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ACFM 
cc (ml) 
DSCFM 
DSML 

DIA. 
FP 
FTISEC 
g 
CPM 
C WACF 
CWDSCF 
g/dscm 
HP 
H RS 
IN. 
IN.HC. 
IN.WC. 
LB 
LBIDSCF 
LBIHR 
LB/lObBTU 
LBIMMBTU 
LTPD 
M W  
mg/Nm’ 
ug/Nm’ 
microns (um) 
MIN. 
ng 
ohmcm 
P M  
PPH 
PPM 

DEC-F ( O F )  

PPmC 
PPmd 
PPmIw 
PPt 
PSI 
SQ.FT. 
TPD 
ug 
vlv 
WIW 

< 

AB B REV I AT I 0 N S 

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

Standard conditions are defined as 68OF (20°C) and 29.92 IN. of mercury pressure. 

&ackhphi$&bbrn.h 

... 
111 
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INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

Certifications Required For Performance Test Reports 

Note: All periormance test reports must contain a certification by the responsible parties that the test results have been reported 
accurately, that the field data is a true representation of the sampling procedures, and that the process data IS a true indicator 
of the operating parameters o i  the emissions unit at the time oi  the periormance test. (Rei. Minn. Rules pt. 7017.2040). 
Periormance test results will nor be accepted without certification of the report. 

1. Certification of sampling procedures by the team leader of the personnel conducting the sampling 
procedures: 

"I certify under penalty of law that the sampling procedures were performed in accordance with the 
approved test plan and that the data presented in this test report are, to the best of my knowledge and belief, 

Title: 

ipIete.&II exceptions are listed and explained below." 

Printed Name of Person Signing: fi&&-k 1 

y Date: Sczf 

2. Certification of analytical procedures by the person responsible for the laboratory analysis of field 
samples: 

"I certify under penalty of law that the analytical procedures were performed in accordance with the 
requirements of the test methods and that the data presented for use in the test report were, to the best of 

and complete. All exceptions are li 
Printed Name of Person Signing: B-&L,k .L 
Date: e -Lr.fy 

d and ex I 'ned below." 

3. Certification of test report by the senior staff person at the testing company who is responsible 
for compiling and checking the test report: 

"I certify under penalty of law that this test report and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and 
evaluated the test information submitted. Based on my inquiry of the person or persons who performed 
sampling and analysis relating to the performance test, the information submitted in this test report is, to the 
best of my knowledge and belief, true, accurate, and complete. All exceptions are listed and explained 
below." 

nted Name of Person Signing: > ? A & /  . h 
.+ 

4. 
"I certify under penalty of law that the information submitted in this test report accurately reflects the 
operating conditions at the emission facility during this performance test and describes the date and nature 
of all operational and maintenance activities that were performed on process and control equipment during 
the month prior to the performance test. Based on my inquiry of the person or persons who performed the 
operational and maintenance activities, the information submitted in this test report is, to the best of my 
knowledge and belief, true, accurate, and complete. All exceptions are listed and explained below." 

Signature: 
Title: Date: 

Certification of test report by owner or operator of the emission facility: 

Printed Name of Person Signing: 

1 -5-94-C:\STACK\WP\FORMN-180 

Page 15 
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' I  Title: 
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INTERPOLL LABORATORIES, INC. 
(61 2 )  786-6020 

Certifications Required For Performance Test Reports 

Nore: All periormance tesr repons musr contain a ceniiicarion by the responsible panies thar rhe tesr results have been reponed 
accurarely, char rhe field data IS a true represenrarion oi  the sampling procedures, and that the process dam is a true indicator 
oi  the operaring paramerers o i  the emissions unit at the time o i  the pedormance test. iRei. Minn. Rules pt. 7017.2040l. 
Periormance test resulrs will not be accepted without cenification oi  the repon. 

1. Certification of sampling procedures by the team leader of the personnel conducting the sampling 
procedures: 

"I  certify under penalty of law that the sampling procedures were performed in accordance with the 
approved test plan and that the data presented in this test report are, to the best of my knowledge and belief, 
true, accurate, and complete. All exceptions are listed and explained below." 

Signature: d I ri b A . 4 k J  ., Printed Name of Person Signing: :i.la."/l l<U,=A /e,", 
Title: f ld-ic{ . -  J / ; . ; F j l , Y i i . /  Date: --ii-..9q 

. .  

, 

1. Certification of analytical procedures by the person responsible for the laboratory analysis of field 
samples: 

"1 certify under penalty of law that the analytical procedures were performed in accordance with the 
requirements o i  the test methods and that the data presented for use in the test report were, to the best of 

curate, and complete. All exceptions are listed and ex lained below." 
Printed Name of Person Signing: -.&u m!<, %, 
Date: 7/,,/9v 

, I  

3. Certification of test report by the senior staff person at the testing company who. is responsible 
for compiling and checking the test report: 

"1 certify under penalty of law that this test report and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and 
evaluated the test information submitted. Based on my inquiry of the person or persons who performed 
sampling and analysis relating to the performance test, the information submitted in this test report is, to the 
best of my knowledge and belief, true, accurate, and complete. All exceptions are listed and explained 
below." 

Signature 
Title: 

4. 
"I  certify under penalty of law that the information submitted in this test report accurately reflects the 
operating conditions at the emission facility during this performance test and describes the date and nature 
of all operational and maintenance activities that were performed on process and control equipment during 
the month prior to the periormance test. Based on my inquiry o i  the person or persons who performed the 
operational and maintenance activities, the information submitted in this tesr report is, to the best of my 
knowledge and belief, true, accurate, and complete. AI1 exceptions are listed and explained below." 

Signature: 
Title: Date: 

inted Name of Person Signing: a-ds .h=?~* 
7////9f 

- 
I -  

Certification of test report by owner or operator of the emission facility: 

Printed Name of Person Signing: 

1 -~geC.?S~ACK\LVRFORMN-180 

Page 13 
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I :  
1 -  1 INTRODUCTION 

During May 24 - 27, 1994 Interpoll Laboratories personnel conducted the following 

air emission tests at the Cyprus Northshore Mining Facility in Silver Bay, Minnesota: 

Source Parameters Date 

No. 12 Pelletizer Hood Exhaust Inlet PM,SO,,NO, 5-24-94 (2 Conditions) 
No. 12 Pelletizer Hood Exhaust Stack PM,SO,,NO, 5-24-94 (2 Conditions) 

No. 12 Pelletizer North Rotoclone Inlet PM 5-24-94 

No. 12 Pelletizer North Rotoclone Stack PM,VE 5-24-94 

No. 12 Waste Gas Inlet PM,SO,,NO, 5-25-94 (2 Conditions) 

No. 12 Pelletizer Waste Gas Stack PM,SO,,NO, 5-25-94 (2 Conditions) 

No. 1104 Pelletizer Waste Gas Stack PM,SO,,NO, 5-26-94 

No. 1105 Pelletizer Waste Gas Stack PM,SO,,NO, 5-26-94 

No. 2 Boiler Stack PM,SO,,NO, 5-27-94 

Dry Cobber Stack PM,VE 5-26-94 

No. 2 Fine Crusher Stack PM,VE 5-25-94 
Bin Storage Stack PM,VE 5-25-94 

On-site testing was performed by Ron Rosenthal, Mark Kaehler, Duane Van Hoever, Scott 

Bainville, Bob Aschenbach, Ed Juers, Ed Trowbridge, Dave Vaaler, Dennis Marso, and Ken 

Nuessmeier. Coordination between testing activities and plant operation was provided by 

Dennis Wagner of Cyprus Northshore Mining. The tests were not witnessed by a member 

of the Minnesota Pollution Control Agency. 

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

Title 40, Part 60, Appendix A (revised July 1, 1993). A preliminary determination of the gas 

linear velocity profile was made at each test site before the first particulate determination to 

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

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

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

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

1 
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analyzed as per Minnesota Rules, Part 701 1.0725. 

Sulfur dioxide, oxides of nitrogen, oxygen, and carbon dioxide concentrations were 

determined in accordance with Methods 6C, 7E, and 3A (Ibid). A slip stream of sample gas 

was withdrawn from the exhaust gas stream using a heated stainless steel probe equipped 

with a filter to remove interfering particulate material. The particulatefree gas was transport- 

ed to the analyzers by means of a heat-traced probe and filter assembly. After passing 

through the filter, the gas passed through a chilled condenser-type moisture removal system. 

The particulatefree dry gas was then transported to the analyzers with the excess exhausted 

to the atmosphere through a calibrated orifice which was used to ensure that the flow from 

the stack exceeds the requirements of the analyzers. A threeway valve on the probe was 

used to introduce standard gas for the "system bias check". 

The analog response of each analyzer was recorded with a strip chart recorder. The 

SO,, NO,, 0, and CO, analyzers were calibrated with National Specialty Gases (EPA 

Protocol l), Scott Specialty, and Linde standard gases. The instrument was calibrated before 

and after each run as per €PA Method 6C, 7E, and 3A. The sample probe was moved 

through a threepoint traverse (1/6, 3/6, 5/6 of the stack diameter) to measure sulfur dioxide 

and oxides of nitrogen concentrations. 

Testing on the Pelletizer Hood Exhaust Inlet was conducted from a set of four test 

ports situated horizontally on a vertical section of rectangular ducting. Testing on the Hood 

Exhaust Stack was conducted form two test ports oriented at 90 degrees. The test port 

location meets EPA specifications. A 24-point traverse was used at each test site. Each 

traverse point was sampled for 2.5 minutes for a total of 60 minutes per run. 

Testing on the Waste Gas Inlet was conducted from a set of five test ports situated 

horizontally on a vertical section of rectangular ducting. Testing on the Waste Gas Stack was 

conducted from two test ports oriented at 90 degrees. The test port location meets EPA 

specifications. A 25-point traverse was used at the Inlet test site and a 24-point traverse was 

used at the stack. Each point was sampled for 2.5 minutes for a total of 62.5 minutes at the 

Inlet and 60 minutes at the stack. 

2 
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2 SUMMARY AND DISCUSSION 

The results of the air emission compliance tests are summarized in Tables 1 - 18. An 

overview of these results and their emission limits is presented below: 

PARAMETER Limit MEASURED 
SOURCE NO. 2 

No. 2 Boiler Stack 

Particulate. . . . . . (LBI~O~BTU) 0.6 

Sulfur Dioxide . . . (LB1106BTU) 2.5 

Oxides of Nitrogen . . . (ppm,d) NIA 

20 Opacity . . . . . . . . . . . . . . (%) 

SOURCE NO. 11 

No. 2 Fine Crusher Stack 
Particulate. . . . . . . (GWDSCF) 0.002 

Opacity . . . . . . . . . . . . . . (%I 20 

SOURCE NO. 22 

Dry Cobber Stack 
Particulate. . . . . . . (CWDSCF) 0.01 

Opacity . . . . . . . . . . . . . . (%) 20 

Bin Storage Stack 
Particulate. . . . . . . (CWDSCF) 0.03 

Opacity . . . . . . . . . . . . . . (%) 20 

SOURCE NO. 48 

SOURCE NO. 76 

No. 12 Pelletizer North Rotoclone Inlet 
Particulate. . . . . . . (CWDSCF) NIA 

NIA . . . . . . . . . . . . . . . . . (LBIHR) 

No. 12 Pelletizer North Rotoclone Stack 
Particulate. . . . . . . (CWDSCF) 0.03 

NIA 

20 

PM Removal Efficiency . . . (YO) NIA 

. . . . . . . . . . . . . . . . . (LBIHR) 
Opacity . . . . . . . . . . . . . . (%) 

3 

0.04 

0.616 

0.700 

1 

0.004 
0 

0.005 

0 

0.5985 

199 

(6j$ \ 

22 
0 

89 
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SOURCE NO. 101 (REMOVAL BASED ON LB/HR) 

PM Removal Efficiency. . . . (%) 

SO, Removal Efficiency . . . (YO) 
NIA 

NIA 

No. 12 Pelletizer Hood Exhaust !& 
Particulate. . . . . . . (CWDSCF) NIA 

Sulfur Dioxide . . . . . . . (ppm,d) NIA 

Oxides of Nitrogen . . . (ppm,d) NIA 

No. 12 Pelletizer Hood Exhaust && 
Particulate . . . . . . . (CWDSCF) 0.01 
Sulfur Dioxide . . . . . . . (ppm,d) NIA 

Oxides of Nitrogen . . . (ppm,d) NIA 

(06 7 . 
-- (REMOVAL BASED ON LE/HR) 

PM Removal Efficiency. . . . (%I 
SO, Removal Efficiency . . . (%) 

NO, Removal Efficiency . . . (70) 

NIA 

NIA 

NIA 

No. 12 Pelletizer Waste Cas j& (5-25-941 
Particulate. . . . . . . (GWDSCF) NIA 

Sulfur Dioxide . . . . . . . (ppm,d) NIA 

Oxides of Nitrogen . . . (ppm,d) NIA 
. .  

No. 12 Pelletizer Waste Cas && (5-25-94) 
Particulate . . . . . . . (CWDSCF) 0.01 
Sulfur Dioxide . . . . . . . (ppm,d) NIA 

Oxides of Nitrogen . . . (ppm,d) NIA 

4 

98 
90 

0.141 
9 
10 

0.009 
3 
6 

91 
100 
84 

0.105 
6 

107 

. . ,  

.. 

I 0.033..) 
Sl 

107 

98 
95 

0.132 
14 
14 

0.009 
3 
5 

93 
100 
90 

0.135 
6 

109 

1 I .  ,.~...~ -- ..,, 
' 0.038_./ 
< 1  
104 
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Source LIMIT MEASURED 

No. 1104 Pelletizer Waste Gas Stack 

Particulate . . . . . . . . . . . .  (CWDSCF) 0.01 4Ziz L 
. . . . . . . . . . . . . . . . . . .  (LB/HR) NIA 22 

No. 1105 Pelletizer Waste Gas Stack 

Particulate . . . . . . . . . . . .  (CWDSCF) 0.01 

. . . . . . . . . . . . . . . . . . .  (LB/HR) N/A 9.7 

N difficulties were encountered in the field or in tt laboratory evaluation of the 

samples. On the basis of these facts and a complete review of the data and results, it is our 

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

which existed at the time the test was performed. 

5 
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Table 17a. Summary of the Results of the May 27, 1994 Sulfur Dioxide Emission 

Compliance Test of the No. 2 Boiler Stack at the Cyprus Northshore Mining 

Facility in Silver Bay, Minnesota. 

Time Concentration Emission Factor 

TestlRun Date (HRS) (DDm,d) (LB/106BTU) 

2311 5-27-94 0843-0941 204 0.608 
2312 5-27-94 1003-1101 207 0.61 7 

, 2313 5-27-94 1116-1216 209 0.623 
Avg 207 0.616 
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Table 17b. Summary of the Results of the May 24 - 27, 1994 Sulfur Dioxide Emission 

Compliance Tests at the Cyprus Northshore Mining Facility in Silver Bay, 
Minnesota. 

Time Concentration Emission Rate 

Test/Run Date (HRS) ~DDm,d) (LB/HRI 
No. 12 Pelletizer Hood Exhaust Inlet - (ELECTRICS ON) 

111 5-24-94 0953-1051 4 9.4 

112 5-24-94 1148-1246 12 28 

113 5-24-94 1328-1452 12 28 

Avg 9 22 

' No. 12 Pelletizer Hood Exhaust Inlet - (ELECTRICS OFD 
71 1 5-24-94 1523-1621 14 32 

712 5-24-94 1643-1 741 14 32 

713 5-24-94 1808-1 906 14 32 

Avg 14 32 

No. 12 Pelletizer Hood Exhaust Stack - (ELECTRICS ON) 

2/1 5-24-94 0954-1052 4 2.5 

2/2 5-24-94 1149-1247 4 2.5 
2/3 5-24-94 1329-1453 2 1.2 

Avg 3 2.1 

No. 12 Pelletizer Hood Exhaust Stack - (ELECTRICS OFD 
6/1 5-24-94 1524-1 622 1 0.63 

6/2 5-24-94 1644-1 742 3 1.9 

613 5-24-94 1809-1907 4 2.5 

Avg 3 1.7 

34 



-I 

I: 
I- - Table 17c. Summary of the Results of the May 24 - 27, 1994 Sulfur Dioxide Emission 

Compliance Tests at the Cyprus Northshore Mining Facility in Silver Bay, 

Minnesota. 

Time Concentration Emission Rate 

Test/Run Date (HRS) born,& (LBIHRI 

No. 12 Pelletizer Waste Gas Inlet - (ELECTRICS ON) 
8/1 5-25-94 092ai026 6 14 
812 5-25-94 1 1 13-1 21 1 6 14 
813 5-25-94 i25a i356  6 13 
A% 6 14 

No. 12 Pelletizer Waste Gas Inlet - (ELECTRICS OFFI 
911 5-25-94 1433-1 531 7 16 
912 5-25-94 1600-1 658 7 16 
913 5-25-94 1726-1824 3 7.1 
Avg 6 13 

No. 12 Pelletizer Waste Gas Stack - (ELECTRICS ON) 

1011 5-25-94 0929-1027 2 1.3 
1 012 5-25-94 1114-1212 < 1  < 0.63 
1013 5-25-94 1259-1 357 < 1  < 0.62 
Avg 4 1  4 0.84 

No. 12 Pelletizer Waste Gas Stack - (ELECTRICS OFFI 
12/1 5-25-94 1434-1532 < l  < 0.62 
1 1 2  5-25-94 1600-1658 < 1  < 0.62 
1 2/3 5-25-94 1727-1825 < 1  < 0.62 
Avg < 1  < 0.62 
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Table 17d. Summary of the Results of the May 24 - 27, 1994 Sulfur Dioxide Emission 

Compliance Tests at the Cyprus Northshore Mining Facility in Silver Bay, 

I Minnesota. 

Time Concentration Emission Rate 

TedRun Date IHRS) 1oom.d) (LBIHR) 

No. 1104 Pelletizer Waste Gas Stack - (ELECTRICS ON) 

I 
I 
I -. 

1511 5-26-94 081 4-091 3 < 1  < 0.69 
1512 5-26-94 0959-1058 < l  < 0.66 
1513 5-26-94 1144-1242 3.1 2.1 

No. 1105 Pelletizer Waste Gas Stack - (ELECTRICS ON) 
1611 5-26-94 081 1-0912 4 2.9 
1 6l2 5-26-94 0956-1 057 4 2.9 
1 613 5-26-94 1141-1241 2 1.4 
Avg 3 2.4 

I 

I 
I 
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Table 18a. Summary of the Results of the May 27, 1994 Oxides of Nitrogen Emission 
Compliance Test of the No. 2 Boiler Stack at the Cyprus Northshore Mining 

Facility in Silver Bay, Minnesota. 

Time Concentration Emission Factor 

TedRun Date (HRS) (DDl'tl,d) (LB/1 O'BTU) 

2311 5-27-94 0843-0941 344 0.73 7 

2312 5-27-94 1003-1101 309 0.662 

2313 5-27-94 11 18-121 6 327 0.700 

Avg 327 0.700 
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Table 18b. Summaty of the Results of the May 24 - 27, 1994 Oxides of Nitrogen 

Emission Compliance Tests at the Cyprus Northshore Mining Facility in Silver 
Bay, Minnesota. 

Time Concentration Emission Rate 

TestlRun Date (HRS) (DDm.d) (LBIHR) 
No. 12 Pelletizer Hood Exhaust Inlet - (ELECTRICS ON) 

111 5-24-94 0953-1051 1 1.7 

112 15-24-94 1 148-1 246 14 24 

113 5-24-94 1328-1452 14 23 

Avg 10 16 

No. 12 Pelletizer Hood Exhaust Inlet - (ELECTRICS OFF) 

711 5-24-94 1523-1 621 15 25 

712 5-24-94 1643-1741 14 23 

713 5-24-94 1808-1 906 14 23 

Avg 14 23 

No. 12 Pelletizer Hood Exhaust Stack - (ELECTRICS ON) 

2l1 5-24-94 0954-1052 6 2.7 
212 5-24-94 1 149-1 247 6 2.6 

213 5-24-94 1329-1 453 5 2.2 

Avg 6 2.5 

No. 12 Pelletizer Hood Exhaust Stack - (ELECTRICS OFF) 

6/1 5-24-94 1524-1 622 5 2.3 

6/2 5-24-94 1644-1 742 5 2.2 

613 5-24-94 1809-1907 6 2.7 

Avg 5 2.4 
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Table lac. Summary of the Results of the May 24 - 27, 1994 Oxides of Nitrogen 
Emission Compliance Tests at the Cyprus Northshore Mining Facility in Silver 

Bay, Minnesota. 

Time I Concentration Emission Rate 
TestlRun Date (HRS) (DDm,d) (LB/HR) 

No. 12 Pelletizer Waste Gas Inlet - (ELECTRICS ON) 

8/1 5-25-94 0928-1026 104 179 
8/2 5-25-94 1 1 13-1 21 1 1 oa i a i  
a13 5-25-94 1258-1 356 110 168 
Avg 107 176 

No. 12 Pelletizer Waste Gas Inlet - (ELECTRICS OFD 
911 5-25-94 1433-1 531 110 1 78 
912 5-25-94 1600-1 658 109 1 78 
913 5-25-94 1 726-1824 107 1 a2 
Avg 109 179 

No. 12 Pelletizer Waste Gas Stack - (ELECTRICS ON) 

1011 5-25-94 0929-1 027 1 oa 50 
1012 5-25-94 1114-1212 1 oa 50 
1 013 5-25-94 1259-1357 105 47 
A% 107 48 

No. 12 Pelletizer Waste Gas Stack - (ELECTRICS OFD 
12/1 5-25-94 1434-1532 105 46 
1 1 2  5-25-94 1600-165a 104 46 
12/3 5-25-94 1727-1 a25 103 45 
Avg 104 46 
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Table 18d. 

. 
Summary of the Results of the May 24 - 27, 1994 Oxides of Nitrogen 

Emission Compliance Tests at the Cyprus Northshore Mining Facility in Silver 

Bay, Minnesota. 

Time Concentration Emission Rate 

TestIRun Date (HRS) (oom,d) (LBIHR) 

No. 1104 Pelletizer Waste Gas Stack - (ELECTRICS ON) 
1511 5-26-94 081 4-091 3 83 41 

1 512 5-26-94 0959-1058 84 40 

1 513 5-26-94 1144-1242 90 44 

Avg 86 42 

No. 1105 Pelletizer Waste Gas Stack - (ELECTRICS ON) 
16/1 5-26-94 081 1-0912 77 41 

1 612 5-26-94 0956-1 057 86 45 

1613 5-26-94 1141-1241 87 44 

Avg 83 43 
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3 RESULTS 

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

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

the particulate, sulfur dioxide, oxides of nitrogen, and opacity observations. Preliminary 

measurements including test port locations are given in the appendices. 

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

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

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

emission rate has been calculated using the product of the concentration times flow method. 
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3.1 Results of Orsat & Moisture Analvsis 
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Cyprus N o r t h s h o r e  M i n i n g  
S i l v e r  Bay, MN 

T e s t  No. 1 
No. 12 P e l l e t i z e r  Hood Exhaus t  I n l e t  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  Analyses-----Methods 3 8 4(Zv/v) 

Date 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 .  ........... 
oxygen. . . . . . . . .  ........... 
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  ............ 
oxygen. . . . .  ............... 
n i t r o g e n  .................. 
w a t e r  vapor . . . . . . . . . . . . . .  . 

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  ............ 
Water  mass f l o w  ......( LB/HR) 

F O .  

Run 1 
05-24-94 

0.07 

20.58 

79.35 

0.06 

18.88 

72.81 

8.24 

28.83 

27.94 

0.965 

59248 

Run 2 Run 3 
05-24-94 05-24-94 

0.14 0.32 

20.06 20.06 

79.80 79.62 

0.13 

18.18 

72.31 

9.38 

28.82 

27.81 

0.961 

69094 

4.571 6.000 

0.29 

18.27 

72.53 

8.90 

28.85 

27.89 

0.963 

64245 

2.625 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. HN 

=r 

I 

I 
I 

T e s t  No. 2 
No. 12  P e l l e t i z e r  Hood Exhaust  S tack  

R e s u l t s  of O r s a t  & M o i s t u r e  Analyses-----  Methods 3 & 4 ( t v / v )  

Date  o f  r u n  

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

Run 1 . Run 2 Run 3 
05-24-94 05-24-94 05-24-94 

c a r b o n  d iox ide . . . . . . . . . . . .  0.30 

oxygen.................... 20 .20  

n i t r o g e n  .................. 79 .50  

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

c a r b o n  d iox ide . . . . . . . . . . . .  

oxygen... . . . . . . . . . . . . . . . . .  

n i t r o g e n  .................. 
w a t e r  vapor. . . . . . . . . . . . . . .  

D ry  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  ............ 
Water  mass f l o w .  .....( L B / H R )  

0.27 

18.05 

71.04 

10.64 

28.86 

27.70 

0.957 

20723 

0.30 , 0.30 

20 .20  20.20 

79.50 79 .50  

0 .27  0.27 

1.7.94 17.91 

70.59 70.47 

11 .20  11.35 

28.86 28.86 

27.64 27.62 

0.955 0 .954 

21777 22207 

FO 2.333 2.333 2.333 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
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. MN 

T e s t  No. 4 
No. 12 P e l l e t i z e r  N o r t h  R o t o c l o n e  I n l e t  

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

D a t e  o f  run 

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

Run 1 Run 2 Run 3 
05-24-94 OS-24-94 OS-24-94 

c a r b o n  d i o x i d e . . . . . . . . . . . .  0.03 

oxygen . . . . . . . . . . . . . . . . . . . .  20.90 

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

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

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

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

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

45 

0.03 

20.5s 

77.76 

1.66 

28.'84 

28.66 

0.990 

1954 

0.03 0.03 

20.90 20.90 

79.07 79.07 

0.03 0.03 

20.60 20.56 

77.9s 77.78 

1.41 1.63 

28.84 28.84 

28.69 28.66 

0.991 0.990 

1500 1768 
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I n t e r p o l 1  Labs R e p o r t  No. 4 - 2 9 7 1  

S i  1 v e r  Bay. MN 
Cyprus  N o r t h s h o r e  M i n i n g .  

T e s t  No. 5 
No. 1 2  P e l l e t i z e r  N o r t h  R o t o c l o n e  ,S tack  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  Analyses-----  Methods 3 8 4 ( * v / v )  

Date  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 iox ide . . . . . . . . . . . .  

oxygen .................... 
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 . . . . . . . . . . . .  

oxygen .................... 
n i t r o g e n  . ................. 
w a t e r  vapor . . . . . . . . .  ...... 

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  ............ 
Water  mass f l o w  . . . . . .  (LB/HR) 

Run 1 
05-24-94 

0 .03  

2 0 . 9 0  

7 9 . 0 7  

0 . 0 3  

2 0 . 5 6  

7 7 . 7 9  

1 . 6 2 *  

2 0 . 8 4  

2 0 . 6 7  

0 . 9 9 0  

1 3 3 8 7  

Run 2 
05-24-94 

0 . 0 3  

2 0 . 9 0  

7 9 . 0 1  

0 . 0 3  

2 0 . 5 5  

7 7 . 7 5  

1 . 6 7 *  

2 8 . 0 4  

2 8 . 6 6  

0 . 9 9 0  

1 0 6 0 9  

* Free  o r  condensed w a t e r  I n  t h e  gas s t ream.  

46 

Run 3 
OS-24-94 

0 . 0 3  

2 0 . 9 0  

7 9 . 0 7  

0 . 0 3  

2 0 . 5 7  

7 7 . 8 1  

1 . 5 9 *  

2 0 . 8 4  

2 0 . 6 7  

0 . 9 9 0  

9 1 4 0  
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i  1 v e r  Bay. MN 

T e s t  No. 6 
No. 12 P e l l e t i z e r  Hood Exhaus t  S tack  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  Analyses----- Methods 3 & 4 

Date  o f  r u n  
Run 1 Run 2 

05-24-94 05-24-94 05 

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

ca rbon  d i o x i d e . . . . . . . .  . . . .  
oxygen .................... 
n i t r o g e n  .................. 

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

ca rbon  d i o x i d e . . . . . . . . . . . .  

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

Dry 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 . .  .......... 
Water mass f l o w  ...... ( L B / H R )  

0.30 

20.30 

79.40 

0.27 

18.27 

71.45 

IO.Ol* 

28.86 

27.77 

0.959 

22046 

Run 3 
24-94 

0.30 0.30 

20.30 20.30 

79.40 79.40 

0.27 

18.05 

70.61 

11.07 

28.86 

27.66 

0.955 

21750 

0.26 

17.06 

69.84 

12.04 

28.86 

27.55 

0.952 

23746 

* Free o r  condensed w a t e r  i n  t h e  gas s t ream.  

FO 2.000 2.000 2.000 

47 
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I n t e r p o l l  Labs R e p o r t  No. 4 - 2 9 7 1  
Cyprus  N o r t h s h o r e  Mining 

S i l v e r  Bay. MN 

T e s t  No. 7 
No. 12 P e l l e t i z e r  Hood Exhaus t  I n l e t  

R e s u l t s  o f  O r s a t  a M o i s t u r e  Analyses-----  Methods 3 a 4 ( * v / v )  

D a t e  o f  r u n  

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

ca rbon  d i o x i d e . . . . . . .  . . ... 
oxygen .................... 
n i t r o g e n . .  . . .............. 

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

ca rbon  d i o x i d e . . . . .  . . ..... 
oxygen. . . . . . . . . . . . . . . . . . . .  

n i t r o g e n  .................. 
w a t e r  vapor . . . . . .  ......... 

Dry  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  ........ 
Spec i  P i c  g r a v i t y . .  .......... 
Water mass f l o w  ...... (LB/HR) 

FO 

Run 1 Run 2 Run 3 
05 -24 -94  05 -24 -94  0 5 - 2 4 - 9 4  

0 . 0 9  

2 0 . 0 3  

7 9 . 8 8  

0 . 0 8  

1 7 . 9 7  

7 1 . 6 6  

1 0 . 2 9  

2 8 . 8 2  

2 7 . 7 0  

0 . 9 5 7  

73855  

9 . 6 6 7 '  

0 . 3 7  0 . 2 3  

2 0 . 0 7  2 0 . 0 3  

7 9 . 5 6  7 9 . 7 4  

0 . 3 4  0 . 2 1  

1 8 . 2 9  1 7 . 9 4  

7 2 . 4 9  7 1 . 4 0  

8 . 8 9  1 0 . 4 6  

2 8 . 8 6  2 8 . 8 4  

2 7 . 9 0  2 7 . 7 0  

0 . 9 6 4  0 . 9 5 7  

6 2 1 9 2  74555  

2 . 2 4 3  3 . 7 8 3  

I 48 I 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i  1 v e r  Bay, MN 

T e s t  No. 8 
No. 12 P e l l e t i z e r  Waste Gas I n l e t  

R e s u l t s  o f  O r s a t  a M o i s t u r e  Analyses-----  Methods 3 8 4(*v/v) 

Date  o f  r u n  

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

Run 1 Run 2 Run 3 
05-25-94 05-25-94 05-25-94 

c a r b o n  d i o x i d e .  ........... 2.10 

oxygen .................... 16.70 

n i t r o g e n  .................. 81.20 

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

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

oxygen. . . . . . . . . . .  . . . . . . . . .  
n i t r o g e n  .................. 
w a t e r  vapor . . . . . . . . . . . . . . .  

D ry  m o l e c u l a r  w e i g h t  ........ 
W e t  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  ............ 
Water mass f l o w  ......( L B / H R )  

FO 

49 

1.97 

15.70 

76.32 

6.00 

29.00 

28.34 

0.979 

43052 

2.000 

2.09 2.23 

16.69 16.81 

81.22 80.96 

1.97 2.10 

15.77 15.84 

76.73 76.28 

5.53 5.78 

29.00 29.03 

28.39 28.39 

0.981 0.981 

38414 36737 

2.014 1.834 
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I n t e r p o l 1  Labs R e p o r t  No. 4 - 2 9 7 1  

Cyprus  N o r t h s h o r e  M i n i n g  
S i l v e r  Bay, MN 
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. T e s t  No. 9 
No. 12 P e l l e t i z e r  Waste Gas I n l e t  

R e s u l t s  o f  O r s a t  B U o i s t u r e  Analyses-----Methods 3 B 4 ( I v / v )  

Date  o f  r u n  
Run 1 Run 2 Run 3 

05 -25 -94  05-25-94 05-25-94 

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 . 1 7  

oxygen . . . . . . , . . . . . . . . .  .... 1 6 . 6 3  

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

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

ca rbon  d i o x i d e . . .  ......... 2 . 0 1  

oxygen.. . . . . . . . . . . . .  ...... 1 5 . 4 1  

n i t r o g e n  .................. 7 5 . 2 2  

w a t e r  vaDor ............... 7 . 3 6  

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

Wet m o l e c u l a r  w e i g h t  ........ 2 8 . 2 0  

S p e c i f i c  g r a v i t y  ............ 0 . 9 7 4  

Water mass f l o w  ......( LB/HR) 50464  

FO 1 . 9 6 8  

2 . 2 2  

1 6 . 6 2  

8 1 . 1 6  

2 . 1 6  

1 6 . 6 1  

8 1 . 2 3  

2 . 0 5  

1 5 . 3 4  

7 4 . 9 1  

7 . 7 1  

2 9 . 0 2  

2 8 . 1 7  

0 . 9 7 3  

5 3 3 5 7  

2 . 0 0  

1 5 . 3 6  

7 5 . 1 2  

7 . 5 3  

2 9 . 0 1  

2 8 . 1 8  

0 . 9 7 3  

54162  

1 . 9 2 8  1 . 9 8 6  
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 

Cyprus  N o r t h s h o r e  M i n i n g  
S i l v e r  Bay. MN 

I: 
I- 
I' 
I: 
I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T e s t  No. 10 
No. 1 2  P e l l e t i z e r  Waste Gas S tack  

R e s u l t s  of O r s a t  8 M o i s t u r e  Analyses-----  Methods 3 8 4(tv/v) 

Date  o f  run 

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

Run. 1 Run 2 Run 3 
05-25-94 05-25-94 05-25-94 

c a r b o n  d iox ide . . . . . . . . . . . .  2 .47 

oxygen. . .  . . ............... 16.74 

n i t r o g e n  . ................. 80.79 

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

c a r b o n  d i o x i d e . . . . . . . . . .  .. 
oxygen. . . . . . . . . . . .  ........ 
n i t r o g e n  .................. 
w a t e r  vapor . . . . . . . . . . . . . . .  

D ry  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  ............ 
Water  mass f l o w  ...... (LB/HR) 

2.06 

13 .96  

67.38 

16.59*  

29.06 

27.23 

0 . 9 4 1  

41538 

1 .87  2 .01  

16.77 16.65 

81.36 81.34 

1 . 5 4  

13.84 

67.15 

17.46 

28.97 

27.05 

0 .935 

37231  

1.63 

13.47 

65 .81  

19.09 

28.99 

26.89 

0.929 

41071 

* F ree  o r  condensed w a t e r  i n  t h e  gas s t ream.  

FO 1.684 2.209 2 .114 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 

Cyprus  N o r t h s h o r e  M i n i n g  
S i l v e r  Bay, MN 
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T e s t  No. 12 
No. 12 P e l l e t i z e r  Waste Gas S tack  

R e s u l t s  o f  O r s a t  B M o i s t u r e  Analyses-----Methods 3 a 4(Zv/v) 

Date  o f  r u n  
Run 1 Run 2 Run 3 

05-25-94 05-25-94 05-25-94 

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

ca rbon  d iox ide . . . . . . . . . . . .  

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

1.90 

16.68 

81.42 

1 .90  1 . 9 0  

16.69 1 6 . 7 1  

8 1 . 4 1  81.39 

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

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

1.53  

13.46 

65.70 

1 9 . 3 1  

1.54 1.53 

1 3 . 4 9  13.48 

65.80 65 .65  

19.17*  19.34* 

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  ............ 
Water mass Plow ......( L8/HR) 

20.97 

26.85 

0.928 

41388 

28.97 28.97 

26.87 26.85 

0 .928 0.927 

42626 45600 

* Free o r  condensed w a t e r  i n  t h e  gas  s t r e a m .  

FO 2.221 2 . 2 1 6  2.205 
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C y p r u s  N o r t h s h o r e  M i n l n g  
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T e s t  No. 15  
No. 1104 P e l l e t i z e r  Waste Gas S t a c k  

R e s u l t s  o f  O r s a t  lh M o i s t u r e  Analyses-- - - -  Methods 3 lh 4 ( W / v )  

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

05-26-94 05-26-94 05-26-94 

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

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

oxygen. . . . . . . . . . . . . . . . . . . .  

n l t r o g e n  .................. 

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

c a r b o n  d lox lde . . . . . . . . . . . .  

oxygen.. . . . . . . . . . . . . . . . . . .  

n i t r o g e n .  ................. 
w a t e r  vapor . . . . . . . . . . . . . . .  

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 l t y  ............ 

1.54 

17.39 

81.07 

1.65 1.67 

17.12 17.19 

81.23 81 .14  

1 . 3 1  1 .40  1.42 

14 .81  14.49 14.58 

69.06 68.74 68.84 

14.82 15.37 15.16 

28.94 28.95 28.95 

27.32 27.27 27.29 

0 .944  0 .942 0.943 

Wate r  mass f l o w  ...... (LB/HR) 33881 33747 34247 

FO 2.279 2 .291  2.222 



1. I n t e r D o l l  Labs R e p o r t  No. 4-2971 
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Cyprus  N o r t h s h o r e  M i n i n g  
S i l v e r  Bay. MN 

T e s t  No. 16  
No. 1105 P e l l e t i z e r  Waste Gas S tack  

R e s u l t s  o f  O r s a t  (L M o l  s t u r e  Analyses-----  Methods 3 (L 4 ( Z v / v )  

Date o f  r u n  

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

ca rbon  d iox ide . . . . . . . . . . . .  

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

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

ca rbon  d iox ide . . . . . . . . . . . .  

oxygen.. . . . . . . . . . . . . . . . . . .  

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 .  

Spec i  P i c  g r a v l  t y . .  ... 
Water  mass Plow. .  .... 

FO 

....... 

...... 

...... 

...... 
LB/HR) 

Run 1 Run 2 Run 3 
05-26-94 05-26-94 05-26-94 

1.68 

17.43 

80.89 

1.47 

15.27 

70.87 

12.39 

28.97 

27 .61  

0 .954 

29246 

2.065 

1.82 1.87 

17 .11  17.09 

81.07 81.04 

1 .60  1.60 

15.03 14.63 

71 .22  69.38 

12 .14  14.38 

28.98 28.98 

27.64 27.40 

0 .955 0.947 

28357 33487 

2.082 2.037 
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I n t e r p o l 1  Labs  R e p o r t  No. 4 - 2 9 7 1  
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 ,  MN 

T e s t  No. 1 9  
D r y  Cobber  S t a c k  

R e s u l t s  o f  O r s a t  a M o l s t u r e  Analyses-----  Methods 3 8 4 ( * v / v )  

D a t e  o f  r u n  

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

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

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

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

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

D r y  m o l e c u l a r  w e i g h t  ........ 
Wet m o l e c u l a r  w e i g h t  ........ 
S p e c i  P 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 
05 -26 -94  05 -26 -94  0 5 - 2 6 - 9 4  

0 . 0 3  

2 0 . 9 0  

7 9 . 0 7  

0 . 0 3  

2 0 . 4 5  

7 7 . 3 7  

2 . 1 5 *  

2 8 . 8 4  

2 8 . 6 1  

0 . 9 8 8  

7193  

* F r e e  o r  condensed w a t e r  i n  t h e  gas s t r e a m .  I: 

0 . 0 3  0 . 0 3  

2 0 . 9 0  2 0 . 9 0  

7 9 . 0 7  7 9 . 0 7  

0 . 0 3  0 . 0 3  

2 0 . 4 6  2 0 . 4 8  

7 7 . 4 0  7 7 . 4 8  

2 . 1 1 *  2 . 0 1 *  

2 8 . 8 4  2 8 . 8 4  

2 8 . 6 1  2 8 . 6 2  

0 . 9 8 8  0 . 9 8 9  

7 7 3 5  7497. 
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I n t e r p o l 1  Labs R e p o r t  No. 4 - 2 9 7 1  
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 20 
No. 2 F i n e  C r u s h e r  S t a c k  

R e s u l t s  o f  O r s a t  B M o i s t u r e  Analyses-- - - -  Ue thods  3 B 4 ( z v / v )  

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

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

ca rbon  d i o x i d e . . . . . . . . . . . .  

oxygen .................... 
n i t r o g e n  .................. 
w a t e r  vapor . . . . . . . . . . . . . . .  

D ry  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  ........ 
Spec1 P i c  g r a v i t y . .  .......... 
Water mass f l o w  ...... (LB/HR) 

Run 1 Run 2 Run 3 
05 -25 -94  0 5 - 2 5 - 9 4  05 -25 -94  

0 . 0 3  

2 0 . 9 0  

7 9 . 0 7  

0 .03  0 .03  

2 0 . 9 0  2 0 . 9 0  

7 9 . 0 7  7 9 . 0 7  

0 . 0 3  0 . 0 3  

2 0 . 4 8  2 0 . 5 5  

7 7 . 4 8  7 7 . 7 4  

2 . 0 1  1 . 6 8  

2 8 . 8 4  2 8 . 8 4  

2 0 . 6 2  2 8 . 6 6  

0 . 9 8 9  0 . 9 9 0  

9 0 4  7 6 2  

0 .03  

20 .55  

7 7 . 7 4  

1 . 6 8  

2 0 . 8 4  

2 8 . 6 6  

0 . 9 9 0  

7 6 1  

I --. 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay, MN 

T e s t  No. 21 
B i n  S t o r a g e  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  Analyses-----Methods 3 8 4(Zv/v) 

Date o f  r u n  

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

Run 1 Run 2 Run 3 
05-25-94 05-25-94 05-25-94 

ca rbon  d i o x i d e .  ........... 0.03 0.03 

oxygen .................... 20.90 20.90 

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

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

ca rbon  d i o x i d e  . ........... 
oxygen .................... 
n i t r o g e n  .................. 
w a t e r  vapor . . . . . . . . . . . . . . .  

D ry  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  ............ 
Water mass f l o w  ...... (LB/HR) 

0.03 

20.58 

77.85 

1.55 

28.84 

28.67 

0.990 

1305 

0.03 

20.50 

77.57 

1.89 

28.84 

28.64 

0.989 

1605 

0.03 

20.90 

79.07 

0.03 

20.63 

78.04 

1.31 

28.84 

28.70 

0.991 

1112 
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T e s t  No. 23 
No. 2 B o i l e r  S tack  

I n t e r p o l 1  Labs Repor t  No. 4-2971 
Cyprus  N o r t h s h o r e  M l n i n g  

S i l v e r  Bay. NN 

R e s u l t s  o f  O r s a t  B M o i s t u r e  Analyses-- - - -  Methods 3 B 4(*v/v) 

Date o f  run 

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

ca rbon  d i o x i d e . . . . . . . . . . . .  

oxygen. . . . . . . . . . . . . . . . . . . .  

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

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

ca rbon  d i o x i d e . . . . . . . . . . . .  

oxygen. . . . . . . . . . . . . . . . . . . .  

n i t r o g e n  .................. 
w a t e r  vapor . . . . . . . . . . . . . . .  

D ry  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 l c  g r a v i t y  ............ 
Water mass f l o w  ...... (LB/HR) 

FO 

Run 1 
05-27-94 

13.14 

8.72 

78.14 

11.96 

7.94 

71.15 

8.95 

30.45 

29.34 

1.013 

43497 

Run 2 Run 3 
05-27-94 05-27-94 

10.76 

9.00 

80.24 

9.78 

8.18 

72.96 

9.07 

30.08 

28.99 

1.001 

43526 

0.927 1.106 

10.83. 

8.61 

80.56 

9.76 

7.76 

72.61 

9.87 

30.08 

28.89 

0.998 

47993 

1.135 

sa 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay, MN 
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T e s t  No. 1 
No. 12 P e l l e t i z e r  Hood Exhaust  I n l e t  

(ELECTRICS ON) 
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  Determinat ions- - - - - - -  Method 5 

Date  of r u n  
Run 1 Run 2 Run 3 

05-24-94 05-24-94 05-24-94 

T i m e  run s t a r t / e n d  ..... ( H R S )  955/1106 1145/1247 1325/1453 

S t a t i c  p r e s s u r e . .  . . .. (1N.WC) 1 .55  1.55 1 .55  
Cross  s e c t i o n a l  a r e a  (SQ.FT) 65.92 65.92 65.92 
P i t o t  t u b e  c o e f f i c i e n t .  ..... .840 .840 .840 

Water i n  sample gas 
condenser  ............. (ML) 52.0 70.0 66.0 
i m p i n g e r s  . . . . . . . . . .  ( G R A M S )  0 .0  0.0 0.0 
d e s i c c a n t  . . ........ ( G R A M S )  25.0 26 .0  20.0 
t o t a l  .............. ( G R A M S )  77.0 96.0 86.0 

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  .......... c o l l e c t e d ( g r a m s )  0.5787 0.2629 0.2912 

0 . 9 9 7 1  Gas m e t e r  c o e f f i c i e n t . .  ..... 0.9971 0 .9971 
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  29.18 29.18 29.18 
Avg. o r i f . p r e s . d r o p . . ( I N . W C )  1 .64  1.93 1.73 
A v g .  gas m e t e r  temp..(DEF-F) 69 .8  , 76.6 76.0 

Volume t h r o u g h  gas m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  41.53 45.44 43.08 
s t a n d a r d  c o n d i t i o n s . ( D S C F )  40.40 43.67 41.43 

T o t a l  s a m p l i n g  t i m e . .  .. ( M I N )  60.00 60.00 60.00 

Avg .s tack  gas temp . . ( D E G - F )  208 204 206 

V o l u m e t r i c  flow r a t e  ........ 

Nozz le  d i a m e t e r  ......... ( I N )  .190 .190 .190 

a c t u a l  .............. (ACFM) 330763 336829 330772 
d r y  s t a n d a r d . .  . . ... (DSCFM) 235033 237667 234018 

I s o k i n e t i c  v a r i a t i o n . . . . . ( % )  96.0 102.6 98.8 

P a r t i c u l a t e  c o n c e n t r a t i o n . .  . ............ 0.07670 a c t u a l  ( G R / A C F )  0.15700 0 .06551 
d r y  s t a n d a r d  . . . . .  ( G R / D S C F )  0.22103 0.09288 0.10845 

P a r t i c l e  mass r a t e  . . .  (LB/HR) 445.283 189.217 217.538 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 2 
No. 12 P e l l e t i z e r  Hood Exhaust  S tack  

(ELECTRICS ON) 
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  Determinat ions- - - - - - -  Method 5 

Date  o f  run 

Time run 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  ...... (1N.WC) 
Cross  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 . . . . . .  

Water i n  sample gas 
condenser. . . . . . . . . .  
i m p i n g e r s  .......... 
des iccant . . . . . . . . . .  
t o t a l . .  ............ 

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

Gas m e t e r  c o e f  f 1 c l  e n t  
B a r o m e t r i c  p r e s s u r e . .  
A v g .  o r i f . p r e s . d r o p . .  
Avg. gas m e t e r  temp.. 

Volume t h r o u g h  gas me 
a t  m e t e r  c o n d i t i o n s  
s t a n d a r d  c o n d i t i o n s  

. . (ML) 
GRAMS) 
GRAMS) 
GRAMS) 

r i a l . .  
grams)  

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

e r . .  .. . . ( C F )  
( D S C F )  

T o t a l  s a m p l i n g  t i m e  .... (MIN) 
N o z z l e  d i a m e t e r  .........( I N )  
Avg.s tack  gas temp . . (DEG-F)  

V ,o lumet r i c  f l o w  r a t e  ........ 
actual . . . . . . . .  ...... (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  ............ ( G R / A C F )  
d r y  s t a n d a r d  .....( GR/DSCF) 

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

Run 1 
05-24-94 

955/1059 

-0.38 
26.73 

.840 

0.0 
90.0 
22.0 

112.0  

0.0209 

0.9925 
29.18 

1.82 
68.7 

45.70 
44.36 

60.00 
.248 
132  

79852 
62062 

95.0 

0.00565 
0.00727 

3.867 

61 

Run 2 Run 3 
05-24-94 05-24-94 

1145/1250 1325/1453 

-0.38 -0.38 
26.73 26.73 

.a40 .840 

0.0 0.0 
109.0 118.0 

15.0 8 .0  
124.0  126.0 

0.0296 0.0314 

0.9925 . 0 .9925 
29.18 29.18 

2 .01  2.02 
73.5 76.9 

48.15 48.50 
46.34 46.38 

60.00 60.00 
.248 .248 

127 129 

79112 79845 
61536 61812 

100.1 99.7 

0.00766 0.00808 
0.00986 0.01045 

5.198 5.534 



I 
I n t e r p o l 1  Labs R e p o r t  No. 4-2971 

Cyprus  N o r t h s h o r e  M i n i n g  
S i l v e r  Bay. MN 

T e s t  No. 4 
No. 12 P e l l e t i z e r  N o r t h  R o t o c l o n e  I n l e t  

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  De te rm ina t ions - - - - - - -  Method 5 

Date  o f  r u n  

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

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

Water  i n  sample gas 
condenser  ............. ( M L )  
i m 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 . .  ( 1 N . H G )  
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  gas m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s  ... (CF) 
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  .... ( M I N )  
N o z z l e  d i a m e t e r  ......... ( I N )  
Avg .s tack  gas temp . . ( D E G - F )  

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

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

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

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

Run 1 
05-24-94 

030/ 934 

-2.40 
12.05 
.040 

0.0 
3.0 

11.0 
14.0 

1.3025 

1.0078 
29.18 
1.46 
68.0 

39.72 
39.11 

60.00 
.190 
347 

66260 
41326 

96.7 

0.31990 
0.51312 

181.157 

Run 2 
05-24-94 

1015/1120 

-2.40 
12.05 
.840 

0.0 
3.0 
0.0 

11.0 

1.2217 

1.0078 
29.10 
1.26 
10.2 

36.82 
36.14 

60.00 
.190 
370 

61295 
37260 

99.0 

0.31851 
0.52418 

167.406 

Run 3 
05-24-94 

1215/1318 

-2.40 
12.05 
.040 

0.0 
3.0 

10.0 
13.0 

1.0129 

1.0078 
29.18 
1.30 
75.5 

31.96 
36.89 

60.00 
.190 
366 

62257 
37927 

99.3 

0.46173 
0.15022 

246.490 
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I n t e r p o l l  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay, MN 

T e s t  No. 5 
No. 12 P e l l e t i z e r  N o r t h  R o t o c l o n e  S tack  

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  Determinat ions- - - - - - -  Method 5 

I 
I 
I 
I 
1 
I 
I 
I 
1 

Date o f  r u n  

Time r u n  s t a r t / e n d . .  . 
S t a t i c  p ressu re . . . . . .  
Cross  s e c t i o n a l  a r e a  
P i t o t  t u b e  c o e f f i c i e n  

Water  i n  sample gas 
condenser . . . .  ....... 

. ( H R S )  

1N.WC)  
SQ. FT) . ..... 

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

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

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

Volume t h r o u g h  gas me 
a t  m e t e r  c o n d i t i o n s  
s t a n d a r d  c o n d i t i o n s  

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

e r .  ... . . (CF) 
(DSCF) 

T o t a l  s a m p l i n g  t i m e  .... (MIN) 
N o z z l e  d i a m e t e r  ......... ( I N )  I Avg.s tack  gas temp . . ( D E G - F )  

I V o l u r n e t r l 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) 

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

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  . . . . .  ( G R / D S C F )  

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

Run 1 
05-24-94 

830/ 932 

-1.05 
11.29 
.840 

0.0 
82.0 
18.0 
100.0 

0.4095 

1.0041 
29.18 
2.90 
88.5 

56.47 
53.63 

60.00 
. 185  
57 

55558 
54288 

99.1 

0.11508 
0'. 11781 

54.822 

Run 2 
05-24-94 

1015/ 11  16 

-1.05 
11.29 
.840 

0.0 
68.0 
11.0 
19.0 

0.0208 

1.0066 
29.18 
1.90 
19.1 

46.24 
44.65 

60.00 
.185 
58 

46506 
45340 

99.4 

0.00100 
0.00719 

2.193 

Run 3 
05-24-94 

1215/1315 

-1.05 
11.29 
.840 

0.0 
5 8 . 0  
10.0 
68.0 

0.0549 

1.0066 
29.18 
2.16 
85.4 

49.42 
47.20 

60.00 
.185 
57 

49091 
48017 

99.2 

0.01755 
0.01795 

7.386 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  NO.  6 
No. 12 P e l l e t i z e r  Hood Exhaus t  S t a c k  

(ELECTRICS OFF) 

R e s u l t s  o f  P a r t i c u l a t e  Loading Determinat ions- - - - - - -  Method 5 

Date  o f  run 

Time run s t a r t / e n d . .  . 
S t a t i c  p r e s s u r e . .  . . . . 
Cross  s e c t i o n a l  a r e a  
P i t o t  t u b e  c o e f f i c i e n  

Water  i n  sample gas 
condenser . . . . . . . . . . .  

Run 1 
05-24-94 

. ( H R S )  1520/1623 

IN.WC) 
SQ. FT) ...... 

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

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

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

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

T o t a l  s a m p l i n g  t i m e  ....( MIN) 
N o z z l e  d i a m e t e r  ......... ( I N )  
Avg.s tack  gas temp ..(DEG-F) 

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

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

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

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

-0.38 
26.73 

.840 

0.0 
108.0 

17.0 
125.0 

0.0300 

0.9980 
29.18 

2.10 
77.8 

49.65 
47.68 

60.00 
.248 

1 1 4  

78842 
63577 

99.6 

0.00783 
0 .00971 

5.291 

Run 2 
05-24-94 

1640/1743 

-0.38 
26.73 

0 

0 

. 3 4 0  

0.0 
10.0 
15.0 
25.0 

0262 

9980 
29. I8 

2.10 
82.7 

49.78 
47.37 

60.00 
.248 

123 

79401 
62321 

101.0 

0.00670 
0.00853 

4.559 

Run 3 
05-24-94 

1805/1907 

-0.38 
26.73 

.E40 

0.0 
120.0 

16.0 
136.0 

0.0307 

0 .9980 
29.18 

2.06 
84.7 

49.40 
46.83 

60.00 
.248 
126 

80010 
61825 

100.6 

0.00781 
0.01012 

5.360 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 7 
No. 12 P e l l e t i z e r  Hood Exhaus t  I n l e t  

(ELECTRICS OFF) 
Method 5 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  De te rm ina t ions - - - - - - -  

Date  o f  r u n  

Time r u n  s t a r t / e n d . .  . 
S t a t i c  p r e s s u r e . .  .... 
Cross  s e c t i o n a l  a r e a  
P i t o t  t u b e  c o e f f i c i e n  

Water i n  sample gas 
condenser . . .  ........ 

I N . W C )  
SQ.FT)  ...... 

Run 1 
05-24-94 

.(HRS) 1520/1622 

. . ( M L )  
i m 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 . .  ( 1 N . H G )  
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  gas m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s . .  . (CF) 
s t a n d a r d  cond i t i ons : (DSCF)  

T o t a l  s a m p l i n g  t i m e  .... (MIN) 
Nozz le  d i a m e t e r  ......... ( I N )  
Avg.s tack gas temp . . ( D E G - F )  

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

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

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

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

a c t u a l  ............ (GR/ACF) 

65 

1.55 
65.92 
.840 

76.0 
0.0 
25.0 
101.0 

0.2939 

0.9971 
29.18 
1.75 
78.0 

43.27 
41.46 

60.00 
.190 
204 

328053  
229235 

101.0 

0.07640 
0.10938 

214.912 

Run 2 
05-24-94 

1640/1742 

1.55 
65.92 
.840 

62.0 
0.0 

21.0 
83.0 

0.4902 

0.9971 
29.18 
1.64 
79.1 

41.92 
40.07 

60.00 
.190 
204 

319964 
227040 

98.5 

0.13388 
0.18874 

367.306 

Run 3 
05-24-94 

1805/1907 

1.55 
65.92 
.840 

79.0 
0.0 

23.0 
102.0 

0.2648. 

0.9971 
29.18 
1.73 
8 0 . 8  

43.14 
41.12 

60.00 
.190 
205 

326294 
227251 

101.0 

0.06918 
0.09937 

193.550 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 8 
No. 12 P e l l e t i z e r  Waste Gas I n l e t  

(ELECTRICS ON) 
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  De te rm ina t ions - - - - - - -  Method 5 

Date o f  r u n  
Run 1 '  Run 2 Run 3 

05-25-94 05-25-94 05-25-94 

T i m e  run s t a r t / e n d  ..... ( H R S )  925/1031 1110/1216 1255/1401 

S t a t i c  p r e s s u r e  . .....( I N . W C )  1.35 1.35 1.35 

P i t o t  t u b e  c o e f f i c i e n t . . . . . .  ,840  .840 .840 
Cross  s e c t i o n a l  a r e a  (SQ.FT) 58 .18  58.18 58.78 

Water  i n  sample gas 
condenser  . . . . . . . . . . . . .  ( M L )  0.0 0.0 0.0 

t o t a l  .............. ( G R A M S )  64.0 60.0 58.0 

. ......... c o l l e c t e d ( g r a m s )  0.4169 0 .3304 0.2089 

Gas m e t e r  c o e f f i c i e n t . .  . . . . .  0.9911 0 .9971  0 .9911 
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  28.92 28 .92  28.92 
Avg. o r i  f .  p r e s  . d r o p . .  ( 1 N . W C )  2.10 2.25 1 . 9 1  
Avg. g a s  m e t e r  temp..(DEF-F) 1 3 . 1  79.3 82.2 

Volume t h r o u g h  gas me te r . . . .  
a t  m e t e r  c o n d i t i o n s  ... ( C F )  49.24 50.94 41.29 
s t a n d a r d  c o n d i t i o n s .  ( D S C F )  47.23 48.32 44.58 

T o t a l  s a m p l i n g  t i m e  ....( M I N )  62.50 62.50 62.50 
Nozz le  d i a m e t e r  ......... ( I N )  * 190  .190 .190 
Avg .s tack  gas temp ..(DEG-F) 557 5 5 1  562 

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

i m p i n g e r s  .......... ( G R A M S )  48.0 46.0 43.0 
d e s i c c a n t  . . . . . . . . . .(  GRAMS)  16.0 14.0 15.0 

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

._ 
a c t u a l  .............. ( A C F M )  507828 491835 452084 

I s o k i n e t i c  v a r i a t i o n . . . . . ( % )  94.0 98.7 99.8 

P a r t i c u l a t e  c o n c e n t r a t i o n . .  . 
a c t u a l  ............ ( G R / A C F )  0.06440 0.05016 0.03413 

P a r t i c l e  mass r a t e  . .. (LB/HR) 280.444 211.533 132.317 

. . . . . . .  213505 d r y  s t a n d a r d  (DSCFM) 240245 233917 

. . . . .  0.10550 0.01230 d r y  s t a n d a r d  (GR/DSCF) 0.13619 

66 
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I n t e r p o l l  Labs Repor t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 9 
No. 12 P e l l e t i z e r  Waste Gas I n l e t  
(ELECTRICS OFF ) 

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  Determinat ions- - - - - - -  Method 5 

Date  o f  r u n  
Run 1 

05-25-94 

Time r u n  s t a r t / e n d  ..... ( H R S )  1430/1536 

S t a t i c  p r e s s u r e  ...... (1N.WC)  
Cross  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 . . . . .  . 
Water  i n  sample g a s  

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

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

Gas m e t e r  C o e f f i c i e n t . .  ..... 
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  
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  gas me te r . .  .. 
a t  m e t e r  c o n d i t i o n s  ... ( C F )  
s t a n d a r d  c o n d i t i o n s .  ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .(  M I N )  
N o z z l e  d i a m e t e r  ......... ( I N )  
Avg .s tack  gas temp . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e . . .  ..... 
a c t u a l  .............. ( A C F M )  
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  variation.....(%) 

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 )  

1.35 
58.78 
.840 

40.0 
0.0 

41.0 
81.0 

0.5178 

0.9971 
28.92 
2.18 
80.8 

50.71 
48.02 

62.50 
.190 
556 

484604 
226198 

101.5 

0.07763 
0.16639 

322.597 

Run 2 
05-25-94 

1557/1703 

1.35 
58.78 

. 0 4 0  

48.0 
0.0 
36.0 
84.0 

0.2915 

0.9971 
28.92 
2.27 
87.7 

50.74 
47.40 

62.50 
.190 
553 

487758 
227633 

99.5 

0.04427 
0.09490 

185.161 

Run 3 
05-25-94 

1723/1828 

1.35 
58.78 
.040 

46.0 
0.0 

39.0 
85.0 

0.4593 

0.9971 
28.92 
2.34 
89.2 

52.80 
49.19 

62.50 
.190 
551 

506075 
237012 

99.2 

0.06744 
0.14406 

292.664 

67 
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I n t e r p o l l  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i  1 v e r  Bay, MN 

T e s t  No. 10 
No. 12 P e l l e t i z e r  Waste Gas S t a c k  

(ELECTRICS ON) 
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  Determinat ions- - - - - - -Method 5 

Date o f  r u n  

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

Water i n  sample gas 
condenser  ............. (ML) 
i m 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  .............. ( G R A M S )  

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

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

Volume t h r o u a h  aas me 

grams)  

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

e r . .  . .  - -  
a t  m e t e r  c o n d i t i o n s . .  . (CF) 
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

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

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

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

Run 1 
05-25-94 

925/1027 

-0.25 
27.88 
.040 

0.0 
210.0 
25.0 

235.0 

0.1247 

0.9980 
28.92 
2.40 
83.0 

51.20 
40.30 

60.00 
.248 
132 

89059 
64551 

103.7 

0.02861 
0.03984 

22.042 

Run 2 
05-25-94 

1110/ 1212 

-0.25 
27.88 
.840 

0.0 
200.0 

1.0 
201.0 

0.0939 

0.9980 
28.92 
1.90 
83.8 

47.61 
44 * 79 

60.00 
.240 
138 

89155 
62729 

99.0 

0.02275 
0.03235 

17.393 

Run 3 
05-25-94 

1255/1357 

-0.25 
27.80 
.840 

0.0 
208.0 
15.0 

223.0 

0.0795 

0.9980 
20.92 
1.89 
04.7 

47.45 
44.56 

60.00 
.248 
140 

90231 
62059 

99.5 

0.01892 
0.02753 

14.642 

68 __ . .-- 



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

T e s t  No. 12 
No. 12 P e l l e t i z  

(ELECTRICS OFF) 
R e s u l t s  o f  P a r t  

D a t e  o f  run 

I n t e r p o l l  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

r Waste Gas S t a c k  

cu l  a t e  L o a d i n g  Determinat ions- - - - - - -  Method 5 

Run 1 
05-25-94 

Time run  s t a r t / e n d  ..... (HRS) 1430/1532 

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

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

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

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

grams ) 

. . . . . .  
IN.HG) 
I N .  WC) 
DEF-F) 

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

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

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

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

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

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

69 

-0.25 
27.88 
.840 

0.0 
198.0 
27.0 

225.0 

0.1051 

0.9980 
28.92 
1.87 
85.1 

47.25 
44.34 

60.00 
.248 
139 

89721 
61671 

99.7 

0.02513 
0.03657 

19.333 

Run 2 Run 3 
05-25-94 05-25-94 

1557/1700 1723/1825 

-0.25 -0.25 
27.88 27.88 
.840 .840 

0.0 0.0 
211.0 200.0 
20.0 48.0 

231.0 248.0 

0.1313 0.0882 

0.9980 0.9980 
28.92 28.92 
1.87 1.88 
87.5 88.8 

47.37 47.27 
44.26 44.06 

60.00 60.00 
.248. .248 
138 138 

89524 89040 
61752 61258 

99.3 99.7 

0.03156 0.02124 
0.04577 0.03089 

16.217 24. 22'9 
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I n t e r p o l 1  Labs Repor t  No. 4 -2971 
Cyprus  N o r t h s h o r e  M l n i n g  

S i l v e r  Bay. MN 

T e s t  No. 1 5  
No. 1104 P e l l e t i z e r  Waste Gas S tack  

(ELECTRICS ON) 
R e s u l t s  o f  P a r t 1  cu l  a t e  Load1 ng D e t e r i l  nat I ons------- Method 5 

Date  o f  run 

Time r u n  s t a r t / e n d . .  . . 
' S t a t i c  p ressure . . . . . .  

Cross  s e c t i o n a l  a r e a  
P l t o t ,  t u b e  c o e f f l c l e n  

Water i n  sample gas 

. ( H R S )  

IN.WC)  
SQ.FT)  ...... 

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

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

Gas me te r  c o e f f i c i e n t  
B a r o m e t r i c  p ressu re . .  
Avg. o r i f . p r e s . d r o p . .  
Avg. gas m e t e r  temp.. 

Volume t h r o u g h  gas me 
a t  m e t e r  c o n d i t i o n s  
s t a n d a r d  c o n d i t i o n s  

T o t a l  s a m p l i n g  t ime . .  
N o z z l e  d i a m e t e r . .  . . . . 
Avg.s tack  gas temp .. 
V o l u m e t r l c  f l o w  r a t e .  

ac tua l . . . . . . . . . . . . .  
d r y  s t a n d a r d  ....... 

...... 
I N . H G )  
IN.WC)  
DEF-F) 

e r . .  . . . . ( C F )  
( D S C F )  

. ( M I N )  . . ( I N )  
D E G - F )  

...... 
(ACFM) 
DSCFM) 

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

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

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

70 

Run 1 
05-26-94 

810 /  912 

-0.22 
27.49 

.a40  

0.0 
166.0 

19 .0  
185.0 

0 .0790 

0.9980 
29.46 

2.38 
,81 .0  

51.99 
50.14 

60.00 
.248 

1 4 1  

94255 
69427 

98.7 

0 .01790 
0 .02431 

14.468 

Run 2 
05-26-94 

955/1057 

-0.22 
27.49 

.840 

0.0 
170.0 

17.0 
187.0 

0.2586 

0.9980 
29.46 

2.22 
81.9 

50.44 
48.54 

60.00 
.248 

146 

91314 
66236 

100.2 

0.05960 
0.08220 

46.669 

Run 3 
05-26-94 

1140/  1242 

-0.22 
2 7 . 4 9 .  . 

. 8 4 0  

0.0 
172.0 

16 .0  
188.0 

0.0299 

0 .9980 
29.46 

2.32 
81.0 

51.46 
49.62 

60.00 
.248 
144  

93630 
68343 

99.2 

0.00678 
0 .00930 

5 .447 
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I n t e r p o l 1  Labs Repor t  NO. 4 -2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 16  
No. 1105 P e l l e t i z e r  Waste Gas S t a c k  

(ELECTRICS ON) 
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  Determinat ions- - - - - - -  Method 5 

Date  o f  run 

Time 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 . .  .... (1N.WC)  
Cross  s e c t i o n a l  a r e a  (SQ.FT)  
P l t o t  t u b e  c o e f f i c i e n t . . . . . .  

Water i n  sample gas 
condenser  ............. (ML) 
I mpi n g e r s  .......... (GRAMS)  
d e s l 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 . .  
Avg. o r i f . p r e s . d r o p . .  
Avg. gas m e t e r  temp.. 

Volume t h r o u g h  gas me 
a t  m e t e r  c o n d l t i o n s  
s t a n d a r d  c o n d i t i o n s  

T o t a l  samp l ing  t i m e . .  
N o z z l e  d i a m e t e r . .  .... 
Avg.stack gas temp .. 
V o l u m e t r i c  f l o w  r a t e .  

ac tua l . . . . . . . . . . . . .  
d r y  s tandard . . . . . . .  

I s o k l  n e t 1  c v a r i a t i o n .  

I N . H G )  
IN .WC)  
D E F - F )  

e r .  ... . . (CF) 
( D S C F )  

. ( M I N )  . . ( I N )  
DEG-F) 

...... 
(ACFM) 
DSCFM) 

... ( % )  

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

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

71 

Run 1 
05-26-94 

010/ 912 

-0.21 
27.49 

.040 

0.0 
131.0 
23.0 

154.0 

0 .0313 

0.9903 
29.46 

2 . 4 1  
76.1 

52.75 
51.35 

60.00 
.248 

146 

90110 
73739 

95.2 

0.00706 
0 .00940 

5.944 

Run 2 
05-26-94 

955/1057 

-0 .21  
27.49 

.040 

0.0 
143.0 

12 .0  
155.0 

0.0257 

0.9903 
29.46 

2.60 
03.5 

55.03 
52.07 

60.00 
.240 

150 

97737 
73133 

90.0 

0.00561 
0.00750 

4.702 

Run 3 
05-26-94 

11 40 /  1 2 4 1  

-0 .21  
27.49 

.040 

0.0 
173.0 

14.0 
107.0  

0.1029 

0 .9903 
29.46 

2.57 
04 .9  

54.70 
52.49 

60.00 
.240 
156 

90333 
7 1070 

100.9 

0.02105 
0.03025 

10.427 
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I n t e r p o l l  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 19 
D r y  Cobber S tack  

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  De te rm ina t ions - - - - - - -  Method 5 

Date  o f  run 
Run 1 

05-26-94 

Time r u n  s t a r t / e n d  ..... (HRS)  1000/1101 

S t a t i c  p r e s s u r e  . ..... ( 1 N . W C )  
Cross  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  . . . . . .  
Water  i n  sample gas 

condenser  . ............ (ML) 
i m 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  .............. ( G R A M S )  

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

Gas me te 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 . .  ( 1 N . H G )  
Avg. o r f 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  gas 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  .... ( M I N )  

Avg .s tack  gas temp . . ( D E G - F )  

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

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( 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 B / H R )  

N o z z l e  d i a m e t e r . .  ....... ( I N )  

-0.86 
20.46 
.840 

0.0 
1 .o 

29.0 
30.0 

0.0096 

1.0066 
29.46 
1.27 
70.2 

37.29’ 
36.91 

60.00 
.18S 
65 

69262 
66910 

100.8 

0.00388 
0.00401 

2.302 

72 

Run 2 
OS-26-94 

1115/1216 

-0.86 
20.46 
.840 

0.0 
1.0 

31.0 
32.0 

0.0084 

1.0066 
29.46 
1.27 
80.6 

31.58 
36.48 

60.00 
.185 
65 

68907 
66670 

100.0 

0.00344 
0.00355 

2.030 

Run 3 
OS-26-94 

1225/1326 

-0.86 
20.46 
.840 

0.0 
1.0 
30.0 
31.0 

0.0100 

1.0066 
29.46 
1.30 
85.1 

38.30 
36.87 

60.00 
.185 
64 

69455 
67430 

100.0 

0.00406 
0.00418 

2.419 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 20 
No. 2 F i n e  C r u s h e r  S tack  

R e s u l t s  OF P a r t i c u l a t e  L o a d i n g  Determinat ions- - - - - - -  Method 5 

Date o f  r u n  

Time 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  ...... ( 1 N . W C )  
Cross  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 . . .  ... 
Water  i n  sample gas 

condenser  ............. (ML) 
i m 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  .............. ( G R A M S )  

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

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

Volume t h r o u g h  gas 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  .... ( M I N )  
N o z z l e  d i a m e t e r  ......... ( I N )  
Avg.s tack  gas temp . . ( D E G - F )  

V o l u m e t r i c  Flow 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  ............ ( 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  ... (L8/HR) 

Run 1 
05-25-94 

944/1059 

-0.22 
5.50 
.840 

0.0 
3.0 

22.0 
25.0 

0.0179 

1.0078 
28.80 
3.14 
73.5 

59.35 
57.41 

60.00 
.248 
68 

16647 
15695 

100.0 

0.00453 
0.00481 

0.647 

Run 2 
05-25-94 

1113/1214 

-0.22 
5.50 
.840 

0.0 
4.0 

17.0 
21.0 

0.0072 

1.0078 
28.80 
3.22 
78.2 

60.34 
57.87 

60.00 
.248 
65 

16679 
15868 

99.7 

0.00183 
0.00192 

0.261 

Run 3 
05-25-94 

1225/1327 

-0.22 
5.50 
.840 

0.0 
4.0 

17.0 
21.0 

0.0086. 

1.0078 
28.80 
3.24 
78.3 

60.50 
58.02 

60.00 
.248 
63 

16649 
15896 

99.8 

0.00218 
0.00229 

0.312 

I .. 73 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 21 
B i n  S t o r a g e  S tack  

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

Date o f  r u n  

Time 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 . .  . . . . ( I N . W C )  
Cross  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 . . . . . .  

Water  i n  samp le 'gas  
condenser  ............. (ML) 
i m 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  .............. ( G R A M S )  

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

Gas m e t e r  c o e f f i c i e n t  . . ..... 
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  
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 . .  . . (MIN) 
N o z z l e  d i a m e t e r  ......... ( I N )  
Avg .s tack  gas temp ..(DEG-F) 

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

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

Run 1 
05-25-94 

945/1048 

-0.68 
8.51 
.840 

0.0 
4.0 
9.0 

13.0 

0.0122 

1.0066 
28.92 
1.42 
62.3 

39.56 
39.04 

60.00 
.I85 
72 

31412 
29637 

100.1 

0 . 0 0 4 5 5  
0.00482 

1.225 

74 

Run 2 
05-25-94 

1100/1202 

-0.68 
8.51 
. e40  

0.0 
2.0 
14.0 
16.0 

0.0088 

1.0066 
26.92 
1.45 
69.9 

40.18 
39.08 

60.00 
.185 

14 

31658 
29634 

100.3 

0.00325 
0.00341 

0.883 

Run 3 
05-25-94 

1215/1316 

-0.68 
8.51 
.840 

0.0 
3.0 
8.0 
11.0 

0.0133 

1.0066 
28.92 
1.46 
12.6 

40.44 
39.14 

60.00 
.185 
73 

3 1730 
29925 

99.4 

0.00494 
0.00524 

1.345 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 23 
No. 2 B o i l e r  S t a c k  

Resu 

Date 

T i  me 

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

o f  r u n  

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

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

Water i n  sample gas 
condenser  . ............ (ML) 
i m 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  .............. ( G R A M S )  

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

Gas m e t e r  c o e f f i c i e n t . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  
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  gas m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s  . . . (  C F )  
s t a n d a r d  c o n d i t i o n s .  ( D S C F )  

T o t a l  s a m p l i n g  t i m e  .... (MIN)  
Nozz le  d i a m e t e r  ......... ( I N )  
Avg.s tack  gas temp . . ( D E G - F )  

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

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

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

ng De te rm ina t ions - - - - - - -  Method 5 

Run 1 
05-27 -94  

803 /  908  

-0 .97  
66 .00  

.840 

0.0 
82 .0  
19 .0  

101 .o 

0 .0590 

1 .0078 
2 9 . 4 0  

2 .13  
59 .8  

47.92 
48 .44  

60.00 
.247 
2 80 

247542 
157735 

101.6 

0.01197 
0 .01079  

25 .409 

9780 
0.045 

75 

Run 2 
05-27-94 

932/1044 

-0.97 
66.00 . @do 

0.0 
82.0 
17 .0  
99.0 

0.0337 

1 .0078 
29.40 

2.04 
69 .8  

47.19 
46.79 

60.00 
.247 
286 

246662 
155547 

99.5 

0 .00701  
0.01111 

14.816 

9780 
0.027 

Run 3 
05-27-94 

1115/1218 

-0.97 
66.00 
.840 

0.0 
101.0 

9 .0  
110.0 

0.0617 

1.0078 
29.40 

2.12 
75.5 

48.28 
47.37 

60.00 
.247 
285 

249645 
156275 

100.3 

0 .01258  
0 .02010 

26.919 

9780 
0.048 
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3.3 Results of Sulfur Dioxide Determinations 
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Interpoll Labs Report No. 4-2791 
Cyprus Northshore Mining 

Silver Bay, Minnesota 

Test No. 1 

No, 12 Pelletizer Hood Exhaust Inlet - ELECTRICS ON 

Results of Sulfur Dioxide Determinations 
Run 1 

Date of run . . . . . . . . . . . . . . . . . . .  5-24-94 

Time run stadend . . . . . . . . .  (HRS) 0953-1051 
Volumetric Flow Rate . . . .  (DSCFM) 235033 
Oxygen content . . . . . . . . . .  (%v/v,d) 20.58 
Moisture Content . . . . . . . . . .  (%v/v) 8.24 

Sulfur Dioxide 

concentration . . . . . . . . .  (pprn,d) 4 
emission rate . . . . . . . . . .  (LB/HR) 9.4 

77 

Run 2 

5-24-94 

1 148-1 246 
237667 
20.06 
9.38 

12 
28 

Run 3 

5-24-94 

1328-1452 
234018 
20.06 
8.90 

12 
28 
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Interpoll Labs Report No. 4-2791 
Cyprus Northshore Mining 

Silver Bay, Minnesota 

Test No. 7 
No. 12 Pelletizer Hood Exhaust Inlet - ELECTRICS OFF 

Results of Sulfur Dioxide Determinations 

Run 1 .  Run 2 Run 3 - 

Date of run . . . . . . . . . . . . . . . . . . .  

Time run stadend . . . . . . . . .  (HRS) 

Volumetric Flow Rate ..... (DSCFM) 

Oxygen content . . . . . . . . . .  (%v/v,d) 

Moisture Content . . . . . . . . . .  (%v/v) 

Sulfur Dioxide 

concentration . . . . . . . . .  (ppm,d) 

emission rate . . . . . . . . . .  (LB/HR) 

5-24-94 5-24-94 5-24-94 

1523-1 621 1643-1 741 1808-1 906 
229235 227040 227251 
20.03 20.07 20.03 
10.29 8.89 10.46 

14 14 14 
32 32 32 
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Interpol1 Labs Report No. 4-2791 
Cyprus Northshore Mining 

Silver Bay, Minnesota 

Test No. 2 
No. 12 Pelletizer Hood Exhaust Stack - ELECTRICS ON 

Results of Sulfur Dioxide Determinations 

Date of run . . . . . . . . . . . . . . . . . . .  

Time run stadend . . . . . . . . .  (HRS) 

Volumetric Flow Rate . . . .  (DSCFM) 

Oxygen content . . . . . . . . . .  (%v/v,d) 

Moisture Content . . . . . . . . . .  (%v/v) 

Sulfur Dioxide 

concentration . . . . . . . . .  (ppm,d) 

emission rate . . . . . . . . . .  (LB/HR) 

Run 1 

5-24-94 

0954-1052 
62062 
20.2 
10.64 

4 
2.5 

Run 2 Run 3 

5-24-94 . 5-24-94 

1149-1247 1329-1453 
61536 61812 
20.2 20.2 

.l 1.20 1 1.35 

4 2 
2.5 1.2 

79 
. . .  
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Test No. 6 
No. 12 Pelletizer Hood Exhaust Stack - ELECTRICS OFF 

Results of Sulfur Dioxide Determinations 
Run 1 Run 2 Run 3 

Date of run . . . . . . . . . . . . . . . . . . .  5-24-94 5-24-94 5-24-94 

Time run stadend . . . . . . . . .  (HRS) 1524-1622 1644-1 742 

Volumetric Flow Rate . . . .  (DSCFM) 63577 62321 61 a25 

Moisture Content . . . . . . . . . .  (%v/v) 10.01 11.07 12.04 

1809-1 907 

Oxygen content . . . . . . . . . .  (%v/v,d) 20.3 20.3 20.3 

Sulfur Dioxide 

concentration . . . . . . . . .  (ppm,d) 

emission rate . . . . . . . . . .  (LBIHR) 

80 

1 
0.63 

3 
1.9 

4 
2.5 
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Test No. 8 

No. 12 Pelletizer Waste Gas Inlet - ELECTRICS ON 

Results of Sulfur Dioxide Determinations 

Date of run . . . . . . . . . . . . . . . . . . .  

Time run startlend . . . . . . . . .  (HRS) 

Volumetric Flow Rate . , . . (DSCFM) 

Oxygen content . . . . . . . . . .  (%v/v,d) 

Moisture Content . . . . . . . . . .  (%v/v) 

Sulfur Dioxide 

concentration . . . . . . . . .  (ppm,d) 

emission rate . . . . . . . . . .  (LB/HR) 

Run 1 

5-25-94 

0928-1026 

240245 

16.70 

6.00 

6 

14 

Run 2 Run 3 

5-25-94 5-25-94 

11 13-121 1 1258-1 356 

23391 7 213505 

16.69 16.81 

5.53 5.78 

6 6 

14 13 

I 81 
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a2 

Test No. 9 

No. 12 Pelletizer Waste Gas Inlet - ELECTRICS OFF 

Results of Sulfur Dioxide Determinations 
Run 1 Run 2 Run 3 

Date of run . . . . . . . . . . . . . . . . . . .  5-25-94 5-25-94 5-25-94 

Time run stadend . . . . . . . . .  (HRS) 1433-1531 1600-1 658 1726-1824 

Volumetric Flow Rate . . . .  (DSCFM) 226198 227633 237012 

Oxygen content . . . . . . . . . .  (%v/v,d) 16.63 16.62 16.61 

Moisture Content . . . . . . . . . .  (%v/v) 7.36 7.71 7.53 

Sulfur Dioxide 

concentration . . . . . . . . .  (ppm,d) 

emission rate . . . . . . . . . .  (LB/HR) 

7 
16 

7 
16 

3 
7.1 
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Test No. 10 
No. 12 Pelletizer Waste Gas Stack - ELECTRICS ON 

Results of Sulfur Dioxide Determinations 

Run 1 

Date of run . . . . . . . . . . . . . . . . . . .  5-25-94 

Time run stadend . . . . . . . . .  (HRS) 0929-1027 
Volumetric Flow Rate . . . .  (DSCFM) 64551 
Oxygen content . . . . . . . . . .  (%v/v,d) 16.74 
Moisture Content . . . . . . . . . .  (%v/v) 16.59 

Sulfur Dioxide 

concentration . . . . . . . . .  (ppm,d) 2 
emission rate . . . . . . . . . .  (LBIHR) 1.3 

Run 2 

5-25-94 

1 1  14-1212 
62729 
16.77 
17.46 

< 1  
< 0.63 

Run 3 

5-25-94 

1259-1357 
62059 
16.65 
19.09 

< 1  
< 0.62 

83 
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Test No. 12 
No. 12 Pelletizer Waste Cas Stack - ELECTRIC5 OFF 

Results of Sulfur Dioxide Determinations 

Run 1 Run 2 Run 3 

Date of run . . . . . . . . . . . . . . . . . . .  

Time run stadend . . . . . . . . .  (HRS) 

Volumetric Flow Rate . . . .  (DSCFM) 

Oxygen content . . . . . . . . . .  (%v/v,d) 

Moisture Content . . . . . . . . . .  (%v/v) 

Sulfur Dioxide 

concentration . . . . . . . . .  (ppm,d) 

emission rate . . . . . . . . . .  (LBIHR) 

5-25-94 5-25-94 5-25-94 

1434-1532 1600-1658 1727-1 825 
61671 61 752 61258 
16.68 16.69 16.71 
19.31 19.17 19.34 

c 1  
< 0.62 

< 1  < 1  
< 0.62 < 0.62 

84 
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Test No. 15 
No. 1104 Pelletizer Waste Gas Stack - ELECTRICS ON 

Results of Sulfur Dioxide Determinations 

Date of run . . . . . . . . . . . . . 

Time run stadend . . . . . . . . . (HRS) 

Volumetric Flow Rate . . . . (DSCFM) 

Oxygen content . . . . . . . . . . (%v/v,d) 

Moisture Content . . . . . . . . . . (%v/v) 

Sulfur Dioxide 

concentration . . . . . . . . . (pprn,d) 

emission rate . . . . . . . . . . (LBIHR) 

Run 1 

5-26-94 

081 4091 3 
69427 
17.39 
14.82 

< 1  

< 0.69 

Run 2 Run 3 

5-26-94 5-26-94 

0959-1 058 1 144-1 242 
66236 68343 
17.12 17.19 
15.37 15.16 

< l  3.1 
< 0.66 2.1 

85 
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Test No. 16 

No. 1105 Pelletizer Waste Gas Stack - ELECTRICS ON 

Results of Sulfur Dioxide Determinations 
Run 1 

Date of run . . . . . . . . . . . . . . . . . . .  5-26-94 

Time run stadend . . . . . . . . .  (HRS) 081 1-0912 

Volumetric Flow Rate . . . .  (DSCFM) 73739 

Oxygen content . . . . . . . . . .  (%v/v,d) 17.43 

Moisture Content . . . . . . . . . .  (%v/v) 12.39 

Sulfur Dioxide 
concentration . . . . . . . . .  (ppm,d) 4 

emission rate . . . . . . . . . .  (LB/HR) 2.9 

Interpol1 Labs Report No. 4-2791 
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Run 2 

5-26-94 

0956-1 057 

73133 

17.11 

12.14 

4 

2.9 

Run 3 

5-26-94 

1141-1241 

71070 

17.09 

14.38 

2 

1.4 

86 
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Test No. 23 

No. 2 Boiler Stack 

Results of Sulfur Dioxide Determinations 

Date of run . . . . . . . . . . . . . . . . .  

Time run stadend . . . . . . . . .  (HRS) 

Volumetric Flow Rate . . . .  (DSCFM) 

Oxygen content . . . . . . . . . .  (%v/v,d) 

Moisture Content . . . . . . . . . .  (%v/v) 

Sulfur Dioxide 

concentration . . . . . . . . .  (ppm,d) 

emission rate . . . . . . . . . .  (LB/HR) 

emission factor . . . . .  (LB/106BTU) 

Run 1 

5-27-94 

Run 2 Run 3 

5-27-94 5-27-94 

0843-0941 1-03-1 101 1118-1216 

157735 155547 156275 

8.72 9.00 8.61 

8.95 9.07 9.87 

204 207 209 

321 321 326 

0.608 0.617 0.623 
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3.4 Results of Oxides of Nitrogen Determinations 
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Test No. 1 
No. 12 Pelletizer Hood Exhaust Inlet - ELECTRICS O N  

Results of Oxides of Nitrogen Determinations 

Run 1 Run 2 Run 3 

Date of run . . . . . . . . . . . . . . . . . . .  5-24-94 5-24-94 5-24-94 

Time run stadend . . . . . . . . .  (HRS) 0953-1051 1 148-1 246 1328-1 452 
Volumetric Flow Rate . . . .  (DSCFM) 235033 237667 23401 8 
Oxygen content . . . . . . . . . .  (%v/v,d) 20.58 20.06 20.06 
Moisture Content . . . . . . . . . .  (%v/v) 8.24 9.38 8.90 

Oxides of Nitrogen 

concentration . . . . . . . . .  (ppm,d) 

emission rate . . . . . . . . . .  (LB/HR) 

1 
1.7 

14 

24 
14 
23 

89 
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Test No. 7 

No. 12 Pelletizer Hood Exhaust Inlet - ELECTRIC5 OFF 

Results of Oxides of Nitrogen Determinations 

Run 1 

Date of run . . . . . . . . . . . . . . . . . . .  5-24-94 

Time run stadend . . . . . . . . .  (HRS) 1523-1621 

Volumetric Flow Rate . . . .  (DSCFM) 229235 

Oxygen content . . . . . . . . .  ..(%v/v,d) 20.03 

Moisture Content . . . . . . . . . .  (%v/v) 10.29 

Oxides of Nitrogen 

. . . . . . . . .  15 

emission rate (LB/HR) 25 
concentration (ppm,d) 

. . . . . . . . . .  

Run 2 

5-24-94 

1643-1 741 

227040 

20.07 

8.89 

14 

23 

Run 3 

5-24-94 

180B-1906 

227251 

20.03 

10.46 

14 

23 

90 



i 

Test No. 2 
No. 12 Pelletizer Hood Exhaust Stack - ELECTRICS ON 

I 
I 
I 
I 

Date of run . . . . . . . . . .  

Time run stadend . . . . . . . . .  (HRS) 

Volumetric Flow Rate . . . .  (DSCFM) 

Oxygen content . . . . . . . . . .  (%v/v,d) 

Moisture Content . . . . . . . . . .  (%v/V) 

Oxides of Nitrogen 

concentration . . . . . . . . .  (ppm,d) 

emission rate . . . . . . . . . .  (LB/HR) 

Run 1 

5-24-94 

0954-1052 
62062 

20.2 
10.64 

6 
2.7 

Interpoll Labs Report No. 4-2791 
Cyprus Northshore Mining 

Silver Bay, Minnesota 

Results of Oxides of Nitrogen Determinations 
Run 2 Run 3 

5-24-94 5-24-94 

1149-1247 1329-1453 
61536 61812 

20.2 20.2 
11.20 11.35 

6 5 
2.6 2.2 

I 91 I 
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Test No. 6 

No. 12 Pelletizer Hood Exhaust Stack - ELECTRICS OFF 

Results of Oxides of Nitrogen Determinations 

Run 1 

Date of run . . . . . . . . . . . . . . . . . . .  5-24-94 

Time run stadend . . . . . . . . .  (HRS) 1524-1622 

Volumetric Flow Rate ..... (DSCFM) 63577 

Oxygen content . . . . . . . . . .  (%v/v,d) 20.3 

Moisture Content . . . . . . . . . .  (%v/v) 10.01 

Oxides of Nitrogen 

concentration . . . . . . . . .  (pprn,d) 5 

emission rate . . . . . . . . . .  (LBIHR) 2.3 

Interpoll Labs Report No. 4-2791 

Cyprus Northshore Mining 

Silver Bay, Minnesota 

Run 2 

5-24-94 

1644-1 742 

62321 

20.3 

11.07 

5 
2.2 

Run 3 

5-24-94 

1809-1 907 

61825 

20.3 

12.04 

6 

2.7 

I' 

I 92 
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Test No. 8 

No. 12 Pelletizer Waste Gas Inlet - ELECTRICS ON 

Results of Oxides of Nitrogen Determinations 

Dateofrun . . . . . . . . . . . . . . . . . . .  

Time run stadend . . . . . . . . .  (HRS) 

Volumetric Flow Rate . . . .  (DSCFM) 

Oxygen content . . . . . . . . . .  (%v/v,d) 

Moisture Content . . . . . . . . . .  (%v/v) 

. 

Oxides of Nitrogen 

concentration . . . . . . . . .  (ppm,d) 

emission rate . . . . . . . . . .  (LB/HR) 

Run 1 

5-25-94 

0928-1026 

240245 

16.70 

6.00 

104 

179 

Run 2 Run 3 

5-25-94 5-25-94 

1 1  13-121 1 1258-1 356 

23391 7 213505 

16.69 16.81 

5.53 5.78 

108 110 

181 168 

93 
1 
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Test No. 9 

No. 12 Pelletizer Waste Gas Inlet - ELECTRICS OFF 

Results of Oxides of Nitrogen Determinations 

Run 1 

Date of run . . . . . . . . . . . . . . . . . . .  5-25-94 

Time run stadend . . . . . . . . .  (HRS) 1433-1531 

Volumetric Flow Rate . . . .  (DSCFM) 226198 

Oxygen content . . . . . . . . . .  (%v/v,d) 16.63 

Moisture Content . . . . . . . . . .  (%v/v) 7.36 

Oxides of Nitrogen 

concentration . . . . . . . . .  (ppm,d) 110 

emission rate . . . . . . . . . .  (LB/HR) 1 78 

94 

Interpoll Labs Report No. 4-2791 

Cyprus Northshore Mining 

Silver Bay, Minnesota 

Run 2 

5-25-94 

1600-1 658 

227633 

16.62 

7.71 

109 

178 

Run 3 

5-25-94 

1726-1824 

237012 

16.61 

7.53 

107 

182 



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

Interpoll Labs Report No. 4-2791 
Cyprus Northshore Mining 

Silver Bay, Minnesota 

Test No. 10 
No. 12 Pelletizer Waste Gas Stack - ELECTRICS ON 

Results of Oxides of Nitrogen Determinations 

Date of run . . . . . . . . . . . . . . . . . . .  

Time run stadend . . . . . . . . .  (HRS) 

Volumetric Flow Rate . . . .  (DSCFM) 

Oxygen content . . . . . . . . . .  (%v/v,d) 

Moisture Content . . . . . . . . . .  (%v/v) 

Oxides of Nitrogen 

concentration . . . . . . . . .  (pprn,d) 

emission rate . . . . . . . . . .  (LB/HR) 

Run 1 

5-25-94 

0929-1027 
64551 
16.74 
16.59 

108 
50 

Run 2 Run 3 

5-25-94 5-25-94 

1114-1212 1259-1 357 
62729 62059 
16.77 16.65 
17.46 19.09 

108 105 
50 47 
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Test No. 12 

No. 12 Pelletizer Waste Gas Stack - ELECTRICS OFF 

Results of Oxides of Nitrogen Determinations 

Run 1 

Date of run . . . . . . . . . . . . . . . . . . .  5-25-94 

Time run stadend . . . . . . . . .  (HRS) 1434-1532 

Volumetric Flow Rate . . . .  (DSCFM) 61671 

Oxygen content . . . . . . . . . .  (%v/v,d) 16.68 

Moisture Content . . . . . . . . . .  (%v/v) 19.31 

Oxides of Nitrogen 

concentration . . . . . . . . .  (ppm,d) 105 

emission rate . . . . . . . . . .  (LBIHR) 46 

96 

Run 2 

5-25-94 

1600-1 658 

61 752 

16.69 

19.17 

104 

46 

Run 3 

5-25-94 

1727-1825 

61258 

16.71 

19.34 

103 

45 
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Test No. 15 
No. 1104 Pelletizer Waste Gas Stack - ELECTRICS ON 

Results of Oxides of Nitrogen Determinations 

Run 1 

. . . . . . . . . . . . . . . . . . .  Date of run 5-26-94 

Time run stadend . . . . . . . . .  (HRS) 0814-0913 
Volumetric Flow Rate . . . .  (DSCFM) 69427 
Oxygen content . . . . . . . . . .  (%v/v,d) 17.39 
Moisture Content . . . . . . . . . .  (%v/v) 14.82 

Oxides of Nitrogen 
concentration . . . . . . . . .  (ppm,d) 83 
emission rate . . . . . . . . . .  (LB/HR) 41 

97 

Run 2 

5-26-94 

0959-1058 
66236 
17.12 
15.37 

84 
40 

Run 3 

5-26-94 

1 144-1 242 
68343 
17.19 
15.16 

90 
44 
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Test No. 16 

No. 1105 Pelletizer Waste Gas Stack - ELECTRICS ON 

Results of Oxides of Nitrogen Determinations 

Run 1 

Date of run . . . . . . . . . . . . . . . . . . .  5-26-94 

Time run stadend . . . . . . . . .  (HRS) 081 1-0912 

Volumetric Flow Rate . . . .  (DSCFM) 73739 

Oxygen content . . . . . . . . . .  (%v/v,d) 17.43 

Moisture Content . . . . . . . . . .  (%v/v) 12.39 

Oxides of Nitrogen 

concentration . . . . . . . . .  (ppm,d) 77 

emission rate . . . . . . . . . .  (LB/HR) 41 

Interpoll Labs Report No. 4-2791 

Cyprus Northshore Mining 

Silver Bay, Minnesota 

Run 2 

5-26-94 

0956-1 057 

73133 

17.1 1 

12.14 

86 

45 

Run 3 

5-26-94 

1141-1241 

71070 

17.09 

14.38 

87 

44 

98 i 
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Cyprus Northshore Mining 

Silver Bay, Minnesota 

Test No. 23 
No. 2 Boiler Stack 

Results of Oxides of Nitrogen Determinations 

Run 1 Run 2 Run 3 

Date of run . . . . . . . . . . . . . . . . . . .  

Time run stadend . . . . . . . . .  (HRS) 

Volumetric Flow Rate . . . .  (DSCFM) 

Oxygen content . . . . . . . . . .  (%v/v,d) 

Moisture Content . . . . . . . . . .  (%v/v) 

Oxides of Nitrogen 

concentration . . . . . . . . .  (ppm,d) 

emission rate . . . . . . . . . .  (LB/HR) 

emission factor . . . . .  (LB/1O6BTlJ) 

5-27-94 5-27-94 5-27-94 

0843-0941 1003-1101 1 1  18-1 21 6 
157735 155547 156275 

8.72 9.00 8.61 
8.95 9.07 9.87 

344 
389 

0.737 

309 327 
344 366 

0.662 0.700 

I 99 
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3.5 Results of ODacitv Observations 
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I n t e r p o l 1  Labs R e p o r t  No. 4 - 2 9 7 1  
Cyprus N o r t h s h o r e  M i n i n g  

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

T e s t  No. 5 
No.  12 P e l l e t i z e r  N o r t h  R o t o c l o n e  S t a c k  

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 1 0 0 . 0 0  
5 0 . 0 2 2 3  0 .00  

10 0 . 0 4 5 8  0.00 
1 5  0 . 0 7 0 6  0.00 
2 0  0 . 0 9 6 9  0 .00 
25 0 . 1 2 4 9  0 .00 
3 0  0 . 1 5 4 9  0 . 0 0  
35 0 . 1 8 7 1  0 .00  
4 0  0 . 2 2 1 9  0.00 
45 0 . 2 5 9 6  0.00 
5 0  0 . 3 0 1 0  0.00 
5 5  0 . 3 4 6 8  0 .00  
6 0  0 . 3 9 7 9  0.00 
6 5  0 . 4 5 5 9  0.00 
7 0  0 . 5 2 2 9  0.00 
75 0 . 6 0 2 1  0.00 
8 0  0 . 6 6 9 0  0 .00  
85 0 . 8 2 3 9  0 .00 
9 0  1.0000 0 .00  
9 5  1 . 3 0 1 0  0’. 00 
99  2.0000 0.00 ________________________________________------------------ 

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

O b s e r v e r :  Edward T r o w b r i d g e  
C e r t .  D a t e :  0 4 - 0 7 - 9 4  
D a t e  o f  O b s e r v a t i o n :  0 5 - 2 6 - 9 4  
Time o f  O b s e r v a t i o n :  0 8 1 5 / 0 9 1 5  

d - 10 1 
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I n t e r p o l l  Labs R e p o r t  N o .  4 -2971  
Cyprus  N o r t h s h o r e  M i n i n g  

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

T e s t  No .  1 9  
D r y  Cobber  S t a c k  

Results o f  Opaci ty  O b s e r v a t i o n s  ------------ €PA Uethod 9 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 100.00 
5 0 . 0 2 2 3  0.00 

10 0 . 0 4 5 8  0.00 
1 5  0 .0706  0 .00  
2 0  0 . 0 9 6 9  0.00 
2 5  0 . 1 2 4 9  0 . 0 0  
30 0 . 1 5 4 9  0.00 
3 5  0 . 1 8 7 1  0 .00  
40 0 . 2 2 1 9  0.00 
45 0 . 2 5 9 6  0.00 
50  0.3010 0.00 
5 5  0 . 3 4 6 8  0.00 
60 0 . 3 9 7 9  0 .00  
6 5  0;4559 0.00 
7 0  0 . 5 2 2 9  0 . 0 0  
7 5  0 . 6 0 2 1  0.00 
80 0 . 6 6 9 0  0 . 0 0  
85 0 . 8 2 3 9  0.00 
9 0  1.0000 0 . 0 0  
9 5  1.3010 0.00 
9 9  2 . 0 0 0 0  0.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

O b s e r v e r :  Edward T r o w b r i d g e  
C e r t .  D a t e  : 04-07 -94  
D a t e  o f  O b s e r v a t i o n :  05 -26 -94  
Time o f  O b s e r v a t i o n :  1 1 0 5 / 1 2 0 5  

in3 
I: 
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I n t e r p o l l  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

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

T e s t  No.  20 
F i n e  C r u s h e r  S t a c k  

Results o f  O p a c l t y  O b s e r v a t l o n s  ------------ €PA Method 9 

_______________-________________________------------------ 
PERCENT OPTICAL RELATIVE 
OPACITY DENSITY FREQUENCY ( % )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 100.00 
5 0.0223 0.00 
10 0.0458 0.00 
15 0.0706 0.00 
20 0.0969 0.00 
25 0.1249 0.00 
30 0.1549 0.00 
35 0.1871 0.00 
40 0.'2219 0.00 
45 0.2596 0.00 
50 0.3010 0.00 
55 0.3468 0.00 
60 0.3979 0.00 
65 0.4559 0.00 
70 0.5229 0.00 
75 0.6021 0.00 
00 0.6690 0.00 
05 0.8239 0.00 
90 1.0000 0.00 
95 1.3010 0.00 
99 2.0000 0.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

O b s e r v e r :  Edward T r o w b r i d g e  
C e r t .  D a t e :  04-07-94 
D a t e  o f  O b s e r v a t i o n :  05-26-94 
Time o f  O b s e r v a t i o n :  1315/1415 

103 I _- - , 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2971 
Cyprus N o r t h s h o r e  M i n i n g  

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

T e s t  N o .  21 
B i n  S t o r a g e  S t a c k  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 0.00 
5 0.0223 0.00 
10 0.0458 0.00 
15 0.0706 0.00 
20 0.0969 0.00 
25 0.1249 0.00 
30 0.1549 0.00 
35 0.1871 0.00 
40 0.2219 0.00 
45 0.2596 0.00 
50 0.3010 0.00 
55 0.3468 0.00 
60 0.3979 0.00 
65 0.4559 0.00 
7.0 0.5229 0.00 
75 0.6021 0.00 
80 0.6690 0.00 
85 0.8239 0.00 
90 1.0000 0.00 
95 1.3010 0.00 
99 2.0000 0.00 

- .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Avg Opac 0.00 Avg 00 0.0000 Time a v e r a g e  

O b s e r v e r :  Edward T r o w b r i d g e  
C e r t .  D a t e  t 04-07-94 
D a t e  o f  O b s e r v a t i o n :  05-26-94 
Time o f  O b s e r v a t i o n :  1000/1100 



I n t e r p o l 1  Labs R e p o r t  No. 4 -2971  
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 
I 
I 

T e s t  N O .  23  
No. 2 B o i l e r  S t a c k  

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

I 
I 
I 
I 

I 
I 

I 

----------__-___________________________------------------ 
0 0.0000 8 0 . 4 2  
5 0 . 0 2 2 3  1 9 . 5 8  

10 0 . 0 4 5 8  0.00 
1 5  0 . 0 7 0 6  0.00 
2 0  0 . 0 9 6 9  0.00 
2 5  0 . 1 2 4 9  0.00 
30 0 . 1 5 4 9  0.00 
3 5  0 . 1 8 7 1  0.00 
4 0  0 . 2 2 1 9  0 .00  
4 5  0 . 2 5 9 6  0.00 
5 0  0 . 3 0 1 0  0 .00 
55  0 . 3 4 6 8  0.00 
6 0  0 . 3 9 7 9  0.00 
65 0 . 4 5 5 9  0.00 
7 0  0 . 5 2 2 9  0.00 
7 5  0 . 6 0 2 1  0.00 
ao 0 . 6 6 9 0  0 .00  
85  0 . 8 2 3 9  0 .00 
9 0  1.0000 0.00 
9 5  1 . 3 0 1 0  0 . 0 0  
9 9  2.0000 0.00 ------------------______________________------------------ 

Avg Opac 0 . 9 8  Avg OD 0 . 0 0 4 4  Time a v e r a g e  

O b s e r v e r :  D a v i d  V a a l e r  
C e r t .  D a t e :  04 -06 -94  
D a t e  o f  O b s e r v a t l o n :  0 5 - 2 7 - 9 4  
Time o f  O b s e r v a t i o n :  0 8 0 5 / 0 9 0 5  

~~ 

I -. 105 
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VOLUMETRIC FLOW RATE DETERMINATIONS 
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I n t e r p o l l  Labs R e p o r t  No . 4 - 2 9 7 1  
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No . 1 
No . 12 P e l l e t i z e r  Hood Exhaus t  I n l e t  

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

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

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

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

Number o f  s a m p l i n g  

T o t a l  number o f  PO 

Shape o f  d u c t  . . ... 
Duc t  w i d t h  ........ 
Duc t  l e n g t h  ....... 

p o r t s  ......... 
n t s  ........... 
.............. 
.......... ( I N )  

. . ....... . ( I N )  

Duc 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)  

(DEG-F) 

( %  V / V )  

Avg . gas temp ............. 
M o i s t u r e  c o n t e n t  ......... 

Avg . 1 inea . r  v e l o c i t y  ..... 
Gas d e n s i t y  .............. 

F T / S E C )  

LE/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  gas .......... (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- 1 

0 5 - 2 4 - 9 4  

9 1 2  

2 9 . 1 8  

. 8 4  

4 

24  

R e c t a n g u l a r  

8 4  

1 1 3  

6 5 . 9 2  

UP 

1 . 5 5  

205 

0 . 2 4  

8 4 . 6  

. 0 5 6 4 1  

2 8 . 8 3  

1 1 3 2 7 1 9  

3 3 4 6 8 2  
2 3 0 7 4 2  



.. 
I n t e r p o l l  Labs R e p o r t  No . 4-2971 

Cyprus  N o r t h s h o r e  M l n l n g  
S i l v e r  Bay . HN 

T e s t  No . 2 
No . 12  . P e l l e t i z e r  Hood Exhaus t  S tack  

R e s u l t s  o f  Volumetr ic  F low R a t e  Determination....... Method 2 

Date  of  D e t e r m i n a t i o n  ............ 
Time o f  D e t e r m l n a t l o n  ....... (HRS) 

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

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

Number o f  s a m p l i n g  p o r t s  ......... 
T o t a l  number of p o l 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  

Duct a r e a  ................. (SQ.FT 

D l 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  

!.!n!rture content...... .... ! %  v / v  

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

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

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

Mass f l o w  o f  gas .......... 

V o l u m e t r l 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) 

...... 
(ACFH) 
DSCFH) 

4-2 

05-24-94 

900 

29.20 

.04 

2 

24 

Round 

70  

26.73 

UP 

- . 3 8  

129 

10.64 

49.3 

. 06310 

28.86 

299075 

70994 
61920 
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I n t e r p o l l  Labs R e p o r t  No . 4 - 2 9 7 1  
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay . MN 

T e s t  No . 4 
No . 12 P e l l e t i z e r  N o r t h  R o t o c l o n e  I n l e t  

R e s u l t s  o f  V o l u m e t r l c  F l o w  Ra te  Determination....... Method 2 

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

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

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

Number o f  s a m p l i n g  

T o t a l  number o f  PO 

Shape o f  d u c t  ..... 
Stack  d i a m e t e r  .... 

p o r t s  ......... 
n t s  ........... 
.............. 
..........( I N )  

....... (SQ . FT) Duc t  a r e a  ......... 
D i r e c t i o n  o f  f l o w  ................ 

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

Avg . gas temp ............. ( D E G - F )  

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

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

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

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

Mass f l o w  o f  gas .......... 

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) 

...... 
( A C F M )  
DSCFM)  

0 5 - 2 4 - 9 4  

000 

2 9 . 1 0  

. 0 4  

2 

24  

Round 

47  

1 2 . 0 5  

DOWN 

- 2 . 4  

354  

1 . 6 6  

9 5 . 9  

. 0 4 6 0 0  

z a  . a 4  

1 9 4 6 6 5  

6 9 3 2 5  
42060  

A-3 



I n t e r p o l l  Labs R e p o r t  No. 4 - 2 9 7 1  
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 5 
No. 12 P e l l e t i z e r  N o r t h  R o t o c l o n e  S tack  

R e s u l t s  of V o l u m e t r i c  F l o w  R a t e  De te rm lna t ion - - - - - - -  Method 2 

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

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

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

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

Duc t  a rea . . . . . . . . . . . . . . . . .  

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

S t a t i c  p r e s s u r e .  .......... 
Avg. gas temp ............. 

SQ.FT)  

. . .... 

I N . W C )  

D E G - F )  

M o i s t u r e  conten 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  .............. (LE/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  gas. . . . . . . . . .  

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

4-4 

LE/HR) 

...... 
(ACFM) 
DSCFM) 

05-24 -94  

7 3 6  

2 9 . 1 8  

. 8 4  

2 

2 0  

Round 

4 5 . 5  

1 1 . 2 9  

UP 

- 1 . 0 5  

5 4  

1 . 6 2  

81.0 

. 0 7 4 3 2  

2 8 . 8 4  

2 4 4 7 4 9  

5 4 8 8 5  
5 3 9 1 2  

I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
e! 
I 
I 
I 
I 
I 
P 
I 
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I n t e r p o l 1  Labs R e p o r t  No . 4 - 2 9 7 1  
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No . 7 
No . 12 P e l l e t i z e r  Hood Exhaus t  I n l e t  

R e s u l t s  o f  V o l u m e t r i c  F l o w  Ra te  Determination....... Method 2 

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

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

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

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

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

Duc t  a r e a  . ................ ( S Q . F T )  

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

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

Avg . gas temp ............. (DEG-F) 

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

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

Mass f l o w  o f  gas . ......... (LB/HR) 

V o l u m e t r i c  P 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  . . . . . . . . . . . .  ( D S C F M )  

05-24 -94  

1 4 5 3  

2 9 . 1 8  

. a 4  

4 

2 4  

R e c t a n g u l a r  

84  

1 1 3  

6 5 . 9 2  

UP 

1 . 5 5  

2 0 1  

1 0 . 2 9  

8 3 . 5  

. 0 5 6 2 6  

2 8 . 8 2  

1 1 1 4 5 4 2  

3 3 0 1 5 9  
231637  

A-5 



I n t e r p o l 1  Labs R e p o r t  No. 4 - 2 9 7 1  
Cyprus  N o r t h s h o r e  M i n i n g  

s i i v e r  Bay, EiN 

T e s t  No. 8 
NO. 1 2  P e l l e t i z e r  Waste G a s  I n l e t  

R e s u l t s  o f  V o l u m e t r i c  F l o w  Ra te  De te rm ina t ion - - - - - - -  Method 2 

Date  o f  D e t e r m i n a t i o n  ............ 05-25-94 

Time o f  De 

B a r o m e t r i c  

P i  t o t  t u b e  

Number o f  

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

p r e s s u r e  ....... (1N.HG) 

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

amp1 i ng p o r t s . .  ... 
T o t a l  number o f  p o i n t s  ....... 
Shape o f  d u c t .  ............... 
Duct  w id th . . . . . . . . . . . . .  ...... 
Duc t  l e n g t h  .................. 

900  

2 8 . 9 2  

... . 8 4  

... 

. . .  

... 
IN 1 

I N  1 

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

D i r e c t i o n  o f  f low. . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  ........... (1N.WC) 
Avg. gas temp ............. (DEG-F) 

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

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

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

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

Mass f l o w  o f  gas .......... ( L B / H R )  

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

A-6 

5 

25 

R e c t a n g u l a r  

92 

92 

5 8 . 7 8  

UP 

1 . 3 5  

552 

6.00 

1 4 0 . 8  

. 0 3 7 2 5  

2 9 . 0 0  

1109657  

496543  
236179 

;1 ; I  

1: 
I' 

I 

II 

II I 
I 
I 
I 
I 
I 
I 
II 

1 
I 
I 
I 
P 
I 

I' 
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I n t e r p o l 1  Labs R e p o r t  No . 4 - 2 9 7 1  
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay . MN 

T e s t  NO . 9 
No . 1 2  P e l l e t i z e r  Waste Gas I n l e t  

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

Date  o f  D e t e r m i n a t i o n  ............ 
Time 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  . ...... ( 1 N . H G )  

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

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

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

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

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

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

Avg . gas temp ............. (DEG-F) 

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

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

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

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

Mass f l o w  o f  gas .......... (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) 

0 5 - 2 5 - 9 4  

9 0 0  

2 0 . 9 2  

. 04 

5 

25 

R e c t a n g u l a r  

92  

92  

5 0 . 7 0  

UP 

1 . 3 5  

5 5 0  

7 . 3 6  

1 4 1 . 0  

. 0 3 7 1 3  

2 9 . 0 1  

1 1 0 7 9 7 9  

497296  
233503  
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I n t e r p o l 1  Labs Repor t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 10 
No. 1 2  P e l l e t i z e r  Waste Gas S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F low  R a t e  De te rm ina t ion - - - - - - -  Method 2 

Date o f  De te rm ina t ion . . . . . . . . . . . .  

Time 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 . .  ..... ( 1 N . H G )  

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

Number o f  s a m p l i n g  p o r t s . . . . . . . . .  

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

Duc t  a r e a  ................. ( S Q . F T )  

D i r e c t i o n  o f  f low. . . . . . . . . . .  ..... 

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

Avg. gas t e m p  ............. ( 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  ...... (LE/LBMOLEJ 

Mass f l o w  o f  gas.. . . . . . . . .  

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

LE/HR) 

...... 
( A C F M )  
DSCFM) 

05-25-94 

830 

28.92 

.84 

2 

2 4  

Round 

71.5 

27.08 

UP 

-. 25 

1 3 4  

16.59 

53.8 

.06071 

29.06 

327647 

09943 
64412 

I 
I 
I 
I 
I 
I 
1 
I ~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I n t e r p o l 1  Labs R e p o r t  No,. 4 - 2 9 7 1  
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay.’ MN 

T e s t  No. 15 
No. 1 1 0 4  P e l l e t i z e r  Waste Gas S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  Determinat ion- - - - - - -  Method 2 

Date  o f  Determinat ion . . . . . . . . . . . .  

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

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

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

Number o f  s a m p l i n g  p o r t s  ......... 
T o t a l  number o f  p o i n t s  ........... 
Shape o f  duct. . . . . . . . . . . . . . . . . . . .  

S tack  d i a m e t e r  ............... ( I N )  

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

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

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

Avg. gas temp ............. ( D E G - F )  

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

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

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

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

Mass f l o w  o f  gas .......... (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) 

0 5 - 2 6 - 9 4  

7 5 0  

2 9 . 4 6  

.... . 8 4  _. 

4 ’  

” 

2 4  

Round 

7 1  

2? .‘49 

UP 

- . 2 2  

1 4 0  

1 4 . 8 2  

5 7 . 6  

. 0 6 1 4 4  

2 8 . 9 4  

3 5 0 1 6 6  

9 4 9 0 8  
7 0 0 6 8  

A-9 



I n t e r p o l l  Labs R e p o r t  No. 4-2971 
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay, MN I 
I 
I 

T e s t  No. 19 
D r y  Cobber  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 low Ra te  Determinat ion- - - - - - -  Method 2 

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

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

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

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

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

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

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

Avg. gas temp ............. (DEG-F) 

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

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

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

M o l e c u l a r  w e i g h t  ...... (LB/LBMOLE) 
Mass f l o w  o f  gas .......... (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  . ........... ( D S C F M )  

05-26-94 I 
950 I 

29.46 

.84 1 
2 I  

24 

Round I 
I 

up 1, 
I 

61.25 

20.46 

- .86 

66 

I 2.15 

I 5 5 . 9  

. 0 7 3 3 4  

28.84 I 
I 

301742 

I 68572 
66238 

4-10 I 
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I n t e r p o l 1  Labs R e p o r t  No . 4 - 2 9 7 1  
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay . MN 

T e s t  No . 2 0  
No . 2 F i n e  C r u s h e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  Ra te  Determination....... Ue thod  2 

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

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

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

Number o f  s a m p l i n g  p o r t s  ......... 
T o t a l  number o f  p o i n t s  ........... 
Shape o f  d u c t  .................... 
Stack  d i a m e t e r  ............... (IN.) 

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

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

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

Avg . gas temp ............. (DEG-F) 

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

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

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

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

Mass f l o w  o f  gas .......... (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) 

05-25 -94  

9 4 0  

2 8 . 8  

. a 4  

2 

1 2  

Round 

3 1 . 7 5  

5 . 5 0  

UP 

- . 2 2  

6 6  

2 . 0 1  

5 0 . 3  

. 0 7 1 7 8  

2 8 . 8 4  

7 1 5 3 0  

1 6 6 0 9  
1 5 7 1 6  

A-11 



I n t e r p o l 1  Labs R e p o r t  No. 4 - 2 9 7 1  
Cyprus  N o r t h s h o r e  M i n i n g  

S i l v e r  Bay. MN 

T e s t  No. 2 1  
B i n  S t o r a g e  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 low  Ra te  Determinat ion- - - - - - -  Method 2 

Date o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
Time 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 . .  ..... ( 1 N . H G )  

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

Number o f  samp 

T o t a l  number 0 

Shape o f  d u c t .  

S tack  d i a m e t e r  

i n g  

P O  

... 

. . .  

p o r t s . .  ....... 
n t s . . . . . . . .  . . .  
.............. 
.......... ( I N )  

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

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

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

Avg. gas temp ............. ( D E G - F )  

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

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

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

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

Mass f l o w  o f  gas .......... (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  ............ ( D S C F M )  

A-12 

05 -25 -94  

7 3 0  

2 8 . 9 2  

. 8 4  

2 

24 

Round 

3 9 . 5  

8 . 5 1  

UP 

-. 6 8  

7 5  

1 . 5 5  

6 1 . 4  

. 0 7 0 9 3  

2 8 . 8 4  

133357  

31335  
2 9 3 8 8  

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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APPENDIX B 

LOCATION OF TEST PORTS 
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I 
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I 
I 

- 

Itern 

Impinger No. I 

lrnuinger No. 2 I 
hpinger No. 3 

INTERPOLL MBORATORlES, INC 
16 i 2) 786-6020 

I Wei@r (g) 

I Tare Different- 

I 4% 3 
I 

1. Final 

Interpoll Laboratories EP.4 Method 5/17 Sample Log Sheet 

Pmzb C 4.4 7~ CJ.C,  
P3rcicuiate Catch Data: 

Yo. of filters used: Recovery solvent@) 

J4/4 

No. of probe wash botcies: 
Sample recovered by: 

Condenser I 
Desiccant I I S 6  22 

Inrqnted Gas Sampling Data: A?/+ 
Bag Pump No. Box No. 0% No.- 
Bag Material: 5-laver .Aluminized Tedlar Size: - U L  
prcres  I& check: cdmin at in. Ag. 
Time stan: (HRS) Timemd: 
Sampling me: cdmin Operator: 

s,i.C o i  0: Analyzer used to monitor min ourlec 

I ~ O 9 j 6 : \ ~ ~ ( \ W P \ i D ~ S ~ ~ ~  
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Final I Tare 

Impinger No. 1 47/ 
I 

INTERPOLL LABORATORIES, INC 
(6 111 786-6020 

Difference 

4 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Condenser 

Desiccant /ws' 

Yo. of filters used: 

13 

No. of orube wash bottles: 
Sample recovered by: 

Recovery sclvent(s) 

&:cone 
r?other(s) 

I . / K.V. 

Integrated Gas Samplins Data: n/pr 
Bag Pump No. Box No. - 0% No.- 
a% Material. Slaver .Aluminized T d a r  Size: - U L  

Time start: (HRS) Timeend: ( H R S )  
P r e c s r  leak check: cdmin at in. Hg. 

Sarnplin, 0 rare: cdmin Operaroc 

Sip4 of 0, Analyzer used to monitor min ourler: 

Ilj09j-G:\STAM'KP\METHO!JS-CO~~ 

C-115 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 

Final I Tare 

INTERPOLL L4BORATORlE5, INC 
(61 2) 786-6020 

Difference 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

hpinser No. 1 I 
hpinger No. 3 I 
Condenser 

/5!5-6 

lob CVPRLLS Date ~ ~ ~ - . # T e s r  30 Run 3 
Sou,, 
Method x"s. 'Fi:?$ds !'q 4u 
Sample Train L n k  Check: " 
P ; C K ~ :  s 0.02 ctin ar 15 in. ~ g .  (vac) PX 
Posr tes: & ciin ax /r in. Hg. (vac) E4. 

Paniculate Catch Data: 

No. of filters used: 

+ ~ , k  NO. of naverse poinrs 
Filter w e :  

?no?& c 4.. I ~ Y . C .  

Recovery solvenr(s) 

I 

I 
13 

&& Integrated Gas Sampling Data: 

Bag Pump No. Box No. B q  No.- 

preresr leak check: cdmin ar in. Hg. 

Sampling me: ccimin Opentor: 

S;N of 0, Anaiyzcr used io monitor azin ourler: 

9% Material: 5-laver Aluminized Tedlar Size: - 44L 

Time s m  (HRS) Time end: (HRS) 

I ~ 0 9 ~ G : ' ~ A ~ ~ W P \ I O O ~ S ~ ~  

C-117 
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INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

I 
I EPA Method 2 Field Data Sheet . 

Drawing of Test Site 

03259JC;'~~C:(\WP\FORMN-39?. I 

. .~ 
c-119 I 



INTERPOLL LABORATORIES, INC. 
(6 121 786-6020 

Final Tare 

P d  446 

/V9h / L /  87 

Total : ~ @ , ~ ~ g ~ & ~ ~ ~  

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

9 

/ 3  

Date 6?jr-%fest J /  Run / 
t-rn No. of mverse points 2 7  

Job PWfl2.D A&& 
Method /-T Fil Filter type: s / % / d  .L&& 
Source 

Sample Train Leak Check 

Pretesc b 0.02 cfin at I5 in. Hg. (vac) @ 
post test: C s  cfm at in. Hg. (vac) @ 

Particulate Catch Data: 

No. of filters used 

So. of pmbe wash bottles: 
Sample recovered by: 

Recovery solvent(s) 

a c e t o n e  
Clother(s) 

/ 

5 3  

c-120 

= I  
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I[ 
I 

I' 
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I 
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I 
I 
I 
I 
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I 
I 
I 
I 

il 
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INTERPOLL UBORATORIES. INC 
(6 12) 786-6020 

Condensate D a m  - 

Wei&t (9) 

Final TaR Difference 

qjL? a 2 

Condenser 

Desiccant / P O  / c /  

~px.: . : .x+- .>=%Yy .u. .> a*+A>&&&>*>*xmw / b  

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job m,"W bj r*/,&AAw Date /;tlr-W Test g/ Run 2 
No. of aaverse points 1{ source SA: . k c 3 3  e d  

"/ *.//%3 Method /- Filter hold& '4L Filter type: . 
Sample Train Leak Cheek 

Pretesc s 0.02 c h  at 15 in. Hg. (vat) E3 
Post test: 053 cfin at 

Particulate Catch Data: 

No. of filters used 

/ 0 in. Hg. (vac) @ 

Recove~y solvent(s) 

&icetone 
nother(s) 

66? 9 

Xo. of probe wash bottles: 
Sample recovered by: 

c-122 

I I 

I 
I 
I 
I( 
I 
I 
I 
I 
I 
I 
! 
I 
I' 
I 
I' 
I '  
II 
li 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I t y M 

b3 
F? 



INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

! 
I 

Interpoll Laboratories EP4 Method 5/17 Sample Log Sheet 

Date 4y2J-$Y Test Run 3 

Method /L J- Filter holder: V " &AN Filter type: c 

Sample Train Leak Check: 

Pretest: s 0.02 cfin at 15 in. Hg. (vac) Kf 
post test: 0% cfin at / D 

_ .  
lob Source e No. of traverse points a 4  

" &A43 Ad 44 

in. ~ g .  (vat)$ 

Paniculate Catch Data: 

Recovery solvent(s) 

@acetone 
i!orher(s) 

No. of filters used 

6 d W  

/ 
52 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Weight (g) 

Final Tare Difference 

v97 3 
I 

Condenser 

Id--0 c/ / v g A  R 
I 

Integrated Gas Sampling Data. h' 

B q  Pump No. 

Pretest leak check 

Sampling me: cdmin Operator: 

SM of 0, Analyzer used to monitor train outlet: 

Box No. - B q  No.- 

cdmin at in. Hg. 
Bag Material: 5-laver Aluminized Tedlar Size: - 44L 

Time sm: (HRS) Time end (m) 

w 

1 2 j 0 9 j C ; ~ ~ ~ ~ w n ~ ~ O D ~ S ~ O ~ ~  

I[ 
I! 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
P 

C-124 
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INTERPOLL LABORATORIES, INC. 
(6 12) 786-6U2U 

EPA Method 2 Field Data Sheet 
I I 

Drawing of Test Site 

Cross-section Elevation 
View 

lob 
Source 
Test 53 Run-Date 5- 37 
Stack Dimen. / /U IN. 
Dry Bulb O F  Wet bulb O F  

j\\anometer 0 Reg. iI Exp 0 Elec. 

Operators 3. c/ae /Lo C.er-6. t 2 &rro 
Pitot NO. Y27-I3 C. *8f e r 4  

Barometric Pressure &@ IN.HC 
Static Pressure -. 47 IN.WC 

I - 

032594C.~T~C~WP\FORMN-392.1 

C-126 I 
- _ _ ~ ~  ~ 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

INTERPOLL MBORATORIES, INC 
(6121 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Mehod Filter holder 
Sample Tnin  Leak Check: ' 

post test: 0 c h  a( i 4  in. Hp (vac) 
?xcesc s 0.02 c h  a 15 in. ~ g .  ( v a c ) X  

Particulate Catch Data: 

Yo. of filtea used: 

7 
Recovery solvenc(s) 

No. ofprobe wash bodes: 
Sample recovered by: 

Condensate Dat3: 

Weight (8) 

Final Difference 1 

P- 

Condenser 

Integrztted Gas Samplbg Data: d%&r Bh s;)e . I  
a% pump NO. Box No. - Bag No.- 

pretes leak check: 
Time W: (HRS) Timend: 
Sampling me: cdmin Opera~or. 

j," of 0, Analyzer used to monitor aain ourlec 

8% Material. Slaver Aluminized T d a r  S'ue: - 4 L  
cdrnin at in. Hg. 

I D 0 9 j 4 : ' ~ ~ ~ ~ W P \ ~ O D ~ S ~ ~ ~  





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

Impinner No. 1 I I 

n 
Impinger No. 2 

Impinger No. 5 

INTERPOLL UBORATORIE5, INC 
(611) 786a020 

Weight (9) 1 
I Tare Difference Final I 

I / - -  

I C  
292-1 -3 ZBO % -  

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Date 5 1 ~ 7 1 ~  Test d'f Run 2 

Filter type: 
sourc: Xo. of u-averie poinrs 
lob 

Method Filter holder 
Sample Train Leak Check 

Prcresc .s 0.02 cfm at IS in. Hg. (vac) 
Post test: -a. c k  at / a  in. Hg. (vac 

Paniculate Catch Dam: 

Yo. of filters used: 

JY 

Recovev solvent(s) 

66 31 

No. of probe wash bodes: 
Sample recovered by: 

Qktone 
Dochefls) 

/ 

htegnted Gas Snmpliq Data: c/rL?~/ey On 51 4 e 
a% Pump No. Box No. Bag No.- 

PEt- leak check: cc'min 3t in. Hg. 

Sapl ing  me: ccimin Opentor: 

s , ~  of 0, Analyzer used to monitor train outlet: 

8% Marerial. 5-laver .Aluminized Tedlar Size: - 4 L  

Time jm (HRS) Time end (HRS) 

I I j 0 9 j G : ' . n ' A ~ ~ W P \ i D ~ S ~ ~ ~  
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I 
I 
I 
I 
I 

i 

V'  

Wei@it (g) 

Final I Tare Differrnc: 

I / -  I 
30 I I >  20 0 I / 0 /  

Condenser 

/ 4 e  /Yd5 9 

Total I : g @ > ~ ~ ~ ~ ~ ~ ~ g & . & ~ @ & y f  f / D  

INTERPOLL MBORZITOR!E5. INC 
(6 12) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 
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EL 748'ROOF 
PENTHOUSE 

EL 73 8' IO" 
SAMPLE PLTFM 

PELLETIZER ROOF 

(41 SAMPLE PORTS El 
I I P 

I I 

~. . -  
900 APART 

--I1 . . I 1 <INSET-- 
.. 

EL 675'3" ( 

I 

WASTE GAS PRECIPITROL 

B-1 



116'0" 

c 

i: ' r  I I 

(3) SAMPLE PORTS 
90° APART 

ROOF LINE EL750'-4* r 
_j 

c 
I 

m I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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FIELD DATA SHEETS 
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INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site - 

Lu urr, 1 c. ,. U I h o r r  44.42 - Job 
&‘?:A E X L L  ... t / le  f 

I Run-Date J-. L Y - Y 9’. 
,jra;!;:bmen. 0;t Y I I  3 IN. 

&os’ O F  Wetbulb / A 4  O F  

.Manometer F R e g .  Z Exp EElec. 
3arornerric Pressure 29.18 IN.HC 

IN.WC ,:iatic Pressure 
ti3perators M , A ~ * A / -  + r  . L e v i  
?tot No. b, - c . , Y Y  

8 - 



INTERPOL1 LABORATORIES, INC. 
(6 12) 7ae--6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

CY"" /A / Job i /-A SACC. / a $ $  7 DateS-ZY-9'/Tesr Run 
Source &.fJ E:h .... t / -  , /J- fe /  

Sample Train Leak Check 

Pretesc 5 0.02 cfm at 15 in. Hg. (vac) 

AY - No. of uavene points 
Method /7 Filter holder:& Filter w e :  5.ST 7hirnL./b, 

Particulate Catch Data: 

NO. of filters used 

No. of probe wash bodes: 
Sample recovered by: 

Recovery solvenqs) 

mcetone 
Ciother(s) 

I 

Condensate Data: 

'W$t (9) 

Difference 

b St 
/ 1-u 3 

7 r a & ~ /  

Box No. 2 0% N 0 . L  

\7 (HRS) Time end //Oh (HRS) 

WL 
3-3 B 

Integnted Gas Sampling Data: 

Bag Pump No. 
8% Material: 5-laver Aluminized Tedlar Size: 
Pretest leak check 
Time sm: 
Sampling rare: I/* 0 cdmin Operator: 

SM of 0: Analyzer used to monitor vain outlet: 

0 cdmin at A0 in. Hg. - 

< 
1309 j-C:\SACK\wP\METHODS\Sda(6RR 

c-2 
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INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Date 5-I=t'l9YTesr 1 Run 
z-y No. of traverse points 

Filter type: 

Job 

C.S.  Z1 ,n .L  le 

Sample Train Leak Check 

Pretesc S 0 2 c h  at 15 'n. Hg. (vac) 
Post test: at A in. Hg. ( v a c ) c  

Particulate Catch Data: 

Yo. of filters used Recovery solvent(s) 

z3  

No. of pmbe wash bodes: 
Sample recovered by: 

Condensate Data: 

Weight (9) 

Difference Final 

Impinger No. 3 

Condenser 7 0 
Desiccant 

Integated Gas Sampling Data: 7&'L.L?'L, 

Bag Pump No. 27 L3 Box No. / 9  0agNo.- L 
Bag Material. Slaver .Aluminized Tedlar Size: 4JL 

Sampling me: c/o 0 cdmin Operator: A, /& 1; i4.V. 

Pretest leak check: 0 cdmin at 7 p* in. Hg. 
Time sran: (HRS) Time end f ry7  (HRS) 

SM of 0: Analyzer used to monitor n i n  outlet: d 

c-4 
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INTERPOLL UBORATORIES, INC 
(612) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

SACvr* &,*.q DateJ-L+f ?’ Tesr Run 3 
. . P  1 L :. (& P No. of traverse points 2!f - 

;LLerhod /7 Filter h o 1 d e L - L  Filter rype: 5: 3 . 7% ,m,/ I c 
Sample Train Leak Check: 

preresr s 0.02 cfm at I5 in. Hg. (vac) @ 
Post rest: t . c h  at ./ 0 in. Hg. ( v a c ) F  

Pirriculate Catch Data: 

Yo. of fitters used: Recovery solvent(s) 

27 gacerone 
Elothefls) 

I No. of probe wash bottles: 
Sample re-covered by: I ~ L ,  6 E a t, e - .  !. 
Condensate Data: 

Welshf (9) 

Final Difference 

0 &6 
/JL b 20 

Integrated Gas Sampling Data. 5 b b b L L 4 . -  

Bag Pump No. - 
Time start: /3 i c (HRS) Time end / V f 3  (Ins) 
Sampling me: 14 c>c I cdmin Operator: .mlKcPl I I ,,* 

Box No. 17 B a g N o . 3  
- W L  Bag Material: 5-laver Aluminized Tedlar Size: 

Pretest leak check: 0 cdmin af L C )  in. Hg. 

SM of 0, Analyzer used to moniror ua in  outlet: < 
1 3 0 9 j - G . \ S T A C K \ U ” O D S S ~ ~  
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I 
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INTERPOLL LABORATORIES, INC. 
(6 12)  786-6020 

EPA Method 2 Field Data Sheet 

Cross-section 
View 

Job CulBkL4S 

Dry Bulb O F  Wet bulb O F  

Operators &z7zw..//Me -A /A/@ 

Source H#&d & ? ?  s m <  
Test @ Run-Date 5 - 2  4/-9L/ 
Stack Dirnen. 7’ IN. 

c24. Ki? IN.HC 
;Llanometer ’ EWeg. 
Barometric Pressure 
Static Pressure - , TC IN.WC 

Pitot NO. 2 3-f-6 t . ’ .  a 4  

e ~xp 13 Elec. 

Elevation 
View 

P 

I I 

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

Temp. Meas. Device & S I N  &,=3J 
R or nothing - reg. manometer. S - expanded: E - elecrronic 

C-8 
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INTERPOLL LABORATORES, INC. 
(6 12) 7 a w m  

Interpoll Laboratories EP.4 Method 3/17 Sample Log Sheet 

1 Job @///35 D a r e F 2 & ~ r n  Run 

Merhod .-C Filter holder: g‘a(lCsr Filter we: 
Sample Train Leak Check: 

~retesc 5 0.02 cim ar 15 in. ~ g .  (vac$k 
Poa tex: 2 cfm a1 7 in. Hg. ( v a c ) q  

Particulate Catch Data: 

Yo. of fiites us& 

source A’H/L &.d~/wr <*X SO. of traverse points rl/ 

Recovery solvenr(s) 

No. of probe wash bodes: 
Sample recovered by: 

Condensate Data: 

Weight (9) 

Tal% Difference 

/e 
Final I 

I 
4 I 

I 
4/38 z z  

Intqmted Gas Sampling Data: 

Bag Pump No. 231 Box No. /<Bag i0.L 
sag Marerial: 
?=res le& check: 
Time sran: 
Sampling rate: 

- U L  
cdmin SL /c in. Hg. 
(HRS) Time end 
cumin Openroc 

sjp4 of 0, Analyzer used to moniror min ourler: 4 
I l j W ~ - G : ~ S K A C K I ~ M D S J I @ ’ 6 ~  

c-9 





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

- 
INTERPOLL UBOIUTORIES, INC 

(6 12) 7866020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

=Run 5 
2 7  

Method 4' Filter holder: u'fl& Filter me: 4%G-&z-Tj- 

P;eresr: < 0.02 cfm at IS in. Hg. (vac) & 
Post ;at: c h  at 7 in. ~ g .  (vat) 

Job $$&x Date,s--&&'m 
sourcz &#I2 *dI/ ~M/-.S'B+C 

Sample Train Le& Check: 

NO. ot' traverse points 

Pzrticulate Catch Dam: 

No. of filters used: Recovery solvent(s) 

&:tone 
Eother(s) 

43-247 

No. of probe wash borrles: 
Sampie recovered by: 

Integitted Gas Sampl ig  Data: 

Bag Pump No. R 38 Box so. /sc,, N o . 2  

*(HRs) 

Slaver ,Aluminized Tdlar Size: - l 4 L  8% Macerial: 

Time SW // CjL (HRS) Time e n d  
Sampling rate: //&& cdmin Operator: 

jjpl of 0, Analyzer used to monitor ra in  ourlec 

?!.erest leak check: d cdmin 3t /c in. Hg. 

c/ 
1 2 j 0 9 X : S T A C ( \ % " O D ~ ~ ~ ~  

c-11 
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INTERPOLL UBORATORIES, INC 
(6 i 2) 7a6a020 t. . 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Sample Train Leak Check: 

Preresc s 0.02 cfm at 15 in. Hg. (vac) M 
Pox rex: 4 cim ar 

Pirdculare Catch Dam: 

Yo. of filters used: 

in. Hg. ( v a c x  

Rezovev solvent(s) 

No. of probe wash boales: 
Sample rezovered by: 

Condensate Dam: 

Weigh (g) 

Tare Diffemce Final I 
3 i  

I 

Inrqnted Gas S a m p h s  Dan: 

B% Pump No. J3k Box No. / C B q   NO.^ 
Bag Material: Slaver Aluminized T d a r  Size: W L  

d cdmin at -IC in. ~ g .  
T ( H R s )  

pxtm le& check: 
Time sTM: I T 2 4  (HRS) Timemd 
Sampling m e :  L / / U ?  cdmin Operator: 

s,% of 0, hnalyzer used to monitor min outlet: 4 
Iz09~C:'srAcaWP\Mm4w~ 

C-13 
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I 
I 70 IN. 

Wetbulb //8 O F  

J9.fB IN.HC 
Llanometer 

Sratrc Pressure , -a32 IN. WC I 

3 Run-Date S/Pfkf - 
est 

P Exp P Elec. 

~ .. 

Dismce 
From Slack Distance 
Wall \IN.) Velociry Temp. oi Cas (*Fl From End oi P0r1 (IN.) No. Diameter 

View 3 
View 

(-J 



INTERPOLL LABOftATORIE5, INC. 
(6  11) 786-5020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job Dare 5-/ykfTest 3 Run 1 

Sot.,ca M'U' t/mp v m r  & NO. of mvene poinc; aq 
;L[e&od rZ9 Filter holder: &&d Filter type: a€ / //C/ 
Sample Tmin Leak Cheek 

Pretesc S 0.02 c h  at 15 in Hg (vac) 
Post [err: 2 cim at / i' in. ~ g .  (vac) 

Pirricnlate Catch Dam: 

No. of filtm used: Recovery solvent(s) 

- / La/ dac-tone 
jaother(s) /YIZLLL-, I /M#N% 

\io. of probe wash bodes: d 
Sample recovered by: Dud 

Condensate Data: 

Weight (9) 

Tare Diffemce Final I 
Impinger No. 1 

Impinger No. 1 106 

i L I 

// 

I 

I 
I 

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

Inteo,m&xl Gas Sampling Data: I *. - 

I 
I 
P 

%i 
B q  Pump No. Box No. 0 q  No.- 

Prctesr leak check: cdmin .II 
Samplins rate: cdmin Operator: 

S I N  of 0: Analyzer used to monitor min outlet: 

in. Hg. 
a q  Material: Slaver Aluminized Tdla r  Size: &L 

Time s t a m  (HRS) Tirneend (W) 

I 309 jC?.ST.ACXlWP\ME"ODS4@"j~ 
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INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

lob l y L ' r ~ <  Dace 5 & k / T y t  3 Run 2 
Source 
Merhod &V Filter holder M h n  Filter type: 
Sample Train L& Check: 

h t e s c  < 0.0' ciin ar 15 in. Hg. (vac) 9 
Post test 2 cfm ar /2- in. Hg. ( v a c ) p  

Particulate Catch Data: 

Yo. of filtws used: 

' N o  12 .&o D ,+WT SrAUc. NO. ot maverse poinu 

Recovery solvent(s) 

fLs0 

Yo. of probe wash boctles: 
Sample recovered by: 

Condensate D a a  

Wei@t (8) 

Final I Tare Difference 

lt@U / o r  
I 

L I 

3s' I 3  
I /  

Condenser 

146 / I  

Integrated Gas Samplins Data: 

Bag Pump No. Box No. Bag No.- 
8% iMacerid: 5-laver Aluminized Tedlar Si2c: - 
Time sran: (HRS) Timeend (W) 

' I W L  
?reten le3k check: cdrnin 3t in. Hg. 

Sampling me: cdmin 0per;lror: 

S/X of 0: Analyzer used IO monitor min outlet: 

I T 0 9 j - C j : \ S T ~ ~ ~ W P \ , ~ ~ O D ~ ~ ~ ~  

C-18 
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INTERPOLL LABORATORIES, INC 
(612) 7866020 

- 
Item Weigh (9) 

Difference Final I Tare 

Impinger No. I I - 
Impinger No. 2 ior I 3 $00 /OY 

Interpoll Laboratories EPA Method 317 Sample Lo, (J Sheet 

Sample Train L a k  Check: 

Pmticulate Catch Daw 

Yo. of fiItM used: Recovery solvenqs) 

No. of probe wash bottles: 
jampie recovered by: 

Integrated Gas Sampling Data: 

B q  Pump No. Box No. - Bag No.- 

P r e c e ~ r  leak check: 

Sampling rare: cc'min Ooemor: 

Si" of 0: ktcrlyzer used [o moniror min outlec 

Bag Material: Slaver ,Aluminized Tedlar Size: - U L  

Time s m .  (HRS) Time e n d  (HRS) 
cdmin at in. Hg. 

c-20 
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INTERPOLL LABORATORIES, INC. I 
I (6 12) 786-6020 

EPA Method 2 Field Data Sheet 

lob Source .- N d .  I- T 
Run. ' Date 5-24-91c 

IN. 
O F  

Test 
Stack Dimen. 
Dry Bulb OF. Wet bulb 
.Manometer Reg.. 
Barometric. Pressure 
Static Pressur 
Operatois 
Pitot NO. 

Drawing of Test Site 

Cross-section"' Elevation 
. .  ,.. ... 

View ' .' . .  (@J+ J9.9 

L 5 
z c. 

L6L. 
- 

I 
I 
IN 
I 
I 
I 
e 
I 
I 
I 
I' 
I' 

I' 
li 

I 



1 

I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 
INTERPOLL LABORATORIES. INC 

(6 12) 786-5020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Date 57- 3 4-74 Test 4 Run I 
drt 

Job / o y 9 w  
SOU~T: a!h Gb 7Zr h e r  . T 4 k - k  
Mebod 
Sample Train Le& Check 

Xo. of traverse points 
A& Filter type: S S .  ThZ’dh S- Filter holder: s. 6 & Y S  

Treren: s 0.02 ctim at IS in. ~ g .  (vac) & 
Post test: 6 s  c h  at d in. Hg. (vac) a 
pZ7073 e &gU r  4. 
Particulate Catch Data: 

Yo. of filters used: Recovery solvenr(s) 

14 

Yo. of probe wash botrla: 
Sample recovered by: 

Condensate Data: 
ri 

Integmtd Gas Sampling Data: 

3% Pump No. d2A Box No. . 6 0 q N o . - L  
3% Material: 5-laver Alummized Tedlar SiZt: 44L 
pntst  leak check: 0 cdmin 31 - /a in. H3. 
Time srarc 
Sampling me: -V cdmin Operator: 

s,N of 0: Analyzer used to monitor min outlet: 

(HRS) Timeend . (HRS) 
Kid 

8 
I 2 j w ~ G : ‘ S T A c ~ m m o o s s ~ ~  
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- 

Weight e) 
Tare Difference Final I 

I 
hnpinger No. j I I 

Desiccant /4t2 /474 P 

Irnpinser No. I lo3 I /d 1 3  
-ri 

hoinger No. 1. 

Condenser 

I 

INTERPOLL LABORATORIES, INC 
(6 12) 7 8 ~ 0 2 0  

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job CVaQus Dare s-gF?%esx 'f Run a 
Source hb .12 %mrfoa- ~ ~ g w i o .  oi traverse poinu 2 Y 
Method s Filter holder: SL. 0%5%4& Filter type: s...c 7 A m h k  
Sample Tnin Leak Check: 

P x e s c  S 0.02 cfin ac 15 i 
Pon tsc cim ar 2 in. ~ g .  ( v a c ) a  

Hg. (vac) a 

Pucicdate Catch Data: 

Xo. of filters usd  Recovery solvenr(s) 

1.7 

So. of probe wash bocries: 
Sample recovered by: 

Inxqmted Gas Sampling Data: 

a 
(W) Timeend < .  (HRS) 

~ a g  Pump No. LMh Box No. d 8agNO.- 
WL Slaver Ahminized Tedlar Sue: 

cdmin at - / G  in. Hg. 
Bag Mateli'al. 
prcrexleakcheck: a0 
7 cdmin Operator: 

Time S U ' C  

sampling nte: 

s,'N of 0: Analyzer used to monitor min ourler: Lr 
tY09jC:~~~G(\WRIMETHODS\S-M)J6RR 

c-25 



C-26 



-I 

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

" 

- 

INTERPOLL LABORATORIES, I N C  
(6 121 786-6020 

Interpoll Laboratories EPA Method 5117 Sample Log Sheet 

lob P V D R  DareS-24-Y4Tm 
Sourc: 'i$ 7 ~ h  'f. wik No. of traverse poinrs 
Method% Filter type: 
Sample Tnin L a k  Check: 

preten: s 0.0 ciin at 15 in ~ g .  (vac) &. 
~ o a  test: & c h  at -6 
Particulate Catch Data: 

in. Hg. (vac) C;, 

Yo. of filters used: Recovery solvent@) 

No. of probe wash bodes: 
Sample recovered by: 

I 
q? P- /mu. 

Condensate Data: 

Wei& (g) 

Final Differenc: 

rmpin3.s~ NO. z I 
I 

Dsicunt 14% /o I 
I I 

Condenser 

htegnted Gas Sampling Data: 

Box No. d B q  No.- 3 6% Pump XO. L 
pretest I& check: 0 cdmin at -10 in. Hg. 
Time s m  (HRS) Time e n d  (HR.9 

. r J L  5-laver Aluminized T d a r  S'm: a% Material: 

Sampling rate: 400 cdmin Opentor: KK 

s,N of 0, Analyzer used to monitor a i n  outlec I 

I l j 0 9 j 4 A S T A C f i W P \ M O S \ S M W 6 R R  

C-27 
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INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

I 
I EPA Method 2 Field Data Sheet 

Drawing of Test Site 
ct,#WLz' N!/rM Sklone w 

(Scurce hlo 12 i&G& LU&A't&iA c Cross-section Elevation 
loo 

Test 5 Run &Date r - 2 ~  - 97/ View View 

32 O F  Wet bulb 
rllanometer 2 Reg. 
Barometric Pressure 2 9*/d 
Stati t  Pressure - 1.05 

5D 7- 9wl 

I 



INTERPOLL LABORATORIES, INC 
(612) 7 a w m  

Wei@ (g) 

Tare Difference Final I 
I I 

58'f I ,736 g r  
I 

/W' / ?  I 

Total I ~ @ $ $ ~ $ ? ~ ~ ; g ~ ~ ~ @ ~  / a  0 

' .  1' 
' -  

I 

I ...... . . . . . . . .  
I 

InterpoU Laboratories EPA Method 5/17 Sample Log Sheet 

I1 .......... 
/ Dare gJq-w T e s  F' Run 

filter type: y ' 4 . i .  
23 

lob 4 r W  d&A% 
Sourct "MJ. ah&$& 

in. ~ g .  (vat) 4 

d- Xo. of traverse points 
. - . . . . .  - >(e&od T Filter holder. 9 ' Z A  

Sample Train Le& Check: 1' 

Panicdate Catch Dam: . ' : :I  j 

. . . . . . . . . .  ...,. 
. . .  

prctesu s 0.02 cfin at 
Post test: e cim at ' in. Hg. (vac) E- .. 

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

Yo. of filters used: Recovery solvenr(s) 

6g73 &'acetone 
Eother(s) 

No. of probe wash bodes: 
Sample recovered by: 

1 

53 I 
I '  
I 
I 
I 
I 
I 
I 
I 
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.. . ' .I. 
. . . .  ..: I . .  INTERPOLL MBORATORIES, INC . .  

Condensate Data: ~ 

W e W  (SI 
T m  Difference- Final I 

Impinger No. 1 I 
1 

4-27 L f  
I 

I 

Condenser 

I /  

7 9  

/ 5 - 7  7 R 

- 

(612) 786-6020' ' .  
. .  

.. . .  . 
Interpoll Laboratories -.EPA Bfethod 5/17 'Sample Log Sheet 

Date P74.9J Tar Run .Z 
~ 2 0  

Job 
-L No., of uavese poinu Source ~ 8 / >  g & w  AA 

;LLerhod /- T Filter iolder: +..& &+ 
Sample Train Lesk Chedc: 

k t m :  s 0.02 c i h  ar 15 in,Hg. (vac) d 
?osr tar a c h  ar /I in. Hg. (vac)W 

Q ' L 5 . 4 2 9  * . Filter,me: 
. .  

. .  

. .  

a .  

. .  . .  
. . . .  . .  

. . .  
. .  . .  

. .  

'i : '.' 
' ' Paniculate Catch Data: 

. .  

I 
I 

I 

........ ' I 
.... '.:. ' ' I 

: . . .  . . .  . . '  . .  ' I 

. . .  ~ : 

._  . .  . .  

. .  
. . .  . . .  

. .  Recovery solvent(s) . .  Yo. of tilten k e d  

647'f' ' &C-. -*one 
Eother(s) 

I .  
No. of probe wash bodes: 
Sample recovered by: I 

3 3  
. .  . .  . .  

C-32 



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

. . 

c-33 



INTERPOLL LABORATORIES, INC 
(612) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log 'Sheet 

- 
W e W  (SI ! I Tare Difference I 

I I 
3-5-y I 4?6 sd 

I_oI Find 

Impinger No. 1 

I I 
Impinger No. 2 I 
imphgei Fo. 3 I 

I 

Condenser 

Desiccant //-/G / > T I 5  /& 

~~ 

Sample Train Leak Check: 

~ o s r  tar: a cim aL /( in. ~ g .  (vac) J% 
Paniculate Catch Dam: 

Pretest < 0.02 c h  ar 15 in Hg. (vac) d 
.. 
'.. 

.. . . .  

r _  . ... 
Yo. of filters used: Recovery solvent(s) 

r557.r 

NO. of pmk wash bodes: 
Sample recovered by: 

... .., . . ' i .  . . I 

&acttone 
'Zorher(s) *. . 

I 

- 
Bag Pump No. 33 i3 Box No. 9 BqNo.- 3 

Time s m  (HRS) Timeend: (rn) 
Sampling rate: y o  s cdmin Opemtor: 5.3 

Intqmted Gas Sampling Data: 

U t  - /3- in. Hg. 
Bag ,Marerai: Slaver Aluminized Tedlar Size: 
Pretar leak check: oc\ cdmin at-* - 

'*' 1 
-I 

'-1 
I 
I 
I 
I' 
I 
I 
I 
I 

P 
Si% of 0, Analyzer used to monitor m i n  ourlec /' 

IZjG9~-G:'STACK!WP\tM€THOMRHODS\S-OOJ6RR 
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INTERPOLL LABORATORIES, I N C  
1612) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job e&/Ls DateK-Zf Tesr h Run / 

Merhod F F i l t e r  holder: ,a& Filter type: 
Sample T d n  Leak Check 

POST test: &- cfm at A in. Hg. (vac)pz! 

Particulate Catch Data: 

No. of filters used: 

No. of traverse points Source / z MAY,- 

Pretesr: s 0.02 cfm at 15 'n. Hg. (vac) k 

Recovery solvent(s) 

&Acetone 
Eother(s) 

No. of probe wash bottles: / 
Sample recovered by: F7- 

Condensate Data: 

wei*t (g) 

TZtR Difference Final 

f U - 0  \ 
3 6  g- / D  f 

unpiilgei No. a-! 
Condenser 

Desiccant / $4-3 17 

Integrated G& Sampling Data: 

Bag Pump No. 7 ?A Box No. /f$ BagNo- ? 
44L 0% Matm'al: Haver Aluminized Tedlar Size: - 

Pretest leak check: cdmin 3t /r in. ~ g .  
(HRS) Time end /6=5WRS)  
cdmin Operator: 4r- 

Time sm: 
Samplins rare: 

I - S/N of Or Analyzer used to monitor min outlet: 

I?. jO9i-G:STACKiWF'MmlODS\S-MIJ6RR 

-r 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
e 
I 
I 
I 
I 
I 
c1 
I 
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INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

$est 6 Run 

~ 

Sample Train Leak Check: 

Particulate Catch Data: 

No. of filters used Recovery soivent(s) 

&tone 
Llother(s) 

No. of probe wash bottles: 
Sample recovered by: - 1 

Condensate Data: 

Weight (g) 

Final Tare Difference 

//w \ 
// b 

Condenser 

Desiccant /- /I- 

Integrated Gas Sampling Data: 

Bag Pump No. L 

= 
Bag Material: 5-laver Aluminized Tedlar 
Pretest leak check: 
Time start: 
Sampling rate: 

SM of O2 Analyzer used to monitor nain outlet: 

I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
e 
I 
I 

L Box No. /k BagNo.- 

cdmin at 13- in. Hg. 

cdmin Operator: 

I 
I 

Sue: - 44L 

(HRS) Timeend (=) 

C-38 
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I I 
INTERPOLL LABORATORIES. INC. 

I 
(612) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet - - 

I 
I 

Job Date 
Source 
Method 

No. of naverse points 
Filter rype: 

Samole Train Leak Check: 

pretest s 0.02 ciin at 15 in. ~ g .  ( v a c k  
Post test: Q cfm at 9 in. Hg. (vac) - 
Particulate Catch Data: 

No. of filters used Recovery solvent(s) 

Yo, of probe wash bortles: 
Sample recovered by: 

d o n e  
Clother(s) 

/ 
t 7- 

Condensate Data: 

Weight (g) 

Final Tare Difference 

/ W  

% 7 

Total @g@~@$$~&~$@-~~~ 

Integrated Gas Sampling Data: 

Bag Pump No. 23Lf 
6% Material: Slaver Aluminized Tedlar 
Pretest leak check: v 
Time start: 
Sampling rare: i/&# 

SM of 0, Analyzer used to monitor min ourlet: 

I 

I 
I 

Box No. /d BagNo.- 3 
Sue: _. 44L 
cdmin at >r in. Hg. 
(HRS) Time end (HRS) 
cdmin Opentor: .gF 

C-40 
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C C "  A.?"?,' pur / A /  .\ 1 & <ha, , 
e/- 

Job 
Source  ELL,^.., r / ,%A I ' 

Test RunaDate r - i  W Y  Y 
Stack Dimen. ,g(/ // 3 IN. 
Dry Bulb / L Z ~  O F  Wet bulb d 0 < * O F  

Manometer @Reg. G Exp a Elec. 
Barometric Pressure 
Static Pressure 
Operators e,, f i . rJ,, c 

L 9 ,  I H IN.HC 
IN.WC 

A,#, &I.(  
Pitot NO. 2, "' ._ p ,. 5 9  c 

Time End / y n  
2. or nothing - r e g .  manometer: 5 - expanded; E - electronic 

Cross-section Elevation 

I 

I 

V4e.v View 
/ I  [x/ b Y I' I 

/ + - B O L D  

C-42 
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I 

INTERPOLL LABORATORIES, INC. 
(6 12) 7 a ~ 6 0 2 0  

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job ..-*;. /&; -4h She, e,. r i : ~ ~ ’  Date X- iY-YY Test 7 Run 1 
Source z,,:, k .4 .~h  ,,, t / &I2  P No. of traverse points 3. i/ 
Method / 7  Filter holder: 5.2 ,. Filter type: S . S .  7h,++.&le 
Sample Tnin  Leak Check: 

Preten: < 0.02 cfm at 1s in. Hg. (vac) EF’ 
Post t e s t : c a  cfin at in. Hg. (vac) ,@ 
Particulate Catch Data- 

Xo. of filters used: Recovery solvent(s) 

3 3  

No. of probe wash bottles: 
Sample recovered by: 

,&acetone 
Eother(s) 

lensate Data: 

Weight (8) 

Final Tare Differenc 

76 76 
A 1’ 

Integrated Gas Sampling Data: ~ ; 4  / ,-, lac,. I R ,  

Bag Pump No. Box No. Bag No.- 
Bag Material: Slaver Aluminized Tedlar Size: - 44L 
Pretest leak check: cdmin at in. Hg. 
Time start: (HRS) Time end (W) 
Sampling me: cdmin Operator: 

SM of 0: Analyzer used to monitor min outlet: 
/ 

I Z ~ O ~ ~ ~ G : \ S T ~ ~ W , ~ ~ O D S \ S - O O J ~ R R  
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I 

INTERPOLL LABORATORIES, INC. 
(6 121 786-6020 

, 
Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Pretest: I; 0.02 cfm at 15 in. ~ g .  (vac) k 
Post t e s t : L E  cfm at /a in. Hg. (vat),@ 
Particulate Catch Data: 

No. of filters used Recovery solvenr(s) 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Integnted Gas Sampling Data: ,+&/ pt, 
Bag Pump No. Box No. Bag No.- 

pretest leak check: cdmin at in. Hg. 

Sampling rate: ccimin Openroc 

S/N of 0, Analyzer used to monitor train outlet: 

Bag Material: Slaver Aluminized Tedlar Size: - W L  

Time sW: (HRS) Time end  (-) 

< 
I2jO93-G;~ST.A~WMETHODs\sdoJ6RR 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Final Tare 

Impinger No. 1 

Impinger No. 2 

Impinger No. j 

Condenser 74 0 

136 < / 3 1 /  L 

INTERPOLL LABORATORIES, INC 
(612) 786-6020 

Difference 

7 9  
z 3 '~. 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job & "*,v . /A/!b,- .yk rl, ,< d.j-V* D a t e p  i I t -W Test 7 Run 3 
I Source L= .-:/ - : & , I ,  t / z f f r  No. of traverse points i y' 

Mechod t S Filter holder: ' 5 .  J Filter type: <I. ~ I I ,  4 /  e 
Sample Train Lak Check: 

Pretest: 5 0.02 c t h  at IS in. Hg. (vac) ,@ 
post t e s t : L ~ ~ . c ~  at IO in. ~ g .  ( v a c ) p  

Particulate Catch Data: 

Yo. of filters used: Recovery solvenr(s) . 

No. of probe wash bottles: 
Sample recovered by: 

Integnted Gas Sampling Data: ,~/-y/ x-n c /a*- 

Bag Pump No. Box No. B q  No.- 

pretest le& check: cdmin at in. Hg. 

Sampling me: ccimin Operator: 

SM of 0, Analyzer used to monitor train outlet: 

Bag Material: 5-laver Aluminized Tedlar Size: - 44L 

Time SW (HRS) Timeend (HRS) 

J 
1 

I~ ~ O ~ ~ ~ C I : ? S T ~ ~ W P \ M ~ ~ O D S \ S - O O J ~ R R  
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t" S,/"r./c +. A#&' 
I I 

k ) P . Y C  An, uha+ / &- I4-f 
6 RunLDate S-tr 9 Y  

&ce 

Stack Dimen. 92 x 92 IN. 
Dr/ aulb fit "F  Wetbulb / Y o  O F  

Barometric Pressure D,  42 IN.HC 
Static Pressure + /,3J- IN.WC 
Ooerators V S  

?rror No. a 7 u  - 

JLtanometer @ Reg. c! Exp C Elec. 

I 

032594-GC:6TAC:(\WnFORMN-392.1 
c-49 

Cross-section Elevation 
View View 

- 

l&l 
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INTERPOLL LABORATORIES, INC 
(612) 786-6020 

Item 

Irnpinser No. 1 

Irnpins~er No. 2 

hpmger No. 5 

Condenser 

I 

Desiccant 

' Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Weight (g) 
Final I T m  Differencr 

- I Jva &/ g. 
I 

I 
/ L / / Y L  /6 142 L 
I 

/ 
No. of ciaverse points 2$- 

Method I Filter holder: 5-s' Filter w e :  3.s. 7h,h4/ e 
Sample Tmin Leak Check: 

~retesc 0.02 c h  at 15 in. 9. (vac) & 
Post t e s c ~ f i k h  at /> in. Hg. (vac) 

Particulate Catch D a m  

Yo. of filters used: 

F 
Recovery solvenr(s) 

30  

No. of probe wash bodes: 
Sample recovered by: 

Integnted Gas Sampling Data: /~ , \ ,W(UT 

0% Pump No. Box No. Bag No.- 

Preren leak check: cdmin 3t in. H3. 

Sampling me: cdmin Operator: 

0% Material: Slaver Aluminid  Tedlar Size: - 44L 

Time s m x  (HRS) Time 2nd: (HRS) 

S M  of 0: Anaiyzer used to monitor azin outlec J- 
I l j 0 9 j C I : 8 . S A ~ W P \ ~ O ~ ~ ~  

! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
51 
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Interpoll Laboratories EP.4 Method 5/17 Sample Log Sheet 

I 
I 

Pinicdate Catch Dam: I 
yo. of filtM used: Recovery soivenqs) 

No. of probe wash bottles: 
Sample recovered by: 

I' ~ 

I 
I 
I 
1 
I 
I 

Intqrated Gas Samplinz Data: I /e/ I 
I 
I 

Baq Pump No. Box No. - Baq No.- 
Bag Material: 

cdmin SL in. Hs. 
(W) 

Pretcs  I& check: 
Time srarc (HRS) Time end 

cdmin Opentor: Sampiin, 0 me: 

S/'N of 0, Anaiyzcr used to monitor min outkc 

j-(aver Aluminized Tcdlar Size: - U t  

I S 0 9 j 4 , : m A C X m m o o s ~ ~ ~  

C-52 I 
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INTERPOLL LABORATORIES, INC 
(61 2 )  786-6020 

Condensate Data: 

Weight (g) 

Difference Final Tare 

Impinger No. 1 

Impinger No. Z f-3 6 w r qz 

/ L / 4  /r 
Total : ~ ~ ~ ~ & ? g ~ ~ ~  l'& 

Desiccant 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

I 
I 
I 
I 
I 

No. of filters used 

3 6  

No. of probe wash bottles: 
Sample recovered by: 

Recovery solvenr(s) 

0 acetone 
Wther(S) /N@C/, 

I 
I 
I 
I' 
I 
I 
I 
I 
I 

I 
I 

Box No. Bag No.- Bag Pump No. 

Pretest leak check cdrnin at in. Hg. 
Time s m :  (HRS) Time end 
Sampling mte: cdmin Operator: 

M L  Bag Material: 5-laver Aluminized Tedlar S'm: - 

SM of 0, Analyzer used to monitor train oudet: 5 
I P G 9 ~ C : \ S T A m W P \ M m S 4 ~ ~  

c-54 I 
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INTERPO~L LABORATORIES, INC 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 
Drawinc! of Test Site 

Stack Dirnen. 4L K ' -72 IN. 

rR. 9 
Manometer @'Reg. E Exp EElec. 

2 IN.HC 
IN.WC Static Pressure f /.J c 

Dry Bulb J 3 3  O F  Wet bulb / Y  0 O F  

Barometric Pressure 

I- - 
I 
I 
I- 
I 

- 

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

C-56 I 032594-C~~STAC:~WP,FORMN-392.1 



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

Item Wei$t (g) 

Difference Final I Tare 
- 

Impinger No. 1 I I 
Impinger No. 7- I 
hpinger No. ; I 
Condenser I L/P) c) (/o - 
Desiccant /qo f /36c/ fY/ 

I 

INTERPOLL LABORATORIES, INC 
(612) 786-5020 

Interpoll Laboratories EP-4 Method 5/17 Sample Log Sheet 

lob . , , , I /  , " Z d  &, &,,' Date P Z J -  YVTesr 9 Run ? 
Sourcr $!;,<A0 G< ,: tJ~ . . f i /  %In tuf  No. of uaverse poinrs LJ- 
Method f Filter holder: 5 C, Filter type: 5 J * f i , I w r 4 I e  
Simple Train Lfak Check: 

Pzeresc s 0.02 cfm ac 15 in. Hg. (vac)&? 
? o s  tescL&y& cim at I f- in. Hg. (vac) 

Pirriculate Catch Dam: 

Yo. of filters used: 

F 
Recovery solvenr(s) 

No. of probe wash bortles: 
Sample recovered by: 

I I I 
I 

Integmted Gas Samplins Dam: /T,.&:, /- 
a% pump NO. Box Yo. 0% No.- 

Time S= (HRS) Time end (HRS) 

- 44L 3% Material: Slaver Aluminized Tecilar Size: 
Pretest luk check: cdmin Y 

Sampling me:  cdmin Operator: 

Sjp4 of 0: Analyzer used to monitor min oudec 

in. Hg. 

-i-- 
I l j 0 9 3 C : ' s A m W P \ i o ~ ~ R R  

c-57 
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‘ I  
i 
I 
I 
I 
I 
I 
11 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Item 

Irnoineer No. 1 

INTERPOLL LABORATORIES, INC 
(612) 786-6020 

Weigh1 (g) 

Tare Difference Final I 
I I 

Interpoll Laborztories EPA Method 5/17’ Sample Log Sheet 

~~ ~ 

Impinger No. 2 

Impinger No. 5 

Condenser 

Desiccant 

.w D a r e s - 2 r p /  Test c/  Run 
No. of naverse poinrs z< 

io b 
Source 

Sample Train Leak Check: 

P s r e s c  5 0.02 cfm at 15 in. Hg. (vac) 
POSI t e s c L D c c f m  at /D in. Hg. (vat)@ 
Pzrdculate Cat& Dan: 

Merhcd 5’ Filter holder i rJ  , Filter we: 5.A 7j,,”-J I&? 

I 
I 

v 8 0 Y A  
/ Y Q V  /W& 3 A  

No. of filters used: Recovery soivent(s) 

No. of probe wash borcles: 
Sample recovered by: 

lensate Dam: 

Inregmted Gas Sampling Dan: ,q.i.& ) t /a  1 1- 
Bag Pump No. Box No. B q  No.- 
Bag hlaterial: Slaver .Aluminized Tedlar S’w: - 4 4 L  

Time sTaTc: (HRS) Time e n d  (=) 

s,N of 0, Analyzer used to moniror min ourlec 

P r e r s r  leak check: cdmin ac in. Hg. 

Sampling rare: cdrnin Operaroc 

3’ 
I t j09jC:‘STACK\WP\MOSS-GW5RR 

c-59 
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I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Impinger No. j 

Condenser 

Desiccant 

INTERPOLL LABORATORIES, INC 
(612) 7864020 

I j 
(/6 a I L/ 6 . 

j + / /  /yL9 L 3 9  

Interpoll Laboratories EP.4 Method 5/17 Sample Log Sheet 

lob C ,., 0;. . / 5. /UL- 6 ~ ~ .  , +/ uv Date 5 Zi--yL/Test 3 Run 3 
Sourc: &;kt '6.;. I i ./.,$, f No. of naverse poinrs 3-1- 
Method 5- Filter holder: s,Ji Fiiter type: 5 . 1 .  7 4 .  R j  

Sample Train Le& Check 

T~CKSC s 0.02 c h  at 15 in. ~ g .  (vac) 
Ponresc - C f i n  at- in. Hg. (vac) E 

Particulate Catch Dam: 

Yo: of fiiten used: Recovev solvent((s) 

V I ,  23c.7G 

f 
, l  

Yo. of probe wash bodes: 
Sample recovered by: /t.? I K f , 4  Ir,: J 2 . -w*,, f-0 

Condensate Data: 

Final I TKe Difference 

I I 
I 

Bag Pump No. Box No. 0% No.- 
5% Material: Siaver Aluminized Tedlar Size: - Y L  

Time starC (HRS) Time e n d  (W) 
Pretest leak check: cdmin iz in. Hg. 

Samplin, 0 nte: cc'min Operaroc 

s;N of 0: Analyzer used to monitor min outlet: I 
I 3 0 9 j C : ' S T A C ~ W R M E l H O D S 4 M ~  
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Drv aulb O F  Wet bulb O F  

I 

- 
Cross-section Elevation 

View View 

0325g.1-(;:6TAC:(\WRFORMN392. I 
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INTERPOLL UBORATORIES, I N C  
1612) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Pretesr: < 0.02 cfm at 15 in. Hg. (vac) & 
Post test: 4- cfm at 1 P i n .  Hg. (vac) & 
Particnlate Catch Data: 

No. of filters used: Recovexy solvent(s) 

&7z- +tone 
SOther(S)  

/ No. of probe wash bodes: 
Sample recovered by: k-7- 

Condensate Data: 

Wei$t (s) 
. Final Tare Difference 

r /# 

L// a 2-1 59 

Condenser 

Desiccant 1.5- 

I n t q n t e d  Gas Sampling Data: 

Bag No.- / Bag Pump No. J 3 A  Box No. 

Pretesr leak check D cdmin at /r in. Hg. 
Time start: (HRS) Time end 

Bag Material: Slaver Aluminized Tedlar Size: - WL 

Sampling me: Lr’B13 cdmin Operator: ,557- - 
S / N  of 0: Analyzer used to monitor min outlet: 

C-64 
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INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Lo, 0 Sheet 

D a r e G 2 5 9 h e . t  
No. of traverse points 

Job c&x 
Source ,@/a9 deTe GRS s ~ P J C  
Merhod Filter holder: qUa.S filter type: 
Sample Train Leak Check: 

P r e ~ a  s 0.02 cfm at 15 in. Hg. (vac) 
Post test: & cfm at 

Particulate Catch Data: 

Yo. of filters used Recovery solvent(s) 

+tone 
@other@) 

54213 
/ Yo. of probe wash bottles: 

Sample recovered by: 

Condensate Data: 

Integrated Gas Sampling Data: 

Bag Pump No. 2 3 B  Box No. 
Bag Material: Slaver Aluminized Tedlar Size: - 44L 
Pretes  leak check: 
Time s m :  (HRS) Time end: (HRS) 
Sampling rate: 7 cdrnin operator: a 
SM of 0, Analyzer used to monitor train outlet: 

Bag No.- u 

b cdmin at in. Hg. 

- 
1 2 j 0 9 i 4 : ~ S T ~ ~ W P \ ~ O D ~ S ~ ~ ~  

C-66 
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INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

' SamplqTnin Leak Check: 
__ 

' I  

pretest 5 0.02 ifin at 15 in. Hg. (vac) 
Post tgt: - cfm at 9 in. Hg. Wac) 

P3rticulate&t& Data: 

Yo. of filters used 

', )! 

Recovery solvent(s) 

&-one 
aother(s) 

/ 

5 d  2-/ 

Vo. of probe wash bottles: 
Sample recovered by: - 
Condensate Data: 

Wei@t (s) 
Tare Difference 

//Ad J 

J Impinger No. 3 

Condmser 

Desiccant 

Integrated Gas Sampling Data. 

Bag Pump No. 23d Box No. - Bag No.- 
Bag Matenak 5-laver Aluminized Tedlar Size: 
Pretest leak check: Q cdmin at 

W S )  Time sm: (HRS) Time end 
Sampling me: 7 cdmin Operator: 

S M  o f  0, Analyzer used to monitor nain outlet: 

3 
* / c  in. Hg. 

7 - 
I23093C.'STACK\UrP\MEIHODS\SdOJ6RR 
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INTERPOLL LABORATORIES - EPA METHOD 2 F I E L D  DATA SHEET 

I '  E l e v a t i o n  
No / 

Un-uS Job 
S o u r c e  V i  e u  

& 

Drawing  

T e s t  -!.!- Run - Date ,  5 - / a . / / Q 4  

S t a c k  d imen.  71 5 I N .  

M a n o m e t e r :  )!(Reg. 0 Exp.  0 E l e c .  

B a r o m e t r i c  p r e s s u r e  Z8,'?z i n  Hg 

S t a t i c  p r e s s u r e  : 2s in WC 

D r y  b u l b  - O F  Wet b u l b  __ OF 

Ope r a t  o r srcz? &e k/oL.ocy -3 Ad& 

0": A 
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U 

P f Z L  Des i c c a n t  

Y 

INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

fc/or/ 2 1  I 

Sample T r a i n  Leak Check: 

P r e t e s t :  ( 0 . 0 2  cfm a t  15 in. Hg. (vac)  
P o s t e s t :  - 12 c f m  a t  (b in.  Hg. (vac)  

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

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

0 acetone 
o t h e r c s )  ,,N W D ,  9 & E L ,  

No. of p robe  w a s h  b o t t l e s :  z 
Sample r e c o v e r e d  by: 0C.d 

Condensate Data:  

Imp inger  No. 1 

1 I I 
~ ~ ~ ~ _ _  __ -. at3 ~ ~ ..._______ _:. -- _I- 

I_ - .. - . .... - .. . ...... . . .. . . -. . . -. . . . . . .. . . . . . . . . . . T o t a l  

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

sag Pump NO. 2 3 4   ox NO. #f Bag NO. / 
Bag M a t e r i a l :  5 - l a y e r  Aluminized T e d l a r  S ize:  

P r e t e s t  l e a k  check: D cc /m in  a t  /~ in. Hg. 

Time s t a r t :  fl73c9 (HHS) Time end: Y 8 - d  (HRS) 

Sampl ing r a t e :  ~ O O  c c / m i n  Opera tor :  + J e  

S I N  of Or. Ana lyze r  used t o  m o n i t o r  t r a i n  o u t l e t :  - 9 
CF-02: 

C-71 S-0046RR 
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- INTERFOLL LABORATORIES EPO METHOD 5/17 SAMPLE LOG SHEET 

Job +‘O‘.US Date qzc$’ f  Test // Run 2 

nethod 29 F i  1 ter holder: +=+&l Filter type: 
Source ‘Alo / f &  < &&Si-E L%4s J%kk No. of traverse poi 2w - 

Sample Train  Leak Check: 

Pretest: ( 0.02  cfm at 15 in. Hg. (vat) 
Postest: - 0 c f m  at x i n .  Hg. (vac) 

Particulate Catch Data: 

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

0 acetone 
other(s) , /A/ x u d ,  L r r r S + -  - 

No. of probe wash bottles: z 
Sample recovered by: i7Ud 

Condensate Data: 

Integrated Gas Sampling Data: 

Bag Pump No. 2 3 g s o x  NO. ,p/ nag N ~ .  3 

Bag Material: 3-layer Aluminized Tedlar Size: 

Pretest leak check: 0 cc/min at ’ 19 i n .  Hg. 

(HRS) Time end: /zf/ (HRS) 

Sampl ing rate: % cc/min Operator: 

Time start: 

S/N of Oz Analyzer used to monitor train outlet: E 
CF-I:IZ: 

c-73 S-0046RR 
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INTERFOLL LARORATOHIES EPA METHOD 5/17 SAMPLE LOG SHEET 

3‘9 F i l t e r  h o l d e r :  feg/c., F i l t e r  t y p e :  

Sample T r a i n  Leak Check: 

s Y 
P r e t e s t :  ( 0.02 cfm a t  l C  i n .  Hg. (vac)  
P o s t e s t :  - 0 cfm 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)  

0 acetone 
4 , /A.~f%NO o t h e r ( s )  hC. e- I 

3 c 

No. of p robe  w a s h  b o t t l e s :  g 
Sample r e c o v e r e d  by: au%/ 

Condensate Data: 

. .  I n t e g r a t e d  Gas Sampl ing  Data: 
-fl’. 

Hag Pump NO. 2 3 0  BO>: NO. 2+ nag No. 3 
Rag M a t e r i a l :  % l a y e r  A1umini:ed T e d l a r  S ize:  4 3  

P r e t e s t  l e a k  check: U ’  cc /m in  a t  ,+ in. Hg. 

Time s t a r t :  /& (HRS) Time end: 1967 (HRS) 

Sampl ing r a t e :  &V c c / m i n  Opera tor :  m d  
S I N  04 O= Ana lyze r  used t o  m o n i t o r  t r a i n  o u t l e t :  & 

CF-I:IZT 

S-0046RR c-75 
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M /af 4@& 424 & 
/ 2- RunEDate J-Zc&# 

Stack Dimen. 7/, T IN. 
Wet bulb O F  

ZElec. 
IN.HC 

Static Pressure .- ,p- IN.WC 
Operators FT-A L/ 
Pxot so. L3V-d c- 

Cross-section Elevation 
View View 



INTERPOLL LABORATORIES, I N C  
(6 1 2) 706-6020 

Final Tare 

Impinger No. 3 

Condenser 

Desiccant / r t -  

- 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

/4r 

2/7 

*zc 

Post test: ~ c i i n  at ,f '?n!'ii? %& (vac) 
Pretest s 0.02 c h  at 15 i 

c-78 
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INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

Final Tare 

Impinger No. I /r/& 7 
Impinger No. 2 /e I 
Impinger No. 3 3 d 

Desiccant lJ/ 0 1 r/Fa 
Condenser 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

f 2 Y /  

d 

D a t e c - s 4 G m  /& Run 
No. of uaverse points %-7 
Filter type: ,pq&& V& 

Sample Train Leak Check: 

Post test: - cfm at 
Pretest < 0.02 cfin at 15 in. Hg. (va 

Particulate Catch Data: 

So. of filters used: 

in. Hg. K (vac 

Recovery solvent(s) 

Xo. of probe wash bottles: 
Sample ,-overed by: 

k e t o n e  
OOther(S) 

Integnted Gas Sampling Data: 

Bag Pump No. Box No. - Bag No.- 

Pretesr leak check cdmin at in. Hg. 

Sampling rate: cdmin Operator: 

SM of 0, Analyzer used to monitor min outlet: 

M L  Bag Material. Slaver Aluminized Tedlar Size: - 
Time srarr: (HRS) Time end: (HRS) 

I I j O 9 j C : \ S T A C K I U " O D S S 4 ~ 6 ~  
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INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Date J=x+&st  t R U ~ .  7 
2 

Job 
Source No. of rraverse points 
Method Filter type: Ti&- 
Sample Train Leak Check 

Pretesc s 0. 
Post rest: 3 cfm a~ ,/c in. Hg. (vac))k 

Particulate Catch Data: 

Xo. of filters used 

c h  at 15 in. Hg. ( v a c ) g  

Recovery solvent(s) 

562 c/ b o n e  
Oother(s) 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Intqnted Gas Sampling Data: 

Bag Pump No. Box No. - Bag No.- 

Pretm leak check: cdmin at in. Hg. 

Sampling rate: cdmin Operator: 

S/N o f  0, Analyzer used to monitor train outlet: 

Bag Mareriai: Slaver Aluminized Tedlar Size: - 44L 

Time s u n :  (HRS) Timeend (HRS) 

IS093-Cj:\STAO<IWP\MODS\S-Oa(6RR 
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cl-l 
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i 

R or nothing - reg. manometer: S - expanded; E - elenmnic 

I 032594C:~T~C~WP\FORMN-392.1 

C-84 
.-__ - ~~~ 

INTERPOLL LABORATORIES, JNC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

*,,*../ 5 . h  i' b'X> ai/.' 

// 0 1, /+J . / tQ+,?+ / J b  t ,?h Cross-section Elevation 

/J- Rundoate  -t-;h -5: Y ?,d view View 

1 ob 
Source 
Test 
Srack Dimen. ? I  IN. 
Dry Bulb 140 O F  Wetbulb / 3 d  O F  

iltanometer WReg. c? Exp @Elec. 
Barometric Pressure 2.7. r 6  IN.HC 
Static Pressure -, 1z IN.WC 

I .. 

1: I 
I 
I 
I 
I 

: I  
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INTERPOLL LABORATORIE5, I N C  
(6 12) 786-6ox 

Interpoll Laborstories EPA Method 5/17 Sample Log Sheet 
.:...;.. ...'. . -. .~ 

?reres~ s 0.02 cfin at 15 in. Hg. (vac) @J 
?osr c e s r i ~ c f m  ar i t in. Hg. (vac) 

Pirdcnlate Catch Data: 

Yo. of filters used: 

No. of probe wash bodes: 
Sample recovered by: 

. .. 
Recovery solvenr(s) 

&csone . 
Eocher(s) 

Condensate Data: 

W e W  (g) 

/o 2 j' /6 6 
Final Difference 

I 
I 

r j r  / 3 3  \ 

I 
I! I 

h t q n t e d  G= Sampling Data: ,fdT 7.. '.( , fe 

0% Pump No. Box No. B q  No.- 
0% Macerial. Slaver Aluminized Tdlar Sue: - JJL 

Time s m c  (HRS) Time end: (ms) 

SIN of 0: Analyzer used to moniror m n  ourlec 

P r e r ~ n  lak check: cdmin at in. Hg. 

Sampling rare: cdmin Operator: 

c 
I Z j 0 9 3 6 . ! 5 T A C C I W P \ ~ ~ O O S S ~ ~  

C-85 
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INTERPOLL L4BORATORIE5, INC 
(6 12) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Yo. of filters used Recovery solvmr(s) 

I 6  33  p i c -  -cone 
aother(s) 

I No. of probe wash bodes: 
Sample recovered by: ,i- ,/L,,&/*, f 3. -/NU, .>c: 

Condensate Dam: 

wei*r (9) 

Final I Difference 

lmpinger No. 1 I I 
lmpinger Xo. 2 

hpinger No. 3 

Condenser 

1ntept .4  Gas Snmpling Data: ,A '+ / 'r, , ie, 
Bag Pump No. Box No. Bag No.- 

PrCtM leak check: cdmin at in. Hg. 

Sampling rare: cdmin Operator: 

8% Marerial: Slaver Aluminized Tedlar Size: - U L  

Time (HRS) Time $nd (HR.9 

S I N  o f  0, Analyzer used to monitor rrain ourler: 1 

I l j 0 9 i ~ ; \ S T A ~ W P \ ~ O D ~ S ~ ~ ~  

c-a7 
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INTERPOLL L4BORATORIE5, INC 
(612) 78€-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

-u,7, -f,c',..- Date ~%~'lY.Tssr /J' Run 3 r lob C U , ; ~ Y ~ L  /I;./ u..., 
source . L Z ,  //fj If . f 4 . / / . f ' 7 , . -  / s t  irc.,q 
Method 4 Filter holder 6/1; s Filter we: I 

Sample Train Leak Check 

Posr tes: L&- c h  at 17- in. Hg. T' v a c ) y  
Pmesc  S 0.02 cfin ar IS in. Hg. (vac) 

Paniculate Catch Data: 

d. of filters used: 

.J tf' - No. of uavese points 
' I  

I.. . .  -._ - 
-Ratevery 'solvenr(s) 
i 

gL. /g  )E?ac:tone 
Eorher(s) 

No. of probe wash bodes: 
Sample recovered by: 

Condensate Data: 

Weigh1 (s) 
Tare Difference 

r - -  Impinger No. 1 I 
Impinger No. 2 I r / l  I - 

Candenser 1 
I 3 3 0  / 3 < Y  16 

0% Pump No. Box No. B q  No.- 

Prerest I& check: cdrnin at in. Hg. 

Sampling rate: ccmin Operator: 

S M  of 0, Analyzer used to monitor min outlet: 

Bag Material: Slaver Aluminized Tedlar Size: - W L  

Time s t a n  (HRS) Time end: (ms) 
- 

3 

I t j W ~ C . \ S T A C ~ W P \ M ! J ~ ~ ~ ~  
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S o u r c e ’ u u  /o c De//r k1.z re/  &A&- 

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

C r o s s - s e c t i o n  
V i e w  

D r a w i n g  

T e s t  4 Run - D a t e  z-/dt/fy 
S t a c k  d imen.  71 IN. 
D r y  b u l b  - O F  Wet b u l b  __ OF 

Manometer :  0 Reg.  0 Exp. 0 E l e c .  

B a r o m e t r i c  p r e s s u r e  J$& i n  Hg 

S t a t i c  p r e s s u r e  -, 1/ I n  WC 

O p e r a t o r s  PJo hekc- /  Y, /er 

E l e v a t i o n  
V i e w  

0 

Temp. meas. d e v i c e  8 S/N: I. 



P r e t e s t :  { 0.02 cfm a t  15 in .  Hg. 
P o s t e s t  : - - 0 cfm a t  & in. Hg. 

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

~ 0 . s  of f i l t e r s  used: Recovery s o l v e n t  (5) 

acetone 
o t h e r c s )  

/ No. of probe wash b o t t l e s :  
Sample recove red  by: PUu- 

Condensate Data: 

D i f f e r e n c e  

e s i c c a n  

I n t e g r a t e d  Gas S a m p l i n g  Data: 

Hag Pump No. BOX NQ. Bag NO. 

Bag Material: !+laver Aluminized Ted la r  Size: 4 3  

P r e t e s t  l e a k  check: 

Time s t a r t :  

Sampling r a t e :  cc /m in  Operator: 

S I N  of O= 4na lyzer  used t o  mon l to r  t r a l n  o u t l e t :  - 

cc/min  a t  in. Hg. 

(HHS) Time end: (HRS) 

cF-1:127 

C-92 
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Ib!TERFI?LL LN3OHATORIES EPA METHOD 5/17 SAMPLE LOG SHEET I 

Sample Train Leak Check: 

Pretest: ( 0.02 cfm at 15 in. Hg. (vac) 
Postest: cfm at /tin. Hg. (vac) 

Particulate Catch Data: 

~ o . 5  of filters used: Recovery solvent ( s )  

acetone 
other ( 5 )  

/ 
- .  Y 

No. of probe wash bottles: 
Sample recovered by: - D,/ctr 

Condensate Data: 

Weight(g1 

Impinger N o .  1 

Impinger N o .  3 

Condenser 

P 1 I 
~ __._ <. -- .____.___i ~ - . .. . . . . . -. . __.I -. .. l5f Total 

Integrated Gas Sampling Data: 

Bag Pump No. nGx NO. nag NO. 

Bag Material: 5-layer filumlnized Tedlar Size: 4- 

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

lime start: (HRS) Time end: ( HRS ) 

Sampling rate: cc/min Operator: 

S/N of O2 Analyzer used to monitor train outlet: - 
CF-I:~:~ 

S-0046RR c-94 
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:N?EF:POLL L.OgORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

I 

I 
- D i t e  $)$</k 

I- J+&k No. of t r a v e r s e  
.y F i l t e r  h o l d e r :  Q/& 5 4 F i l t e r  t ype :  (1 

Job CvpriL5 
s o u r c e  /.;Vb //6 &// PJI7P 

f '  

I 
Method 

Sample T r a i n  Leak Check: 

P r e t e s t :  ( 9.02 cfm a t  15 i n .  Hg. (vac)  
P o s t e s t :  - J?- c f m  a t  i n .  .Hg. ( v a c )  

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 lven t  ( 5 )  

a c e t o n e  
o t h e r  (SI 

/ 
7f 

No. of probe  wash b o t t l e s :  
Sample r ecove red  by: 

Condensa te  Data: 

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

Bag Pump No. Box No. Bag No. 

Bag Materlal: S-laver Alumlnired Ted la r  S ize :  4- 

Pretest l e a k  check: c c / m i n  a t  i n .  Hg. 

(HRS) T i m e  s t a r t :  (HRS) T i m e  end: 

Sampling rate: c c / m i n  Operator :  

S/N of Ot Analyzer used  t o  monltor t r a l n  o u t l e t :  - 

C-96 
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I NTERPO LL LABORATOR1 U, I NC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 

IF 2 Cross-section Elevation 
View View 

S7AC.t 
Job 
Source 
Test I? Run-Date C-ak-9U 
Stack Dimen. /m IN. 
DV Bulb 970 O F  Wet bulb IS'.\ - OF 

Barometric Pressure 
Static Pressure 
Operators 
Pitot No. 

lvanometer 0 Reg. @ Exp e w  
IN.HC 
IN.WC 

I&& /()tk47M7tL .- fdhl 
I C %v- ,a 

I '  

I 
I 
I 



1 -  I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

INTERPOLL LABORATORIES, INC. 
(612) 706-6020 

Wei&t (g) 

Final I Tare Different: 

I s 4 1  I 47'7 I 6.4 
I 

Impinger No. 1 

Impinger No. 2 I 
Impingr No. j I 4t 9 I 4tr- 4 
Condenser I 
Daiccaar MY4 )43/ 13 

D 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Intepted Gas Sampling Data: 

B q  Pump No. A Box No. d Bag No./ 
44L aq ~arwial :  5-{aver Aluminized Tedlar S'm: 

Time starc /as3 (HRS) Time end: 
Sampling me: 4cIo cc'min Operator: 

pretes  leak check: 0 cdmin ar in. Hg. 

S;N o f  0: Analyze: used to monitor rnin ourie:: A 
I Z j 0 9 2 - G : \ S T A C K l U " O D S 4 ~ ~  

c-99 
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Final I T m  

INTERPOLL MBORATORIES, INC 
(6 121 786-6020 

Differenc:: 

Interpoll Laboratories EP.4 Method 5/17 Sample Log Sheet 

I 
Condensw 

/u'z = 

Dare s-J&?&es 1.7 
Filter rype: 

2 
sourc:: No. of m v e s e  poinrs 

Sample Train Leak Check: 

?ZK~SC s 0.02 c* af 15 i Hg (vac) 
Poa test: ,oO c h  at 

Pirciculate Catch Dam: 

Yo. of iiltm used: 

% in. Hg. (vac) G 

Recovery solvenr(s) 

I 
- 

s 

Incepted Gas Sampling Data: 

Bag Pump No. d9,n Box No. 6 ~ q ~ o . 2  
Bag Material: Slaver .Aluminized T d a r  SiZt: - ;c*L 

cdmin 31 in. Hg ---&- (HRS) Timemd 
PrcIesr le& check: 
Time nan: 
Sampling me: cdmin Operator: 

S M  of 0: Analyzer used co monitor aain ourler: fc 

c-101 



INTERPOLL UBORATORIES, INC 
(6 12) 786-6020 

I 
1 
I Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

r"Mn244 I 
I 
I 
I 

Job kj r*/,&AL'* Date 62r4V Tesr d/ Run 2 
. -  Source ZK M z - ~ ~ J  QZZL No. of rravene points s f  

+ &[ethod /- C Filter hold& U ' 4 . L  Filter rype: . & / h d  A L A &  
Sample Train Lak Check 

Pretex: < 0.02 cfm at IS in. Hg. (vac) a 
Post test: o-rt~ cfm at 

Particulate Catch D a k  

No. of filters used 

U 

/ o in. Hg. (vac) 'Z 

Recovety solvent(s) 

&? 9 Gcetone  
Oother(s) 

Yo. of probe wash boules: 
Sample recovered by: 

Condensate Datn: 
~ 

Wei& (s) 

I 

I 

Final Tan Difference 

, j j -  a 4 

Desiccant / P O  ' c /  

Integnted Gas Sampling D a k  I 

I 
I 

Box No. Bag No.- W 
Bag Pump No. 
Bag Material: Slaver Aluminized Tedlar Size: _. W L  
Pretest leak check: cdmin at in. Hg. 
Time start: (HRS) Time end (HRS) 
Sampling me: cdmin Operator: 

SM of 0, Analyzer used to monitor train ouder: 

I 2 3 0 9 3 6 : S T A C X \ ~ M D S S 4 L M ~  

c-122 I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Item 

INTERPOLL UBOIUTORIES, I N C  
(612) 7864020 

Wei&t (s) 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

I I 
1 

-?&?+ J Dares-ab-)4r Tar lob cvOf& 

Merhod (CMnilter holder: 4" ZFW 
Sample Tmin Leak Check: 

pretest s 0.02 CSIY a 15 in. ~ g .  (vac) ~4- 
POSI r e s :  . o ~  c h  at 

Paniculate Catch Data: 

Yo. of filters used: 

X r n d  Yo. of mvene poinrs sourr: Nd!7 ';m7/fi? 
Filter -e: 

in. ~ g .  (vac) S 

Recovery solvent(s) 

Z ac-tone 
&rhe<s) DZCA B * /n/ l+W3 

L 

Final Tarp I Difference I 
I 3/ 

I 
Impinger NO. I I sa I 

No. of probe wash bodes: 
Sample recovered by: 

Impinger No. 1 

j 'F hpinger NO. j 

I 
- I2 

I 
467 I , 4 77 

Condenser 

Desiccant 

I 
a' 

Integrated Gas Sampliag Data: 

13% Pump No. d2A Box No. 6 0 q ~ o . ~  
3% Material: Slaver Aluminized Tedlar Site: U L  

cdmin II - /C, in. ~ g .  
(HRS) Timcmd 
cdmin Operator: 

Y 
* ?reres leak check: 

Time sm: 
Sampling rare: 

SIB of 0, Analyzer used to moniror crain ourlet: 

IZjWi-G.'STAC~WP\IMETrlODSS4W~ 

C-103 



INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

Impinger No. 1 

Impinger No. Z 

Impinger No. 3 

Condenser 

Desiccant 

Interpoll Laboratories EPA Method 5/17 SampIe Log Sheet 

P a  L / q 7  3 

4/0 Y / Y  9.6 R 

I 

Date +:~J--$Y Ten Run 3 

_ .  
No. of traverse points a 4  

Job .* 
Source 

Sample Tnin Lak Check: 

Pretest r; 0.02 cfin at IS in. Hg. (vac) Ef 
Post test: 0 2  cfm at J 0 

Particulate Catch Data: 

No. of filters used 

Method + J- Filter holder. r?Lw Filter type: W'' 44-u acc Uic - 
+ 

in. Hg. (vat)$ 

Recovery solvent(s) 

6 6 W  Wcetone 
Uother(s) 

No. of probe wash bottles: 
Sample recovered by: 

Integrated Gas Sampling Data. 

Bag Pump No. 

Pretest leak check cdmin at in. Hg. 

Sampling rate: cdmin Operator. 

S A  of 0: Analyzer used to monitor nain outlet: 

Box No. Bag No.- 
(p ._ 

Bag Materiak Slaver Aluminized Tedlar Size: - 44L 

Time start: (HRS) Time end (HW 

I l 2 j 0 9 3 - G : ' ~ A m W P \ M o ~ s ~ ~ ~  

r 

! 
I 
I 
I' 
l i  

I] 
I' 
I' ~ 

I 
I 
I' 
I' 
I 
I 
I 
I 
I 
0 
I 



I 
I 

INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

Cross-section Elevation 
View View 

:ob &#2&,/4&4 &&L 
rz..l- P2.l &.Ah-- r l  

1 5  RunzDate 6- 3 6  CJ 
Stack Dimen. G/. 2 r IN. 

Llanometer !2 Reg. i Exp Z Elec. I 3aronetric Pressure 2’qY6 IN.HC 
Static Pressure - .  4 IN.WC 

Pitot No. 2 t d - G  c jJ YO 

/Dly Bulb b b  O F  Wet bulb O F  

Operators 5-3 .c /52- 

03259sC:STAC.UWP\FORMN-)92.1 
C- 105 



Cross-section 
View 

lob 
Source 
Test 
Stack Dimen. /to IN. 
Dry Bulb O F  Wet bulb O F  

Manometer 0 Reg. E Exp EElec. 
Barometric Pressure 29- IN.HC 
Static Pressure -* 97 IN.WC 

Pitot NO. 

Operators 9. r /a  C V 8 I  .f &,,.e 

Elevation 
View 

I I 

I 
I ,  
I 
I 

R or nothing - r q .  manometer: S - expanded: E - elewonic 

032S94C;~TAC~W~FORMS\S-39t. I 

C-126 I 



I C-107 



C-128 



c- 109 



C-130 I 
I ~ --- 



. .  . , .. .. . 
. . , . . , . . .  . . . .  
. .  . . . ,  

. . . .  , 
-4 . .  .T ... 

ra'tories : . .  .'.: 
786-602U , .. . .  ' ' . 

. .  

. .  . I " 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Fg Within EPCI M-3 Guidelines 
for  fue l  type. 

Where F,= 20.9-0, Oil: 
CDa Distill ate 1.260-1.4 13 

Residual 1.210-1.370 

Natural 1 * 600- 1.836 
Gas: 

1.454-1.556 
F=Flask (250 cc all glass) Butane 1.405-1 * 55s 

Wood/Wood Bark 1 . O Q b 3 - l *  150 
Propane 

I BmTedlar Bag (5-layer) 0-7 



~~ ~- 

. . .  . . . . . . . . . . . . .  ............. ........ . . . . .  .I ' . / ? .  :. . l- 
. . . .  ..: ....... ....... ~ , . , : , : c , .  

:.;:.. 

(612) 786-6020, 

. .  
i. ~ , . .  

'. I n t e r p o l l  L a b o r a t o r i e s  . '. ' :.' 
I : .  . - : EPA Method 3 D a t a  R e p o r t i n g  Sheet  

O r s a t  A n a l y s i s .  

+ L d  b -+ 
c-+I*scr 

C f  I S k L U  
Source  *!Z 
T e s t  S i t e  Job fa- Q m S  

e r  Taam L a d  
D a t e  S u b m i t t e d  
D a t e  of Analysts 5 - -  21 T e c h n i  c i  an T e s t  No. 

- -  D a t e  o f  Tes t  <- z-l 
2 NO. Of Runs Comp1eted4'3 

i I  
~y 

B u r e t  Read ings  ( m l )  I Cone. I Conc.  I 1 
Run Log Number of * 

I 12 

O r s a t  A n a l y z e r  Syst  
Fe Within €PA M-3 G 
for  f u e l  t ype .  

Where F,= 20.9-Oa 
coz 

. F=Flask (2% c c  a l l  g l a s s )  
B=Tedl a r  Bag (5-1 ayer ) 

I 1.260-1.41 3 
, : .  1.215-1.370 

Oil: 

Gas: 1.600-1.836 

D i  s t  i 11 a t e  
Res idua l  

N a t u r a l  
: ~, 

_ _  

I Propane I .  454-1.5a6 
Butane 1.405-1.553 

D-1 Wood/Wood Bark  1.05c) -I .  130 



APPENDIX D 

INTERPOLL LABORATORIES ANALYTICAL DATA 

. 

l- 

I I 

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

I . .- 



I 

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

C-138 



Interpol 1 Laboratories 

Visible Emissions Form 

(612)786-6020 I, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0 

I I I ‘ I  
C-137 S- 007 9R 

~~~ 



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

Interpol 1 Labora to r ies  

V i s i b l e  Emissions Form 

(612)786-6020 

C- 136 
- .  

S-0079R 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
P 
I 



I 
I 
I 
I 
I 
I 
.I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I nterpo 11 Laboratories 
(612 ) 786-6020 

r& i? V i s i b l e  Emissions F a n  

Sourca Layour Sketch Draw North Arrow 

I .  

I I I 

C-134 S-0079R 



I I I I I 
C- 133 S-0079R I 



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

I 
I= 

SC-01 YR 

I= 
I 

I 5  

i4 

I n te rpo l1  L i b o r s t o r i e s  
(612) 70,5-ta20 

EPCI M e t h o d  5 Data  R e p o r t i n g  Sheet 
Proba/Cyclone W a s h  

Jub p J 5  S o u r c e  N o  IZ Uooi V e n t  
Taam Laad& ET T e s t  Szte S+a& 
D a t a  S i l b m i  t t a d  5-31-'3'i D a t a  of T e s t  5-Zq-94 

T a s t  NO. 6 
C a t s  of Analysis 6-17-9Y Technician C Giwkt 
Transpor t  Leakage fl Nono 0 

No. of R u n s  C o m p l e t e d  3 

m l  Solvent  Acq4-0, P 

- 
R u n  0 tish No. T e s t  ___ 

F i e l d  S l a n k  D i s h  T a r e  W t .  9 
Lag N u m b t r  D i s h + S a m p l e  W t .  4 
'vel . of Solvent m l  Sample U t .  9 
+Solvent R e s i d u e & u g / m l  

A I  
D i s h  NO. 31  T e s t  A R u n  

vel .  of S o l v e n t r , o m l  
Log N u m b e r  

D i s h  T a r e  U t .  .-~ 9 
2111 - I1P D i s h + S a m p l e  U t . y r .8669  9 

Comment=  S a m p l e  U t .  0.0 I 9 5  9 

P I  D i s h  No. 3 0  
0 9 

O.Qla.7 4 

T e s t  A R u n  & 
~ 0 1 .  of Solvent=ml 
Log N u m b e r  
Commen t s  

D i s h  Ta re  ! 4 t -  q7.7CL 

S a m p l e  Ut.  
- ~ r (  Q Q i s h c S a m p l e  U t . Y t 7 . 1 1 8 7  

T e s t  L R u n L  D i s h  MO. 5 7 1  
va i .  of solvent  210 m l  D i s h  T a r s  W t .  L17.6tP b \  4 
Log N u m b e r  - l5? Di s h + S a m p l e  U t  -91 . b 7 t O  9 
C o m m e n t s  S a m p l e  W t .  0.01bq Y 

~ - 

D i s h  No. R u n  - Test- 
1201. of Solvent- m l  D i s h  Tare U t .  

Log N u m b e r  
9 

D i s h + S a m p l e  Ut. 9 
commen t s S a m p l e  W t .  9 



I 

. 0 
I, 
I 

I 

- 
T a s t  - R u n  Oish  NO. 
Fiald S l a n k  Dish TAre a t .  
L c q  ?!umber C i r h + S a m p l ' s  Ut. 
'.'ol. o f  Solvent- m l  S a m p l e  U t .  
+ S o l v e n t  Rssidue3.LI(ugfml 

I 1 

2 
I 
I 
1, 3 

~~ ~~~~~~ 

Dish NO. I 15 

D i  s h + S a m p l  e ~t -5% 1.253 
9 
4 

i s t  1oRulJ- 
vel. o f  S o l v e n t a m 1  D i s h  T a r e  U t .  s.1.07? 
Lcq ?!umter 29 7 1 - 2 2 P 
C o m m e n t s  Sampla U t .  0. I C s 9  9 

T e s t  &Run& D i s h  NO. 3 L8 
'dol. c i  S o l v e n t E m l  D i s h  T a r s  U t -  41 - 9 6 6 9  '3 
Log ?!urnher -23  P D i sh+sanp 1 2 ut. y~ a 4  b 3 
C a n m e n  t P S a m p l e  W t .  0 . 0 1 6 7  9 

T e s t  / o  R u n  3 D i s h  r.10. SO6 
vel. o i  S o l v e n t  I S  m l  Dish T a r ?  W t .  ClX, 6%' 0 43 
Lag ?!umber - 2 Y f  Dish+Sample Ut.*. 7035 9 
C o m m e n t s  Samplo U t .  0 , 0 6 5  5 9 

4 

I 
I 5 

Test-  R u n  - Dish No. 
~ c l .  o f  Solvent- m i  C i s h  Tare U t .  9 
Log Numbar D i s h + S a m p l e  U t .  g 
C c m m s n  t s S a m p l e  Ut. 4 

T e s t  R W I  D i s h  No. 
vo1.oC01vent -  m l  D i s h  T a r e  Ut.  9 
Lcq N u m t s r  D i  sh+Samp 1 a U t .  9 
Czanen t s S a m p l e  U t .  g 

L 



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

Interpol1 Laboratories 
(613) 786-6033 

EPA Rethod 3 Data Reporting Sheet 
. .  Oroat Analysis . . 

EPC3 Method 3 Guidelines :' :. 
F0 Range 

'Ambient Air QC\ Check 
'Orsat Analyzer System Leak Check, Fuel Type 
F, Within EPA M-3 Guidelines 
for fue l  type. 

Coal : ' .  
Anthracite/Lignite 1.016-1,130 . 
Bituminous 1.083-1.250 

Where FB= 20.9-0, Oil: 

Gas: 
1.260-1.4 1s 

Residual 1.210-1.370 

N a t  ur a1 1.600-1.356 

CUa Disti llato 

F=Flaek (250 I 8-Tedlar Bag 
cc all glass) 
( 5-1 dyer 1 

Propane 1.435-1.596 
Butane 1.40s- 1 - 55.7 

D-3 Wood/Wood Bark I .  000-1.130 



l- 
, 

! 
I' 

;Ambient A i r  PA Check ;:i 
Orsat Analyzer System Leak Check 
FO Within EPA M-3 Guidelines 

.' 

. .  . . . .  for fuel typo. . . . .  . . .  .., 

Where Fg= 20.9-0, 
cox 

. .  ,~ 

. .  . ,  
. . .  > .  . 

. .  . .  . . .  

. .  
. .  

. .  . :. . .  

. . .  

> .  .... . . . . . . .  . .  EPCI Hethod 3 Guidelines 
.Fuel Tvoe ~ . :~. :;.:< ' ' ,. ., F0 Range 

Propane 1.434-1.596 
F=Flask (250 cc all glass) Butane 1.405-1.55; 
B=Ted 1 ar Bag ( 5-1 dyer ) D-4 Wood/Wood Bark 

) LSC-ll4-RR - 

~ . . .  ... . . . . . . . .  .. 
~. . .  Coal: i~ .. . . . . .  

~> Anth'racite'/Lignite 1.016-1.130 
Bituminous 1.083-1 * 250 

Oilx 
..,.Distillate 

L Residual 
Gas I 
.Natural 

1.260-1.413 
1.210-1.370 

I .  600-1.976 

I 
P 



~ 

I I 
-. 
i 
I 
I 
I 
I 

J 2 * ; k i , .  ;?,.:: ..: '. .., 'J .- 

I n t E r p o l l  Laboratories 
(612) 70b-ta20 

€Pa Method 5 D a t a  R e p o r t i n g  Shee t  
Probe/Cyclone W a s h  

Job cw%l5 Source hi QXL+ 
T e a m  Laher phc. T e s t  S i t e  I n l e t  
D a t e  S u b m i t t e d  s-3l-qY Data of  T e s t  5-24 -'=I4 - No. of R u n s  C o m p l e t e d  3 last  No. 1 
C a t a  of f i n a l y s i s  12-17-W T e c h n i c i a n  C G l e r b  

I 
I rranopor t  L e a k a p e  g None c] ml S o l v e n t  

- 
T e s t  ___ Run 0 tish No. 

F i e l d  S l a n k  D i s h  T a r e  X t .  9 

*.'01. of  Solvent  m l  S a m p l e  W t .  9 
Log Number D i s h c S a m p l e  U t .  J 

+Sol v e n t  R e s i  d u e a u g / m l  

T e s t  -Run D i . s h  NO. 4 
vol. of S o l w e n t & m l  D i s h  T a r e  W t .  '47, 3812 9 
Log N u m t e r  2'311 - I b P  D i  s h + S a m p l  e W t . 4 7 . q O 7 2  9 
C o i n m e n t a  S a m p l o  W t .  0 . ~ 1 7  6 0  9 

Test L R u n x  Dish  No. 20 q 
.vel. of S o l v e n t L m l  D i s h  T a r e  U t .  Y 3 e 2 - \ ' 2 \  9 
Lcg N u m b e r  - n P Di s h + S a m p l  e U t  .q3. zzbb J 
C o m m e n  ts S a m p l e  U t .  0.01qs 9 

VOL. of S o l v e n t  60 m l  Dish T a r a  W t .  Yb.bRL 0 9 
Log ~ u m t e r  - D i  s h + S a m p l e  U t  .yc . lIII  9 
C o m m e n t s  S a m p l e  W t .  0.0251 a 

vol. of Solvent- m l  D i s h  Tare U t .  9 
Log Numbar D i s h + S d m p l e  U t .  9 
t c m m e n t s  Sample Ut. 9 

vol.  o f  Solvent- m l  D i s h  Tare W t .  g 
Log N u m b e r  D i  s h + S a m p l  e U t .  9 
C s n m e n  t s Sample  Ut. 3 

T e s t  1 R u n 3  D i s h  No. 411 

D i s h  No. Test-  Run - 

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

1 - + S o l v a n t  R e s i d u e - u g / m l = C  ( S a m p l e  W t .  g 1 ( 1W) I/Vol. of Sol . __. 

EPA-rnS acetone R a s i d u e  B l a n k  Spec. - (7.3 u y / m l  
R e s u l t s :  
F i e l d  E l k .  Run 1 R u n  2 Run i Run 4 R u n  5 I 

- 
SC-01 Y R D-18 

.. 



I 

I 

1Q.57g1 I O.Zb2.q I o.2q\l 

i 
I n t e r p o l  1 L a b o r a t o r i e s  

(512) 7Sh-6020 

€PA Method 5 D a t a  R e p o r t i n g  Sheet  
F i  I t e r  G r a v i m e t r i c s  

S &.S. source-.., c 1 Job CW,- 
nt T e s t  S i t e  P-\L& Team Leader  

D a t e  S u b m i t t e d  P D a t e  o f  T e s t  5-zY-q 

Date  o f  A n a l y s i s  L - Z Z - q U  T e c h n i c i a n  C-~L\<C- 
No. o f  Runs Completed 3 

c 
1 T e s t  No. I 

I 
I"  
I 

I 
I 
1 ,  
I 
I 4  

I 
I "  
I 

l1  

2 

T e s t R u n  0 F i 1 t e r  No. le 

Log Number 2'371 - O1 F F i l t e r  T a r e  W t .  40 .42%2 9 
Comment 5 F i l t e r + S a m p l e  Wt .yO.qu2  9 

Sample W t .  0.00Oa 9 

T e s t R u n l  F i l t e r  No. Id 

F i e l d  B lank  F i  1 t e r  Type SS T k t - b l ~  

Log Number -02 F F i  1 t e r  Type 35 TL :c blt 
Comment 5 F i  1 t e r  T a r e  W t .  UO.OOqq 9 

F i l t e r + S a m p l e  Wt.'40.SgoS 9 
S a m p l e  W t .  0.5 706 9 

T e s t R u n A  F i  1 t e r  No. 23 

Comments F i l t e r  T a r e  W t .  CII.Ib2-I 9 
F i l t e r + S a m p l e  WtAl. '41G 9 
S a m p l e  W t .  0. 250'l 9 

Log Number -e3 F F i l t e r  Type ss tL -.. bb 

T e s t l R u n L  F i  1 t e r  No. 25 
Log Number --lG F i  1 t e r  Type ss T K A h  
Comments F i l t e r  Tare W t .  L(O.Qb39 9 

F i l t e r + S a m p l e  ut.4\,2q I2 9 
Sample W t .  o. ai73 9 

T e s t R u n -  F i l t e r  No. 
Log Number F i l t e r  Type 
Comments F i  1 t e r  Ta re  W t .  9 

F i  1 ter+Sampl  e W t  . 9 
Sample W t .  9 

Tes t -  R u n  - F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i l t e r  T a r e  W t .  9 

F i l t e r + S a m p l e  W t .  9 
Sample W t .  9 

~~ ~ 

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



Interpoll Laboratories 
( b  12) 795-bQ20 

€PA Method 5 Data Reporting Sheet 
Fi 1 t er G r  avi me tr i c5 

Q 

I 
I 

Test L R u n L  Fi 1 ter No. 6 5 6 6  
Field Blank Fi 1 ter Type Y " 6 F  

Comments Fi 1 ter+Sample Wt., 6-928 9 
Sample Wt. b . 0 - I  9 

Log NumberSYll - OSF Filter Tare Wt. .8917 g 

I 

3 

1 

Test z R u n 3  Fi 1 ter No. L564 
Log Number -Q 8F Filter Type l f ' 'L l l=  
Comments Filter Tare Wt. .8'8bO .. 9 

I 
I 
I 
1 
I 
I 
I 

4 

5 

Job C, D r u ~  U.S.  Source*ttll U e  46 b a A t  

Date of Analysis 6 . 2 2 - 9  '4 Technician c.#e\tcsr, c 

Team Lezder C f  Test Site s k c k  
Date Submitted 5-31-9q Date of Test S - L Y - q Y  
Test No. a No. of Runs Completed 3 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

~~ 

Test L R u n l  Fi 1 ter No. 6 5 6 5  ' 
Log Number -0c c Filter Type q 1. (p F ij 
Comments Filter Tare Wt. .BBOo ' 1  9 

FiltercSample Wt.38 8 2  9 
Sample Wt. n.QO sz 9 

Test A R u n Z  Fi 1 ter No. 6 5 6  7 
Log Number -61 F Filter Type r('l6r 
Comment s Filter Tare Wt. . F l l ' I  9 

Filter+Sample Wt..pB/Y 9 
Sample Wt. n.QOq7 9 

9 
Filter+Sample Wt. - 8 9 7 1  
Sample Wt. 0.0IfI I 

I 

Run 2 Run 3 Run 4 Run 5 Field E l k .  Run 1 

I 
I I o.ozoq I 0.02qb ( a 0 3 1 4  I 

LSC-02PR 

I 0-9 



I 
-. 

-Test A R u n  3 D i s h  rio. YO 3 
V o l .  of S o l v e n t ~ m l  D i s h  T a r 2  W t .  c17. 0 9  c,cr 9 
Log N u m b e r  -124 D i s h + S a m p l e  Ut. v7. \ l52 rl 
C o m m e n t s  Sample W t .  O.E,t*? Y 

V o l .  of  Solvent- m l  D i s h  T a r e  W t .  9 
Log Numbar D i s h + S a m p l e  W t .  9 
Comment  a S a m p l e  W t .  Y 

V o l .  of Solvent- 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 .  c! 
Coinmen t s S a m p l e  W t .  s i  

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

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

L 

I 
I 
I 
I 
- 

I n t e r p o l  1 L a b O r a t O r l E S  
($12) 7Sb-tCEQ 

EPCI M e t h o d  5 Data R e p o r t i n g  S h e e t  
Probo/Cyclone Wash 

I 
Job C - q O c l r S  h*s.  S o u r c e  =/z PcIIFJi r ~ . r  
T e a m  L>adar .56 T e s t  S l t e  b?o co C l o u  SS<LY 
D a t e  Subni t t e d  5-3\-?q D a t e  o f  T e s t  5 -%Y+I - No. o f  Funs C o m p l e t e d  3 T e s t  No. 
D a t s  of ana lys is  6-17-Pq T e c h n i c i a n  C. G i c r k e  
Transpor t  Leakage ZNone 0 m l  So lvent  4'&, I 

0 

I 
I 
I 1  

I 
I 
1 3  

I 
I 
I =  

2 

4 

26, - 
T e s t - R u n L  G i s h  No. 
F i e l d  B l a n k  D i s h  T a r 2  W t .  q&- .3662 9 
~ o q  P I u m k e r  ZqlI - 84 P D i s h + S a m p l e  Wt.38.30 66 9 
V o l .  o f  s o l v e n t / 1 0 m l  Sample W t .  o.ooer( 9 
+Solvent  H e s i d u e l b q  u q / m l  

D i s h  N o .  Test  5 R u n  I L C  
vel. of S o l v e n t L m l  D i s h  T a r e  W t .  . b W 7  
Log N u m b e r  -io P D i s h + S a m p l e  Wt.y$-@383 9 
C o m m e n t s  S a m p l e  W t .  0.382 b 9 

D i s h  N o .  /os 
'Jol. o f  S o l v e n t x m l  D i s h  T a r e  W t .  Y 7  . 8667  cl 
Log Plumber ' C t  P D i  sh+Sanple W t  .(17.8173 9 
C o m m e n t s  Sample Ut.  0. OlOb 9 

*Solvent Hesidue3LYuq/ml=C(Sample Wt.-g) ( lab)  3 / L ' o l .  o f  S o l  . I / o m ?  
EPA-MS A c e t o n e  R e s i d u e  B lank  S p e c .  - (7.3 u y i m l  

, R e s u l t s :  I F i e l d  E lk .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 
- 

) o . 3 g 9 3  I O , O \ O ~  (O-OIYO 0-83 I - 



I -m ~ 

30 '3 

T e s t y R u n  \ C i s h  No. 5 
Log PJumber 2471 - SOP D i r h t S a m o l e  U t . g . l q q s  4 
Ccmments  . S a m p l a  Ut .  O S 1 6 5  9 

T e s t L R u n  2 Dish NO. 2z 
Log Piumber  -s \ f  Di sh+Samol e ut. 51-9 180 3 
t o n m e n  t S a m p l e  W t .  u. 5570 4 

T e s t  Run 3 D i s h  ria. 2 b 
V O L .  of solvent 90 m l  Dish Tar? W t .  L(SI.Tg 56 '7 

VOL.  o f  S o l v e n t  7C m l  D x s h  Ta re  U t .  S'O.bB 

'201. c i  S o l v e n t h m l  D i s h  T a r o  N t . - b l o  q 

I 
I 
I 
I 

Run- Dish No. T e s t  - 
vol. o f  Solvent- m i  D i s h  T a r e  %t. 9 
Log N u m t o r  Dish+Sample Ut .  9 
Commm t s S a m p l e  U t .  4 

1201. a f  S o l v e n t  m l  D i s h  Tare U t .  9 
Log Numbsr D i  s.'l+Samp 1 e U t .  9 

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

Csnmen t s S a m p l e  U t .  

I n t e r p o l  1 Labor ;i tor i ES 
($12) ?O,b-&!X0 

EPR Method 5 D a t a  R e p o r t i n g  S h e e t  
Probof Cyclone Wash 

I t  
I 
I 
I =  
I 
I 
I s  
I 
I 
I 

. 2  

4 



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

. 

5 

1 

2 

3 

4 

5 

Interpol1 Laboratories 
(612) 78&-6020 

EPR Method 5 Data Reporting Sheet 
Filter Gravimetrics 

Job c\p-s  N.S. Source +LIZ PCLL+ t r < f  berth &&ol.uc 
Team L'dader R R  Test Site rkid 
Date Submitted $ - 3 1 - q V  Date o f  Test s-zy-4v 

Date of FInalysis 6-23-'W Technician a. L tu.J.r 

Test No. No. of Runs Completed 3 
" 

~ 

Test - Run 0 Fi 1 ter No. 
Field Blank Fi 1 ter Type 
Log Number Filter Tare Wt. 9 
Comment s FI 1 ter+Sample Wt. 9 

Sample Wt. 9 

Test Run( Filter No. 1'1 
Log Number 7q1\ - .COP Filter Type 5 5  TL:+bl* 
Comments Filter Tare Wt. 37.9931 q 

Fi 1 ter+Sampl e Wt -3- 9 
Sample Wt. 0.7nC.7 9 

T e s t L R u n L  Filter No. 17 
Log Number 51 r- Fi 1 ter Type ss Tk&h 

Filter Tare Wt. YO.C(rl03 9 Comments 
Filter+Sample Wtg\.\I 1s 9 
Sample Wt. 0. Ll t 2 9 

~ 

T e s t k R u n L  Fi 1 ter No. 19 
Log Number f L  F Fi 1 ter Type ss 7k:+b\L 
Comments Filter Tare Wt. w.1 607 9 

Fi 1 ter+Sample Wt .'It . IO 21 9 
Sample Wt. 0.Wl.l 9 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

Resul ts : 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 



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

0 

1 

2 

3 

4 

5 

Interpol1 Laboratories 
(512) 755-5820 

EPA Method S Data Reporting Sheet 
Filter Gravimetric5 

Job CLI D r k S  N* 5. Source * (2 P ~ U P - C L ~ ~  
Team Lveider Test Site cab Chw S h G K  

Date o f  Analysis 6-21-4q Technician c. HLLcscL - 
Date Submitted - -  Date of Test S-2q-qq 
Test No. 5 No. of Runs Completed 3 

Fi 1 ter No. 
Fi 1 ter Type 

Log Number L4 1 I - O % F  Filter Tare Wt. .0?.?7g 9 
Comments Filter+Sample Wt. .P3SO 9 

Sample Wt. 0 . O O O Y  9 

Fi 1 ter No. 6573  Test S R u n  A 
Log Number -10F Filter Type 
Comments Filter Tare Wt. .8&% 9 

Fil ter+Sample Wt.-Q137 9 
Sample Wt. c).OZSI 9 

6 638 
9'Gc 

Test L R u n L  
Field Blank 

W-6 f 

Test L R u n A  Fi 1 ter No. G S W  
Log Number - \ \  F Fi 1 ter Type Y " 6 F  
Comment 5 Filter Tare Wt. .e631 9 

Sample Wt. 0 .oos9 9 
FiltercSample Wt..P9@ g 

Test L R u n  Fi 1 ter No. 657C 

Comments Filter Tare Wt. .S-f32 9 
Filter+Sample Ut. a 9 1 7 6  9 
Sample Wt. 0 . 0 3 Q Y  9 

Log Number - \z i  Filter Type Y"6 I- 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

Results: 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 



I 
I 
I 
I. 
I. 
I. 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 

3 

4 

5 

- ._ 

I n t e r p o l 1  Labora tor ies  
(612) 786-AO28 

€PA Method 5 Data Report ing Sheet 
Impinger Catch/Minnesota Protocol  

Job f,, dortLjAULL- Sourcr *on. /z F!!/h*kZtY 
Team Lec$'der 30 Test S i t e  LA,* S L 4 L  v 

Test No. 5 No. of Huns  Completed ' 3  
Date of Analysis b h s / q )  .. Technician 77M 

Date Submi t t e d  r - 3  I - S q  Date of Test 5/2q/k4 

Test & R u n L  Dish No. 2srl 
F i e l d  Blank Dish Tare Ut.  V 'f 4 2 9 1 1  9 
Log Number 2 q l l -  - 04T Dish+Sample W t . q q .  2qlL( 9 
Comments Sample W t .  0 . 0 ~ 0 3  9 

Log Number - / U T  Dish Tare U t .  4 7.6~ 3 a 9 
Comments DishcSample W t .  q l . b b G 1  9 

Sample W t .  Q.007 9 

T e s t L R u n I  Dish No. 325 

~~ 

Test A R u n A  Dish No. 610 
Log Number - //z Dish Tare W t .  48.4381 9 
Comments Dish+Sample Wt.?E.q3'i0 9 

Sample W t .  0 .oca? 9 

Log Number -/ZZ Dish Tare W t .  50.016R 9 
Comments Dish+Sample Wt.50-ol3 6 9 

Sample W t .  6.ooze 9 

Log Number Dish Tare W t .  9 
Comments DishcSample W t .  9 

Sample W t .  9 

Log Number Dish Tare W t .  9 
Comments Dish+Sample W t .  9 

Sample W t .  9 

Test A R u n  3 Dish No. 6rr 

Test - Run - Dish No. 

Test - Run- Dish No. 

Blank Solvent W t .  9 

Reru I t r : 
F i e l d  Elk .  R u n  1 Run 2 Run 5 Run 4 Run 5 

I 



I I 
-. 

I 

I 
I 
I 
I 
I 
I 
I 

+Solvent  R e s i d u e w u g / m l = C ( S a m p l e  Wt.-g) (10*)I/Vol- of S o l . E m i  

0 
I 
I 
I 1  

I 
I 
I 3  

I 
I 
I 5  

2 

4 

~ 

I 

D i s h  No. 3 22 
D i s h  T a r e  W t .  qq . zres  '3 

Comment  a S a m p l e  W t .  Q.0118 9 

T e o t k R u n  I 
VOI. o f  Solvent Ibo m l  
Log N u m b e r  -QG P D i s h + S a m p l e  Wt.qy. LYO3 9 

I n t e r p o l l  Laborator ies 
(5121 785-5820 

EPh M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
P r o b o / C y c l o n e  Wash 

T e s t  z R u n  2 D i s h  No. 3 2 3  
Vo1. o f  Solvent 200 m l  D i s h  Ta re  W t .  'i3.4136 1 
Log N u m b e r  -07 P DishcSample Wt.-.cls 21 4 
C o m m e n t s  S a m p l e  W t .  0.0191 9 

V o l .  o f  SolventJ30 m l  D i s h  T a r e  W t .  Y-7. br( 2'4 4 
Log N u m b e r  -as? D i s h + S a m p l e  Wt.q7. b623 9 
C o m m e n t s  Sample W t .  0.0 IS9 9 

V o l .  of Solvent- m l  D i s h  T a r e  U t .  9 
Log Number D i s h c S a m p l e  W t .  9 
C o m m e n t s  S a m p l e  W t .  Y 

vol .  o f  Solvent- ml D i s h  T a r e  Ut .  9 
Log Number D i  sh+Samp l  e W t  . 9 
C a r n m e n t s  S a m p l e  W t .  9 ,  

T e s t  2- R u n 3  D i s h  No. qOq 

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

T e s t  Run D i s h  No. 

Job 40 rb 5 
Team L!eder et 
T e s t  No. a 
D a t e  S u b m i t t e d  Q-3\-9Y 

D a t o  of C n a l y s i s  6 - Z z 4 V  
Transport Leakacje @.None [1 m l  

D-8 Q . O I l r  

Source (2 cf uola+ 
T e s t  S i t e  c - k c  k 
D a t e  o f  T e s t  S - Z q  4 Y  
No. of R u n s  C o m p l e t e d  3 
Techni ci an c. H < h  uaf i  
Solvent  c c  

LO L 
.- 

T e s t A R u n  0 D i s h  No. 
F i e l d  B l a n k  D i s h  T a r e  
Log N u m b e r  2Ci 7 I D i s h + S a m p l e  Nt-* W t .  : 0 s f' 
V o l .  o f  S o l v e n t L m l  Sample W t .  0,ooo.l 9 

+Solvent R e s i d u e ) . G L ( u g / m l  I 



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

)O,Ql5/ lO.Ql27 

0 

1 

2 

3 

4 

5 

0.01 22 

I n t e r p o l 1  Labora to r ies  
(512) 786-6020 

EPC\ Method 5 Data Repor t ing Sheet 
F i  1 t e r  Gravi  m e t r i c s  

10*030O O.OZL6Z 

J o b 2  k S  Source *IZ N e d  U - t .  

Date of Analys is  6-ZZ-T'i Technician c- C L e l S s O L  

Team Lvader et Test S i t e  S k c L  
Date Submitted 5 - S I - S ' i  Date of Test S - Z Y - q q  
Test No. No. of  Runs Completed 3 

F i  1 t e r  No. Test - R u n  0 
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 

F i l t e r  No. 6 5 6 p  

Comments F i l t e r  Tare W t .  .8%68 9 
F i  1 ter+Sampl e W t .  .PO I9  9 
Sample W t .  m.o\ 5 I 9 

- /3C F i  1 t e r  Type Y " 6 F  
Test L R u n -  I 
Log Number 2 9 1  I 

0.0307 

T e r t L R u n L  F i  1 t e r  No. b 570 
Log Number - F i l t e r  Type y''6f' 
Comments F i l t e r  Tare W t .  - 8 9 2 6  9 

F i l te r tSarnp le  W t .  ,9053 9 
Sample W t .  odor21 9 

Test L R u n L  F i  1 t e r  No. 6 s 7 1  

Comments F i l t e r  Tare W t .  -6655 9 

Sample W t .  l 3 . Q l  -2z 9 

Log Number -19r F i  1 t e r  Type y" 6 f 

Fi l ter+Sample Wt.,k477 g 

R u n  - F i l t e r  No. Test - 
Log Number F i l 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 

Test - Run - F i l t e r  No. 
Log Number F i  1 t e r  Type 
Comment 3 F i l t e r  Tare W t .  9 

F i l ter+Sample Ut. 9 
Sample W t .  9 

Results: 
F i e l d  B l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 



I 
I 
I 
I 
I 

0 

'I 

T e s t R u n L  D i s h  No. 
F i e l d  B l a n k  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 .  4 

I - _ -  

I 
I 

1 
I 
I 
I 

Tes t  L R u n (  D i s h  No. 3 L L  
Log N u m b e r  2q11- 13F D i s h  Tare W t .  qI(. 2278 9 
C o m m e n t s  D i  sh+Samp l  e W t .  YY. Z t  9 I 9 

- 

I 
I 

2 

3 

4 

5 

I 
I 
I 
I 

S a m p l e  W t .  0 .oo I3 9 

D i s h  T a r e  W t .  Y 4  .cc 7 2 7  4 

S a m p l e  W t .  0.0014 9 

T e s t R u n L  D i s h  No. 3 c(0 
Log Number -\CT D i s h  Tare W t .  Yl.SIJI( 9 

, C o m m e n t s  D i s h + S a m p l e  W t .  Y7.91PI 9 
S a m p l e  W t .  0 , Q O  2 1  9 

Log Number D i s h  T a r e  W t .  9 
Comments  D i s h c S a m p l e  Ut. 9 

Sample W t .  9 

Log Number D i s h  T a r e  W t .  9 
Comment  s D i  sh+Sampl e W t .  9 

Sample W t .  9 

T e s t L R u n -  z D i s h  No.,- 
Log Number 
C o m m e n t s  D i s h + S a m p l e  Ut. y3-g 

- 

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

Tes t  - R u n  - D i s h  No. 

I 
O.OO,ro I- 0,OOlL 0 .QOZC( D-15 LSC-03.GR 

A Y =L---L-! - - - - - - - -_ - - -  -,-1 
I n t e r p o l l  Labora tor ies  

( 6 12 ) 786-SQZO 

€PA M e t h o d  S D a t a  R e p o r t i n g  Sheet 
I m p i n g w  C a t c h / M i n n e s o t r  Protocol  

Job  c1DNJ h . S .  Sourca &(2 #q 004 V C h t  
Team Lzader cr  Test  S i t e  SCPLk 

T e s t  No. b NO. of Runs C o m p l e t e d  5 
D a t e  of CInalysis L - U - q r (  Technic1 an 7-h 

D a t e  S u b m i t t e d  5-31-9'f C a t e  of T e s t  5-2.1-4q 

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



-m 

I 
I 
I 
I, 
I 

' I  .a 

I n te rpo l  I L a b o r a t o r i e s  
(512) 786-5320 

€PA Method 5 D a t a  Repor t ing S h e e t  
Impinger C a t c h / M i n n e s o t a  P r o t o c o l  

Job r L 4 7 r d U w  t S o u r c a  do. /2 HMA l%+aA 
Team Lead& T e s t  S i t e  5/0QArk 1 D a t e  S u b m i y t ? z j I - g 4  C a t e  of T e s t  5-2+9'/ 
T e s t  No. No. of  Huns C o m p l e t e d  3 
D a t e  of Analysis 6/&9/9./ T e c h n i c i a n  WM I 

la 

1 

I 
l2 

3 
I 
I 
1 4  

5 
I 

D i s h  No. a 
F i e l d  B l a n k  D i s h  T a r e  W t .  r(S.1631 9 
Log Number 71 Dish+Sample Wt-qS.fc3'4 9 
Comments Sample W t .  
-~ ~ 

T e s t  L R u n L  D i s h  No. 311 

Comments D i s h c S a m p l e  Wt.ak l3q 9 
Log Number D i s h  T a r e  U t .  43.$116 9 r . Sample W t .  0.0018 9 

Test A R u n L  D i s h  No. T I 3  
Log Number - O&Z D i s h  T a r e  W t .  46  \ 458 3 9 
Comments Dish+Sample W t .  '46. .tho 1 9 

Sample W t .  O.oQfff  9 

 est A R W ~  D i s h  No. 3IY 
Log Number - osz- D i s h  T a r e  W t .  +f.n3r/3 9 
Comments Dish+Sample Ut.qY.035S 9 

Samp le  W t .  0.0012 9 

Test-  Run - D i s h  No. 
Log Number D i s h  T a r e  W t .  9 
Comments D ishcSamp l  e ' W t .  9 I Sample  W t .  9 

D i s h  No. 
Log Number D i s h  T a r e  W t .  9 
Commen t s Dish+Sample W t .  9 

Sample Wt. 9 

B l a n k  S o l v e n t  W t .  9 

Rerul tr : i F i e l d  Elk.  Run 1 Run 3 Run 4 Run 5 



I 
I -' I 

I -  

I 
I 
I 
I 
I* 
1- 
I 

*Solvant Rosidue-ug/ml=C (Sample U t .  - g )  ( l W ) I / V n l .  a f  Sol.-tn: 

Y 
I 
I 
I1 
I 
I 
I= 
I 
I 

1 

4 

15 

Q.  oob\ 0.0\2?5 

(I 

D-5 
SC-OlYR 

. .  

Interpol1 Laboratories 
(612) 7E5-iaZo 

EPCI Nothod 5 Data Reporting Sheet 
ProbdCyclone Wash 

T e s t I R u n -  I 

Log rJumter - 0 z P  
vol. o f  Solvent 30 m l  

Dish NO. i19 
Dish Tare Ut. 47. 16 9 0  9 
Dish+Sample Ut. Y 7 . 7  77 t 9 

Commen :a Sample Wt. 0 s C Q a Z  9 

Test L R u n A  Dish No. -20 3 
~'01. of S o l v e n t x m l  Dish Tare Ut. 3 
Log ?lumber -03? DishcSample U t - g g L  ; 
Comments Sample Wt. 

Test I R u n  3 Dish PIO. 31 z 
vel. of Solvent 60 m l  Dish Tara Ut. 45.2376 32 
Log r!umber - 0 Y  P Dish+Sample Wt.'fS* z q ( 7  5 
Comments Sample Wt. o m r r l  4' 

~ 0 1 .  of Solvent- m l  Cish Tare U t .  9 
Log Number DishcSample Wt. 9 
Comments Sample Wt. 9 

~ 0 1 .  o f  Solvent- ml Dish Tare Ut. 9 
Log Numbar Di shc5amp 1 e Ut - El 
Csmmen t s Sample Wt. .3 

Run - Dish No. Test - 

Test R u n -  Dish No. 
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Interpoll Laboratories 
(612) 7%-6828 

EPCI Method S Data Reporting Sheet 
Fi 1 ter G r  avi metri cs 

Job c ? o w  hl-s. Source L d  L t A S  t 
Team Lzader r n K  Test Site Tkl, C 
Date Submitted 5-31 -9cI Date of Test - -  
Date of analysis 6-22-9q Technician e. U d w -  
Test No. 7 No. o f  Runs Completed 3 

Run 0 Fi 1 ter No. Test - 
Field Blank Fi 1 ter Type 
Log Number Fi 1 ter Tare Wt. 9 
Cbmmen t 5 FiltercSample Wt. 9 

Sample Wt. 9 

Test L R u n  Fi 1 ter No. 7 
Log Number 7 9 1 ~ -  If. F Filter Type SSTk.-&\a 
Comment 5 Filter Tare Wt.3’?.51gY q 

Fil ter+Sample Wt.%.WN 9 
Sample Ut. 6 . 2 d B O  9 

~ 

Test-Ru n L  Filter No. 3 8  
Log Number -\7 F Filter Type 5 5  TLi-bk 
Comments Filter Tare Wt. ’f3.38Zb 9 

Filter+Sample WtY3.858Y 9 
Sample Wt. Q- 4758 9 

Test -Run 3 Filter No. q \  
Log Number -\HF Fi 1 ter Type SJ Tk;hb\r 
Comments Filter Tare Ut. 4Q , 5 5 2 2  9 

Fi 1 ter+Sampl e Wt .qQ.74 2 I 
Sample Wt. 0. a394 9 

9 

Test - Run __ Filter No. 
Log Number Filter Type 
Comment s Filter Tare Wt. 9 

Filter+Sample Ut. 4 
Sample Wt. 4 

Test - Run __ Fi 1 ter No. 
Log Number Filter Type 
Comments Filter Tare W t . q  

Filter+Sample Wt. 9 
Sample Wt. 9 

I 
Results: 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 

I I I I 1 
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Interpol 1 L m t u r i t o r  ies  
(&Lt) 7=5-CJ=o 

EpcI M e t h o d  5 D a t a  Repart inq S h e e t  
P r o b o / C y c l o n e  Wash 

:ab C? h r h s  N.S, Sourca ~ Q S ! - - C  G S S  Ih&+ 

Data of  & n a l . f s i s  6-2-3-CY - I echnici an c .  dGl\,J.. 

/ I l k  Tsst  SLte rh let - 
1 soa Lsaud$r 
3ats S i l t m i  t t a d  s-31-qq Data o i  Tast  S - b S - 9 V  

P No. ai Runs C z m p l e t ~ d  7 - Isst NO. 

I ’rans9ort L s a k a q e  &W=ino [1 nl S o l v e n t  Mc CL-r 

Gish Flo. 3 7 - - I a s t  L R u n a  

F i e l d  § l a n k  Dish T a r a  X t -  L19, c(387 9 
Lag ? : u m t t r  24-1 ( - 1 1 4  D i  shcSamp1.e W t  .U%q3 $3. 9 
*.tal. of Solvent 110 ml Sample U t .  0 .0OaV 9 
+ S o l v e n t  R a s i d u e 3 . b Y u g / m l  

Dish No. S Z  
Dish Tare W t .  S O . S S 0 3  1 

T e s t  k R u n I  
V a l .  o f  S a l v e n t  170 m l  
Loq ?:umter P D i  sh+Sampl e W t  5’ob.q’i ’I 3 9 
Ccmmen t s Sarnpla W t .  8.1013 9 

T a s t  b R u n L  D i s h  No. b o / ’  
vel. o i  S a l v e n t l f o m l  Dish Tare  U t .  Y 7 . b  b 6 3  ‘3 
Log ?:umber - P Dish+Sdmola ‘zlt.L(-I.Y~Lql 3 
Conmen t e Sample U t .  o.06tr 9 

T e s t  B R u n  Dish Ma. Lay 
va l .  of . ~ a ~ v e n t - m l  Dish T a r a  W t .  S0.1‘451 9 
LOQ ?:umter -17 P D i s h + S a m p l e  U t . S O ,  19 ? V  4 
Comments Sampli. U t .  Q.OSL(3 9 

. 

~~ 

Tast  RUn- Dish NO. 
vol. o i  Solvent- m l  Cish T a r e  X t .  9 
Log N u m t t r  Dish+Sample W t .  9 
C o m m a n  t 5 Sample W t .  Q 

vol .  o f  Solvent- m l  Dish Tare U t .  9 
Log N u m b e r  D i  sh+Samp 1 2  U t  - Q 
Csamen t s Sample U t .  3 

R u n -  Dish No. T a s t  - 

R a S u I t S :  fl F i e l d  a l k .  R u n  1 R u n  2 R u n  5 R u n  4 R u n ’  S 
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I n t e r p o l l  L a b o r a t o r i e f  
($12) 70ii-ta=0 

EPFI Hothod 5 D a t a  R e p o r t i n g  She.et 
P r o b o f C y c l a n e  Wash 

2 o b  c y  p d  S o u r c e  W*55t. 
Taam Ladder  MC T e s t  SAt2 SLI*.+" 
Date S u b m i t t e d  5-3 i -94  Date of  T e s t  5 - 2 5  -?d 
T a s t  No. 9 NO. o f  Runs Comple ted  i 
C a t s  o f  k n a l y s i s  C--ll-q'i T e c h n i c i a n  e. 
Transport  Leakage  a None 0 m l  S o l v e n t  &<+a,< 

- 
Run 0 G I  sh  r.io. T e s t  - 

F ~ e l d  Slank  D i s h  T ; r e  U t .  9 
Log ?lumbar D i  sh+Sampl e W t  - J 
'~~01. o f  Solvent -  m l  Sample  U t -  9 
+ S o l v e n t  R e s i d u e 3 u g / m l  

T e s t  Run- \ D i s h  No- V I  
Val. o f  S o l v e n t  i70 m l  D i s h  Tare W t .  45.32q7 9 
Log Numter 2'111 - 19P Dish+Sample  u t .  6 I44 3c 9 
Coinmen t = Sample  Ut.  Q- \I83 9 

T e s t  L R u n  2 D i s h  No. 6 3  
~'01. of S o l v e n t  170 m l  D i s h  T a r s  U t .  50.423 t 3 
Log Number - 3 Di sh+Sano 1 e U t .  5??,5627 3 

vo l .  o f  S o l v e n t a m 1  D i s h  T a r e  W t .  M.9Y51 a3 
Log ??umber -ZIP D i  -,h+Sampl e U t  - Y5-r 0070 9 
Comments Sample  U t .  Q.OGIS c! 

vel. of Solvent -  m l  C i s h  T a r e  W t .  9 
Log Numbar D i  sh+Samp 1 e U t .  9 
Cjmmant s Sample  U t .  9 

V O ~  . of  Sol v e n t  ml D i s h  T a r e  U t .  9 
Log Rumbar Dish+Sample Ut. 4 
Csnmen t s Sample  Ut.  3 

Sample  Ut. 0 . n 7 F 5  q Commen t s 

,Test&Run 3 D i s h  No. Zoo 

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

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

1 
+ S u l v c n t  Residue-ug/ml=C (Sample  Ut.- 3 )  ~ l W ) J > ' L J O l -  o f  Sol.- 

~ 

- EPA-MS A c e t o n e  R e s i d u e  Blank Spec .  - (7.8 ug/ml 

F i e l d  elk% Run 1 Run 2 Run 3 Run 4 Run 5 
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Interpoll Laboratories 
(612) 7a~-m20 

EPFI Method S Data Reporting Sheet 
Fi 1 t er Gr avi metri c5 

T e s t B R u n L  Filter No. .? 7 
Field Blank Filter Type SS Th:&k 
Log Number251 1- 7 i r  Filter Tare Wt. qI.C3 Z Y  9 
Commen t 5 Filter+Sample Wt.~l,~32~ 9 

Sample Wt. 6.ooOZ 9 

Joblv. DCII c . .  Source b~0s-4~ (‘A- > b-4 4 

Date of Analysis L-23-qv Technician c - & \ e c ~  O I  

Team L&der MI< Test Site z-\&i 
Date Submitted 5-31-9’4 Date of Test s-2s-qu 
Teat No. 8 No. o f  Runs Completed 3 

t 

2 

3 

4 

5 

~ 

T e s t B R u n l  Fi 1 ter No. 3 6  
Comments Filter Tare W t . v z  9 

Filter+Sample Wt.’l.?.b711 q 

Log Number 7 3  F Fi 1 ter Type SS TLrrbIe 

Sample Wt. 0.316\ 9 

T e s t g R u n  Filter No. 3s 
Comments Fi 1 ter Tare Wt. Y2.036 f 9 

Fi 1 ter +Samp 1 e Wt -q 2.30 9 
Sample Wt. 0 . 2 6 b l  9 

T e s t L R u n L  Fi 1 ter No. 3c 

Log Number 7 q  F Filter Type 5 2  fk+.blr 

Log Number 1r f= Fi 1 ter Type SS Th:AIL 
Comments Fi 1 ter Tare Wt. 42. I q7q 9 

Fi lter+Sample WtS2.3a~b 9 
Sample Wt. 0.155 2 9 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

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

Sample Wt. 9 
Fi lter+Sample Wt. -9 

Results: 

I 0.3 I 6 I 0. 2681 

Field B l k .  Run 1 Run 2 Run 3 Run 4 Run 5 I I I 1 

O.155L 
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I n t e r p o l l  Labora to r ies  
(512) 79&.-6Q20 

€PA Method S Data Repor t ing Sheet 
F i  1 t e r  Grav i  metr i cs 

Job cb 0- N .S .  Source k a 4 - e  G a s  lJ,:t 

Date Submitted 5-31-44 Date of Test g- zs 4 q  

Date of Analys is  lo-Z-1V Technician C - ~ . < J  0. 

Team Lyaker r?K Test S i t e  rr\le4 

Test No. No. of R u n s  Completed S 

F i  1 t e r  No. Teat - R u n  0 
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 
Comment 5 Fi l ter+Sample W t .  9 

Sample W t .  9 

T e s t q R u n L  F i l t e r  No. ZLt 
Log Number 2 $ 7  I - 14 F i  1 t e r  Type CS Thi-bfr 
Comments F i l t e r  Tare W t .  YO. l W 4  9 

F i  1 ter+Sampl e W t  -41. I S 0 0  9 
Sample W t .  0. Yo01 9 

~~ 

T e o t L R u n -  F i l t e r  No. ZY 
F i l t e r  Type s s  -th:-ble Log Number - 2 a c  

Comments F i l t e r  Tare W t .  qI.2YfI 9 
F i  1 ter+Sampl e W t  .q\,’-Isq 3 
Sample W t .  0.7 1Zb 9 

Test L R u n  3 F i  1 t e r  No. E L  

9 

Log Number c .  F i l t e r  Type 9 J f\\;Ab\e 
Comments F i l t e r  Tare W t .  ’41,13l? g 

F i l te rcSample  Wt.qI.SZ4b 9 
Sample W t .  Q.1979 q 

Test- R u n  - F i l t e r  No. 
Log Number F i  1 t e r  Type 
Comment 5 F i l t e r  Tare W t .  9 

F i  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 t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i l ter+Sample W t .  9 
Sample W t .  9 

Results: 
F i e l d  Elk. R u n  1 R u n  2 R u n  3 R u n  4 Run 5 
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Interpoll Laboratories 
(612) 786-66320 

EPCI Method 9 Data Reporting Sheet 
Filter Gravimetric5 

$.S. Source *I204 U c s k  cas f 
Team L%eder C T  Test Site S* LK 

Date of Analysis t-ZZ-94 Technician c-Ik\~ C5OW 

Job Cu-Z 

Date Submitted 5 - 3 I - q ' i  
Test No. 

Date o f  Test CzS4v 
No. of Runs Completed 3 JO 

Test - Run 0 
Field B l a n k  Fi 1 ter Type 

Filter No. 

Log Number Fi 1 ter Tare Wt . 9 
Comment '3 Filter+Sample Ut. 9 

Sample Wt. 9 

Test L R u n  1 Filter No. 6S72 - 22F Filter Type q"6f  Log Number)971 
Comment 5 Filter Tare Wt. 8 8 8 9 0  9 

Filter+Sample Wt. . Q O S  9 
Sample Wt. Q.0135 9 

Fi 1 ter No. 5620 
yll br 

Comments Filter Tare Wt. .qLLS' 9 
Fi 1tercSampl e Wt. *'?300 9 
Sample Wt. 0 . 0 1 5 7  9 

T e s t k R u n  7 
Log Number -23F Filter Type 

T e s t k R u n  3 Fi 1 ter No. S b Z \  
Log Number - 2 Y F  Filter Type q\\ G F  
Comment 5 Filter Tare Wt. ~414'4 9 

Filter+Sample Wt. .?3\s 9 
Sample Wt. 0.01 2 I 9 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

Fi 1 ter No. Test- Run - 
Log Number Filter Type 
Comment 5 Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Results: 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 
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QaWj 2 

Job& 
Team Lei 

I n t e r p o l l  Labora to r ies  
(612) 785-6020 

EPA Method S Data Repor t ing Sheet 
F i  1 t e r  Grav i  m e t r i  cs  

r u  Ales. Source " 1 2 0 ~  
ler t', r Test S i t e  5-  

s-si  - 9 q  Date o f  Test> Date Submitted 
No. of R u n s  Comc Test No. 

Date of Analys i s  &-2Z-99 Technician c. 1 %  

J Q S  c GC S 

R u n  F i  1 t e r  No. Test - 
F i e l d  B l a n k  F i l t e r  Type 
Log Number F i  1 t e r  Tare W t .  9 
Comments F i l ter+Sample Ut.  9 

Sample W t .  9 

Test L R u n  A F i l t e r  No. S L 2 2  
F i  1 t e r  Type Y" 6 F 

F i  1 ter+Siampl e W t  .. Y 2 % t  9 
Sample W t .  0-01 2 \ 9 

Log Number 2971- 7 s  F 
F i l t e r  Tare W t .  r 9 f G f  9 Comments 

T e s t k R u n 2  F i  1 t e r  No. 563.3 
F F i  1 t e r  Type i)"(bF - Log Number 

Comments F i l t e r  Tare W t .  .9 2 t O  9 
Fi l ter+Sample W t .  e 9 3 7 7  9 
Sample Ut .  0.0\\7 9 

T e s t L R u n L  F i l t e r  No. 5 d 2 Y  

Comments F i l t e r  Tare W t .  .9a2.28 9 
Log Number -27 F F i  1 t e r  Type q " G F  

F i  1 ter+Sampl e W t  . .$35f 
Sample W t .  n. 0 I 2 3  9 

9 

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

F i l ter+Sample W t .  9 
Sample W t .  9 

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

F i l t e r t S a m p l e  W t .  9 
Sample ut. 9 

Resul ts : 
F i e l d  E lk .  Run 1 Run 2 R u n  3 R u n  4 Run 5 

F i e l d  Elk. R u n  1 Run 2 Run 3 R u n  4 Run 5 
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-- *-iiuduair e-,. , .* - - 
I n t e r p o l l  Labora tor ies  

($12) 7 a 6 - 5 ~ 0  

EPA Method 5 Data Report ing Sheet 
Impinger Catch/Minnesota Protocol  

Job c1, d ru.5 /I/ a r / f  J XU- Sourca NO ~ZOOY #&6o/r 

Test No. / n  No. of  Huns Completed 3 

Team Lea&+ L T  Test j i t e  5 & R r  k 
Date Submitted s - 3 1 - W  C a t e  of Test- 

Date o f  C \ n a l y s i s . b / l P / f Y ,  Technician v m  

Dish No. Test- R u n  
F i e l d  Blank Dish Tare W t .  9 
Log Number D i  sh+Sampl e W t .  9 
Comments Sample W t .  4 

2 4*/ 22r Dish Tare W t .  73 %+'D 9 Log Number - 
Comments DishtSample Wt.'t3.5701 9 

Sample W t .  0 . O o b  \ 9 

Test &Run 2 Dish No. 20 < 
Log Number -23r Dish Tare W t .  Y7, 8&3 9 
Comments Dish+Sample Ut. '41.-3$ 4 

Sample W t .  O.ooq8 9 

Test & R u n 3  Dish No. 5 / 9  
Log Number d Dish Tare W t .  Y4. 0534 g 
Comments Dish+Sample W t .  Y 4  0 5 6 1  9 

Sample W t .  0.0027 9 

Log Number Dish Tare W t .  9 
Comaents Dish+Sample W t .  9 

Test *Run 1 Dish No.- 

Test- Run- Dish No. 

Sample W t .  9 

Test - Run- Dish No. 
Log Number Dish Tare W t .  9 
Comments Dish+Sample W t .  9 

Sample W t .  9 

Blank Solvent W t . - 3  g 



. .  
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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  
( & l Z )  786-AQ2’3 

EPCI Hethod 5 D a t a  Repor t i ng  Sheet 
Impinger Catch/Minnesota P r o t o c o l  

Job  Tu& 04% r / L r  Sourca d o  /2d Y U k L 4 h  f%M s&ck 
Team Lead; 27- Test S i t e  3 b k  
Date Submitted 5- 3t-‘Iq Cate of Test.- 
Test No. / a  No. of Huns Completed 3 
Date of Flnalysis r/ae / 5  r Technic ian <A 

Test __ R u n  8 Dish  No. 
F i e l d  Blank D ish  Tare W t .  9 
Log Number Dish+Sample Ut .  9 
Comments Sample W t .  4 

T e o t L R u n L  Dish No. / 4  
Log Number 277) - 25i Dish  Tare W t .  q% 557q 9 
Comments Dish+Sample Wt.-lr.’iC’l? 9 

Sample W t .  b .eo25 9 

Log Number - 262 Dish  Tare W t .  Y S . b ~ r i 7  9 
Comments Dish+Sample Wt.!iS. 8 7 O q  9 

Test / r R u n j  D i s h  No. Y / /  
Log Number -27z Dish  Tare W t .  Y 6  L$50 9 

Dish+Sample W t .  9 
Sample W t .  0 .ooc(l 9 

Log Number D ish  T a r e  W t .  9 
Comments Dish+Sample Ut. 9 

Sample W t .  9 

Lag Number D i s h  Tare W t .  9 
Comments Dish+Sample W t .  9 

Sample W t .  4 

T e s t / 2 R u n L  D i s h  No. 115 

Sample W t .  R.Qet5 9 

r(6.6891 Comments 

D i s h  No. Test - Run - 

Test- Run - D i s h  No. 

Blank So lven t  Wt.QW3 9 
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T e s t R u n -  D i s h  NO. 

vol. of Solvent  
Log Number 
Commzn t s 

Test - 
vol.  OC S o l v e n t  
Log Number 
Csnmen t s 

m l  C a s h  Tare W t .  9 
D r s h + S a m p l e  W t .  9 
S a m p l e  W t .  Y 

ml D i s h  Tare W t .  9 

S a m p l e  W t .  J 

Run - D i s h  No. 

9 DI sh+Samp 1 e W t  . 

In 1 

I n te rpo l  1 Lator a t o r  i eo 
(5.12) 785-iaZo 

EPCI Method 5 D a t a  R e p o r t i n g  Sheet 
P r o b o / C y c l o n e  W a s h  

AJ - 5 .  Source ~ ~ I I O V  ?e IL &;=e c JOE L - O r  us 
Tsam L"aad2r h u T e s t  S i t e  S+ar k 

C a t s  of T e s t  5 - 2 b - 4 ' f  D a t e  S u b m i t t e d  s-31-9q 
IS No. of R u n s  C o m p l e t e d  

Cats of fnalysis b-Z?-Sr( T e c h n i c i a n  c . ( l c \ c - -  
Transpor t  Leakaqe a Nono 0 m l  Sol.;ent A r 4 4 n ~  

Tsst  NO. 3 

- 
R u n  Q NO. 

9 
9 

T e s t  __ 
F i s l d  S l a n k  
Log Numbor 

D i s h  T a r e  ' A t .  
D i  shcSamp1e  U t  - 

v01. of S o l v e n t -  ml S a m p l e  W t .  9 

+Solvent R e s i d u e 7 . b y u q / m 1  

T e s t L R u n l  
vel. oc ~ o i v e n t . ' 0 0 m l  
Log N u m t e r  z91\ 

T e s t L R u n  2 
~ 0 1 .  of Solvent-ml 
Log F i u m b e r  
cornrnen ts 

'3 
D i s h  N 0 . L  
D i s h  T a r e  W t .  q? .31 I 7  - 2 4 f  D i  sh+Sampl  e Wtgf. .  ?-'I 01 9 

Comments Sarnpla W t .  Q.068cl 9 

D i s h  No. So 8 
D i s h  T a r e  U t .  Y L  .su5jL( 1 

- 3 0  P D i s h + S a r n p l e  Ut.Yb.7 J-0 0 J 
Sample W t .  Q.ZWb 9 

D i s h  Ma. 31 L 
D i s h  T a r e  W t .  Y q  .35 8s 9 

' - 3 \ P  D i s h + S a m p l e  Ut.9%3713 9 
S a m p l e  Ut. O'Oi29 9 

T e s t k R u n j  
vel. of solvent I10 m l  
Log r i u rn te r  
Cornman t s 

I 5 
R8SUltS.': 

R u n  2 R u n  5 Run 4 Run 5 1- Field Blk.  Run 1 

SC-01 Y R SC-01 Y R 



I 
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Sample Ut. 0 , O t L O  g 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

0 

1 

2 

3 

4 

5 

Interpol 1 Laboratories 
(512) 78&-5020 

EPFI Method S Data Reporting Sheet 
Filter Gravimetrics 

-~ 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

Job C*?F\*- s h . S *  Source * lloq peu; f ;*ec 
Team feader hhK Test Site S t a c k  

Date of Analysis L-23Y'f Technician C U c l r u c 4  - 

Date Submitted c-.q\-qCI Date of Test 5-26-9q 
Test No. I 5  No. of: Runs Completed 3 

10.008Y lO.Ol3b 

Test K R u n L  Fi 1 ter No. b b 6 5  
Field Blank Filter Type V " 6 F  
Log Nunber.ZG11- 2 k F Filter Tare Wt. .9 '19 /  g 
Comments Filter+Sample Wt.,4'493 g 

Sample Wt. b -060 2. 9 

Fi 1 ter No. 5 6 - 3 2  
y,, CF 

Comments Filter Tare Wt. ,7317 9 
Fi 1 ter+Sample Wt . .qL(Ol 9 
Sample Wt. Q.QQN 9 

T e s t x R u n l  
Lag Number - 2 9 F  Filter Type 

0.0160 
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I 
I' 
I 
I 
I: 

0 

I '- I 

Test X R u n  0 Dish No. 2 A  
F i e l d  Blank Dish Tare W t .  q7.6'160 9 
Log Number - z n t  Dish+Sample U t .  Y l A \  63 9 
Comments Sample W t .  0.0003 9 

I n t e r p o l  1 Labora to r ies  
(512) 786-5020 

€Pa Method 5 Data Repor t ing Sheet 
Impinger Catch/Minnesota Pro toco l  

Job r n tu4 r La- Sourca A/O 1164 P r / A ~ z c r  
Team Leade r n K  Test S i t e  -4 Lac x 

Test NO. /. 4 No. of Runs Completed .3 
Date Submitted s- 3 1 - T I I  Date of Test S/ZL /9y  

Date o f  Analysis 6/2 J / 9  Y Technician T m  

1 

2 

T e r t R u n /  D l 5 h  NO- Id 

Log Number 9 97/  -29Z Dish Tare W t .  Ys , a w  9 
Comments D i  sh+Sampl e W t  .yt.Z? qQ 9 

Sample W t .  0.0024 9 

Log Number -301 Dish Tare W t .  'f3, L500 9 
Comments Dish+Sample Ut. Lt%. b5lZ 9 

Sample W t .  0.oQI2 9 

Test R u n -  Dish No. 3% 

3 
Test R u n 3  Dish No. 3 Y /  
Log Number Dish Tare W t .  4'7, 65g9 9 

, Comments Dish+Sample W t .  47, L b l l  9 
Sample W t .  0 .oo Lq 9 

4 
Test - R u n  - Dish No. 
Log Number D i s h  Tare W t .  9 
Comments D i  sh+Sample ' W t .  9 

Sample W t .  9 

I- 

5 

RPSUI ts : 
F i e l d  Blk.  R u n  1 

Test R u n  - Dish No. 
Log Number Dish Tare W t .  9 
Comments D i  sh+Sampl e W t .  9 

Sample W t .  9 

El l  ank Sol vent , W t  .oooj q 

Run 2 Run 3 R u n  4 Run 5 



I 
-m 

I 
I 
I 
I 
I 
i 
I 
I 

I 1  

I 

- 

I" 

l2 

Interpol  I L a b u r a t o r i e s  
(612) 7Sb-iaZO 

EPFI tfothod 5 D a t a  Reporting S h e e t  
Probaf C y c l o n e  Wash 

N.S. Source fi l l 0 S  SrIk+iaer 

C a t s  of T e s t  S - 2 L - 4 Y  

Juh c b  n r u S  

O a t s  S u b m i t t a d  5-31-4'4 

Cata o f  C n a l y s i s  h - 2 3 - 4 q  Techni ci an c. u e \ ~ u u L  

~ e a m  da 'dar  DU I4 T e s t  S i t s  S+zck  

T s s t  No. fL No. of R u n s  C o m p l e t e d  3 

ml S o l v e n t  c u  Transport  Leakage & N o n s  0 

1- " 
I 

I 5  

i4 

+ S o l v e n t  Res idue-ugfml  

T e s t / 6 R u n  I D i s h  NO. 
v o ~ .  of S o i v e a m 1  D i s h  T a r e  U t .  %8..(r'sq 

ci 0 5  
9 

. .  
Log N u m t e r  -33 P Gi sh+Sampl  e U t .  q j . s O  b b  9 
Comments S a m p l e  U t .  o.Olb7 9 

vo l .  o f  Solvent 80 m l  D i s h  Ta re  U t .  sQ.5512- cl 
Log Number - 3 9 P  D i s h + S a n p l e  Wt.- J 
Commen ts S a m p l e  W t .  0.0 I a7 9 

T e s t A R u n  3 D i s h  No. G I 2  
ve l .  of 'solvent 40 m l  D i s h  T a r s  W t .  q?. b 3 0 \  0 
Log F tumber  - P Di sh+Samp 1 e U t  .Vq. 1 I 89 9 

T e s t  L R u n  D i s h  No. 410 

Comments S a m p l a  U t .  h98b U 

T e s t  - Run ___ D i s h  No. 
vel. of S o l v e n t -  m l  D i s h  T a r e  Ut .  9 
Log Number D i  sh+Samp 1 e W t  . 9 
t o m m e n  t s S a m p l e  Ut.  9 

~:01. of S o l v e n t -  m l  D i s h  Tare W t .  9 
Log Numbar D i  sh+Sampl e U t .  9 
Csnmen t s S a m p l e  Ut .  3 

R u n  - Cish No. T e s t  __ 
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Interpol 1 Laboratories 
(512) 7S$-bQZQ 

EPA Method 5 Data Reporting Sheet 
Filter Gravimetrics 

Job c, 9-k 5 A J S .  Source tt 1105 P r  I /:A 7 r  r 
Team Lgader ou H Test Site S+sLk 
Date Submitted 5-31 -'7q Date of  Test q- Zb-PY 
Test No. I b  No. o f  Huns Completed 3 
Date of Analysis G.23-4'4 Technician C . Hc1.e s n h  

Test L R u n  0 Fi 1 ter No. 6 S Z b  

Log Number 29.97 I - 3 2 F  Fi 1 ter Tare Wt. q 350 9 
Comments Filter+Sample Wt. . P \ 5  s 9 

Sample Wt. 0 .a00 r 9 

Fi 1 ter Type q't 6 

Sample Wt. 0 

Field Blank Fi 1 ter Type Y " G F  

T e s t L R u n l  Filter No. S L . 7 1  

Comments 
Log Number -33 I= 

Filter Tare Wt. .?!A37 9 
Filter+Sample Wt. 

Test &Run 2 Fi 1 ter No. sr, I8 
Log Number -3Y P Filter Type LI '' 6 F 
Comments Filter Tare Wt. 9 206 9 

FiltertSample Wt. .'?'it 0 9 
Sample Wt. O-QIO! g 

Test &Run 3 Filter No. 6 5 2 5  
Log Number -3s F Filter Type V " 6 P  
Comnen t s Filter Tare Wt. e q ' i 7 l  4 

Sample Wt. 0.0 I 3 8  9 

Fi 1 ter NO. 
Fi 1 ter Type 

Comments Fi 1 ter Tare Wt . 9 
Fi 1 ter+Sampl e U t .  c 
Sample .Wt . F 

Filter+Sample WtdjbfF! 9 

Test - Run - 
Log Number 

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

Filter+Sample Wt. F 
Sample Ut. c 
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I n te rpo l1  L a b o r a t o r i e s  
(612) 786-bQ10 

EPA Method 5 D a t a  Repor t ing Sheet  
Impinger Catch/Minnesota P r o t o c o l  

N . S .  Sourca  *//16s ? 8 1 / c h , @ r  

DUN T e s t  S i t e  5 f-4 et 
Job 
Team Lzeider 

T e s t  No. I b  No. of Huns Completed .? 
D a t e  of  A n a l y s i s  6- 29 -Pc( T e c h n i c i a n  ct / - / . f / e r&k  

Date  Submi t ted  5 - 3  i - q q  C a t e  o f  T e s t  5 - 2 t . 4 Y  

Tes t L R u n  G D i s h  No. [ A  
F i e l d  B lank  D i s h  Ta re  W t .  ’ t 9 . I G  7 4  9 
Log Number 2911- 3 2  C Dish+Sample Ut.L(’?.I(. 7 1  9 
C o m m e n t s  Sample W t .  pl.000 3 9 

T e s t  A R u n  D i s h  No. I 
Log Number 2$7 f - 3 3 i D i s h  T a r e  W t .  31. ’?778 9 
C o m m e n t s  DishcSample W t s J . n 7 r S  9 

Sample Ut. O . O Q I I  9 

D i s h  No. I7 
T: D i s h  T a r e  W t  . Y8.39 21 9 

C o m m e n t s  D i  sh+Sampl e W t  .Yb.2?S’i 9 
Sample W t .  8.6032- 9 

Log Number - T D i s h  T a r e  W t .  53. 0 3 0 Y  9 
C o m m e n t s  Dish+Sample Wts3.03 1 3  9 

Sample W t .  0.0009 9 

Log Number D i s h  T a r e  W t .  9 
C o m m e n t s  Dish+Sample W t .  9 

Sample W t .  9 

- T e s t  A R u n L  
Log Number 

T e s t  &Run D i s h  No. /7$ 

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

D i s h  No. 
9 

T e s t  - R u n  - 
Log Number D i s h  Ta re  W t .  
C o m m e n t s  Dish+Sample W t .  9 

Sample W t .  9 

B l a n k  S o l v e n t  W t .  9 

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

I I I I 
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4 

15 

- 
Run 0 G i s h  Nu. Tes t  __ 

F i e l d  Slank D i s h  T a r e  N t .  9 

S a m p l e  W t .  9 
Log ?:umbtr D i  s h + S a m p l ' e  W t .  4 

3Fm1 B.iol. of S o l v e n t  
+Solvent R a s i d u e u g / m l  

T e s t L R u n A  D i s h  No. So \ 
VOI. of Solvent 70 m l  D i s h  T a r e  W t .  u7.25 0 7  '3 
Log P:umter/ql \  - 16 P D i  s h + S a m p l  e W t  .91,~77~- 9 
Commen k 5 S a m p l a  W t .  0.OOGd 9 

"01. o f  So lvent  90 m l  D i s h  Tare Ut .  48 .457s a 
Log N u m b e r  - P D i s h + S a n o l e  Wt.V.Yb31 4 
Commen t s S a m p l e  W t .  0.0056 9 

T e s t  A R u n L  D i s h  NO. 5 20 
vel. of ZolventJW m l  D i s h  T a r e  W t .  'i% .51 IX 4 

Commen t s S a m p l e  W t .  B - O O r S  9 

D i s h  No. 17 Test  x R u n 2  

Log N u m b e r  ' 38  f D i s h + S a m p l e  Ut.W.S3 73 

R u n  D i s h  No. T e s t  - 
Val. of So lvent  
Log N u m b a r  

m l  D i s h  T a r e  U t .  4 
D i s h t S a m f a l e  W t .  9 

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

V O ~ .  o f  S o l v e n t  m i  D i s h  Tare W t .  9 
Log Numbar D i  s h c S a m p 1  e W t  . 9 
Canmen t s S a m p l e  Ut. J 

D i s h  No. Test  ___ Run ___ 

i 
+Sai>tant R s s i d u e - u g / m l = C  ( S a m p l e  W k .  4) ( l W ) I / V o l .  o f  Sol.- tn : 

I n t e r p o l  1 Labora t o r  i es 
(512) 70,5-i~20 

Epc\  nethod 5 D a t a  Report ing Sheet 
P r o b o / C y c l o n e  W a s h  

D-37 
SC-O1YR 

.?Ub C n u .  5 b.s. S o u r c e  r., Ceb6rr 
T e a m  La%her SB Tes t  S i t s  " %tiCk 
D a t e  S u b m i t t e d  5-31-4'4 
T o s t  No. 19 No. o f  R u n s  C o m p l e t e d  3 

r.-anz.port Leakage pJNon2 0 

D a t e  of T e s t  s-2.6'9'4 

C a t s  of  C n a l y s i s  b-23-qy  Technictan c * H+\<-on 
ml S o l v e n t  ' L  SLIC 

I 0 . d 6 6 5  0, d o  53 0 ,005 /  
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I 

0 . o O l Y  0 'OOOCI I 

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

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

I o.OOqb IO.0084 

Job C L \ Q ~ \ . ~  S A). s. Source Dr? 6 b b c . c  
Team L % h e r  Sf3 Test S i t e  S+SCk 
Date Submitted 5 - 3  1-7'4 Date o f  Test S-zo-?Y 
Test No. 19 No. of R u n s  Completed 3 
Date of CInalyris b -  2 3  -9Y Technician c. uc\ q L i a r \  - 

0.0100 

Test - R u n  0 F i  1 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 

Test 14 Run- F i  1 t e r  No. 6 b Y 3  
Log Number 2971 - 3 L F  F i  1 t e r  Type Y " 6 F  
Comments F i l t e r  Tare W t .  -4326 9 

Sample W t .  Q.0011 9 
Fi l ter+Sample Wt.9343 9 

Test L R u n Z  F i l t e r  No. 66 ' i ' i  

Comments F i l t e r  Tare W t .  .f ago 9 
Fi l ter+Sample W t . a - q v  9 
Sample W t .  o.o~I.( g 

- Log Number F F i l t e r  Type 9 - 6 F  

~ 

Test 19 R u n j  F i  1 t e r  No. 6 6 q S  
Log Number -36-F F i l t e r  Type Y " 6  F 
Comments F i l t e r  Tare W t .  .?390 9 

Sample W t .  0 .oOoq 9 
Fi l ter+Sample Wt.,q39C( g 

~~~~~ ~ ~ 

Test Run- F i l t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  4 

F i  1 ter+Sampl e W t  . 9 
Sample W t .  9 

Run - F i l t e r  No. Test 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  4 

F i l ter+Sample W t .  4 
Sample W t .  9 
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I n t e r p o l 1  Labora tor ies  
(612) 786-bO30 

€PA Method 5 Data Repor t ing Sheet 
Impinger Catch/Minnesota Pro toco l  

Job C - m r b c  hJ. S .  Sourco D r *  6 b b  Icr 
Team Lgader 9 R  Test S i t e  " S+riGK 

Test No. 19 No. of  Runs Completed 3 
Date of  Clnalysis 6-29 -9c l  Technician c. CklrLso- 

Date Submitted 5-3(-'3q C a t e  o f  Test 5-Zd-4 '4  

B 

1 

2 

3 

4 

S 

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

I 
~~ 

Test A R u n l  Dish No. 
Log Number 291 I - X L r  Dish Tare W t . u P l 3  q 

9 
Comments Dish+Sample Wt.q7.38 3 0  

Sample W t .  Q*QOIl  

T e o t L R u n r  Dish No. lo 
Log Number L r Dish Tare W t .  97..FclcY 9 
Comments Dish+Sample wt31 .560~-  9 

Sample W t .  O.QOZ\ 9 

I Test & R u n 3  Dish No. 2 3  
Log Number -5 v r  Dish Tare Ut .  ~ L . o f ? S Y  9 

9 
Comments D i  sh+Sampl e W t .  ' l l . O q  02 

Sample W t .  0. ooqg 

Test - Run - Dish No. 
Log Number D ish  Tare W t .  9 
Comments Dish+Sample W t .  9 

Sample W t .  9 

Test- Run - Dish No. 
Log Number Dish Tare W t .  9 
Comments D i  sh+Sampl e W t .  9 

Sample W t .  9 

Blank Solvent Wt.ooo3 g 

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

I n t E r p a l l  Laburacorirs 
(5 12 1 7EA--tl32Q 

nethod 5 D a t a  R e p a r t i n g  S h e e t  
P r a b d C y c l  one Wash 

+ S o l v e n t  R e s i d u e  3-by u g / m l  

Test 20 Run D i s h  Na. 3 6  
V a l .  o f  S a l v e n t  D i s h  T a r e  U t .  q3.56'4 S 1 
i s q  ??umber  -qo P D i s h + S a m p l a  W t . ' j  ? . s l r t  9 
C s i n m e n  t s S a m p l a  W t .  O.OfO7 9 

T e s t  20 R u n  2 D i s h  No. 38  
~.~cl. a i  S a l v e n t  CrO ml D i s h  T a r s  U t .  q8 . 6 5 f l  
L=q ?lumber  -q1 P D i  sh+Samp 1 e U t  .qS. bSS 7 3 
Csnmants  Sample W t .  Q.OOY(. 9 

T e s t  R u n  3 D i s h  r.ia. 521 
V a l .  a f  Solvent  50 m i  D i s h  Tara  W t .  fQ.591q 9 
Lag ?!umber - Y Z P  Dish+Sample Ut.So.c.oO8 G 
C c m m e n t s  S a m p l e  U t .  0 no3q 0 

ocl. a i  S a l v e n t -  m l  D i s h  T a r e  5%. 4 
Log N u m i t l r  D i  s h + S d m p  1 e W t  . g 
C s m m e n  t s S a m p l e  Ut.  9 

'ia1. a+ Solvent m l  D i s h  T a r e  U t .  4 
Log N u m t e r  D i  sh+Samp 12 U t .  9 
C c n m e n  t s S a m p l e  U t .  3 

I-a_.l 

T a s t  R u n  Dish Na. 

Test - R U -  C i s h  No. 

+Sol.,cnt H a s i d u e - u g / m l = C  ( S a m p l e  !dt. - 3 )  ( l W ) I / V o l -  oi Sal.- on 1 
c ~?c-n5 A c a t G n e  R e s i d u e  B l a n k  spec. - (7.3 u g i m l  

- 
R s s u l  ts: 
F i e l d  S l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 
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Interpol 1 Laboratories 
(512) 795-5Q2Q 

€PA Method S Data Reporting Sheet 
Fi 1 ter Gravi metri cs 

s r 9 . S .  Source "2 Fin& Crhsh ac 
er Rf?  Test Site S+&L,K 

Date Submitted S - 3 t - q C I  Date o f  Test S - zs- f y 
Test No. 20 No. of Runs Completed 3 
Date o f  Analysis G - 23-4q Technician e- U o \ > u e *  

Test E R u n L  Filter No. L L ? 3  
Field Blank Fi 1 ter Type cl"C F 
Log Number 2911- 39 F Fi 1 ter Tare Wt. . P'139 9 

Sample Wt. 6.0003 9 
Comments Filter+Sample Wt. , 4 c ( V 7  g 

T e s t Z R u n I  Filter No. L4lq  

Comments Filter Tare Wt. I 9 Y l l l  9 

Sample Wt. . Ob50 9 

Log Number - F Fi 1 ter Type Y"6F 

Filter+Sample Wt. .4qbL( g 

Test =Run 2 Fi 1 ter No. 6 5.39 

Comments Filter Tare Wt. .9L(OI 9 
Filter+Sample Wt..qYo.l g 

Log Number -q! f Fi 1 ter Type LI "C F 

Sample Wt. 0.0003 9 
~~~ 

Test &Run 3 Fi 1 ter No. 6SY I 
Log Number -yrF Filter Type q"6F 
Comments Filter Tare Wt. .93a7 g 

Fi lter+Sampl e Wt .,93 b4 9 
Sample Wt. f9.00q-L 9 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

Rerul t P : 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 

Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 

D-41 
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~ i n n ~ C h h ~ C ~ ~ ~ t C ~ ~ ~ h n ~ n n n n n * ~ ~ ~ ~ ~  
I n t e r p o l l  Labora tor ies  

(612) 786-bQ2O 

EPA Method S Data Report ing Sheet 
Irnpinger Catch/Minnesota Pro toco l  

Job & ! 3 r L S  8 .  Sourca * 7  Filv C r k s h  e r  
Team Le%der R R  Test S i t e  S t 4 G k  

Cate of Test S- z S - 9 4  Date Submitted 5-31 -qq 
Test No. 20 No. of R u n s  Completed 3 
Date of Analysis 6-29-94 Technician c(c(.t4Aok 

Test =Run 0 Dish No. sQ7 
F i e l d  Blank  Dish Tare W t .  S O . Q r 6 Z  9 
Log Number 217\- 39 r Dish+Sample Wt.SO.ot bS 9 
Comments Sample W t .  Q .oo(u 9 

Test-un- Dish No. m a  
Log Number 2971 - Y Q ~  Dish Tare  W t .  36.50 6y 9 
C o m m e n t s  Dish+SamQle W t 9 6 5 0 9 1  9 

Sample W t .  O.ooz7 9 

4 

S 

Test & R u n 2  Dish No. 51 z 
Log Number - I: D i s h  Tare W t .  vq ,?c  B? 9 
Comments Dish+Sample W t . 9 , 3 : 6  1 b 9 

Sample W t .  0.9027 9 

Sample W t .  0.00 \q 9 

Log Number D i s h  Tare W t .  9 
Comments Dish+Sample W t .  9 

Sample W t .  9 

Log Number Dish Tare U t .  9 
Comments D i  sh+Sampl e W t  . 9 

Sample W t .  9 

T e s t R u n -  D ish  No. 

Test- Run- D ish No. 

I 

Dish No. b12 
D i s h  Tare W t .  Y'? .kug  9 Log Number - L(ZT 

Comments D i  sh+Sample W t  .yS. b3 0 7 9 

Rosul ts : 
Field E l k .  Run 1 Run 2 R u n  3 R u n  4 Run 5 

I I I _-__--- I 
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I 

0 
I 
I 
I 1  
I 
I 
I =  
I 
I 
I s  

2 

4 

- 
T e s t  - Run 3 t i s h  No. 
Fie16 8 l a n k  D z s h  Tzre St. 9 
Lcg N u m t t r  D r s h + S a m p l e  U t .  3 
‘.‘ol. o f  Solvent- m l  S a m p l e  Ut. 9 

T e s t 2 1  Run- \ Dish NO. qo 
voi .  o f  S o l v e n t L m l  D i s h  T a r e  U t .  l t l .G’ t  l45 9 
Log P i u m t e r  L’l71-  V.3 P ~ i = h + S a m o l o  U t .  Y g 

T e s t  2-\ R u n t -  D i s S  NO. c13 
c‘o1. o i  S o l v e n t  6 0  m l  D i s h  Tare U t .  Y7.39?1 1 
~ c q  ? i u m b 2 r  -c(y P Dzsh+Sanole U t .  Y7.3q27  3 
C o s m e n  t s S a m p l e  U t .  0.~036 9 

+So1 ven t H s s l  d u o 3 . b Y u g / m l  

Comments S a m p l a  !Ut. 20%: 9 

T e s t  2\ R u n 3  D i s h  P.10. S S  
v e l .  of Salvent  So m l  D i s h  Tar.. U t .  ’l7 .?790 33 
Log r:umbor -Y  SP ~ i ~ h + s a m a l e  U t .  Y7.7883 9 
C o m m e n  t s S a m p l e  U t .  d . W 3  F 

vel. o f  Solvent- m l  E i s h  Tare W. 3 
Lag N u m t a r  D i s h + S d m p l e  U t .  4 
Canmon ts Sample U t .  4 

1 ~ 0 1 .  a+ S a l v e n t -  ml D i s h  Tare U t .  9 
Log M u m t a r  D i  s h + S a m o l  a U t  - 4 
C a n m e n  t s S a m p l e  Ut. 3 

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

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



Interpoll Laboratories 
(512) 786-60120 

EPA Method 5 Data Reporting Sheet 
Filter Gravimetrics 

0.0 I 2 2 0 . 8 0 ~ 2  
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01 
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Job(un r u S  rJ*s Source gin s-iorslc 
Team ZGader 5 8  Test Site s +&CU 

Date of  Test 5 - Z S - W  Date Submitted s-3i-qY 
Test No. 
Date of Analysis L - 2 3 - 9 Y  Technician C . h \ s r  i o h  

21 No. OC Runs Completed 3 

Run 0 Filter No. Test - 
Field Blank 
Log Number Filter Tare Wt. 9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 

Test X R u n  Fi 1 ter No. 6 b'ff 
Log Number 2 4 7 1  ' c ( 3 F  Fi 1 ter Type rl"GP 
Comments Filter Tare Wt. 9 395 9 

Sample Wt. R. OQO B 9 

Filter Type 

Filter+Sample Wt. . 9 7 5 ?  9 

TestL\Run 2. Fi 1 ter No. 6 6 3 9  
Log Number -qq F Filter Type c("6F 
Comments Filter Tare Wt. .9 3PO 9 

Sample Wt. o,o,azq 9 
Filter+Sample Wt. lquIg 9 

Test %Run 3 Filter No. 6brl2 
Log Number - q S F  Filter Type rl"6f 
Comments Filter Tare Wt. *q3YO 9 

Samp 1 e' Wt . e..Oozq 9 
Filter+Sample Wt.,97tU 9 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

Resul tr: 
Field Elk. Run i Run 2 Run 3 Run 4 Run 5 
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€PA Method 5 D a t a  R e p o r t i n g  S h e e t  
Impinger C a t c h / M i n n e s o t a  Protocol  

Job cqtpl<rC hr.s - S o u r c a  8tn * S&Ce\tC 
Team Leader se T e s t  S i t e  s+&k 

T e s t  No. AI No. o f  R u n s  Com l e t e d  
D a t e  S u b m i t t e d  9-31-94 C a t e  o f  T e s t  S-Sd’ i  

D a t e  of bnalysis h - z t - q q  T e c h n i c i a n  & d < G r O b  

. 

1 

2 

3 

4 

5 

~ ~~~~~ 

T e s t R u n O  D i s h  No. 
F i e l d  B l a n k  D i s h  T a r e  W t .  9 
Log Number Dish+Sample W t .  9 
Comments Sample W t .  9 

Log Number 2911- ’ I 3  F D i s h  T a r e  W t .  52.17 I b 9 
Comments Dish+Sample Wt.SLI2qZ 9 

Sample W t .  O - O o t b  9 

-4- t D i s h  T a r e  W t .  ‘46.9154 9 
Dish+Sample w t r 6 . 4 7 9 2  9 
Sample W t .  010033 9 

Log Number -.\r+i D i s h  T a r e  W t .  4 1 . 9 7 F 7  9 
Comments Dish+Sample Wt.q7.4773 9 

Sample W t .  Q-QOZ\ 9 

Log Number D i s h  T a r e  W t .  9 
Comments D ish+Samp le  W t .  9 

Sample W t .  9 

Log Number D i s h  T a r e  W t .  9 
Comment s Dish+Sample W t .  9 

Sample W t .  9 

D i s h  No. 3 T e s t  &Run- 

Test L R u n  A D i s h  No. 8 
Log Number 
Comments 

T e s t  R u n 3  D i s h  No. 19 

Test- Run - D i s h  No. 

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

- 
B l a n k  S o l v e n t  Wt.8003 g 

Resu l t s  : 
F i e l d  Blk. Run 1 Run 2 Run 3 R u n  4 Run  5 
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O.OY73 /3,0=3Y 0.0391 D-46 

. .  
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I n t e r p o l l  L a b u r a t c r i e s  
($12) 70,&-&kal=Ll 

EP6 tlethod S D a t a  R e p o r t i n g  Sheet 

0 
I 
I 

I 
I 
I =  
I 
I 
I 5  

i l  
2 

4 

0 1 s h r . i O .  CY - 
T a s t  R u n a  
F i e l d  S l a n k  D:sA i a r s  U t .  

Log ? ! u m t t r  29lr-  9 b p  
~'01. o f  S o l v e n t ) 1 3 m i  S a m p l e  Ut .  U J O J ' i  9 

D i  sh+Samp 1 e U t  *3 - 3 

+So lven t  R 2 s i d u e ' 3 6 y u g / m l  
~ 

l e s t  23 Run- C i s A  No- 80 
uol. o f  S o l v e n t k m l  D i s h  T a r e  U t .  Y ?  .6L7 3 9 
Log N u m b e r  -q-l P D i  nh+Samol e ut. Y4.6156 3 
Ccmmen t a Sampla Ut .  L26y77 3 

T a s t L R u n Z  D i s h  No. &'I 
VCI .  oi S a L v e n t L m l  D i s h  T a r a  U t .  'i4.I 0 13 1 
Loq ??umber  - P D i s h + S a m a l e  U t .  q9 . l22l 3 
Conmen t P S a m p l e  U t .  o#ozog 3 

T e s t L R u n  3 D ~ S A  NO. 9 8  
ual. o f  S o l v e n t  ' io  m l  D i s h  T a r s  W t .  y7. t l t  I '3 
Log rhzber  - P D t s h + S a m a l e  U t .  47.SrV 9 
C o m m e n t s  S a m p l e  U t .  0,#34Y 0 

T e s t  R u n  - Dish NO. 
vo l .  o f  Solvent- m l  C i s h  T a r e  U t .  9 
Log N u m t s r  D i  sh+Samp 1 e U t .  3 
Commen t s S a m p l e  Ut.  9 

l e s t  Run- C i s h  No. 
vo1. o f  S o l v e n t  m l  D i s h  T a r e  Ut.  9 
Log M u m b o r  D i  sh+Samo 1 e U t .  9 
Cartmen t s S a m p l e  Ut.  3 

- 
Resul  tS : I F i e l d  B l k .  R u n  I R u n  2 R u n  S R u n  4 R u n  5 
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I n t e r p o l 1  L a b o r a t o r i e s  
(612) 796-6828 

EPA Method 5 Data R e p o r t i n g  Sheet 
F i  1 t e r  G r  a v i  m e  tr i cs 

Job CI .~FUS N. Source * z B o i l c r  
Team LLader bu H Tes t  S i t e  Sf.& 
Date Submit ted 5 -31-9l l  Date o f  Test  5-ai-qV 
Tes t  No. 33 No. of Runs Completed 3 
Date of  A n a l y s i s  b-23-riL( Technic i an C,.&&,oc. 

F i l t e r  No. 6 b 3 Y  
y l t G F  

Test  E R u n L  
F i e l d  Blank F i  1 t e r  Type 
Log NumberJ471 - V L f  F i l t e r  Tare W t .  *?'f?1 9 

Sample W t .  0.000 3 9 
Commen t s F i l t e r + S a m p l e  W t .  .TSCD 9 

~ 

Test&Run I F i l t e r  No. 6 S Y 2  
Log Number - L t l  F F i  1 t e r  Type Y " G f  
Comment 5 F i  1 t e r  Tare W t .  . 'I 306 9 

Sample W t .  0 . 0 0 9  6 9 
F i l t e r + S a m p l e  W t .  . 9 \ r O l  g 

Tes t  =Run L F i  1 t e r  No. 6631 

Comments F i l t e r  Tare W t .  .9Zq6 9 

Sample W t .  0.00q b 9 

Log Number -% i F i l t e r  Type q"&p 

F i l t e r+Samp le  W t .  .9342 q 

F i  1 t e r  No. 6 535 
Log Number - r F i  1 t e r  Type q " 6 F  
Comments F i l t e r  Tare W t .  .'?'I?$ 9 

F i  1 ter+Sample W t .  0'?706 9 
Sample W t .  0.02QF 9 

- T e s t L R u n  3 

Tes t  - R u n  - F i  1 t e r  No. 
Log Number F i l t e r  Type 
Comments F i  1 t e r  Tare W t  . 9 

F i l t e r + S a m p l e  W t .  9 
Sample W t .  9 

Tes t  - R u n  - F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i  1 ter+Sampl e W t .  9 
Sample W t .  9 

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

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

I I 0.0590 10.0337 ( 0 . 0 b l l  
I 1 

LSC-02PR I n-47 



I 

0-48 
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4 

5 

I L r  I 

Dish No. Test - Run - 
Log Number Dish Tare W t .  9 
Comments Dish+Sample W t .  9 

Sample W t .  9 

Test - Run- c1sh No. 
Log Number Dish Tare W t .  9 
Comments Dish+Sample W t .  9 

Sample W t .  9 

I n t e r p o l l  Labora tor ies  
(512) 786-5920 

EPA Method 5 Data Report ing Sheet 
Impinger Catch/Hinnesota Pro toco l  

Job  C ~ O I - L S  A S .  Sourca PZ &;kp 
Team Leader nu H Test S i t e  S - k L K  
Date Submitted 5-3 I-9c1 Cate of Test 2?-Zl-q4  - 
Test No. 23 NO. of Runs Completed 
Date of ana lys is  6 - 1 7 - q Y  Technician c - b k \ ~ U O ~  

Test L R u n L  Dish NO. 
F i e l d  Blank Dish Tare W t .  Yk . 11 1q 9 
Log Number 27 7 I - L r Dirh+Sample W t . 9 8 . 2 1  7 7  9 
Commen t s Sample W t .  R.0003 9 

Test X R u n L  Dish No. 34 
Log Number 2~7 i -  L(7r Dish Tare W t .  '47. ZrOb 9 
Comments D i  sh+Samp 1 e W t  .cJ7.2 5 3  i 9 

Sample W t .  0 .oazS 9 

2 

3 

~~ 

Test 2 ' ) R u n z  Dish No. I 
Log Number .. f Dish Tare W t .  qS.3220 9 
Comments Dish+Sample Wt..i5.37 b 0 9 

Sample W t .  Q.QOr10 9 

Test L R u n L  Dish No. 63 
Log Number c 7. D i s h  Tare W t .  50.CrZSZ 9 
Comments Dish+Sample Wt50.qZ 1 7  9 

Sample W t .  e.QOZ\ 9 

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

LSC-03.m 0.002 2 
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I n t e r p o l  1 L a b o r a t o r i e s  I n c  - 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 LIAS 
f o r  CEM T r a i l e r  No. 1 

- 1994 - 
F i l e  Name: CNMll 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Locat ion:  S i l v e r  Bay. Minnesota 

TEST NO. 1 - Electrics ON 
No. 12 P e l l e t i z e r  Hood Exhaust I n l e t  -- Run 1 

Jul i an T i  me Conc. ( d r v  bas i s  un less noted)  
Date ( H r s )  SO2 (ppmv) NOx (ppmv) C02 ( % v / v )  02 (‘iV/VL 
144 09: 53 :00 3.4 0.7 0.08 20.58 
144 20.58 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

09 : 54 : 00 
09: 55:OO 
09: 56 :00 
09: 57 :00 
09: 58:GO 
09 : 59: 00 
10: 00 : 00 
10 : 01 : 00 
10: 02 : 00 
10:03:00 
10:04 : 00 
10: 05 : 00 
10: 06 : 00 
10:07: GO 
10 : 08: 00 
10 :09 :oo 
10:10:00 
10: 11:oo 
10:12:00 
10:13:00 
10: 14:OO 
10: 15:oo 
10:16:00 
10: 17:OO 
10:18:00 
10: 19:oo 
10: 20: 00 
10 : 21 : 00 
10: 22:oo 
10 : 23 :00 
10: 24 :00 
10: 25 :00 
10: 26 :00 

3.5 
3.5 
3.6 
3.5 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.7 
3.8 
3.7 
3.8 
3.8 
3.7 
3.7 
3.7 
3.7 
3.6 
3.7 
3.7 
3.6 
3.6 
3.5 
3.5 
3.6 
3.6 
3.7 
3.6 
3.6 
3.4 

E- 1 

0.7 
0.7 
0.7 
0.7 
0.8 
0.8 
0.7 
0.7 
0.7 
0.7 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.9 
0.8 
.0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
1.0 

0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.06 
0.06 
0.06 
0.07 
0.07 
0.07 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 

20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.59 
20.59 
20.58 
20.59 
20.59 
20.59 
20.59 
20.59 
20.59 
20.59 
20.59 
20.59 



Interpo l  1 L a b o r a t o r i e s .  X n c  
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
for  CEM T r a l l e r  No. 1 

- 1994 - 
G 

F i l e  Name: CNMll 
Job Number: 4-2971 
Cl ients  Cyprus Northshore Mining 
Location: S i l v e r  Bay, Minnesota 

Test No. 1 - Electr ics  ON 

No. 12 P e l l e t i z e r  Hood Exhaust I n l e t  -- Run 1 

Jul i an Time Conc. (drv basis unless noted) 
Date ( H r s )  SO2 (ppmv) NOx (PDmv) C02 ( % v / v )  02 ( % V / V Y  

' 144 10: 27 :00 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
I44 
144 
144 
144 
144 
144 
144 
144 

101 28:OO 
10: 29 :00 
10: 30:OO 
10:31:00 
10: 32:OO 
10: 33 :00 
10 : 34 :00 
10 : 35 :OO 
10:36:00 
10: 37 :00 
10: 38: 00 
10: 39:OO 
10 : 40 :00 
10: 41:OO 
10: 42 :00 
10: 43 :00 
10: 44 :eo 
10 : 45 : 00 
10: 46:OO 
10:47:00 
10 : 48:OO 
10: 49 :00 
10: 50: 00 
10 : 51 : 00 

3.4 
3.5 
3.4 
3.5 
3.4 
3 . 3  
3.3 
3.4 
3.4 
3.4 
3.3 
3.3 
3.2 
3 . 3  
3.3 
3.4 
3 :4 
3.2 
3.5 
3.4 
3.5 
3.5' 
3.5 
3.5 
3.4 

0.9 
1.0 
1.0 
0.9 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.0 
1.1 
1.1 
1.1 
1.1 
1:1 
1.1 
1.1 
1.2 
1.1 
1.1 
1.1 
1.1 

0.06 
0.06 
0.06 
0.06 
0.07 
0.07 
0.06 
0.06 
0.06 
0.06 
0.06 
0.07 
0.06 
0.07 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.09 
0.08 
0.08 

20.59 
20.59 
20.59 
20.59 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.58 
20.57 
20.58 
20.58 
20.58 

Run Average 3.5 0.9 0.07 20.58 

E- 2 

! 
I 
I 
I 
I 
I 
I 
I- 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 



I 

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

Inteepol 1 Laboratories. Inc - 
(612) 786-6020 

Printout  o f  E S C  Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 - 1994 - 

F i l e  Name: CNMl2 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

T e s t  No. 1 - Electr ics  ON 

No. 12 P e l l e t i z e r  Hood Exhaust I n l e t  -- Run 2 

Jul i an T i  me Conc. (dry basis unless notedl 
NOx (ppmvl C02 ( % v / v l  02 ( % V / V L  

144 11:48:00 11.6 13.0 0.18 20.10 
144 

Date ( H r s l  502 (pprnv) 

144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

11 : 49 : 00 
11 : 50 : 00 
11 : 51 : 00 
11 : 52 :00 
11 : 53 :00 
11:54:00 
11 : 55 : 00 
11 : 56 : 00 
11 : 57 :00 
11:58:00 
11 : 59 :00 
12 : 00 : 00 
12 :01 :oo 
12 : 02 : 00 
12:03:00 
12 : 04 :00 
12 : 05 : 00 
12:06:00 
12 : 07 :00 
12 : 08 : 00 
12 : 09 100 
12: 1o:oo 
12:ll:OO 
12 : 12 : 00 
12 : 13 : 00 
12:14:00 
12:15:00 
12:16:00 
12: 17 :00 
12: 18:OO 
12 : 19 : 00 
12 : 20 : 00 
12 : 21 :oo 

11.5 
11.7 
12.8 
12.2 
11.6 
12.0 
12.2 
13.0 
13.8 
12.6 
11.6 
12.1 
12.7 
12.9 
12.0 
11.7 
12.3 
13.4 
13.2 
12.2 
11.2 
12.0 
13.2 
12.4 
11.8 
11.6 
11.4 
13 .O 
13.6 
12.2 
11.4 
11.4 
11.2 

13.3 
13.5 
13.8 
14.3 
14.7 
14.7 
14.7 
15.2 
14.5 
14.4 
14.0 
14.1 
14.4 
14.5 
14.3 
14.2 
14.2 
14.2 
14.6 
14.9 
14.2 
14.3 
14.1 
14.2 
14.5 
15.3 
15.7 
15.2 
15.1 
14.9 
13.8 
13.4 
13.2 

0.18 
0.17 
0.17 
0.17 
0.18 
0.18 
0.18 
0.18 
0.17 
0.16 
0.16 
0.16 
0.16 
0.16 
0.15 
0.15 
0.14 
0.14 
0.15 
0.15 
0.14 
0.15 
0.14 
0.14 
0.14 
0.14 
0.15 
0.14 
0.12 
0.12 
0.13 
0.13 
0.13 

20.10 
20.10 
20.10 
20.08 
20.05 
20.04 
20.04 
20.03 
20.04 
20.05 
20.06 
20.05 
20.05 
20.05 
20.06 
20.06 
20.05 
20.05 
20.05 
20.05 
20.06 
20.05 
20.04 
20.05 
20.06 
20.06 
20.04 
20.04 
20.05 
20.07 
20.07 
20.07 
20.06 



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

Printout o f  ESC Model 80 DAS 
for CEM T r a i l e r  No. 1 

- 1994 - 
F i l e  Name: CNM12 
Job Number: 4-2971 
Cl ient :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test  N i l .  1 - Electrics ON 

No. 12 P e l l e t i z e r  Hood Exhaust I n l e t  -- Run 2 

144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

Jul i an T i  me Conc. (drv basis unless noted) 
Date ( H r s )  SO2 [DDmV) NOX (DDmV) C02 ( % V / V )  02 ( 3 V l V )  

12: 22:m 12.2 13.5 0.13 20.06 
12: 23 :00 13.3 13.7 0.13 20.04 
12: 24 :00 
12 : 25 : 00 
12: 26 :OO 
12: 27 :00 
12 : 28 : 00 
12 : 29 : 00 
12 : 30: 00 
12 : 31 : 00 
12: 32:OO 
12:33rOO 
12 : 34 : 00 
12:35:00 
12:36:00 
12: 37800 
12: 38:OO 
12: 39: 00 
12 : 40: 00 
12 : 41 : 00 
12 : 42 : 00 
12 : 43 : 00 
12 : 44 : 00 
12 : 45 : 00 
12: 46 :00 

13.5 
12.9 
12.5 
12.3 
12.3 
12.4 
11.1 
11.0 
12.0 
12.2 
12.5 
12.5 
12.3 
11.8 
12.1 
i 3 . t  
13.2 
12.4 
12.1 
12.0 
12.3 
11.8 
11.6 

14.0 
14.2 
14.3 
14.4 
14.1 
14.3 
14.3 
14.2 
13.5 
13.7 
14.4 
14.2 
14.1 
14.1 
14.2 
13.6 
13.9 
13.7 
13.6 
14.3 
14.2 
14.2 
14.1 

0.13 
0.13 
0.12 
0.12 
0.12 
0.11 
0.12 
0.13 
0.11 
0.12 
0.12 
0.12 
0.12 
0.13 
0.14 
0.12 
0.12 
0.11 
0.11 
0.12 
0.12 
0.12 
0.12 

20.06 
20.06 
20.07 
20.07 
20.08 
20.08 
20.06 
20.06 
20.06 
20.06 
20.05 
20.05 
20.06 
20.04 
20.03 
20. os 
20.06 
20.07 
20.01 
20.05 
20.06 
20.07 
20.06 

Run Average 12.2 14.2 0.14 20.06 

F-4 

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



I 

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

Interpol 1 Laboratories. Snc - 
(612)  786-6020 

Printout  o f  ESC Model 80 OAS 
for  CEM T r a i l e r  No. 1 

- 1994 - 
F i l e  Name: CNM13 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test NO. 1 - Electrics ON 

No. 12 P e l l e t i z e r  Hood Exhaust I n l e t  -- Run 3 

J u l i  an T i  me Conc. (drv basis unless noted) 
Date ( H r s )  SO2 ( p ~ m v )  NOx (ppmv) C02 (%v/v )  02 ( % V / V L  

144 13 : 28 : 00 11.8 14.6 0.36 20.09 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

13 : 29 : 00 
13 : 30:OO 
13 : 3 1 : 00 
13 : 32 :00 
13 : 33 : 00 
13 : 34 : 00 
13 : 35 : 00 
13: 36 :00 
13:37:00 
13 : 38 : 00 
13 : 39 : 00 
13 : 40: 00 
13 : 41 : 00 
13: 42 :00 
13 : 43 : 00 
13 : 44 : 00 
13 : 45 :00 
13 : 46 : 00 
13 : 47 :00 
13 : 48: 00 
13:49:00 
13 : 50 : 00 
13:51:00 
13 : 52 :00 
14:18:00 
14: 19:OO 
14:20:00 
14:21:00 
14 : 22 : 00 
14 : 23 : 00 
14: 24 :00 
14 : 25 : 00 
14 : 26 : 00 

12.0 14.9 
11.3 14.9 
12.5 14.6 
13.8 14.7 
12.6 14.7 
12.1 15.0 
12.2 14.8 
12.0 14.7 
12.2 14.6 
13.6 15.4 
13.9 15.2 
13.4 15.2 
12.4 15.0 
11.8 14.2 
11.7 13.8 
12.3 13.9 
12.3 13.9 
12.0 13.6 
13.2 13.2 
14.0 13.3 
13.3 13.8 
11.9 13.6 
10.9 13.4 
10.4 14.0 
10.8 15.1 
10.8 14.8 
11.5 14.8 
12.9 14.7 
12.8 14.8 
11.4 14.1 
11.3 13.8 
11.2 13.9 
11.3 14.4 

E- 5 

0.35 
0.35 
0.35 
0.34 
0.34 
0.35 
0.34 
0.35 
0.35 
0.35 
0.34 
0.34 
0.34 
0.33 
0.33 
0.33 
0.33 
0.33 
0.32 
0 . 3 1  
0.31 
0.30 
0.30 
0.31  
0.32 
0.32 
0.32 
0.32 
0.32 
0.32 
0 .31  
0.31 
0.32 

20.08 
20.07 
20.07 
20.01 
20.07 
20.06 
20.05 
20.03 
20.03 
20.01 
20.03 
20.03 
20.05 
20.05 
20.05 
20.04 
20.04 
20.04 
20.06 
20.09 
20.10 
20.11 
20.12 
20.11 
20.05 
20.04 
20.03 
20.04 
20.05 
20.04 
20.05 
20.05 
20.04 



I n t e r p o l  1 Laborator i  e s  - I n c  
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
for CEM T r a l l e r  No. 1 - 1994 - 

Fi  l e  Name: CNM13 
Job Number: 4-2971 
C1 i e n t  : 
Location: S i l v e r  Bay. Minnesota 

Cyprus Northshore Mining 

Test No. 1 - Electrics ON 
No. 12 P e l l e t i z e r  Hood Exhaust I n l e t  -- Run 3 

Jul i an Time Conc. (drv basis un?ess notedl 
Date (Hrsl SO2 (DDlllV) NOX (DDmV) CO2 ( % V / V )  02 ( % V / V l  

144 14 : 27 : 00 12.5 14.5 0.31 20.05 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

14 : 28 : 00 
14 : 29 100 
14 : 30 : 00 
14:31:00 
14 : 32 :00 
14 : 33 : 00 
14: 34r00 
14:35:00 
14: 36: 00 
14: 37 :00 
14 : 38 : 00 
14: 39:OO 
14:40:00 
14 : 41 :00 
14: 42:OO 
14: 43 :00 
14 : 44 :oo 
14 : 45 : 00 
14 : 46 :00 
14 : 47 : 00 
14:48:00 
14:49:00 
14 : 50 : 00 
14 : 51 : 00 
14:52:00 

12.0 
11.1 
11.0 
11.6 
11.6 
10.8 
10.8 
12.1 
13.5 
12.6 
11.6 
10.6 
10.8 
11.9 
10.9 
11.0 
i2.G 
11.9 
12.8 
13.5 
12.5 
11.9 
11.2 
11.3 
12.1 

14.2 
14.2 
14.1 
13.9 
14.3 
14.7 
14.7 
14.3 
14.1 
14.2 
14.7 
14.1 
14.0 
14.1 
14.1 
14.1 
14.0 
14.7 
15.1 
15.2 
15.2 
15.4 
14.8 
13.8 
13.5 

0.31 
0.32 
0.32 
0.32 
0.32 
0.33 
0.33 
0.32 
0.31 
0.31 
0.31 
0.30 
0.30 
0.30 
0.31 
0.31 
3.3: 
0.32 
0.32 
0.32 
0.32 
0.33 
0.32 
0.32 
0.31 

20.06 
20.05 
20.04 
20.04 
20.05 
20.03 
20.02 
20.04 
20.05 
20.07 
20.08 
20.09 
20.10 
20.08 
20.07 
20.06 
20.06 
20.05 
20.04 
20.05 
20.06 
20.05 
20.05 
20.05 
20.06 

Run Average 12.0 14.4 0.32 20.06 

E-6 

I 
I 
I 
I 
I 
I 
I 
I- ~ 

I 
I 
I 
II 
I 
I 
I 
I 
I 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 

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

Printout  o f  E S C  Model 80 DAS 
for CEM T r a i l e r  No. 1 

- 1994 - 
F i l e  Name: CNM14 
Job Number: 4-2971 
Cl ient :  Cyprus Northshore Mining 
Location: S i lver  Bay. Minnesota 

Test  No. 7 - E l e c t r i c s  OFF 
No. 12 P e l l e t i z e r  Hood Exhaust I n l e t  -- Run I 

Jul i an T i  me Conc. (drv basis unless noted) 
Date (Hrs) So2 (pprnv) NOX (DOmV) ‘202 ( % V / V )  02 ( b V / V L  
144 15: 23 :00 13.8 15.8 0.15 20.01 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

15: 24:OO 
15 : 25 : 00 
15: 26 :00 
15: 27 :00 
15: 28100 
15: 29 :00 
15: 30:OO 
15 : 31 : 00 
15:32:00 
15 : 33 : 00 
15 : 34 : 00 
15:35:00 
15:36:00 
15 : 37 : 00 
15:38:00 
15:39:00 
15 : 40 :00 
15 : 41 : 00 
15 : 42 : 00 
15: 43 :00 
15: 44100 
15:45:00 
15: 46:OO 
15: 47 :00 
15 : 48 : 00 
15 : 49 : 00 
15 : 50 : 00 
15 : 51 : 00 
15: 52 :00 
15 : 53 : 00 
15: 54:OO 
15: 55 :00 
15: 56 :00 

15.3 
14.7 
12.8 
12.9 
13.9 
13.3 
13.1 
12.9 
13.1 
12.4 
12.9 
13.7 
14.3 
13.8 
12.6 
13.0 
13.8 
14.2 
14.3 
13.5 
12.2 
12.9 
14.7 
15.8 
14.9 
14.3 
13.5 
13.2 
13.8 
14.1 
14.0 
13.6 
14.5 

E-? 

15.5 
15.2 
14.6 
14.0 
14.3 
14.2 
13.7 
13.3 
13.3 
13.7 
13.7 
13.6 
13.8 
14.6 
15.2 
15.3 
15.2 
15.4 
15.9 
15.2 
14.8 
14.8 
14.7 
14.6 
14.8 
14.7 
14.5 
14.3 
14.7 
15.2 
14.6 
14.7 
14.4 

0.14 
0.13 
0.13 
0.12 
0.12 
0.12 
0.10 
0.09 
0.08 
0.09 
0.09 
0.09 
0.08 
0.09 
0.10 
0.10 
0.09 
0.10 
0.10 
0.10 
0.10 
0.10 
0.09 
0.09 
0.09 
0.09 
0.09 
0.08 
0.09 
0.09 
0.08 
0.09 
0.09 

20.02 
20.04 
20.05 
20.07 
20.07 
20.06 
20.07 
20.08 
20.08 
20.07 
20.06 
20.06 
20.05 
20.06 
20.03 
20.02 
20.03 
20.03 
20.02 
20.02 
20.01 
19.99 
20.00 
20.02 
20.04 
20.03 
20.03 
20.03 
20.03 
20.01 
20.03 
20.02 
20.02 



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

Printout  of ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 - 1994 - 

F i l e  Name: CNM14 
Job Number: 4-2971 
Cl ient :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 7 - Electrics OFF 
No. 12 P e l l e t i z e r  Hood Exhaust I n l e t  -- Run 1 

144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

Jul fan T i  me Conc. ldrv basis unless noted) 
SO2 (oomv) NOX (oomv) C02 ( S v / v )  02 ( t V / V L  

15 : 57 : 00 14.2 14.3 0.09 20.02 
15 : 58 : 00 13.9 14.5 0.08 20.01 

Date ( H r s )  

15: 59:OO 
16 : 00 : 00 
16 : 01 : 00 
16:02:00 
16:03:00 
16: 04 : 00 
16 : 05 : 00 
16 : 06 : 00 
16: 07 :00 
16 : 08: 00 
16 : 09 : 00 
16: 1O:OO 
16 : 11 :00 
16: 12:OO 
16: 13:OO 
16;?4:0(! 
16: 15:OO 
16:16:00 
16: 17:OO 
16:18:00 
16:19:00 
16 : 20 :00 
16: 21:OO 

13.9 
13.6 
14.4 
15.7 
14.8 
13.9 
13.2 
12.5 
13.5 
15.2 
15.3 
14.4 
13.5 
13.3 
13.5 
14.6 
13.8 
12.8 
13.9 
14.6 
15.0 
14.5 
14.0 

14.5 
14.3 
14.0 
14.2 
15.0 
15.3 
15.3 
15.1 
15.1 
16.2 
15.6 
15.4 
15.5 
15.4 
15.2 
15.3 
15.3 
15.1 
14.7 
14.8 
15.4 
15.5 
15.4 

0.09 
0.09 
0.09 
0.08 
0.08 
0.09 
0.08 
0.09 
0.09 
0.09 
0.08 
0.08 
0.08 
0.08 
0.09 
0.09 
0.10 
0.10 
0.09 
0.09 
0.09 
0.08 
0.08 

20.02 
20.01 
20.01 
20.02 
20.03 
20.04 
20.04 
20.02 
20.01 
20.01 
20.03 
20.03 
20.02 
20.01 
20.01 
20.01 
20.00 
19.99 
20.00 
20.01 
20.01 
20.03 
20.04 

Run Average 13.8 14.8 0.09 20.03 

1 

E-a 

I I 

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



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 

Int trrpol  1 Laborator i  es . '  Inc - 
(612) 786-6020 

Printout o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1994 - 
F i l e  Name: CNM15 
Job Number: 4-2971 
Cl ient :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test  No. 7 - E l e c t r i c s  OFF 
No. 12 P e l l e t i z e r  Hood Exhaust I n l e t  -- Run 2 

Jul ian T i  me Conc. (drv basis unless notedl 
Date ( H r s )  SO2 (ppmv) NOx (ppmv) C02 ( S v / v )  02 ( S V / V L  
144 16: 43 :00 14.4 14.5 0.50 20.09 
144 16: 44:OO 14.8 14.7 0.49 20.08 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

16: 45: 00 
16 : 46 : 00 
16:47:00 
16 i 48:OO 
16: 49 :00 
16 : 50:OO 
16: 51 :00 
16 : 52 : 00 
16 : 53 : 00 
16: 54 :00 
16: 55:OO 
16: 56:OO 
16: 57 :00 
16:58:00 
16: 59:OO 
17 : 00 : 00 
17:Ol:OO 
17 : 02 :00 
17 : 03 :00 
17 : 04 : 00 
17 : 05: 00 
17 : 06 :00 
17 : 07 : 00 
17 : 08 : 00 
17: 09: 00 
17:lO:OO 
17 : 11 : 00 
17 : 12: 00 
17:13:00 

17: 15:OO 
17:16:00 

ii : 14 : 00 

14.7 
14.5 
14.3 
13.4 
13.5 
13.8 
14.1 
13.6 
12.7 
13.6 
14.6 
14.7 
15.5 
14.9 
13.4 
13.6 
14.4 
14.1 
13.5 
13.5 
14.4 
14.8 
15.2 
15.1 
14.2 
13.5 
14.5 
13.9 
13.7 
14.1 
13.7 
14.8 

E-9 

15.3 
15.1 
15.0 
15.0 
14.7 
14.5 
14.5 
14.9 
14.9 
14.5 
14.4 
14.7 
14.9 
14.6 
14.6 
14.4 
14.4 
14.2 
14.6 
14.9 
14.3 
14.9 
15.8 
16.4 
15.7 
15.5 
15.6 
14.9 
14.7 
14.5 
14.5 
14.2 

0.48 
0.46 
0.45 
0.45 
0.43 
0.43 
0.41 
0.41 
0.42 
0.41 
0.40 
0.40 
0.40 
0.39 
0.39 
0.38 
0.38 
0.38 
0.38 
0.38 
0.36 
0.37 
0.37 
0.38 
0.37 
0.36 
0.36 
0.36 
0.36 
0.35 
0.35 
0.34 

20.09 
20.10 
20.10 
20.10 
20.09 
20.09 
20.09 
20.08 
20.06 
20.05 
20.05 
20.05 
20.06 
20.07 
20.01 
20.07 
20.07 
20.07 
20.01 
20.07 
20.07 
20.07 
20.07 
20.07 
20.08 
20.07 
20.07 
20.07 
20.07 
20.08 
20.08 
20.08 



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

Printout o f  ESC Model 80 DAS 
for CEM Trailer No. 1 - 1994 - 

File  Name:. CNM15 
Job Number: 4-2971 
Client: Cyprus Northshore Mining 
Location: Silver Bay. Minnesota 
Test No. 7 - Electrics OFF 

No. 12 Pellet izer Hood Exhaust Inlet  -- Run 2 

144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

Jul i an T i  me Conc. (drv b a s i s  unless noted) 
Date (Hrs) so2 (DDi l lV)  NOX ( D D m V )  CO2 ( % V / V )  02 ( S V / V L  
144 17: 17:OO 16.0 14.1 0.33 20.10 

17:18:OO 14.4 13.9 0.33 20.11 
17:19:00 
17 : 20 :00 
17 : 21 : 00 
17 : 22 : 00 
17 : 23:OO 
17: 24:OO 
17: 25:OO 
17:26:00 
17 : 27 :00 
17 : 28 : 00 
17 : 29 :00 
17 : 30 :00 
17: 31 :00 
17: 32:OO 
17: 33 :00 
A, ias:oc 
17 : 35: 00 
17: 36:OO 
17: 37:OO 
17: 38:OO 
17 : 39:OO 
17 : 40: 00 
17 : 41 :00 

. 7 . ¶  

12.9 
12.8 
12.8 
14.0 
16.4 
16.2 
14.4 
13.4 
13.9 
14.5 
14.5 
13.1 
12.6 
13.4 
13.5 
13.8 
14.0 
14.6 
14.9 
14.7 
14.4 
14.0 
13.7 

14.1 
14.0 
14.1 
14.0 
14.5 
14.3 
14.6 
14.8 
14.8 
14.5 
14.5 
14.5 
14.0 
13.7 
14.3 
15.0 
15.2 
14.9 
14.8 
14.4 
14.3 
14.4 
14.1 

0.34 
0.34 
0.35 
0.36 
0.35 
0.34 
0.35 
0.35 
0.35 
0.34 
0.34 
0.35 
0.35 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.33 

20.11 
20.09 
20.07 
20.07 
20.06 
20.08 
20.08 
20.07 
20.07 
20.08 
20.08 
20.08 
20.07 
20.08 
20.08 
20.06 
20,. 05 
20.06 
20.05 
20.06 
20.06 
20.07 
20.08 

Run Average 14.1 14.6 0.37 20.07 

- 

E- 10 
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Interpol 1 Laboratories. I n c .  
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
for CEM T r a i l e r  No. 1 

- 1994 - 
F i l e  Name: CNM16 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 7 - Electrics OFF 
No. 12 P e l l e t i z e r  Hood Exhaust I n l e t  -- Run 3 

Jul i an T i  me Conc. (drv  basis unless noted) 
Date (Hrs) SO2 (Dpmv) NOx (ppmv) CO2 ( S v / v )  02 ( % V / V )  

144 18:C8:00 13.5 14.6 0.27 20.04 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

~~ 

18: 09 :oo 
18: 1o:oo 
18: 11 :oo 
18 : 12 : 00 
18: 13:OO 
18: 14:OO 
18 : 15 : 00 
18: 16:OO 
18:17:00 
18: 18:OO 
18:19:00 
18 : 20 : 00 
18 : 21 : 00 
18: 22:oo 
18 : 23 : 00 
18 : 24 :00 
18 : 25 : 00 
18 : 26 : 00 
18 : 27 :00 
18:28:00 
18:29:00 
18 : 30 : 00 
18 : 3 1 : 00 
18: 32 :00 
18 : 33 : 00 
18 : 34 : 00 
18: 35:OO 
18 : 36 : 00 
18: 37 :00 
18: 38: 00 
18: 39:OO 
18 : 40 : 00 
18: 41:OO 

14.6 
15.4 
15.3 
14.7 
13.3 
12.4 
13.2 
14.4 
14.7 
14.4 
14.2 
14.9 
15.4 
16.0 
15.6 
14.5 
14.0 
14.6 
13.8 
13.4 
13.0 
12.2 
14.0 
16.2 
15.8 
14.9 
13.2 
12.7 
13.8 
15.1 
14.3 
13.6 
13.0 

15.0 
15.2 
15.8 
16.1 
16.0 
15.8 
15.3 
14.9 
15.3 
15.4 
15.1 
15.2 
15.1 
15.7 
15.7 
14.9 
14.7 
14.7 
14.5 
14.6 
14.8 
'14.7 
14.4 
14.5 
14.3 
14.3 
13.9 
14.1 
14.0 
14.2 
13.8 
14.0 
14.3 

0.27 
0.26 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.24 
0.23 
0.23 
0.22 
0.22 
0.22 
0.22 
0.23 
0.22 
0.21 
0.21 
0.21 
0.21 
0.22 
0.22 
0.21 
0.20 
0.20 
0.21 

~ 

20.03 
20.04 
20.05 
20.05 
20.04 
20.03 
20.01 
20.01 
20.01 
19.99 
19.99 
19.99 
19.99 
20.00 
20.01 
20.05 
20.04 
20.04 
20.05 
20.05 
20.05 
20.03 
20.02 
20.03 
20.06 
20.07 
20.07 
20.06 
20.06 
20.06 
20.08 
20.08 
20.06 

E-11 



Interpol 1 Laboratories. Inc 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
for  CEM Trailer No. 1 

- 1994 - 
F i l e  Name: CNMl6 
Job Number: 4-2971 
C l i  ent:  Cyprus Northshore Mining 
Location: S i l v e r  Bay, Minnesota 

Test No. 7 - E l e c t r i c s  OFF 
No. 12 P e l l e t i z e r  Hood Exhaust I n l e t  -- Run 3 

Jul i an T i  me Conc. (drv basis unless ncited) 
Date (Hrs) SO2 ( m m v )  NOx ( w m v )  C02 ( % v / v )  02 ( % V / V l  

144 18: 42 :00 12.8 14.6 0.22 20.04 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

18:43:00 
18 : 44 : 00 
18 : 45 : 00 
18: 46:OO 
18:47:00 
18 : 48 : 00 
18 : 49 : 00 
18: 50: 00 
18 : 5 1 : 00 
18 : 52 : 00 
18:53:00 
18 : 54 : 00 
18: 55 :00 
18: 56 :00 
18: 57:OO 
18 : 58: 00 
18: 59 :oo 
19 : 00 : 00 
19 : 01 : 00 
19 :02 : 00 
19 : 03 : 00 
19 : 04 : 00 
19 : 05 : 00 
19:06:00 

13.5 
14.7 
14.8 
14.8 
15.6 
14.6 
13.7 
13.4 
13.7 
13.5 
13.1 
14.1 
14.9 
14.3 
14.4 
14.1 
i4.i 
14.3 
14.0 
14.4 
15.2 
15.7 
16.0 
15.2 

14.7 
15.1 
15.4 
14.9 
14.3 
14.4 
15.0 
14.8 
14.5 
14.6 
14.6 
14.6 
14.9 
14.4 
14.6 
14.9 
i4.9 
15.3 
15.2 
15.1 
15.1 
15.3 
15.4 
15.8 

0.22 
0.23 
0.24 
0.23 
0.22 
0.21 
0.21 
0.21 
0.21 
0.21 
0.22 
0.21 
0.21 
0.21 
0.21 
0.21 
0.22 
0.22 
0.23 
0.23 
0.23 
0.24 
0.23 
0.24 

20.03 
20.02 
20.01 
20.02 
20.04 
20.06 
20.05 
20.05 
20.06 
20.05 
20.04 
20.03 
20.03 
20.05 
20.04 
20.02 
2c.01 
20.01 
19.99 
19.99 
19.98 
19.99 
20.00 
20.00 

Run Average 14.3 14.9 0.23 20.03 

E- 12 
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I n t e r p o l  1 L a b o r a t o r i e s .  Inc - 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
for  CEM T r a i l e r  No. 2 

- 1994 - 
F i  l e  Name: CNM2l 
Job Number: 4-2971 
C l i e n t :  Cyprus Nor thshore M i n i n g  
Locat ion :  S i l v e r  Bay. Minnesota 

Test No. 2 - Electrics ON 
No. 12 P e l l e t i z e r  Hood Exhaust Stack -- Run 1 

Jul i an Time Conc. (d rv  b a s i s  u n l e s s  noted1 
Date ( H r s )  SO2 (pprnv) NOx (ppmv) C02 ( % v / v )  02 ( b V / V L  

144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

09 : 54 : 00 
09: 55:OO 
09: 56 :00 
09: 57 :00 
09: 58:  00 
09: 59:OO 
10: 00: 00 
10 :01 :oo 
10:02 :oo 
10:03 :00 
10: 04:OO 
10: 05: 00 
10: 06 :00 
10:07 :oo 
10 :08: 00 
10: 09: 00 
10:10:00 
10: 11:oo 
10: 12: 00 
10: 13:OO 
10:14:00 
10: 15:00 
10:16:00 
10 : 17 : 00 
10:18:00 
10:19:00 
10: 20:oo 
10 : 2 1  : 00 
10: 22 :oo 
10: 23 : 00 
10 : 24 : 00 
10: 25 :00 
10: 26 :00 
10: 27 :00 

4.5 
4.2 
4.1 
4.0 
4.1 
4.0 
3.7 
3.6 
3.6 
3.7 
4.0 
4.4 
4.1 
3.5 
3.7 
4.1 
4.2 
3.6 
3.4 
3.2 
3.4 
3.2 
3.1 
3.5 
3.9 
4.2 
4.2 
4.0 
3 . 7  
4.0 
4.4 
3 . 8  
3.2 
3.4 

E-13 

6.0 0.29 
6.2 0.29 
6.0 0.29 
5.8 0.28 
6 . 1  0.29 
6.0 0.29 
5.7 0.29 
5.5 0.28 
5.7 0.28 
6.1 0.28 

6.0 0.28 
6.1 0.28 
6 .1  0.29 
5.9 0.29 

5.6 0.27 
5.8 0.27 
6 .1  0.28 
6.0 0.28 
6.2 0.28 
6.4 0.29 
6.5 0.30 
6.4 0.30 
6.4 0.30 
6.1  0.29 
6.4 0.29 
6.2 0.29 
6.0 0.29 
6.0 0.29 
5.9 0.28 
6.0 0.28 
5.8 0.28 
6.1 0.29 

6.1 0.28 

5.9 0.28 

19.90 
19.93 
19.94 
19.96 
19.98 
19.99 
19.99 
20.00 
20.00 
20.00 
20.00 
19.99 
19.99 
19.99 
19.98 
19.98 
19.99 
20.01 
20.02 
20.02 
20.00 
19.99 
19.97 
19.94 
19.93 
19.93 
19.95 
19.94 
19.93 
19.93 
19.93 
19.95 
19.95 
19.94 



Interpol 1 Laboratories. Inc 
(612) 786-6020 

P r i n t o u t  of 
f o r  CEM - 

ESC Model 80 DAS 
T r a i l e r  No. 2 
1994 - 

F i l e  Name: CNM21 
Job Number: 4-2971 

' C l i e n t :  Cyprus Northshore Mining 
Locatlon: S i l v e r  Bay, Minnesota 

Test No. 2 - Electrics ON 
No. 12 P e l l e t i z e r  Hood Exhaust Stack -- Run 1 

144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

J u l i a n  Time Conc. (drv basis unless noted) 
Date ( H r s )  502 (ppmv) NOx (ppmv) C02 ( S v / v )  02 ( % V / V L  

10: 28 :oo 4.1 6.2 0.28 19.95 
10: 29:oo 4.4 6.4 0.28 19.94 
10: 30: 00 4.1 6.2 0.27 19.95 
10: 31 :00 
10:32:00 
10 : 33 : 00 
10: 34: 00 
10 : 35 :00 
10: 36 :00 
10: 37 :00 
10: 38: 00 
10 : 39 : 00 
10 : 40 : 00 
10 : 41 :00 
10 : 42 :OO 
10: 43 :00 
10: 44: 00 
10: 45 :00 
10: 46 :00 
10 : 47 :OO 
10:48:00 
10 : 49 :00 
10: 50: 00 
10: 51 :00 
10: 52:OO 

3.9 
3.9 
3.5 
3.4 
3.7 
3.7 
3.3 
3.2 
3.9 
3.9 
4.2 
4.4 
3.9 
3.2 
3.0 
3.3 
3.5 
3.3 
3.5 
3.8 
4.2 
4.7 

6.1 
6.1 
5.8 
5.6 
5.6 
5.9 
6.0 
6.0 
5.8 
6.1 
6.1 
5.9 
5.8 
5.7 
5.7 
6.0 
6.1 
6.0 
5.9 
5.9 
6.2 
6.9 

0.27 
0.27 
0.27 
0.26 
0.25 
0.26 
0.28 
0.28 
0.27 
0.27 
0.27 
0.26 
0.26 
0.26 
0.26 
0.27 
0.28 
0.28 
0.28 
0.28 
0.28 
0.28 

19.96 
19.97 
19.97 
19.97 
19.98 
19.98 
19.98 
19.95 
19.94 
19.93 
19.93 
19.94 
19.96 
19.97 

19.97 
19.96 
19.94 
19.92 
19.91 
19.91 
19.91 

i9.97 

Run Average 3.8 6.0 0.28 19.96 

E- 14 
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Interpo l  1 Laboratories. Inc - 
(612)  786-6020 

Printout  of ESC Model 80 DAS 
f o r  CEM T r a f l e r  No. 2 

- 1994 - 
F i l e  Name: CNM22 
Job Number: 4-2971 
Cl ient :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 2- Electrics ON 

No. 12 P e l l e t i z e r  Hood Exhaust Stack -- Run 2 

Jul ian T i  me Conc. (drv basis unless noted) 
Date ( H r s )  so2 (DDrnV) NOX (DDmV) c02 ( % V / V )  02 I ' i V / V L  

144  11:49:00 3 .4  5 .4  0.17 21.22 
144 
144  
144 
144 
144 
144 
144 
144  
144 
144  
144 
144 
144 
144  
144 
144 
144 
144 
144 
144  
144 
144  
144 
144 
144  
144 
144 
144  
144 
144  
144 
144 
144 

11 : 50 : 00 
11 : 51 :00 
11 : 52 :00 
1 1 : 53 : 00 
11 : 54: 00 
11 : 55 :00 
11 : 56 : 00 
11 : 57 :00 
11 : 58 :00 
11 : 59 : 00 
12 : 00 : 00 
12: 01 :oo 
12 :02 :oo 
12:03:00 
12 :04 : 00 
12 :05: 00 
12:06:00 
12 : 07 : 00 
12:08:00 
12 : 09 : 00 
12:lO:OO 
12 : 11 : 00 
12: 12 :oo 
12 : 13 :00 
12: 1 4  :00 
12 : 15 : 00 
12 : 16 :00 
12 : 17 : 00 
12:18:00 
12: 19 :00 
12 : 20 : 00 
12 : 21 : 00 
12 : 22 :oo 

3.7 
4 .1  
3.8 
3 .4  
3 . 5  
3.6 
3 . 8  
4.3 
4.2 
3 . 8  
3 .8  
4.0 
4.0 
3 .6  
3.6 
3 .7  
4.0 
4.1 
4 .3  
4 .0  
3.8 
4 .3  
4.2 
3.9 
3 .9  
3.7 
3.9 
4.2 
3.9 
3.5 
3 .4  
3.2 
3.5 

5.4 
5 .5  
6.0 
6.0 
5.9 
6.0 
6 . 1  
5 .8  
5 .7  
5 . 5  
5.7 
5.8 
5 .8  
5.7 
5.7 
5.7 
5.7 
6.0 
5.9 
5.7 
5.6 
5 . 6  
5.7 
6.0 
6.4 
6.2 
6.2 
6.0 
5.7 
5.3 
5.2 
5.0 
5.3 

0.17 
0.17 
0.18 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.17 
0.18 
0.17 
0.17 
0.18 
0.17 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 

21.22 
21.22 
21.19 
21.17 
21.17 
21.16 
21.15 
21.17 
21.17 
21.18 
21.17 
21.17 
21.18 
21.17 
21.17 
21.17 
21.16 
21.17 
21.17 
21.18 
21.17 
21.17 
21.17 
21.18 
21.17 
21.17 
21.17 
21.19 
21.19 
21.19 
21.19 
21.18 
21.17 



Interpo l  1 L a b o r a t o r i e s .  Inc. 
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM22 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test b. 2 - Electrics ON 
No. 12 P e l l e t i z e r  Hood Exhaust Stack -- Run 2 

J u l i a n  T i  me Conc. (dry basis unless noted) 
Date ( H r s )  SO2 (ppmv) NOX (DDmV) C02 ( % V / V )  02 ( % V / V L  
144 12: 23 :00 3.9 5.3 0.16 21.17 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
i44 
144 
144 
144 
144 
144 
144 
144 

~~ ~ 

12:24:00 
12 : 25 : 00 
12: 26 :00 
12 : 27 :00 
12:28:00 
12 : 29 : 00 
12 : 30 : 00 
12: 31 :00 
12 : 32 : 00 
12 : 33 : 00 
12:34:OO 
12 : 35 : 00 
12: 36:OO 
12: 37 :00 
12: 38:OO 
12 : 39 : 00 
12: 40 i 00 
12 : 41 : 00 
12 : 42 : 00 
12: 43 :00 
12: 44 :00 
12: 45 :00 
12: 46 :00 
12: 47 :00 

4.0 
4.1 
3.9 
3.6 
3.7 
3.7 
3.5 
3.3 
3.5 
3.5 
3.8 
3.7 
3.7 
3.5 
3.6 
3.8 
f in 

3.6 
3.3 
3.6 
3.6 
3.6 
3.2 
3.5 

V."  

5.6 
5.5 
5.6 
5.5 
5.6 
5.7 
5.5 
5.4 
5.2 
5.4 
5.7 
5.5 
5.4 
5.5 
5.5 
5.3 
5.3 
5.2 
5.3 
5.5 
5.4 
5.4 
5.5 
5.3 

0.16 
0.15 
0.16 
0.15 
0.15 
0.15 
0.15 
0.16 
0.15 
0.15 
0.15 
0.15 ' 

0.15 
0.16 
0.16 
0.15 
0.15 
0.14 
0.14 
0.15 
0.14 
0.14 
0.15 
0.14 

21.18 
21.19 
21.19 
21.20 
21.20 
21.19 
21.19 
21.18 
21.20 
21.19 
21.17 
21.18 
21.19 
21.17 
21.17 
21.19 
21.19 
21.20 
21.20 
21.19 
21.20 
21.20 
21.17 
21.18 

Run Average 3.8 5.6 0.17 21.18 

E-16 

! 

I 
I 
I 
I 
I 
I- 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
0 
I 

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

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 - 1994 - 

F i l e  Name: CNM23 
Job Number: 4-2971 
, C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 2 - Electrics ON 

No. 12 P e l l e t i z e r  Hood Exhaust Stack -- Run 3 

J u l i a n  T i  me Conc. (d rv  basis unless noted)  
Date (Hrs) 502 (DDmV) NOX (DDmV) cO2 ( % V / V )  02 I % V / V )  

144 13 : 29 :00 3.0 5.7 0.19 20.70 
144 20.68 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

13 : 30:OO 
13 : 3 1  : 00 
13 : 32 :00 
13 : 33 : 00 
13 : 34 : 00 
13:35:00 
13 : 36 :00 
13: 37 :00 
13 : 38 : 00 
13 : 39 :00 
13:40:00 
13: 41 :00 
13 : 42 :00 
13 : 43 : 00 
13: 44 :OO 
13: 45 :00 
13 : 46 :00 
13 : 47 :00 
13 : 48: 00 
13 : 49 :00 
13 : 50: 00 
13 : 5 1  : 00 
13: 52:00 
13 : 53 : 00 
14: 19:OO 
14 : 20: 00 
14 : 2 1  : 00 
14: 22 :00 
14: 23 : 00 
14: 24 :00 
14: 25 :00 
14 : 26 :00 
14 : 27 : 00 

2.8 
3.2 
3.5 
3.3 
2.8 
2.7 
2.6 
2.9 
3.0 
3.3 
3.1 
2.7 
2.5 
2.5 
2.4 
2.4 
2.5 
2.7 
3.0 
3.1 
2.8 
1.9 
1.9 
1.6 
0.6 
0.8 
1.1 
1.7 
1.2 
1.4 
1.2 
1.3 
1.7 

E-17 

5 . 6  
5.5 
5.5 
5.6 
5.7 
5.5 
5.4 
5.7 
5.7 
5.8 
5.7 
5.4 
5.0 
5.0 
5.0 
5.0 
4.9 
4.6 
4.8 
5.0 
4.9 
5.0 
5.3 
5.3 
5.5 
5.5 
5.3 
5.5 
5.0 
4.8 
5 .1  
5.3 
5.3 

0.20 
0.19 
0.19 
0.19 
0.20 
0.20 
0.20 
0.21 
0.20 
0.20 
0.20 
0.19 
0.18 
0.18 
0.19 
0.19 
0.19 
0.17 
0.17 
0.16 
0.16 
0.16 
0.17 
0.17 
0.15 
0.16 
0.15 
0.15 
0.15 
0.14 
0.15 
0.15 
0.15 

20.68 
20.68 
20.68 
20.66 
20.65 
20.64 
20.62 
20.62 
20.63 
20.64 
20.65 
20.66 
20.66 
20.65 
20.64 
20.65 
20.68 
20.70 
20.72 
20.73 
20.73 
20.71 
20.70 
20.65 
20.64 
20.65 
20.65 
20.66 
20.67 
20.66 
20.65 
20.66 



Inteepoll Laboratories .  I n c  
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 - 1994 - 

F i l e  Name: CNM23 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S I l v e r  Bay. Minnesota 

Test No. 2 - Electrics ON 
No. 12 P e l l e t i z e r  Hood Exhaust Stack -- Run 3 

Jul  i an T i  me Conc. (d ry  basis u n l e s s  noted) 
Date ( H r s )  SO2 (oomv) NOx (oomv) C02 (Sv/v) 02 ( S V / V L  

144 14 : 28: 00 1.8 5.1 0.15 20.67 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

144 
144 
144 
144 
144 
144 
144 
144 

i44 

14:29:00 
1 4  : 30:OO 
14 : 31 :00 
14 : 32 : 00 
14 : 33 : 00 
14: 34 :00 
14:35:00 
14 : 36 : 00 
14 : 37 : 00 
14 : 38 : 00 
14:39:00 
14 : 40 : 00 
14 : 4 1  : 00 
14:42:00 
14: 43 :00 
14: 44 :00 

14: 46:OO 
14 : 47 : 00 
14 : 48 : 00 
14 : 49 :00 
14:50:00 
14 : 5 1  : 00 
14: 52 :00 
1 4  : 53 : 00 

i4 : 45 : 00 

1 .4  
1.0 
1.0 
1.0 
1.2 
1.0 
1.5 
1.9 
1.7 
1 .4  
1.1 
0.8 
1.0 
0.8 
0.7 
1.0 
i.i 
1.2 
1.7 
1.8 
1.5 
1.5 
1 .4  
1.7 
2.0 

5.2 
4.9 
5.1 
5.3 
5.4 
5.3 
5.2 
5.2 
5.4 
5.3 
5 . 1  
5.0 
5.1 
5.1 
5.0 
5 .1  

5.6 
5.6 
5.6 
5.8 
5.1 
4.8 
4.9 
5.0 

C C  
J . V  

0.15 
0.15 
0.14 
0.15 
0.16 
0.16 
0.15 
0.14 
0.14 
0.13 
0.13 
0.13 
0.13 
0.14 
0.14 
0.14 
0.15 
0.14 
0.14 
0.14 
0.15 
0.14 
0.13 
0.13. 
0.13 

20.66 
20.65 
20.66 
20.65 
20.63 
20.64 
20.65 
20.67 
20.68 
20.69 
20.71 
20.70 
20.69 
20.61 
20.67 
20.67 
20.64 
20.65 
20.66 
20.66 
20.64 
20.65 
20.66 
20.66 
20.66 

Run Average 1.9 5.3 0.16 20.66 
. . .  ~ 

. .  . .  . ..  . 

E-18 

i 
1 
I 
1 
I 
I 
I 
I- ~ 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
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Interpo l  1 L a b o r a t o r i e s .  I n c  - 
(612)' 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM24 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test  No. 6 - E l e c t r i c s  OFF 
No. 12 P e l l e t i z e r  Hood Exhaust Stack -- Run 1 

Jul i an T i  me Conc. (d rv  basis unless noted) 

144 15 : 24 : 00 2.3 5.6 0.26 
Date ( H r s )  so2 (DDmVl NOX (DDmV) CO2 ( % V / V )  02 ( % V / V L  

144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

15 : 25:OO 
15: 26: 00 
15 : 27 : 00 
15: 28 :00 
15 : 29 : 00 
15: 30:OO 
15 : 3 1 : 00 
15 : 32 : 00 
15 : 33 : 00 
15 : 34 : 00 
15 : 35 : 00 
15 : 36 : 00 
15 : 37 : 00 
15 : 38 : 00 
15:39:00 
15 : 40 : 00 
15: 41:OO 
15: 42 :00 
15: 43 :00 
15: 44 :00 
15: 45:OO 
15 : 46 :00 
15: 47 :00 
15 : 48 : 00 
15: 49 :00 
15 : 50:OO 
15: 51 :00 
15: 52 :00 
15: 53 :00 
15 : 54 : 00 
15: 55 :00 
15: 56 :00 
15: 57 :00 

2.3 
1.9 
1.6 
1.8 
1.7 
1.6 
1.7 
1.5 
1.1 
1.1 
1.4 
1.7 
1.7 
1.3 
1.1 
1.2 
1.4 
1.3 
1.3 
0.9 
0.8 
1.3 
1.7 
1.7 
1.4 
1.2 
1.2 
1.4 
1.5 
1.3 
1.3 
1.5 
1.5 

5.4 
5.1 
4.8 
5.1 
4.8 
4.7 
4.6 
4.6 
4.8 
4.9 
4.9 
4.9 
5.6 
5.7 
5.6 
5.6 
5.8 
5.9 
5.5 
5.4 
5.3 
5.3 
5.3 
5.3 
5.2 
5.1 
5.1 
5.4 
5.4 
5.2 
5.1 
5.0 
5.1 

0.25 
0.25 
0.24 
0.24 
0.24 
0.23 
0.23 
0.23 
0.24 
0.24 
0.24 
0.23 
0.24 
0.25 
0.25 
0:24 
0.25 
0.25 
0.25 
0.25 
0.25 
0.24 
0.24 
0.24 
0.24 
0.24 
0.23 
0.24 
0.24 
0.23 
0.24 
0.23 
0.24 

20.14 
20.16 
20.17 
20.18 
20.17 
20.18 
20.19 
20.20 
20.19 
20.17 
20.17 
20.17 
20.17 
20.15 
20.14 
20.13 
20.14 
20.13 
20.13 
20.12 
20.11 
20.10 
20.11 
20.13 
20.14 
20.15 
20.14 
20.14 
20.13 
20.14 
20.15 
20.14 
20.15 
20.14 

E-19 
~ ~ 



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

Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM24 
Job Number: 4-2971 
Cl ient :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 6 - Electrics OFF 
No. 12 P e l l e t i z e r  Hood Exhaust Stack -- Run 1 

Jul i an T i  me Conc. (drv basis unles: noted) 
Date ( H r s l  9 2  (DDmV) NOX (DDmV) CO2 ( % V / V )  02 ( S V / V )  

144 15:58:00 1 . 4  5.2 0.24 20.14 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
i44 
144 
144 
144  
144 
144 
144 
144 

15 : 59 : 00 
16 : 00 : 00 
16: 01 : 00 
16:02:00 
16 : 03 : 00 
16:04:00 
16:05:00 
16 : 06 : 00 
16:07:00 
16 : 08 : 00 
16 :09 :00 
16:lO:OO 
16 : 1 1 : 00 
16:12:00 
16: 13 :00 
16 : 1 4  : 00 
i6: i5 :OO 
16:16:00 
16:17:00 
16:18:00 
16: 19:OO 
16 : 20:OO 
16 : 21 : 00 
16 : 22 : 00 

1 .3  
1.2 
1 .4  
2 .0  
1.8 
1.5 
1.2 
0.9 
0.9 
1 .3  
1.8 
1.5 
1.2 
1.1 
1 .4  
1.6 
i.4 
1.1 
1.0 
1 .2  
1.4 
1.6 
1.3  
1.5 

5 .1  
5 .O 
5.0  
5.2 
5.5 
5.7 
5.7 
5.4 
5.9 
6.1 
5.9 
5.7 
5.8 
5.7 
5.6 
5.6 
5.7 
5.5 
5.2 
5.5 
5.8 
5.7 
5.7 
4.2 

0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.24 
0.23 
0.22 
0.22 
0.23 
0.23 
0.23 
0.23 
0.24 
0.24 
0.23 
0.23 
0.23 
0.22 
0.22 
1.18 

20.14 
20.13 
20.13 
20.15 
20.15 
20.16 
20.15 
20.14 
20.13 
20.12 
20.15 
20.14 
20.14 
20.13 
20.12 
20.13 
717 i i  

20. lo 
20.12 
20.13 
20.13 
20.14 
20.15 
20.04 

--. -- 

Run Average 1 . 4  5.3 0.25 20.14 

.. ~. 

E-20 
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I 
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I 
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I n t e r p o l  1 L a b o r a t o r i e s .  I n c  
(612) 786-6020 

Printout o f  ESC Model 80 DAS 
for CEM Trailer No. 2 

- 1994 - 
Fi le Name: CNM25 
Job Number: 4-2971 
Client: Cyprus Northshore Mining 
Location: Silver Bay. Minnesota 

Test  No. 6 - E l e c t r i c s  OFF 
No. 12 Pelletizer Hood Exhaust Stack -- Run 2 

Jul i an Ti me Conc. (drv basis unless noted) 
Date (Hrs) SO2 (DDmV) NOX (DDll lV) c02 ( b V / V )  02 (SV/V) 
144 16:44:00 3.2 5.3 0.24 20.13 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

~~ 

16: 45 :00 
16:46:00 
16: 47:OO 
16:48:00 
16 : 49 : 00 
16:50:00 
16 : 51 :00 
16: 52 :00 
16: 53 :00 
16: 54 :00 
16:55:00 
16: 56 :00 
16 : 57 :00 
16: 58 :00 
16 : 59 : 00 
17 : 00 :00 
17 : 01 : 00 
17 : 02 : 00 
17 : 03 : 00 
17 : 04 :00 
17 : 05 : 00 
17 : 06 : 00 
17 : 07 : 00 
17 : 08 : 00 
17:09:00 
17: 1O:OO 
17: 11 :00 
17 : 12 : 00 
17 : 13 :00 
17 : 14 : 00 
17: 15 :00 
17: 16:OO 
17 : 17 : 00 

3.2 
3.4 
3.2 
3.1 
2.8 
3.0 
3.1 
2.9 
2.9 
2.8 
3.0 
3.4 
3.5 
3.6 
3.3 
2.9 
3.0 
3.1 
2.8 
2.7 
2.8 
2.9 
3.3 
3.6 
3.5 
3.1 
3.1 
3.5 
3.3 
3.3 
3.4 
3.2 
3.7 

E-21 

5.8 
5.5 
5.5 
5.5 
5.4 
5.3 
5.3 
5.7 
5.3 
5.2 
5.4 
5.4 
5.4 
5.3 
5.3 
5.2 
5.1 
5.2 
5.4 
5.3 
5.2 
5.7 
6.1 
6.1 
5.9 
5.8 
5.7 
5.5 
5.5 
5.4 
5.4 
5.3 
5.2 

0.24 
0.23 
0.23 
0.24 
0.24 
0.23 
0.23 
0.24 
0.25 
0.25 
0.25 
0.25 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.25 
0.25 
0.24 
0.25 
0.24 
0.25 
0.24 
0.24 
0.25 
0.25 
0.27 

20.14 
20.15 
20.16 
20.15 
20.15 
20.14 
20.15 
20.13 
20.11 
20.10 
20.10 
20.11 
20.12 
20.13 
20.12 
20.13 
20.12 
20.13 
20.13 
20.12 
20.13 
20.13 
20.12 
20.13 
20.14 
20.13 
20.12 
20.12 
20.13 
20.13 
20.13 
20.13 
20.15 



I n t e r p o l  1 Laborator-i  es. I n c  - 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
for  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM25 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 6 - Electrics OFF 
No. 12 P e l l e t i z e r  Hood Exhaust Stack -- Run 2 

:ul i an T i  me Conc. (drv bas is  unless noted1 
02 ( t V / V L  Date (Hrs) so2 (DDmV) NOX (DDmV) C02 ( % V / V )  

144 17: 18:OO 3.6 5.2 0.29 20.16 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
i 4 4  
144 
144 
144 
144 
144 
144 
144 

17:19:00 
17 : 20: 00 
17 : 21 : 00 
17 : 22 :00 
17 : 23 : 00 
17 : 24:OO 
17: 25 :00 
17 : 26 : 00 
17: 27 :00 
17 : 28 : 00 
17 : 29 : 00 
17 : 30 : 00 
17 : 31 :00 
17 : 32 : 00 
17: 33:OO 
17: 34:OO 

17 : 36:OO 
17: 37:OO 
17: 38:OO 
17 : 39:OO 
17:40:00 
17 : 41 : 00 
17 : 42: 00 

ii : 35 :Of 

3.1 
2.8 
2.9 
3.1 
3.6 
4.1 
3.6 
3 .O 
3.0 
3.1 
3.3 
3.2 
2.8 
3.1 
3.1 
3.1 
2 . 2  
3.3 
3.6 
3.8 
3.7 
3.5 
3.1 
3.0 

5.2 
5.2 
5.1 
5.3 
5.3 
5.5 
5.4 
5.6 
5.4 
5.3 
5.4 
5.4 
5.1 
4.9 
5.4 
5.7 
5.7 
5.5 
5.5 
5.4 
5.3 
5.3 
5.2 
5.2 

0.31 
0.32 
0.33 
0.34 
0.34 
0.34 
0.34 
0.35 
0.35 
0.34 
0.34 
0.35 
0.35 
0.34 
0.35 
0.35 
0.35 
0.35 
0.36 
0.36 
0.36 
0.36 
0.35 
0.35 

20.14 
20.13 
20.11 
20.10 
20.11 
20.12 
20.11 
20.10 
20.11 
20.11 
20.12 
20.10 
20.10 
20.11 
20.10 
20.09 
20.08 
20.08 
20.08 
20.08 
20.08 
20.09 
20.09 
20.09 

Run Average 3.2 5.4 0.29 20.12 

E-22 

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

P r i n t o u t  of  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM26 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test  No. 6 - E l e c t r i c s  OFF 
No. 12 P e l l e t i z e r  Hood Exhaust Stack -- Run 3 

Jul  i an Ti me Conc. (drv basis unless noted) 
Date ( H r s )  SO2 (pumv) NOx (Dpmv) C02 ( t v / v :  02 ( % V / V L  

144 18 : 09 : 00 4.0 5.6 0.38 19.98 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 

18: 1o:oo 
18: 11 :oo 
18: 12:oo 
18 : 13 : 00 
18:14:00 
18 : 15 : 00 
18: 16:OO 
18: 17:OO 
18:18:00 
18: 19:oo 
18 : 20 : 00 
18 : 21 : 00 
18 : 22 : 00 
18: 23:OO 
18 : 24 : 00 
18: 25:OO 
18: 26:OO 
18:27:00 
18: 28:OO 
18: 29 :00 
18 : 30 : 00 
18:31:00 
18:32:00 
18: 33 :00 
18: 34 :00 
18:35:00 
18: 36:OO 
18 : 37 : 00 
18 : 38 : 00 
18: 39 :00 
18 : 40 : 00 
18:41:00 
18: 42 :00 

4.4 
4.4 
4.2 
3.7 
3 . 2  
3 . 3  
3.7 
3.8 
3.9 
3.6 
4.1 
4.1 
4.4 
4.5 
4.1 
4.0 
4.1 
3.8 
3.6 
3.7 
3.6 
3.7 
4.5 
4.8 
4.6 
4.0 
3.6 
3.9 
4.5 
4.7 
4.5 
4.1 
4.0 

6.0 
6.1 
6.3 
6.1 
6.0 
5.7 
5.7 
5.9 
5.8 
5.8 
5.7 
5.8 
6.0 
5.7 
5.6 
5.4 
5.2 
5.3 
5.4 
5.4 
5.3 
5.2 
5.2 
5.2 
5.1 
5.1 
4.9 
5.1 
5.1 
4.9 
5.0 
5.3 
5.4 

0.38 
0.38 
0.38 
0.38 
0.39 
0.39 
0.38 
0.39 
0.39 
0.39 
0.39 
0.39 
0.39 
0.38 
0.38 
0.37 
0.37 
0.37 
0.36 
0.37 
0.38 
0.37 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.35 
0.36 
0.37 
0.37 

19.99 
20.00 
20.00 
19.99 
19.97 
19.96 
19.95 
19.94 
19.93 
19.93 
19.92 
19.92 
19.93 
19.96 
19.98 
19.98 
19.98 
19.98 
19.98 
19.97 
19.95 
19.95 
19.97 
20.00 
20.01 
20.00 
20.00 
19.99 
19.99 
20.02 
20.01 
19.99 
19.97 



Interpol 1 Laboratori e s  Inc - 
(612)  786-6020 

Printout  of  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM26 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay, Minnesota 
Test  No. 6 - Electrics OFF 

No. 12 P e l l e t i z e r  Hood Exhaust Stack -- Run 3 

Jul i an T i  me Conc. fdrv basis unless noted) 
Date (Hrs) so2 fDDmV) NOX fDDmV) C02 ( % V / V )  02 f S V / V L  

144 18 : 43 : 00 3.9 5 .5  0.37 19.96 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
i44 
144 
144 
144 
144 
144 
144 
144 

~ 

18: 44 :00 
18: 45 : 00 
18:46:00 
18: 47 :00 
18 : 48 : 00 
18 : 49 : 00 
18 : 50 : 00 
18 : 5 1  : 00 
18:52:00 
18: 53 :00 
18 : 54 : 00 
18 : 55 : 00 
18: 56 :00 
18: 57 : 00 
18 : 58 : 00 
18: 59 :00 
i9 : 00: 00 
19 : 01 : 00 
19 : 0 2  :00 
19,: 03 :00 
19 : 04 I 00 
19:05:00 
19:06:00 
19 : 0 7  : 00 

4 . 1  
4.3 
4 . 4  
4 . 5  
4.6 
4.3 
4 . 1  
3 . 8  
3 . 9  
3.9 
4.2 
4.5 
4 . 5  
4.4 
4.5 
4.5 

4.3 
4.5 
4 . 6  
4 .8  
5 .0  
5 . 1  
4 .8  

" C  _.." 

5.6 
5.8 
5.5 
5.2 
5 .4  
5 .7  
5.5 
5 .4  
5 .4  
5.5 
5.5 
5 . 4  
5 . 4  
5.4 
5 .5  
5.6 

5 .7  
5.5 
5.6 
5 .7  
5.8 
6 .O 
5 . 8  

c 7  
d. I 

0 .38  
0 . 3 8  
0 .38  
0.36 
0.36 
0.37 
0 . 3 7  
0.36 
0.37 
0.37 
0.37 
0.37 
0.36 
0 .36  
0 .37  
0.37 
0.37 
0 .38  
0.38 
0.38 
0 . 3 8  
0 .38  
0 . 3 9  
0 .38  

19.94 
19.93 
19.95 
19.97 
19.98 
19.97 
19.98 
19.98 
19.97 
19.96 
19.95 
19.96 
19.97 
19.96 
19.95 
19.94 
19 94 
19.92 
19.92 
19.92 
19.92 
19.93 
19.91 
19.92 

Run Average 4.2 5.5 0 . 3 7  19.96 

T 

1 
I 
I 
I 
I 
I 
I 
I- ~ 

I 
I 
I 
I 
1 
I 
I 
I 
I 
0 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 

Interpol 1 Laboratories. X n c  - 
(612) 786-6020 

Printout  o f  €92 Model 80 DAS 
for CEM T r a i l e r  No. 2 - 1994 - 

F i l e  Name: CNM81 
Job Number: 4-2971 
Cl ient :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 8 E lec t r ics  ON 
No. 12 P e l l e t i z e r  Waste Gas I n l e t  -- Run 1 

Jul i an T i  me Conc. (drv basis unless noted1 

145 09: 28:OO 6.0 100 2.07 
Date ( H r s l  502 (PDmVl NOX (DDmVl CO2 ( ? ; V / V I  02 ( Z V / V L  

145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

09: 29 COO 
09: 30 :00 
09 : 31 :00 
09 : 32 :00 
09 : 33 :00 
09 : 34 : 00 
09 : 35:OO 
09: 36 :00 
09: 37 :00 
09:38:00 
09 : 39 : 00 
09: 40:OO 
09 : 41 : 00 
09 : 42 :00 
09 : 43 : 00 
09 : 44 :00 
09: 45 :00 
09: 46:OO 
09: 47 :00 
09 : 48:OO 
09: 49 :00 
09 : 50 :00 
09: 51 :00 
09: 52 :00 
09: 53 :00 
09: 54:OO 
09: 55 :00 
09: 56 :00 
09: 57 :00 
09: 58:OO 
09 : 59 :00 
10 : 00 :oo 
10: 01 : 00 

5 .8  
5.2 
5.4 
5.2 
5.3 
5 . 6  
5.8 
5 . 8  
5.7 
5.7 
5.7 
5.9 
6.1 
6.0 
6.1 
6.0 
5.9 
5.7 
5 . 8  
5 . 8  
5.9 
6.2 
6.1 
5.9 
5.9 
6.0 
6.0 
5.8 
5.9 
5.9 
5 . 6  
5 . 5  
5.7 

E-25 

99.6 

101 
101 
10 1 
100 
102 
103 
103 
103 
104 
104 
105 
105 
106 
106 
107 
106 
103 
101 

99.4 
tlOO.O 
103 
104 
107 
108 
107 
104 
104 
105 
106 
107 
105 

99.. 8 
2.09 
2.09 
2.09 
2.08 
2.08 
2.07 
2.09 
2.10 
2.10 
2.11 
2.12 
2.12 
2.12 
2.11 
2.11 
2.11 
2.12 
2.12 
2.11 
2.10 
2.12 
2.12 
2.11 
2.09 
2.11 
2.12 
2.12 
2.10 
2.10 
2.12 
2.12 
2.13 
2.11 

16.79 
16.74 
16.73 
16.71 
16.74 
16.75 
16.76 
16.74 
16.71 
16.70 
16.69 
16.67 
16.65 
16.67 
16.68 
16.69 
16.70 
16.68 
16.67 
16.69 
16.71 
16.69 
16.66 
16.68 
16.71 
16.68 
16.66 
16.66 
16.69 
16.71 
16.70 
16.67 
16.66 
16.69 



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

Printout  o f  ESC Model 80 DAS 
for CEM T r a i l e r  No. 2 - 1994 - 

F i l e  Name: CNM81 
Job Number: 4-2971 
Cl ient :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 8 - Electrics ON 

No. 12 P e l l e t i z e r  Waste Gas I n l e t  -- Run 1 

Jul i an T i  me Conc. (drv basis unless noted) 
Date ( H r s )  SO2 (DDmV) NOX IDpmV)  cO2 ( % V / V )  02 ( Z V / V l  

145 10:02 :oo 5.8 106 2.10 16.70 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
i4i 
145 
145 
145 
145 
145 
145 
145 

~ 

10 :03 : 00 
10: 04 : 00 
10: 05 :00 
10:06:00 
10 :07 :00 
10 : 08 :oo 
10 : 09: 00 
10:10:00 
10: 11 :oo 
10:12:00 
10 : 13 :00 
10:14:00 
10:15:00 
10:16:00 
10: 17:OO 
10: 18:OO 
iO:i9:00 
10: 20: 00 
10 : 2 1  : 00 
10: 22 : 00 
10 : 23 : 00 
10 : 24 : 00 
10:25:00 
10: 26 : 00 

6.0 
6.1 
6.2 
5.8 
5.9 
6.0 
5.8 
5.6 
5.8 
5.9 
5.8 
5.7 
5.8 
5.9 
5.8 
5.8 

6.0 
5.6 
5.8 
5.8 
6.1 
6.2 
6 . 1  

= e  a.Ll 

107 
104 
103 
101 
103 
103 
102 
103 
101 
102 
103 
103 
104 
105 
104 
104 
105 
105 
106 
107 
108 
108 
107 
105 

2.10 
2.08 
2.09 
2.10 
2.12 
2.11 
2.10 
2.09 
2.09 
2.08 
2.08 
2.07 
2.08 
2.08 
2.10 
2.11 
2.12 
2.12 
2.12 
2.13 
2.12 
2.13 
2.13 
2.12 

16.74 
16.76 
16,72 
16.71 
16.69 
16.69 
16.70 
16.70 
16.72 
16.74 
16.73 
16.76 
16.75 
16.75 
16.72 
16.69 
16 66 
16.66 
16.67 
16.66 
16.65 
16.65 
16.64 
16.68 

Run Average 5 .0  104 2.10 16.70 

E-26 

-r 

I 
I 
I 
I 
I 
I 
I 
I ~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
0 
I 



I 
I 

~ 

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

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

Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM82 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay, Minnesota 

Test No. 8 - E l e c t r i c s  ON 
No. 12 P e l l e t i z e r  Waste Gas I n l e t  -- Run 2 

J u l i a n  T i  me Conc. (drv basis unless noted) 

145 11:13:00 6.2 102 2.08 
145 

Date ( H r s )  SO2 ( w m v )  NOx (ppmv) C02 ( % v / v )  02 ( S V / V l  

145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

11:14:00 
11 : 15:OO 
11: 16:OO 
11 : 17 : 00 
11:18:00 
11 : 19: 00 
11 : ‘0 :oo 
11 : 21 :oo 
11:22:00 
11 : 23 : 00 
1 1 : 24 : 00 
11 : 25 : 00 
11:26:00 
11 : 27 :00 
11:28:00 
11 : 29 :00 
11 : 30: 00 
11 : 31 :00 
11 : 32: 00 
11 : 33 :00 
11: 34 :00 
11 : 35 :00 
11:36:00 
11:37:00 
11: 38 :00 
11 : 39 :00 
11 : 40 : 00 
11 : 41 :00 
11 : 42 :00 
11:43:00 
11 : 44 :00 
11:45:00 
11 : 46: 00 

6.3 
6.2 
6.4 
6.5 
6.6 
6.6 
6.5 
6.4 
6.2 
6.6 
6.4 
6.4 
6.2 
6.2 
5.9 
5.8 
5.7 
5.9 
5.8 
6.0 
6.3 
6.5 
6.3 
6.4 
6.1 
6.2 
6.2 
6.1 
6.3 
6.4 
6.7 
6.9 
6 . 8  

104 
106 
113 
116 
117 
117 
113 
108 
108 
109 
107 
104 
103 
101 
102 
103 
105 
107 
107 
107 
110 
111 
111 
110 
109 
109 
108 
106 
102 
107 
116 
120 
118 

2.09 
2.09 
2.11 
2.12 
2.11 
2.09 
2.09 
2.08 
2.08 
2.07 
2.06 
2.05 
2.05 
2.04 
2.05 
2.07 
2.07 
2.08 
2.08 
2.07 
2.11 
2.11 
2.10 
2.10 
2.11 
2.12 
2.12 
2.10 
2.11 
2.11 
2.12 
2.12 
2.12 

16.68 
16.67 
16.70 
16.68 
16.65 
16.68 
16.72 
16.71 
16.73 
16.71 
16.73 
16.74 
16.76 
16.75 
16.77 
16.76 
16.72 
16.70 
16.69 
16.68 
16.72 
16.65 
16.62 
16.65 
16.65 
16.64 
16.62 
16.61 
16.64 
16.66 
16.63 
16.64 
16.65 
16.67 

I 
E-27 



Interpol 1 Laboratori  es. Znc - 
(612) 786-6020 

Printout o f  ESC Model 80 OAS 
f o r  CEM Trailer No. 2 

- 1994 - 
File Name: CNM82 
Job Number: 4-2971 
C1 ient: Cyprus Northshore Mining 
Location: Silver Bay, Minnesota 

Test No. 8 - Electrics ON 
No. 12 Pelletizer Waste Gas Inlet -- Run 2 

Jul i an Ti me Conc. (drv basis unless rioted1 
Date (Hrs) SO2 (pDrnv1 NOx (pprnv1 CO2 ( ‘ t v / v )  02 (tV/VL 

145 11 : 47 :00 6.3 116 2.11 16.67 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

11 : 48 : 00 
11 : 49: 00 
11:50:00 
11 : 5 1  : 00 
11:52:00 
11 : 53 : 00 
11 : 54 : 00 
11 : 55 :00 
11:56:00 
11 : 57 : 00 
11 : 58 : 00 
11:59:00 
12 : 00: 00 
12 :01 :oo 
12:02:00 
12:03:00 
12 :04 :00 
12 :05 :00 
12:06:00 
12:07:00 
12 : 08 : 00 
12 :09 :00 
12: 1o:oo 
12 : 11 :oo 

6.3 
6.3 
6.2 
6.0 
5.9 
6.2 
6.3 
6.4 
6.5 
6.3 
6.0 
6.0 
6.0 
5.9 
5.9 
6.0 
6.3 
6.3 
6.2 
6.2 
6.2 
6.2 
6 . 1  
6.0 

110 
109 
108 
109 
107 
109 
109 
109 
111 
110 
107 
104 
105 
107 
108 
107 
109 
107 
102 
102 
109 
112 
113 
113 

2.10 
2.09 
2.08 
2.08 
2.09 
2.10 
2.09 
2.09 
2.08 
2.08 
2.07 
2.06 
2.08 
2.07 
2.07 
2.06 
2.06 
2.07 
2.07 
2.07 
2.10 
2.12 
2.14 
2.12 

16.68 
16.69 
16.71 
16.70 
16.70 
16.65 
16.67 
16.69 
16.73 
16.71 
16.74 
16.77 
16.72 
16.74 
16.75 
16.76 

16.76 
16.75 
16.74 
16.69 
16.64 
16.58 
16.62 

.- -* IO. I O  

Run Average 6.2 108 2.09 16.69 

E-28 

! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
0 
I 



I 
I 
I 
I 

Interpol1 L a b o r a t o r i e s .  I n c -  
(612) 786-6020 

Printout  o f  E X  Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i  l e  Name: CNM83 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay, Minnesota 

Test No. 8 - Electrics ON 
I 
I No. 12 P e l l e t i z e r  Waste Gas I n l e t  -- Run 3 

Jul i an T i  me Conc. (drv  basis unless noted) 
Date ( H r s )  $02 (DDmV) NOX (oomv) C02 ( % V / V )  02 ( % V / V L  
145 12 : 58 : 00 5.8 106 2.23 16.81 I 145 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 

145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

12: 59 :00 
13 : 00 : 00 
13 : 01 : 00 
13 : 02 : 00 
13 :03 : 00 
13 : 04 : 00 
13 :OS : 00 
13 : 06 : 00 
13 :07 :00 
13 : 08 : 00 
13 :09 :00 
13 : 10 : 00 
13 : 11 : 00 
13 : 12 : 00 
13 : 13 : 00 
13 : 14 : 00 
13 : 15 :00 
13 : 16:OO 
13 : 17 : 00 
13: 18:OO 
13:19:00 
13 : 20:OO 
13 : 21 : 00 
13 : 22 : 00 
13 : 23 :00 
13 : 24 : 00 
13: 25:OO 
13 : 26 : 00 
13:27:00 
13 : 28:OO 
13 : 29 : 00 
13 : 30: 00 
13 : 3 1 :00 

6.0 
6.5 
6.3 
6.0 
6.0 
6.4 
6.8 
6.9 
6.8 
6.6 
6.6 
6.0 
5.7 
5.6 
5.7 
6.4 
6.7 
6.9 
7.1 
7.0 
6.7 
6.2 
5 . 8  
5.7 
5.5 
5.8 
6.1 
6.7 
7.0 
7.0 
7.1 
6.9 
6.3 

E-29 

106 
106 
106 
107 
108 
108 
107 
106 
107 
110 
110 
110 
109 
107 
105 
104 
104 
108 
114 
117 
119 
121 
121 
111 
109 
110 
108 
112 
115 
112 
109 
108 
108 

2.22 
2.22 
2.22 
2.21 
2.21 
2.21 
2.20 
2.19 
2.20 
2.20 
2.22 
2.21 
2.21 
2.23 
2.24 
2.25 
2.23 
2.24 
2.24 
2.24 
2.24 
2.26 
2.26 
2.24 
2.25 
2.27 
2.25 
2.27 
2.26 
2.25 
2.23 
2.23 
2.24 

16.82 
16.83 
16.84 
16.88 
16.85 
16.88 
16.87 
16.90 
16.91 
16.85 
16.81 
16.82 
16.82 
16.79 
16.78 
16.77 
16.78 
16.78 
16.80 
16.80 
16.80 
16.77 
16.75 
16.75 
16.73 
16.69 
16.72 
16.73 
16.76 
16.77 
16.80 
16.80 
16.76 



Interpol 1 Laboratories. Znc. 
(612) 786-6020 

Printout o f  ESC Model 80 DAS 
for CEM Trai ler  No. 2 

- 1994 - 
Fi le  Name: CNM83 
Job Number: 4-2971 
Client: Cyprus Northshore Mining 
Location: S i lver  Bay. Minnesota 

Test No. 8 - Electrics ON 
No. 12 P e l l e t i z e r  Waste Gas In le t  -- Run 3 

Jul i an Ti me Conc. (drv basis  unless noted) 
Date (Hrs) so2 fDDmv)  NOx (Dprnv) C02 ( ‘av/v)  02 ( r v / v L  
145 13 : 32 :OO 5.9 107 2.25 16.73 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
i45 
145 
145 
145 
145 
145 
145 
145 

13 : 33 :00 
13 : 34 : 00 
13 : 35 :00 
13 : 36 : 00 
13 : 37 : 00 
13 : 38:OO 
13 : 39 :00 
13 : 40: 00 
13 : 41 :00 
13:42:00 
13 : 43 : 00 
13 : 44 :00 
13: 45:OO 
13:46:00 
13 : 47 :00 
13: 48:OO 

13 : 50: 00 
13 : 51 :00 
13 : 52 : 00 
13: 53:OO 
13:54:00 
13 : 55: 00 
13 : 56 :00 

i 3  : 49 : 00 

5.4 
5.5 
5.8 
6.1 
6.7 
6.8 
7.1 
6.9 
6.3 
5.8 
5.7 
5.6 
6.0 
6.3 
6.9 
7.3 
7.2 
6.8 
6.4 
6.1 
6.0 
5.8 
5.0 
6.1 

108 
110 
113 
119 
121 
119 
108 
108 
105 
105 
107 
108 
110 
112 
115 
120 
i iB 
109 
106 
104 
101 

99.7 
101 
103 

2.25 
2.25 
2.25 
2.25 
2.22 
2.23 
2.23 
2.22 
2.21 
2.22 
2.24 
2.23 
2.23 
2.22 
2.21 
2.20 
2. ia 
2.17 
2.17 
2.19 
2.20 
2.20 
2.21 
2.22 

16.73 
16.73 
16.71 
16.75 
16.79 
16.81 
16.79 
16.81 
16.84 
16.82 
16.82 
16.81 
16.81 
16.84 
16.84 
16.88 
15.32 
16.90 
16.91 
16.87 
16.85 
16.83 
16.82 
16.82 

Run Average 6.3 110 2.23 16.81 
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Interpol 1 Laboratories. Inc - 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM91 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

T e s t  No. 9 - E l e c t r i c s  OFF 
No. 12 P e l l e t i z e r  Waste Gas I n l e t  -- Run 1 

Jul i an T i  me Conc. (dry basis unless noted) 
Date ( H r s )  SO2 ( ~ P m v l  NOX (DDmV) C02 ( % V / V )  02 ( % V / V L  
145 14 : 33 : 00 6.4 110 2.15 16.62 
145 14 : 34 : 00 6.5 110 2.14 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

14:35:00 
14 : 36 : 00 
14: 37 :00 
14: 38:OO 
14: 39 :00 
14 : 40 : 00 
14 : 41 : 00 
14:42:00 
14 : 43 : 00 
14 : 44 : 00 
14: 45 :00 
14: 46 :00 
14 : 47 : 00 
14: 48 :00 
14: 49 :00 
14: 50 :00 
14 : 51 : 00 
14: 52:OO 
14: 53:OO 
14 : 54 : 00 
14:55:00 
14 : 56 : 00 
14: 57 :00 
14 : 58 : 00 
14 : 59 : 00 
15 : 00 : 00 
15:Ol:OO 
15 :02 :00 
15 : 03 : 00 
15 : 04 : 00 
15:05:00 
15 : 06 : 00 

6.3 
6.0 
6.1 
6.2 
6.3 
6.7 
6.8 
6.9 
6.7 
6.8 
6.8 
6.7 
6.4 
6.7 
6.8 
6.6 
6.6 
6.6 
6.9 
6.8 
6.8 
6.9 
7 . 0  
6.7 
6.8 
7.0 
7.2 
7.1 
7.0 
7.1 
6.6 
6.7 

E-31 

109 
104 
102 
105 
110 
114 
117 
119 
122 
123 
115 
111 
106 
104 
105 
108 
110 
111 
110 
109 
108 
108 
110 
11 1 
111 
113 
112 
112 
109 
106 
104 
105 

2.15 
2.14 
2.14 
2.18 
2.19 
2.19 
2.19 
2.19 
2.20 
2.19 
2.17 
2.17 
2.16 
2.17 
2.17 
2.16 
2.16 
2.16 
2.17 
2.18 
2.17 
2.17 
2.17 
2.17 
2.17 
2.19 
2.18 
2.17 
2.16 
2.16 
2.15 
2.15 

16.67 
16.66 
16.65 
16.66 
16.60 
16.57 
16.60 
16.60 
16.61 
16.60 
16.61 
16.62 
16.62 
16.63 
16.61 
16.60 
16.63 
16.64 
16.64 
16.64 
16.61 
16.63 
16.63 
16.64 
16.65 
16.65 
16.61 
16.60 
16.63 
16.66 
16.64 
16.66 
16.67 



I n t e r p o l  1 Laboratories. I n c  - 
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 - 1994 - 

F i l e  Name: CNM91 
Job Number: 4-2971 
Cl ient :  Cyprus Northshore Mining 
Location: S i l v e r  Bay, Minnesota 

Test  No. 9 - Electrics OFF 
No. 12 P e l l e t i z e r  Waste Gas I n l e t  -- Run 1 

145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

Jul ian  T i  me Conc. (drv basfs unless noted) 
Date ( H r s )  SO2 ( m m v )  NOx (ppmv) C02 ( W / V )  02 ( t V / V L  

145 15:07:00 6.6 106 2.14 16.68 
15 : 08 : 00 6.6 108 2.13 16.69 
15:09:00 
15 : 10 :00 
15 : 11 :00 
15:12:00 
15: 13:OO 
15:14:00 
15: 15 :00 
15 : 16 :00 
15: 17:OO 
15: 18 :00 
15 : 19 : 00 
15 : 20 : 00 
15 :21:00 
15 : 22 : 00 
15 : 23 : 00 

15: 25:OO 
15: 26:OO 
15:27:00 
15: 28:OO 
15 : 29 : 00 
15 : 30 : 00 
15 : 31 : 00 

is : 24 :OO 

6.6 
6.5 
6.6 
6.4 
6.4 
6.7 
6.8 
6.7 
6.8 
7.0 
7.0 
7.2 
7.1 
6.9 
7.1 
6.8 
6.7 
6.8 
6.8 
7.1 
7.2 
6.8 
6.7 

108 
106 
108 
109 
110 
111 
110 
108 
108 
107 
109 
109 
110 
110 
110 
107 
107 
110 
110 
110 
109 
114 
117 

2.13 
2.13 
2.13 
2.14 
2.16 
2.17 
2.17 
2.17 
2.18 
2.17 
2.17 
2.17 
2.17 
2.17 
2.18 
2.17 
2.18 
2.19 
2.18 
2.16 
2.16 
2.17 
2.18 

16.70 
16.71 
16.71 
16.68 
16.65 
16.61 
16.62 
16.62 
16.62 
16.62 
16.61 
16.63 
16.60 
16.59 
16.57 
15.62 
16.58 
16.56 
16.58 
16.63 
16.63 
16.63 
16.60 

Run Average 6.7 110 2.17 16.63 
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Interpol 1 Laboratories. I n c  - 
(612)  786-6020 

P r i n t o u t  o f  ESC Model 80 OAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM92 
Job Number: 4-2971 
C l i e n t :  Cyprus Nor thshore Mining 
Locat ion:  S i l v e r  Bay. Minnesota 

Test No. 9 - E l e c t r i c s  OFF 

Jul i an 
Date 

145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

No. 12 P e l l e t i z e r  Waste Gas I n l e t  -- Run 2 

T i  me 
( H r s l  

16 : 00: 00 
16 : 01 : 00 
16: 02  :00 
16 : 03 : 00 
16: 04 :00 
16:05:00 
16 : 06 : 00 
16: 07 :00 
16 : 08: 00 
16 : 09 : 00 
16:lO:OO 
16:ll:OO 
16: 12 :00 
16:13:00 
16:14:00 
16: 15 :00 
16: 16:OO 
16 : 17 : 00 
16:18:00 
16:19:00 
16: 20: 00 
16 : 2 1  :00 
16: 22 :00 
16 : 23 : 00 
16:24:00 
16 : 25:OO 
16: 26 :00 
16: 27:OO 
16 : 28 : 00 
16 : 29 : 00 
16: 30: 00 
16 : 31 : 00 
16 : 32 : 00 
16 : 33 : 00 

Conc. (dry  b a s i s  u n l e s s  n o t e d )  
so2 (DPmv) NOx (Dprnv) c02 ( % V / V l  02  ( S V / V L  

7.3 111 2.31 16.64 
7 . 1  108 2.30 16.64 
6.9 106 2.29 16.65 
7.1 107 2.29 16.60 
6.7 109 2.28 16.61 
6.6 110 2.26 16.62 
6.6 110 2.26 16.62 
6.8 107 2.26 16.62 
7.0 106 2.25 16.62 
7.1 104 2.25 16.61 
7.1 106 2.25 16.60 
7.0 113 2.28 16.57 
6.9 115 2.28 16.54 
6.7 116 2.27 16.54 
6.6 116 2.26 16.55 
6.0 118 2.25 16.56 
6.9 119 2.23 16.60 
6.9 112 2.20 16.67 
6.8 111 2.21 16.64 
6.6 109 2.21 16.63 
6.5 108 2.20 16.65 
6.5 106 2.20 16.65 
6.2 104 2.20 16.66 
6.3 104 2.19 16.66 
6.4 104 2.19 16.67 
6.7 104 2.20 16.67 
6.5 106 2.19 16.67 
6.4 108 2.19 16.67 
6.5 2 1 1  2.18 16.66 
6.6 110 2.17 16.70 
6.4 108 2.17 16.68 
6.5 107 2.18 16.67 
6.7 106 2.18 16.64 
6.7 106 2.20 16.61 

E-33 



Inteepoll L a b o r a t o r < e s .  r n c -  
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM92 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test NO. 9 - Electric5 OFF 
No. 12 P e l l e t i z e r  Waste Gas I n l e t  -- Run 2 

Jul i an T i  me Conc. (drv basis unless noted) 
Date ( H r s )  SO2 (DDmV) NOX (DDmV) co2 ( % V / V )  02 ( h V / V L  
145 16:34:00 7.1 106 2.19 16.61 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
14: 
145 
145 
145 
145 
145 
145 
145 

16: 35 :00 
16: 36 :00 
16:37:00 
16: 38: 00 
16: 39:OO 
16 : 40 : 00 
16 : 41 : 00 
16 : 42 : 00 
16: 43 :00 
16: 44 :00 
16:45:00 
16 : 46 : 00 
16: 47 :00 
16 : 48: 00 
16 : 49 : 00 
16: 50: 00 
16 : 5: i 00 
16: 52 :00 
16:53:00 
16 : 54 : 00 
16: 55:OO 
16 : 56: 00 
16:57:00 
16 : 58: 00 

7.1 
6.7 
6.8 
6.8 
6.7 
7.3 
7.5 
7.4 
7.3 
7.0 
6.7 
6.7 
6.7 
6.5 
6.2 
6.0 
5 . 1  
6.0 
6.2 
6.2 
6.3 
6.4 
6.8 
6.8 

105 
107 
108 
106 
106 
105 
110 
111 
111 
110 
110 
109 
106 
103 
102 
110 
114 
116 
117 
116 
112 
110 
108 
108 

2.21 
2.21 
2.22 
2.19 
2.20 
2.21 
2.21 
2.21 
2.20 
2.19 
2.20 
2.19 
2.19 
2.18 
2.18 
2.21 
2.22 
2.22 
2.20 
2.22 
2.20 
2.21 
2.19 
2.23 

16.60 
16.59 
16.56 
16.62 
16.61 
16.60 
16.59 
16.61 
16.63 
16.64 
16.64 
16.63 
16.62 
16.63 
16.64 
16.58 
16 55 
16.55 
16.59 
16.56 
16.58 
16.59 
16.60 
16.61 

Run Average 6.7 109 2.22 16.62 
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I n t e r p o l  1 L a b o r a t o r i e s .  X n c  - 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM93 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 9 - E l e c t r i c s  OFF 
No. 12 P e l l e t i z e r  Waste Gas I n l e t  -- Run 3 

J u l i a n  T i  me Conc. (d rv  basis unless noted) 
Date I Hrs SO2 (opmv) NOx (ppmv) CO2 i S v / v )  02 f % V / V L  
145 17: 26: 00 5.1 105 2.16 16.57 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

17 : 27 :00 
17 : 28:00 
17 : 29 :00 
17:30:00 
17 : 3 1 : 00 
17: 32:OO 
17: 33:OO 
17: 34: 00 
17 : 35 :00 
17: 36 :00 
17: 37:OO 
17: 38:OO 
17: 39:OO 
17:40:00 
17 : 41 :00 
17 z 42:OQ 
17 : 43 : 00 
17 : 44 : 00 
17 : 45 :00 
17: 46:OO 
17 : 47 : 00 
17 : 48 :00 
17 : 49 :00 
17 : 50: 00 
17 : 51 : 00 
17 : 52:OO 
17:53: 00 
17 : 54:OO 
17 : 55 :00 
17 : 56 :00 
17 : 57 :00 
17 : 58 :00 
17 : 59 : 00 

5.1 
4.9 
4.7 
4.6 
4.8 
4.8 
4.9 
4.9 
4.6 
4.4 
4.2 
4.0 
4.0 
3.9 
3.8 
3.6 
3.4 
3.6 
3.7 
3.7 
3 . 8  
3 . 8  
3.8 
3.9 
3.6 
3.4 
3.2 
2.8 
2.5 
2.4 
2.3 
2.4 
2.7 

105 
105 
107 
109 
110 
106 
103 
101 
102 
101 
104 
110 
112 
115 
116 
114 
109 
107 
105 
104 
102 
102 
103 
105 
108 
107 
105 
106 
108 
108 
107 
106 
105 

2.15 
2.15 
2.15 
2.14 
2.14 
2.14 
2.14 
2.14 
2.15 
2.15 
2.16 
2.17 
2.18 
2.18 
2.18 
2.17 
2.15 
2.14 
2.14 
2.15 
2.15 
2.16 
2.16 
2.17 
2.18 
2.17 
2.16 
2.16 
2.16 
2.14 
2.13 
2.14 
2.15 

16.59 
16.60 
16.60 
16.62 
16.62 
16.63 
16.60 
16.63 
16.61 
16.61 
16.61 
16.58 
16.59 
16.60 
16.58 
16.59 
16.63 
16.65 
16.65 
16.63 
16.63 
16.62 
16.62 
16.60 
16.58 
16.59 
16.64 
16.63 
16.62 
16.64 
16.69 
16.67 
16.63 

E-35 



I n t e r p o l  1 Laborator ie s .  I n c  - 
(612) 786-6020 

Printout  of E S C  Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 - 1994 - 

F i l e  Name: CNM93 
Job Number: 4-2971 
Cl ient :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 9 - Electr ics  OFF 
No. 12 P e l l e t i z e r  Waste Gas I n l e t  -- Run 3 

Jul i an T i  me Conc. (dry basis unless ncted) 
Date ( H r s )  so2 (DDmV) NOX (DDmV) CO2 ( S V / V )  02 ( % V / V )  

145 18 : 00 : 00 2 . 8  105 2.16 16.62 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
i45  
145 
145 
145 
145 
145 
145 
145 

18:Ol:OO 
18 : 02 : 00 
18:03:00 
18 : 04 : 00 
18:05:00 
18 : 06 : 00 
18 : 07 : 00 
18 : 08 : 00 
18:09:00 
18: lO:OO 
18:11:00 
18: 12 :oo 
18: 13:OO 
18:14:00 
18:15:00 
18:16:00 
:8 :  17 ;GO 
18: 18:OO 
18:19:00 
18 : 20 : 00 
18 : 2 1 : 00 
18: 22 :oo 
18: 23 :00 
18 : 24 : 00 

2.9 
3.0 
3.1 
3 . 1  
3.3 
3.3 
3.3 
3 .1  
3.0 
2.9 
2.6 
2.5 
2.6 
2 .5  
2.7 
2.6 

2.8 
2 .9  
2 .9  
2.9 
2.9 
2.9 
2.9 

3 7  &. , 

105 
104 
106 
106 
105 
103 
104 
107 
115 
114  
114 
114 
116 
115 
110 
108 
I07 
105 
103 
101 
103 
103 
106 
108 

2.17 
2.16 
2.17 
2.17 
2.17 
2.16 
2.16 
2.17 
2.20 
2.19 
2.19 
2.18 
2.19 
2.17 
2.16 
2.16 
2;17 
2.17 
2.18 
2.16 
2.17 
2.17 
2.17 
2.16 

16.59 
16.58 
16.57 
16.57 
16.58 
16.59 
16.62 
16.62 
16.56 
16.56 
16.59 
16.58 
16.58 
16.60 
16.63 
16.62 
16.61 
16.59 
16.57 
16.60 
16.58 
16.58 
16.60 
16.62 

Run Average 3.4 107 2.16 16.61 
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I n t e r p o l  1 L a b o r a t o r i e s .  I n c  
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1994 - 
F i l e  Name: C N M l O l  
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  8ay. Minnesota 

Test NO. 10 - Electrics ON 
No. 12 P e l l e t i z e r  Waste Gas Stack -- Run 1 

Jul i an T i  me Conc. (d rv  basis unless noted) 
Date (Hrs )  SO2 (oornv) NOx (opmv) co2 ( % V / V )  02 ( % V / V )  

145 09 : 29 :oo 1.7 103 1.83 16.77 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

09: 30:OO 
09: 31 : 00 
09: 32 :00 
09 : 33 : 00 
09: 34 :00 
09 : 35 : 00 
09: 36 :CO 
09: 37 :00 
09: 38 :00 
09: 39 :00 
09: 40 :00 
09: 41 :00 
09 : 42 :00 
09: 43 :00 
09 : 44 : 00 
09:45:00 
09: 46 :00 
09: 47 :00 
09: 48:OO 
09: 49:OO 
09: 50 :00 
09:51:00 
09: 52 :oo 
09: 53 :00 
09: 54 :00 
09: 55 :00 
09: 56 :00 
09: 57 :00 
09 : 58: 00 
09: 59:OO 
1o:oo:oo 
10:01:00 
10: 02 : 00 

1.7 
1.8 
1.6 
1.7 
1.7 
1.5 
1.7 
1.5 
1.5 
1.3 
1.5 
1.3 
1.5 
1.3 
1.4 
1.6 
1.6 

1.5 
1.5 
1.7 
1.7 
1.6 
1.4 
1.4 
1.4 
1.4 
1.3 
1.4 
1.3 
1.6 
1.6 
1.4 

i.5 

E-37 

104 1.84 
106 1.84 
104 1.83 
104 1.83 
105 1.82 
106 1.84 
107 1.85 
107 1.85 
108 1.86 
108 1.86 
109 1.86 
109 1.86 
110 1.86 
110 1.85 
110 1.85 
111 1.86 
109 1.86 
107 1.85 
104 1.85 
103 1.86 
104 1.86 
107 1.86 
108 1.85 
112 1.86 
111 I. 86 
110 1.86 
107 1.85 
107 1.85 
109 1.86 
110 1.87 
109 1.87 
109 1.86 
109 1.85 

16.75 
16.75 
16.78 
16.77 
16.79 
16.77 
16.75 
16.74 
16.72 
16.70 
16.71 
16.71 
16.73 
16.73 
16.74 
16.71 
16.71 
16.74 
16.74 
16.72 
16.70 
16.72 
16.75 
16.71 
16.70 
16.70 
16.74 
16.75 
16.72 
16.71 
16.71 
16.72 
16.76 



145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

I n t e r p o l  1 Laboratories. Inc. 
(612) 786-6020 

P r i n t o u t  OF ESC Model 80 DAS 
for CEM T r a i l e r  No. 1 - 1994 - 

F i l e  Name: CNMlOl 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 19. - Electrics ON 
No. 12 P e l l e t i z e r  Waste Gas Stack -- Run 1 

Jul i an T i  me Conc. (d rv  basis unless noted) 
Date ( H r s )  SO2 fppmv) NOx (pprnv) C02 ( % v / v )  02 f % V / V )  

10: 03 : 00 1.3 111 1.85 16.77 
10: 04 : 00 1.5 107 38.00 16.79 
10: 05 : 00 
10:06:00 
10:07:00 
10:08:00 
10 :09 : 00 
10: 1o:oo 
10 : 11 :oo 
10 : 12 : 00 
10: 13 :00 
10:14:00 
10:15:00 
10: 16:OO 
10: 17:OO 
10: 18:OO 
10: 19 :oo 
10: 50: 00 
10 : 21 : 00 
10 : 22 :oo 
10 : 23 : 00 
10:24:00 
10: 25 :00 
10 : 26 :00 
10: 27 :00 

1.6 
1.6 
~1.3 
1.7 
1.5 
1.6 
1.6 
1.5 
1.4 
1.3 
1.4 
1.3 
1.5 
1.4 
1.5 
1.8 
1.9 
1.8 
1.6 
1.7 
1.6 
1.5 
1.5 

106 
106 
107 
106 
105 
106 
105 
106 
107 
108 
108 
108 
108 
108 
108 
iG8 
110 
112 
112 
111 
109 
108 
109 

1.84 
1.86 
1.86 
1.86 
1.84 
1.85 
1.84 
1.84 
1.84 
1.83 
1.83 
1.84 
1.85 
1.86 
1.87 
1.87 
1.87 
1.87 
1.88 
1.88 
1.87 
1.87 
1.88 

16.76 
16.75 
16.72 
16.72 
16.75 
16.74 
16.77 
16.79 
16.77 
16.80 
16.80 
16.80 
16.76 
16.74 
16.71 
15.71 
16.71 
16.70 
16.70 
16.69 
16.71 
16.72 
16.70 

Run Average 1.5 108 2.47 16.74 

F-33 

91 

I 
I 
I 
I' 
I 
1 
I 
I ~ 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

~ 
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I 
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I 
I 
I 
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I 

Interpol 1 Laboratories. Inc - 
(612) 786-6020 

Printout  o f  E X  Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 - 1994 - 

F i l e  Name: CNM102 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 19 - Electr ics  ON 

No. 12 P e l l e t i z e r  Waste Gas Stack -- Run 2 

Jul i an Time * Conc. (drv basis unless noted) 
Date I H r s )  so2 ( D D m V )  NOX (DDmV) co2 : % V / V :  02 ( % V / V l  

145 11: 14:OO -1.3 104 1.87 16.75 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

11 : 15 :00 
11: 16:OO 
11 : 17 :00 
11 : 18 :oo 
11: 19:oo 
11:20:00 
11 : 21 : 00 
11 : 22 :oo 
11 : 23 : 00 
11 : 24 : 00 
11 : 25 :00 
11:26:00 
11 : 27 : 00 
11:28:00 
11 : 29 :OO 
11 : 30:OO 
11 : 31 :00 
11 : 32 : 00 
11:33:00 
11:34:00 
11 : 35 :00 
11 : 36 : 00 
11 : 37 : 00 
11: 38:OO 
11:39:00 
11 : 40:OO 
11 : 41 : 00 
11: 42: 00 
11 : 43 : 00 
11 : 44 : 00 
11:45:00 
11 : 46 :00 
11 : 47 :00 

-1.1 
-1.2 
-1.2 
-1.1 
-1.1 
-1.0 
-1.1 
-1.1 
-1.3 
-1.0 
-1.1 
-1.1 
-1.2 
-1.2 
-1.1 
-1.3 
-1.3 
-1.3 
-1.2 
-1.4 
-1.2 
-1.4 
-1.3 
-1.3 
-1.2 
-1.5 
-1.3 
-1.4 
-1.4 
-1.3 
-1.3 
-1.5 
-1.3 

108 
113 
116 
117 
116 
110 
108 
108 
108 
106 
104 
102 
101 
102 
103 
104 
107 
106 
108 
110 
110 
110 
109 
108 
108 
107 
103 
102 
108 
118 
118 
117 
113 

1.87 
1.89 
1.90 
1.88 
1.88 
1.86 
1.86 
1.86 
1.85 
1.84 
1.84 
1.83 
1.83 
1.84 
1.85 
1.86 
1.86 
1.86 
1.86 
1.89 
1.89 
1.88 
1.88 
1.89 
1.90 
1.89 
1.88 
1.88 
1.89 
1.89 
1.89 
1.89 
1.88 

16.77 
16.73 
16.72 
16.76 
16.79 
16.79 
16.79 
16.79 
16.80 
16.82 
16.81 
16.82 
16.84 
16.81 
16.78 
16.76 
16.76 
16.76 
16.79 
16.71 
16.71 
16.74 
16.73 
16.71 
16.69 
16.70 
16.73 
16.72 
16.72 
16.72 
16.74 
16.74 
16.75 

* Please Note: SO2 values a re  not negative, they a re  below detection l imit .  

E-39 



In te rpol  7 Laborator ies .  Inc I 
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a l l e r  No. 1 

- 1994 - 
F i l e  Name: CNM102 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay, Minnesota 

Test No. 10 - Elec t r ics  ON 
No. 12 P e l l e t i z e r  Waste Gas Stack -- Run 2 

145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

r 145 
145 
145 
i45 
145 
145 
145 
145 
145 
145 
145 

Jul i an T i  me Conc. (drv basis unless notedl 
Date (Hrs) *SO2 fDDmV) NOX fDDmVl c02 ( % V / V )  02 ( h V / V l  

ll:48:00 -1.3 108 1.87 16.75 
11 : 49 100 -1.1 108 1.86 16.77 
11 : 50: 00 
11 : 5 1  : 00 
11 : 52 : 00 
11 : 53 :00 
11 : 54 :00 
I t  : 55 :00 
11:56:00 
11 : 57 :00 
11 : 58: 00 
11:59:00 
12 : 00: 00 
12:Ol:OO 
12 : 02 : 00 
12 :03 :00 
12:04:00 
it : 05: 00 
12 : 06 : 00 
12:07:00 
12 : 08 : 00 
12 :09: 00 
12:lO:OO 
12: 11:oo 
12: 12 :oo 

-1.2 
-1.3 
-1.2 
-1.1 
-1.2 
-1.2 
-1.1 
-1.0 
-1.1 
-1.1 
-1.1 
-1.3 
-1.3 
-1.2 
-1.2 
-i.2 
-1.2 
-1.2 
-1.2 
-1.5 
-1.4 
-1.3 
-1.3 

107 
107 
107 
108 
107 
110 
109 
108 
105 
104 
104 
107 
107 
107 
106 
105 
101 
102 
109 
112 
113 
111 
114 

1.86 
1.86 
1.87 
1.88 
1.87 
1.86 
1.86 
1.86 
1.85 
1.85 
1.85 
1.85 
1.85 
1.84 
1.84 
1.85 
1.84 
1.85 
1.87 
1.89 
1.90 
1.89 
1.90 

16.79 
16.77 
16.76 
16.74 
16.76 
16.78 
16.81 
16.78 
16.82 
16.83 
16.80 
16.81 
16.83 
16.85 
16.85 
16.82 
16.82 
16.81 
16.76 
16.71 
16.66 
16.71 
16.68 

Run Average -1.2 108 1.87 16.77 

I 

! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

* Please Note: SO2 Values a re  n o t  negative, they a re  below detection limit. 

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

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1994 - 
F i  l e  Name: CNMOOl 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 10 - E l e c t r i c s  ON 
No. 12 P e l l e t i z e r  Waste Gas Stack -- Run 3 

Ju l  i an T i  me Cone. ( d r v  basis unless noted)  * . Date (Hrs )  so2 [DDillV) NOX (DDmV) CO2 i i v / v )  02 ( % V / V L  

145 12: 59 :00 -0.2 101 1.99 16.70 
145 
145 
145 
145 
145 
145 
145 
145 
155 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

13 : 00: 00 
13 : 01 : 00 
13 : 02 : 00 
13 : 03 : 00 
13 :04 :00 
13 : 05 : 00 
13 :06: 00 
13:07:00 
13 :08 :00 
13 :09 :00 
13 : 10 : 00 
13 : 11 : 00 
13 : 12 :00 
13:13:00 
13:14:00 
13:15:00 
13 : 16 : 00 
13:17:00 
13: 18:OO 
13: 19 :00 
13 : 20 :00 
13: 21:OO 
13: 22 :00 
13: 23 :00 
13: 24 :00 
13 : 25 :00 
13 : 26 :00 
13 : 27 : 00 
13 : 28: 00 
13 : 29 : 00 
13 : 30 :00 
13 : 31 :00 
13:32:00 

-0.1 
-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.4 
-0.3 
-0.4 
-0.2 
-0.3 
-0.4 
-0.6 
-0.1 
-0.5 
-0.5 
-0.3 
-0.4 
-0.6 
-0.7 
-0.6 
-0.7 

101 
102 
103 
103 
103 
102 
101 
103 
105 
106 
105 
104 
102 
100 

99.8 
101 
104 
111 
113 
115 
117 
115 
106 
104 
105 
104 
108 
110 
107 
103 
103 
103 
103 

1.99 
1.99 
1.99 
1.98 
1.98 
1.98 
1.97 
1.98 
1.99 
2.00 
1.99 
2.00 
2.01 
2.02 
2.02 
2.01 
2.02 
2.03 
2.02 
2.03 
2.04 
2.05 
2.02 
2.04 
2.06 
2.04 
2.04 
2.03 
2.02 
2.01 
2.01 
2.03 
2.03 

* Please Note: SO2 values a r e  not  negat ive,  they a r e  below detec t ion  l i m i t .  I 
r 

E-41 

16.71 
16.71 
16.74 
16.73 
16.74 
16.74 
16.77 
16.73 
16.69 
16.65 
16.67 
16.65 
16.62 
16.62 
16.61 
16.62 
16.62 
16.64 
16.64 
16.63 
16.61 
16.57 
16.60 
16.56 
16.52 
16.58 
16.58 
16.61 
16.62 
16.65 ' 
16.64 
16.60 
16.57 



I 
I 
I 
I 

I 
I - 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

- 

I - 

I n t e r p o l  1 L a b o v a t o r i  es. I n c  - 
(612) 786-6020 

Pr in tout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1994 - 
F i l e  Name: CNM121 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay, Minnesota 

Test  No. 12- E l e c t r i c s  OFF 
No. 12 P e l l e t i z e r  Waste Gas Stack -- Run 1 

Jul i an Time * Conc. (drv basis unless notedl 
02 [ % V / V )  

145 14 : 34 : 00 0.0 105 1.89 16.70 
Date ( H r s l  so2 (DDmV) NOX (DDmV) CO2 l % V / V l  

145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

* Please Note: 

14:35:00 
14: 36 :00 
14 : 37 : 00 
14 : 38 : 00 
14 : 39 : 00 
14: 40: 00 
14 : 41 :00 
14 : 42 :00 
14 : 43 : 00 
14 : 44 : 00 
14:45:00 
14: 46: 00 
14 : 47 : 00 
14: 48:OO 
14 : 49 : 00 
14 : SO: 00 
14: 51: 00 
14: 52 :00 
14 : 53 : 00 
14:54:00 
14 : 55 : 00 
14: 56 :OO 
14: 57: 00 
14: 58:OO 
14 : 59: 00 
15 : 00 : 00 
15 : 01 : 00 
15:02:00 , 

15 I 03 : 00 
15 :04 :00 
15:05:00 
15 :06: 00 
15 : 07 : 00 

-0.1 
-0.1 
-0. I 
-0.0 
-0.1 
-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.1 
-0.2 
-0.2 
-0.2 
-0.2 
-0.1 
-0.1 
-0.2 
-0.2 
-0.1 
-0.2 
-0.2 
-0.3 
-0.2 
-0.3 
0.0 
-0.1 
-0.2 
-0.1 
0.0 
-0.1 
-0.2 
-0.1 

103 
98.6 
96.6 
103 
107 
110 
113 
116 
118 
116 
109 
105 
10 1 

98.9 
101 
105 
105 
106 
105 
104 
103 
104 
105 
106 
106 
108 
108 
107 
104 
100 

99.8 
101 
102 

1.90 
1.89 
1.89 
1.93 
1.93 
1.93 
1.93 
1.93 
1.93 
1.92 
1.90 
1.91 
1.91 
1.91 
1.91 
1.90 
1.90 
1.90 
1.91 
1.91 
1.91 
1.90 
1.91 
1.90 
1.90 
1.92 
1.91 
1.90 
1.90 
1.89 
1.89 
1.88 
1.88 

16.69 
16.71 
16.69 
16.61 
16.63 
16.65 
16.64 
16.64 
16.64 
16.65 
16.67 
16.66 
16.67 
16.64 
16.65 
16.68 
16.69 
16.70 
16.68 
16.67 
16.69 
16.71 
16.70 
16.71 
16.71 
16.65 
16.66 
16.69 
16.70 
16.70 
16.73 
16.73 
16.74 

SO2 Values are not negat ive,  they a r e  below detect ion l i m i t .  
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Interpol 1 Laboratories. I n c  - 
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 - 1994 - 

F i l e  Name: CNM122 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

I. 
I. 
I. 

, Test No. 12- Electrics OFF 
No. 12 P e l l e t i z e r  Waste Gas Stack -- Run 2 

Jul i an T i  me Conc. f d r v  basis unless noted) - 
Date ( H r s )  *so2 (DDmV) NOX (DDmV) c02 ( * V / V )  02 ( % V / V L  

145 16 : 00 : 00 -0.1 106 1.90 16.69 I- 145 

I- 
I. 
I. 
I- 
I 
I 
I+ 
I 
I 
I 

- 

~~ 

145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 

16 : 01 : 00 
16 : 02 : 00 
16:03:00 
16:04:00 
16:05:00 
16 : 06 : 00 
16 : 07 : 00 
16 : 08: 00 
16 :09 :00 
16: 1O:OO 
16: 11:OO 
16: 12:OO 
16:13:00 
16:14:00 
16: 15:OO 
16:16:00 
16: 17:OO 
16: 18:OO 
16: 19:OO 
16 : 20 : 00 
16 : 21 : 00 
16: 22:OO 
16: 23 :OO 
16: 24 :00 
16 : 25 : 00 
16: 26 :00 
16 : 27 : 00 
16 : 28 : 00 
16: 29 :00 
16 : 30: 00 
16 : 31 : 00 
16: 32: 00 
16 : 33 : 00 

-0.2 
-0.2 
-0.2 
-0.1 
-0.2 
-0.1 
-0.2 
-0.1 
-0.2 
-0.2 
-0.3 
-0.3 
-0.3 
-0.2 
-0.3 
-0.4 
-0.4 
-0.3 
-0.2 
-0.2 
-0.2 
-0.3 
-0.3 
-0.2 
-0.1 
-0.3 
-0.2 
-0.3 
-0.3 
-0.2 
-0.3 
-0.3 
-0.3 

102 
101 
103 
105 
106 
104 
102 
101 
100 
102 
110 
110 
110 
113 
114 
112 
107 
106 
104 
102 
101 

99.2 
99.9 
99.5 
100 
102 
105 
106 
105 
103 
102 
100 
101 

1.90 
1.91 
1.91 
1.91 
1.91 
1.91 
1.90 
1.91 
1.91 
1.91 
1.94 
1.94 
1.93 
1.93 
1.92 
1.90 
1.88 
1.90 
1.89 
1.89 
1.88 
1.88 
1.89 
1.88 
1.89 
1.88 
1.89 
1.88 
1.87 
1.88 
1.88 
1.89 
1.90 

16.71 
16.69 
16.67 
16.68 
16.68 
16.67 
16.68 
16.67 
16.68 
16.67 
16.62 
16.62 
16.61 
16.62 
16,.65 
16.70 
16.74 
16.70 
16.71 
16.72 
16.73 
16.73 
16.74 
16.74 
16.74 
16.75 
16.73 
16.75 
16.77 
16.76 
16.74 
16.72 
16.69 

* Please Note: SO2 values are not negative, they are below detection limit. 
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I n t e r p o l  1 L a b o r a t o r i e s .  I n c  - 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1994 - 
F i l e  Name: CNM123 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay, Minnesota 

Test No. 12- Electrics OFF 
No. 12 P e l l e t i z e r  Waste Gas Stack -- Run 3 

145 
145 
145 
145 
145 
145 
145 
145 
115 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145, 
145 
145 
145 
145 
145 
145 

17 : 28 :00 
17 : 29 : 00 
17 : 30 :00 
17 : 31 :00 
17: 32 :00 
17 : 33 : 00 
17 : 34 : 00 
17: 35:OO 
17: 36:OO 
17 : 37 : 00 
17 : 38 : 00 
17: 39 :00 
17 : 40 : 00 
17:41:00 
17: 42:OO 
17: 43 :00 
17 : 44 :00 
17: 45 :00 
17 : 46 : 00 
17 : 47 :00 
17:48:00 
17 : 49:OO 
17 : 50 : 00 
17 : 51 : 00 
17: 52 :00 
17: 53 :00 
17: 54 :00 
17 : 55 : 00 
17: 56 :00 
17: 57 :00 
17 : 58 : 00 
17:59:00 
18:OO:OO 

-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.3 
-0.3 
-0.3 
-0.3 
-0.2 
-0.3 
-0.4 
-0.3 
-0.3 
-0.3 
-0.2 
-0.3 
-0.2 
-0.2 
-0.2 
-0.1 
-0.2 
-0.3 
-0.2 
-0.2 
-0.0 
0.0 
-0.0 
0.1 
-0.2 
-0.2 
0.1 
0.0 

102 
104 
106 
104 
102 

97.9 
96.8 
97.4 
97.2 
104 
106 
109 
112 
112 
107 
103 
102 

99.8 
98.7 
97.7 
97.2 
99.0 
102 
104 
102 
10 1 
103 
105 
104 
102 
102 
101 
100 

1.89 
1.89 
1.08 
1.88 
1.88 
1.08 
1.89 
1.89 
1.89 
1.91 
1.91 
1.91 
1.92 

1.90 
1.88 
1.88 
1.88 
1.89 
1.89 
1.09 
1.90 
1.91 
1.92 
1.90 
1.90 
1.90 
1.90 
1.88 
1.88 
1.89 
1.89 
1.30 

i.91 

16.71 
16.72 
16.74 
16.74 
16.73 
16.73 
16.73 
16.72 
16.73 
16.70 
16.71 
16.71 
16.68 
16.70 
16.70 
16.75 
16.76 
16.76 
16.73 
16.71 
16.71 
16.71 
16.69 
16.67 
16.71 
16.73 
16.72 
16.73 
16.75 
16.79 
16.73 
16.72 
16.70 

* Please Note: SO2 values are not negative, they are below detection limit.  
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I n t e r p o l  1 L a b o r a t o r i e s .  I n c .  
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 - 1994 - 

F i l e  Name: CNMl51 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

T e s t  No. 15 - E l e c t r i c s  ON 
No. 11 P e l l e t i z e r  Waste Gas Stack -- Run 1 

J u l i a n  T i  me Conc. (drv basis unless noted) 
Date (Hrs) *SO2 (oornv) NOx (oomv) C02 i3v;v)  02 ( a v / V L  
146 08:14:00 -6.7 71.7 1.35 17.92 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 

146 
146 
146 
146 
146 
146 
146 
146 
146 
146 

i46 

08: 15 :00 
08:16:00 
08 : 17 : 00 
08 : 18 : 00 
08: 19:oo 
08: 20:oo 
08: 21 :oo 
08: 22: 00 
08: 23 :00 
08: 24 :00 
08: 25 :00 
08: 26: 00 
08: 27 :00 
08: 28 :oo 
08: 29 :00 
08: 30 :00 
08: 31 :00 
08: 32 :00 
08: 33 : 00 
08 : 34 : 00 
08 : 35 : 00 
08 : 36 : 00 
08: 37 :00 
08 : 38 :00 
08 : 39 : 00 
08: 40:OO 
08: 41 :00 
08: 42 :00 
08: 43 : 00 
08 : 44 : 00 
08: 45 :00 
08: 46 :00 
08 : 47 : 00 

-6.4 
-5.6 
-5.7 
-5.8 
-6.0 
-5.3 
-5.2 
-5.0 
-5.1 
-5.1 
-4.9 
-4.6 
-4.9 
-4.8 
-4.9 
-4.6 
-4.7 
-4.9 
-4.7 
-4.4 
-4.5 
-5.2 
-4.3 
-4.1 
-4.2 
-4.5 
-4.5 
-4.5 
-4.3 
-4.3 
-4.5 
-4.7 
-4.5 

72.6 
72.4 
71.6 
66.1 
65.0 
63.5 
67.8 
73.2 
78.6 
89.0 
87.5 
82.1 
75.4 
68.6 
65.7 
65.1 
68.4 
75.6 
83.3 
84.9 
77.3 
30.6 
83.6 
83.5 
82.2 
84.4 
86.9 
91.0 
93.7 
93.5 
94.8 
96.8 
95.1 

1.35 
1.35 
1.35 
1.35 
1.36 
1.38 
1.42 
1.46 
1.49 
1.51 
1.50 
1.50 
1.49 
1.50 
1.52 
1.55 
1.58 
1.59 
1.59 
1.57 
1.53 
0.45 
1.61 
1.61 
1.63 
1.65 
1.67 
1.66 
1.66 
1.64 
1.62 
1.62 
1.61 146 

* Please Note: SO2 values a r e  n o t  negat ive,  they a r e  below detect ion l i m i t .  I 

17.87 
17.87 
17.85 
17.83 
17.80 
17.75 
17.66 
17.58 
17.'52 
17.49 
17.51 
17.49 
17.50 
17.47 
17.42 
17.35 
17.29 
17.29 
17.29 
17.34 
17.38 
20.06 
17.24 
17.24 
17.21 
17.18 
17.14 
17.15 
17.16 
17.19 
17.22 
17.21 
17.24 

E-48 
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Interpol 1 Laboratories. Inc. 
(612) 786-6020 
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Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM152 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 15 - Electrics ON 
No. 11 P e l l e t i z e r  Waste Gas Stack -- Run 2 

Jul i an T i  me Conc. (drv basis unless noted) 
Date ( H r s )  *SO2 ( m m v )  NOx (ppmv) CO2 Itvlv) 02 ( % V / V L  
146 09 : 59: 00 -1.9 85.4 1.67 17.11 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 

io : 00 : 00 
10 :01 :oo 
1o:oz: co 
10:03:00 
10:04:CO 
10:05:00 
10:06:00 
10:07 : 00 
10 :08: 00 
10 :09: 00 
10: 10: 00 
10: 11 : 00 
10: 12 :oo 
10: 13 :00 
10:14:00 
10: 15 :00 
10 : 16 : 00 
10: 17 :00 
10:18:00 
10: 19:oo 
10: 20:oo 
10 : 21 : 00 
10: 22 :oo 
10: 23 :00 
10: 24 : 00 
10: 25 :00 
10 : 26 :00 
10: 27 :00 
10: 28 :oo 
10: 29:OO 
10 : 30 : 00 
10: 31 : 00 
10: 32 : 00 

-2.3 
-2.7 
-2.9 
-3.5 
-4.4 
-4.0 
-3.6 
-3.9 
-4.1 
-5.0 
-7.2 
-8.5 
-7.2 
-4.7 
-0.2 
-0.4 
-1.2 
-1.5 
-1.4 
-2.0 
-2.8 
-4.7 
-5.2 
-5.3 
-4.7 
-4.5 
-3.1 
-2.7 
-1.2 
-0.6 
-1.2 
-0.9 
-0.8 

86.2 
87.9 
89.5 
90.7 
90.1 
85.3 
85.1 
80.5 
87.1 
91.3 
92.0 
93.3 
88.8 
85.0 
83.8 
83.1 
83.6 
84.4 
85.9 
86.0 
90.7 
91.8 
89.0 
85.2 
81.6 
86.3 
89.4 
89.7 
85.1 
83.2 
82.2 
80.4 
79.2 

1.67 
1.66 
1.67 
1.67 
1.67 
1.67 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.66 
1.64 
1.64 
1.64 
1.65 
1.67 
1.69 
1.68 
1.68 
1.68 
1.68 
1.68 
1.66 
1.66 
1.67 
1.66 
1.65 
1.65 
1.65 
1.62 
1.62 

17.11 
17.12 
17.12 
17.11 
17.10 
17.09 
17.08 
17.07 
17.09 
17.10 
17.10 
17.11 
17.15 
17.18 
17.18 
17.19 
17.17 
17.11 
17.08 
17.09 
17.10 
17.11 
17.12 
17.12 
17.15 
'17.17 
17.16 
17.18 
17.18 
17.19 
17.18 
17.24 
17.24 

* Please Note: SO2 values are not negative, they are below detection limit.  I 
E-50 
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Interpol 1 Laboratories, X n c -  
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 - 1994 - 

F i l e  Name: CNM153 
Job Number: 4-2971 
C l i e n t :  Cyprus Nor thshore M i n i n g  
Locat ion :  S i l v e r  Bay. Minnesota 

T e s t  No. 15 - E l e c t r i c s  ON 
No. 11 P e l l e t i z e r  Waste Gas Stack -- Run 3 

Jul i an T i  me Conc. (drv  basis u n l e s s  noted) 
NOx (oornv) COZ ( % v / V l  02 (%i i /v j .  

146 11 : 44 :00 3 . 1  93.6 1.67 17.24 
146 11 : 45 : 00 3.2 92.1 1.67 17.23 

Date (Hrsl SO2 (pomv) 

146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 

11 : 46 :00 
11 : 47 :00 
11 : 48: 00 
11 : 49:OO 
11 : 50: 00 
11 : 5 1  :GO 
11 : 52 :00 
11 : 53 :00 
11 : 54 : 00 
11 : 55 :00 
11 : 56 : 00 
11:57:00 
11 : 58 :oo 
11 : 59 : 00 
12 : 00 : 00 
12 :01 :oo 
12:02:00 
12 : 03 : 00 
12 :04 :00 
12 : 05 : 00 
12:06:00 
12:07:00 
12 : 08: 00 
12:09:00 
12:lO:OO 
12: 11 :oo 
12 : 12 : 00 
12: 13:OO 
12:14:GO 
12: 15: 00 
12: 16 :00 
12:17:00 

3.2 
2.8 
2.8 
2.9 
2 .8  
2.7 
2.8 
2.8 
3.2 
3 . 1  
3.4 
3.6 
3.5 
3.5 
3.0 
3.1 
3.1 
2.9 
2.9 
2.7 
2.6 
2.7 
2.8 
3.1 
3.0 
3.0 
2.7 
2.4 
3 . 1  
3.1 
2.9 
2.0 

E-52 

90.4 
89.2 
90.4 
89.2 
87.4 
86.7 
88.2 
90.8 
93.8 
97.0 
92.9 
92.0 
93.1 
93.2 
88.0 
82.8 
87.1 
88.1 
89.2 
85.4 
87.6 
90.9 
91.7 
94.4 
96.9 
94.7 
66.3 
73.1 
86.9 
88.3 
09.4 
92.6 

1.66 
1.66 
1.68 
1.69 
1.68 
1.68 
1.70 
1.71 
1.72 
1.70 
1.70 
1.69 
1.69 
1.69 
1.67 
1.66 
1.66 
1.66 
1.68 
1.70 
1.71 
1.71 
1.71 
1.69 
1.68 
1.67 
1.37 
1.29 
1.65 
1.66 
1.66 
1.70 

17.22 
17.23 
17.19 
17.17 
17.18 
17.17 
17.15 
17.11 
17.09 
17.13 
17.15 
17.17 
17.18 
17.16 
17.20 
17.23 
17.22 
17.21 
17.17 
17.11 
17.10 
17.11 
17.11 
17.14 
17.19 
17.21 
17.59 
18.46 
17.23 
17.22 
17.22 
17.12 
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I n t e r p o l  1 Laborator ie s .  Inc 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM161 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test  No. 16 - E l e c t r i c s  ON 
No. 11 P e l l e t i z e r  Waste Gas Stack -- Run 1 

Jul i an Ti  me Conc. (drv basis unless noted) 
Date f H r s  I 502 ( m m v )  NOx (Dpmv) C02 ( % v / v )  02 (%V/V) .  

146 08: 11 : 00 3.0 65.7 1.36 18.24 
146 08: 12 :oo 2.9 61.3 1.34 18.25 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 

08: 13 :00 
08: 14 :00 
08: 15 :00 
08:16:00 
08: 17: 00 
08 : 18 : 00 
08: 19:oo 
08: 20 :oo 
08:  21 :oo 
08: 22 :oo 
08: 23 :00 
08: 24 :00 
08: 25 :00 
08: 26 :00 
08: 27 :00 
08 : 28 :oo 
08: 29 :00 
08: 30:OO 
08: 31 :00 
08 : 32 : 00 
08: 33 :00 
08:34:00 
08 : 35 : 00 
08 : 36 :00 
08:37:00 
08 : 38 : 00 
08:39:00 
08 : 40 : 00 
08:41:00 
08: 42 :00 
08: 43 :00 
08: 44 :00 

3.0 
2.8 
2.7 
2.7 
2.8 
2.6 
2.8 
3.0 
2.8 
2.5 
2.7 
2.7 
2.7 
2.8 
2.7 
2.9 
2.7 
2.6 
2.6 
2.6 
2.8 
3.1 
3.2 
3.2 
3.5 
3.6 
3.8 
4.0 
4.3 
4.3 
4.2 
4.2 

63.1 
66.4 
67.9 
67.5 
67.5 
61.9 
60.4 
59.0 
61.8 
66.8 
71.2 
80.4 
81.8 
76.1 
70.8 
63.5 
60.7 
59.6 
61.7 
67.8 
53.8 
83.6 
84.8 
82.4 
79.3 
78.5 
77.9 
78.4 
81.3 
84.7 
87.4 
87.5 

1.38 
1.42 
1.43 
1.42 
1.42 
1.42 
1.43 
1.45 
1.50 
1.55 
1.58 
1.60 
1.59 
1.59 
1.59 
1.59 
1.62 
1.65 
1.68 
1.64 
1.27 
1.77 
1.77 
1.76 
1.77 
1.76 
1.78 
1.80 
1.82 
1.82 
1.82 
1.80 

18.15 
18.02 
17.96 
17.95 
17.94 
17.92 
17.89 
17.84 
17.77 
17.68 
17.62 
17.58 
17.60 
17.59 
17.58 
17.56 
17.51 
17.47 
17.40 
17.39 
18.51 
17.19 
17.21 
17.23 
17.23 
17.25 
17.23 
17.20 
17.14 
17.15 
17.16 
17.19 

E-54 
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I n t e r p o l  1 Laboratories. I n c  
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM162 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i lver  Bay. Minnesota 

Test No. 16 - Electrics ON 

I 
I 
I No. 11 P e l l e t i z e r  Waste Gas Stack -- Run 2 

Jul i an T i  me Conc. , (dry basis unless noted) 
Date ( H r s )  502 (DDmV) NOX (DDlllV) CO2 i % \ r / V )  02 ( % V / V )  

146 09: 56 :00 4.4 90.2 1.84 17.10 I 146 

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

- 

~ 

146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 

09: 57 :00 
09 : 58:OO 
09: 59 :00 
10 : 00 :oo 
10 :01 :oo 
10: 02 : 00 
10:03:00 
10: 04: 00 
10: 05 : 00 
10: 06:OO 
10:07:00 
10: 08: 00 
10: 09 : 00 
10: 10 : 00 
10: 11:oo 
10: 12:oo 
10: 13 :00 
10: 14:OO 
10: 15:OO 
10:16:00 
10: 17:OO 
10: 18:OO 
10: 19:oo 
10 : 20:oo 
10 : 21 : 00 
10: 22 :oo 
10 : 23 : 00 
10: 24:OO 
10 : 25 :00 
10: 26 :00 
10: 27 :00 
10: 28:OO 
10:29:00 

4.5 
4.5 
4.5 
4.5 
4.4 
4.4 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 
4.1 
4.0 
4.2 
4.2 
4.1 
4.2 
4.1 
4.2 
4.2 
4.2 
4.3 
4.3 
4.4 
4.4 
4.4 
4.5 
4.5 
4.4 

E-56 

87.5 

86.2 
86.4 
88.4 
89.4 
91.5 
91.1 
86.5 
86.0 
82.1 
86.5 
90.9 
92.4 
93.4 
90.0 
86.0 
85.0 
84.0 
84.1 
85.1 
86.4 
86.2. 
90.2 
92.0 
90.4 
85.8 
83.0 
85.8 
89.8 
90.4 
86.5 
84.4 

a6.4 
1.84 
1.84 
1 .'e4 
1.84 
1.84 
1.84 
1.84 
1.84 
1.84 
1.85 
1.85 
1.84 
1.85 
1.84 
1.84 
1.82 
1.80 
1.80 
1.80 
1.80 
1.83 
1.85 
1.85 
1.85 
1.85 
1.84 
1.84 
1.82 
1.82 
1.83 
1.81 
1.81 
1.80 

17.08 
17.09 
17.08 
17.09 
17.09 
17.09 
17.08 
17.07 
17.06 
17.06 
17.04 
17.06 
17.08 
17.07 
17.08 
17.11 
17.14 
17.15 
17.15 
17.16 
17.08 
17.06 
17.06 
17.07 
17.07 
17.09 
17.09 
17.12 
17.13 
17.13 
17.15 
17.15 
17.16 
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Intet-pol 1 Laboratories. Inc. 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 2 

- 1994 - 
F i l e  Name: CNM163 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

T e s t  No. 16 - Electrics ON 
No. 11 P e l l e t i z e r  Waste Gas Stack -- Run 3 

J u l i a n  . Time Conc. (drv  basis unless noted) 
02 ( * ; V / V L  Date ( H r s  so2 ( D D m V )  NOX (DDmV) CO2 I % V / V )  

146 11:41:00 2.2 81.0 1.86 17.16 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 
146 

11 : 42 :00 
11 : 43 :00 
11 : 44 :00 
11:45;00 
11 : 46: 00 
11 : 47 :00 
11:48:00 
11 : 49 :00 
11 : 50 :00 
11: 51 :00 
11 : 52 :00 
11 : 53 : 00 
11 : 54 :00 
11 : 55 :00 
11 : 56 :00 
11 : 57 :00 
11: 58:OO 
11:59:00 
12 : 00 : 00 
12 :01 :oo 
12:02:00 
12 :03 :00 
12 : 04 : 00 
12 :05 :00 
12 : 06 :00 
12 :07 : 00 
12 : 08 : 00 
12 : 09 : 00 
12 : 1o:oo 
12: 11 : 00 
12 : 12 : 00 
12:13:00 
12: 14:OO 

2.1 
2.1 
2.2 
2.3 
2.2 
2.2 
2.2 
2.2 
2.0 
1.9 
2.1 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.0 
2.2 
2.2 
2.2 
2.1 
2.1 
2.2 
2.2 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.3 
2.3 

82.7 
87.8 
90.5 
89.7 
87.6 
87.1 
87.2 
86.8 
85.1 
84.2 
84.9 
87.5 
89.8 
93.2 
90.0 
89.0 
89.6 
90.0 
86.4 
80.2 
83.8 
84.7 
86.0 
82.5 
83.9 
87.1 
88.1 
89.8 
92.6 
91.1 
87.1 
83.7 
83.1 

1.86 
1.86 
1.86 
1.86 
1.86 
1.85 
1.87 
1.88 
1.87 
1.87 
1.89 
1.91 
1.91 
1.89 
1.88 
1.87 
1.87 
1.88 
1.86 
1.84 
1.85 
1.85 
1.87 
1.90 
1.90 
1.90 
1.90 
1.88 
1.86 
1.86 
1.85 
1.84 
1.83 

17.15 
17.16 
17.16 
17.16 
17.15 
17.14 
17.13 
17.09 
17.09 
17.09 
17.07 
17.03 
17.01 
17.04 
17.07 
17.07 
17.10 
17.08 
17.11 
17.14 
17.13 
17.13 
17.09 
17.03 
17.01 
17.02 
17.01 
17.05 
17.09 
17.12 
17.10 
17.14 
17.15 

E-58 



Interpol 1 Laboratories. I n c  - 
(612) 786-6020 

P r i n t o u t  o f  E X  Model 80 DAS 
f o r  CEM T r a i l e r  NO. 1 - 1994 - 

F i l e  Name: CNM231 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test  No. 23 
No. 2 B o i l e r  Stack -- Run 1 

Jul  i an T i  me Conc. (drv basis unless noted) 
Date (Hrsl SO2 (DPmV) NOX (DDmV! c02 ( k V / V )  02 ! % V / V L  

147 08: 43 :00 182 ' 344 12.92 8.-72 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 

08: 44 :00 
08; 45 :00 
08: 46 :00 
08: 47 :00 
08: 48 :00 
08: 49 :00 
08: 50 :00 
08:51:00 
08: 52 :00 
08 : 53 : 00 
08 : 54 :00 
08: 55 : 00 
08: 56 :00 
08: 57 :00 
08: 58:OO 
08; 59 :00 
09 : 00: 00 
09101 : 00 
09:02:00 
09 : 03 :00 
09 :04 : 00 
09:05:00 
09 :06 : 00 
09:07:00 
09 :08 : 00 
09:09:00 
09: 10 :oo 
09: 11 :oo 
09:lZ:OO 
09: 13 :00 
09:14:00 
09: 15:OO 
09: 16 :00 

184 
188 
191 
196 
200 
20 1 
200 
203 
202 
I93  
190 
205 
204 
203 
205 
206 
208 
207 
207 
206 
208 
208 
20 3 
192 
190 
189 
191 
209 
208 
208 
212 
212 
210 

E-60 

343 
342 
341 
343 
344 
344 
343 
343 
344 
343 
340 
344 
345 
346 
345 
345 
342 
344 
345 
343 
344 
342 
341 
336 
330 
325 
322 
342 
342 
342 
343 
344 
346 

12.97 8.69 
12.97 8.69 
12.96 8.70 
12.90 8.76 
12.96 ' 8.72 
12.98 8.71 
12.94 8.75 
13.00 8.72 
13.04 8.70 
13.01 8.76 
12.90 8.78 
13.05 8.70 
12.98 8.75 
12.97 8.77 
13.05 8.72 
13.01 8.75 
13.10 8.69 
13.08 8.70 
13.05 8.74 
12.99 8.79 
13.06 8.73 
13.05 8.76 
13.19 8.68 
13.06 8.75 
13.07 8.81 
13.09 9.04 
12.95 9.30 
13.13 8.73 
13.10 8.74 
13.15 8.73 
13.25 8.64 
13.31 8.60 
13.29 8.61 
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I n t e r p o l  1 Laboratori e s .  I n c  - 
(612)  786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 - 1994 - 

F i l e  Name: CNM232 

C l i e n t :  Cyprus Northshore Min ing  
Locat ion:  S i l v e r  Bay. Minnesota 

Test No. 23 

Job Number: 4-2971 

No. 2 B o i l e r  Stack -- Run 2 

J u l i a n  T i  me Conc. (d rv  bas i s  un less noted)  
Date ( H r s )  so2 (PDrnV) NOx fppmv) CO2 !%v/?) 02 ( % V / V L  

147 10 :03 :00 211 313 10.96 8.69 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 

10:04:00 
10 :05 :00 
10:06:00 
10:07:00 
10:08:00 
10: 09 :oo 
10: 1o:oo 
10: 11:oo 
10: 12:oo 
10: 13:OO 
10: 14:OO 
10 : 15 : 00 
10:16:00 
10:17:00 
10: 18:OO 
10: 19:oo 
10 : 20: 00 
10:21:00 
10: 22 :oo 
10: 23 :00 
10: 24 :00 
10 : 25 :00 
10: 26 :00 
10: 27 :00 
10: 28: 00 
10: 29:OO 
10 : 30: 00 
10: 3 1  : 00 
10: 32 :00 
10:33:00 
10: 34 :00 
10: 35 : 00 
10 : 36 : 00 

2 10 
2 10 
211 
209 
209 
208 
211 
212 
208 
208 
210 
231 
228 
237 
250 
230 
240 
216 
206 
215 
214 
208 
203 
201 
200 
203 
203 
202 
202 
200 
199 
200 
199 

E-62 

313 
3 1 1  
3 12 
3 1 1  
315 
312 
312 
3 1 1  
309 
312 
312 
3 1 1  
3 10 
307 
306 
306 
305 
306 
309 
308 
308 
307 
307 
308 
308 
308 
308 
308 
309 
3 1 1  
314 
314 
309 

11.02 
10.92 
10.96 
10.91 
10.97 
10.91 
11.04 
11.07 
10.86 
10.89 
10.92 
10.98 
10.98 
10.90 
10.78 
10.62 
10.50 
10.46 
10.46 
10.55 
10.58 
10.59 
10.59 
10.64 
10.65 
10.65 
10.66 
10.68 
10.67 
10.66 
10.64 
10.69 
10.68 

8.62 
8.74 
8.69 
8.74 
8.69 
8.76 
8.66 
8.61 
8.81 
8.82 
8.75 
8.72 
8.70 
8.79 ' 

8.92 
9.13 
9.29 
9.34 
9.35 
9.25 
9.20 
9.20 
9.20 
9.14 
9.13 
9.13 
9.13 
9.10 
9.11 
9.13 
9.15 
9.10 
9.11 
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I n t e r p o l  1 Laboratories. I n c  
(612)  786-6020 

P r i n t o u t  o f  
for  CEM - 

E X  Model 80 DAS 
T r a i l e r  No. 1 
1994 - 

F i l e  Name: CNM233 
Job Number: 4-2971 
C l i e n t :  Cyprus Northshore Mining 
Location: S i l v e r  Bay. Minnesota 

Test No. 23 
No. 2 B o i l e r  Stack -- Run 3 

J u l i a n  T i  me Conc. (drv basis unless noted) 
Date f H r s )  SO2 (ODmV)  NOX (DDmV) c02 ( % V / V )  02 (%!/VI 

147 11: 18:OO 203 311 10.48 9.12 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 
147 

11 : 19 :oo 
11 : 20: 00 
11 : 21 :oo 
11 : 22 :oo 
11 : 23 : 00 
1 1 : 24 : 00 
11 : 25 : 00 
11 : 26: 00 
11 : 27 : 00 
11 : 28 :oo 
11 : 29 : 00 
11:30:00 
11 : 31 : 00 
11 : 32 :00 
11 : 33 :00 
11:34:00 
11: 35 :00 
11 : 36 : 00 
11 : 37 : 00 
11 : 38 : 00 
11 : 39: 00 
ll :40:00 
11 :41: 00 
11:42:W 
11 : 43 :00 
11 : 44 : 00 
11 : 45 :00 
11 : 46 :00 
11 : 47 :00 
11 : 48  :00 
11 : 49 :00 
11:50:00 
11:51:00 

204 
202 
20 1 
204 
204 
205 
205 
204 
208 
206 
207 
208 
205 
207 
208 
208 
206 
208 
210 
213 
216 
214 
216 
215 
215 
218 
219 
219 
221 
220 
217 
217 
215 

E-64 

309 
3 10 
3 10 
309 
309 
309 
3 10 
308 
309 
307 
309 
309 
314 
317 
315 
315 
325 
336 
341 
343 
343 
341 
344 
342 
344 
342 
342 
344 
343 
341 
341 
339 
338 

10.50 
10.48 
10.50 
10.57 
10.55 
10.60 
10.56 
10.54 
10.64 
10.62 
10.69 
10.72 
10.55 
10.60 
10.63 
10.69 
10.77 
10.90 
10.94 
11.06 
11.17 
11-09 
11.22 
11.19 
11.17 
11.30 
11.25 
11.29 
11.39 
11.35 
11.25 
11.21 
11.13 

9.10 
9.12 
9.11 
9.02 
9.05 
8.99 
9.02 
9.08 
8.95 
8.96 
8.89 
8.84 
9.05 
9.01 
8.99 
8.90 
8.82 
8.66 
8.60 
8.52 
8.40 
8.47 
8.36 
8.37 
8.42 
8.28 
8.33 
8.30 
8.21 
8.23 
8.33 
8.36 
8.43 
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MEASUREMENT SYSTEMS PERFORMANCE SPECIFICATIONS 
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t INTERPOLL LABORATORIES. INC. 
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(6 12) 78&6020 
EPA Method 2 Field Data Sheet 

lob 
Source df'l 2 ?*\le% 2 Qr b SJ & AU.c.7 

Dry Bulb O F  Wet bulb O F  

&m* A d h S I L e  M l k  ; k 3  

Test / RunLDate .C-Z+71/ 
Stack Dimen. T Y  1 ( 3 IN. 

#Manometer E Reg. E Exp E Elec. 
Barometric Pressure 229. Zg IN.HC 
Static Pressure IN.WC 

A<< ~ ~ - U S A C A  Operators c 

Pitot No. 8' TNST 

Cross-section 

Test Site 

Elevation 
View 



~ - 

INTERPOLL LABORATORIES, INC. 

Cross-section 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
1% 

Test Rufi-Date -2*9u 
Stack Dimen. 92 -9.L IN. 
Dry Bulb O F  Wet bulb "F 
.Manometer El Reg. 0 Exp @Elec. 
Sarometric Pressure aq,tv IN.HC 
Static Pressure IN.WC 

B' mn- - Operators d A b e - w ~ + ~  

Pitot No. 

View View 

- eearonic 

03259.K;;~TACMWP\FORMS\S-392.1 
F-3 
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I 
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I 
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INTERPOLL LABORATORIES - EPA METHOO 2 F I E L D  OATA SHEET 

Job Cm93 ly /ii+r A h  1 6  - 
Source  //1/, 7 &,/a/ <A .L I C  

T e s t  Run 6- D a t e  Z?27-.% 
S t a c k  d i m e n .  IN. 
D r y  b u l b  - O F  Wet b u l b  __ O F  

Manometer :  0 Reg. 0 E x p .  0 E l e c .  

B a r o m e t r i c  p r e s s u r e  a.48 i n  Hg 

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

P i  t o t  N o . g C f & 7  C p  

o p e r a t o r s 6  A < A * f L 4  A f f R 9  

C r o s s - s e c t i o n  
V iew 

D r  
o f  T - 

P, 

E l e v a t i o n  
View 

w i n g  
s t  S i t e  - 

Temp. meas. d e v i c e  8 S I N :  

R or n o t h f n g  - r e g .  manometer;  S- expended;  € - e l e c t r o n i c  5-3921 F-5- 
~~ 



I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- ~ 

Cylinder Analyzer Resp (PPM) Difi. Span 96 
Value CE-SB Val. O f  
(PPM) Cal. Err. Sys. Bias 

= - -  Time 
(HRS) 

(PPM) (PPM) Span 

Zero Gas 0 0 / 2s- *scj 

Zero Cas 0 / 1 

*e73 Upscale /b.f / v  / 'GIG I -2 s v  - 'f6 
a A-0 d 

f@Q Upscale ~ 6 . r  /(// / 39 2 zro .Bd 

( 2cT/ Upscale / v b - c  P+/ 1 3 r  3 2- /. 20, 
Zero Cas 0 1 I 2  r >sa  - Y 6  

I"' Upscale   yo.^ .3& 3 22.a /-?a 
Zero Cas 0 I k- I 2 5-c .% 

'623 Upscale /cp1-3/ /'// I iLC0 I 23 -0 . w 
Zero Gas 0 / -2 / Ts'\ I  .w 
Upscale /WC I /"/ /IC& 1 2 sa . q4 

Zero Cas 0 / 2 f 209 .46 
Upscale /We< /"/ I Y I  0 -3-c 

Zero Cas 0 1 L I >&c .4G 

I >u3 

/$w 0 
Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Gas 0 

Upscale 

Zero Gas 0 1  

Upscale I I 
Nlthln 5% or the span ;or the zero or upscale cal. gas. 

E r 
E 
E 
E 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 

Cylinder Analyzer Resp (PPM) Dlff. Span Yo 
Value ' CE-SB Val. O i  
( p p , ~ )  Cal. Err. Sys. Bias p p ~ )  

= x =  

(PPM) Span 

Zero Cas 0 0 . i  . /  20 -93- 
Upscale /L I ./ I C 0  - t  2 0  -sa ~ 

Zero Cas 0 6 - ' I  20 arc, 
Upscale //- 0 /r. / / I  .o I 2 0  . J7j 

Upscale /rro /I./ i 6 0  - 20 -3s 
Zero Cas 0 G - I  - f  > O  . 3 3  
Upscale 11.0 /I. 1 / f -  / 0 0 

Zero Gas 0 G G 0 2 G  0 
Upscale /I,d' P./ / d c $  I - 2 ?c7 L a 3  
Zero Gas 0 G / . t C  .m, 
Upscale / L  / /o. 9 7 20 /- 

Zero Gas 0 0 0 0 >- 6 
Upscale / /-G /I. / &Og . ?c 1- 45 

n 0 Z C  Zero Cas 0 c 

Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Cas 0 I 

Zero Cas 0 1  

Upscale I I I I 

Upscale 

the span ror the zero or upscale car. gas. 

INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

CO? System Bias Check 

lob G D N I <  X.7?r)t\ c Adl'P /&+-,a . .  S o u r c e U L  Ak+.tk= & €v 
Test /' / Run J -  Dare <--.?&' Sire ZN L e-i- 

/L Y 3  

f 743 

within 5% 01 

c-a 



I- 
I- 
I- 
1. 
I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I- 
I- 
I- 

- 

- 

Derator &A 

Run Time Cylinder Analyzer Resp (PPM) Diff. Span 9b 
Value CE-SB Val. Of 
(ppb,) Cal. Err. Sys. Bias 

._I 

(PPM) (PPM) Span 
(HRS) 

1 Zero Cas 0 I I !  d mC 6 
Upscale 337 >37 2 3  I 5-w ' 5 0  

a930 

2 Zero Cas 0 I I 0 dm G 
' 4 ~ 8 '  upscale 237 239 i &= *YO 

3 Zero Cas 0 1 l a  I 2 .  . u7 
Upscale 237 737 I -7 0 2h7  0 

4 Zero Cas 0 1 I 6  t S-c .YS 

5 Zero Cas 0 / 8 1 p a 7  .*- 
' 6 ~  Upscale 237 23 7 33b / I Ls-C-0 .w 

6 Zero Cas 0 I 0 1 1 2 5 T  . ((0 
Upscale 237 237 a3 r 7t 2ro  . &3 

7 Zero Cas 0 / 0 1 3 0  - Crg 
Upscale )3 5- 237 23 L7 I k 5 7  . UCJ 

1 L s 2  

Upsczle 1 1 3 9  2 37 1370 / 1s- */0 

/ )qr 

I >l .c 

a Zero Cas 0 

Upscale 

9 Zero Cas 0 

Upscale 

10 Zero Cas 0 

Upscale 

11 Zero Cas 0 

Upscale I I 

Upscale I I I I 
12 Zero Cas I o 1 I 

1st be within 5 %  or me span ror tne zero or upscale cal. gas. 



I- - 

I- 
I- 
I 
I 
I 
I, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r 

Operator 4 
I‘ Run Time 111 Cylinder Analyzer Resp (PPM) Difi. Span Yo 

Value CE-SB Val. oi 
p p ~ )  Cal. Err. Sys. Bias (PPM) (PPM) ’ Span 

(HRS) 

1 Zero Cas 0 0 CJ 0 2= Io 
a-0 Upscale 11.0 I/o.q l1-0 - ec /.o 

Zero Cas 0 6 0 0 .O 0 
Upscale /Lo / o b  10.9 I - i  ro -s. 

3 Zero Cas 0 b I . I  - /  “0 .m 
1)s 2 Upscale I/,.o /o& I A?.? - I  ,O .sz, 

4 Zero Cas 0 0 10 I 2 0  
I n 

I S  Zero Cas 0 6 a /  - I  20 -393 

1 6  Zero Cas 0 G I - i  7 0  - =G 
I I /% c 

I I Lo .46 
1 7 Upscale /I- GJ ff?& / Is0 . 2  I 2c. L O G  

ms-g I 2  

I / ‘ ~ 6  Upscale I,,-* / f .  d . 2  -0 405 

l 7  

i 

i I f ~ z - t (  -Upscale I(. 0 /b.g ! b-9 ‘ f  2-0 . S-6 

Upscale tee, f0.6 It. 0 2 70 I-@, I 
Zero Cas 0 6 

Zero Cas 0 

Upscale 

a 

9 Zero Cas 0 

Upscale 

10 Zero Cas 0 

Upscale 

11 Zero Cas 0 

Upscale 
4 

12 Zero Cas 1 o 
Upscale I I I 

MUST be within 5% or the span ror the zero or upscale cal. gas. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I - 

INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 
System Bias Check 

lob b N 5  /clbdKche/e A>, A9 Source /d04/ It’C& 
Test “ 9 7 9  Run 134 .c  D a t e P 2 6 Y  Site - T ; L / C C l  

Operator & 

.. 

(13319G \~T~C~WP\FORMN-(20--11 

F-15 



I 

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

- 
I - 

- 

c 

INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

C& System Bias Check 

Cylinder Analyzer Resp (PPM) 015. Soan 36 
Value CE-SB Val. oi 
(PPM) (PPM) Span (PPM) 

1 - 1 1  Time 
(HRS) ' 

Cal. Err. Sys. Bias 

Zero Cas 0 0 
~ 

/ .c .3v 
Upscale /c,o I i f , /  I I/*O / ?G 

0 0 . 7  . x  2 0  Lod 

Upscale /f<o / L  / / I -  0 c i  2 0  ;52; 

Zero Cas 0 0 0 0 2 0  0 

/I- r 
Zero Cas 0 0 I . 7 L  - 2  7 C  6 U U  
Upscale / G  a /& / / r. o ' (  & -m 
Zero Cas 0 G # (  2 0  sa. 

Zero Cas 0 0 . t  c f  ?C .w 

07 3 2  

Zero Gas 
/O 2 8  

''4- Upscale /60 16 1 0 Lo (i 

I 13w 

('33 Upscale 7~ 0 //-/ /d!? I . a  2 0  /ta 

-0 .* /(-d /(-/ / r -  o - /  'bs' Upscale 

le26 Zero Gas 0 0 i - I  LG *m 
Upscale //.a //c i /b -9 ' C  zs 1- cc 
Zero Gas 0 

Upscale 

Zero Gas 0 

Upscale 

Zero Cas 0 

Upscale I 

Upscale I I 
Upscale I I 

Zero Gas 0 

Zero Gas 0 

Nithln j?'e or the span ror the zero or upscale cai. gas. 
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perator 

Run Time = x *  Cylinder Analyzer Resp (PPM) Difi. Span 46 
Value CE-SB Val. o i  
( p p ~ )  (PPM) (PPM) Span Cal. Err. I Sys. Bias 

(HRS) 

1 Zero Cas 0 J 0 I ? m  #YO 
07s7 Upscale 2.39 I 237 23 y 1 .l/d 

2 Zero Cas I 0 / 3 2 24- .so 
Upscale 237 237 9 3 r  i UU .W 

/?fb Upscale 2 3 y  a7 zvo 3 *re L b  
4 Zero Cas 0 I (  0 k r c  -% 

' 3 0  Upscale 1237 237 123v 3 2J-d L?-O 

5 Zero Cas 0 r 2. I 2 C O  *w 
/r3? Upscale 1s 237 737 0 ? A T  

Zero Cas 0 1 6 1 2 r c  . k.69 
Upscale J3 p 23> a3y 3 2S.u  /-@# 

IO?/ 

0 .?YC 
0 3 Zero Cas 0 I I 

/ 6 g  
6 

7 Zero Cas 0 I 1 d Z P  CT 
($2  7 Upscale 139 2 3 7  73v 3 2 3 e  F L U  

a Zero Cas 0 

Upscale 
. 

9 Zero Cas 0 

Upscale 

10 Zero Cas 0 

Upscale 

1 1  Zero Cas 0 

Upscale 

12 Zero Cas 0 

Upscale I I I I 
ust ae within 5% or me span ior ;ne zero or upscale cal. gas. 
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INTERPOLL LABORATORIES, INC 
(61 21 786-6020 

t 0, System Bias Check 

Operator ./sk3 
Run Time Cylinder .Analyzer Resp (PPM) Diif. Soan 96 

Value CE-SB Val. Of 

(PPM) 

-11 

(PPM) (PPM) Span Cal. Err. I Sys. Bias 
(HRS) 

Zero Cas 0 I d  0 0 ? o  ‘ c i  
Upscale I C .  0 m. % 0 to 6 

“3’ Upscale I //.a B<< 10.r w La 0 
3 Zoro Gas 1 0 0 1 . 1  - 2G s7: 

I Z i b  Upscale 1 //o #zg /o. p <i a -% 

4 Zero Cas I o 0 - 1  . <  ZG L o o  
’3j-f Upscale 1 /f-o b d  I l ( -o  -1 1. ofj 

5 Zero Cas 0 I C ,  i c 20 . SB 
‘ r 3 f  Upscale / f e 6  /Up6 I /d-y - i  ‘td \st3 

6 Zero Cas 0 LI I f 2C .m 
Upscale /$.d /a*& / d  k 0, ?O 0- 

7 Zero Gas 0 G - 1  - 1  2 0  .m 
Upscale &.o /’.8‘ /o- 7 / 2 0  - 3 3  

i t  
0797 

2 Zero Cas 0 G I . i  PO .w 

I 

14 58 

/e2f 
a Zero Cas 0 

Upscale 

9 Zero Cas 0 

Upscale 

10 Zero Cas 0 

Upscale 

11 Zero Cas 0 

Upscale I 

Upscale I I I 
- 

12 Zero Cas 0 1  ’ I  
,vusr be within 5 %  of the span ror the zero or upscale cal. gas. 
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INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

,004 System Bias Check 
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INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

cct System Bias Check 

Source l / o V  LJ/AsE G/u 
Site 5 *IC 

lob G,O<,,< /~t (b5 k[ e 
Test "I!? Run / Date r3 
Operator 

Time 

3 

5 

E 
E 
E 
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INTERPOLL MBORATORIES, INC 
(61 2) 786-6020 

/c'sc System Bias Check 

iob Source 
Test Run Date Site 
Operator 
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.I. Time 
(Ha) 

Zero Cas 

Upscale 

Zero Cas 

Upscale 

8-71 !a 

O K  - 

Cylinder Analyzer Resp (PPM) Diif. Span Yo 
Value CE-SB Val. o i  
( p p ~ )  Cal. Err. Sys. Bias (PPM) (PPM) Span 

0 G 0 0 2-C 

0 0 I .[ 2 G  .sa 
//o / A /  /u* 9 *.a Zd /.e 

6 

/ b  0 I /I-/ 11 0 .r  -% 

ODerator 

/“A-9 

/ 24-r  

iithln 5% or 

Zero Cas 1 o Q a cl t L  

Zero Cas 0 1 0  .c . 2  7 -  /. 00 
Upscale I / b u  I /I-/ //.a - I  P o  .m 

- 0 
Upscale 7/.0 /f-/ /I. o . I  ? a  a9 

Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale I 
Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Cas 0 1  

Upscale I I 

Upscale I I 
Zero Cas I 0 I 

the span ror me zero or upscale cal. gas. 
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I N T E R  PO L L LAB 0 R A T O  R I ES 
(612) 7 8 5 - 6 0 2 0  

/% S v s t e m  B i a s  C h e c k  

. . . . . . . . . . . . . . . . . . . . . . . . . .  . ....... . ...... 
I i C y 1 i n d e r ; A n a l y z e r  Resp (ppm)jDiff. ISpan % 1 

Run ! T i m e  *** j V a l u e  '-.---.- - -___. , C E - S B ;  Val i o f  i 
... 1 ( H R S )  ........ ! i ( p p m )  i Cal Err ~ S Y S  B i a s  i(ppm)i(PPM)ispani 

........... -. . . . . .  f-. "-I-- '. .---z.-z.--'--..: ~..::-::~:.:~?&-:===. ;_=.. -.-==-:=--::,., ! -+-----..=:i - 

M u s t  b e  w i t h i n  5F 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  cal. gas. - 
5420-  11R 
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*** 

INTERPOLL LABORATORIES 

Calibration Error Chock 

Jab &/OJ Pe4fbe A A , 2 9  

Test &Rum& Date r-zY-9f 
Operator 

SO= Calibration: Time(HRS) d8fo 
Cy1 inder Analyzer Span Percent 

( p w )  (PPm) (ppm) (ppm) Span 
Value Response Difference Value of 

Zero ga6 

Hid level 

High level 

High level 

NO, Calibration: Time (HRS) 0 
Cy1 i nder Analyzer Span Percent 

(PPm) (ppm) ( w m )  (ppm) Span 
*** Value Response Difference Value of 

0 d s-co 0 0 

JB 83  7 2 p o  . YO 
c17 G P O  c '/3b 

Oa Calibration: Time(HRS) -10 

Difference 

COa Calibration: Time(HRS1 08-l& 

Difference 

Hust be within 2% of the span for each calibration gas S-420-10 
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- Interpol1 Laboratories, Inc. 
(612) 786-6020 

CERTIFICATE OF ANALYSIS FOR 
HIDRANGE STANDARD 6AS FOR HETHOD 3A 

v. I 
Vendor: ,dm 

Date o f  Preparation: v - Y - 9 0  
Label : //,.9F 70 m . 7  / Zd 95 9, d72 R d L  w?, 
Blend Specification: z "i, 

Cylinder No: $ k L L  r A 

Results M Analyses Of Standard 6as (by Orsat) 

Date o f  
Analysis Run co, (4 v/v) o* (% v/vl 

Analyst: 

d s u l t s  are within 5% of the vendor tag value; use tag value. a Results are not within 511 of the vendor tag value; conduct another 
set of triplicate analyses. 
All results within 2 5% of the average; relabel as above. 

fl All results not within 2 511 of the average; perform another set o f  
trip1 icate analyses. 

Approved by, 

5-424 
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7 .  E m i s s i o n  Tes t  P r o c e d u r e  

7.1 S e l e c t i o n  of S a m p l i n g  S i t e  a n d  S a m p l i n g  P o i n t s .  S e l e c t  a 
m e a s u r e m e n t  s i t e  a n d  s a m p l i n g  p o i n t s  u s i n g  t h e  same c r i t e r i a  
t h a t  a r e  a p p l i c a b l e  t o  t e s t s  p e r f o r m e d  u s i n g  Method  3. 

7 . 2  Sample  C o l l e c t i o n .  P o s i t i o n  t h e  s a m p l i n g  p r o b e  a t  t h e  f i r s t  
m e a s u r e m e n t  p o i n t ,  a n d  b e g i n  s a m p l i n g  a t  t h e  same r a t e  a s  u s e d  
d u r i n g  t h e  s a m p l i n g  s y s t e m  b i a s  c h e c k .  M a i n t a i n  c o n s t a n t  r a t e  
s a m p l i n g  ( i . e . .  5 10 p e r c e n t )  d u r i n g  t h e  e n t i r e  r u n .  The  
s a m p l i n g  t ime p e r  r u n  s h a l l  b e  t h e  same a s  f o r  t e s t s  c o n d u c t e d  
u s i n g  Method 3 p l u s  twice t h e  s y s t e m  r e s p o n s e  t ime.  F o r  e a c h  
r u n ,  use  o n l y  t h o s e  m e a s u r e m e n t s  o b t a i n e d  a f t e r  twice t h e  
r e s p o n s e  t ime  o f  t h e  m e a s u r e m e n t  s y s t e m  h a s  e l a p s e d  t o  d e t e r m i n e  
t h e  a v e r a g e  e f f l u e n t  c o n c e n t r a t i o n .  

7 . 3  Zero a n d  C a l i b r a t i o n  O r i f t  T e s t .  Follow S e c t i o n  7 . 4  o f  
Method 6C. 

8 .  Q u a l i t y  C o n t r o l  P r o c e d u r e s  

T h e  Pol l o w i n g  q u a l  i t y  c o n t r o l  p r o c e d u r e s  a r e  recommended w h e n  
t h e  r e s u l t s  o f  t h i s  m e t h o d  a r e  u s e d  f o r  a n  emis s ion  r a t e  
c o r r e c t i o n  f a c t o r ,  or excess  a i r  d e t e r m i n a t i o n .  T h e  t e s t e r  
s h o u l d  s e l e c t  one  o f  t h e  f o l l o w i n g  o p t i o n s  f o r  v a l i d a t i n g  
m e a s u r e m e n t  r e s u l t s :  

8 .1  I f  b o t h  0, a n d  CO,  a r e  m e a s u r e d  u s i n g  Method 3A. t h e  
p r o c e d u r e s  d e s c r i b e d  i n  S e c t i o n  4 . 4  o f  Method 3 s h o u l d  b e  
f o l l o w e d  t o  v a l i d a t e  t h e  0, a n d  C O ,  m e a s u r e m e n t  r e s u l t s .  

8 . 2  I f  o n l y  0, i s  m e a s u r e d  u s i n g  Method  3A. m e a s u r e m e n t s  o f  t h e  
s a m p l e  s t ream CO, c o n c e n t r a t i o n  s h o u l d  b e  o b t a i n e d  a t  t h e  s a m p l e  
b y - p a s s  v e n t  d i s c h a r g e  u s i n g  a n  O r s a t  or F y r l t e  a n a l y z e r .  o r  
e q u i v a l e n t .  D u p l i c a t e  s a m p l e s  s h o u l d  b e  o b t a i n e d  c o n c u r r e n t  w i t h  
a t  l e a s t  o n e  r u n .  Average t h e  d u p l i c a t e  Orsa t  or F y r i t e  a n a l y s i s  
r e s u l t s  f o r  e a c h  r u n .  Use t h e  a v e r a g e  C o t  v a l u e s  f o r  compar ison  
w i t h  t h e  0, m e a s u r e m e n t s  i n  a c c o r d a n c e  wi . th  t h e  p r o c e d u r e s  
d e s c r i b e d  i n  S e c t i o n  4 . 4  o f  Method 3. 

8 .3  I f  o n l y  C O I  i s  m e a s u r e d  u s i n g  Method  3 A .  c o n c u r r e n t  
m e a s u r e m e n t s  o f  t h e  s a m p l e  s t r e a m  CO,  c o n c e n t r a t i o n  s h o u l d  b e  
o b t a i n e d  u s i n g  a n  Orsa t  o r  F y r i t e  a n a l y z e r  a s  d e s c r i b e d  i n  
S e c t i o n  8 . 2 .  For e a c h  r u n .  d i f f e r e n c e s  g r e a t e r  t h a n  0 . 5  p e r c e n t  
b e t w e e n  t h e  Method 3A r e s u l t s  a n d  t h e  a v e r a g e  o f  t h e  d u p l i c a t e  
F y r i t e  a n a l y s i s  s h o u l d  b e  i n v e s t i g a t e d .  

9 .  E m i s s i o n  C a l c u l a t i o n  

For a l l  CO, a n a l y z e r s ,  a n d  f o r  0, a n a l y z e r s  t h a t  can b e  
c a l i b r a t e d  w i t h  z e r o  g a s .  f o l l o w  S e c t i o n  8 o f  Method 6C. e x c e p t  
e x p r e s s  a l l  c o n c e n t r a t i o n s  a s  p e r c e n t .  r a t h e r  t h a n  ppm. 

F o r  0, a n a l y z e r s  t h a t  u s e  a l o w - l e v e l  c a l i b r a t i o n  g a s  i n  p l a c e  

5-3 
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of a zero gas. calculate the effluent gas concentration using 
Equation 3A-1. 

c., - c,, - 
c. - c, 

Eq. 3 A - 1  c,,, = (C - C,) + c.. 

Where: 

c,,, = Effluent gas concentration, dry basis, percent. 
C,, = Actual concentration o f  the upscale calibration gas. 

c,, = Actual concentration of the low-level calibration gas. 

C. = Average o f  initial and final system calibration bias check 

C, = Average of initial and final system calibration bias check - responses for the low-level gas. percent. 
C = Average gas concentration indicated by the gas analyzer, 

percent. 

percent. 

responses f o r  the upscale calibration gas. percent. 

dry basis, percent. 

10. Bi bl i ography 

Same a s  bibliography of Method 6C 

I 
. I  
1 
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I' 
I 
I 
I 
I 
1 

I' 

5-4 



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

Particulate Loading and Emission Rates 

The particulate emission rates were determined per EPA Methods 1 - 5, CFR Title 40, 

Part 60, Appendix A (revised July 1, 1992). In this procedure a preliminary velocity profile 

of the gases in the flue is obtained by means of a temperature and velocity traverse. On the 

basis of these values, sampling nozzles of appropriate diameter are selected to allow 

isokinetic sampling, a necessary prerequisite for obtaining a representative sample. 

The sampling train consists of a heated glass-lined sampling probe equipped with a 

Type 5 pitot and a thermocouple. The probe is  attached to a sampling module which houses 

the all-glass in line filter holder in a temperature controlled oven. 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 ME glass 

fiber filter where particulates are removed. The sample gas is 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 gasrneter 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. Nornographs are used 

for rapid determination of the sampling rate. 

1 0310946:~TACK\WP\PRCCEDURESUa Pl(1-5) 
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Particulate Loading and Emission Rates 

After sampling i s  complete, the filter i s  removed and placed in a clean container. The nozzle and 

inlet side of the filter holder are quantitatively washed with acetone and the washings are stored in a second 

container. A brush is  often used in the cleaning step to help dislodge deposits. The samples are returned 

to the laboratory where they are logged in and analyzed. The volume of the acetone rinse ("probe wash") 

is  noted and then the rinse is  quantitatively transferred to a tared 120 cc porcelain evaporating dish and the 
acetone evaporated off at 97-105 OF. This temperature is  used to prevent condensation of atmospheric 

moisture due to the cooling effect induced by the evaporation of acetone. The acetone-free sample is  then 

transferred to an oven and dried at 105 "C for 30 minutes, cooled in a desiccator over Drierite, and then 

weighed to the nearest .01 mg. The filter sample i s  quantitatively transferred to a &inch watch glass and 
dried in an oven at 105 "C for two hours. The filter and watch glass are then cooled in a desiccator and 

the filter weighed to the nearest .01 mg. All weighings are performed in a balance room where the relative 
humidity is  hydrostatted to less than 50% relative humidity. Microscopic examination of the samples i s  

performed if any unusual characteristics are observed. The weight of the acetone rinse is  corrected for the 

acetone blank. The Drierite column is weighed on-site and the water collected by Drierite is  added to the 

condensate so that the total amount of absorbed water may be ascertained. 

Integrated flue gas samples for Orsat analysis were collected simultaneously wiih each pollutant 

sample. The samples were collected in 15-liter gas sampling bags at a constant flow rate throughout each 

particulate run. The bags were at a constant flow rate throughout each particulate run. The bags were then 

returned to the laboratory and analyzed by Orsat analysis. Standard commercially prepared solutions were 

used in the Orsat analyzer (sat. KOH for carbon dioxide and reduced methylene blue for oxygen). 

030894C:&TACK\WP\PROCEDURE9PM3aP2(6) 

5-6 

--r 

e 
I 
I 
I 
I 
I 
I 
I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
El 
I 



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

Condensible Organic Compounds Analysis 
(State of Minnesota - MPCA Exhibit C) 

Method ll-8672-MN 

Equipment: Separatory funnel - 500 cc with Teflon stopcock 

Powder funnel - 75 mm ID with a 17 mm stem 

Evaporating dish(es) - 200 cc or 250 cc beaker 

Reagents: Diethyl ether - reagent grade 

Chloroform - reagent grade 

Sodium sulfate - (ACS) granular anhydrous 

Toluene - (if 3% hydrogen peroxide is used to collect the samples) 

Glass wool (Pyrex microfiber) 

PREPARATION 

I. Place 1 kg of granular anhydrous sodium sulfate in a shallow tray and heat to 

2OO0C for at least four hours. Store in a tightly sealed glass container. 

2. Place a plug of clean glass wool in the stem of the powder funnel. The plug must 

be of sufficient size so that it is  held snugly in place by its own pressure. Add 

a one-inch layer of dry sodium sulfate. 

1 
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SAMPLING 

An all-glass impinger assembly i s  used in the back half of the €PA Method 5 sampling 

train when an organic wet catch i s  to be collected. The impinger assembly consists of a 

modified impinger, a Greenburg Smith irnpinger followed by another modified irnpinger. 

The third irnpinger should have a temperature measuring device at the outlet upstream of a 

final impinger or desiccant column to monitor the temperature of the outlet gas stream. Prior 

to the start of the test, each of the first two impingers should be charged with 100 g of Class 

I water. The Method 5 train should be operated as provided for in €PA Method 5. Ice 

should be added to the irnpinger bath to keep the temperature of the gas at the outfet at or 

less than 68OF. After the post test leak check, the impinger train is  removed and irnpinger 

contents poured into a tared all-glass sample bottle and closed with a Teflon-lined cap. The 

sample bottle is  then weighed and the total condensate calculated by subtraction of the 

bottle tare weight and the weight of initial water added to the impingers (200 g). A label is 
affixed and the sample i s  returned to the laboratory for analysis. The sample should be 

stored at 4OC i f  the analysis is not conducted within 48 hours. 

030894-G:~TACK\WPU1ETHOD9lI-8672.MN 
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ANALYSIS 
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Caution! Work in vented hood!!! 

A. Organic Blank Determination 

1. Pour 125 ml of ethyl ether and 125 ml of chloroform into a tared beaker. 

2. Evaporate solvent in hood at 7OoF or less until no solvent remains. 

3. Desiccate the sample in dish for two hours. 

4. Weigh the sample to nearest 0.1 mg, record and report on Form LSC-03C. 

B. Organic Sample Determination 

1. Test for peroxide in sample ether using KI strips. (If KI strip shows positive, 

contact your supervisor before proceeding.) 

2. Transfer the sample solution quantitatively to a 500 ml separatory funnel. Use 

the first of three 25 ml chloroform aliquots to rinse the sample container. 

3. Extract with three 25 ml portions of chloroform. (Shake and vent to release 

pressure about 4 to 5 times each.) Allow the phases to separate. (Bottom layer 

i s  chloroform.) Draw off the bottom layer, transferring the solvent with a funnel 

containing a plug of sodium sulfate into a tared beaker. (Do not draw off any of 

the aqueous layer.) 

4. After the three chloroform extractions, use two 25 ml portions of chloroform to 

rinse the sodium sulfate, collecting the rinses in the same tared beaker as the 

extracts. 

030894C:\STACKlWP\METHODS\II-8672.MN 
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5. Next extract the sample three times with 25 ml aliquots of ethyl ether. (Shake 
and vent to release pressure about 4 to 5 times each.) Allow the phases to 

separate. (Top layer i s  ethyl ether.) Draw off the bottom layer (aqueous) into 

another separatory funnel taking less than 1 ml of the ethyl ether layer with. 

Decant the ethyl ether, passing it through sodium sulfate and collecting the ethyl 

ether in the same tared dish as the chloroform. 

-. 
I 
I 

6. After the three ethyl ether extractions, take two 25 ml portions of ethyl ether and I 
rinse the sodium sulfate collecting the rinses in the same tared beaker as the 

extracts. I 
I 
I 
I- 
I 

7. Evaporate the solvents (chloroform and ethyl ether) in the tared beaker in the 

hood at 70°F or less until no solvent remains. (Use no heat and have no sources 

of ignition in the hood when doing this procedure.) Do not evaporate so quickly 

as to allow evaporative cooling to lower the temperature of the container below 

the dew point of water, otherwise, water will be condensed out in the container. 

8. Desiccate to constant weight (two hours). Record and report the final weight to 

the nearest 0.1 mg on Form LSC-03G. 

I I .  INORGANICS 

I If inorganic residue information i s  required, the following procedure should be 

conducted: 

A. Inorganic Blank Determination 

1. Vent the remaining aqueous phase from the organic extraction in the hood to 1 
remove residual organic solvents (usually overnight). 

2. Decant the impinger catch into a tared evaporating dish. 
I 
I 
I 

030894d:bTACK\WP\METHOD~ll-8672.MN I 

3. Evaporate all of the water in the sample in an oven at 10OoC, Take care not to 

boil to prevent bumping and loss of sample. 
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4. Cool the dried sample in the desiccator and desiccate until a constant weight is 

obtained. 

5. Report the results to the nearest 0.1 mg on Form LSC-03C. 

B. Inorganic Sample Determination 

Follow steps 1-5 in Section A above. 

NOTES 

I. For the organics determination, in the rare event that the impinger catch resulted from 

a Modified Method 6 determination (SO,), whereby the solution contains dilute hydrogen 

peroxide (2 3%). do use ether as an extraction solvent. Substitute toluene for ethyl 

ether in Section I .  (Ether in the presence of peroxide forms explosive hydroperoxide.) 

2. In the organics determination, more than three extractions may be required to extract 
all of the organics. Additional extractions should be performed if the aqueous phase is 
s t i l l  cloudy. 

3. Special state requirements: 
Michigan - Total sample evaporated in tared evaporating dish on steam bath. 

- Iowa - Organics and inorganics separately, as required. 

Wisconsin - Use Method 11-8672-Wl. 

Rest of states - Organics only. 

REFERENCES 

Proposed standards of Performance for New Stationary Sources, Federal Registerx(l59) Part 

I I ,  August 1, 1979. 

Minnesota Pollution Control Agency, Exhibit C. 
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METHOD 6C-DE1ZRMINATIOPI OF SULFUR DI- 
OXIDE EmarssroNs F’ROM STATIQXhRY 
SOURCES (INSTRmmTAL ANALYZER PROCE- 
DURE) 

1. Applicability and Principle 
1.1 Applicability. This method is applica- 

ble to the determination of sulfur dioxide 
(SO,) concentrations in controlled and un- 

3-13 ;I 
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controlled emissions from stationary Sources 
only when specified within the re-ations. 
1.2 Principle. A gas sample is Continuous- 

ly extracted from a stack. and a portion of 
the sample is conveyed to an ivtrumental 
analyzer for determination of SO, gas COD 
centration using an ultraviolet (W). nondis- 
persive infrared (NDIR). or fluorescence m- 
alyzer. Performzi~ce specifications and test 
procedures are provided to ensure reliable 
data. 
2. Range and Sensit ivity 
2.1 Analytical Range. The analytical 

range is determined by the instrumental 
design. For this method. a portion of the an- 
alytical range is selected by choosing the 
span of the monitoring system. The span of 
the monitoring system shall be selected 
such that the pollutant gas concentration 
equivalent to the emission standard is not 
less than 30 percent of the span. If at  any 
time during a run the measured gas concen- 
tration exceeds the span. the run shall be 
considered invalid. 

2.2 Sensitivity. The minimum detectable 
h i t  depends on the analytical range. span. 
and signal-to-noise ratio of the measure- 
ment system. For a well desigried system, 
the minimum detectable limit should be less 
than 2 percent of the S P ~ .  
3. Definitions 
3.1 Measurement S~stem. The total 

equipment required for the detem.htion 
of gas concentration. The measurement 
system consists of the following major sub- 
systems: 
3.1.1 Sample Interface. m a t  portion of a 

system used for one or more of the follow- 
ing: sample acquisition. sample trawport. 
sample conditioning. or protection of the 
analyzers from the effects of the stack ef- 
nLieE:. 
3.1.2 Gas Analyzer. That portion of the 

system that senses the gas to be measured 
and generates an output proportional to its 
concentration. 
3.1.3 Data Recorder. A strip chart record- 

er, analog computer. or digital recorder for 
recordhg measurement data from the ann- 
lyzer output. 
3.2 Span. The upper limit of the gas con- 

centration measurement range displayed on 
the data recorder. 
3.3 Calibration Gas. A known concentra- 

tion of a gas in an appropriate diluent gas. 
3.4 Analyzer Calibration Error. The dlf- 

ference between the gas concentration ex- 
hibited by the gas analyzer and the known 
concentration of the calibration gas when 
the calibration gas 16 introduced directly to 
the analyzer. 
3.5 Sampling System BU. The differ- 

ence between the gae concentrations exhib- 
ited by the measurement system when a 
known concentration gas fs introduced at 
the outlet of the sampling probe and when 

the same gas is introduced directly to the 
analyzer. 
3.6 Zero Drift. The difference ki the 

measurement system output reading from 
the initial calibration response at the zero 
concentration level after a stated period of 
operation during which no unscheduled 
maintenance. repair, or adjustment took 
place. 
3.7 Calibration Drift. The difference in 

the measurement system output reading 
from the initial calibrAtion response at a 
mid-range calibration value after a stated 
period of operation during which no un- 
scheduled maintenance. repair, or aajut-  
ment took place. 
3.8 Response Time. The amount of time 

required for the measurement system to dis- 
play 95 percent of a step change in gas con- 
centration on the data recorder. 
3.9 Interference Check. A method for de- 

tecting analytical interferences and exces- 
sive biases through direct comparison of gas 
concentrations provided by the measure- 
ment system and by a modified Method 6 
procedure. For this check, the modified 
Method 6 samples are acquired at the 
sample by-pass discharge vent. 
3.10 Calibration Curve. A graph or other 

systematic method of establishing the rela- 
tionship between the analyzer response and 
the actual gas concentration introduced to 
the analyzer. 
4. Measurement System Performance Sped-  
jiIXti0W 

4.1 Analyzer Calibration Error. Less than 
2 2  percent of the span for the zero, mid- 
range. and high-range calibration gases. 
4.2 Sampling System Bias. Less than e 5  

percent of the span for the zero, and mid- or 
high-range db ra t ion  gases. 
4.3 Zero Drift. Less than 2 3  percent of 

the span over the period of each run. 
4.4 Calibration Drift. Less than 2 3  per- 

cent of the span over thz period of each 
nuL 

4.5 Interference Check. Less than f7 
percent of the modified Method 6 result for 
eachnuL 
5.  Appamtus and Reage7atr 
5.1 Measurement System. Any measure- 

ment system for SO, that meets the specifl- 
cations of this method. A schematic of an 
acceptable measurement system ls shown in 
Figure 6C-1. The essential components of 
the measurement system are described 
below 
5.1.1 Sample Probe. Glass. stainless steel, 

or equivalent. of sufficient length to tra- 
verse the sample points. T h e  sampling 
probe ahall be heated to prevent condemn- 
tlon. 
5.1.2 Sample Line. Heated (sufficient to 

prevent condensation) stainless steel or 
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Teflon tubing. to transport the sample gaS 
to the moisture removal system. 

5.1.3 Sample Transport Lines. Stainless 
steel or Teflon tublng. to transport the 
w p l e  from the moisture removal sYstem 
to the sample pump, sample flow rate con- 
trol, and sample gas manifold. 

5.1.4 Calibration Valve Assembly. A 
Chree-way valve asernbly. or equivalent. for 
5locking the sample gar flow and introduc- 
:cg calibration gases to the measurement 
system at the outlet of the sampling probe 
xhen in che calibration mode. 

5.1.5 Moisture Removal System. A refrig- 
erator-type condenser or similar device (e&. 
xmeation dryer). to remove condensate 
continuously from the sample gas while 
naintaining minimal contact between the 
condensate and the sample m. The m o b  
:ure removal system is not nece- for 
analyzers that can measure gas concentra- 
tions on a wet basis: for these analyzers. (1) 
heat the sample lfne and all interface com- 
ponents up to the inlet of the analyzer suffl- 
ciently to prevent condensation. and (2) d e  
!ermine the moisture content and correct 
the measured gas concentrations to a CkY 
basis using appropriate methods. subject to 
the approval of the Administrator. The de- 
termination of sample moisture content is 
not necessary for pollutant analyzers that 
measure concentrations on a wet bask when 
(1) a wet basis C h  analyzer operated ac- 
cording to Method 3A is used to obtain si- 
multaneous measurements. and (2) the pol- 
Iutant/COl measurements are used to deter- 
mine emissions in units of the standard. 

5.1.6 Particulate Filter. An in-stack or 
heated (sufficient to prevent water conden- 
sation) out-of-stack filter. The filter shall be 
borosilicate or quartz glass wool, or glass 
fiber mat. Additional filters at the inlet or 
outlet of the moisture removal system and 
met of the analyzer may be used to prevent 
accumulation of particulate material in the 
measurement system and extend the useful 
Uie of the components. All filters shall be 
fabricated of materials that are nonreactive 
to the gas being sampled 
. 5.1.7 Sample Pump. A leak-free pump. to 
pull the sample gas through the system at a 
flow rate suffkient to minimize the re- 
sponse time of the measurement system. 
The pump may be constructed of any mate- 
rial that is nonreactive to the gas being sam- 
pled 

5.1.8 Sample Flow Rate Control. A 
sample flow rate control valve and rotame- 
ter, or equivalent. to maintain a constant 
sampling rate within 10 percent. 

(Nore: The tester may elect to LNtall a 
back-pressure regulator to maintain the 
sample gas manifold at a constant presure 
Ln order to protect the analuzerts) from 
overpressurtzation. and to minimize the 
need for flow rate adjustments.) 

Pt. 60, App. A, Meth. 6C 

5.1.9 Sample Gas Manifold. A sample gas 
manifold. to divert a portion of the sample 
gas stream to the analyler, and the remain- 
der to the by-pau *hame vent. The 
sample gas manUold should slso indude 
provisions for introducfng calibration gases 
directly to the analyzer. The manifold may 
be constructed of any material that is non- 
reactive to the gas being sampled. 

5.1.10 Gas Analyzer. A W or NDIR a b  
sorption or fluorescence analyzer. to deter- 
mine continuously the SO, concentration in 
the sample g s  stream. The analyzer shall 
meet the applicable performance specifica- 
tions of Section 4. A means of controlling 
the analyzer flow rate and a device for de- 
termining proper sample flow rate (ex.. pre- 
cision rotameter. pressure gauge down- 
stream of all flow controls. etc.) shall be 
provided at the analyzer. 

( N o m  Eousing the analyzerts) in a clean. 
thermally-stable. vibration-free environ- 
ment will  mlnimize drift in the analyzer 
calibration.) 

5.1.11 Data Recorder. A strip chart re- 
corder. analog computer. or digital recorder. 
for recordhe measurement data The data 
recorder resolution (Le.. readability) shall 
be 0.5 percent of s p a  Alternatively. a did- 
tal or analog meter having a resolution of 
0.5 percent of span may be used to obtain 
the analyzer responses and the readings 
may be recorded manually. If this alterna- 
tive is used. the readings shall be obtained 
at equally spaced intervals over the dura- 
tion of the sampling run. For sampling run 
durations of less than 1 hour, measurements 
at  1-minute intervals or a minimum of 30 
measurements. whichever is less restrictive. 
shall be obtained. For sampling run dura- 
tions greater than l hour, measurements at  
2-minute intervals or  a minimum of 96 
measurements. whichever is less restrictive. 
shall be obtained. 

5.2 Method 6 Apparatus and Reagents. 
The apparatus and reagencs described in 
Method 5. and shown by the schematic of 
the sampling train in FYgure 6C-2. to con- 
duct the interference check 

5.3 SOI Calibration Gases. The calibra- 
tion gases for the gas analyzer shall be SUI 
in NI or SO, in air. Alternatively. SOl/CoI,  
SO,/O.. or SO,/COl/Ol  gas mixtures in Nl 
may be used. For fluorescence-based anal- 
en. the OI and C h  concentrations of the 
calibration gases as introduced to the ana- 
lyzer shall be within l percent (absolute) 01 
and 1 percent (absolute) COI of the 0, and 
Co, concentrations of the effluent samples 
as introduced to the analyzer. Alternatively. 
for fluorescence-based analyzers. use calf- 
bration blends of S a  in air and the norno- 
gmphs provided by the vendor to determine 
the quenching correction factor (the efflu- 
ent 0% and COI concentrations must be 
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~ O W ~ J .  Use three calibration speci- 
fied below: 
5.3.1 High-Range Gas. Concentration 

equivalent to 80 to 90 percent of the span. 
5.3.2 Mid-Range Gas. Concentration 

equivalent to 50 to 60 percent of the span. 
5.3.3 Zero Gas. Concentration of less 

than 0.25 percent of the span. Purified am- 
bient air may be used for the zero gas by 
passing air through a charcoal filter. or 
through one or more impingen containing a 
solution of 3 percent Hz02. 
6 .  Measurement System Perfonnunee Test 
Procedures 

Perform the following procedures before 
measurement of emissions (Section 7). 
6.1 Calibration Gas Concentration Verifi- 

cation. There are two alternatives for estab- 
lishing the concentrations of calibration 
gases. Alternative Number 1 is preferred 
6.1.1 Alternative Number 1-Use of cali- 

bration gases that are analyzed following 
the Environmental Protection Agency Tra- 
ceability Protocol Number 1 (see Citation 1 
in the Biblioflaphy). Obtain a certification 
from the gas manufacturer that Protocol 
Number 1 was followed. 
6.1.2 Alternative Number 2-Use of cali- 

bration gases not prepared according to Pro- 
tocol Number 1. If this alternative is chosen. 
obtain gas mixtures with a manufactureis 
tolerance not to exceed c2 percent of the 
tag value. Within 6 months before the emis- 
sion test, analyze each of the calibration 
gases in triplicate using Method 6. Citation 
2 in the Bibliography describes procedures 
and techniques that may be used for this 
analysis. Record the results on a data sheet 
(example is shown in Figure 6C-3). Each of 
the individual So1 analytical results for 
each calibration gas shall be within 5 per- 
cent tor 5 ppm. whichever is greater) of the 
triplicate set average: otherwise, dixard the 
entire set, and repeat the triplicate analy- 
6es. If the average of the triplicate anslpses 
is wlthin 5 percent of the calibration gas 
manufacturer's cylinder tag value. use the 
tag value: otherwise. conduct at  least three 
additional analyses until the results of six 
consecutive runs agree with 5 percent tor 5 
ppm. whichever is greater) of their average. 
Then use this average for the cylinder 
value. 

6.2 Measurement System Preparation. 
k e m b l e  the measurement system by fol- 
lowing the manufacturer's written instruc- 
tions for preparing and preconditioning the 
gas analyzer and. BS applicable, the other 
system components. Introduce the callbra- 
tion gases In any sequence. and make all 
necessary adjustments to calibrate the ana- 
lner and the data recorder. Adjust system 
components to achieve correct sampling 
rates. 
6.3 Analyzer Calibration Error. Conduct 

the analyzer calibration error check by In- 
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troducing caiibracion gases in the me- 
ment system at any point upstream of the 
gas analyzer as follows: 
6.3.1 After the measurement system has 

been prepared for use. introduce the zero, 
mid-range. and high-range gases to the ana. 
lyzer. During this check. make no adjust. 
menu to the system except those n w  
tu achieve the correct calibration gas flow 
rate at the analyzer. Record the analyzer re 
sponses to each calibration gas on a form 
similar to Figure 6C-4. 

Nom A calibration curve established prfor 
to the analyzer calibration error check m a y  
be used to conveit the analyzer response 
the equivalent gas concentration introduced 
to the analyzer. However, the same correc. 
tion procedure shall be used for all effluent 
and calibration measurements obtained 
during the test. 
6.3.2 The Bnalyzer calibration error 

check shall be considered invalid if the g a ~  
concentration displayed by the analyzer ex- 
ceeds 2 2  percent of the span for any of the 
calibration gases. If an invalid calibration b 
exhibited. take corrective action. and repeat 
the analyzer calibration error check until 
acceptable performance is achieved. 

6.4 Sampling System Bias Check. Per- 
form the sampling system bias check by in- 
troducing calibration gases at the calibra- 
tion valve installed at the outlet of the sam- 
pling probe. A zero gas and either the mid- 
range or high-range gas, whichever most 
closely approximates the effluent concen- 
trations. shall be used for this check as fol- 
lows: 

6.4.1 Introduce the Upscale callbration 
gas. and record the gas concentration dis- 
played by the analyzer on a form stmllar to 
Figure 6C-6. Then introduce zero gas. and 
record the gas amcentration displayed by 
the analyzer. During the sampling system 
biss ch- operate the system at the 
normal sampling rate. and make no ad jUa  
men& to the measurement system other 
than those necessary to achieve proper d- 
bration gas flow r a b  at the analyzer. Alter- 
nately introduce the zero and upscale gases 
until a stable response is achleved. The 
tester shall determine the measurement 
system response time by observing the times 
required to achieve a stable wponse for 
both the zero and upscale w. Note the 
longer of the two times as the response 
time. 

6.4.2 The sampling system bias c h d  
shall be considered i n v d d  if the dlfference 
between the gas concentntions displayed by 
the messurement sostem for the analyzer 
CSllbratiOn error check and for the sampling 
xystem bfas check exceeds f5 percent of the 
span for either the zero or upscale calfbra- 
tion gas. If an invalid calibration is exhibit- 
ed. take corrective action. and repeat the 
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gmplhg spstem blas check until acceptable 
performance is achleved. If adjustment to 
the analyzer is required, first repeat the an- - calibration e m r  check then repeat 
the Sam~Ung spstem biaa check. 
7. E r n i d a n  Tat Procedure 
7.1 Selectlon of Sampling Site and Sam- 

p u g  Points. Select a measurement site and 
samplhg points ushg the same criteria that 
are applicable to Method 6. 
7.2 Interference Check Preparation. For 

each individual analyzer. conduct an inter- 
ference check for at least three runs during 
the Initial field test on a particular source 
category. Retain the results. and report 
them with each test performed on that 
m m e  category. 

If an inrerference check is bejslg per- 
formed assemble the modified Method 6 
train (flow control valve. two midget fm- 
2ingers containing 3 percent &a. and d r ~  

meter) as shown in Figure 612-2. Install 
:he sampling train to obtain a sample at the 
measurement system sample bypass  dJs- 
charge vent. Record the initid dry gao 
meter reading. 

7.3 Sample Collection. Position the s a -  
pling probe at the f i rs t  measurement point. 
md begin sampling at the same rate as used 
during the sampling system bias check 
~ a i n t a i n  constant rate sampling (Le.. 210 
percent) during the entire nm The sam- 
pling time per run shall be the same as for 
Xethod 6 PIUS CW'iCe the system response 
time. For each run. use only those measure- 
ments obtained after twice response time of 
the measurement system has elapsed to de- 
termine the average effluent concentration. 
If an interference check is being performed 
open the flow control valve on the modified 
Method 6 train concurrent with the initi- 
ation of the Satupling period. and adjust the 
flow to 1 liter per minute (210 percent). 

(Nom If a pump is not used in the modi- 
fied Method 6 train. caution should be exer- 
cised in adjusting the flow rate since 
overpressurization of the impingers may 
cause leakage in the impinger train. result- 
ing in positively biased results). 

7.4 Zero and Calibration Drift Tests. Im- 
mediately preceding and following each run. 
or if adjustments are necessary for the 
measurement system during the run. repeat 
the sampling system bias check procedure 
described in Section 6.4 (Make no adJust- 
ments to the measurement system until 
after the drift checks are completed.) 
Record and analyzer's responses on a form 
similar to Figure 6C-5. 

7.4.1 If either the zero or upscale calibra- 
tion value exceeds the sampling system bias 
specification. then the run is considered in- 
valid. Repeat both the analyzer calibration 
error check procedure (Section 6.3) and the 
sampling system bias check procedure (Sec- 
tion 6.4) before repeating the run. 

7.4.2 If both the zero and upscale callbra- 
tion values are within the sampling system 
bfm sueciflcstfon, then use the average Of 
the tnltFal8nd fW bias cheflr values to Cal- 
culate the m concentration for the rua. If 
the zero or upscale calibration drUt value 
exceeds the drift mts. based on the differ- 
ence between the sampling system bias 
check responses immediately before and 
after the run, repeat both the analyzer call- 
bration error check procedure (Section 6.3) 
and the sampling system bias check proce- 
dure (Section 6.4) before conducting addi- 
tional runs. 

7.5 Interference Check (if performed). 
After completing the run, record the final 
dry gas meter reading. meter temperature. 
and barometric mesure. Recover and ana- 
lyze the contents of the midget impingers. 
and determine the SO, gas concentration 
using the procedures of Method 6. (It is not 
necessary to analyze E P A  performance 
audit samples for Method 6. )  Determine the 
average gas concentration exhibited by the 
analyzer for the run. If the gas concentra- 
tions provided by the analyzer and the 
modified Method 6 differ by more than 7 
percent of the modified Method 6 result. 
the run is invalidated. 
8. Ernhion Calculation 

The average gas effluent concentration is 
determined from the average gas concentra- 
tion displayed by the gas analyzer, and is 
adjusted for the zero and upscale sampling 
system bias checks. as determined in accord- 
ance with Section 7.4. The average gas con- 
centration displayed by the analyzer may be 
determined by integration of the area under 
the curve for chart recorders. or by averag- 
ing all of the effluent measurements. Alter- 
natively. the average may be calculated 
from measurements recorded at equally 
spaced intervals over the entire duration of 
the run. For sampling run durations of less 
than 1 hour. measurements at 1-minute in- 
tervals or a minimum of 30 measurements. 
whichever is less restrictive, shall be used. 
For sampling run durations greater than 1 
hour, measurements at  2-minute intervals 
or a minimum of 96 measurements, which- 
ever is less restrictive. shall be used. Calcu- 
late the effluent gas concentration using 
Equation 6C-1. 

Eq. 6C-1 
Where: 
C, = Effluent gas concentration. dry basis. 

ppm. 
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gas. pvm. 
Average of .Initial and fbd System 

calibration bias check responses for the 
upscale calibration gas. UP= 

Actual concentration of the upscale 
calibration gas. ppm. 

C, 

CIM 
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-OD %-ATIOH Or NrraoosR 
OIIDILS Ekssro~s Wox SZATXONARY 
sowas (XNSlTlvMnrrAL AHALYZER FRO- 
CDnnU) 

1. Applicability and Frincipk 
1.1 Applicability. Thts method is applica- 

ble to the determination of nitrogen oxides 
(NO,) mnceptrations in emissions from sta- 
tionary sources only when spedfied wi th in  
the regulations. 
1.2 PrfPdple. A gas simple Is continuous- 

ly extrscted from a stack. and a portion of 
the sample ir conveyed to an instrumental 
chemilumtnexent analyzer for determlna- 
tion of NO. concentmtion Performance 
specifications and test procedures are pro- 
vided to ensure reliable data 
2. Range and Sensitimtv 

Same bp Method 6C. Sections 21 and 22. 
3. Dfinitium 
3.1 Measurement System. The total 

equipment required for the determination 
of NO, concentration The mesnwment 
system consists of the following major sub- 
systems: 
3.1.1 Sample Interface. Gas Analyzer. 

and Data Recorder. Same as Method SC. 
Sections 3.1.1.3.1.2. and 3.1.3. 
3.1.2 NOI to NO Converter. A device that 

converts the nitrogen dioxide (NO,) in the 
sample gas to nitrogen oxide (NO). 

bration Error, Sampltne System Bias. Zem 
Drift, Calibration Drift, and Response Time. 
Same as Method 6C. Sections 3.2 through 
3.8. 
3.3 Interference Response. The output 

response of the meamrement system to a 

3.2 S P ~  Calibration Gas. A n a l a e ~  Call- 
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component In the sample gas. other than 
the gss component being measured. 
4. i+feasurement System Perfamance Sped- 
JSCUtiOTU 

Same as Method 6C. Sections 4.1 through 
4.4. 
5. Apparatus and Reagents 

5.1 Measurement System. Any mesure- 
ment system for NO, that meets the SPeCifi- 
cations of this method. A schematic of an 
acceptable measurement system is shown in 
Figure 6C-1 of Method 6C. The essential 
components of the measurement System are 
described below: 

5.1.1 Sample Probe. Sample Line. Cali- 
bration Valve Assembly. Moisture Removal 
System, Particulate Filter. Sample Pump, 
Sample Flow Rate Control. Sample Gas 
Manifold. and Data Recorder. Same Bs 
Method 6C. Sections 5.1.1 through 5.1.9. and 
5.1.11. 

5.1.2 NO. to NO Converter. That portion 
of the system that converts the nitrogen di- 
oxide (NO,) in the sample gas to nitrogen 
oxide (NO). An NOI to NO converter is not 
necesary U data are presented to demon- 
strate that the NOI portion of the exhaust 
gas is less than 5 percent of the total NO, 
concentration. 

5.1.3 NO, Analyzer. An ana lmr  based on 
the principles of chemlluminescence. to de- 
termine continuously the NO, concentration 
in the sample gas stream. The analyzer 
shall meet the applicable performance spec- 
Uications of Section 4. A means of control- 
Iing the aOalyzer flow rate and a device for 
determining proper sample flow rate (e.&. 
predsion rotameter. pressure gauge down- 
stream of all flow controls, etc.) shall be 
provided at the analyzer. 

5.2 NO= Calibration Gases. The callbra- 
tion gsses for the NO. analmer shall be NO 
in N,. Three calibration gases. as specified in 
Sections 5.3.1 through 5.3.3. of Method 6C. 
shsll be used. -bb ! - t  acS ma? be used for 
the zero gas. 
6. hfelcosuremmt System Ptrlonnance Test 
P n X e d U n t  

Perform the following procedures before 
meanvement of emissions (Section 7). 

6.1 Callbration Gas Concentration Verill- 
cation Follow Section 6.1 of Method 6C. 
except if calibration gas analysis is required. 
use Method 7. and change all 5 percent per- 
formance values to 10 percent tor 10 ppm, 
whichever is greater). 

6.2 Interference Response. Conduct an In- 
terference response test of the analyzer 
prlor to its initial use In the field. Thereal- 
ter. recheck the measurement system if 
changes are made In the instrumentation 
that could alter the interference response 
(e.&. a g e s  In the gas detector). Conduct 
the interference response in accordance 
with Section 5.4 of Method 20. 

6.3 Measurement System Preparation &,. 
alyLer Calibration Error. and S a D l e  
System Biss Check FOllOW S e c t i O l l S  6.2 
' A r G Z k  e.: e? xet?lee cc. 

6.4 NO, to NO Conversion Eiifcienq. 
Unless data are presented to demonstraq 
that the NO, concentration wit& the 
sample stream is not greater than 5 percent 
of the NO. concentration. conduct an NQ 
to NO conversion efficiency test In accord. 
ance with Section 5.6 of Method 20. 
7. Emiuion T a t  Aocedurr 

7.1 Selection of Sampling Site and Sam. 
pling Points. Select a meanvement site md 
sampbg  points =Lag the Same criteria 
are applicable to tests performed using 
Method 7. 

7.2 Sample Collection. Position the sam. 
pling probe at the first measurement point 
and begin sampling at the same rate as used 
during the system calibration drift test. 
Maintain comtmt rate sanpling (Le.. *IO 
percent) during the entire run. The sam- 
plhg  time per run shall be the same as the  
total time required to perform a run using 
Method 7. plus t d c e  the system resWllse 
time. For each run. use only those measwe. 
ments obtained after twice the respome 
time of the measurement system has 
elapsed. to determine the average effluent 
mncentratlon. 

7.3 Zero and Calibration Drift Test 
Follow Section 7.4 of Method 6C. 
8. Emusion Calculation 

Follow Section 8 of Method 6C. 
9. Blblfography 

Same as bibliography of Method 6C. 
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It is proposed that 40 CFR Parts 60 and 61 be amended as 

Pollows: 

1. The authority citations 

read as follows: 

42 U.S.C. 7401, 7411, 7412, 

for Parts 6 0  and 61 continue to 

7414, 7416, and 7601. 

2. In Part 6 0 ,  by adding Method 29 to Appendix A as 

follows: 

Appendix A - Test Methods 
’ * * * * *  
Method 29 - Detersination of Metals Emissions from Stationary 

Sources 

1. Applicability and Principle 

1.1 Applicability. This method is applicable to the ..a. 

determination of total chromium (Cr), cadmium (Cd), arsenic (As), 

nickel (Ni), manganese ( M n ) ,  beryllium (Be), copper (Cu), zinc 

(Zn) , lead (Pb) , selenium (Se) , phosphorus (P) , thallium (TI), 
silver (Ag), antimony (Sb), barium (Ba), and mercury (Hg) 

emissions from stationary sources This method may also be used 

for determining particulate emissions when the prescribed 

procedures and precautions are followed. 

procedures to further facilitate particulate determination may 

affect the front-half mercury determination. 

Changes in the 

1.2 Principle. A stack sample is withdrawn isokinetically 

from the source, with particulate emissions collected in the 

probe and on a heated filter and gaseous emissions collected in 

solutions of acidic hydrogen peroxide and acidic potassium 

6 
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permanganate. The recovered samples are digested, and 

appropriate fractions are analyzed for mercury by cold vapor 

atomic absorption spectroscopy (CVAAS) and for Cr, Cd, Ni, Mn, 

Be, Cu, Zn, Pb, Se, P, Tl, Ag, Sb, Ba, and AS by inductively 

coupled argon plasma emission spectroscopy (ICAP) or atomic 

absorption spectroscopy (AAS). Graphite furnace atomic 

absorption spectroscopy (GFAAS) is used for analysis of Sb, As, 

Dc, Pb, Se, and Tl if these elements require greater analytical 

-.sensitivity than can be obtained by ICAP. Additionally, if 

desired, the tester may use AAS for analysis of all metals if the 

resulting in-stack method detection limits meet the goal of the 

testing program. 

2. Range, Sensitivity, Precision, and Interferences 

2.1 Range. For the analysis described and for similar 

analyses, the ICAP response is linear over several orders of 

magnitude. Samples containing metal concentrations in the 

nanograms per ml (nglml) to micrograms per ml (pg/ml) range in 

t he  final analytical solution can be analyzed using t h i s  method. 

Samples containing greater than approximately 5 0  pgjml Cr, Pb, or 

As should be diluted to that level or lower for final analysis. 

Samples containing greater than approximately 20 pg/ml o f  Cd 

should be diluted to that level before analysis. 

2.2 Analytical sensitivity. ICAP analytical detection 

limits for the sample solutions (based on SW-846, Method 6010) 

are approximately as follows: Sb (32 nglml), As (53 nqfml), 

Ba (2 nglml), Be (0.3 nglml), Cd (4 nglml), Cr ( 7  ng/ml), 

7 
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Cu (6 ng/ml), Pb (‘42 ng/ml), Mn (2 ng/ml), Ni (15 ng/ml), 

P (75 ng/ml), Se (75 ng/ml), Ag (7 ng/ml), T1 (40 ng/ml), and 

Zn (2 ng/ml). 

dependent and may vary as the samFle matrix may affect the 

limits. 

aspiration AAS (based on SW-846, Method 7000 series) are 

approximately as follows: Sb (200 ng/ml) , As (2 ng/ml) , Ba 
(100 ng/ml) I Be (5 ng/ml) , Cd (5 ng/ml) , Cr (50 ng/ml) , CU 

The actual method detection limits are Sample 

The analytical detection limits for analysis by direct 

.. (20 ng/ml) I Pb (100 ng/ml) I Mn (10 ng/ml) , Ni ( 4 0  ng/ml) , 
Se (2 ng/ml) I Ag (10 ng/ml) T1 (100 ng/ml) I and Zn ( 5  ng/ml). 

The detection limit for mercury by CVUS is approximately 

0.2 ng/ml. The use of GFIWS can give added sensitivity conparod 

to direct aspiration AAS for the following metals: Sb ( 3  ng/ml), 

As (1 ng/ml), Be (0.2 ng/ml), Cd (0.1 ng/ml), Cr (1 ngfml), Pb 

(1 ng/sl) , Se (2 ng/ml) , and T1 (1 ng/ml) . 
2.3 In-stack Detection Limit. 

2.3.1 Using (1) the procedures described in this method, 

(2) the analytical detection limits described in the previous 

paragraph, ( 3 )  a volume of 300 ml (Fraction 1) for the front-half 

and 150 ml (Fraction 2A) for the back-half samples, and ( 4 )  a 

stack gas sample volume of 1.25 m’, the corresponding in-stack 

method detection limits are presented in Table 29-1 and 

calculated using Eq. 29-1. 

A x B/C = D Ea_. 29-1 
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A = Analytical detection limit, pg/ml. 

B = Volume of sample prior to aliquotting for 

analysis, ml. 

C = Stack sample volume, dsm’. 

D = In-stack detection limit, pg/m’. 

Values in Table 29-1 are calculated for the front- and back-half 

and/or the total train. 

2.3.2 To ensure optimum sensitivity in the measurements, 

the concentrations of target metals in the solutions are 

suggested to be at least ten times the analytical detection 

limits. Under certain conditions, and with greater care in the 

analytical procedure, this concentration can be as low as 

approximately three times the analytical detection limit. 

cases, on at least one sample (run) in the source t e s t  and for 

each metal analyzed, repetitive analyses, method of standard 

additions (MSA), serial dilution, or matrix spike addition, etc., 

shall be used to establish the quality of the data. 

In all 

2.3.3 Actual in-stack method detection iimits rill be 

determined based on actual source sampling parameters and 

analytical results as described above. If required, the method 

in-stack detection limits can be made more sensitive than those 

shown in Table 29-1 for a specific test by using one or more of 

the following options: 

2.3.4 A 1-hour sampling run may collect a stack gas 

If the sampling time is sampling volume of about 1.25 m3. 
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Front-half Back-half Back-half 

Eetal Imuincrers 4-6  Total Train 

Fraction 1 Fraction 2 Fractions 
Probe and Filter Impingers 1-3 "Hg, only" 

11.5 (l.l)* Antimony 7.7 (0-7)* 3.8 ( 0 . 4 ) *  
Arsenic 12.7 (0.3)* 6.4 (0.1)* 19.1 ( 0 . 4 ) *  
Barium 0 . 5  0 . 3  0 . 8  
Beryllium 0 . 0 7  ( 0 . 0 5 ) *  0.04 (0.03)* 0.11 ( 0 . 0 8 ) *  

Chromium 1.7 ( 0 . 2 ) *  0 . 8  (0.1)* 2 . 5  (0.3)* 
1.5 (0.03)* Cadmium 1.0 ( 0 . 0 2 ) *  0 . 5  (O.Ol)* 

Copper 1.4 0 . 7  2.1 
Lead 10.1 (0.2)* 

Xickel: 3.6 1.8 5 . 4  

5 . 0  ,(O.l)* 15.1 (0.3)* 
Manganese 0 . 5  ( 0 . 2 ) *  0.2 (0.1)* 0.7 (0.3)* 
Mercury 0.6** 3.0** 2 .  o** 5.6** 

Phosphorus 18 . 9  27 
Selenium 18 ( 0 . 5 ) *  9 (0.3)* 
Silver 1.7 0.9 2.6 
Tha 11 ium 9.6 ( 0 . 2 ) *  4.8.(0.1)* 14.4 (0.3)* 

27 ( 0 . 8 ) *  

Zinc 0 . 5  0.3 0 . 8  

( ) *  Detection limit when analyzed by GFAAS. ** Detection limit when analyzed by CVAAS, estimated for back-Half and 
total Train. 
Note: Actual method in-stack detection limits will be determined based 
on actual source sampling parameters and analytical results as described 
earlier in this section. 

Table 29-1. In-stack method detection limits. 
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limits would be one fourth the values shown in Table 29-1 (with 

this change, the method is four times more sensitive than a 

1-hour run. 

even more sensitive. 

Larger sample volumes (longer runs) would make it 

2.3.5 The in-stack detection limits assume that all of the 

sample is digested (except the aliquot for mercury) and the final 

liquid volumes for analysis are 300 ml (Fraction 1) for the 

.front-half and 150 ml (Fraction 2A) for the back-half sample. If 

the front-half volume is reduced from 300 to 30 ml, the front- 

half in-stack detection limits would be one tenth the values 

shown above (ten times more sensitive). If the back-half volume 

is reduced from 150 to 25 ml, the in-stack detection limits would 

be one sixth the above values. Matrix effect checks are 

necessary on sample analyses and typically are of greater 

significance for samples that have been concentrated to less than 

the normal original sample volume. Reduction to a volume of less 

than 25 ml may not allow redissolving of the residue and may 

increase interference by other compounds. 

2.3.6 When both of the above modifications are used 

simultaneously on one sample, the resultant improvements are 

multiplicative. 

by a factor of five and the total liquid sample digested volume 

Of both the front- and back-halves is reduced by a factor of six, 

the in-stack method detection limit is reduced by a factor of 

thirty (the method is thirty times more sensitive). Conversely, 

For example, where stack gas volume is increased 
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reducing stack sample volume and increasing 

will increase in-stack detection limits (the method would then be 

less sensitive). The front-half and back-half samples (Fractions 

lA and 2A) can be combined proportionally (see Section 1.2) prior 

to analysis. The resultant liquid volume (excluding the mercury 

fractions, which must be analyzed separately) is recorded. 

Combining the sample in this manner does not allow the point o f  

capture in the train to be determined. The in-stack method 

:detection limit then becomes a single value for ail metals excest 

mercury (due to exclusion of the mercury fraction). This 

discussion assumes no blank correction. Blank corrections are 

discussed later in this method. 

2.4 Precision. The precision (relative standard deviation) 

for each metal detected in a method development test at a sewage 

sludge incinerator are as follows: Sb (12.7 percent), As 

(13.5 percent), Ba (20.6 percent) , Cd (11.5 percent) , Cr 
(11.2 percent) , Cu (11.5 percent) , Pb (11.6 percent), P 
(14.6 percent), Se (15.3 percent), T1 (12.3 percent), and Zn 

(11.8 percent). The precision for Ni was 7.7 percent f o r  another 

test conducted at a source simulator. Beryllium, Mn, and Ag were 

not detected in the tests; however, based on the analytical 

sensitivity of the ICAP for these metals, it is assumed that 

their precisions should be similar to those for the other metals 

when detected at similar levels. 

2.5 Interferences. Iron can be a spectral interference 

during the analysis of As, Cr, and Cd by ICAP. A 1  can be a 
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spectral interfere'nce during the analysis of As and Pb by ICAP. 

Generally, these interferences can be reduced by diluting the 

sample, but this increases the method detection limit (in-stack 

detection limit). 

Bibliography or the other analytical methods used for details on 

potential interferences to this method. 

eliminate or reduce interferences to acceptable levels. For all 

GFAAS analyses, matrix modifiers should be used to limit 

Refer to Method 6010 of Citation 1 of the 

The analyst must 

:interferences, and standards should be matrix matched. 

3. Apparatus 

3.1 Sampling Train. A schematic of the sampling train is 

shown in Figure 29-1. It is similar to the Method 5 train and 

consists of the following components. 

3.1.1 Probe Nozzle (Probe Tip) and Borosilicate or Quartz 

Glass Probe Liner. Same as Method 5, Sections 2.1.1 and 2.1.2, 

except that glass nozzles are required unless alternate tips are 

constructed of materials that are free from contamination and 

-.: wrrl ? --L UUL - L I I C = ~ ~ S ~ =  :-A*.-,= viL\ the sazple. 

glass is used, no correction to the sample test results may be 

made to compensate for its effect on the sample. 

of plastic such as Teflon, polypropylene, etc. are recommended 

over metal fittings to prevent contamination; further, if 

desired, a single glass piece consisting of a combined probe tip 

and probe liner may be used, but such a single glass piece is not 

a requirement of this methodology) 

If ;I probe tip other than 

Probe fittings 
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3.1.2 Pitot 'Tube and Differential Pressure Gauge. Same as 

Method 2 ,  Sections 2.1 and 2.2, respectively. 

3.1.3 Filter Holder. Glass, same as Method 5, 

section 2.1.5, except a Teflon filter support or other non- 

metallic, non-contaminating support must be used in place of the 

glass frit. 

3.1.4 Filter Heating System. Same as Method 5, 

Section 2.1.6. 

3.1.5 Condenser. The following system shall be used for . 

condensing and collecting gaseous metals and determining the 

moisture content of the stack gas. The condensing system should 

consist of four to seven impingers connected in series with leak- 

free ground glass fittings or other leak-free, non-contaminating 

fittings. The first impinqer is optional and is recommended as a 

moisture trap. The second impinger (or the first HNO,/H2O2 

impinger) shall be as described for the first impinger in 

Method 5. The third impinger (or second HNO,/H,O, impinger) shall 

be the Greenburg Smith impinger w i t h  the standard tip described 

as the second impinger in Method 5, Section 2.1.7. All other 

impingers are the same as the first HN0,/H202 impinger previously 

described. A thermometer capable of measuring to within l0C (2'F] 

shall be placed at the outlet of the last impinger. If mercury 

analysis is not to be performed, the potassium permanganate 

impingers and the empty impinger preceding them are removed. 
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3.1.6 Metering System, Barometer, and Gas Density 

Determination Equipment. Same as Method 5, Sections 2.1.8 

through 2.1.10, respectively. 

3.1.7 Teflon Tape. For  capping openings and sealing 

connections, if necessary, on the sampling train. 

3.2 Sample Recovery. Same as Method 5, Sections 2.2.1 

through 2.2.8 (Probe-Liner and Probe-Nozzle Brushes or Swabs, 

Wash Bottles, Sample Storage Containers, Petri Dishes, Glass 

.'Graduated Cylinder, Plastic Storage Containers, Funnel and Rubber 

Policeman, and Glass Funnel), respectively, with the following 

exceptions and additions: 

3.2.1 Non-metallic Probe-Liner and Probe-Nozzle Brushes or 

Swabs. 

front-half of the sampling train. A description of acceptable 

all-Teflon component brushes or swabs are to be inclueed in EPA's 

mission Measurement Technical Information Center (MTIC) files. 

3.2.2 Sample Storage Containers. Glass bottles with 

For quantitative recovery of materials collected in the 

Teflon-lined caps which are non-reactive to the oxidizing 

solutions, with capacities of 1000- and 500-ml shall be used for 

KXnO,-containing samples and blanks. Polyethylene bottles may be 

used for other sample types. 

3.2.3 Graduated Cylinder. Glass or equivalent. 

3.2.4 Funnel. Glass or equivalent. 

3.2.5 Labels. For identifying samples. 

3.2.6 Polypropylene Tweezers andfor Plastic Gloves. For 

recovery of the filter from the sampling train filter holder. 

14 
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3.3 Sample Preparation and Analysis. For the analysis, the 

following equipment is needed: 

3.3.1 Volumetric Flasks, lOO-ml, 250-1111, and 1000-ml. For 

preparation of standards and sample dilutions. 

3.3.2 Graduated Cylinders. For preparation of reagents. 

3.3.3 

Capping Station (CEM Corporation model or equivalent). 

3.3.4 Beakers and Watch Glasses. 250-ml beakers for sample 

ParrR Bombs or Microwave Pressure Relief Vessels with 

*'digestion with watch glasses to cover the tops. 

' 3.3.5 Ring Stands and Clamps. For securing equipment such 

as filtration apparatus. 

3.3.6 Filter Funnels. For holding filter paper. 

3.3.7 Disposable Pasteur Pipets and Bulbs. 

3 . 3 . 8  Volumetric Pipets. 

3.3.9 Analytical Balance. Accurate to within 0.1 mg. 

3.3.10 Microwave or Conventional Oven. For heating samples 

at fixed power levels or temperatures. 

3.3.11 Hot Plates. 

3.3.12 Atomic Absorption Spectrometer ( A A S ) .  Equipped with 

a background corrector. 

3.3.12.1 Graphite Furnace Attachment. With Sb, As, Cd, Pb, 

Se, and T1 hollow cathode lamps (HCLs) or electrodeless discharge 

lamps (EDLs). Same as Bibliography Citation 1 Methods 7041 (Sb), 

7060 (As), 7131 (Cd), 7421 (Pb), 7740 (Se), and 7841 (Tl). 

3.3.12.2 Cold Vapor Mercury Attachment. With a mercury HCL 

or EDL. The equipment needed for the cold vapor mercury 
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attachment includis an air recirculation pump, a quartz cell, an 

aerator apparatus, and a heat lamp o r  desiccator tube. The heat 

lamp should be capable of raising the ambient temperature at the 

quartz cell by 10°C such that no condensation forms on the wall 

of the quartz cell. 

Bibliography. 

Same as Method 7470 in Citation 2 Of the 

3.3.13 Inductively Coupled Argon Plasma Spectrometer. With 

either a direct or sequential reader and an alumina torch. Same 

‘ a s  EPA Method 6010 in Citation 1 of the Bibliography. 

4. Reagents 

4 . 1  Unless otherwise indicated, it is intended that all 

reagents conform to the specifications established by the 

Committee on Analytical Reagents of the American Chemical 

Society, where such specifications are available; otherwise, use 

the best available grade. 

4 . 2  Sampling. The reagents used in sampling are as 

follows: 

4.2.1 Filters. The filters shall contain less than 

1.3 pglin.’ of each of the metals to be measured. 

results provided by filter manufacturers are acceptable. 

However, if no such results are available, filter blanks must be 

analyzed for each target metal prior to emission testing. 

o r  glass fiber filters without organic binders shall be used. 

The filters should exhibit at least 99.95 percent efficiency 

(<0.05 percent penetration) on 0.3-p dioctyl phthalate smoke 

particles. The filter efficiency test shall be conducted in 

Analytical 

Quartz 
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accordance with AS& Standard Method D2986-71 (incorporated by 

reference). For particulate determination in sources containing I 
I 
I 

sulfur dioxide (SO2) or sulfur trioxide (SO,), the filter material 

must be of a type that is unreactive to SO, or SO,, as described 

in Method 5. Quartz fiber filters meeting these requirements are 

recommended - 
4 . 2 . 2  Water. To conform to AS”M Specification D1193-77, 

m e  I1 (incorporated by reference). If necessary, analyze the 

..water for all target metals prior to field use. All target 

metals should be less than 1 ng/ml. 

4.2.3 Nitric Acid. Concentrated. Baker Instra-analyzed or 

equivalent. 

4.2.4 Hydrochloric Acid. Concentrated. Baker Instra- 

analyzed or equivalent. 

4.2.5 Hydrogen Peroxide, 30 Percent (V/V). 

4 . 2 . 6  Potassium Permanganate. 

4.2.7 Sulfuric Acid. Concentrated. 

4 = 2 = 8  Silica G e l  and Crushed Ice. Same as Method 5, 

Sections 3.1.2 and 3.1.4, respectively. 

4 . 3  

4 . 3  .I Nitric Acid (“0,) /Hydrogen Peroxide (q0,) Absorbing 

Pretest Preparation of Sampling Reagents. 

Solution, 5 Percent HNOJ10 Percent &Oz. Add carefully with 

stirring 50  ml of concentrated “0, to a 1000-ml volumetric flask 

I 
I 
I 
I- ~ 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

containing approximately 500 ml of water, and then add carefully 

with stirring 3 3 3  ml of 30 percent H20z. Dilute to volume with 
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water. Mix well. * The reagent shall contain less than 2 ng/ml .if 
each target metal. 

4 . 3 . 2  Acidic Potassium Permanganate (x~no,) Absorbing 

Solution, 4 Percent KMnO, (WjV) , 10 Percent H2S0, (VjV) . Prepare 

fresh daily. Mix carefully, with stirring, 100 ml of 

concentrated H2S0, into approximately 800 ml of water, and add 

water with stirring to make a volume of 1 liter: 

is 10 percent %SO, (VjV). Dissolve, with stirring, 4 0  g of KMnO, 

:into 10 percent H2So, (VjV) and add 10 percent H2S0, (V/V) with 

this solution 

stirring to make a volume of 1 liter: 

potassium permanganate absorbing solution. 

glass bottles t.0 prevent degradation. 

less than 2 ngjml of H g .  

this is the acidic 

Prepare and store in 

The reaqent shall contain 

Precaution: To prevent autocatalytic decomposition of the 

permanganate solution, filter the solution through Whatman 541 

filter paper. Also, due to the potential reaction of the 

potassium permanganate with the acid, there may be pressure 

buildup in the sample storage bottle; these bottles shall not be 

fully filled and shall be vented to relieve excess pressure and 

prevent explosion potentials. Venting is required, but should 

not allow contamination of the sample; a No. 70-72 hole drilled 

in the container cap and Teflon liner has been used. 

4.3.3 Nitric Acid, 0.1 N. Add with stirring 6.3 ml of 

concentrated "0, ( 7 0  percent) to a flask containing 

approximately 900 ml of water. Dilute to 1000 ml with water. 
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target metal. 

4 .3 .4  Hydrochloric Acid ( H C l ) ,  8 N. Make the desired 

volume of 8N HC1 in the following proportions. Carefully add I 
I 
I 
I 

with stirring 690 ml of concentrated HC1 to a flask containing 

250 ml of water. Dilute to 1000 ml with water. Mix well. The 

reagent shall contain less than 2 ng/ml of Hg. 
I 

4 .4  Glassware Cleaning Reagents. 

4 . 4 . 1  Nitric Acid, Concentrated. Fisher ACS grade or 

I equivalent. 

4 .4 .2  Water. To conform to ASTM Specifications D1193-77, 

Type 11. 

4.4 .3  Nitric Acid, 10 Percent (V/V) . Add with ktirring 

5 0 0  ml of concentrated "0, to a flask containing approximately I 
I 4000 ml of water. Dilute to 5000 ml with water. Mix well. 

Beagent shall contain less than 2 ng/ml of each target metal. 

4.5  

4 . 5 . 1  Hydrochloric Acid, Concentrated. 

4 . 5 . 2  Hydrofluoric Acid, Concentrated. 

4.5.3 Nitric Acid, Concentrated. Baker Instra-analyzed o r  

Sample Digestion and Analysis Reagents. 

equivalent. 

4 . 5 . 4  Nitric Acid, 50 Percent ( V / V ) .  Add with stirring 

1 2 5  ml of concentrated "0, to 100  ml of water. 

with water. Mix well. 

of each target metal. 

Dilute to 250 ml 

Reagent shall contain less than 2 ng/id 
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. 4.5.5 Nitric Acid, 5 Percent (V/V). Add with Stirring 50 

ml Of concentrated "0, to 800 ml of water. 

with water. Mix well. 

of each target metal. 

Dilute to 1000 ml 

Reagent shall contain less than 2 ng/ml 

4.5.6 Water. To conform to ASTM Specifications D1193-77, 

Type 11. 

4.5.7 Hydroxylamine Hydrochloride and Sodium Chloride 

Solution. See Citation 2 of the Bibliography for preparation. 

4.5.8 Stannous Chloride. See Citation 2 of the 

Bibliography for preparation. 

4.5.9 Potassium Perinanganate, 5 Percent (W/V). See 

Citation 2 of the Bibliography for preparation. 

4.5.10 Sulfuric Acid, Concentrated. 

4.5.11 Nitric Acid, 50 Percent (V/V). 

4.5.12 Potassium Persulfate, 5 Percent (W/V). See 

Citation 2 of the Bibliography for preparation. 

4.5.13 Nickel Nitrate, Ni (NO,),%H,O. 

4.5.14 Lanthanum Oxide , La,O, . 
4.5.15 Hg Standard (AAS Grade), 1000 pg/ml.  

4.5.16 Pb Standard ( U S  Grade), 1000 p g / m l .  

4.5.17 As Standard (Ads Grade), 1000 pg/ml .  

4.5.18 Cd Standard ( U S  Grade), 1000 pg /ml .  

4.5.19 Cr Standard (AAS Grade), 1000 pg/ml. 

4.5.20 Sb Standard ( U S  Grade), 1000 pg/ml .  

4.5.21 Ba Standard (AAS Grade), 1000 pg/ml .  

4.5.22 Be Standard (AAS Grade), 1000 pgfml. 
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4.5 .24  Mn Standard (AAS Grade) , 1000 pgjml. 
4 . 5 . 2 5  Ni Standard (AAS Grade), 1000 pg/ml. 

4 . 5 . 2 6  P Standard (AAS Grade), 1000 pg/ml. 

4 . 5 . 2 7  Se Standard (AAS Grade), 1000 pgjml. 

4.5 .28  Ag Standard (AAS Grade), 1000 pgjml. 

4.5 .29  T1 Standard ( U S  Grade), 1000 pg/ml. 

4 . 5 . 3 0  zn Standard (AAS Grade), 1000 pg/ml. 
4 . 5 . 3 1  A1 Standard (AAS Grade), 1000 pg/ml. 

4 .5 .32  Fe Standard (AAS Grade), 1000 pg/ml-  

4 .5 .33  The metals standards may also be made from solid 

chemicals as described in Citation 3 of the Bibliography. 

Citations 1, 2 ,  or 4 of the Bibliography should be referred to 

for additional information on mercury standards. 

4 .5 .34  Mercury Standards and Quality Control Samples. 

Prepare fresh weekly a 10 pg/ml intermediate mercury standard by 

adding 5 ml of 1000 pg/ml mercury stock solution to a 500-ml 

vnl?lll?etric flask; dilute with stirring to 500 m l  by first 

carefully adding 20 ml of 15 percent "0, and then adding water 

to the 500-ml volume. 

mercury standard solution fresh daily: 

Mix well. Prepare a 200 ngjml working 

add 5 ml of the 10 pg/ml 

intermediate standard to a 250-ml volumetric flask, and dilute to 

250 ml with 5 ml of 4 percent KMnO.,, 5 ml of 15 percent HNO,, and 

then water. Mix well. At least six separate aliquots of the 

working mercury standard solution should be used to prepare the 

standard curve. These aliquots should contain 0.0, 1.0, 2 . 0 ,  
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3.0, 4 . 0 ,  and 5 . 0  ml of the working standard solution containing 

0 ,  200, 400, 600, 8 0 0 ,  and 1000 ng mercury, respectively. 

Quality control samples should be prepared by making a separate 

10 pg/ml standard and diluting until in the range of the 

calibration. 

4.5.35 ICAP Standards and Quality Control Samples. 

Calibration standards for ICAP analysis can be combined into four 

different mixed standard solutions as shown below. 

MIXED STANDARD SOLUTIONS FOR ICA.6 ANALYSIS 

Solution Elements 
I As, Be, Cd, Mn, Pb, Se, Zn 
I1 %a, Cu, Fe 

IV Ag, P, Sb, T1 
I11 All Cr, Ni 

Prepare these standards by combining and diluting the appropriate 

volumes of the 1000 pg/ml solutions with 5 percent "0,. 

minimum of one standard and a blank can be used to form each 

calibration curve. However, a separate quality control sample 

spiked with known amounts of the target metals in quantities in 

the mid-range of the calibration curve should be prepared. 

Suggested standard levels are 25 pgjml for AL, C r  and Pb, 

15 pg/ml for Fe, and 10 pgjml f o r  the remaining elenents. 

Prepare any standards containing less than I p g j m l  of metal on a 

daily basis. Standards containing greater than 1 pg jml  of metal 

should be stable €or a minimum of 1 to 2 weeks. 

A 

4.5.36 Graphite Furnace AAS Standards. Sb, As, Cd, Pb, Se, 

and Tl. Prepare a 10 pg/ml standard by adding 1 ml of io00 pgjml 

standard to a 100-ml volumetric flask. Dilute with stirring to 
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loo ml with 10 perkent “0,. 

standards must be matrix matched. 

by adding 1 m l  of the 10 pg/ml standard to a 100-ml volumetric 

flask, and dilute to 100 ml with the appropriate matrix solution. 

Other standards should be prepared by diluting the 100 ng/ml 

standards. 

standard curve. Suggested levels are 0 ,  10, 50, 75, and 

100 ng/ml. 

For graphite furnace AAS, the 

Prepare a 100 ng/ml standard 

At least five standards should he used to make up the 

Quality control samples should be prepared by making 

*a separate 10 pg/ml standard and diluting until it is in the 

range of the samples. 

of metal should be prepared on a daily basis. 

containing greater than 1 pg/ml of metal should be stable f o r  a 

minimum of 1 to 2 weeks. 

Any standards containing less than 1 pg/ml 

Standards 

4.5.37 Matrix Modifiers. 

4.5.37.1 Nickel Nitrate, 1 Percent (V/V). Dissolve 4.956 g 

of Ni(N0,),.6H20 in approximately 50 m l  of water in a 100-ml 

volumetric flask. Dilute to 100 ml with watsr. 

4.5.37.2 Nickel Nitrate, 0.1 Percent (V/V). Dilute 10 ml 

of the 1 percent nickel nitrate solution from Section 4.5.37.1 

above to 100 ml with water. Inject an equal amount of sample and 

this modifier into the graphite furnace during AAS analysis for 

As. 

4.5.37.3 Lanthanum. Carefully dissolve 0.5864 g of La,O, in 

10 ml of Concentrated HNO,, and dilute the solution by adding it 

with stirring to approximately 50 ml of water. Dilute to 100 ml 

with water, and mix well. Inject an equal amount of sample and 
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F i s  modifier into’ the graphite furnace during AAS analysis for 

Pb. 

4.5.38 Whatman 541 Filter Paper (or equivalent). For 

filtration of digested samples. 

5 .  Procedure 

5.1 Sampling. The complexity of this method is such that, 

to obtain reliable results, testers and analysts should be 

trained and experienced with the test procedures, including 

“source sampling, reagent preparation and handling, sample 

handling, safety equipment, analytical calculations, reporting, 

and specific descriptions throughout this method. 

5.1.1 Pretest Preparation. Follow the same general 

procedure given in Method 5, Section 4.1.1, except that, unless 

particulate emissions are to be determined, the filter need not 

be desiccated or weighed. 

first be rinsed with hot tap water and then washed in hot soapy 

water. Next, glassware should be rinsed three times with tap 

water, followed by three additional rinses with water. All 

glassware should then be soaked in a 10 percent (V/V) nitric acid 

solution for a minimum of 4 hours, rinsed three times with 

water, rinsed a final time with acetone, and allowed to air dry. 

All glassware openings where contamination can occur should be 

All sampling train glassware should 

covered until the sampling train is assembled for sampling. 

5.1.2 Preliminary Determinations. Same as Method 5 ,  

Section 4.1.2. 
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5.1.3.1 Follow the same general procedures given in 

Method 5, Section 4.1.3, except place 100 ml of the HNO,/H,O, 

solution (Section 4.2.1) in each of the two impingers as shown in 

Figure 29-1 (normally the second and third impingers). 

loo ml of the acidic KMnO, absorbing solution (Section 4.2.2) in 

each of the two impingers as shown in Figure 29-1, and transfer 

approximately 200 to 300 g of preweighed silica gel from its 

Place 

..container to the last impinger. Alternatively, the silica gel 

may be weighed directly in the impinger just prior to train 

assembly. 

5.1.3.2 Several options are available to the tester based 

on the sampling requirements and conditions. The use of an empty 

first impinger can be eliminated if the moisture to be collected 

in the impingers will be less than approximately 100 ml. If 

necessary, use as applicable to this methodology the procedure 

described in Section 7.1.1 of Method 101A, 40 CFR Part 61, 

Appendix B, to maintain the desired color in the last 

permanganate impinger . 
5.1.3.3 Retain for reagent blanks volumes of the HNO,/H,O, 

solution per Section 5.2.16 of this method and o f  the acidic 

KMnO, solution per Section 5.2.17. 

be labeled and analyzed as described in Section 7. 

sampling train as shown in Figure 29-1. If mercury analysis is 

not desired, delete the empty impinger and the two permanganate 

impingers following the HNO,/&O, impingers. 

These reagent blanks should 

Set up the 

If necessary to 
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. ensure leak-free sampling train connections, Teflon tape or other 

non-contaminating material should be used instead of silicone 

grease to prevent contamination. Precaution: Extreme care 

should be taken to prevent contamination within the train. 

Prevent the mercury collection reagent (acidic KMnO,) from 

contacting any glassware of the train which is washed and 

analyzed for Mn. Prevent H,O, from mixing with the acidic KXnO,. 

5.1.3.4 Mercury emissions can be measured, alternatively, 

"in a separate train using EPA Method l O l A  with the modifications 

for processing the permanganate containers as described in the 

precaution in Section 4.3.2 and the note in Section 5.2.11 of 

this method). This alternative method is applicable for 

measurement of mercury emissions, and it may be of special 

interest to sources which must measure both mercury and manganese 

emissions. 

5.1.4 Leak-Check Procedures. Follow the leak-check 

procedures given in Method 5, Section 4.1.4.1 (Pretest Leak- 

Check), Section 4.1.4.2 (Leak-Checks During the Sample Run), and 

Section 4.1.4.3 (Post-Test Leak-Checks). 

5.1.5 Sampling Train Operation. Follow the procedures 

given in Method 5, Section 4.1.5. For each run, record tie data 

required on a data sheet such as the one shown in Figure 5-2 of 

Method 5. 

5.1.6 Calculation of Percent Isokinetic. Same as Method 5, 

Section 4.1.6. 
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5 . 2  Sample Recove-ry- 

5 . 2 . 1  Begin cleanup procedures as soon as the probe is 

removed from the stack at the end of a sampling period. The 

probe should be allowed to cool prior to sample recovery. 

it can be safely handled, wipe off all external particulate 

matter near the tip of the probe nozzle and place a rinsed, non- 

contaminating cap over the probe nozzle to prevent losing or  

gaining particulate matter. 

When 

Do not cap the probe tip tightly 

'while the sampling train is cooling; a vacuum may form in the 

filter holder with the undesired result of drawing liquid from 

the impingers onto the filter. 

5 . 2 . 2  Before moving the sampling train to the cleanup site, 

remove the probe from the sampling train and cap the open outlet. 

Be careful not to lose any condensate that might be present. Cap 

the filter inlet where the probe was fastened. Remove the 

umbilical cord from the last impinger and cap the impinger. Cap 

off the filter holder outlet and impinger inlet. Use non- 

contaminating caps, whether ground-glass stoppers, plastic caps, 

serum caps, or Teflon tape to ciose thsse openings. 

5 . 2 . 3  Alternatively, the train can be disassembled before 

the probe and filter holder/oven are completely cooled if this 

procedure is followed: Initially disconnect the filter holder 

outlet/impinger inlet and loosely cap the open ends. 

disconnect the probe from the filter holder or cyclone inlet and 

loosely cap the open ends. 

umbilical cord as previously described. 

Then 

Cap the probe tip and remove the 
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5 . 2 . 4  Transf’er the probe and filter-impinger assembly to a 

cleanup area that is clean and protected from the wind and other 

potential causes of contamination or loss of sample. 

train before and during disassembly and note any abnormal 

conditions. The sample is recovered and treated as follows (see 

schematic in Figures 29-2a and 29-2b). 

necessary for recovery of the sample do not contaminate it. 

5 . 2 . 5  Container No. 1 (Filter). Carefully remove the 

Inspect the 

Assure that all items 

.*filter from the filter holder and place it in its identified 

Acid-washed polypropylene or Teflon coated petri dish container. 

txeezers or clean, disposable surgical gloves rinsed with water 

and dried should be used to handle the filters. If it is 

necessary to fold the filter, make certain the particulate cake 

is inside the fold. Carefully transfer the filter and any 

particulate matter or filter fibers that adhere to the filter 

holder gasket to the petri dish by using a dry (acid-cleaned) 

nylon bristle brush. 

when recovering this train. 

Do not use any metal-containing materials 

Seal the labeled petri dish. 

5.2.6 Container No. 2 (Acetone Rinse). NOTE: Perform this 

section only if determination of particulate emissions are 

desired in addition to metals emissions. Ensuring that dust on 

the outside of the probe or other exterior surfaces does not get 

into the sample, quantitatively recover particulate matter and 

any condensate from the probe nozzle, probe fitting, probe liner, 

and front half of the filter holder by washing these components 

with 100 ml of acetone and placing the wash in a glass container. 
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contents, 

4th lmpinger 
(Empty) & 5th 

and 6th impingers 
(Acidified KMn04) 

Last lmpinger 

Rinse with Rinse three 
100 ml times with 

0.1N "03 permanganate 
reagent, then 

with water 

I 
Remove any 
residue with 

25 ml 8N 
HCI solution 

0.1N "03 KMn04 8N HCI 
(5A) (5C) 

Figure 29-2b. Sample recovery scheme. 
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of acetone when approved by the Administrator and shall be used 

when specified by the Administrator; in these cases, save a water 

blank and follow the Administrator's directions on analysis. 

perfom the acetone rinse as follows: Carefully remove the probe 

nozzle and clean the inside surface by rinsing with acetone from 

a wash bottle and brushing with a non-metallic brush. Brush 

.*til the acetone rinse shows no visible particles, sfter which 

make a final rinse of the inside surface with acetone. 

5 .2 .7  Brush and rinse the sample exposed inside parts of 

the fitting with acetone in a similar way until no visible 

Rinse the probe liner with acetone by tilting particles remain. 

and rotating the probe while squirting acetone into its upper end 

so that all inside surfaces will be wetted with acetone. Allow 

the acetone to drain from the lower end into the sample 

container. A funnel may be used to aid in transferring liquid 

washings to the container. 

metallic probe brush. Hold the probe in an inclined position, 

Follow the acetone rinse with a non- 

squirt acetone into the upper end as the probe brush is being 

pushed with a twisting action through the probe. 

container underneath the lower end of the probe, and catch any 

acetone and particulate matter which is brushed through the probe 

three times or more until no visible particulate matter is 

carried out with the acetone o r  until none remains in the probe 

Bold a sample 

liner on Visual inspection. Rinse the brush with acetone, and 
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quantitatively collect these washings in the sample container. 

After the brushing, make a final acetone rinse of the probe as 

described above. 

5.2.8 It is recommended that two people clean the probe to 

minimize sample losses. Between sampling runs, keep brushes 

clean and protected from contamination. 

front-half of the filter holder by rubbing the surfaces with a 

non-metallic nylon bristle brush and rinsing with acetone. 

.each surface three times or more if needed to remove visible 

particulate. 

After all acetone washings and particulate matter have been 

collected in the sample container, tighten the lid so that 

acetone will not leak out when shipped to the laboratory. 

the height of the fluid level to determine whether or not leakage 

occurred during transport. Label the container clearly to 

identify its contents. 

Clean the inside of the 

Rinse 

Make a final rinse of the brush and filter holder. 

Mark 

5.2.9 Container No. 3 (Probe Rinse). Keep the probe 

assembly clean and free from contamination during the probe 

rinse. Rinse the probe nozzle and fitting, probe liner, and 

front-half of the filter holder thoroughly with 100 ml of 

0.1 N HNO,, and place the wash into a sample storage container. 

NOTE: The use of exactly 100 ml is necessary for the subsequent 

blank correction procedures. Perform the rinses as applicable 

and generally as described in Method 12, Section 5.2.2. Record 

the volume of the combined rinse. Mark the height of the fluid 

level on the outside of the storage container and use this mark 
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container, and clearly label the contents. Finally, rinse the 

nozzle, probe liner, and front-half of the filter holder with 

water followed by acetone, and discard these rinses. 

5.2.10 Container No. 4 (Impingers 1 through 3, HN0,/H202 

Impingers and Moisture Knockout Impinger, when used, Contents and 

Rinses). Due to the potentially large quantity of liquid 

involved, the tester may place the impinger solutions from 

.bpingers 1 through 3 in more than one container. Measure the 

liquid in the first three impingers to within 0.5 ml using a 

graduated cylinder. Record the volume. This information is 

required to calculate the moisture content of the sampled flue 

gas. Clean each of the first three impingers, the filter 

support, the back half of the filter housing, and connecting 

glassware by thoroughly rinsing with 100 ml of 0.1 N "0,  using 

the procedure as applicable in Method 12, Section 5.2.4. NOTE: 

The use of exactly 100 ml of 0.1 N "0, rinse is necessary for 

the subsequent blank correction procedures. Combine the rinses 

u=aauLc aiid record the ---'.* r u r ~ e .  ?lark the ail& impinger sopGtioi,s, ----.--- 

height of the fluid level, seal the container, and clearly label 

the contents. 

5.2.11 Container Nos. 5A (0.1 N "0,) , SB (KMn0,/H2S0, 

absorbing solution), and SC ( 8  N HC1 rinse and dilution). Pour 

a l l  the liquid, if any, from the impinger which was empty at the 

start of the run and which immediately precedes the two 

permanganate impingers (normally impinger No. 4 )  into a graduated 
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cylinder and measme the volume to within 0.5 ml. This 

information is required to calculate the moisture content of the 

sampled flue gas. 

Rinse the impinger (No. 4 )  with 100 ml of 0.1 N "0, and place 

this into Container No. 5A. 

Place the liquid in Sample Container No. SA. 

5.2.12 Pour all the liquid from the two permanganate 

impingers into a graduated cylinder and measure the volume to 

within 0.5 ml. This information is required to calculate the 

.moisture content of the sampled flue gas. Place this KMnO, 

solution into Container No. SB. Using 100 ml total of fresh 

acidified KMnO, solution, rinse the t w o  permanganate impingers 

and connecting glass a minimum of three times. Pour the rinses 

into Container No. SB, carefully assuring transfer of all loose 

precipitated materials from the t w o  impingers. Using 

100 ml total of water, rinse the permanganate impingers and 

connecting glass a minimum of three times, and pour the rinses 

into Container 5B, carefully assuring transfer of all loose 

precipitated material, if any. Mark the height of the fluid 

level, and clearly label the contents. Note the precaution in 

Section 4.3 .2 .  NOTE: Due to the potential reaction of KMnO, 

with acid, there may be pressure buildup in the sample storage 

bottles. These bottles shall not be filled completely and shall 

be vented to relieve excess pressure. A No. 70-72 hole drilled 

in the container cap and Teflon liner has been used successfully. 

5.2.13 If no visible deposits remain after the above 

described water rinse, no further rinse is necessary. However, 
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if deposits do rem$in on the glassware, wash the impinger 

surfaces with 25 ml of 8 N HC1, and place the wash in a separate 

sample container labeled Container No. 5C containing 2 0 0  ml of 

water as follows. Place 2 0 0  ml of water in a sample container 

labeled Container No. 5C. Wash the impinger walls and stem with 

the HCl by turning the impinger on its side and rotating it so 

that the HC1 contacts all inside surfaces. Use a total of only 

25 ml of 8 N HC1 for rinsing both bermancfanate imuinaers 

.combined. Rinse the first impinger, then pour the actual rinse 

used for the first impinger into the second impinger for its 

rinse. 

Container NO. 5C. Mark the height of the fluid level on the 

outside of the bottle to determine if leakage occurs during 

transport. 

Finally, pour the 2 5  ml of 8 N HC1 rinse carefully into 

5 .2 .14  Container No. 6 (Silica Gel). Note the color of the 

indicating silica gel to determine whether it has been completely 

spent and make a notation of its condition. 

gel from its impinger to its original container and seal. The 

tester may use a funnel to pour the silica gel and a rubber 

policeman to remove the silica gel from the impinger. The small 

amount of particles that may adhere to the impinger wall need not 

be removed. Do not use water or other liquids to transfer the 

silica gel since weight gained in the silica gel impinger is used 

for moisture calculations. Alternatively, if a balance is 

available in the field, record the weight of the spent silica gel 

(or silica gel plus impinger) to the nearest 0 . 5  g. 

Transfer the silica 
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5.2.15 Conta'iner No. 7 (Acetone Blank). If particulate 

emissions are to be determined, at least once during each field 

test, place a 100-ml portion of the acetone used in the sample 

recovery process into a labeled container for use in the front- 

half field reagent blank. Seal the container. 

5.2.16 Container No. 8 8  (0.1 N "0, Blank). At least once 

during each field test, place 300 ml of the 0.1 N "0, solution 

used in the sample recovery process into a labeled container for 

.'use in the front-half and back-half field reagent blanks. Seal 

the container. 

5.2.17 Container No. 8B (water blank). At least once 

during each field test, place 100 ml of the water used in the 

sample recovery process into a labeled Container No. 8B. Seal 

the container. 

5.2.18 Container No. 9 (5 Percent HNO,/lO Percent H,O, 

Blank). 

the 5 Percent IiNOJ10 Percent H202 solution used as the nitric 

acid impinger reagent into a labeled container for use in the 

back-half field reagent blank. 

At least once during each field test, place 2 0 0  ml of 

Seal the container. 

5.2.19 Container No. 10 (Acidified KMnO, Blank). At least 

once during each field test, place 100 ml of the acidified IMnO, 

solution used as the impinger solution and in the sample recovery 

process into a labeled container for use in the back-half field 

reagent blank for mercury analysis. Prepare the container as 

described in Section 5.2.11. See the note in Section 5.2.12. 
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5.2.20 Contalner No. ii ( 6  'N' iiC1 Slaiikj. At least oT?ce 

during each field test, perform both of the following. Place 

200 ml of water into a sample container. 

carefully with stirring into the container. 

the container. 

Pour 25 ml of 8 N HC1 

Mix well and seal 

5.2.21 Container No. 12 (Filter Blank). Once during each 

field test, place three unused blank filters from the same lot as 

the sampling filters in a labeled petri dish. Seal the petri 

.dish. These will be used in the front-half field reagent blank. 

5.3 Sample Preparation. Note the level of the liquid in 

each of the containers and determine if any sample was lost 

during shipment. If a noticeable amount of leakage has occurred, 

either void the sample or use methods, subject to the approval of 

the Administrator, to correct the final results. A diagram 

illustrating sample preparation and analysis procedures for each 

of the sample train components is shown in Figure 29-3. 

5 . 3 . 1  Container No. 1 (Filter). If particulate emissions 

are being determined, desiccate the filter and filter catch 

without added heat and weigh to a constant weight as describe2 i.? 

Section 4 .3  of Method 5 .  For analysis of metals, divide the 

filter with its filter catch into portions containing 

approximately 0.5 g each and place into the analyst's choice of 

either individual microwave pressure relief vessels or Par9 

BOmbS. 

to each vessel. For microwave heating, microwave the sample 

vessels for approximately 12-15 minutes in intervals of 1 to 2 

Add 6 ml of concentrated "0, and 4 ml of concentrated HF 
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- 
minutes at 6 0 0  Watts. 

Bombs at 140°C (285T) for 6 hours. Then cool the samples to room 

temperature, and combine with the acid digested probe rinse as 

required in Section 5.3.3, below. NOTES: 

For conventional hatii;g, hezt the par$ 

5.3.1.1 Suggested microwave heating times are approximate 

and are dependent upon the number of samples being digested. 

Twelve to 15 minute heating times have been found to be 

acceptable for simultaneous digestion of up to 12 individual 

.'samples. Sufficient heating is evidenced by sorbent reflux 

within the vessel. 

5 . 3 . 1 . 2  If the sampling train uses an optional cyclone, the 

cyclone catch should be prepared and digested using the same 

procedures described for the filters and combined with the 

digested filter samples. 

5.3.2 Container No. 2 (Acetone Rinse). Note the level of 

liquid in the container and confirm on the analysis sheet whether 

or not leakage occurred during transport. If a noticeable amount 

of leakage has occurred, either void the sample or use methods, 

Subject to the approval of the Administrator, to correct t h e  

final results. Measure the liquid in this container either 

volumetrically within 1 ml or gravimetrically within 0 . 5  g. 

Transfer the contents to an acid-cleaned, tared 250-ml beaker and 

evaporate to dryness at ambient temperature and pressure. 

Particulate emissions are being determined, desiccate for 

2 4  hours without added heat, weigh to a constant weight according 

to the procedures described in Section 4 .3  of Method 5 ,  and 

If 
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report the results’to &&e nearest 0.1 mg. 

with 10 ml of concentrated mol. 

resultant sample, including all liquid and any particulate 

matter, with container No. 3 before beginning Section 5.3.3. 

Redissolve the residue 

Quantitatively combine the 

5.3.3 Container No. 3 (Probe Rinse). The pH of this sample 

shall be 2 or lower. If the pH is higher, the sample should be 

acidified by careful addition with stirring of concentrated “0, 

to pH 2. The sample should be rinsed into a beaker with water, 

.and the beaker should-be covered with a ribbed watch glass. 

sample volume should be reduced to approximately 2 0  ml by heating 

on a hot plate at a temperature just below boiling. 

sample in microwave vessels or ParrR Bombs by quantitatively 

transferring the sample to the vessel or bomb, carefully adding 

the 6 ml of concentrated HNO,, 4 ml of concentrated HF, and then 

continuing to follow the procedures described in Section 5.3.1. 

Then combine the resultant sample directly with the acid digested 

portions of the filter prepared previously in Section 5.3.1. The 

resultant combined sample is referred to as Fraction 1 precursor. 

Filter the combined solution of the acid digested filter and 

probe rinse samples using Whatman 541 filter paper. 

300 ml (or the appropriate volume for the expected metals 

concentration) with water. This dilution is Fraction 1. 

Measure and record the volume of the Fraction 1 solution to 

within 0.1 ml. Quantitatively remove a 50-ml aliquot and label 

as Fraction 1B. Label the remaining 250-ml portion as 

The 

Digest the 

Dilute to 
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Fraction 1A. Fraction lA is used for ICAP o r  AAS analysis. 

Fraction 1B is used for the determination of front-half mercury. 

5 . 3 . 4  Container No. 4 (Impingers 1-3). Measure and record 

the total volume of this sample (Fraction 2) to within 0.5 ml. 

Remove a 75- to 100-ml aliquot for mercury analysis and label as 

Fraction 2B. Label the remaining portion of Container No. 4 as 

aliquot Fraction 2A. Aliquot Fraction 2A defines the volume of 

2A p r i o r  to digestion. 

produce concentrated Fraction 2A. 

defines the volume of 2A after digestion and is normally 150 ml. 

Only concentrated Fraction 2A is analyzed for metals (except that 

it is not analyzed for mercury). 

be prepared and analyzed for mercury as described in 

Section 5.4.3. Aliquot Fraction 2A shall have a pH of 2 or 

lower. If necessary, use concentrated "0, by careful addition 

and stirring to lower aliquot Fraction 2A to pH 2. The sample 

should be rinsed into a beaker with water and the beaker covered 

with a ribbed watchglass. 

approximately 20 ml by heating on a hot plate at a temperature 

just below boiling. 

procedures described in Sections 5.3.4.1 and 5.3.4.2, below. 

All of aliquot Fraction 2A is digested to 

Concentrated Fraction 2A 

The Fraction 2B aliquot should 

The sample volume should be reduced to 

Then follow either of the digestion 

5.3.4.1 Conventional Digestion Procedure. Add 30 ml of 

50 percent KNO,, and heat for 30 minutes on a hot plate to just 

below boiling. Add 10 ml of 3 percent G O 2  and heat for 10 more 

minutes. 

additional 20 minutes. cool, filter the sample, and dilute to 

Add 50 ml of hot water, and heat the sample for an 
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150 ml (or the appkopriate volume for the expected metals 

concentrations) with water. This dilution is concentrated 

Fraction 2A. Measure and record the volume of the Fraction 2A 

solution to within 0.1 ml. 

5.3.4.2 Microwave Digestion Procedure. Add 10 ml of 

50 percent "0, and heat for 6 minutes in intervals of 1 to 2 

minutes at 600 Watts. Allow the sample to cool. Add 10 ml of 

3 percent 3% and heat for 2 more minutes. Add 50 ml Of hot 

.+ater, and heat for an additional 5 minutes. Cool, filter the ~ 

sample, and dilute to 150 ml (or the appropriate volume for the 

expected metals concentrations) with water. This dilution is 

concentrated Fraction 2A. Measure and record the volume of the 

Fraction 2A solution to within 0.1 ml. NOTE: All microwave 

heating times given are approximate and are dependent upon the 

number of samples being digested at a time. 

given above have been found acceptable for simultaneous digestion 

of up to 12 individual samples. Sufficient heating is evidenced 

by solvent reflux within the vessel. 

Heating times as 

5.3.5 Container Nos. 5A, 5B, and 5C (Impingers 4 ,  5, 

and 6 ) .  Keep these samples separate from each other and measure 

and record the volumes of SA and 5B separately to within 0.5 ml. 

Dilute sample 5C to 500 ml with water. These samples SA, 5B, and 

5C are referred to respectively as Fractions 3A, 3B, and 3C. 

Follow the analysis procedures described in Section 5 . 4 . 3 .  

Because the permanganate rinse and water rinse have the 

capability to recover a high percentage of the mercury from the 
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permanganate impin'gers, the amount of mercury in the HCl rinse 

(Fraction 3C) may be very small, possibly even insignificantly 

small. However, as instructed in this method, add the total of 

any mercury measured in and calculated for the HC1 rinse 

(Fraction 3C) to that for Fractions lB, 2B, 3A, and 3B for 

calculation of the total sample mercury concentration. 

5.3.6 Container No. 6 (Silica Gel). Weigh the spent silica 

gel (or silica gel plus impinger) to the nearest 0 . 5  g using a 

.balance. (This step may be conducted in the field.) 

5.4 Sample Analysis. For each sampling train, seven 

individual samples are generated f o r  analysis. A schematic 

identifying each sample and the prescribed sample preparation and 

analysis scheme is shown in Figure 29-3. The first two samples, 

labeled Fractions 1A and lB, consist of the digested samples from 

the front-half of the train. Fraction IA is for ICAP or AP-S 

analysis as described in Sections 5.4.1 and/or 5.4.2. 

Fraction 1B is for determination of front-half mercury as 

described in Section 5.4.3. The back-half of the train was used 

to prepare the third through seventh samples. 

fourth Samples, labeled Fractions 2A and 2B, contain the digested 

samples from the moisture knockout, if used, and HNO,/H,O, 

Impingers 1 through 3. 

Fraction 2B will be analyzed for mercury. 

seventh Samples, labeled Fractions 3A, 3B, and 3C, consist of the 

impinger contents and rinses from the empty and permanganate 

The third and 

Fraction 2A is for ICAP or U S  analysis. 

The fifth through 
. .  

I 

I 

I impingers 4, 5, and 6. These samples are analyzed for mercury as 
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described in sectibn 5.4.3. The total back-half mercury catch is 

determined from the sum o f  Fraction 2B and Fractions 3A, 3B, 

and 3C. 

5.4.1 I W  Analysis. Fraction 3.A and Fraction 2A are 

analyzed by ICAP using Method 6010 or Method 200.7 (40 CFR 136, 

Appendix C). 

as described in Method 6010 or Method 200.7. The quality control 

procedures described in Section 7.3.1 shall be followed. 

Calibrate the ICAP, and set up an analysis program 

.Recommended wavelengths for use in the analysis are listed below. 

Element Wavelenath InmL 
Aluminum 308.215 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Phosphorous 
Selenium 
Silver 
Thallium 
Zinc 

206.833 
193.696 
455.403 
313.042 
226.502 
267.716 
324.754 
259.940 
220.353 
257.610 
231.604 
214.914 
196.026 

190.864 
213 . 8 5 6  

328.068 

The wavelengths listed are recommended because of their 

sensitivity and overall acceptance. 

substituted if they can provide the needed sensitivity and are 

treated with the same corrective techniques for spectral 

interference. Initially, analyze all samples f o r  the desired 

target metals (except mercury) plus iron and aluminum. If iron 

and aluminum are present, the sample may have to be diluted so 

that each of these elements is at a concentration of less than 

Other wavelengths may be 
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50 ppm to reduce their spectral interferences on arsenic, 

cadmium, chromium, and lead. NOTE: When analyzing samples in a 

HF matrix, an alumina torch should be used; since all front-half 

samples will contain HF, use an alumina torch. 

5.4.2 ?AS by Direct Aspiration and/or Graphite Furnace. If 

analysis of metals in Fraction lA and Fraction 2A using graphite 

furnace or direct aspiration U S  is desired, Table 29-2 should be 

used to determine which techniques and methods should be applied 

:for each target metal. Table 29-2 should also be consulted to 

determine possible interferences and techniques t o  be followed 

for their minimization. Calibrate the instrument according to 

Section 6.3 and follow the quality control procedures specified 

in Section 7.3.2. 

5.4.3 Cold Vapor AAS Mercury Analysis. Fractions 1B, ZB, 

3A,  3B, and 3C should be analyzed separately for mercury using 

CVAAS following the method outlined in EPA SW-846 Method 7470 or 

in Standard Methods for Water and Wastewater Analvsis, 15th 

Edition, Method 303F. Set up the calibration curve (zero to 

1000 ng) as described in SW-846 Method 7470 or similar to Fietirod 

303F using 300-ml BOD bottles instead of Erlenmeyers. Dilute 

separately, as described below, an aliquot sized from 1 ml to 

10 ml of each original sample to 100 ml with water. 

amount of the aliquot used for dilution to 100 ml. 

knowledge exists of the expected amount of mercury in the sample, 

a 5-ml aliquot is suggested for the first dilution to 100 ml and 

analysis. In determining the emission value for mercury, the 

Record the 

If no prior 
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size of the sample'aliquot used for dilution and analysis is 

dependent upon its mercury content. 

in the aliquot shall be less than 1 c(g and within the range (zero 

to 1000 ng) of the calibration curve. 

into a separate 300-ml BOD bottle, and add enough water to make a 

total volume of 100 m l .  

adding to it sequentially the sample preparation solutions and 

perforsing t h e  sample preparation and analysis as described in 

The total amount of mercury 

Place each sample aliquot 

Then analyze the sample for mercury by 

.'the procedures of 97-846 Method 7470 or Method 303F. bf the 

reading maximums are off-scale (because mercury in the aliquot 

exceeded the calibration range), including the dilution of 1-ml 

aliquots of the original sample, then perform the following: 

dilute the original sample (or a portion of it) with 0.15 percent 

"0, (1.5 m l  concentrated "0, per liter aqueous solution) so that 

when a 1- to 10-ml aliquot of the original sample is further 

diluted to 100 ml and analyzed by the procedures described above, 

it will yield an analysis within the range of the calibration 

curve. 

6. Calibration 

Maintain a laboratory log of a l l  calibrations. 

6.1 Sampling Train Calibration. Calibrate the sampling 

train components according to the indicated sections of Method 5: 

Probe Nozzle (Section 5.1); Pitot Tube (Section 5.2); Metering 

System (Section 5.3); Probe Heater (Section 5.4); Temperature 

Gauges (Section 5 . 5 ) ;  Leak-Check of the Metering System 

(Section 5.6) ; and Barometer (Section 5.7). 

43 

5-63 



43a 

5-64 

I I 

I 
I 
I 
1 
I 
I 
I_ 
I 
I 
I 
c 
1 
I 
1 

I 
1 
1 

,I 



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

Y 
C 
0 
0 
cv 
hl 
a, 

m - 
h 

zi 

c 

43b 

J-65 



Calibration. 

Profile and calibrate the instrument according to the 

manufacturer's recommended procedures using the above standards. 

The calibration should be checked once per hour. 

instrument does not reproduce the standard concentrations within 

10 percent, the complete calibration procedures should be 

perf armed. 

prepare standards as outlined in section 4 . 5 .  

If the 

6.3 Atomic Absoqtion Spectrometer - Direct Aspiration, 
Graphite Furnace and Cold Vapor Mercury Analyses. 

standards as outlined in Section 4 . 5  and use to calibrate the 

spectrometer. 

EPA methods referred to in Table 29-2  and in SW-846 Method 7470 

or Standard Methods for Water and Wastewater Method 303F (for 

mercury). Each standard curve should be run in duplicate and the 

mean values used to calculate the calibration line. The 

instrument should be recalibrated approximately once every 10 to 

12 samples. 

7. Quality Control 

Prepare the 

Calibration procedures are also outlined in the 

7.1 Sampling. Field Reagent Blanks. When analyzed, the 

blanks in Container Nos. 7 through 12 produced previously in 

Sections 5.2.14 through 5.2.19, respectively, shall be processed, 

digested, and analyzed as follows. Digest and process one of the 

filters from Container No. 12 per Section 5.3.1, 100 ml from 

Container No. 7 per Section 5.3.2, and 100 ml from Container 

No. 8A per Section 5.3.3. This produces Fraction Blanks 1A and 

4 4  
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1B from Fraction Blank 1. 

be digested separately according to Section 5.3.1, diluted 

[If desired, the other two filters may 

separately to 300 ml each, and analyzed separately to produce a 

blank value for each of the two additional filters. If these 

analyses are performed, they will produce two  additional values 

for each of Fraction Blanks 1A and 1B. The three Fraction Blank 

lA values will be calculated as three values of in Equation 3 

of Section 8.4.3, then the three values shall be totalled and 

.divided by 3 to become the value to be used in computing y by 

Equation 3. Similarly, the three Fraction Blank 1B values will 

be calculated separately as three values, totalled, averaged, and 

used as the value for Hg, in Equation 8 of Section 8.5.3. 

analyses of the two extra filters are optional and are a 

requirement of this method, but if the analyses are performed, 

the results must be considered as described above.] Combine 100 

ml of Container No. 8A with 200 ml from Container No. 9, and 

digest and process the resultant volume per Section 5.3.4. 

produces concentrated Fraction Blanks 2A and 2B from Fraction 

Blank 2. 

3A. Combine 100 ml from Container No. 10 with 33 ml from 

Container No. 8B. This produces Fraction Blank 3B (use 400 ml as 

The 

This 

A 100-ml portion of Container No. 8A is Fraction Blank 

the volume of Fraction Blank 3B when calculating the blank value. 

Use the actual volumes when calculating all the other blank 

values). Dilute 225 ml from Container No. 11 to 500 ml with 

water. This produces Fraction Blank 3C. Analyze Fraction Blank 

lA and Fraction Blank 2A per Section 5.4.1 and/or 5.4.2. Analyze 

4 5  
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7. 

Fraction Blank 1B;Fraction Blank 2B, and Fraction Blanks 3A, 38, 

and 3C per Section 5 . 4 . 3 .  

produces the front-half reagent blank correction values for the 

metals except for mercury; the analysis of Fraction Blank 1B 

produces the front-half reagent blank correction value for 

mercury. 

the back-half reagent blank correction values for the metals 

except for mercury, while separate analyses of Fraction Blanks 

The analysis of Fraction Blank lA 

The analysis of concentrated Fraction Blank 2A produces 

:2B, 3A, 3B, and 3C produce the back-half reagent blank correction 

value for mercury. 

7.2 An attempt may be made to determine if the laboratory 

reagents used in Section 5 . 3  caused contamination. They should 

be analyzed by the procedures in Section 5 . 4 .  The Administrator 

will determine whether or not the laboratory blank reagent values 

can be used in the calculation o€ the test results. 

7.3 Quality Control Samples. The following quality control 

samples should be analyzed. 

7.3.1 ICAP Analysis. Follow the quality control shown in 

For the purposes of a three run test Section 8 of Method 6010. 

series, these requirements have been modified to include the 

following: two instrument check standard runs, two calibration 

blank runs, one interference check sample at the beginning of the 

analysis (must be within 25 percent or analyze by standard 

additions), one quality control sample to check the accuracy-of 

the calibration standards (must be within 2 5  percent of 

4 6  
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calibration), and bne duplicate analysis (must be within 10 

percent of average or repeat all analyses). 

7 . 3 . 2  Direct Aspiration and/or Graphite Furnace AAS 

Analysis for Sb, As, Ea, Be, Cd, Cu, Cr, Pb, Ni, Mn, Hg, P, Se, 

Ag, Tl, and Zn. All samples should be analyzed in duplicate. 

Perform a matrix spike on at least one front-half sample and one 

back-half sample or one combined sample. If recoveries of less 

than 7 5  percent or greater than 125 percent are obtained for the 

.matrix spike, analyze each sample by the method of additions. A .  

quality control sample should be analyzed to check the accuracy 

of the calibration standards. The results must be within 

10 percent or the calibration repeated. 

7.3.3 Cold Vapor AAS Analysis for Mercury. All samples 

should be analyzed in duplicate. A quality control sample should 

be analyzed to check the accuracy of the calibration standards 

(within 15 percent or repeat calibration). 

spike on one sample from the "0, impinger portion (must be 

within 25 percent o r  samples must be analyzed by the method of 

standard additions). Additional information on quality control 

can be obtained from EPA SW-846 Method 7470 or in Standard 

Methods for Water and Wastewater Method 303F. 

8 .  Calculations 

Perform a matrix 

8.1 D r y  Gas Volume. Using the data from this test, 

calculate Vmcllml the dry gas sample volume at standard conditions 

as outlined in Section 6.3 of Method 5. 
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8 .2  Volume df Water Vapor and Moisture Content. Using the 

I 
I 

data obtained from this test, calculate the volume of water vapor 

Vu(& and the moisture content Bw, of the stack gas. Use Equations 

5-2 and 5-3 of Method 5 .  

8.3  Stack Gas Velocity. Using the data from this test and 

Equation 2-9 of Method 2 ,  calculate the average stack gas 

velocity. I 
I 
I 

8.4 Metals (Except Mercury) in Source Sample. 

8 . 4 . 1  Fraction lA, Front-Half, Metals (except Hg). 

Calculate separately the amount of each metal collected in 

Fraction 1 of the sampling train using the following equation: 

~ 

Eq. 29-1 % = cal Fd 

I where: 

& f Total mass of each metal (except Hg) collected 

I in the front half of the sampling train 

(Fraction l), pg. 

Cal = Concentration of metal in sample Fraction 1A as I 
read from the standard curve, pg/ml. 

Fd = Dilution factor (Fd = the inverse of the 

fractional portion of the concentrated sample I 
1 
I 

in the solution actually used in the instrument 

to produce the reading Gal. For example, when 2 

ml of Fraction lA are diluted to 10 ml, 

Fd = 5 ) .  

V-l = Total volume of digested sample solution 

(Fraction 1) , ml. 

4a 
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NOTE: If FractioLs 1A and 2A are combined, proportional aliquots 

must be used. Appropriate changes must be made in Equations 29-1 

to 29-3 to reflect this approach. 

8.4.2 Fraction 224, Back-Half, Metals (except Hg). 

Calculate separately the amount of each metal collected in 

Fraction 2 of the sampling train using the following equation. 

Eq. 29-2 Mbh = 'a2 va 

where : 

Gb = Total mass of each metal (except Hg) collected 

in the back-half of the sampling train 

(Fraction 2), pg. 

C, = Concentration of metal in sample concentrated 

Fraction 2A as read from the standard curve, 

(!-w/ml) - 
F, = Aliquot factor, volume of Fraction 2 divided by 

volume of aliquot Fraction 2A (see 

Section 5.3.4) . 
V, = Total volume of digested sample solution 

(concentrated Fraction 2A), ml (see 

Section 5.3.4.1 or 5.3.4.2, as applicable). 

8.4.3 Tota l  Train, Metals (except Hg). Calculate the total 

amount of each of the quantified metals collected in the sampling 

train as follows: 

Mt = (M, - Mmb) * (Mbh - Mbhb) Eq. 29-3 
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y = Total mass of each metal (separately stated for 

each metal) collected in the sampling train, 

M, = Blank correction value f o r  mass of metal 

detected in front-half field reagent blank, pg. 

& = Blank correction value f o r  mass of metal 

detected in back-half field reagent blank, pg.. 

- NOTE: If the measured blank value for the front half (%) is in 

the range 0 . 0  to A pug [where A pg equals the value determined by 

multiplying 1.4 ggjin.’ times the actual area in in.2 of the 

filter used in the emission sample], m, may be used to correct 

the emission sample value (h); if % exceeds A pg, the greater 

of the two following values may be used: 

I 
I 
I 
I 
I 
I 
I ~ 

I 
I 

~~ 

I 
I 
I 

I 
I 

I. A pg, or  

11. the lesser of (a) %, o r  (b) 5 percent of Q. 

If the measured blank value for the back-half (mbhb) is in 

the range 0 . 0  to 1 pg, qhb may be used to correct the emission 

sample value (G); if q, exceeds 1 pg, the greater of the two 

following values may be used: 1 pg or 5 percent of qh. 

8 . 5  Mercury in Source Sample. 

8.5.1 Fraction lB, Front-Half, Mercury. Calculate the 

amount of mercury collected in the front-half, Fraction 1, of the 

sampling train using the following equation: 
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I 

- 
Eq. 29-4 

where: 

Hg, = Total mass of mercury collected in the front- 

half of the sampling train (Fraction l), pg. 

Qm = Quantity of mercury in analyzed sample, pg. 

V&, = Total volume of digested sample solution 

(Fraction l), ml. 

V,, = Volume of Fraction 1B analyzed, ml. See the. . 

following Note. 

Note: Vna is the actual amount of Fraction 1B analyzed. 

example, if 1 ml of Fraction 1B were diluted to 100 ml to bring 

it into the proper analytical range, and 1 ml of the 100-ml 

dilution were analyzed, V,, would be 0.01. 

For 

8.5.2 Fractions 23,  3A, 3B, and 3C, Back Half, Mercury. 

Calculate the amount of mercury collected in Fractions 2 using 

Equation 5 and in Fractions 3A, 3B, and 3C using Equation 6 .  

Calculate the total amount of mercury collected in the back-half 

of the sampling train using Eq. 29-7. 

Eq. 29-5 

where: 

HgbbZ= Total mass of mercury collected in Fraction 2, 

w .  
QW = Quantity of mercury in analyzed sample, pg. 
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I 
I 
I: 

V, = Volume of Fraction 2B analyzed, ml (see the 

following note). 

- Note: V, is the actual amount of Fraction 2B analyzed. For 

example, if 1 ml of Fraction 2B were diluted to 10 ml to bring it 

into the proper analytical range, and 5 ml of the 10-ml dilution 

was analyzed, V, would be 0 . 5 .  Use Equation 6 to calculate 

I separately the back-half mercury for Fractions 3A, then 38, then 

:3c. I' 

where : 

Hgbb3(A.B.0 = Total mass of mercury collected separately in 

Fraction 3A, 3B, or 3C, pg- 

Q,,,B.O = Quantity of mercury in separately analyzed 

samples, pg. 

Vo,,B.o = Volume of Fraction 3A, 3B, or 3C analyzed, ml 

(see note in Sections 8.5.1 and 8.5.2, and 

calculate similarly). 

VWhX4.Fl.O =i Total volume of Fraction 3A, 3B, or 3C, ml. 

where : 

W b h  = Total mass of mercury collected in the back- 

half of the sampling train, pg. 

I' 
I' 

I 
I 
I 
I 
P 
IN 
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Ul\rti i 

8 .5 .3  Total ??rain Mercury Catch. Calculate the total 

amount of mercury collected in the sampling train using Eq 29-8. 

Hgt = ( H g b  - Hg,) -I- (Hgbh - Hgbhb) ~ q .  29-8 

where : 

Hg, = Total mass of mercury collected in the sampling 

train, ug. 

H9, = Blank correction value for mass of mercury 

detected in front-half field reagenr- blank, pg. 

Hg,, = Blank correction value for mass of mercury 

detected in back-half field reagent blanks, pg. 

- Note: If the total of the measured blank values (Hg, + Hg,,) is 

in the range of 0 to 6 p g ,  then the total may be used to correct 

the sample value (Hg, + Hg,,,); if it exceeds 6 pg, the greater of 

the following two values may be used: 6 p g  or 5 percent of the 

sample value (Hg, + Bg,,) . 
8 . 6  Metal Concentration in Stack Gas. Calculate each metal 

separately for the Cd, total Cr, As, Nil Mn, Be, Cu, Pb, P I  T1, 

Ag, Ba, Zn, Se, Sb, and Hg concentrations in the stack gas (dry 

basis, adjusted to standard conditions) as follows: 

Eq. 29-9 

where: 

C, = Concentration of each metal in the stack gas, 

mg/dscm. 
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& = Total mass of each metal collected in the 

sampling train, pg; (substitute Hg, for for 

the mercury calculation). 

Vca(stdl = Volume of gas sample as measured by the dry gas 

meter, corrected to dry standard conditions, 

dscm. 

8.7 Isokinetic Variation and Acceptable Results. Same as 

*Method 5, Sections 6.11 and 6.12, respectively. 
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METHOD 2 

C.&CULATION EOUATIONS 

Q a = 6 0 T A  

4.995 Q r d  G d  

1 - B ,  
m, = 

'Alternare equations for calculating rnoisrure content .. xn wet 

1 

K- 1 

lib and d bulb data. 
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A 

SYMBOLS 

Cross Sectional area of stack, SQ. FT. 

Cross sectional area of nozzle, SQ. FT. 

Water vapor in gas stream, proponion by volume 

Pitot tube coefficient, dimensionless 

Concentration of particulate matter in stack gas, wet basis, GWACF 

Concentration of particulate matter in stack gas, dry basis, corrected to standard 
conditions. GRlDSCF 

Excess air, percent by volume 

Dry test meter correction factor, dimensionless 

Specific gravity (relative to air), dimensionless 

Isokinetic variation, percent by volume 

Molecular weight of stack gas, dry basis, g/g - mole. 

Mass flow of wet flue gas, LB/HR 

Particulate mass flow, LB/HR 

Molecular weight of stack gas, wet basis, g/g mole. 

Total amount of particulate matter collected, g 

Atmospheric pressure, IN. HG. (uncompensated) 

Stack static gas pressure, IN. WC. 

Absolute pressure of stack gas, IN. HG. 

Standard absolute pressure, 29.92 IN. HG. 

Actual volumetric stack gas flow rate, ACFM 

Dry volumemc stack gas flow rate corrected to standard conditions, DSCFM 

Relative humidity, Yo 

032294C:\STACKUNPVvlETHODS\4Eq. 15 
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I 
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I 
I 
I 

- 

- 

Dry bulb temperature of stack gas. 'F 

Wet bulb temperature of stack gas, OF 

Absolute average dry gas meter temperature. O R  

Absolute average stack temperature, "R 

Standard absolute temperature, 528 "R (68 OF) 

Total sampling time, min. 

Total volume of liquid collected in impinges and silica gel, ml 

Volume of gas sample as measured by dry gas meter, CF 

Volume of gas sample measured by the dry gas meter corrected to standard 
conditions, DSCF 

Volume of water vapor in the gas sample corrected to standard conditions, SCF 

Average acrual stack gas velocity, FTiSEC 

Vapor pressure at T,,, IN. HG. 

Vapor pressure at T,, IN. HG. 

Average pressure differential across the orifice meter, IN. WC. 

Velocity pressure of stack gas, IN. WC. 

Dry test meter correction coefficient, dimensionless 

Actual gas density, LB/ACF 

3 
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METHOD 3 
CALCULATION EOUATIONS 

100(%0, - 0.5% CO) 
0.264% N, - %02 + 0.5% CO %EA = 

K-4 

I 
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I 
I 
I 
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METHOD 5 
C.4LCULATION EOUATIONS 

V4& = 0.0472 V, 

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

p ,  + al13.6 
= 17.65 Vm y ( Vm(d 1 

Td-) 
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CALCULATION EQUATIONS 

METHOD 6 

‘mPby 

T m  
V, = 17.64 - (MIDGET IMPINGER VERSIONI 

- 
AH 17.64 V, (Pb + -)y 

Tm 
v,, = 13‘6 (LARGE IMPINGER VERSION) 

7.06 x lo-’ MEQ c, = 
V d  

20.90 C f d  F,C, 
i- E =  - 

20.90 - B’ol B’ co, 

C, (MGIDSCM) = 1.60186 x lo7 C, 

C, (GWDSCF) = 7000 C, 

C, @pm, dy) = 6.02119 x 10‘ C, 

MC 
100 C, @pm, wet) = 6.02119 x lo6 C, (1 - -) 



C, (GWDSCF) = 

C, (MGDSCMP 

SYMBOLS 

Average oxygen content in flue pas, YO v/v, dry 

Average carbon dioxide content in flue gas, % v/v, dry 

Concentration of sulfur dioxide in flue gas, dry basis, corrected to standard 
conditions, LBDSCF 

Concentration of sulfur dioxide in flue gas, dry basis, corrected to standard 
conditions, GR/DSCF 

Concentration of sulfur dioxide in flue gas, dry basis, corrected to standard 
conditions, MGKJSCM 

Dilution Factor 

Emission factor, LB of SOJ106BTU 

Dry oxygen F-Factor for given fuel we, DSCF/106BTU 

Carbon dioxide F-Factor for given fuel type, DSCF/106BTU 

Average pressure drop across calibrated orifice, IN. W.C. 

Dry test meter correction factor, dimensionless 

Moisture content of flue gas, % v/v 

Total milliequivalents of SO2 in gas sample 

Normality of barium perchlorate tinant 

Barometric pressure at the dry gas meter, IN. HG. 

Concentration of sulfur dioxide in flue gas, dry basis, (v/v), ppm 

Concentration of sulfur dioxide in flue gas, wet basis, (v/v), ppm 

Absolute average dry gas meter temperature, O R  

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 O F  and 1 atmosphere), DSCF 

- - v, 
v,, - - 

Ol2694-G\ST~CK\WP~~~ODS~Q.M6(2) 
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- - Total volume of the solution in which the sulfur dioxide sample is contained, 
cc 

- - Volume of barium perchlorate titrant used for the sample, cc (average of 
replicate titrations) 

- - Volume of barium perchlorate titrant used for the blank, cc 
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CALCULATION EOUATIONS 

METHOD 7 

Pi 
Vrn~nm Tf Ti 

= 17.64 (VI - 25) [P' - -1 

M C, = 6.243 x lo-' - 
v m w  

2090 CF 
E =  

20.9 - 3' 

I 
I 
I '  
1 
1 
1 

C, (MGIDSCM) = 1.60186 x lo' C, 

C, @pm-dry) = 8.37552 x lo6 C, 

B' - 3 
I )  4 

* '20.9 - B ' $  c, bpm-346 03 = 8.37552 x lo6 C, (1 

MC 
100 

C, @pm-wet) = 8.37552 x 10' C, (1 - -1 

I 
I 
I 
I 
1 
1 
1 
1 
I 
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C, (GWDSCF) = 

C, (MG/DSCM)= 

C, (ppm-3% OJ - 
C, (ppm-wet) - 

SYMBOLS 

Average oxygen content in flue gas, % v/v 

Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard 
conditions. LB/DSCF 

Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard 
conditions, GWDSCF 

Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard 
conditions, MG/DSCM 

Emission factor, LB/106BTU 

F-Factor for given fuel type, DSCF/lO'BTU 

Mass of nitrogen oxides as nitrogen dioxide in gas sample, ug 

Moisture content of flue gas, % 

Final absolute pressure in flask, IN. HC 

Initial absolute pressure in flask, IN. HC 

Concentration of nitrogen oxides in flue gas, dry basis, (v/v), 
PPm 

Concentration of nitrogen oxides in flue gas, dry basis, corrected to 3% 0,, 
W) ppm 

Concentration of nitrogen oxides in flue gas, wet basis, (v/v), 
PPm 

Final absolute temperature in flask, O R  

Initial absolute temperature in flask, O R  

Volume of flask and valve, cc 

Sample volume at standard conditions, dry basis, cc 



where Vm = Exhaust gas volume ttroqh meter (DSCF) 

2. EHISSION RATE oe/hr) 

(Ib/hc)- y q _ x  L x  9 x&x m x  6 0 m ~ l x e 4 2 8 3 N  m3 

(Ib/hr) = (3.74 XI 0 4  1 x DSCFM x a 

where DSCM = Volumetric flow rate In the source 

~ m 3  6% l r n g  ioooug mln hr DSCF 

m3 
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Meter Temp. (OF)  
T i  me Volume 
(mini ( C F )  I n l e t  O u t l e t  

,- (/76.70) -~ 
2 . 5  /78- 77 6 7  do 

INTERPOLL LABORATORIES 
E P A  Method 5 G a s  H e t e r i n o  S v s t e m  
g u a l i t v  C o n t r o l  C h e c k  D a t a  S h e e t  

7 . 5  

10 

D a t e  J o b  

O p e r a  t o r  Module  No. - / 3  

/f2. Y.3 7 5  62 
/fi22g 7x 6 3  

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  
t o  ^H@ f o r  10 m i n u t e s  b e f o r e  a t t a c h i n g  t h e  urn- 
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 :  

Ca lcu la t e  Y o n  a s  f o l l o w s :  

7 7 0 . 5  

L 2 

L u z  g /  
Y a n  

I f  Y o n  i s  n o t  w i t h i n  t h e  r a n g e  o f  0.97 t o  1.03, * t h e  v o l u m e  
m e t e r i n g  sys t em s h o u l d  b e  i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . ‘  

C F R  T i t l e  40. P a r t  6 0 .  A p p e n d i x  A .  Me thod  5 ,  S e c t f o n  4.4.1 

S-432 



INTERPOLL LABORATORIES 

T I  me 
( m i n )  

€PA Method 5-Gas M e t e r l n a  S y s t e m  
g u a l l t v  C o n t r o l  Check Data  Sheet  

M e t e r  Temp. ( O F )  

( C F )  I n l e t  O u t l e t  
Volume 

f (3, D a t e  T-2 u-7d. 
Opera t o r  % 4 Module No. - 2 
Job  

/ r  

I n s t r u c t i o n s :  Opera te  t h e  c o n t r o l  module a t  a f l o w  r a t e  e q u a l  
t o  ^H@ f o r  10 m i n u t e s  b e f o r e  a t t a c h i n g  
b i l i c a l .  Record  t h e  f o l l o w i n g  d a t a :  

t h e  um- 

i n .  W.C. 

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

0 . 5  
y o n  = 1 . 7 0 6  ret, + 4 6 0 ) i  

J 7 V P  L P b  

I f  Y o n  i s  n o t  w i t h i n  t h e  range  o f  0.97 t o  1.03. ' t h e  volume 
m e t e r i n g  sys tem s h o u l d  be i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . '  

CFR T i t l e  4 0 .  P a r t  6O:Appendix A, Method 5,  S e c t i o n  4 .4 .1  

5 - 4 3 2  

L-2 
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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  
EPA Method 5 Gas M e t e r l n Q  Svstem 
g u a l l t v  C o n t r o l  Check Oata Shee t  

Da te  .- 

E 
Job CYr0RU.S 
O p e r a t o r  5?- (;7OSrA/-tAhQl Module No. 

I n s t r u c t i o n s :  Opera te  t h e  c o n t r o l  module a t  a f l o w  r a t e  e q u a l  
t o  "HC for 1 0  m i n u t e s  b e f o r e  a t t a c h l n g  t h e  um- 
b l l i c a l .  R e c o r d  t h e  f o l l o w l n g  d a t a :  

Ba r  p r e s s  i n .  Hg. ' - - /.c07$ A H @  /,e4 i n .  W.C. 

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

0 . 5  
Y a m  a 1 . 7 8 6  [lt- ;b4,60)] 

7 Vn 

&a34 7,@ 

L 

Y a n  - - -774 

I f  Y o n  i s  n o t  w i t h i n  t h e  r a n g e  o f  0 . 9 7  t o  1 . 0 3 ,  
m e t e r l n g  sys tem s h o u l d  be l n v e s t l g a t e d  b e f o r e  beg 

C F R  T i t l e  40, '  P a r t  60. A p p e n d i x  A .  Method 5. S e c t  

L-3 

. .  

. .  

. .  

h e  vo lume 
n n i n g . '  

o n  4 . 4 . 1  

5 - 4 3 2  
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INTERPOLL LABORATORIES 
€PA Method 5 G a s  Meterlnq S v s t e m  
O u a l i t v  C o n t r o l  Check  Da ta  S h e e t  

Meter Temp. ( O F )  

I n l e t  O u t l e t  
T i  me Volume 
( m i n )  (CF) 

J o b  

O p e r a  t o r  Module No.  // 

- 

I n s t r u c t i o n s :  O p e r a t e  t h e  c o n t r o l  module  a t  a f l o w  r a t e  e q u a l  
t o  ^ H @  f o r  10 m l 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 l l l c a l .  Record t h e  f o l l o w i n g  d a t a :  

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

y - -  Y "  = lq7;z [!t- + 4 6 0  1 O e 5  

pb 'J 

Y o n  0 

I f  Y c n  i s  n o t  w i t h i n  t h e  r a n g e  o f  0 . 9 7  t o  1.03. * t h e  Volume 
m e t e r i n g  s y s t e m  s h o u l d  be i n v e s t i g a t e d  b e f o r e  b e g l n n l n g . '  

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

5 - 4 3 2  

L-4 
~ 
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T i  me 
( m i n )  

INTERPOLL LABORATORIES 
EPA Method 5 Gas M e t e r i n s  System 
Q u a l i t y  C o n t r o l  Check Da ta  Shee t  

Job LlJ n,  ̂C.+ &%,If /tu ,.e . -4 ., ',,./ Da te  3--s?Y-v~/ . 

Opera t o r  & . L a d  lei, Module  No. /6 

1 M e t e r  Teyp. ( O F )  1 
Volume 

( C F )  I n l e t  O u t l e t  

I n s t r u c t i o n s :  Opera te  t h e  c o n t r o l  module a t  a f l o w  r a t e  e q u a l  
t o  ^H@ f o r  10 m i n u t e s  b e f o r e  a t t a c h l n g  t h e  um- 
b i l i c a l .  Record  t h e  f o l l o w i n g  d a t a :  

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

1.786 [( tm ;b460,] 0.5 
Y o n  = 

7 

Y o n  /,0/3 

If Y o n  i s  n o t  w l t h i n  t h e  r a n g e  of 0.97 t o  1.03, ' t h e  vo lume 
m e t e r i n g  sys tem s h o u l d  b e  i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . '  

C F R  T i t l e  40. P a r t  60.  A p p e n d l x  A. Method 5 .  S e c t i o n  4.4.1 

S-432 



INTERPOLL LABORATORIES 
EPA Method 5 Gas Meterina Svstem 
g u a l i t v  Control  Check Data Shee t  

T i m e  Volume 
( m i n )  (CF) 

Meter Temp. ( O F )  

I n l e t  O u t l e t  

Y o n  = 

I f  Y o n  i s  no t  w i t h i n  t h e  range of  0 . 9 7  t o  1.03, ' t he  volume 
meter ing  system should b e  i n v e s t i g a t e d  be fo re  beginning. '  

CFR T i t l e  4 0 .  P a r t  6 0 .  Appendix A .  Method 5 ,  Sec t ion  4 . 4 . 1  

5 -432  
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b 

T i  me 
( m i n )  

INTERPOLL LABORATORIES 

1 M e t e r  Te;lp. ( O F )  1 
I n l e t  O u t l e t  

Volume 
(CF) 

EPA Method 5 Gas M e t e r i n g  Svstem 
g u a l i t v  C o n t r o l  Check D a t a  Sheet  

I n s t r u c t i o n s :  Opera te  t h e  c o n t r o l  module a t  a f l o w  r a t e  e q u a l  
t o  ^ H @  f o r  10 m i n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b i  1 i c a l  . R e c o r d  t h e  Po l  l o w i n g  d a t a :  

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

1.786 [Itrn ;b4601] 0.5 
Y o n  = 

7 "I 

Y o n  = / b / Z C  

I f  Y e n  i s  n o t  w i t h i n  t h e  r a n g e  o f  0.97 t o  1.03. ' t h e  vo lume 
m e t e r i n g  sys tem s h o u l d  b e  i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . '  

CFR T i t l e  40. P a r t  60. A p p e n d i x  A .  Method 5. S e c t i o n  4.4.1 

S-432 
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INTERPOLL LABORATORIES 

Meter Temp. ( o f )  
TI me Volume 
( m i n ) ,  ( C F )  I n l e t  O u t l e t  

r 

~. 
€PA Method 5 Gas Meterina S v s t e m  
p u a l l t v  C o n t r o l  C h e c k  D a t a  S h e e t  

! 
I 
I 
I '  

J o b  Date d-ir ' 

O p e r a  t o r  ~ & / 4 &  Module No. 3- 

I n s t r u c t i o n s :  O p e r a t e  t h e  c o n t r o l  modu le  a t  a f l o w  r a t e  e q u a l  
t o  "HC f o r  10 m i n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b l l l 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 :  

Bar p r e s s  J g - 9 2  I n .  Hg. 7 = * 9783 -HQ i n .  W . C .  

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

Y o n  = A 
If Y o n  i s  not w i t h i n  t h e  r a n g e  o f  0 . 9 7  t o  1.03 ,  . t h e  volume 
m e t e r i n g  sys tem s h o u l d  b e  i n v e s t l g a t e d  b e f o r e  b e g i n n i n g . '  

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

S - 4 3 2  
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INTERPOLL LABORATORIES 
~~ ~~- - 

€ P A  Method 5 Gas M e t e r l n q  S y s t e m  
Q u a l i t v  C o n t r o l  C h e c k  Data S h e e t  

Job Date S-&'s-9# ' 

Ope r a t 0  r Modu le  No. 2 
I n s t r u c t i o n s :  O p e r a t e  t h e  c o n t r o l  m o d u l e  a t  a f l o w  r a t e  e q u a l  

t o  -Ha f o r  10 m i n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b i l l c a l .  Record t h e  f o l l o w l n g  d a t a :  

~ 1 Meter T e y p .  ( O F )  1 
Volume 

( C F I  I n l e t  O u t l e t  
Fi me 

f m i n l  . ,~ . I I 

Y o n  = a 
If Y o n  IS  not  w i t h l n  t h e  r a n g e  o f  < - > t h e  0 . 9 7  t o  v o l u m e  
meter ing  s y s t e m  s h o u l d  be i n v e s t i g a t e  b e f o r e  b e g i n n i n g . '  

C F R  T i t l e  40. P a r t  60. A p p e n d i x  A .  Method 5 .  S e c t i o n  4.4.1 

5-432 

I -a 
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INTERPOLL LABORATORIES 

EPA Method 5 Gas M e t e r i n q  System 
g u a l l t v  C o n t r o l  Check Da ta  Sheet  I 

I n s t r u c t i o n s :  Opera te  t h e  c o n t r o l  module a t  a f l o w  r a t e  e q u a l  
t o  "He f o r  10 m i n u t e s  b e f o r e  a t t a c h l n g  t h e  um- 
b i l i c a l .  Record  t h e  f o l l o w i n g  d a t a :  

B a r  p r e s s ~ f , ~ ~  i n .  Hg.  = ,&V' A H @  i n .  W.C. 

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

" ran - - 1.786 [& ;.46C,, I 1  O a 5  

7 V I  

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

I f  Y o n  I s  n o t  w i t h i n  t h e  r a n g e  o f  0.97 t o  1.03, * t h e  vo lume 
m e t e r i n g  s y s t e m  s h o u l d  be i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . '  

CFR T i t l e  40.  P a r t  6 0 .  Append ix  A. Method 5 .  S e c t l o n  4.4.1 

S - 4 3 2  
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T i  me Volume 
( m i n )  ( C F )  

INTERPOLL LABORATORIES 
EPA Method 5 Gas M e t e r i n q  S v s t e m  
g u a l i t v  C o n t r o l  Check Da ta  Sheet  

Job /z$zv ic3 d k  WL dACMLf Date  5 - - i i ~ + f  

O p e r a t o r  5 3  Module No. /J 

M e t e r  Temp. ( O F )  

I n l e t  O u t l e t  

I n s t r u c t i o n s :  Opera te  t h e  c o n t r o l  module a t  a f l o w  r a  
t o  ^H@ f o r  10 m i n u t e s  b e f o r e  a t t a c h i n g  
b i  1 I c a l  . Record  t h e  P o l  l o w i n g  d a t a :  

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

1 . 7 8 6  [(t- & 4 6 0 , ]  0 . 5  
Y c n  = 

7 

e e q u a l  
he um- 

n.  W.C. 

L 

Y o n  = , 9 P ? ; /  

I f  Y o .  i s  n o t  w i t h i n  t h e  r a n g e  o f  0.97 t o  1.03, . t h e  vo lume 
m e t e r i n g  sys tem s h o u l d  b e  i n v e s t i g a t e d  b e f o r e  beginning: 

CFR T i t l e  4 0 .  P a r t  6 0 .  A p p e n d i x  A .  Method 5 .  S e c t i o n  4 . 4 . 1  

S - 4 3 2  



... 

INTERPOLL LABORATORIES 
EPA Method 5 Gas M e t e r l n a  System 
p u a l i t v  C o n t r o l  Check Data  Sheet  

I n s t r u c t l o n s :  Opera te  t h e  c o n t r o l  module a t  a f l o w  
t o  ^H@ for 10 m i n u t e s  b e f o r e  a t t a c h 1  
b l l f c a l .  Record  t h e  f o l l o w i n g  d a t a :  

r a t e  e q u a l  
g t h e  um- 

1 M e t e r  Te;p. ( O F )  1 1 Tlme Volume 
( m i n )  I n l e t  O u t l e t  

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

- ~ 

L-12 
~~ Pane 11 

If Yam I s  n o t  w i t h i n  t h e  r a n g e  o f  0.97 t o  1 . 0 3 ,  ' t h e  Volume 
m e t e r i n g  sys tem s h o u l d  be i n v e s t i g a t e d  b e f o r e  beginning.' 

CFR T i t l e  40. P a r t  60.  Append ix  A .  Method 5 .  S e c t l o n  4 . 4 . 1  

S-432 
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E P A  Method 5 Gas M e t e r i n g  System 
g u a l l t v  C o n t r o l  Check D a t a  Shee t  

Job G J O V ~ L  / ' 3 ,  lw/L/ Ad.,. , -A I l4.7 Date  5 - 2  T-PY 
/ f  

Opera t o r  /71& Jc /( r L  &?/-I Module N O .  Lh. 
I n s t r u c t i o n s :  Opera te  t h e  c o n t r o l  module a t  a f l o w  r a t e  e q u a l  

f l /  

t o  ^H@ f o r  lo 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 l l l 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 :  

A H @  i n .  W.C. E a r  p r e s s  I n .  Hg. = 

/22 L .,- 473 

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

0 . 5  
Y a n  = 1.786 [(tm ;b460,] 

7 

1 + 460 1 O a 5  

Y c n  1.786 
( 1 

Y o n  = 

I f  Y o n  Is n o t  w i t h l n  t h e  r a n g e  o f  0.97 t o  1.03, ' t h e  vo lume 
m e t e r i n g  sys tem s h o u l d  be i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . '  

CFR T i t l e  40.  P a r t  60 .  A p p e n d i x  A .  Method 5 .  S e c t i o n  4 .4 .1  

S-432  



INTERPOLL LABORATORIES 

Ti me Vo 1 ume 
f m i n l  (CF I  

- . 
€PA Method S Gas M e t e r i n q  Svstem 
g u a l i t v  C o n t r o l  Check Da ta  Sheet  

M e t e r  Temp. (OF) 

I n 1  e t  1 O u t l e t  

Date  SF-$&-@ . Job  

Module No. - 8 Ope r a t  o r  f 
I n s t r u c t i o n s :  Opera te  the c o n t r o l  module a t  a f l o w  r a t e  e q u a l  

t o  "He for 10 m i n u t e s  b e f o r e  a t t a c h i n g  h e  um- 
b i l i c a l .  Record  t h e  f o l l o w i n g  d a t a :  . 

n. W.C. 

C a l c u l a t e  Y o n  as f o l l o w s :  - 7 0 . 5  

I f  Y o n  i s  n o t  w i t h i n  t h e  r a n g e  o f  0.97 t o  1.03, ' t h e  vo lume 
m e t e r i n g  sys tem s h o u l d  b e  i n v e s t l g a t e d  b e f o r e  beg inn ing . .  

CFR T i t l e  4 0 .  P a r t  6 0 .  A p p e n d i x  A. Method 5 .  S e c t i o n  4 . 4 . 1  

S - 4 3 2  
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M e t e r  Temp. (OF) 
T I  me Volume 
( m i n )  (CF) I n l e t  O u t l e t  

7 

INTERPOLL LABORATORIES 
EPA Method 5 Gas M e t e r i n c l  Svstem 
g u a l i t v  C o n t r o l  Check D a t a  Sheet  

Job L , d i , , L  / <.I" ../ f3L/<-s .  /LT Y C  Date  r-i-h*fc/ 
N ,- 

1 J r  Module  No. // 

I n s t r u c t i o n s :  Opera te  t h e  c o n t r o l  module a t  a f l o w  r a t e  e q u a l  
t o  "H@ f o r  10 m l n u t e s  b e f o r e  a t t a c h i n g  he um- 
b i l i c a l .  Record  t h e  f o l l o w i n g  d a t a :  

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

n. W.C. 

1.786 [ ( t m  ;b4601] 0.5 
Y c n  = 

7 "I 

Y o n  = 

If Y o n  i s  n o t  w i t h l n  t h e  r a n g e  o f  0.97 t o  1 . 0 3 ,  ' t h e  vo lume 
m e t e r i n g  sys tem s h o u l d  be i n v e s t l g a t e d  b e f o r e  b e g i n n i n g . '  

CFR T i t l e  4 0 .  P a r t  6 0 .  A p p e n d i x  A .  Method 5 .  S e c t i o n  4 . 4 . 1  

5 - 4 3 2  
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Interpol1  Laboratories, Inc .  

(612) 786-6020 

Nozzle Ca l ibra t ion  

Data Sheet 

Date o f  Cal ibrat ion:  05-24-94 

Technician: Scott B a i n v i l l e  

Nozzle Number 4-3 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Posi ti on Diameter 

( inches) 

1 .185 

2 .185 

Average : .185 

L-31 



Interpol 1 Laboratories, Inc. 

(612) 786-6020 

Nozzle C a l i  bration 

Data Sheet 

Date of Calibration: 05-24-94 

Technician: Mark Kaehler 

Nozzle Number 5-3 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

posl ti on Diameter 

(inches) 

1 .189 

2 .189 

3 .191 

Average: .190 
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Interpol1  Laboratories. Inc .  

(612)  786-6020 

Nozzle Cal ibrat ion 

Data Sheet 

Date o f  Cal ibrat ion:  05-24-94 

Technician: Ed Trowbri dge 

Nozzle Number 7-4 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Posit ion Diameter 

(inches) 

1 249 

2 .248 

3 .248 

Average : .248 

L-33 



Interpol1 Laboratories. Inc. 

(612) 786-6020 

Nozzle Calibration 

Data Sheet 

Date o f  Callbration: 05-24-94 

Technician: Ron Rosenthal 

Nozzle Number 10-3 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

polnt Is measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Position Dl  ameter 

( 1 nches) 

1 .190 

2 .189 

3 .I90 

Average : .I90 
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Interpol1  Laboratories. Inc .  

(612) 786-6020 

Nozzle Ca l ibra t ion  

Data Sheet 

Date o f  Cal ibrat ion:  05-24-94 

Technician: Duane Van Hoever 

Nozzle Nunber Glass 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Posit ion Diameter 

(inches) 

1 .247 

2 .248 

Average : .249 
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Interpol1 Laboratories. Inc. 

(612 )  786-6020 

Nozzle Calibration 

Data Sheet 

Date o f  Calibration: 05-25-94 

Technician: Ron Rosenthal 

Nozzle Number 10-4 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point i s  measured t o  the nearest 0.001 inch. The observed readings and 

average a r e  shown below. 

P o s  i t i on Diameter 

(inches) 

1 .248 

2 .249 

Average: .246 
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Interpol1  Laboratories. Inc .  

(612) 786-6020 

Nozzle Cal ibra t ion  

Data Sheet 

Date o f  Cal ibrat ion:  05-26-94 

Technician: Mark Kaehler 

Nozzle Number 6-4 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Post t i  on Diameter 

( i nches 

1 .248 

2 .248 

3 .248 

Average: .248 
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Interpol1 Laboratories, Inc .  

(612) 786-6020 

Nozzle Cal ibrat ion 

Data Sheet 

Date o f  Cal ibrat ion:  05-26-94 

Technician: Duane Van Hoever 

Nozzle Number 7-2 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Pos i ti on Diameter 

(inches) 

1 .240 

2 ,248 

3 .248 

Average : .248 
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Interpol1  Laboratories, I n c .  

(612)  786-6020 

Nozzle Ca l ibra t ion  

Data Sheet 

Date of Calibrat ion:  05-26-94 

Technician: Ron Rosenthal 

Nozzle Nunher Glass 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

posit ion Diameter 

(inches) 

1 .229 

2 .229 

3 .228 

Average : .229 
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Interpol1 Laboratories, Inc. 

(612) 786-6020 

Nozzle Callbration 

Data Sheet 

Date o f  Calibration: 05-27-94 Nozzle Number 10-4 

Technicians Duane Van Hoever 

The nozzle i s  rotated i n  60 degree increments and the dlameter a t  each 

point I s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Pos i ti on Diameter 

(inches 1 

1 .247 

2 .247 

3 .240 

Average: .247 
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- Interwll Laboratories. Inc. 

Temoerature Measurement Device 
Calibration Sheet ?DT F - 7 -  

Unit under test: 
Vendor C o G A >  h 

nodal '7310 -V. Serial Number tiCroY232%-to3 
Range 0 - zoo0 OF Thermocouple Type 6 

Date o f  Calibration 3-u-43 Technician s i  

Method o f  Calibration: 
a Conoarison aqains: ASTW ncrcury i n  glass thermometer using a thern0stat;ed and insulated aluainum block designeo 

to provide uniforn teanerxture. The tennerature i s  ad]usted by a d p s t i n g  tne voltage on m e  block heater 
car t r idge.  
Onega Wadel CL-300 Tvpe I; lheraocouole Sinulator which nrovides 22 precise temnerature eouivalent i i l l l v o l t  
signals. The el-300 i s  cold ]unction coaoensated. Cal ibrat ion accuracy i s  2 0.11 of  soan (210OoFI 
[for negative tenneratures add i 2 degrees. 
thernocouole at the ind~cacza teanerature. 

&f 
1 degree 

The CL-100 sinulates exactly the t i l l i v o l t a g e  of a l y e  li 

Oesi red 
Temo (OF) 
Nominal 

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
7900 
2000 
2100 

I 

Temperature o f  
Standard or 

Slmulated Temp (OF) 

Response o f  
Unit Under Test 

(OF) 

Averages: 

OF = o f f  scale response by unit under test (OF1 
x dev = 100 ,it / (460 + t) 

Oevi 

At (%I 

%.Y 

ion 

( X I  

O.ci3 

E unit In tolerance a unit was not i n  tolerance: recalibrated - See new calibration sheet. 

5-433 

L-41 



~~ 

--7 , . . . . . . . . . . ... . . I  

Interpol1 Laboratories, Inc. 

Calibration Sheet 

I, 
'I 
I 

I unit under t-t: 
Vendor - &?CKJUA~ 
Model 

OF Thennocouple Type x 
/cdp ( i  Range P - / 9 /  0 

Oat8 of  Calibration 2 -//-gq. Technician f l  72?AdxL 

Method of  Calibration: 
a Caiparison aqiinst ASM icrtory io glau t h r r w n t i r  using a t h t n m t a t U d  and insulated alumina black design 

ta p r m i d i  uniform tnmtraturi. Thm talptrituri i s  adjustid by ad ju t in9  tho volugi m t h i  blad hattar 
cartridqa. 
amqm WI EL-300 ~ y m i  I Th8rMCOtlOh s i w l r t o r  # h i d  proridas zz praciai  temncratura tauivaltnt i i l l i v a l  

Ifor ncqativo tenoeratures tdd t 2 degrees. Tha CL-300 sirulatar axactly the ~illiroltaqo of a Tyac I 
siqnils. Thr CL-100 i s  cold junction conoanrated. Calibratlan accuracl i s  ?. 0.11 of soan 12100% I dcgrci 

&' 
~~~ thor8acauoIi a t  tho Indlcat2U terocraturm. 

Oesi red Temperature of 

NGinI nal Simulated ~emp (OF) 
Temp taF) standard or 

0 
100 
200 
300 
400 
500 
600 

800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

roo 

1 

I 

Reswnse of I Oevi at ion ,I 
Unit Under Test 

I 

(OF) At (9) 

I 
1 
I 
I 
I 
I - - 

Averages: I / J ,K I f-5-7 

I 
L-42 5 - 4 4  

OF = o f f  scale response by unit under test (OF1 
X dev = 100 At / (460 t tl 

8 unit in tolerance a Unit was not in tolerance; recalibrated - See new calibration sheet. 
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Response of 
unit Under Test 

(OF) 

I n t e r w l l  Laboratories. Inc. 

oevi a t  ion 

( X I  A t  

Temoerature WeaSUrement Oevice 
Ca l i b ra t i on  Sheet 

Oesi 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 

7a-r - 27 Uni t  under tes t :  
Vendor G D T ~ C ? P  
Hodel j /H2  ,’ 
Range 

Ser ia l  Number 7 - 9 7/06 
K 0 - >.’I2 3 OF Thermocouple Type 

/ P  - / v -  9 3  Technician SL 3 Oat@ o f  Cal ibrat ion 

Temperature of 
Standard o r  

simulated Temp (OF) 

G 
/e-’ 

-2 3 c- .. .>‘: c. 
C / c )  5 . ’*! L> 

(a3 
-7oc: 
85s 
h 30 

I cvo , lC*  
l2>0 
t3;c 
IU 3r’ , A% j 

1633 
, ’)DL7 
,733 
/ 4 0 l  
>.S<D 
.J .’@‘? 

Hethod o f  Cal ibrat ion:  
a Cornoarison against ASTM nercury i n  glass t h e r i c a e i e r  using a tnefaostatted and insulated aluainua block desiqnec 

to provide u n i f o r l  tcaaerature. The tenperature i s  adlusted by l d ~ u s t i n q  the voltage on the block heater 
c a r t r  idge. 
otega node1 CL-IOO Tyne I; lhcrnocouole s i i u l a r o r  i h i c h  provider 22 precise tenoerature eouivalent lillivolt 
signals. The CL-300 i s  cold junction conoensated. C t l i b r a r l o n  accuracy i s  0.1s of span (210091 I degree 
f far  neqaive tesoeratures add r 2 degrees. The CL-300 sinulatcs exactly the l i l l i v o l t a g e  of a Type I 
theriocouolc a t  the indicated temGeraLurc. 

OF = o f f  scale reswnse by un i t  under t e s t  (OF1 
L dev . = 100 At / (460 + t) 

D u n i t  i n  tolerance 
Un i t  was not  i n  tolerance: reca l i b ra ted  - See new ca l i b ra t i on  sheet. 

5-433 
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Interwll Laboratories. InC. 

Ternoerature neasurement OeViCe 
Calibration Sheet 

Temperature o f  
standard or 

Simulated Temp (OF) 

I 

Response o f  
Unit under Test 

(OF1 

unit under test: I 
I 

o y v  /.30) 
Vendor M4lGJEk 
Model f f2/ /07 Serial Number 4 3  //2 1 
Range OF Thermocouple Type Y - / 9 0 0 -  

0 

5B Date of Calibration /- 7 - Yq/ Technician 

Method o f  Calibration: 
a Comparison agains; ASTH nErcirv i n  glass therloaeter uslng a tnernostatted and insulate0 alumlnua block designee 

to provide unifori temerature. The temoerature 1s adjusted by id~usting the voltage on tnc Olock heater 1 
cartridge. 
Oiega Wodel CL-300 lyoe I Thcriocouolc Siiulator which provides 22 precise teanerature eouivalent nillivolt 
siqnals. The CL-300 i s  cold junction coaoensated. ~ a ~ l b r a t i o n  accuracy is i 0.11 of soan I Z I O O ~ I  : 1 degree 
ifor negative teiperatures add f 2 degrees. The CL-300 sliulates exactly the aillivoltage of a lyoe I 

I 
thermocouole at the indlcatcd teaoerature. 

oesi red 
Temp (OF) 
N c d  nal 

0 
100 
200 
300 
400 
500 
600 
700 

900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

aoo 

Devi at i on 

At ( % I  (.XI 

OF = off scale response by unit under test (OF) 
X dev = 100 At / (460 + t) , 
& Unit i n  tolerance a Unit was not in tolerance: recalibrated - See new calibration sheet. 
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Oesl red Temperatura o f  Response o f  
Temp (9) Standard o r  U n i t  Under Test 

Nom1 nal Simulated ~emp (OF) 

0 & -/, P 
-=%+ 100 /Bo 

200 2& 
300 
400 

600 
TOO 
800 
900 

1000 
1100 

1300 i 3 P  0 
1400 / Vdd / Y O Z  
1500 /Xd& /58A 
1600 /&#a / L U 3  
1 TOO 
1800 
1900 
2000 

. &  

500 -s+zz- .-4c 
52qk Bd 

* 
-2s- %@J- ZmZ -e%-- 

.-%%- 

q 

2100 * d /  4 &Yuy 

1200 ZzZE 

/ 7&/ 
d B C  / 

Averages: 

.._. 

Oevl 

A t  (9) 

- /& 9 
-& 
-,3 - 2,s- 
- 3  

- - - 
- - L L  - - 
-i 
7 1  

7-L- 

7 2  

tZ 

F L  
7 2  
-L 
T L  

I 7- 
- /  

z - 
- z L  

- /  

- 
- 
- - 

- 
/) V6 

Interm11 Laboratories. Inc. 

Temoerature Measurement Oevlcp 
Cal ibrat ion Sheet 

J .  ' 

Uni t  under test: 
Vendor f l h c 2 4 A  
Mode 1 M M  s /  se r la l  Number 7q7k  62 y3 
Range ,'7 --7cL9C3 'F Thermocouple Type /y 

Oate o f  Cal lbrat lon e z / - 7 y  Technician /- r2??&%/ /M/ 

Method o f  Calibratlon: 
a Comparison against ASTR aercurr in qlasr therrolatir urinq a thtrmstitttd and insulated aluiinui bloci detiqncb 

to prwidr uoifon teioeraturr. Tho temptrrtun ir adjusted b i  adjustin9 tlm voltago m thr bloct heatar 
cartridqr. 
ouqa Had01 EL-100 T ~ O I  I ~ h i r m c ~ u o ~ ~  siwlatar which orovidr 22 p r ~ i s o  teweraturo cauivalent iillivolt 
siqnilr. Tho a-300 is cold junctior coaoensartd. Calibttroa accuraci ir 0.1s of soan I210041 I degree 
(for neqativo teineraturer add ?. 2 degrees. lhr CL-IO0 siiulatir e x a b l y  tho iillivaltaqr of a Tyoa L 
thtraacouolr a t  thr indicarea teioerrturo. 

@ 

; / z Y  

X dev = 100 A t  / (460 t t) 

E' Unit i n  tolerance 
ff Uni t  was not i n  tolerance: reca l ib ra ted  - See new ca l ib ra t ion  sheet. 
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Desi rp Temperature of 

Naninal simulated Temp (OF) 
Temp ( F )  Standard o r  

! 
I 
I 

Interpoll Laboratories, Inc. 

Temmrature Measu-nt DeViCa 
Calibration Sheef 

Response of 
Unit under Test 

( O F )  

~ I 
I 

Unit under test: 
+if- <? 5- vendor (!?!'+LCboF. 

Model serial Number 7 -/ -7% 8 3 3 L. 
/y Range d - 1 A9cj OF Thennocouple Type 

Technician / 72?fl,dxF /MY Date of Callbration - %' -9 

Uethod of Calibration: 
0 

$' 

Camparism against ASIR rrcurr in glass thcraowtrr using a thermrtactad and insulated aluminum bloc! desiqn 
ta prmidr uniton teaneracufr. Ihr tcrptraturr i s  adjusted by adjutin( ttm voltrqr on thr block heacrr 
cartridqr. 
Owqr llodrl EL-100 TVDI I Thetocouolc Siwlatpr rhicb ormider 22 p r ~ i s r  temeraturr aauiraltnt aillivolt 
s~gnrls. lh CL-fW i s  cold junctior coMensat8e. CaIibraClon rcnvac7 i s  0.11 of soan I210091 I dcorcr 
[for iytivr temratures add ?. 2 degrees. Thr CL-100 sirulatsr exactly tho rilliroltagr of a Tync 1 I 
vIaraacouoIr IC the indicates teqtraturr. ~= 

0 I 
100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

I I 

OF = o f f  scale resoonse by Unit under test (OF) 
X dev = 100 At / (460 + t) 

& Unit in tolerance 
ff I Unit was not in tolerance: recalibrated - See new calibration sheet. 
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Interpoll Laboratories, Inc. 
(612) 786-6020 

S-Tvoe Pitot Tube lnsoection Sheet 

Pitot Tube No.* - 3.)/a 
Pitot tube dimensions: 

I. External tubing diameter (DJ 

2. Base to Side A opening plane (PA) 

* 7/d  IN. 

' qha IN. 

3. Base to Side B opening plane (Pd f qho IN. 

Alianmenf: 

4. a, < 100 5 
5. a2 < 10' 

8. 2 <.125" ,d 
9. W C.0625" I d- 

Distance from Pitot to Probe Comoonents: 

* 7fl  IN. 10. Pitot to 0.500 IN. nozzle 

11. Pitot to probe sheath 7.d  IN. 

12. Pitot to thermocouple (parallel to probe) 7' 0 IN. 

13. Pitot to thermocouple (perpendicular to probe) 8 74a IN. 

.& Meets al l  EPA design criteria thus C, - 0.84 
0 Does not meet EPA design criteria - thus calibrate in wind tunnel. 

c,- 

Date of Inspection: 

CFR Title 40 Pan 60 Appenidix A Method 2 

L-47 

Inspected by: 

5-348 



Interpoll Laboratories, Inc. 
(biz) 786-6020 

S-Tvoe Pitot Tube lnsoection Sheet 

Pitot Tube No. S'J - 5- 

Pitot tube dimensions: 

f ' d  IN. 

, IN. 

i &fl IN. 

1. External tubing diarnetpr (DJ 

2. Base to Side A opening plane (PA) 

3. Base to Side B opening plane (PJ 

Alianrnenf: 

5.  0, c 100 

6. 8, < 5 O  fl 
7. B, e so 1 

Distance from Pitot to Probe Comoonents: 

io. Pitot to 0.500 IN. nozzle 3 7K8 IN. 

1 1 .  Pitot to probe sheath 

12. Pitot to thermocouple (parallel to probe) 

13. Pitot to rhermocouple (perpendicular to probe) 

7 & IN. 

3. a IN. 

7&8 IN. 

*Meets al l  EPA design criteria thus Cv - 0.84 
0 Does not meet €PA design criteria - thus calibrate in wind tunnel. 

cv - 

Date of Inspection: Inspected by: 

CFR Title 40 Pan 60 Appenidix A Method 2 
5-348 
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2. 

3. 

4. 
5. 

6. 
7. 

Interpoll Laboratories, Inc. 
(612) 7866020 

S-Tvoe Pitot Tube lnsoection Sheet 

Pitot Tube No.9J-L 

Pitot tube dimensions: 

External tubing diameter (D) IN. 

Base to Side A opening plane (PA) '& IN. 

Base to Side B opening plane (PJ r 4k IN. 

Alianmenf: 

0, < loo.+. 
a, < 100 

8. 2 <.125'*,& 
9. W <.0625"A% 

10. Pitot to 0.500 IN. nozzle 7 5 D  IN. 

1 1. Pitot to probe sheath ' r . D  IN. 

12. Pitot to thermocouple (parallel to probe) 3.0 IN. 

13. Pitot to thermocouple (perpendicular to probe) 7 k D l N .  

h. Meets all EPA design criteria thus C, - 0.84 
0 Does not meet EPA design criteria - thus calibrate in wind tunnel. 

c, - 

Date of Inspection: 

CFR Title 40 Pan 60 Appenidix A Method 2 

L-49 

Inspected by: 

5-340 



Interpol1 Laboratories, InC. 
(61 2) 786-6020 I 

I 
I 

S-TvDe Pitot Tube lnsoection Sheet 

-4 Pitot Tube N 0 . 2 7  

Pitor tube dimensions: 

I ,  ?)d IN. 

f IN. 

' qb8 IN. 

1. External tubing diameter (DJ 

2. Base to Side A opening Plane (PA) 

3. Base to Side B opening plane (PJ 

Aliznmenf: 

4. a, < loo-@- 
5. a, 100 p1 

8. Z < . 1 2 5 " L .  
9. w <.0625"- 

Distance from Pitot to Probe Comoonents: 

I 7CdN io. Pitot to 0.500 IN. nozzle 

12. Pitot to thermocouple (parallel to probe) 5 8 IN. 

13. Pitot to thermocouple (perpendicular to probe) 7& IN. 

Meets all EPA design criteria thus C, - 0.84 
Does not meet EPA design criteria - thus calibrate in wind tunnel. 0 
c, - 

I '  
Date of Inspection: Inspected by: 

./-y-s/ .@S+ 
I CFR Title 40 Pan 60 Appenidix A Method 2 

5-348 
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Interpoll Laboratories, Inc. 
(612) 786-6020 

S-TvDe Pitot lube InsDection Sheet 

Pitot Tube N o . 2  3% 
Pitot tube dimensions: 

1. External tubing diameter (DJ t 316 IN. 

2. Base to Side A opening plane (PA) 

3. Base to Side B opening plane (PJ 

, q470 IN. 

1 qdo IN. 

A I i an men[: 

4. a, < 100 L' 
5. a, < 100-3- 

' 6. B, < 5' A. 
7. B, < 5' A 

0. Z C.125" < 3 
9. w <.0625" ; f l  25' 

Distance from Pitot to Probe ComoonentZ: 

10. Pitot to 0.500 IN. nozzle I 7 5 3 I N .  

11. Pitot to probe sheath 7. 0 IN. 

12. Pitot to thermocouple (parallel to probe) 3' IN. 

13. Pitot to thermocouple (perpendicular to probe) , 7d8 IN. 

G e e s  all €PA design criteria thus C,, - 0.84 
0 Does not meet EPA design criteria - thus calibrate in wind tunnel. 

c, - 

Date of Inspection: Inspected by: 

CFR Title 40 Part 60 Appenidix A Method 2 

L-51 
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3. 

4. 
5. 

6. 
7. 

0. 
9. 

Interpoll Laboratories, Inc. 
(612) 786-6020 

S-Tvoe Pitot Tube Inspection Sheet 

Pitot Tube N o 2 3  -/k 

-: 

External tubing diametw (DJ / 3jd IN. 

Base to Side A opening Plane (PA) qho IN. 

Base to Side B opening plane (PJ I IN. 

Alimment: 

0, c loo 2 
0, c 100 

I 
I 
I 
I 
I 
1 
I 

I 
I 

Distance from Pitot to Probe CornoonenE 

I 
i ;. pita: :G probe shear!? y * o  IN. I 

I 

10. Pitot to 0.500 IN. nozzle 1 7 K c l N .  

12. Pitot to thermocouple (parallel to probe) 

13. Pitot to thermocouple (perpendicular to probe) 

3' 6) IN. 

I 74a IN. 

Meets all €PA design criteria thus C,, - 0.84 
not meet €PA design criteria - thus calibrate in wind tunnel. 

c,- 

I 
I 
I 
I 

L-52 I 

Date of Inspection: Inspected by: 

+&-$./ - 1  
CFR Title 40 Pan 60 Appenidix A Method 2 
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Interpoll Laboratories, Inc. 
(612) 786-6020 

S-Tvoe Pitot Tube lnsoection Sheet 

Pitot Tube No.- 

Pitot tube dimensions: 

I .  External tubing diameter (03 . 316 IN. 

: fdd IN. 

2 q@ IN. 

2. Base to Side A opening Plane (PA) 

3. Base to Side B opening plane (PJ 

Alignmenf: 

4. a, < 10' d 
5. a, < 100 '-7- 

6. B, < 5' d 
7. B, < 5' 

8. 2 <.125" d 
9. W <.0625" 

Distance from Pitot to Probe Comoonents: 

io. Pitot to 0.500 IN. nozzle 5 7 c d  IN. 

IN. 1 I .  Pitot to probe sheath 

12. Pitot to thermocouple (parallel to probe) -3* IN. 

13. Pitot to thermocouple (perpendicular to probe) ' 7dd IN. 

b e e t s  al l  EPA design criteria thus C, - 0.84 
0 Does not meet €PA design criteria - thus calibrate in wind tunnel. 

C P  - 

Date of Inspection: Inspected by: 

L.)- 7- 9 J 
CFR Title 40 Pan 60 Appenidix A Method 2 

5-348 
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Interpol1 Laboratories, Inc. 
(61Z) 786-6020 

S-Tvoe Pitot Tube lnsaection Sheet 

Pitot Tube No..- 

Pitot tube dimensions: 

1 .  External tubing diameter (DJ 3/6 IN. 

2. Base to Side A opening piane (PA) I 4/40 IN. 

3. Base to Side B opening plane (PSI , 9 . A  IN. 

Alienmen[: 

4. a, < 100 
5. a, < 1 o o L  

Distance from Pitot to Probe Comoonenn: 

10. Pitot to 0.500 IN. nozzle 

1 1 .  Pitot to probe sheath 3, A IN. 

12. Pitot to thermocouple (parallel to probe) 7 .  @ IN. 

t 7 5 7  IN, 

13. Pitot to thermocouple (perpendicular to probe) I 76D IN. 

k- Meets all EPA design criteria thus C, - 0.84 
CI Does not meet EPA design criteria -thus calibrate in wind tunnel. 

CP - t 

Date of Inspection: Inspected by: 

Cf R Title 40 Part 60 Appenidix A Method 2 
5-348 
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Interpol1 Laboratories, Inc. 
(612) 7 a ~ 0 2 0  

5-Tvoe Pitot Tube InsDection Sheet 

Pitot Tube N o . A H -  L ' 
Pitot tube dimensions: , 

1. External tubing diameter (DJ 3 / G  IN. 

2. Base to Side A opening plane (PA) 

3. Base to Side B opening plane (Po) 

&d IN. 

' &/ IN. 

Alianmenf: 

4. a, < 10' U 
5. a, c 1 0 0 ' Z .  

6 .  B, < 5' G 
7. B, C 5 O  A. 

10. Pitot to 0.500 IN. nozzle 1 758 IN. 

11. Pitot to probe sheath 5, IN. 

12. Pitot to thermocouple (parallel to probe) 3: IN. 

13. Pitot to thermocouple (perpendicular to probe) 1 76a IN. 

k -Meets al l  EPA design criteria thus C, - 0.84 
0 Does not meet EPA design criteria - thus calibrate in wind tunnel. 

c,- 

Date of Inspection: Inspected by: 

CFR Title 40 Part 60 Appenidix A Method 2 
5-348 



INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Date 2-18-PY 
Technician BO a 
Mercury Column Barometer No. C A S  I 
Aneroid Barometer No. /072 30 t9 

Barometer Read Barometer Read (Pba-Pbm) 

Temperature 
Actual Mercury Adjsted Mercury Ini t ia l  Aneriod Difference 
Barometer Read 

Has t h i s  barometer shown any consistent problems w i t h  calibration? 
yes, explain. / In 

Yes/No. . If 

1- - 

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer t o  be calibrated should be placed i n  close 
proximity t o  the mercury barometer and l e f t  t o  equilibrate for  20-30 minutes 
before calibrating. Aneriod barometer will be calibrated t o  the adjusted 
mercury barometer readings. 5-312 

L-56 
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INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Date /o - /s- -93 
Technician Sml7 L i & A I I V / C C E  
Mercury Column Barometer No. / 
Aneroid Barometer No. s662ocl 

Correction Adjsted Mercury Initial Aneriod Difference 
Factor Barometer Read Barometer Read (Pba-Pbm) 

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

Has problem been alleviated? Yes/No. How? /d// 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 

. 
mercury barometer readings. 5-312 

L-57 



INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Ca l ib ra t ion  Sheet 

Date 5-/3*93 
Technician 

Aneroid Barometer No. ’i600/X 

q n . rl X.4”Lh-l. 
Mercury Column Barometer No. L A 2  - 1  

Actual Mercury 
Barometer Read 

Temperature 
Ambient Correct ion Adjsted Mercury I n i t i a l  Aneriod Difference 
Temp. Factor Barometer Read Barometer Read (Pba-Pbm) 

Has t h i s  barometer shown any consistent problems w i th  ca l i b ra t i on?  

yes, explain. 

Yes,@ If 

Has proD!w, bee!! a l lev ia ted? Yes/Nn= HQW? 

*Note 

Aneroid barometers w i l l  be ca l ibrated pe r iod i ca l l y  against a mercury column 
barometer. The aneroid barometer t o  be ca l ibrated should be placed i n  close 
proximity t o  the mercury barometer and l e f t  t o  equ i l ib ra te  f o r  20-30 minutes 
before ca l ibrat ing.  Aneriod barometer w i l l  be ca l ibrated t o  the adjusted 
mercury barometer readings. 5-312 

L-58 
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INTERPOLL LABORATORIES 
(612) 786-6020 

-. Stack Samplfng Department - QA 
Aneroid Barometer Calibration Sheet 

Date / 1 -  /3 -7d 
/ c20scG& 1 Technician . 

Mercury Column Barometer No. X l O V P  - 1  
Aneroid Barometer No. 

Temperature 
Correction Adjsted Mercury Initial Aneriod Difference 

Factor Barometer Read Barometer Read (Pba-Ph) 

-- L-59 - _  

Has this barmeter shown any consistent problems with calibration? Yes& 
y e s ,  explain. 

If 

-~ 

Has problem been alleviated? Yes/No. How? 

’ *Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 5-312 



INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Date 2- 3/'- 9 d 

Mercury Column Barometer No. L p f i  f 
Technician 

Aneroid Barometer No. &?&=d.=- ~&/d--@/ Z S d - ? @ u  2 ~ 4 ' 7 '  

Ambient 
Temp. 

Actual Mercury 
Barometer Read 

Temperature 
Correction Adjsted Mercury 

Factor Barometer Read 

I 29.130 

Initial Aneriod 
Barometer Read 

Difference 
(Pba-Pbm) 

I 

Has this barometer shown any consistent problems with calibration? Yes/No. ' If 
yes, explain. v i 9  

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 5-312 
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INTERPOLL LABORATORIES 
(612)786-6020 

-.. Stack Sampling'Department - QA 
Aneroid Barometer Calibration Sheet 

Date 2 / / e  /.,/ 
Technician . 
Mercury Column Barometer No. /. 

<2, &/ &-Ye .- 
Aneroid Barometer No. 

Temperature 
ctual Mercury Ambient Correction Adjsted Mercury Initial Aneriod Difference 

Read Temp. Factor Barometer Read Barometer Read (Pba-Ph) 

Has this barometer shown any consistent problems with calibration? Y e s a  If 
yes,  explain. 

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 5-312 
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April 28, 1994 

Mr. Dennis Wagner 
Environmental Engineer 
Cyprus Northshore Mining Corporation 
10 Outer Drive , 

Silver Bay, Minnesota 56614 

RE: April 4, 1994, Test Plan Submittal for the Week of May 23,1994, Performance Testing on 
Sources at the Silver Bay Mine Pursuant to Air Emission Permit # 27A-89-OT-1 

Dear Mr. Wagner: 

This letter and its enclosures conclude the pretest requirements for the Cyprus Northshore 
P lining (Company) facility located in Silver Bay, Minnesota, as discussed during our pretest 
mecting of April 7, 1994. 

The Air Quality Division (AQD) staff of the Minnesota Pollution Control Agency (MPCA) has 
reviewed the original submittal and the revised version, received on April 21, 1994, and has 
approved the test plan. 

During the pretest meeting you explained that additional engineering tests would be performed. 
Please note that if you intend to use the results of the engineering tests for a future submittal, for 
example a permit action or emission inventory report, the engineering test must follow the 
rcquirements of Minn. Rules pts. 7017.2001 to 7017.2060. 

Copies of the Operating Data Summary For Process Sources, Operating Data Summary For 
Combustion Sources, Certifications Required For Performance Test Reports, and Microfiche 
Submittal forms are enclosed. These forms will help you to comply with the submittal 
requirements of Minn. Rules pt. 701 7.2035 and 7017.2040. A copy of the test plan, including 
this letter, must be included as part o f  the performance test report. 

Remember that it is not the Testing Consultant's responsibility to submit the test report or 
microfiche copy of the test report or to certify that the microfiche submitted is an exact copy of the 
original test report by the deadlines specified in the applicable compliance document (Le. permit, 
stipulation agreement, administrative penalty order, etc.). The responsibility for these submittals 
lies solely with the Company. 

520 Lafayene Rd. N.: SI. Paul. MN 551554194: (612) 296-6300 (voice); (612) 282-5332 (TTY) 
Regional Offices: Dululh - Brainerd - Detroit Lakes - Marshall * Rochester 

Equal Opponunity Employer - Primed on recycled paper containing at leas1 10% fibers from paper recycled by consumers. 

M- 1 



Mr. Dennis Wagner 
April 28,1994 
Page 2 

11 If you have any questions regarding this letter or the enclosures, please call me at (612)296-7774. 

Sincerely, 

Shlart Arkley 
Performance Test Coordinator 
Compliance Determination Unit 
Compliance and Enforcement Section 
Air Quality Division 

SA:jmd 

Enclosures 

cc: Robert B. Beresford, MPCA, Duluth Regional Office 
Patrick F. O'Neill, AQD 
AQD File No: 27A 
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CYPRUS NORTHSHORE MINING 
Stack Emission Testing 

April 1994 

Cyprus Northshore Mining, in order to comply with applicable permit requirements and to 
address certain other engineering needs, will have the following testing conducted by an 
independent contractor. 

1. COMPLIANCE TESTING REQUIREMENTS 

A. Babbitt Mine: 

1. Primary Collector - Multiclone 

a. Particulates - inletloutlet 
b. Opacity - outlet 

2. Secondary Collector - Multiclone 

a. Particulates - inletloutlet 
b. Opacity - outlet 

B. Silver Bav Plant: 

1. 

2. 

3. 

4. 

5. 

Fine Crusher - Bag House 

a Particulates - outlet 
b. Opacity - outlet 

Dry Cobber - Bag House 

a. Particulates - outlet 
b. Opacity - outlet 

Bin Storage - Multiclone 

a. Particulates - outlet 
b. Opacity - outlet 

Pelletizer Furnace Discharge - Rotoclone 

a. Particulates - inletloutlet 
b. Opacity - outlet 

Pelletizer Waste Gas -Wet Electrostatic 
Precipitators 1 inletl2 outlets 8 Electrics on. 

a. Particulates 
b. Sulfur dioxide 
c. . Nitrogen oxides ' 

M- 3 



6. Power House - Bag House 

a. Particulates 
b. Opacity 
C. Sulfur dioxide 
d. Nitrogen oxides 

11. ENGINEERING TESTING REQUIREMENTS 

A. Silver Bay 

1. Pelletizer Waste Gas -Wet Electrostatic 
Precipitator 1 inlev1 outlet 

a. NESHAPS metals 

Pelletizer Hood Exhaust -Wet electrostatic 
Precipitator 1 outlet 

a. NESHAPS metals 

Power House - Bag House 

a NESHAPS metals 

Pelletizer Waste Gas -Wet Electrostatic 
Precipitator 1 inlev1 outlet 8 Electrics off 

a. Particulates 
b. Sulfur dioxide 
c. Nitrogen oxides 

2 

3. 

4. 

5. Pelletizer Hood Exhaust - Wet Electrostatic 
Precipitator 1 inlev1 outlet with Electrics on and off. 

a. Particulates 
b. Opacity 
C. Sulfur dioxide 
d. Nitrogen oxides 

Concurrent velocity all similar Pelletizer aacks. 6. 

All testing to be completed utilizing USEPA and/or MPCA sampling and analysis protocols. 

r4-4 
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CYPRUS NOATHSHORE MINING 
EW. Davis Works 

Compliance Test Plan 

PAAT 1. GENERAL INFORMATION 

Test Plan Date: 

Test Date: 

Name and Address of E m i i  F a c T i  

April 4, 1994 

Week of May 23,1994 

Cyprus Northshore Miing 
10 Outer Drive 
Silver Bay, MN 55614 

Permittee Contact Dennis M. Wagner 
(21 ===ow 

Permit File No.: ZA-89-OT-1 

Independent Testing Company: Interpoll Laboratories 

Contact Person: Kathy Eickstadt 
(612/78&7=4) 

. 
4 

Sources to be tested: 

Emission source 2 
Emission source 11 : 
Emission source 22: 
Emission source 48: 
Emission source 76: 
Emission source 104-105: 
Emission source 1 E-1 07: 
Emission source 101 : 

Power Boiler #2 
Fine ausher bag house. 
Dry Cobbing bag house. 
Bin storage muitidones. 
Pelletizing furnace discharge rotodone. 
Pelletizer fumace 11 waste gas WWESP. 
Pelletizer furnace 12 waste gas WWESP. 
Pelletizer furnace 12 hood exhaust WWESP. 

Reason for testing: Compliance tests. 

Physical descriptions of emission points: Drawings of emission control points are attached for 
Agency review. 

PART I I  TESTING REQUIREMENTS 
i 

Fuel sampling and analysis for Power Boiler #2 testing. A composite sample of coal burned 
during the testing period will be collected. The composite sample will be prepared and analyzed 
on an as received basis consistent with the following american Society for Testing Materials 
(ASTM) methods: 

Sample preparation - ASTM Method 0-201 3-72 
Sulfur content - ASTM Method D-3177-75 
Heating value - ASTM Method 0-201 5-77, 3286-77 

M-5 



2 
Power 
House 

Particulates Matter 

Sulfur Dioxide 

Opacity 

0.6 Ib/MBTU 

251b/MBTURlr 

20% 

-2- 

7005.0300 - 5 60 Min 
7005.0400 

6C 60 Min 

7005.0320 9 60 Min 
Subp. 2 

~~ 

11 
Fine 
C N S h  

Particulate Matter 

Opacity 

0.002 gr/dscf 

20% 

0.01 gr/dscf 

20% 

0.03 gr/dsd 

20% 

0.03 gddsd 

20% 

20% I 7005.0470 I 9 I 60Min 
Subo. 1.8 

7005.0010- 5 60 Min 
7005.0080 

7005.0470 9 60 Min. 
Subp. 1.8 

7005.001 0- 5 60 Min 
7005.0080 

7005.0470 9 60 Min 
Subp. 1.8 

7005.001 0- 5 60 Min 
7005.0080 

7005.0470 9 60 Min 
Subp. 1.8 

7005.0010- 5 60 Min 
7005.0080 

7005.0470 9 60 Min 
Subp. 1.8 

~ 

22 
Dry Cobb 

48 
Ore Bins 

76 
Pel1 
Rotoclone 

101 
Pefl 
Hood 

104 
Pel1 
Waste 
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Particulate Matter 

Opacity 

Particulate Matter 

Opacity 

Particulate Matter 

opacity 

Particulate Matter 

Opacity 

Particulate Matter 

Opacity 

Sulfur Dioxide 

Nitrogen Oxides 
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0.01 gr/dscf 7005.0010- 5 60 Min 
7005.0080 

0.01 g r / W  

20% 

None 

None 

7005.0010- 5 60 Min. 
7005.0080 

7005.0470 9 60 Min 
Subp. 1.8 

- 6C 60 Min 

- 7E 60 Min 
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PART 111. OPERATING CONDmONS 

Emission Source 2 

Process Equipment: 

Process Operating Rate During Test: 

Control Equipment: 

Control Equipment Operating Parameters: 

Fuel Burned: 

Soot Blowing or Ash Pulling: 

Rationale for Worst Case: 

Normal Operating Capacity: 

Steam Generator - Power Boiler #2 

50-65fdNAU) 

Bag house. 

Pressure drop. 

Coal 

As necessary. 

Anticipate normal operations. 

50-65 MW 

Boiler and Pollution Control Monitoring Description: 

The power boiler will be operated at its normal generating level with MW load and steam 
generation rate recorded during the test period. In addition, CEMs will record hourly SO2 
emission rates and opacity levels. 

Emission Source 1 1 : 

Process Equipment: Crude ore crushing. 

Process Operating Rate During Test: 

Control Equipment: Bag house. 

Control Equipment Operating Parameters: 

Rationale for Worst Case: None 

Normal 400-600 TPH. 

Pressure drop. 

Normal Operating Range: 15,000 ACEM @ 7p F rated. 

Air Pollution Control and Process Monitorkg: Tons crushed during test period will be 
recorded. 
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I' 
Emission Source 22: 

Process Equipment 

Process Operating Rate During Test: 

Control Equipment: 

Control Equipment Operating Parameter: 

Rationale for Worst Case: 

Normal Operating Range: 

Air Pollution Control and Process Monitoring: 

Emission Source 48: 

Process Equipment: 

Process Operating Rate During Test: 

Control Equipment: 

Control Equipment Operating Parameters: 

Rationale for Worst Case: 

Normal Operating Range: 

Air Pollution Control and Process Monitoring: 

Emission Source 76: 

Process Equipment: 

Process Operating Rate During Test Period: 

Control Equipment: 

Control Equipment Operating Parameters: 

Rationale for Worst Case: 

Dry Cobb magnetic separation. 

Normal. 

Bag house. 

Pressure drop. 

None 

67,OOO ACFM @ T F rated. 

Tons processed during test period will be 
recorded. 

Bins storage crude crushed ore. 

Normal 150-200 TPH. 

Multiclone. 

None 

None 

67,000 ACFM @ Tp F rated. 

Tons processed during test period Will be 
recorded. 

Pelletizer furnace discharge rotoclone. 

Normal 236250 TPH. 

Rotoclone. 

None. 

None. 

I: 
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Normal Operating Range: 

Air Pollution Control and Process Monitoring: 

Emission Source 101 : 

Process Equipment: 

Process Operating Rate During Test: 

Control Equipment: 

Control Equipment Operating Parameters: 

Rationale for Worst Case: 

Normal Operating Range: 

Air Pollution Control and Process Monitoring: 

Emission Sources 104-107: 

Process Equipment: 

Process Operating Rate During Test: 

Control Equipment: 

Control Equipment Operating Parameters: 

Rationale for Worst Case: 

Normal Operating Range: 

Air Pollution Control and Process Monitoring: 

32.ooO ACFM @ 750” F. 

Tons processed during test period will be 
recorded. 

Pelletizing furnace hood exhaust. 

Normal 230-250 TPH. 

Wet wall electrostatic precipitator. 

Secondary volts, primary amperes, spark 
rates and water flow. 

None. 

74;i 00 ACFM @ 150” F. 

Tons processed during test period will be 
recorded as will the above operating 
parameters for the WWESP. 

Pelletizing furnace waste gas. 

Normal 230-250 TPH. 

Wet wall electrostatic precipitators. 

Secondary volts, primary amperes, spark 
rates and water flow. 

None. 

93,000 ACFM @ 150” F. 

CEM’s measuring SO2 and NOx on one 
stack perfurnace and tons processed during 
test period will be recorded as will the above 
operating parameters for the WWESP. 
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PART N TEST METHODS 

EPA Method 1 for the location of sampling ports and points. Location of the sampling 
ports must be approved before the test. 

EPA Method 2 for velocity and volumetric flow rate. Three determinations: one 
measurement concurrently with each test run for pollutant 

EPA Method 3. Three determinations; one measurement on an integrated sample taken 
concurrently with each test run for pollutant 

EPA Method 4 for the determination of moisture in the flue gases. Three determinations: 
one measurement concurrently with each test for pollutant. 

EPA Method 5 for the determination of particulate matter. Three one-hour determinations 
will be performed. Condensible compounds will be collected during each determination 
and analyzed as per MN Rules Part 7005.0500. Results will be reported both as total 

condensibles. 

EPA Method 6C for the determination of sulfur dioxide. Three one-hour monitorings will 

particulate matter containing condensibles and total particulate matter excluding ~ 

I 
be performed. 

EPA Method 7E for the determination of oxides of nitrogen. Three onehour monitorings 
will be performed. 

Two hundred forty (240) observations during a onehour period concurrent with one of 
the particulate runs by a certified reader. 

EPA Method 9 as amended in MN Rules Part 7006.1 860 for the determination of opacity. I 
I 

PART V. CEMS RELATIVE ACCURACY 

NA 

PARTVI OTHER 

I 
I 
I 
I 

Pollutants will be reported as GWDSCF and LB/HR (LB/l O6 BTU for the boiler). 

Description and date of last maintenance work done before the test. This information will 
be supplied as a part of the test report. 

One complete test report will be submitted within 45 days after the date of the test. 

One microfiche copy of the report will be submitted within 105 days after the date of the 
test. 

1 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Test Log - 

Log NO. 2 57/ 
State 2 Company 
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