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1 INTRODUCTION 

D u r i n g t h e  Per iod  J u l y  24-27, 1999, I n t e r p o l 1  Labora to r ies  personnel  

conducted p a r t i c u l a t e ,  ;u l fu r  d i o x i d e  and n i t r o g e n  ox ides S t2 te  emissior,  

compliance t e s t s  on the  Nos. 11 and 12 P e l l e t i z e r s  (Nor th  and Scuth 

Stack.s) and s u l f v r  d i o x i d e  and ox ides o f  n i t r o g e n  emiss ion compliance 

t e s t s  on t h e  No. 2 Power B o i l e r  a t  t h e  Cyprus Northshore Min ing  Fa, : i l i ty  

l oca ted  i n  S i l v e r  Bay, Minnesota. On-s i te  t e s t i n g  was performed by R. 

Rosenthal, S. Lonnes, 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 Min ing.  P o r t i o n s  o f  t h e  t s s t i n g  was witnessed by 

Jolayne I n g e b r i t s o n  o f  t h e  Minnesota F 'o l lu t ion  C o n t r s l  Agency. 

P a r t i c u l a t e  emissions f rom the  Nos. 11 and 12 P e l l e t i z e r s  Waste Gas 

Furances are  c o n t r o l l e d  by i n d i v i d u a l  F l u i d  I o n i c s  wet e l e c t r o s t a t i c  

p r e c i p i t a t o r s .  Cleaned f l u e  gas f rom each P e l l e t i z e r  exhausts t o  t h e  

atnOSDhere v i a  two (Nor th  and South) Stacks. 

The No. 2 Power B o i l e r  i s  a B8W u t i l i t y  c l a s s ,  bent  tube water 

cooled w a l l ,  d r y  bottom, r a d i a n t  b o i l e r  equipped w i th  a superheater.  I t  

f i r e s  p u l v e r i z e d  coal or  n a t u r a l  gas. T h i s  bo i l e r  i s  equipped w i th  b o t h  

an economizer and a i r  p reheater  and has a r a t e d  steaming capac i t y  o f  

575,000 LB/HR. P a r t i c u l a t e  emissions from t h e  No. 2 B o i l e r  a re  c o n t r o l l e d  

by an American A i r  F i l t e r  12-sect ion baghouse be fo re  the  gas stream i s  

exhausted t o  t h e  atmosphere through a t i l e - l i n e d  s t a c k  which extends 216 

f e e t  above basement grade e leva t i on .  The diameter a t  t he  s tack  o u t l e t  i s  

10'-2". The ra ted  thermal e f f i c i e n c y  o f  t he  b o i l e r  i s  38.8%. 

P a r t i c u l a t e  and s u l f u r  d i o x i d e  eva lua t i ons  on t h e  P e l l e t i z e r  Stacks 

'were performed i n  accordance i i i t h  EPA Methods 1 - 6 ,  CFR T i t l e  40, P a r t  

F O ,  Appendix A ( r e v i s e d  J u l y  1 ,  1989) .  A p r e l i m i n a r y  de te rm ina t ion  o f  t he  

gas l i n e a r  v e l o c i t y  p r o f i l e  gas made before  t h e  f i r s t  p a r t i c u l a t e  

de terminat ion  t o  a l l o w  s e l e c t i o n  o f  t h e  approp r ia te  nozz le diameter 
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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 1  Labs sampl ing t r a i n s  

'xh?ch meet or  exceed s p e c i f i c a t i c n s  i n  :he above-ci ted reference were used 

t o  extra.ct  p a r t i c u l a t e  sernples by rneans o f  heated g lass  l i n e d  probes. Wet 

ca tch  samples were c o l l e c t e d  i n  the  back h a l f  o f  t h e  Method 5 sampling 

t r a i n  and ana ly ied  per  M N  Rules P a r t  7005.0500. S u l f u r  d i o x i d e  sampling 

cn the  P e l l e t i z l - r  Stacks was conducted i n  accordance wi th  t h e  l a r g e  

impinger ve rs ion  of  Method 6 w i t h o u t  t h e  isopropanol .  

Oxides o f  n i t r o g e n  de te rm ina t ions  on two o f  t he  f o u r  P e l l e t i z e r  

Stacks were performed u s i n g  EPA Method 7A. The NO, samples were c o l l e c t e d  

i n  vo lume-ca l ib ra ted  ?L a l l - g l a s s  f l a s k s .  An a l i q u o t  o f  25 cc o f  

absorbing s o l u t i o n  was added t o  each f l a s k  on-s i te ;  t h e  f l a s k  was c losed;  

i n s e r t e d  i n t o  t h e  sampl ing t r a i n ;  and evacuated. The probe was then 

purged and t h e  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  

va l ve  was then c losed;  t h e  f l a s k  removed from t h e  sampl ing t r a i n ;  shook 

f o r  2 minutes and then  secured f o r  t r a n s p o r t  t o  t h e  l a b o r a t o r y .  

Upon a r r i v a l  a t  t h e  l a b o r a t o r y ,  t he  NO, samples are  logged i n ,  p laced 

i n  a des ignated area and main ta ined a t  72 'F f o r  24  hours t o  a l l o w  

complet ion o f  t h e  convers ion  o f  NO t o  NO, and absorp t ion  i n  t h e  a c i d i f i e d  

perox ide reagent. The f l a s k s  a r e  then a t tached t o  a mercury manometer and 

t h e  s t a t i c  pressure and temperature recorded. The samples a re  then 

recovered and analyzed by i o n  chromatography. 

S u l f u r  d i o x i d e  and ox ides  o f  n i t r o g e n  de terminat ions  on t h e  No. 2 

Power B o i l e r  were conducted as per  EPA Methods 6C and 7E. The NO, 

de termina t ions  on t h e  o t h e r  two P e l l e t i z e r  Stacks were a l s o  performed 

us ing  Method 7E. A s l i p  stream o f  exhaust gas was drawn f rom t h e  exhaust 

gas stream us ing  t e s t  p o r t ( s )  p rov ided by t h e  P lan t .  The sample gas was 

ex t rac ted  from t h e  s tack  us ing  a heated s t a i n l e s s  s t e e l - l i n e d  probe w i t h  

an i ns tack  f i l t e r  t o  remove i n t e r f e r i n g  p a r t i c u l a t e  m a t e r i a l  f rom the  gas 

stream. The sample gas stream was then t ranspor ted  t o  a permeat ion tube 

dryer  by means o f  a heated 0.25- inch Te f lon  l i n e .  The d r y  p a r t i c u l a t e -  

f r e e  sample gas stream was then in t roduced i n t o  t h e  SO: and NO, analyzers.  

2 



The analog o u t y t s  o f  each anal t izer was moni tored w i t h  a s t r i p  c h a r t  

recorder .  The ana lyzers  were c a l i b r a t e d  w i t h  EPA Pro toco l  I 93s 

standards.  

An in teg ra ted  f l u e  gas sample was ex t rac ted  s imu l tanecus ly  w i t h  esch 

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

sampling system. I n t e g r a t e d  f l u e  gas samples were c o l l e c t e d  i n  4 4 - l i t e r  

Ted lar  bags housed i n  a p r o t e c t i v e  aluminum con ta ine r .  A f t e r  sampl ing was 

complete, t he  bags were sealed and re tu rned  t o  t h e  l a b o r a t o r y  fo r  Orsa t  

ana lys i s .  P r i o r  t o  sampling, t h e  Ted lar  bags a re  l eak  checked a t  15 

IN.HG. vacuum w i t h  an i n - l i n e  rotameter .  Bags w i t h  any d e t e c t a b l e  

in leakage are  d iscarded.  

Tes t i ng  on the  No. 12 P e l l e t i z e r  Stacks 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 i ve  s tacks.  The t e s t  p o r t s  on 

t h e  No. 12 Nor th  and South Stacks a re  l oca ted  3.21 s tack  d iameters 

downstream o f  any f l o w  d is tu rbance and 1.69 d iameters upstream o f  t h e  

s tack  e x i t .  For each s tack ,  a 24-point  t r a v e r s e  was used 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  and s u l f u r  d iox. ide samples. Each t r a v e r s e  

p o i n t  was sampled 2 . 5  minutes t o  g i ve  a t o t a l  sampling t i m e  o f  60 minutes 

pe r  run. 

Tes t i ng  on t h e  No. 11 Nor th and South P e l l e t i z e r  Stacks was 

conducted from f o u r  t e s t  p o r t s  a l s o  o r i e n t e d  a t  90 degrees and loca ted  

0.34 s tack diameters downstream from any f l ow  d is tu rbance and 4 . 6 5  

diameters upstream o f  t h e  s tack  e x i t .  For each s tack ,  a 24-point  t r a v e r s e  

was used t o  c o l l e c t  rep resen ta t i ve  p a r t i c u l a t e  and s u l f u r  d i o x i d e  samples. 

Each t r a v e r s e  p o i n t  was sampled 2.5 minutes t o  g i v e  a t o t a l  sampl ing t ime 

o f  60 minutes per  run. 

Tes t ing  on t h e  No. 2 Fower B o i l e r  was conducted f r c m t w o  t e s t  p o r t s  

o r i e n t e d  a t  30 degrees on the  r a d i a l  s tack .  The t e s t  p o r t s  a re  l oca ted  

7 .79  s tack diameters downstream o f  any f l o w  d is tu rbance and > 2  diameters 

upstream o f  t he  s tack  e x i t .  A 16-point  t rave rse  was used t o  per form the  
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volumetric flow rate determination. A three point traverse was used for 
the SO, and NO, samplings. Each test run was one hour in duration. 

An attempt was also made to perform a visible emission determination 
on the No. 11 Pelletizer. Once again, due to intermingling plumes from 
various other sources, the opacity could not be read. A visible emissions 
determination could not be conducted on the No. 2 Power Boiler due to 
rain. 

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

Detailed results are presented in Section 3 .  Field data and all other 
supporting information are presented in the appendices. 
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2 SUHHA.RY AND CISCUSSION 

Ths resu! ts  o f  t h e  p a r t i c u l a t e ,  s u l f u r  d i o x i d e  and w i d e s  o f  

c i t r o c e n  compliance t e s t s  a r e  summarized i n  Tables ? - 8. An overview o f  

t h e  average emission r a t e s  are  g iven below: 

, .  

. . . ~ ,  . . .  
. . . . . . . . . .  

. .  

, .  

. . .  , :. 

. . . . .  . . Emission Rate <LB/HRI . ., I '; 
Source P a r t i c u l a t e  

No. 11 P e l l e t i z e r  (N. Stack) 4.09 . j , ! :  

No. 11 P e l l e t i z e r  (S. Stack) 3.91 

No. 12 P e l l e t i z e r  (N. Stack )  2 . 6 3  

No. 12 P e l l e t i z e r  (S. Stack) 3 .50. '  

No. 2 Power B o i l e r  N/A 32E 

... . .  
. . . .  . .  v. . 

. .  

_.. I ...: 

The average emission f a c t o r s  f o r  t h e  No. 2 Power B o i l e r  were Oi42 
... . .  

SO:/105BTU and 0.22 LB NO,/lO,BTU; 

No d i f f i c u l t i e s  were encoun te red - in  t h e  f i e l d  o r  i n  t h e  1 
On t h e  b a s i s  o f  t h i s  f a c t  and a " e v a l u a t i o n  o f  t h e  samples. 

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

repo r ted  h e r e i n  a r e  accura te  and c l o s e l y  r e f l e c t  t h e  a c t u e l  v a l u  

e x i s t e d  a t  t h e  t i m e  t h e  t e s t  was pe$ormed; 
. . .  .~ . ,  

, ... . . .  . . . . .  . . . . .  ~ .- . . . . .  . 
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Table 5 Summary o f  t h e  Resu l t s  o f  t h e  J u l y  24-26, 1990 Sul fur  D i o x i k  

Emission Compliance Tests  on the  Nos. 11 and 1 2  P e l l e t i z e r s  

(Nor th  and South Stacks) a t  t h e  Cyprus Northshore M in ing  P l a n t  

Located i n  S i l v e r  Bay, Minnesota. 

Emission Rate 

Test/Run Date Time (LB/HR) 

No. 11 PELLETIZER (NORTH STACK) 

2/1 7-24-90 151 0-1 610 2.24 

2/2 7-24-90 161 5-1 71 5 2.24 

2/3 7-24-90 1720-1820 2.06 

Avg . 2.18 

No. 11 PELLETIZER (SOUTH STACK) 

5/1 7-25-90 1 155- 1255 1.94 

5/2 7-25-90 1320- 1422 2.10 

Avg . 1.99 

5/3 7-25-90 1435-1535 1.94 

No. 12 PELLETIZER (NORTH STACK) 

7/1 7-26-90 0800-1006 2.17 

7/2 7-26-90 1036- 1 136 2.00 

7/3 7-26-90 1200-1310 1.61 

Avg. 1.93 

No. 12 PELLETIZER (SOUTH STACK) 

10/1 7-26-30 1405-1 505 2.00 

10/2 7-26-90 1525-1635 2.16 

10/3 7-26-90 1705- 1805 2.27 

Avg. 2.14 
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Table 6 Summary o f  the Results o f  the July 27 ,  1990 Sulfur Dioxide 
Emission Compliance Test on ttie No. 2 Power B o i l e r  at the 

Cyprus Northshore Mining Plant Located in Silver Bay, Minneso- 
ta. 

Emission Rate Emission Factor 
Test/Run Time (LB/HR) (LE/ 1 O’BTU) 

4/ 1 0840-0950 323 0.418 

4/2 1010-1110 331 0.426 

4/3 1130-1230 331 0.423 

Avg . 328 0.421 
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Table 7 Summery o f  t h e  Resu l ts  o f  t h e  J u l y  24-26, 1990 Oxides of 

N i t r o s e n  Emission Compliance Tests on t h e  Nos. 11 and 12 

P e l l e t i z e r s  (Nor th  and South Stacks) a t  t h e  Cyprus Northshore 

Min ing  P l a n t  Located i n  S i l v e r  Bay, Minnesota. 

Emission Rate 

Test/Run Date __ Time (LR/HR) 

No. 11 PELLETIZER (NORTH STACK) 

3/ 1 7-24-90 0935-1145 58.2 

3/2 7-24-90 1230-1320 48.9 

3 13 7-24-90 1350-1445 41.4 

Avg . 49.5 

No. 11 PELLETIZER (SOUTH STACK) 

1/1 , 7-25-90 0800-0912 41.2 

1/2 7-25-90 0912-1112 41.8 

40.7 1/3 7-25-90 1112-1257 ~- 
Avg. 41.2 

No. 12 PELLETIZER (NORTH STACK) 

8/ 1 7-26-90 0815-1000 51.9 

8/2 7-26-90 1045-1130 37.4 

8/3 7-26-90 1205-1250 J 2 . 2  

Avg. 43.8 

No. 12 PELLETIZER (SOUTH STACK) 

2/ 1 7-25-90 1517-1637 33.8 

2/2 7-25-90 1637-1832 34.2 

2/3 7-25-90 1832-2022 34.7 

Avg. 34.2 



3 RESULTS 

The r e s u l t s  o f  a l l  f i e l d  and l a b o r a t o r y  eva lua t i ons  are presented i n  

t h i s  sec t i on .  Gas compos i 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  o f  t h e  p a r t i c u l a t e ,  s u l f u r  d i o x i d e  and 

ox ides o f  n i t r o g e n  and v i s i b l e  emiss ions r e s u l t s .  P r e l i m i n a r y  measure- 

ments 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  t h e  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 u s i n g  

programs w r i t t e n  i n  Extended B A S I C  s p e c i f i c a l l y  f o r  source t e s t i n g  c a l -  

c u l a t i o n s .  €PA-published equat ions  have been used as t h e  b a s i s  o f  t h e  

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  t h e  concen t ra t i on  t imes f l o w  

method. 

14 
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Table 8 Summary o f  the Resu l t s  o f  the  J u l y  27,  1990 Oxides o f  N i t r o s e n  

Emission Compliance Test  on the  No. 2 Power B o i l e r  a t  t h e  

Cyprus Nor thshore Min ing  P l a n t  Located i n  S i l v e r  Bay, Minneso- 

t a .  

Emission Rate 'Emission Fac to r  

Test/Run Time (LB/HR) (LB/IO~BTIJ) 

4/ 7 0840-0950 179 0.231 

4/2 1010-1110 167 0.215 

4/3 1130-1230 171 0.218 

Avg . 112 0.221 

13 
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3.1 Results o f  Orsat and Moisture Analvses 
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I n t e r p o l l  Labs  R e p o r t  No. 0-3095 
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 
U n i t  1 1  P e l l i t i z e r  ( N o r t h  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 & 4 ( 2 v / v )  

D a t e  o f  run 
Run 1 Run 2 Run 3 

07-24-90 01-24-90 07-24-90 

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  . ........... 1.90 1.90 1.90 

o x y g e n  .................... 17.40 17.50 17.40 

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  . . . . . . . . . . . . . . . . . .  80.70 80.60 00.70 

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

c a r b o n  d i o x i d e .  ........... 1.61 1.58 1.58 

oxygen . . . . .  ............... 14.75 14.51 14.43 

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  .................. 68.40 66.83 66.94 

w a t e r  v a p o r  ............... 15.24 17.08 17.05 

D r y  m o l e c u l a r  we igh t  ........ 29.00 29.00 29.00 

Wet m o l e c u l a r  w e i g h t  ........ 27.32 27.12 27.12 

S p e c i f i c  g r a v i t y  . . .......... 0 . 9 4 4  0.937 0.937 

W a t e r  mass f l o w  ...... (LB/HR) 37688 42294 42101 

FO 1.842 1.789 1.842 
16 
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I n t e r p o l 1  L a b s  R e p o r t  N o .  0-3095 
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  N o .  2 
U n i t  11 P e l l i t i z e r  ( N o r t h  S t a c k )  

R e s u l t s  o f  O r s a t  B M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 8 4 ( 2 v / v )  

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

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

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 . .  .......... 1.80 1 . 9 0  1 . 9 0  

o x y g e n  .................... 1 7 . 6 0  1 7 . 5 0  1 7 . 4 0  

: 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  . . . . . . . . . . . . . . . . . .  8 0 . 6 0  8 0 . 6 0  8 0 . 7 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  . ........... 1.49  1 . 5 7  1 . 5 7  

o x y g e n  .................... 14 .59  1 4 . 4 9  1 4 . 4 0  

ca rbon  m o n o x i d e . .  ......... 0.00 0.00 0.00 

n i t r o g e n  .................. 66 .84  6 6 . 7 2  6 6 . 7 8  

w a t e r  v a p o r  . . ............. 1 7 . 0 8  17 .23  1 7 . 2 5  

D r y  m o l e c u l a r  w e i g h t  ........ 28 .99  2 9 . 0 0  2 9 . 0 0  

Wet m o l e c u l a r  w e i g h t  . . ...... 2 7 . 1 1  2 7 . 1 1  2 7 . 1 0  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 3 7  0 . 9 3 6  0 . 9 3 6  

W a t e r  mass  f l o w  . . . . . .  (LB /HR)  4 2 1 7 1  4 2 6 1 7  4 2 6 9 3  

F O  1 . 8 3 3  1 . 7 8 9  1 . 8 4 2  
17  
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I n t e r p o l 1  L a b s  R e p o r t  N o .  0 - 3 0 9 5  
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 .  4 
U n i t  11 P e l l i t i z e r  ( S o u t h  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  A n a l y s e s - - - - - M e t h o d s  3 8 4 ( t v / v )  

D a t e  o f  r un  

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

Run 1 Run 2 Run 3 
0 7 - 2 5 - 9 0  0 7 - 2 5 - 9 0  0 7 - 2 5 - 9 0  

1 . 9 0  

1 7 . 4 0  

0.00 

8 0 . 7 0  

1.58 

1 4 . 4 9  

0.00 

6 7 . 1 8  

1 6 . 7 5  

29.00 

27 .16  

0 . 9 3 8  

40705  

1.80 

1 7 . 6 0  

0.00 

8 0 . 6 0  

1 . 4 9  

14 .56  

0.00 

6 6 . 6 8  

1 7 . 2 7  

2 8 . 9 9  

2 7 . 0 9  

0 . 9 3 6  

4 0 5 9 8  

2.00 

1 7 . 4 0  

0.00 

8 0 . 6 0  

1 . 6 6  

1 4 . 4 1  

0.00 

6 6 . 7 4  

1 7 . 2 0  

29 .02  

27 .12  

0 . 9 3 7  

40387 

FO 1 . 8 4 2  1 . 8 3 3  1 . 7 5 0  18 
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I n t e r p o l 1  L a b s  R e p o r t  No. 0 - 3 0 9 5  
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 .  5 
U n i t  11 P e l l i t i z e r  ( S o u t h  S t a c k )  

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

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

0 7 - 2 5 - 9 0  , 0 7 - 2 5 - 9 0  0 7 - 2 5 - 9 0  

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  ............ 2 .oo 1 . 9 0  1 . 8 0  

o x y g e n  .................... 1 7 . 3 0  1 7 . 4 0  1 7 . 5 0  

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  . . . . . . . . . . . . . . . . . .  8 0 . 7 0  8 0 . 7 0  8 0 . 7 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 . .  . . ........ 1.67  1 . 5 7  1 .50  

o x y g e n  .................... 14.40  1 4 . 3 9  1 4 . 5 4  

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

n i t r o g e n  .................. 67.19 6 6 . 7 5  67 .05  

. .............. w a t e r  v a p o r  16 .74  1 7 . 2 9  1 6 . 9 2  

D r y  m o l e c u l a r  w e i g h t . .  ...... 29 .01  2 9 . 0 0  2 8 . 9 9  

Wet m o l e c u l a r  w e i g h t  ........ 27.17 2 7 . 1 0  2 7 . 1 3  

S p e c i f i c  g r a v i t y  ............ 0 . 9 3 8  0 . 9 3 6  0 . 9 3 7  

W a t e r  m a s s  f l o w . .  .... (LB/HR)  3 9 0 7 4  4 0 6 3 6  3 9 5 8 3  

FO 
19 

1.800 1 . 8 4 2  1 . 8 8 9  
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I n t e r p o l 1  L a b s  R e p o r t  No. 0 - 3 0 9 5  
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. 6 
U n i t  12  P e l l i t i z e r  ( N o r t h  S t a c k )  

R e s u l t s  o f  O r s a t  II. M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 lb 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 )  

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

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

2 . 0 0  

1 7 . 3 0  

0.00 

80.70 

1 . 6 6  

1 4 . 3 4  

0.00 

6 6 . 9 0  

1 7 . 1 1  

2 9 . 0 1  

2 7 . 1 3  

0 . 9 3 7  

3 8 9 5 1  

2 . 1 0  

1 7 . 2 0  

0 .00 

80.70 

1 . 7 1  

1 4 . 0 1  

0.00 

6 5 . 7 4  

1 8 . 5 4  

2 9 . 0 2  

2 6 . 9 8  

0 . 9 3 2  

3 9 8 5 9  

2 . 2 0  

17.00 

0.00 

8 0 . 8 0  

1 . 7 8  

1 3 . 7 7  

0.00 

6 5 . 4 4  

19.01 

2 9 . 0 3  

2 6 . 9 3  

0 . 9 3 0  

42097  

F O  1.800 1 . 7 6 2  1 . 7 7 3  
20 
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I n t e r p o l 1  L a b s  R e p o r t  No.  0 - 3 0 9 5  
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.  7 
U n i t  12  P e l l i t i z e r  ( N o r t h  S t a c k )  

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

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

0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  

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 . .  . . . . . . . . . .  2.00  2 . 1 0  2 . 2 0  

o x y g e n  .................... 1 7 . 3 0  1 7 . 2 0  1 7  .OO 

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  . . . . . . . . . . . . . . . . . .  80 .70  8 0 . 7 0  8 0 . 8 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  . ........... 1.65  1 . 7 2  1 . 7 9  

o x y g e n  .................... 1 4 . 3 0  14.05 1 3 . 8 3  

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  .................. 6 6 . 7 2  65 .92  6 5 . 7 1  

w a t e r  v a p o r  ............... 1 7 . 3 2  1 8 . 3 2  1 8 . 6 7  

D r y  m o l e c u l a r  w e i g h t  . . ...... 2 9 . 0 1  2 9 . 0 2  2 9 . 0 3  

Wet m o l e c u l a r  w e i g h t  . . ...... 27 .10  2 7 . 0 0  2 6 . 9 7  

S p e c i f i c  g r a v i t y  . . .......... 0 .936  0 . 9 3 3  0 . 9 3 2  

W a t e r  mass f l o w  . . . . . .  (LB /HR)  39542 3 9 2 5 5  4 1 1 4 8  

F O  1 .800  1 .762  1 . 7 7 3  
21 
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I n t e r p o l 1  Labs  R e p o r t  No. 0 - 3 0 9 5  
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  N o .  9 
U n i t  1 2  P e l l i t i z e r  ( S o u t h  S t a c k )  

R e s u l t s  o f  O r s a t  B M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 6 4 ( 2 v / v )  

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

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

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  . ........... 1.90 2 . 0 0  1.60 

o x y g e n  .................... 17 .42  1 7 . 2 4  1 1 . 9 5  

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  . . . . . . . . . . . . . . . . . .  80 .68  8 0 . 7 6  8 0 . 4 5  

N e t  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  ............ 1.57 1 . 6 5  1 . 3 1  

o x y g e n  .................... 14 .35  1 4 . 1 9  1 4 . 7 4  

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  .................. 66.47 6 6 . 4 7  66.06 

w a t e r  v a p o r  . . ............. 1 7 . 6 1  1 7 . 6 9  1 7 . 8 8  

D r y  m o l e c u l a r  w e i g h t  ........ 29 .00  2 9 . 0 1  2 8 . 9 7  

Wet m o l e c u l a r  w e i g h t  ........ 27 .06  2 7 . 0 6  2 7 . 0 1  

S p e c i f i c  g r a v i t y  ............ 0 . 9 3 5  0 . 9 3 5  0 . 9 3 3  

W a t e r  m a s s  f l o w  . . . . . .  ( L B / H R )  3 6 8 1 9  3 1 0 0 1  3 7 7 0 9  

1 . 8 3 2  1 . 8 3 0  1 . 8 4 4  22 
F O  
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I n t e r p o l 1  L a b s  R e p o r t  No. 0 - 3 0 9 5  
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.  10 
U n i t  1 2  P e l l i t i z e r  ( S o u t h  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 ( Z v / v )  

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

0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  

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 . 9 0  2 . 0 0  1 . 6 0  

o x y g e n  .................... 1 7 . 4 0  1 7 . 2 0  1 7 . 9 0  

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  . . . . . . . . . . . . . . . . . .  8 0 . 7 0  80.80 8 0 . 5 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 . 5 7  1 .66  1 . 3 1  

o x y g e n  .................... 1 4 . 3 9  1 4 . 2 6  1 4 . 6 2  

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  .................. 6 6 . 7 6  6 6 . 9 7  6 5 . 7 4  

w a t e r  v a p o r  . . ............. 1 7 . 2 7  1 7 . 1 2  1 8 . 3 4  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 9 . 0 0  2 9 . 0 1  2 8 . 9 7  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 7 . 1 0  2 7 . 1 2  2 6 . 9 6  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 3 6  0 . 9 3 7  0 . 9 3 1  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  3 5 9 5 4  3 5 5 6 8  3 8 8 6 3  

FO 1 . 8 4 2  1 . 8 5 0  

~~ ~ ~ 

23 
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3 . 2  Results o f  P a r t i c u l a t e  Loadinq Determinations 
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I n t e r p o l l  Labs  R e p o r t  No .  0-3095 
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  N o .  1 
U n i t  11 P e l l i t i z e r  ( N o r t h  S t a c k )  

I 

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 - - - - - - - M e t h o d  5 

r 
r 
r 
c 
? 
! i 

c I 

I 
I 
I 

D a t e  o f  r u n  

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

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

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

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

Gas m e t e r  c o e f f i c i e n t  ....... 
B a r o m e t r i c  p r e s s u r e . .  ( I N . H C )  
Avg .  o r i f . p r e s . d r o p . . ( I N . W C )  
Avg.  gas  m e t e r  temp. . (DEF-F)  

Volume t h r o u g h  g a s  me te 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  .... ( H 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  . . . . . . . . . . . . . .  (ACFH) 
d r y  s t a n d a r d  ....... ( D S C F M )  

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

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

25 

Run 1 
07 -24-90 

935/ 1200 

-0.33 
27.49 
.840 

0.0 
165.0 
26.0 

191 .o 

0.0263 

1.0031 
29.50 
2.47 
106.5 

54.01 
50.07 

60.00 
.243 
144 

102263 
74706 

95.4 

0.00592 
0.00810 

5.19 

Run 2 
07-24-90 

1230/1333 

-0.33 
27.49 
.E40 

0.0 
196.0 
29.0 

225.0 

0.0169 

1.0031 
29.50 
2.64 
115.8 

56.44 
51.50 

60.00 
.243 
144 

102520 
73199 

100.2 

0.0036 1 
0.00506 

3.18 

Run 3 
07-24-90 

1350/1453 

-0.33 
27.49 
.840 

0.0 
192.0 
30.0 

222.0 

0.0205 

1.0031 
29.50 
2.57 
112.4 

55.47 
50.91 

60.00 
.243 
145 

102363 
72999 

99.3 

0.00443 
0.00621 

3.89 
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T e s t  
U n i t  

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  No .  0 - 3 0 9 5  
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  

No. 4 
11 P e l l i t i z e r  ( S o u t h  S t a c k )  

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

o f  run 

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 J l e c t e d ( g r a m s )  

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

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

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

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

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

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 . .  . ( L 8 / H R )  

Run 1 
0 7 - 2 5 - 9 0  

7501 a 5 5  

- 0 . 3 0  
2 7 . 4 9  

. 8 4 0  

0.0 
1 8 8 . 0  

2 4 . 0  
2 1 2 . 0  

0 . 0 2 1 5  

1 . 0 0 3 1  
29 .60  

2 .37  
9 3 . 3  

52 .17  
49 .68  

60.00 
. 2 4 3  

1 5 5  

1 0 2 1 3 1  
7 2 1 1 7  

9 8 . 1  

0 . 0 0 4 7 1  
0 . 0 0 6 6 8  

4 . 1 3  

Run 2 
0 7 - 2 5 - 9 0  

9 2 5 / 1 0 2 6  

- 0 . 3 0  
2 7 . 4 9  

. 8 4 0  

0.0 
1 8 7 . 0  

2 1 5 . 0  
213.0 

0.0180 

1 . 0 0 3 1  
29 .60  

2 . 2 9  
101.0 

5 1 . 7 3  
4 8 . 5 1  

6 0 . 0 0  
. 2 4 3  

1 5 7  

9 9 0 6 2  
6 9 3 4 7  

99 .7  

0.00400 
0 . 0 0 5 7 2  

3 . 4 0  

Run 3 
0 7 - 2 5 - 9 0  

1 0 4 0 / 1 1 4 2  

-0.30 
2 7 . 4 9  

. e 4 0  

0.0 
1 9 3 . 0  

2 1 . 0  
2 1 4 . 0  

0 . 0 2 2 3  

1 . 0 0 3 1  
2 9 . 6 0  

2 . 2 9  
9 9 . 5  

5 1 . 5 9  
4 8 . 5 1  

60.00 
.243  

1 5 4  

9 8 4 7 7  
6 9 3 0 6  

9 9 . 8  

0.00498 
0 . 0 0 7 0 8  

4 . 2 1  

26 
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I n t e r p o l 1  Labs  R e p o r t  No. 0 - 3 0 9 5  
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  N O .  6 
U n i t  1 2  P e l l i t i z e r  ( N o r t h  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 - - - - - - - M e t h o d  5 

. .  
D a t e  o f  run 

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

S t a t i c  p r e s s u r e . .  .... (IN.WC1 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t . .  .... 
W a t e r  i n  samp le  g a s  

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

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

Gas m e t e r  c o e f f i c i e n t . .  ..... 
B a r o m e t r i c  p r e s s u r e .  . ( I N . H G )  
Avg .  o r 1  f . p r e s  .drop..  ( I N .  W C )  
A v g .  g a s  m e t e r  temp. . (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 i t i o n s  (OSCF) 

T o t a l  s a m p l i n g  t i m e . .  
N o z z l e  d i a m e t e r  ...... 
A v g . s t a c k  gas  temp .. 

. (HIN) 

. . ( I N )  
DEG-F 1 

Yo1 umet  r i  c f l o w  r a t e . .  ...... 
a c t u a l  .............. (ACFH) 
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

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

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

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

Run 1 
0 7 - 2 6 - 9 0  

8 0 0 / 1 0 0 7  

- 0 . 1 5  
2 7 . 4 9  

. 8 4 0  

0 .0 
1 6 3 . 0  

47 .0  
2 1 0 . 0  

0 . 0 1 5 7  

1 . 0 0 3 1  
2 9 . 6 5  

2 . 1 5  
8 3 . 9  

4 9 . 4 8  
4 7 . 9 8  

60.00 
. 2 4 3  

1 3 9  

9 2 9 6 2  
6 7 2 9 3  

1 0 1 . 5  

0 . 0 0 3 6 5  
0 . 0 0 5 0 5  

2 . 9 1  

Run 2 
0 7 - 2 6 - 9 0  

1 0 3 5 / 1 1 3 7  

-0 .15  
2 7 . 4 9  

. 8 4 0  

0 .0 
1 9 5 . 0  

19.0 
2 1 4 . 0  

0 . 0 1 3 4  

1 . 0 0 3 1  
2 9 . 6 5  

1 .86  
9 0 . 8  

46 .32  
4 4 . 3 2  

60.00 
. 2 4 3  

1 4 1  

8 8 0 1 0  
6 2 4 2 1  

101.1 

0 . 0 0 3 3 1  
0 . 0 0 4 6 6  

2 . 5 0  

Run 3 
0 7  - 2 6 - 9 0  

1 2 0 0 /  1 3  1 2  

- 0 . 1 5  
2 7 . 4 9  

. 8 4 0  

0.0 
2 0 2 . 0  

2 3 . 0  
2 2 5 . 0  

0 . 0 1 3 3  

1 . 0 0 3 1  
2 9 . 6 5  

1 . 9 3  
9 0 . 5  

47 .19  
4 5 . 1 9  

6 0 . 0 0  
. 2 4 3  

1 4 2  

9 0 8 1 9  
6 3 9 2 7  

100.6 

0 . 0 0 3 2 0  
0 . 0 0 4 5 4  

2 . 4 9  
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T e s t  N o .  9 
U n i t  12 P e l l i t i z e r  

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

D a t e  o f  r u n  

I n t e r p o l 1  Labs  R e p o r t  N o .  0-3095 
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  

( S o u t h  S t a c k )  

a t e  L o a d i n g  D e t e r i i n a t  

Run 1 
07-26-90 

T ime r u n  s t a r t / e n d  . . . . .  ( H R S )  1405/1510 

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

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

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

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

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

T o t a l  s a m p l t n g  t i m e  .... ( H 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  . . ( D E C - F )  

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

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

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

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

-0.10 
27.49 
.840 

0.0 
166.0 
24.0 
190.0 

0.0177 

1.0031 
29.65 
1.65 
86.3 

43.47 
41.92 

60.00 
.243 
169 

89676 
61418 

97.2 

0.00446 
0.00652 

3.43 

o n s - - - - - - - M e t h o d  5 

Run 2 
07-26-90 

1535/1645 

-0.10 
27.49 
.840 

0.0 
182.0 
15.0 

197.0 

0.0175 

1.0031 
29.65 
1.76 
88.0 

44.95 
43.22 

60.00 
.243 
170 

89777 
61391 

100.2 

0.00427 
0.00625 

3.29 

I. '' , - , . I  CI 

Run 3 
07-26-90 

1705/1808 

-0.10 
27.49 
.840 

0.0 
184.0 
16.0 

200.0 

0.0200 

1.0031 
29.65 
1.77 
8 9 . 7  

45.17 
43.30 

60.00 
.243 
169 

90456 
61729 

99.9 

0.00486 
0.00713 

3.77 
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I n t e r p o l 1  L a b s  R e p o r t  No.  0-3095 
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 
U n i t  11 P e l l i t i z e r  ( N o r t h  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 - - - - - - - - - - -  

Run 1 Run 2 

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

T i m e  run s t a r t / e n d  . . . . .  (HRS)  1 5 1 0 / 1 6 1 0  1 6 1 5 / 1 7 1 5  

B a r o m e t r i c  p r e s s u r e . .  (1N.HG)  29 .50  2 9 . 5 0  

M e t e r  t e m p e r a t u r e  . . . .  ( D E G - F )  1 0 0 . 7 0  9 9 . 0 0  

M e t e r  c o r r e c t i o n  c o e f f i c i e n t  1 . 0 0 3 1  1 . 0 0 3 1  

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 )  46 .270  4 6 . 1 3 0  
s t a n d a r d  c o n d i t i o n s . .  (SCF)  4 3 . 2 7 1  4 3 . 2 7 2  

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

M o i s t u r e  c o n t e n t .  . . ... ( % V / V )  1 7 . 0 8  1 7 . 2 3  

V o l u m e t r i c  f l o w  r a t e  ( D S C F M )  7 3 0 0 0  73000 

O x y g e n  c o n t e n t .  ... ( % V / V  D R Y )  1 7 . 6 0  1 7 . 5 0  

g a s  s a m p l e  . ............... 0 . 3 1  0 . 3 1  
M i l l i e q u i v a l e n t s  o f  SO4 in . .  

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) 0 . 0 0 3 6  0 .0036  
(MG/DSCM) . . . . . . . . . . . . . . . . .  8 8 
(PPM-DRY).. . . ............. 3 3 
(PPM-WET) . ................ 3 3 

SO2 E m i s s i o n  r a t e  . . . .  (LB /HR)  2 .24  2 . 2 4  

S u l f u r  d i o x i d e  e m i s s i o n  . .... 
. . . . . . . . . .  f a c t o r  (LB/MMBTU)* 0 . 0 2 8  0 . 0 2 7  

--Method 6 

Run 3 

0 7 - 2 4 - 9 0  

1 7 2 0 /  1 8 2 0  

2 9 . 5 0  

1 0 2 . 3 0  

1 . 0 0 3 1  

4 6 . 3 2 0  
4 3 . 1 9 5  

60 .0  

1 7 . 2 5  

73000  

1 7 . 4 0  

0.29 

0 . 0 0 3 3  
8 
3 
2 

2 . 0 6  

0 . 0 2 5  

* F = 8 7 1 0  DSCF/MMBTU 

I 
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I n t e r p o l 1  Labs  R e p o r t  No. 0-3095 
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.  5 
U n i t  1 1  P e l l i t i z e r  ( S o u t h  S t a c k )  

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

Run 1 Run 2 Run 3 

O a t e  o f  run 0 7 - 25 - 90 07 - 2 5- 90 07 - 25 - 90  

T ime run s t a r t / e n d  . . . . .  ( H R S )  1155/1255 1320/1422 1435/1535 

B a r o m e t  r i  c p r e  s su r e .  . ( I N  . HG ) 29.60 29.60 29.60 

M e t e r  t e m p e r a t u r e  . . . .  ( O E G - F )  96.40 96.10 96.20 

1.0031 M e t e r  c o r r e c t i o n  c o e f f i c i e n t  1 .0031 1.0031 

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 . . ( S C F )  

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  . . .... ( f V / V )  

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

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

g a s  samp le  ................ 
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) . ................ 

M i l l 4 e q u i v a l e n t s  o f  S O 4  i n . .  

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

SO2 E m i s s i o n  r a t e  . . . .  ( L B / H R )  

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

46.140 
43.630 

60.0 

16.74 

69300 

17.30 

0 . 2 9  

0.0033 
7 
3 
2 

1.94 

0.024 

46.250 
43.757 

60.0 

17.29 

69300 

17.40 

0.31 

0.0035 
8 
3 
3 

2.10 

0.026 

46.020 
43.532 

60.0 

16.92 

69300 

17.50 

0 . 2 9  

0.0033 
7 
3 
2 

1.94 

0.025 

* F = 8710 OSCF/MMBTU 
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T e s t  No. 7 
U n i t  1 2  P e l l i  

R e s u l t s  o f  Su 

I n t e r p o l 1  Labs  R e p o r t  No. 0 - 3 0 9 5  
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  

i z e r  ( N o r t h  S t a c k )  

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

Run 1 

D a t e  o f  r u n  0 7 - 2 6 - 9 0  
* 

T i m e  run s t a r t / e n d  . . . . . (  H R S )  800/1006 

B a r o m e t r i c  p r e s s u r e .  .(IN.HG) 2 9 . 6 5  

M e t e r  t e m p e r a t u r e . .  . . ( D E G - F )  80.00 

M e t e r  c o r r e c t i o n  c o e f f i c i e n t  1 . 0 0 6 5  

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

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

M o i s t u r e  c o n t e n t  . . . . . .  ( Z V / V )  1 7 . 3 2  

V o l u m e t r i c  F l o w  r a t e  (DSCFH) 6 7 3 0 0  

Oxygen  c o n t e n t  .... ( % V / V  D R Y )  1 7 . 3 0  

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

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  

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

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

S u l f u r  d i o x i d e  e m i s s i o n . . . . .  

0 .34  

. 0 0 3 8  
9 
3 
3 

2 .17  

. . . . . . . .  . . F a c t o r  (LB/MMBTU)* 0 . 0 2 7  

P l a n t  down 0830-0936 

* F = 8 7 1 0  DSCF/MMBTU 

* 

Run 2 R u n  3 

0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  

1 0 3 6 / 1 1 3 6  1 2 0 0 / 1 3 1 0  

2 9 . 6 5  

81.00 

1 . 0 0 6 5  

4 5 . 8 1 0  
4 4 . 7 8 2  

6 0 . 0  

1 8 . 3 2  

6 2 4 0 0  

1 7 . 2 0  

0 . 3 4  

0 . 0 0 3 7  
9 
3 
3 

2 . 0 0  

0 . 0 2 6  

2 9 . 6 5  

8 0 . 6 0  

1 . 0 0 6 5  

4 5 . 3 5 0  
4 4 . 3 6 5  

60.0 

1 8 . 6 7  

6 3 9 0 0  

1 7 . 0 0  

0 . 2 6  

0.0029 
7 
3 
2 

1 . 6 1  

0 . 0 2 0  

3 2  



I n t e r p o l 1  L a b s  R e p o r t  No.  0 - 3 0 9 5  
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. 10 
U n i t  12 P e l l i t i z e r  ( S o u t h  S t a c k )  

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

Run 1 Run 2 

D a t e  o f  r u n  0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  

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

B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  29.65  2 9 . 6 5  

M e t e r  t e m p e r a t u r e . .  . .  (DEG-F) 7 8 . 3 0  8 1 . 2 0  

M e t e r  c o r r e c t i o n  c o e f f i c i e n t  1 . 0 0 6 5  1 . 0 0 6 5  

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 )  4 4 . 8 3 0  4 4 . 8 6 0  
s t a n d a r d  c o n d i t i o n s . . ( S C F )  44 .043  43 .837  

T o t a l  s a m p l i n g  t i m e  . ... ( M I N )  60.0 6 0 . 0  

M o i s t u r e  c o n t e n t  ...... ( S V / V )  17 .27  1 7 . 1 2  

V o l u m e t r i c  f l o w  r a t e  (DSCFH) 6 1 4 0 0  6 1 4 0 0  

O x y g e n  c o n t e n t  . . . .  ( % V / V  DRY) 1 7 . 4 0  1 7 . 2 0  

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

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).  . . . . . . . . . . . . . . . .  
( M G / D S C M ) .  ................ 
(PPM-DRY) . ................ 
( P P M - W E T ) .  . . . . . . . . . . . . . . . .  

SO2 E m i s s i o n  r a t e . . . . ( L B / H R )  

S u l f u r  d i o x i d e  e m i s s i o n . . .  .. 

0.34 0 . 3 6  

, 0 0 3 8  ~ , 0 0 4  1 
9 9 
3 4 
3 3 

2 . 0 0  2 . 1 6  

~~ 

. . . . . . . . . .  f a c t o r  (LB/MMBTU)* 0 . 0 2 8  0 .029  

* F = 8 7 1 0  OSCF/MMBTU 
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Run 3 

0 7 - 2 6 - 9 0  

1 7 0 5 / 1 8 0 5  

2 9 . 6 5  

8 3 . 8 0  

1 . 0 0 6 5  

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

6 0 . 0  

1 8 . 3 4  

6 1 7 0 0  

1 7 . 9 0  

0 . 3 9  

0 . 0 0 4 3  
10 

4 
3 

2 . 2 7  

0 . 0 3 7  
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I n t e r p o l 1  L a b s  R e p o r t  No .  0 - 3 0 9 5  
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 
U n i t  11 P e l l i t i z e r  ( N o r t h  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 8  Run I C  Run 1 D  Run 1 A  

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

F l a s k  n u m b e r  . ............... 7 8 9 1 2  
Vo lume o f  f l a s k  ......... ( M L )  2 0 8 1  2 0 8 8  2 0 8 0  2 1 1 1  

* 

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 ) 9 9 . 0 0  9 9 . 0 0  9 6 . 0 0  9 6 . 0 0  
b a r .  p r e s s  . ........ (1N.HG)  2 9 . 5 0  2 9 . 5 0  2 9 . 5 0  2 9 . 5 0  
f l a s k  v a c u u m  . . . . . . .  (1N.HG) 2 6 . 8 0  2 7 . 2 0  2 7 . 2 0  2 1 . 3 0  
f l a s k  abs. p r e s s . .  . (1N.HG) 2 . 7 0  2 . 3 0  2 . 3 0  2 . 2 0  

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

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

f l a s k  a b s .  p r e s s  . . .  (1N.HG)  2 8 . 0 1  2 5 . 9 1  2 7 . 7 1  2 5 . 9 1  

Vo lume gas  s a m p l e d  .... (DSML) 1 7 2 0  1 6 0 9  1 7 2 4  1 6 3 3  

f l a s k  s t a t i c  p r e s s . ( I N . H G )  -1.00 - 3 . 1 0  - 1 . 3 0  - 3 . 1 0  

M o i s t u r e  c o n t e n t . . .  ... ( % V / V )  15 .24  1 5 . 2 4  1 5 . 2 4  15 .24  

N i t r a t e  i n  g a s  s a m p l e  ... ( u G )  5 2 0 . 0  1.0 4 7 3 . 0  4 3 1 . 0  
NO2 i n  g a s  s a m p l e  ....... ( u G )  3 8 5 . 8  0 . 7  3 5 1 . 0  3 1 9 . 8  

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

[GR/DSCF) ................. 0 . 0 9 8 0  0 . 0 0 0 2  0 . 0 8 9 0  0 . 0 8 5 6  
(MG/DSCM) ................. 2 2 4  0 2 0 4  1 9 6  
(PPM-DRY) . ................ 1 1 7  0 1 0 6  1 0 2  
(PPM-WET) . ................ 9 9  0 9 0  8 7  

NOX E m i s s i o n  r a t e . .  . .  (LB /HR)  6 2 . 7 6  0 . 1 3  5 6 . 9 6  5 4 . 7 9  

* Sample  l o s t  i n  the  f i e l d .  This  r e s u l t  i s  not  i n c l u d e d  i n  the a v e r a g e .  
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I n t e r p o l 1  L a b s  R e p o r t  N o .  0 - 3 0 9 5  
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 
U n i t  11 P e l l i t i z e r  ( N o r t h  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 )  D e t e r m i n a t i o n s - - - - - - - - - n e t h o d  7 

Run 2A Run 2 8  Run 2C Run 2D 

D a t e  o f  run . . . . . . . . . . . . . . . .  0 7 - 2 4 - 9 0  0 7 - 2 4 - 9 0  0 7 - 2 4 - 9 0  0 7 - 2 4 - 9 0  
T i m e  o f  r u n  . . . . . . . . . . . .  ( H R S )  1 2 3 0  1 2 4 5  1 3 0 0  1 3 2 0  

F l a s k  n u m b e r  . . .............. 11 10 1 9  2 0  
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2 0 6 2  2 0 6 3  2 0 6 9  2 0 6 0  

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 )  9 5 . 0 0  9 6 . 0 0  9 8 . 0 0  9 8 . 0 0  
b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  2 9 . 5 0  2 9 . 5 0  2 9 . 5 0  2 9 . 5 0  
f l a s k  v a c u u m  . . . . . . .  ( I N . H G )  2 7 . 3 0  2 7 . 2 0  2 7 . 2 0  2 7 . 2 0  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  2 . 2 0  2 . 3 0  2 . 3 0  2 . 3 0  

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

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 6 . 0 0  16.00 7 6 . 0 0  7 6 . 0 0  
l a b .  b a r .  p r e s s  . . .. ( I N . H G )  2 9 . 0 1  2 9 . 0 1  2 9 . 0 1  2 9 . 0 1  

f l a s k  a b s .  p r e s s  ... ( 1 N . H G )  2 7 . 1 1  2 6 . 9 1  2 8 . 8 1  2 9 . 2 1  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  -1 .90  - 2 . 1 0  - 0 . 2 0  0 . 2 0  

V o l u m e  g a s  s a m p l e d  . . . .  ( D S M L )  1 6 7 5  1 6 5 6  1 7 8 9  1 8 0 8  

M o l s t u r e  c o n t e n t  ...... ( S V / V )  1 7 . 0 8  1 7 . 0 8  1 7 . 0 8  1 7 . 0 8  

NO2 I n  g a s  s a m p l e  ....... ( u G )  3 2 4 . 2  3 2 8 . 0  2 9 6 . 0  282.7 
N i t r a t e  i n  g a s  s a m p l e . . . ( & )  4 3 7 . 0  4 4 2 . 0  3 9 9 . 0  3 8 1 . 0  

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

( G R / D S C F )  . . ............... 0 . 0 8 4 6  0 . 0 8 6 5  0 . 0 7 2 3  0 . 0 6 8 3  
(MG/DSCM) ................. 1 9 4  1 9 8  1 6 5  1 5 6  

(PPM-WET) . . ............... 8 4  86 7 2  6 8  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  101 1 0 4  8 7  8 2  

NOX E m i s s i o n  r a t e  . . .. ( L B / H R )  5 3 . 0 8  5 4 . 3 0  4 5 . 3 6  42 .86  
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I n t e r p o l 1  L a b s  R e p o r t  N o .  0 - 3 0 9 5  
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  N o .  3 
U n i t  1 1  P e l l i t i z e r  ( N o r t h  S t a c k )  

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

Run 3 A  Run 38 ' Run 3C Run 3 D  

D a t e  of r u n  . . . . . . . . . . . . . . . .  07-24-90 07-24-90 07-24-90 07-24-90 
T i m e  o f  run  . . . . . . . . . . . .  ( H R S )  1350 1420 1435 1445 

F l a s k  n u m b e r . .  . . ............ 21 23 22 24 
Volume o f  f l a s k  . . ....... ( M L )  2068 2056 2031 203 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 .  . ( D E G - F )  91 .OO 97.00 100.00 98.00 

f l a s k  v a c u u m  . . . . . . .  ( I N . H G )  27.20 27.20 27.20 27.20 
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  29.50 29 .50  29.50 29.50 

f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  2.30 2.30 2.30 2.30 

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 )  76.00 76.00 76.00 76.00 
l a b .  b a r .  p r e s s . .  . .  ( I N . H G )  29.01 29.01 29.01 29.01 
f l a s k  s t a t i c  p r e s s . ( I N . H G )  -2.20 0.00 -0 .40  -1.80 
f l a s k  a b s .  p r e s s  ... ( 1 N . H G )  26.81 29.01 28.61 27.21 

V o l u m e  gas s a m p l e d  .... ( D S M L )  1654 1791 1743 1651 

M o i s t u r e  c o n t e n t  ...... ( % V / V )  17 .05  17.05 17.05 17.05 

N i t r a t e  i n  gas  s a m p l e  ... ( u G )  366.0 380.0 316.0 334.0 
NO2 i n  g a s  s a m p l e  ....... ( u G )  271.6 282.0 234.5 247.8 

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

. . ............... 0.0588 0.0656 (GR/DSCF)  0.0718 0.0688 
(MG/DSCM) . . . . . . . . . . . . . . . . .  164 157 134 150 
(PPM-DRY)  . . ............... 86 82 70 79 
(PPM-WET) 71 68 58 65 

NOX E m i s s i o n  r a t e  . . . .  (L8/HR) 4 4 . 9 0  43.04 36.77 41.06 

................. 
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I n t e r p o l 1  L a b s  R e p o r t  No.  0 - 3 0 9 5  
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. 8 
U n i t  1 2  P e l l i t i z e r  

R e r u l t r  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 l n a t l o n s - - - - - - - - -  Method 7 

Run 1 A  Run 18 R u n  1C 

D a t e  o f  run  . . . . . . . . . . . . . . . .  0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  
8 1 5  8 2 5  9 4 5  T ime o f  r u n . .  . . . . . . . .  . . (HRS)  

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

. ' f l a s k  vacuum . . . . . . .  ( I N . H G )  
f l a s k  a b s .  p r e s s  . . .  (1N.HG) 

D a t a :  T i m e  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 . ( I N . H G )  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  

Vo lume 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  . . .... ( % V / V )  

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

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

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

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

6 4  6 5  
2 0 8 7  2 0 6 8  

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

2 . 3 5  2 . 3 5  

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

0 . 7 0  
2 9 . 7 1  

1 8 6 0  

1 7 . 1 1  

4 3 4 . 0  
3 2 2 . 0  

0 . 0 7 5 7  
1 7 3  

9 1  
7 5  

43 .64  

0.80 
2 9 . 8 1  

1 8 5 0  

1 7 . 1 1  

4 8 5 . 0  
3 5 9 . 9  

. 0 8 5 0  
1 9 5  
1 0 2  

8 4  

4 9 . 0 4  

3 8  
2 0 5 6  

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

2 . 3 5  

76.00 
2 9 . 0 1  

1 .oo 
3 0 . 0 1  

1 8 5 1  

1 7 . 1 1  

608.0 
4 5 1 . 1  

. l o 6 5  
2 4 4  
1 2 7  
1 0 6  

6 1 . 4 3  

Run 1 D  

0 7 - 2 6 - 9 0  
1000 

4 0  
2 0 9 3  

84.00 
2 9 . 6 5  
2 7 . 3 0  

2 . 3 5  

7 6 . 0 0  
2 9 . 0 1  

2 . 8 0  
3 1 . 8 1  

2007  

1 7 . 1 1  

5 7 3 . 0  
425.2  

0 . 0 9 2 6  
2 1 2  
111 

9 2  

5 3 . 3 9  
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I n t e r p o l l .  L a b s  R e p o r t  No.  0 -3095  
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. 8 
U n i t  1 2  P e l l i t i z e r  

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

Run 2A Run 2 8  Run 2C Run 2D 

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  
T i m e  o f  run . . . . . . . . . . . .  ( H R S )  1 0 4 5  1100 1 1 1 5  1 1 3 0  

F l a s k  n u m b e r  . ............... 4 1  42  2 8  3 0  
Vo lume o f  f l a s k  . ........ ( M L )  2 0 7 6  2 0 9 4  2 0 3 1  2 0 7  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 . .  ( D E G - F )  8 4 . 0 0  8 4 . 0 0  8 4 . 0 0  8 5 . 0 0  
b a r .  p r e s s  . . . . . . . . .  (1N.HG)  2 9 . 6 5  2 9 . 6 5  2 9 . 6 5  2 9 . 6 5  
f l a s k  v a c u u m  ....... ( I N . H G )  2 7 . 3 0  2 7 . 3 0  2 7 . 3 0  2 7 . 3 0  
f l a s k  a b s .  p r e s s .  ..(IN.HG) 2 . 3 5  2 . 3 5  2 . 3 5  2 . 3 5  

D a t a :  T i m e  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 )  7 6 . 0 0  7 6 . 0 0  7 6 . 0 0  7 6 . 0 0  
l a b .  b a r .  p r e s s .  ... (1N.HG) 2 9 . 0 1  2 9 . 0 1  2 9 . 0 1  2 9 . 0 1  
f l a s k  s t a t i c  p r e s s .  (1N.HG) 4 . 0 0  2 . 7 0  1 . 4 0  1 . 3 0  
f l a s k  a b s .  p r e s s  . . .  (IN.HG) 3 3 . 0 1  3 1 . 7 1  3 0 . 4 1  3 0 . 3 1  

Vo lume g a s  s a m p l e d  .... ( D S M L )  2 0 7 2  2 0 0 2  1 8 5 5  1 8 8 5  

M o i s t u r e  c o n t e n t  ...... ( t V / V )  1 9 . 0 6  1 9 . 0 6  1 9 . 0 6  1 9 . 0 6  

N i t r a t e  i n  g a s  s a m p l e  . .. ( u G )  4 1 8 . 0  4 4 6 . 0  433 .0  387 .O 
NO2 i n  g a s  s a m p l e  ....... ( u G )  3 1 0 . 1  3 3 0 . 9  3 2 1 . 3  2 8 7 . 1  

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

. ................ 0 . 0 6 6 6  ( G R / D S C F )  0 . 0 6 5 4  0 . 0 7 2 3  0 . 0 7 5 7  
( M G / D S C M )  . . . . . . . . . . . . . . . . .  1 5 0  1 6 5  1 7 3  1 5 2  
(PPM-DRY) ................. 7 8  8 6  91  80 
(PPM-WET) . . . . . . . . . . . . . . . . .  6 3  7 0  7 3  6 4  

NOX E m l s s i o n  r a t e . .  . .  ( L B / H R )  3 4 . 9 9  38 .65  4 0 . 4 9  3 5 . 6 0  



T e s t  No.  8 
U n i t  1 2  P e l l i t i z e r  

I n t e r p o l l  L a b s  R e p o r t  No. 0 - 3 0 9 5  
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  

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 )  D e t e r m i n a t i o n s - - - - - - - - -  Method 7 

Run 3A Run 3 8  Run 3 C  Run 3 0  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  0 7 - 2 6 - 9 0  
T i m e  o f  run  . . . . . . . . . . . .  ( H R S )  1 2 0 5  1 2 2 0  1 2 3 5  1 2 5 0  

F l a s k  number. .  . . ............ 3 2  34 3 5  6 3  
Vo lume o f  f l a s k  . . . . . . . . .  ( M L )  2 0 9 2  2 0 7  1 2 0 8 9  2 0 6 7  

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) 8 1 . 0 0  8 1 . 0 0  7 8 . 0 0  7 8 . 0 0  
b a r .  p r e s s  . ........ ( 1 N . H G )  2 9 . 6 5  2 9 . 6 5  2 9 . 6 5  2 9 . 6 5  
f l a s k  vacuum ....... ( 1 N . H G )  2 7 . 3 0  2 7 . 3 0  2 7 . 1 0  2 7 . 1 0  
f l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  2 . 3 5  2 . 3 5  2 . 5 5  2 . 5 5  

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

f l a s k  t e m p e r a t u r e . .  (DEG-F) 1 6 . 0 0  7 6 . 0 0  1 6 . 0 0  7 6 . 0 0  
l a b .  b a r .  p r e s s . .  . .(IN.HG) 2 9 . 0 1  2 9 . 0 1  2 9 . 0 1  2 9 . 0 1  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  1 . 3 0  -1.00 - 0 . 9 0  -0.90 
f l a s k  a b s .  p r e s s  ... ( 1 N . H G )  3 0 . 3 1  2 8 . 0 1  2 8 . 1 1  2 8 . 1 1  

Vo lume g a s  s a m p l e d  .... (DSML) 1 9 0 3  1 7 2 9  1 7 3 7  1 7 1 8  

M o i s t u r e  c o n t e n t . . . .  . . ( t V / V )  1 9 . 0 1  19.01 1 9 . 0 1  1 9 . 0 1  

N i t r a t e  i n  g a s  s a m p l e  . . .  ( u G )  4 0 1  . O  4 3 8 . 0  4 0 6 . 0  4 3 0 . 0  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( U G )  302.0  3 2 5 . 0  3 0 1 . 2  3 1 9 . 1  

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

0.0811 
(MG/DSCM) . ................ 1 5 9  1 8 8  1 7 3  1 8 6  

. ................ 0 . 0 7 5 8  (CR/DSCF) 0 . 0 6 9 3  0,0821 

(PPM-DRY) ................. 8 3  9 8  9 1  9 7  
(PPM-WET) . ................ 6 7  80 7 3  7 9  

NOX E m i s s i o n  r a t e . .  . .  ( L B / H R )  37 .97  4 4 . 9 8  4 1 . 5 1  44 .44  
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In te rpo l1  Labs Report No. 0-3095 
Cyprus North Shore Mining 

S i l v e r  Bay. Minnesota 

Test No. 1 

Results of Opacity Observations - EPA Method 9* 

Percent 
Opacity 

Optical  Re la t ive  
Density Frequency(%) 

0 .oooo 
5 .0223 

10 .0458 
15 .0706 
20  .0969 
25 .1249 
30 .1549 
35 .1871 
40 .2219 
45 .2596 
50 .3010 
55 .3468 
60 .3979 
65 .4559 
70 .5229 
75 .602 1 
80 .6990 
85 .a239 
90 1 .oom 
95 1.3010 
99 2.oooo 

Observer: R.  Eidem 
Cer t .  Date: 04-18-90 
Date o f  Observation: 07-24-90 
Time o f  Observation: 0945 

* Unable t o  read due t o  mixing plumes f r o m  mul t ip le  sources. 
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I n t e r p o l 1  L a b s  R e p o r t  No . 0 - 3 0 9 5  
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  

I ! 
i ~ 

T e s t  No . 1 
U n i t  11 P e l l i t i z e r  ( N o r t h  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  Determinatton....... Hethod 2 

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

B a r o m e t r i c  p r e s s u r  ....... (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  ............... (IN) 
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  ........... (IN.WC) 
A v g  . g a s  temp ............. (OEG-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  .............. ( L B / A C F )  

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  . . . . . . . . . .  

I 
I. 

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

LB/HR) 

. . . . . .  
(ACFM) 
OSCFM)  

0 7 - 2 4 - 9 0  

835 

2 9 . 5  

. 8 4  

4 

2 4  

Round  

7 1  

2 7 . 4 9  

UP 

.. 33 

1 4 6  

1 5 . 2 4  

6 0 . 1  

. 0 6 0 9 0  

29.00 

3 6 2 4 3 8  

9 9 1 8 2  
7 2 1 5 6  

A- I 



I I n t e r p o l 1  L a b s  R e p o r t  No. 0 - 3 0 9 5  
C v o r e s 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  N o .  4 
N O .  2 B o i l e r  S t a c k  

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

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

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  ................. (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.  gas  t e m p  ............. (DEG-F) 

M o i s t u r e  c o n t e n t  .......... ( 8  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 i e c u i a r  w e i g h t  . . . . . .  i i E j i E i i 0 L E j  

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) 

A- 2 

09 - 2  7 - 9 0  

830  

29 .53  

. 8 4  

2 

16 

Round 

110 

66.00 

UP 

-1 

273  

12 .60  

7 2 . 9  

.05060 

? D  0"  
& " . U T  

875973  

288537  
178839  
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I n t e r p o l l  Labs  R e p o r t  NO . 0 - 3 0 9 5  
C y p r e s 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 . 4 
No . 2 B o i l e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  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 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  ................. (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  . gas  temp ............. ( D E G - F )  

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

A- 3 

0 9 - 2 7 - 9 0  

1000 

2 9 . 5 3  

:04 

2 

1 6  

Round 

110 

6 6 . 0 0  

UP 

-1 

275  

13 .55  

7 3 . 1  

. 0 5 0 2 7  

2 0 . 0 4  

8 7 3 4 5 2  

289577  
1 7 7 0 5 0  



T e s t  No . 4 
No . 2 B o i l e r  S t a c k  

I n t e r p o l l  L a b s  R e p o r t  No . 0 - 3 0 9 5  
C Y = ?  2 5 s  !!c?ihShc?c f l i n i n n  

I 
.. . 

I 
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  Ra te  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 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  n u m b e r  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  ................. ( 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) 

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

M o i s t u r e  c o n t e n t  .......... ( Z  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 i e c u i a r  w e i g h t  ...... ii8jiaw0i.j 
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) 

A- 4 

09-27-90 

1223 

29.53 

.04 

2 

16 

Round 

110 

66.00 

UP 

-1 

273 

12.63 

73.3 

. 05059 
2 8 . 8 4  

000740 

290142 
179772 

i 



I j 
(Test p o r t  locations f o r  Pe l le t izer  Stacks 
not provided a t  time o f  report publication) 
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INTEHPOLL LABORATORIES EPA METHOD 2 FIELD DOTA SHEET 
Job CYpflUs #oPT& SHORE /H/ , 4 5 4  
Source u,&n t I t /  L P#.C  f? S r n C K C  

T e s t  __ Hun __ Date  

S t a c k  dlmen. 7/ IN. 

Dry b u l b  OF Wet b u l b - F  

Manometer: W e g .  0 Exp. 0 E l e c .  

Barometr ic pressure  i n  Hg 

S t a t i c  pressure i n  WC ~ 

Operators a. SMtTh .t s. LoAJJL s 
Schematic of 

P i t o t  No. Jl6c- Cp I Bva C r o s s  Sect i on 



I n t e r p o l l  Laboratories 

EPA k t h o d  7 Sample Col lect ion 
F i e l d  Data Sheet 

Jokp#ROS u-74  5MeS D'ate Y - Z G - ~ O  Bar. Pressure .?q.bT IN.HG. 

Test LocationouiT 12 f u e l  Type G4-3 Sample Tra in  No. I 

( 61 2) 786-6020 

dW*+ G 

.QcRlH ST,qcK Technician 9, s ef7H Pump No. (, 

Test 

Point  No. 
YO. Run Flask 

Flask 
Time Vacuum Tpp. leak Rate 
(HRS) ( IN. HG. ) ( F) <0.4 IN.HG./MIN. 

1 
2 
3 
4 
5 
6 
7 
0 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Yes 

&3 Yes 
Yes 

& Yes 

E Yes 

Yes 
@J Yes 

4 Yes 
& Yes 

I@ Yes 
&-Yes 

a Yes 

fl Yes 

D Yes 

L7 Yes 
D Yes 

ff Yes 

D Yes 

D Yes 

ff Yes 
a Yes 

D Yes 
E? Yes 

ff Yes 

ff Yes 

a Yes 

L7 Yes 

S-26dR 
c - 2  

I 
I 
I 
I 
e 
I 
I 
el 
I 
4 
ri 
3 
I 
I 
1 
I 
I 
I 
I 
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I n t  erpo 1 1 La bora t o r i  es 
(612)786-6020 

EPA Method 7 Sample Col lect ion 
F i e l d  Data Sheet 

7 - 3 ' / -  7 0  ,4J G 
Job CYPRkS A,"TMsdoL% ?* Date Bar. Dressure 29.c0 IN.HG. 
Test Location&LLi.T/zff Fuel Type 6'45 Sample Tra in  No. / 

UJfllc 1\, G. f. &UTI? 57je Technician b. %ire , ' m p  No. 4/ 

6 
7 

Flask --I- Point  

3 - /-P d-3- 

9 
10 
11 
12 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Leak Rate 
(0.4 IN.HG./MIN. 

& Yes 

Yes 
& Yes 

.@ Yes 

@ Yes 
Yes 

@ Yes 

a Yes 
@ Yes 

Yes 

Yes 

Yes 
ff Yes 
ff Yes 
ff Yes 

ff Yes 
D Yes 

ff Yes 

D Yes 

ff Yes 

Yes 

Yes 
ff Yes 
a Yes 

D Yes 

ff Yes 

Yes 

5-26, 
c- 3 

! 



INTERPOLL LABORATORIES EPA METHOD 2 F I E L D  DATA SHEET 

J o b  cy/.fks ~ o R W ~ # O Z L  -?I]&/ d d  
Source Q f LLI TI zf P (UNJT ) I  U . 6  t' +pi 
T e s t  Hun ,3 Date 7-29 -20 
Stack  dlmen. 7/ IN. 

Dry b u l b  /'vv OF Wet bulb/J7OF 

Manometer: & - R e g .  0 E x p .  0 E l e c .  

f iarometr ic  pressure g!?sO i n  Hg 

S t a t i c  pressure  - , 3 ?  i n  WC 

O p e r a t o r s  Y . $ , . t t r ~  r" , g,Le"Ngs - 
P i t o t  No. 2ld-y Cp I fyo 

c. 
Schematlc of 
Cross Sect ion  
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INTERF'OLL LABORATORIES EP4 METHOD 5/17  SAMPLE LOG SHEET 

Sample T r a i n  Leak Check: 

P re tes t :  < 0.02 cfm a t  15 in. Hg. (vac)  6 
F'ostest: - D , C c f m  a t  in. Hg. (vac)  

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

t4o.s of f i l t e r s  used: Recovery s o l v e n t  (5) 

-acetone 
0 o t h e r ( s )  

-+ 2Y 9 /  

I No. of probe wash b o t t l e s :  
Sample recovered by: 3. E r n / T l ,  

Condensate Data: 

Condenser 

Desiccant  r38< /359 26 I 
I n t e g r a t e d  Cas Sampling Data: 

Bag Mate r ia l :  5- layer  a l u m i n i z e d  Tedlar  Size: 4 3  

P r e t e s t  leak  check: d cc /min  at /< in. Hg. 

Time s t a r t :  @93< (HRS) Time end: /ZOO (HRS) 

Sampling r a t e :  980 cc /m in  Operator: 4- S .  
S/N of 0:. A n a l y ~ e r  used t o  mon i to r  t r a i n  o u t l e t :  - f 

CF-023  

c- 5 S-0046RR 
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F i n a l  T a r e  I 

- INTERFOLL L A H O R A T O ~ I E 5  EFFI METHOD 5 / 1 7  SPlMPLE LOG SHEET 

D i f f e r e n c e  

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

I m p i n g e r  NO. 2 

I m p i n g e r  No. 3 

C o n d e n s e r  

D e s i c c a n t  

P r e t e s t :  < 0 . 0 2  c fm a t  15 i n .  Hg. ( v a c )  
Fostest: - 0 2  cfm a t  /o i n .  Hg. (vat) 

' " 

/ V 8 5  ~ 5 6  29 

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

I 1  I I I 
.. .. ... .. . . . . . . . . . -. ._ .. . . . .. . . .... .. ........ . . . . . . ... ... -. _ _ _ _  -. . .. . . ___ .. . . . . .. . . ._ .. .- ... . _._.__ .̂-"I____....--- 

-...-I -...-- ----_ .̂*.-. T o t a l  

N0.s of f i l t e r s  u s e d :  R e c o v e r y  s o l v e n t  (5) 

a c e t o n e  
0 o t h e r c s )  

4 239 2- 

I 
No. of 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  b y :  -9 - S m . 7 H  

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

I 6 9 8  I s o x  I /st6 I m p i n g e r  No. 1 n 

1 n t e g r . a t e d  G a s  S a m p l i n g  Data: 

Bag Fump NO. Bz 80,: NO. Bag No. 

Bag Mater ia l :  5 - l a y e r  Q l u m i n i z e d  T e d l a r  S i z e :  4 3  

Fretest l e a k  c h e c k :  0 c c / m i n  a t  /F i n .  Hg. 

T i m e  s t a r t :  1330 (HRS) T i m e  e n d :  /333 ( H R S )  

S a m p l i r r g  r a t e :  YDO c c / m i n  O p e r a t o r :  > 9- 
S / t J  CT 0, 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 :  - Y 

cF-i:12Z 

S-0046RR c- 7 
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INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

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

P r e t e s t :  { 0.02 c f m  a t  15 i n .  Hg. ( v a c )  e 
F o s t e s t :  - 0.00 c f m  a t  /o i n .  Hg. (vat) 

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

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

e c e t o n e  
0 o t h e r ( = )  

* 2 V 9 3  

No. of p r o b e  w a s h  bot t les :  / 
S a m p l e  recovered by: a -  5 m I 7 N  

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

W e i g h t  ( g )  
I t e m  

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

d 9 s  Yo 3 1 9 7 .  I m p i n g e r  No. 1 

I m p i n g e r  No. 2 

I m p i n g e r  No. 3 

(1 C o n d e n s e r  I 1 II 
30 D e s i c c a n t  

I I I 
1 n t e g r . a t e d  G a s  S a m p l i n g  Data: 

B a g  Pump NO. g z  Box No. 5- Bag No. 3 
Rag Material: 5- layer  A l u m i n i z e d  T e d l a r  S i z e :  9 
Pretest  leal: check: o c c / m i n  a t  / < i n .  ~ g .  

T i m e  s t a r t :  /35b (HFiS)  T ime e n d :  /v<3 (HRS) 

S a m p l i n g  r a t e :  YOO c c / m i n  O p e r a t o r :  3 - 5 -  
s/rq of 0, A n a l y z e r  used  tca moni tc j r  t r a i n  o u t l e t :  2 

CF-025 

c-9 S-0046RR 
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INTERFOLL L6V3JRClTORIES EPA NETHOD 5/17  SAMPLE LOG SHEET 

. .  
Sample T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 cfm a t  1s i n .  Hg. (vac) B 
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  Catch  Data: fih 
N0.s of f i l t e r s  used: Recovery s o l v e n t  ( 5 )  

0 acetone 
0 o t h e r c s )  

No. of probe wash b o t t l e s :  
Sample recovered  by: 

4 . .Condenrate Data: 

Impinger No. 2 

I n t e g r a t e d  G a s  Sampling Data: 

Rag Pump No. 6 2  Box No. g nag No. 1 
nag R a t e r i a l :  5-layer Aluminized Ted la r  S i z e :  4% 

P r o t e s t  leal: check: 0 cc/min a t  /< in .  Hg. 

T i m e  s t a r t :  jS I0  (HFS) T i m e  end: / A i 0  (HE.) 

sampling r a t e :  $’/6d cc/min Operator :  _b ~ r. 
S/N of O2 Analyzer used t o  monitor  t r a i n  o u t l e t :  

CF-O2T 

S-0046RR c-11 - 



- .::-,-,,-.:,- , . ~. . .. L<~..L;,'~-,=:!~; 
E,?R Plethod 4 and b F i e l d  D a t a  Sheet 

3 ob CYt'RkS A I ~ O T H S  ~ 0 , ~ s  M/,+iJG O D e r a t o r  ( 5 )  b , S m r v ~  2 5. L,%465 

-".H@ /-8L  in.^^ 

Sample Train Leak Check: 
Pretest: :: 0.02 cfm at 15 in. Hg. &- 
Posttest: d . O C  cfm at a in. Hg. 

B a r .  p res5  = i n . ~ q  . 0 a 3 i  I S o u r c e  u M i r  I I  P, u . G . f .  .+o/oR'rH <?ihLK Pleter Bo:: No. k Gasmeter .coef. 
Date '7- 2 q- 9oTest 2 Run 

I 
I 
e 
I 
I 
1' I 

I 
4 
4 
I I 

I 
Condensate Data: 

c-12 .. . . .  . _ .  

Preliminary results 
of SOz concentration 
determination 

Moisture = 

SOt, d r y  = 

SOz, wet = 

LEl/Mt'lBtu = 
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I N T E R F O L L  LABORATORIES E P A  METHOD 5/17 S A t l P L E  LOG SHEET 

Sample T r a i n  Leak Check: /t ;a 
. .; ~. , .  . .. . .,.. 

. .. _. . .. 
_, . 
. .  

P r e t e s t :  ( 0.02 cfm a t  15 in. Hg. (vac) 0 
Postest :  cfm a t  - in. Hg. (vac) 0 - - 

Recovery s o l v e n t  ( 6 )  
4 P a r t i c u l a t e  Catch Data: 

No.s of f i l t e r s  used: 

0 acetone 
0 o t h e r t s )  

No. of probe uash b o t t l e s :  
Sample recovered by: 

4 ..Condenrate Data: 

. .  

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

2 Hag Pump No. 82 Box No. S nag NO. 

Bag Mate r ia l :  %lay Sise: 4 3  

P r e t e s t  lea): check: 0 c c / r i n  a t  /< in. Hg. 

T i m ~  s t a r t :  / b / c  (HRS) Time end: / 7 / c ( H R S )  

Sampling r a t e :  r/gO cc /mln  Operator: 3- s- 
S/N of O= Clnalyzer used t o  monltor t r a i n  o u t l e t :  2 

CF-023 

C- 13 S-0046RR 



S a m p l e  T r a i n  Leak C h e c k :  
P r e t e s t :  < 0.02 c f m  a t  15 in. Hg. &- 
Post tes t :  p . 0 Q c f m  a t  _Le in .  Hg. 

T r a v .  Samp. S a m p l e  O r i f .  VAC. T e m p e r a t u r e s  (OF) O x y g e n  
P o i n t  T i m e  V o l u m e  M e t e r  

No. ( m i n )  ( c f )  ( inWC) inHg Probe O v e n  I m p g .  G a s / I n  I G a s / O u t  (%v/v) 1 

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  

n 6 6 3  I W 6 /67 1 I m p i  ngers 

C o n d e n s e r  

I1 I 
II I I 

I 3  34 D e s i c c a n t  

C - 1 4  

P r e l i m i n a r y  r e s u l t s  
of SO, concentrat ion 
deter m i  na t ion  

SOzr d r y  = 

S O z ,  w e t  = 

L H / M M B t u  = 



I 
I 
I 
I 
I 
I 

1 
1 

r r 
I 
I 

I 
1 
1 
I 
I 
I 
I 
I 

I 

INTERFOLL LARORCITORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

4 Sample T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 cfm at 15 i n .  Hg. ( v a c )  0 
P o s t e s t  : - cfm a t  - i n .  Hg. ( v a c )  0 - 

.. - 

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

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

acetone 
0 o t h e r ( s )  

No. of p r o b e  uash 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 Sampl ing  D a t a :  

Bag Pump No. 8 2  Box No. E7 Hag No. 3 
Bag Material: 5 - l a y e r  6 l u m i n i s e d  T e d l a r  S i z e :  4% 

Pretest  leak check: 8 cc/min a t  1 6  i n .  Hg. 

Time start :  /720 (HFtS) T i m e  end: / g 2 0  (HRS) 

Sampl ing  ra te :  YQO cc /min  o p e r a t o r :  D S- 

S / N  0 4  O= Analyzer  used to monitor t r a i n  o u t l e t :  2 
CF-023 

c-  15 __ 
' S -0046RR 



.. . _.- ~ , . , ~ , ~ = .  
I v , .  .-; .,:  ~ -..:-,-iL 

E?& Pletnod 4 and b F i e l d  D a t a  S h e e t  

Job CYfkLl5 r/@K+/iCAkfL NtA’/”i O o e r a t o r  ( 5 )  5. 5rn/7bi c $ . i a w - G i  
Source  U / I T  / I  P. ~ J . L ; . . P -  d o e r n  s r d c X  t leter BO;: NO. 6 G a s m e t e r  coe f .  /- 3/ 
D a t e  7 - 2 v - ? O  T e s t  R u n  1 .-.H@ j .  4‘2 i n . F  Bar .  press a S c i n . H q  

Sample  T r a i n  Leak C h e c k :  
P r e t e s t :  5: 0.02 c f m  a t  15 i n .  Hg. 
P o s t t e s t :  O.@O c f m  a t  & i n .  ~ g .  e ~ f -  %- 

Trav.  Samp.  S a m p l e  O r i f .  VAC. T e m p e r a t u r e s  (‘F) O x y g e n  t 
Po in t  T i m e  V o l u m e  M e t e r  

No. ( m i n )  ( c f )  ( i n W C )  inHg \Probe 1 O v e n  I I m p g .  1 G a s / I n  I O a s / O u t  11-i 

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

of SOz concentrat ion 
d e t e r m i n a t i o n  

M o i s t u r e  = %v/v  

S O z ,  d r y  = 

SOt, w e t  = p p m  , 

1 LB /M l ‘ lB tu  = I 



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

V i s i b l e  Emissions Form 
OBSERVATION DATE START TIME STOP TIME 

Y nrhY L’opl-X L h c r /  f l t n ,  ti,? 7 - zy-40 OYY.5- - 
S RCENAME 

ADDkCSS 
0 15 30 45 0 15 30 45 

I I I I 1 1  I I I 

S-0079R C-17 



I 
I 
I 
1 
! 
I 
I 

I' 
11 
11 
l i  
m 
1 

I 
I 
I 
I 

i 

C-18 
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1 
I I 

I I 

r 
I I 

c I 

c 
c. 
1 
1 
1 
r 
I I 

I' I 

I I 

1 I 

I 
I 

I 

INTEHPOLL LABOHATOHIES EPA METHOD 2 F I E L D  D A T A  SHEET 

Job cyp/?U5 & A i d / / . I G  

S o u r c e  Q W ~ T  I /  P. u G P. A t m  n ~ l (  
T e s t  & Hun 1% D a t e  7-2C-90 
S t a c k  dimen. 7 /  IN. 

D r y  b u l b  'F W e t  bulb- OF 

Manometer :  W e g .  0 Exp.  0 Elec.  

B a r o m e t r i c  p r e s s u r e  3%60 i n  Hg 

Bo i n  WC S t a t i c  pressure 

operators ~ . s r n , r f i  + 9. Le.d.4JrS 

- 
- 

F ' l t o t  No. 21br-Y cp , 8 Y ' o  Cross S e c t i o n  

r< G: r.r;thincj= reg .  r r . a n G m e t e r :  S =  e::pznded: E = e l e c t r o n i c  6-392.1 
c-19 



- INTERPOLL LAPORRTORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

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 fm at 15 i n .  Hg. ( v a c )  & 
P o s t e s t  : - & c f m  a t  3 i n .  Hg. ( v a c )  &y 

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

r4o.s of  f i l t e r s  used:  R e c o v e r y  s o l v e n t  (5) 

+ L2Y a c e t o n e  9 5  
0 other(s)  

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: 9- SM , rw  

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

II h 6 0  I /3?d I av D e s i c c a n t  

. ..________...__I __ _1 .. .. . . . .. _ _  ._ .. . . . _ _  _ _  - ._ .. .. ._ 
_I-- - . . . . . . . . - . . -. .- .. . -. . .. . T o t a l  

-.I _.--. 

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

Hag p u m p  NO. 6 2  BG,: NO. S- Bag NO. / 
Bag Haterial: %laver  A l u m i n i z e d  T e d l a r  Size: 

Pretest lea): check:  Q cc /min  a t  /<in. Hg. 

Time s t a r t :  0750 (HRS) T i m E  end:  o dSx(HFis) 

Sampl ing  r a t e :  v@o c c / m i n  O p e r a t o r :  3.S- 

1 
I 

I S I N  o+ Or. 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 :  -f 
CF-iQ3 

c-20 S-0046RR I 





INTERPOLL LABORATORIES EPh METHOD 5/17 SAMPLE L O G  SHEET 

J o b  CyfRLts /uoRmS@Ls ff /dJ/r/G D-te 7- Js--?UTest c/ Run -L 
Source L I N j r  / I  f.i.J-6. P. < o , ~ H  *ACF NG. of t r a v e r s e  p o i n t s  2 7  
M e t h o d  5 F i l t e r  ho lde r :  6 L 4  ss F i l t e r  type:  t/ " L i d  5.5 

I 

Sample T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 cfm a t  15 in. Hg. (vac)  %- 
Fos tes t :  - U O c f m  a t  3 i n .  Hg. (vac) &- 

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

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

=acetone 
0 o t h e r c s )  

#aY96 

No. of probe wash bo t t les :  
Sample recovered by: - & I T #  

I 
- 

Condensate Data: 

n n 

I I Impinger NO. 3 11 
n n n 

Condenser 

.......................................... ....................... ................... ... 
........................... _ _  ..... ........ T o t a l  

i n t e g r a t e d  Gas Sampiing Data: 

Bag Pump NO. gZ- BO>: NO. 7 Bag NO. z 
Bag M a t e r i a l :  5 - layer  N u m i n i z e d  Tedlar  Size: 4 2  

P r e t e s t  leal: check: 0 cc /m in  a t  /s', in.  Hg. 

Time s t a r t :  0 9 2 c  (HRS) Time end: - (HHS) 

Sampling r a t e :  Y ~ O  cc /min  Operator:  3 - S .  
S I N  bf 0- Analyzer used t o  m o n i t o r  t r a i n  o u t l e t :  5 

CF-023 

c-22 S-0046RR 
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I 1 

C - 2 3  



1 
INTERPOLL LAFORPTORIES EPA METHOD 5/17 SPMPLE LOG SHEET 

J o b  f,’f Rucs A J c m *  .C+bkL MI r r d G  Date  ;),?J-?OTest 4/ R u n  - 3 
Source ~ / V I T  I I  p. b . 6 . R  S O ~ T H  n~ c x  No. of t r a v e r s e  p o i n t s  
Method C F l l t e r  ho lde r :  GtAS5 F i l t e r  type:  Y ” G . i & S S  2F%S/ 1 
Sample T r a i n  Leak Check: 

P r e t e s t :  < 0.02 cfm a t  15 in. Hg. (vac)  
Fas tes t :  - G c f m  a t  in. Hg. (vac) &- - *.  

, ,.. :> .:. 
, . , 

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

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

#- acetone 
0 o t h e r c o )  

& 3 Y 9 7  

No. of p robe w a s h  bott les: 
Sample recovered by: a. 9a9lTH 

I 

Condensate Data: 

s n 
~ 

/ 3  79 I / 358  21 Des iccant  

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

Bag Pump NO. BOX NO. _s’ Bag NO. 3 
Bag m a t e r i a l :  5-layer Pl luminized Tedlar  Size:  4 G  

F ‘ r r tes t  leal: check: D cc /min  a t  / !  in. Hg. 

Time s t a r t :  /b’c/o (HRS) Time end: //qz (HFS) 

Sampling rate :  YOU cc /m in  Operator:  PS- 
S/N of O~ Analyzer used t o  mon i to r  t r a i n  out le t :  2 

CF-CQS 

C-24 ’ S -0046RR 
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INTERFOLL LABORATORIES EF’A nETHOD 5/17 SAMPLE LOG SHEET 

I Job c)’/?’pb 4 Ab fffi /7///h’G Date ?-2-?UTest R u n  3 
Source , > ~ / r  // Eid,6:[ S o u r #  STeCK NG. of  t raverse  p o i n t s  
nethod 6 F i l t e r  holder: 6r-S F i l t e r  type: v “ L L A S S  f i&R I 

. -  

I 
I 

I 

sample T r a i n  Leak Check: /$ 

Pretest :  < 0.02 c f m  a t  IS in. Hg. (vac) 0 
cfm a t  - i n .  Hg. (vac) 0 Postest: - - - P a r t i c u l a t e  Catch Data: NB 

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

acetone 
0 o the r t s )  

No. of probe wash b o t t l e s :  
Sample recovered by: 

, 
..Condensate Data: 

b Y Weight ( Q )  

I n t e g r a t e d  Oac Sampiing Dstai  

Bag Pump No. 82 Box No. g nag NO. j 

I 
I 
I 

Bag Hater ia l :  J-layer eluminized Tedlar Size: 4 3  

Pre tes t  leal: check: 0 cc/n,in a t  /4 in .  ~ g .  . ’  

Time s t a r t :  f)xs- (HRS) Time end: J2cC (HRS) 

2.5  ampl ling rate:  i/8@ cc/min Operator: - L  

v S/N of 0:. analyzer used t o  monitor t r a i n  ou t le t :  - 
CF-023 

C-26 S-0046RR I 



I 
I 
I 
I 
1 
I I 

F 
! 
c 
I 
I I 

I' . I  

1 
I 
I 
I 
I 
I 
I 

S a m p l e  T r a i n  Leak Check: 
P r e t e s t :  e: 0.02 cfm a t  15 i n .  Hg. %- 
P o s t t e s t :  0 .oOcfm a t  IQ i n .  Hg. 

T r a v .  Samp. Sample  O r i f .  VAC. T e m p e r a t u r e s  (OF) 0::ygenl 
P o i n t  Time Volume Meter 

No. ( m i n )  ( c f )  (inWC) inHg { P r o b e  I Oven IImpg.  1 Gan/In . lGas /Out  1-1 

C 0 n d e n s e . e  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  

I1 65Y I 993- I/6r I I m p i n g e r s  1 
C o n d e n s e r  

I I I 

C-27 

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 



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

- 
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  

Impinge r  No. 1 

P r e t e s t :  < 0.02 cfm a t  15 i n .  Hg. ( v a c )  D 
P a s t e s t :  - c f m  a t  - i n .  Hg. ( v a c )  0 

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

N G . ~  of f i l t e r s  u sed :  R e c o v e r y  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  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  Data: 

I I H 
I I II 

Imp inge r  No. 2 

Condense r  I 
D e s i c c a n t  

................................................. ..................... ..... - ................... ............................. __ .................... Total  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ....._. ~----”.---”-.-~~ 

i n t e g r a t e d  G a s  Sampl ing  Data: 

sag Pump N o .  B z  Bo;: No. Hag N o .  2- 
Bag Material: 5 - l a y e r  A l u m i n i z e d  T e d l a r  Size:  4 3  

F r e t e s t  leal: check:  0 c c / m i n  a t  / < i n .  Hg. 

T i m e  s t a r t :  1320 ( H R S )  T i m e  end:  /92L (HFiS) 

Sampl ing  rate: YQCJ c c i m i n  O p e r a t o r :  _a 51 
Sit4 o+ 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 :  y 

CF-I:~~; 

C- 28 S-0046RR 
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I 
I 
1 
1 
r 
c 
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I 
1 
1 

T r a v .  Samp.  S a m p l e  O r i f .  VAC. T e m p e r a t u r e s  (OF) O x y g e n  t 
P o i n t  T i m e  V o l u m e  M e t e r  

No. ( m i n )  ( c f )  ( i n W C )  i n H g  Probe1 O v e n l I m p g .  1 G a s / I n  ( G a s / O u t  

Weight (g) 

Item F ina l  T a r e  D i  f f erenee. I 1 

il I I I I 

I ~ m p i n g e r s  

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

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  r esu l t s  
of SOz concentrat ion 
d e t e r m i n a t i o n  

M o i 5 t u r e  = %v/v I 

c >-"e7 -1 C-29 



.- 
I ? ? f E W G i L  i A 6 0 F i A T O H i t S  EPA METHOD 5/17 SAMPLE LQG SHEET 

I r I 
Date 7-3C-90Test 5 K u n  3 - Job CVPRkJ ~o.Q7-US/ubRf .A/// ,J6 

s o u r c e  U N ~ T  // / . ~ J . G . P .  S ~ M T U  s 7 e u  NO. of t r a v e r s e  p o i n t s  
Method F i l t e r  h o l d e r :  G L A S S  F i l t e r  t y p e :  <, 

i 

&j- Sample T r a i n  Leak Check: 

P r e t e s t :  1 0.02 c f m  a t  15 i n .  Hg. ( v a c )  0 
cfm a t  i n .  Hg .  ( v a c )  D P o s t e s t :  - - 

Recovery  5 o l v e n t  ( 5 )  

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 5  used:  

0 a c e t o n e  
0 o t h e r ( s )  

N o .  of 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: 

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

Hag Pump No. 82  B o x  No. . H a g  No. 3 
Hag Material: % l a y e r  C\ luminized T e d l a r  Size: 

pretest lea): check:  0 cc /min  a t  /s' i n .  H g .  

T i m e  s t a r t :  / f 3 <  (HFiS) T i m e  end:  /$3<(HFtS) 

Sampl ing  ra te :  c c i m i n  Opera t f i r :  2 Sa 
S/N Gf 0, A n a l y z e r  u s e d  t o  monitrjr  t r a i n  o u t l e t :  

I 
t 
I 
I 
I CF-027. 

I C-30 S-0046RR 
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1 

1 
I I 

c 
c 
c 
! 
P 
I 
I 
I I 

! 
I 1 

I 
I I 

I i 

1 
I 
I 

I t e m  

Impingers  

Condenser 

. - . .- - - . . . . -. . . ,. . . 
. . I  . .. -.. . , . , -,  .. GiL :-e-*:+. i L?: i 5s 

€ P A  Method 4 and  6 F i e l d  Data  Sheet  

Weight ( g )  

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

6 7L/ 5rLJ t' / 70 

Sample ' T r a i n  Leak Check: 
P r e t e s t :  c: 0 . W  cfm at & i n .  Hg. 
P o s t t e s t :  0 . 0 0  c f m  a t  i n .  Hg. e 

i 3 7 0  I 1 3 5 2  I Desiccant  

C-31 

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  

r M o i s t u r e  = %v/v I 

L F / M M B t u  = 

5-2e7 E 1  



INTERPOLL LA6ORATORIES EPPl METHOD 2 FIELD D A T A  SHEET 

J o b  cf’?/Lcs /c/r&flS/Z?Pr .?/&/A6 
Source  UY ,i- l 7  I‘. u.6*. f &o-n smrl 
T e s t  h Run i-3 Date  7- 26-70 
S t a c k  dimen. 7 /  IN. 

D r y  bulb OF Wet bulb- OF 

Manometer: Z’Reg. 0 Exp. 0 Elec. 
B a r o m e t r i c  p r e s s u r e  ~ y 6 5 -  i n  ~g 

S t a t i c  p r e s s u r e  - */< i n  WC 

nneratnrs y3. Sn,.rH $ 5 .  L I N ~ c S  
P i t o t  NO. 2llc-K cp 8 yo 

c 

Schematic of 
Cross Section 

r< G -  r.Gthlnrj= r e g .  tr.an~meter: S= f2::psndE.d: E = e l e c t r o n i c  S-392.1 
C - 3 2  

I 
I 
I 

c 
I 
I 
I I 

1 
4 
4 

i 

I 

I 
I 

I 
I 
I 
I 



INTERFOLL LABORATORIES EFA METHOD 5/17 SAHPLE LOG SHEET 

Job CYPRkS d o / T & S H O &  ,Y/,+/AG Date 7-26 -70 Test Fiun 
Source H,W,I /t P U.6 fJ. U U P 7 - H  s m c w  No. of t rave rse  p o i n t s  as/ 
flethod < F a l t e r  holder: G L A  5 S F i l t e r  type: Y ”  G o s 5  F,Bk 

Sample T r a i n  Leak Check;  

pre tes t :  ( 0.02 cfm a t  15 in .  Hg. (vac) 
Postest: - -3 cfm a t  in. tig. (vac) Q‘ 

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 lvent  ( 5 )  

acetone 
other ( 5 )  

1 

K * . a u g r  

No. of probe w a s h  bo t t l es :  
Sample recovered by: 3 .  S N , T H  

Condensate Data: 

Weight (g) 
I tem 

Final  Tare D i f fe rence 

Impinger No. 1 6 5 s  I Ysr I 
Impinger No. 2 

lmpinger No. 3 

Condenser I I I 

2f B . - - .- - - Total  I 

, -  

I n teg ra ted  Gas Sampling Data: 

1 Bag Pump NO. 1 7 2  BOX NO. 8 Bag NO. 

Bag mater ia l :  5-layer Aluminized Tedlar Size: 

P re tes t  leal: check: 8 cc/min at /< i n .  Hg. 

Time s t a r t :  O g 3 0  (HRS) Time end: /oO7 (HRS) 

~ a m p ~ i n g  ra te :  ,YdP cc/mln Operator: >S- 

S/N of O= Analyzer used t o  monitor t r a i n  ou t l e t :  3 
CF-02; 

S-0046RR c-33 
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INTERFOLL LRPORATORIES EFR METHOD 5/17 SAMPLE LOG SHEET 

Job  2vpp k 5  /r/o/?T~Hs/#QRc A,,d,,J G Date 7-2b-96 T e s t  & Run 5 
Source  K-.U j i -  I 2  P< u .G- P. #Jc,t'rn S7ACX No. of t r a v e r s e  p o i n t s  
Method 5- F i l t e r  ho lder :  & L A 5 _ S .  F i l t e r  type:  

. .  
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 )  e 
P o s t e s t :  - cfm a t  /o i n .  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 s o l v e n t  (5)  

# 2vs3 w c e t o n e  
0 o t h e r ( s )  

No. of probe  wash b o t t l e s :  
Sample r ecove red  by: Z x S M I T t 9  

/ 

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

Weight (9)  
I t e m  

F i n a l  T a r e  Di f fe rence  

689 Y W  l Y S  Impinger No. 1 

Impinger No. 2 

lmpinger No. 3 

Condenser 
I 

1 '  /365 I I3Vd I / P  D e c i  c c a n t  

I 

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

Bag Pump NO. & Z ~ o x  NO. g Bag No. z 
Bag Material: %laye r  Clluminized Tedlar  Size: 4 s  

P r ~ t e s t  leak check: @ cc/min a t  /< in .  Hg. 

T i m e  s tart :  /035 (HRS) T i m e  end: / / 3 7 ( H R S )  

Sampling r a t e :  f ~ o  cc /min  Operator:  P _  9- 
S/N 04 0, Analyzer used t o  monitor t r a i n  o u t l e t :  - Y 

CF-013 
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INTERPOLL LABORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET 

Job C V f ' t U S  r'olrHsdoRt ,v, d ) , J G  Date 7-2b-f'UTeEt R u n  3 
Source uo ir IL p. d. 6. P. 4 - 2 r H  STACK No. 
Method $7 F i l t e r  holder: G L A S X  F i l t e r  t 

. .  
Sample T r a i n  Leak Check: 

Pretest :  ( 0.02 cfm a t  15 in. Hg. (vac) &- 
Postest: m o c f m  a t  /o in. Hg. (vac) - 

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

No.s of f i l t e r s  used: Recovery so lvent  (5) 

acetone 
o ther  ( 5 )  

1 

F- & av8 V 

No. of probe Wash b o t t l e s :  
Sample recovered by: D -  5 n d 7 - H  

..Condenrate Data: 

Impinger No. 2 

Condenser 

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

Bag No. 3 ~cag Pump NO. &?Z  ox NO. 

Bag Mater ia l :  5-layer Clluminized Tedlar Size: 4 3  

Pre tes t  leal: check: 0 cc /a in  a t  / G n .  ~ g .  

Time 5 ta r t :  1266 (HHS) Time end: /3/2 (HRS) 
Sampling rate:  L / O O  cc/min operator: P, -T- 
S/N of O, Analyzer used t o  monitor t r a i n  ou t le t :  -v 

CF-02'; 

c-37 
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, .  
Sample Tra in  Leak Check: 
Pre tes t :  :: 0.02 c.fm a t  & i n .  Hg. 
post test :  d . 0 0  cfm a t  & i n .  ng. 

Condensate Data: 

P r e l i m i n a r y  r e s u l t s  
of SO= concentrat ion 
determi na t ion  

DSCF V,td - 

tloisture = % v / v  

SO=,  d r y  = P P m  

SO-,  w e t  = w m  

LH/MMBtU = I 

Di f f erenc 

- 
- 
- 
- 

L I 



Condensate Data: 

n Weight (g) I 
Item F i n a l  Tare D i  f f erence U 

6SZ- I 444 I / 9 3  I mpi ngers 

Condenser 

C-40 

3 

Pre l im ina ry  r e s u l t s  
of SOz concentrat ion 
determinat ion 

Mois ture = % v / v  

SO,, d ry  = 



I 
I 
I 
I 
I 
I 
r 
r 

I t e m  

Impingers 

Condenser 

. . . . . .  .... -. ...... - .. , . . ~  .-.. , . , :. . _ ,  . .  _-- -,<Z.'Lr,- : u.-. . ;> 
E F A  Method  4 and 6 F i e l d  Data S h e e t  

Weight ( g )  

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

46 3 lY8 

I 

.. Sample T r a i n  Leak Check: 
P r e t e s t :  c: 0.02 cfm a t  15 i n .  Hg. 
P o s t t e s t :  LO.C' I '  cfm at  i n .  Hg. F& 

r 
r 
I I 

r 
? 
r 
I 
I 1 

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 Mois ture  = % v / v  I 

- .  
... : .. .. i. .. . .  . . .  

..: c-41 



Condensate Data: 

... 

of SO:. concentration 
determinat ion 

I 
I 
I 
I 
! 
I 
I 1 

I 

11 
I, 
I 
I 
I 

Moisture = 

SOzr d r y  = 

S O z ,  wet = 

L B / M M B ~ U  = 

C-42 
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Sample Train Leak Check: 
Pretest: < 0.BZ cfm at 15 in. Hg. 
Posttest: 0.00 cfm at a in. 

IT~w. I Samp. 1 Sample I orif. IVAC.' Temper at ur es (OF ) Oxygen 
Point Time Volume Meter 

Condensate Data: 

Weight (g) 

Final I Tare Difference 
I Item 

Condenser 

I 

Preliminary results 
of SOz concentration 
determination 

Moisture = %v/v  

S O z ,  dry = p p m  

I I LEI/MPlbtu = 
I 

5-297 6 1  c-43 
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EPF, Method 4 and 6 F i e l d  Data S h e e t  

Job &j?pUL. ku r+h ,Chi .'L Iv 1 .,,; . 7 ' i  O p e r a t o r  ( 5) a.%N)ITe& 5, L>dJ./g5 
SourcrJ I- A f'L POL? <c ' L h i  LfQ(.Ld Pleter. HO:.: No. Gasmeker coef. / &I&. 
Date 7.-\-cI-4'~ Test /'" Run 3 .'..He / , rk  i n. WC B a r .  press z w  in. Hg 

Sample Train Leak Check: 
Fretest: i 0.02 cfm at 15 in. Hg. a 
Posttest: n.-O& cfm at in. Hg. F 

Item 

Impi nger s 

Condenser 

Trav. Samp. Sample Orif. VAC. Temperatures (OF) 0::ygen 
Point Time Volume Meter ' 

No. (min) (cf) (inWC) inHg Probe Oven Impg. Gas/In Gas/Out 

1 Weight (g) 

Final Tare Difference 

67  5 42 3 / ?  2 

Condensate Data: 

I ! I 

c-44 

Preliminary results 
of SO= concentration 
determination 

1 Moisture = %v/v I 

I SO,, dry = PPm I 
I SO,, wet = PPm I , 
1 LEI/MMBtu = I 
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INTERPOLL LABORATORIES €PA HETHOD 2 FIELD DhTA SHEET 
J o b  cs/f/?c!45 doRTr/S/fd & .e/ M/dL 

Source ~ J I T  II P d . 6  f SC**THSZZ 

Test 2 Hun /-3 Date 7-26-?@ 
Stack d i m e n .  7/ IN. 

Dry bulb "F Wet bulb- 'F 
Hanometer: e e g .  0 Exp. 0 Elec. 
Barometric pressure 27.65- in Hg 

Static pressure -. 10  in WC 

L 0 4 d S S  Operators 3 - S H I F H  z s. Schematic of 
I 

PltOt No. 11e-9 cp . *Yo Cross Section 

F! G.- r .&th lnc j=  reg. r .anr;rn~ter:  S =  e::pznded: E = electrcjnic S-392.1 
c-45 
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INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

J o b  cf / /Us /cr&PT#SHdf N / / J /  ~6 Date 7-.76-%’~e=t 9 Run - / 
Source q w / ~  / z  P.U.6.?? ScvrkST4CK No. of t r a v e r s e  p o i n t s  %V 
M e t h o d  r F i l t e r  h o l d e r :  G L A S S  F i l t e r  type :  Y *‘ GLn5-5 F/&Lk’ I 

. .  
Sample T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 c f m  at 15 in. Hg. (vac)  
Pos tes t :  - w c f m  a t  /o in. Hg. (vac)  e 

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

N o . s  of f i l t e r s  used: Recovery solvent ( 5 )  

0 o t h e r t s )  

i No. of probe wash bo t t les :  
Sample recovered by: SM I rH 

Condensate Data: 

I mpi nger No. 

Impinger  No. 3 I 
Condenser 

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

Bag Pump NO. E 2  BOX NO. 16 nag No. / 

Bag t l a t e r i a l :  5- layer  A lumin ized Ted lar  Size: 4 3  

P r e t e s t  l e a k  check: 0 cc /min  a t  /3-in. Hg. 

Time s t a r t :  //a S (HRS) Time end: /5/0 (HRS) 

Sampling r a t e :  ~ O O  cc /m in  Operator:  3- 5’- 
S/N o i  0, Analyzer used t o  mon i to r  t r a i n  out le t :  J 

CF-023 

C-46 S-0046RR 
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I 
INTERF'OLL LAHOHATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

F i n a l  

Sample T r a i n  Leak Check: 

Tare Di f ference 

Pretest :  < 0.02 cfm a t  15 in. Hg. (vac) 
Fastest: - b s c f m  a t  i n .  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 solvent ( 5 )  

No. of probe wash b o t t l e s -  1 
Sample recovered by: -%- 

Condensate Data: 

6YZ I Ydo Impinger No. 1 

Impinger NO. 2 1 I I U 

. .. ... .. . - ._ .. .. . . . - . . .. .. . .- 
~ _ _ _  - _.. .. . - ... . ._. . - . . __ .. .. . Total 

-I --.-- 1 
I n t e g r a t e d  G a s  Sampling Data: 

Hag Fump No. BZ  ox NO. /6 Hag NO. 2 L  

Bag Mater ia l :  5-layer Aluminized Tedlar Size: 4 5  

Pretest  leal: check: 0 cc/min a t  /< in. Hg. 

T i  me s t a r t :  / ~ ~ ( H R S )  Time end: /675- ( w s )  

Sampling ra te :  fdo cc/min Operator: 2 s- 
S/N of 0, Analyzer used t o  monitor t r a i n  ou t l e t :  4/ 

I 
c! 
I 
I I 

CII I 
I1 
9 
4 
l i  i 

I 
I 
I 
I 
I 
I 
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I !NTEE:F'ELL LABORATORIES EPA METKOE 5/17 SAMPLE LOC SHEET 

6 Yh Impinge r  No. 1 

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

%!& 

P r e t e s t :  ( 0.1:12 cfm a t  15 i n .  Hg. (vat) 

Fastest : - e cfm a t  /u i n .  H g .  (vac) # 

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

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

zd 2 3 / 7  v c e t o n e  
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: a- s- (7-u 

/ 

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

W e i g h t ( g )  
I t e m  

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

11 Impinge r  NO. 2 I I H 

11 Condenser  

ly79 1% 3 I 16 
I D e s i c c a n t  

................... ........ .__ ..... ....... Tota l  

1 n t e g r . a t e d  Gas Sampl ing  D a t a :  

Hag Pump No. 8 2  Box No. /k Hag No. 3 
Bag Material:  % l a y e r  FIluminized Te- S i z e :  5 
P r e t e s t  leab check:  & cc/min a t  1 . 5 ~  i n .  HQ- 

T i m E  s t a r t :  /705 (HRS) T i m e  end: / g o 8  ( H F S )  

Sampl ing  ra te :  Y@'' c c i m i n  O p e r a t o r :  _a, - s. 
S / N  or O2 Analyze r  u s e d  t o  mon i to r  t r a i n  o u t l e t :  - Y 

C F - C : ) ~ ~  

I 
I 
I 
I 
I 
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INTERPOLL L A B O R A T O R I E S  €PA WETHOD 2 FIELD DATA SHEET 

Job Cud-65. ,5 ,/u*- /3-L, 
Source dh. 2 130 */- JhU-4 

T e s t  Run /e D a t e  7-J?-$Q 
S t a c k  d i m e n .  / /C I N .  

Dry  bulb OF W e t  bulb- OF 

Nanomete r :  @eg. 0 Exp. 0 Elec.  

B a r o m e t r i c  p r e s s u r e  25357 i n  Hg 

St a t  i c p r e s s u r e  - 1. LW i n  WC 
.-I--- -c --- "9 //. . [,& ,<. ,&,,&' 'Y .C .  CILYl = ,"',,L" 

Fitot No. Cp 0. BV 
S c h e m Z t i c  of 
C r o s s  S e c t i o n  

jb1 \ q-t:\ 1: :( 0 1: L-1 
F r a c t i o n  D i s t a n c e  D i s t a n c e  V e l o c i t y  

of f r o m  S t a c k  f r o m  End o f  P r e s s u r e  
D i a m e t e r  Wall ( i n )  Por t  ( i n )  ( i n  WC) 

Di- t : 3 v A ~ ~ g ~ ~ ~ ~ ~ ~ g :  P o r t  1 e n g t h :  JC i n .  Time start :  h r s  

I I 

I n I I 9 
T e m p .  m e a s .  tool .1. S/N: T i m e  e n d :  hrs!  

F< G.- r.cthini;= r e g .  t r .~nomEter:  s= e::panded: E = electronic 5-392.1 
C-52 
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INTERFOLL LABORATORIES EPA NETHOD 5/17 SAMPLE LOG S H E E T  

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

P r e t e s t :  0.02 cfm a t  15 i n .  Hg. ( v a c )  e' 
F ' o s t e s t :  - 11 cfm a t  - i n .  Hg. ( v a c )  &- 

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

N 0 . s  of f i l t e r s  u s e d :  R e c o v e r y  s o l v e n t  ( 5 )  

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:. 

C o n d e n s a t e  D a t ' a :  

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  

Impinge r  No. 1 

Impinge r  No. 2 

Impinge r  No. 3 

D e s i c c a n t  / 350 /33 '1 /6 

1 
............. _lL_.._ ........... . -... I  ̂--....--.- 

_"^_I LI1-.......̂ .-..- 
..... .............. ....... . ..................................................... ............... ................................ 

.____. T o t a l  

1 n t e g r . a t e d  Gas Sampl ing  D a t a :  / A  
Eag Pump No. Box No. gag No. 

Bag Platerial: !?-layer A l u m i n i z e d  T e d l a r  S i z e :  4 s  

P r e t e s t  l e a k  c h e c k :  c c / m i n  a t  i n .  Hg. 

T i m e  s t a r t :  (HRS) Time end:  (HRS) 

Sampl ing  ra te :  c c i m i n  O p e r a t o r :  

S/N G< 0; A n a l y z e r  u s e d  t o  m o n i t o r  t r a i n  o u t l e t :  - 
CF-,:l23 
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INTERPOLL LAhORATOKIES EPA METHOD 2 FIELD DATA ShEE? 

/ I  
Job Cb,aa55 . <,& Z r  5- 
S O L I r C e  d o .  2 /J a,/# S&Jr 

T e s t  Run 2 D a t e  7 - 2 7 - ? f l  

S t a c k  d i m e n .  0 I N .  

Dry bulb "F iLt bulb  "F 
4 

N a n o m e t e r :  d e g .  0 ~ : . : p .  0 E l e c .  

B a r o m e t r i c  pressure  7-5,3-Z i n  Hg 

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

O p e r a t o r s  

P i t o t  No. CP 
S c h e m a t i c  of 
C r o s s  S e c t i o n  

/r* I /Le.4./-, x. / C o r 4  
_" 

0 . 6 V  

5' or  n u t h i n c j =  r e g .  manumeter: S= e : . : p a n d e d :  E = e l e c t r o n i c  S-392.1 

c-55 



1 
Job d,,,ore5J 5 , / v e c  I k ,  .. Pate 7-27-40 Test y Finn - 2 I 

I 

iNTERF'OLL LASOHATDRIES EPA METHOD 5/17 SAMPLE LOG SHEET 

SGLlrCE '%'. 2 /5,/..?7 5 , G k  No. of traver6e points 
Method Fi 1 ter hul der:  /t/R Filter type: /t/A 

Final 

Impinger No. 1 

Sample Train Leak Check: 

Tare Difference 

Pretest: ( 0.02 cfm at 15 in. Hg. (vac) 
Fostest: - 0 cfm at 5- in. Hg. (vac) 

Particulate Catch Data:/%4 

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

No. of probe wash battles: 
Sample recovered by: 

Condensate Data: 

I( Impinger NO. 2 1 
I I II 

Condenser 

Desiccant 

Integrated Gas Sampling Data: /t/A- 
Bag F u m p  No. BG,: No. Hag No. 

Bag Haterial: 5-layer Aluminized Tedlar Size: 4% 

FretFSt 1 pal- Check:  cc/min at in. Ha. 

Time start: ( HKS ) Time End: ( HFiS ) 

Sampling rate: ccimin Operator: 

S / N  of 0, Analyzer u s e d  to monitor train outlet: .- 

CF-025 

C-56 S-0046RR 
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INTEEFGLL LABGRATOKIES EVA METHOD 2 FiELD DfiTfi SHEET 

I Y 

I 6 

5 

J c ~ h  [+n/es< <,I YCC Llc- 
Y 

Source No. Z &/v S i % , . X  

Test Run Date 7-27,-70 

Stack dimen. // 0 I N .  

Dry bu lb  "F Wet b u l b  "F 

Manometer: d e g .  0  EX^. 0 ~ l e c .  

Barometr ic pressure Y P J - ~  i n  Hg 

S t a t i c  pressure -1, DO i n  WC 

Operators A,/( a&/, / #. /&J5&?&/ , 
PI  u". e y  c.: L - A  *I_ 

I A L Y L  I"-. L P  

/ .n c 
/. /J' 

/. 2 0  

r, 

B ,. /I 

I 

i i  I I i 
I I I I1 I 

Tem~p. meas. t o o l  .?< S/N: Time end: h r s  

I 
I 
I 
I 

I 

I 
I 

I 
I 
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I N T E R F O L L  LABORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET 

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 )  
Pos tes t :  - 0 cfm a t  in .  Hg. ( vac )  n, 

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  (e) 

acetone 
0 o t h e r ( s )  

No. of p robe  w a s h  b o t t l e s :  
Sample recove red  by:. 

Condensate Data: ,.., 

D i f f e r e n c e  

Des iccan t  

I I 

I /33 
.. . . .- . .. . .. .. . . . . . . . . . . ... .. .. .... .. . .. ...... . . . . . . _ _  .. _ _  . .. . .. . .... .. . . -X--~.~-.".~-".-..?-~~~-~-~~ -X.".lll.. -.*.... T o t a l  

I n t e g r a t e d  ~ a s  Sampl ing Data: / t /A- 

Bag Fump No. Bo;: No. Bag No. 

Hag m a t e r i a l :  5 - l aye r  A lumin ized Ted la r  S ize:  4 3  

F r e t e s t  leal: check: cc /min  a t  i n .  Hg. 

T i m e  s t a r t :  (HRC) T i m e  end: (HRS) 

Sampl ing r .a te:  c c i m i n  Operator :  

S/N of  0- Analyzer  used t o  mon i to r  t r a i n  ou t l e t :  - 

.~ 

. .. 

CF-02Z 
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I n t e r p o l  L ~ a b o r a t o r l e s  
(612)  786-6020 

EPA Mothod J Data Reporting Sheet 
O r e a t  Analysis 

Fuel Type F0 Range 
C o a l  : 

Anthraci te/Ligni te 1. 016-1..130 
1.083-1.250 Bi tuminous 

Where Fs= 20.9-0, 
C Q z  

I 
FzF1as.k (250 cc all gla5s) 
B=Tedl ar .Bag (5-1 dyer) I . 

O i l :  
Di sti 1 1  ate 
Residual 

Gas: 
Natural 
Propane 
Butane 

Wood/Wood Bark 

D- 1 

1 - 260-1 - 4 1z 
1.210-1.370 

LSC-04-BR 



I n t e r p o l  1 L a b o r a t o r i e s  
( b 12)  706-6033 

E?& t k t h c d  5 @Ita Repnrtinq Sheet 
Orsat Analysis 

E I-- 

I I I I I I I i I I I 

I I 
I i *  i I i i l 

I I I I I I 3 i I I 

~ ~ 

U A m b i e n t  Air GG tneck 
&Orsat Analyzer System Leak Check 
jp -F~ W i t h i n  EPA M-3 Guidelines 

for  f u e l  type. 

Where Fa= 20.9-OZ 
CO, 

F=Flask (250 cc all glass) 
B=Tedlar Bag  ( 5 - l a y e r )  

Coal : 
. Anthracite/Lignite 1.016-1.130 

1. Q 8 3 -  1. 250 h i  tumi nous 
O i l :  

Disti 1 1  ate 1.260-1.4 1 Z 
Residual 1.210-1 -370 

Gas: 
Natura 1 1.600-1.975 
Propane 1.434-1.596 
Butane 1.405-1-553 

Wood/Wood B a r k  1.. DQO- 1 - 130 
D- 2 LSC-04-BR 

I 
I 
I 
I 
3 
I 
I 
I 
I 
li 
11 
11 
I 
I 
I 
I 
I 
I 
I 



I n t s rpo ! !  Laboratories 
( A I ? )  786-60ZL3 

EPA Mothod 3 D a t a  Reporting Sheet 
I 

Where Fa= 20.9-0, Oil: 

Gas: 

Distillate 1 - 2613-1 - 4 1; 
1.21Q-1.37Q Hesi dual  

Natural 1. bDQ-1.536 
Prop an e 1.434-! 596 
Butane 1.405-1.553 F = F l a s k  (250 cc a l l  g l a s z )  H=Tedl ar Hag (5-1 ayer ) Wood/Wood Bark 1-30Q-l-lZQ 

0- 3 LSC-04-BR 

co2 I 
I 

~~ ~ 



- -  

I n t e r p o l  I Laboratories 
( 6  17) 786-6020 

2 I I I 
0 B 0 F CIvg! IN 

r I I I 

I I  
I I I I I I I I I 

w ' C \ m b i e n t  C\ir I% Cneck  Ei=A nethod 3 Guideiines 
W O r s a t  ISnalyzer System Leak Check Fuel Type F0 Range 
m e  With in  EPCI H-3 Guidelines Coal : 

f o r  fue l  .type. Anthrac i te/Li gni te 1 - 0 16-1 - 130 
co, Distillate 1.260-1.415 

Hesi dual 1 - 210-1.370 
Bituminous 1.0a3-1.2;0 

Where F-= 20.9-0, O i l :  

Gas: 

F = F l a s k  (250 cc all glass) 
H=Tedl ar Bag (5-1 d y e r )  

_ _ _ _  
Nat ur a1 1.600-1.536 
Propane 1.435-1 - 596 
Butane 1.4c)5-1.553 

Wood/Wood Bark 1.300-1.130 
0-4 LSC-04-BR 

I 
I 
I 
I 
I 
I 
I 
I I 

I! 
11 
11 '! 
I' 
I 
I 
I 
I 
I 
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L:,;erpo, i L a o o r - a ' u r  1 - 3  

(617)  766-60213 

EPA Mothod 3 Data Reporting Sheet 
Oreat Rnalysis 

1 I-- 2 

I I 
2 

I t 
0 B 0 F Avgl , rn! 

EPA Method 3 Guidelines 
FO Range Ambient Air QR Check 

Orsat Analyzer System Leak Check Fuel Type 

f o r  fuel  type. nnthraci te/Ligni te 1.016-1- 1x0 
F ,  Within €PA M-3 Guidelines Coal : 

Bi tumi nous 1.093-1.~;0 
Where Fg= 20.9-0:, 

CQ, 

F=Flask (250 cc all glass) 
H=Tedl ar  Hag (5-1 dyer ) 

Oil: 

Gas: 

Distillate 
Residual 
NAt lira 1 

1 260-1.4 15 
1.210-1.370 

. _ _  - -. - - 
Propane 1.434-1.596 
Butane 1 405-1 - 553 

Wood/Wood B a r k  l.OCl0-1.130 

D- 5 
LSC-04-BR 



_ - .  r l _ _  _..I-.  - -  
( $ 1 2 )  786-bD2L3 

EPA Mothod 3 Data R e p o r t i n g  S h e e t  
O r s a t  Analyc ls  

I I I I I l a 
2 I I I I I 

0 B Q F Avg,  1 I I I =  I I 

I I l l  1 I I 

I I I I I I I I ii 

1 I I-- 2 

!! 1 o B o F IAvgl I I I- I I 

I I l l  I I I I I 

n, Lea4 Check 
u i d e l  i n e s  

for fuel type. Anthraci  t e / L i g n i  te 1 - 016-1 - 130 
1.083- I .  230 

C O 2  D i s t i  1 1  a t e  1.260-1.415 
Hesi d u a l  1.210-1.370 

Natural 1.600-1.836 
Propane 1.434-1.5.96 

F = F l a s k  (250 cc all g l a s - , )  Butane 1.405-1.553 
H=Tedl ar Hag (5-1 dyer ) Wood/Wood Bark 1 - a00- 1.120 

Eli t u m i  nou5 
WhRre Fg= 20.9-0, O i l :  

Gas: 

D- 6 
LSC-04-BR 

I 
I 
I 
I 
I 
I 
I I 

er 

3 
I I 

1 I 

I 

I 
I 
I 
I 
I 
I 
I 
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I n t e r p o l l  L a b o r a t o r l e s  
( A  1 1 )  786-5XQ 

EPA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
Impinqer C p t c h / M i n n e r o t a  Pro toco l  

Job CrrOrud k. SttnrG m,,-,(,, o S o u r c e  & I I , + ~ L M L  
Team Lbkder CIS T e s t  S l t e  f t e c / c  
D a t e  S u b m i t t e d  7-27-90 C a t e  o f  T e s t  7-1-I/-qC 
T e s t  No. I No. of H u n s  C o m p l e t e d  1’ 
D a t e  of A n a l y s i s  6-1-90 T e c h n l c l a n  /I a. 

~~~ ~~ ~ ~ ~ ~~~~ ~ 

D i s h  NO. Tes t  - Run 
F i e l d  B l a n k  D i s h  T a r e  Ut .  9 
Log N u m b e r  D i s h + S a m p l e  W t .  9 
Comments S a m p l e  W t .  9 

T e s t  l R u n /  D i s h  No. If/ 
lO-f.3 9 Log N u m b e r  -03 D i s h  T a r e  W t .  49. 7?558 

Comments D i s h + S a m p l e  W t .  W I Y Y ’ L  9 
S a m p l e  W t .  0 . 0 0 5 ~  g 

Log Number - 0 3  D i s h  T a r e  W t .  -50 . /5k7 9 
Tos t R u n  7/ D i s h  No. 5? 

Comments D i s h + S a m p l e  W t .  TO./b%3 9 
Sample U t .  0.0061 9 

T e s t l R u n  .I D i s h  No. 2-00 
Log N u m b e r  - / I  D i s h  T a r e  W t .  
Comments D i s h + S a m p l e  W t .  ?Yi?ZI$ 3%. ’% 

D i s h  No. 

S a m p l e  W t .  0.00 9 

Log N u m b e r  D i , s h  T a r e  W t .  9 
Commen t 5 D i s h + S a m p l e  W t .  9 

S a m p l e  W t .  9 

Log rdumber D i s h  T a r e  W t .  9 
Comments D i  sh+Sampl  e Ut .  9 

S a m p l e  W t .  4 

T e s t  __ Run - 

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

B l a n k  S o l v e n t  W t - q  



I n t e r p o l l  L a b o r a t o r i e s  
(612) 786-ta2O _. 

EPCI Method 5 D a t a  R e p o r t i n g  S h e e t  
P r o b o / C y c l o n e  Wash 

1 

T e a t  __ R u n L  D i s h  No. 
F i e l d  61anl: D i s h  T a r e  W t .  9 
Log N u m b e r  * D1 sh+Sampl e W t  . 9 
V o l .  of S o l v e n t -  m l  S a m p l e  Ut.  9 
* S o l v e n t  Res idue-  u g / m l  

S o u r c e  W ( t  ' / I  P W ~ P  
T e s t  S i t e  @o.+?h f l d i A  
D a t e  of T e s t  7-ZY-GO 
No. of R u n s  C 
T e c h n i c i a n  fr'. 
S o l v e n t  01 c L r  

T e s t  f R u n L  D i s h  I l o .  
vol .  of S o l v e n t I Y O m l  D l s h  T a r e  W t .  47/7.765& 9 
Log t J u m b e r  - 0 9  D l s h + S a m p l e  W t .  'f7, >767 FJ 
Comments S a m p l e  W t .  0 ~ 0/15 9 

vo l .  o f  S o l v e n t -  m l  D l s h  T a r e  W t .  9 
Log N u m b e r  Dl=h+Sarnple W t .  9 
Comment 5 S a m p l e  W t .  Y 

L ' G ~ .  of  S o l v e n t -  m l  D i s h  T a r e  W t .  Y 
Log Number D i s h + S a m p l e  W t .  FJ 
C a n m e n t s  S a m p l e  U t .  9 

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

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

D- 8 

D i s h  No. 20 
VOI. of S o l v e n t a m 1  D i s h  T a r e  W t .  Yp, Y / 60 9 
Log N u m b e r  l 6 q 3 -  01 D i s h + S a m p l e  Ut. 49. 7.7 26 4 

Test ! Run- 

Comment s S a m p l e  W t .  6. 0/&6 9 

Tes t  -Run D i s h  No. / I  B 
D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  

V O ~ .  of S o l v e n t x m l  
Log N u m b e r  -0 5 
Comments Sample Ut.  6.0// 0 9 

- 



Interpoll Laboratories 
(612) 786-b02C) 

€PA Method 5 Data Repor t ing Sheet 
F i  1 t e r  Gr a v i  metr i cs 

0. O O Z I  0.0005 

I 
il 
i l  r 
r 
1 
r r r 
c 
r 
r 
I I 

I 
I I 

1 I 

I 
0.C3024 

0 

1 

2 

3 

4 

c J 

O . G d b 3  0 . C J b q  0.0 20s- 

Job L v p r v s  . S h e  M o n . n a  . .  Source V n , r  // ? d. A, p, 
Team l%ader -E74 Test S i t e  A/or,L 4ra-k 
Date Submitted , - 2 * -90  Date of Test 7-24 -FD 
Test No. / No. of Runs Completed 3 
Date of  Analys is  7 - 7 7 -  PO Technician- 

Test- R u n L  
F i e l d  Blank F i  1 t e r  Type 

F i  1 t e r  No. 

Log Number F i l t e r  Tare W t .  9 
Comments F i l ter+Sample W t .  9 

Sample W t .  9 

Test l R u n /  F i  1 t e r  No. 244/ 
Log Number /0+3 -a? F i l t e r  Type 4“ / ,F 
Comments F i l t e r  Tare W t .  0.9084 9 

Fi l ter+Sample W t .  o,y/o’s 9 
Sample Ut.  n .  a&.? / 9 

T e s t R u n t  F i  1 t e r  No. 2442 
Log Number - o c  F i l t e r  Type 4” LF 
Comments F i l t e r  Tare W t .  0-9047 9 

Fi l ter+Sample W t .  o-?osA’ 9 
Sample W t .  0.000.5 9 

Test I R u n 3  F i  1 t e r  No. 2493 
Log Number --/D F i  1 t e r  Type 4” LF 
Comments F i l t e r  Tare W t .  O . q / 4 7  9 

Fi l ter+Sample W t .  0.4/2/ 9 
Sample W t .  A -  0024 9 

Test- Run - 
Log Number 

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

Comments F i l t e r  Tare W t .  9 
F i l ter+Sample U t .  9 
Sample W t .  9 

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

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



b 

~ ~~ 

T e s t L R u n -  D i s h  No. // 0 
Log N u m b e r  /09.3 -33 D i s h  T a r e  W t .  7 4  1 7 3 7 6  9 
C o m m e n t s  D i  s h + S a m p l  e W t .  Yq..7Y/'? 9 

Sample W t .  0.004,  9 

T e s t R u n x  D i s h  No. /// 
Log N u m b e r  - D i s h  T a r e  W t .  42-7ti 0 4  9 
C o m m e n t s  D i s h + S a m p l e  Ut. Y I - . l % b 6  9 

S a m p l e  U t .  6 a b G 5 7 -  9 

T e s t L R u n  3 D i s h  No. ,f 7 
Log N u m b e r  - v /  D i s h  T a r e  U t .  77. 38*v 9 

, C o m m e n t s  D i s h + S a m p l e  W t .  y7. .?sgq g 
S a m p l e  W t .  a . 0 0 6 5  g 

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

S a m p l e  W t .  9 

Log Numbsr D i s h  Tare W t .  9 
C o m m e n t s  D i s h + S a m p l e  U t .  9 

S a m p l e  W t .  9 

Test- Run - D i s h  No. 

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

- 

I 
I 
I 
I 
r 
r 
r 
r 

I <-I o o o c  IO .O0+2  I o .0051  0-0060 D- 10 

I n t e r p o l l  LaooratGrles 
(AI?) 736-5520 

EPA M e t h o d  S D a t a  Repor t ing  Sheet 
I m p i n g e r  Catch/Hinnesota P r o t o c o l  

Sourca uet PwG' 
/ 

Job Cuff  Y I l L J  IJ. . % C / L C  /E< /l,,,a 
T e a m  ddader 12 Test  S i t e  d c d X  c ? d d  
D a t e  S u b m i t t e d  7 - L ? - q @  Eate  of T e s t  I - L r - q C  
T e s t  No. i No. of R u n s  C o m p l e t e d  J. 
D a t e  o f  A n a l y s i s  f-(-?@ Technic ianf l  c& ... 

Test- R u n  D i s h  No. 
F i e l d  B lank  D i s h  T a r e  W t . .  9 
Log N u m b e r  D i s h + S a m p l e  W t .  9 
C o m m e n t  s S a m p l e  W t .  9 

T Blank  Solvent  U t .  9 



I n t e r p o l  1 
(613) 

0-11 LSC-01 Y R 

Labora to r ies  
796-6D20 

EPCI ' thod 5 Da a Repor t ing Sheet 
Probe/Cyclone Wash 

.. - 
. .  -.:. 

~ Job C Q f l p d  # v o m H .  - f h ~ d r ~  h a -  Source ~ * x z , +  ' i f  P U L P  
Team d a d e r  h I S . Test S i t e  . r C L - t k  J ' f u k  
Date Submitted '7 - 27- 90 1 Test  No. No. of Runs C o m a t e d  3 
Date of Cnalys is  7 ~ 3 I -  GC Techniclan a. - . 
Transport  Leakage vane 0 m l  Solvent Q L d n  b 4  t 

I 

Date of Test 7-2.f .90 

1 

2 

I 
3 

4 

5 

Test __ R u n  0 Gish t lo .  
F i e l d  Blank Dish Tare W t .  9 
Log Number DishtSample W t .  9 
Vol. of Solvent- m l  Sample W t .  9 

V O ~ .  o f  solvent&ml D i s h  Tare W t .  Sf Y 7 3 8  cl 
Log Number / O Y 3  - z /  Dish+Sample W t .  51. 7'7 07 9 
Comment 5 Sample W t .  0 .  6/67 9 

~'01. of So lvent /? -Oml  Dish Tare W t .  5'L- 7 7 6 1  9 
Log Number -34 
Comments Sample W t .  0 .  o// 3 9 

*Solvent Residue- ug/ml 

Test Y Run- Dish No. b/& 

Test L R u n ? /  Dish No. 6 <  

Dish+Sample W t .  C / & . Y $ ? 7 %  9 

~ 

D ish rlo. 93 Test R u n 3  
V O ~ .  of  S o l v e n t / 1 0 m l  Dish Tare W t .  q 3 .  5 r q /  9 
Log Number - D i  sh+Sample W t  .53. 999 7 g 
Comments Sample W t .  o 0156 9 

~ 

Run- Dish No. Test - 
Vol. of Solvent- m l  D i s h  Tare W t .  9 
Log Numbor Dish+Sample W t .  9 
Comments Sample W t .  9 

Test- Run- D i s h  No. 
~'01. of Solvent- m l  Dish Tare W t .  Y 
Log Number Dish+Sample W t .  Ll 
C;r;ments Sample W t .  9 



I n t e r p o l l  L a b o r a t o r i e r  
(512) 756-6c!20 

EPCI Method 5 Data Repor t ing Sheet 
F i l t e r  Grav imet r ic5  

0 . C O O i F  0.0013 

I 
I 

o.cloor/ 

Job C7,9rlv< fi <b:r1c /rl on..74 Source Un,r // 73rlr E? 
Team L'ekder 

Test No. 
Date of CInalysis 7-27-43 Technician.- 

v4 4 Test S i t e  s . - J ~ L  5tUCk 

I 
1 Date Submitted Date of Test 7- Z 5 - 4 / 7  

L/ No. of Runs Completed 3 

o.w/g  O . Q I S O  o.oza3 

I 
I 

r 
r 
r 
r 
r 
! 
I I 

I I 

I 
I 
I 

1 

0 

1 

2 

3 

4 

c J 

Test- Run 0 F i l t e r  No. 
F i e l d  Blank F i  1 t e r  Type 
Log Number F i l t e r  Tare W t .  9 
Comments F i l ter+Sample W t .  9 

Sample W t .  9 



I 

D-13 LSC-03.GR 

I 
I 
I 

Interpoll L a b o r a t z r l e s  
(617) 79.5-532(3 

EPA Method 5 D a t a  R e p o r t i n g  Sheet 
Impinger C a t c h / M i n n e s o t a  Pro toco l  

... i 

Job C Y R  P q J '  A/ , Sfhre m,fi, I )  0 Sourca !A,,. f P ( l -  Phl CG 
Team ddader 4 
D a t e  S u b m i t t e d  7 - 70 C a t e  of T e s t  7 - - L L - G t '  
T e s t  No. I. No. of R u n s  3 
D a t e  of A n a l y s i s  5-f-40 Technic ian f l  & 

J T e s t  S i t e  X,  a.,Tl? JlL4 

T e s t  __ R u n L  D i s h  NO. 
F i e l d  Blank D i s h  T a r e  W t .  9 
L o g  N u m b e r  D i s h + S a m p l e  W t .  9 
C o m m e n t s  S a m p l e  U t .  9 

T e s t L R u n -  D i s h  NO. 3 
Log N u m b e r  / b V 3  -51 D i s h  T a r e  W t .  s7.5687 9 
C o m m e n t s  D i s h + S a m p l e  Ut .  5 7 .  8 / 2 7  9 

S a m p l m  W t .  B.dOV2 g 

D i s h  No. 9 - D i s h  T a r e  W t .  49.700 f 9 
~ o s t  LR~~.L 
C o m m e n t s  D i s h + S a m p l e  U t .  Y g  . 7Gr8 9 
Log Number r S a m p l e  W t .  d . o o 2 D  g 

Tes t - L R u n  3 D i s h  No. 2 5  
L o g  N u m b e r  - D i s h  T a r e  W t .  4 4  3Y.52 -  g 
C o m m e n t s  D i s h + S a m p l e  W t .  'fq. 3'f 7G 9 r Sample W t .  &.Oa24/ 9 

4 
T e s t  __ R u n  - D i s h  No. 
Log N u m b e r  D i s h  T a r e  W t .  9 
C o m m e n t s  D i s h + S a m p l e  U t .  9 

Sample  W t .  9 

l5 
i 

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

Sample W t .  9 

Blank S o l v e n t  U t .  4 

I Rosul ts: 



I n t e r p o l l  L a b o r a t o r i o s  
(612) 796-tO20 

T e s t  Run- D i s h  No. 
' d o l  - o f  Solvent- m l  D i s h  T a r e  W t .  g 
Log N u m b e r  D i  sh+Samp l  e W t .  9 

I 
I 
I 
r 
r H e t h o d  5 D a t a  R e p o r t i n g  Sh et 

P r o b d C y c l  one Wash 

r 
I, I 

r 
r '  
r 2  

c 
IS I 

I I 

I5 

I 4  1 

T e s t  R u n L  G i s h  Ho. 
F i e l d  B lank  D i s h  T a r e  U t .  9 
Log N u m b e r  D i s h + S a m p l e  W t .  9 
'Jol. o f  Solvent- m l  Sample W t .  9 
+So l  vent  R e s i  due- u g / m l  

Test  R u n L  D i s h  No. 46 
VOI. of S o l v e n t L r n l  D i s h  T a r e  W t .  qcn. ZL1ff 1 
Log N u m b e r  ~ 0 4 2  -+9 D i s h + S a m p l e  W t .  %- 23 yg -9 
C o m m e n t s  Sample W t .  D ,  6/69 9 

V O ~ .  of S o l v e n t / a [ 3 m l  D i s h  T a r e  W t .  5'9- 0 ti 37 9 
Log N u m b e r  - D i s h + S a m p l e  W t .  4 3  -0993 9 

vol. o f  S o l v e n t ( 1 9 m l  D i s h  T a r e  W t .  y7. g / z q  9 
Log N u m b e r  - D i s h + S a m p l e  W t .  77. 'i Z J 7  9 

Test  R u n z  D i s h  No. 97 

C o m m e n t s  S a m p l e  W t .  0-  o/aL 9 

T e s t  6 Run- 3 Dish NO. 9 C  

C o m m e n t s  S a m p l e  U t .  0 .  n / o %  Y 

T e s t  R u n  - D i s h  No. 
~'01. o f  Solvent- m l  D i s h  T a r e  W t .  9 
Log N u m b s r  D i s h + S a m p l e  W t .  9 
C o m m e n t s  S a m p l e  W t .  9 

* S o l v s . n t  R e s i d u e - u g / m l = C  ( S a m p l e  W t .  g ) ( l Q " ) l / L ' o l .  o f  Sol.- m : 
EVA-MS A c e t o n e  R e s i d u e  Blank Spec. ('7.3 u y / m l  
Results: 
F i e l d  E l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 

- I 



;I 

Rerul t s :  

Interpoll Laboratories 
(512) 796-6020 

EPb Method 5 Data Reporting Sheet 
Fi 1 ter Gravi metri cs 

0 - D o l  B 

5/,,arF f i J n  .n 4 Source U m r  12 7 w  h . ?  
5 Test Site )Jo,-Th --Sfack 

1' Job 20,- k 

11 Test No. 6 No. of Runs Completed 3 

Team e'ader 
Date Submitted Date of Test 7-26-40 

Date of  Analysis 7-27-f@ Techn i c i an 9 rJ-& - 

J 

Fi 1 ter No. 
Fi 1 ter Type 

Test __ R U R L  
Field Blank 
Log Number Filter Tare Wt. 9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 

Test 6 R u n  Filter No. 14/97 
Log Number / 0 9 3  -so Fi 1 ter Type 4" &/= 
Comments Filter Tare Wt. 0.9326 9 

Filter+Sample Wt. 0 . 9 3 Y 4  g 
Sample Wt. n . no/ .% 9 

0.0157 0.01 3'f 

T e s t 1 R u n - L  Filter No. 2 Y F 3 3  
Log Number - 5 9  Fi 1 ter Type Y" LF 
Comments Filter Tare Wt. 0.9261 9 

FiltertSample Wt. O . ? A ?  6 9  
Sample Wt. 8. on/ < 9 

0.0/33 

Test 6 R u n 1  Fi Iter No. 2 Y S Y  
Log Number -,ss Filter Type 4" &= 
Comments Filter Tare Wt. o . Y l / /  9 

Filter+Sample Wt. O . ? l / q  9 
Sample Wt. 0.0408 9 

~ 

Test- Run __ Fi 1 ter No. 
Log Number Fi 1 ter Type 
Comment s Filter Tare Wt. 9 

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

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

Filter+Sample Wt. 9 
Sample Wt. 9 



I 
- 

I n t e r p o l  1 Labora tz r les -  
(512) 796-552'3 

EPA Method 5 D a t a  R e p o r t i n g  S h e e t  
I m p i n g e r  C a t c h / M i n n e e o t a  P ro toco l  

T e s t q R u n L  D i s h  No. 7G 
F i e l d  B l a n k  D i s h  T a r e  W t .  Y f  7 /  37 9 
Log Number / D  v-3 - 7 9  D i  sh+Samp 1 e W t  . +'q ?I Y y  9 

T e r t q R u n  / D i s h  No. /C/ 

Comments D ish+Samp le  W t . q q .  ?Y7? 9 
Sample Ut.- 9 

1 e r t C ) R u n  2- D i s h  No. IC  
Log Number - 6 D i s h  T a r e  U t .  44 . 3 2 b Z  9 
Comments D ish+Samp le  W t .  4 Y  . 3 2 s 7  9 

Samp le  W t .  0 0025 9 

T e s t  L R u n j )  D i s h  NO. / o v  
Log Number -  ish T a r e  U t .  4Y, 78x6 g 
Comments D ish+Samp le  W t . y l / .  7 4 0 Y  9 

Samp le  W t .  6.00/8 9 

Comments Sample W t .  n. nnn~5  g 

9 D i s h  T a r e  W t .  Yq,  7 7 7 1  Log Number - 82 

Test-  Run D i s h  No. 
Log Number D i s h  T a r e  W t .  g 
Comment 5 Dish+Samp le  W t .  9 

Sample W t .  4 

T e s t  - 
Lug Numbsr D i s h  T a r e  W t .  9 
C a n m e n t s  Dish+Sample U t .  9 

Sample W t .  9 

R u n  c;sh No. 

B l a n k  S o l v e n t  U t .  9 

Rusults: 
m 

~~ 

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



I 

I n t e r p o l l  L a b o r a t o r i e s  
(612) 795-to2CI 

€PA Method 5 D a t a  R e p o r t i n g  S h e e t  
P r o b o / C y c l o n e  Wash 

U , h .  a L & L  I S o u r c e  &ut " I t  P W G D  1 J o b  C y w - y  

Team L ader 
D a t e  S u b m i t t e d  7 -L7 -44 D a t e  of T e s t  Y - u - q @  
T e s t  No. 
D a t e  o+ f ina lys ls  1 - 3 t - 9 6  
T r a n s p o r t  L e a k a g e  vane 0 m l  So lvent  4r 6 - L  

l u I  0. YI 0 
13, c T e s t  S i t e  &uk _('fC.=L 

No. of  R u n s  Com eted 3 
T e c h n i  ci an+. 

I 

CI i 1 

c' 

T e s t  R u n L  
F i e l d  B l a n k  

V o l .  o f  S o l v e n t / 0 0 m l  
Log N u m b e r  /L, 4 3 -  7 7  

G i s h  No. TtZl 
D i s h  T a r e  U t .  X I .  3L3-4 9 
D i s h + S a m p l e  Wt.s%?L(;L 9 
Sample W t .  0. m 02 9 

+Solvent R e s i d u e  2.0 u q / m l  
~ I 

Test  7 Run/ 
V O ~ .  of Solvent/Qanl 
Log N u m b e r  - so 

D i s h  No. % d  
D i s h  T a r e  W t .  . f G  . m77 9 
D i s h + S a m p l e  Wt.3-0.12127 9 

Comment-, Sample W t .  0 A /  u s  91 

T e s t  ~ o l .  of q S o l v e n t L t Q m l  R u n L  
Log N u m b e r A  

D i s h  D i s h  No. T a r e  .+q%E=: W t .  
D i s h + S a m p l e  W t .  

Comments  Sample W t .  0 . 0  /5/ 9 

D i s h  Ilo. 7-g Tes t  9 R u n 3  
vol.  of  S o l v e n t / t O m l  D i s h  T a r e  W t .  .ff, 06 1- 9 
Log N u m b e r  - D i s h + S a m p l e  W t .  5/.0803 c1 
Comments Sample W t .  d . 0 / 3 /  Y 

c o l .  o f  S o l v e n t -  m l  D i s h  T a r e  U t .  9 
Log N u m b e r  D i s h + S a m p l e  W t .  9 
Comments  Sample W t .  9 

~001. of S o l v e n t -  m l  D i s h  T a r e  W t .  Y 
Log N u m b e r  D i s h + S a m p l e  W t .  9 
C=r;nments Sample U t .  3 

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

D i s h  r b .  T e s t -  Run- 



Interpoll L a b o r a t o r i e s  
(5 12) 796-6020 

EPA Method 5 Data R e p o r t i n g  Sheet 
F i l t e r  G r a v i m e t r i c 5  

D-0177 0 - 0 1  7s 0- uzco  

4' 4 

1 

Job &,9,**5 w shhccc k ! , n , o ~  Source U0.r 12 ?d-/+. I? 
Team L/eader 7 2 s  Tes t  S i t e  S W r h  ~ T O . L ~  

Date of Tes t  7 - ?  4 -  q.'u Date Submit ted 
Test  No. 9 No. of Runs Completed -3 
Date of A n a l y s i s  7 . 2  7-40 Techn ic ian  P , i ,  

Tes t  L R u n L  F i  1 t e r  No. c '7 3 JS 

Log Number 104.3 - F l l t e r  T a r e  W t .  0.9300 9 
F i e l d  Blank F i  1 t e r  Type 4" LF 

Comment  5 F i l t e r + S a m p l e  W t .  0.O304 g 
Sample W t .  d 0004 g 

F i l t e r  No. 2 48~JT 
,q,, &= Tes t  - R u n 1  

Log Number -81 F i  1 t e r  Type 
Comments F i l t e r  Tare W t .  0. ?/ Y /  9 

F i l t e r + S a m p l e  W t .  0 . q l Y q  9 
Sample W t .  g 

T e s t R u n Z  F i  1 t e r  No. - 
Log Number - a5 F i l t e r  Type 
Comments F i l t e r  Tare Oa?hqQ 

9 F i l t e r + S a m p l e  W t .  0.?076 
~~ 

F i l t e r  No. 2317 - F i l t e r  Type 9" L f  
Tes t  L R u n  2 
Log Number 
Comments F i l t e r  T a r e  W t .  O.q-254 9 

Sample W t .  n I n o /  2s 9 
F i l t e r + S a m p l e  W t .  0.9272 g 

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

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

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

F i l t e r + S a m p l e  W t .  9 
Sample W t .  9 

?o C l ,  I ts : 



-Method 6 Sulfur D i o x i d e  
Titration Data Sh eet 



~~ 

. - .. . . - . - - . . . , . . - - , .  7~'-;""' 

EPA Method 6 Sulfur Dioxide 
, Y V I _ %  

j,. Titration Data sh eRt 

. .  

rmality of Titrant(N): .OlOO7 N 0 Ion Exchange 
c) EPA Audit(5) 

1. Titrant for  Field blank(V,): O./S m l  Audit No. 
Vol. Titrant f o r  Method Blank: 0 . ~ 5  mi Audit No. 

5-421 . ,  I f ,> i i  .> .3 - 5 A: j  .i il x t ir) j ? ti :: o n .: p 1- ;I h 1 I- i ,I J ,r 1 t (:# ,a H c.: 67 

E 
- -  

n- 3n 



EPG Method b S u l f u r  D i o x i d e  
T i t r a t i r n  Data S h e e t  

D i l u t i o n  A l i q u o t  No. S t a r t  F i n a l  V o l u m e  
' i n a l  V o l .  F a c t o r  T i t r a t e d  of V o l .  V o l .  o f  T i t .  

N o r m a l i t y  of  T i t r a n t 1  

V o l .  T i t r a n t  f o r  F i e l d  blank(V,): o./S m l  A u d i t  No. 
& . r S  m l  A u d i t  No. V o l .  T i t r a n t  f o r  Method B lank :  

i- I f  ,a/+ ..!..3.5 A: j . i u r : t  ; v i t h  .:on,:. p e r ; : h l n r  is az:icj to ,ai+-'2- L? 5-421 

D-21 



E x M e t h o d  A S u l f u r  D i o x i d e  
T i t r a t i o n  D a t a  Sh eet  
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I n te rpo l  1 Laborator les 
(512) 785-6CI20 

C h a i n  of Custody 
Sample Deposi t ion Sheet 

W A Y  -) 
Job C f f t k S  .de Rtltsikft AWJNG Source wr)I i S s L L t r / z g  Q ,!JJ.GP 
Team Leader 4JC .4- q*,7-t+ Test S i t e  S rft cl i  fr tt 
Date  Submitted - - 9 9  Date of Test 7-  aLY-990 
Test  No. / $ 3  No. o f  Runs Completed 7 

No. o f  Type of Sample Ana lys is  Required Comments 
;amp 1 OS 

F'robe Wash: per  €PA n-5 
p c e t  one p t h e r  

3 011.1- Water 

Impinger Catch: 
@-. 1. Water 
03" HzOz 

04W5 Metals 
01.0 N NaOH 
p t h e r  

J Hg O n l y  3 04M' 

I In tegra ted  
Gas sample XI 

I 8" per  €PA n-5 
p s  per  EPA tl-17 
p t h e r  

I 

p Protocol  IAN & z  
P I  Protoco l  Has A P I S < <  

p c i d  Gases Zd 23- 
OEPA tl-6 or 8 8 F GL&sS 

Formaldehyde 
F e t a l  5 

Bother 

e per  EPA n-3 Ad,, L YZSb 2=J 
CAS per  EPA n-10 RSLD (<I 
p t h e r  R l L V  f I b S &  

0 Fuel Sample 
c 0 FIggregate I 

P a r t i c l e  Size 

A u d i t  Samples 
u l  fur D i  ox  i d e  

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

e per  EPA n-7A 
Dother 

OAttached f u e l  Form 
#S-0 1 63RRR 

'OX-Hay Sedigraph 
OHahco Wethod 
p t h e r  

p s  per  €PA n-6 
p s  per  EPA n-7A 

~ no ther  - 

T i  me (HRS) 2 I 
1 

S o u r c r  Information 

1 )  Type of Source: B o i l e r  0 Asphalt P lan t  0 Inc inerator  0 D r y e r  

2 )  Fuel: 0 Coal 0 Wood %Gas 0 O i l  0 RDF 0 Other 
Z )  I s  sample c o m b u s t i b I e 7 ~ 0  0 Y e s  
4 )  D o e s  sample need specia l  h a n d l i n g ? m o  0 Y e s  I f  yes. e x p l a i n  

S - 2 7 8 H H F i R  

W O t h e r  ? € L  P I T l Z C R  fUftAl+4CL 

D-27 



I n t e r p o l  1 Laborator ies 
(612) 796-6020 

Chain of Custody 
Sample Deposi t ion Sheet 

Job cyf%hIs d o f l H C  A& M/A'//~ Source ~ J / T  // P. b-6. f . 
Team Leader Du.efWC A ~ S , U ~ ? - ~  Test S i t e  .doPTH ST4LX 
Date Submitted 
Test No. 

7-27-90 Date of  Test - ay-  y# 
1 No. of Runs  Completed 3 

Uo. o f  Type of Sample Ana lys is  Required Comments 

amplos 

Probe Wash: UAS per EPCI n-5 
p c e t o n e  p h e r  
p . 1 .  Water - 

F i l t e r :  
04" G.F. 
W.S. Thimble p s  per EPA n-17 
p . 5 "  G.F. 
047 mm G.F. 

p s  per €PA ti-5 

W t h e r  - 
Impinger Catch: p N  Protocol  
p - 1 -  Water p i 1  Protoco l  

&$tx HpO:. 
P M 5  Hg O n l y  p c i d  Gases 

#$PA ti-6 or 8 

R 5  Reta ls  Formaldehyde 304 01 .Q N NaOH p e t a l s  
p t h e r  nother  

.Integrated -@s per EPA n-3 / r d 8 L K Z t b  Z k  

Gas sample p s  per EPA n-1Q f / E &  Y3y 
p t h e r  U / C K  &/a€ In 

Oxides o f  p s  per EPCI n-761 Date - Ni t rogen (NO,) nother  T i  me (HRS) 

0 Fuel Sample p t t a c h e d  fue l  F o r m  
0 Aggregate #S-0163HHR 

P a r t i c l e  Size OX-Ray Sedigraph - p h c o  Method 
p t h e r  

A u d  1 t Samp 1 es 
- p u l f u r  D iox ide  - p x i d e s  of  it. 

p s  per EPA H-6 
p s  per EPA t i - 7 ~  

p t h e r  Bother 
~ 

Source Information 

1 )  Typo of SOUrCR: 0 Etoi ler 0 Asphalt P l a n t  0 I nc ine ra to r  0 Dryer 

2)  FUR^: 0 Coal 0 Wood as 0 O i l  0 HDF 0 Other 
3)  Is sample c o m b u s t i b e w o  0 Y e s  
4 )  Does sample need spec ia l  handling7a:No 0 Ye5 I f  yes, e x p l a i n  

S - 2 7 8 R R C i R  

=Other /y I  L /  7 /2f /? FeUMCC 



I n t e r p o l  1 Labora tor ies  
(612) 736-6a20 

Chain of Custody 
Sample Depos i t ion  Sheet 

Job C Y f E k S  /Jo&flS-HORC AIAI/ d G  Source U N I T  /! ?.u .L . f  

Date  Submitted 

Team Leader 3 L J 4 W * r E  A . Ern#7tt Test S i t e  rcrle- S w r H  Smck 
7- 37- 90 Date of Test 7- 2 r- 90  

Test  No. Y No. of Runs Completed 3 

S. Thimble 

PA n-6 or 8 
c i d  Gases 
ormaldehyde 

per  €PA W - 3  
BY Rtt K €LHa Gas sample p5 per  €PA M-18 

p t h e r  

Oxides of Iy1s per EPA M-7A Date - Nitrogen (NO,) nother  Ti me (HRS) 

I I DAttached fue l  F o r m  
#S-81 i ---- I 0 Fuel Sample 

n Aggregate 

I 
55KKK " ~~ I I 

P a r t i c l e  S i z e  0X-Hay Sedigraph I 
--._Le_ h.-*L lrLliod 
p t h e r  

I 
I 

Audit  Samples 
I p u l f u r  Diox ide Iy15 per €PA M-6 

p x i d e s  of N i t .  
f l t  hor $ither 
L r - . . - -  

p s  per  EPA M-7A 

Sourco I n f o r  m o t i o n  

1 )  Type of Source: 0 Asphalt  P lan t  D Inc inera tor  0 Dryer  
&Other 

2 )  Fuel:  0 Coal 0 Wood -5 0 O i  1 0 RDF 0 Other 
3)  I s  sample combustible?@+o 0 Ye5 
4 )  Does sample need spec ia l  hand l ing? 0 Y e 5  I f  yes. e x p l a i n  

S-278RRRR 

0-29 

t 
m! 



I n t e r p o l 1  Labora tor ies  
(5 12) 795-602cl 

Chain of  Custody 
Sampl e Deposi t ion Sheet 

Job cyp/hr /ubprH 5 & / L  /+7/ J//6 Source k . u j 7  / /  f ? k A P  
Team Leader D U A w r  + %A, 7-H Test S i t e  -5oi.fr// (TPG? 

Test No. 
Date Submitted 7- 2 7- 9u Date o f  T e s t  7-.22-9u 

s- No. of Runs Completed 3 

7- 

- 

' Analys is  Required I No. of ' Type of  Sample 

iampl e5 I 

0 Aggregate #S-0153HHR 

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

Probe Wash: 
UAcetone 
nD-I. Water - 

~ 

EAs per EPA M-5 
nother 

~ 

Audi t  Samples 
nSulfur D iox ide  OAs  per EPA M-5 
UOxides o f  N i t .  gAs per EPA M-7A 
OOther OOther 

I F i l t e r :  
04'' G.F.  
0 S . S .  Thimble 
02.5" G. F. 
047 mm G.F. 

-3 

Impinger Catch: 
gD.1. Water 

H=O= 
0 4 M 5  ng O n l y  
04M5 Metals  
01.0 N NaOH 
nother 

ws per EPA M-5 
Ws per EPA M-17 
nother 

nMN Pro toco l  
ow1 Protoco l  

@A M-6 o r  8 
1 w c i d  Gases 
1 j-jFormaldehyde 
, p e t a l s  1 O O t h e r  

I n teg ra ted  per €PA M-3 
Gas sample @As per EPA M-18 

p t h e r  

p5 per EPA M-7A Oxides of - Nitrogen (NO,) nother 

ii Comments 

H I 
I -  

Date 
T i  me (HRS) 

H 
I 

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

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

2) Fuel: 0 Coal 0 W o o d w a s  0 O i l  0 RDF 0 Other 
.Z) Is sample c o m b u s t i b l e ? W o  a Yes 
4) Does sample need s p e c i a l  h a n d l i n g 7 w o  0 Ye5 If yes, e x p l a i n  

S-279RRRR 

s o t h e r  1 %&..e 



No. of ' Type of Sample ' CInalysis Required 
amp 1 RS 

F'robe Wash: p e r  EPA n-s 
&ketone p h e r  

3 p.1. Water 

F i l t e r :  
" G.F. WS per  EPA n-5 

S.S. Thimble p~ per  EPCI n-17 3 T W.J CII G.F. Wther 
047 mm G.F. 

Impinger Catch: Pro toco l  
Pro toco l  ow1 = . I -  Water 

03. H X h  

g4fl5 f le ta ls  
01.0 N NaOH 
p t h e r  OOther 

OEPA n-6 or 8 

r j F o r m a l  dehyde vet a1 5 

J Hg Only p c i d  Gases 3 04" 

In tegrated SS per  €PA n-3 
VS per  EPA n-16 

Oxides of #per EPA n - 7 ~  

3 p t h e r  

/3 {Ni t rogen (NO,) p h e r  

0 Fuel Sample OAttached f u e l  Form 
0 Aggregate #S-B16JRHR 

P a r t i c l e  Size OX-Hay Sedi graph 
p a h c o  Hethod 
p t h e r  - 

A u d i t  Samples 
p u l f u r  Dioxide ws per €PA M-6 

1 )  Type of Source: B o i l e r  0 Asphal t  P lan t  0 Inc inerator  0 Dryer  
%Other PFL P .Ci-/ZLP FUP/*rrC€ 

2) Fuel: 0 Coal 0 Wood O i l  0 HDF 0 Other 
Z )  Is sample combustible? 
4 )  Does sample need spec ia l  h a n d l i n g 7 ~ 0  0 Yes I f  yes, e x p l a i n  

S-378HRHR 

n-31 

Comments 

Date 7-Jb-pd 
Time (HRS) 33350 



I n t e r p o l l  Labora to r les  
(612)  736-6'320 

C h a i n  of Custody 
Sample Deposi t i  on Sheet 

Source &MYIT 12 P. i ~ .  G, P Job cy/pds n/o6??-/trHdflC M///d6 
Team Leader ,?\I,.I~I V d €  R . S ~ i 7 / f  Test S i t e  # o m  STACK 
Date Submitted 7- 2 7+0 Date of  Test 7- 96- 9 0  
Test No. 7 No. of Huns Completed= 

Uo. of Type of Sample 
amp1 e5 

Probe Wash: 
L OAcetone 

p.1. Water 

F i l t e r :  
04'' G.F. 
0S.S. Thimble 
02.5" G.F. 
047 mm G.F. 

Impinger C a t c h :  
0D.I. Water 

04M5 Hg Only 3 04M5 Metal5 
01.0 N NaOH 
W t h e r  

w. HzOrr 

I n tea ra ted  - 
Gas sample 

-- I O i d e 5  of 
N i t rogen (NO,) 

Fuel Sample 
Aggregate 

~~ 

( P a r t i c l e  S ize 

--I 
Audi t  Samples 
gsul f ur D i  ox i de 
 oxides of N i t .  

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

. -  
Comment s Analys i  5 Required 

065 per EPA M - 5  
O O t h e r  

op1s per EPA M - 5  
gAs per EPA M-17 
O O t h e r  

OMN P ro toco l  
ow1 Pro toco l  

A M - 6  o r  8 €F c i d  Gases 
OFormaldehyde 
OMetals 
nother  I 

r ~ A 5  per EPA M-7A Date 
gother 

p t t a c h e d  f u e l  Form 

OX-Hay Sedigraph 
OElahco Method 
nother 

T i  me (HHS) 

#S-0163HHR 

o A 5  per EPA M - 5  
gA5 per EPA M-7A 
OOther 

I )  Type of  Source- 

2) El: 0 Coal 0 Wood e a 5  0 O i l  0 RDF 0 Other 
3 )  
4) Does sample need spec ia l  handliog?@o 0 Yes If yes, e x p l a i n  

S-279RRHR 

B o i l e r  0 Asphalt  P l a n t  0 I n c i n e r a t o r  0 Dryer  
O t h e r  p.!Li R-12 L 4 F&A?~AC 2 

I s  sample c o m b u s t i b l e ? ~ o  0 Y e 5  

n 1.7 



I n t e r p o l  1 L a b o r a t o r i e s  
(61 2 )  796-6070 

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 S h e e t  

No. of  T y p e  of S a m p l e  C I n a l y c i s  R e q u i r e d  Comments  

Sampl e5 

y 
F'robe Wash: p e r  EPA M - 5  I Btr )dk  

p t h e r  wcetone 
p . 1 .  Water 

- 
F i l t e r :  1 RLAMk 
~ G . F .  ws p e r  €PA M - 5  & 3 3 ) g  
g S . S .  T h i m b l e  p s  p e r  EPA M-17 
p .5 "  G.F.  p t h e r  
n47 mm G.F.  

c i d  G a s e s  
orrnal d e h y d e  

J 

Sour c 

1 )  Typo of Source: pfioiler 

2) Fuel :  C o a l  0 W o o d p  jJ O i l  0 HDF 0 O t h e r  
2 )  Is s a m p l e  c o m b u s t i b l 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 ? w N o  0 Y e s  I f  yes. e x p l a i n  

S-27BRRRR 

I n  f o r  mat i or, 

f i 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  
& O t h e r  Pzd-LII / z S / ?  % i R d ! L L  

D-33 



I n t e r p o l  1 Labora to r les  
(512) 736-6D70 

Chain of Custody 
Sample Depos i t ion  Sheet 

Job CYpflYS /hr f fs t fukc  ~ i J l J 6  Source H ~ I T  12 L u . 6 . R  
Team Leader 3 w t r v d E  A .  r h r T I /  Test S i t e  <ourr )  < TACK 
Date Submitted 7- 27 -9U Date o f  T e s t  7 - 3 6 -  9 0  
Test No. / O  No. o f  Runs Completed 3 

Typ.e. of Sample 

Probe Wash: 
p c e  t on e 
gD.1- Water 

~~ 

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

Impinger Catch: 
DD.I- Water 
D3" HzOz 
0 4 M 5  Hg O n l y  
~ 4 M 5  Meta ls  

nother 
01.0 N N ~ O H  

In teg ra ted  
Gas sample 

Oxides of 
Ni t rogen (NO, ) 

0 Fuel Sample 
0 Aggregate 

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

Audi t  Samples 
p u l f u r  D iox ide  
00xides of N i t .  
nother 

Ana lys is  Required 

EA5 per EPA M - 5  
OOther 

065 per EPA M-5 
065 per EPA M-17 
nother 

BMN P ro toco l  
ow1 Pro toco l  

F A  M-6 o r  8 
GAcid Gases 
UFormal dehyde 
OMetals 
no ther  

f lA5 per EPA M-3 
[ j A 5  per EPA M - 1 Q  
Bother 

ws per EPA M-7A 
no ther  

~~ 

OAttached f u e l  Form 
#S-Q163RRR 

oX-Hay Sedigraph 

Dother 
-0Bahco Method 

~ ~ 

0"s per EPA M - 5  
n A 5  per EPA M-?A 
DOther 

I 
Comments I 

T i  me (HRS) 3 
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 l a n t  0 I n c i n e r a t o r  0 Dryer  

2 )  Fuel: D C o a l  0 Wood 0 Gas [1 O i l  0 RDF D Other 
3 )  
4) Does sample need s p e c i a l  handl ing? 0 No 0 Yes If yes, e x p l a i n  

S-279RRRR 

g O t h e r  

Is sample combustible? 0 No 0 Yes 
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I n t e r p o l  1 Laborator ie s  
(612 )fS6-6020 

NPCA Eshibit C for Corburtton Sources 

C .  Fuel Input 
1. Itemize a l l  fuels and m a t e r i a l s  that are added to the 

combustton process durlng the test per iod.  Attach ultimate 
dnalyslr of t h e  fuel. .-- . -  i . 

b AS-RmD HEAT 
(8N/HRl 

r n L  
Coal : S t a t e .  C l t y .  Wtne ROISNRE (BTUILB) 
011: S p e c i f y  t rhde  AS REC'O (BTU/tAL) 

- 
No. 3 

2. Are the rbove fuels s u b s t a n t i a l l y  t h e  sane as those f i o m l l y  . I f  n o t  e x p l a l n  
burned+ . 

3. Arc the  above fuels n o m l l y  burned fn the proport tons  shown . I f  n o t ,  e x p l a i n  

4. Descrfbe any changes  a n t i c l p d t e d  for procurement of fuels 
wi th in  the neat t w e l v e  (12)  months. -JJh  . 

0 .  Equlpment L Operating OaSb 

1 .  Furnace No- /de /? 
2 .  Furnace nf9. d.8.  . 
3 .  Type o f  Firing d#J? . .__________ 
4 .  Fsrnace operat tng  under normal o p e r a t i n g  condi t !ons :  No- i 

V G S X .  

S-350R( 1 ) 



I n te roo l l  Laborrtories 
(612)786-6020 

NPCA _ -  E x h i b i t  C f o r  Cooburtion sources (Continued) 

5. 

6.  

7. 

8 .  

n 4 k s  SpeClfy notmrl soot blowing frequency: 
0 )  source op t ra t in9  t i n e  blartng root: f - / sh i f t  
b )  number o f  s h i f t s  per day 7 
5pccCfy soot blowfng t i m e  during rhc test :  

Specify noma1 ash p u l l i n g  frequency: 
L )  source operatin9 time p u l l i n g  rshcs: 2 %-- -shift 
b )  number o f  s h i f t s  per d8y ,? 

s t I rt &!!&/#&& end 

s t a r t  & I f 9  ' end d,&. - ,Y,GR)~+BG 

Specify ash p u l l t n g  time durfng the test :  . _  

per sh i f t ;  pcr d r y .  

E. 

C. 

E. 

Instrument Da te  
1. rnclude P copy o f  chart  records during t e s t  for t h e  cawstfon 

c f f i c i t n c y  t d i c e s  (COD 02. c42, combustfbles, steam no#!, rlr 
n o * .  t t c . )  

htr  P o l l u t i o n  Control Cqujpnent 

2. A i r  pressure drop across the contro l  equ+pment . 
3. 
4. 

&de/ /$ - /&& /4J7t'X&e?R& 
1. Typc/wdel control cquipnent & -,&emun/ R/R 

I 

A i r  f low through the cont ro l  aqu fmen t& id  A, om 
Was the cont ro l  e q u i p c n t  operr t tng norarlly1 

5. bst4 of l e s t  major 

(1 //&?iklJI-#- rmA= /Q%?9 

P l a n t  manager's C e r t f f t c i t l o n  

I c e r t i f y  t ha t  the 1nfonutta;r s u t d t t c d  hercln 1s rccurrte rnd 
correct  and tha t  no In fo r ra t l on  requested 1 4 1  u t t h h e l d  f r a  IIPCA, 
Dtvisi,on o f  A i r  Oua l i t y=  

S-ISOA(Z) 

F- 7 



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

HPCA E x h i b i t  C f o r  P r o c e s s  Emissions 

C. 

D. 

E. 

F. 

3. Process equipment o p e r a t i n g  under  normal o p e r a t i n g  c o n d i t i o n s :  

Instrument  Data on P r o c e s s  Equipment 
1. Inc lude  copy of p r o d u c t i o n  r e c o r d s  o r  i n s t r u m e n t a t i o n  which 

i n d i c a t e s  ra te  of p r o d u c t i o n  or o p e r a t i o n  o f  t h e  equipment,  
i.e. u n i t s  p e r  hour ,  l b s .  p e r  hour ,  p r e s s u r e ,  a i r  flow, etc. 

Air P o l l u t i o n  Con t ro l  Equipment 
1. Type/model control equipment &/r 

/ / 4 p S C . C  2. Air p r e s s u r e  d r o p  a c r o s s  t h e  c o n t r o l  equipment A,+ 
3. Air flow t h r o u g h  t h e  control equipment 953 ~ p ~ ' 9  

4.  

5. 

, €d 
? Was the  c o n t r o l  equipment o p e r a t i n g  normally? 

Data of l a s t  major ma in tenance /c l ean ing  o f  c o n t  01 equipment 

J+pp /qg7 An c-&Ol/flkK /99B &/?;Or 4 
n/mJ / E ; o M  nvsp 77nA 
/ 

P l a n t  Manager's C e r t i f i c a t i o n  
I c e r t i f y  t h a t  t h e  i n f o r m a t i o n  submit ted h e r e i n  is a c c u r a t e  and 

and t h a t  no i n f o r m a t i o n  requested was wi thhe ld  from MPCA, 
o f  Air  Q u a l i t y .  

, Pos i t ion /Nt  //RO/7///c?fl7&C 

cf-Ay/me/? 

S-349R 

E-3 
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INTERPOLL LABORATORIES 
BOILER INFORMATION SHEE? 

Company CYPRUS NORTHSHORE M I N I N G  

Locat ion SILVER BAY, MINNESOTA 

Bo i le r  No. NO. 2 

Manufacturer BABCOCK & WILCOX 

Class and Type RADIANT REHEAT 

Year Bui It 1962 

F i r i n g  Equipment TULVERIZERS - GAS -- " 
Economizer Gas Temp. I n  NA OF Gas Temp. Out 650 OF 

A i r  Preheater Gas Temp. I n  100 OF Gas Temp. Out 591) OF 
B l a c k  T h u n d e r ,  G i l l e t t e  WYBTUlLB: Fuel (State, County, Mine) 

Steaming Capacity 575, 000 LB/HR 

Design Steam Pressure 2075 
Design Steam Temperature 1005 
Normal Steam Load VARIABLE. DFPEMUG n N  i nAn 
Steam Data: 

Saturated Normal Steam P r e s s u r e x P S I G  Feedwater Temp. ~ 7 n  OF 

Superheated Normal Steam Temp. 1005 OF (If superheated) 

Po l l u t i on  Control Equipment: 
Mechanical Col lector  a ESP 

No. of tubes 
Tube Dia. Hotside ff Coldslde ff 
Manuf. 
Press. Drop Manuf. 

Rated E f f .  

No. of sections 

Voltage Kv 

Press. Drop IN.WC 

Scrubber 

TY Pe 
Liquid flow w 
b n u f .  

Press. Drop IN.WC 

Baghouse . 
No. of sections 12 
Cleaning mechanism SNAP BLOWER 

No. of Bags 

Cloth area/bag SQ.FT.- 
Manuf. AME- F I I  TFR 

Press. Drop IN.WC 

Type o f  Stack STEEL - TtK l T N F n  

Stack Diameter 1 0 ' - 2" I 0 

Stack Height 216' 

Uni ts  Emitting through Stack ONE 
Rated Boi l e r  Ef f ic iency 88.78% 

F o r m  #S-O075RRQ 

F- 1 





COPPO.IATION 

Send tivity 

Accuracy 

MODEL 1OA 

RACK-MOUNTED 

CHEMlLUMl NESCENT 

NO-NOx GAS ANALYZER 

SPECIFICATIONS 

Each inrtrrrment i s  equipped with the 

folling mnges: 

0 -  2.5 ppm 
0 -  10 ppm 
0 -  25 ppm 
0 -  loo ppm 
0 -  2!% ppm 
0 -  lo00 ppm 
0 -  2500 ppm 
0 - l o o 0 0  ppm 

Response time (Om) Typic01 1.5~e~ondr-NOMode 

I .7 ~ ~ O X I C ! S  - NOx Mode 

o+t 

zero M f t  

Linearity 

0 - lOmV ond 0 - 1W rtondord. 0th 
outputs available rrpon request. 

Negligible after 1h-b~ 

il% of full rarle. 

Input Power Requirements Stondad: 115V/m2; llk/bofi 
Optioml: 220vbOHz; 2py/6oh 

Thenno Electron Corporation 
lnstrunents Division 
8 Vest Forge Parkway 

Franklin, Hashchusetts 02038 
(617) 520-0430 



I n te rpo l l  Laboratories. Inc. 

Western Research Model 721ATZ Analyzer 

(612) 786-6020 

SPECIFICATIONS 

1 )  Measuring - 
Principle: 

2) Range: 

3) Accuracy: 

4)  Temperature 
d r i f t :  

5) Noise: 

6) Ambient temp: 

7 )  Ambient humid: 

8 )  Response time: 

reading) 
(90% o f  f i n a l  

9) Optical c e l l  
length: 

10) Output slgnal: 

11) Interferences: 

12) Linearity: 

13) Power supply: 

14) Power conunp: 

NDW double beam method which uses 285 MI W 
l i g h t  f o r  SO2 measurement and 585 tun v i s i b l e  
l i g h t  t o  cunpensate f o r  contamination of a l l  
windows, detector d r i f t  or changes i n  the  In- 
tens i ty  o f  the radiation source 

SO2: 0 - 500 ppn and 0 - 1000 ppn; but low range 
may be reduced t o  0 - 100 ppn w i t h  f u l l  scale 
analog output; t o t a l  dynamic range of 0 - 5000 
ppn w i t h  1 ppm readabll lty 

5 2% f.s., worstcase. Typically better than 
2 1% f.s. 

- < 0.5% f.S.PC 

0.5x o f  f u l l  scale, worstcase 

0 t o  40 @C 

Less than 100% RH 

< 5 seconds 

35 an. 

Panel display Is d l g l t a l  - direct  readlng I n  
ppn.v; output signal: 7 f ield-selectable 
potentianetric outputs o f  1V, 2V, 5V. 10V DC and 
100. 200. 500 mV DC. Two outputs per range are 
provided a t  the rear of the Instrument. standard. 
Unit equipped also with 4 - 20 mA. 

No known interferences fm 4. COz, CO or  
hydrocarbons; internal ly cunpensated f o r  NO 
interference 

5 1.5% o f  f u l l  scale 

AC 115 V 5 10%. 60 HZ 

Less than 575 wat ts  

I 
I 

I 
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IND€ 
....._ . . ._..  . . _ _ _  . . .__ . __.._ . ._ - .  . . . _ _  

Oxygen Service Company 
1 1 1 1  Pierce Butler Rte 
St. Paul, HN 55704 

€PA PROTOCOL DATA: 

Linde Gases 
and Equipment 
21725 G n m M  Highway 
Wamn. MI 48M9 
313UsiuSO 

Hay 2, 1990 
Customer P.O.: 1397-SA 

RECEIVED 
MAY 0 8  1990 

CYLINDER: LL33957 
REQUESTED COMPOSITION: 150ppm Nitric Oxide/Nifrogen ’ m u  LABORATONES 

ANALYTICAL DATA 

MEAN CONCENTRATION: i5lppm Nitric OxideINitrogen 

REPLICATE ANALYSIS: 
A) 15lppm Nitric Oxide/Nitrogen 
B) 15lppm Nitric Oxide/Nitrogen 
C) 15lppm Nitric Oxide/Nitrogen 

CYLINDER PRESSURE: 2200 psig a 70F 
DCITE O F  CERTIFICATION: 5-02-90 
EXPIRATION DATE OF CERTIFICATION: 11-02-91 

NBS/SRM NUMBER: 16848 
CERTIFIED NBS/SRPl CONCENTRATION: 97.2ppm Nitric OxideINitrogen 
+/-l. lppm 
NBS/SRM SERIAL NUMBER: CAL12816 

GAS ANALYZER: 

Thermo Electron 
MnKE MODEL : 

1 OAR 
ANnLYTICAL PRINCIPLE: Chemi luminscence 
DATE OF LAST MULTIPOINT CALIBRC1TION: 4/25/90 

ANALYSIS PERFORllED BY: Robert Lerchenfeld 

SERIAL# : 
IOAR 6028-71 

The above certification was performed 
Section 3.04 6/9/87. 

in accordance with €PA Protocol, 

Lab Superintendent 



Oxygcn Service Cornpan.? 
I l l ;  Fierce Butler Rtr 
st. Paul, tip: 5 5 7 1 ~  

EPA PROTOCOL DATA: 

May 2, 1990 
Customer P.O. :  1397:SA 

RECEIVED. 
MAY 0 8  1990 

CYLINDER: LL25477 
REQUESTED COMPOSITION: 250ppm Nitric Oxide/Nitrogen lmRK)U LABORLTORI& 

ANALYTICAL DATA : 

MEAN CONCENTRATION: 250ppm Nitric OxideINitragen 

REPLICATE ANALYSIS: 
A) 250ppm Nitric OxideINitrogen 
B) 249ppm Nitric Oxide/Nitrogen 
C) 250ppm Nitric Oxide/Nitrogen 

CYLINDER PRESSURE: 2200 psig 3 70F 
DATE OF CERTIFICATION: 4-30-90 i 
EXPIRATION DATE OF CERTIFICATION:~10-30-91 

NBS/SRM NUMBER: 1685A 
CERTIFIED NBSlSRM CONCENTRATION: 243ppm Nitric OxideINitrogen +/-3ppm 
NBS/SRM SERIAL NUMBER: FF4006 

GAS ANALYZER: 
MAKE MODEL : - Thermo Electron 1 OAR 
ANALYTICAL PRINCIPLE: Chemiluminscence 
DATE OF LAST PIULTIPOINT CCILIBRATION: 4/16/30 

SERIAL# : 
IOAR 6028-71 

FINALYSIS PERFORMED BY: Robert Lerchenfeld 

The above certification was performed in accordance with EPA PrOtOCO1. 
Section 3.04 6/9/07. 

Lab Superintendent 



_. 
DATE : JANUARY 10, 1990 I 

: OXYGEN SERVICE COMPANY 

ST PAUL MN 55104 

LINDE ORDER NUMBER : 005.015.01 
CUSTOMER PO NUMBER : 9724SA 

I 
I CUSTOMER REL NUMBER: 

IS IS YOUR CERTIFICATE OF ANALYSIS FOR: 
REQUESTD CERTIFIED 

COMPOSITION 
YLINDER MIXTURE 

coMP0”Ts COMPOSITION 

SULE’UR DIOXIDE 
NITROGEN BALANCE 

95 PPI4 91.5 PPM 
BALANZE 
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. .  . 
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S 2 S v s t e r n  B i a s  C h e c k  

( 5 1 2 )  7 6 5 - 6 O i O  

j o t j  CYPPOL /clod&J~~I: *&*z-+? s o u r c e  d o .  3 ;;S,b s 
T e r t  4 
O p e r a t o r  9 , % 5 s e  d?%&l 

R u n O - l a O a t e  7-27-90 S i t e  S 7 7 C X  
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I t :  T E E POL L L A B 0  Fi A T  0 R I E S 
( 6 1 2 )  7 6 6 - 6 0 2 0  

.. 4 S v s t e m  B i a s  C h e c k  

M u s t  b e  w i t h i n  58 o f  t h e  s p a n  f o r  t h e  z e r o  o r  u p s c a l e  c a l .  g a s .  
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I K T E R P O L L  L A B O R A T O R I E S  

Q Svstem B i a s  Check 

( 6 1 2 )  786-6020 
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Particulate Loadinq and Emission Rates 

The particulate emission rates were determined per €PA 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 is 
obtained by means of a temperature and velocity traverse. On the basis of 
these val.ues, sampling nozzles of appropriate diameter are selected to 
allow isokinetic sampling, a necessary prerequisite for obtaining a 
representative sample. 

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

Particulate samples are collected as follows: The sample gas is 
drawn through the sampling probe isokinetically and passed through a 4- 

inch diameter Gelman Type A/E glass fiber filter where particulates are 
removed. The sample gas I s  then passed through an ice-cooled impinger 
train and a desiccant-packed column which absorbs remaining moisture. The 
sample gas then passes through a vacuum pump followed by a dry test gas 
meter. The gas meter integrates the sample gas flow throughout the course 
of the test. A calibrated orifice attached to the outlet of the gasmeter 
provides real time flow rate data. 

A representative particulate sample was acquired by sampling for 
equal periods of  time at the centroid of a number of equal area regions in 
the duct. The sampling rate is adjusted at each test point maintaining 
isokinetic sampling conditions. Nomographs are used for rapid determina- 
tion of the sampling rate. 

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

placed i n  a clean container. The nozzle, p i t o t  tube and i n l e t  side o f  t he  

f i l t e r  holder are quant i ta t i ve ly  washed with acetone and the washings are 

stored i n  a second container. A brush i s  o f ten  used i n  the c leaning s tep 

t o  help dislodge deposits. The samples are returned t o  the laboratory  

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

("probe wash") i s  noted and t h e  r inse  i s  t ransferred t o  a ta red  120 cc 

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

i s  prevented. The acetone-free sample i s  then dr ied  a t  105 OC f o r  30 

minutes, cooled i n  a desiccator over Or ie r i te ,  and weighed t o  the  nearest 

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

d r ied  a t  105 OC f o r  two hours. The f i l t e r  and watch glass are then cooled 

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

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

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

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

acetone r inse blank Is subtracted from the samples. The D r i e r i t e  column 

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

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

Integrated f l u e  gas samples f o r  Orsat analysis were co l l ec ted  

simultaneously w i t h  each p a r t i c u l a t e  sample. The samples were co l l ec ted  

i n  44 - l i t e r  Tedlar gas sampling bags a t  a constant f low r a t e  throughout 

each par t i cu la te  run. The bags were then returned t o  the laboratory  f o r  

analysis. Gas composition was determined by Orsat analysis. Standard 

c o m e r c i a l l y  prepared solut ions were used i n  the  Orsat analyzer (saturated 

potassium hydroxide f o r  carbon dioxide and reduced methylene b lue fo r  

oxygen). The oxygen content o f  the  f l u e  gas was also measured a t  each 

t e s t  po int  during the p a r t i c u l a t e  determinations using a Teledyne Model 

32OP-4 Portable Oxygen Analyzer sampling the  e f f l u e n t  from the  Method 5 

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

C o n d c n s i b l e  O r p a n i c  Comoounds L n a l v s t s  

( S t a t e  of  H i n n e s o t a  - HPCL E x h i b i t  C)  

Method 11-8672-111 

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

Powder f u n n e l  - 7 5  m m  IO w i t h  a 17 m m  s t e a  

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

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

Ch lo ro fo rm - r e a g e n t  q r a d e  

Sodium s u l f a t e  - ( A C S )  g r a n u l a r  anhydrous 

Toluene - ( i f  SI hydrogen p e r o x i d e  i s  used  t o  c o l l e c t  t h e  
srcples)  

6 1 s s s  wool (Pyrex  m i c r o f i b e r )  
.. 

PREPARLTION 

1. P l a c e  1 kg of q r a n u l r r  a n h y d r o u s  sodium s u l f a t e  i n  a s h a l l o w  t r a y  

and  h e a t  t o  200 OC f o r  a t  l e a s t  f o u r  hour s .  S t o r e  i n  a t i g h t l y  

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

2. P l a c e  a p l u g  of c lean  g l a s s  wool i n  t h e  stem of t h e  powder f u n n e l .  

The p l u g  rust  b e  of s u f f i c i e n t  s i z e  so t h a t  i t  i s  h e l d  s n u q q l y  i n  

p l a c e  by i t s  own p r e s s u r e .  Ldd a one- inch  l a y e r  o f  d r y  sodium 

s u l f a t e .  

1 

K- 3 



SAMPLINS 

An a l l - q l a s s  i m p i n g e r  a s s e m b l y  is u s e d  i n  t h e  back h a l f  of t h e  €PA Method 

5 s a m p l i n g  t r a i n  when a n  o r g a n i c  n e t  c a t c h  is t o  be c o l l e c t e d .  The 

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

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

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

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

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

s h o u l d  be c h a r g e d  w i t h  100 g o f  C l a s s  1 water. The Kethod 5 t r a i n  s h o u l d  

be  ope ra t ed  as p r o v i d e d  f o r  i n  EPA Method 5. Ice s h o u l d  be added  t o  the  

i a p i n q e r  b a t h  t o  keep  t h e  t e s p e r a t u r e  of t h e  g a s  a t  the o u t l e t  a t  o r  less 

t h a n  6 8  OF. After t h e  p o s t  t e s t  l e a k  check ,  t h e  i a p i n g e r  t r a i n  i s  removed 

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

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

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

t h e  w e i g h t  of i n i t i a l  w a t e r  a d d e d  t o  t h e  i m p i n g e r s  (200 9 ) .  A l a b e l  i s  

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

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

h o u r s .  
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ANALYSIS 

1. O r q a n i c s  

Cautfon! York i n  v e n t e d  hood!!! 

A. O r q a n i c  B l a n k  D e t e r m i n a t i o n  

1. Pour 125 nL of  e t h y l  e t h e r  a n d  125 mL of c h l o r o f o r m  i n t o  a 

t a r e d  b e a k e r .  

Evapora t e  s o l v e n t  i n  hood a t  70  OF o r  l ess  u n t i l  n o  

r e l a i n s .  

2. s o l v e n t  

3. D e s i c c a t e  t h e  s a m p l e  i n  d i s h  f o r  two hours.  

4. Weigh t h e  s a n p l e  t o  nearest  0.1 mg, r e c o r d  and  r e p o r t  on 

Form LSC-036. 

E. O r g a n i c  S a a p l e  D e t e r m i n a t i o n  
. .  

1. T e s t  f o r  p e r o x i d e  i n  s a m p l e  e t h e r  using K I  s t r i p s .  ( I f  KI 

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

p r o c e e d i n g . )  

2. T r a n s f e r  t h e  s a m p l e  s o l u t i o n  q u a n t i t a t i v e l y  t o  a 500 EL 

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

a l i q u o t 5  t o  r i n s e  t h e  s a m p l e  c o n t a i n e r .  

3. E x t r a c t  w i t h  t h r e e  25 mL p o r t i o n s  of chloroform.  (Shake  a n d  

v e n t  t o  r e l e a s e  p r e s s u r e  a b o u t  4 t o  5 t i n e s  e a c h . )  Allow 

t h e  p h a s e s  t o  s e p a r a t e .  (Bottom l a y e r  is c h l o r o f o r m . )  Draw 

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

c o n t a i n i n q  a p l u g  of  sodium s u l f a t e  i n t o  a t a r e d  b e a k e r .  

(Do n o t  draw o f f  a n y  o f  the  aqueous l a y e r . )  

3 
K- 5 



4.  A f t e r  t h e  t h r e e  c h l o r o f o r m  e x t r a c t i o n s ,  use two 25 aL 

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

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

e x t r a c t s .  

5. Next ex t r ac t  t h e  s a m p l e  t h r e e  times w i t h  25 aL a l i q u o t s  of 

e t h y l  e ther .  ( S h a k e  and  v e n t  t o  re lease  pressure a b o u t  4 t o  

5 t i a e s  e a c h . )  Allow t h e  p h a s e s  t o  s e p a r a t e .  ( l o p  l a y e r  

i s  e t h y l  e the r . )  Draw o f f  t h e  bo t tom l a y e r  ( a q u e o u s )  i n t o  

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

e t h e r  ' l a y e r  w i t h .  Decant t h e  e t h y l  e t h e r ,  p a s s i n g  i t  

t h r o u g h  sod iua  s u l f a t e  and  co l l ec t ing  t h e  e t h y l  e t h e r  i n  t h e  

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

6 .  After  t h e  t h r e e  e t h y l  e t h e r  e x t r a c t i o n s ,  t a t e  two  25 mL 

p o r t i o n s  of e t h y l  e the r  and  r i n s e  t h e  sod ium s u l f a t e  

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

ex t r a c t s .  

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

t a r e d  b e a k e r  i n  t h e  hood a t  70 OF o r  l e s s  u n t i l  no s o l v e n t  

r ema ins .  (Use no h e a t  a n d  h a v e  no s o u r c e s  of  i g n i t i o n  In 

t h e  hood when d o i n g  t h i s  p r o c e d u r e . )  Do n o t  e v a p o r a t e  so 

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

t e m p e r a t u r e  of  t h e  c o n t a i n e r  below t h e  dew p o i n t  of  w a t e r ,  

o t h e r w i s e ,  water will b e  c o n d e n s e d  o u t  i n  t h e  c o n t a i n e r .  

8. D e s i c c a t e  t o  c o n s t a n t  w e i g h t  ( two  h o u r s ) .  R e c o r d  a n d  

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

LSC-OS6.  

4 
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11. I n o r p a n i c s  

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

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

' f 
c 

A. I n o r g a n i c  Blank Determination I' , 

r 
c 
r 
r 
f 
!I 

1. 

2. 

5. 

4.  

5 .  

Vent t h e  r e e a i n f n g  a q u e o u s  p h a s e  from t h e  o r g a n i c  e x t r a c t i o n  

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

o v e r n i g h t ) .  

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

E v a p o r a t e  a l l  of t h e  water Sn t h e  sample i n  an oven  a t  100 

'C. Take c a r e  n o t  t o  b o i l  t o  p r e v e n t  bumping and l o s s  of 

sample. 

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

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

Repor t  t h e  r e s u l t s  t o  t h e  neares t  0.1 mg on F o r e  LSC-036. 

B. I n o r g a n i c  Sample D e t e r m i n a t i o n  

Follow steps I-S i n  S e c t i o n  A above.  

5 
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NOTES 

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

c a t c h  resul ted from a M o d i f i e d  Method 6 d e t e r m i n a t i o n  (SO2), whereby 

t h e  s o l u t i o n  c o n t a i n s  d i l u t e  hydrogen  p e r o x i d e  (1 321, do use 

e t h e r  as an e x t r a c t i o n  s o l v e n t .  S u b s t i t u t e  t o l u e n e  f o r  e t h y l  e ther  

i n  S e c t i o n  I .  ( E t h e r  i n  t h e  p r e s e n c e  of p e r o x i d e  f o r m s  e x p l o s i v e  

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

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

r e q u i r e d  t o  e x t r a c t  a l l  of  t h e  organics. A d d i t i o n a l  extractions 

s h o u l d  be pe r fo rmed  i f  t h e  a q u e o u s  p h a s e  is s t i l l  c loudy .  

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

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

steam b a t h .  

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

U i s c o n s i n  - Use Nethod II-8672-YI. 

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

REFERENCES 

P r o p o s e d  S t a n d a r d s  of P e r f o r m a n c e  f o r  Nen S t a t i o n a r y  S o u r c e s ,  F e d e r a l  

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

R i n n e s o t a  P o l l u t i o n  C o n t r o l  Agency, E x h i b i t  C. 
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Sulfur Dioxide Emissions 

The sulfur dioxide concentrations were determined per Method 
6, CFR T i t l e  40, Part  60. Appendix A (Revised July 1. 1988). In the 
procedure employed, the back half  of the Method 5 sampling t r a i n  was 
used t o  co l lec t  SO2 samples d u r i n g  the par t iculate  determinations. Each 
of the f i r s t  two impingers was f i l l e d  w i t h  100 cc of f resh ly  prepared 3% 
hydrogen peroxide. The samples were quant i ta t ively recovered i n  the 
f i e l d  and returned t o  the laboratory fo r  sulfate analysis by a barium- 
thorin t i t r a t i o n  method. 
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Z Ammtur 
21 -DUM. Same as In Method 7. Bee 

__ ... . - 
rod and pH paper are not needed. 
U Analy~&. Por the maly6I6. the follow- 

h g  equipment b needed. Alternative Instm- 
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Pt. 60, App. A. Moth. 7A 

mentation and procedures wUl be allowed 
provided the calibration precision In Section 
5.2 and acceptable audit accuracy can be 
m e t  

2.3.1 VolumetrIc Plpets. Clas  & 1-. 2-. 4. 
5-ml (two for the set of standards and one 
per sample). 8. lo-. and graduated 5-ml 
sizes. 

2.3.2 VolumetrIc Flasks. 50-ml (two pu 
sample and one per standard). 200-ml. and 
I-llter sizes. 

2.3.3 Analytical Balance. To me- to 
withh 0.1 mg. 

2.3.4 Ion ChromatomDh. The ion c m  
mitograph should h a c  at least the follow- 
ing components: 

2.3.4.1 columns. An anion separation or 
other column capable of resolving the nl- 
trate Ion from sulfate and other specia 
present and a standard d o n  supprevor 
column toptlonrl). Suppressor columna are 
produced as proprietary Items; however, one 
can be produced In the laboratory usinP the 
resin available from BioRad Company. 32nd 
and Griffin Streets. Richmond. Califomla. 

2.3.4.2 pump. Capable of maintaining a 
steady flow (LP requlred by the system. 

2.3.4.3 Flow Gauges. Capable of measur- 
ing the specifled system flow rate. 

2.3.4.4 Conductlvfty Detector. 
2.3.4.5 Recorder. Compatlble w i t h  the 

output voltage range of the detector. 
3. Reagents. 
Unless otherwise Indlcated. I t  Is intended 

that all reagents conform to the specifiu- 
tlom established by the Commlttee on Ana- 
lytlal Reagents of the Amerlcan C h e m l d  
Sodety. where such specifications are wall- 
able: otherwlsc. use the best avvallable grade. 

3.1 Sampllng. An absorblng solutlon con- 

gen peroxlde (Ea) Is retauired for srm- 
pllng. To prep- the absorb- solutlon. 
uutlously add 2.8 ml concentrated &SO4 to 
a lWml flmk contalnIng water (same Y 
Gectlon 3.2). and dilute to volume with 
mlxlng- Add 10 ml of thls solution, along 
with 6 ml of 3 percent -0, that has been 
freshly prepared from 30 percent solution. 
to a I-liter flask. DUute to volume with 
water and mix well. Thls absorbinp solution 
should k used withIn 1 week of I t s  prep- 
t lon Do not expose to extreme heat or 
dlrect sunlight. 

3.2 Sample Recovery. Deloniud dlstllled 
waur thai C O N - O ~ ~ S  u) American Sociery 
for TestIng and Materlals specUlcatlon D 
1193-74. Type 3. Is requlred for Sample re- 
covery. A t  the optlon of the malyst. the 
-0. test for oxldlzable organlc matter 
may k omltted when high concentratioxu 
of organic matter are not expected to k 
D=sent 

3.3 Analysis. Por the analysh. the follov- 
Inp reagents are mulred: 

3.3.1 Water. Same M In Sectlon 3.2 

Olstlna Of SUUIC mid ( & S O a )  and h y b  

40 CFR Ch. I 

3.3.2 Stock Standard Solution. 1 mg NO,/ 
m l  Dry an adequate amount of sodium nl- 
trate (NaNOI) at  105 to llo'C for a mlnt- 
mum of 2 hours lust before preparing the 
standard solution. Then dtssolve exactly 
1.847 g of dried NaNO, In water, and dllute 
to 1 liter In a volumetric flask. MIX well. 
Thls solutlon Is stable for 1 month md 
should not k used beyond thh time. 

3.3.3 Worklng Standard Solution. 25 pg/ 
ml. Dilute 5 ml of the standard solutlon to 
200 ml with water In a volumetric flask, and 
mlx well. 

3.3.4 Eluent Solution. Weight 1.018 g of 
sodfum carbonate (NaoCOI) and 1.008 g of 
d u m  bicarbonate (NaHCOI). and dlssolve 
in 4 liters of water. Thls solution is 0.0024 M 
Na,C(X/0.003 M NaHCOI. Other eluents a p  
proprlate to the column type and capable of 
resolving nltrate Ion from sulfate and other 
specles present may k used. 

3.35 Quallty AYurance Audlt Samples. 
8ame as required In Method 7. 
4. Procedure 

4.1 Sampling. Same ad In Method 7. Sec- 
tion 4.1. 

4.2 Sample. Recovery. Same u In 
Method 7. Sectlon 4.2, except delete the 
steps on adlustin0 and checking the pH of 
the sample. Do not store the samples mom 
than 4 days between collection and Mslysfa 

4.3 Sample. Reparatton Note the level 
of the llpuld in the contdner and conflrm 
whether any sample wad lost during shlp 
ment; note thls on the analytical data sheet. 
If a notlceable amount of leakage had 09 
curred. either vold the sample or use meth- 
ods, subJect to the approval of the Admlnlr- 
trator. to correct the final results. Immedi- 
ately before analysis, transfer the contenb 
of the s h l p p h  container to a 50-ml volu- 
metric flask. and rinse the container twice 
with 5-ml portions of water. Add the rkm 
water to the flask. and mute to the mark 
with water. Mlx thoroughly. 

PIpet a 5-ml allpuot of the sample Into a 
50-ml volumetric flask. and dilute ta the 
mark with water. MIX thoroughly. For each 
set of determlnatlons. prepare a reagent 
blank by dilutlng 5 ml of ahsorbbig solution 
to 50 ml with water. (Alternatively. eluent 

ud, and blank dilutions.) 
4.4 Analysk Prepare a s t a d a r d  d i b m  

uon curve accordmg to Section 5.2. Analyze 
the set of standards followed by the set of 
samples usinp the same InJectlon volume for 
both standards and samples. Repeat thL 
uulysls sequence followed by a fhr l  maly- 
sta of the standard set. Average the resulta 
The two sample values must agree withh 6 
percent of thelr mean for the lnlaysis to k 
v l l l d  Perform this duplicate analysb e.e 
quene on the same day. DUute m y  sunple 
and the blank with epual voluma of water 

solutlon map k used In a sample. stand- 
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Envlronrnentol Protection Agency 

If the concentratlon exceeds that of the 
hlghest standard. 

Document each sample chrornato&?ram by 
llstlng the followhu analytical parameters: 
Wectlon point. Injection volume. nitrate 
and sulfate retention tlmes. flow rate. detec- 
tor sensitlvlty setting. and recorder chart 
.peed 

4.5 Audit Analysis. Same u mulred in 
Method 7. s:: . -: 
s. Calibration 

5.1 mart Volume. Same as In Method 7. 
Bectlon 5.1. 

5.2 Standard Calibratlon Curve. Prepare 
8 series of five standards by adding 1.0. 2.0. 
4.0. 6.0. and 10.0 ml of working standard so- 
lution (25 pg/ml) to a series of five 50-ml 
volumetric flarbs. (The standard mbues wlU 
equal 25.50. 100. 150. and 150 pg.1 Dllutc 
each flask to volume with water, and mlx 
well. Analyze wlth the samples M described * 
in Section 4.4 and mbtract the blank from 
each value. Prepare or calculate a linear re- 
meslon plot to the standard m- In rp 
(x-axis) versus their peak height nsponses 
Ln mU!meters (y-axis). (Take peak heioht 
m e w e m e n b  with symmetrfd peaks; in 
dl other cases. cnlalhte peak m.) R o n  
thls curve. or epuntlon. determlne the slope. 
m d  c n l d t e  I& reciprocal to denote UI the 
callbratton factor. 8. If my polnt deviated 
from the line by more than 7 Dement of the 
concentrstlon at that point. remake and re- 
.nalyze that standard. Thfs devtatlon can be 
determined by multiplying S tlmes the pea 
height response for each standard. T h e  r e  
dtant concentrations must not differ by 
more than 7 percent from each known 
standard mas (Le.. 15. 50. 100. 150. md 250 
M). 

5.3 Conductlvltg Detector. Calibrate .E 
cor- to manufacturer's speclflcstlom 
prlor to Lnltid use. 

5.4 Barometer. Callbrste sgalnrt a mer- 
cury barometer. 

5.5 Temperature Gauge. Csllbrate dial 
thermometers .gainst mercury-h-glats 
thermometers. 

5.6 Vacuum Gauge. Callbrate mechanical 
g a u ~ e ~ .  If used. wainst a mercury manome- 
ter such as that specifled in Sectlon 2.1.6 of 
Method 7. 

6.7 Analytical Balance. Callbrate seainst 
rtandard weights. 
6. Ca&dationt. 

Carry out the calculstlons. mt.Wng at 
least one extra declmd figure beyond that 

e. 60, App, A, Meth. 7B 

aspx 10' 

V, 
c' - 4. ?A-1 

... ... . . .. 

Where: 

8 -c.llbrsUon factor. pg/mm 
F -Wutlon factor (m~ulrqd only if sample 

duutlon was needed b reduce the wn- 
centrotlon tnto the range of alfbrstlon) 

10' = 1:lO dllutlon Umea wnvuslon fretor 
of 

H -8smple WaL height, 

m(t 10'ml 
-X- 
10' p# m8 

ppm NO1 - 03lS C 

iii 1980. 
4. Small, E. T. a Eteocas. and W. C 

Baumsn Novel Ion Exeh.npc Chromatogn- 
phlc Method Uslnp ConducUmet~4c Deter- 
dnatlon AnJyt ld  Chcmbtrg. 47(11:1801). 
1975. 

Uon Time. &ourcc Epzluntlon Bodetp News- 
letter. 4(4). N o v ~ k r  1W9.10 p. 

6. Yu. glno E. S I ¶ d P e k R  Weatlln hd- 
Re- u8tIon Of &feM- Method 7 

standard condltlons. using Eauatlon 7-2 
of Method 7. 

6.2 SamDle Conantntlon of NO, ms NG. 
~ c u l a t e  the Mmple ooncentmtlon C (la 
w/dscm) as touow: I K- .13 
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CALCULATION EQUATIONS 

METHOD 2 

60 vs A Qa 

RH' = 100 (Vptwb 0.0003641 Ps (Tdb - Twb))/VPtdb 

-2 PsHs 4.585 x 10 
3 

T, (w) 

+Alternate equations for calculating moisture content from wet b u l b  and 
dry buld data. 

L-1 



CAlClJLATION EQUATIONS 

METHOD 3 

lOo(M, - ).5X co) 
%EA = 0 264% N2 - M2 + 0.5% Co' 

'd 0.44(XCO2)  0.32 

+ 0.18 

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

L-2 
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CALCULATION EQUATIONS 

METHOD 5 

pbar + EW13.6 
= 17.65 V m Y  ( 1 

'm( std) 'm(avg) 

= 0.0472 VIS 'w(std) 

3 
'w(std) 

Bzls 'w(std) + 'm( std) 

V = 0.0944 (p Ts(avg) m(std) - 
%s)- s V S A " u ( '  

I 

cs 

272.3 H Ps 

's( avg) ("w( s td t  'm(std)) 
3 

ca 

= 8.5714 x Cs QS,, 

1.3228 x 10-1 Hp A - 
- O *" 



A 

An 

b s  

CP 

Ca 

CS 

EA 

Y 

Gd 

I 

% 

ms 

"b 

n, 

Mp 

. 

Pbar 

p9 

SmBOLS 

Cross sectional area of stack, SQ. FT. 

Cross sectional area of nozzle, SQ. FT. 

Water vapor in gas stream, proportion by volume 

Pitot tube coefficient. dimensionless 

Concentration o f  particulate matter in stack gas, 
wet basis, GRIACF 

Concentration o f  particulate matter in stack gas, dry 
basis, corrected to standard conditions, GR/DSCF 

Excess air, percent by volume 

Dry test meter correction factor, dimensionless 

Specific gravity (relative to air), dimensionless 

Isokinetic variation, percent by volume 

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

Particulate mass flow, LB/HR 

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

Total amount of particulate matter collected, g 

Atmospheric pressure, IN. HG. (uncompensated) 

Stack static gas pressure, IN. WC. 
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= Absolute pressure of stack gas. IN.HG. 

= Standard absolute pressure, 29.92 IN. HG. 

= Actual volumetric .". stack gas flow rate. ACm 

= Dry volumetric stack gas flow r a t e  corrected t o  standard 
conditions, DSCFH 

= Relative humidity. Z 

= Dry bulb temperature o f  stack gas. O F  

= Wet bulb  temperature of stack gas, OF 

= Absolute average dry  gas meter temperature, OR 

= Absolute average s tack temperature, OF 

- Standard absolute temperature, 528 O F  (68 O F )  

= Total sampling time, min. 

= Total volume o f  l i qu id  col lected i n  impingers and 
s i l i c a  gel. m l  

= Volume o f  gas sample as  measured by dry gas meter, C F  

= Volume o f  gas sample measured by the dry gas meter 
corrected t o  standard conditions, DSCF 

= Volume of water vapor i n  the gas sample corrected t o  
standard conditions, SCF 

= Average actual s tack  gas velocity.  FI /SEC 

= Vapor pressure a t  Tdb. IN. HG. 

L-5 



VPtwb 

m 
~. .... 

AP 

Y 

P 

= Vapor pressure at  Twbr I N .  HG 

= Average pressure differential across the orifice 
meter. I N .  WC. 

- Velocity pressure o f  stack gas. I N .  UC. 

- Dry test  meter correction coefficient, dim 

= Actual gas density. LB/ACF 
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CALCULATION EQUATIONS 

METHOD 6 

= 17.64 'mPb 
m 

(MIDGET IMPINGER VERSION) V s t d  

- 
bn - 

17-54 Vm ( P b  + 13.6)Y 

Tm 
- - (LARGE IMPINGER V E R S I O N )  V s t d  

-5  
E 

C, 7 .06~10 MEQ 

'std 

= 20.90 C,Fd I -  T C S  

20-90 - B62 c02 
E' - E 

C, (MG/DSCH) = 1.60186~10~ C, 

Cs (GRIDSCF) 7000 Cs 

C, (ppm. dry) = 6 .02119~10~  C, 

C, (ppm. wet) = 6 .02119~10~  C, (1 - loo) MC 

L - 7  



SYMBOLS 

- = Average oxygen content i n  f l u e  gas. % v/v.  dry B'o2 

= Average carbon dioxide content i n  f lue gas, % v/v.  
dry 

= Concentration of sulfur dioxide i n  f lue  gas,  dry 
basis ,  corrected t o  s tandard  conditions, LB/DSCF 

CS 

Cs (GR/OSCF) = Concentration of sulfur  dioxide i n  flue gas, dry 
basis ,  corrected t o  standard conditions, GR/DSCF 

C, (MG/DSCM) = Concentration of sulfur  dioxide i n  f lue gas. d ry  
basis,  corrected t o  standard condi t ions ,  MG/DSCM 

OF = Dilution Factor 

E = Emission fac tor ,  LB of S O ~ ~ ~ O ~ B T U  

Fd = Dry oxygen F-Factor for  given fuel type, DSCf/106BTU 

= Carbon dioxide F-Factor for  glven fuel 'type. 
D S C F / ~ O ~ B T U  

FC 

w = Average pressure drop across calfbrated orlflce. IN. 
W.C. 

Y = Dry test meter correction factor ,  dimenslonless 

MC = Moisture content of f l u e  gas, 'I v/v 

ME0 = Total milliequivalents of SO2 i n  gas sample 

N = Normali ty  of barium perchlorate t i t r a n t  

pb = Barometric pressure a t  the dry gas meter, IN. HG. 

L-8 
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Tm 

Va 

Vm 

Vstd 

Vsoln 

Vt 

"tb 

= Concentration of sulfur dioxide in flue gas. dry 
basis, (v/v). ppm 

= Concentration of sulfur dioxide in flue gas, wet 
basis. (v/v). PW 

Absolute awrage dry gas meter temperature. OR 

Volume of sample aliquot titrated, cc 

Dry gas volume as measured by the dry gas meter, DCF 

Dry gas volume as measured by the dry gas meter. 
corrected to standard conditions (at 68 OF and 1 
atmosphere), DSCF 

Total volume of the solution in which the sulfur dioxide 
sample is contained, cc 

Volume o f  barium perchlorate titrant used for the sample. 
cc (average of  replicate titrations) 

Volume o f  barium perchlorate titrant used for the blank, 
cc 

.-- ... 

L-9 
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CALCULATION EQUATIONS 

METHOD 7 

'm(std) = 17.64 ( V f  - 25) ['- Tf ?] T. 

M = 6.243 x 
cS 'm(std) 

2090 C5F 

20.9 - B' - - E 
0, 

Cs (GR/DSCF) = 7000 C5 

Cs (MG/DSCM) = 1.60186 X IO '  C5 

Cs (ppm-dry) = 8.37552 X I O 6  C5 

c5 (ppm-3% O,)= 8.37552 x 106 cs 

C (ppm-wet) = 8.37552 X I O 6  C5 s 

L-10 
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SYMBOLS 

= Average oxygen conten t  i n  f l u e  gas, % v /v  

= Concentrat ion o f  n i t r o g e n  ox ides i n  f l u e  gas, dry  basis, 
co r rec ted  t o  standard condi t ions,  LB/DSCF cS 

Cs (GR/DSCF) = Concentrat ion o f  n i t r o g e n  ox ides  i n  f l u e  gas, dry  basis, 
co r rec ted  t o  s tandard cond i t ions ,  GR/DSCF 

Cs (MG/DSCM) = Concentrat ion o f  n i t r o g e n  ox ides i n  f l u e  gas, dry  basis, 
co r rec ted  t o  s tandard cond i t ions ,  MG/DSCM 

E = Emission fac to r ,  LB/1Q6BT?I 

F = F-Factor fo r  g iven f u e l  type, DSCF/IO'BTU 

M = Mass o f  n i t rogen  ox ides  as n i t rogen  d i o x i d e  i n  gas 

P sample, 

MC = Mo is tu re  conten t  of  f l u e  gas, .% 

= F i n a l  abso lu te  pressure i n  f lask .  IN. HG pf 

= I n i t i a l  abso lu te  pressure i n  f lask ,  IN. HG 'i 

Cs (ppmdry )  = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry  basis, 
(v /v ) ,  ppm 

Cs (ppm3$ 02) = Concentrat ion o f  n i t r o g e n  ox ides i n  f l u e  gas, dry basis, 
co r rec ted  t o  3% 0, , (v /v )  ppm 

Cs (ppmwet)  = Concentrat ion o f  n i t r o g e n  oxides i n  f l u e  gas, wet basis, I 

( v / v ) ,  ppm 

L-11 CE6-2 



T f 

Ti 

V f  

'tn(std) 

F i n a l  abso lu te  temperature In f lask ,  OR 

0 
I n i t i a l  abso lu te  temperature i n  f l ask ,  R 

Vol ume 

Sample 

o f  f l a s k  and valve,  cc 

volume a t  s tandard  condi t ions,  d ry  basis,  cc 

L-12 CE6-3 
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EF'A Method 5 G a s  M e t e r i n q  Svstem 
6 u a l i t y  C o n t r o l  C h e c k  Data Sheet 

T i  m e  V o l  Lime 
! m i n )  ( C F )  

Meter Temp.  (OF) 

I n l e t  O u t  1 et 

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

0 .  5 
Y," = 1.786 [<tm ib4&0)] 

7 "m 



€PA Method 5 Gas Meter ing  Svstem- 
6LTality Control  Check Data Sheet  

Ti me 
!Inin) 

I n s t r u c t i o n s :  Operate t h e  c c n t r o l  module a t  a f l a b . ,  r a t e  equal  
to ."'.He 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  urn- 
t j i l i c a l .  Record the f o l l o w i n g  data :  

Meter Temp. (OF) 

(CF) In1 et Out 1 et 
O O l  LtlTG' 

i n .  W.C. 

C a l c u l a t e  Y,, a5 fol lows:  

0. '5 

I 
I I 

I 
3 
4 
I 
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I, 
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P ! 
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I i 

I 
I 
1, 
I 

T i m e  Vol urns 
! m i n )  ( C F )  

EF'A Method 5 Gas Meter inq  Svstem 
6:al i t y  C o n t r o l  Check Data S h e e t  

Meter Temp.  (OF) 

Out 1 et I n l e t  

I n s t r u c t i o n s :  Operate  t h e  c o n t r o l  module a t  a flow rate e q u a l  
to ".HS f o r  1 0  rn inc t te 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 .  Eecutrd the f o l l o w i n g  d a t a :  

I 381. Z L  t 7 6  i 71 
r 

Calculate Y,, as fo l lows:  

I YC" = 1.785 

7 v- 
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E F A  ___ M e t h o d  5 Gas 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  Data 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 o d u l e  a t  a f l o w  r a t e  e q u a l  
to .*He 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 e c o r d  t h e  f o l l o w i n g  d a t a :  

Meter Temp. (OF) 
T i  m e  Vol cline 

( m i n )  (CF)  I n l e t  O u t l e t  

Calculate Y,, as follows: 

L 

7.62 36 

\I l C r l  = .99?7 

I f  Y,, is  not  w i - t h i n  t h c  r a n g e  of 0.07 t o  1-i:)S: " t h e  vcj lume 
# m e t e r i n g  s y s t e m  s h o u l d  b e  i n v e s t i g a t e d  b e f i i r e  b e g i n n i n g .  " 

CFR T i t l e  ai:), F'.irt 6 0 ,  A p p e n d i x  A ,  r i e t h o d  5 ,  S e c t i o n  4 . 4 .  i 
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Interpoll Laboratories. Inc. 

(612 ) 786-6020 

k z z l e  Callbration 

Data Sheet 

Date o f  Calibration: July 25. 1990 

Technician: D. a i t h  

Nozzle Number 8-4 

Nozzle rotated by 60 degree increments and diameter measured t o  nearest 

0.001 inch. Observed readings and average: 

Pot i ti on D l  ameter 

(inches) 

0.244 

0.243 

0.243 

Average: 0.243 



Interpol 1 Laboratories, Inc. 

(612) 786-6020 

Nozzle Calibration 

Data Sheet 

Date Of Calibration: July 26. 1990 

Technician: D. Smith 

Nozzle Nu&er 8-4 

Nozzle rotated by 60 degree increments and diameter measured to nearest 

0.001 Inch. Observed readings and average: 

Posi t i on Diameter 

(inches) 

1 0.244 

2 0.243 

3 0.242 

Average: 0.243 
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Interpol1 Laboratories 

S-Type P i to t  Tube Inspection Sheet 

Pitobe No. % z . 7  

(612)786-6020 

c 
r 
r 
r 
I 

? 
I 
I 
I 
3 
I 

Pitot t u b e  dimensions: 
1. External t u b i n g  diameter (Dt) , 3Il6 IN. 

2. * r'l0 IN. 

3. 5fk - IN. 
Base to  S ide  A opening plane (PA) 
Base t o  S ide  B opening  plane (P,) 

Al'lgnment: 

4. al <loo 
5. a2 <loo 

6. B1 < 5O /=  
0 7. B2 < 50 

0. 2 <.125" ,w 
9. U <.0625" , #V 

Distance from P i to t  t o  Probe Components: 

, 7r/B IN. 10. Pitot  t o  0.500 IN. nozzle 

-?. t 4  IN. 11. P i t o t  t o  probe sheath 

IN. 12. P i t o t  t o  thermocouple (para l le l  t o  probe) 7. 0 
13. Pitot  t o  thermocouple (perpendicular to probe) , 74 1 I N .  

Date o f  Inspection: Inspected by: 

/ x  - v-r9 

S-348(1) 

M-13 



Interpol1 Laboratories 

S-Type Pitot Tube Inspection Sheet 

Pitobe No. 9 -2 / 

(612)786-6020 

*I 

I 

I 
I 

Pi to t  tube dimensions: 

1. External t u b i n g  diameter (Dt) . T I L  IN. 
2. Base t o  Side A opening plane (PA) Vdd IN. 
3. s// / IN. Ease t o  Side E opening plane (P,) 

A1 i gnment : 

7 5 -  4. a1 <IO0 
5. a2  <loo 

6. B1 < 5O 2 
7. B2 < 50 2# 

8. 2 q.125. , d 2 -  
9. Y <.0625' s/. 

I 
Distance from Pi to t  to  Probe Components: 

II 10. P i t o t  t o  0.500 IN. nozzle 7&& IN. 

11. P i t o t  t o  probe sheath r, IN. 

12. Pi to t  t o  thermocouple (parallel  to  probe) 3*6.d IN. 

13. P i to t  t o  thermocouple (perpendicular t o  probe) L I N .  

I 
I 

Date of Inspection: Inspected by: I 





I n t e r p o l 1  Laboratories, Inc. 

Temwrature Measurement Device 
Ca l i b ra t i on  Sheet 

U n i t  under tes t :  
vendor ATKIIV5 

- s e r i a l  Number Por- 3 
I _  

- Model 396 '7-A 
Range 70 /?qq OF Thermocouple Type K 

O O C l  A 
4 Date o f  Ca l i b ra t i on  r-I&?d Technician I Ed H 

Method o f  Cal ibrat ion:  . 
a Coaparison against  ASTn re rcury  i n  glass theraoaerer using a theraostatred and insulated aluminum block designea 

t o  provide u n i f o r i  tenperature. The temperature i s  adjusted by ad jus t ing  the vol ta9e on the  block heater 
car t r idge .  
Oiega Hodel CL-300 Type I lher iocouple S i i u l t t o r  which provides 22 precise temoeraturc c w i v a l e n t  i i l l i v o l t  
s ignals.  The CL-300 i s  co ld  j u n c t i o n  coaoensated. Ca l ib ra t ion  accuracy i s  t 0.11 o f  span 1210041 1 degree 
( f o r  negative teaperatures add f 2 degrees. The EL-300 s i i u l a t e s  exac t ly  the i i l l i v o l t a g e  o f  a Type k 
thernocouple a t  the ind ica ted  teaoerature. 

h6. 

Des1 red 
Temp (OF) 

Nominal 

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 

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

Temperature of 
Standard o r  

Simulated Temp (OF) 

Resoonse o f  
U n i t  Under Test 

( O F )  

Averages: 16.06 I ,  38 I 
OF = o f f  scale response by u n i t  under t e s t  (OF1 

X dev = 100 A t  / (460 t t) 

@ u n i t  i n  to lerance 
U n i t  was not  i n  tolerance: reca l ib ra ted  - See new c a l i b r a t i o n  sheet. 

5-433 
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