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On A p r i l  7. 1992. I n t e r p o l l  Laborator ies personnel conducted Sta te  

p a r t i c u l a t e ,  s u l f u r  d iox ide ,  ox ides o f  n i t r o g e n  and carbon monoxide 

compliance t e s t s  on t h e  Nos. 1 & 3 B o i l e r s  a t  the LouisJana-Paci f ic  P lan t  

loca ted  i n  Urania. Louis iana. On-si te t e s t i n g  was performed by M. 

Kaehler. 0. Brennan. C. Mosser and 8. Aschenbach. Coord inat ion between 

t e s t i n g  a c t i v i t i e s  and p l a n t  o p e r a t i o n  was provided by J i m  Boswell and Dan 

Hough o f  Louis iana P a c i f i c .  The t e s t  was n o t  witnessed by a member o f  the 

Louis iana Department o f  Natura l  Resources. 

The No. 1 b o i l e r  i s  a R i l e y  Water Tube B o i l e r  i n s t a l l e d  i n  1969. 

The normal steam l o a d  o f  the b o i l e r  i s  85.000 LB/HR of  saturated steam. 

Dur ing the t e s t  the b o i l e r  was f i r e d  w i t h  wood. P a r t i c u l a t e  emissions are 

c o n t r o l l e d  by a Zurn mechanical c o l l e c t o r .  Cleaned f l u e  gas exhausts t o  

atmosphere v i a  a 50-foot high r a d i a l  s tee l  stack which has an i n s i d e  

diameter o f  5 fee t .  

The No. 3 B o i l e r  i s  a Zurn water tube b o i l e r  i n s t a l l e d  i n  1978. I t  

has a normal steam l o a d  o f  50.000 LB/HR o f  saturated steam. During t h e  

t e s t  the b o i l e r  was f i r e d  w i th  wood. Emissionsare c o n t r o l l e d  by a Zurn 

mechanical c o l l e c t o r  fo l lowed by a Zurn ventur i  scrubber. Flue gas 

exhausts t o  atmosphere v i a  a 65- foot  high r a d i a l  s t e e l  stack which has an 

i n s i d e  diameter o f  6 f e e t  6 inches. 

The eva lua t ions  were performed i n  accordance w i t h  €PA Methods 1 - 7 
and 9. CFR T i t l e  40. Par t  60. Appendix A ( rev ised J u l y  1. 1991). A 

p r e l i m i n a r y  de terminat ion  of t h e  gas l i n e a r  V e l o c i t y  p r o f i l e  was made 

before the f i r s t  p a r t i c u l a t e  de terminat ion  a t  each t e s t  s i t e  t o  a l l o w  

s e l e c t i o n  o f  the appropr ia te  nozz le diameter 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 

s p e c i f i c a t i o n s  i n  t h e  above-cited 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 g l a s s - l i n e d  probe. Wet ca tch  samples 

were c o l l e c t e d  i n  t h e  back h a l f  o f  t h e  Method 5 sampling t r a i n  and 
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analyzed f o r  condensible organics.  Sulfur d iox ide  determinat ions were 

performed i n  accordance w i t h  t h e  l a r g e  impinger vers ion  o f  EPA Method 6. 

The oxides o f  n i t r o g e n  samples were c o l l e c t e d  d u r i n g  the p a r t i c u l a t e  

determinat ions us ing  an a l l - g l a s s  Method 7 sampling t r a i n .  A heated 

s t a i n l e s s  s t e e l  probe was used t o  e x t r a c t  the samples from the exhaust 

stream. A p l u g  of glass-wool was used i n  the end o f  the probe t o  remove 

p a r t i c u l a t e  m a t e r i a l .  

The NO, samples were c o l l e c t e d  i n  volume-cal ibrated t w o - l i t e r  a l l -  

g lass  f lasks .  An a l i q u o t  o f  25 cc o f  absorbing s o l u t i o n  was added t o  each 

f l a s k  on-s i te ;  the f l a s k  was closed, i n s e r t e d  i n t o  t h e  sampling t r a i n  and 

evacuated. The probe was then purged and the sample c o l l e c t e d  over a 15 

second i n t e r v a l .  The f l a s k  was then closed. removed from the sampling 

t r a i n ,  shaken f o r  two minutes and then secured f o r  t r a n s p o r t  t o  t h e  

1 aboratory  . 

Upon a r r i v a l  a t  t h e  labora tory ,  t h e  NO, samples are logged in, placed 

i n  a designated area and maintained a t  72 OF f o r  24 hours t o  a l l o w  

complet ion o f  the conversion o f  NO t o  NO2 and absorpt ion i n  t h e  a c i d i f i e d  

peroxide reagent. The f l a s k s  are then shaken t o  complete absorpt ion,  

at tached t o  a mercury manometer and t h e  s t a t i c  pressure and temperature 

recorded. The samples are then recovered and analyzed by i o n  chromatogra- 

phy - 
Carbon monoxide determinat ions were p e r f o w d  i n  accordance w i th  EPA 

Concentrat ions were determined u s i n g  a non-dispersive Method 10 ( I b i d ) .  

i n f r a r e d  ( N D I R )  cont inuous emission moni tor .  

A n  i n t e g r a t e d  f l u e  gas sample was e x t r a c t e d  simultaneously w i t h  each 

p a r t i c u l a t e  and s u l f u r  d i o x i d e  sample us ing  a s p e c i a l l y  designed gas 

sampling system. The i n t e g r a t e d  f l u e  gas samples were c o l l e c t e d  i n  44- 

l i t@r Tedlar  bags housed i n  a p r o t e c t i v e  aluminum conta iner .  A f t e r  

s a m l i n g  was complete, t h e  bags were sealed and returned t o  t h e  l a b o r a t o r y  

2 
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fo r  Orsat ana lys is .  P r i o r  t o  sampling, t h e  Tedlar bags are leak  checked 

a t  15 IN.HG. vacuum w i t h  an i n - l i n e  rotameter.  Bags w i th  any detectable 

in leakage are discarded. 

Tes t ing  on the No. 1 B o i l e r  was conducted from two t e s t  p o r t s  

o r i e n t e d  a t  90 degrees on the stack.  The t e s t  p o r t s  are loca ted  5 .7  

diameters downstream o f  the nearest  f low disturbance and 2.3 diameters 

upstream o f  t h e  stack e x i t .  A 24-point  t raverse  was used t o  e x t r a c t  rep- 

resenta t ive  p a r t i c u l a t e  and s u l f u r  d i o x i d e  samples. Each t raverse  p o i n t  

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

run. Four oxides o f  n i t r o g e n  samples were c o l l e c t e d  dur ing  each o f  the 

p a r t i c u l a t e  and su l fu r  d i o x i d e  runs. 

Test ing on t h e  No. 3 B o i l e r  was conducted from two t e s t  p o r t s  

o r i e n t e d  a t  90 degrees on the stack. The t e s t  p o r t s  are loca ted  2.0 

diameters downstream o f  the nearest  f l o w  disturbance and 2.3 diameters 

upstream o f  t h e  stack e x i t .  A 24-point  t raverse  was used t o  e x t r a c t  rep- 

resenta t ive  p a r t i c u l a t e  and s u l f u r  d i o x i d e  samples. Each t raverse  p o i n t  

was sampled 2.5 minutes t o  g i v e  a t o t a l  sampling t i m e  o f  60 minutes per  

run. Four oxides o f  n i t r o g e n  samples were c o l l e c t e d  dur ing  each o f  the 

p a r t i c u l a t e  and su l fu r  d i o x i d e  runs. 

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

D e t a i l e d  r e s u l t s  are presented i n  Sect ion 3. F i e l d  data and a l l  o t h e r  

support ing i n f o r m a t i o n  are presented i n  t h e  appendices. 
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2 S U W R Y  AND DISCUSSION 

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

summarized i n  Tables 1 and 2. S u l f u r  d i o x i d e  and oxides o f  n i t r o g e n  

r e s u l t s  are summarized i n  Tables 3 and 4, respec t ive ly .  Carbon monoxide 

r e s u l t s  are summarized i n  Table 5. An overview o f  the average emission 

f a c t o r s  f o r  each o f  the t h r e e  c r i t e r i a  p o l l u t a n t s  are presented below: 

Emission Factor  (LB/1O6BTU1 

B o i l e r  No. 1 B o i l e r  No. 3 P o l l u t a n t  

Par t  i c u l  a t e  1.34 0.24 

S u l f u r  Diox ide 0.004 0.005 

Oxides o f  N i t rogen 0.163 0.180 

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

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

review o f  the e n t i r e  data and r e s u l t s ,  i t  i s  o u r  op in ion  t h a t  the r e s u l t s  

repor ted h e r e i n  are accurate and c l o s e l y  r e f l e c t  t h e  actual  values which 

e x i s t e d  a t  t h e  t ime the t e s t  was performed. 

4 
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Table 3 Summary o f  the Results o f  the Apr i l  7 ,  1992, Sulfur Dioxide 

Emlsslon Compllance Test on the No. 1 & 3 Boi lers a t  the 

Louisiana-Pacific P lant  In Uranla, Louisiana. 

T I  me Concentration Emi sslon Factor 

Date (HRS) (Dprn.d) ( LBI~O~BTU I 

(No. 1 Boi le r )  

4-7-92 1245-1353 1 0.004 

4-7-92 1440- 1545 1 0.004 

4-7-92 1635-1739 1 0 .004  

Avg 1 0.004 

(No. 3 B o i l e r )  

4-7-92 1356-1514 1 0.004 

4-7-92 1603-1706 1 0 .005  

4-7-92 1744-1854 1 0.005 

A"g 1 0 .005  

7 
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Table 4 Summary o f  the Results o f  the Apr i l  7 .  1992 Oxides of Nitrogen 

Emission Compliance Test on the No. 1 B 3 Boilers a t  the 

Louisian-Pacific Plant i n  Urania. Louisiana. 

Tlme Concentration Emission Factor 

Date (HRS) ( DDm. d ) ( LBIIO~BTU) 

(No. 1 B o i l e r )  

4-7-92 1245-1353 6 2  0.16 

4-7-92 1440-1545 59  0.16 

4-7-92 1635-1739 66 0.17 

Avg 6 2  0 .16  

(No. 3 B o i l e r )  

4-7-92 1356-1514 47 0.20 

4-7-92 1603-1706 54  0.18 

4-7-92 1744-1854 49 0 . 1 6  

Avg 50 0.18 
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Table 5 Summary o f  the Apr i l  7. 1992 Carbon Monoxide Emission Compli- 

ance Test on the No. 1 & 3 Boi lers  a t  the Louisiana-Pacific 

Plant i n  Urania. Louisiana. 

Vol ume t ri c 

Date T i  me Flow Rate Concentration Emission Rate 

(HRS) (DSCFM) (ppm.w) ( LB/HR ) 

(No. 1 B o i l e r )  

4-7-92 1245-1353 36670 1029 182 

4-7-92 1440-1545 34892 614 106 

4-7-92 1635-1739 35985 1024 179 

A W  35649 889 156 

(No. 3 Bo i le r )  

4-7-92 1356-1514 41096 1270 275 

4-7-92 1603-1706 40728 1018 217 

4-7-92 1744-1854 40501 1537 321 

Avg 40775 1275 271 
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3 A I R  EMISSION RESULTS 

The r e s u l t s  o f  a l l  f i e l d  and labo ra to ry  evaluat ions are presented i n  

t h i s  sect ion.  Gas composit ion (Orsat and mois ture)  are presented f i r s t  

fo l lowed by the  computer p r i n t o u t s  o f  the  p a r t i c u l a t e ,  s u l f u r  d iox ide ,  

oxides o f  n i t rogen  and carbon monoxide r e s u l t s .  Pre l im inary  measurements 

i n c l u d i n g  t e s t  p o r t  l oca t i ons  are g iven i n  the appendices. 

The r e s u l t s  have been c a l c u l a t e d  on a personal computer us ing  

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

cu la t i ons .  EPA-published equat ions have been used as the bas is  o f  the  

c a l c u l a t i o n  techniques i n  these programs. 

The emission ra tes  were c a l c u l a t e d  us ing the product o f  the  

concent ra t ion  t imes f l ow  method. The p a r t i c u l a t e  emission f a c t o r  has been 

ca l cu la ted  by the  d r y  Oxygen F-Factor Method us ing  the l a t e s t .  EPA 

publ ished d r y  F-Factor f o r  the  s ta ted  f u e l .  

I 
I 
I 
I 
I 
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3 . 1  Results o f  Orsat and Moisture Analvsis 
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I n t e r p o l 1  Labs  R e p o r t  No. 2-3534 
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i a .  L o u i  s i  ana  

T e s t  No. 13 
No. 1 B o i l e r  

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

Run 1 Run 2 Run 3 
D a t e  o f  r u n  04-07-92 04-07-92 04-07-92 I 

I 
I 
I 

I 
I 
I 
I 

I 
I 

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 .  . . . . . . . . . . .  8.00 7.80 

o x y g e n  .................... 12.15 12.35 

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

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

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

79.85 79.85 

c a r b o n  d i o x i d e . .  . . ........ 7.25 6.90 

o x y g e n  .................... 11.01 10.93 

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

n i t r o g e n  . . . . . . . . . . . . . . . . . .  72.38 70.67 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  9.36 11 .,49 

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  29.77 29.74 

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  28.67 28.39 

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0.990 0.981 

W a t e r  mass f l o w  ...... (LB /HR)  10617 12708 

I 
I 

FO 1.094 1.096 

12 

8.05 

12.05 

0.00 

79.90 

7.24 

10.84 

0.00 

71.89 

10.02 

29.77 

28.59 

0.988 

11240 

1.099 



I 
I n t e r p o l 1  Labs  R e p o r t  No. 2-3534 

L o u i s i a n a  P a c i f i c  - U r a n i a  
U r a n i  a .  L o u i  s i  a n a  

T e s t  No. 14 
No.. 3 B o i l e r  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 

I 
I 

I 
I 
I 
I 

D a t e  o f  r u n  

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

Run 1 Run 2 Run 3 
04-07-92 04-07-92 04-07-92 

c a r b o n  d i o x i d e . . . . .  . . . . . . .  6.45 6.20 

o x y g e n  .................... 13.65 13.95 

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

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

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

. . . . . . . .  79.90 79.85 

c a r b o n  d i  0x1  d e . .  . . ........ 5.34 5.18 

o x y g e n  .................... 11.31 11.65 

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

n i t r o g e n  . . . . . . . . . . . . . . . . . .  66.18 66.68 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  17.17 16..49 

D r y  m o l e c u l a r  w e i g h t . .  . . . . . .  29.58 29.55 

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  27.59 27.65 

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0.953 0.955 

W a t e r  mass P l o w  . ..... (LB/HR)  23894 22554 

6.35 

13.80 

0.00 

79.85 

5.38 

11.69 

0.00 

67.63 

15.30 

29.57 

27.80 

0.960 

20518 

FO 

13 

1.124 1.121 1.118 
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3.2 Results o f  Particulate Loadinq Determinations 
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T e s t  No. 13 
No. 1 B o i l e r  

Resul ts  o f  P a r t i c u  

D a t e  o f  r u n  

T i m e  run  s t a r t / e n d .  

a t e  L o a d  

. . . .  (HRS) 

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

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

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  
. . ........ c o l l e c t e d ( g r a m s )  

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

V o l u m e t r i c  f l o w  r a t e . .  . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (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 . .  . . .  ( a )  

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

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

F - f a c t o r  . . . . . . .  (DSCF/MMBTU) 
E m i s s i o n  f a c t o r  . . .  (LB/MMBTU) 

I n t e r p o l 1  L a b s  R e p o r t  No. 2-3534 
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i a .  L o u i s i a n a  

ng Determinations-------Method 5 

Run 1 
04-07-92 

1245/1353 

-0.40 
19.63 
.840 

0.0 
102.0 
11.0 

113.0 

0.7858 

0.9991 
29.93 
2.55 
79.0 

52.42 
51.62 

60.00 
.300 
447 

69525 
36670 

93.9 

0.12384 
0.23489 

73.829 

9240 

Run 2 
04-07-92 

1440/1545 

-0.40 
19.63 
.840 

0.0 
125.0 
21.0 

146.0 

1.9689 

0.9991 
29.93 
2.72 
85.3 

54.44 
53.02 

60.00 
.300 
438 

67054 
34892 

101.4 

0.29806 
0.57303 

171.378 

9240 

Run 3 
04-07-92 

1635/1739 

-0.40 
19.63 
.840 

0.0 
112.0 
13.0 

125.0 

1.5891 

0.9991 
29.93 
2.70 
83.1 

54.13 
52.93 

60.00 
.300 
433 

67660 
35985 

98.1 

0.24629 
0.46327 

142.891 

9240 
0.741 1.849 1.444 
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I n t e r p o l 1  L a b s  R e p o r t  No.  2-3534 
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i  a .  L o u i  s i a n a  

T e s t  No. 14 
No. 3 B o i l e r  S t a c k  

Method 5 Results o f  Particulate Loadlng Determinatlons------- 

D a t e  o f  r u n  

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

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

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

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  
. . ........ c o l l e c t e d ( g r a m s )  

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

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

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (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 . .  . . .  ( 5 )  

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

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

F - f a c t o r  . . . . . . .  (DSCF/MMBTU) 
E m i s s i o n  f a c t o r  . . . (LB/MMBTU) 

Run 1 
04-07-92 

1356/1514 

-0.29 
33.18 
.840 

0.0 
144.0 
23.0 

167.0 

0.1506 

1.0010 
29.93 
1.27 
73.8 

38.25 
37.99 

60.00 
.306 
184 

60550 
41096 

100.2 

0.04150 
0.06117 

21.548 

9240 

Run 2 
04-07-92 

L603/ 1706 

-0.29 
33.18 
.840 

0.0 
145.0 
11.0 

156.0 

0.1324 

1.0010 
29.93 
1.23 
77.1 

31.75 
37.26 

60.00 
.306 
186 

59683 
40728 

99.1 

0.03740 
0.05483 

19.142 

9240 

Run 3 
04-07-92 

1744/1854 

-0.29 
33.18 
.840 

0.0 
130.0 
11.0 

141.0 

0.1663 

1.0010 
29.93 
1.20 
77.1 

37.30 
36.81 

60.00 
.306 
185 

58471 
40501 

98.5 

0.04827 
0.06971 

24.199 

9240 
0.233 0.218 0.271 
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3 . 3  Results o f  Sul fur  Dioxide 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.  2-3534 
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i a .  L o u i s i a n a  

T e s t  No .  13 
No.  1 B o i l e r  S t a c k  

R e s u l t s  o f  S u l f u r  D i o x i d e  D e t e r m i n a t i o n s ' - - - - - - - - - - - M e t h o d  6 

Run 1 Run 2 Run 3 

D a t e  o f  run  04-07-92 04-07-92 04-07-92 

T ime r u n  s t a r t / e n d  . . . . . (  H R S )  1245/1353 1440/1545 1635/1739 

B a r o m e t r i c  p r e s s u r e . . ( I N . H G )  29.93 29.93 29.93 

M e t e r  t e m p e r a t u r e . .  . .  (DEG-F)  79.00 85.30 83.10 

0.9991 0.9991 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  0.9991 

Volume t h r o u g h  g a s  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  52.417 54.443 54.135 

52.928 s t a n d a r d  c o n d i t i o n s . . ( S C F )  51.619 53.017 

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  60.0 60.0 60.0 

M o i s t u r e  c o n t e n t  . . . . . .  ( t V / V )  9.36 11.49 10.02 

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 36670 34892 35985 

Oxygen  c o n t e n t  . . . .  ( % v / v  D R Y )  12.15 12.35 12.05 

g a s  s a m p l e  . . . . . . . . . . . . . . . .  0.00 0.00 0.00 
M i l l i e q u i v a l e n t s  o f  SO4 i n . .  

Sul f u r  d i o x i d e  c o n c e n t  r a t i o n  

. . . . . . . . . . . . . . . . .  0.0012 0.0012 (GR/DSCF) 0.0012 
(MG/DSCM) . . . . . . . . . . . . . . . . .  3 3 3 
(PPM-DRY) . . . . . . . . . . . . . . . . .  1 1 1 
(PPM-WET) 1 1 1 

SO2 E m i s s i o n  r a t e  . . . . (  LB/HR) 0.37 0.35 0.36 

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

S u l f u r  d i o x i d e  e m i s s i o n . .  . . .  . . . . . . . . . .  f a c t o r  (LB/MMBTU)* 0.004 0.004 0.004 

* F = 9240 DSCF/MMBTU 
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I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 3 5 3 4  
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i a .  L o u i s i a n a  

T e s t  No.  1 4  
No. 3 B o i l e r  S t a c k  

R e s u l t s  o f  S u l f u r  D i o x i d e  D e t e r m i n a t i o n s - - - - - - - - - - - -  M e t h o d  6 

Run 1 Run 2 Run 3 

D a t e  o f  r u n  0 4 - 0 7 - 9 2  0 4 - 0 7 - 9 2  0 4 - 0 7 - 9 2  

T ime  r u n  s t a r t / e n d  . . . . .  (HRS) 1 3 5 6 / 1 5 1 4  1 6 0 3 / 1 7 0 6  1 7 4 4 / 1 8 5 4  

B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  2 9 . 9 3  2 9 . 9 3  2 9 . 9 3  

M e t e r  t e m p e r a t u r e . .  .. ( D E G - F )  7 3 . 8 0  7 7 . 1 0  7 7 . 1 0  

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  1.0010 1.0010 1.0010 

Volume t h r o u g h  g a s  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  3 8 . 2 5 0  31.150 3 7 . 3 0 0  
s t a n d a r d  c o n d i t i o n s . . ( S C F )  3 7 . 9 8 8  3 7 . 2 5 1  3 6 . 8 1 0  

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  

M o i s t w e  c o n t e n t  . . . . . .  ( s V / V )  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 

Oxygen c o n t e n t  . . . .  ( % V / V  D R Y )  

M i l l i e q u i v a l e n t s  o f  SO4 i n . .  
gas  s a m p l e  . . . . . . . . . . . . . . . .  

S u l f u r  d i o x i d e  c o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPM-WET)  . . ............... 

SO2 E m i s s i o n  r a t e  . . . .  (LB /HR)  

6 0 . 0  

1 7 . 1 7  

4 1 0 9 6  

1 3 . 6 5  

0.00 

0 . 0 0 1 2  
3 
1 
1 

0 . 4 1  

6 0 . 0  

1 6 . 4 9  

4 0 7 2 8  

1 3 . 9 5  

0.00 

0 . 0 0 1 2  
3 
1 
1 

0 . 4 1  

6 0 . 0  

1 5 . 3 0  

4 0 5 0 1  

13 .80  

0.00 

0 . 0 0 1 2  
3 
1 
1 

0 . 4 0  

S u l f u r  d i o x i d e  e m i s s i o n . .  . . .  
.......... f a c t o r  (LB/MMBTU)* 0 . 0 0 4  0 . 0 0 5  0.005 

* F = 9 2 4 0  DSCF/MMBTU 
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I n t e r p o l 1  L a b s  R e p o r t  No.  2 - 3 5 3 4  
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i a .  L o u i s i a n a  

T e s t  No. 1 3  
No. 1 B o i l e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 1 A  Run 1B Run 1c Run 1 D  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 4 - 0 7 - 9 2  0 4 - 0 7 - 9 2  0 4 - 0 7 - 9 2  0 4 - 0 7 - 9 2  
T ime  o f  r u n  . . . . . . . . . . . .  (HRS) 1 2 4 5  1 3 0 0  1 3 1 5  1 3 3 0  

F l a s k  n u m b e r . .  . . . . . . . . . . . . . .  1 2 3 4 
Vo lume o f  f l a s k . .  . . . . . . .  ( M L )  2 0 8 6  2 0 6 3  2 0 5 5  2 1 1 6  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 5 . 0 0  7 5 . 0 0  7 8 . 0 0  7 6 . 0 0  
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  2 9 . 9 5  2 9 . 9 5  2 9 . 9 5  2 9 . 9 5  

f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  2 . 5 5  2 . 6 0  2 . 6 5  2 . 5 0  
f l a s k  v a c u u m  . . . . . . .  ( I N . H G )  2 7 . 4 0  2 7 . 3 5  2 7 . 3 0  2 7 . 4 5  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  

f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  -0.10 0.10 0.00 0 . 2 0  

Vo lume g a s  s a m p l e d  . . . .  (DSML) 1 8 3 9  1 8 2 9  1 8 1 3  1 8 9 1  

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  9 . 3 6  9 . 3 6  9 . 3 6  9 . 3 6  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  3 4 6 . 0  2 9 1 . 0  1 9 5 . 0  3 5 1 . 0  

l a b .  b a r .  p r e s s  . ... ( 1 N . H G )  2 9 . 5 5  2 9 . 5 5  2 9 . 5 5  2 9 . 5 5  

f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  2 9 . 4 5  2 9 . 6 5  2 9 . 5 5  2 9 . 7 5  

O x y g e n  c o n t e n t  . . . .  (%V/V.DRY)  1 2 . 1 5  1 2 . 1 5  1 2 . 1 5  1 2 . 1 5  

NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  2 5 6 . 7  2 1 5 . 9  1 4 4 . 7  2 6 0 . 4  

NOx C o n c e n t r a t i o n  

( G R / D S C F ) . . . . .  . . . . . . . . . . . .  0 . 0 6 1 0  0 . 0 5 1 6  0 . 0 3 4 9  0 . 0 6 0 2  
(MG/DSCM) . . . . . . . . . . . . . . . . .  1 4 0  118 80 1 3 8  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  7 3  6 2  42  7 2  
(PPM-WET) . . . . . . . . . . . . . . . . .  66 5 6  3 8  6 5  

NOX E m i s s i o n  r a t e  . ... (LB /HR)  1 9 . 1 7  1 6 . 2 2  1 0 . 9 6  1 8 . 9 2  

NOx e m i s s i o n  f a c t o r . .  . . . . . .  
. . . . . . . . . . . . . . . . .  (LB/MMBTU)* 0 . 1 9 2  0 . 1 6 3  0.110 0 . 1 9 0  

* F = 9 2 4 0  DSCF/MMBTU 

21 



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

I n t e r p o l 1  Labs  R e p o r t  No. 2 - 3 5 3 4  
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i a ,  L o u i s i a n a  

T e s t  No. 1 3  
No. 1 B o i l e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - -  Method 7 

Run 2A 

D a t e  o f  r un  . . . . . . . . . . . . . . . .  0 4 - 0 7 - 9 2  
T ime  o f  r u n  . . . . . . . . . . . .  ( H R S )  

F l a s k  n u m b e r .  . . . . . . . . . . . . . . .  
Volume o f  f l a s k  . . . . . . . . .  ( M L )  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 
b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  
f l a s k  vacuum . . . . . . .  ( I N . H G )  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
l a b .  b a r .  p r e s s  . . . .  ( I N . H G )  
f l a s k  s t a t i c  p r e s s .  (1N.HG) 
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  

Volume g a s  s a m p l e d  . . . .  (DSML) 

M o i s t u r e  c o n t e n t  . . . . . .  ( t V / V )  
Oxygen c o n t e n t  . . . .  ( S V / V . D R Y )  

N i t r a t e  i n  g a s  samp le  . . .  ( J G )  
NO2 i n  g a s  samp le  . ...... ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . ................ 

NOX E m i s s i o n  r a t e  . ... (LB /HR)  

NOx e m i s s i o n  f a c t o r  . . . . . . . .  
. . . . . . . . . . . . . . . . .  (Le/MMBTU)*  

1 4 4 0  

5 
2 0 5 7  

7 5 . 0 0  
2 9 . 9 5  
2 7 . 2 0  

2 . 7 5  

7 2 . 0 0  
2 9 . 5 5  
-1.10 
2 8 . 4 5  

1 7 3 3  

1 1 . 4 9  
1 2 . 3 5  

2 8 8 . 0  
2 1 3 . 7  

0 . 0 5 3 9  
1 2 3  

6 4  
5 7  

1 6 . 1 2  

0 . 1 7 4  

* F = 9 2 4 0  DSCF/MMBTU 

Run 2 8  

0 4 - 0 7 - 9 2  
1 4 5 5  

6 
2 1 0 0  

7 8 . 0 0  
2 9 . 9 5  
2 7 . 3 5  

2 . 6 0  

7 2 . 0 0  
2 9 . 5 5  
-1.10 
2 7 . 8 5  

1 7 3 9  

1 1 . 4 9  
1 2 . 3 5  

2 6 5 . 0  
1 9 6 . 6  

0 . 0 4 9 4  
1 1 3  

5 9  
5 2  

1 4 . 7 8  

0 . 1 5 9  

Run 2C 

0 4 - 0 7 - 9 2  
1 5 1 0  

7 
2 0 8 1  

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

2 . 5 0  

72:OO 
2 9 . 5 5  

0 . 3 0  
2 9 . 8 5  

1 8 6 6  

1 1 . 4 9  
1 2 . 3 5  

2 8 1  .o 
-208 .5  

0 . 0 4 8 8  
1 1 2  

5 8  
5 2  

1 4 . 6 0  

0 . 1 5 8  

Run 20  

0 4 - 0 7 - 9 2  
1 5 2 5  

8 
2 0 8 8  

7 4 . 0 0  
2 9 . 9 5  
2 7 . 2 5  

2 . 7 0  

7 2 . 0 0  
29'. 5 5  
- 0 . 6 0  
2 8 . 9 5  

1 7 9 6  

1 1 . 4 9  
1 2 . 3 5  

2 5 7 . 0  
1 9 0 . 7  

0 . 0 4 6 4  
1 0 6  

5 6  
49  

1 3 . 8 7  

0 . 1 5 0  
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I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 3 5 3 4  
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i a .  L o u i s i a n a  

T e s t  No. 13 
No. 1 B o i l e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

D a t e  o f  r un  . . . . . . .  
T ime  o f  r u n  . . . . . . .  
F l a s k  number  . . . . . .  
Volume o f  f l a s k  . . .  
D a t a :  t i m e  o f  samp 

Run 3A 

. . . . . . . .  0 4 - 0 7 - 9 2  

. . . .  (HRS) 

. . . . . . . . .  . . . . .  (ML)  

i ng 

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  
f l a s k  vacuum . . . . . . .  ( I N . H G )  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  (OEG-F) 
l a b .  b a r .  p r e s s .  . . .  ( I N . H G )  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  
f l a s k  a b s .  p r e s s  . . .  (1N.HG) 

Volume g a s  s a m p l e d  . . . .  ( D S M L )  

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

N i t r a t e  i n  gas  s a m p l e  . . .  ( J G )  
NO2 i n  g a s  samp le  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  (LB/HR)  

NOx e m i s s i o n  f a c t o r .  . . . . . . .  
. . . . . . . . . . . . . . . . .  (LB/MMBTU)* 

* F = 9 2 4 0  DSCF/MMBTU 

1 6 3 5  

9 
2 0 8 0  

7 6 . 0 0  
2 9 . 9 5  
2 7 . 1 5  

2 . 8 0  

7 2 . 0 0  
2 9 . 5 5  
- 0 . 8 0  
2 8 . 7 5  

1 7 7 0  

1 0 . 0 2  
1 2 . 0 5  

2 9 6 . 0  
2 1 9 . 6  

0 . 0 5 4 2  
1 2 4  

6 5  
5 8  

1 6 . 7 3  

0 . 1 6 9  
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Run 3 8  

0 4 - 0 7 - 9 2  
1 6 5 0  

10 
2 0 6 3  

7 9 . 0 0  
2 9 . 9 5  
2 7 . 1 0  

2 . 8 5  

7 2 . 0 0  
2 9 . 5 5  
- 0 . 7 0  
2 8 . 8 5  

1 7 5 9  

1 0 . 0 2  
1 2 . 0 5  

3 2 8 . 0  
2 4 3 . 4  

0 . 0 6 0 4  
1 3 8  

7 2  
65  

1 8 . 6 4  

0.188 

Run 3 C  Run 30 

0 4 - 0 7 - 9 2  0 4 - 0 7 - 9 2  
1 7 0 5  

11 
2 0 6 2  

7 5 . 0 0  
2 9 . 9 5  
2 7 . 3 0  

2 . 6 5  

7 2 . 0 0  
2 9 . 5 5  
- 0 . 7 0  
2 8 . 8 5  

1 7 7 1  

1 0 . 0 2  
1 2 . 0 5  

2 9 7 . 0  
, 2 2 0 . 4  

0 . 0 5 4 4  
1 2 4  

6 5  
5 9  

1 6 . 7 8  

0 . 1 7 0  

1 7 2 0  

12 
2 1 1 1  

7 4 . 0 0  
2 9 . 9 5  
2 7 . 4 5  

2 . 5 0  

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

1 8 0 9  

1 0 . 0 2  
1 2 . 0 5  

2 8 8 . 0  
2 1 3 . 7  

0 . 0 5 1 6  
1 1 8  

6 2  
5 6  

1 5 . 9 2  

0 . 1 6 1  
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T e s t  No.  1 4  
No. 3 B o i l e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  

D a t e  o f  r u n  . . . . . . . .  
T ime  o f  r u n  . . . . . . . .  
F l a s k  n u m b e r .  . . . . . .  
Vo lume o f  f l a s k  . . . .  
D a t a :  t i m e  o f  samp l  

f 1 a s k  t e m p e r a t u r e  . 
b a r .  ~ r e s s . .  . . . . . .  

I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 3 5 3 4  
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i  a .  L o u i  s i  ana 

NOx) D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 1 A  

. . . . . . .  0 4 - 0 7 - 9 2  

. . .  ( H R S )  1 3 5 9  

. . . . . . . .  

. . . .  ( M L )  

ng 

. ( D E G - F )  . ( I N . H G )  
f l a s k  vacuum . . . . . . .  (1N.HG) 
f l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  
f l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  

Volume g a s  s a m p l e d  . . . .  (DSML) 

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

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/OSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  

WET) . . . . . . . . . . . . . . . . .  i PPM 

NOX Em 

NOx em 
. . . . . . .  

* F =  

s s i o n  r a t e  . . . .  (LB /HR)  

s s i o n  f a c t o r  . . . . . . . .  
. . . . . . . . . .  (LB/MMBTU)* 

9 2 4 0  DSCF/MMBTU 

1 3  
2 0 6 0  

5 2 . 0 0  
2 8 . 9 0  
2 7 . 3 5  

1 . 5 5  

7 2 . 0 0  
2 9 . 5 5  
- 0 . 4 0  
2 9 . 1 5  

1 8 5 8  

1 7 . 1 7  
1 3 . 6 5  

2 1 8 . 0  
1 6 1 . 8  

0 . 0 3 8 0  
8 7  
46  
3 8  

1 3 . 4 0  

0 . 1 4 5  
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Run 18 

0 4 - 0 7 - 9 2  
1408 

1 4  
2 0 4 8  

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

1 . 5 0  

7 2 . 0 0  
2 9 . 5 5  
-0.10 
2 9 . 4 5  

1 8 7 2  

1 7 . 1 7  
1 3 . 6 5  

2 3 2 . 0  
1 7 2 . 1  

0 . 0 4 0 2  
9 2  
4 8  
4 0  

1 4 . 1 6  

0 . 1 5 3  

Run 1C 

0 4 - 0 7 - 9 2  
1 4 1 9  

1 5  
2 0 4 5  

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

1 . 4 5  

7 2 . 0 0  
2 9 . 5 5  
- 0 . 2 0  
2 9 . 3 5  

1 8 6 6  

1 7 . 1 7  
1 3 . 6 5  

2 0 9 . 0  
1 5 5 . 1  

0 . 0 3 6 3  
8 3  
43  
3 6  

1 2 . 7 9  

0.138 

Run 1 0  

0 4 - 0 7 - 9 2  
1 4 3 7  

1 6  
2 0 6 7  

60 .00  
2 8 . 9 0  
2 7 . 4 5  

1 . 4 5  

7 2 . 0 0  
2 9 . 5 5  
- 0 . 2 0  
2 9 . 3 5  

1 8 8 7  

1 7 . 1 7  
1 3 . 6 5  

2 3 9 . 0  
177 .3  

0 . 0 4 1 1  
9 4  
49  
4 1  

14 .47  

0 . 1 5 6  



I 
I 
I 
I 
I 
'1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 3 5 3 4  
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i a .  L o u i s i a n a  

T e s t  No. 1 4  
No. 3 B o i l e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 2A 

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 4 - 0 7 - 9 2  
T ime o f  r u n  . . . . . . . . . . . .  (HRS) 

F l a s k  n u m b e r .  . . . . . . . . . . . . . . .  
Volume o f  f l a s k  . . . . . . . . .  (ML)  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  
f l a s k  vacuum . . . . . . .  ( I N . H G )  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

l a b .  b a r .  p r e s s . . . .  
f l a s k  s t a t i c  p r e s s .  
f l a s k  a b s .  p r e s s . . .  

Volume g a s  s a m p l e d .  . .  
M o i s t u r e  c o n t e n t . .  . . . .  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 
I N . H G )  
I N . H G )  
I N . H G )  

(DSML) 

I s v / v  1 
Oxygen c o n t e n t  . . . .  ( % V / V . D R Y )  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
( M G / D S C M )  . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  (LB/HR) 

NOx e m i s s i o n  f a c t o r .  . . . . . . .  
. . . . . . . . . . . . . . . . .  (LB/MMBTU)* 

* F = 9 2 4 0  DSCF/MMBTU 

1 6 1 1  

1 7  
2 0 5 4  

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

1 . 4 5  

7 2 . 0 0  
2 9 . 5 5  
-0 .30 
2 9 . 2 5  

1 8 6 8  

1 6 . 4 9  
1 3 . 9 5  

2 2 3  .O 
1 6 5 . 5  

0 . 0 3 8 7  
8 9  
46  
3 9  

1 3 . 5 1  

0 . 1 5 4  

Run 2B 

0 4 - 0 7 - 9 2  
1 6 2 3  

1 8  
2 0 4 5  

6 3 . 0 0  
2 8 . 9 0  
2 7 . 3 5  

1 . 5 5  

7 2 . 0 0  
2 9 . 5 5  
- 0 . 5 0  
2 9 . 0 5  

1 8 4 0  

1 6 . 4 9  
1 3 . 9 5  

2 3 2 . 0  
1 7 2 . 1  

0 . 0 4 0 9  
9 4  
49  
4 1  

1 4 . 2 7  

0 . 1 6 2  

Run 2 C  

0 4 - 0 7 - 9 2  
1 6 4 0  

1 9  
2 0 6 9  

6 2 . 0 0  
2 8 . 9 0  
2 7 . 1 0  

1 . 8 0  

7 2 . 0 0  
2 9 . 5 5  
- 0 . 2 0  
2 9 . 3 5  

1 8 6 5  

1 6 . 4 9  
1 3 . 9 5  

2 7 9 . 0  
-207  .O 

0 . 0 4 8 5  
111 

5 8  
4 8  

1 6 . 9 4  

0.193 

Run 2D 

0 4 - 0 7 - 9 2  
1 6 5 6  

2 0  
2 0 6 0  

6 2 . 0 0  
2 8 . 9 0  
2 7 . 1 5  

1 . 7 5  

7 2 . 0 0  
2 9 . 5 5  
- 0 . 2 0  
2 9 . 3 5  

1 8 6 0  

1 6 . 4 9  
1 3 . 9 5  

302 .0  
2 2 4 . 1  

0 . 0 5 2 6  
1 2 0  

63 
5 3  

1 8 . 3 8  

0 . 2 0 9  

25 
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I 
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I n t e r p o l l  L a b s  R e p o r t  No.  2 - 3 5 3 4  
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i a .  L o u i s i a n a  

T e s t  No. 1 4  
No. 3 B o i l e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - -  M e t h o d  I 

Run 3A 

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 4 - 0 7 - 9 2  
T ime o f  r u n  . . . . . . . . . . . .  (HRS) 

F l a s k  number  . . . . . . . . . . . . . . . .  
Volume o f  f l a s k  . . . . . . . . .  (ML)  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . . ( D E G - F )  
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  
f l a s k  vacuum . . . . . . .  ( 1 N . H G )  
f l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . . ( D E G - F )  
l a b .  b a r .  ' p r e s s  . . . .  ( 1 N . H G )  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  
f l a s k  a b s .  p r e s s .  . . ( I N . H G )  

Volume g a s  s a m p l e d  . . . . (  DSML) 

M o i s t u r e  c o n t e n t  . . . . . .  ( S V / V )  
Oxygen c o n t e n t  . . . .  ( S V / V . D R Y )  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  
N O 2  i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  (LB/HR) 

NOx e m i s s i o n  f a c t o r  . . . . . . . .  . . . . . . . . . . . . . . . . .  (LB/MMETU)* 

* F = 9 2 4 0  DSCF/MMETU 

1 7 5 0  

2 1  
2 0 6 8  

6 3 . 0 0  
2 8 . 9 0  
2 7 . 4 0  

1 . 5 0  

7 2 . 0 0  
2 9 . 5 5  
-0.10 
2 9 . 4 5  

1 8 9 2  

1 5 . 3 0  
1 3 . 8 0  

2 5 9 . 0  
1 9 2 . 2  

0 . 0 4 4 4  
1 0 2  

5 3  
4 5  

1 5 . 4 1  

0 . 1 7 3  

26 

Run 3 8  

0 4 - 0 7 - 9 2  
1 8 0 2  

22  
2 0 3 1  

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

1 . 5 0  

7 2 . 0 0  
2 9 . 5 5  
- 0 . 2 0  
2 9 . 3 5  

1 8 5 1  

1 5 . 3 0  
1 3 . 8 0  

2 2 7 . 0  
1 6 8 . 4  

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

1 3 . 8 1  

0 . 1 5 5  

Run 3 C  

0 4 - 0 7 - 9 2  
1 8 2 1  

23  
2 0 5 6  

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

1 . 4 5  

7 2 . 0 0  
2 9 . 5 5  
-0.10 
2 9 . 4 5  

1 8 8 4  

1 5 . 3 0  
1 3 . 8 0  

2 3 9 . 0  
, 1 7 7 . 3  

0 . 0 4 1 1  
9 4  
49  
42  

1 4 . 2 8  

0 . 1 6 0  

Run 3D 

0 4 - 0 7 - 9 2  
1 8 3 6  

24  
2 0 3 1  

6 3 . 0 0  
2 8 . 9 0  
2 7 . 5 0  

1 . 4 0  

7 2 . 0 0  
2 9 . 5 5  

0 .00 
2 9 . 5 5  

1 8 7 1  

1 5 . 3 0  
1 3 . 8 0  

2 2 6 . 0  
1 6 7 . 7  

0 . 0 3 9 2  
9 0  
47 
40 

1 3 . 6 0  

0 . 1 5 2  
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3.5 Resul t  o f  Carbon Monoxide Determinations 
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T e s t  
No. 

Re su 

D a t e  

T i  me 

I n t e r p o l 1  Labs  R e p o r t  No .  2-3534 
~ o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i a .  L o u i s i a n a  

No. 13 
B o i l e r  S t a c k  

Run 1 

o f  r u n  04-07-92 

run s t a r t / e n d  . . . . .  (HRS) 1245-1353 

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  60.0 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  9.36 

02 C o n c e n t r a t i o n  . . . . . .  ( % V / V )  12.15 

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 36670 

C O  c o n c e n t r a t i o n . . . . . . . .  . . . .  
(GR/DSCF) . . . . . . . . . . . . . . . . .  0.5781 

MG/DSCM) . . . . . . . . . . . . . . . . .  1323. 
P P M - W E T ) . . .  . . . . . . . . . . . . . .  1029. 
PPM-DRY)  . . . . . . . . . . . . . . . . .  1136. 
PPM-DRY @ 7% 0 2 )  . . . . . . . . .  1797. 

c o  e m i s s i o n  r a t e  . . . . .  (LB /HR)  181.681 

Run 2 

04-07-92 

1440-1545 

60.0 

11.49 

12.35 

34892 

0.3531 
808.51 
614.26 
694.00 
1123. 

105.610 

CO = C a r b o n  m o n o x i d e  

A t r a i l i n g  ' < '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

Run 3 

04-07-92 

1635-1739 

60.0 

10.02 

12.05 

35985 

0.5196 
1326. 
1024. 
1139. 
1781. 

118.758 
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I n t e r p o l 1  Labs  R e p o r t  No. 2-3534 
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n  i a, Lou  i s i  ana  

T e s t  No. 14 
No. 3 B o i l e r  S t a c k  

Resul ts  o f  CO D e t e r n l n a t l o n s  ...................... Method 10 

Run 1 

D a t e  o f  r u n  04-01-92 

Time r u n  s t a r t / e n d  . . . . .  ( H R S )  1356-1514 

T o t a l  s a m p l i n g  t i m e  .... ( M I N )  

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

02 C o n c e n t r a t i o n  ...... ( % V / V )  

V o l u m e t r i c  f l o w  r a t e  ( D S C F M )  

co 

co 

c o n c e n t r a t i o n  ............ 
G R / D S C F )  ................. 
MG/DSCM) ................. 
PPM-WET) ................. 
PPM-DRY)  ................. 
PPM-DRY @ 1% 02)......... 

e m i s s i o n  r a t e  . ....( L B / H R )  

60.0 

11.11 

13.65 

41096 

0.1006 
1781. 
1210. 
1534. 
2921. 

274.945 

Run 2 

04-01-92 

603-1706 

60.0 

16.49 

13.95 

40120 

0.6208 
1421. 
1018. 
1220. 
2422. 

216.108 

CO = C a r b o n  m o n o x i d e  

A t r a i l i n g  ' < '  symbo l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

Run 3 

04-01-92 

144-1854 

60.0 

15.30 

13.80 

40501 

0.9236 
2114. 
1537. 
1815. 
3529. 

320.600 
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APPENDIX A 

P R E L I M I N A R Y  V O L U M E T R I C  FLOW R A T E  D E T E R M I N A T I O N S  



I 
'I 
I 
I 

I 
I 
I 
I 

I n t e r p o l 1  L a b s  R e p o r t  No . 2-3534 
L o u i s i a n a  P a c i f i c  . U r a n i a  

U r a n i a  . L o u i s i a n a  

T e s t  No . 13 
No . 1 B o i l e r  

Resul ts  o f  Volumetr ic  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  . . . . . . .  ( 1 N . H G )  

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

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

Duc t  a r e a  . ................ (SQ.FT)  

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

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

A v g  . g a s  t e m p  . . . . . . . . . . . . .  (DEG-F) 

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

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

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

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

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

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

04-01-92 

1128 

29.93 

.84 

2 

24 

Round 

60 

19.63 

UP 

-.4 

448 

9.36 

58.7 

. 04326 
2 9 . 1 1  

179510 

69185 
36443 

I 
I A- 1 



I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 3 5 3 4  
L o u i s i a n a  P a c i f i c  - U r a n i a  

U r a n i a .  L o u i s i a n a  

T e s t  No. 1 4  
No. 3 B o i l e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - -  M e t h o d  2 

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

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

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

Number o f  s a m p l i n g  

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

p o r t s . .  . . . .  
n t s  . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . .  (SQ 
. . . . . . . . . . .  

. . .  

. . .  

. . .  
I N )  

F T )  

... 

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

Avg .  g a s  temp . . . . . . . . . . . . .  ( D E G - F )  

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

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

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

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

Mass f l o w  o f  g a s  . . . . . . . . . .  

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

LB/HR) 

. . . . . .  
(ACFM) 
DSC FM ) 

A- 2 

0 4 - 0 7 - 9 2  

1 3 1 5  

2 9 . 9 3  

. 8 4  

2 

24  

Round 

7 8  

3 3 . 1 8  

UP 

- . 2 9  

1 8 7  

1 7 . 1 7  

3 0 . 3  

.OF3845 

2 9 . 5 8  

2 1 1 8 0 5  

6 0 3 9 7  
4 0 8 1 0  
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APPENDIX B 

L O C A T I O N  O F  TEST PORTS 
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NO. I h I L € R  



NO. 3 ~ O I L € R  

3.3 DIA. t 
2.0 DIA. 

I 
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APPENDIX C 

F I E L D  DATA SHEETS 



~- 
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I 
I 
I 
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I 

(0 r, '0 IN.  c 2.t ac k d i men . 
D r y  b u l b  '/<O OF Wet b u l b  KbL. "F 
I l a n o m e t e r :  0 Reg. 0 Exp.  0 E l e c .  

B a r o m e t r i c  p r e s s u r e  Zq.53 i n  Hg 

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

O p e r a t o r  5 a. A/U&JJlA k 6. A%Lf/l+r'r; 
F i t o t  No. z / -6  Cp . SY 

> 

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



INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET I 

F i n a l  

D a t e  91?/9’ T e s t  /3 R u n  - I I 
I 

~ o t  L,k / (/RdE)/A, 0- 
S o u r c e  
Method F i l t e r  h o l d e r :  6 b b S S  F i l t e r  t y p e :  

H6- / Ea/& Z L  NO. of  t r a v e r s e  p o i n t s  24 
q* C#G. 

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

Sample  T r a i n  Leak  Check: 

/Y79 D e s i c c a n t  

P r e t e s t :  ( 0.02 c f m  at 15 i n .  Hg. ( v a c )  & 
P o s t e s t :  - .uoC cfm a t  4 in.  Hg. ( v a c )  & - 

MGc / /  
- 

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

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

I p a c e t o n e  $* MfiL,F 
y1 c/ 0 o t h e r ( 5 )  

No. of p r o b e  wash  b o t t l e s :  I 
Sample r e c o v e r e d  by:  b . 8 n t b J * / b * l  

Condensa te  Data :  

601 /O Q I m p i n g e r  No. 1 

I! Condenser I! I I U 

~ ~~~~ 

.......................................... ......... ............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ---.-- ...”...._”_..” -_.. -- ..:--”.....- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T o t a l  I 
In tegrated Gas S a m p l i n g  D a t a :  

I Bag Pump No. g-’d- Box No. f /  Bag No. 

Bag M a t e r i a l :  % l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  3 
P r e t e s t  lea) :  check:  ‘** c c / m i n  a t  /L in. Hg. 

Time s t a r t :  12dg ( H H S )  Time end: 1353 (HRS) 

Samp l ing  r a t e :  ‘f@ c c / m i n  O p e r a t o r :  15. ~ ~ Z J J ~ L U ‘  

5/N O+ O z  A n a l y z e r  u s e d  t o  m o n i t o r  t r a i n  o u t l e t :  - 
CF-i:QZ 

c- 2 S-0046RR 

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

I 



I 
I 

1 .  
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INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET I 

I t e m  . 1 

Ds te  ' / /?/q.  Test  3 R u n  d- I 
NO. o f  t r a v e r s e  p o i n t s  7*4 - 

Weight (g) 

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

I 
F i l t e r  t ype :  P 6-f -  

Impinger  No. 1 L2& 

Impinger  No. 2 

Impinger  No. 3 

Sample T r a i n  Leak Check: 

5-6 f 125.0 

P r e t e s t :  { 0.02 cfm a t  15 in. Hg. ( v a c )  4 
P o s t e s t  : - .OiAcfm a t  3 i n .  Hg. (vac)  B 

Des iccant  

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

A 3  q /4/3 2 / 8 0  

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

f No. o f  p robe wash b o t t l e s :  
Sample recove red  by: 3. %z/JClrU, 

Condensate Data: 

11 Condenser 

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

Hag Pump No. 4-12 Bo,: No. 1 1  Hag No. 2 
Bag M a t e r i a l :  % l a y e r  A l u m i n i z e d  Ted la r  Size:  

P r e t e s t  leal: check: . O D  cc /min  a t  /r i n .  HQ. 

Time s t a r t :  /wo (HRS) Time end: (HRS) 

Sampl ing r a t e :  'la c c / m i n  Operator :  A. 
SIN of Or. Analyzer  used t o  mon i to r  t r a i n  o u t l e t :  - 

CF-SQZ 

c-4 S-0046RR 
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INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE L O G  SHEET 

r 

Weight ( g )  
I t e m  

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

793 //2 Imp inger  No. 1 

Imp inger  No. 2 

Job L.R / d U l a ,  LP. 
Source M. I 60bbbwL 
Method < F i l t e r  h o l d e r :  slA5 r F i l t e r  t ype :  -f* 6.g. 

i Y 7 P  Des iccan t  

I Dete  \ / / ? / q Z  Test  13 R u n  3 
NO. of  t r a v e r s e  p o i n t s -  - - 

/3 

- 1  
Sample T r a i n  Leak Check: 

P r e t e s t :  ( 13.02 cfm a t  15 in .  Hg. (vac )  
Pos tes t :  - e c f m  a t  /5 in.  Hg. (vac)  

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

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

No. of p robe  w a s h  b o t t l e s :  I 
Sample recove red  by: b. @&/JIIL*j 

Condensate Data: 

11 Imp inger  NO. 3 11 I I I1 
Condenser 

. . . ~ .. . .... . . . . . . .. . . -. . . .. . . . . . . . . . . . . .. . . _ _  -. .... ... . . . . . .__ ... . .. - - ."-".-.."-".̂ ..--"_-_. ." ."..l._ .. .. . . . . . . . . .. . . .. .. . . . . -. . .. . . . . . T o t a l  -- --"_._.^.X*. 

I n t e g r a t e d  G a 6  Sampl ing Data: 

Bag Pump NO. BO>: NO. Bag No. 3 
Bag M a t e r i a l :  5 - l aye r  A l u m i n i z e d  T e d l a r  Size:  

P r e t e s t  leal:  check: -00 cc /m in  a t  (7 i n .  Hg. 

Time s t a r t :  /L3Y (HRS) Time end: /?3q (HRS) 

Sampl ing r a t e :  'loo c c / m i n  Opera tor :  b. &&#ukJ 

SIN of Oz ana lyzer  used t o  m o n i t o r  t r a i n  o u t l e t :  3 
CF-025 

S-0046RR 

I 
I 
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I 
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.. 

No. 

I n t e r p o l 1  Labora tor ies  I 
I 
I 
I 

(612)786-6020 

EPA Method 7 Sample C o l l e c t i o n  
F i e l d  Data Sheet 

Job Lp / L/r~-*lqe, Date 5/- ]-YJ Bar. Pressure J? f j -  IN.HG 

Test  L o c a t i o n w e  I Fuel Type Sample T r a i n  No. 610, 
Technic ian &B Pump No. ! Oone?e 5 w c r  

Tes t  

P o i n t  No. 
Run Flask Time 

(HRS) 

8 
4 

10 
11 
12 
13 
14 
15 
16 
17 
18 
39 
20 
21 
22 
23 

Flask . 
Vacuum Tgmp - Leak Rate 

( IN .  HG. ) ( F) ~ 0 . 4  IN.HG./MIN. 

m Y e s  ff No 

4 Yes c7 N o  
@ Yes D No 
@- Yes ff No 

=Yes No 
=Yes ff No 
=Yes ff No 
-Yes ff No 
@Yes ff No 

Yes ff No 
E3 Yes D No 
@ Yes ff No 
D Yes No 

L7 Yes D No 
ff Yes U N o  
ff Yes D No 
U Yes L7 N o  
ff Yes ff No 
ff Yes ff N o  
ff Yes f l  No 
D Yes ff N o  

ff Yes ff No 
ff Yes ff N o  

Yes CI No 

ff Yes 0 N o  
D Yes ff No 
ff Yes D No 

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

I I 



1 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
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I, 
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I 
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INTERPOLL LfiBORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET I 

F i n a l  Tare 

Sample T r a i n  Leak Check: 

D i f f e r e n c e  

P r e t e s t :  ( 0.02 c fm a t  15 in .  Hg. ( vac )  E 
Postes t :  c fm at a i n .  Hg. (vac)  F 

/ y 3 q  I / W 6  Des iccan t  

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

2 3  

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

9/67 p acetone 
0 o t h e r ( s )  

No. of p r o b e  wash b o t t l e s :  I 
Sample r e c o v e r e d  by: C-C.&ns 

Condensate Data :  

A3G I 99v Impinger  No. 1 

I I H 11 Imp inger  NO. 2 

)I Impinger  No. 3 /I 
11 Condenser I I I II 

16 7 
- .. . .. . . . . . . ...... .... . _ _  . .- . ..... -. . .. .. .. . . . .. . . . . . . . . . ... . . . . . --"..__I- .I".......-*---,"".- _." 

~-:".~~.-.,~-----~--~~~'~~~. 
T o t a l  

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

Bag Pump N o .  B / P  Bo,: No. Bag No. / 
Bag M a t e r i a l :  % l a y e r  A lumin ized Ted la r  S ize:  3 

P r e t e s t  l e a k  check: b cc/min at /Jf i n .  Hg. 

Time s t a r t :  /3(6 (HRS) Time end: / r /L/ '  (HRS) 

Sampling r a t e :  ~ U O  c c / m i n  Operator:  &,/{be&/* 

S I N  o+ O2 Analyzer  used t o  mon i to r  t r a i n  o u t l e t :  2 
CF-i:izS 

S-0046RR c- 10 

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

1~ 
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INTEKPOLL LARORfiTORIES EPA METHOD 5/17 ShMPLE LOG SHEET I 

I 
Job & I ,  ? / or-. L A  Date 9-7-9t Test & Hun - 2. 1 
Method Nr Filter holder: Y''6/.rC Filter type: ~ " 6  //, 
Source , , 3  BY I..=- / S k h  No. of traverse points Z f  

- 

1 

Sample Train Leak Check: 

Weight (g) 
Item 

Final Tare Difference 
. _  

4 39  94v  1 Y 5. Impinger No. 1 

Impinger No. 2 

Pretest: ( 0.02 cfm at 15 in. Hg. (vac) W 
Postest: Z O C o 2  cfm at 3 in. Hg. (vac) E 

7 ~ ~ 

Impinger No. 3 

Condenser A I 

Particulate Catch Data: 

Pff l  Desiccant 

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

Ye/ 4/ ' . ~ p  acetone 
D other(5) 

No. of probe wash bottles: I 
Sample recovered by: -/e- W I M r s s e  

N.3 7 // 

Condensate Data: 

I n I I I 
............................................... ........ Total 

" I1 II 

Integrated Gas Sampling Data: 

Hag Pump NO. R/O BOX NO. A Hag No. z 
Bag Material: 5-layer CIluminized Tedlar Size: 5 
Pretest leak check: 0 cc/min at /r in. Hg. 
Time start: 1603 (HHS) Time end: 0 0 6  (HHS) 

Sampling rate: YOQ cc/min Operator: 

S/N of Oz Analyzer used to monitor train outlet: 3 
C F - 0 2 3  

c-12 S-0046RR 

I 
I 
I 
I 
I 
I 
1 
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I 
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INTERPOLL LPRORaTORIES EPP METHOD 5/17 SPMPLE LOG SHEET 

Final 

I 

Tare Difference 

Source 
Method Filter holder: - 

I / y m  Desiccant / /  

Sample Train Leak Check: 

1 

Pretest: ( 0.02 cfm at 15 in. Hg. (vac) 0 
Postest: - cfm at - in. Hg. (vac) 0 

..................... - ........... ........... 
/ y /  ........... - ........................... .-. . .  ......... ............... - - . . . . . . . . . . . .  

-.: -" ._.- _-._ .-.-..- 1--1--..- I-1". _l_._--.l..l."---._ll.._ .._... Total 

Particulate Catch Data: 

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

0 acetone 
0 other(s) 

L// 93  

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

R I I 

I / 3 0  Impinger No. 1 

H 
I! I I II 11 Impinger NO. 3 

II Condenser II 

Integrated Gas Sampling Data: 

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

Bag Material: %layer Qluminized Tedlar Size: 4 s  

Pretest leal: check: cc/min at in. Hg. 

Time start: (HHS) Time end: (HRS) 

Sampling rate: cc/min Operator: 

S/N of Om analyzer used t o  monitor train outlet: - 
CF-i:123 

S-0046RR 

I 

I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I - 
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I n  te rpo  11 Labora tor ies  
(612)786-6020 

Test  

P o i n t  No. (HRS) 
No. Run Flask Time 

EPA Method 7 Sample C o l l e c t i o n  
F i e l d  Data Sheet 

Flask 

( F) 
Vacuum Tgmp. Leak Rate 

<0.4 IN.HG./MIN. ( I N .  HG. ) 

Job i f / b / m S g  Date q- 7-41 Bar.  Pressure ZJ ( 3  IN.HG. 

Test  Locat ion  d,!#. 3 Fuel Type k.Qo fJ Sample T r a i n  No. ./I& 
dOlL&t  5 f k I L  Technic ian @ &/o%(Rt Pump No. /? 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Yes 

&3 Yes 

B Yes 

Yes 

Yes 

B Yes 

@I Yes 
@ Yes 
@ Yes 

fQ Yes 

@ Yes 

Yes 

fl Yes 

Yes 
D Yes 

D Yes 

ff Yes 

ff Yes 

ff Yes 

G' Yes 

U Yes 

U Yes 

c7 Yes 
fl Yes 

ff Yes 
ff Yes 

U Yes 

5-26; 
C- 16 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
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APPENDIX D 

I N T E R P O L L  LABORATORIES ANALYTICAL DATA 

TABLE OF COHTENTS 

O r s a t .  . . . . . . . . . .  
Par t icu la te . . . . . . . .  
Sul fur  Dioxide . . . . . .  
Oxides o f  Nitrogen . . . .  
Sample Deposition Sheets . 

. . .  

. . .  

. . .  

. . .  

. . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . .  

. . .  

. . .  

. . .  

1 

3 

9 

11 

15 

.... 
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I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 

Interpoll Laboratories 
(6 1 2 )  706-602U 

EPA Method 3 Data Reporting Sheet 
O r e a t  Analysis 

I-- 2 
I I I 0 B 0 F IAvg! I '= 

I I l l  I I I I 

I I-- 2 

!-! 
0 Ambient Air CIA Check EPA Nethod 3 Guidelines 
0 Orsat Analyzer System Leak Check Fuel Type Fa Range I n F, Within EPA M - 3  Guidelines Coal : 

Anthracite/Lignite 1.016-1.130 
Bituminous 1.083-1.230 

co= Distillate 1 - 260-1.4 13 
Residual 1.210-1.370 

Y ~ - ~ 

For fuel type. 

1 Where &= 20.9-0, Oil: 

Gas: 
Natural 1.60CI-1.855 
Propane 1.4Z4-1.596 

D-1 Butane 1. 405-1- 55.7 
Wood/Wood Bark 1.3&0--1- 130 



Interpol 1 L a b o r a t o r i e s  
(512 )  786-602U 

EPA Method 3 Data Reporting Sheet 
Orsat Analysis 

I 
I-- 2 

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

I I I  
n I 1 I I I I I 

I I I I I 
2 

0 ambient Air Qfi Check 
0 Orsat Analyzer System Leak Check 
0 Fa Within EPCI M-3 Guidelines 

for fuel type. 

Where Fa= 20.9-0, 
co, 

EPA Method 3 Guidelines 
Fuel Type F0 Range 
Coal I - ~ ~ - .  

Anthraci te/Ligni te 1.016-1.1ZO 
Bituminous 1.083-1.270 

Oil: 

Gas: 
Disti 1 1  ate 1 - 260-1 - 4 13 
Hesi dual 1.210-1.370 

Natural 1.600- 1. s.75 

I 
I 
I 
I 
I 

F=Flask (250 cc all glass) 
.%Ted1 ar (5-laver) 

P r  op'an e 
D-2 Butane 

Wood/Wood Bark 

1.434-1.586 
1.405-1.555 



I n t e r p o l  1 Labora to r ies  
($12) 796-6620 

EPQ M e t h o d  5 D a t a  Repor t ing S h e e t  
I m p i n g e r  C a t c h / W i s c o n r i n  P ro toco l  

Job L.P g p & h # &  Source & I  B d < I e *  

T e a m  Leader 13 T e s t  S i t e  * K  

T e s t  No. 13 No. of R u n s  C o m p l e t e d  3 
D a t e  of A n a l y s i s  G - g T x  Technic ian C- /.trlqeS~n 

I D a t e  S u b m i t t e d  t - 1 4  -9L D a t e  of T e s t  L f e 7 - 4 2  

I v 

Test- R u n L  
F i e l d  B lank  
Log N u m b e r  
C o m m e n t s  

I 

I 0 

I 
I '  
1 2  
I 
I "  

I 
I "  

1 4  

c 

Solvent  Phase 

D i s h  No. 
D i s h  T a r e  W t .  9 
D i  sh+Sampl e W t .  9 
S a m p l e  W t .  9 

T e s t  - Run- 
Log N u m b e r  
C o m m e n t s  

D i s h  T a r e  W t .  Y9.572 g 
C o m m e n t s  D i s h + S a m p l e  W t  .Y4.5-7ROg 

D i s h  No. 
D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  4 
S a m p l e  W t .  9 

S a m p l e  U t .  U - 0 0 5 6  g 

T e s t x R u n L  D i s h  No. 3 w  
Log N u m b e r  - 7q D i s h  T a r e  W t .  60. SZ&' g 
C o m m e n t s  D i  s h + S a m p  1 e W t  .k=)-=I- g 

S a m p l e  W t .  Li.Oo3-f g 

T a s t -  R u n  - 
Log P l u m b e r  
C o m m e n t  s 

Tas t  L R u n L  D i s h  No. 305 
Log N u m b e r  -6L D i s h  Ta re  W t . 5 6 J 3 . M  g 
C o m m e n t  s D i s h + S a m p l e  Wt5b.02.37 g 

~ ~~ ~~ ~ 

C i s h  No. 
D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  9 
S a m p l e  W t .  9 

Results Solvent Phase: 1 F i e l d  E l k .  R u n  1 R u n  2 R u n  3 

aqueous Phase 

C i s h  No. 
D i s h  T a r e  W t .  a 
D i s h c S a r n p l e  W t .  9 
S a m p l e  U t .  9 

D i s h  No. 
D i s h  T a r e  W t .  
D i s h + S a m p l e  W t .  
S a m p l e  W t .  

D i s h  No. 
D i s h  T a r e  W t : - '  
D i  s h + S a m p l e  Wf f .  . .  
S a m p l e  W t .  9 

D i s h  NO. 
D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  9 
S a m p l e  U t .  9 

D i s h  T a r e  W t .  9 
D i s h + S a m p l e  U t .  9 
S a m p l e  W t .  9 

D i s h  No.  

D i s h  r b .  
D i s h  T a r e  Ut.,  1 
D i s h + S a m p l e  W t .  
S a m p l e  W t .  

a1 ank So lvent  W t  O @ ~ O O  Vg 
R u n  4 R u n  5 

u d 0 S L  I u . u o 3 0  1 f9,uoro I I 1 1 Aesults Aqudous Phase: 
F i e l d  B l k .  Run 1 Run 2 R u n  3 R u n  4 R u n  5 

n 2  
I I I -  - I I ILSC-03WYP 



I n t e r p o l l  L a b o r a t o r i e s  
(k.12) ?s6-&0m 

€PA method 5 D a t a  Repor t i ng  S h e e t  
P r o b e / C y c l  one Wash 

Job L.? . r k  n ,'A source & /  d Z ~ ~ ~ f *  

L+&6 A T e a m  Ladder A h  T e s t  S i t e  
D a t e  Subn i  t t e d  Y - / T . - V L  D a t a  of  T e s t  ir? -5% 
T e s t  NO. / 3  r b .  of Huns C o m p l e t e d  3 

C. i+e/ ICW- a t a  of G n a l y s i s  Y75'4+- Techn ic ian  
r a n s p o r t  Leakage ml Solvent  /k e& 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

T e s t  - R u n L  E i s h  No. 
F i e l d  Ellank D i s h  T a r e  W t .  9 
Lug M u m b e r  D i s h t S a m p l e  W t .  9 
'dol. of Solvent- m l  S a m p l e  W t .  9 

Tes t  L R u n -  D i s h  No. 6 8  
V o l .  o f  Solvent/ZL)_ml D i s h  T a r e  W t .  q!?. 037" g 
Log N u m b e r  5-T)YY-  5 5  D i s h c S a m p l e  U t .  VY.'-/?27 9 
C o m m e n t s  S a m p l e  W t .  u. 3457 g 

+ S o l v e n t  R e s i d u e ~ u g / m l  

~~~ 

T e e t / j R u n >  C i s h  Flo. / d d  
L'ol - o f  S o 1 v e n t i t L ) m l  D i s h  T a r e  W t .  q5-$-6&5 1 

T e s t A R u n  3 D i s h  rlo. 2 d Y  
V O ~ .  o f  S o l v e n t / l O m l  D i s h  Ta re  W t .  Y 7. qb 5 /  Y 
Log N u m b e r  - Fd D i s h + S a m p l e  W t .  Y .  !?, 7328 9 
Comment - ,  S a m p l e  Ut .  1. 2577 q 

Test -  R u n  - D i s h  ria. 
'"'01. o f  Solvent- m l  D i s h  T a r e  W t .  9 
Log N u m b i r  D i s h c S a m p l e  W t .  9 
C o m m e n t s  S a m p l  e W t .  Y 

vo l .  of Solvent- m l  D i s h  T a r e  W t .  4 
Log K u m b e r  D i  s h t S a m p l e  W t .  c 
C o i n m a n t  5 S a m p l e  U t .  .. 

Log P l u m b e r  -7 3 Di s h + S a m p l  e ut..* ; 
C o m m e n t  5 S a m p l e  W t .  

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

- 
+So lven t  R e s i d u e - u q / r n l = C  ( S a m p l e  W t .  - y)(la-)l/vol. o f  Sol.- am 1 

EPA-MS A c e t o n e  Residue B lank  Spec. 
Resul ts: 
F i e l d  Elk. Run 1 R u n  2 R u n  3 R u n  4 R u n  5 

- (?.a u y i m l  



I 
I 

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

EPA Method S Data Repor t ing  Sheet 
F i  1 t e r  G r  av i met r i c s  

5 

1 

2 

7 .> 

4 

c J 

Jab k ?  c*rG1\.$4 la,, Source 40 I &,Lr- 
Team Leader D R '  Test S i t e  t q c  k 
Date Submitted 4 -  / 3  - qz Date of Test 4 - 7 - 9 2  
T e s t  Na. I 3  No. of Runs Completed 3 
Date of Ana lys i s  q - f 5 - ' ? 2  Technic ian c. HILIMJ~I, 

T e s t L R u n L  F i l t e r  No. 4reS 
F i e l d  Blank F i l t e r  Type Y "  G f  
Lag Number $7 4-5< F i l t e r  Tare W t .  , 9 5.2 3 9 
Camments F i l t e r+Samp le  Wt..'?Sa'l 9 

Sample W t .  (I. 000 I 9 
~ 

Test  X R u n I  F i l t e r  No. Ydsl 
Log Number - <& F i l t e r  Type Y " 6 F  

F i l t e r  Tare W t .  , 9 9 7 9  g Cammen t s 
F i l t e r+Samp le  Wt.l.373 
Sample W t .  d #  - 453 

Test  &Run- F i  1 t e r  No. Y190 

Comments F i l t e r  Tare W t .  . q Z q o  9 
F i l t e r+Samp le  W t .  1.305C. 9 
Sample W t .  OB 3766 9 

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

T e s t L R u n  3 F i l t e r  No. ' I / q 7  

Comments F i l t e r  Tare W t .  a95 
Lag Number -6-1 F i l t e r  Type Y " 6 F  

F i l t e r+Samp le  Sample W t .  W t  -& 
Test __ Run- F i l t e r  No. 
Lag Number F i  1 t e r  Type 
Comments F i  1 t e r  Tare W t .  9 

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

~ 

Test  - Run- F i 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 

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

18,5553 I d .  3 7 ~ 6  
- 

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

I 0,7i?sti- I / , q b l i y  I / , 5 ' F f l  
I I 

LSC-02PR 0-5 



I 
I 
I 
1 
I 
I 
I 1  

I 
I;  
1 4  

I 
I "  

0 

I 2 

Test  A R u n O  
F i e l d  Blank 

C o m m e n t s  

T e s t  A R u n L  

C o m m e n t s  

Log N u m b e r  5 7qy-'f3 

Log N u m b e r  -4 3 

D i s h  Mo. 7 LA D i s h  No. 
D i s h  T a r e  U t .  g D i s h  T a r e  Ut .  9 

9 
9 

D i s h c S a m p l e  D i s h + S a m p l e  W t .  
S a m p l e  W t .  d . o L ' J f g  S a m p l e  ut. 

D i s h  No. I Y  D i s h  No. 
D i s h  T a r e  W t .  1 3 - % * Y g  D i s h  T a r e  W t .  4 
D i s h + S a m p l e  W t . 7 7 . 3 l O Y g  D i s h + S a m p l e  W t .  g 
S a m p l e  W t .  d . 3 0 2 0  g S a m p l e  W t .  9 

T e s t E R u n L  

C o m m e n t s  
Log N u m b e r  - 7 0 1  

T o s t L R u n L  

Comment  s 
- L o g  N u m b e r  - / ( I  

D i s h  No. s"4 D i s h  No. 
D i s h  T a r e  W t .  /1*7*97 g D i s h  Ta re  W t .  9 
D i s h + S a m p l e  bJ t .71 .756 g D i s h t S a m p l e  W t .  9 
S a m p l e  W t .  d . d f f ~ ' L .  g S a m p l e  U t .  9 

D i s h  T a r e  W t .  6 3 A 7 3 0  g D i s h  T a r e  W t .  9 
D i  s h + S a m p l e  W t  .b3,975bg D i s h + S a m p A e  W t .  
S a m p l e  W t .  U . J o z 6  g S a m p l e  W t .  9 

D i s h  No. 300 D i s h  No. 

4 

T e s t  ___ Run- 
Log  N u m b e r  
Cammen t s 

T Z S t  Hun - 
Log Plumber 
Comment  s 

R e s u l t s  S o l v e n t  Phase:  1 F i e l d  E l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 

I : e s u l t r  Aqulous Phase:  

SI ank sol vent W t  . fiaJJV g 

d . 0 0  16 I 0 . Y b l d  I OfclorL i I I. 
F i e l d  E l k .  R u n  1 R u n  2 Run 3 R u n  4 R u n  5 

I I I I I I ILSC-03WYP 
- 

D i s h  No. D i s h  No. 
D i s h  T a r e  U t .  g D i s h  T a r e  W t .  9 
D i s h c S a m p l e  W t .  g D i s h c S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

D i s h  T a r e  U t .  g D i s h  T a r e  W t .  9 
D i s h + S a m p A e  W t .  q D i s h c S a m p l e  W t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

D i s h  No. D i s h  No. 



I n t e r p o l l  L a b o r a t o r i e s  
(612) 786-6073 

€PA M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
Probo/Cyclone Wash 

Jub Le? LrqNS,% La I Sourco  P7 l i r  
T e a m  Leader D b  T e s t  S i t 2  s bLJL 
D a t e  S u b m i t t e d  q - -$Z D a t e  of  T e s t  4 - 7 - q z  
T e s t  110. 19 No. o f  H u n s  C o m p l e t e d  3 
D a t a  of A n a l  y s i s v  -&-? z. Techn ic ian  c. M4\”<m-  

m l  S o l . . e n t  C C C O L 4  T r a n s p o r t  ~ e a k a s c n  Nbny’0 
J 

0 I 

I 
I 

1 

I 
I 

T e s t  - R u n a  GIZ.FI rio. 
F i e l d  B l a n k  D i s h  T a r e  ! 4 t .  9 
Log N u m b e r  D i s h + S a m p l e  W t .  9 
‘Jol. of S o l v e n t -  m l  S a m p l e  W t .  9 
+ S o l v e n t  R e s i d u e ~ u g / m l  

‘ T e s t L R u n j  D i s h  No. 
V o l .  o f  S o l v e n t _ u L e m l  D i s h  T a r e  W t .  q3r ar 10 9 
Log N u m b e r  S 7 4 Y - C, S D i s h + S a m p l e  Wt.‘j3.dSag 9 
Coinmen t 5 S a m p l e  Ut. L,’ ,OV/C- 9 

I 
I 

3 

I 4  

5 

T e s t  L R u n A  
‘ d o l .  o f  S o l v e n t / 7 0 m l  
Log N u m b e r  - 

I 

i D i s h  ?lo. J-iio 

D i  s h + S a m p l  e U t .  50.59 &O 
D i s h  T a r e  W t .  sO.ssm 9 

9 
I C o m m e n t s  S a m p l e  Ut.  / I .  d 3 9 0  9 1  

T e s t  I* R u n j  D i s h  110. S O  a. 
V o l .  o f  S o l v e n t m m l  D i s h  T a r e  W t .  Y6.9Ooy 9 
Log N u m b e r  - / d 3  D i s h t S a m p l e  Wt!db.Q3595 q 

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

C o m m e n t  s S a m p l e  W t .  c. u 3 s  u 

L’ol. of Solvent-  m l  D i s h  T a r e  W t .  9 
Log Number D i s h + S a m p l e  W t .  9 
C o m m e n t s  S a m p l e  W t .  9 

V o l .  of Solvent-  m l  D i s h  T a r e  W t .  9 
~ o y  N u m b a r  D i s h c S a m p l e  W t .  (1 

C o m m e n t  5 S a m p l e  Ut .  9 

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

*Solvent  R e s i d u e - u q / m l = C  ( S a m p l e  W t .  __ q ) ( l o ~ ) l / ~ ~ o l .  o f  Sol . -  on l 
€PA-MS A c e t o n e  R e s i d u e  B l a n k  Spec. (.7.8 u y / m l  
Results: 
F i e l d  B l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  S 

- 
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I n t e r p o l 1  Labora to r ies  
(612) 78$-6820 

EPA Method S Data Repor t ing Sheet 
F i l t e r  Grav ime t r i cs  

Job i. P, U Y C h I i  source 5 3  Lj - . , lC /  S k k  
Team Leader T> i )  Test S i t e  S A ,  
Date Submitted q-/3sa Date of Test 4 - 7 3 r .  

Date of Analys is  Y- ls?k  Techn i c i an c. r/a,.I 0- 

Test No. 1Y No. of Runs Completed 3 

Test - R u n  c) 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 l ter+Sample W t .  9 

Sample W t .  9 

Test / Y R u n I  F i  1 t e r  No. Y I& I 
Log Number 5 7  q46 F i l t e r  Type 4 ' 'Gk 
Comments F i l t e r  Tare W t .  4 Y 2 7  

Fi l ter+Sample W t .  ' /.($sffx 
Sample W t .  0- O?f 

Test X R u n A  F i  1 t e r  No. if161 
Log Number -JOG F i  1 t e r  Type Y"G F 
Comments F i l t e r  Tare W t .  ' I  43LS- 9 

Fi l ter+Sample W t .  /, O w 3  9 
Sample W t .  0.04 2 2  9 

~ 

F i  1 t e r  No. V I 4 3  

Comments F i l t e r  Tare W t .  ,957s 9 
F i l ter+Sample W t .  / , ~ L 6 7  9 
Sample W t .  0 - /  t 9 r  9 

4 
Test I C /  Run -3 
Log Number -0V F i l t e r  Type 

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

Fi l ter+Sample W t .  9 
Sample W t .  9 

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

Fi l ter+Sample W t .  9 
Sample W t .  9 

Rerul  t s :  
F i e l d  Elk. Run 1 R u n  2 R u n  3 R u n  4 Run 5 

~ ~ ~~ ~ - 
F i e l d  Elk .  Run 1 R u n  2 R u n  3 R u n  4 R u n  5 

1 I 0.1586 I 6 . 1 3 L v  I 0.1663 
II I 

L I I I I I I 
LSC-02PR 

D- 8 
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I 
I, 
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I 
ll 
I 
I 
I. 
I' 



~- --- l f i t 2 r m a : l  L a b o r a t u r i  es <&I") 7"T-&C-,E 

€PA Method b S u l f u r  D i o x i d e  
T i t r a t i o n  D a t a  Sh ee.t 

L.P. iAr&wLc Source t+3 6~j ID,- 
1 

a m  Leader I- K T e s t  S i t e  S*LL* 
t e  Submitted 44-15- 2 D a t e  of Test  L I - ? r ; L  
e t  No. No. of Rune Lompleted 3 

Date  of F I n a l y s ~ s  '," r -  b, at T e c h n i c i a n  c . 14-  17e co. 
ir 

o r m a l i t y  o f  T i t r a n t ( N ) :  d,dlLJJ N 0 I o n  Exchange 
0 €PA A u d i t ( s )  

01. T i t r a n t  f o r  F i e l d  blank(V,) :  , / s  m l  A u d i t  No. 
Vol .  T i t r a n t  f o r  Method Blank: , I 5  m l  FIudit No. 
i! 

I f  ,pH 13.5 A d j u s t  ; u i t h  cone- p e t - c h l n i - i c  a c i d ,  t o  ,ar i *2.~? 5-421 I t  0- 10 

.. . 
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I n t e r p o l  1 Labora to r ies  
(612) 795-5Q20 

Chain of Custody 
Sample Depos i t i on  Sheet 

Job L . F .  / VePIllrLI . L n -  Source N6 1 RolLZR-  
Team Leader H. & D : i / L Z h  Test S i t e  9 L G L  

Test  No. / 3  No. of R u n s  Completed 3 
Date Submitted Date o f  Test ' / /?/q& 

No. of ' Type of Sample 

;amp1 es I 
cetone 

Water 

F i l t e r :  
@4" G. F. 

7 I fl'3.S. Thimble 
I k . 5 "  G.F. " 

047 mm G . F .  
4 SLIML 

Imp i nger Catch : 
UD.1. Water 

0 4 M 3  Hg Only 
1 4 M 5  Metals  
fl1.0 N NaOH 

T H,O, 

4 & b b J ~  nother 
In teg ra ted  
Gas sample 

Fuel  Sample 
Aggregate 

P a r t i c l e  S ize  

Aud i t  Samples 
OSul fu r  D iox ide  
OOxides of Nit. 
OOther 

A n a l  y s i  s Required Comments 
I 

I II 

gAs per €PA M-5 
 AS per EPA M-17 
OOther 

OMN P r o t o c o l  
gW1 P r o t o c o l  

g;as:: a 
OFormaldehyde 
OMetals 
OOther 

01% per  €PA M-3 
0"s per EPA M-15 
flOther 

I I 
Date .(/?/91 
T i  me (HRS) I BAS per €PA M-7A 

flOther 

OAttached f u e l  Form 
#S-Q153RHH 

OX-Ray Sedigraph 
OBahco Method 
OOther 

OAs per  EPFI M-5 
p s  per  EPCI M-7A 
OOther 

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

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

2) Fuel:  0 Coal Wood fl Gas 0 O i l  0 RDF 0 Other kVJbWd.+O 
3) I s  sample combust ib le? No 0 Yes 
4) Does sample need s p e c i a l  hand l ing? Q No 0 Yes I f  yps, e x p l a i n  

I 
I 
I 

D-15 
S-27SRRRR 



I I n t e r p o l 1  L a b o r a t o r i e s  
(512) 796-6020 

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

Job A,? .  / fJ / M , Q ,  /.A S o u r c e  A<, . 3 /3usf4r 
Team L e a d e r  M I I  LA ;-A le 6 T e s t  S i t e  slkch 
D a t e  S u b m i t t e d  ' D a t e  of T e s t  Y -7 -02  
T e s t  N o .  /ci NO. of R u n s  C o m p l e t e d  3 

'I 

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

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

3 
F i  1 ter : 

&TI' G. F. 3 0S.S. T h i m b l e  
02.5'' G.F. 
047 mm G.F. 

Imp i n g e r  C a t c h  : 

gX H=O= 
[ID.'. Water 

0 4 M 5  Hg O n l y  
04M5 Metals 
01.0 N N a O H  
UOther  

3 

I n t e g r a t e d  
G a s  s a m p l e  3 
O x i d e s  of 
N i t r o g e n  (NO, ) _18'"'''""''' A g g r e g a t e  

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

A u d i t  Sampl  es 
OSul f u r  D i o x i d e  
[ IOx ides  of N i t .  
n o t h e r -  

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

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

I p s  p e r  €PA M-5 
gAs p e r  EPA M-17 
g o t h e r  

[IMN P r o t o c o l  
u W 1  P r o t o c o l  

. p P f  M-6 or  8 
UAcid G a s e s  

.nFormal d e h y d e  

p s  p e r  EPA M-3 
0"s p e r  €PA M-10 
n o t h e r  

e s  p e r  €PA M-7A 
O O t h e r  

.. II 
Date1 T i  m e  ( H R S )  

I O A t t a c h e d  f u e l  Form 
#S-Q15ZHHH 

OX-Hay S e d i g r a p h  
OBahco Method  
g o t h e r  

gAs p e r  EPA M-5 
 AS p e r  EPA M-7A 
g o t h e r  

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

1) T y p e  of. S o u r c e :  & B o i l e r  0 A s p h a l t  P l a n t  0 I n c i n e r a t o r  0 D r y e r  

2) Fue l :  [I C o a l  S W o o d  0 G a s  [I O i l  0 RDF 0 O t h e r  
3) 
4) 

0 O t h e r  

I s  s a m p l e  c o m b u s t i b l e ? @ N o  [I Y e s  
D o e s  s a m p l e  n e e d  s p e c i a l  h a n d l i n g ? p N o  0 Y e s  I f  y ~ s ,  e x p l a i n  
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APPENDIX E 

B O I L E R  I N F O R M A T I O N  SHEETS 



I 
I 

INTERPOLL LABORATORIES 
@OILER INFORMATION SHEET 

. .  . .  Company t , ~  ,ann 0 1  I #l. 

Locat ion ~ . F  I ln  

B o i l e r  No. 4- 
Manufacturer , i.i..J 
Class and Type Ll2ter -If,&- IJ.-,-.A $.V,! 2 h j , m  

Year B u i l t  )9Lq 
F i r i n g  Equipment - :> 

.. 

,/2 I 

F 

OF Gas Temp. Out-52,C OF 

0 Gas Temp. I n  OF Gas Temp. Out Economizer 

m' A i r  Preheater  Gas Temp. I n  

Fuel (State,  County, Mine) BTU/LB: 

Steaming Capaci ty  / / P  l i  -.rj f .  . - / ~4 7 -, hoc;r  

Design Steam Pressure t 5i: 
Design Steam Temperature 

Normal Steam Load 

Steam Data: 

~ C i . / \ ~ C ?  > ILs  QPf Lo,!; 
J 

. .- 0- d Satu ra ted -  Normal Steam P r e s s u r e x P S I G  Feedwater Temp. A d ( ;  r 

a Superheated Normal Steam Temp. OF ( i f  superheated) 

d Mechan i ca I Co I I e c t o r  

P o l l u t i o n  Cont ro l  Equipment: 

a ESP 

No. of tubes g.6 No. of sec t i ons  

Tube Dia. Hots ide  Colds ide a ' I  

Manuf. l u r k  Vo I tage KV 

Press. Drop Manuf. 

Rated E f f .  Press. Drop IN.WC 
. .  . 

a Scrubber a Baghouse 

of 

No. o f  Sec t ions  Type 
L i q u i d  flow GPM Cleaning mechanism 

Manuf. 

Press. Drop IN.WC No. of Bags 

C l o t h  area/bag SQ.FT. 

Manuf. 

Press. Drop IN.WC 

Stack r)Ptr,L 
Stack He igh t  5fi Fe*f 

/ I  Stack Diameter 0 

Un i t s  E m i t t i n g  th rough Stack I 
Rated B o i l e r  E f f i c i e n c y  

Form #S-O075RRR 

E- 1 



Company 

Locat ion 

INTERPOLL LABORATORIES 
BOILER INFORMATION SHEET 

L n , ,  . U , l L I  

n .  7 < I  5 .  rr I psi,,, 
114 

3 

h,,+r T;, ,~ 1, L,nJ q,,.zd 2 nc-pj.? \ r  I b . __ i pq 

1 
I 
I 
I 
I 
I 
I 

/.-2;ZT! I 
Manuf. Zi),.& Voltage KV I 

I 
I 
I 

IN.WC I 
:I 
-I 

B o i l e r  No. 
Manufacturer Zilrn 

Year Bui I t  157 x 
F i  r i n g  Equipment L/P,qA f , . rL: / 

I -  , 
Class and Type 

F 

Q’ A i r  Preheater  Gas Temp. I n  OF Gas Temp. O u t  #.3c OF 

0 Gas Temp. In OF Gas Temp. Out Economizer 

Fuel (State,  County, Mine) BTUI LB: 

Steaming Capaci ty  ] ) C , f l @ f i  .5. O C <  h o t ~ r  

ljno P51 Design Steam Pressure 

Design Steam Temperature 

Normal Steam Load _5/?, (rNc(J 1.h. n<  ‘c hroi  
Steam Data: 

I 

OF 
I a Satura ted .  N o r m a l  Steam P r e s s u r e P S I G  Feedwater Temp. 2.7 f i  

C 7  Superheated Normal Steam Temp. OF ( i f  superheated) 

P o l l u t i o n  Cont ro l  Equipment: 

Mechanical C o l l e c t o r  ff ESP 

No. o f  tubes No. o f  sec t i ons  

Tube Dia. I8  Hots ide  fl Colds ide fl 

Press. Drop Manuf. 

Rated E f f .  Press. Drop IN.WC 1 
d’ Scrubber D Baghouse 

ve n+u Ti No. of Sect ions Type 

L i q u i d  flow mor, GPM Cleaning mechanism 

Z,lld Manuf. 

Press. Drop IN.WC No. of Bags 

C l o t h  area/bag 

Manuf. 

Press. Drop 

SQ . FT .- 

M ~.fii L 
la.5 r t 

Type o f  Stack 

Stack He igh t  e P. 

Stack Diameter 7fi ‘I 
I U n i t s  E m i t t i n g  through Stack 

Rated B o i l e r  E f f i c i e n c y  

E-2 I Form #S-O075RRR 
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Part iculate  Loadinqs and  Emission Rates 

The par t iculate  emission ra tes  were determined per EPA Methods 
1-5, CFR t i t l e  40. P a r t  60. Appendix A (revised July 1 .  I n  t h i s  
procedure, a preliminary velocity prof i le  o f  the gases i n  t he  f lue i s  
obtained by means of a temperature and velocity traverse.  On the basis 
o f  these values, sampling nozzles o f  appropriate diameter are selected 
t o  a l l o w  isokinet ic  sampling. a necessary prerequisite for obtaining a 
representative sample. 

1987). 

The sampling t r a i n  consis ts  of a heated s t a in l e s s  s teel- l ined 
sampling probe equipped with a Type 5 p i to t  and  a thermocouple. The 
probe i s  attached t o  a sampling module which houses the a l l -g lass  in  
l i n e  f i l t e r  holder in a temperature controlled oven. I n  addition, the 
sampling module also houses the impinger or condenser case and  a 
Dr i e r i t e  drying column. The sampling module i s  connected by means of an  
umbilical cord t o  the control module which houses the dry t e s t  gasmeter. 
the cal ibrated o r i f i c e ,  a leakless  pump, two inclined manometers, a n d  
a l l  controls required for  operating the sampling t ra in .  

Par t icu la te  samples were collected a s  follows: The sample gas 
was drawn in  through the sampling probe i sokine t ica l ly  and passed 
through a 4-inch diameter Gelman Type A / E  glass f ibe r  f i l t e r .  T h e  
par t icu la tes  were removed a t  t h i s  point and collected on the f i l t e r .  
The gases then passed through an ice-cooled impinger t r a in  and  a 

desiccant-packed drying column which  quant i ta t ively absorb a l l  moisture 
from the sample gas stream a f t e r  which the sample gas passes through the 
pump and  the dry t e s t  gasmeter which integrates  the sample gas flow 
throughout the course of the t e s t .  A calibrated o r i f i c e  attached t o  the 
ou t l e t  of the gasmeter provides instantaneous flow rate d a t a .  

A representative par t icu la te  sample was acquired by sampling 
for  equal periods o f  time a t  the centroid of a number of equal area 
regions in  the duct. The  sampling r a t e  i s  adjusted a t  each s i t e  such 
t h a t  an isokinet ic  sampling condition prevails.  Nomographs a re  used t o  
aid in the rapid determination of the sampling rate .  

3a PI(SS-4h5)  G- 1 



A f t e r  sampling i s  complete, t h e  f i l t e r  i s  removed and p laced 

i n  a c lean container.  The nozz le and i n l e t  s ide o f  t h e  f i l t e r  ho lder  
a re  q u a n t i t a t i v e l y  washed wi th acetone and t h e  washings are s to red  i n  a 
second container.  A brush i s  o f t e n  used i n  t h e  c lean ing  s tep  t o  he lp 
d is lodge deposits. The samples are  re tu rned  t o  t h e  l abo ra to ry  where 

they  are logged i n  and analyzed. The volume o f  the  acetone r i n s e  
("probe wash") i s  noted and then t h e  r i n s e  i s  q u a n t i t a t i v e l y  t r a n s f e r r e d  

t o  a t a r e d  120 cc po rce la in  evapora t ing  d i s h  and t h e  acetone evaporated 
o f f  a t  97-105 OF. This  temperature i s  used t o  prevent condensation o f  

atmospheric mois ture due t o  t h e  c o o l i n g  e f f e c t  induced by t h e  
evaporat ion o f  acetone. The acetone- f ree sample i s  then t r a n s f e r r e d  t o  
an oven and d r i e d  a t  105 OC f o r  30 minutes, cooled i n  a des icca tor  over 
D r i e r i t e ,  and then weighed t o  t h e  neares t  .01 mg. The f i l t e r  sample i s  
q u a n t i t a t i v e l y  t r a n s f e r r e d  t o  a 6- inch watch glass and d r i e d  i n  an oven 
a t  105 OC f o r  two hours. The f i l t e r  and watch glass are then cooled i n  

a des icca tor  and t h e  f i l t e r  weighed t o  the  nearest  .01 mg. A l l  
weighings are performed i n  a balance room where the  r e l a t i v e  humid i ty  i s  

hyd ros ta t ted  t o  l e s s  than 50% r e l a t i v e  humidity. Microscopic 
examination o f  the  samples i s  performed i f  any unusual c h a r a c t e r i s t i c s  

are observed. The weight o f  t h e  acetone r i n s e  i s  cor rec ted  f o r  t h e  
acetone blank. The D r i e r i t e  column i s  weighed on -s i t e  and the  water 

c o l l e c t e d  by  D r i e r i t e  i s  added t o  t h e  condensate so t h a t  the  t o t a l  
m o u n t  o f  absorbed water may be ascer ta ined.  

In tegra ted  gas samples f o r  Orsat ana lys is  were c o l l e c t e d  a t  a 

~~ 

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

constant f l o w  r a t e  throughout each p a r t i c u l a t e  run. The gas samples 
were analyzed us ing  a1 a l l - g l a s s  Orsat analyzer. Standard comnerc ia l ly  

prepared so lu t i ons  were used i n  t h e  Orsat  analyzer (sat .  KOH f o r  carbon 
d i o x i d e  and reduced methylene b l u e  for oxygen). I n  a d d i t i o n  t o  t h e  
above, t h e  oxygen content  o f  t h e  f l u e  gas was measured a t  each t rave rse  
d u r i n g  t h e  p a r t i c u l a t e  determinat ions us ing a Teledyne Model 32OP-4 

Por tab le  Oxygen Analyzer t o  sample t h e  e f f l u e n t  f rom the  Method 5 t r a i n .  

3a P2(7) 
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Equipaent :  

Reagents:  

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

Condenc ib le  O r a a n i c  Comooundr Anrlvrir 

( S t a t e  of Minnesota  - HPCA E x h i b i t  C )  

Hethod II-8672-llN 

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

Powder f u n n e l  - 75 nm ID w i t h  a 17 nn stem 

E v a p o r a t i n g  d i s h ( e s 1  - 200 cc o r  250 cc beake r  

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

Chloroform - r e a g e n t  g r a d e  

Sodium s u l f a t e  - (ACS) g r a n u l a r  anhydrous .  

Toluene - ( i f  32 hydrogen 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 e s )  

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

PREPARATlON 

1. P l a c e  1 t g  o f  g r a n u l a r  anhydrous  r o d i u e  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  in a t i g h t l y  

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

2. P l a c e  a p l u g  o f 3 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 be o f  s u f f i c i e n t  s i z e  so t h a t  i t  is h e l d  c n u g g l y  i n  
I 

p l a c e  by i t s  own p r e s s u r e .  Add a one-inch l a y e r  of  d r y  sodium 

s u l f a t e .  

1 
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An a l l -  

S s a n p l  

imp inger  

i r p i n g e r  

have a 

SAHPLING 

l a s s  i n p i n g e r  assembly i s  used i n  t h e  back h a l f  o f  t h e  €PA Method 

ng t r a i n  when an 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 .  The 

assembly c o n s i s t s  o f  a m o d i f i e d  i n p i n g e r ,  a Greenburg S n i t h  

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

I 
I 
I 
I 
I 
I 
I 
I 

t e n p e r a t u r e  measur ing  d e v i c e  a t  t h e  o u t l e t  ups t ream o f  a f i n a l  

i n p i n g e r  o r  d e s i c c a n t  column t o  m o n i t o r  t h e  t e n p e r a t u r e  of t h e  o u t l e t  gas 

s t r e a n .  P r i o r  t o  t h e  s t a r t  o f  t h e  t e s t ,  each o f  t h e  f i r s t  two i m p i n g e r s  

s h o u l d  be cha rged  w i t h  100 g o f  C l a s s  I water .  The Hethod 5 t r a i n  s h o u l d  

be o p e r a t e d  as p r o v i d e d  f o r  i n  €PA Method 5. Ice s h o u l d  be added t o  t h e  

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

t h a n  68 OF. A f t e r  t h e  p o s t  t e s t  l e a k  check, t h e  i a p i n g e r  t r a i n  i s  renoved  

I 
I 
I 
I 

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

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

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

t h e  w e i g h t  o f  i n i t i a l  r a t e r  added t o  t h e  i m p i n g e r s  (200 9 ) .  A l a b e l  i 6  

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

s a n 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  i s  n o t  conducted  w i t h i n  48 

hours .  

0 
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I 
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ANALYSIS 

I. O r g a n i c s  

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

A. Organ ic  B lank  D e t e r m i n a t i o n  

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

t a r e d  beaker.  

Evapora te  s o l v e n t  i n  hood a t  70 OF o r  l e s s  u n t i l  no  

r e r a i n s .  

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 mg, r e c o r d  and r e p o r t  on 

Form LSC-036. 

E. Organ ic  Sample D e t e r a 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  sample 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  shows 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  

proceed ing . )  

2. Trans fe r  t h e  sample  s o l u t i o n  q u a n t i t a t i v e l y  t o  a 500 aL 

s e p a r a t o r y  f u n n e l .  Use t h e  f i r s t  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  sample 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 mL p o r t i o n s  o f  ch lo ro fo rm.  (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 m 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 m  l a y e r ,  t r a n s f e r r i n g  t h e  s o l v e n t  w i t h  a f u n n e l  

c o n t a i n i n g  a p l u g  o f  sod ium 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  of t h e  aqueous l a y e r . )  

-* 
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. .  

4 .  After  t h e  t h r e e  ch lo ro fo rn  e x t r a c t i o n s ,  use t w o  25 nL 

por t ions  of chloroform t o  r i n s e  the  sodiun s u l f a t e ,  

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

ex t r a c t s .  

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

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

5 t i n e s  each.)  Allow t h e  phases t o  separa te .  (Top l a y e r  

i s  e thyl  e t h e r . )  Draw off  t h e  botton layer  (aqueous) i n t o  

another s e p a r a t o r y  funnel  t ak ing  less than 1 nL of t h e  e t h y l  

e t h e r  l a y e r  w i t h .  Decant t h e  e thy l  e t h e r ,  pass ing  i t  

through sodiun s u l f a t e  and c o l l e c t i n g  the  e thy l  ether i n  t h e  

same t a red  d i s h  a s  t h e  ch loroforn .  

6 .  After  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  two 25 mL 

por t ions  of e t h y l  e t h e r  and r i n s e  t h e  sodiun 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  sane t a r ed  beaker a s  the 

e x t r a c t s .  

7. Evaporate t h e  s o l v e n t s  ( ch lo ra fo rn  and e t h y l  ether) i n  t h e  

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

rena ins .  (Use no heat  and have no sources  o f  i g n i t i o n  i n  

t h e  hood when doing t h i s  procedure.)  Do not cvapor s t e  so 

q u i c k l y  a s  t o  a l low evapora t ive  cooling t o  lower t h e  

temperature  o f  t h e  con ta ine r  below t h e  dew p o i n t  of water ,  

otherwise,’ water will be condensed o u t  i n  the  con ta ine r .  

8. Desiccate  t o  cons t an t  weight ( t w o  hours).  Record and 

r e p o r t  t h e  f i n a l  weight t o  t h e  nearest  0.1 ng on Fora 

LSC-036. 

beaker i n  t h e  h o o d  a t  70 OF or less u n t i l  no 

‘i 
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11. 1n.organics 

I f  inorganic  r e s idue  informat ion  is requi red ,  t h e  fOllOWing 

procedure should be conducted: 

I 
I 

A .  Inorganic  Blank Determinat ion I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1. 

2. 

3. 

4 .  

5. 

Vent the  remaining aqueous phase from t h e  organic  e x t r a c t i o n  

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

overn ight ) .  

Decant t h e  i m p i n g e r  c a t c h  i n t o  a t a r e d  evaporat ing d i s h .  

Evaporate a11 of t h e  water  i n  t h e  sample i n  an oven a t  100 

C. Take c a r e  n o t  t o  b o i l  t o  prevent bumping  and l o s s  of 0 

sample .  

Cool the  d r i ed  sample i n  t h e  d e s i c c a t o r  and d e s i c c a t e  u n t i l  

a cons tan t  weight i s  obta ined .  

Report t h e  results t o - t h e  n e a r e s t  0.1 m g  on Foro LSC-036. 

E. Inorganic  Sample Determinat ion 

Follow s t e p s  1-5 i n  Sec t ion  A above. 

-b  
I 
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NOTES 

1. 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  event  t h a t  t h e  i m 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  He thod  6 d e t e r m i n a t i o n  ( S O 2 ) ,  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  hyd rogen  p e r o x i d e  ( 2  321, do use 

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 m s  e x p l o s i v e  

hyd roperox ide . )  

2. 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 ,  l o r e  t h a n  t h r e e  e x t r a c t i o n s  may b e  

r e q u i r e d  t o  e x t r a c t  a11 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 pe r fo rmed  i f  t h e  aqueous phase i s  s t i l l  c loudy .  

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 :  

M i c h i a a n  - T o t a l  sample 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 

steam bath.  

m- Organ ics  and i n o r g a n i c s  s e p a r a t e l y ,  a5 r e q u i r e d .  

Wiscons in  - Use Rethod II-Bb72-YI. 

Rest  of s t a t e s  - O r g a n i c s  on ly .  

REFERENCES 

Proposed Standards  of Per 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  at1591 P a r t  I!, 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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M r r n o D  6C-DEXERMINAIION OF SULFUR DI- 
OXIDE EMISS~ONS F’ROM STATIONARY 
SOURCES (INSTRUMENTAL ANALYZER F’xocr- 
DURC) 

1. Applicability and Ainciple 
1.1 Applicability. This method is applica- 

ble to the determination of sulfur dioxide 
(SO.) concentrations in controlled and un- 
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Pt. 60, App. A, Meth. bC 
controlled emissions from stationary sources 
only when specified within the regulations. 

1.2 ' Principle. A gas sample is continuous- 
ly  extracted from a stack, and a portion of 
the sample is conveyed to an hstrumental 
analyzer for determination of SO, gas COP- 
cenrration using an ultraviolet (W), nondis- 
persive infrared (NDIR). or fluorescence ar?- 
alvzer. Performe,?ce specifications and test 
procedures are provided to ensure reliable 
data. 
2. Range and Sensitivity 

2.1 Analytical Range. The analytical 
range is determined by the instrumental 
design. For this method. a portion of the an- 
alytical range is selected by choosing the 
span of the monitoring system. The span of 
the monitoring system shall be selected 
such that the pollutant gas concentration 
equivalent to the emission standard Is not 
less than 30 percent of the span. If a t  any 
time during a run the measured gas concen- 
tration exceeds the span, the run shall be 
considered invalid. 

2.2 Sensitivity. The minimum detectable 
limit d.2pend.s on th? analytical range. span, 
and signal-to-noise ratio of the measure- 
ment system. For a well desigaed system. 
the minimum detectable limit should be less 
than 2 percent of the spm. 
3. Definitions 
3.1 Measurement System. The total 

equipment required for the detem.hation 
of gas concentratlon. The  measurement 
system consists of the  following major sub- 
systems: 

3.1.1 Sample Interface. m a t  portion of a 
system used for one or more of the follow- 
ing: sample acquisition, sample transport, 
sample conditioning. or protection of the 
analyzers from the effects of t he  stack ef- 
fluent. 
3.1.2 Gas Analyzer. That portion of the 

system that senses the gas to  be measured 
and generates an output proportional to Its 
concentration. 

3.1.3 Data Recorder. A strip chart record- 
er. analog computer. or digital recorder for 
recording measurement data from the ana- 
lyzer output. 

3.2 Span. The upper limit of the  gas con- 
centration measurement range displayed on 
the data recorder. 

3.3 Calibration Gas. A known concentra- 
tlon of a gas in an appropriate dihent gas. 

3.4 Analyzer calibration Error. The dif- 
ference between the gas concentratlon ex- 
hlbited by the gas analyzer and the known 
concentration of the  calibration gas when 
the calibration gas is introduced directly to 
the analyzer. 

3.5 Sampllng System Bias. The differ- 
ence between the gas concentrations exhib- 
lted by the memurement system when a 
known concentratlon gas is introduced at 
the outlet of the sampllng probe and when 

40 CFR Ch. I (7-1-87 Edition) 

the same gas is introduced directly to the 
analyzer. 

3.6 Zero Drift. The difference LI the 
measurement system output reading from 
the initial calibration response at the zero 
concentration level after a stated period of 
operation during which no unscheduled 
maintenance. repair. or adjustment took 
place. 

3.7 Calibration Drift. The difference in 
the measurement system output reading 
from the initial calibrhtion response at  a 
mid-range calibration value after a stated 
period of operation during which no un- 
scheduled maintenance, repair. or aajut- 
m m t  took place. 

3.8 Response Time. The amount of time 
required for the measurement system to dis- 
play 95 percent of a step change in gas con- 
centration on the data recorder. 

3.9 Interference Check. A method for de- 
tecting analytical interferences and exces- 
sive biases through direct comparison of gas 
concentrations provided by the measure- 
ment system and by a modified Method 6 
procedure. For this check. the modified 
Method 6 samples are acquired at the 
sample by-pass discharge vent. 

systematic method of establishing the rela- 
tionship between the analyzer response and 
the actual gas concentration introduced to 
the analyzer. 
4. Measurement System Performance Speci- 
fications 

4.1 Analyzer Calibration Error. Less than 
*2 percent of the span for the zero. mid- 
range. and high-range calibration gases. 

4.2 Sampling System Bias. Less than k 5  
percent of the span for the zero, and mid- or 
high-range calibration gases. 

4.3 Zero Drift. Lw than k 3  percent of 
the span over the period of each run. 

4.4 Calibration Drift. Less than k 3  per- 
cent of the span over the period of each 
run. 

4.5 Interference Check. Less than 5 3  
percent of the modified Method 6 result for 
each run. 
5. Apparatus and Reapen& 
5.1 Measurement System. Any measure- 

ment system for SO, that meets the spectii- 
catlons of this method. A schematic of an 
acceptable measurement system is shown in 
Figure 6C-1. The essential components of 
the measurement system are described 
below: 

5.1.1 Sample Robe. Glass. stainless steel. 
or ecluivalent. of sufflclent length to tra- 
verse the sample points. The s s r n p l t ~ ~ ~  
Drobe shall be heated to prevent condensa- 
tion. 

5.1.2 Sample Line. Heated tsufflcient to 
prevent condensatlon) stainless steel or 

3.10 Calibration Curve. A graph or other I. - - .. -. 
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Teflon tubing. to transport the sample gas 
to the moisture removal system. 

5.1.3 Sample Transport Lines. Stainless 
steel or Teflon tubing. to transport the 
sample from the moisture removal System 
to the sample pump. sample flow rate con- 
trol. and sample gas manifold. 

5.1.4 Ca1ibra:ion Valve Assembly. A 
three-way valve assembly. or equivalent. for 
blocking the sample gas flow and introduc- 
ing calibration gases to the measurement 
System at  the outlet of the sampling probe 
%hen in the calibration mode. 

5.1.5 Moisture Removal System. A refrig- 
erator-type condenser or similar device tea.. 
permeation dryer). to remove condensate 
continuously from the sample gas while 
maintaining minimal contact between the 
condensate and the sample gas. The mois- 
:ure removal system is not necessary for 
analyzers that can measure gas concentra- 
tions on a wet basis: for these analyzers. (1) 
heat the sample line and all. interface com- 
ponents up to the inlet of the analmr suffi- 
ciently to prevent condensation. and (2) de- 
termine the moisture content and correct 
the measured gas concentrations to  a dry 
basis using appropriate methods. subject to 
the approval of the Administrator. The de- 
termination of sample moisture content ts 
not necessary for pollutant analyzers that 
measure concentrations on a wet basts when 
(1) a wet basis COS analyzer operated ac- 
cording to Method 3A is used to obtain-si- 
multaneous measurements. and (2 )  the pol- 
lutant/COl measurements are used to deter- 
mine emissions in units of the standard. 

5.1.6 Particulate Filter. An in-stack or 
heated (sufficient to prevent water conden- 
sation) out-of-stack filter. The filter shall be 
borosilicate or quartz glass wool. or glass 
fiber mat. Additional filters a t  the inlet or 
outlet of the moisture removal system and 
Met  of the analyzer may be used to prevent 
accumulation of particulate material in the 
measurement system and extend the useful 
life of the components. All filters shall be 
fabricated of materials that are nonreactive 
to the gas being sampled. 

5.1.7 Sample Pump. A leak-free pump. to  
Pull the sample gas through the system at a 
flow rate sufficient to minimize the re- 
SpgnSe time of the measurement system. 
The Pump may be constructed of any  mate- 
rial that is nonreactive to the gas beingsam- 
Died. 

5.1.8 Sample Flow Rate Control. A 
m R l e  flow rate control valve and rotame- 
ter. or equivalent. to maintain a constant 
sampling rate within 10 percent. 

(NOTE: The tester may elect to install a 
back-pressure regulator to maintain the 
m p l e  gas manifold a t  a constant pressure 
in order to protect the analyzer&) from 
overDressurization. and to minimize the 
need for flow rate adjustments.) 

Pt. 60, App. A, Moth. 6C 

5.1.9 Sample Gas Manifold. A sample gas 
manifold. to dlvert a portion of the Sample 
gas stream to the analyzer. and the remain- 
der to the bypass dlscharge vent. The 
sample gas manifold should also include 
provisions for introducing calibratlon gases 
directly to the analyzer. The manifold may 
be constructed of any material that is non- 
reactive to  the gas being sampled. 

5.1.10 Gas Analyzer. A W or NDIR ab- 
sorption or fluorescence analyzer. to deter- 
mme continuously the So1 concentration in 
the sample gas stream. The analyzer shall 
meet the applicable performance specifica- 
tions of Section 4. A means of controlling 
the analyzer flow rate and a device for de- 
termining proper sample flow rate (ex. .  pre- 
cision rotameter, pressure gauge down- 
stream of all flow controls, etc.) shall be 
provided at  the analyzer. 
(NOTE: Housing the analyzerts) in a clean. 

thermally-stable. vibration-free environ- 
ment will minimize drift in the analyzer 
calibration.) 

5.1.11 Data Recorder. A strip chart re- 
corder. analog computer, or digital recorder. 
for recording measurement data. The data 
recorder resolution (i.e.. readability) shall 
be 0.5 percent of spa!. Alternatively. a digi- 
tal or analog meter having a resolution of 
0.5 percent of span may be used to obtain 
the analyzer responses and the readings 
may be recorded.manually. If this altema- 
tive is used. the readings shall be obtained 
a t  equally spaced intervals over the dura- 
tion of the sampling run. For sampling 
durations of less than 1 hour, measurements 
at 1-minute intervals or a minimum of 30 
measurements. whichever Is less restrictive, 
shall be obtained. For sampling run dura- 
tions greater than l hour, measurements at 
2-minute intervals or a minimum of 96 
measurements. whichever is less restrictive, 
shall be obtained. 

5.2 Method 6 Apparatus and Reagents. 
The  apparatus and reagents described in 
Method 6, and shown by the schematic of 
the sampling train in Figure 6C-2. to con- 
duct the interference check. 

5.3 SO, Calibration Gases. The calibra- 
tion gases for the gas analyzer shall be SOt 
in Nl or SO1 in air. Alternatively. SOdCOt. 
SCh/OI. or SOl/COz/Ol gas mixtures in N, 
may be used. For fluorescence-based andyZ- 
em. the  Ol and CO, concentrations of the 
calibration gases as introduced to :he ana- 
lyzer shall be within.1 percent (absolute) Ot 
and 1 percent (absolute) CO, of the 01 and 
C& concentrations of the effluent samples 
as introduced to the analyzer. Alternatively. 
for fluorescence-based analyzers. use call- 
bration blends of SO, in air and the nom* 
graphs provided by the vendor to determine 
the quenching correction factor ( the efflu- 
ent Or and C02 concentrations must be 
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known). Use three calibration gases as speci- 
fied below: 

5.3.1 High-Range Gas. Concentration 
equivalent to 80 to 90 percent of the span. 

5.3.2 Mid-Range Gas. Concentration 
equivalent to 50 to 60 percent of the span. 

5.3.3 Zero Gas. Concentration of less 
than 0.25 percent of the span. Purified am- 
bient air may be used for the zero gas by 
passing air through a charcoal filter, or 
through one or more impingers containing a 
solution of 3 percent H,Ot. 
6. Measurement System Performance Test 
Procedures 

Per fom the following procedures before 
measurement of emissions (Section 7). 

6.1 Calibration Gas Concentration Verifi- 
cation. There are two alternatives for estab- 
lishing the concentrations of calibration 
gases. Alternative Number 1 is preferred. 

6.1.1 Alternative Number 1-Use of cali- 
bration gases that are analyzed following 
the Environmental Protection Agency Tra- 
ceability Protocol Number 1 (see Citation 1 
in the Bibliography). Obtain a certification 
from the gas manufacturer that Protocol 
Number 1 was followed. 

6.1.2 Alternative Number 2-Use of cali- 
bration gases not prepared accordmg to Pro- 
tocol Number 1. If this alternative is chosen. 
obtain gas mixtures vdth a manufacturer's 
tolerance not to exceed 2 2  percent of the 
tag value. Within 6 months before the emis- 
sion test; -analyze each of the calibration 
gases in triplicate using Method 6. Citation 
2 in the Bibliography describes procedures 
and techniques that m a y  be used for this 
analysis. Record the results on a data sheet 
(example is shown in Figure 6C-3). Each of 
the individual SOI analytical results for 
each calibration gas shall be within 5 per- 
Cent (or 5 ppm. whichever is greater) of t he  
triplicate set average: otherwise, discard the 
entire set. and repeat the triplicate analy- 
ses. If the average of the triplicate analyses 
is within 5 percent of the calibration gas 
manufacturer's cylinder tag value. use the  
tag value; otherwise. conduct at least three 
additional'analyses until the results of SIX 
consecutive runs agree with 5 percent tor 5 
ppm, whichever is nea ter )  of their average. 
Then use this average for the cylinder 
value. 

6.2 Measurement System Preparation. 
Assemble the messurement system by fol- 
lowing the manufacturer's written instruc- 
tions for preparing and preconditioning the 
gas analyzer and, as applicable. the other 
System components. Introduce the calibra- 
tion gases in any sequence. and make all 
necessary adjustments to calibrate the ana- 
bzer and the data recorder. Adjust system 
components to achieve correct amnplhg 
rates. 

6.3 Analyzer Calibration Error. Conduct 
the analyzer callbration error check by in- 
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troducing calibration gases to the measure. 
ment system a t  any point upstream of the 
gas analyzer as follows: 

6.3.1 After the measurement system has 
been prepared for use. introduce the zero. 
mid-range, and high-range gases to the ana. 
lyzer. During this check. make no adjust 
ments to the system except those necessary 
to achieve the correct calibration gas flow 
rate at the analyzer. Record the analyzer re. 
sponses to each calibration gas on a form 
similar to Figure 6C-4. 

Nom: A calibration c&e established prior 
to the analyzer calibration error check may 
be used to conveR the arialyzer response to 
the equivalent gas concentration introduced 
to the analyzer. However, the same come. 
tion procedure shall be used for all effluent 
and calibration measurements obtained 
during the test. 

6.3.2 The  analyzer calibration error 
check shall be considered invalid if the gas 
concentration displayed by the analyzer ex- 
ceeds 2 2  percent of the span for any  of the 
calibration gases. If an invalid calibration is 
exhibited, take corrective action. and repeat 
the analyzer calibration error check until 
acceptable performance is achieved. 

6.4 Sampling System Bias Check. Per- 
form the sampling system bias check by in- 
troducing calibration gases at  the callbra- 
tion valve installed at the outlet of the sam- 
pling probe. A zero gas and either the mld- 
range or high-range gas. whichever most 
closely approximates the effluent concen- 
trations. shall be used for this check as fol- 
lows: 

6.4.1 Introduce the upscale calibration 
gas. and record the gas concentration dis- 
played by the analyzer on a form similar to 
Figure 6C-6. Then Introduce zero gas. and 
record the gas concentration displayed by 
the analmr. During the  sampling system 
blss check. operate t h e  system at  .the 
normal sampling rate, and make no adjust- 
ments to the measurement system other 
than those necesary to achieve proper call- 
bration gas flow rates at the analj-ger. Alter- 
nately introduce the zero and upscale gases 
until a stable response is achieved. The 
tester shall determine the measurement 
system response time by observing the times 
required to achieve a stable response for 
both the zero and upscale gx$es. Note the 
longer of the two ties 85 the respnse 
time. 

6.4.2 The sampling system bias check 
shall be considered invalid if the difference 
between the gas concentratlons &played by 
the measurement system for the analyzer 
callbration error check and for the sampling 
amtern blss check exceeds *5 percent of the 
man for either the zero.or upscale callbra- 
tion gas. If an lnvalld callbration is exhlbit 
ed. take corrective action. and repeat the 
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-piing system bias check until acceptable 
perf~rmance Is achieved. If adlustment to 
me analyzer Is required. first repeat the an- 
.lyeer callbration error check then repeat 
the samplhg system bias check. 
7. Emusion T a t  Procedure 

7.1 Selection of Sampling Site and Sam- 
p b g  Points. Select a measurement site and 
-piing points using the same criteria that 
=e applicable to Method 6. 

7.2 Interference Check Preparation. For 
each individual analyzer. conduct an inter- 
ference check for at least three runs during 
the initial field test on a particular source 
category. Retain the results. and report 
them with each test performed on that 
w u c e  category. 
fl an interference check is be@g Per- 

formed. assemble the modified Method 6 
train (flow control valve. two midget h- 
pingers containing 3 percent &a. and d.IT 
gas meter) as shown In Figure 6C-2. Install 
the sampling train to obtain a sample at the 
measurement system sample by-pass dki- 
charge vent. Record the initial dry gas 
meter reading. 

7.3 Sample Collection. Position the s a m -  
pling probe at  the f i r s t  measurement point. 
and begin sampling a t  the same rate as used 
during the sampling system bias check. 
Maintain constant rate sampling (Le.. k10 
percent) during the entire run. The sam- 
pling t h e  per run shall be the same as for 
.Method 6 plus twice the system-response 
t h e .  For each run. use only those measure- 
ments obtained after twice response t h e  of 
the measurement system has elapsed. to de- 
termine the average effluent concentration. 
If an interference check is being performed. 
open the flow control valve on the modified 
Method 6 train concurrent with the initi- 
ation of the sampling period, and adjust the 
flow to 1 liter per minute (210 percent). 
(NOTE: If a pump is not used in the modi- 

fied Method 6 train. caution should be exer- 
cised in adjusting the flow rate since 
overpresurization of the impingers may 
cause leakage in the impinger train, result- 
ing in positively biased results). 

7.4 Zero and Calibration Drift Tests. Im- 
mediately preceding and following each run. 
or if adjustments are necessary for the 
measurement system during the run. repeat 
the sampling system bias check procedure 
described in Section 6.4 (Make no adjust- 
ments to the measurement system until 
after the drift checks are completed.) 
Record and analyzer's responses on a form 
similar to Figure 6C-5. 

7.4.1 If either the zero or upscale calibra- 
tion value exceeds the sampling system bias 
specification. then the run is considered in- 
valid. Repeat both the analyzer calibration 
emor check procedure (Section 6.3) and the 
Sampling system bias check procedure (Sec- 
tion 6.4) before repeating the run. 

Pt. 60, App. A, Moth. 6C 
7.4.2 If both the zero and upscale callbra- 

tion values are within the sampling system 
bias specification. then use the average of 
the initial and final bias check values to cal- 
culate the m concentration for the run. If 
the zero or upscale calibration drift value 
exceeds the drift limlts. based on the differ- 
ence between the sampling system bias 
check responses Lmmediately before and 
after the run. repeat both the analyzer cali- 
bration error check procedure (Section 6.3) 
and the sampling system bias check proce- 
dure (Section 6.4) before conducting addl- 
tional runs. 

7.5 Interference Check (if performed). 
After completing the run. record the final 
dry gas meter reading, meter temperature. 
and barometric pressure. Recover and ana- 
lyze the contents of the midget impingem. 
and determine the SO. gas concentration 
using the procedures of Method 6. (It is not 
necessary to analyze EPA performance 
audit samples for Method 6.) Determine the 
average gas concentration exhibited by the 
analyzer for the run. If the gas concentra- 
tions provided by  the analyzer and the 
modified Method 6 differ by more than 7 
percent of the modified Method 6 result, 
the  run is invalidated. 
0. Emission Calculation 

The  average gas effluent concentration Is 
determined from the average gas concentra- 
tion displayed by the gas analyzer, and is 
adjusted for the zero and upscale sampling 
system bias checks, as determined in accord- 
ance with Section 7.4. The average gas con- 
centration displayed by the analyzer may be 
determined by integration of the area under 
the  curve for chart recorders, or by averag- 
ing all of the effluent measurements. Alter- 
natively. the average may be calculated 
from measurements recorded at  equally 
spaced intervals over the entire duration of 
the run. For sampling run durations of less 
than 1 hour, measurements a t  1-minute in- 
tervals or a minimum of 30 measurements. 
whichever is less restrictive. shall be used. 
For sampling run durations greater than 1 
hour. measurements a t  2-minute intervals 
or a minimum of 96 measurements. which- 
ever is less restrictive, shall be used. Calcu- 
late the effluent gas concentration uslng 
Equation 6C-1. 

Eq. 6C-1 
Where: 
c., = Effluent gas concentration. dry basis. 

RPm. 
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Pt. 60, App. A, Meth. 6C 40 CFR Ch. I (7-1-87 Edition) 

c = Average gas concentration indicated by 
gas analyzer. dry basis. ppm. 

C. = Average of initial and final system Cali- 
bration bias check responses for the zero 
gas. wm.  

C, = Average of initial and final system 
calibration bias check responses for the 
upscale calibration gas. ppm. 

C, = Actual concentration of the upscale 
calibration gas. ppm. 

9. Bibliography 

1. Traceability Protocol for Estabkhlng 
True Concentrations of Osres Used for Cali. 
brations and Audits of Continuous So- 
Emission Monitors: Protocol Number l. Us. 
Environmental Protection Agency. Quality 
Assurance Didsion. Research Mangle 
Park, NC. June 1978. 

2. Westlin. Peter R. and J. W. B r o m  
Methods for Collecting and Analyzing Gss 
Cylinder Samples. Source Evaluation Socie- 
ty Newsletter. 3C3X5-15. September 1978. 

h o r n  0 C - 3 - A n ~ ~ ~ s r e  or CnusRnrron 
Qnegl 

Analptlc method used 

Date 

604 G-15 



Environmental Protection Agency 

~ 

Pt. 60, App. A, Math. 7E 

I 

-OD ' l G D ~ r ~ m 5 1 i A n O l t  Or NITROGm 
Oxmcs E ~ S S I O N S  F'ROM STATIONARY 
sovR(3Ls ( L N S T R r n A I .  AKiALYzm PRO- 
CEDURE) 

1. Applicability and Principle 
AppllabLUtp. Thls method Is appUC8- 

ble to the determination of nltrogen oxides 
(NO.) concentrations fn emissions from sta- 
tionary sources only when specifled withln 
the regulations. 
1.2 Principle. A gas simple Is continuous- 

ly extrscted from a stack. and a portlon of 
the  sample is conveyed to an instrumental 
chemilumlnescent analyzer for determlna- 
tion of NO. concentration. Performance 
specifications and test procedures are pro- 
dded to ensure reliable data 
2. Range and Sensitivity 

Same 8s Method BC. Sections 2.1 and 2.2. 
3. DeJinitiom 
3.1 Measurement System. The total 

equlpment required for the determination 
of NO, concentration. The measurement 
system consists of the following major sub- 
systems: 
3.1.1 Sample Interface. Gas Analyzer. 

and Data Recorder. Same as Method BC. 
Sections 3.1.1. 3.1.2. and 3.1.3. 
3.1.2 NO, to NO Converter. A devlce that 

converts the nltrogen dloxfde (NO,) In the 
sample gas to nitrogen oxide (NO). 

bration Esror. Sampllng System Bias. Zero 
Drift, Callbration DrUt. and Response Time. 
Same as Method 6C. Sections 3.2 through 
3.8. 
3.3 Interference Response. The output 

response of the measurement system to a 

1.1 

3.2 SpaR Callbration 08s. Analyzer Call- 
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component Ln the sample gas. other than 
the gas component being measured. 
4. Measurement System Perfarmance Speci- 
ficati07I-3 

Same as Method 6C. Sections 4.1 through 
4.4. 
5. ApparatW and Reagents 

5.1 Measurement System. Any measure- 
ment system for NO, that meets the specifi- 
cations of this method. A schematic of an 
acceptable measurement system is shown in 
Figure 6C-1 of Method 6C. The essential 
components of the measurement system are 
described below: 

5.1.1 Sample Probe, Sample Line. Cali- 
bratlon Valve Assembly. Mofsture Removal 
System. Particulate Filter. Sample Pump. 
Sample Flow Rate Control, Sample Gas 
Manifold, and Data Recorder. Same as 
Method 6C. Sections 5.1.1 through 5.1.9. and 
5.1.11. 

5.1.2 NO, to NO Converter. That portion 
of the system that converts the nitrogen di- 
oxide (NO,) in the sample gas to nitrogen 
oxide (NO). An NO, to NO converter is not 
necessary if data are presented to demon- 
strate that the NO, portion of the exhaust 
gar is less than 5 percent of the total NO, 
concentration 

5.1.3 NO, Analyzer. An analyzer based on 
the principles of chemiluminescence. to de- 
termhe continuously the NO. concentration 
in the sample gas stream. The analyzer 
shall meet the applicable performance spec- 

. ifications of Section 4. A meam of control- 
ling the analyzer flow rate and a device for 
determining proper sample flow rate (e&. 
precision rotameter, pressure gauge down- 
stream of all flow controls, etc.) shall be 
provided a t  the analyzer. 

5.2 NO. Calibration Gases. The calibra- 
tlon gases for the NO. analyzer shall be NO 
in N,. Three calibration gases. 85 specified in 
Sections 5.3.1 through 5.3.3. of Method 6C. 
shall be used. Ambient air may be used for 
the zero w. 
6. bfetrsu-t System Perfonname Test 
Proccduns 

Perform the following procedures before 
measurement of emissions (Section 7) .  

6.1 Cubration Gas Concentration Verifi- 
cation. Follow Section 6.1 rf Method 6C. 
except lf calibration gas analysis  is required. 
use Method I .  and change all 5 percent per- 
formance values to 10 percent tor 10 ppm. 
whichever is greater). 

6.2 Interference Response. Conduct an In- 
terference response test of the analyzer 
prior to its initial use In the field. Thereaf- 
ter. recheck the measurement system if 
changes are made In the instrumentation 
that could alter the interference response 
te.g.. changes in the gas detector). Conduct 
the interference response in accordance 
with Section 5.4 of Method 20. 

6.3 Measurement System Preparation. &,. 
alyzer Callbration Error. and Sample 
System Bias Check Follow Sections 6.2 
through 6.4 of Method 6C. 

6.4 NO, to NO Conversion Eiflcfenep. 
Unless data are presented to demonstrah 
that the NO. concentratlon within the 
sample stream is not greater than 5 percent 
of the NO. concentration, conduct an NQ 
to NO conversion efficiency test In accord. 
ance with Section 5.6 of Method 20. 
7. Emission Test Procedure 

7.1 Selection of Sampling Site and Sam. 
plhg  Points. Select a measurement site and 
sampling points using the same criteria that 
are applicable to tests Derformed usinn - 
Method 7. 

7.2 Sample Collection. Position the a. 
ulinn probe at the first  measurement point .~ 
ind ieg in  sampling at the same rate as used 
during the system calibration a t  test 
Malntain constant rate sampling (Le.. f10 
percent) during the entire mu. The sam. 
pllng time per run shall be the same 8s the 
total time required to perform a run usiug 
Method I ,  plus twice the system reswIlse 
time. For each run. use only those measure. 
ments obtained after twice the response 
t h e  of the measurement system has 
elapsed, to determine the average effluent 
concentration 

7.3 Zero and Calibration Drift Test 
Follow Section 7.4 of Method 6C. 
8. Emusion Calculation 
. Follow Section 8 of Method 6C. 

9. Bib l iomphy  
Same as bibliography of Method 6C. 
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(CO) content u t n g  a Luft-tme non--. 
sive Lufrsred a n a l m r  (NDIR) or equivalent 

1.2 Appllcabillty. Thh method Is auplica. 
ble for the detecrmlnation of carbon monox- 
ide em!sions i ron  stationary sources only 
ahen  s;ledCied by the test prc-zedum for 
d e t e m g  c o m p h c e  xlth nea  y3urce 
perfommce sfacdards. The test procedure 
rill indicate whether a continuous or an In- 
tegrated sample Is to be used 
2. Range and ScruitimLy 

2.1 Range. 0 to 1.000 ppm. 
2.2 Sensittvfty. MLPtmum detectable con- 

centration Is 20 ppm for a 0 to 1,000 ppm 
span. 
3. Inter/erntcu 
.by substance havlng a strong absorption 

of infrared energy wlll Interfere to some 
extent. For example. discrtmlnation ratios 
fo r  water (EO) and carbon dioxide (CO,) 
are 3.5 percent H.0 per 7 ppm CO and 10 
percent CO. per 10 ppm CO, rcspecUvelp. 
for devices meamring In the 1.500 to 3.000 
ppm m e .  Par devfces meanu?Pg fn the  0 
to 100 ppm m g e .  Interference satios can  be 
as high as 3.5 percent H.0 per 25 ppm CO 
and 10 percent CO, per 50 ppm CO. The use 
of sillca gel and ascarlte traps dleviate 
the major Interference problens The meas 
wed gas volume must be corrected ti these 
traps are used. 
4. Re-n and ACNW 

4.1 Recision The preddon of most KDIR 
analyzers Is approximately 2 2  percent of 
s p a n  

4.2 Accumcy. The 8ocurac9 of most NDIR 
analyzers Is approximately 2 5  percent of 
span after callbration 
5. Apparatus 
5.1 Contlnuous Sample (Figure 10-1). 
5.1.1 Robe. Stalaless steel or sheathed 

PVrul equipped dth a filter to 
remove particulate matter. 

5.122 Alr-Cooled Cond- or Equivalent 
To remove any excess molshue 

5.2 Integrated Sample (ETgure 10-2). 
5.2.1 Robe. Statnles steel or sheathed 

Pyrex glsrs. equipped wlth a fllter to 
remove particulate matter- 

5.2.2 Air-Cooled Condenser or EqulvalenL 
To remove any exc- rnoimue. 

5.2.3 Valve Needle valve. or equivalent. to 
to adjust flow rate. 

5.2.4 pump. ~eab-irn d i s p h g m  type, or 
equlvalent. r0 trspsport 

1G-ATIOR 0. CAREOX 5.2.5 Fate  Meter. Rotameter. or equha- 
lent. to meanue a now range irom o to LO 
liter per nLn (0.035 cfm). 

M0no-z ~ O R S  -OM STAIXOXNIY 
=warn 
*-PL and AvvZicabUity 
L1 Prtadple An Integrated or continuous - U U k  is er t ractd from = Sampling 

and d p z e d  for carbon monofide 

1 Mention of trade m u  or specllic prod- 
ucts does not coWdtute endorsement by the 
Envkonmental Protection &en-. 

763 

G- 18 

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 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. .  

. .  

. .  

. .  

Pt. 60, App. A, Math. 10 

52.6 Flexible Eag. Tedlar. or edda+ 
with a capadty of 60 to 90 lltvs (2 to 3 it'). 
Lrrlc-M the bag ln the LaborabrY before 
using by e-- b% with a pump fd- 
lowed by I& dry g8s meter. When evBcuatlon 
ls complete there shouId be PO flow 
through the meter. 

5 1 7  =tot Tube. Type S. or eautwlen+ at- 
tached to the probe so that the s s m p W  
rate c8p be regulated proportlod to the 
stack gas velocity when vdocfty is a 
with the t h e  or a sample traverse is COP- 
ducted 

53.1 Carbon Monoxide Analyzu. Nondtc 
perzipe ipfrsrrd spectrometer. or e d v a l a L  
Thls lnsbrument should be demonstrated 
preferably by the manufscturer. to meet or 
exceed manuiacturris speclficattons and 
thosedescribedLnthlsmethOcl 
532 Drying Tube. To mntatn aupmd- 

mstelp 200 B aflifucs gel 
533 -tiion Gas. Refer to sectlon 6-L 
5.3.4 mter. As rrcomncaded by NDIR 

maauischuer. 

53dpaIyzisCFlgurrlMJ. 

nrn-swu -%I ?lI-.lCl. u-mwbd. 

?b.'U *.*ye--- 

5.35 CO. Removal Tube. To wntatn ap 

5.3.6 Ice Water Bath For sscarlte and 

53.7 Valvc Needle valve. or eaulWien+ to 

prollmstely 500 e Of bscaritc 

SnlEa gcl tuba. 

vlfusr now rate 

6 2  Sill= Gel Indlcathg tppc 6 to la 
mesh Wed at 175' C (347' F) for 2 h o w  
6.3 Ascarlte. Commvdsllo avaibblr 

7. procedu+e 
7.1 SampLiPg. 
7.1.1 Continuous Samplbx. Set UP Lkd 

equipment BS shorn  in Figure 10-1 maf=r 
sure 
probe in the stack at a sampling poht 4 
p w e  the tamp- be. Connect the us- - and begln dradng sample lnt.0 the - 
alszu. m o w  5 mlnutcs for the 
dsblllz.e, then record the apalyzer readlM 
BS requlred by the test procedure e 
tlon7.2 and 8). CO, content of t h e  W !=nJ 
be determtned by ustag the Method 3 Inw 
grated sample procedure. or by w w  Lbr 
Sscarite CO. removal tube and COUWU- 
CO, concentration from the g s ~  ~01- 
sampled and the weight gata of the 
7.1.2 Xntegrated SamplLng. E p s c ~ ~  CW 

n d b l e  bag. Set up ?&e equipment tu 
ln Figure 10-2 with the bag 
plso the probe Ln the  staclr and P",$ 
samplLpg me. Connect the  bag. 
that connectior~ are l e a  f m  e:,? 

connections are leak free. Place 

a rate proportional to the  stsdr vuau 
Co. content of the g ~ s  may be de d _Y 

by 
procedures. or by welghlnp the 4 
muoval  tube and computing COS 

the Method 3 LntegraM reo 
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don f rom the gss volume sampled and the 
=eight gain of the tube. 
7.2 CO Analpsi* Assemble the apparatus 

Ls shorn in F l w e  lS3. calibrate the in- 
6-rrment. and uerform other requLred oper- 
.uom 85 desalbed in section a. m e  BPB- 
l@er with N. prior to introduction of e h  
s p l e .  Dtrrct the sample strurm through 
a e  lnstrument for the  test wriod. record- 

the readings. Check the zero and span 
again after the test to -e that any drift 
or malfunction fs deteded  Record the  
sample data on Table l&L 
8. CaZibmLion 

Assemble the apparatus according to 
Figure 10-3. Generally an tnstrument re- 
quires a warm-up period before stabfflty Is 
obtained. Fullow the manufacturer's in- 
structions for s p d i c  procedure W o w  a 
minimum time of 1 hour for --up. 
During thfs t h e  check the sample CondI- 
do-g SPPalatUS. 1% f.flkr. condenser. 
drytng tube. and CO. removal tube. to 
ensure that each component Is in good oper- 
athg condition Zero and calibrate the in- 
strument according to the manufacturer's 
procedures usfng. respectively. nitrogen and 
the calibration mer 

TABLE 1O-l-FIuD DATA 
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10. AZLmraLiuc Proceduru 
10.1 Interference m u .  The sample mn- 

dtiontng s y s t e m  r k d b e d  Method 10.e 
se~t ions 2.1.2 and 42. map be used u an a- 1 
t e m t i v e  to the slllca gel and 8sca.3te tnx- 
11. Sibl iopmphv 
11.1 ~ c E l r o y .  The Intertech NDm- 

co Analyzer. Resented at 11th Meth- 
ods Conference on Air Pollutios Unipcr- 
sity of Californk Berkeley. CA April I. 
1970. 

11.2 Jacobs. M B.. et al. Contfnuous Dc- 
termination of Carbon Monoade and 
Hydrocarbons in Alr by a Modultd In- 
frared Analyzer. J. Atr Pollutton C o n h i  1 
Asociatlon. X2): 110-114. Augrut 1959. 

11.3 MSA LTILA Infrared Gas and Ltquld 
Analyzer Instruction Book MLne Safety 

sion. Plttsburgla PA 
11.4 Models 215A. 315A. and 4l5A hfrarcd 

m e n .  Beckman Iprtruments Inc 
Beclmran I p r r t r U c t t O n s  1-E. mer- 
ton. CA. October 1967. 

A p p l l a n c ~ ~  CO, Techplcal R d U C i l  Mvl- 

I 11.5 Continuous CO Modtoring S- 
Model A5611. Intertcch Con,  Rfnce- 
ton. NJ. 

11.6 UNOR LPirared Gas -. 
A.UDnmA 

A PERFORMANCE SPEcinanoNs mR NDlR 

I Ben& Cow.. Ronceverte. WV 

CAREON MONOXIDE &&urns 1 

Pc. .=volume &tion of CO. in wrmple. ie, 
Percent CO. from Onat analosts divided 
by 100. 765 I G- 20 
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Acerssj-The degree of agreemeDt b e  
tuen a rnessured value nad the true value: 
usually ex9:essed 8s = percent of full scale. 

Tim !o 90 pcrcc-t rwo--rc-The t b e  in- 
terval from n step cflange L? the h p u t  con- 
centration at  the tcstrur~m: Me? -& a read- 
mg of 90 percent of the u l th ie  rearded  
concentration 

Rue nmc (90  pcrccntl-The interval be 
tveen Inttial response time and time to 90 
percent response after a step increase in the  
inlet concentration 

FaU ZSmc (90  pcrcmtl-The internal be- 
tween initial response time and time to 90 
percent response after a step decrease in the 
Wet  concentnrtlon. 

Z m  Drift-The change in instrument 
output over a stated tfme period usu.al& 24 
hours, of unadlusted wnthuous operation 
uhen the input concentration k. zero; usual- 
ly exprrssed 85 percent full scale 
Span Drift-The change in fPstrument 

output over a stated t h e  period usualls 24 
hours, of uasdfusted continuous operation 
when the input concentration Is a stated 
upscale value; usually expressed as percent 
full scale. 

Precision-The degree of agreement be- 
tween repeated measurements of the Same 
concentration. expresed as the average de- 
vlation of the single renrlts from the mean  

NoueSpontaneous devlatiors from a 
mean output not caused by input concentra- 
tion &er 

Linearity-The uxdmum deviation be- 
tween an &tud instrument reading and the  
reading predicted by a stralght Une drawn 
between upper and lower calibration p o h k  

IdESfon 10A-DmRaw h n O N  OT CARBON 
MONO-X -SIONS cf b - C  
Colrrrrmous Ezassroa MoNlToRwc SYS- 
m ~ z Z 0 - R -  

1. ApplicaWitv and P r i n c i p k  
1.1 Applicability. This method ~pplies to 

the meanuement of carbon monoxide (CO) 
at ~ t r o l e u m  refineries. Thls method serves 
8s the reference method in the relative ac- 
curacy test for nondisperslve tpirared 
(NDIR) CO continuous e h i o n  monitoring 
systems (CEMS's) that are rewired to be in- 
U e d  in petroleum refineries on fluid cata- 

Mentlon of trsde names or mmmerclal 
Products in this publlcstion does not consti- 

40 CFR Ch. I (7-1-89 Edition) 

1.2 >.rZ.?k -h Fntegrsted gu s-31~ 
extncted from the stack p - 4  though 
a l k a b e  p e . - z = t e  solution tu remove 
.suLf~- and drrogen oxfdes. &.ad collected 
a T ~ L -  bsg. The CO c0ncentra:fon h &e 
m p l e  LS aessured spectrophotometricaLIp 
using the reaction of CO a i t h  psulim,,. 
benzoic acid. 

CO. Samples h a m  concentrations below 
400 ppm are analyzed at  425 nm. and -. 
ples having concentrations above 400 ppm 
are anslyzed a t  600 nm. 

1.3.2 SouiLiety. The detection W t  Is 3 
ppm based on three times the standard devi. 
atioa of the mean reagent bla& values. 
LP Intcq'e- SuliUr oxides. nlw 

oxlde. and other add  Bases interfere with 
the colorimetric reactlon They BIT removed 
by pfsfng the sampled Bas through BP a h -  
line potarsfum permangayste saubblng - 
lution Carbon dioxtde (CQ) does not later- 
fere. but. because I t  Is removed by the  scrub. 
bing solution, its concentration must k 
ne-ed lndependentlp.and an appropriate 
volume correctlon made to the sampled g u  

1.5 PreCiriOq A c c u W ,  and Stability. 
1.5.1 R e c i r i o n  The estimated lntrahbon- 

tory standard deviation of the  method k 3 
percent of the mean for gas samples ann. 
lyzed in duplicate in the concentration 
range of 39 to 412 ppm The interlaboratcn 
precision has not been established 

1.5.2 Accumcy. The method contains no 
significant biases when compared to p3 

NDIR gialyzer calibrated with Natlod 
Bureau of Standards (NBS) standards. 

1.5.3 Stability. The individual cornponeno 
of the colorimetric reagent are stable for .( 
least 1 month The colorimetric rea9a( 
must be used uithln 2 dags after prep-- 
tlon eo avoid excessive blank correafon The 
samples Ln the Tedlar 1 bag should be stable 
for a t  least 1 month lf the bags are leak- 
free. 

2. Appomtw 
2.1 sampling. The s a m p h g  tratn is rhoen 

Lp Flgure 10A-1. and component P a N  nre 
diwussed belor. 

1.3. Range and SdtivitY. 
1.3.1 Range ApproxhatelF 3 to I800 ppm 

~~ 

tute the endorsement or m e c ~ ~ ~ ~ ' ~  
for use by the Ehvlronmental RovcrrM 
Agency. 
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CALCULATION EQUATIONS 

METHOD 2 

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

* A l t e r n a t e  equat ions f o r  c a l c u l a t i n g  m o i s t u r e  c o n t e n t  from wet b u l b  and 
d r y  b u l d  d a t a .  

H- 1 



A 

An 

Bws 

CP 

Ca 

CS 

EA 

Y 

Gd 

I 

Md 

mP 

MS 

MP 

Pbar 

p9 

I 
I 
I 

SYMBOLS 

Cross sectional area of stack, SQ. FT. 

Cross sectional area of nozzle, SQ. FT. 

Water vapor in gas stream, proportion by volume 

Pitot tube coefficient, dimensionless 

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

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

Excess air, percent by volume 

Dry test meter correction factor, dimensionless 

Specific gravity (relative to air), dimensionless 

Isokinetic variation, percent by volume 

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

Mass flow of wet flue gas, LB/HR 

Particulate mass flow, LB/HR 

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

Total amount o f  particulate matter collected, g 

Atmospheric pressure, IN. HG. (uncompensated) 

Stack static gas pressure, IN. WC. 

H- 2 
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PS = Absolute pressure o f  s t a c k  gas ,  I : i .HG. 

Dstd = Standard abso lg te  p ressure ,  29.92 IN. EG. 

Aa = 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 

9s ,d = Dry vo lumet r i c  s t a c k  gas f l o w  r a t e  co r rec ted  t o  s tandard 
cond i t i ons ,  DSCFY 

RH = R e l a t i v e  humid i t y ,  % 

Td b = Dry bu lb  temperature o f  s t a c k  gas. OF 

TWI, = Wet bu lb  temperature o f  s t a c k  gas, OF 

Tm(avg) = Absolute average d r y  gas meter  temperature,  OR ' 

T s ( a v g )  = Absolute average s t a c k  temperature,  OF 

Ts td  = Standard abso lu te  tempera ture ,  528 OF (68 O F )  

e = To ta l  sampl ing t ime,  min.  

v1 c ' =  To ta 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  ge l ,  m l  

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

V,(std) = Volume o f  gas sample measured by t h e  d r y  gas meter 
co r rec ted  t o  s tandard  c o n d i t i o n s ,  DSCF 

Vw(std)  = Volume o f  water  vapor  i n  t h e  gas sample c o r r e c t e d  t o  
s tandard c o n d i t i o n s ,  SCF 

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

"Ptdb = Vapor p ressure  a t  Tdb. I N .  HG. 

H-3 



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

m = Average pressure differential  a c r o s s  the or i f i ce  
meter, IN. YC. 

A? = Ilelocity pressure of stack gas, I N .  MC. 

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

P = Actual gas density,  LS/ACF 
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CALCULATION EQUATIONS 

METHOD 3 

%EA 

Md 

MS 

8ws 

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

= 0.44(%C02) + 0.32 (%02) + 0.28 (%N2 + %CO) 

Md ( I  - Bw,) + 0.18 

H-5 ' 



CALCULATION EQUATIONS 

METHOD 5 

Pbar + W13.6 
= 17.65 V,v ( 1 

'rn(std) 'm(avg) 

= 0.0472 V I S  'w( s t d )  

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

s s n  Bws 

15.43 M - - 
"m( s t d )  

272.3 Mn Pq 

= 8.5714 x C, 

1.3228 x 10-1 M p  A - - 
O An 

H-6 
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SYMBOLS 

Cross sectional area of stack, SQ. FT. 

Cross sectional area of nozzle, SQ. FT. 

Water vapor in gas stream, proportion by volume 

Pitot tube coefficient, dimensionless 

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

Concentration of particulate matter i n  stack gas, dry 
basis, corrected to standard conditions, GR/DSCF-. 

Excess air, percent by volume 

Dry test meter correction factor, dimensionless 

Specific gravity (relative to air), dimensionless 

Isokinetic variation, percent by volume 

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

Mass flow of wet flue gas, LB/HR 

Particulate mass flow, LB/HR 

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

Total amount of particulate matter collected, g 

Atmospheric pressure, IN. HG. (uncompensated) 

Stack static gas pressure, IN. WC. 

H-7 



= Absolute pressure o f  s tack  gas ,  I:;.HG. PS 

P s t d  = S t a n d a r d  abso lu te  pressure .  29.92 IY. HG. 

Aa = Actual volumetric s t a c k  gas flow ra te ,  ACFM 

Qs .d = Dry volumetric s t a c k  gas flow ra t e  corrected t o  standard 
conditions,  DSCFY 

RH = Relative humidity, 4, 

Td b = Dry bulb temperature o f  s t ack  g a s ,  O F  

= Wet bulb temperature o f  s tack  S a s ,  O F  Twb 

Tm(a,g) = Absolute average d ry  gas  meter temperature, 03 

T S ( a v g )  = Absolute average s t a c k  temperature, O F  

T s t d  = Standzrd absolu te  temperature ,  528 O F  (68 O F )  

e = Total sangl ing t ime,  min. 

v1 c = Total volume o f  l i q u i d  co l lec ted  in impingers and 
s i l i c a  g e l ,  ml 

Vm = Volume of  gas sample a s  measured by dry gas  meter, C F  

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

V w ( S t d )  = Volume o f  water vapor i n  the gas sample corrected t o  
standard cond i t ions ,  SCF 

- 
VS = Average ac tua l  s t ack  gas veloci ty .  FT/SEC 

v p t d b  = Vapor pressure a t  Tdb. I N .  HS. 

H-8 
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“Ptw:, = Vagor  pressure  a t  Ts45. IN. HG 

EiT = Average pressure  d i f f e r e n t i a l  across t h e  o r i f i c e  

I 
I 
I 

m e t e r ,  IN. WC. 
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AP 

Y 

P 

. .  

= V e l o c i t y  pressure  o f  s t a c k  gas,  I N .  WC.  

= Dry t e s t  meter  c o r r e c t i o n  c o e f f i c i e n t .  d imensionless 

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

H-9 



CALCULATION EWATIONS 

METHOD 6 

'mPb = 17.64 2 (MIDGET IMPINGER VERSION) 
Tm 

V s t d  

- 
AH 

17.64 Vm (Pb + 13.6)~ 
Tm 

- - (LARGE IMPINGER VERSION) V s t d  

C S  
- -5 - 

7 . 0 6 ~ 1 0  MEQ 

E 

" s t d  
. 

FCcS - - s d  = - 
c02 

20.90 C F 

20.90 - 8; 8' 
2 

Cs (MG/DSCM) = 1 .60186~107  C s  

Cs (GR/DSCF) = 7000 CS 

Cs (ppm, dry )  = 6 . 0 2 1 1 9 ~ 1 0 6  C s  

C s  (ppm, wet) = 6 . 0 2 1 1 9 ~ 1 0 6  C s  (1 - -) 100 MC 

H-10 
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SYHBOLS 

- 
6'02 = Average oxygen con ten t  i n  f l u e  gas, % v/v, d r y  

= Average carbon d i o x i d e  content  i n  f l u e  gas, % v/v. 
d r Y  

= Concent ra t ion  o f  s u l f u r  d i o x i d e  i n  f l u e  gas, d r y  
bas is ,  c o r r e c t e d  t o  s tandard cond i t i ons ,  LB/DSCF 

C S  

C, (GR/DSCF) = Concent ra t ion  o f  s u l f u r  d iox ide  i n  f l u e  gas, dry 
bas is ,  c o r r e c t e d  t o  s tandard cond i t i ons ,  GR/DSCF 

C s  (MG/DSCM) = Concent ra t ion  o f  s u l f u r  d iox ide  i n  f l u e  gas, d r y  
bas is ,  c o r r e c t e d  t o  standard cond i t i ons ,  MG/OSCM 

DF = D i l u t i o n  Fac tor  

E = Emission f a c t o r ,  LB o f  S02/106BTU 

PH 

Y 

MC 

ME9 

N 

pb 

= Dry oxygen F-Factor f o r  g iven f u e l  type, DSCF/106BTU 

= Carbon d i o x i d e  F-Factor  f o r  g iven f u e l  type, 
DSC F/ 1 0 6 8 ~ ~  

= Average pressure drop across c a l i b r a t e d ,  o r i f i c e ,  IN. 
W.C. 

= Dry t e s t  meter c o r r e c t i o n  f a c t o r ,  d imensionless 

= Mo is tu re  con ten t  o f  f l u e  gas, % v /v  

= To ta l  m i l l i e q u i v a l e n t s  o f  SO2 i n  gas sample 

= Norma l i t y  o f  bar ium pe rch lo ra te  t i t r a n t  

= Barometr ic  pressure a t  t h e  d r y  gas meter, I N .  HG. 

H-11 



Tm 

Va 

Vm 

Vstd 

Vsoln 

"t 

Vtb 

= Concentration of sulfur dioxide in flue gas, dry 
basis, (v/v), ppm 

= Concentration of sulfur dioxide in flue gas, wet 
basis, (v/v), ppm 

Absolute average dry gas meter temperature, OR 

Volume of sample aliquot titrated, cc 

Dry gas volume as measured by the dry gas meter, DCF 

Dry gas volume as measured by the dry gas meter, 
corrected to standard conditions (at 68 OF and 1 
atmosphere), DSCF 

Total volume of the solution in which the sulfur dioxide 
sample is contained, cc 

Volume of barium perchlorate titrant used for the sample, 
cc (average of replicate titrations) 

Volume of barium perchlorate titrant used for the blank, 
cc 

H-12 
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CALCULAT I ON EQUAT I O W  

METHOD 7 

= 17.64 ( V f  - 25)  'm(std) 

cS 

E 

M 

' d s t d )  
= 6 .243  X IO-' 

2090 CsF 

20.9 - E' 
- - 

0 2  

Cs (GR/DSCF) = 7000 Cs 

Cs (MG/DSCM) = 1.60186 X I O '  Cs 

.. 

Cs (ppm-dry) ' =  8.37552 X IO6  Cs 

Cs (ppm-3% O,)= 8.37552 X I O 6  Cs { +[,,"8.: J} 
MI: 

IO0 ( I  --) Cs (ppm-wet) = 8.37552 X ID6 Cs 

H- 13 
CE6- 1 
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SYMBOLS 

= Average oxygen conten t  i n  f l u e  gas, % v /v  

= Concentrat ion o f  n i t r o g e n  oxides i n  f l u e  gas, dry  basis, 
co r rec ted  t o  s tandard condi t ions,  LB/DSCF cS 

Cs (GR/DSCF) = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, d r y  basis, 
co r rec ted  t o  s tandard condi t ions,  GR/DSCF 

C, (MG/DSCM) = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry basis, 
co r rec ted  t o  s tandard cond i t ions ,  MG/DSCM 

E = Emission fac to r ,  LB/1Q6ETU 

F = F-Factor for  g iven f u e l  type, DSCF/IO'BTU 

M = Mass o f  n i t rogen  ox ides as n i t rogen  d i o x i d e  i n  gas 

P sample, 

MC = Mois tu re  content  o f  f l u e  gas, % 

= F ina l  abso lu te  pressure I n  f lask ,  IN. HG pf 

= I n i t i a l  absolute pressure I n  f l ask ,  IN. HG 'i 

I 
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I CE6-2 

.Cs (ppmdry)  = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry basis, 
(v /v ) .  ppm 

Cs (ppm3% 02) = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry basis, 
co r rec ted  t o  3% 0, , ( v / v )  ppm 

Cs (ppmwet) = Concentrat ion of n i t r o g e n  oxides i n  f l u e  gas, wet basis, 
(v /v) ,  ppm 

H- 14 



0 
= F i n a l  abso lu te  tempera ture  I n  f l a s k ,  R 

= I n i t i a l  abso lu te  tempera ture  i n  f l a s k ,  OR 

= Volume of f l a s k  and va lve ,  cc 

= Sample volume a t  s tandard  condi t ions ,  dry b a s i s ,  cc 



CALCULATION EQUATIONS 

CO-PPM-WET = CO-PPIWORY (1 - MC/100) 

GRIDSCF = 5.0885 x 10-4 (CO-PPM-DRY) 

mg/dscm = 1.165 (CO-PPM-DRY) 

. 
m = 8.5714 x lO:3 (GR/DSCF)(QS,d) 

2.9857 x Fd (GR/DSCF) 
E = 

20'9 '- '2.d 

Where 
C°C02-free,dry,avg = average of two determinations o f  carbon 

monoxide on a dry, C@-free integrated 
flue gas sample reported in ppn by 
volume 

c02, d 

02.d 

= carbon dioxide concentration of flue 
gas on a dry percent by v o l w  basis 

= oxygen concentration of flue gas on a 
dry percent by volume basis 
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MC 

CO-PPM-DRY 

CO-PPM-WET ' 

GR/DSCF 

mgldsan 

. 
m 

as .d 

E 

Fd 

= moisture content o f  f lue  gas on a percent 
by volume basis 

= carbon monoxide concentration i n  ppm by 
volume on a dry basis 

= carbon monoxide concentration i n  ppm by 
volume on a wet or actual basis 

= concentration o f  carbon monoxide i n  
f lue gas on a grains per dry standard 
cubic foo t  basis (68 OF. 29.92 1N.HG.) 

= concentration o f  carbon monoxide i n  
f l u e  gas on a mi l l igrams per dry 
standard cubic meter basis (60 OF, 
29.92 1N.HG.) 

= emission or mass r a t e  o f  carbon 
monoxide on a LBIHR basis 

- volumetric f l o w  r a t e  o f  f l u e  gas i n  d ry  
standard cubic fee t  per minute 

= emission fac to r  o f  carbon monoxide f n  
pounds o f  carbon monoxide emitted per 
m i l l i o n  BTU heat input  (LB/MBTU) 

= F-Factor o f  respective fue l  i n  dry 
standard cubic fee t  o f  exhaust gas a t  
0% oxygen per m i l l i o n  BTU o f  heat Input  
(DSCF/WTU) 

H-17 
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EPA Method 5 G a s  M e t e r i n q  System 
Q u a l i t y  C o n t r o l  Check Data Sheet 

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  ra te  e q u a l  
t o  +.He for  1 0  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 :  

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

Y," - - 1.786 

7 
L 2 

. 

- Y,, - 

If is n o t  w i t h  n t h e  r a n g e  of 0.97 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  be  i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . "  

CFH T i t l e  40, Part 60, fippendix A ,  Method 5, S e c t i o n  4.4.1 
, 5-432R 

1-1 



1 : i t e r p o l l  L a b o r a t o r i e s .  In;. 
(512) 786-6i:)bi:I 

T i  m e  
(min )  

EPP Method 5 Gas M e t e r i n g  Svstem 
Q u a l i t y  C o n t r o l  Check Da ta  S h e e t  

Meter Temp. (OF) 

( C F )  I n l e t  n u t  1 et 
V o l u m e  

O p e r a t o r  15. %srJ&Jd Module No. 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  module  a t  a f l o w  rate e q u a l  
t o  "He for  1 0  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  24.81 i n .  ~ g .  - - .%%'I '.H@ '*qo i n .  W.C. 

C a l c u l a t e  Y,, a5 follows: 

1.786 [I", ;t46Q)] 0. 5 
y,, = 

7 v- 

I f  Y,, is n o t  w i t h i n  t h e  r a n g e  of 0.97 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  b e f o r e  b e g i n n i n g . "  

CFR T i t l e  40 ,  Far t  60, Appendix P I ,  Method 5 ,  S e c t i o n  4.4.1 
5-43211 

1-2 
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T i  m e  Volume 
(min) (CF)  

EFA Method 5 Gas Meterinq System 
Q u a l i t y  Contro l  Check Data Sheet 

Meter Temp. (OF) 

I n l e t  Out 1 e t  

Operat or Module No. 3 

Inst ruct ions:  Operate t h e  c o n t r o l  module a t  a f l ow  r a t e  equal 
t o  ."+IS f o r  1 0  minutrs  before at taching the  um- 
b i l i c a l .  Record the fo l low ing  data: 

Calculate Y,, a5 fo l lows: 

- 1.786 [(t- ;b460)] 0.5 
Y," - 

7 v- 

I :o s not w i t h  n t h e  range o f  0.97 t o  1.03, " the  vol 
metering system should be inves t iga ted  before beginning. 

me 

CFR T i t l e  40, Par t  60, fippendix PI, Method 5, Section 4.4.1 
5-432R 

1-3 Page 11 



i n t e r p a l l  ~ a t o r a t u r l a z .  l n c .  
(012) ?96-hi%0 

EPA Method  5  as M e t e r i n g  S y s t e m  
Q u a l i t y  C o n t r o l  C h e c k  D a t a  S h e e t  

r 

Meter Temp. (-F) 
Time  V a  1 Lime 
( m i n )  ( C F )  I n l e t  O u t l e t  

J o b  A. P. / us c- L Date 4-4-97 

Opera tor  & C. /ON Module  No. y 

C a l c u l a t e  Y,, a5 f o l l o w s :  

If Y,, i 5  n o t  w i t h i n  t h e  r a n g e  of 0.97 t o  1.03, “ t h e  v o l u m e  
m e t e r i n g  s y s t e m  s h o u l d  b e  i n v e s t i g a t e d  before b e g i n n i n g . “  

CFR T i t l e  40,  P a r t  60, f ippend ix  A ,  M e t h o d  5, S e c t i o n  4.4.1 

5-432R 
Page 11 1-4 
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1:iterpall Laburatoriaz. In;: 
( 5 12) 735-6i:)50 

EPFI Method 5 Gas Metering SVStem 
Quality Control Check Data Sheet 

I 
I 
I 
I 
I 
I 
I 
I 

Instructions: Operate the control module at a flow rate equal 
to .VI@ for 1 0  minutes before attaching the um- 
bilical. Record t he  following data: 

Bar press in. Hg. - - .W9/ /,% in. W.C. 

I 
I 

If Y,, is not within the range of 0.97 to 1-03, "the volume 
metering system should be investigated before beginning." 

CFH Title 40, Part 60, Appendix p 1 ,  Method 5, Section 4.4.1 

I 
I 

5-432R 
'1 -5  



1:iterpall Laboratori Z G .  i n .= .  
< b 1 2 )  755-6050 

EPCI Method 5 Gas Metering System 
Ouality Control Check Data Sheet 

Job L./? URIAIIIP, Date 

Operator n. ~ ~ T A J A J A  Module No. 3 

Instructions: Operate the control module at a flow rate equal 
to ."'He for 10 minutes before attaching the um- 
bilical. Record the fallowing data: 

Meter Temp. (OF) 
Ti me Volume 
[min) ( C F )  

Calculate Y,, a5 follows: 

7 7 0.5 

I Y,, = 1.786 

7 " m  
L J 

Y," = / d b P 3  

If Y,, is not within t h e  range of 0.97 to 1.03, "the volume 
metering system should be investigated before beginning. 'I 

CFH Title 40, Part 60, Appendix p 1 ,  Method 5, Section 4.4.1 

5-432R 
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Interpol1 Laboratorirz. l n e .  
(612) 756-6060 

EPR Method 5 Gas Meterinq System 
Quality Control Check Data Sheet 

Job LP/O* m/n Date 4 3 - 7 2  
/ 

Module NO. Operator P& 0SSp;K- 

Instructions: Operate the control, module at a flow rate equal 
to .^.H@ for 10 minutes before attaching the um- 
bi 1 ical . Record the following data: 

.I L 

Calculate Y,, as follows: 

- 1.786 [(t- ;b46Q>] 0.5 
Y," - 

7 "- 

Y,, = .. 725 

If Y,, is not within the range of 0.97 to 1.03, "the volume 
metering system should be investigated before beginning." 

CFR Title 40, Part 60, fippendix A ,  Method 5 ,  Section 4.4.1 
5-432R 
Page 11 1-7 



Interpol1 Laboratoris:. InC. 
(612) 786-5050 

Meter Temp. (OF) 
Ti me Volume 
(min) (CF)  Inlet Out 1 et 

c 

EPFI Method 5 Gas Metering System 
Quality Control Check Data Sheet 

Instructions: Operate the control module at a flow rate equal 
to AH@ for 10 minutes before attaching the um- 
bilical. Record the following data: 

Calculate Y,, as follows: 

If Y,, is not within the range'of 0.97 to 1:03, "the volume 
metering system should be investigated before beginning." 

CFR Title 40, Part 60, Appendix A ,  Method 5, Section 4.4.1 
5-43211 
Page I1 1-8 
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Interpoll LaboratorirE. lne. 
( 6 1 2 )  7S5-60515 

EPA Method 5 Gas Meterins System 
Quality Control Check Data Sheet 

Job 1 . 3 .  / y  FaniA; A 4  Date 4 - 7 - V Z  

Operator A. &eh/dr Module No. y 

Instructions: Operate the control module at a flow rate equal 
to "HCa for 10 minutes before attaching the um- 
bilical. Record the following data: 

Calculate Y,, as follows: 

L J 

- Y," - 

If Y,, is not within the range of 0.97 to 1.03, "the volume 
metering system should be investigated before beginning. 'I 

CFR Title 40, Part 60, Appendix A ,  Method 5, Section 4.4.1 

5-432R 
Page I1 
.,. . . . .  . 



i : i t e r p o l l  Laboratorier. lne 
< b 12) 785-61:15i1J 

Ti me 
(min) 

€ F A  Method 5 Gas Metering Svstem 
Quality Control Check D a t a  Sheet 

Meter Temp. (OF) 

(CF) Inlet Outlet 
Volume 

Instructions: Operate the .control module at a flow rate equal 
to .*He for 10 minutes before attaching the um- 
bilical. Record the following data: 

B a r  press 99-97 in. Hg. = Looto .*H@ /. 7s in. W.C. 

Calculate Y,, a5 fOlloW5: 

If Y,, is not within the range of 0.97 to 1.03, "the volume 
metering system should be investigated before beginning." 

CFH Title 40, Far-t 60, Gppendix A ,  Method 5, Section 4.4.1 

5-432R 
1-10' Page 11 
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Interpol1 Laboratorles. Inc. 

(612) 786-6020 

I' 

Nozzle Calibration 

Data Sheet 

Date o f  Calibrationr 04-08-92 

Technic1 an: M. Kaehler 

Nozzle : Glass 

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

point I s  measured t o  the nearest 0.001 Inch. The observed readings and 

average are shown below. 

Posltion Diameter 

I I nchcs 1 

1 .189 

2 .188 

3 .188 

Average : .188 

I- 16 
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Interpol l  Laboratories, Inc. 

(612) 786-6020 

Nozzle Calibration 

Data Sheet 

Date of  Calibration: 04-04-92 

Technician: M. Kaehler 

Nozzle : Glass 

The nozzle Is rotated i n  60 degree increments and the dlameter a t  each 

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

average are shown below. 

Position Diameter 

.. . (incherl 

1 .238 

2 .239 

3 .240 

Average: .239 

1-17 



Interpol1 Laboratories, Inc. 

(612) 786-6020 

Nozzle Calibration 

Data Sheet 

Date o? Callbration: 04-07-92 

Technic1 an: W .  Kaehler 

Nozzle N u W r  3-5 

The nozzle i s  mtated 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. 

Position Diamter  

t 1 nches 1 

1 .308 

2 .307 

3 .M4 

Ave rage : .306 
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Interpol1 Laboratorles. Inc. 
(612) 786-6020 

Nozzle Callbratlon 

Data Sheet 

Date o f  Callbratlon: 04-06-92 

Technlcl an: W. Kaehler 

Nozzle Nurnber 8-3 

The nozzle I s  rotated I n  60 degree Increments and the diameter a t  each 

point I s  masund to the nearest 0.001 Inch. The observed nadlngs and 

average a n  shown below. 

Posltlon Dlametcr 

(Inches) 

.183 

.183 

Average: .183 

1-19 



Interpoll Laboratories, Inc. 

(612) 786-6020 

Nozzle Callbratlon 

Data Sheet 

Date of Calibration: 04-04-92 

Technician: D. Brennan 

Nozzle NunJnr 8-4 

The nozzle I s  rotated i n  60 degree Incremnts and tk diameter at each 

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

average are shown below. 

Position Diameter 

I nches 1 

1 .241 

2 .241 

3 .241 

Average: .241 

1-20 
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Interpol1 Laboratories. Inc. 
(612) 786-6020 

Ibzzlc CallbratIan 

Data Sheet 

Date of  Calibration: 04-07-92 

Technician: D. Brennan 

Nozzle Number 8-5 

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

point i s  measured to the nearest 0.001 Inch. The observed readings and 

average are shown below. 

D i  meter  

( 1 nches I 
Position 

1 .302 

2 .300 

3 ,298 

Ave rage : .300 

1-21 



Interpol1 Laboratories, Inc. 

(612) 786-6020 

Nozzle CallbratIan 

Data Sheet 

Date of Calibration: 04-08-92 

Technic1 ani D. Brennan 

Nozzle i PM1-1 

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

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

average are shown below. 

Posit ion Diameter 

finches) 

1 .133 

2 .133 

3 .133 

Ave rage I .133 

1-22 
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WCrlMl  

0 
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500 
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700 
8 a  
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lOc0 
1100 
1200 
13W 
1400 
1500 
1600 
1700 
18W 
1900 
2000 
2100 

I I 

6 untt In  tolara(lg 
0 Unlt w a s  not I n  tolerance: racal lbratd - Sea new calibration sheet. 

1-23 
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Interpoll Laboratories, Inc. 

Jmpe return M e a s u m n t  Devi- 
@libration Sheel 

Dasl T d  
T a p  (F) 
Nominal 

0 
100 
200 
300 
400 
so0 
600 
100 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1000 
to00 
2100 

Tmmraturr of 
Standard or 

siINJ1ated 1- e, 
Davl 

A t  (9) 

unlt In tolemnco 
Unit was not In tolerance: rscallbrated - &a mu callbration abet. 0 

5-433 
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(612)786-6020 

I 
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S-Trpc.Pltbt Tubc Inr#ctl~a Sbctt 

:?itok Ib. a + 5  

P i t o t  t u k  dlmenrions: .. 
1. External tublng diameter (0,) z/d 11. 
2. Base to fide A openfag plane (PA) 
3. Base to Sldc B opening plane (Pel 

Alignment: 

.. .. 

- -  - - - 
rd - - 8 .  Z s.125' # b/ 

9. Y <,0625. / - 
f - 

DIstrnce *a pitotto probe Components: 

10. P i t o t  to 0.500 IN. nozzle D 764 fa. 

11. P I t o t  t o  probe sheath 3 . d  IN. 
12, P i t o t  to thcmxouple (parallel to probe) 3.66 11. 

13. P i t o t  to thermocouple (&rpendlc~lar to mbe) 7 4 2  IN. . .  ... 
Meets al l  €PA deslgn criteria thus Cp = 0.84 

Does not meet EPA design criteria - thus calibrate In wlnd tunnel &7 
c, = 

Data' of Inspactlon: Inspected by: 

CFR Title 40 Part 60 Appendix A Method 2 

,I-25 ' - ,..r-,.\ 



(612)786-6020 

S-Type Pitot Tube Insveetlon Sbeet 

P i t a b e i b .  %t$ 

P i t o t  tube dlmensions: 

1. External tubing dtrwter Cot) 8 3 /L  xu. 
2. 
3. 

6rse to Side A opening plant (PA) 
Base to  Side B openlng plane (PB) 

. gR43 n. . +4 T. f l .  

A1 I merit : 

4. al<lOO D 
5. a 2 < 1 8  n 

6. Bl e.50 c 
7. B2 50 / 

Distance f r o m  P l t o t  to Probe Components: 

10. P i to t  to 0.500 IN. nozzle .7/b In. 

11. Pitot to probe sheath 3 . 4 0  I#. 

12. P i t o t  to themcouple (parallel t o  probe) 3.PP IN. 

13. Pitot to theroocouple (perpendiwlrr to prok) . 7 d 1 l .  

& 
tl 

Meets al l  €PA design crlterla thus % = 0.84 

Does not m e t  EPA deslsn crlterla - thus callbrata In wind tunnel 
C) = 

Data of Inspection: Inspected by: 

CFR t i t l e  40 Part 60 Appcndlx A Method 2 

1-26 . .  . .  
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(612)766-6020 

3 - T m  P l t o t  l u b e  Ins#ctlon Sheet 

titobe no. 6-29 

P i t o t  tube dimensions: 

1. External tublng diameter (Dt) ,3/4 In. 
2. Base to 31de A openlag plane (PA) +Us m. . qd2c IN. 3. Base to t lde  B opening plane (PB) 

6. B1 <‘50 I 

7. B2 So I 

8. Z <.125’ , O t  
9. Y e.0625’ . 8 

DIstance f r o m  Pltot to Probe Components: 

10. P l t o t  to 0.500 IN. nozzle . 7 b  & IN. 

11. P l a t  to probe sheath 3. BO 1R. 

12. PItot to thermocouple (parallel to prok) 3.8P IN. 

13. PItot to thermocouple (perpcndlcular to ptok) , 7 1 3  IN. 

. & 
&7 

Meets a l l  EPA deslgn cr l te r la  thus 9 = 0.84 

Does not m e t  EPA design c r l t e r l a  - thus callbrato In ulnd tunnel 
C) = 

Date of Inspection: Inspected by: 

d-  2 9 - p e  

CFR f l t l o  40 Part 60 Apwndlx A Method 2 



(612)786-6020 

S-fm PItot Tube Ins~ectlon s k c t  

? l t o k  lo. % - Z P  
P i t o t  tube dimensions: 

1. External tublng diameter (0,) , d 
2. 
3. 

Base to 31de A openiog plane (PA) 
Base to t l d e  B opcnlng plane (PB) 

. 94% m. 

. 4/&6 IN. 

A1 I w e n t  : 

4. al<lOO b 
5. a*<100 1 

6. B1 <'So t 
7. B 2 <  So 3 

Dlstance from P l t o t  t o  Probe Components: 

10. Pitot to 0.500 IN. nozzle 7 1 d  IR. 

12. P l t o t  to thermocouple (parallel to probe) 3: 48 Ill. 

11. P i t o t  to probe sheath 3. dd3 I#. 

13. P l t o t  to themcouple (perpendicular to probe) 71 LUI. 

Ueets al l  EPA deslgn crlterla thus 5 = 0.84 

Does not w e t  EPA deslgn cr i ter ia  - thus calibrate In wind tunnel &7 
c p =  

Data of Inspectlon: Inspected by: 

CFR Title 40 ParL 60 Appendix A Method 2 
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INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Cal ibrat ion Sheet 

Mercury Column Barometer No. i c e  
Aneroid Barometer No. 9022.2 oO/ ( Dvkc i ) 

Temperature 
Actual Mercury Ambient Correction Adjsted Mercury I n i t i a l  Aneriod Difference 
Barometer Read Temp. Factor Barometer Read Barometer Read (Pba-Ph) 

24. \(3 d q  fl -14 2q. 76 \ as.* - ,004 
c 

- 

Has t h i s  barometer shown any consistent problems w i t h  ca l ibrat ion? Yes@ 
yes, explain. 

I f 

Has problem been al levlated? Ye5iW. How? 

*Note 

Aneroid barometers w i l l  be cal ibrated pe r iod i ca l l y  against a mercury column 
barometer. The aneroid barometer t o  be ca l ibrated should be placed i n  c lose 
prox imi ty  t o  the mercury barometer and l e f t  t o  equ i l ib ra te  f o r  20-30 minutes 
before ca l ib ra t ing .  Aneriod barometer w i l l  be ca l ibrated t o  the adjusted 
mercury barometer readings. 5-312 

1-29 
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INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - PA 
Aneroid Barometer Calibration Sheet 

Temperature 
Actual Mercury Ambient Correction Adjsted Mercury Initial Aneriod Difference 
Barometer Read Temp. Factor Barometer Read Barometer Read (Pba-Ph) 

2 5 . 2 6 0  76 t 126 29. / 3 Y  A4./SO o/x 

Date .3-20-  9 2 
Technician & r&  

Mercury Column Barometer No. & 
Aneroid Barometer No. 56 081.C 

d.d/ h /PP 

I 

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

I f  

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid barometers will be calibrated perlodically again& a wrcury colunn 
barometer. The anerold barmeter to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate for  20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 5-312 
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