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ABBREVIATIONS 

actual cubic f e e t  per minute 
cubic centimeter ( m i l l i l i t e r )  
standard cubic f o o t  o f  dry gas per lnlnute 
drv standard m i l l i l i t e r  
deqrees Fahrenheit 
diameter 
f in isned Droduct f o r  p lan t  
fee t  per second 
gram 
gallons per minute 
grains per actual  cubic f o o t  
grains per d ry  standard cubic f o o t  
grams per dry  standard cubic meter 
horsewwer 
hours 
inches 
inches o f  mercury 
inches o f  water 
pound 
pounds wr dry  standard cubic f o o t  
pounds per hour 
pounds wr m i l l i o n  B r i t i s h  Thermal Units heat input 
pounds per m i l l i o n  B r i t i s h  Thermal Units heat input 
long tons per day 
megawatt 
m i l l i a r a m s  per dry standard cubic meter 
micrograms per d ry  standard cubic meter 
micraneter 
minutes 
nanograms 
obcen t ime te r  
par t icu la te matter 
pounds per hour 
parts per m i l l i o n  
par ts  wr m i l l i o n  carbon 
Darts per m i l l i on .  d r y  
Darts Der  m i l l i o n .  wet 
Darts per  t r i l l i o n  
pounds oer square inch  
souare feet 
tons per day 
micrograms 
percent by volume 
percent by weight 
- < iwnen fo l lowing a number) 

Standard condi t ions are defined as 68 OF (20 ‘C) and 29.92 IN .  of  mercury 
Dressure. 
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1 INTRODUCTION 

During A p r i l  17-19, 1990, I n t e r p o l l  Labora tor ies  personnel conducted 

p a r t i c u l a t e  emiss ion compl imce t e s t s  on t h e  Dry Cobber, M u l t i c l o n e ,  

P e l l e t i z e r  and F i n e  Crusher Stacks a t  t h e  Cyprus Nor thshore Min ing  

F a c i l i t y  IGZated i n  S i l v e r  Bay, Minnesota. On-s i te  t e s t i n g  was perfcrmed 

t y  0. Smith and M. 'Kaehler. Coord ina t 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  ope ra t i on  was prov ided by Denny Wagner o f  Cyprus Northshore Mining. 

Po r t i ons  o f  t h e  t e s t i n g  was wi tnessed.by Bob Beresford o f  t h e  Minnesota 

P o l l u t i o n  Cont ro l  Agency. 

Evaluat ions were performed i n  accordance wi th  EPA Methods 1 - 5 CFR 

T i t i e  40, Pa r t  60, Appendix A ( rev i sed  J u l y  1, 1988). A p r e l i m i n a r y  

de terminat ion  o f  t h e  gas l i n e a r  v e l o c i t y  p r o f i l e  was made a t  each t t s t  

s i t e  be fore  t h e - f i r s t  p e r t i c u l a t e  de terminat ion  t o  a l l ow  s e l e c t i o n . o f  t h e  

appropr ia te  nozz le diameter requ i red  f o r  i s o k i n e t i c  sample w i thdrawal .  

I n t e r p o l l .  Labs sampl ing t r a i n s  which meet o r  exceed s p e c i f i c a t i o n s  i n  t h s  

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

heated g lass - l i ned  probes. 

Tas t ing  on each o f  t h e  f o u r  sources was conducted from two t e s t  

p o r t s  o r i e n t e d  a t  90 degrees on t h e  respec t ive  stacks.  The t e s t  p o r t s  on 

t h e  Dry Cobber Stack are  l oca ted  2.73 s tack diameters downstream o f  any 

f l o w  d is turbance and .81 d iameters upstream o f  t h e  s tack  e x i t .  The t e s t  

p o r t s  on t h e  M u l t i c l o n e  Stack are loca ted  3.62 s tack diameters downstrean 

o f  any f l o w  d is tu rbance and 9.06 diameters upstream o f  t h e  stack. e x i t .  

The t e s t  p o r t s  on t h e  P e l l e t i z e r  Stack are  loca ted  7.91 s tack  d iameters 

downstream o f  any f low d is tu rbance and 1 . 5 2  diameters upstream o f  t h e  

s tack e x i t .  The t e s t  p o r t s  on t h e  F ine Crusher Stack ere  l oca ted  9.45 

s tack diameters downstream of any flow dis turbance and 9.45 d iameters 

gpstream o f  t h e  s tack  e x i t . .  I n  each case, a 24-point  t r a v e r s e  was usad t o  

c c l l e c t  rep resen ta t i ve  p a r t i c u l a t e  samples. Each t r a v e r s e  p o i n t  was 

sampled 2 .5  minutes t,2 g i ve  a t o t a l  sampling t ime o f  60 minutes per  run.  
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V i s i b l e  emissicn determinat ions were performed by 6. Drake, an €PA 
c e r t i f i e d  reader.  

The important  r e s u l t s  o f  t h e  t e s t  a r e  summarized i n  Sect ion 2 .  

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

support ing in format ion  a r e  presented i n  t h e  appendices. 
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2 SUMMARY AND DISCUSSION 

The results o f  the par t icu la te emission compliance tests  are 

summarized i n  Tables 1, 2, 3 and 4. As w i l l  be noted, the average 

part iculate emission rates and opacity were as follows: 

I Particulate Emission 

Source Rate (LWHRI ODacitY (%I 

I 
I 
I 
I 
I 
.I 

Dry Cobber 2.3 

Multiclone 1.9 

Pel 1 e t  i zer 2.5 

Fine Crusher 0.62 

0 

0 

2 .2  

0 

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

evaluation o f  the samples. On the basis of t h i s  fac t  and a complete 

review o f  the ent i re  data and results, it i s  our opinion that  the resul ts 

reported herein are accurate and closely re f lec t  the actual values which 

existed a t  the time the t e s t  was performed. 
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3 RESULTS 

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

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

f o l l owed  by the computer p r i n t o u t  of  t h e  p a r t i c u l a t e  and o p a c i t y  r e s u l t s .  

An Orsa t  ana lys i s  was n o t  performed on t h e  exhaust gas, s ince  o n l y  ambient 

a i r  i s  exhausted from t h e  -process. The composi t ion o f  t h e  gas repo r ted  i s  

t h e  average geophysica l  composi t ion o f  a i r .  The mo is tu re  contents  

repor ted  were measured as per  EPA Method 4. P r e l i m i n a r y  measurements 

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

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

prcgrams w r i t t e n  i n  Extended BASiC  s p e c ? f i c a l l y  f o r  source t e s t i n g  ca l -  

c u l a t i o n s .  EPA-published equat ions have been used as t h e  b a s i s  of  the  

c a l c u l a t i o n  techniques i n  these programs. The p a r t i c u l a t e  emiss ion r a t e  . 

has been c a l c u l a t e d  u s i n g  t h e  product  o f  the concen t ra t i on  t imes f l o w  

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

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

D a t e  o f  r u n  

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

I n t e r p o l 1  R e p o r t  N o .  0 - 3 0 2 2  
C y p r u s  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

6 Mol  s t u r e  Analyses----- Methods 3 6 4 ( * v / v )  

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

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

c a r b o n  monox 

e ............ 
............. 
d e . . . . . . . .  ... 

n i t r o g e n  .................. 
w a t e r  v a p o r  ............... 

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

Run I Run 2 Run 3 
04-11-90 04-11-90 04-17-90 

0.03 0.03 0.03 

20.90 20.90 20.90 

0.00 0.00 0.00 

19.07 - 19.01 79.07 

0.03 

20.11 

0.00 

18.59 

0.61 

28.84 

28.11 

0.994 

1189 

0.03 

20.14 

0.00 

78.48 

0.74 

28.84 

28.16 

0.993 

1419 

0.03 

20.17 

0.00 

78.58 

0.62 

28.84 

28.77 

0.99-4 

1 I85 

0.000 0.000 0.000 
10 
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I n t e r p o l 1  R e p o r t  No. 0-3022 
C y p r u s  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  No. 2 
M u l t i c l o n e  S t a c k  

R e s u l t s  o f  Orsat M o i s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 6 4(:v/v) 

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

04-18-90 04-18-90 04-18-90 

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 . .  .......... 0 . 0 3  0.03 0.03 

o x y g e n  ..................... 20.90 20.90 20.90 

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

n i t r o g e n  .................. 19.01 79.07 79.07 

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 .03  0 .03  0.03 

o x y g e n  .................... 20.61 20.72 20.75 

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

n i t r o g e n  .................. 18.21 78.40 78.49 

w a t e r  v a p o r  ............... 1.09 0.85 0.73 

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

Wet m o l e c u l a r  w e i g h t  ........ 28.72 28.75 28.76 

S p e c i f i c  g r a v i t y . .  .......... 0.992 0.993 0.993 

W a t e r  .mass f l o w  . . . . . .  ( L B / H R )  90.5 706 606 

0.000 0.000 0.000 
11 
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I n t e r p o l 1  R e p o r t  No.  0-3022 
C y p r u s  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  No. 3 
P e l  1 e t  i z e r  S t a c k  

R e s u l t s  o f  O r s a t  a Mois tu re  A n a l y s e s - - - - - M e t h o d s  3 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  monox ide . . . . . . . . . . .  

n i t r o g e n  .................. 
w a t e r  v a p o r . . .  ............ 

D r y  m o l e c u l a r  w e i g h t  . . ...... 
Wet m o l e c u l a r  w e i g h t  ........ 
S p e c i f i c  g r a v i t y  ............ 
W a t e r  mass F l o w  . . . . . .  (LB/HR) 

Run 1 Run 2 Run 3 
04-18-90 04-18-90 04-18-90 

0.03 

20.90 

0.00 

79.07 

0.03 

19.52 

0.00 

73.85 

6.60 

20.84 

28.13 

0.972 

8147 

0.03 0.03 

20.90 20.90 

0.00 0.00 

79.07 19.07 

0.03 0.03 

19.88 19,66 

0.00 0.00 

75.22 74.39 

4.87 5.92 

28.84 28.84 

28.31 28.20 

0.978 0.974 

6184 7251 

12 
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I n t e r p o l 1  R e p o r t  N o .  0 - 3 0 2 2  
Cyprus  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  No. 4 
F i n e  C r u s h e r  S t a c k  

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

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

0 4 - 1 9 - 9 0  0 4 - 1 9 - 9 0  0 4 - 1 9 - 9 0  

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

c a r b o n  d i o x i d e  ............ 0 . 0 3  0 . 0 3  0 . 0 3  

oxygen .................... 2 0 . 9 0  2 0 . 9 0  2 0 . 9 0  

c a r b o n  monoxide ........... 0 . 0 0  0.00 0.00 

n i t r o g e n  .................. 7 9 . 0 7  7 9 . 0 7  7 9 . 0 7  

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 . 0 3  0 . 0 3  0 . 0 3  

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

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

n l t r o g e n  .................. 7 7 . 8 1  7 8 . 0 9  7 7 . 9 7  

w a t e r  v a p o r  ............... 1.60  1 . 2 3  1 . 3 9  

D r y  m o l e c u l a r  w e i g h t  ........ 2 8 . 8 4  2 8 . 8 4  2 8 . 8 4  

Wet m o l e c u l a r  w e i g h t  ........ 2 8 . 6 7  2 8 . 7 1  2 8 . 6 9  

Spec i  f i c  g r a v i t y . .  .......... 0 . 9 9 0  0 . 9 9 2  0 . 9 9 1  

W a t e r  mass f l o w  . . . . . .  (LB/HR)  6 3 7  5 0 0  5 6 8  

F O  
13 
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I n t e r p o l  1 R e p o r t  No. 0-3022 
C y p r u s  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  No.  1 
D r y  C o b b e r  S t a c k  

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

D a t e  o f  r u n  
Run 1 

04-17-90 

T i m e  run s t a r t / e n d  ..... (HRS) 1100/1202 

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

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

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

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  (1N.HG) 
Avg .  o r i  f .  p r e s .  d r o p . .  ( I N .  WC) 
Avg.  g a s  m e t e r  temp. . (DEF-F)  

Volume th rough 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)  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

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

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

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

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

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

1 5  I 

-1.00 
21.14 
.840 

0.0 
0.0 
5 :o 
5.0 

0.0086 

1.0007 
29.40 
1.37 
68.2 

38.86 
38.31 

60.00 
.I90 
67 

70541 
68871 

99.6 

0.00338 
0.00346 

2.04 

Run 2 
04-17-90 

1220/1324 

-1 .00  
21.14 
-840 

0.0 
0.0 
6.0 
6.0 

0.0130 

1.0007 
29.40 
1.34 
73.2 

38.63 
37.73 

60.00 
-190 

67 

69248 
67476 

100.1 

0.00518 
0.00532 

3.08 

Run 3 
04-17-90 

1340/1442 

-1.00 
21.14 
.840 

0.0 
0.0 
5.0 
5.0 

0.0080 

1.0007 
29.40 
1.31 
70.1 

38.21 
37.53 

60.00 
.190 
67 

68856 
67239 

99.9 

0.00321 
0.00329 

1.90 



I 
I 
I 
f 
I 
I 
I 
I 
I 
6 
IJ 
1 
I 
1 
0 
# 
I 
I 
I 

I n t e r p o l 1  R e p o r t  No. 0-3022 
C y p r u s  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  No. 2 
M u l t i c l o n e  S t a c k  

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

D a t e  o f  r un  

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

S t a t i c  p r e s s u r e  ...... ( IN.WC) 
C r o s s  s e c t i o n a l  a r e a  (SQ.FT)  
P i t o t  t u b e  c o e f f i c i e n t . . . . . .  

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

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

Gas m e t e r  c o e f f i c i e n t . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  (1N.HG) 
Avg.  o r i  f .  p r e s  . d r o p . .  ( I N .  WC) 
Avg.  g a s  m e t e r  t e m p . . ( D E F - F )  

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

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

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

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

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

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

16 

Run 1 
04-18-90 

840/ 941 

-0.52 
8.62 
.840 

0.0 
0.0 
9 .0  
9.0 

0.0154 

1.0001 
29.40 
1.36 
59.3 

38.52 
38.63 

60.00 
.I83 
59 

29734 
29360 

103.5 

0.00601 
0.00615 

1.55 

Run 2 
04-18-90 

1000/1102 

-0.52 
8.62 
. a 4 0  

0.0 
0.0 
7 .o 
7.0 

0.0240 

I. 0007 
29.40 
1.35 
62.7 

38.53 
38.38 

60.00 
.I86 
60 

29653 
29284 

99.8 

0.00952 
0.00965 

2.42 

Run 3 
04-18-90 

1115/1216 

-0.52 
8.62 
.840 

0.0 
0.0 
6.0 
6.0 

0.0159 

1.0007 
29.40 
1.35 
66.3 

38.63 
38.22 

60.00 
.I86 

61 

29539 
29117 

99.8 

0.00634 
0.00642 

1.61 
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I n t e r p o l 1  R e p o r t  No. 0 - 3 0 2 2  
C y p r u s  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  No. 3 
P e l l e t i z e r  S t a c k  

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

D a t e  o f  run 
Run I 

04-18-90 

T i m e  run s t a r t / e n d  ..... ( H R S )  1545/1650 

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

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

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  .......... c o l l e c t e d  

Gas m e t e r  c o e f f i c i e n t  
B a r o m e t r i c  p r e s s u r e . .  
Avg .  o r i f . p r e s . d r o p . .  
Avg.  g a s  m e t e r  temp. .  

g r a m s )  

. . .... 
I N .  H G )  
1 N . W C )  
DEF-F) 

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 )  
s t a n d a r d  c o n d l t i o n s . ( D S C F )  

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

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

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

...... 
(ACFM) 
DSCFM) 

. . .  ( % )  

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

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

-1.08 
11.29 
.840 

24.0 
0.0 
37.0 
61.0 

0.0276 

1.0007 
29.40 
1.53 
65.2 

41.01 
40.68 

60.00 
.I86 
124 

49610 
4 I080 

98.8 

0.00867 
0.01047 

3.69 

Run 2 Run 3 
04-18-90 04-18-90 

1710/1812 1830/1931 

-1.08 
11.29 
.840 

5.0 
0.0 

41 .O 
46.0 

0.0152 

1.0007 
29.40 
1.66 
66.9 

42. a4 
42.37 

60.00 
.I86 
100 

49014 
43067 

98.2 

0.00486 
0.00554 

2.04 

-1.08 
11.29 
.840 

15.0 
0.0 
40.0 
55.0 

0.0144 

1.0007 
29.40 
1.56 
64.0 

41.44 
41.20 

60.00 
.I86 
120 

48924 
41071 

100.1 

0.00453 
0.00539 

1.90 

I 17 



I 
I 
I 
I 
I 
I 
1 
1 
1 
I 
I 
1 
I 
I 
I 
I 
I 
t 
I 

I n t e r p o l 1  R e p o r t  No. 0-3022 
C y p r u s  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  NO.  4 
F i n e  C r u s h e r  S t a c k  

R e s u l t s  o f  P a r t i c u  

D a t e  o f  run 

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

a t e  Loading D e t e r m i n a t i o n s - - - - - - - M e t h o d  5 

. . . .  (HRS) 

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

c o n d e n s e r  ............. (ML)  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  .......... (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  ( G R A M S )  

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

Gas m e t e r  c o e f f i c i e n t . .  . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( I N . H G )  
Avg.  o r i f . p r e s . d r o p .  . ( IN .WC)  
Avg.  gas  m e t e r  t e m p . . ( D E F - F )  

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

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

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

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( 2 )  

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

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

18 

Run 1 
04-19-90 

8OS/ 908 

-0.36 
5.50 
. 8 4 0  

0.0 
0.0 
18.0 
18.0 

0.0200 

1.0007 
29.08 
2.65 
88 .8  

55.44 
52.20 

60.00 
.250 
66 

14574 
13972 

100.5 

0.00566 
0.00591 

0.71 

Run 2 
04-19-90 

92S/102S 

-0.36 
5.50 
.E40 

0.0 
0.0 
14.0 
14.0 

0.0178 

1.0007 
29.08 
2.75 
94.1 

56.62 
52.82 

60.00 
.250 

65 

14777 
14253 

99.7 

0.00501 
0.00520 

0.64 

Run 3 
04-19-90 

1040/1141 

-0.36 
5.50 
.840 

0.0 
0.0 
16.0 

- 16.0 

0.0143 

1.0007 
29.08 
2.82 
95.3 

57.46 
53.50 

60.00 
.250 
66 

14960 
14370 

100.1 

0.00396 
0.00412 

0.51 
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I n t e r p o l 1  R e p o r t  No. 0-3022 
C y p r u s  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  No. 1 
D r y  C o b b e r  S t a c k  

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

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

________________________________________------------------ 
0 0.0000 100.00 
5 0.0223 0.00 

10 0.0458 0.00 
I5 0.0706 0.00 
20 0.0969 0.00 
25 0.1249 0.00 
30 0.1549 0.00 
35 0.1871 0.00 
40 0.2219 0.00 
45 0.2596 0.00 
50 0.3010 0.00 
55 0.3468 0.00 
60 0.3979 0.00 
65 0.4559 0.00 
7 0  0.5229 0.00 
75 0.6021 0.00 
80 0.6690 0.00 
85  0.8239 0.00 
90 1.0000 0.00 
95 1.3010 0.00 
99 2.0000 0.00 ______--_--------_______________________------------------ 

Avg Opac 0.00 Avg OD 0.0000 T i m e  a v e r a g e  

I 
I 
I 

O b s e r v e r :  W .  D r a k e  
C e r t .  D a t e :  10-18-89 
D a t e  o f  O b s e r v a t i o n :  4-18-90 
T i m e  o f  O b s e r v a t i o n :  0900/1000 

20 
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I n t e r p o l 1  R e p o r t  No .  0-3022 
Cyprus  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  No. 2 
M u l t i c l o n e  S t a c k  

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

----_----__-____________________________------------------ 
PERCENT OPTICAL RELATIVE 
OPACITY DENSITY FREQUENCY ( t )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 100.00 
5 0.0223 0.00 
10 0.0450 0.00 
15 0.0706 0.00 
20 0.0969 0.00 
25 0.1249 0.00 
30 0.1549 0.00 
35 0.1871 0.00 
40 0.2219 0.00 
45 0.2596 0.00 
50 0.3010 0.00 
55 0.3460 0.00 
60 0.3979 0.00 
65 0.4559 0.00 
70 0.5229 0.00 
75 0.6021 0.00 
00 0.6690 0.00 
85 0.0239 0.00 
90 1.0000 0.00 
95 1.3010 0.00 
99 2.0000 0.00 ------__________________________________-__----------_---- 

Avg Opac 0.00 Avg OD 0.0000 Time a v e r a g e  

O b s e r v e r :  W .  D r a k e  
C e r t .  D a t e :  10-18-89 
D a t e  o f  O b s e r v a t i o n :  04-18-90 
Time o f  O b s e r v a t i o n :  1100/1200 
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I n t e r p o l l  R e p o r t  No. 0-3022 
C y p r u s  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  No.  3 
P e l l e t i z e r  S t a c k  

R e s u l t s  o f  Opaci ty  Observat ions  ------------ EPA Method 9 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 56.25 
5 0.0223 43.33 
10 0.0458 0.00 
15 - 0.0706 0.00 
20 0.0969 0.00 
25 0.1249 0.00 
30 0.1549 0.00 
35 0.1871 0.00 
40 0.2219 0.00 
45 0.2596 0.00 
50 0.3010 0.00 
55 0.3468 0.00 
60 0.3979 0.00 
65 0.4559 0.00 
70 0.5229 0.00 
75 0.6021 0.00 
80 0.6690 0.00 
85 0.8239 0.00 
90 1.0000 0.00 
95 1.3010 0.00 
99 2.0000 0.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Avg Opac 2.17 A v g  00 0.0097 Time a v e r a g e  

O b s e r v e r :  W'. D r a k e  
C e r t .  D a t e :  10-18-89 
D a t e  o f  O b s e r v a t i o n :  04-18-90 
Tlme o f  O b s e r v a t i o n :  1400/1500 
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I n t e r p o l 1  R e p o r t  No. 0-3022 
Cyprus  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  No. 4 
F i n e  C r u s h e r  S t a c k  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 100.00 
5 0.0223 0.00 
10 0.0458 0.00 
15 0.0706 0.00 
20 0.0969 0.00 
25 0.1249 0.00 
30 0.1549 0.00 
35 0.1871 0.00 
40 0.2219 0.00 
45 0.2596 0.00 
50 0.3010 0.00 
55 0.3468 0.00 
60 0.3979 0.00 
65 0.4559 0.00 
70 0.5229 0.00 
75 0.6021 0.00 
80 0.6690 0.00 
85 0.8239 0.00 
90 1.0000 0.00 
95 1.3010 0.00 
99 2.0000 0.00 _______________________________-_-_--_- - - - - - - - - - - - - - -_-___ 

Avg Opac 0.00 Avg O D  0.0000 Time a v e r a g e  

O b s e r v e r :  W .  D r a k e  
C e r t .  D a t e :  10-18-89 
D a t e  o f  O b s e r v a t i o n :  04-18-90 
Time o f  O b s e r v a t i o n :  1600/1700 

23 
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I n t e r p o l 1  R e p o r t  No. 0 - 3 0 2 2  
C y p r u s  N o r t h s h o r e  M i n i n g  C o r p o r a t i o n  

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

T e s t  No. 1 
D r y  C o b b e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o v  R a t e  D e t c r m i n a t l o n - - - - - - -  Method 2 

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

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

B a r o m e t r i c  p r e s s u r e . .  ..... (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  diameter...............(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  t e m p  ............. (DEG-F) 

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

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

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

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

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

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

0 4 -  17-90  

1 0 3 0  

2 9 . 4  

. 8 4  

2 

2 4  

Round  

62 .25  

2 1 . 1 4  

UP 

-1 

67 

0 . 6 1  

56.6 

.07338 

2 8 . 8 4  

3 1 6 1 2 9  

7 1 8 0 1  
7 0 0 7 9  

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

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

T e s t  No. 3 
P e l  1 e t i  z e r  S t a c k  

R e s u l t s  o f  V o l u a e t r l c  Flow R a t e  Detcrmlnat ion-- - - - - -  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 l 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  duct . . . . . . . . . . . . . . . . . . . .  

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 l 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 ............. (DEG-F) 

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

Avg.  1 i n e a r  v e l o c i t y . .  ... (FT/SEC)  

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

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

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

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

0 4 - 1 0 - 9 0  

1500 

2 9 . 4  

. 0 4  

2 

2 4  

Round 

4 5 . 5  

1 1 . 2 9  

UP 

-1.00 

1 3 3  

6 . 6 0  

7 0 . 7  

. 0 6 3 7 3  

2 0 . 8 4  

183182 

4 1  906 
39042  
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APPENDIX 6 

LOCATION OF TEST WRTS 

- Not p r o v i d e d  a t  time o f  r e p o r t  
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APPENDIX C 

METHODS 2 - 5 FIELD DATA SHEETS - DRY COBBER STACK 
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INTERPOLL LABORATORIES E P A  tlETHOD 2 FIELD DATA SHEET 

Job ( ' / ,+'o< /<,I  J C X  64J 
Source .DpV C@fifi' ,e 
Test J- Hun Date Y - / 7 - 9 0  
Stack d i m e n . 2  2 a S  IN. 

Dry bulb "F Wet bulb 'F 

nanometer: &Reg. 0 Exp. 0 Elec. 
Barometric pressure 29. qC in Hg 

in W C  

! A ,  
fi' 

- Static pressure /. 0 0  

Schematic of 
Cross Section 

Operators ; D . , C ' M , ~ #  f 
Pitot NO. 2dgL tp. . ~ q a  



c-3 



y : .  ' 

! u. 
!d 

c-5 



I c-7 
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APPENDIX D 

METHODS 2 - 5 FIELD DATA SHEETS - MULTICLONE STACK 
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S o u r c e  /h u L 7 ,  C L . d / 4 f  5 7 A C A  

T e s t  2 Run 1 D a t e  

Diy bulb 'F W e t  b u l b  "F 

v-/x-9= 
S t a c k  dimen.  3 9 . 7 5 -  I N .  

Nanometer:  &Reg. 0 Exp. 0 E l e c .  

f i a r o m e t r i c  pressure 2 2  yb i n  H g  

S t a t i c  pressure - . 5-7 i n  wc 
O p e r a t o r s  a . $ m . * r t t  I A. YACHLCL 

P i t o t  No. /7 rt- v CP ,_ s '/o 

P 0 6 .. 

S c h e m a t i c  of - Cross S e c t i o n  
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- INIERPOLL LABORATORIES €PO METHOD 2 FIELD DATA SHEET 
Job - ‘LYfRk5 /c,( 
Sour..~ce f f L r ~ 1 ~ 1  ~ r f l  

, 

r” 

Stack dimen. 

Dry bulb 1 2 8  OF Wet bulb /os-  0F 
manometer: =Reg. 0 Exp.  0 Elec. 

Barometric pressure 2’5?L/C i n  Hg 

Operators LPG/TH t A X A L  

P i t o t  No. 17 +-< cp. <.8VQ 
Schematic of 
Cross Section 

f< 6.- r.cthlnc;= r e g .  m , a n o m c t e r :  ezp-nded: E = electronic 5-392.1 
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APPENDIX F - 

METHODS 2 - 5 FIELD DATA SHEETS - FINE CRUSHER STACK 
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E 
l' 
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I 
1 
P 

Source F/p'Z LALSHEA 

T e s t  2 Hun D a t e  V - j F -  90 
S t a c k  d imen.  3/. 7 5  

Dry b u l b  "F W e t  b u l b  OF 
Manometer :  e e g .  0 Exp. 0 E l e c .  

B a r o m e t r i c  p r e s s u r e  27.0s  i n  Hg 

S t a t i c  p r e s s u r e  -. 36 i n  WC 
O p e r a t o r s  

P i t o t  NO. /71c-< tp. .. BYu 

IN .  

TI-, TH i M. *5, K & C R  

A + 

$0 
Schemat ic  of 
Cross S e c t i o n  
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Interpol1 Inc. 
(612)786-6020 

Visible Emissions Form 

Source Levour Skerch Draw North Arrow 

S-0079R 
G -  1 
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I HAVE RECEIVE0 A COPY OF THESE OPACIrY OBSERVATIONS 
SIGNA TURE 
TITLE OA TE 

Interpol1 Laboratories 
(612)786-6020 

ORGANIZATION- 

CERTIFIEO BY-A 

VERIFIEO 81 OA TE 

~ . + r p a / /  L L L  OCL+JCI& 

I OA TE/o 7 fi  -84 

V i s i b l e  Emissions Form 

Source Lalour Skcrch Draw North Arrow 

I I I I 

S-0079R G - 2  

. .  



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

Interpol1 Laboratories 
(612 )786-6020 

V i s i b l e  Emissions Form 

Source Lwouf Skelch 

I 

Son LDC*l#O" Line 

HAVE RECEIVE0 A COPY OF THESE OPACIm OBSERVAIIONS 
;lGNA IURE 
rlrLE OA TE VERIFIED BY OA TE 

CERTIFIED B V w c 6  

I 

S-0079R 
G - 3  
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Sun Locsrion Lme 

-3- 
COMMENTS 

I HAVE RECEIVE0 A COPY OF THESE OPACITY OBSERVATIONS 

TITLE OA TE 
SIGNATURE 

Interpoll Laboratories 
(612)786-6020 

Visible Emissions Form 

M I N I M U M  M A X I M U M  

NAME (PRIN oBSER~f l , - -  cr. y re* 

o R G A N ~ = A ~ ~ o ~ ~ a * v p d /  L&/&.&?..+ 

DA TE 
Y-Jb=+d 

1 DATfol d -09 CERTIFIEO BY 

VERIFIEO BY DA TE 

PKfi 

G-4 S-0079R 



RINNESOTA POLLUTION CONTROL AGENCY 
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a? W 

AIR POLLUTION CONTROL ASSOCIATION 

The AUOCloilO" 
Dedlcoted b 
All rolldon Control M e  APG4 Hazardous Wade Monooemenl 

fOUNDID IN (907 

This is to certify that, 

Bill Drake 

attended and fulfilled the requirements of the 

Visible Emission Evaluation Re-Certification Course 

offered by 

The Air c Waste nanagement Association 
Upper Midwest Section 

In conjunction with the 

The Uinnesota Pollution Control 
Division of Air Quality 

on 

October 18, 1989 

Agency 

During the course of the test an average deviation of less 
than 7.5% for a set of 25 white smoke and a set of 25 black 
smoke was maintained and none of the readings deviated by 
20% O K  more. 

By achieving the above accuracy, certification as a "Smoke 
Reader" is granted for a period of six months from the date 
of the test. 

&4+?,B-- 
SCOTT E. PAR 
Instructor 
Visible Emissions Program 
MPCA, DAQ 

Certificate Number 65-31 

G - 5  
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I n t e r p o l  1 Labora to r ies  
(617) 786-6020 

Chain o f  Custody 
Sample Depos i t i on  Sheet 

Job LYpRbfC /5/ L I y p  e4 t' Source 39' &dSSR 

Date Submit ted v- / 9 -  Fa Date o f  Test  /-/7- 7 0  
Test  No. / No. of Runs Completed 3 

Team Leader hCJ4ydL 4- S;.r Test S i t e  S;rzlCK 

a n a l y s i s  Required Comments i No. of Type o f  Sample 

;amp 1 es I 

9- 

Probe Wash: 
p c e t o n e  
p.1. Water 

F i  1 t e r :  e'' G. F. 
0S.S. Thimble 
p.5" G.F. 
047 mm G.F. 

Impinger Catch: 
p.1. Water 
03" HrrOz 
PM5 Hg O n l y  
04H5 Metal5 
01.0 N NaOH 
p t h e r  

I n t e g r a t e d  
Gas sample 

B L 9Ak 
ws per  EPA U-5 
p s  per  EPA M-17  
p t h e r  

F N  Pro toco l  
pJ1 Pro toco l  
OEPA M - 6  or  8 
p c i d  Gases 
Formaldehyde 
p e t a l s  
OOther 

n 

r 

Oxides o f  p s  per  EPA M-7A Date 
N i t r o g e n  (NO,) OOther Time (HHS) 

0 Fue l  Sample OAttached fuel Form 
0 Aggregate #S-0163HHR 

I P a r t i c l e  S ize  OX-Hay Sedigraph - OElahco Method 
w t h e r  

A u d i t  Samples 
p u l f u r  D i o x i d e  

p t h e r  OOther 

p s  per  EPA M-6 
/ @,:idee of N i t .  p s  p e r  €Pa M-7A 

Source Information 

1 )  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 
& O t h e r  D R Y  L C X f i t ' R  2' t 47 R P L- Hut/ 5 2- O . C . ~ L C ,  

2) Fue l :  0 Coal 0 Wood 0 Gas 0 O i l  [1 RDF p t h e r  / , . - a i € d r  AL /z. 
3) I s  sample c o m b u s t i b l e ? w o  0 Yes 
4) D o e s  sample need s p e c i a l  hand l ing? &NO [I Y e s  I f  yes, e x p l a i n  

5-278RHRR 
H-1 
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Q 

I n t e r p o l l  Labora to r ies  
( b i z )  7a$-&020 

€Pa tlethod.5 Data Repor t ing  Sheet 
Probm/Cyclone Wash 

T e r t i R u n B  Dish  No. / o  
F i e l d  B lank  Dish Tare Ut.  L/T- t T.Y  9 

Dish+Sample Wt.'% ZssJ 9 
Sample W t .  0 .  OOG / 9 

Lag Number 
V a l .  o f  So lven t  
*So lvent  

. - 5 L l  ' O S  

Tes t  1 Run 
V a l .  o f  So lvent  
Log Number 

D ish  No. 11 
Dish  T a r e  Ut.  L/7. 7x98 
Dish+Sample W t .  97. 76 8t 

3 

I C o m m e n t s  Sample W t .  0 ooe? 

Tes t  1 R u n 3  D ish  No. 7 8  
V a l .  of S o l v e n t a d  . D ish  Tare W t .  y s .  o l l c  9 
Log Number - o + Dish+Sample Ut. 75, OlSX 9 

Dish  No. I t  
Dish  Tare  Wt.s5/ .L3287 9 
Dish+Sample W t .  c/. L Y f 7  9 

5 

I Comments Sample W t .  n. n / 3 0  91 

Tort- Run - 
Vol. of Solvent- m l  
Log Number 

I C o m m e n t s  Sample W t .  0 . 0 0 7 %  g l  

4 
Test  - Run- D ish  No. 
V o l .  of  Solvent- m l  Dish  T a r e  W t .  9 
Log Number Dish+Sample W t .  9 
C o m m e n  t s Sample W t .  4 

Dish  No. 
D ish  Tare W t .  Y 
Dish+Sample U t .  9 

I Canments Sample Ut. g !  

*So lvent  F ies idue~ug/ml=C(Sample  W t . a a q )  ( lQp) l /Po l .  of S o l . a m l  
EPA-MS Acetone Residue Blank Spec. (7.3 uy/ml 
Results: 
F i e l d  E l k .  Run 1 Run 2 ~ - 2  Run 3 R u n  4 Run 5 

- 

! 



I 
I 

Interpol1 Laboratories 
(512) 796-6020 

€PA Method 5 Data Reporting Sheet 
Fi 1 ter Gr av i metr i cs 

Source Dc., C e 6 b ~ r  
Test Site t r f G d C  

Job fyp&u.$  
Team Ldader 0. c, 
Qate Submitted 4-C 9 -  SO Date of Test ' -  1 > - 40 1 Test No. / No. of Huns 
Date of Analysis Y - s O - 4 u  Techn i c i an 

I 
lo 
I 
I- 
I 
I 
I- > 

I 
I4 
I 
l5 

2 

T e e t l R u n  0 Filter No. Z S f l  
~ 

Fleld Blank Filter Type Y b6C 
Filter Tare Wt. ,9370 4 Log Number 9.Z5.5 - 02 

Comments Filter+Sample Wt-,q310 9 

Tent f Run ( 
Log Number - 0 Y  Filter Type (r 6 
Commen t s Filter Tare Wt. 1 

Filter No. /$#; . Sbci 

Filter+Sample Wt. . 469q  9 
4 Sample Wt. 6. OGG3 

~ 

Test / Run 7, Fi 1 ter No. / ?P-L 
Log Number - 0 L  Filter Type 4 **w 
Comments Filter Tare Wt. . qbxo 9 

~ilter+sample Ut. ,4L.~7- 9 
Sample Wt. o .ooo2 9 

Test Run ? 
Log Number -e% 
Comments Fi 1 ter Tare Ut. 4-10 

~llter+sample Ut. '?S/Y 9 
Sample Wt. 0 .  oooy 9 

Test - Run Filter No. 
Log Number Filter Type 
Comments Fi 1 ter Tare Wt. 9 

Filter+Sample Wt. 4 
Sample Wt. 9 

Test- Run Fi 1 ter No. 
Log Number Filter Type 
Comments Fi 1 ter Tare Wt. 4 

Filter+Sample Wt. 4 
Sample Wt. F 

Rerul tr: 
Field Elk. Run 1 Run 2 Hun 3 Run 4 Run 5 

'I 

Run 1 Run 2 H-3 Run 3 Run 4 Run 3 

LSC-02PR 

I 
I '  
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I n t e r p o l 1  Labora to r ies  
(612)  7a6-6020 

Chain of Cuctody 
Sample Depos i t ion  Sheet 

Job [ Y f R k c  / S / L  V K l :  . B.sl/ Source . w u L T / C  LO.&€- 
Team Leader > > J A  #"E /Lp - 54 ,7 t l .  Test S i t e  S 7 f i C K  
Date Submit ted q- / 9  - 9 - 0  Date of Test 
Tes t  No. 7 2  No. of Runs Completed 3 

v - / g -  70 - 

iamples 

Probe Wash: 

p.1. Water 

F i  1 t e r :  
&I" G.F. 
0S.S. Thimble 
02.5" G. F. 
047 mm G.F. 

Impi nger Catch: 
p.1. Water 
03" H20t 
04MS Hg O n l y  
04MS f l e t a l s  
01.0 N NaOH 
p t h e r  

I n t e g r a t e d  
Gas sample 

Oxides o f  
N i t r o g e n  (NO, 1 

0 Fue l  Sample 
0 Aggregate I 

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

b u d i t  Samples 
u l  fur D iox ide  

p x i d e s  of  N i t .  
p t h e r  

Anal y c i  s Required Commentc 

@n per €PA M - 5  f?[)CpA/XS COA.6. 
p t h e r  - , r f f  TZST * I  

" I , L  

g?s per EPA fl-5 ws per  €PA M - 1 7  
p t h e r  

GPlN Pro toco l  
P I  Protoco l  
UEPA M-6 or  B 
p c i d  Gases 
Formaldehyde 
p e t a l s  
no ther  

06s per  EPA M - 3  
p s  per  EPA M - 1 8  
p t h e r  

p5 per EPA M-7A 
OOther 

I OAttached fuel F o r m  
#S-O163RHR 

OX-Hay Sedigraph 
p a h c o  Method 
p t h e r  

I 

p s  per EPA M - 6  
p s  per  EPA M-7A 
OOther 

Source  I n  f o r  mat i o n  

1) Type of Sourc-: 0 B o i l e r  0 Asphalt  P l a n t  f'J I n c i n e r a t o r  0 Dryer 

2 )  Fuel :  0 Coal 0 Wood 0 Gas 0 O i l  0 HDF & O t h e r  h'mg. A I R  
3) Is sample c o m b u s t i b l e ? p o  0 Y e s  
4) Does sample need s p e c i a l  hand l ing? &NO [I Yes If yes, exp la in  

S-278RRRR H-4 

w t h e r  m b r c  T i  c i o/ C 
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I 
l5 

I n t E r p o l l  Labora tor les  
(612) 7 8 6 - b O X  

€PA nothod 5 Data Repor t ing Sheet 
Probe/Cyclono Wash 

L 

J o b  Cvnruf  Source m ~ / f . ; ~ L c n e  
Team Ledder or  Test S i t e  -r+Ut c 
Date Submit ted ( / - t q - ? d  Date of Test $’-,“-9C 
Test No. t No. of Huns Come eted 3 
Cats of f ina lys is  L / - L 0 - 4 6  Technic ian It. 
Transpor t  Leakage p o n e  0 m l  Solvent ~ u ~ + u o n p  

2 

Test  R u n L  Dish No. 
F i e l d  Blank Dish Tare W t -  9 
Log Number Dlsh+Sample W t .  9 

Sample Ut. 9 Vol. of  Solvent  
*Solvent  Residue 

- 
T o r t  Run- 
Vol. of S o l v e n t a n 1  
Log Number q5.55- 0 9  

Dish No. zo 
Dish Tare W t .  Y 8 . Y I x y  9 
Dish+Sample Ut. 48 ,YZ’l(o 9 

~ 

9 1  
Comment s Sample W t .  00,ll 

Test  lr R u n t  
\*ol. of S o l v e n t u r n 1  
Log Number - / I  9 

Dish No. z /  
Dish Tare W t .  L O X  

’ D i  sh+Sample Wt?q&. h z 9’ z 
Comments Sample W t .  0 . 0 2 D S  

Test  ‘L R u n L  Dish t l o . 2 0  
vel. o f  S o l v e n t s m l  . D i s h  Tare W t .  47 .2G7 I /  9 
Log Number - / 3  Dish+Sample Ut. 97,2+by 9 
Comments Sample W t .  0 . 0 l,%3 9 

Test  Run- D i s h  No. 
L’ol. o f  Solvent- m l  Dish Tare W t .  9 
Log Numbor Dish+Sample W t .  9 
Comments Sample W t .  9 

Vol. of  Solvent- ml D i s h  Tare W t .  Y 
Log Number D i  sh+Sampl e W t .  F1 
Comments Sample W t .  9 

Test  Run- Dish No. 

cScilvent Residue-ug/ml=C (Sample Ut.- g) (lQ’)I/Vol. of Sol.- m l  

EPA-MS Acetane Residue Blank Spec. {7.3 uy/ml 
Results: 
F i e l d  E lk .  Run 1 

- 
Run 2 H - 5  Run 3 R u n  4 Run 5 

I 



I n t e r p o l  1 L a b o r a t o r i e s  
( 5 1 2 )  795-aQ70 

€PA M e t h o d  5 Data  Repor t ing Sheet 
F i l t e r  G r a v i m e t r i c 5  

C V P  r- w.C Source MI, /7 (1r lon& 
. .  Tes t  S i t e  \r3ack 

I Job 

1 Test  No. No. of R u n s  Comple ted3 

Team Leab& 
Date Submit ted 4 -1 c- GO Date of Test  q-fp-fG 

Date o f  A n a l y s i e  4 - t o  - P o  Techn ic ian  E. L3.L 

I 

I? 

I, 

I' 

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

Sample W t .  9 

Tes t  Run 1 F i l t e r  No. T l / L  
Log Number 7-3 3 3- /o F i l t e r  Type 
Comments F i  1 t e r  Tare W t .  7.34 7 9 

F i l t e r+Samp le  W t .  . 9 3 8 /  9 
Sample W t .  b 00.7 + 9 

~ 

T e s t x R u n  z 

Comment 5 F i l t e r  Tare W t .  
Log- Number - /  z 

F i l t e r c S a m p l e  W t . .  q Z s &  9 
Sample W t .  D * OQ7L 9 

F i l t e r  No 
Fi I t e r  T y , V g  

Sample W t .  0 000s g 

Test  R u n  3 
Comments F i l t e r  Tare W t .  
Log Number - / y  

F i l t e r+Samp le  W t .  , 5 2 9  9 9 

Test  R u n  F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i  1 t e r  Tare W t .  4 

F i l t e r+Samp le  W t .  4 
Sample W t .  4 

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

F i l t e r + S a m p l e  W t .  c 
Sample W t .  c 

I Results: 
F i e l d  B lk .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 
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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  
(6121) 786-6020 

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

Job L f f l R & S  / S / L  b’f R &+/ S o u r c e  ? L i L f T /  zs /Z 
Team L e a d e r  >c, ,+L//r - S- lrff T e s t  S i t e  5r;sci5 
D a t e  S u b m i t t e d  / - / 9 -  5 r  
T e s t  No. 3 No. of Runs  Completed.- 

- D a t e  of T e s t  - 

No. of 
iampl es 

3 

3 

c 

@s p e r  €PA M-5 

. I .  Water 

@s per  €PA M-5 
.S. T h i m b l e  

c i d  G a s e s  

I n t e g r a t e d  ofis p e r  €PA M-3 
G a s  s a m p l e  p s  per  €PA ll-10 

Source Information 

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

2) Fuel: 0 Coal 0 Wood 0 G a s  0 O i l  0 RDF 0 O t h e r  
3) Is s a m p l e  c o m b u s t l b l e ?  e o  0 Y e s  
4 )  D o e s  s a m p l e  n e e d  s p e c i a l  h a n d l i n g ? p o  0 Y e s  If y e s ,  e x p l a i n  

S - 2 7 B R R R R  

4 O t h e r  W L L  I T I Z L  e. &, &7 CL-K 61 6 6 s -  .e 

H- 7 



\ 
I n t e r o o l l  Laboratories 

r '  
I 

EPA Method 5 Data  R e p o r t i n g  Sheet 
Fi 1 t e r  G r  av i met r i cs 

Source Pe li I -I; Z 1 . P  
T e a m  Leadek h.C. . Tes t  S i t e  $ + L A  

1 Job CyilP&s 
Date  Submit ted 4-19  * 50 Date o f  Test 4 * t ? q d  

Date  of A n a l y s i s  Y 210 - 9D Techn ic ian  
Tes t  No. ? NO. of Runs 

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

~ 

Sample W t .  9 
- - 

F i l t e r  NO. Zl17 

F i  1 ter+Sampl e W t  -33kI3 . 
F i  1 t e r  Tare W t  - <.zs 5 - / L  F i l t e r  Type I'LC 

Tes t  R u n c  
Log Number 
Comments 

Sample W t .  0 00-33 9 

Tes t  3 R u n  2. F i l t e r  No. > f L c  
Log Number -/ d F i l t e r  Type Y " 6 F  
Comments F i l t e r  Tare W t .  ,q4.3s 9 

~ l l t e r + s a m p l e  ut.  . ? e 6  9 
Sample W t .  0 no a /  9 

Tes t  3 R u n 3  F i  1 t e r  No. 7./ 7 - 1  
Lag Number - PO F i l t e r  Type YL' Ltc 
Comments F i l t e r  Tare W t .  ,?q.z /  9 

F i l t e r+Samp le  W t . 1 9 4 . 5 8  9 
Sample W t .  0-003 9 9 

Tes t  - Run- F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comment 5 F i l t e r  Tare W t .  9 

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

Test  R u n  F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i l t e r  Tare W t .  4 

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

'1 ~ ~ ~ ~ ~ t ~ ~ k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 



I n t e r p o l l  L a b o r a t o r l E S  
(612) 786-6B310 

€PA Uothod 5 D a t a  R e p o r t i n g  S h e e t  
Probe/Cyclono Wash 

I 

I 
I 

SC-O1YR 

Job cvnpu< S o u r c e  P e . / l (  + t t e r -  

T e s t  No. 3 No. of Huns C 
D a t e  of analys is  Y-to-96 T e c h n i c i a n  /L. 

Team LeAber O S  Test Site .I-+ GCfC 

I 
I D a t e  S u b m i t t e d  y-N-90 D a t e  of T e s t  Y-18-90 

T r a n s p o r t  Leakage Q None 0 m l  solvent cc Le= f c.+t!, 

1, 
I 
I -  
I;, 

I 

1 4  
I 

1 3  

15 

D i s h  No. T e s t  - R u n L  
F i e l d  B l a n k  D i s h  T a r e  U t .  9 
Log N u m b a r  D l s h + S a m p l e  W t .  9 
V o l .  of S o l v e n t  dl Sample  W t .  9 
+ S o l v e n t  R e s i d u ~ u g / m l  

T e s t  3 R u n l  D i s h  No. (lJ 
V o l .  of S o l v e n t ~ n l  D i s h  T a r e  U t .  Yx. 06 XL 9 
Log N u m b e r  93B5 - / 5 D i s h + S a m p l e  Wt.s.09 Lb 9 

L'ol.  of So lvent&ml  D i s h  T a r e  W t .  97.37 3 L  9 
Lag N u m b e r  - D l s h + S a m p l e  W t .  47. 3 9&,4 9 
Comments S a m p l e  W t .  /).0/33 9 

Comment 5 Sample  W t .  b 0 2 W  9 

Test  3 R u n - L  D i s h  No. I 1  1 

Tes t  3 Run- D i s h  No. 1 f ?  
V O ~ .  of S o l v e n t m m l  D i s h  T a r e  W t .  c/7. 7678 9 
Log N u m b e r  - 01 sh+Sarnple Ut.  47.79L.q 9 
Comments / Sample  W t .  0 . 0 / 0 9  9 

~ 

T e s t  Run- D i s h  No. 
Val. of S o l v e n t -  m l  D i s h  T a r e  W t .  9 
Log N u m b e r  D ish+Sarnp le  W t .  9 
Cornmpn t s S a m p l e  W t .  9 

~~~~~ 

Tes t  Run- D i s h  No. 
L'ol. of S o l v e n t -  m l  D i s h  Tare W t .  9 
Log N u m b e r  D ish+Sample  W t .  9 
Csmment s S a m p l e  W t .  9 

I 
"II 
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I n t e r p o l  1 Labora tor ies  
( 6 1 1 )  78b-6020 

Chain of Custody 
Sample Depos i t ion  Sheet 

Job d f / f h s  / 5 / L V c f ?  a#/ Source F/Ng C,PKSH.CX 
Team Leader .b 0 8  v/.C 4. SM 17%' Test S i t e  s m  L k  
Date Submit ted v- { f  - 9 0  ' Date o f  Test ./-/57-90 
Test  No. 4/  No. o f  Runs Completed 3 

Comments I No. o f  Type of Sample Ana lys is  Required 

jampl PS I 
3 

3 

- 

F'robe Wash: 
.@c e t one 
p . 1 .  Water 

F i l t e r :  
p" G. F. 
P . S .  Thimble 

047 mm G.F. 
p - 5  " G. F * 

Impinger Catch: 
p.1. Water 

0 4 M 5  Hg O n l y  
0 4 M 5  Meta ls  
01.0 N NaOH 
p t h e r  

0"" H,O, 

per €PA ti-5 b M 8 .  
p t h e r  >,TH rcsr *I 

4- / 7 - 9 0  

L. I t  

@s per €PA ti-5 
p~ per EPA ti-17 
p t h e r  

rJ" Pro toco l  # # & / E d 7  
PI Protoco l  .A ,P, 

uEPA M-6 o r  8 
p c i d  Gases 
Formaldehyde 
p e t a l s  
OOther 

I n t e g r a t e d  
Gas sample - ~JAS per  €PA ti-3 

p s  per EPA M-10 
w t h e r  

Oxides o f  p s  per €PA M-7A Date 
N i t r o g e n  (NO, 1 OOther Time (HRS) 

0 Fue l  Sample OAttached f u e l  Form 
0 Aggregate #S-0163RHH 

P a r t i c l e  S i z e  OX-Hay Sedigraph 
OBahco Method 
p t h e r  

Aud i t Samples 
p u l f u r  D i o x i d e  DF\s per €PA M-6 
@>:ides of N i t .  @s per €PA ti-7A 
p t h e r  OOther 

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

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

2) Fue l :  0 C o a l  0 Wood 0 Gas 0 O i l  0 RDF 0 Other 
3) Is sample c o m b u s t i b l e ? p o  0 Yes 
4 )  Does sample need s p e c i a l  hand l ing? P o  0 Yes I f  yes, e x p l a i n  

F a t h e r  F/Nf 6 P h 5 H  € n 

S-278RHRR H-10 



I 

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

I n te rpo l  1 Labora tor ies  
(612) 786-bC120 

I €PA Method 5 Data Report ing Sheet 
Probe/Cyclone Wash 

f -fir u <  source G;ne- Cru\rh er  

Test  NO. 4 No. o f  Runs C e d 3  

o <  T e s t  S i t e  .% L k  
I Job 

Team Lead& 
Date Submit ted ‘/-/‘?-GI Date of Test Y-IP-90 

Date of Ana lys l s  4-la- 40 Technician R .  
Transpor t  Leakage @one 0 m l  Solvent G cc Jonr  

I 
8 

I 
I ‘  

I 
I3 

5 

I 
I 
I 
I 
I 
I 

Test  - R u n L  Dish No. 
F i e l d  Blank D i s h  T a r e  Ut. 9 
Log Number Dish+Sample W t .  9 
V o l .  of Solvent  Sample W t .  9 

Tos t  4 Run/ D i s h  No. q7qkA.$lb:. 
V o l .  of  Solvent&nl D i s h  Tare W t .  9 
Log Number 9 3 ~ 5  - 2/ Dish+Sample W t .  9 
Coinmen t s Sample W t .  n . oiq5 9 

Dish Tare W t .  9 
Dish+Sample W t .  9 

9 

T e s t  ‘/ Run ’L 
vol. o f  S o l v e n a l  
Log Number - 
Comments Sample W t .  . 6  

Tes t  “i R u n 3  
V O ~ .  of Solvent&nl 
Log N u m b e r  - I 

I Comments Sample W t .  0 .a3 5 

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

Log Number Dish+Sample W t .  
Comments Sample W t .  

Vo l .  o f  Solvent- ml D i s h  T a r e  Ut. 9 

*So lvent  Residue-ug/ml=C (Sample Wt.- g )  (lQ~)I/Vol. of  Sol.- m 1 
€PA-MS Acetcne Residue Blank Spec. 
Rerul tr: 
F i e l d  B lk .  Run 1 Run 2, ,, R u n  3 Run 4 Run 5 

- (7.3 uy/ml 



I 
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Rerul ts: 

Interpoll LaSoratories 
(512) 795-60213 

EPA Method S Data Reporting Sheet 
Filter Gravimetric5 

I Job C V n p  US Source C+ne C P U X  e r  

1 Test No. y '' No. of Runs " 0 ° C  3 

Test Site .l-'f(irk Team Leader' ll. f 
Date Submitted 4 - I C -  Date o f  Test Y - / q - ' ? O  

Date of Analysis 4 - 7 - 0 - 9 0  Technician k- 

I 
I" 
I 
I 
I 
i 

I 
I Z  

I 

I 
I' 

Test Run 0 Filter No. 
Field Blank Fi 1 ter Type 
Log Number Filter Tare Wt. 9 
Comments Filter+Sample' Wt. g 

Sample Wt. 9 
~~ ~ ~~ 

Test 4 Run / Filter No. Z O L J  
Log Number 9 3 ~ 5  - I2 Filter Type Y * G F  
Comments Filter Tare Wt. q192- 9 

Filter+Sample Wt. ,9149 9 
Sample Wt. 0.0052 9 

Fi 1 ter No. 2026 

Comments Filter Tare Wt. "?/7 5 9 
FiltercSample Wt. , q / R F  9 
Sample Wt. 0.00/3 9 

- Filter Type 4*.6? 
Test 9 Run 
Log Number - 

Test 4 Run 3 Filter No. '2- 0?-7 
Comments Filter Tare Wt. QI56 9 

Filter+Sample Wt. I TI&,& 9 
Sample Wt. 0.001 0 9 

Log Number - Filter Type 4 ' G F  

Test Run Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test- Run Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Fi 1 ter+Sampl e Wt . 9 
Sample Wt. 9 

Field Blk. Run 1 Run 2 ~ - 1 2  Run 3 Run 4 Run 5 
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i. 

Interpol1 Laboratories 

MPCA Exhibit C f o r  Process Edssions 
(612)786-6020 

JOB 
SOURCE 
DATE 

. c. 

0. 

E. 

F. 

Equipment  a Operating Data 
1. Process Equip. No./Ident. 
2. Process Equip. Description 

3. Process equipnent operating under normal operating conditions: 
No . Yes - - 

- Instrument Data on Process Equipnent  
1. Include copy of  production records or instrumentation which 

indicates r a t e  of production or operation o f  the equipnent. 
i.e. u n i t s  per hour. lbs .  per hour. pressure, a i r  flow. etc. 

Air Pollution Control Equipnent ' 

1. Type/model control equlpment . 
2. Air pressure drop across the  control equipnent . 
3. Air f low through the control equipnent . 
4. Was the control equlpnent Operating normally? . 
5. Data of l a s t  major caintenance/cleaning o f  control equipnent 

Plant Manager's Cert i f icat ion 
I c e r t i f y  tha t  the information submit ted herein is  accurate and 
correct  and t h a t  no information requested was withheld from MPCA. 
Division of Air Quality. 

BY , Position 

5-349R 

1-3 
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APPENDIX J 

PROCESS DATA 

(Provided by Cyprus Northshore Mining) 

Process Data f o r t h e  P e l l i t i z e r  and Fine Crusher not provided a t  the t i m e  

o f  the report publication. 

. - 



I GRF-11 Y E PELT TONNAGE TfiENDS 

SF/ Y I F V / X  
\ 

OUT z 

'I 
'I 

'I 
'I 

Q --.- 14 0 72 1.46 
0 2 4 7  12 1 76 1.27 
0 5 0 25 0 0 . 4 9  

121 9 3 2-7 0 0.7s 
575 7 0 21 0 0.78 
407 9 0 2-7 0 1.17 
W26 12 0 25 0 1.07 
5.36 12 0 - 76' 0 1.27 
61 5 14 0 L'j 1 1.27 
6 9.3 70-7 79 1 9  191 4 . 4 0  

'7.7 

U 
DL'WTRkTOA D2WTR28A D2WTR29A D1 WTR29A DZNTR26 D2NTR27 D2ZU1 31 DETD04CP 
CONV in6 CONV 17s cow 181 CONV 81 cow 17s CONY 181 a L a m  DELAY 
TONNAGE TONNAGE TONNAGE TONNAGE MAG TONS MAG TONS CONV 106 ENDRIN 

2000 1920 . 350 350 500 50. 01 0 - 109 - so - 12 2') - 12 0.11 0 

. .. . .. . . . . 

J-1 
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Particulate Loadinqs and Emission Rates 

The particulate emission rates were determined per EPA Methods 
1-5. CFR title 40, Part 60, Appendix A (revised July 1. 1988). In this 
procedure, a preliminary velocity profile of the gases in the flue i s  
obtained by means of a temperature and velocity traverse. On the basis 
of these values, sampling nozzles of appropriate diameter are selected 
to allow isokinetic sampling, a necessary prerequisite for obtaining a 
representative sampl e.  

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

Particulate samples were collected as follows: The sample gas 
was drawn in through the sampling probe isokinetically and passed 
through a 4-inch diameter Gelman Type A/E glass fiber filter. The 
particulates were removed at this point and collected on the filter. 
The gases then passed through an ice-cooled impinger train and a 
desiccant-packed drying column which quantitatively absorb all moisture 
from the sample gas stream after which the sample gas passes through the 
pump and the dry test gasmeter which integrates the sample gas flow 
throughout the course of the test. A calibrated orifice attached to the 
outlet of  the gasmeter provides instantaneous flow rate data. 

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

K- 1 3a Pl(1-5) 
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CALCULATION EQUATIONS 

METHOD 2 

L 

- Qa = 60 vs A 

9 
m 

RH* 100 ' ' tw b 0.3003641 

*Alternate equations for c a l c u l a t i n g  moisture content from wet bulb and 
dry h l d  d a t a .  

L-1 
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CALCULATION EQUATIONS 

METHOD 5 

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

k a v g )  
%(std)  

= (1.0472 VIS 'w( s td)  

- - 'w ( std )  
Bws 'w( s td)  + 'm( std)  

Ts(avg) 'm(std) 
I = 0.0944 (p A tl - 

s- s n "s) 

15.43 M - - 
CS "m(std) 

272.3 M Ps 
- - 

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

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

1.3228 x 10-1 Mp A 

O An 
- (fip)2 - 

L- 3 
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PS = Absolute pressure o f  s t ack  gas. IN.HG. 

P s t d  = Standard absolu te  pressure ,  29.92 IN. HG. 

*a = Actual volumetric s t a c k  gas flow rate ,  ACFN 

9s ,d = Dry volumetric s t ack  gas flow r a t e  corrected t o  standard 
conditions,  DSCF?I 

RH = Relative humidity, S; 

Td b = Dry b u l b  temperature o f  s t a c k  gas ,  O F  

Tw!J = Wet b u l b  temperature o f  s tack  gas, OF 

T m ( a v g )  = Absolute average d r y  gas meter tesperature.  O X  - 

T s ( a v g )  = Absolute average s t a c k  temperature, O F  

T s t d  = Standard absolu te  temperdture. 528 O F  (68 O F )  

e = Total sampling time, m i n .  

"1 c = Total volume of l i q u i d  co l lec ted  in  impingers and 
s i l i c a  gel ,  ml 

v m  = Volume o f  gas sample a s  measured by dry gas meter. CF 

Vm(std) = Volume o f  gas sample measured by the dry gas meter 
corrected t o  s tandard condi t ions.  DSCF 

V,(std) = Volume o f  water vapor i n  t h e  gas sample corrected t o  - 
standard cond i t ions ,  SCF 

- 
VS = Average ac tua l  s t a c k  gas ve loc i ty ,  FT/SEC 

VPtdb  = Vapor pressure a t  Tdb .  I N .  H G .  

L-5 
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APPENDIX H 

SAMPLING TRAIN CALIBRATION DATA 
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EFA M e t h o d  5 G a s  M e t e r i n q  Svstem 
6 i l r a l i t y  C o n t r o l  Check  D a t a  S h e e t  

J o b  c Y f P  us / r/rurk? BAJ n a t e  y-/ 7-90 
O p e r a t o r  a , h ? / f  A. z R I r4J Module NO. 2 

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  .'...He. for  10 m i n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 

i n .  W.C. 

Meter; Temp. ( -F)  ! Time  Vol u m e  
!CF) 

C a l c u l a t e  Y,, a5 follows: 

v 
I 

r---- - 

I )  . 5 I 

L A 

I f  Y,, i s  no t  w i . t h i r :  t h s  rancJe o f  0.77 t n  1.03, " t h e  v o l u m e  
inete;- iog cyr;tem s h n u l d  hs i n v e s t i g a t e d  b e f o r e  b e g i n n i n g .  

CFH T i t l ~  4%:1, F ' a r t  60, A p p e n d i x  A t  Method 5, Sect ion 4 .4 .  1 

S-432R 
M- 1 
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M 
0 0  
- N  
L O  o w  
Y I  

L a )  
O b  

- I N  

. - a  
0 
P 
L 
0 
c, 
C 
U 

m a  

n m -  
4 

c -  

U 
C 
0 

a m 
4 . 
0 

a m z 

c 
m 
0 

L 
0 

L 
al 
Y 

9 

0 z 

Y 
v1 

I?! 
a 
L 
n 

Lo 

" 

0 z 

L 
0 
Y 
O 
5 

" 
S 
0 "  - s  

I r c D  
0 0  

. 4 w  
w m  
I - u l  

n 
0 . .  
c 
0 w 
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I n t e r p o l 1  Labora tor ies  

S-Type P i t o t  Tube Inspec t i on  Sheet 

(612)786-6020 

Pi tobe  No. L/-/7 

P i t o t  tube dimensions: 

1. Externa l  t u b i n g  diameter (Dt) . 314 IN. 
2. Base t o  Side A opening plane (PA)  , w /  IN. 
3. 8 &-- IN. Base t o  Side B opening plane (P,) 

A1 i gnmen t : 

4. al <loo  D 
5. a2 <loo 8 

6. B1 < 5 O  / 

7. B2 < 5 O  / 

Distance f r o m  P i t o t  t o  Probe Components: 

10. P i t o t  t o  0.500 IN. nozzle . 746 IN. 

11. P i t o t  t o  probe sheath 3. 0 IN. 

12. P i t o t  t o  thermocouple ( p a r a l l e l  t o  probe) '3.44 IN. 

13. P i t o t  t o  thermocouple (perpendicu lar  t o  probe) - 316 IN. 
Date of Inspec t ion :  Inspected by: 

M- 5 
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In terpol1  Laboratories, Inc. 

(612) 786-6020 

Nozzle C a l  i bration 

Data Sheet 

Date o f  Calibration: Apri l  18. 1990 

Technician: D. Smith 

Nozzle Number 6-3 

Nozzle rotated by 60 degree increments and diameter measured to  nearest 

0.001 inch. Observed readings and average: 

Position Diameter 

(inches) 

0.185 

0.185 

3 0.187 

Average : 0.186 

M-7 
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1. 
2. 
3. 

4. 
5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 

13. 

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

S-Type P i t o t  Tube Inspec t i on  Sheet 

P i tobe  No. d-/7 

P i  t o t  tube dimensions: 
- : 

I IN. External  t ub ing  diameter (Dt) 3)d-- 
Base t o  Side A opening plane (PA) ,9&# IN. 
Base t o  Side B'opening plane (P,) , q d 5 -  IN. 

A1 i gnment : 

Oistance from P i t o t  t o  Probe Components: 

P i t o t  t o  0.500 IN. nozz le  , 7 5 9  IN. 

P i t o t  t o  probe sheath 7 . H  IN. 

P i t o t  t o  thermocouple ( p a r a l l e l  t o  ,probe) -3*da IN. 

P i t o t  t o  thermocouple (perpendicu lar  t o  probe) >IN. 

Date o f  Inspect ion:  

/2 -S-P9 

Inspected by: 

M- 9 I 






