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W/W 

g / d s m  
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1 INTRODUCTION 

During the Per iod January 7 - 9,  1992 I n t e r p o l 1  Laborator ies 

personnel conducted engineering removal e f f i c i e n c y  t e s t s  on two p e l l e t i z e r  

wet ESPs a t  the Cyprus Northshore Mining f a c i l i t y  i n  S i l v e r  Bay. 

Minnesota. On-site t e s t i n g  was performed by D. Van Hoever. D. Brennan. 8. 

Aschenbach and J. Bergstrom. 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  operat ion was provided by Dennis Wagner. 

Evaluations were performed simultaneously a t  the I n l e t  and Ou t le t  o f  

each ESP i n  accordance w i th  EPA Methods 2. 4. 6 and 7 .  CFR T i t l e  40. Par t  

60. Appendix A ( rev ised J u l y  1. 1991). The sulfur d iox ide,  hydrogen 

c h l o r i d e  and hydrogen f l u o r i d e  determinat ions were conducted us ing  a 

mod i f ied  vers ion o f  EPA Method 6 w i t h  1 N NaOH f o r  sample c o l l e c t i o n  a t  

0.75 cfm wi th  ana lys is  fo r  su l fa te ,  ch lo r i de  and f l u o r i d e  a f t e r  

perox ida t ion  by i o n  chromatography as pe r  EPA Method 300.0. 

The oxides o f  n i t rogen  samples were a l s o  c o l l e c t e d  simultaneously a t  

the ESP I n l e t  and Ou t le t  us ing  an a l l - g l a s s  Method 7 sampling t r a i n .  A 

heated s ta in less  s tee l  probe was used t o  ex t rac t  the samples from the 

exhaust stream. A p lug  o f  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  mater ia l .  

The NO, samples were c o l l e c t e d  i n  volume-calibrated 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 so lu t i on  was added t o  each 

f l a s k  on-site; the f l a s k  was closed; i n s e r t e d  i n t o  the  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; the f lask  removed from the  

sampling t r a i n ;  shook f o r  two minutes and then secured fo r  t r anspor t  t o  

the laboratory .  

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

i n  a designated area and maintained a t  72 OF for  24 hours t o  a l l ow  
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completion o f  the conversion of  NO t o  NO2 and absorpt ion i n  the  a c i d i f i e d  

peroxide reagent. The f lasks  are then shook t o  complete absorption; 

attached t o  a mercury manometer and the s t a t i c  pressure and temperature 

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

PhY. 

An i n teg ra ted  f l u e  gas sample was ex t rac ted  simultaneously w i t h  each 

su l fu r  d iox ide  and oxides of n i t r o g e n  sample us ing  a s p e c i a l l y  designed 

gas sampling system, In teg ra ted  f l u e  gas samples were c o l l e c t e d  i n  44- 

l i t e 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  

sampling was complete, t he  bags were sealed and re tu rned t o  the  l abo ra to ry  

f o r  Orsat analys is .  P r i o r  t o  sampling, the Tedlar bags are leak  checked 

a t  15 IN.HG. vacuum with an i n - l i n e  rotameter. Bags w i t h  any de tec tab le  

inleakage are discarded. 

Test ing on the Hood Exhaust ESP I n l e t  was conducted from a se t  o f  

f ou r  t e s t  p o r t s  s i t u a t e d  h o r i z o n t a l l y  on a v e r t i c a l  sec t i on  o f  rec tangu lar  

duct ing.  Test ing on the Hood Exhaust Stack was conducted f r o m  two t e s t  

po r t s  o r i en ted  a t  90 degrees. A 24-point t raverse was used t o  conduct t he  

vo lumetr ic  f low r a t e  determinat ions a t  each t e s t  s i t e .  A 3-point  t rave rse  

was used a t  each t e s t  s i t e  t o  perform the ac id  gas determinations. Each 

t raverse p o i n t  was sampled f o r  20 minutes for a t o t a l  of 60 minutes p e r  

run. 

Tes t ing  on the  Waste Gas ESP I n l e t  was conducted f r o m  a se t  o f  f i v e  

t e s t  por ts  s i t u a t e d  h o r i z o n t a l l y  on a v e r t i c a l  sec t i on  o f  rec tangu lar  

ducting. Test ing on the Waste Gas Stack was conducted f romtwo  t e s t  p o r t s  

o r ien ted  a t  90 degrees. A 25-point t raverse  was used a t  t he  I n l e t  t e s t  

s i t e  and a 24-point t raverse  was used a t  the O u t l e t  t o  conduct t he  

volumetric f low r a t e  determinations. A 3-point t raverse  was used a t  each 

t e s t  s i t e  t o  perform the a c i d  gas determinations. Each t rave rse  p o i n t  was 

sampled f o r  20 minutes f o r  a t o t a l  o f  60 minutes pe r  run. 
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The important results o f  the test  are sumnarized i n  Section 2. 

Detailed results are presented i n  Section 3 .  F ie ld  data and a l l  other 

supporting information are presented i n  the appendices. 

! 
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2 SUMMARY AND DISCUSSION 

The r e s u l t s  o f  the engineer ing removal e f f i c i e n c y  t e s t s  are 

summarized i n  Tables 1 - 4 of t h i s  sect ion.  

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

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

review of the  e n t i r e  data and resu l t s .  i t  i s  o u r  op in ion  t h a t  t he  r e s u l t s  

repor ted  here in  are accurate and c l o s e l y  r e f l e c t  t he  ac tua l  values which 

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

A 
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Table 1. SLimmary o f  the January 7 - 9. 1992 Sulfur Dioxide Determina- 

t ions a t  the Cyprus Northshore Mining F a c i l i t y  i n  S i lver  Bay. 

Minnesota. 

Concentration (DPm.d) Mass Rate (LB/HRL Removal 

Run I n l e t  Stack I n l e t  Stack Ef f ic iencv( t1  

(Hood Exhaust - January 7) 

17 1 9.9 0.77 92.2 
5 1 3 .O 0.60 80.0 
3 1 1.9 0.60 68.4 

1 

2 
3 

Avg . 8 1 4.9 0.66 80.2 

(Hood Exhaust - January 9) 

6 1 3.8 0.62 83.7 

5 2 3.0 1.37 54.3 

1 

2 

6 2 3.7 1.38 62.7 3 

Avg . 6 2 3.5 1.12 66.9 

(No. 12 Waste Gas) 

,?, 
3 1 1.8 0.59 67.2 
2 .1 1.3 0.59 54.6 

1 

2 

3 

Avg . 
' 2  1 1.1 0.59 46.4 ' . . ' 

2 1 1.4 0.59 56.1 , 

i 
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Table 2.  Summary of the January 7 - 9. 1992 Hydrogen Chloride Determi- 

nations a t  the Cyprus Northshore Mining F a c i l i t y  i n  Si lver  

Bay. Minnesota. 

Concentration (DDm.d) Mass Rate (LB/HR) Removal 

Run I n l e t  Stack I n l e t  Stack Eff ic iencv(%r 

(Hood Exhaust - January 7)  

1 

2 

67 4.4 23 1.5 93.4 

16 3.7 5.4 0.9 83.3 

3 10 3.6 3.5 0.9 74.3 

Avg . 31 3.9 11 1.1 83.7 

(Hod Exhaust - January 9 )  

1 

2 
6.7 0.3 2.4 0.1 95.8 

6.9 0.4 2.5 0.1 96.0 

3 6.6 0.5 2.4 0.1 95.0 

Avg . 6.7 0 . 4  2.4 0. I 95.9 

(No. 12 Waste Gas) 

1 21 0.6 7.1 0.2 97.2 

2 21  0 . 6  6.9 0.2 97.1 

3 21  0.6 6.9 0.2 97.1 

Avg . 21  0.6 7 .O 0.2 97.1 
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Table 3. Summary o f  the January 7 - 9. 1992 Hydmgen F luor ide  Oetermi- 

nat ions a t  the Cyprus Northshore Mining F a c i l i t y  i n  S i l v e r  

Bay. Minnesota. 

Concentration (RDm.dl Mass Rate (LB/HRZ Removal 

Run I n l e t  Stack I n 1  e t  Stack E f f i c i e n c y  [ % 

(Hood Exhaust - January 7 )  

1 12 0.72 2.2 0.14 93.6 
2 16 1.4 3.1 0.27 91.3 
3 18 1.9 3.4 0.35 89.7 

Avg . 15 1.3 2.9 0.25 91.5 

(Hood Exhaust - January 9 )  

1 9.4 1.1 1.8 0.22 87.8 
2 14 1.9 - 2.7 0.36 86.7 
3 15 2.1 2.9 0.40 86.2 
Avg . 13 1.7 2.5 0.33 86.9 

(No. 12 Waste Gas) 

1 16 1.9 3.0 0.36 08.0 
2 15 1.4 2.8 0.25 91.1 .. 

Avg . 14 2.1 7.0 0.39 84.4 
3 12 3.1 2.2 0.57 74.1 
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Table 4 .  Summary o f  the January 7 - 9. 1992 Oxides o f  Nitrogen Determi- 

nations a t  the Cyprus Northshore Mining F a c i l i t y  i n  S i lver  

Bay. Minnesota. 

Concentration (Dpm.d) Mass Rate (LB/HRL Removal 

Run I n l e t  Stack I n l e t  Stack E f  f i c i  encv( % L  

(Hood Exhaust - January 7 )  

1 19 20 8.2 8.8 (7.3) 

2 18 20 7.8 8.6 (10.2) 

3 19 20 8.0 8.5 (6.25) 

Avg . 19 20 8.0 d 

(Hood Exhaust - January 9 )  

1 

2 
20 21 8.8 9.3 (5.7) 
20 23 8.8 10 (13.6) 

3 21 23 9.3 10 (7.5) 

Avg . 20 22 9.0 9.8 (8 .9 )  

(No. 12 Waste Gas) 

1 

2 .: 

89 90 37 38 (2.7) 
90 . 89 37 37 0 

3 85 94 36 39 (8.3) 

Avg . 08 91 96 . .38 (3.7) 

8 



3 RESULTS 

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

t h i s  sect ion.  Gas composition (Orsat and moisture) i s  presented f i r s t  

fo l lowed by the computer p r i n t o u t s  o f  t h e  s u l f u r  d ioxide. hydrogen 

ch lo r ide ,  hydrogen f l u o r i d e  and oxides o f  n i t rogen determinations. 

The resu l t s  have been ca lcu la ted  on an I E M  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  

ca lcu la t ions .  EPA-published equations 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 rates have been 

ca lcu la ted  using the product o f  t h e  concentrat ion times f low method. 
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3 . 1  Results o f  Orsat.'and .. Moisture Analysis 

i n  



T e s t  No. 1 
Hood E x h a u s t  I n l e t  

,-. 

I n t e r p o l 1  Labs  R e p o r t  N o .  2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. M i n n e s o t a  

1 

F O  

1 1  

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

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

01-07-92 01-07-92 01-07-92 

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

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

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

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

D r y  m o l e c u l a r  w e i g h t . .  . . . ... 
Wet m o l e c u l a r  w e i g h t  ........ 
S p e c i f i c  g r a v i t y  ............ 

0.30 

19.70 

0.00 

80.00 

0.30 0.30 

19.80 19.80 

0.00 0.00 

79.90 79.90 

0.28 

18.10 

0.00 

73.49 

8.14 

0.28 0.28 

18.57 18.59 

0.00 0.00 

74.95 75.01 

6.19 6.12 

28.84 

27.95 

0.966 

28.84 28.84 

28'. 17 20.18 

0.973 0.973 

4.000 3.667 3.667 
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I n t e r p o l 1  Labs  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  B a y .  M i n n e s o t a  

T e s t  No. 1 
Hood E x h a u s t  S t a c k  

R e s u l t s  o f  O r s a t  i3 M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 i3 4 ( * v / v )  

D a t e  o f  run 

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

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

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

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

D r y  m o l e c u l a r  w e i g h t . .  . . .... 
Wet m o l e c u l a r  w e i g h t  . . . . . . . .  
S p e c i f i c  g r a v i t y  . . .......... 

Run 3 Run 1 Run 2 
01-07-92 01-07-92 01-07-92 

0.30 

19.80 

0.00 

79.90 

0.27 

17.75 

0.00 

71.65 

10.33 

28.84 

27.72 

0.958 

0.30 

19.80 

0.00 

79.90 

0.27 

17.74 

0.00 

71.58 

10.41 

28.84 

27.71 

0.957 

0.30 

19.80 

0.00 

79.90 

0.27 

17.67 

0.00 

71.29 

10.77 

28.84 

27.67 

0.956 

3.667 3.667 3.667 F O  

13 __ 



I n t e r p o l 1  L a b s  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  B a y .  M i n n e s o t a  

T e s t  No. 2 
Waste Gas I n l e t  

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

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 
01-08-92 01-08-92 01-08-92 

c a r b o n  d i o x i d e .  ........... 1.40 

o x y g e n  .................... 17.30 

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

n i t r o g e n  .................. 81.30 

1.50 1.50 

17.30 17.30 

0.00 0.00 

81.20 81.20 

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

c a r b o n  d i o x i d e . .  .......... 1.29 1.39 1.31 

o x y g e n  .................... 15.88 16.08 15.78 

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

n i t r o g e n  .................. 74.65 75.47 74.05 

w a t e r  v a p o r  ............... 8.18 7.06 8.81 

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  28.92 28.93 28.93 

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  28.02 28'. 16 27.97 

S p e c i f i c  g r a v i t y . .  .......... 0.968 0 . 9 7 3  0.966 

F O  2.571 2.400 2.400 



I n t e r p o l 1  Labs R e p o r t  No.  2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  B a y .  M i n n e s o t a  

T e s t  No. 2 
No. 12  Waste Gas S t a c k  

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

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

01-08-92 01-08-92 01-08-92 

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  . ........... 1.40  1 .50  1 .50  

o x y g e n  .................... 17.30  1 7 . 3 0  17 .30  

c a r b o n  monox ide  . .......... 0.00 0.00 0.00 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  8 1 . 3 0  81.20 8 1 . 2 0  

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

c a r b o n  d i o x i d e . . . .  ........ 1 . 1 6  1.24 

o x y g e n .  ................... 14 .29  14 .33  

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

n i t r o g e n  .................. 67.18  67 .28  

w a t e r  v a p o r  . .............. 17.37 17.14 

D r y  m o l e c u l a r  w e i g h t  . . ...... 28.92  28.93 

Wet m o l e c u l a r  w e i g h t . .  . . .... 2 7 . 0 2  27'.06 

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0.933 0 .935 

1 . 2 3  

1 4 . 2 1  

0.00 

6 6 . 7 0  

17 .86  

28.93 

26 .98  

0 .932 

F O  2 .571  2 .400 2 . 4 0 0  

14 -- - ! - -  



I n t e r p o l 1  Labs  R e p o r t  No.  2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 3 
Hood E x h a u s t  I n l e t  

R e s u l t s  o f  O r s a t  fi M o l s t u r e  A n a l y s e s - - - - - M e t h o d s  3 fi 4(%v/v) 

D a t e  o f  r u n  

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

Run 1 Run 2 Run 3 
01-09-92 01-09-92 01-09-92 

c a r b o n  d i o x i d e . .  .......... 0 .30  0.30 

o x y g e n  .................... 19.60 19.60 

c a r b o n  monox ide  ........... 0 . 0 0  0 . 0 0  

n i t r o g e n  .................. 80.10 80.10 

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

c a r b o n  d i o x i d e  ............ 0.28 0.27 

o x y g e n  .................... 18.00 17.93 

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  .................. 73.56 73.27 

w a t e r  v a p o r  ............... 8.16 8.53 

D r y  m o l e c u l a r  w e i g h t  ........ 28.83 28.83 

Wet m o l e c u l a r  w e i g h t  ........ 27.95 27.91 

S p e c i f i c  g r a v i t y  ............ 0.965 0.964 

0.30 

19.60 

0.00 

80.10 

0.27 

17.92 

0.00 

73.25 

8.55 

28.83 

27.91 

0.964 

FO 4.333 4.333 4.333 

15 



I n t e r p o l 1  L a b s  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No .  3 
Hood E x h a u s t  S t a c k  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  Ana lyses - - - - -Me thods  3 B 4 ( t v / v )  

D a t e  o f  run 

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

Run 1 Run 2 Run 3 
01-09-92 01-09-92 01-09-92 

c a r b o n  d i o x i d e  . ........... 0.30 0 . 4 0  

o x y g e n  .................... 19.70 19.60 

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

n i t r o g e n  . . . . . . . . . . . . . . . . . .  80.00 80.00 

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

c a r b o n  d i o x i d e  ............ 0.27 0.36 

o x y g e n  .................... 17.48 17.53 

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  .................. 70.99 71.57 

w a t e r  v a p o r  ............... 11.26 10.54 

D r y  m o l e c u l a r  w e i g h t  . . ...... 28.84 28.85 

Wet m o l e c u l a r  w e i g h t  . . ...... 27.62 27'. 70 

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0.954 0.957 

0.40 

19.60 

0.00 

80.00 

0.35 

17.37 

0.00 

70.89 

11.39 

28.85 

27.61 

0.954 

F O  4.000 3.250 3.250 



3 .2  Results o f  Sulfur Dioxide Determinations 
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I n t e r p o l 1  Labs R e p o r t  No. 2 - 3 4 8 0  
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. M i n n e s o t a  

T e s t  No. 1 
Hood Exhaust  . I n l e t  

R e s u l t s  o f  Su l fu r  D i o x i d e  Determinat ions-- - - - - - - - - - -  Method 6 

Da te  o f  r u n  

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

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

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

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  

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

T o t a l  s a m p l i n g  t i m e  .... (WIN) 

M o i s t u r e  conten t . . :  ...( tV/V)  

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

Oxygen c o n t e n t  .... ( t V / V  DRY) 

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

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) ................. 
(PPH-DRY) ................. 
(PPM-WET) ................. 

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

Run 1 

01-07-91 

815/ 915 

29.11 

85.33 

0.9981 

45.640 
43.974 

60.0 

8.26 

60200 

0.00 

1.71 

0.0192 
44 
17 
15 

9.92 

Run 2 Run 3 

01-07-91 01-07-91 

930/1030 1045/1145 

29.71 29.71 

89.09 89.94 

0.9981 0.9981 

46.200 46.110 
44.205 44.051 

60.0 60.0 

6.20 6.13 

60200 60200 

0.00 0.00 

I -  

0.53 0.32 

0.0036 
13 8 
5 3 
5 3 

3.03 1.85 

0.0059 

18 I 



f I n t e r p o l 1  Labs  R e p o r t  No. 2 -3460 
C y p r u s  N o r t h s h o r e  M in ing  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 1 
Hood E x h a u s t  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 

D a t e  o f  r u n  

Run 1 Run 2 Run 3 

01-07-92 01-07-92 01-07-92 

T ime  run  s t a r t / e n d  ..... (HRS) 815/  915 9 3 0 / 1 0 3 0  1045 /1145  

B a r o m e t r i c  p r e s s u r e . .  (IN.HG) 29.39 29 .39  29.39 

M e t e r  t e m p e r a t u r e . .  .. (OEG-F) 64 .20  68 .83  69.83 

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 .9920 0 . 9 9 2 0  0 .9920 

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 )  44 .450  4 4 . 8 4 0  44.650 

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 . .  .... ( % V / V )  10 .33  1 0 . 4 1  10.77 

s t a n d a r d  c o n d i t i o n s . . ( S C F )  43.806 43.804 43.731 

V o l u m e t r l c  f l o w  r a t e  (DSCFH) 60200  60200  60200  

Oxygen  c o n t e n t  .... ( ? V / V  DRY) 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 in . .  
g a s  samp le  ................ 0 .13  0.09 0.07  

S u l f u r  d i o x i d e  concent ra t ion  

(GR/DSCF) ................. 0.0015 0 .0012  0 .0012 
(MG/DSCM) ................. 3 3 3 
( P P M - D R Y )  ................. 1 1 1 
(PPM-WET) ................. 1 1 1 

SO2 E m i  s s i o n  r a t e . .  .. (LB/HR) 0.77 0 . 6 0  0 .60  

19 
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I n t e r p o l 1  Labs R e p o r t  No.  2 - 3 4 8 0  
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. M i n n e s o t a  

T e s t  No. 2 
No. 12 Waste  Gas I n l e t  

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 l n a  

D a t e  o f  r u n  

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

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

M e t e r  t e m p e r a t u r e . .  .. (OEG-F) 

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  

Volume t h r o u g h  gas  meter . . . .  
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 .  . (SCF) 

T o t a l  s a m p l i n g  t i m e  .... (MIN)  

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

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

Oxygen c o n t e n t  ....( Z V / V  DRY) 

M i l l l e q u i v a l e n t s  o f  SO4 in.. 
g a s  sample ................ 

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/OSCM) ................. 
(PPM-DRY) ................. 
(PPM-WET) ................. 

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

Run 1 

01 -08- 92 

000/ 900 

29.28 

114.10 

0.9981 

46.805 
42.291 

60.0 

8.19 

58700 

0.00 

0 . 3 0  

0.0036 
8 
3 
3 

d 6  

Run 3 

01-08-92 01-08-92 

915/1015 1030/1130 

29 .20  29 .28  

117 .10  118.40 

0 .9981  0 .9981  

46 .901 41.315 
42 .151  42 .415 

60.0 60.0 

7 -07  8.82 

58700 58700 

0.00 0.00 

0 .22  0 . 1 8  

0.0025 0 .0021  
6 5 
2 2 
2 2 

1.79 1.27 1 .06  



T e s t  
No. 

Re su 

D a t e  

T i  me 

I n t e r p o l 1  L a b s  R e p o r t  N o .  2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

N o .  2 
2 Waste Gas S t a c k  

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

o f  r u n  

run s t a r t / e n d  . .... ( H R S )  

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

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

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  

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

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  ...... ( % V / V )  

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

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

g a s  samp le  ................ M i l l l e q u i v a l e n t s  o f  SO4 i n . .  

S u l f u r  d i o x l 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  .... ( L B / H R )  

21 

Run 1 

01-08-92 

800/ 900 

29.10 

95.50 

0.9920 

46.300 
42,629 

60.0 

17.37 

58700 

0.00 

0.00 

0.0012 
3 
1 
1 

0.59 

Run 2 

01-08-92 

915/1015 

29.10 

90.33 

0.9920 

46.350 
43.082 

60.0 

17.14 

50700 

0.00 

0.00 

0.0012 
3 
1 
1 

0.59 

Run 3 

01-08-92 

1030/1130 

29.10 

93.54 

0.9920 

46.240 
42.731 

60.0 

17.86 

58700 

' 0.00 

0.00 

0.0012 
3 
1 
1 

0 . 5 9  



I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 3 4 8 0  
C y p r u s  N o r t h s h o r e  H l n l n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 3 
Hood E x h a u s t  I n l e t  

R e s u l t s  o f  S u l f u r  D i o x i d e  De te rm ina t ions - - - - - - - - - - - -  Method 6 

Run 1 Run 2 Run 3 

D a t e  o f  run 01-09-92 01-09-92 01-09-92 

T i m e  r u n  s t a r t / e n d  .....( HRS) 800/ 900 915/1015 1030/1130 

B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  29 .20  29 .20  29.20 

M e t e r  t e m p e r a t u r e . .  .. (DEG-F) 108.30 108.75 108.75 

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 .9981  0 .9981  0 .9981  

Volume t h r o u g h  gas  meter. . . .  
a t  m e t e r  c o n d i t i o n s  ... (CF) 46.722 46.753 46.668 
s t a n d a r d  c o n d i t l o n s . . ( S C F )  42.458 42.453 42.376 

T o t a l  sampl 1 ng t i m e . .  .. (MIN) 60.0 60 .0  6 0 . 0  

M o i s t u r e  c o n t e n t .  ..... ( t V / V )  8 .16  8 .53  8.55 

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 62500 62500 62500 

Oxygen c o n t e n t  .... ( t V / V  DRY) 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 in.. 
gas  sample  ................ 0.61 0 .48  0 . 6 0  

S u l f u r  d i  ox1 de  c o n c e n t r a t i o n  

(GR/DSCF) ................. 0.0010 0.0056 0.0010 
(MG/OSCM) ................. 16 13  16 
(PPM-DRY) ................. 6 5 6 
(PPM-WET) ................. 6 4 5 

SO2 Em1 s s i o n  r a t e . .  .. ( L B / H R )  3.77 3 . 0 1  3 .73  



i 
i 

I n t e r p o l l  Labs R e p o r t  No. 2 -3480  
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 3 
Hood E x h a u s t  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 

D a t e  o f  r u n  

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

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

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

M e t e r  c o r r e c t i o n  c o e f  f l c i e n t  

Volume t h r o u g h  gas  m e t e r .  ... 
a t  m e t e r  c o n d t 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 . .  S C F )  

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

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

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

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)  ................. 
(PPM-DRY) ................. 
(PPM-WET) ................. 
(MC/DSCM) ................. 

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

Run 1 

01-09-92 

800/ 900 

29.08 

76.79 

0 .9920 

46.030 
43.834 

60 .0  

11.26 

62500 

0 .oo 

0.00 

0.0012 
3 
1 
1 

0.62 

Run 2 

01-09-92 

915/1015 

29 .08  

84 .00  

0 .9920  

45.990 
43.216 

60 .0  

10.54 

62500 

0.00 

0.22 

0 .0026 
6 
2 
2 

1.37 

Run 3 

01 -09 -92  

1030/1130 

29 .08  

89 .50  

0 .9920  

46 .520 
43.276 

60.0 

11 .39  

62500  

0.00 

0.23 

0.0026 
6 
2 
2 

1 .38  



I 
I 

f 
3 . 3  Results of Hydroaen Chloride Determinations 



I n t e r p o l l  Labs  R e p o r t  N o .  2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay ,  M i n n e s o t a  

T e s t  No. 1 
Hood E x h a u s t  I n l e t  

R e s u l t s  o f  HC1 D e t e r m i n a t i o n s  ------ 

D a t e  o f  run 

Run 

-07- 

1 

2 

T i m e  run s t a r t / e n d  ..... (HRS) 0815-0915 

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

M e t e r  t e m p e r a  

M e t e r  c o r r e c t  

u r e . .  .. ( D E G - F )  

o n  c o e f f i c i e n t  

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 )  

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  ...... ( % V / V )  

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

H C 1  I n  samp le  ........... ( m G )  

H C 1  c o n c e n t r a t i o n . .  
(GR/DSCF) ........ 
(MG/DSCM) ....... 
(PPM-WET) . ...... 
( P P M - D R Y )  ....... 
(PPM-DRY @ 72 02 

HCl  e m i s s i o n  r a t e . .  

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

. . (LB/HR) 

29.71 

85.33 

0.9981 

46.340 

60.0 

8.14 

60200 

127.5 

0.0442 
101.3 
61.4 
66.8 

779.9 

22.8 

0 

Run 2 

-07-92 

0930-1030 

29.71 

89.08 

0.9981 

46.200 

60.0 

6.19 

60200 

30.0 

0.0105 
24.1 
14.9 
15.9 

202.3 

5.4 

H C 1  = H y d r o g e n  c h l o r 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 

01-07-92 

1045-1145 

29.71 

89.94 

0.9981 

46.110 

60.0 

6.12 

60200 

19.1 

0.0061 
15.4 
9.5 
10.2 

129.3 

3.5 



I n t e r p o l 1  Labs  R e p o r t  N o .  2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 1 
Hood E x h a u s t  S t a c k  

Run 1 Run 2 Run 3 

D a t e  o f  run 01-07-92 01-07-92 01-07-92 

T i m e  r u n  s t a r t / e n d  ..... (HRS) 0815-0915 0930-1030 1045-1145 

B a r o m e t r i c  p r e s s u r e . . ( I N . H G )  29.39 29.39 29.39 

M e t e r  t e m p e r a t u r e  .... (DEG-F) 64.20 68.83 69.83 

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  0.9920 0.9920 0.9920 

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 . .  . (CF)  44.450 44.840 44.850 

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  ...... ( % V / V )  10.33 10.41 10.77 

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 60200 60200 60200 

HCl  I n  samp le  ........... (uG) 8227.45 4907.89 4782.20 

HC1 c o n c e n t r a t i o n . . . .  ....... 
(GR/OSCF) ................. 0.0029 0.0018 0.0017 
(MG/DSCM) ................. 6.7 4.0 3.9 
(PPM-WET) ................. 3.9 2.4 2.3 
(PPM-DRY) ................. 4.4 2.7 2.6 
(PPM-DRY C 7 %  02) ......... 55.9 33.9 32.6 

H C 1  e m i s s i o n  r a t e  .... (LB/HR) 1.5 0.9 0.9 

H C 1  = H y d r o g e n  c h l o r 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  or  e q u a l  t o  t h e  r e p o r t e d  v a l u e  
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I r 

I n t e r p o l 1  L a b s  R e p o r t  No.  2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 2 
No. 12 Waste Gas I n l e t  

Run 1 

D a t e  of run 01-08-92 

T i m e  run  s t a r t / e n d . .  . . .  (HRS) 0800-0900 

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

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

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  

Volume t h r o u g h  gas  m e t e r . .  .. 
a t  m e t e r  c o n d i t i o n s . .  . (CF)  

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  ...... (SV/V)  

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

HC1 i n  samp le  ........... ( m G )  

H C l  c o n c e n t r a t i o n . . .  ........ 
(GR/DSCF) ................. 
(MG/DSCM) ................. 
(PPM-WET) ................. 
(PPM-DRY) ................. 
(PPM-DRY @ 72 02) ......... 

HC1 e m i s s i o n  r a t e  .... (LB/HR) 

29.28 

114.10 

0.9981 

46.885 

60.0 

8.18 

58700 

38.6 

0.0141 
32.4 
19.6 
21.3 
83.0 

7.1 

Run 2 

01-08-92 

0 9  15- 101 5 

29.28 

117.10 

0.9981 

46.981 

60.0 

7.06 

58700 

37.2 

0.0137 
31.3 
19.2 
20.7 
80.4 

6.9 

HC1 = H y d r o g e n  c h l o r i d e  

A t r a r 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  

0 

Run 3 

-08-92 

1030- 1130 

29.28 

118.40 

0.9981 

47.375 

60.0 

8.81 

58700 

37.7 

0.0138 
31.6 
19.0 
20.8 
81.0 

6.9 



D a t e  o f  run 

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

i 
i s  

I 

i 

I n t e r p o l 1  Labs  R e p o r t  N o .  2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

Run 1 Run 2 Run 3 

01-08-92 01-00-92 01-08-92 

. . . (  H R S )  0800-0900 0915-1015 1030-1130 

29.10 B a r o m e t r i c  p r e s s u r e . .  (1N.HG) 29.10 

M e t e r  t e m p e r a t u r e  .... ( D E G - F )  95.50 

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  0.9920 

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 )  46.300 

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  ...... ( Z V / V )  

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

HC1 I n  samp le  ........... (uG) 1 

17.37 

50700 

41.56 

H C l  c o n c e n t r a t l o n . . .  ........ 
(GR/DSCF) ................. 0.0004 

(PPM-WET) ................ 0.5 
(PPM-DRY) . . . . . . . . . . . . . . . .  0.6 
(PPM-DRY @ 7Z 02 ......... 2.4 

(MG/DSCM) . ............... 1.0 

HC1 e m i s s i o n  r a t e .  . . ( LB/HR) 0.2 

29.10 

90.33 

0.9920 

46.350 

60.0 

17.14 

50700 

100.42 

0.0004 
0.9 
0.5 
0.6 
2.3 

0.2 

HC1 = H y d r o g e n  c h l o r i d e  

A t r a i l i n g  'e' 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  

93.54 

0.9920 

46.240 

60.0 

17.86 

50700 

141.56 

0.0004 
0.9 
0.5 
0.6 
2.4 

0.2 

I 2a - 



I n t e r p o l 1  Labs  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  B a y .  M i n n e s o t a  

T e s t  No. 3 
Hood E x h a u s t  I n l e t  

D a t e  o f  r un  

T ime  r u n  s t a r t / e n d . .  . .  

Run 1 

01-09-92 

(HRS) 0800-0900 

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

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

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  

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 )  

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  

V o l u m e t  r 

H C 1  i n  s 

c o n t e n t  . . ... 
c f l o w  r a t e  

m p l e . .  ........ . ( m G )  

HC1 c o n c e n t r a t i o n  ........... 
(GR/DSCF) ................. 
(MG/DSCM) ................. 
(PPM-WET) ................. 
(PPM-DRY) ................. 
(PPM-DRY @ 75 02) ......... 

H C l  e m i s s i o n  r a t e . .  . .  (LB/HR) 

HC1 = H y d r o  e n  h l o r i d e  

29.20 

108.30 

0.9981 

46.722 

60.0 

8.16 

62500 

12.2 

0.0045 
10.2 
6.2 
6.7 

72.7 

2.4 

Run 2 

01-09-92 

0915-1015 

29.20 

108.75 

0.9981 

46.753 

60.0 

8.53 

62500 

12.5 

0.0046 
10.5 
6.3 
6.9 

74.5 

2.5 

A t r a i l i n g  'c' 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 

01-09-92 

1030-1130 

29.20 

108.75 

0.9981 

46.668 

60.0 

8.55 

62500 

12.0 

0.0044 
10.1 
6.1 
6.6 

71.6 

2.4 

J 29 
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I n t e r p o l 1  L a b s  R e p o r t  No. 2-3480  
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. M i n n e s o t a  

T e s t  No. 3 
Hood E x h a u s t  S t a c k  

D a t e  o f  r u n  

Run 1 Run 2 Run 3 

01-09-92 01-09-92 01 -09 -92  

T ime  run s t a r t / e n d  ..... (HRS) 0800-0900 0915-1015  1030-1130  

B a r o m e t r i c  p r e s s u r e . . ( I N . H G )  29.08 29 .08  29 .08  

M e t e r  t e m p e r a t u r e . .  .. (DEG-F) 16 .19  84 .00  89 .50  

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 .9920  0 . 9 9 2 0  0 . 9 9 2 0  

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  ... (CF)  46 .030  45 .990 46 .520 

T o t a l  s a m p l i n g  t i m e  .... ( M I N )  6 0 . 0  6 0 . 0  6 0 . 0  

M o i s t u r e  c o n t e n t . .  .... ( ? V / V )  11.26  10 .54  11 .39  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 62500  62500  62500  

HC1 i n  sample  ........... ( u G )  492.62 6 8 3 . 9 1  850.74  

HC1 c o n c e n t r a t i o n . . . . . . . . . . .  
(GR/DSCF) ................. 0.0002 0 .0002  0.0003 
(MG/DSCM) ................. 0 . 4  0 . 6  0.1 
(PPM-WET) ................. 0 .2  0 . 3  0 . 4  
(PPM-DRY) ................. 0 . 3  0 . 4  0.5 
(PPM-DRY @ 7 5  02). . . . . . .  .. 3 . 1  4 .0  5.0 

HC1 e m i s s i o n  r a t e  .... (LB/HR) 0.1 0.1 0 .2  

HC1 = H y d r o g e n  c h l o r 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  
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3.4 Results o f  Hvdroqen Fluor ide Determlnatlons 
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I n t e r p o l 1  Labs  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

Run 1 

D a t e  o f  run 01-07-92 

T ime run s t a r t / e n d  . .... (HRS) 0815-0915 

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

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

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  

Volume through 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 )  

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  ...... ( % V / V )  

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

HF 

HF 

HF 

i n  samp le  ............ ( m G )  

c o n c e n t r a t i o n . . .  ......... 
GR/DSCF) ................. 
MG/DSCM) ................. 
PPM-DRY). ................ 
PPM-WET) . .  . . ............. 
e m i s s i o n  r a t e . . .  . . (LB/HR)  

29.71 

85.33 

0.9981 

46.340 

6 0 . 0  

8.14 

60200 

12.34 

0.0043 
9.81 

11.79 
10.83 

2.210 

Run 2 

01-07-92 

0930-1030 

29.71 

89. 08 

0.9981 

46.200 

60.0 

6.19 

60200 

17.08 

0 . 0 0 6 0  
13.71 
16.48 
15.46 

3.088 

H F  = H y d r o g e n  f l u o r 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 

01-07-92 

1045- 1145 

29.71 

89.94 

0.9981 

46.110 

60.0 

6.12 

60200 

1 8 . 6 6  

0.0066 
15.03 
18.07 
16.96 

3.386 



I n t e r p o l l  L a b s  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 1 
Hood E x h a u s t  S t a c k  

Run 1 Run 2 Run 3 

D a t e  o f  r un  01-07-92 01-07-92 1-07-92 

T i m e  run s t a r t / e n d  . ....( HRS) 0815-0915 0930-1030 045-1145 

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

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

M e t e r  c o r r e c t i o n  c o e f  f l c i e n t  

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

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  ...... ( S V / V )  

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

HF i n  s a m p l e  ............ ( u G )  

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

HF e m i s s i o n  r a t e . .  ... 

HF c o n c e n t r a t i o n . . . .  ........ ...... ...... ...... ...... 
LB/HR) 

29.39 

64.20 

0 .9920  

44.450 

60.0 

10.33 

60200 

737.10  

0.0003 
0 .60  
0 .72  
0 .64  

0.135 

29 .39  

68 .83  

0 .9920 

44.840 

60.0 

10 .41  

60200 

1463.67  

0.0005 
1 .19  
1.43 
1 . 2 8  

0.267 

H F  = H y d r o g e n  f l u o r i d e  

A t r a i l i n g  ’< ‘  symbol  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  

29.39 

69 .83  

0 . 9 9 2 0  

44 .850  

60.0 

10.77 

60200 

1937.52 

0 .0007 
1.57 
1 .89  
1 .69  

0 .354  
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I n t e r p o l 1  Labs  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 2 
No. 12 Waste Gas I n l e t  

Run 1 

D a t e  o f  r un  01-08-92 

T i m e  run s t a r t / e n d  ..... (HRS) 0800-0900 

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

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

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  

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  . . .  (CF)  

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  ......( %V/V)  

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

HF i n  s a m p l e  . ........... (mG) 

HF c o n c e n t r a t i o n  ............ 
(GR/DSCF) ................. 
(MG/DSCM) . . . . . . . . . . . . . . . . .  
(PPM-DRY) ................. 
(PPM-WET) . . . . . . . . . . . . . . . . .  

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

29.28 

114.10 

0.9981 

46.885 

60.0 

8.18 

58700 

16.32 

0.0060 
13.69 
16.46 
15.12 

3.008 

Run 2 Run 3 

01-08-92 01-08-92 

0915-1015 1030-1130 

29.28 

117.10 

0.9981 

46.981 

60.0 

7.06 

58700 

15.16 

0.0056 
12.76 
15.34 
14.26 

2.804 

HF = H y d r o g e n  f l u o r i d e  

A t r a i l i n g  'e' 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  

34 I 

29.28 

118.40 

0.9981 

47.375 

60.0 

8.81 

58700 

12.21 

0.0045 
10.22 
12.28 
11.20 

2.245 
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I n t e r p o l 1  Labs  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay.  M i n n e s o t a  

T e s t  No. 2 
No. 12 Waste Gas S t a c k  

Run 1 

D a t e  o f  r u n  01-08-92 

T i m e  run  s t a r t / e n d  .....( HRS) 0800-0900 

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

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

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  

Volume t h r o u g h  gas  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s  . .. (CF)  

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  

V o l  u m e t r  

c o n  

c f  

HF i n  s a m o l e .  

e n t  ...... ( % V / V )  

ow r a t e  (DSCFH) 

........... (uG)  

HF c o n c e n t r a t i o n  ............ 
(GR/DSCF) ................. 
(MG/DSCM) ................. 
(PPM-DRY) ................. 
(PPM-WET) ................. 

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

HF = H y d r o g e n  f l u o r i d e  

29.10 

95.58 

0.9920 

46.300 

60.0 

17.37 

58700 

1948.05 

0.0007 
1.62 
1.95 
1.61 

0.356 

Run 2 Run 3 

01-08-92 01-08-92 

0915-1015 11030-1130 

29.10 

90.33 

0.9920 

46.350 

60.0 

17.14 

58700 

1368.90 

0.0005 
1.13 
1.36 
1.12 

0.248 

A t r a i l i n g  'c' symbol  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  

..I 

29.10 

93.54 

0.9920 

46.240 

60.0 

17.86 

58700 

3106.35 

0.0011 
2.58 
3.10 
2.55 

0.567 

J 35 



I n t e r p o l 1  Labs  R e p o r t  N o .  2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

Run 1 

D a t e  o f  r u n  01-09-92 

T ime r u n  s t a r t / e n d  . . . . .  ( H R S )  0800-0900 

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

M e t e r  t e m p e r a t u r e . .  . .  
M e t e r  c o r r e c t i o n  c o e f  

DEG-F) 

i c i e n t  

Volume t h r o u g h  gas  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s . .  . (CF)  

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

Moi s t u r 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) 

HF i n  samp le  ............ ( u G )  

HF c o n c e n t r a t i o n . .  .......... 
(GR/DSCF) ................. 
(MG/DSCM) ................. 
(PPM-DRY) . ................ 
(PPM-WET) ................. 

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

29.20 

108.30 

0.9981 

46.722 

60.0 

8.16 

62500 

9371.70 

0.0034 
7.83 
9.42 
8.65 

1.832 

Run 2 Run 3 

01-09-92 01-09-92 

0915-1015 1030-1130 

29.20 29.20 

108.75 108.50 

0.9981 0.9981 

46.751 46.668 

60.0 60.0 

8.53 8.55 

62500 62500 

513689.00 %14952.60 

0.0050 0.0055 
11.44 12.52 
13.75 15.04 
12.58 13.76 

2.676 2.927 

H F  = H y d r o g e n  f l u o r 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  



I n t e r p o l 1  Labs  R e p o r t  No. 2 - 3 4 8 0  
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 3 
Hood E x h a u s t  S t a c k  

Run 1 

D a t e  o f  run 01-09-92 

T ime run s t a r t / e n d  ..... ( H R S )  0800-0900 

Run 2 Run 3 

01-09-92 01-09-92 

0915-1015 1030-1130 

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

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

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  

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 . .  . (CF)  

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  ...... ( S V / V )  

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

H F  i n  samp le  ............ ( u G )  

HF 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) ................. 

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

HF = H y d r o g e n  f l u o r i d e  

29.08 

16.19 

0.9920 

46.030 

60.0 

11.26 

62500 

1158.30 

0.0004 
0.94 
1.13 
1.00 

0.219 

29.08 

84.00 

0.9920 

45.990 

60.0 

10.54 

62500 

1895.40 

0.0001 
1.56 
1.87 
1.61 

0.364 

29.08 

89.50 

0.9920 

46.520 

60.0 

11.39 

62500 

2106.00 

0.0008 
1.13 
2.08 
1.84 

0.404 

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  
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3.5 Results o f  Oxides o f  Nitroqen Determinations 

38 



? 
r, 
I 

c 
$' 

I 

I n t e r p o l 1  Labs R e p o r t  No. 2 - 3 4 8 0  
C y p r u s  N o r t h s h o r e  M i n l n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 1 
Hood Exhaus t  I n l e t  

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) De te rm ina t ions - - - - - - - - -  Uethod 7 

Run 1 A  

D a t e  o f  run................ 01-07-91 
T lme o f  run. .  .......... (HRS)  

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

D a t a :  t l 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 . .  (DEC-F)  
b a r .  p ress . . .  ...... (IN.HC) 
f l a s k  vacuum. ...... ( I N . H G )  
f l a s k  abs. p r e s s  ... (1N.HC) 

D a t a :  T ime o f  F l a s k  Open ing  

f l a s k  temperature. . (DEG-F)  
l a b .  b a r .  p r e s s  .... (IN.HC) 
f l a s k  s t a t l c  press. ( IN.HG) 
f l a s k  abs. p r e s s  ...( IN.HG) 

Volume g a s  sampled  .... (DSHL) 

M o i s t u r e  con ten t . . .  ... ( t V / V )  

N i t r a t e  i n  gas  sample. . . ( J C )  
NO2 I n  g a s  sample. ...... ( J G )  

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

. (CR/DSCF) ................. 
(HG/DSCH) ................. 
(PPH-DRY) ................. 
(PPM-WET) ................. 

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

822 

1 
2086 

80.00 
29.71 
28.87 

0.84 

74.00 
29.11 
-0.40 
28.71 

1898 

8.26 

98.5 
73 .1  

0.0168 
39 
20  
18 

8.68 

Run 1B 

01-07-91 
835 

2 
2063 

80.00 
29.71 
28.88 

0.83 

74.00 
29.11 
-0.50 
28.61 

1871  

8.26 

103.0 
16.4 

0.0179 
4 1  
2 1  
20  

9.21 

Run I C  

01-07-91 
850 

3 
2055 

79.00 
29.71 
28.87 

0.84 

74.00 
29.11 
0.20 

29.31 

1910  

8.26 

80.5 
59.7 

0.0137 
3 1  
1 6  
15  

7.05 

Run 1 D  

01-07-91 
905 

4 
2116 

78 .00  
29 .71  
28.89 

0.82 

74.00 
2 9 . 1 1  
-0.20 
28.91 

1 9 4 1  

8.26 

92.0 
68.3 

0.0154 
35  
1 8  
1 7  

7.93 

I' 
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I n t e r p o l 1  Labs R e p o r t  No. 2 - 3 4 8 0  
Cyprus  N o r t h s h o r e  H l n i n g  

S i l v e r  Bay. H l n n e s o t a  

T e s t  No. 1 
Hood E x h a u s t  I n l e t  

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  (NOW) De te rm ina t ions - - - - - - - - -  Method 7 

Run 2A 

D a t e  o f  run................ 01-07-91 
T ime o f  run . .  ......... .(HRS) 

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

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

f l a s k  temperature. . (DEG-F)  
b a r .  p r e s s  ......... (1N.HG) 
f l a s k  vacuum ....... (1N.HG) 
f l a s k  abs. p r e s s  ...( 1N.HG) 

D a t a :  T ime o f  F l a s k  Open ing  

f l a s k  t e m p e r a t u r e . .  (DEC-F) 
l a b .  b a r .  p r e s s  ....( IN.HC) 
f l a s k  s t a t i c  p ress . ( IN .HG)  
f l a s k  abs. p r e s s . .  . ( I N .  HG) 

Volume g a s  sampled.. .. (DSML) 

Mol s t u r e  c o n t e n t . .  .... (8V/V) 

N i t r a t e  i n  gas  sample ... ( J G )  
NO2 i n  g a s  sample  . . . . . . . ( J  G) 

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

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

NOX Em1 s s l o n  r a t e .  -. . (LB/HR) 

935 

5 
2057 

78.00 
29.71 
28.90 
0.81 

74.00 
29.11 
-0.20 
28.91 

1887 

6.20 

93.5 
69.4 

0.0161 
37 
1 9  
18 

8.29 

A11 J 

Run 2 8  

01-07-91 
950 

6 
2100 

78.00 
29.71 
28.92 

0.79 

74.00 
29.11 
-0.10 
29.01 

1935 

6.20 

81.0 
60.1 

0.0136 
3 1  
16 
15 

7.00 

Run 2C 

0 1-07-9 1 
1005 

7 
2081  

79.00 
29.71 
28.92 

0.79 

74.00 
29.11 

0.60 
29.71 

1965 

6.20 

93.0 
69.0 

0.0153 
35 
18 
17 

7.92 

.Run 2 D  

01-07-91 
1020 

8 
2088 

79.00 
29.71 
29.20 
0.51 

74.00 
29.11 
-0.10 
29.01 

1943 

6.20 

94.0 
69.7 

0.0157 
36 
1 9  
1 8  

8.10 



I n t e r p o l 1  Labs R e p o r t  No: 2 - 3 4 8 0  
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. M i n n e s o t a  

T e s t  No .  1 
Hood Exhaus t  I n l e t  

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) Determinat ions- - - - - - - - -  M e t h o d  7 

Run 3 A  Run 3e Run 3 C  Run 3 D  

D a t e  o f  run ................ 01-07-91 01-07-91 01-07-91 01 -07 -91  
T ime  o f  r u n  ............ (HRS) 1050 1105 1120 1135  

F l a s k  number ................ 9 10 11 1 2  
Volume o f  f l a s k  ......... (HL) 2080 2063 2062 2 1 1 1  

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) 78.00 74.00 72. OD 72 .00  
b a r .  press. . . . . . . . . ( IN.HG) 29 .71  29.71 29.71 2 9 . 1 1  
f l a s k  vacuum ....... ( I N . H G )  29.40 29.35 29.50 2 9 . 2 0  
f l a s k  a b s .  p r e s s  ...( 1N.HG) 0 . 3 1  0.36 0 .21  0 . 5 1  

D a t a :  T ime  o f  F l a s k  Opening 

f l a s k  t e m p e r a t u r e . .  (DEG-F) 74.00 74.00 74.00 74.00 
l a b .  b a r .  p r e s s  ....( I I .HG)  29.11 29.11 29.11 29 .11  

f l a s k  abs .  p r e s s  ... (1N.HG) 29.11 29 .01  29.21 29 .11  

Volume gas  sampled  .... (DSML) 1955 1929 1951 1 9 7 1  

M o i s t u r e  c o n t e n t  ...... ( t V / V )  6.13 6.13 6.13 6.13 

N i t r a t e  i n  gas sample ... ( J G )  e9.5 86.5 92.0 107 .0  

f l a s k  s t a t i c  p r e s s .  (1N.HG) 0.00 -0.10 0.10 0.00 

NO2 i n  g a s  sample ....... ( J G )  66.4 64.2 68.3 79 .4  

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

(GR/OSCF) ................. 0.0148 0.0145 0.0153 0.0176 
(MG/OSCM) ................. 34 33 35 4 0  
(PPM-DRY) ................. 1 8  17 i e  2 1  
(PPM-WET) ................. 17 1 6  17 20  

NOX E m i s s i o n  r a t e  .... (LB/HR) 7.66 7.50 i . 8 9  9 . 0 8  

41 
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I n t e r p o l 1  Labs R e p o r t  N o .  2 - 3 4 8 0  
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. M i n n e s o t a  

T e s t  No. 1 
Hood E x h a u s t  S t a c k  

R e s u l t s  of O x i d e s  o f  N i t r o g e n  (NOx) Determinat ions- - - - - - - - -  M e t h o d  7 

Run 1 A  Run 18 Run 1 C  R u n  10 

D a t e  o f  run ................ 01-07 -92  01-07-92 01-07-92 01-07-92 
T ime o f  run  ............ (HRS) 8 3 0  845 9 0 0  915 

F l a s k  number ................ 1 3  1 4  1 5  16 
Volume o f  f l a s k  ......... (ML) 2060 2048 2045 2067 

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

f l a s k  tempera ture . . (DEG-F)  49.00 49.00 49.00 49.00 
b a r .  p r e s s  ......... (1N.HG) 29.39 29.39 29.39 29.39 

f l a s k  abs.  p r e s s  ... (1N.HG) 2.19 2.14 2 .09  2.14 
f l a s k  vacuum ....... (1N.HG) 2 7 . 2 0  21.25 27 .30  27.25 

D a t a :  T ime  o f  F l a s k  Open ing  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 72 .00  72.00 72 .00  72 .00  
l a b .  b a r .  p r e s s  .... (1N.HG) 29 .03  29.03 29.03 29.03 

f l a s k  abs .  p r e s s  . . . (  1N.HG) 30.33 30.03 29.93 30.03 
f l a s k  s t a t i c  p r e s s .  (IN.HC) 1.30 1.00 0 .90  1 .oo 

Volume g a s  sampled  .... (OSML) 1892 1864 1858  1882 

M o i s t u r e  c o n t e n t  ...... ( t V / V )  10.33 10.33 10.33 10 .33  

N i t r a t e  i n  g a s  sample ... ( J G )  99 .5  97.5 99 .5  99 .0  
NO2 i n  g a s  sample  ....... ( J  G )  73.8 72.3 73 .8  7 3 . 5  

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

................. 0 .0174  0 .0171  (GR/OSCF) 0 . 0 1 7 1  0.0170 
(MG/DSCM) . ................ 39 39 40 39 
(PPM-DRY) ................. 20  20 2 1  20 
(PPM-WET) ................. 1 8  18 1 9  18 

NOX Ern4 s s i o n  r a t e . .  .. (LB/HR) 8 .80  8.75 8 .96  8 . 8 0  

_I. 



I n t e r p o l l  Labs  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  Mfning 

S i l v e r  B a y .  M i n n e s o t a  

T e s t  No. 1 
Hood Exhaus t  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)  Dete rm ina t ions - - - - - - - - -  Me thod  7 

Run 2A 

D a t e  o f  run. . . . . . . . . . . . . . . .  01-07-92 
T ime o f  run  . . . . . . . . . . . .  (HRS) 

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

D a t a :  T ime  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 .  .. . ( IN.HG)  
f l a s k  s t a t i c  p r e s s .  (1N.HG) 
f l a s k  abs .  p r e s s  ... ( 1 N . H G )  

Volume g a s  samp led  .... ( D S M L )  

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

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

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

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

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

930 

17 
2054 

49.00 
29.39 
27.20 

2.19 

72.00 
29.03 

1 .40  
30.43 

1893 

10 .41  

104.0 
77.2 

0 .0178 
4 1  
2 1  
19 

9.19 

Run 28 

01-07-92 
945 

1 8  
2045 

50.00 
29.39 
27.30 

2.09 

72 .00  
29.03 

1 . 4 0  
30.43 

1892 

1 0 . 4 1  

103.0  
76.4 

0.0177 
4 0  
2 1  
19  

9 .11  

Run 2 C  

01 -07 -92  
1000 

1 9  
2069 

50 .00  
29 .39  
27 .30  

2 . 0 9  

72 .00  
29.03 
1 .oo 

30.03  

1 8 8 8  

1 0 . 4 1  

92 .0  
68.3 

0 .0158 
36  
1 9  
17  

8 .16  

Run 2 0  

0 1-07 -92  
1015  

20  
2060  

50.00 
29.39 
27 .30  

2.09 

72.00 
29.03 

1.20 
30.23 

1893 

1 0 . 4 1  

89.5 
66 .4  

0 .0153 
35 
1 8  
16  

7 . 9 1  
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I n t e r p o l 1  Labs R e p o r t  No. 2-3480 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  B a y .  M i n n e s o t a  

T e s t  No .  1 
Hood E x h a u s t  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) Determinat ions- - - - - - - - -  M e t h o d  7 

Run 3 A  Run 38 

D a t e  o f  run  ................ 01-07-92 01-07-92 
Time o f  r u n  . ........... (HRS) 
F l a s k  number ................ 
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 1 a s k  t e m p e r a t u r e  . . ( DEG-F ) 
b a r .  p r e s s  ......... ( IN.HG) 
f l a s k  vacuum . . . . . . .  ( IN.HG) 
f l a s k  abs .  p r e s s  . . .  (1N.HG) 

D a t a :  T ime  o f  F l a s k  Opening 

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  . ... ( IN.HG) 
f l a s k  s t a t i c  p r e s s .  (1N.HG) 
f l a s k  abs .  p r e s s  . .. (IN.HG) 

Volume g a s  sampled .... (DSML) 
M o i s t u r e  c o n t e n t  ...... (ZV/V)  

N i t r a t e  i n  gas sample . . . ( J  G )  
NO2 i n  g a s  sample ....... ( J G )  

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

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

1045 1100 

21 22 
2068 2031 

50.00 50.00 
29.39 29.39 
21.30 27.30 
2.09 2.09 

1 2 . 0 0  72.00 
29.03 29.03 
1.00 1.20 

30.03 30.23 

1887 1866 

10.77 10.17 

97.0 98.0 
12.0 12.1 

0.0161 0.0170 
38 39 
20 20 
18 18 

NOX E m i s s i o n  r a t e  .... (LB/HR) 8.60 8.79 

Run 3C 

01-07-92 
1115 

23 
2056 

50.00 
29.39 
27.30 
2.09 

72.00 
29.03 
1.10 

30.13 

1882 

10.17 

90.5 
73.1 

0.0170 
39 
20 
18 

8.76 

R u n  3 D  

01-07-92 
1135 

24 
2031 

50.00 
29.39 
27.25 
2.14 

72.00 
29.03 
0.90 

29.93 

1842 

10.71 

88.5 
65.7 

I 0156 
36 
19 
17 

8.04 

44 



I n t e r p o l l  L a b s  Repor t  No .  2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. M i n n e s o t a  

T e s t  No.  2 
No. 12 Waste Gas I n l e t  

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) Determinat ions-- - - - - - - -  Me thod  7 

Run 1A 

D a t e  o f  run ................ 01-08-92 
T i m e  o f  run ............ (HRS) 
F l a s k  number................ 
Volume o f  f l a s k  ......... (HL) 
Data :  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  ......... (1N.HG) 
f l a s k  vacuum ....... (1N.HG) 
f l a s k  abs. p r e s s  ... (1N.HG) 

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

f l a s k  tempera tu re . .  (DEG-F) 
l a b .  b a r .  p r e s s  .... (1U.HG) 
f l a s k  s t a t i c  press. ( IN.HG) 
f l a s k  abs.  p r e s s  ... (1N.HG) 

Volume gas  sampled .... (DSHL) 
M o i s t u r e  c o n t e n t  ...... ( t V / V )  

N i t r a t e  I n  gas  sample ... ( J C )  
N O 2  I n  gas  sample ....... ( J G )  

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

(CR/DSCF) ................. 
(MG/OSCM) ................. 
(PPM-DRY) ................. 
(PPM-WET) ................. 

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

45 

800 

34 
207 1 

86.00 
29.28 
28.20 
1.08 

74.00 
29.11 
-1.30 
27.81 

1808 

8.19 

430.0 
319.1 

0.0771 
176 
92 
85 

38.80 

Run 18 

01-08-92 
815 

37 
2054 

86-00 
29.28 
28.05 
1.23 

74.00 
29.11 
1.00 

30.11 

1938 

8.19 

408.0 
302.7 

0.0683 
156 
82 
75 

34.36 

Run 1C 

0 1-08-92 
830 

38 
2056 

86.00 
29.28 
28.35 
0.93 

74.00 
29.11 
-0.70 
28.41 

. 1845 

8.19 

417.0 
309.4 

0.0733 
168 
88 
81 

36.87 

Run 1D 

01-08-92 
845 

40 
2093 

86.00 
29.28 
28.40 
0.88 

74.00 
29.11 
-1.40 
2i.71 

1834 

8.19 

439.0 
325.7 

0.0776 
178 
93 
85 

39.05 
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I n t e r p o l 1  Labs R e p o r t  No .  2 - 3 4 8 0  
Cyprus  N o r t h s h o r e  Min ing  

S i l v e r  Bay.  M i n n e s o t a  

T e s t  No. 2 
No. 12 Waste Gas I n l e t  

R e s u l t s  o f  Ox ldes  o f  N l t r o g e n  (Now) Detera lna t lons- - - - - - - - -  Me thod  7 

Run 2A Run 28 

D a t e  o f  run ................ 01-08-92 01-08-92 
T i m e  o f  run ............ (HRS)  

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

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

f l a s k  temperature..(DEG-F) 
b a r .  p r e s s  ......... (1N.HG) 
f l a s k  vacuum ....... (1N.HG) 
f l a s k  abs. p r e s s  ... (1N.HG) 

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

f l a s k  temperature..(DEG-F) 
l a b .  b a r .  p r e s s .  ... (1N.HG) 
f l a s k  s t a t l c  press.( IN.HG) 
f l a s k  abs.  p r e s s .  . . ( IN .HG)  

Volume gas  sampled.. .. 
H o l s t u r e  content...... 

N l t r a t e  I n  gas sample. 
NO2 I n  g a s  sample ..... 
NOx C o n c e n t r a t l o n  

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

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

915 930 

4 1  42 
2076 2094 

86.00 86.00 
29.28 29.28 
28.30 28.25 

0.98 1.03 

74.00 74.00 
29.11 29.11 
-1.40 -1.40 
27.71 27.71 

1812 1825 

7.07 7.07 

414.0 415.0 
307.2 307.9 

0.0741 0.0737 
169 169 

89 88  
82 82 

37.27 37.10 

Run 2C 

01-08-92 
945 

55  
2086 

86.00 
29.28 
28.45 

0.83 

74.00 
29.11 
-1.50 
27.61 

1824 

7.07 

431.0 
319.8 

0.0766 
175 

9 2  
85  

38 .54  

Run 2 0  

01-08-92 
1000 

5 6  
2069 

86.00 
29.28 
28.35 

0.93 

74.00 
29.11 
-1.50 
27.61 

1803 

7.07 

415.0 
307.9 

0.0746 
1 7 1  

89 
83 

37.55 

( 

46 



I n t e r p o l 1  Labs R e p o r t  No. 2 -3480 
Cyprus  N o r t h s h o r e  H l n i n g  

S i l v e r  Bay. M i n n e s o t a  

T e s t  NO. 2 
No. 12 Waste Gas I n l e t  

R e s u l t s  o f  O x l d e s  o f  N l t r o g e n  (NOx) Determlnat lons-- - - - - - - -  Me thod  7 

D a t e  o f  run ....... 
Time o f  run ....... 
F l a s k  number..... . 
Volume o f  f l ask . . .  

D a t a r  t i m e  o f  samp 

..... .... 

.... .... 
1 ng 

Run 3A 

... 01-06-92 
HRS) 

.... 
( n L )  

f l a s k  tempera tu re . .  (DEG-F) 
b a r .  p ress . .  ....... (IN ' .HG)  
f l a s k  vacuum ....... (IN.HG) 
f l a s k  abs. p r e s s  ...( IN.HG) 

Da ta :  T ime o f  F l a s k  Open lng  

f l a s k  temperature. . (DEG-F) 
l a b .  b a r .  press. .  .. ( I N . H G )  
f l a s k  s t a t i c  press. ( IN.HG) 
f l a s k  abs. p r e s s  ...( 1N.HG) 

Volume gas  sampled .... ( D S H L )  

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

N l t r a t e  I n  gas  sample... 
NO2 I n  gas  sample ....... 
NOx Concen t  r a t l o n  

(GR/OSCF)............. . .  
(MG/OSCM) ............. 
(PPM-DRY) ............. 
(PPM-WET) ................. 

. N O X  E m l s s l o n  r a t e  .... (LB/HR) 

JG) 
JG) 

... ... ... 

1030 

57 
2062 

86.00 
29.28 
28.25 

1.03 

74.00 
29.11 
-1.90 
27.21 

1763 

8.82 

398.0 
295.3 

0.0732 
167 
88 
8 0  

36.83 

47 

Run 38 

01-08-92 
1045 

58 
2085 

86.00 
29.28 
28.40 

0.88 

74.00 
29.11 
-0.20 
28.91 

1909 

8.82 

413.0 
306.4 

0.0702 
1 6 1  

84 
1 7  

35.30 

Run 3C Run 3D 

01-08-92 01-08-92 
1100 1115 

5 9  60 
2077 2066 

86.00 86.00 
29.28 29.28 
28.80 28.75 

0.48 0.53 

74.00 74.00 
29 .11  29 .11  
0.00 -1.30 

29 .11  27 .81  

1 9 4 1  1 8 4 0  

8.82 8.82 

409.0 412.0 
303.5 305.7 

0.0683 0.0726 
1 5 6  166 

8 2  87 
7 5  79 

34.37 36.53 



I n t e r p o l 1  Labs  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l . v e r  Bay. M i n n e s o t a  

T e s t  No. 2 
No. 12 Waste Gas 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  R u n  16 Run 1C Run 1 D  

D a t e  o f  run ................ 01-08-92 01-08-92 01-08-92 01-08-92 
Time o f  run ( H R S )  805 820 835 850 ............ 
F l a s k  number .  . . ............. 43 44 45 46 
Volume o f  f l a s k  ......... ( M L )  2088 2090 2086 2090 

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 )  92.00 92.00 92.00 92.00 
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 29.10 29.10 29.10 29.10 
f l a s k  vacuum ....... (IN.HG) 26.70 26.75 26.70 26.70 
f l a s k  abs .  p r e s s .  ..(IN.HG) 2.40 2.35 2.40 2.40 

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 )  72.00 72.00 72.00 72.00 
l a b .  b a r .  p r e s s  .... (IN.HG) 29.03 29.03 29.03 29.03 
f l a s k  s t a t i c  press.(IN.HG) -2.40 -2.60 -2.40 -2.10 
f l a s k  abs .  p r e s s  ... (1N.HG) 26.63 26.43 26.63 26.93 

Volume g a s  s a m p l e d  . ... ( D S M L )  1663 1655 1662 1686 

M o i s t u r e  c o n t e n t  ...... ( % V / V )  17.37 17.37 17.37 17.37 

N i t r a t e  i n  g a s  s a m p l e  ... ( J G )  392.0 385.0 378.0 391.0 
NO2 i n  g a s  samp le  ....... ( J G )  290.9 205.7 280.5 290.1 

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

(GR/DSCF) ................. 0.0764 0.0754 0.0738 0.0752 
(MG/OSCM) . ................ 175 173 169 172 
( P P M - D R Y )  91 90 88 90 

NOX E m i s s i o n  r a t e  . . . .  (LB/HR) 38.45 37.96 37.11 37.85 

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

................. (PPM-WET) 76 75 73 74 



!I 

I n t e r p o l 1  Labs  R e p o r t  No. 2 -3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  B a y .  M i n n e s o t a  

T e s t  No. 2 
No. 1 2  Waste Gas S t a c k  

R e s u l t s  o f  O x i d e s  o f  N l 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 2 A  

D a t e  o f  r u n  ................ 01-08-92 
T ime o f  run  ............ (HRS) 9 1 5  

F l a s k  number  ................ 48 
Volume o f  f l a s k  ......... (ML) 2102 

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) 84.00 
b a r .  p r e s s . .  . . ..... (1N.HG) 29.10 
f l a s k  vacuum ....... ( 1 N . H G )  26.75 
f l a s k  abs .  p r e s s  . . .  ( I N . H G )  2 .35  

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

f l a s k  tempera tu re . . (DEG-F)  72 .00  
l a b .  b a r .  p r e s s  ....( I N . H G )  29 .03  

f l a s k  a b s .  p r e s s  . ..( IN.HG) 27.03 

Volume g a s  samp led  .... (DSML) 1703 

M o i s t u r e  c o n t e n t  ......( %V/V) 17.14 

N i t r a t e  I n  gas  samp le  . . . ( J  G )  398.0 
NO2 i n  g a s  sample  ....... ( J G )  295.3 

f l a s k  s t a t i c  p r e s s .  ( IN.HG) -2.00 

(GR/DSCF) ................. 0.0758 
(MG/DSCM) ................. 1 7 3  
( P P M - D R Y )  . . ............... 91  
(PPM-WET) ................. 7 5  

NOX E m i s s i o n  r a t e  .... (LB/HR) 38.12 

Run 2 8  

01-08-92 
9 30 

35 
2089 

83.00 
29 .10  
26.70 

2.40 

72.00 
29.03 
-1.90 
27.13 

1696 

17.14 

396.0 
293.8 

0.0757 
173 

9 1  
7 5  

38.10 

Run 2C 

01-08-92 
945 

49 
2088  

82 .00  
29 .10  
2 6 . 7 0  

2 . 4 0  

72 .00  
29.03 

0 . 7 0  
29.73 

1 8 7 3  

17.14 

401.0 
297.5 

0 .0694 
159 

8 3  
6 9  

34.94 

Run 2D 

01-08-92 
1000 

5 0  
2084 

81.00 
29.10 
26.75 

2.35 

72.00 
29.03 
-2.40 
26.63 

1 6 6 0  

17.14 

391.0 
290.1 

0.0764 
175 

9 1  
76 

38.42 

I 

49 / 
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I n t e r p o l 1  Labs  R e p o r t  NO.  2 -3480  
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay.  M i n n e s o t a  

T e s t  N o .  2 
No. 1 2  Waste Gas 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  ( N O x )  Determlna' t ions-- - - - - - - -nethod 7 

Run 3A 

T i m e  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 . .  (OEG-F) 
b a r .  p r e s s  ......... ( 1 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  of 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  .... (IN.HG) 
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  ... ( 1 N . H G )  

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

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

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/OSCM) ................. 
(PPM-DRY) ................. 
(PPM-WET) ................. 

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

D a t e  o f  r un  ................ 01-08-92 
1 0 3 0  

5 1  
2064 

81  .oo 
29.10  
26 .70  

2 .40  

72 .00  
29.03 
-1.90 
27.13 

1675 

17.86 

423.0 
313.9 

0 .0819 
187 

9 8  
80 

41.21  

50 

Run 38 

01-08-92 
1045 

5 2  
207 1 

81 .00  
29.10 
26 .70  

2.40 

72.00 
29.03 
-2.00 
27 .03  

1674 

17.86 

413.0 
306.4 

0.0800 
183 

9 6  
79 

40.26 

Run 3C Run 3 0  

01-08-92 01-08-92 
1100 1 1 1 5  

53 5 4  
2083 2064  

81.00 81 .00  
29.10 2 9 . 1 0  
26.75 2 6 . 7 0  

2.35 2 .40  

72.00 7 2  .-00 
29.03 29 .03  
-0.70 -0 .90  
28.33 28 .13  

1776 1742 

17.86 17.86 

406.0 408.0 
301.2 302.7 

0 .0741 0 . 0 7 5 9  
1 7 0  1 7 4  

8 9  9 1  
7 3  7 5  

37.31 3 8 . 2 0  



I n t e r p o l 1  L a b s  R e p o r t  No. 2-3480 
Cyprus  N o r t h s h o r e  , M i n i n g  

S i l v e r  Bay. M l n n e s o t a  

T e s t  No. 3 
Hood Exhaus t  I n l e t  

R e s u l t s  o f  Ox ides  o f  N i t r o g e n  (NOx) Determinat ions-- - - - - - - -  N e t h o d  7 

Run 1 A  

D a t e  o f  run ................ 01-09-92 
Time o f  run ............ ( H R S )  

F l a s k  number............... . 
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  temperature. . (DEG-F) 
b a r .  p r e s s  ......... (1N.HG) 
f l a s k  vacuum ....... (1N.HG) 
f l a s k  abs. press...( IN.HG) 

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

f l a s k  temperature..(DEG-F) 
l a b .  b a r .  p ress . .  .. (1N.HG) 
f l a s k  s t a t i c  press. ( IN.HG) 
f l a s k  abs. press...( IN.HG) 

Volume gas  sampled .... (DSML) 

M o i s t u r e  conten t . . .  ... ( * V / V )  

N i t r a t e  i n  gas  sample ... ( J G )  
NO2 I n  gas  sample ....... ( J G )  

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

(GR/OSCF) ................. 
(MG/OSCM). ................ 
(PPM-DRY). ................ 
(PPM-WET)... .............. 

~~ 

805 

6 1  
2100 

80.00 
29.20  
26 .80  

2 . 4 0  

74 .00  
29 .11  

0 .60  
29 .11  

1874 

8 .16  

8 6 . 5  
64 .2  

0 . 0 1 5 0  
34 
18 
16 

Run 18 Run 1 C  Run 10 

01-09-92 01-09-92 01-09-92 
820 835 850  

62  63  64 
2079 2067 2087 

76 .00  78 .00  7 7 . 0 0  
29.20 29 .20  2 9 . 2 0  
26.75 26 .80  2 6 . 7 0  

2 .45  2 . 4 0  2 . 5 0  

74.00 74 .00  7 4 . 0 0  
2 9 . 1 1  29 .11  2 9 . 1 1  

0 .70  0.60 -0 .30  
29 .81  29 .71  2 8 . 8 1  

1857 1843 1793 

8.16 8 .16  8 . 1 6  

91 .0  95 .5  9 9 . 5  
67 .5  10.9 7 3 . 8  

0 .0159 0 .0168 0 .0180  
36  3 8  4 1  
19 20 22 
17 1 8  20  

.... NOX E m i s s i o n  r a t e  (LB/HR)  8 .02  8 . 5 1  :9.00 9 .64  



I I n t e r p o l 1  Labs R e p o r t  N o .  2 - 3 4 8 0  
Cyprus Northshore .H ln<ng 

S l l v e r  B a y .  H lnnesota  

T e s t  No. 3 
Hood Exhaust I n l e t  

R e s u l t s  o f  Oxldes  o f  N i t r o g e n  ( N O x )  Determinations--------- Method 7 

Run 2A Run 28  Run 2C Run 2 0  

Date  of  run................ 01-09-92 01-09-92 01-09-92 01-09-92 
Time o f  run ............ (HRS)  920 935 950 1005 

F l a s k  number. ............... 65 66  33  67 
Volume o f  f l a s k  ......... ( H L )  2068 2096 2088 2073 

Data :  t i m e  o f  sampl ing  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  74 .00  72 .00  76.00 7 4 . 0 0  
bar .  p r e s s  ......... ( I N . H G )  29 .20  29 .20  29 .20  2 9 . 2 0  
f l a s k  vacuum ....... (IN.HG) 26.70  26 .70  26.70 2 6 . 7 0  
f l a s k  a b s .  p r e s s  ... ( IN.HG) 2 .50  2 .50  2 .50  2 . 5 0  

D a t a :  Time o f  F l a s k  Opening 

f l a s k  t e m p e r a t u r e .  . ( D E G - F )  74.00  1 4 . 0 0  74 .00  7 4 . 0 0  
l a b .  b a r .  p r e s s  .... (IN.HG) 2 9 . 1 1  2 9 . 1 1  29 .11  2 9 . 1 1  
f l a s k  s t a t i c  press.(IN.HG) -0.10 -0.30 0.00 -0.40 
f l a s k  a b s .  press ... ( IN.HG) 29 .01  2 8 . 8 1  29 .11  2 8 . 7 1  

Volume g a s  sampled .... (DSHL) 1789 1799 1814 1773 

M o i s t u r e  c o n t e n t .  ..... ( t V / V )  8 .53  8 .53  8 .53  8 . 5 3  

N i t r a t e  i n  gas sample .  . . ( J G )  91.5  100.0 94.5  79.5 
NO2 i n  g a s  sample .  ...... ( J G )  67 .9  74 .2  7 0 . 1  59 .O 

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

( G R / D S C F )  ................. 0.0166 0.0180 0 .0169 0.0145 
(MG/DSCM) ................. 38 4 1  39 33 
( P P H - D R Y )  ................. 20 22 20 17 
( P p H - w E r )  ................. 18 20 18 16 

NOX Emiss ion  r a t e  .... (LB/HR) 8 . 8 8  9.65 9 .05  7 . 7 9  
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I n t e r p o l 1  Labs Repor t  No. 2-3480 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. M i n n e s o t a  

T e s t  No. 3 
Hood E x h a u s t  I n l e t  

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) Determlnat lons- - - - - - - - -  Method 7 

Run 3 A  

D a t e  o f  run ................ 01-09-92 
Time of run  ............ (HRS) 

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

Data:  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  ......... (1N.HG) 
f l a s k  vacuum ....... (1N.HG) 
f l a s k  abs.  p r e s s  ... (1N.HG) 

Data:  T i n e  o f  F l a s k  Open lng  

f 1 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  .... (1N.HG) 
f l a s k  s t a t i c  press.( IN.HG) 
f l a s k  abs.  p r e s s  ... (IN.HG) 

Volume gas  sampled .... ( D S M L )  

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

N i t r a t e  i n  gas sample ... ( J G )  
NO2 i n  g a s  sample ....... ( J G )  

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

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

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

1035 

68  
2101 

77 .00  
29 .20  
26.80 

2 .40  

74 .00  
29 .11  
-0 .60  
28 .51  

1791 

8.55 

99 .5  
73 .8  

0 .0180 
4 1  
22 
20 

9 .65  

Run. 38 

01-09-92 
1050 

69  
2069 

78 .00  
29 .20  
26 .80  

2 . 4 0  

74 .00  
29.11 

. -0 .50  
28 .61  

1771 

8 .55  

97 .0  
7 2 . 0  

0.0178 
4 1  
2 1  
19 

9 .51  

Run 3 C  

01-09-92 
1110 

7 1  
2038 

75.00 
29 .20  
26.90 

2 .30  

74.00 
29 .11  
-0.30 
28.81 

1763 

8 .55  

89 .5  
66.4 

0.0165 
38 
2 0  
18 

. 8 .  82 

Run 3 D  

01-09-92 
1120 

7 2  
2092 

7 6 . 0 0  
29 .20  
2 6 . 7 5  

2 . 4 5  

7 4 . 0 0  
2 9 . 1 1  
- 0 . 6 0  
2 8 . 5 1  

1780 

8 . 5 5  

93 .5  
69 .4  

0 .0170  
39  
2 0  
19 

9 . 1 2  

53 



I n t e r p o l l  Labs  R e p o r t  No. 2-3480  
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. M i n n e s o t a  

T e s t  No. 3 
Hood Exhaus t  S t a c k  

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

Run 1A Run 18  Run 1C Run 10 

D a t e  o f  run ................ 0 1 - 0 9 - 9 2  0 1 - 0 9 - 9 2  0 1 - 0 9 - 9 2  01 -09-92  
Time o f  run  ............ (HRS) 8 1 9  8 3 0  8 4 1  857 

F l a s k  number ................ 73  - 7 4  7 5  76 
Volume o f  f l a s k  ......... (ML) 2065  207 1 2 0 6 6  2093 

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

f l a s k  tempera ture . . (DEG-F)  6 8 . 0 0  6 8 . 0 0  6 8 . 0 0  6 8 . 0 0  
b a r .  p r e s s  ......... ( 1 N . H G )  2 9 . 0 8  2 9 . 0 8  2 9 . 0 8  2 9 . 0 8  
f l a s k  vacuum ....... ( 1 N . H G )  2 6 . 6 0  2 6 . 6 0  2 6 . 3 0  2 6 . 5 0  
f l a s k  abs .  p r e s s  ...( I N . H G )  2 . 4 8  2 . 4 8  2 . 7 8  2 . 5 8  

Data :  T ime o f  F l a s k  O p e n l n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  
l a b .  b a r .  p r e s s  ....( I N . H G )  2 9 . 0 3  2 9 . 0 3 -  2 9 . 0 3  2 9 . 0 3  
f l a s k  s t a t i c  p ress . ( IN .HG)  - 0 . 8 0  - 1 . 1 0  - 1 . 9 0  - 0 . 9 0  
f l a s k  abs .  p r e s s . .  . (1N.HG) 2 8 . 2 3  2 7 . 9 3  2 7 . 1 3  2 8 . 1 3  

Volume gas  sampled  .... (DSHL) 1741  1 7 2 5  1646  1751 

M o i s t u r e  c o n t e n t  ...... ( % V / V )  1 1 . 2 6  1 1 . 2 6  1 1 . 2 6  1 1 . 2 6  

N i t r a t e  I n  gas  sample ... ( J G )  8 8 . 5  9 3 . 5  9 1 . 5  9 2 . 0  
NO2 I n  g a s  sample ....... ( J G )  6 5 . 7  6 9 . 4  6 7 . 9  6 8 . 3  

NOx C o n c e n t  r a t 1  on 

................. 0 . 0 1 8 0  0 . 0 1 7 0  (GR/DSCF) 0 . 0 1 6 5  0 . 0 1 7 6  
(MG/DSCM) ................. 38 4 0  41  39 
(PPM-DRY) ................. 20  2 1  2 2  20  
(PPM-WET) ................. 18  1 9  1 9  18  

NOX E m i s s i o n  r a t e  .... (LBIHR) 8 . 8 3  9 . 4 1  9 . 6 5  9 . 1 3  

54 ' 
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I n t e r p o l 1  Labs  R e p o r t  No. 2 -3480 

C y p r u s  Nor thsh0r .e  , M i n i n g  
S i l v e r  Bay.. M i ' n n e s o t a  

T e s t  No. 3 
Hood E x h a u s t  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N l t r o g e n  (NOx) Determinat lons- - - - - - - - -  M e t h o d  1 

Run 2A 

D a t e  o f  run ................ 01-09-92 
T ime o f  run  ............ (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 )  

f l a s k  vacuum ....... (1N.HG) 
f l a s k  abs.  p r e s s  ...( IN.HG) 

b a r .  p r e s s  ......... (1N.HG) 

Data :  T ime o f  F l a s k  Open ing  

f 1 ask  t e m p e r a t u r e . .  
l a b .  b a r .  p ress . . . .  
f l a s k  s t a t i c  p r e s s .  
f l a s k  abs. p r e s s .  .. 

Volume gas  sampled. .  . 
M o i s t u r e  c o n t e n t . .  ... 

DEG-F) 
I N . H G )  
1N.HG)  
I N . H G )  

(DSML)  

( *v/v 1 

N i t r a t e  I n  gas  sample  ... ( J G )  
NO2 i n  gas  sample  ....... ( J G )  

NOx Concen t  r a t  1 o n  

( G R / D S C F )  ................. 
(MG/OSCM) ................. 
(PPM-DRY) ................. 
(PPM-WET) ................. 

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

916 

11 
2104 

68.00 
29 .08  
26.45 

2.63 

72.00 
29.03 
-1.50 
27.53 

1115 

10.54 

101.0 
1 4 . 9  

0 .0191 
44 
2 3  
20  

10.23 

Run 28 

01-09-92 
9 3 0  

1 8  
2017 

68 .00  
29.08 
26.50 

2.58 

72.00 
29.03 
-0.50 
28.53 

1764 

10.54 

101.0 
14.9 

0.0186 
42 
22  
20  

9.94 

Run 2C 

01-09-92 
945 

1 9  
2085 

68.00 
29.08 
26.55 

2.53 

72 .00  
29.03 
-0 .20  
28.83 

1195 

10.54 

0 

13.0 
83.8 

0204 
47 
24 
22 

10.93 

Run 2D 

01-09-92 
1000 

8 0  
2105 

68.00 
29.08 
2 6 . 6 0  

2.48 

12 .00  
29.03 
-0.10 
28.93 

1823  

10 .54  

109.0 
80.9 

I 

i 

0 .0194 
44 
23 
2 1  

10 .39  
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I n t e r p o l l .  L a b s  R e p o r t  No. -2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. M l n n e s o t a  

T e s t  No. 3 
Hood E x h a u s t  S t a c k  

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

D a t e  o f  run ............. 
Time o f  run............ 

F l a s k  n u m b e r  ........... 
Volume o f  f l a s k  ........ 
D a t a :  t i m e  o f  s a m p l i n g  

Run 314 

... 01-09-92 
HRS) 

.... 
( M L )  

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

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 . . ( O E G - F )  

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

f l a s k  abs .  p r e s s  ... (1N.HG) 

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  ......( Z V / V )  

N l 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) ................. 
(MG/OSCM) ................. 
(PPM-DRY) ................. 
(PPM-WET) ................. 

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

1030 

81 
2093 

68.00 
29.08 
26.60 
2.48 

72.00 
29.03 
-0.40 
28.63 

1792 

11.39 

108.0 
80.1 

0.0195 
45 
23 
21 

10.47 

56 

Run 38 

01-09-92 
1045 

82 
2090 

68.00 
29.08 
26.50 
2.58 

72.00 
29.03 
-0.20 
28.83 

1796 

11.39 

104.0 
77.2 

0.0186 
43 
22 
20 

10.06 

Run 3 C  

01-09-92 
1100 

83 
2060 

69.00 
29.08 
26.50 
2.58 

72.00 
29.03 
-0.40 
28.63 

1757 

11.39 

102.0 
75.7 

0.0188 
43 
23 
20 

10.09 

Run 30 

01-09-92 
1115 

84 
2089 

69.00 
29.08 
26.50 
2.58 

72.00 
29.03 
-0.40 
28.63 

1782 

11.39 

109.0 
80.9 

0.0198 
45 
24 
21 

10.63 
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I n t e r p o l l  L a b s  R e p o r t  N O .  2-3480 
C v ~ r u  s N o r t  h s h o r e  

T e s t  No. 1 
Hood E x h a u s t  I n l e t  

--Wethod 2 R e s u l t s  of 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 - - - - -  

D a t e  o f  D e t e r m i n a t i o n . .  . . . . . . . . . .  

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

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

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

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  number  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  duc t  .................... 
D u c t  w i d t h  ................... ( I N )  

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

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

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

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

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

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

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

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

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

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

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) 

01-01-92 

135 

29.11 

. 8 4  

2 

24 

R e c t a n g u l a r  

0 4  

113 

65.92 

UP 

1.45 

' 237 

8.26 

78.9 

.OS478 

28.84 

1025298 

311966 
216055 



T e s t  No. 1 
Hood E x h a u s t  S t a c k  

I n t e r p o l 1  Labs  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M - i n n e s o t a  

. .  

. .  
... . 

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  Determ'ination-------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  ....... (HRS) 

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

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

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

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

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

t T.l I.,,- , S t a P i c  pi - .ess i i re . .  . . . . . . . . . 
Avg.  g a s  t e m p  ............. (DEG-F) 

M o i s t u r e  c o n t e n t . .  . . . . . . . 

Avg .  l i n e a r  v e l o c i t y  ..... 
Gas d e n s i t y  .............. 
M o l e c u l a r  w e i g h t  . . . . . .(  LB 

( t  V / V )  

FT/SEC) 

LB/ACF ) 

LBMOL E ) 

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) 

01-01-92 

1200 

29.39 

.84 

2 

24 

Round 

70 

26.73 

UP 

- .7A 

130 

10.11 

41.9 

.06311 

28.84 

290680 

16764 
60155 

A- 2 
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I n t e r p o l 1  L a b s  R e p o r t  No .  2-3480 
C y p r u s  N o r t h s h o r e  M i n i ' n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 2 
No.  12 Waste Gas I n l e t  

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

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

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

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

Duc t  l e n g t h  .................. ( I N )  

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

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

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

Avg.  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)  

01-08-92 

1152 

29.28 

.84 

5 

25 

R e c t a n g u l a r  

92 

92 

58.78 

UP 

1.3 

516 

8 . 8 2  

Avg.  l i n e a r  v e l o c i t y  . . ... (FT/SEC) 8 8 . 7  

Gas d e n s i t y  .............. (LB/ACF) .03855 

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 28.92 

723933 
-. 

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

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

312960 
151552 

'I 
.~ \! I -  
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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 -3480 

C y p r u s  N o r t h s h o r e  M i n i n g  
S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 2 
No.  12 Waste  Gas 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 i m e  o f  D e t e r m i n a t i o n . .  .... . ( H R S )  

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

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

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

D u c t  a r e a  . ................ 
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  ........... 
Avg.  g a s  temp. . . . .  ........ 

SQ.FT) 

...... 

iN*."-ci 

DEG-F) 

. M o i s t u r e  c o n t e n t  .......... ( 2  V / V )  

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

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

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

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

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

01 -08 -92  

1117 

29 .1  

. 8 4  

2 

24 

Round 

7 1  

27 .49  

UP 

-. 36 
133  

17 .86  

5 0 . 1  

.06059  

2 8 . 9 2  

3 0 0 3 1 1  

82613 
58708 



I n t e r p o l l  Labs  R e p o r t  No . 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  . Bay . M i n n e s o t a  

T e s t  No . 3 
Hood E x h a u s t  I n l e t  

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

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

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

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

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

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

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

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

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

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

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

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

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

01-09-92 

1145 

29.2 

.84 

4 

24 

R e c t a n g u l a r  

84 

1 1 3  

65.92 

UP 

1.5 

2 3 8  

8 . 5 5  

80.0 

. 05367 
28.83 

1018900 

316394 
2 14297 



I n t e r p o l 1  Labs  R e p o r t  No. 2-3480 
C y p r u s  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay .  M i n n e s o t a  

T e s t  No. 3 
Hood E x h a u s t  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  Determlnat lon-- - - - - -nethod 2 

D a t e  o f  D e t e r m i n a t i o n  . ........... 
T ime  o f  D e t e r m i n a t i o n  ....... (HRS) 
B a r o m e t r i c  p r e s s u r e  . . . . . . .  (IN.HG) 
P i t o t  t u b e  c o e f f i c i e n t  ........... 

Number o f  s a m p l i n g  

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 . .  .. 

p o r  

n t s  

. . .  

. . .  

s ......... 
. . . . . . . . . .  
.......... 
...... (IN) 

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

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

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

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

M o i s t u r e  c o n t e n t .  ......... 

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

Mass f l o w  o f  

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

g h t  ...... (LB/LBMOLE) 

gas  .......... (LB/HR) 

ow r a t e . .  . . . . . . . . . . .  
.............. (ACFM) 
d . ........... (DSCFM) 

n c  

01-09-92 

1127 

29.08 

. 8 4  

1 

12 

Round 

70 

26.73 

UP 

-.ii 

131 

11.39 

50.7 

.06221 

28.84 

303333 

81270 
62497 

I 
I 
I I 

I I 

I I 

I I 

I I 

b I 
I I 

4 
ri 
li 
I1 I 

I I  I 

I 
I 
I 

I 
1 I 
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Sample Train Leak Check: 

Pretest: { 0.02 cfm at 15 in. Hg. (vac) 
Fostest: - 8.0 cfm at _B in. Hg. (vac) 

Particulate Catch Data: 

NG.5  Of filters UsEd: Recovery solvent ( 5 )  

0 acetone 
0 othercs) 

1 
I 

NO. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Int grated G 

Item 

~ 

Impinger No. 1 

Impinger No. 2 

Impinger No. 3 

Condenser 

Desiccant 

Weight ( g )  

Final I Tare IDifference 

I I 

l Y 7 C  I 
........ ...... ._.. .............. . . . .  .-. ___. _ -. .- .......... ..... .- . _ _  . ........... ._.. ..... .... --.--_ _.-._ . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  -.._- -L_ll-----._ Total 

c Sampling Data: 

Bag Fump NO. 87 Bo?: No. F/ Hag No. 1 
Hag Material: 5-layer Aluminized Tedlar Size: 4 5  

Pretest leal. check: 0.0 cc/min at /< in. Hg. 

T i m e  start: (HKS) Time end: 67fS- (HRS) 

sampling rate: VW cc/min Operator: 804 
wr .1  o i  O~ analyzer used to monitor train outlet: & 

cF-1:127 

B-2 S-0046RR 

3 
I 
I 
3 
1 
I 
4 
3 
4 
1, 
I 
I 
I 
I 
I 
I 
- 



Soeratcr (5) 0. B. 9 r3. Q 
,-I 5 . c h < l , r - l r  Pleter Bo:: No. Gasmeter cce+. .%9/ 

Test Run 1 ,..H@ f:77 in.WC Bar. press a9.7/ i n . H a  

kloo- ". .u 2 Sample T r a i n  Leak Check: 
( p ~ ' , b i ~  ' Pretest: c: m.oz cfm at 15 in. Hg. G. Posttest: 0.0 cfm at in. Hg. % 

Trav. Samp. Sample Orif. VAC. Temperatures ('F) 
Point Time Volume Meter 

No. ( m i n )  ( c f l  (inWC) inHq Probe) OvenIImpg. 1 Gas/In (Gas/O 

Condensate Data: 

Weight ( g )  

Item Final Tare Difference 

FLd 5-03 62 Impingers 

Condenser I 

Preliminary results I 
of SO, concentration 
determination I 
Moisture = 

SOI, wet = 

LH/MPIHtu = 



INTERFOLL LaHOHATOHIES EFA METHOD 5/17 SAMPLE LOG SHEET. 

I t e m  

Impinger No. 1 

I m p i n g e r  No. 2 

I m p i n o e r  No. 3 

Condenser 

I' 

Weight  ( g )  

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

SW Y97 r /  

, 

Sample T r a i n  Leal: Check: 

........... ._ ._. .............................. ................... _._ ................... ... .- .___._ ..... -. . ____. ... -.--.-..--..---.ll-"l-"-̂ --l. ~ ~ - . ~ ~ ~ ~ " ~ - ~ - ~ ~ - ~ - ~ ~ ~ . ,  T o t a l  

P r e t e s t :  ( 0.02 cfm a t  15 in. Hg. ( v a c )  ;pl: F 'os tes t :  
- cfm a t  A in. Hg. ( v a c )  6 

6 -J- 

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

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

( ) 0 ace tone  
I 0 o t h e r ( s )  

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

Condensate Data:  

I /  D e s i c c a n t  

I n t e g r a t e d  Gas S a m p l i n g  Da ta :  

Rag Pump NO. 'Is'] BO,: NO. Y Rag NO. 3 

Bag M a t e r i a l :  5 - l a y e r  a l u m i n i z e d  T e d l a r  S i z e :  44 L 

P r e t e s t  lea l :  check:  c c / m i n  a t  &- in.  Hg. 

Time s t a r t :  6 9 3 0  (HHS) Time end: /OW (HRS) 

Samp l ing  r a t e :  WO c c / m i n  Opera to r :  

S/N of 0, A n a l y z e r  used  t o  m o n i t o r  t r a i n  o u t l e t :  6 

- 

- 
C F - 0 2 3  

R-a 
S-0046RR 

I 
i 

! 
I I 

1 
a I 

1 
1 
! 
I i 

I 
I 

1 

I 
I 
I 

I 

i 

I 

1 
~~ 



\ 
r, Sample T r a i n  L e a k  C h e c k :  

E 
% 

P r e t e s t :  e: 0.07 c f m  at  15 i n .  Hg. c, P o s t t e s t :  6.0 c f m  a t  E i n .  Hg. 

floe - tAFeT-, 

C o n d e n  sat e Data: 

W e i g h t  ( g )  

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

sw Y9 7 5- I Impi  n g e r s  

C o n d e n s e r  

I I I 

~~~ ~~~ ~~ 

P r e l i m i n a r y  r e s u l t s  
of SO= c o n c e n t r a t i o n  

S O z ,  d r y  = 

I 
I 

I LH/MPlBtu = 



.. I 

Sample  T r a i n  L e a k  Check: 

P r e t e s t :  < 0.02 cfm a t  15 i n .  Hg. ( v a c )  
F'ostest: - cfm a t  __ i n .  Hg. ( v a c )  

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

No.s of filters UsEd:  Recovery  s o l v e n t  (5) 

. -  < 0 a c e t o n e  
I 0 G t h e r ( 5 )  

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

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

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

Bag Pump No. n3 BO>: NO. 3 Bag No. 3 
Bag Mater ia l :  % l a y e r  Aluminized T e d l a r  S i z e :  4 3  

P r e t e s t  leal: check: 6-0 cc /min  a t  /r i n .  Hg. 

T i m e  s t a r t :  /b'l( ( H R S )  T i m e  end: (HFis )  

Sampling r a t e :  '/cw cc /min  O p e r a t o r :  

S/N o i  O~ a n a l y z e r  UsEd t o  moni tor  t r a i n  o u t l e t :  & 
CF-i:i23 

S-0046RR 8-6 



I 
I I 

r 
r 
c 
r 
r 
I 
I 
I 
! 
! 
3; 
! 
3 
3 
3 
t 
3 

I 
I 

I )Sample Train Leak Check: 
Pretest: %: Q.02 cfm at 15 in. Hg. 
Posttest: ..OL’ cfm at E i n .  Hg. 

u i z 6  /woo. 
b 

Condensate Data: 

Preliminary results 
of SO, concentration 
determination 

SO,, wet = kr-4 
c >-3s7 A !  

0- 7 



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

Tes t  Flask 

P o i n t  No. (HRS) ( I N - H G . )  ( F) 
Run Flask Time Vacuum Tgmp. 

I 

Leak Rate 
<0.4 IN.HG./MIN. 

- 
0. 

- 
1 
2 
3 
4 
5 
6 
7 
0 

9 
LO 
11 
12 
13 

14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 

25 

26 
27 

@ Yes 

Yes 

@ Yes 

@ Yes 

&? Yes 

@ Yes 

@ Yes 

Yes 

B Yes 

Yes 

lj?Z Yes 

@ Yes 

L7 Yes 

ff Yes 

Yes 
Yes 

L7 Yes 

D Yes 

a Yes 

ff Yes 

a Yes 

D Yes 

D Yes 

5 Yes 

a Yes 

Yes 

U Yes 

I 
I 

! 

1 
I 
I 
I 
I 
I 

I 

I 

1 





INTERFOLL LAHOHATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

//$$2 Test Run i - .&).> 5 ,!A‘ / , , / l i ’ , Z  47 @ate .- Job 
Sour CE gx Irr L; I- \ts: <. e No. of ’ t r ’ ave r~e  p o i n t 5 > .  .? 
nethod L. F i l t e r  ho lder :  +/.--~-.- _L 2 .) F i l t e r  type: q,G5-s- f,~,;,.. 

6, 

I tem 
F i n a l  

Impinger NO. 1 

Impinger No. 2 

Impinger No. 3 

Condenser 

,,,iccant n-- 

Sample T ra in  Leal: Check: 

P re tes t :  < 0.02 cfm at 15 in .  Hg. (vac) 0 
Postest :  - cfm at __ i n .  Hg. (vac) 0 

Tare D i f f e rence  

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

N0.s of f i l t r r s  used: Recovery so lvent  ( 5 )  

0 acetone 
0 o t h e r ( 5 )  

No. o f  probe wash b o t t l e s :  
Sample recovered by: 

Condensate Data: 

.. ................. ........ ... --.---.__...__._ .......................... ................... -X”.-._--I.̂ I_̂ I_--.̂ .II- 
.... ._ ...... __ ... 

-. Tot a1 

I n teg ra ted  Gas Sampling Data: 

sag Pump NO. 8-c BO,: NO. ’‘y Bag No. ’/ 
Rag mate r ia l :  5- layer Aluminized Tedlar Sire:  4 3  

PrEteSt leal: check: Ll cc/min a t  1 5 - i n .  Hg. 

Time s t a r t :  L ~ ~ J G  (HRC) T i m e  End: &‘>- (HRS) 

Sampling r a t e :  k ~ :  cc imin  Operator: J+-+J- 

S i N  G+ Cj2 Analyzer used t o  monitor t r a i n  o u t l e t :  fl 
CF-023 

S-0046RR 
B- 10 

I 
I 
‘I 

11 
6 I 
b I 

I 
4 
I 
1 
I 
I 
I I 

1 
I I 
I 
1 
I I 

I 1 

- 



1 
I 
I 
I 
I 
I ! 

r 
r 
1 

I 
r 
I 
I 
'! I 

T r  av. 
P o i n t  

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

I- F 
- 
2 

S a m p l e  T r a i n  Leak Check: 
Fretest: .: Q.Q2 c f m  at  15 
P o s t t e s t :  L' c fm a t  - i n .  

In- E:9 
Samp. 11 Sample  I O r i f .  IVAC. I T e m p e r a t u r e s  (OF) I G i  
T i m e  11 Volume I meter( + 

Condensate  Data: 

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  - 
Y L  Irnpi nger 5 

P r e l i m i n a r y  results  
of SO,  c o n c e n t r a t i o n  
d e t e r m i  n a t i o n  

I Moisture = x v / v  I 

8-11 



Sample Train Leak Check: 

Fretest: < 0.02 cfm at 15 in. Hg. (vac) 0 
F'ostest: - cfrn at - in. Hg. (vac) r~ - 

Particulate Catch Data: 

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

0 acetone 
0 other(s) 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

I 
Weight ( g )  

Item 
Final Tare Difference 

Impinger NO. 1 1 I -II 
Impinger No. 2 

lmpinger NO. J 

Condenser 

Desiccant 

I 

............ ............ .................................. ......................................................................... 
.................. _i =..-. ~ ..... ~.~ ...... --.----- _̂_-----.-.-. l_l___l_.____. Total 

Integrated Gas Sampling Data: 

z_ Bag Furnp No. 3 5 -  B o x  NO. j r  Hag NO. 

Bag Material: 5-layer Muminized Tedlar Size: 

Fretrst leak check: o cc/min at IY' in. Hg. 

Time start: 043< (HRS) Time end: / 0 3 0  (HRS) 

Sampling rate: 4 6 )  cc/mi'n Operator: p L + f  

sir4 of 0, Analyzer used t o  monitor train outlet: - # 
CF-025 

8-12 S-0046RR 



S a m p l e  T r a i n  Leak Check: 
Fretest: :: 0.02 c fm a t  15 i n .  
P o z t t e s t :  c f m  a t  i n .  

r 

I t e m  
- 

Impinge r s  

Condenser  

Trav.  Samp. Sample  O r i f .  VAC. T e m p e r a t u r e s  ("F 1 
P o i n t  T i m e  Volume Meter 

No. (min)  ( c f )  (inWC) inHq P r o b e  Oven Impg. G a s / I n  G a s l o u t  

Weight ( g )  

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

c 2 7  2 / L  

Condensa te  D a t a :  

I I 
1 

D e s i c c a n t  /m- /i 

P r e l  i m i  n a r y  r e s u l t s  
of SOz c o n c e n t r a t i o n  
d e t e r m i  n a t i o n  

I M o i s t u r e  = %v/v  I 
SO=, d r y  = 

SO=, w e t  = 

I LB/MrlBtu = I 
I 



I 
I 

INTERFOLL LOBORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET _- 

J cab fi, .~ F, i i;$ ,:c>,< 4 Test R u n  3: 

source &'.d /.,.*A r >k No. of 'traverse points 
Method & Filter holdet-: yk SJ. Filter type: c ; k ; 5 5  , / 

Final 

Impinger No. 1 

Sample Train Leak Check: 

Tare Difference 

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

Particulate Catch Data: 

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

0 acetone 
0 other(%.) 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

I 

1 Condenser I Condenser 

Desiccant Desiccant 

t ............. ..... .............. ............... .... ..._....... ........................ _-------. --.-- -.- -.--~-- ; ____." .--. Total ..................... 1 
Integrated Gas Sampling Data: 

Bag Pump No. 95- Box No. /p Bag No. 3 
Bag Material: 5-layer CIluminized Tedlar Size: 4 3  

PrEtESt leak check: 8 cc/min at iY- in. Hg. 

Time start: k,7c/f (HRS) Time end: //q5A (HFS) 

Sampling rate: &Ll cc/min Operator: Pfit'-c- 
S i N  G i  O z  AnAlyzer used t o  monitor train outlet: - 

I 

6-14 



_ -  ~- .__ _.. _ _  _. _-.- n ? : P : Z S C  4 S ~ C  : i:+!c 3a:a S h a e z  

m * - + * 2 / 5  Os e r  a t sr  ( s ) 3 ~ h ; / . .  4; 6 
S o u r c e  Fleter SO:: No. 'r Gasmeter c o e i .  . . y > - u  
C a t e  / 7 c .  Test  & Run ..'.H& L77   in.^^ B a r .  p r a s s  2- i n . H q  

Sample T r a i n  Leak Check: 
F r e t e z t :  e' 0.02 c f m  at :5 i n .  
P o s t t e s t :  . 0 c f m  at in. 

I 
Trav.  Samp. Sample O r i f .  VAC. Temperatures ('F) I1 a:.: ygen 
P o i n t  T i m e  V o l u m e  H e t e r  

( c f )  (inWC) inHg Probe Oven Impg .  G a s / I n  Gas/Out No. ( m i n )  

Condensate Data: 

Weight (g) 

esi ccan 

P r e l i m i n a r y  r e s u l t s  
of SO, c o n c e n t r a t i o n  
d e t e r m i n a t i o n  

M o i s t u r e  = xv /v  j 



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

EPA Method 7 Sample Co l l ec t i on  
F i e l d  Data Sheet 

~ o b ~ ~ p ~ - c c ~  /*/7/oep~~)5~ Date 1 -74Jz Bar. P r e s s u r e 2 7 3 9  IN.HG. 
Test  Locationhc+ V&#5&+Fuel Type Sample T ra in  No. 

Pump NO. Y Technicianp/]A, - .) ,7 

Tes t  Flask 

P o i n t  No. (HRS) ( IN .HG. ) ( F) ~0.4 IN.HG./MIN. 
NO. Run Flask Time Vacuum T g w  . Leak Rate 

1 
2 
3 

4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 

23 

24 

25 

26 

27 

0 Yes 

lid Yes 

@Yes 

H Yes 

W Y e s  

&? Yes 

Yes 

@' Yes 

&Yes 

&Yes 

W Y e s  

Yes 

D Yes 
ff Yes 
D Yes 

R Yes 

ff Yes 

D Yes 

ff Yes 

R Yes 

Yes 

R Yes 

ff Yes 

U Yes 

ff Yes 

U Yes 

ff Yes 

1 

I 
1 

1 I 

I I 

I I 
3 
I I 

3 
II 
4 
1 I 

I I 

I 
I 
I 
I 



- 
- 

INTEEPOLL LABORATORIES EPA NETHOD 2 FIELD DATA SHEEl 

J o b  neL:s &~&zz.F k/sw.. 
s o u r c e  

T e s t  2 Run - D a t e  1-7-a 
S t a c k  dimen. cqq * I L T  I N .  

Dry b u l b  OF Wet b u l b -  ‘F 

Manometer :  L) Reg. L) Exp. D E l e c .  

B a r o m e t r i c  p r e s s u r e  Z4.W i n  Hg 

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

O p e r a t o r s  

P i t o t  No. 

II 

Schemat ic  of 
C r o s s  S e c t i o n  

6-17 



INTERFOLL LABORATORIES EPA NETHOD 3/17 SPlNPLE LOG SHEET 

J o b  c L, f76U5. &okrn5MdE c-i D a t e  /-Y-y> T e s t  - 3 Run / 
S o u r c e "  L o  L,.~-*.TT TAX 
Plethod f l b & y -  Fl  1 ter h o l d e r :  ,cmr F i l t e r  t ype :  

c 7  No. of t r a v e r s e  p o i n t s  94 0 
G r7 y c 

6 fi"$,,') 
Sample  T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 c f m  a t  15 i n .  Hg. (vac) 
P o n t e s t :  - - -00 c f m  a t  /b i n .  Hg. ( v a c )  

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

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

J D a c e t o n e  
D o t h e r ( 6 )  

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

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

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

Hag Pump NO. B7 B O X  NO. z$' Bag NO. / 

Bag Material: 5 - l aye r  Aluminized T e d l a r  Size:  4 a  

P r e t e s t  lea): check: 0.0 cc/min a t  /r i n .  Hg. 

T i m e  s t a r t :  Oqd" (HRS) T i m e  end: 8.O (HRS) 

Sampling rate: C/O6 c c / m i n  Opera tor :  . .  

S/N or O~ Analyzer  u s e d  to m o n i t o r  t r a i n  o u t l e t :  6 
CF-023 

S-0046RR 
8-18 



..J 

; T r . . ~ ~ . , - , :  , . - :,-.= rz.: _,.. . _, .. IL_ irrr.'L,hr , -. . *_., 
EF'4 Method 4 and 6 Field Data Sheet - 

Ooerator ( 5 )  (D-oA Be 
Pleter Bo:: No. 2 Gasmeter coef. .%!!/ /.n in.WC Bar. press =Oin.Hq 

Sample Train Leak Check: 
Pretest: :: 0.02 cfm at 2 in. Hq. fl 
Posttest: 

/Lfl.kld : Ad 
.3* cfm at /o in. Hg. 

. .  ... 6 
'rav. I Samp. I1 Sample I Orif; IVAC. H Temperatures (OF) Oxygen, 
'ointl Time 1 Volume I fletet-I 1- No. (min) ( c f )  (inWC) i n H q  Probe 

Condensate Data: 

Impg. Gas/In lGas/Out im (%v/v) 

erence 

Condenser 

7 

Preliminary results 
of SO, concentration 
determination 

DSCF V,,, - 
Moisture = %v/v 

- 
- - 

SO,, dry = PPm 

SO=, wet = ppm I 

I 

r 5-22.7 -1 
B-19 



INTERF'OLL LAPORRTORIES EPR METHOD 5/17 SAMPLE LOG SHEET 

6 
Samplu T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. ( v a c )  
P o s t  est : -00 c f m  a t  (0 i n .  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) 

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

( 1 )  

No. of p r o b e  wash bottles:  
Sample r e c o v e r e d  by: 

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

I t e m  

Impinger  No. 1 

Impinger  No. 2 

Condenser  

D e s i c c a n t  

Weight (q) 

F i n a l  D i  f f e r e n c s  =El= 
I n t e g r a t e d  Gas Sampling D a t a :  

Bag Fump NG. P7 HGX NO. 2q Bag No. 3 

Bag Material: 5 - l aye r  Aluminized T e d l a r  Size: 4% 

P r e t e s t  leal: check:  0 6  cc/min a t  / .  i n .  Hg. 

T i m e  s tar t :  &Is (HRS) T i m e  end: / O l s  (HRS) 

Sampl ing  rate: YW c c / m i n  Opera to r :  D,-& 1 
S / N  o i  0, Analyze r  used  to monitor t r a i n  o u t l e t :  & 

CF-023 

8-20 
S-0046RR 



Sample T r a i n  Leak Check: 
P r e t e s t :  i 0.02 cfm a t  15 in. Hg. 
P o s t t e s t :  -00 cfm a t  7J- . i n .  ng.  

I tem 

I m p i  nger s 

Condenser 

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

Weight ( g )  

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

s u  J (0 s- + 
I 

8-21 

P r e l  i m i  n a r y  r e s u l t s  
of SO, c o n c e n t r a t i o n  
d e t e r m i n a t i o n  

M o i s t u r e  = %v/v  

SO=, d r y  = 

SO=,  wet = 



INTERPOLL LOFOR~TORIES Era METHOD 5/17 SOMPLE LOG SHEET 

3 Run 3 Job cvfl/d'< & $Zrn3& E-8 /% .QJdG Date /-%a T e s t  - &3-- ' A  No.  of t r a v e r s e  p o i n t s  2r/ 
S o u r c e '  / F i l t e r  t y p e :  .4 Method ) % o A - ~ F i l  er h o l d e r :  

3 )  
F- 

G7 (I$++ 
Sample  T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. (vac) 
P o s t e s t :  cfm a t  - i n .  Hg. (vac) 0 - 

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

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

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

C I )  

No. o f  probe  wash b o t t l e s :  
Sample r e c o v e r e d  by: 

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

D i f f e r e n c e  

eci ccan 

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

Hag Fump N o .  87 How No. zr Bag No. 3 
Bag Material: 5 - l aye r  Aluminized T e d l a r  Size: 4% 

F r e t r s t  leal: check: 0 0  cc/min a t  /r i n .  Hg. 

T i m e  s t a r t :  /&* (HRS)  T i m e  end: (HRS) 

Sampling rate: c c / m i n  Opera to r :  j3-g- 
S/N oi  O= Analyzer  used to m o n i t o r  t r a i n  o u t l e t :  

CF-023 

8-22 
S-0046RR 

I 
1 
4 
11 
I 
I 
I 
I 
I 
I 
I 



. . . . . - -. ,. . . - - _  
- ,  . I , , _, .. .. .. ai: Lc3Li?r : i,-: 1 E;. 

€PA Method 4 and b F i e l d  Data S h e e t  

S a m p l e  T r a i n  L e a k  Check: . .  
P r e t e s t :  :: 0.02 c f m  at  & i n .  Hg: # P o s t t e s t :  'od c f m  a t  /3. i n .  H g .  s 

Condensate  Data: 

7 
Weight (g) 

Item F i n a l  ' T a r e  D i f f e r e n c e  

6%. 0 SL I -14 3 Impi nger  5 

Condenser 

I I I 

P r e l i m i n a r y  r e s u l t s  
of SO,  c o n c e n t r a t i o n  
d e t e r m i n a t i o n  



I n t e r p o l 1  Laborator ies  

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

Job C-/p#?, J'i /Vl* /l ) I )  ' Date b - 9-  qr Bar. Pressure Zq<zoIN.HG. 
T e s t  ;;cation Fuel Type Sample T r a i n  No. 

(612)786-6020 

S A  1-1bJ.jf a A L s T . )  Technician ,>.&.ZA/&Ul J Pump No: 

Leak Rate  

10 

11 
1 2  

13  

14 
15 

16  
17 

18 

19 
20 

21  

22 
23 

24 

25 
26 
27 

@? Yes 

QT Yes 

Yes 

Yes 

/sl Yes 

E? Yes 
B Yes 

Yes 

Igr Yes 

@ Yes 

E7 Yes 

a Yes 

ff Yes 
D Yes 
R Yes 

ff Yes 
Yes 

U Yes 

Yes 

ff Yes 
ff Yes 

Yes 

ff Yes 

U Yes 

ff Yes 
Yes 

E7 Yes 

5-26 
8-24 

1 
I 

I 
I I 

1 
I I 

I I 

4 
I .. j 

I 
I I 



~ 

INTERPOLL LABORATORIES EPA METHOD 2 F I E L D  DATA SHEET 

Job 

Sour-ce 

a 
S t a c k  d i m e n .  I N .  

D r y  b u l b  'F W e t  bulb- 

M a n o m e t e r :  Reg. 0 Exp.  0 Elec .  

i n  WC 

S c h e m a t i c  of 
C r o s s  S e c t i o n  

il 
I I 

c 
r 
II 

1 

T e m p e r a t u r e  

P o i n t  ( i n  WC) OQ75 



I Temp. meas. tool & S/N: IlTirne end: hrs I 
R or nothing= reg. manometer: S= expanded; E = electronic 5-392.1 

B-26 

- 

I 
I 
I 
I 
I 
I 
I 
4 
I 
II 
II 
11 
I; 

I 



I 
I 
I 
r 
r 
c 
c 
c 
c 
c 
I 
! 
I 
I 
! 
! 
! 
! 
!! 

INTESFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Job &,&5 , 
Source /.food i/eP7+ , I fDLK 
Method ;? F i l t e r  ho lder :  

Date /$/!!A Test J Run 
No. of t averse p o i n t s  7, 

'pe: Qh5s 4,kf 
/ 

Sample T r a i n  Leak Check: 

Pretest :  { 0.02 cfm a t  15 in. Hg. (vac) 0 
Postest: cfm a t  - in. Hg. (vac) 0 - 

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 so lvent  (e) 

0 acetone 
0 o t h e r t s )  

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

- . ... _ _ _  .__. Total  

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

Hag Fump No. fiz Hox No. Hag No. / 
Rag t l a te r i a l :  5-layer Numin ized Tedlar Size: 

Pretes t  leal: check: 0 cc/min a t  /t.! in. Hg. 

Time s t a r t :  &d$ (HRS) Time end: &@ (HRS) 

SIN or o= Rnalyzer used t o  monitor t r a i n  * outle t :  

Sampling ra te :  a cc/min Operator: 

CF-02; 

S-0046RR 8-27 



Item 

Irnpi n g e r  s 

Condenser 

D e s i c c a n t  f 3 i j  I i293’ /ti 

1 
Weight (g )  

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

W G  ZOO (00 

1 I 

P r e l i m i n a r y  r e s u l t s  
of SOr. c o n c e n t r a t i o n  
d e t e r m i  n a t i o n  

Moisture = % V / V  

S O , ,  d r y  = 

I LB/MMBtu = I 

I~ 
I 
I 
I 
I 
I 
I 
4 
I 
4 
3 
4 
I 
I 
1 
I 
4 
4 
I 



INTERPOLL LAHORATORIES EPA METHOD 5/17 SAHPLE LOG SHEET 

Job , 
n e t h o d  A .. F i l t e r  hoTder: 9/!<q 
S o u r c e  /‘H&J L/ en4 .*GY . 

F i l t e r  t y p e :  
/ ~ 

Sample  T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. ( v a c )  D 
i n .  Hg. ( v a c )  0 P o s t e s t  : cfm a t  - - 

P a r t i c u l a t e  Catch  D a t a  

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

D a c e t o n e  
o t h e r t s )  

No. o f  p r o b e  wash b o t t l e s :  
S a m p l e  r e c o v e r e d  by: 

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

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

Hag Pump NO. 35 ~ o i :  NO. ‘9 Hag NO. 2 
Bag R a t e r i a l :  5 - l a y e r  Mumin ized  T e d l a r  Size: 4- 

P r e t e s t  lea): check:  0 cc/min a t  -< / i n .  Hg. 

T i m e  s t a r t :  6990 (HRS) T i m e  end: & (HRS) 

Sampling rate: f&& c c / m i n  Operator: BdI- 
S/N 0 4  o= Analyze r  u s e d  t o  monitor  t r a i n  o u t l e t :  

CF-025 

S -0046RR 
8-29 



Condensate Data: 

Weight ( g )  

I t e m  D i f f e r e n c e  

Condenser 

Desiccant  

P r e l i m i n a r y  r e s u l  t 5  

of SO, c o n c e n t r a t i o n  
de termi  n a t i o n  

M o i s t u r e  = % V / V  

SO=, d r y  = 

I 
I 
I 
I 
4 
I 
I I 

I 
3 
3 
3 
4 
I, 
I 
I 
I 
I 
I 

5-20? ;1 I 
E-30 



I 
I 
I 
'I 
I 
I 
I 
I 
I 
I 
I1 
c 
c 
c 
c 
c 
c 
r 
r 

INTERFOLL LABORATORIES EPA METHOD 5/17 SFIMPLE LOG SHEET 

Job l/#Y/4 c, . I  . D a t e  ][$h% T e 6 t  2 Run 
S o u r c e  /I f i n d  Veri+ S+o/K . No. of r v e r s e  p o i n t s  1 . -  

method 6. F i l t e r  ' ho lde r :  -Q//n5< F i l t e r  t ype :  dhSC +t2rd 
/ , /. 

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

P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. (vac) 0 
cfm a t  - i n .  Hg. (vac) 0 - 

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

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

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

No. of  p r o b e  w a s h  bo t t les :  
Sample r e c o v e r e d  by: 

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

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

Bag F'ump No. 3, Box No. 3 d  Bag  No. 3 

Bag Material: 5 - l a y e r  Aluminized T e d l a r  Size: 4 5  

P r e t e s t  leak check:  d cc/min a t  /< in. ng. 

1034  (HRS) T i m e  end: 1/33 (HRS) T i m e  s t a r t :  + cc /min  Opera tor :  Sampling ra te :  & 
S/N D+ Oz A n a l y z e r  u s e d  to monitor  t r a i n  o u t l e t :  - 

CF-023 

8-31 S -0046RR 



Condensate Data: 

Weight (g )  

I t e m  F i n a l  T a r e  Di f f erence 

Impi nger 5 

Condenser 

Desiccant  i330 

6-32 

P r e l i m i n a r y  r e s u l t s  
of SO= c o n c e n t r a t i o n  
d e t e r m i n a t i o n  -1' 

I 
I 

H o i s t u r e  = 

SO=, d r y  = 

SOm, w e t  = 

LB/nrmtu = 



'I 
I 
I 
I 

Interpol1 Laboratories 
(612)786-6020 

EPA Method 7 Sample Collection 
Field Data Sheet 

Jo &&U.S /45?c%/ 5 Date - q z  Bar. P r e s s u r e L q , m  IN.HG. 
TestJ&ation ,M&? Fuel Type Sample Train No. 

Le4 f- 5 fa+ TechnicianDVH -<a Pump NO. Y 

Leak Rate 
<0.4 IN.HG./MIN. 

m e s  No 

fl Yes a No 

fl Yes ff No 
fl Yes No 

ff Yes ff No 

ff Yes a No 
Yes a NO 

ff Yes D No 

Yes No 
Yes a No 

D Yes a NO 

a Yes a NO 

~7 Yes n NO 

a Yes ff No 

26 G' Yes No 

27 U Yes ~7 No 

5-26 
8-33 





INTERPOLL LABORATORIES EPCI METHOD 5/17 SAMPLE LOG SHEET 

Weight (g) 
I tem 

F i n a l  Tare D i f f e r e n c e  - 
Fa Impinger No. 1 

Impinger No. 2 

Sample T r a i n  Leak Check: 

Pretest :  { 0.02 c f m  a t  13 fn .  Hg. (Lac) 
Postest: - -90 cfm a t  in .  Hg. (vac) 

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

N0.s of  f i l t e r s  used: Recovery so l ven t  (5) 

I 0 acetone 
0 o t h e r ( s )  

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

Condensate Data: 

Condenser II H 
lW Desiccant I 

.. . .. ._ .. -. __ _ _  .. _. ._ ._ - . . . -. .. . -. -. . . -. -. . . . .. . .. ._ ... . . . .. . -. . .. . . . .. -. . .. -. . . . . .. . ....... . . .... ___ . .- ~ L.;__.I __-.-.......-.--- 
Il....l-..-.---.Î-II--*. 

T o t a l  

I n teg ra ted  Gas Sampling Data: 

Hag p u m p  NO. B 7 BO;: NO. /< Bag NO. / 
B a g  mater ia l :  5- layer  Aluminized Tedlar Size: 44 - L 

Pretes t  lea): check: G,O cc/min a t  /‘i- in. Hg. 

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

Sampling r a t e :  Y O 0  cc im in  Operator: a.4. 
SIN o+ O:, Analyzer used t o  monitor t r a i n  o u t l e t :  f& 

CF-021. 

S-0046RR 
n ?r 



Sample Tra in  Leak Check: 
Fretest: -: 0.02 cfm at 15 i n .  Hg. 
Posttest: - O 0  cfm at /z i n .  Hg. 

3 
)Am-- 

G 

Condensate Data: 

Desiccant 

Preliminary results 
of SO= concentration 
determination 

Moisture = 8, xv /v  

SO,, dry = P P m  

SO=,  wet = PPm , 

! 

I 

I I 

I I 

! 
I i 

! 
II 
li 
I; I 

I I 

I 
J 

I 
I 
I 

I 

8-36 



INTERFOLL LABORATORIES EPA NETHOD 5/17 - SAMPLE LOG SHEET 

co 
Sample T r a i n  Leak Check: 

pretest :  , 0.02 cfm a t  15 in. ng. (vat) 4 
Fostest  : - - .OD cfm a t  /D in.  ~ g .  (vac) 0 

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

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

0 acetone 
0 othercs) 

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

Condensate Data: 

I n teg ra ted  Gas Sampling Data: 

sag pump No. R 7 ~u;: NO. i s  Bag NO. 

gag mater ia l :  5- layer f i luminized Tedlar Size: 

Pretest  leal: check: 0.0 cc/min a t  /X in. Hg. 

Time s t a r t :  ?/< ( w s )  Time end: /o/Y (nfis) 

- 

sampling ra te :  YO0 cc/min Operator: D 8 
sit4 o i  oz Analyzer used t o  monitor t r a i n  Gut let :  6 . .  

C F - 0 2 3  

S-0046RR B-37 



dlf . Afl. (pGt0  1 Sample T r a i n  Leak Check: 

I 6 L I J S  F r e t e s t :  e: 0.02 cfm a t  15 i n .  Hg. 
!fb P o s t t e s t :  .OO cfm a t  /o i n .  Hg. 

Trav .  Sarnp. Sample O r i f .  VAC. Temperatures ('F) 
P o i n t  Time Volume M e t e r  . 
No - (rnin) (cf) (inWC) inHg Probe Oven Impg. Gas / In  Gas/Out 

I 

Condensate Data: 

Weight (9 )  

I t e m  F ina l  T a r e  D i f f e r e n c e  

I m p  i nger s $lo <& ' P/. Ll 

Condenser 

P r e l i m i n a r y  results 

Moisture = 

SO,, d r y  = 

8-38 
~. 



INTERFOLL L A B O R ~ T O R I E S  EPA METHOD 5/17 - SaMPLE LOG SHEET _- 

6 
Sample T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 c fm a t  15 in .  Hg. ( v a c )  
F 'os tes t :  - 6.0 c fm a t  & in. Hg. ( v a c )  

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

N0.s o f  f i l t e r s  used: RECOVEry S O l V E n t  ( 5 )  

! 0 ace tone  
0 o t h e r ( s )  

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

Condensate Data:  

Weigh t  (g )  

. . .. . . . . . . . . . .... . ._ . . . .. . .... ... . . . . .. .. . . . - . . - -. - .. . . . . .. . . . . . . . . . . . ._ . .. . .. . . . . . . .... . . . . . . __.__.-_.----.-- ----.- . . .- ... . . . . . .. .. . . . . .. __._..."_.I-.-----.--". T o t a l  I 
I n t e g r a t e d  Gas Sampl ing  Data:  

Rag Pump No. 6 7 B o x  NO. /T  Hag No. .3 
Rag f l a t e r i a l :  % l a y e r  f i l u rn in i zed  T e d l a r  Size:  4% 

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

Time s t a r t :  (HRS) Time end: /I36 (HRS) 

~ a r , p l i n g  r a t e :  c c / m i n  Opera to r :  b..qd 
S ~ N  Gf O~ a n a l y z e r  u s e d  t o  m o n i t o r  t r a i n  o u t l e t :  6- 

CF-023  

D ?a S-0046RR 



... 
Condensate Data: 

Item 

~~ ~ 

Weight (g) 

Final Tare Difference 

I I I 

Preliminary results 
of SO, concentration 
determination 

Moisture = y,g/ %v/v 

SO=, d r y  = 

I 
I 
I 



Interpoll Laboratories 
(612)786-6020 

EPA Method 7 Sample Collection 
Field Data Sheet 

Job cy,)& /C~.~~XSMGYZ &  oa ate I-&+@? Bar. Pressure>$. 2,f IN.HG. 
Test LocationLk-n? Fuel Type Sample Train No. C\k.r 
6G.i  xbyLc*T Technician &(7 Pump No. , y q  

Test, Flask 

Point No. (HRS) (IN .HG. ) ( F)  <0.4 IN.HG./MIN. 
No. Run Flask Time Vacuum T g w  . Leak Rate 

15 
16 
17 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
I 

=Yes 
Yes 
Yes 

@ Yes 
@ Yes 

Yes 
Yes 

B Yes 
a Yes 

Yes 
& Yes 
ef Yes 
D Yes 
CI Yes 
ff Yes 
D Yes 
ff Yes 
E7 Yes 
ff Yes 
E7 Yes 
a Yes 
fl Yes 
ff Yes 
U Yes 
ff Yes 
U Yes 
ff Yes 

5-26, 
E-41 





INTERPOLL LABORATORIES E V A  f l E T H O D  2 FIELD D A T A  StiEET 

Job C"Diii< 

Stack d imen .  71 I N .  hl,+ -p;f 

Barometric  p r e s s u r e  J q . / o  i n  Hg 

S t a t i c  p r e s s u r e  -, 39 i n  WC a 3 
Opera t 0.9 d? / * f i ~ y *  * J;G~G+O/V 

sortrc& dks +e 6.25 &ALL 

T e s t  2 Hun b D a t e  h/!% 

Dry Manometer: b u l b  0 OF Reg. W e t  D Ecp.  b u l b  D E l e c .  OF 0. 
S c h e m a t i c  of 
C r o s s  S e c t i o n  P i t o t  No. CP 

I ll I I I I 

Temp. m e a s .  tool  & S/N: T i m e  e n d :  h r s  

H or n o t h i n g =  reg.  manometer;  S= e x p a n d e d :  E = e l e c t r o n i c  s-392. i 

8-43 



Sample T ra in  Leak Check: 

Pre tes t :  i 15.02 cfm a t  15 in. Hg. (vac) @ 
Fostest :  - cfm a t  - i n .  Hg. (v’ac) 0 

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

. N D . S  of  f i l t e r s  used: Recovery so lvent  ( 5 )  

. -. 0 acetone 
0 othercs)  

N o .  of  probe w a s h  b o t t l e s :  
Sample recovered by: 

Condensate Data: 

Impinger No. 1 

I I 
I Impinger NO. 3 i 1 H II 

Condenser 

Desiccant 

..... 
....................... -. ............ -. .. ................ - .- _ _  . _ _  - ............. ................................. ._. ....... Total --.-.-.----I __ --._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-.I._-__-----.-.””. I 

In teg ra ted  Gas Sampling Data: 

Hag Fump NO. ,3’< BO>: NO. a-4 Bag NO. / 

Hag mater ia l :  %layer Oluminized Tedlar Size: 4 s  .. 

F ‘ re t rs t  leal: check: cc/min a t  /.r in. Hg. 

Time s t a r t :  o@q,, (HRS) Time end: @io0 (HRS) 

2 J C . d  z n ou t l e t :  

CF-t:)Z? 

S-0046RR 

Sampling ra te :  b cc/min Operator 

Si r . (  of Oz analyzer used t o  monitor t r a  

B- 44 



.. . . ..- - -  . . .. . . - - - - - . . -- .. z , d ~  r:athoc 2 a,?: 5 F12:a Da:a S h e e t  

Jab eYHfer _. ~ Oeerat-r ( 5)~/. '71L A,, e r  9 Z&qAfi 
Gasmeter toe? .' ,'%do Socirc e '+-.Gd /Ishr & G S X  L r e  tleter BO:: No. 6- 

Date //f/ +& Test Run ,...H@ / 7 7  i n . W ~  Bar. press-  in.^? 
. I  

Sample Train Leak Check: 

~osttest: 0 cfm at -& in. 
Fretest: 5: 0.02 cfm at 2 

. .  :!F' 
Trav .  Samp. Sample Orif. VAC. Temperatures (OF) 
Point Time L'olume meter 

No. (mi n 1 ( c f )  (inWC) inHg Probe Oven Impg. Gas/In Gas/Out 
f 

Condensate Data: 

I Weight (g) It 
Item I Final Tare Difference 

3dG zoo (bd Impi nger 5 

Condenser 
7 

13f3 1294 2L/ Desiccant 

Preliminary results 
of SO, concentration 
determination 

DSCF 

I Moisture = %v/v I 

I SO,, wet = PPm I , 
! LH/MMBtu = I 



INTERPOLL LAROHFITOHIES EP'A METHOD 5/17 SFIMPLE LOG SHEET 

I 
& I; 

_- 

T e s t  A Run & f < P / / ?  5- 
. p o i n t s  3 

3 o b  cvui-rc%- 4 7  
S o u r c e  h,hjfe 6 ~ 4  L\fwK 
method F i l t e r  hulder: 9 LG5 7 F i l t e r  t y p e :  

Sample  T r a i n  Leak Check: 

P r e t e s t :  < 9.02 cfm a t  15 i n .  Hg. ( v a c )  0 
i n .  Hg. ( v a c )  0 Fostest: - c f m  a t  - 

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

rJ0 .5  of f i l t e r 5  used: Recovery s o l v e n t  (5) 

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

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

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

lmp inge r  No. 1 

Impinger  No. 2 
" I " " 

................... __ _ _  ... - ._ ............... ....... _ _  _ _  . ..... ._ ........ ...... - - .- _. .-. .......... __._____I---.* --.------I.̂ --. . . . . . . . . . . . .  -. . .  . . . . .  Tota l  n 
I n t e g r a t e d  G a s  Sampl ing  Data: 

Bag Pump No. 8f Bo;: No. 4 Bag No. L 

Hag material: % l a y e r  Aluminized T e d l a r  S i z e :  4 3  

P r e t e s t  l ea l :  check: 0 cc /min  a t  I f  i n .  Hg. 

Sampl ing  rate: 400 cc /min  Operator :  * , 
S / N  G< 0,  Analyzer  u s e d  t o  monitor  t r a i n  o u t l e t :  

CF-c:123 

8-46 S-0046RR 



. . .  . . .  
i . - .. _ -  ~ 

.. . . 
_ _ _ _ _ L  - -- ,. _. _ -  n P : s r n ~ d  4 ~ n e  5 F i e l d  Data 5hse t  

Job [ y p Y ~ ~ j  /%?fl&!/dk 
Source “/a rckske C-5 G a s m e t e r  toe+: -?%%’ 
D a t e  / - 

I L - -  

S a m p l e  Train Leak  C h e c k :  ’ . 
Fretest: c: 0.02 c f m  at  i n . .  Hg. 
P o s t t e s t :  o cfrn a t  i n .  

T r a v .  Sarnp. S a m p l e  O r i f .  VAC.  T e m p e r a t u r e s  (OF) 
P o i n t  T i m e  Volume Meter 

No - ( m i  n )  ( c f )  ( inWC) inHg P r o b e )  O v e n  IImpg. 1 G a s / I n  l G a s / O u t  

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

W e i g h t  ( g )  

D i f f e r e n c e  

3?d a00 I 7 0  I m p i n g e r s  

C o n d e n s e r  

D e s i c c a n t  

- 
P r e l i m i n a r y  re su l t s  
of SOz c o n c e n t r a t i o n  
d e t e r m i n a t i o n  ._ 

V-ed - - DSCF 

Moisture = % V / V  

SO,, d r y  = pprn 

S O , ,  w e t  = p p m  , 

~ 



Sample T r a i n  Leak Check: 

P r e t e s t :  0.02 c fm a t  15 i n .  Hg. ( v a c )  n 
POStESt: - cfm a t  __ in .  Ha. ( v d c )  n 

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

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

0 ace tone  
0 o t h e r ( = )  

.-. 

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

Condensate  Data:  

D i f f e r e n c e  

....................... .... ........... ~,. ... .... .............. ......................................... --.-- .-.-cÎ-.---l-l- -_̂ .-..--..I..--I".- *.-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T o t a l  

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

Bag F'ump NG. 3< Bo>: NO. 2 7  Hag NO. 3 
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  S ize :  4% 

F ' r e t e s t  l e a k  check: D c c / m i n  a t  1.f in. Hg. 

T i m e  s t a r t :  l 0 3 <  (HRS) Time end: ((30 (HRS) 

Sampl ing  r a t e :  60 c c / m i n  Opera to r :  -%& 
S/N 04  0, Ana lyze r  u s e d  t o  m o n i t o r  t r a i n  G u t l e t :  & 

CF-02: 

S-0046RR 



. - .  . .  - -  - _ -  . . - .__ - -- ~ -. - ? ! ~ z n o d  4 anc 5 F i e ! o  Saca Shse; 

_ .  O o e r a t - r  ( 5 )  

Gasmeter  coer:. y ' ? w  
j o b  
Source rleter no:: rJo. b- 

/. 

D a t e  .''.He / a 7 7  in .WC 6ar.  press z= i n .  Ha 

S a m p l e  T r a i n  Leak C h e c k :  
Fretest: < 0 0- c f m  at  15' i n .  H g .  

' P o s t t e s t :  0 cfm a t  E i n .  Hg. 

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

D i f f e r e n c e  

P r e l i m i n a r y  results  
of SO= concentra t ion  
d e t e r  m i  n a t i o n  

I Moisture = %v/v I 

SO=:,  w e t  = 

L E I / M ~ I H ~ U  = 



I 

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

EPA Method 7 Sample Co l l ec t i on  
F i e l d  Data Sheet 

Job C u ~ r u s  fl!++rd2 Date l - f - 4 2  Bar. P r e s s u r e 2 9 . / 0  IN.HG.  

Tes t  Location/Z/O. 12 Fuel Type Sample T ra in  No. I 
wn5se qcls sm LK T e c h n i c i a n D U H  ZL? Pump No. 9 

/ "  

lo. 
Test  

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

Vacuum 
(IN .HG. ) 

I I 

Flask 
Tgmp - Leak Rate 
( F)  . <0.4 I H . H G . / M I N .  

13 
14 
15 
16 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 

S-2t 
B- 50 





I Interpol 1 Laboratorles 
(612)  70b-bQ2U 

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

No o f  Run 

m Leak Check 

Bi turninous 
Whera FA= 20.9-0, cox D i  sti 1 1  ate 1.260-1.413 

1 - 210-1 - 570 
1 - 680-1 - 9.55 
1 - 454-1.596 

R e s i  dual  

Natural  
Prop an e 

Gas: 

F = F l a s k  (258 cc all g l d s 5 )  Butane 1. 405-1.55.: 
R=Tedl a r  B a g  (5-1 dyer 1 Wood/Wood Bark 1.308-1.130 

I 
c-1 LSC-04-BR 



EPA Mothod 3 Data Reporting Sheet 
Orsat Analysis 

Source t k c c  P Ey/gikrj% 
Test Site I fACt 
Date of Tes 
No. of  Huns 

ib PunPLJ  ri l ;f iupa / r  ', er Q b n '  Sam L&d 
ite Submitted 1 - 9 - L i L  

- c- Techn i c i an ite of Analysis i / 

'est/ Sample No. Buret Readings (ml) donc. Conc. 

!st NO. I 

Run Log Number of . C& 0, F, 
and Typo An. Zero Pt. After CO, After 0, %v/v D r y  %v/v D r y  

1 0.06 ( 3 0  20. IO ? 3 0  /qtSO 3.67 

, z .o . /o  i 3 0  / . 0 3-67 ' 30  , 1 9 y I 

1 I I I 
2 I I I I I I 

0 B 0 F Avg. 
1 I 1  I I I I I I 

I I I I I I I I R 

I-- 2 

I I I I I I I I i n 

;Ambient Air QA Check €PA Method 3 Guidelines 
Orsat Analyzer System Leak Check Fuel Type F0 Range 
F, Within EPFI M - 3  Guidelines Coal : 
f o r  f u e l  type. Anthracite/Lignite 1.016-1.130 

Bituminous 1. sax-1.250 
Where &= 20.9-0, Oil: 

co, Di sti 1 1  ate 1.260-1.415 
Residual 1.2 1'3-1 - 570 

~ 

F=Flask (250 cc all g l a s z )  
H=Tedl ar  Hag (5-1 ayer ) 

Gas: 
Natura 1 1.600-1.936 
Propane 1.4.24-1.596 
Butane I .  405-1.55.: 

Wood/Wood B a r k  1.300-1 - 1 z 0  
c-2 LSC-04-BR 



f 
7 
!I 
! 

1 
f o r  f U R 1  type. Eci tuminous  

D i s t i  1 1  a t e  1 - 260-1 - 41; 
Residual 1.218-1.370 

Natural  1.60Q- 1.9.36 

Where L= 20.9-O2 Oil: 

Gas: 

1 

4 

/ 
COZ 

Propane 1.434-1-596 
F=Flask (250 C C  a l l  g l a s s )  f iutane  1.405-1-553 
H = T e d l  ar B a g  ( 5 - 1  d y e r )  Wood/Wood B a r k  1 - 900-1 - 130 



I n t e r p o l  I L a a o r a t o r i e s  
(517) 786-6020 

EPA Mothod 3 Data Reporting Sheet 

J 
T 
D 
T 
D 

I I I 
I I U 

2 i I I I 

A i r  OA Check EPA Method 3 Guidelines 
Orsat Analvzer Svstern Leak Check Fuel Tvoe FO Range 

~ E F, Within-kPn M - i  Guidelines 
for  fuel tvoe. 

.. . 
Coal : 

Anthraci te/Lignite 1.016-1. ,. Hi tuminaus 1.083-1.2Z0 
Where b= 20.9-0, 

co, 

F=Flask (250 cc all glass) 
H=Tedl ar  Hag (5-1 dyer ) 

- 

Oil: 
Distillate 
Residual l.Z10-1*.2./U 

Gam: 
Natura 1 
Prop an e 
Butane 

Waod/Wood Bark 
r-4 

1. bOa-l.536 
1.434-1.596 
1 4as- 1.553 
1.!3OO-l.lZQ 

I c r - n n - a o  

I 

I '  
I 
I I 

I I 

li 

I I 
4 
I I 

1 
I I 
9 

I 

I 
I 
I 
I 
I, 
a I 
I' 
- 



Interpoll Laboratories 
(6171 786-502U 

I 
I 
I 
I 
r 
c 
c 

c 
r 
1 
! 
I 
z 

EPA Mothod 3 Data Reporting Sheet 
O r s a t  Analvcis 

Source E~Aakff thud 
Test Site M Lc r 

Analysis / - / o " -  Y L  Technician fl!r&eted Date of Test I - 9 .$ L- 
rlo. of Runs I 

~ 

Cane. 
~ 

Sample Buret Readings (ml) 
-oa Number 1 ~ 0 . 1  of 

I I 
I I I I I 

1 I I I I 
2 I 

0 0 F ( W I r . c l r 1  I 

for fuel type. AnthraciteILignite 1.016-1.130 
Bi tuminous I .  m s - 1 . 2 5 0  

coz Distillate 1.260-1.413 
Hesi dual 1.210-1L70 

Natural 1. 600-1.S36 
1.4.24-1 596 Prop an e 

0 Fg Within EPCI M-3 Guidelines Coal : 

II 

1 
Where Fa= 20.9-Ox Oil: 

Gas: 

f 
F=Flask (250 cc all glass) Butane 1.405-1 - 55s 
H=Tedl ar Bag (5-1 dyer 1 Waad/Waad Bark 1.3cICI-1- 1Q 

c- 5 LSC-04-ER 



interpoll L a b o r a t o r 1 2 5  
( b l 2 )  786-6020 

EPA method 3 Data Reporting Sheet 
Orsat A n a l y s i s  

Date of T 
rJ0. o f  RU 

I t I I I 1 

I 2 1  I I I 
0 B rJ F R v g !  I I I= 

2 I-- 
I I I I I II I - I I I I I 

- I  i I I I l 
o B 0 F R v g f  

mbient  Air OR Check E P R  Method 3 Guidelines 
Orsat halyter System Leak Check Fuel Type F O  Range 

f o r  fuel type. 
0 FB Within € P A  M-3 Guidelines Coal: 

Anthracite/Ligni te 1.015-1- 1ZO 
Hi tuminous 1.095-1.230 

co, Distillate 1 - 260-1.4 12 

P 
Where FA= 20.9-0, Oil: 

Residual 1.2113-1 .Z70 

F=Flask (250 cc all glass) 
H=Tedlar Hag (5- laye.r)  

Gas: 
Nat ur a1 
Propane 
Butane 

Wood/Wood B a r k  
C-6 

1.5130- 1. s . 3  
1.434- 1.596 
1 - 405- 1.553 
1 . z00- 1 - 1 . X I  

LSC-O'T-BR 



Interpol 1 Laboratories. X n c  - 
<612)766-6020 

Ion Chromatography Laboratory 

DIOWEX O E L  -1 ANIOW WICRD WMBRAWE SUPRESSION 

Analyst: c Q-JmY Date of Analysis: -ad 4 2  

Suppressor Aci d Column F l o w  Rate Eluent Flow Rate 

AS3 ml/min 2.4 nU Na2C03 8 3.0  a*( NaHCOa /Lbl/rnin a mM Sulfuric Acid 

pesults of 8r l fate Dctemirptia, 

Total ug = (Sample Vol . )  x (Di lu t ionj  x (So lu t ion  Conc.) 
meq = Total ug / 48ooo 

LSC-O8RR 



. .  

. .  . .  . :. . . . : 
. .  :... . ::.. . .  . .  

.. ..: 

> .  
.... . 
.. .. 

.;. . . .. 
.. . 

. .  

. .  . .  
. .  

. ... . .  
.: . 
.: . ~. . .  
. .  

.. . . . ..; 

... .. 
.. 

Interpol 1 Laboratorl es . X n c  - 
( 6 x 2  )766-6020 

Ion  Chromatography Laboratory 

pIfflEX WX)EL yxx) 1 WlH AMIffl WICR) I(aBRANE SLIPRESXON 

Analyst: Date of Analysis: i -a a -92 

Total  ug = (Sample Vol.) x (Dilution) x (Solution Corn.) 
neq = Total ug / 18ooo 

LSC-OBRR 

C-8 



Interpol  1 Laboratorl e s  . X n c  - 
<612)766--6020 

I o n  Chromatography Laboratory 

DICUEX I*)OEL 4OOO1 Ul lH ANION MICRO WDBRANE SUPRESSIOW 

Analyst: Sm5 Date of Analysis: 

Job: r fJS ltl?rfi m f l l & r c e : & b  I h 5  s i t e :  7 4  
C h ~ t O a r a d l V  Condit ions 

1 

Suppressor Acid 

~~~ 

rnl /mi n I Gradient (L ist  program below] 

e- 

Tota l  ug = (Sample Vol . )  x ( D i l u t i o n )  x (Solut ion Conc.) 
meq = Tota l  ug / 48Mx) 

LX-OBRR 

c-9 



.' . : ;.. . 
... .., ; 
... . 

.:. 

. .  . .  

.. . 

Interpol 1 Laboratories - X n c  - 
< 612 ) 786-6020 

Ion  Chromatography Laboratory 

Analyst: ,?m5 Date of Analysis: t -a -4 a 

- 
I 

I 

Interpol1 Tot. -le 
Log Nu*r Volume ( m l )  Dl lu t lon  

5N2-so 0 / 
- 5 4  G O O  I 

-6 I I 
-6  0 I 

4 4  
Total  ug - (Sample Vol.) x (Di lut ion)  x (Solution Corn.) 
neq - Total ug / 48000 

r - i n  

LSC-OBRR 

I 
I 
I 
I 
1 
I 
II 
al 
4 
3 
I 

I 

I 

I 
I 

I ~ 

I 

I I 



Interpol 1 L a b o r a t o r i e s .  X n c  - 
<612)786--6020 

Ion Chmmatography Laboratory 

Analyst: zm5 Date o f  Analysls: i -%I -qJ 
I 

I COlUrm 

B I As3 

4-45  

 low Rate Eluent Flw Rate Suppressor Add 

ghhrolstoaraPhY C a d I t l r n S  
2~ 

fnl/mln 

ml/lain 1.8 d4 NazCO, 6 1.7 rH NaHM)3 mllmln 

ml/mln 100 rH NaOH 

a1 /mi n 

2.4 d4 Na+C03 6 3.0 d4 NaHC03 10 nl/mln & .H Sulfuric A d d  
r 

Irocratlc 

Cradient(L1st program belov) 

c-11 



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

. :._.:: 

.:. . . 
> .. .. I 

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

.. . 

. .  . :. . . .  

- ... .. 
:. : .. .. 

.. . . .. , . .  
* .:.: 

.. ,. 
. . : 

- 

Eluent F l w  Rate 

2.4 rH NalCO3 & 3.0 .H NaHCO3 (Oml/min 

1.8 r)( NaS& 1.7 rH NaHCOi m l  /mi n 

Interpol 1 Laboratorles. Inc - 
(612 )786-6020 

Ion Chromatography Laboratory 

Suppressor Acid 

lZ$M Sulfuric Acid - 

Analyst : ,sm5 

100 M NaMl 

Date of  Analysis: 1-29 - 9 2  

Isocrat ic  

Cradient(L1st program b e l w ]  

pmtwraohv cmd i t l o n s  
b . i 

m l  /mi n 

nl /mi n 

a1 /mi n 

a1 /mi n 

Total  up - (Sample V o l . )  x (Di lut ion)  x (Solution C o n ~ . )  
neq - Total  ug 48Ooo 

c- 12 
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In,terpoll Laboratories. Inc - 
( 612 786-6020 

I o n  Chromatography Laboratory 

Analyst : sms Date of Analysis: t -a'a 4a 

C h r m a t o a r a I h Y  Cmdltlons 
I, Y d 

. I I -  

11 Colunm IIFlow Rate I Eluent (IFlow Rate I Suppressor Acid 11 

1 I AS3 1 m l / m i n  I 2.4 mH NazCO3 B 3.0 RN NaHCO, a)Qml/min I d5RN Sulfur ic Acid 1 
m l  /mi n 

I 

AS4A a ml/min 1.8 RN NaZCO3 B 1.7 n~ NaHCO3 

AS5 ml/min 100 RN NaOH 

H I I I m l  /mi n Gradient(L1st program below) 

Gradient Program 1 Time (Hin.)  I 

Total ug = (Sample Vol . )  x ( D i l u t i o n )  x (Solution Conc.) 

LSC-11R 



Interpol 1 Laboratories. X n c  - 
(612 )766--6OZO 

I o n  Chromatography Laboratory 

A S ~ A  

ASS 

I - l Y Z  

ml /ml n 

Isocrat lc  

d, ml/mtn 1.8 RH NaZCO, 6 1.7 61 NaHCO, 

ml /min  100 61 NaOH 

Eluent %Flow Rate I Suppressor Acld 1 

m l  /ml n Gradient(L1st program below) 

I I AS3 1 ml/min I 2.4 61 NaK& 6 3.0 61 NaHCO, I IDml/mln I 4 5 W  Sulfuric Acid I 

I 
I 
I 
I 
I 
I 
J 

4 
4 

Gradqent Proaram 1 T l m  (Uln.1 -, . 

I Eluent 

1-1 I I I I I I I 
I I $ 0  

I LSC-11R 

C-14 



Interpol 1 Laboratorl cs . Snc - 
<612)766--6020 

Ion Chromatography Laboratory 

Analyst: 3mS Date of Analyslr: I -ai)-% 

. .  

pru1ts  of allorlfla Dctemlrut I 4 

Total ug = (Sample Vol.) x (Dllutlon) x (Solution Conc.) 

C-15 



Interpol 1 Laborator les.  Inc - 
(612)786-6020 

Ion C h m t o g r a p h y  Laboratory 

Analyst:  m 5  Date of Analysis: I -an- 

& f u l t S  O f  QI lorlda De 

LSC-11R 

C- 16 
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Interpol 1 Laboratories. Inc - 
<612)766--6020 

Ion Chromatography Laboratory 

D I a Y X  WODEL 4WO1 WlXH AMON Mcm ElelwE SupRESsIDll 

Analyst: ,JmS Date of Analysis: J-S? - qa 
Site:  ~ . / d  

I 
Total ug = (Sample Vol.) x (Dilution) x (Solution Conc.) 

LSC-11R 

C-17 



Interpol 1 Laborator l  e s  . X n c .  
<612)7a6-6020 

I o n  Chromatography Laboratory 

I 
I 

Analyst:- Date of Analysis:  I -dbcia 1 

Rasulta of Chloride Dcterminetlon 

I] 
I\ 
li 
I 
I 

T o t a l  ug = (Sample V o l . )  x ( D i l u t i o n )  x (Solution Conc.) 

C- 18 

L S C - ~ ~ R  

1. 



Interpol 1 Laboratories. Inc - 
( 612 ) 786--6020 

Ion Chromatography Laboratory 

Colunm F l o w  Rate Eluent Flow Rate 

AS3 ml/min 2.4 6( NalC03 6 3.0 nU NaHCO3 (@l/min 

Suppressor Acid 

rM Sulfur ic  Acid 

Gradient Program Time (Hin.) . I I I I 

& ASIA &l/min 1.8 @+I 6 1.7 nU NaHCOa --- 
A S  nl/mln 100 SH NaOH 

Total ug * (Sanple Vol.) x (Dilution)  x (Solution COnc.) 

LSC-12R 

ml /mi n 

Isocrat ic  



Interpol 1 Laboratorl us. X n c  - 
(612)786-6020 

Ion Chrwnatography Laboratory 

c- 7n 

LSC-1ZR 



Interpol 1 Laboratorlass. X n c  - 
(612)786-6020 

Ion Chromatography Laboratory 

Analyst: SmS 
Caditlmq glchrmatImn&lw 

/ - f - q L  

Colunm ( F l o w  Rate I Eluent IFlow Rate I Suppressor Acid 
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I n t e r p o l 1  Labora tor ies  
(3312) 796-602c1 

Chain of Custody 
Sample Deposi t ion Sheet 

J o b  G,w& 5 A/ oeni-smd Aw~,G, Source b o  CXttiV2.S-i- 

Test No. 1 No. of Runs Completed 3 
Team Leader 3 d l - i  Test S i t e  Z U L ~  
Date Submitted I- 9- y t  Date of Test (-7-7L 

Type of Sample 

~ 

"robe Wash: 
OAce t one 
[ID.'. Water 

_.  
-1 1 t e r :  
04" G.F. 
0 S . S .  Thimble 
02.5" G.F. 
047 mm G.F. 

Impinger Catch: 
QD.1. Water 

04M5 Hg O n l y  
D4M5 Metals  
01-0 N NaQH 
E t h e r  ,io N,++orf 

OTL nzQz 

In tegra ted  
Gas sample 

Oxides of 
Ni t rogen (NO,) 

0 Fuel  Sample 
0 figgregate 

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

Audi t-Sampl e5 
F u l  f ur D i  ox i de 
0O;:ides of N i t .  
OOther 

final y s i  5 Required 

[jAs per €PA tl-5 
Gather 

QAs per €PA M-5 
0A5 per €PA M-17 
QOther 

nMN Pro toco l  
$1 p - g t O C O l  

nEPA 6 slse 
c i d  Gases 
ormaldehyde 

OMetals 
Bother 

s s  per EPF) M-3 
~ f i s  per €PA M-10 
QOther 

e5 p e r  EPA M-7A 
OOther 

OAttached f u e l  Form 
#S-0153RHH 

OX-Hay Sedigraph 
OBahco Method 
OOther 

OAs per €PA M-5 
gks per  €PA M-?A 
OOther 

.,.,,,,,I 

ll 
Date 1-7-71 
T i  me ( HRS) 11-3 0 

I 

S o u r  c e I n  f or ma t i art 

Plan t  0 I n c i n e r a t o r  0 Dryer  

0 O i l  0 HDF 0 Other 

Does sample need spec ia l  handling?@No 0 Yes If yes, e x p l a i n  

S-279RRRH 
c-37 



Interpull L a b o r a t o r i e s  
(612) 796-69213 

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

Job L'j#,.r5 ; w J . 1 2 . ~ a k  Source Ad L 5 L - 5 7 ' -  

T e s t  N o .  1 No. o f  Runs  Cbm'pleted 3 

T s a m  Le'ader ,?d T e s t  S i t e  $rU& 

D a t e  S u b m i t t e d  Ikf/qt D a t e  of T e s t  //7/4&- 

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

1: No. of  I Type  of  S a m p l e  
S a m p l e s  

DAcetone  
gD.1. Water 

F i l t e r :  
01''' G. F. 
gS.S. T h i m b l e  
~2.5" G.F. 
1147 mm G.F. 

I m p i n g e r  C a t c h :  
gD.1. Water 
03;'. HZO2 

I 
tl 04M5 Hg O n l y  

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

A u d i t  S a m p l e s  
DSul f u r  D i  ox i d e  
DOxides  of N i t .  

Sour c e I R f a r  ma t i on 

A n a l y s i s  R e q u i r e d  

EA= p e r  EPA M-5 
CjOther 

 AS p e r  E P A  M-5 
ofis p e r  €PA M-17 
OOther 

UMN P r o t o c o l  
Q W I  P r o t o c o l  
0EPA M-6 or 8 

UFormal d e h y d e  
O M e t a l  s 
DOther  

H i d  G a s e s  

s p e r  EPA M-3 
c n-r EPn M-tn io;;;;,;;. 
, 

p e r  EPA M-7A 
DOther 

DFIttached f u e l  Form 
# S - ~ I ~ Z R H H  

OX-Ray S e d i g r a p h  
DBahco Method 
[IOther 

04s p e r  EPA M-6 
 AS p e r  EPA M-?A 
O O t h e r  

Comments 

n 

4 
U 

: 0 B o i l e r  0 A s p h a l t  P l a n t  0 I n c i n e r a t o r  0 D r y e r  

EDF O t h e r  

4) Does s a m p l e  nee 0 Y e s  I f  y e s ,  explain 

S - 2 7 9 R K R H  

Z )  Is s a m p l e  combu 

C-38 



I n t e r p c j l l  Labora tor ies  
(512) 796-5920 

C h a i n  o f  Custody 
Sample Deposl t i o n  Sheet 

Job (?,.0,!95 R T ? H ( M , e K  AmzWc- Source dfi rr 6 4 s  
Team ‘Leader bVs- Test S i te= 63- 

Date Submitted I-Y-YJ. Date of T e s t  /-a?> 
Test No. -9 - No. of Runs Completed . 3 

No. of 

3 

3 

Type of Sample 

‘ robe Wash: 
Oficetone 
OD.’. Water 

- .  - i 1 t e r  : 
04” G.F. 
0S.S .  Thimble 
02.5” G.F. 
047 mm G.F. 

Impinger Catch: 
gD.1. Water 
03;’. HzOm 
nSM5 Hg Only 
04M5 Metals  

0 N NaOH 
Other 

In tegra ted  
Gas sample 

Oxides of 
Ni t rogen (NO,) 

0 Fuel Sample 
0 Aggregate 

P a r t i c l e  S ize 

Audit Samples 
O S u l f u r  D iox ide  
00;:ides o f  N i t .  
nether 

Analys is  Required 

per EPA M-5 
GCther 

 AS per EPA M-5 
gAs per E P A  M-17 
OOther 

OMN Pro toco l  
ow1 Pro toco l  
REPA M-6 or B 

#%;mal dehyde 
I d  Gases 

OMetal5 
OOther 

per €PA M-3 
s per € P A  M-1Q E= OOther 

faes per €PA M-7A 
OOther 

OAttached fue l  Form 
#S-Q153RHH 

OX-Ray Sedigraph 
OBahco Method 
nother 

ofis per EPA M-5 
O A s  per EPA M-7A 
OOther 

/ I  

A 

i 
S o u r  c e I n  f o r  mat i on 

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

2 )  Fuel: 0 C o a l  0 Wood Gas 0 011 0 RDF 0 Other 
3) 
4) Does sample need spec ia l  handl ing- No 0 Yes If yes, e x p l a i n  

S-27SKKRR 

g Other 

I s  sample combustlble7 SNo 0 Y e 5  

c- 39 



I n t e r p o l  1 Labora tor ies  
(512) 796-6320 

Chain of  Custody 
Sample Depos i t ion  Sheet 

Job vflt-Ll5 mm? JU L- Source &/2 &5+e G ~ s  
Test S i t e  
Date of  T- 

Tsam Leader 2& . 
Date Submitted //.1/9?, 
Test  No. a s  1 No. of  Runs Comp eted 

If No. of 

E 

Type of Sample 

~~ 

"robe Wash: 
gAcetone 
O D - I .  Water 

F i l t e r :  
04'' G.F. 
0S.S. Thimble 
02.5" G . F . 
047 mm G.F. 

Imp i nger Catch : 
gD.1. Water 
0"" HmO= 
pf Hg Only 

J Metals 
- 0  N NaOH 

OOther 

0 Fuel Sample 
0 Aggregate 

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

Audit Samp 1 es 
DSul f ur Diox ide  
OOxides o f  N i t .  
p t h e r  

Ana lys is  Required 

[ j A s  per EF'A M-5 
OOther 

o A 5  per €PA M-5 
 AS per €PA M - 1 7  
OOther 

oMN Protoco l  
1 j W 1  Protoco l  
@PA M-6 o r  8 
p c i d  Gases 
OFormal dehyde 
OMetals 
OOther 

@s per EPA M-5 
t-n= Epn M-im 

K0b;;her 

@Fs per EPA M-74 
nother 

OAttached f u e l  Form 
#S-Q153RRH 

OX-Hay Sedigraph 
OBahco Method 
p t h e r  

gA5 per €PA M-5 
0 A s  per €PA M-?A 
nother 

Comments 7 
n 
n 

u 

H 

Sour  c e I n  f o r  mat ion 

of Source 0 B o i l e r  0 Asphalt P lan t  0 Inc ine ra to r  0 Dryer 
Othsr L e k - 2 -  

0 Coal 0 Wood 0 Gas 0 O i l  0 RDF 0 Other 
3 )  
4) Does sample need spec ia l  hand l i n  No 0 Y e s  If yes, e x p l a i n  

S-270RRRR 

I s  sample c o m b u s t i b l e 3 ~ N o  0 Y e s  

C-40 
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I n t e r p o l 1  L a b o r a t o r i e s  
(512) 795-602Q 

Anal y s i  s Required 

0 A 5  pe r  €PA M-5 
no the r  

Chain o f  Custody 
Sample Depos i t i on  Sheet 

Source- F L t m  '+T .&JcL+7 

Test  S i t e  /-9-9> 
D a t e  of  T e s t  /-9-% 
No. of R u n 5  Completed 

Comments Type o f  Sample 
[s::;l:: i 

~- ~ 

OMN P r o t o c o l  
ow1 P r o t o c o l  
gEPA M-6 o r  8 
w c i d  Gases 
gFormal dehyde 
OMetals 
OOther 

pe r  E P A  M - 3  
ljh5 per  EPA M-1Q 
OOther 

*5  per  E P A  M-7A 
gother  

OAttached fuel Form 
#S-0153HRR 

OX-Ray Sedigraph 
OBahco Method 
QOther 

Probe Wash: 
Oficetone 

Date 1-4-% 
Time(HRS) n'@~& 

- 

04'' G.F. 
P . S .  Thimble 
02.5'' G.F. 
547 mm G.F. 

- ~ 

0 Fuel  Sample 
0 Aggregate 

P a r t i c l e  S ize  

Aud i t  Samples 
gSulfur D iox ide  
O O x i  des o f  N i  t - 
O O t h e r  

3 
Impinger Catch: 
gD.1. Water 
03" H=O:. 
04M5 Hg O n l y  
g4MS Meta ls  

I n t e g r a t e d  
Gas sample 

Oxides of 
N i t rogen  (NO,) 

1)  

2) 
3) 

0135 per  E P A  M - 5  
nos per  E P A  M-17 I I 

1 i o t h e r  

0"s pe r  E P A  M-5 
gA5 per  E P A  M-7A 1 1 Q O t  her  

Type of Source: 0 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  

Fuel :  [1 Coal 0 Wood 0 Gas 0 O i l  0 RDF 0 Other 
I s  sample combust ib le? 0 No 0 Y e s  

0 O t h e r  

4)  Does sample need spec ia l  handl ing? D No 0 Y e 5  If y%5, e x p l a i n  

S - ~ ~ ~ R R R R  
C-41 



., . 
I .  

Audit  Samples 
pu l fu r  Diox ide 
DOxidea of N i t .  
p t h e r  

I n t e r p o l 1  Laborator ies 
(512)  795-6CI20 

p s  per EPA M-6 
p5 per €PA M-7A 
ODther 

Chain of Custody 
Sample Deposi t i  on Sheet 

Source H/&/ &", - 
Test S i t e  5f-ck , 

No. of R u n s  Compl6tdd 3 

Job c / L ? i - H 5  
T e a m  LdaAer 0 b . d  

Date  Submitted //9 / $ 7  Date of Test //5/5Z 
-2 Test  No. .* 1 1  

No. of 1 Type of Sample 

F'robe Wash: 
OAcetone 
OD.'. Water 

F i  1 t e r  : 
OJ" G.F. 
P . S .  Thimble 
02.5" G . F . 
rp7 mm G.F. 

Analys is  Required 

GAS per €PA M-5 
p t h e r  

p s  per EPA M-5 
p5 per E P A  M-17 
OOther 

1 Comments 

7 
/ 

Imp i nger Catch : p N  Protocol  
gD.1. Water VI Protocol  
F A  H=O= OEPA M-6 or  8 
n4M5 Hg O n l y  c i d  Gases 
04M5 Metals 3 o r m r l d e h y d e  

A 1 . R  N NaOH p e t a l s  
nother OOther 

In tegra ted  p 5  per E P A  M-3 
Gas sample p s  mer E P A  M-10 

I I p t h e r  

0 Fuel Sample 
0 Aggregate #S-01&3RRR 

OAttached f u e l  Form 

P a r t i c l e  Size OX-Ray Sedigraph 
p a h c o  Method 
p t h e r  

I 
1 
I 
I I 

c 
I 
a I 
a, 
b 





t 
I #  
I' 
I' 
I' 
I' 
I' 
I' 

I' 

c 
r 
I 

Flow Determlnation 

Flow determlnatlons were car r led  out  i n  accordance w l th  EPA Method 
2. CFR T l t l e  40. Part 60. Appendlx A (Revised July 1. 1990). A type S 
p l t o t  was used t o  sense ve loc l ty  pressure and an i nc l i ned  manometer was 
used t o  measure ve loc i ty  pressures. Gas temperatures were measured using 
a ca l lb ra ted  Type K thermocouple and d i g i t a l  temperature meter. Gas 
densl ty (1.e. molecular weight) was calculated f r o m  t h e  compositlon o f  the 
gas determined by Orsat. 

I D- 1 



Acid Gases 

The su l fur  dioxide, hydrogen chlor ide and hydrogen f l uo r ide  

concentrations i n  the exhaust gas were determined using a modif ied M5 

sampling t r a i n  i n  which t h e  d i s t i l l e d  water i n  the f i r s t  two impingers i s  
replaced with 1 N NaOH. The samples are normally col lected a t  a constant 

f low ra te  over a one-hour period using a three-point traverse ( l i 3 ,  3 1 6 ,  

5/6 stack dia.). Meta l l i c  chlor ides are removed by the glass f i b e r  f i l t e r  
i n  the front h a l f  of the M5 sampling t ra in .  A f te r  the sample i s  

col lected, the s t i l l - a l k a l i n e  wet catch i s  auant i ta t ive ly  recovered i n t o  
a l l  glass sample containers closed w i th  tef lon- l ined caps. The Samples 

are returned t o  the laboratory: the  pH checked to insure tha t  the  

absorbing solut ion i s  s t i l l  s u f f i c i e n t l y  a lka l ine t o  prevent breakthrough: 

t reated with hydrogen peroxide t o  auant i ta t i ve ly  convert a l l  s u l f i t e  t o  

su l fa te:  d i lu ted  and analyzed by automated ion  chromatography ( I C )  as per 

EPA Method 300.0 (SW 8463. A Dionex Model 4000i Ion  Chromatograph 

eauipped w i th  an automatic sampler, a micro membrane suppression system 
and a temperature-compensated conduct iv i ty  detector was used i n  t h i s  work. 

Quant i ta t ion i s  based on peak area using a 5-point external standard 

curve, 

I 
I 
Q 
I 
4 
I 
I 
I I 
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9 
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I 
I Ox ides  o f  Nitroqen 

!! 

Oxides of  n i t rogen concentrat ions were c o l l e c t e d  i n  accordance w i t h  

EPA Method 7 (see above-cited reference) w i t h  a s p e c i a l l y  designed a l l  

g lass manifold and v a l v i n g  assembly and a heated s t a i n l e s s  s t e e l - l i n e d  

probe. Samples were co l lec ted  i n  t w o - l i t e r  evacuated insu lated f l a s k s  

which contained 25 cc o f  a c i d i f i e d  peroxide s o l u t i o n  (Method 7 reagent). 

Nine sets o r  more o f  three samples each were c o l l e c t e d  over a per iod of 

4.5 t o  5 hours. 

The sampling t r a i n  was leak checked through t h e  probe a t  t h e  

beginning and end o f  the  t e s t  and, i n  add i t ion ,  the  system leak checked 

a t  the  t ime o f  evacuation o f  each f lask .  Before the  samples were 

co l lected,  the probe was purged t o  e l im ina te  dead volume e f f e c t s  and t o  

ra i se  the temperature o f  the  probe o u t l e t  and manifold assembly t o  

minimize condensation o f  moisture. A p lug o f  m i c r o f i b e r  glass wool 

inser ted  i n  the probe i n l e t  was used t o  prevent p a r t i c u l a t e  mater ia l  from 

enter ing  i n t o  the f l ask .  The temperature o f  the  f l a s k ,  vacuum i n  t h e  

f l a s k  and barometric pressure a t  t h e  t ime o f  sampling was recorded f o r  

each f lask.  A f t e r  sampling was complete, as evidenced by the  i n - l i n e  

vacuum gauge, the f l a s k  valve was closed, the f l a s k  assembly disconnected 

from the  manifold/valve assembly and the f l a s k  shook for several minutes 

t o  promote ox ida t ion  and absorption. The recovered oxides o f  n i t rogen 

samples were returned t o  the  laboratory  and analyzed immediately by i o n  

chromatography as per EPA 7A. 

The i n t e r n a l  volume o f  each numbered f l a s k  assembly has been 

measured p r i o r  t o  i n i t i a l  use by f i l l i n g  w i t h  water, weighing before and 

a f t e r  and then convert ing the  weight o f  water t o  volume by means o f  t h e  

dens i ty  o f  water a t  room temperature. Flask volumes are stored i n  t h e  

computer and reca l led  automat ica l ly  i n  the computer ca lcu lat ion.  
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c 
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CALCULATION EQUATIONS 

METHOD 6 

'mPb 

m 
vstd  = 17.64 (MIDGET IMPINGER VERSION) 

M 
17.64 Vm (Pb + 13.6)~ 

Tm 
- - (LARGE IMPINGER VERSION) v s t d  

C, 

E 

- -5  - 
7 . 0 6 ~ 1 0  ME9 

'std . 

- 
B' 

c02 
20.90 - E' 

O2 

C, (MG/DS(M) = 1.60186~107 C, 

C, (GR/DSCF) = 7000 C, 

C, (ppm. dry) = 6 . 0 2 1 1 9 ~ 1 0 ~  C, 

C, (ppm, wet)  = 6.02119~106 C, ( 1  - 100) MC 



I 
I 
I 

- 
B'o2 

B'co2 

= Average oxygen content in  f lue gas, % v / v .  dry 

4 
- = Average carbon dioxide content i n  f lue  gas ,  % v/v.  

d r Y  

= Concentration of su l fu r  dioxide i n  f l u e  gas, dry 
bas i s ,  corrected t o  standard conditions, LB/DSCF 

CS 

C, (GR/DSCF) = Concentration o f  su l fu r  dioxide i n  f l ue  gas, dry 
bas i s ,  corrected t o  standard conditions, GR/DSCF 

Cs (MG/DSCM) = Concentration o f  su l fur  dioxide i n  f lue  gas, dry 
bas i s ,  corrected t o  standard conditions,  MG/DSCM 

DF 

E 

FA 

4 
= D i l u t i o n  Factor 

4 
I = Emission f ac to r .  LB of S02/106BTU 

Dry oxygen F-Factor for  g i v e n  fuel type, DSCF/106BTU = 

FC = Carbon dioxide F-Factor f o r  given fuel type, 
DSCFI I O ~ B T U  

= Average pressure drop  across cal ibrated o r i f i c e ,  IN. 

I, . .. 
AH 

. .  . . . - . . .__ - 
, . .  ... W.C. . . .. - 

I 
I 

Y = Dry t e s t  meter correction f ac to r ,  dimensionless 

MC = Moisture content of f l ue  gas, % v / v  

ME9 = Total mil l iequivalents  of SO2 i n  gas sample 

N = Normality o f  barium perchlorate t i t r a n t  

p b  
1 = Barometric pressure a t  the dry gas meter, IN. HG. 

E- 2 



I I 

I 

I 
I 

I$ Vsoln 

= 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 i s  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 



CALCUlAT I ON EQUATIONS 

METHOD 7 

'"(stdl = 17.64 ( V f  - 2 5 )  - $1 
M = 6.243 X IO-' 

cS " d s t d )  

2090 CsF 
20.9 - E' - - E 

02 

Cs (GR/DSCF) = 7000 Cs 

Cs (MG/DSCM) = 1.60186 X IO '  Cs 

Cs (pprrdry) = 8.37552 X I O 6  Cs 

Mc 
IO0 Cs (ppmwet) = 8.37552 X IO6 Cs . ( I  - -1 

E-4 

I 
I 
I 
I 
I 
I 
I 
4 
I ' I  

4 
4 
4 
I 
I 
I 
I 
I 
I 
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S 
C 

cs (MG/DSCM) 

pf 

pi 

cs (ppm-3% O Z )  = 

Cs (ppm-wet) = 

SYMBOLS 

Average oxygen content i n  f l u e  gas, % v/v 

Concentration of nitrogen oxides i n  f l u e  gas, dry basis, 
corrected to  standard conditions. LB/DSCF 

Concentration of nitrogen oxides i n  f l u e  gas, dry basls, 
corrected t o  standard conditions, W D S C F  ' 

Concentration of nl t rogen oxides i n  f l u e  gas, dry basis, 
corrected t o  standard conditions, MG/DSCM 

Emission factor, LB/IQ~BN 

F-Factor f o r  given fuel  type, DSCF/IO'BTU 

Mass of ni t rogen oxides as nitrogen dioxide i n  gas 
sample, 

Y9 

Moisture content o f  flue.gas, 5 

Final  absolute pressure i n  flask, IN. HG 

I n i t i a l  absolute pressure i n  flask. IN. HG 

Concentration of ni t rogen oxides i n  f l u e  gas, dry basis, 
(v/v). ppm 

Concentration of  ni t rogen oxides i n  f l u e  gas, dry basis, 
corrected t o  3% 0, , (v/v) ppm 

Concentration of ni t rogen oxides i n  f l u e  gas, wet basis, 
(v/v). ppm 

.* _- 
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= Final absolute temperature In flask, OR 

l n l t l a l  absolute temperature I n  flask, OR 

Tf 

TI 

vf 

= 

= Volume o f  f lask and valve, cc 

= Sample volume a t  standard conditions, dry basis. cc 
'm(std) 

CE6-3 

.... ..- E76. ..~.___-__ ,___.. . - .. ... . 



CALCULATION EQUATIONS 

Ca lcu la t i on  Equations fo r  Gas Concentrat ions 

( 'stdl Dry Standard Volume 

17.65 V m b /  Pb 

(Tm + 460) 
- - 

'std 

where; V = volume of gas as recorded on d r y  t e s t  meter i n  CF 

c o r r e c t i o n  c o e f f i c i e n t  o f  dry  t e s t  meter der ived  
= from c a l i b r a t i o n  aga ins t  standard wet t e s t  meter, 

dimensionless 

m 

P = barometric pressure i n  IN. HG. 

t = average temperature o f  gas i n  dry  t e s t  meter i n  F 

b 

m 
0 - 

Gas Concentration of Component i (Ci )  

.03531 mi Ki 
c. = 

I 'std 

where; C. = concentrat ion o f  gas i n  MG/DSCM 

m. = t o t a l  a m u n t  o f  corresponding ion i n  t h e  c o l l e c t e d  

I 

' samples as repor ted by laboratory  i n  pg. 

K. = s to i ch iomet r i c  conversion from ion to  gas f o r  ' component i (Ki=HF = 1.05306, KizHCI = 1.02843, 

= 1.02099, Ki=NHS = 0.94412) Ki=H;SOb 



Gas Concentr&ion i n  GWDSCF 

GWDSCF = 4.3705 x lo-' Ci 

! 

Gas Concentration i n  PPM-DRY ,. 
24.04 Ci 

M. PPM-DRY = 
I 

where: M. = molecular weight o f  component o r  gas i 
I 

= 20.006, Mi=HC, = 36.461, Mi=H2S0,, = 98.076, 

= 17.031) Mi=NHa 

,i Gas Emission o r  Mass Rate (?nil 

fii = 8.5714 x (GWDSCF)(Q5,d) 

there: 61. = mass o r  emission r a t e  o f  gas i i n  LB/HR 

GWDSCF = concentration of gas i i n  GR/DSCF, and" 

I 

= dry standard volumetric flow rate a t  po in t  of 
's'd concentration measurement i n  mcm 

! 

i; 

. .  
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€ F A  Method 5 Gas M e t e r i n g  System 
Q u a l i t y  C o n t r o l  Check  D a t a  S h e e t  

I n s t r u c t i o n s :  O p e r a t e  t h e  c o n t r o l  m v d u l e  a t  a f l o w  ra te  e q u a l  
t o  -".H& f o r  10 m i n u t e s  before a t t a c h i n g  t h e  um- 
b i  I i c a l  . E e c o r d  t h e  f ol 1 owing d a t a :  

._ 
B a r  p r e s s  ,3?.V(e i n .  Hg. - W&/ L 7 7  i n . W . C .  - 

. .  

C a l c u l a t e  Y,, as follows: 

L J 

I+ Y,, is no t  w i t h i n  the 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  shnuld be 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  49, ?ar t  60, Appendix  A ,  Piethod 5, S e c t i o n  4 .4 .  1 

S-432R 



EFA Method  5 Gas M e t e r i n g  S y s t e m  
aiial i ty  C o n t r o l  Check  D a t a  S h e e t  

J o b  l - f p ? , ~  1' :nF,-. [F D a t e  //fg 
O p e r a t o r  P-W N o d u l e  No. - 6 

T i  m e  
I m i n )  

Instructions: O p e r a t e  t h e  c o n t r o l  m o d u l e  a t  a f l o w  ra te  e q u a l  
t o  .'H@ fa- 10 t n i n u t e s  b e f o r e  a t t a c h i n g  t h e  u m -  
bilical. Record t h e  following d a t a :  

Meter 'Temp. (OF) 

(CF) I n l e t  O u t  1 et 
Volume 

C a l c f i l a t e  Y,, as follows: 

1.785 [(t,,, ;b4&3)] 0.5 
Y," = 

7 "- 

I C  Y,, iz no't w i . t h i F :  t h e  range ot' 0.97 t o  1.03, " t h e  volume 
m e t e r i n g  s y s t e m  choi.tld 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  45, P a r t  60. A p p r n d i x  A ,  Method  5 ,  S e c t i e n  4 .4 .  1 

I .  
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interpoll Lstoratorie;. In=. 
8: & 12 ) 7Sb-b,:!&.!:! 

EPA Method 5 Gas Metering System 
Quality Control Check Data Sheet 

Instructions: Operate the control module at a f l o w  rate' equal 
t o  .*.He for 10 minutes befure attaching the um- 
bilical. Record the following data: 

... 

Meter 'Temp. (OF) 

Calculate Y,, a5 follows: 

- /,OlO ., . 
i C r .  - 

I +  Y,,  is not w i t h i r i  t h e  range of 0.07 to 1.OZ: "the volume 
metering s;~?te,n should he investigated b e f o r c  beginning." 

CFR Title $0, Fart 5 0 .  Appendix A ,  Method 5, Section 4.4. i 
5-432R 
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Interpel 1 L a b o r a t o r i e z .  In i :  
(b  1 2 )  ~ ~ ~ - & l : I & : l  

EFFI Method  5 G a s  M e t e r i n g  S y s t e m  
D 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  

T i  m e  
!min)  

/ 

3 O p e r a t o r  7, J,, f/oo" M o d u l e  NO. 

Meter 'Temp. (OF) 

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

m I n s t r u c t i o n s :  O p e r a t e  t h e  c t j n t r o l  m o d u l e  a t  a flow ra te  e q u a l  
t n  .<'+it? f o r  10 m i n u t e s  b e f o r e  a t t a c h l n g  t h e  u m -  
b i l i c a l .  Record t h 2  f o l l o w i n g  d a t a :  7 

..-.n@ L.77 i n .  W.C. Bar p r e s s  &?$'6 i n .  ng. = ,?Fa 

Calculate Y,, a s  follows: 

1-5 Y,, i5 no.t Within t h s  r a n g e  of 0.7;' t o  1.l:IS. " t h e  v o l u m e  
~ l l e t e r i n y  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 f l l n g .  

I CFR T i t l E  <,I), F a r t  &(:I, Cppendi:: A ,  Method 5 ,  Section 4 . 4 . 1  

5-432R 
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Mudule  No. O p e r a t o r  
/ 

T i  m e  Volume 
( m i n )  (CF)  

I n s t r u c t i o n s :  O p e r a t e  t h e  c o n t r o l  m o d u l e  a t  a f l o w  ra te  e q u a l  
t o  “Hi? f o r  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 .  R r c o r d  t h e  f o l l o w i n g  d a t a :  

Meter Temp. ( O F )  

I n l e t  Out 1 et 

C a l c u l a t e  Y,, as follows: 

1.: Y,, i s  n o t  w i - t h i n  t h e  r a n g e  oC 0.5’7 t o  l.I:13! “ t h e  volcime 
m e t e r i n g  s y s t e m  shaould h 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  W ,  F a r t  50, A p p e n d i x  A ,  Method 5, S e c t i o n  4.4.1 
5-432R 
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Interpoll Laboratories, Inc. 

Jwwrature neasurement Device 
p l i b r a t l o n  Sheet 

Method of Calibratlon: 
a Comparison 1911nct Asn urcury i n  gltu therloietar i t i n s  I themtatted and insulate0 aluminum block designed 

LO provide in i fora  toperaturn. na tuperitura i s  rdJrtd b~ rdpstrrg tko roIu9e on tha block beater 
a r t r i d g e .  
b g a  #hi CL-BO lpe I l b e m c w p l c  Sinulator did prprika 21 praciaa teweratora i p u i r I l e n t  a i l l i r o l t  
119nal8. ne CL-IO0 i s  cold junction m e n s a t a d .  Cal ibr t t iw m r W  i 8  ?. 0.11 of wan rZlOO% 1 degree 
Ifor ieqatira teineratures tdd f t degreas. Tka CL-3W t i w l l t e s  exactly the l i l l i r 0 1 U V  Of I 1W I 
theriocouole at the ilrdiccted tc8pcrat~rc. 

.. 

unit In tolerancs 
Unit uas not in tolerance: recalibrated - See neu calibration sheet. ff 

5-433 
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... 

Interpol1 Laboratorles, Inc. 

Temwrature Measurement Devlce 
p l l b r a t l o n  Sheet 

Method o f  Calibration: 
a 

B f  

Coapiriron against AS111 mercury i n  glau t h e r m e t e r  mi09 a th t ro r ta t ted  and insulated a l u i i n u i  block designed 
ta provide a n i f o n  tciperitura. lba t u p e r i t u r a  i a  @ s t i d  l d j u s t i a ~  tha r o l t c v  011 tha block h i a t l r  
cartridge. 
mega llodtl CL-100 Iyua I Tbermcwpla tiwlatar did provides 22 praciae tewera t i ra  rqu i va l tn t  m i l l i v o l t  
cignalr. Re CL-100 i c  cold juactioa COlpensattd. Q l i b n t i o n  xcoracy i s  ?. 0.11 of wan 1210041 1 degraa 
I f o r  i eg i t i va  t i i w a t u r u  add i 2 &grots. lh a-300 t i m l t t e s  a~actly the mi l l i vo IUg8  of I lne t 
theraocouole a t  the indicated t i ip i ratora.  

Standard or  
Wclnlnal Simulated TW eF) 

0 
100 
200 
300 
400 
500 
600 
TOO 
E00 
900 

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

Response of 
wit Under Test 

At 

c 

I 

I 
I 

Averages: I 
OF = of f  scale response by u n i t  under test I%) 

x d e V  100 A t  / (460 + t) * 

16 untt I n  tolerance 
ff U n i t  uas not I n  tolermC8: recalibrated - See new cal ibrat ion sheet. 

5-433 
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(612)786-6020 

s-Type P i t o t  Tube Inspection Sheet 

.- Pitobe Ilo. =z 3 -6 

P I M  tube dlmensions: .. 

IN.  
M. 

-7 / -  

. e// 4/ 
' 2 - <- IN.  

1. External tublng dfameter (Dt) . , -. 
2. 
3. 

Base to Si& A opening plane (PA) 
Base to Side B opening plane (PB) 

A1 1 w e n t  : .. 
4. al<lOO ,/ ' 

5. ci2<loo T 

.. 17 

., '7 - 8. 2 c.125. L' 2 

9. W C.0625' .-6 3 
- - 

.. 

- 
Distance from P i t o t  to P r o b e  Components: 

10. P i t o t  to 0.500 IN. nozzle . 73-r IN. 

11. P i t o t  to probe sheath 3 &;& IN. 

12. P i t o t  to thermocouple (paral le l  to probe) 3 , d f i  IN. 

13. P i t o t  to thermocouple (perpendicular to probe) , 749 IN.  

I 
Meets a l l  EPA design cr i ter ia  t h u s  5 = 0.84 

Does not meet EPA design criteria - thus calibrate In wlnd tunnel 0 
CB = 

Date' of Inspection: 

-7- 

Inspected by: 

cFR Tlt le  40 Par t  60 Appendix A Method 2 

. . . - . . . F-13 



I 
Interpol1 Inc. 

S-Type P i t o t  Tube Inspection Sheet 

Pitobe No. 2 ./- f 

(612)786-6020 

P i t o t  tube dimensions: ._ 

1. External t u b i n g  diameter (Dt) , 7 7 4 .  IN. 
2. Base t o  Side A opening plane (PA) IN. 

3. Base to  Side B opening plane (P,) 

6. B1 < ' 5 O  c 9  
7. B2 < So 

8. 2 <.125" 0 & /  

, B  / 

9. W <.0625' . D  7 

Distance from Pi to t  t o  Probe Components: 

10. Pi to t  t o  0.500 IN. nozzle .8 7&@ IN. 

11. Pt to t  t o  probe sheath 3. d IN .  

12. Pi to t  t o  thermocouple ( p a r a l l e l  to probe) IN. 

13. P i t o t  t o  thermocouple (perpendicular t o  probe) IN. 

Date o f  Inspection: Inspected by: 

F-14 
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INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Cal ibrat ion Sheet 

Date 11 hfbl 
Techn i c i  an 11 d GZ t ~ j d b / J  

Mercury Column Barometer No. i-c/3> 
Aneroid Barometer No. 90222 OO/ ( Dvkc i ) 

Actual Mercury 
Barometer Read 

Temperature 
Ambient Correction Adjsted Mercury I n i t i a l  Aneriod Difference 
Temp. Factor Barometer Read Barometer Read (Pba-Ph) 

I I I 

Has th i s  barometer shown any consistent problems with ca l ib ra t ion? Yes@ 
yes, explain. 

I f  

Has problem been al leviated? Yes$@. How? 

*Note 

Aneroid barometers w i l l  be cal ibrated per iod ica l l y  against a mercury column 
barometer. The aneroid barometer t o  be cal ibrated should be placed i n  close 
proximity 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 ibrat ing.  Aneriod barometer w i l l  be cal ibrated t o  the adjusted 
mercury barometer readings. 5-312 

Ir 
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INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Temperature 
Actual Mercury Ambient Correction Adjsted Mercury Initial Aneriod Difference 
Barometer Read Temp. Factor Barometer Read Barometer Read (Pba-Pbm) 
I 

Has this barometer shown any consistent problems with calibration? Yes/No. I f  
yes, explain. 7 2 ,  

~ ~ 

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 5-312 

F-16 




