i APPENDIX A |
DETAILED TEST DATA AND TEST RESULTS
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TABLE A-1

SUMMARY OF MERCURY SPECIATION TEST DATA AND TEST RESULTS

UNIT 2-INLET
TEST DATA:
Test run number 1 2
Location Unit 2 Iniet
Test date 3/23/00 3/24/00
Test time period 1245-1508 0820-1040
PROCESS DATA:
Unit Load, MW 56.5 56.7
Coal feed rate, Ib/hr. 64520 64760
Coal Btu content, Btu/lb.(as received) 8924 8884
Heat Input, 10° Buu/hr (Avg. F-Factor) 623.4 579.3
SAMPLING DATA:
Sampling duration, min. 125.0 125.0
Nozzle diameter, in. 0.275 0.275
Cross sectional nozzle area, sq.ft. 0.000412 0.000412
Barometric pressure, in. Hg 28.70 28.29
Avg. orifice press. diff., in H,0 1.21 1.48
Avg. dry gas meter temp., deg F 89.4 78.0
Avg. abs. dry gas meter temp., deg. R 549 538
Total liquid collected by train, ml 176.8 191.6
Std. vol. of H,0 vapor coll., cu.ft. 8.3 .90
Dry gas meter calibration factor 1.0072 1.0072
Sample vol. at meter cond., dcf 76.043 82.593
Sample vol. at std. cond., dscf " 70.797 77.459
Percent of isokinetic sampling 101.3 99.4
Sample vol. at std. cond., dscm 2.005 2.193
GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis 13.6 13.1
0,, % by volume, dry basis 6.0 6.7
N,, % by volume, dry basis 80.4 80.2
Molecular wt. of dry gas, Ib/lb mole 30.42 30.37
H0 vapor in gas stream, prop. by vol. 0.105 0.104
Mole fraction of dry gas 0.895 0.896
Molecular wt. of wet gas, Ib/Ib mole 29.11 29.08
GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H,0 -11.00 -11.40
Absolute pressure, in. Hg 27.89 27.45
Avg. temperature, deg. F 354 343
Avg. absolute temperature, deg.R 814 803
Pitot tube coefficient 0.84 0.84
Total number of traverse points 25 25
Avg. gas stream velocity, ft./sec. 41.8 46.6
Stack/duct cross sectional area, sq.ft. 104.500 104.500
Avg. gas stream volumetric flow, wacf/min. 261814 292470
Avg. gas stream volumetric flow, dscf/min. 141617 157978
MERCURY LABORATORY REPORT DATA:
Particulate bound, ug 4.5891 3.4591
Oxidized, ug 3.0250 2.1867
Elemental, ug 2.6600 2.5533
Total catch, ug - 10.2741 8.1991
PARTICULATE BOUND MERCURY EMISSIONS:
Conc., ug/m’ 2.29 1.58
Conc., ug/Nm*® 2.46 1.69
Emission rate, 1bs/10" Bru. 1.95 1.61
Emission rate, lbs/hr. 1.21E-03 9.33E-04
OXIDIZED MERCURY EMISSIONS:
Conc., ug/m® 1.51 1.00
Conc., ug/Nm*>® 1.62 1.07
Emission rate, Ibs/10'? Bru. 1.28 1.02
Emission rate, Ibs/hr. 8.00E-04 5.90E-04
ELEMENTAL MERCURY EMISSIONS:
Conc., ug/m® 1.33 1.16
Conc., ug/Nm*>® 1.42 1.25
Emission rate, Ibs/10'? Btu. 113 1.19
Emission rate, Ibs/hr. 7.04E-04 6.89E-04
TOTAL MERCURY EMISSIONS:
Conc., ug/m’ 5.13 3.74
Conc., ug/Nm® @ 5.50 4.01
Emission rate, 1bs/10'? Bu. 4.36 3.82
Emission rate, lbs/hr. 2.72E-03 2.21E-03

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).
(2) Nm3 = Normal cubic meter (32 deg. F. (0 deg. C.) and 29.92 inches Hg (760mm Hg)).
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3124/00
1230-1445

56.7
64760
8906
572.0

125.0
0.275
0.000412
28.20
1.36
84.3
544
203.5

1.0072
80.683
74.532
102.2
2111

13.4
6.4
80.2
30.40
0.114
0.886
28.99

-11.50
27.35
347
807
0.84
25
4.5
104.500
279020
147815

1.4046
1.9700
4.2717
7.6463

0.67

0.71

0.64
3.68E-04

0.93

1.00

0.9
5.17E-04

2.02
2.17
1.96

1.12E-03

3.62

3.89

3.51
2.01E-03

AVERAGE
277768
149137

1.51

1.62

1.40
8.39E-04

115

1.23

1.07
6.36E-04

1.51

161

1.43
8.38E-04

4.16
4.47

3.90
2.31E-03
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TABLE A-2

SUMMARY OF MERCURY SPECIATION TEST DATA AND TEST RESULTS

TEST DATA:
Test run number

Location

Test date
Test time period

PROCESS DATA:
Unit Load, MW
Coal feed rate, lb/hr.
Coal Btu content, Bru/lb. (as received)
Heat Input, 10° Buu/hr (Avg. F-Factor)

SAMPLING DATA:
Sampling duration, min.
Nozzle diameter, in.
Cross sectional nozzle area, sq.ft.
Barometric pressure, in. Hg
Avg. orifice press. diff., in H,0
Avg. dry gas meter temp., deg F
Avg. abs. dry gas meter temp., deg. R
Total liquid collected by train, ml
Std. vol. of H,0 vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., dcf
Sample vol. at std. cond., dscf "
Percent of isokinetic sampling
Sample vol. at std. cond., dsem

GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis
O, % by volume, dry basis
N;, % by volume, dry basis
Molecular wt. of dry gas, Ib/Ib mole
H,0 vapor in gas stream, prop. by vol.
Mole fraction of dry gas
Molecular wt. of wet gas, 1b/Ib mole

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:

Static pressure, in. H,0

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperature, deg.R

Pitot tube coefficient

Total number of traverse points

Avg. gas stream velocity, ft./sec.

Stack/duct cross sectional area, sq.ft.

Avg. gas stream volumetric flow, wacf/min.
Avg. gas stream volumetric flow, dscf/min. ¥

MERCURY LABORATORY REPORT DATA:
Particulate bound, ug
Oxidized, ug
Elemental, ug
Total mercury catch, ug

PARTICULATE BOUND MERCURY EMISSIONS:
Conc., ug/m’
Conc., ug/Nm* @

Emission rate, Ibs/10"? Bu.
Emission rate, Ibs/hr

OXIDIZED MERCURY EMISSIONS:
Conc., ug/m®
Conc., ug/Nm’®
Emission rate, Ibs/10'2 Btu.
Emission rate, lbs/hr

ELEMENTAL MERCURY EMISSIONS:
Conc., ug/m’
Conc., ug/Nm
Emission rate, 1bs/10'% Btu.
Emission rate, lbs/hr

3@2)

TOTAL MERCURY EMISSIONS: ¥
Conc., ug/m’
Conc., ug/Nm*®
Emission rate, Ibs/10'? Btu.
Emission rate, Ibs/hr

TOTAL MERCURY REMOVAL EFFICIENCY:

UNIT 2-OUTLET

1

3/23/00
1245-1507

56.5
64520
8924
623.4

120.0
0.270
0.000398
28.70
1.30
73.2
533
177.4
8.4
0.9958
75.845
71.948
101.5
2.037

13.0
6.6
80.4
30.34
0.104
0.896
29.06

-19.00
27.30
336
796
0.84
30
457
100.000
274097
148633

0.1200
2.0500
0.2233
2.3933

0.059
0.063
5.26E-02
3.28E-05

1.0t

1.08

0.90
5.60E-04

0.11

0.12

0.10
6.10E-05

1.17

1.26

1.05
6.54E-04

%

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).
(2) Nm3 = Normal cubic meter ( 32 deg. F. (0 deg. C.) and 29.92 inches Hg (760mm Hg)).
(3) Non-detects not included in total mercury catch value or in average emission rates.

2 3
Unit 2 Outlet
3/24/00 3124/00
0821-1038 1230-1444
56.7 56.7
64760 64760 |
8884 8906 &
579.3 572.0
120.0 120.0
0.270 0.270
0.000398 0.000398
28.26 28.20
1.20 1.19
62.2 63.9
522 524
177.9 190.3
8.4 9.0
0.9958 0.9958
74.537 74.139
71.074 70.315
104.2 105.0
2.013 1.991
12.6 12.7
72 7.1
80.2 80.2
30.30 30.32
0.105 0.113
0.895 0.887
29.01 28.93
-18.00 -19.00
26.94 26.80
331 335
791 795
0.84 0.84
30 30
44.4 44.4 AVERAGE
100.000 100.000
266243 266146 268829
143057 140378 144022
0.0055 < 0.0020
0.5350 0.8950
0.3600 0.1850
0.9005 1.0800
0.003 < 0.001 0.031
0.003 < 0.001 0.033
2.53E-03 < 9.23E-04 2.76E-02
1.46E-06 < 5.28E-07 1.71E-05
0.27 0.45 0.57
0.29 0.48 0.62
0.25 0.41 0.52
1.42E-04 2.36E-04 3.13E-04
0.18 0.09 0.13
0.19 0.10 0.14
0.17 0.09 - 0.12
9.58E-05 4.89E-05 6.86E-05
0.45 0.54 0.72
0.48 0.58 0.77
0.41 0.50 0.65
2.40E-04 2.85E-04 3.93E-04
91% 89% 86%
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TABLE A-3

SUMMARY OF MERCURY SPECIATION TEST DATA AND TEST RESULTS

TEST DATA:
Test run number

Location

Test date
Test time period

PROCESS DATA:
Unit Load, MW
Coal feed rate, Ib/hr.
Coal Btu content, Buw/Ib.(as received)
Heat Input, 10° Btu/hr (Avg. F-Factor)

SAMPLING DATA:
Sampling duration, min.
Nozzle diameter, in.
Cross sectional nozzle area, sq.ft.
Barometric pressure, in. Hg
Avg. orifice press. diff., in H,0
Avg. dry gas meter temp., deg F
Avg. abs. dry gas meter temp., deg. R
Total liquid collected by train, m!
Std. vol. of H,0 vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., def
Sample vol. at std. cond., dscf
Percent of isokinetic sampling
Sample vol. at std. cond., dscm

GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis
0., % by volume, dry basis
N, % by volume, dry basis
Molecular wt. of dry gas, 1b/1b mole
H,0 vapor in gas stream, prop. by vol.
Mole fraction of dry gas
Molecular wt. of wet gas, 1b/lb mole

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:

Static pressure, in. H,O

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperatre, deg.R

Pitot tube coefficient

Total number of traverse points

Avg. gas stream velocity, ft./sec.

Avg. gas stream velocity, ft./sec. (isokinetic test)
Stack/duct cross sectional area, sq.ft.

Avg. gas stream volumetric flow, wacf/min.
Avg. gas stream volumetric flow, dscf/min. )

MERCURY LABORATORY REPORT DATA:
Particulate bound, ug
Oxidized, ug
Elemental, ug
Total catch, ug

PARTICULATE BOUND MERCURY EMISSIONS:
Conc., '.lglm3
Conc., ug/Nm®> @
Emission rate, Ibs/10'% Btu.
Emission rate, Ibs/hr.

OXIDIZED MERCURY EMISSIONS:
Conc., ug/m3
Conc., ug/Nm* @
Emission rate, Ibs/10'? Btu.
Emission rate, lbs/hr.

ELEMENTAL MERCURY EMISSIONS:
Conc., ug/m’®
Corc., ug/Nm* @
Emission rate, Ibs/10'2 Bt.
Emission rate, Ibs/hr.

TOTAL MERCURY EMISSIONS: @
Conc., ug/m®
Conc., ug/Nm*®
Emission rate, Ibs/10? Btu.
Emission rate, Ibs/hr.

UNIT 3-INLET

3/21/00
0902-1205

338.0
374260
8921
42176

120.0
0.307
0.000514
28.70
0.92
103.8

148.2
7.0
0.9926
64.783
57.878
105.5
1.639

14.6

54
80.0
30.55
0.108
0.892
29.20

-14.80
27.61
283
743
0.84

22.8

1149.5
1573935
920914

0.0206
0.3533
8.6033
8.97T2

0.0t

0.01

0.01
4.34E-05

0.22
0.23

0.18
7.44E-04

5.25

5.63

4.29
1.81E-)2

5.48

5.88

4.48
1.89E-02

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).
(2) Nm3 = Normal cubic meter ( 32 deg. F. (O deg. C.) and 29.92 inches Hg (760mm Hg)).
(3) Non-detects not included in total mercury catch value or in average emission rates.

AANAA

2
Unit 3 Inlet
3/21/00
1515-1759

333.0
368400
8641

4201.9

120.0
0315

23.7
26.6
1149.5
1637108
918684

0.0266
0.4600
8.6950
9.1550

0.02

0.02

0.01
5.47E05

0.27

0.29

0.23
9.46E-04

5.20

5.57

4.25
1.79E-02

5.47

5.87

4.48
1.88E-02

3/22/00
0835-1111

334.0
369200

4073.3

120.0
0.315
0.000541
28.70
1.01
98.3
558
162.5
7.7
0.9926
65.863
59.437
103.0
1.683

7.5500
8.5344

0.05

0.05

0.04
1.69E-04

0.53

0.57

0.44
1.80E-03

4.49

4.81

37
1.5S1E-02

5.07

5.44

4.20
1.71E-02

AVERAGE
1592068

913103

0.03

0.03

0.03
1.06E-04

0.34
0.37
0.28

1.16E-03

4.98

5.34

4.09
1.70E-02

534

573

4.38
1.83E-02

3INLET



TABLE A4
SUMMARY OF MERCURY SPECIATION TEST DATA AND TEST RESULTS

UNIT 3-OUTLET "
TEST DATA:
Test run number 1 2 3
Location Unit 3 Outlet
Test date 321/00 3721/00 3/22/00
Test time period 0903-1200 1516-1756 0836-1112
PROCESS DATA:
Unit Load, MW 338.0 333.0 334.0
Coal feed rate, Ib/hr. 374260 368400 369200 §
Coal Btu content, Btu/lb.(as received) 8921 8641 8644
Heat Input, 10° Bru/hr (Avg. F-Factor) 4217.6 4201.9 4073.3
SAMPLING DATA:
Sampling duration, min. 125.0 125.0 125.0
Nozzle diameter, in. 0.273 0.273 0.273
Cross sectional nozzle area, sq.ft. 0.000406 0.000406 0.000406
Barometric pressure, in. Hg 28.70 28.67 28.70
Avg. orifice press. diff., in H,O 1.33 1.35 1.30
Avg. dry gas meter temp., deg F 52.2 53.4 54.4
Avg. abs. dry gas meter temp., deg. R 512 513 514
Total liquid collected by train, m! 258.1 268.9 262.2
Std. vol. of H,0 vapor coll., cu.ft. 12.2 12.7 123
Dry gas meter calibration factor 0.9979 0.9579 0.9979
Sample vol. at meter cond., dcf 80.225 80.084 79.571
Sample vol. at std. cond., dscf 79.398 78.996 78.409
Percent of isokinetic sampling 9.6 96.9 97.3
Sample vol. at std. cond., dscm 2.248 2237 2.220
GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis 13.8 : 13.4 13.0
0,, % by volume, dry basis 6.0 6.4 6.7
N,, % by volume, dry basis 80.2 80.2 80.3
Molecular wt. of dry gas, Ib/lb mole 30.45 30.40 30.35
H,0 vapor in gas stream, prop. by vol. 0.133 0.138 0.136
Mole fraction of dry gas 0.867 0.862 0.864
Molecular wt. of wet gas, 1b/lb mole 28.80 28.69 28.67
GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H,0 -1.80 -1.80 -1.80
Absolute pressure, in. Hg 28.57 28.54 2857
Avg. temperature, deg. F 124 123 123
Avg. absolute temperature, deg.R 584 583 583
Pitot tube coefficient 0.84 0.84 0.84
Total number of traverse points 25 25 25
Avg. gas stream velocity, ft./sec. 35.0 359 354 AVERAGE
Stack/duct cross sectional area, sq.ft. 452.500 452.500 452.500
Avg. gas stream volumetric flow, wacf/min. 949501 975946 961981 962476
Avg. gas stream volumetric flow, dscf/min."" 957998 982042 975742 971927
MERCURY LABORATORY REPORT DATA:
Particulate bound, ug 0.0040 < 0.0020 0.0035
Oxidized, ug 0.0867 0.1133 0.1050
Elemental, ug 10.9016 9.7650 9.7150
Total mercury catch, ug 10.9923 9.8783 9.8235
PARTICULATE BOUND MERCURY EMISSIONS:
Conc., ug/m® 0.002 < 0.001 0.002 0.002
Conc., ug/Nm*@ 0.002 < 0.001 0.002 0.002
Emission rate, 1bs/10"? Btu. 1.51E-03 < 7.83E-04 1.41E-03 1.46E-03
Emission rate, lbs/hr 6.38E-06 < 3.29-06 5.76E-06 6.07E-06
OXIDIZED MERCURY EMISSIONS:
Corx., ug/m’ 0.04 0.05 0.05 0.05
Conc., ug/Nm* @ 0.04 0.05 0.05 0.05
Emission rate, Ibs/10” Btu. 0.03 0.04 0.04 0.04
Emission rate, Ibs/hr 1.38E-04 . 1.86E-04 L73E-04 1.66E-04
ELEMENTAL MERCURY EMISSIONS:
Corc., ug/m’ 4.85 4.37 438 453
Conc., ug/Nm*® 5.20 4.68 4.69 - 4.86
Emission rate, Ibs/10' Btu. 4.13 3.8 3.93 ) 3.96
Emission rate, lbs/hr 1.74E-02 1.61E-02 1.60E-02 1.65E-02
TOTAL MERCURY EMISSIONS: '
Conc., ug/m* 4.89 4.42 4.42 458
* Corc., ug/Nm* @ 5.25 4.74 4.75 491
Emission rate, Ibs/10'? Bru. 4.16 3.87 3.97 4.00
Emission rate, lbs/hr 1.7SE-02 1.62E-02 1.62E-02 1.67E-02
TOTAL MERCURY REMOVAL EFFICIENCY: 1% 19% 19% 16%

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).
(2) Nm3 = Normal cubic meter (32 deg. F. (0 deg. C.) and 29.92 inches Hg (760mm Hg)).
(3) Non-detects not included in total mercury catch value or in average emission rates.
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TABLE A-5
SUMMARY OF MERCURY SPECIATION TEST DATA AND TEST RESULTS

UNIT 4-INLET
TEST DATA:
Test run number 1 2 3
Location Unit 4 Inlet
Test date 3/27/00 3/28/00 3/28/00
Test time period 1700-2047 0837-1202 1328-1658
PROCESS DATA:
Unit Load, MW 540.0 540.0 540.0
Coal feed rate, Ib/hr. 589240 589400 589400
Coal Btu content, Btu/lb. (as received) 8851 8989 8916
Heat Input, 10° Buu/hr (Avg. F-Factor) 5928.0 5834.0 5588.0
SAMPLING DATA:
Sampling duration, min. 120.0 120.0 120.0
Nozzle diameter, in. 0.195 0.195 0.195
Cross sectional nozzle area, sq.ft. 0.000207 0.000207 0.000207
Barometric pressure, in. Hg 28.11 28.47 28.50
Avg. orifice press. diff., in H,0 1.08 1.01 1.03
Avg. dry gas meter temp., deg F 45.1 46.6 46.1
Avg. abs. dry gas meter temp., deg. R 505 507 506
Total liquid collected by train, ml 162.2 177.5 168.7
Std. vol. of H,0 vapor coll., cu.ft. 7.6 8.4 7.9
Dry gas meter calibration factor 0.9926 0.9926 0.9926
Sample vol. at meter cond., dcf 67.385 65.190 67.112
Sample vol. at std. cond., dscf 65.849 64.314 66.349
Percent of isokinetic sampling 105.3 104.4 106.8
Sample vol. at std. cond., dscrn 1.865 1.821 1.879
GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis 14.0 14.4 14.4
0;, % by volume, dry basis 5.6 52 5.2
N,, % by volume, dry basis 80.4 80.4 80.4
Molecular wt. of dry gas, 1b/lb mole 30.46 30.51 30.51
H,0 vapor in gas stream, prop. by vol. 0.104 0.115 0.107
Mole fraction of dry gas 0.896 0.885 0.893
Molecular wt. of wet gas, Ib/lb mole 29.17 29.07 29.17
GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H,0 -15.00 -16.00 -15.00
Absolute pressure, in. Hg 27.01 27.29 27.40
Avg. temperature, deg. F 310 286 27
Avg. absolute temperature, deg.R 770 746 737
Pitot tube coefficient 0.84 0.84 0.84
Total number of traverse points 24 24 24
Avg. gas stream velocity, ft./sec. 75.5 72.2 711
Stack/duct cross sectional area, sq.ft. 265.8 265.8 . 265.8 AVERAGE
Avg. gas stream volumetric flow, wacf/min. 1203873 1151912 1133633 1163139
Avg. gas stream volumetric flow, dscf/min. 667795 658386 663816 663332
Avg. gas stream volumerric flow, dscf/min, % 1255822 1238885 1186457 1227055
MERCURY LABORATORY REPORT DATA:
Particulate bound, ug 0.1615 4.7789 4.5240
Oxidized, ug 0.5250 1.7067 0.9033
Elemental, ug 8.0500 2.3483 1.9250
Total catch, ug © 8.7365 8.8339 7.3523
PARTICULATE BOUND MERCURY EMISSIONS:
Conc., ug/m* 0.09 2.62 2.41 171
Conc., ug/Nm* @ 0.09 2.82 2.58 1.83
Emission rate, Ibs/10" Bru. 0.07 2.09 1.91 1.36
Emission rate, lbs/hr. 4.07E-04 1.22E-02 1.07E-02 7.76E-03
OXIDIZED MERCURY EMISSIONS:
Conc., ug/m’ 0.28 0.94 0.48 0.57
Conc., ug/Nm* @ 0.30 1.01 0.52 0.61
Emission rate, Ibs/10'% Buu. 0.22 0.75 0.38 0.45
Emission rate, Ibs/hr. 1.32E-03 4.35E-03 2.14E-03 2.60E-03
ELEMENTAL MERCURY EMISSIONS:
Conc., ug/m’ 4.32 1.29 1.02 2.21
Conc., ug/Nm® @ 4.63 1.38 1.10 2.37
Emission rate, 1bs/10'? Buu. 3.43 1.03 0.81 1.76
Emission rate, Ibs/hr. 2.03E-02 5.98E-03 4.55E-03 1.03E-02
TOTAL MERCURY EMISSIONS:
Conc., ug/m’ 4.69 4.85 3.91 4.48
Conc., ug/Nm* @ 5.03 5.20 4.20 4.81
Emission rate, Ibs/10'? Btu. 3.1 3.86 3.11 3.56
Emission rate, lbs/hr. 2.20E-02 2.25E-02 1.74E-02 2.06E-02

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).

(2) Nm3 = Normal cubic meter ( 32 deg. F. (0 deg. C.) and 29.92 inches Hg (760mm Hg)).

(3) Volumetric flow is from the measured volumetric flow from the isokinetic test run on the Unit 4 intet B duct and the measured volumetric flow
from the Unit 4 Inlet A duct and the ESP Reheat duct.
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TABLE A-6

SUMMARY OF MERCURY SPECIATION TEST DATA AND TEST RESULTS

TEST DATA:
Test run number

Location

Test date
Test time period

PROCESS DATA:
Unit Load, MW
Coal feed rate, Ib/hr.
Coal Buu content, Btu/lb. (as received)
Heat Input, 10° Btu/hr (Avg. F-Factor)

SAMPLING DATA:
Sampling duration, min.
Nozzle diameter, in.
Cross sectional nozzle area, sq.ft.
Barometric pressure. in. Hg
Avg. orifice press. diff., in H,0
Avg. dry gas meter temp., deg F
Avg. abs. dry gas meter temp., deg. R
Total liquid collected by train, ml
Std. vol. of H,0 vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., def
Sample vol. at std. cond., dscf
Percent of isokinetic sampling
Sample vol. at std. cond., dscm

GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis
0, % by volume, dry basis
N2, % by volume, dry basis
Molecular wt. of dry gas, Ib/lb mole
H,0 vapor in gas stream, prop. by vol.
Mole fraction of dry gas
Molecular wt. of wet gas, Ib/lb mole

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:

Static pressure, in. H,0

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperature, deg.R

Pitot tube coefficient

Total number of traverse points

Avg. gas stream velocity, ft./sec.

Stack/duct cross sectional area, sq.ft.

Avg. gas stream volumetric flow, wacf/min.
Avg. gas stream volumetric flow, dscf/min.

MERCURY LABORATORY REPORT DATA:
Particulate bound, ug
Oxidized, ug
Elemenal, ug
Total mercury catch, ug

PARTICULATE BOUND MERCURY EMISSIONS:
Conc., ug/m®
Conc., ug/Nm*®
Emission rate, Ibs/10"? Btu.
Emission rate, lbs/hr

OXIDIZED MERCURY EMISSIONS:
Conc., ug/m’
Conc., ug/Nm*®@
Emission rate, Ibs/10"* B,
Emission rate, Ibs/hr

ELEMENTAL MERCURY EMISSIONS:
Conc., ug/m’
Conc.. ug/Nm*®
Emission rate, Ibs/10" Bu.
Emission rate, Ibs/hr

TOTAL MERCURY EMISSIONS:
Conc., ug/m’
- Conc., ug/Nm*®
Emission rate, Ibs/10" Buu.
Emission rate, Ibs/hr

TOTAL MERCURY REMOVAL EFFICIENCY:

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).
(2) Nm3 = Normal cubic meter ( 32 deg. F. (0 deg. C.) and 29.92 inches Hg (760mm Hg)).

(3) Removal efficiency could not be determined.

UNIT 4-OUTLET

1

3/27/00

1700-2046

540.0
589240
8851
5928.0

120.0
0.327
0.000583
28.11
1.90
92.3
552
285.4
13.4
1.0072
92.321
83.898
101.8
2.376

14.4
5.2
80.4
30.51
0.138
0.862
28.78

0.43
28.14
153
613
0.84
12
28.1
1094.640
1847659
1289722

0.0490
0.2250
11.5250
11.79%0

0.021

0.022

0.017
9.96E-05

0.09

0.10

0.08
4.58E-04

4.85

5.20

3.95
2.34E-02

4.97

5.33

4.05
2.40E-02

ND

2
Unit 4 Qutlet
3/28/00
0837-1200

540.0
589400
8989
5834.0

120.0
0.302
0.000497
28.47
1.36
875
547
252.1
1.9
1.0072
78.466
72.751
103.9
2.060

14.2

5.6

80.2
30.50
0.140
0.860
28.74

0.69
28.52
154
614
0.84
12
27.8
1094.640
1823463
1284740

0.3500
0.7800
10.3867
11.5167

0.170

0.182

0.140
8.18E-04

0.38

0.41

0.31
1.82E-03

5.04

5.41

4.16
2.43E-02

5.59

6.00

4.61
2.69E-02

ND

3

3/28/00

1325-1658

540.0

589400 §

8916
5588.0

120.0
0.302
0.000497
28.50
1.33
91.0
551
251.6
11.8
1.0072
76.733
70.754
102.5
2.004

13.8

80.2
30.45
0.143
0.857
28.66

0.74
28.55
157
617
0.84

275
1094.640
1809280
1266260

0.4660
0.9733
9.2900
10.7293

0.233
0.250

0.197
1.10E-03

0.49

0.52

0.41
2.30E-03

4.64

4.97

3.94
2.20E-02

5.36

5.75

4.55
2.54E-02

ND

AVERAGE

1826801
1280241

0.141

0.151

0.118
6.73E-04

0.32

0.34

0.27
1.53E-03

4.84
5.20
2.32E-02
5.30
5.69
4.40

2.54E-02

ND®
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Table A-7
Minnesota Power Clay Boswell Station

Unit #2 Mercury Material Balance Closures
(Overhead Ash Rate Forced to 60%)

TEST 1 TEST 2 TEST 3 AVG
UNIT DATA:
Flue Gas DSCFM 148633 143057 140378 144023
Flue Gas %02 6.6 7.2 7.1 7.0
Flue Gas %C02 13.0 12.6 12.7 12.8
Coal F-Factor (1) 9739 9702 9743 9728
Coal F-Factor (2) 1869 1869 1866 1868
MM Btu (1) 626.5 579.9 570.8 592.4
MM Btu (2) 620.3 578.7 573.2 590.7
MM Btu (avg) 623.4 579.3 572.0 591.6
Coal Btu 12158 12087 12100 12115}
Coal Feed, Ib/hr 51276 47927 47275 48826
Coal Feed, tph 25.64 23.96 23.64 24.41
% ash in coal 7.31 7.97 8.12 7.80
ppm Hg in coal 0.070 0.043 0.049 0.054
Ash production, Ib/hr 3748 3820 3839 3802
Hg production, mg/min 27.13 15.58 17.51 20.07
Overhead Ash, Ib/hr 2250 2290 2305 2282
Overhead Ash, % 60.0% 60.0% 60.0% 60.0%
{lppm Hg in ash 0.967 0.928 0.893 0.929
Hg in ash, mg/min 16.45 16.06 16.66 16.02
Hg in ash, % 60.6% 103.1% 88.9% 84.2%
INLET:
Hg conc in flue gas, Ib/dscf 3.20E-10 2.33E-10 2.26E-10 2.60E-10
Hg in flue gas, Ib/hr 2.85E-03 2.00E-03 1.90E-03 2.25E-03
liHg in flue gas, mg/min 21.57 15.12 14.39 17.02
Hg in flue gas, % 79.5% 97.0% 82.2% 86.2%
STACK:
Hg in flue gas, Ib/hr 6.54E-04 2.40E-04 2.85E-04 3.93E-04
Hg in flue gas, mg/min 4.94 1.81 2.15 297
Hg in flue gas, % 18.2% 11.6% 12.3% 14.1%
TOTAL Hg BALANCE:
Total Hg Output, mg/min 21.39 17.88 17.71 18.99
Total Hg Balance, % 78.8% 114.8% 101.2% 98.3%

(1) - O2-based F-Factor
(2) - CO2-based F-Factor



Minnesota Power Clay Boswell Station

Table A-8

Unit 2 Mercury Material Balance Closures
(Using Measured BH Ash Rate)

¢

TEST 1 TEST 2 TEST 3 AVG
UNIT DATA:
Flue Gas DSCFM 148633 143057 140378 144023
Flue Gas %02 6.6 7.2 71 7.0
Flue Gas %C02 13.0 12.6 12.7 12.8
Coal F-Factor (1) 9739 9702 9743 9728
Coal F-Factor (2) 1869 1869 1866 1868
MM Btu (1) 626.5 578.9 570.8 592.4
MM Btu (2) 620.3 578.7 573.2 590.7
MM Btu (avg) 623.4 579.3 572.0 591.6
Coal Btu 12158 12087 12100 12115
Coal Feed, Ib/hr 51276 47927 47275 48826
Coal Feed, tph 25.64 23.96 23.64 24.41
% ash in coal 7.31 7.97 8.12 7.80
ppm Hg in coal 0.07 0.043 0.049 0.054
Ash production, Ib/hr 3748 3820 3839 3802
\Hg production, mg/min 27.13 15.58 17.51 20.07
iOverhead Ash, Ib/hr 1412 1802 1456 1557
Overhead Ash % 37.7% 47 2% 37.9% 40.9%
ppm Hg in ash 0.967 0.928 0.893 0.929
Hg is ash, mg/min 10.32 12.64 9.83 10.93
Hg in ash, % 38.0% 81.1% 56.1% 58.4%
INLET:
Hg conc in flue gas, Ib/dscf 3.20E-10 2.33E-10 2.26E-10 2.60E-10j
Hg in flue gas, Ib/hr 2.85E-03 2.00E-03 1.80E-03 2.25E-03
Hg in flue gas, mg/min 21.57 15.12 14.39 17.02
Hg in flue gas, % 79.5% 97.0% 82.2% 86.2%
STACK:
Hg in flue gas, Ib/hr 6.54E-04 2.40E-04 2.85E-04 3.93E-04
Hg in flue gas, mg/min 4.94 1.81 2.15 2.97
Hg in flue gas, % 18.2% 11.6% 12.3% 14.1%
TOTAL Hg BALANCE:
Total Hg Output, mg/min 15.26 14.45 11.98 13.90
Total Hg Balance, % 56.3% 92.8% 68.4% 72.5%

(1) - O2-based F-Factor
(2) - CO2-based F-Factor



Table A-9
Minnesota Power Clay Boswell Station

Unit 3 Mercury Material Balance Closures
(Overhead Ash Rate Forced to 70%)

TEST 1 TEST 2 TEST 3 AVG
UNIT DATA:
Flue Gas DSCFM 957998 982042 975742 971927
Flue Gas %02 6.0 6.4 6.7 6.4
Flue Gas %C02 13.8 13.4 13.0 134
Coal F-Factor (1) 9746 9755 9726 9742,
Coal F-Factor (2) 1875 1874 1876 1875
MM Btu (1) 42046 41906 4089.7 4161.7
MM Btu (2) 4230.5 42132 4056.9 4166.9
MM Btu (avg) 42176 42019 4073.3 4164.3
Coal Btu 12072 12052 11972 12032
Coal Feed, Ib/hr 349369 348649 340238 346085
Coal Feed, tph 1747 174.3 170.1 173.0
% ash in coal 7.67 8.13 8.54 8.1
ppm Hg in coal 0.063 0.063 0.063 0.063
Ash production, Ib/hr 26797 28345 29056 28066
Hg production, mg/min 166.36 166.02 162.01 164.80,
Overhead Ash, Ib/hr 21460 23500 24400 23120
(Overhead Ash % 80.1% 82.9% 84.0% 82.3%
ppm Hg in ash 0.075 0.042 0.035 0.051
Hg in ash, mg/min 12.33 7.46 6.64 8.75
Hgin ash, % 7.4% 4.5% 4.0% 5.3%
Slurry Water:
L/min of water, from meter 4.03E+04 4.03E+04 4.03E+04 4.03E+04
(Calculated % solids 0.40% 0.44% 0.46% 0.43%
Measured % solids 0.15% 0.24% 0.29% 0.23%
Hg Conc, ppb 1.1 0.85 0.79 0.9
Hg in water, mg/min 443 34.3 31.8 .36.8
Hg in water, % 26.7% 20.6% 19.7% 22.3%
INLET:
Hg conc in flue gas, Ib/dscf 3.29E-10 3.19E-10 2.92E-10 3.13E-10
Hg in flue gas, Ib/hr 1.89E-02 1.88E-02 1.71E-02 1.83E-02
Hg in flue gas, mg/min 142.85 142.10 129.25 138.07
Hg in flue gas, % 85.9% 85.6% 79.8% 83.7%
STACK:
Hg in flue gas, Ib/hr 1.75E-02 1.62E-02 1.62E-02 1.66E-02
Hg in flue gas, mg/min 132.27 122.45 122.45 125.72
Hg in flue gas, % 79.5% 73.8% 75.6% 76.3%
TOTAL Hg BALANCE:
Total Hg Output, mg/min 188.94 164.17 150.74 171.28
Total Hg Balance, % 113.6% 98.9% 99.2% 103.9%

(1) - O2-based F-Factor
(2) - CO2-based F-Factor



Table A-10

Minnesota Power Clay Boswell Station
Unit 3 Mercury Material Balance Closures

(Using Measured Ash Rate)

JEST 1 TEST 2 TEST 3 AVGY

957998 982042 975742 971927
Flue Gas %02 6.0 6.4 6.7 6.4
Flue Gas %C02 13.8 134 13.0 134
Coal F-Factor (1) 9746 9755 9726 9742
Coal F-Factor (2) 1875 1874 1876 1875
MM Btu (1) 4204.6 4190.6 4083.7 4161.7
MM Btu (2) 4230.5 4213.2 4056.9 4166.9
MM Btu (avg) 4217.6 4201.9 4073.3 4164.3
Coal Btu 12072 12052 11972 12032
Coal Feed, Ib/hr 349369 348649 340238 346085
Coal Feed, tph 174.7 174.3 170.1 173.0
% ash in coal 7.67 8.13 8.54 8.11
ppm Hg in coal 0.063 0.063 0.063 0.063
Ash production, Ib/hr 26797 28345 29056 28066
Hg production, mg/min 166.36 166.02 -+ 162.01 164.80
Overhead Ash, Ib/hr 8673 10937 16892 12167
Overhead Ash % 32.4% 38.6% 58.1% 43.0%
ppm Hgin ash 0.076 0.042 0.035 0.051
Hg in ash, mg/min 4.98 3.47 4.47 4.33
Hg in ash, % 3.0% 2.1% 2.8% 2.6%
Slurry Water:
L/min of water, from meter 4.03E+04| 4.03E+04 4.03E+04 4.03E+04
Calculated % solids 0.16% 0.20% 0.32% 0.23%
Measured % solids 0.15% 0.24% 0.29% 0.23%
Hg Conc, ppb 1.1 0.9 0.8 0.9
Hg in water, mg/min 443 343 31.8 36.8
Hg in water, % 26.7% 20.6% 19.7% 22.3%
INLET:
Hg conc in flue gas, Ib/dscf 3.29E-10 3.19E-10 2.92E-10 3.13E-10]
Hg in flue gas, Ib/hr 1.89E-02 1.88E-02 1.71E-02 1.83E-02
Hg in flue gas, mg/min 142.85 142.10 129.25 138.07
Hg in flue gas, % 85.9% 85.6% 79.8% 83.7%
STACK:
Hg in flue gas, Ib/hr 1.75E-02 1.62E-02 1.62E-02 1.66E-02
Hg in flue gas, mg/min 132.27 122.45 122.45 125.72
Hg in flue gas, % 79.5% 73.8% 75.6% 76.3%
TOTAL Hg BALANCE: -
Total Hg Output, mg/min 181.59 160.18 158.76 166.84
Total Hg Balance, % 109.2% 96.5% 98.0% 101.2%

(1) - O2-based F-Factor
(2) - CO2-based F-Factor



Table A-11
Minnesota Power Clay Boswell Station
Unit 4 Mercury Material Balance Closures

Assumptions:

ESP particulate loading is forced to 10% of total flow and assumed 70% fly ash rate.
FGD solids mass flow calculated from mass of SO2 removed and sulfur content of solids.
FGD filtrate flow calculated from the measured percent and mass flow of solids.

TEST 1 TEST 2 TEST 3 AVG

UNIT DATA:

Flue Gas DSCFM 1289722 1284740 1266260 1280241
Flue Gas %02 5.2 56 6.0 5.6
Flue Gas %C02 144 14.2 13.8 14.1
Coal F-Factor (1) 9778 9716 9699 9731
Coal F-Factor (2) 1885 1868 1875 1876
MM Btu (1) 5945 5808 5585 5779
MM Btu (2) 5912 5860 5592 5788
MM Btu (avg) 5928 5834 5588 5783
Coal Btu 12075 12197 11888 12053
Coal Feed, Ib/hr 490952 478302 470068 479774
Coal Feed, tph 2455 239.2 235.0 239.9
% ash in coal 7.27 7.44 8.62 7.78
% sulfur in coal 0.54 0.57 0.60 0.57
ppm Hg in coal ’ 0.065 0.063 0.070 0.066
Ash production, Ib/hr 35692 35586 40520 37266
Hg production, mg/min 241.20 227.76 248.71 239.22
Mass Flow of FGD Slurry:

SO2 production, Ib/hr 5302 5453 5641 5465
SO2 in coal, Ib/MM Btu 0.89 0.93 1.01 0.95
SO2 emissions, Ib/MM Btu 0.10 0.10 0.10 0.10
SO2 removal, % 88.8% 89.3% 90.1% 89.4%
SO2 removed, Ibthr 4709 4869 5082 4887
% sulfur in FGD solids 8.56% 7.41% 7.73% 7.9%
FGD solids, Ib/hr 55017 65712 65744 62158
FGD solids, Ib/min 917 1095 1096 1036
Hg conc of FGD solids, ppm 0.021 0.027 0.031 0.026
Hg in FGD solids, mg/min 8.73 13.41 15.40 12.52
% Hg in FGD solids 3.6% 5.9% 6.2% 5.2%
Slurry Water:

% Solids in Slurry 6.70% 6.90% 6.10% 6.57%
Ib/hr slurry 8.21E+05 9.62E+05{ 1.08E+06 9.50E+05
Ib/hr water 8.1SE+05 9.50E+05{ 1.07E+06 9.48E+05
L/min of water 6.19E+03 7.18E+03] 8.12E+03 7.16E+03
Hg Conc, ppb 270 2.90 2.40 2.70
Hg in water, mg/min 16.71 20.82 19.50 19.01
Hg in water, % 6.9% 9.1% 7.8% 8.0%




TEST 1 TEST 2 TEST 3 AVG
ESP Particulate:
ESP loading, Ib/hr 2500 2500 2850 ¢ 2617
Overhead Ash, % 7.0% 7.0% 7.0% 7.0%
ppm Hg in ash 0.010 0.016 0.012 0.013
Hg in ash, mg/min 0.19 0.30 0.26 0.25
Hgin ash, % 0.1% 0.1% 0.1% 0.1%!
INLET:
Hg conc in flue gas, Ib/dscf 2.84E-10 2.92E-10 2.29E-10 2.68E-10
Hg in flue gas, Ib/hr 2.20E-02 2.25E-02 1.74E-02 2.06E-02
Hg in flue gas, mg/min 166.28 170.06 131.52 1565.95
Hg in flue gas, % 68.9% 74.7% 52.9% 65.5%
STACK:
Hg in flue gas, Ib/hr 2.40E-02 2.69E-02 2.54E-02 2.54E-02
IHg in flue gas, mg/min 181.40 203.32 191.98 192.23
Hg in flue gas, % 75.2% 89.3% 77.2% 80.6%
TOTAL Hg BALANCE:
Total Hg Output, mg/min 207.03 237.85 227.14 224.01
Total Hg Balance, % 85.8% 104.4% 91.3% 93.9%

(1) - O2-based F-Factor
(2) - CO2-based F-Factor
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® . minnesota power /p.o. box 128/ cohasset, minnesota 55721 / telephone 218-328-5711

boswell energy center

May 1, 2000

Jeff O’Neill

Roy F. Weston

1 Weston Way

West Chester, Pennsylvania

19380-1499
RE: Mercury Test Data

Dear Mr. O’Neill,

Enclosed is supporting data for the mercury testing on Boswell 2, 3 and 4
- conducted from March 23 — March 28, 2000. I will be faxing you data on
boiler gas temperature, steam flow and coal flows shortly.

If you have any questions please call me at (218) 328-5711.

Sincerely,

(Ll

Joe Muller
Environmental Compliance Specialist

- w & =

ALWAYS AT YOUR S_ED\ /IINE
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Page 01
Enertec NTDAHS® Runw !
Average Values Report .
04/10/00 09:12
Company: Minnesota Power Period Start: 03/21/00 09:03
Plant: Boswell 1, 2, 3 Period End: 03/21/00 12:05
City/St: Cohasset, MN Validation Type: 1/1 min
Source: UNIT_123, UNIT 3 Averaging Period: 1 min
Typ@e: Block Avg
Average Average Average Average Average Average
Unit3Load Comb_Load CO2Corr SO2lbmbtu NOxmmb 3  StkF1lwHrA
Period Start mwt mwt % 1b/MBT 1b/MBT kscfh
03/21/00 09:03 338.1 464.5 12.55 0.91 N/A 66450
03/21/00 09:04 334.8 462.1 12.53 0.92 N/A 66480
03/21/00 09:05 337.4 464.5 12.57 0.92 0.408 66480
03/21/00 09:06 336.6 463.7 12.53 0.91 0.413 66480
03/21/00 09:07 337.1 464.8 12.57 0.91 0.426 66456
03/21/00 09:08 339.8 467.1 12.54 0.91 0.413 66480
03/21/00 09:09 338.3 465.6 12.56 0.91 0.411 66480
03/21/00 09:10 337.9 464.8 N/A N/A 0.417 66564
03/21/00 09:11 338.3 464.2 N/A N/A 0.414 66690
03/21/00 09:12 338.5 464 .4 N/A N/A 0.421 66708
03/21/00 09:13 337.6 464.0 12.04 0.90 0.427 66678
03/21/00 09:14 337.2 463 .4 12.20 0.90 0.431 66996
03/21/00 09:15 338.3 463.7 12.36 0.90 0.434 67020
03/21/00 09:16 337.6 462.0 12.39 0.90 0.436 67026
03/21/00 09:17 338.4 460.4 12.43 0.90 0.437 66822
03/21/00 09:18 338.7 - 459.3 12.51 0.90 0.439 66540
03/21/00 09:19 340.1 460.4 12.51 0.90 0.435 66540
03/21/00 09:20 340.2 459.9 12.50 0.89 N/A 66396
03/21/00 09:21 340.4 459.5 12.49 0.89 N/A 66144
03/21/00 09:22 338.1 457.0 12.51 0.89 0.441 66108
03/21/00 09:23 337.7 456.2 12.459 0.89 0.443 66138
03/21/00 09:24 337.7 455.9 12.50 0.89 0.432 65424
03/21/00 09:25 337.8 454 .6 12.49 0.88 0.439 64938
03/21/00 09:26 337.9 453.2 12.43 0.88 0.450 64938
03/21/00 09:27 337.5 450.9 12.44 0.88 0.449 64662
03/21/00 09:28 337.9 449.4 12.48 0.87 . 0.444 64452
03/21/00 09:29 338.3 447.7 N/A N/A 0.445 64452
03/21/00 09:30 338.2 445.7 N/A N/A 0.443 64452
03/21/00 09:31 337.4 443.9 N/A N/A 0.444 64326
03/21/00 09:32 337.2 442.6 12.09 0.88 0.444 64194
03/21/00 09:33 337.7 442.5 12.22 0.88 0.449 64194
03/21/00 09:34 337.6 444.0 12.33 0.88 0.448 63936
03/21/00 09:35 341.7 446.7 12.40 0.88 0.442 63786
03/21/00 09:36 337.9 443.0 12.43 0.87 0.441 63762
03/21/00 09:37 339.7 444.0 12.44 0.87 0.440 63762
03/21/00 09:38 340.5 444.7 12.47 0.86 N/A . " 63708
03/21/00 09:39 339.1 443.7 12.45 0.86 N/A 63708
03/21/00 09:40 339.4 444.2 12.49 0.86 0.426 63708
03/21/00 09:41 338.6 443 .4 12.45 0.86 0.425 63708
03/21/00 09.:42 338.5 443.3 12.47 0.86 0.437 63708
03/21/00 09:43 337.9 442.4 12.46 0.86 0.430 63678
03/21/00 09:44 336.1 440.8 12.50 0.85 0.433 63678
03/21/00 09:45 338.1 442 .2 12.50 0.85 0.436 63654
03/21/00 09:46 338.0 442.2 12.46 0.85 0.443 63678
03/21/00 09:47 340.6 444 .4 12.53 0.85 0.440 63654
03/21/00 09:48 339.7 443.3 N/A N/A 0.446 63450
03/21/00 09:49 341.4 444.7 N/A N/A . 0.454 63450

03/21/00 09:50 341.2 444 .6 N/A N/A 0.449 63450
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*Does not include Invalid Averaging Periods ("N/A")

03/21/00 11:59 340.0 443.9 N/A N/A 0.451 65310
~03/21/00 12:00 340.7 445.7 N/A N/A N/A 64164
03/21/00 12:01 338.5 444 .3 N/A N/A 0.444 64164
03/21/00 12:02 335.5 441.9 12.03 0.86 0.452 64134
03/21/00 12:03 337.0 443.3 12.22 0.85 0.449 64278
03/21/00 12:04 336.0 442.9 12.25 0.85 0.443 64506
Final Average® 338.4 444 .4 12.36 0.85 0.437 64749
Maximum®* 342.8 467.1 12.57 0.92 0.478 67026
Minimum* 333.3 436.3 11.68 0.82 0.408 62706
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Page 01
Enertec NTDAHS® R >
Average Values Report €
04/10/00 09:13

Company: Minnesota Power Period Start:

03/21/00 15:15

Plant: Boswell 1, 2, 3 Period End: 03/21/00 17:59
City/St: Cohasset, MN Validation Type: 1/1 min

Source: UNIT_123, UNIT 3 Averaging Period: 1 min

Typé: Block Avg
Average Average Average Average Average Average
Unit3Load Comb Load CO2Corr  SO21lbmbtu NOxmmb 3  StkFlwHrA

Period Start mwt mwt % 1b/MBT 1b/MBT kscfh
03/21/00 15:15 334.4 440.3 12.02 0.83 N/A 66138
'03/21/00 15:16 334.8 440.8 12.04 0.82 0.449 66138
03/21/00 15:17 334.7 440.6 11.97 0.82 0.441 66084
03/21/00 15:18 332.2 438.5 12.01 0.82 0.436 66078
03/21/00.15:19 331.7 437.9 12.03 0.82 0.431 66078
03/21/00 15:20 330.7 437.1 12.04 0.83 0.435 66450
03/21/00 15:21 331.3 437 .4 12.03 0.83 0.431 66474
03/21/00 15:22 332.5 438.4 11.97 0.82 0.434 66480
03/21/00 15:23 331.7 437.8 12.01 0.82 0.444 66480
03/21/00 15:24 333.8 439.8 11.99 0.82 0.440 66450
03/21/00 15:25 333.1 439.4 N/A N/A 0.439 - 66474
03/21/00 15:26 334.3 440.4 N/A N/A 0.434 66480
03/21/00 15:27 334.6 440.5 N/A N/A 0.439 66606
03/21/00 15:28 335.9 441.2 11.71 0.84 0.446 66678
03/21/00 15:29 334.6 440.4 11.92 0.84 0.439 66678
03/21/00 15:30 334.8 440.5 12.02 0.83 0.437 66678
03/21/00 15:31 334.4 440.5 12.05 0.83 0.436 66678
03/21/00 15:32 333.3 438.9 12.11 0.83 N/A 66678
03/21/00 15:33 332.8 438.1 12.06 0.83 N/A 66558
03/21/00 15:34 331.7 437.0 12.08 0.83 0.450 66168
03/21/00 15:35 330.4 435.8 12.07 0.82 0.452 66168
03/21/00 15:36 331.2 436.6 12.03 0.82 0.436 66114
03/21/00 15:37 332.4 437.9 12.05 0.81 0.427 65682
03/21/00 15:38 331.0 436.5 12.07 0.82 0.428 65622
03/21/00 15:39 330.4 435.7 12.06 0.81 0.433 65622
03/21/00 15:40 333.7 438.6 12.02 0.81 0.424 65550
03/21/00 15:41 332.3 437.4 12.05 0.81 0.438 65436
03/21/00 15:42 333.6 439.0 12.03 0.81 0.438 65424
03/21/00 15:43 332.1 437.7 12.10 0.81 0.431 65532
03/21/00 15:44 332.8 438.3 N/A N/A 0.429 65682
03/21/00 15:45 332.4 437.6 N/A N/A 0.432 65682
03/21/00 15:46 330.8 436.2 N/A N/A 0.413 65682
03/21/00 15:47 333.1 438.2 11.67 0.82 0.430 65922
03/21/00 15:48 332.2 437.1 11.82 0.83 0.423 66192
03/21/00 15:49 331.9 437.2 11.92 0.83 0.421 66192
03/21/00 15:50 335.1 439.9 12.01 0.82 N/A - 66366
03/21/00 15:51 334.8 439.5 12.03 0.82 " 0.429 66654
03/21/00 15:52 333.5 438.9 12.03 0.82 0.427 66654
03/21/00 15:53 332.5 438.1 12.03 0.81. 0.427 66654
03/21/00 15:54 330.5 435.8 12.03 0.81 0.427 66912
03/21/00 15:55 332.0 436.6 12.04 0.81 0.425 67110
03/21/00 15:56 331.4 436.3 12.04 0.81 0.422 67110
03/21/00 15:57 331.7 436 .4 12.03 0.82 0.425 67014
03/21/00 15:58 335.3 439.9 12.04 0.82 0.429 66912
03/21/00 15:59 335.2 440.2 12.01 0.82 0.427 66912
03/21/00 16:00 338.7 443 .6 12.03 0.82 0.423 66912
03/21/00 16:01 338.5 443.7 12.00 0.82 0.422 66876
03/21/00 16:02 337.0 441.9 N/A N/A 0.426 66852
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0.423
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0.433
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65766
65790
65766
66096
66222
66300
66654
66852
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Minimum*

*Does not include Invalid Averaging Periods ("N/A")

03/21/00 17:07 331.9 440.3 12.04 0.82 0.437 67368
03/21/00 17:08 333.3 441.0 12.06 0.82 0.429 67368
03/21/00 17:09 335.1 441 .4 11.98 0.82 0.431 «67368
03/21/00 17:10 334.5 440.1 12.03 0.82 0.427 67368
03/21/00 17:11 333.9 439.0 12.04 0.82 0.421 67194
03/21/00 17:12 330.4 435.4 12.00 0.82 0.429 67080
03/21/00 17:13 331.0 435.5 12.03 0.82 0.425 67080
03/21/00 17:14 331.3 435.9 12.05 0.82 0.427 66432
© 03/21/00 17:15 329.9 434.6 11.¢98 0.82 0.433 65766
03/21/00 17:16 329.9 434.9 11.96 0.82 0.436 65796
03/21/00 17:17 330.9 435.9 N/A 0.82 0.431 65796
03/21/00 17:18 334.0 438.7 N/A N/A N/A 65508
03/21/00 17:19 331.8 437.0 N/A N/A N/A 65334
03/21/00 17:20 330.2 435.5 11.34 0.83 0.427 65334
03/21/00 17:21 328.8 433.6 11.59 0.84 0.432 65082
03/21/00 17:22 328.3 433.1 11.71 0.84 0.427 64758
03/21/00 17:23 329.8 434.1 11.77 0.84 0.427 64710
03/21/00 17:24 330.3 435.1 11.86 0.84 0.442 64764
03/21/00 17:25 332.5 437.2 11.88 0.84 0.431 - 64992
03/21/00 17:26 334.4 438.7 11.90 0.83 0.429 64992
03/21/00 17:27 335.0 439.2 11.93 0.83 0.424 64992
03/21/00 17:28 334.6 439.2 11.91 0.83 0.423 65346
03/21/00 17:29 333.8 438.7 11.92 0.83 0.427 65706
03/21/00 17:30 332.8 437.6 11.94 0.83 0.419 65808
03/21/00 17:31 330.2 435.1 11.91 0.83 0.431 66540
03/21/00 17:32 330.8 435.8 11.97 0.83 0.431 66798
03/21/00 17:33 332.5 437.3 11.97 0.83 0.440 66798
03/21/00 17:34 334.7 4359.0 11.99 0.83 0.427 66798
03/21/00 17:35 337.1 441.5 11.98 0.83 0.408 67140
03/21/00 17:36 336.3 441.1 N/A N/A N/A 67374
03/21/00 17:37 335.3 440.0 N/A N/A N/A 67398
03/21/00 17:38 333.2 437.7 N/A N/A 0.417 67194
03/21/00 17:39 330.9 435.3 11.47 0.85 0.420 66882
03/21/00 17:40 330.7 435.2 11.65 0.85 0.419 66882
03/21/00 17:41 330.9 436.1 11.81 0.84 0.425 66882
03/21/00 17:42 331.7 436.6 11.89 0.84 0.430 66798
03/21/00 17:43 333.0 437.7 11.89 0.84 0.427 66738
03/21/00 17:44 333.8 439.0 11.96 0.84 0.424 66738
03/21/00 17:45 334.8 439.7 12.00 0.84 0.427 66738
03/21/00 17:46 335.4 440.1 11.99 0.84 0.431 66798
03/21/00 17:47 333.3 438.5 11.97 0.84 0.431 66798
03/21/00 17:48 333.0 437.9 11.97 +0.84 0.427 66798
03/21/00 17:49 330.4 436.2 11.94 0.84 0.423 67512
03/21/00 17:50 332.3 - 438.1 11.94 0.84 0.408 67566
03/21/00 17:51 332.5 438.3 11.98 0.85 0.410 67536
03/21/00 17:52 333.1 438.9 11.97 0.85 0.423 67512
03/21/00 17:53 335.8 441.3 11.97 0.85 N/A 67482
03/21/00 17:54 336.1 441.5 11.99 0.85 N/A 67482
03/21/00 17:55 337.6 442.8 N/A N/A 0.401 67254 -
03/21/00 17:56 336.0 441.5 N/A N/A 0.404 66396
03/21/00 17:57 336.5 441.7 N/A N/A 0.415 66396
03/21/00 17:58 333.5 438.9 11.62 0.87 0.423 66396
Final Average* 333.1 439.7 11.97 0.83 0.429 66678
Maximum* 338.7 446.5 12.11 0.87 0.464 68256
328.3 433.1 11.34 '0.81 0.401 64710
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Company: Minnesota Power Period Start: 03/22/00 08:35

Plant: Boswell 1, 2, 3 Period End: 03/22/00 11:12
City/St: Cohasset, MN Validation Type: 1/1 min
Source: UNIT_123, UNIT_ 3 Averaging Period: 1 min

Type: Block Avg
Average Average Average Average Average Average
Unit3Load Comb_Load  CO2Corr  SO2lbmbtu NOxmmb 3  StkFlwHraA

Period Start mwt mwt % 1b/MBT 1b/MBT kscfh
03/22/00 08:35 330.7 433.9 11.60 1.01 0.298 64710
03/22/00 08:36 330.9 433.9 11.75 1.00 0.302 64710
03/22/00 08:37 331.7 434.8 11.91 1.00 0.292 64338
03/22/00 08:38 332.6 435.8 11.97 1.01 0.295 63624
03/22/00 08:39 334.3 437.6 12.05 1.01 0.303 63624
03/22/00 08:40 334.5 -438.1 12.03 1.01 0.306 63648
03/22/00 08:41 334.5 438.1 12.10 1.01 0.303 63876
03/22/00 08:42 334.8 438.1 12.06 1.00 0.298 63936
03/22/00 08:43 333.0 436.3 12.07 1.00 0.300 63936
03/22/00 08:44 330.5 433.7 12.07 1.00 0.302 63762
03/22/00 08:45 331.0 434.1 12.05 1.00 N/A 63690
03/22/00 08:46 330.0 433.5 12.06 1.00 N/A 63678
03/22/00 08:47 330.5 434.0 12.10 1.00 0.294 64302
03/22/00 08:48 333.0 436.3 12.08 - 1.00 0.293 65106
03/22/00 08:49 332.8 436.1 12.07 1.00 0.295 65130
03/22/00 08:50 332.6 436.1 12.05 1.00 0.294 65136
03/22/00 08:51 333.0 436.1 N/A N/A 0.295 64734
03/22/00 08:52 333.1 436.3 N/A N/A 0.297 64650
03/22/00 08:53 332.1 435.4 N/A N/A 0.302 64620
03/22/00 08:54 330.7 434.2 11.52 1.00 0.305 65136
03/22/00 08:55 332.0 435.0 11.74 1.00 0.301 65286
03/22/00 08:56 331.2 434.1 11.88 1.00 0.301 65310
03/22/00 08:57 333.0 435.8 11.93 1.00 0.290 65310
03/22/00 08:58 332.5 435.7 12.02 1.00 0.291 64734
03/22/00 08:59 335.4 438.4 12.03 1.00 0.292 64566
03/22/00 09:00 335.6 438.4 12.06 1.01 0.290 64566
03/22/00 09:01 335.8 438.7 12.06 1.01 0.291 64650
03/22/00 09:02 335.3 438.6 12.04 1.00 0.291 64710
03/22/00 09:03 333.1 436.4 12.03 1.00 N/A 64686
03/22/00 09:04 332.0 435.2 12.06 1.00 0.311 64710
03/22/00 09:05 330.9 434.2 12.10 1.00 0.297 64710
03/22/00 09:06 331.1 434.2 12.08 1.00 0.293 64680
03/22/00 09:07 331.7 434.8 12.07 1.00 0.292 64680
03/22/00 09:08 331.5 434.8 12.07 0.99 0.293 64680
03/22/00 09:09 331.7 435.1 12.04 0.99 0.291 64680
03/22/00 09:10 330.0 433.3 N/A N/A 0.295 64650
03/22/00 09:11 331.4 434.6 N/A N/A 0.294 64506
03/22/00 09:12 332.4 435.6 N/A N/A 0.289 64506
03/22/00 09:13 335.4 438.5 11.71 1.00 0.290 64506
03/22/00 09:14 338.5 441 .4 11.95 1.01 0.307 64362
03/22/00 09:15 337.6 440.8 12.06 1.02 '0.312 64362
03/22/00 09:16 337.7 441.1 12.07 1.01 0.314 64362
03/22/00 09:17 337.0 440.7 12.12 1.01 0.313 64488
03/22/00 09:18 334.8 438.8 12.07 1.04 0.319 64710
03/22/00 09:19 333.8 437.7 12.10 1.05 0.321 64710
03/22/00 09:20 334.3 437.9 12.06 1.04 N/A 64680
03/22/00 09:21 336.2 439.8 12.07 1.03 N/A 64650
03/22/00 09:22 336.0 439.3 12.08 1.03 0.298 64620
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03/22/00 10:27 333.7 443.5 N/A N/A 0.336 66024
03/22/00 10:28 333.0 443 .4 11.71 0.99 0.336 66048
03/22/00 10:29 332.7 443 .4 11.86 0.99 0.337 66024
03/22/00 10:30 333.8 444 .6 11.97 0.99 0.339 65544
03/22/00 10:31 333.5 444 .2 12.00 0.99 N/A 65406
03/22/00 10:32 333.4 444.1 12.00 0.98 N/A 65418
03/22/00 10:33 332.7 442.0 12.02 0.98 0.328 65592
03/22/00 10:34 332.7 442.6 12.08 0.98 0.335 65970
03/22/00 10:35 331.8 442.7 12.09 0.98 0.340 66024
03/22/00 10:36 331.7 444 .0 12.07 0.98 0.339 66150
03/22/00 10:37 333.7 446.2 12.04 0.98 0.337 66366
03/22/00 10:38 332.8 445.6 12.08 0.97 0.335 66366
03/22/00 10:39 333.3 446.8 12.10 0.97 0.332 66366
03/22/00 10:40 335.1 448 .4 12.11 0.98 0.334 66594
03/22/00 10:41 336.7 449.5 12.11 0.98 0.334 66654
03/22/00 10:42 336.2 448.9 12.08 0.98 0.334 66654
03/22/00 10:43 336.1 447.5 12.10 0.98 0.342 66510
03/22/00 10:44 335.3 446.1 N/A N/A 0.336 66156
03/22/00 10:45 334.8 445.6 N/A N/A 0.331 66108
03/22/00 10:46 335.4 445.8 N/A N/A 0.333 66108
03/22/00 10:47 336.4 446.5 11.80 1.03 0.328 66078
03/22/00 10:48 335.7 445 .4 11.94 1.05 0.333 66054
03/22/00 10:49 334.6 444 .0 12.07 1.05 N/A 66024
03/22/00 10:50 333.0 442.0 12.07 1.03 0.334 66048
03/22/00 10:51 334.1 442.6 12.04 1.03 0.331 66108
03/22/00 10:52 335.0 443.1 12.10 1.02 0.335 66108
03/22/00 10:53 334.3 442.1 12.06 1.02 0.341 66108
03/22/00 10:54 334.0 441.8 12.08 1.01 0.338 66006
03/22/00 10:55 334.2 442.1 12.05 1.01 0.332 65850 -
03/22/00 10:56 335.1 442.6 12.04 1.00 0.337 65850
03/22/00 10:57 336.3 442.7 12.07 1.00 0.335 65850
03/22/00 10:58 335.7 442.1 12.08 1.00 0.335 65550
03/22/00 10:59 335.8 442.3 12.09 1.00 0.335 65478
03/22/00 11:00 336.0 442.2 12.08 1.00 0.333 65502
03/22/00 11:01 336.1 442.5 12.07 1.00 0.335 64452
03/22/00 11:02 336.0 441.9 12.07 1.00 0.334 64476
03/22/00 11:03 336.9 442 .4 N/A N/A 0.331 64476
03/22/00 11:04 336.7 441.9 N/A N/A 0.331 64476
03/22/00 11:05 335.8 440.9 11.74 1.00 0.335 64476
03/22/00 11:06 336.3 441.3 11.81 1.02 N/A 64476
03/22/00 11:07 336.9 442.0 11.94 1.02 N/A 64476
03/22/00 11:08 337.5 442.5 12.02 1.02 0.317 64476
03/22/00 11:09 337.8 442.8 12.08 1.01 0.322 64476
03/22/00 11:10 334.4 439.2 12.09 1.01 0.331 64458
03/22/00 11:11 332.0 436.7 12.08 1.01 0.337 64476
Final Average®* 333.9 440.1 12.02 1.00 0.321 65237
Maximum* 338.5 452.4 12.14 1.05 0.342 67824
Minimum* 330.0 432.8 11.52 0.97 0.289

*Does not include Invalid Averaging Periods ("N/A")

63624
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Enertec NTDAHS®
Average Values Report
04/10/00 09:51

Minnesota Power

l ~Page 01

Company : Period Start: 03/23/00 12:45

Plant: Boswell 1, 2, 3 Period End: 03/23/00 15:08
City/St: Cohasset, MN Validation Type: 1/1 win

Source: UNIT_ 123 Averaging Period: 1 min

Typé: Block Avg
Average Average Average Average Average Average
Unit2Load CO02Corr SO021bmbtu NOxmmb 12 Opacityl2 StkFlow

Period Start mwt % 1b/MBT 1lb/MBT % kscfm
03/23/00 12:45 56.3 12.15 0.92 0.420 9.7 1144 .2
03/23/00 12:46 56.2 12.14 0.92 0.424 9.9 1144 .2
03/23/00 12:47 56.4 12.18 0.92 N/A 10.3 1146.1
03/23/00 12:48 56.4 12.20 0.92 N/A 9.9 1149.9
03/23/00 12:49 56.3 12.17 0.93 0.425 10.0 1150.4
03/23/00 12:50 56.5 12.18 0.93 0.428 10.1 1150.4
03/23/00 12:51 56.4 12.19 0.93 0.429 9.3 1149.5
03/23/00 12:52 56.6 12.18 0.93 0.424 9.7 1145.2
03/23/00 12:53 56.7 12.22 0.93 0.414 9.5 1145.2
03/23/00 12:54 56.7 12.20 0.93 0.419 11.5 1145.2
03/23/00 12:55 56.6 N/A N/A 0.426 9.8 1148.0
03/23/00 12:56 56.6 N/A N/Aa 0.428 9.6 1148.5
03/23/00 12:57 56.7 N/A N/A 0.422 10.8 1148.5
03/23/00 12:58 56.6 11.71 0.94 0.432 10.9 1138.1
03/23/00 12:59 56.5 11.94 0.94 0.437 10.4 1134.2
03/23/00 13:00 56.5 12.01 0.94 0.430 10.9 1134.2
03/23/00 13:01 56.6 12.06 0.93 0.436 10.8 1134.2
03/23/00 13:02 56.6 12.05 0.93 0.437 9.5 1132.1
03/23/00 13:03 56.5 12.13 0.93 0.432 9.1 1130.9 .
03/23/00 13:04 56.5 12.10 0.93 0.426 11.0 1130.9
03/23/00 13:05 56.5 12.11 0.93 N/A 9.5 1130.9
03/23/00 13:06 56.2 12.13 0.93 N/A 9.3 1130.9
03/23/00 13:07 56.6 12.10 0.93 0.394 9.2 1130.9
03/23/00 13:08 56.4 12.16 0.93 0.404 10.7 1130.9
03/23/00 13:09 56.7 12.17 0.93 0.408 9.4 1130.9
03/23/00 13:10 56.6 12.13 0.93 0.401 9.7 1130.9
03/23/00 13:11 56.7 12.11 0.93 0.399 10.2 1131.4
03/23/00 13:12 56.7 12.17 0.93 0.382 9.6 1131.4
03/23/00 13:13 56.3 12.22 0.93 0.381 9.7 1131.4
03/23/00 13:14 56.3 N/A N/A 0.413 10.0 1133.1
03/23/00 13:15 56.3 N/A N/A 0.433 9.3 1137.1
03/23/00 13:16 56.3 11.57 0.92 0.425 9.3 1137.1
03/23/00 13:17 56.4 11.76 0.92 0.415 9.0 1137.1
03/23/00 13:18 56.5 11.88 0.92 0.418 10.9 1136.6
03/23/00 13:19 56.4 11.98 0.91 0.419 9.4 1136.1
03/23/00 13:20 56.3 11.99 0.91 0.417 9.7 1136.1
03/23/00 13:21 56.3 12.02 0.91 0.417 11.5 1143.8
03/23/00 13:22 56.5 11.96 0.91 0.418 9.6 1144.2
03/23/00 13:23 56.8 12.03 0.91 N/A 10.0 1144.2
03/23/00 13:24 56.5 12.04 0.91 0.403 11.0 1146.1
03/23/00 13:25 56.7 12.04 0.92 0.413 12.0 1149.0
03/23/00 13:26 56.6 12.09 0.92 0.407 10.8 1149.0
03/23/00 13:27 56.5 12.09 0.93 0.395 10.6 1149.0
03/23/00 13:28 56.3 12.11 0.93 0.400 12.3 1153.3
03/23/00 13:29 56.5 12.08 0.93 0.406 12.0 1154.7
03/23/00 13:30 56.5 12.10 0.93 0.397 12.2 1154.7
03/23/00 13:31 56.4 12.03 0.92 0.379 11.2 1150.4
03/23/00 13:32 56.4 N/A N/A 0.379 10.8 1148.5
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56.3
56.3
56.3
56.3
56.3
56.4
56.4
56.4
56.8
56.6
56.8
56.8
56.6
56.6
56.6
56.6
56.6
56.4
56.4
56.3
56.3
56.3
56.4
56.4
56.4
56.3
56.4
56.3
56.6
56.7
56.6
56.7
56.7
57.0
56.9
56.7
56.7
56.6
56.6
56.5
56.5
56.3
56.1
56.2
56.3
56.5

56.5
SR a4

N/A

N/A
11.56
11.72
11.80

11.83 °

11.91
11.93
11.94
12.00
11.95
11.92
11.97
11.96
12.01
12.02
12.08
12.04
N/A
N/A
N/A
12.08
12.22
12.30
12.33
12.36
12.31
12.31
12.29
12.26
12.23
12.19
12.17
12.16
12.10
12.11
12.11
N/A
N/A
N/A
11.59
11.77
11.85
11.91
11.92
11.98
12.01
11.99
11.99
12.02
12.04
12.03
12.08
12.04
12.01
11.99
N/A
N/A
11.45
11.71
11.87
11.93

12.01
12 na

N/A
N/A
0.94
0.94
0.94
0.94
0.93
0.93
0.93
0.92
0.92
0.92
0.92
0.92
0.93
0.97
1.01
1.02
N/A
N/A
N/A
1.01
1.01
1.00
1.00
1.00
1.00
1.00
0.99
0.98
0.98
0.97
0.95
0.94
0.94
0.94
0.94
N/A
N/A
N/A
0.96
0.96
0.96
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95

0.95
0.95
N/A
N/A
0.96
©0.96

0.96
0.96
n 95

W

11.2
106.2
11.1
11.3

9.9
10.3
11.0

S.8

10.1
.1
10.2
10.6
9.9
11.7
9.7
11.1
11.7

11.3

10.2

10.6
10.3

9.4

8.9
10.0
10.4
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1149.0
1147.6
1140.
1140.
1137.
1124.
1124.
1124.2
1118.8
1116.6
1116.6
1120.9
1126.3
1127.5
1127.2
1135.6
1143.1
1144.2
1145.1
1148.5
1149.0
1149.0
1150.2
1150.9
1150.9
1154.2
1162.2
1163.3
1162.9
1169.3
1171.3
1171.4
1171.4
1171.4
1171.4
1171.4
1171.4
1166.1
1163.1
1163.3
1162.9
1133.7
1132.5
1127.8
1107.5
1104.7
1104.7
1100.2
1097.3
1097.0
1098.3
1103.7
1103.3
1103.7
1112.5
1115.8
1116.1
1118.0
1119.7
1119.9
1119.9
1118.7

1117.3
1117 1
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03/23/00 14:37 56.4 12.05 0.95 0.448 9.5 1117 .4
03/23/00 14:38 56.6 12.05 0.95 0.446 9.0 1117.5
03/23/00 14:39 56.7 12.04 0.95 0.443 8.9 «-1117.5
03/23/00 14:40 56.7 12.08 0.95 0.440 9.7 1117.5
03/23/00 14:41 56.7 12.09 0.95 0.447 9.3 1118.4
03/23/00 14:42 56.7 12.09 0.95 0.449 8.8 1118.5
03/23/00 14:43 56.6 12.08 0.95 0.450 8.9 1118.5
03/23/00 14:44 56.6 12.06 0.95 0.456 9.2 1121.3
03/23/00 14:45 56.6 12.07 0.95 0.449 9.2 1132.7
03/23/00 14:46 56.5 12.09 0.96 0.448 ¢ 8.7 1134.2
03/23/00 14:47 56.5 N/A N/A 0.450 9.6 1134.6
03/23/00 14:48 56.5 N/A N/A 0.448 9.7 1137.1
03/23/00 14:49 56.5 N/A N/A 0.437 9.3 1137.1
03/23/00 14:50 56.3 11.54 0.98 0.428 9.9 1137.1
03/23/00 14:51 56.3 11.69 0.98 N/A 10.1 1140.4
03/23/00 14:52 56.2 11.86 0.98 N/A 9.1 1141.7
03/23/00 14:53 56.0 11.94 0.98 0.431 8.9 1141.8
03/23/00 14:54 56.3 12.01 0.97 0.434 11.1 1131.4
03/23/00 14:55 56.1 12.00 0.97 0.443 9.0 1117.6
03/23/00 14:56 56.3 12.03 0.97 0.446 9.4 1115.6
03/23/00 14:57 56.6 12.02 0.97 0.440 9.2 1114.8
03/23/00 14:58 57.0 12.08 0.96 0.433 9.9 1106.6
03/23/00 14:59 57.1 12.07 0.96 0.432 9.7 1106.6
03/23/00 15:00 57.1 12.06 0.97 0.434 9.7 1106.2
03/23/00 15:01 56.9 12.10 0.97 0.445 9.8 1099.0
03/23/00 15:02 56.7 12.13 0.97 0.455 9.1 1093.7
03/23/00 15:03 56.4 12.09 0.97 0.455 8.8 1093.7
03/23/00 15:04 56.3 12.10 0.97 0.453 9.6 1094.2
03/23/00 15:05 56.3 12.09 0.97 0.467 10.1 1093.8
03/23/00 15:06 56.4 N/A N/A 0.467 9.2 1093.7
03/23/00 15:07 56.7 N/A N/A 0.453 9.9 1093.7
Final Average* 56.5 12.03 0.95 0.421 10.0 1133.4
Maximum® 57.1 12.36 1.02 0.467 12.9 1171.4
Minimum* 56.0 11.45 0.91 0.368 8.3 1093.7.

*Does not include Invalid Averaging Periods ("N/A")
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Company: Minnesota Power ’ Period Start: 03/24/00 08:20
Plant: Boswell 1, 2, 3 Period End: 03/24/00 10:40
City/St: Cohasset, MN ’ Validation Type: 1/1 min
Source: UNIT 123 Averaging Period: 1 min
Type: Block Avg
Average Average Average Average Average Average
Unit2Load CO2Corr SO21lbmbtu NOxmmb 12 Opacityl2 StkFlow
Period Start mwt % 1b/MBT 1b/MBT % kscfm
03/24/00 08:20 56.8 12.11 0.88 0.414 9.9 1088.5
03/24/00 08:21 - 56.7 12.13 0.87 0.419 9.7 1083.7
03/24/00 08:22 56.2 12.17 0.87 . N/A 10.1 1066.5
03/24/00 08:23 56.7 12.16 0.87 N/A 10.2 1066.5
. 03/24/00 08:24 56.5 12.14 - 0.87 0.420 9.7 1067.0
03/24/00 08:25 56.4 12.15 0.87 0.420 10.6 1069.4
03/24/00 08:26 56.6 12.14 0.86 0.425 9.6 1069.4
03/24/00 08:27 56.4 12.15 0.87 0.423 9.8 1070.0
03/24/00 08:28 56.5 S 12.14 0.86 0.417 10.3 1070.8
03/24/00 08:29 56.3 12.14 0.86 0.419 10.5 1071.8
03/24/00 08:30 56.7 12.18 0.86 0.419 9.6 1071.8
03/24/00 08:31 56.5 12.18 0.87 0.417 9.7 1076.6
03/24/00 08:32 56.6 N/A 0.87 0.419 11.6 1092.8
03/24/00 08:33 56.8 N/A N/A 0.418 9.9 1092.8
03/24/00 08:34 56.7 N/A N/A 0.417 9.9 1092.8
03/24/00 08:35 56.7 - 11.65 0.89 0.409 9.7 1097.0
03/24/00 08:36 56.8 11.83 0.89 0.415 11.8 1099.4
03/24/00 08:37 56.8 12.00 0.90 0.416 9.7 1099.4
03/24/00 08:38 - 56.6 12.10 0.89 0.419 10.0 1099.0
03/24/00 08:39 56.8 12.13 0.89 0.41° 9.7 1094.7
03/24/00 08:40 56.7 12.16 0.89 N/A S.6 1094.7
03/24/00 08:41 56.6 12.18 0.88 N/A 9.5 1094.7
03/24/00 08:42 56.7 12.16 0.88 0.419 10.3 1089.4
03/24/00 08:43 56.7 12.21 0.88 0.423 10.0 1088.5
03/24/00 08:44 56.9 12.20 0.88 0.424 9.4 1088.5
03/24/00 08:45 56.7 12.17 0.88 0.419 9.9 1089.4
03/24/00 08:46 56.5 12.18 0.88 0.421 10.7 1092.8
03/24/00 08:47 56.6 12.18 0.88 0.423 9.3 1092.8
03/24/00 08:48 56.7 12.20 0.88 0.424 9.6 1092.8
03/24/00 08:49 56.4 12.15 0.88 0.426 9.2 1102.0
03/24/00 08:50 56.4 12.17 0.88 0.433 9.5 1103.7
03/24/00 08:51 56.0 N/A N/A . 0.436 10.0 1103.8
03/24/00 08:52 56.5 N/A N/A 0.433 10.6 1104.2
03/24/00 08:53 56.6 N/A N/A 0.434 10.2 1104.7-
03/24/00 08:54 56.8 11.76 0.90 0.431 9.6 1104.3
03/24/00 08:55 57.0 11.94 0.89 0.426 10.0 1102.8
03/24/00 08:56 57.0 12.02 0.89 0.420 10.8 1096.6
03/24/00 08:57 57.1 12.12 0.89 . 0.418 2.9 1087.0
03/24/00 08:58 56.9 12.14 0.89 N/A 9.7 1097.0
03/24/00 08:59 56.9 S 12.12 0.89 0.429 9.6 1094.2
03/24/00 09:00 56.7 12.14 0.89 0.437 11.6 1093.8
03/24/00 09:01 57.0 12.13 0.88 0.443 9.5 1093.7
03/24/00 09:02 56.9 12.16 0.88 0.442 S.6 1096.1
03/24/00 09:03 56.8 12.18 0.88 0.442 9.9 1101.8
03/24/00 09:04 56.3 12.15 0.88 0.448 10.3 1101.8
03/24/00 09:05 56.5 12.17 0.88 0.454 9.3 1101.8
03/24/00 09:06 56.4 12.19 0.88 0.447 9.8 1101.3
03/24/00 09:07 56.8 12.21 0.88 0.450 11.2 1101.3
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03/24/00
03/24/00
03/24/00
03/24/00
03/24/00
03/24/00
03/24/00
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03/24/00
03/24/00
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03/24/00
03/24/00
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03/24/00
03/24/00
03/24/00
03/24/00
03/24/00
03/24/00
03/24/00
nV/24/00

09:08
09:09
09:10
09:11
09:12
09:13
09:14
09:15
09:16
09:17
09:18
09:19
09:20
09:21
09:22
09:23
09:24
09:25
09:26
09:27
09:28
09:29
09:30
09:31
09:32
09:33
09:34
09:35
09:36

09:37

09:38
09:39
09:40
09:41
09:42
09:43
09:44
09:45
09:46
09:47
09:48
09:49
09:50
09:51
09:52
09:53
09:54
09:55
09:56
09:57
09:58
09:59
10:00
10:01
10:02
10:03
10:04
10:05
10:06
10:07
10:08
10:09

10:10
10-11

56.6
56.5
56.6
56.8
56.7
56.5
56.9
56.7
56.5
57.0
56.7
56.9
56.8
56.8
56.5
56.7
57.1
56.7
56.9
56.7
56.4
56.8
56.7
56.8
56.5
56.6
56.5
56.3
56.5
56.4
56.4
56.5
56.4
56.3
56.8
56.8
56.9
56.8
57.0
57.1
56.8
56.9
56.8
56.6
56.7
56.7
56.6
56.7
56.6
56.7
56.6
56.5
56.4
56.3
56.6
56.4
56.7
57.0
56.8
56.8
56.7
56.8

56.8
SR A

12.14
12.20
N/A
N/A
N/A
11.89
12.13
12.19
12.27
12.28
12.32
12.31
12.31
12.35
12.28
12.36
12.30
12.27
12.28
12.27
12.32
N/A
N/A
N/A
11.93
12.10
12.11
12.18
12.20
12.20
12.23
12.20
12.19
12.28
12.25

- 12.22

12.25
12.25
12.23

N/A

N/A

N/A
11.78
11.96
12.07
12.19
12.21
12.26
12.30
12.29
12.31
12.30
12.28
12.22
12.25
12.32
12.29
12.30

N/A

N/A

N/A
11.81

11.97
12 0R

N/A
N/A
N/A
0.89
0.89
0.89
0.88
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0.88
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0.88
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N/A
N/A
N/A
0.89
0.89
0.89
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0.88
.0.89
0.89
0.89
0.89
0.89
0.88
0.88
0.88
0.89
0.89
0.89
N/A
N/A
N/A
0.90

0.89
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0.444
0.433
0.424
0.414
0.407
0.393
0.390
N/A
N/A
0.406
0.417
0.415
0.413
0.418
0.421
0.425
0.434
0.443
0.441
0.445
0.451
0.447
0.442
0.444
0.443
N/A
N/A
0.449
0.451
0.448
0.455
0.456
0.456
0.458
0.458
0.453
0.449
0.449
0.450
0.439
0.433
0.436
0.438
N/A
0.432
.426
.421
.428
.439
.434
.435
.440
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.443
0.440
0.435
0.439
0.441
0.442
N/A
N/A
0.442
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03/24/00

10:12 56.9 12.13 0.89 0.442 12.4 1148.5
03/24/00 10:13 56.8 12.13 0.89 0.444 10.8 1149.0
03/24/00 10:14 56.7 12.22 0.89 0.446 9.9 1148.6
03/24/00 10:15 56.5 12.21 0.88 0.446 9.6 1145.7
03/24/00 10:16 56.5 12.21 0.88 0.454 9.7 1145.7
03/24/00 10:17 56.6 12.20 0.88 0.456 9.8 1145.7
03/24/00 10:18 56.5 12.19 0.88 0.453 9.4 1144.2
03/24/00 10:19 56.5 12.21 0.88 0.454 10.9 1137.6
03/24/00 10:20 56.6 12.18 0.87 0.456 10.1 1137.6
03/24/00 10:21 56.7 12.23 0.87 0.454 10.0 1137.1
03/24/00 10:22 56.8 12.20 0.87 0.454 10.1 1136.6
03/24/00 10:23 56.8 12.22 0.86 0.457 9.9 1136.6
03/24/00 10:24 56.7 12.18 0.86 0.453 9.9 1136.6
03/24/00 10:25 56.8 N/A N/A 0.450 10.0 1137.1
03/24/00 10:26 57.2 N/A N/A N/A 10.3 1137.1
03/24/00 10:27 57.2 N/A N/A N/A 10.0 1137.6
03/24/00 10:28 56.9 11.84 0.89 0.441 9.6 1137.1
03/24/00 10:29 56.9 11.99 0.90 0.448 10.5 1138.0
03/24/00 10:30 56.7 12.14 0.90 0.454 10.6 1138.0
03/24/00 10:31 56.8 12.16 0.89 0.456 9.6 1138.5
03/24/00 10:32 56.8 12.18 0.88 0.453 10.5 1141.8
03/24/00 10:33 57.0 12.17 0.87 0.454 10.6 1142.3
03/24/00 10:34 56.5 12.14 0.87 0.450 9.7 1142.7
03/24/00 10:35 56.6 12.11 0.87 0.442 10.4 1143.2
03/24/00 10:36 56.9 12.10 0.87 0.444 12.6 1143.8
03/24/00 10:37 56.6 12.11 0.87 0.446 9.5 1143.8
03/24/00 10:38 56.3 12.15 0.87 0.443 9.6 1143.4
03/24/00 10:39 56.6 12.15 0.87 0.442 9.5 1141.6
Final Average* 56.7 12.16 0.88 0.435 10.3 1121.7
Maximum* 57.2 12.36 0.90 0.458 13.9 1149.0
Minimum* 56.0 11.65 "0.86 0.390 8.2 1066.5

*Does not .include Invalid Averaging Periods ("N/A")
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11.83 0.90

Company: Minnesota Power Period Start: 03/24/00 12:30
Plant: Boswell 1, 2, 3 Period End: 03/24/00 14:45
City/St: Cohasset, MN Validation Type: 1/1 min
Source: UNIT 123 Averaging Period: 1 min
Typt: Block Avg
Average Average Average .Average Average Average
Unit2Load  CO2Corr SO21lbmbtu NOxmmb 12 Opacityl2 StkFlow
Period Start mwt % 1b/MBT 1b/MBT % kscfm
03/24/00 12:30 56.3 12.03 0.95 N/A 11.0 1082.8
03/24/00 12:31 56.6 12.00 0.93 N/A 9.7 1052.7
03/24/00 12:32 56.1 12.02 0.92 0.453 8.6 1051.3
03/24/00 12:33 56.3 12.03 0.92 0.457 11.9 1051.3
03/24/00 12:34 56.2 12.04 0.91 0.460 9.9 1052.5
03/24/00 12:35 56.6 12.03 0.91 0.459 10.0 1054.6
03/24/00 12:36 56.9 N/A N/A 0.458 11.1 1054.6
03/24/00 12:37 56.2 N/A N/A 0.460 10.3 1055.9
03/24/00 12:38 56.9 N/A N/A 0.458 9.6 1057.5
03/24/00 12:39 57.2 11.73 0.90 0.454 11.0 1057.0
03/24/00 12:40 57.5 11.86 0.90 0.456 10.2 1057.4
03/24/00 12:41 57.3 12.02 0.89 0.455 9.3 1060.4
03/24/00 12:42 57.5 12.04 0.89 0.450 9.2 1062.9
03/24/00 12:43 56.9 12.10 0.89 0.446 10.3 1062.7
03/24/00 12:44 57.0 12.04 0.90 0.450 10.4 . 1066.3
03/24/00 12:45 56.9 12.11 0.90 0.452 9.5 1077.0
03/24/00 12:46 56.5 12.11 0.90 0.451 9.1 1077.0
03/24/00 12:47 56.4 12.14 0.90 0.454 11.1 1077.0
03/24/00 12:48 56.5 12.14 0.90 N/A 9.6 1083.7
03/24/00 12:49 56.3 12.10 0.89 N/A 10.3 1085.1
03/24/00 12:50 56.2 12.10 0.89 0.464 10.4 1085.1
03/24/00 12:51 56.3 12.15 0.89 0.462 9.3 1088.5
03/24/00 12:52 56.5 12.15 0.90 0.457 10.0 1094 .3
03/24/00 12:53 56.3 12.13 0.90 0.455 10.8 1095.6
03/24/00 12:54 '56.2 12.11 0.90 0.459 10.0 1054 .8
03/24/00 12:55 56.5 N/A N/A 0.457 9.6 1093.7
03/24/00 12:56 56.5 N/A N/A 0.455 8.8 1093.7
03/24/00 12:57 56.8 N/A N/A 0.453 12.0. 1093.7
03/24/00 12:58 56.7 11.72 0.91 0.457 10.4 1102.8
03/24/00 12:59 56.5 11.98 0.90 0.454 10.4 1103.7
03/24/00 13:00 56.7 12.04 0.90 0.454 10.9 1103.7
03/24/00 13:01 57.0 12.15 0.89 0.457 10.7 1106.1
'03/24/00 13:02 56.8 12.15 0.89 0.457 10.3 1110.9
03/24/00 13:03 56.7 12.18 0.89 0.453 9.9 1110.9
03/24/00 13:04 56.8 12.21 0.89 0.456 9.8 1110.9
03/24/00 13:05 56.6 12.15 0.89 N/A 9.6 1110.9
03/24/00 13:06 56.8 12.18 0.88 N/A 9.2 1110.9
' 03/24/00 13:07 56.6 12.18 0.88 0.461 9.7 1110.9
03/24/00 13:08 56.5 12.24 0.88 0.465 9.6 1110.9
03/24/00 13:09 56.3 12.19 0.88 0.471 9.3 1110.9
03/24/00 13:10 56.5 12.19 0.88 0.462 9.9 1118.5
03/24/00 13:11 56.7 12.16 0.88 0.457 10.4 1122.8
03/24/00 13:12 56.6 12.16 0.88 0.453 10.1 1122.6
03/24/00 13:13 56.8 12.20 0.88 0.453 9.6 1121 .4
03/24/00 13:14 56.7 N/A N/A 0.457 10.0 1117.5
03/24/00 13:15 56.8 N/A N/A 10.458 10.2 1117.1
03/24/00 13:16 56.3 11.58 0.89 0.456 9.8 1117.5
03/24/00 13:17 56.7 0.455 10.1 1109.0
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03/24/00 14:22 56.5 12.18 0.86 0.486 11.2 1121.4
03/24/00 14:23 56.4 12.18 0.85 0.485 12.3 1121 .4
03/24/00 14:24 56.5 12.15 0.85 0.472 11.4 «1133.5
03/24/00 14:25 56.7 12.17 0.85 0.439 11.2 1137.6
03/24/00 14:26 56.4 12.15 0.84 0.433 11.7 1137.6
03/24/00 14:27 56.7 12.19 0.84 0.437 10.9 1137.6
03/24/00 14:28 56.8 12.13 0.84 0.439 12.2 1135.6
03/24/00 14:29 56.6 N/A N/A 0.439 11.4 1135.6
03/24/00 14:30 56.8 N/A N/A 0.440 11.1 1131.8
03/24/00 14:31 56.7 11.67 0.84 0.446 ¢10.1 1124.7
03/24/00 14:32 56.8 11.89 0.85 0.451 10.9 1125.2
03/24/00 14:33 56.6 12.08 0.85 0.455 13.3 1124.7
03/24/00 14:34 56.9 12.14 0.85 N/A 11.2 1118.0
03/24/00 14:35 56.9 12.16 0.84 N/A 10.2 1104.3
03/24/00 14:36 57.1 12.18 0.83 0.442 10.5 1102.3
03/24/00 14:37 56.9 12.15 0.83 0.448" 11.9 1102.3
03/24/00 14:38 56.8 12.19 0.83 0.450 9.8 1103.2
03/24/00 14:39 56.8 12.22 0.83 0.444 11.2 1103.2
03/24/00 14:40 56.7 12.23 0.84 0.445 11.2 1103.2
03/24/00 14:41 56.6 12.19 0.84 0.460 10.9 1106.6
03/24/00 14:42 56.4 12.19 0.83 0.468 11.3 1107.1
03/24/00 14:43 56.5 12.22 0.83 0.465 11.7 1107.1
03/24/00 14:44 56.6 12.20 0.83 0.469 10.6 1107.1
Final Average®* 56.7 12.12 0.87 0.467 10.5 1107.2
Maximum* 57.5 12.26 0.95 0.510 14.5 1137.6
Minimum* 56.1 11.58 0.82 0.433 8.8 1051.3

*Does not include Invalid Averaging Periods ("N/A")



Roswsell Y

Page 01
Enertec NTDAHS® R | :
Average Values Report
04/10/00 08:58
Company: Minnesota Power Period Start: 03/27/00-17:00
Plant: PO Box 128 Period End: 03/27/00 20:47
City/St: Cohasset, MN 55721 Validation Type: 1/1 min

Source: UNIT_4 Averaging Period: 1 min
Type: Block Avg

Average Average Average = Average Average Average
» Unit4Load CO2Corr SO21bmbtu NOxlbmbtu StkFlwHrA StkTemp
Period Start mwt % 1b/MBT 1b/MBT kscfh degF
03/27/00 17:00 556.6 12.28 0.12 0.275 87762 158.5
03/27/00 17:01 554 .8 12.26 0.12 0.275 87768 158.5
03/27/00 17:02 550.3 12.26 0.12 0.275 87774 158.4
03/27/00 17:03 550.7 12.22 0.12 0.276 87798 158.4
03/27/00 17:04 548.6 12.18 0.12 0.276 87774 158.5
03/27/00 17:05 543.3 12.23 0.12 0.276 87756 158.4
03/27/00 17:06 539.9 12.22 0.12 0.274 87828 ‘ 158.5
03/27/00 17:07 538.5 12.24 0.12 0.272 88020 158.8
03/27/00 17:08 540.9 12.21 0.11 0.269 87984 158.8
03/27/00 17:09 543 .4 12.18 0.11 0.266 88002 158.8
03/27/00 17:10 543.8 12.18 0.11 0.261 87270 158.8
03/27/00 17:11 544.6 12.16 0.11 0.258 86850 158.6
03/27/00.17:12 545.8 12.22 0.11 0.257 86838 158.6
03/27/00 17:13 547.5 12.20 0.11 0.258 86898 158.8
03/27/00 17:14 546.7 12.17 0.11 0.262 86976 159.0
03/27/00 17:15 545.5 12.21 0.11 0.263 86964 158.9
03/27/00 17:16 544.0 12.21 0.11 0.263 86970 159.0
03/27/00 17:17 544 .2 12.22 0.11 0.262 86718 158.9
03/27/00 17:18 544.6 12.22 0.11 0.260 86538 158.9
03/27/00 17:19 545.8 12.27 0.11 0.257 86526 158.9
03/27/00 17:20 546.7 12.37 0.11 0.256 86550 158.9
03/27/00 17:21 547 .4 12.38 0.11 0.255 86616 159.0
03/27/00 17:22 548.3 12.39 0.11 0.256 86628 158.9
03/27/00 17:23 551.5 . 12.34 0.11 0.260 86472 158.9
03/27/00 17:24 551.4 12.18 0.11 0.263 85902 158.6
03/27/00 17:25 550.3 12.27 0.11 0.260 85866 158.6
03/27/00 17:26 552.1 12.27 0.11 0.260 85884 158.6
03/27/00 17:27 554.3 12.27 0.11 0.261 86016 158.5
03/27/00 17:28 556.8 12.27 0.11 0.261 86016 158.5
03/27/00 17:29 560.1 12.31 0.11 0.263 86028 158.4
03/27/00 17:30 561.6 12.33 0.11 0.266 86532 158.6
03/27/00 17:31 560.1 12.34 0.11 0.266 86814 158.8
03/27/00 17:32 559.2 12.36 0.12 0.268 86826 158.8
03/27/00 17:33 558.5 12.31 0.12 0.270 86826 158.8
03/27/00 17:34 558.0 12.31 0.12 0.272 86832 158.8
03/27/00 17:35 557.6 12.29 0.12 0.272 86844 158.8
03/27/00 17:36 559.0 12.32 0.12 0.270 86826 158.8
03/27/00 17:37 558.6 12.36 0.12 0.269 86976 158.8
03/27/00 17:38 556.8 12.36 0.12 0.269 87090 158.9
03/27/00 17:39 559.1 12.34 0.12 0.269 87066 158.8
03/27/00 17:40 559.9 12.34 0.12 0.270 86934 158.9
03/27/00 17:41 560.4 12.31 0.12 0.271 86688 158.9
03/27/00 17:42 560.5 12.37 0.12 0.270 86688 158.9
03/27/00 17:43 559.0 12.35 0.12 0.270 86676 158.9
03/27/00 17:44 557.4 12.34 0.12 0.272 87228 158.9
03/27/00 17:45 557.5 12.32 0.12 0.272 87582 158.9
03/27/00 17:46 559.9 12.32 0.12 0.273 87564 158.9
03/27/00 17:47 559.5 12.31 0.12 0.273 87804 159.0
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0.263
0.264
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0.265
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83568
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03/27/00 19:56 527.5 12.69 0.09 0.237 80382 148.7
03/27/00 19:57 526.7 12.69 0.09 0.237 80418 148.8
03/27/00 19:58 525.4 12.71 0.09 0.237 80442 v 148.7
03/27/00 19:59 524.2 12.72 0.09 0.236 80424 148.7
03/27/00 20:00 523.4 12.70 0.09 0.234 80448 148.7
03/27/00 20:01 523.6 12.65 0.09 0.234 80418 148.7
03/27/00 20:02 524.6 12.67 0.09 0.233 80442 148.7
03/27/00 20:03 525.8 12.69 0.09 0.233 80424 148.8
03/27/00 20:04 526.8 12.67 0.09 0.232 80430 148.7
03/27/00 20:05 528.0 12.72 0.09 0.233 89640 148.9
03/27/00 20:06 528.2 12.74 0.09 0.234 80880 149.1
03/27/00 20:07 528.0 12.72 0.09 0.238 80868 149.2
03/27/00 20:08 527.3 12.63 0.09 0.240 80868 149.1
03/27/00 20:09 526.6 12.54 0.09 0.240 81588 149.5
03/27/00 20:10 525.9 12.59 0.09 0.239 81582 149.5
03/27/00 20:11 525.8 12.63 0.09 0.239 81576 149.6
03/27/00 20:12 525.8 12.63 0.09 0.238 81438 149.9
03/27/00 20:13 526.4 12.63 0.09 0.238 81300 149.9
03/27/00 20:14 526.8 12.62 0.09 0.238 81312 150.0
03/27/00 20:15 528.1 12.64 0.09 0.239 81270 150.0
03/27/00 20:16 527.4 12.64 0.09 0.240 80880 150.3
03/27/00 20:17 526.8 12.67 0.09 0.241 80898 150.2
03/27/00 20:18 526.6 12.64 0.09 0.243 80922 150.2
03/27/00 20:19 526.8 12.57 0.09 0.244 80766 150.3
03/27/00 20:20 525.7 12.62 0.09 0.242 80718 150.4
03/27/00 20:21 525.6 12.61 0.09 0.241 80718 150.3
03/27/00 20:22 525.7 12.60 0.09 0.242 80640 150.5
03/27/00 20:23 526.4 12.61 0.09 0.240 80484 150.7
03/27/00 20:24 532.1 12.83 0.09 0.237 80484 150.6
03/27/00 20:25 539.5 12.96 0.09 0.234 80478 150.6
03/27/00 20:26 538.6 12.93 0.10 0.235 80712 150.8
03/27/00 20:27 529.2 12.51 0.10 0.244 80772 150.9
03/27/00 20:28 521.5 12.48 0.10 0.244 80784 150.9
03/27/00 20:29 522.2 12.39 0.10 0.241 80754 151.1
03/27/00 20:30 522.3 12.50 0.10 0.233 80706 151.4
03/27/00 20:31 521.6 12.68 0.11 0.211 80700 151.4
03/27/00 20:32 519.7 12.69 0.12 0.197 80712 151.4
03/27/00 20:33 520.7 12.66 0.13 0.197 80898 151.7
03/27/00 20:34 522.1 12.63 0.13 0.204 81126 152.5
03/27/00 20:35 524.7 12.66 0.13 0.222 81120 152.6
03/27/00 20:36 525.3 12.67 0.12 0.234 81144 152.7
03/27/00 20:37 525.3 12.66 0.12 0.239 81084 153.3
03/27/00 20:38 525.3 12.64 0.12 0.243 81090 153.2
03/27/00 20:39 525.0 12.63 0.11 0.245 81084 153.2
03/27/00 20:40 524.9 12.63 0.11 0.248 80982 © 153.3
03/27/00 20:41 525.3 12.64 0.11 0.250 80736 153.8
03/27/00 20:42 525.1 12.65 0.11 0.252 80778 153.7
03/27/00 20:43 524.8: 12.65 0.11 0.256 80694 153.7
03/27/00 20:44 524.9 12.67 0.11 0.260 80544 153.6
03/27/00 20:45 525.1 12.65 0.11 0.261 80538 153.5
03/27/00 20:46 524.9 12.66 0.11 0.261 80562 153.6
Final Average* 539.6 12.55 0.10 0.254 83501 151.0
Maximum®* 561.6 12.96 0.13 0.276 88488 159.3
519.7 12.04 0.08 0.197 78984 136.7

Minimum*

"Does not include Invalid Averaging Periods ("N/A")



Boswell M

Page 01
Enertec NTDAHS® Ren X
Average Values Report
04/10/00 08:59
Company: Minnesota Power ' . Period Start: 03/28/00 08:37
Plant: PO Box 128 ‘ Period End: 03/28/00 12:02
City/St: Cohasset, MN 55721 v Validation Type: 1/1 min

Source: UNIT_ 4 Averaging Period: 1 min
Type: Block Avg

Average Average Average Average Average Average
Unit4Load CO2Corr SO21bmbtu NOxlbmbtu StkFlwHrA StkTemp
Period Start mwt % 1b/MBT 1b/MBT kscfh degF
03/28/00 08:37 538.8 12.39 0.11 0.273 81336 152.2
03/28/00 08:38 538.3 12.41 0.11 0.274 81372 152.1
03/28/00 08:39 537.9 "12.41 0.11 0.277 81312 152.2
03/28/00 08:40 538.6 12.38 0.10 0.276 81330 152.2
03/28/00 08:41 538.1 12.36 0.10 0.275 81336 152.2
03/28/00 08:42 538.2 12.40 0.10 0.276 81348 152.2
03/28/00 08:43 539.4 12.37 0.10 0.281 81174 152.5
03/28/00 08:44 540.9 12.38 0.10 0.282 81156 152.5
03/28/00 08:45 541.6 12.37 0.10 0.282 . 81174 152.5
03/28/00 08:46 541.6 12.39 0.10 0.282 81504 152.6
03/28/00 08:47 540.7 12.40 0.10 0.283 81570 ' 152.6
03/28/00 08:48 540.0 12.40 0.10 '0.284 81564 152.6
03/28/00 08:49 540.0 12.38 0.10 0.283 81708 152.7
03/28/00 08:50 540.8 12.41 0.10 0.285 81738 152.6
03/28/00 08:51 540.4 12.41 0.10 0.284 81732 152.7
03/28/00 08:52 538.5 12.41 0.10 0.283 81810 152.6
03/28/00 08:53 538.3 12.42 0.10 0.284 82170 152.3
03/28/00 08:54 538.7 12.41 0.10 0.286 82152 152.2
03/28/00 08:55 539.6 12.39 0.10 0.284 82152 _ 152.3
03/28/00 08:56 540.1 12.38 0.10 0.285 81690 152.1 -
03/28/00 08:57 541.3 12.38 0.10 0.284 81618 152.0
03/28/00 08:58 541.2 12.37 0.10 0.285 81612 ~152.2
03/28/00 08:59 540.5 12.39 0.10 0.286 81606 152.2
03/28/00 09:00 539.6 12.37 0.10 0.286 81600 152.2
03/28/00 09:01 535.0 12.41 0.10 0.286 81636 152.2
03/28/00 09:02 538.8 12.40 0.10 0.286 81600 152.2
03/28/00 09:03 538.8 12.40 0.10 0.286 81600 152.1
03/28/00 09:04 540.0 12.39 0.10 0.287 81588 152.3
03/28/00 09:05 540.9 12.43 0.10 0.287 81582 152.2
03/28/00 09:06 541.3 12.38 0.10 0.287 81804 152.2
03/28/00 09:07 541.4 12.38 0.10 0.287 81834 . 152.1
03/28/00 09:08 540.6 12.37 0.10 0.287 81858 152.2
03/28/00 09:09 540.2 12.39 0.10 0.286 82152 152.5
03/28/00 09:10 538.6 12.38 0.10 0.287 82230 152.5
03/28/00 09:11 538.4 12.36 0.10 0.286 82206 152.5
03/28/00 09:12 538.3 12.39 0.10 0.285 82398 152.5
03/28/00 09:13 538.7 12.38 0.10 0.285 82806 152.4
03/28/00 09:14 539.5 12.40 0.10 0.284 82782 152.3
03/28/00 09:15 539.8 12.37 0.10 0.284 82800 152.4
03/28/00 09:16 540.3 12.39 0.10 0.284 82812 152.6
03/28/00 09:17 541.0 12.38 0.10 0.285 82842 152.7
03/28/00 09:18 540.2 12.38 0.10 0.284 82800 152.6
03/28/00 09:19 540.5 12.41 0.10 0.285 82740 152.5
03/28/00 09:20 539.5 12.41 0.10 0.285 82752 152.5
03/28/00 09:21 539.3 12.45 0.10 0.286 82740 : 152.5
03/28/00 09:22 538.8 12.41 0.10 0.286 82812 152.5
03/28/00 09:23 538.5 12.44 0.10 0.286 82884 152.6

03/28/00 09:24 538.8 12.45 0.10 0.287 82878 152.5
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03/28/00 11:33 541.1 12.46 0.11 0.277 82482 152.0
03/28/00 11:34 541.3 12.50 0.11 0.277 82284 152.3
03/28/00 11:35 541.0 12.50 0.11 0.278 82182 152.3
03/28/00 11:36 540.8 12.49 0.11 0.277 82194 152.4
03/28/00 11:37 540.4. 12.50 0.11 0.277 82014 152.4
03/28/00 11:38 540.0 12.52 0.11 0.278 81870 152.5
03/28/00 11:39 540.4 12.49 0.11 0.279 81870 152.6
03/28/00 11:40 539.8 12.48 0.11 0.277 81858 152.5
03/28/00 11:41 539.3 12.47 0.11 0.276 81654 152.5
03/28/00 11:42 539.3 12.48 0.11 0.277 8f588 152.5
03/28/00 11:43 540.2 12.49 0.11 0.279 81582 152.5
03/28/00 11:44 540.9 12.51 0.11 0.281 81618 152.6
03/28/00 11:45 541.0 12.48 0.11 0.282 81726 152.5
03/28/00 11:46 540.7 12.51 0.11 0.282 81744 152.6
03/28/00 11:47 541.0 12.49 0.11 0.281 81996 152.5
03/28/00 11:48 540.4 12.48 0.11 0.279 82584 152.5
03/28/00 11:49 538.8 12.49 0.11 0.277 82578 152.5
03/28/00 11:50 538.2 12.46 0.11 0.279 82524 152.4
03/28/00 11:51 538.5 12.45 0.11 0.281 82266 152.4
03/28/00 11:52 539.2 12.46 0.10 0.280 82266 152.4
03/28/00 11:53 541.2 12.48 0.10 0.280 82260 152.4
03/28/00 11:54 541.5 12.46 0.11 0.280 82314 152.4
03/28/00 11:55 540.5 12.45 0.11 0.279 82362 152.5
03/28/00 11:56 539.9 12.48 0.11 0.282 82362 152.5
03/28/00 11:57 538.8 12.47 0.11 0.283 82134 152.5
03/28/00 11:58 538.8 12.41 0.11 0.285 81858 152.5
03/28/00 11:59 538.6 12.42 0.10 0.286 81834 152.5-
03/28/00 12:00 539.4 12.41 0.11 0.285 81828 152.5
03/28/00 12:01 539.9 ©12.44 0.11 0.285 81822 152.5
Final Average* 539.7 12.43 0.10 0.280 82032 152.1

Maximum®*. 542.2 12.52 0.11 0.290 83250 152.7

Minimum®* 537.5 12.36 0.10 0.272 81150 151.4

*Does not include Invalid Averaging Periods ("N/A")
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‘Company: Minnesota Power Period Start: 03/28/00 13:25

Plant: PO Box 128 Period End: 03/28/00 16:58
City/St: Cohasset, MN 55721 Validation Type: 1/1 wmin

Source: UNIT 4 Averaging Period: 1 min

Type: Block Avg
Average - Average Average Average Average Average
Unit4Load CO2Corr SO21lbmbtu NOxlbmbtu StkFlwHrA StkTemp

Period Start mwt % 1b/MBT 1b/MBT kscfh degF
03/28/00 13:25 541.0 12.49 0.11 0.259 80958 153.2
03/28/00 13:26 540.8 12.50 0.11 0.256 80952 153.2
03/28/00 13:27 540.6 12.50 0.11 0.254 80886 153.2
03/28/00 13:28 . 539.8 12.49 0.11 0.253 80856 153.2
03/28/00 13:29 538.1 12.46 0.11 0.252 80886 153.2
03/28/00 13:30 537.9 12.46 0.11 0.254 81384 153.4
03/28/00 13:31 538.1 12.51 0.11 0.254 81756 153.4
03/28/00 13:32 538.8 12.53 0.11 0.252 81744 153.4
03/28/00 13:33 539.5 12.49 0.11 0.253 81834 153.4
03/28/00 13:34 540.1 12.46 0.11 0.253 82212 153.8
03/28/00 13:35 540.8 - 12.43 0.11 0.254 82200 153.9
03/28/00 13:36 541.3 12.43 0.11 0.256 82188 153.9
03/28/00 13:37 540.5 12.47 0.11 0.257 82206 153.9
03/28/00 13:38 540.3 12.49 0.11 0.257 82224 153.8
03/28/00 13:39 540.3 12.49 0.11 0.257 82206 153.8
03/28/00 13:40 539.8 . 12.44 0.11 0.257 81654 153.8
03/28/00 13:41 540.6 12.43 0.11 0.259 81246 153.8
03/28/00 13:42 541.7 12.46 0.11 0.260 81252 . 153.7
03/28/00 13:43 541.0 12.47 0.11 0.259 81246 153.7
03/28/00 13:44 540.9 12.46 0.11 0.259 81174 153.5
03/28/00 13:45 540.7 12.45 0.11 0.260 81144 153.6
03/28/00 13:46 540.8 12.44 0.11 0.261 81138 153.6
03/28/00 13:47 540.8 12.41 0.11 0.260 81240 153.6
03/28/00 13:48 541.0 12.45 0.11 0.259 81294 153.5
03/28/00 13:49 540.4 12.44 0.11 0.260 81306 153.5
03/28/00 13:50 539.6 12.44 0.11 0.259 81324 153.5
03/28/00 13:51 540.0 12.44 0.11 0.260 81288 153.5
03/28/00 13:52 539.5 12.42 0.11 0.262 81312 153.5
03/28/00 13:53 539.0 12.39 0.11 0.262 81288 153.5
'03/28/00 13:54 539.5 12.40 0.11 0.263 80886 153.6
03/28/00 13:55 540.0 12.43 0.11 0.264 80718 153.4
03/28/00 13:56 540.4 12.43 0.11 0.264 80700 153.5
03/28/00 13:57 540.9 12.48 0.11 0.264 80982 153.5
03/28/00 13:58 541.0 12.45 0.11 0.264 81330 153-.8
03/28/00 13:59 540.0 12.45 0.11 0.265 81342 153.8
03/28/00 14:00 540.4 12.44 0.11 0.266 81336 153.9
03/28/00 14:01 540.9 12.52 0.11 0.265 81348 153.8
03/28/00 14:02 540.8 12.52 0.11 0.263 81336 153.9
03/28/00 14:03 540.3 12.50 0.11 0.262 81342 153.8
03/28/00 14:04 541.2 12.45 0.11 0.262 81348 153.8
03/28/00 14:05 541.0 12.48 0.11 0.262 81348 153.9
03/28/00 14:06 540.7 12.48 0.11 0.262 81576 154.0
03/28/00 14:07 540.2 12.50 0.11 0.263 81594 154.0
03/28/00 14:08 539.8 12.52 0.11 0.263 81588 153.9
03/28/00 14:09 539.8 12.49 0.11 0.263 81786 153.9
03/28/00 14:10 539.1 12.48 0.11 0.261 81924 153.9
03/28/00 14:11 538.6 12.44 0.11 0.263 81936 153.9
03/28/00 14:12 538.6 12.42 0.11 0.265 81912 153.8
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03/28/00 16:21 540.7 12.50 0.10 0.251 82500 155.0
03/28/00 16:22 541.2 12.47 0.10 0.251 82416 154.9
03/28/00 16:23 540.9 12.45 0.10 0.251 82416 155.0
03/28/00 16:24 541.0 12.47 0.10 0.252 82404 154.9
03/28/00 16:25 541.2 12.52 0.10 0.253 82404 154.9
03/28/00 16:26 541.3 12.53 0.10 0.253 82308 154.7
03/28/00 16:27 540.6 12.56 0.10 0.253 82230 154.5
03/28/00 16:28 539.5 12.48 0.10 0.253 82260 '154.8
03/28/00 16:29 539.0 12.46 0.10 0.254 82260 154.6
03/28/00 16:30 538.5 12.43 0.10 0.254 81588 154.3
03/28/00 16:31 538.7 12.53 - 0.10 0.254 81582 154.2
03/28/00 16:32 538.7 12.51 0.10 0.254 81588 154 .4
03/28/00 16:33 538.7 12.47 0.10 0.254 81750 154.3
03/28/00 16:34 538.8 12.46 0.10 0.254 81756 154 .4
03/28/00 16:35 538.4 12 .44 0.10 0.253 81738 154.2
03/28/00 16:36 538.3 12.41 0.10 0.254 81804 154.5
03/28/00 16:37 539.2 12.45 0.10 0.255 81810 154 .4
03/28/00 16:38 540.1 12.47 0.10 0.254 81822 154 .4
03/28/00 16:39 540.7 12.48 0.10 0.253 81816 154 .4
03/28/00 16:40 541.0 12.47 0.10 0.254 82110 154.5
03/28/00 16:41 541.2 12.41 0.10 0.255 82356 154 .4
03/28/00 16:42 540.9 12.41 0.10 0.256 82320 154.5
03/28/00 16:43 540.5 12.45 0.10 0.257 82224 154.5
03/28/00 16:44 540.9 12.49 0.10 0.258 82026 154.5
03/28/00 16:45 540.9 12 .44 0.10 0.256 82050 154.6
03/28/00 16:46 540.5 12.43 0.10 0.256 82152 154.4
03/28/00 16:47 540.4 12.40 0.10 0.257 82776 154.9
03/28/00 16:48 539.7 12.42 0.10 0.257 82806 155.0
03/28/00 16:49 538.6 12.45 0.10 0.257 82770 155.0
03/28/00 16:50 538.1 12.49 0.10 0.254 82782 155.2
03/28/00 16:51 538.3 12.49 0.10 0.253 82794 155.4
03/28/00 16:52 538.2 12.48 0.10 0.257 82758 155.3
03/28/00 16:53 538.8 12.47 0.10 0.258 82782 155.4
03/28/00 16:54 539.6 12.44 0.10 0.259 82878 155.5
03/28/00 16:55 540.2 12.54 0.10 0.258 82860 155.6
03/28/00 16:56 540.7 12.55 0.10 0.257 82824 155.6
03/28/00 16:57 540.9 12.54 0.10 0.259 82728 155.4
Final Average* 539.8 12.46 0.10 0.252 81841 154.8

Maximum?* 541.7 12.56 0.11 0.266 82878 157.1

Minimum®* 537.9 12.39 0.238 80700 153.2

*Does not include Invalid Averaging Periods ("N/A")
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Company: Minnesota Power Period Start: 03/27/00 17:00
Plant: PO Box 128 Period End: 03/27/00 20:47
City/St: Cohasset, MN 55721 Validation Type: 1/1 min
Source: UNIT 4 Averaging Period: 1 min

Typd: Block Avg

Average Average Average Average Average
AVentDiff BVentDiff CVentDiff DVentDiff Opacity
Period Start in wg "~ in wg in wg in wg %
03/27/00 17:00 12.3 0.0 13.4 13.0 18.3
03/27/00 17:01 12.3 0.0 13.5 12.9 19.1
03/27/00 17:02 12.3 0.0 13.6 13.1 20.8
03/27/00 17:03 “12.6 0.0 14.0 13.4 21.9
03/27/00 17:04 12.9 0.0 14.2 13.6 21.4
03/27/00 17:05 13.2 0.0 14.3 13.7 20.9
03/27/00 17:06 13.3 0.0 14.3 13.7 20.3
03/27/00 17:07 - 13.4 0.0 14.4 13.8 20.1
03/27/00 17:08 13.5 0.0 14.5 14.1 20.0
03/27/00 17:09 13.6 0.0 14.8 14 .4 19.5
03/27/00 17:10 13.8 0.0 15.0 14.5 19.5
03/27/00 17:11 13.9 0.0 15.1 14.6 19.1
03/27/00 17:12 13.9 0.0 15.1 14.6 19.8
03/27/00 17:13 13.9 0.0 15.0 14.3 17.8
03/27/00 17:14 13.7 0.0 14.6 13.9 16.4
03/27/00 17:15 13.5 0.0 14.3 13.7 16.4
03/27/00 17:16 13.4 0.0 14.3 13.7 17.1
03/27/00 17:17 13.1 0.0 14.3 13.7 16.8
03/27/00 17:18 13.1 0.0 14.1 13.5 17.1
03/27/00 17:19 13.0 0.0 14.0 13.5 17.5
03/27/00 17:20 12.9 0.0 13.9 13.5 17.1
03/27/00 17:21 12.8 0.0 13.9 13.4 17.4
03/27/00 17:22 12.7 0.0 13.8 13.1 17.4
03/27/00 17:23 12.6 0.0 13.8 13.2 18.0
03/27/00 17:24 12.7 0.0 13.8 13.3 17.6
03/27/00 17:25 12.6 0.0 13.8 13.2 18.0.
03/27/00 17:26 12.6 0.0 13.8 13.2 17.9
03/27/00 17:27 12.5 6.0 13.7 13.2 18.1
03/27/00 17:28 12.6 0.0 13.7 13.2 - 17.9
03/27/00 17:29 12.6 0.0 13.7 13.2 18.2
03/27/00 17:30 12.6 0.0 13.8 13.2 18.0
03/27/00 17:31 12.5 0.0 13.7 13.1 17.9
03/27/00 17:32 12.5 0.0 13.5 12.9 17.8
03/27/00 17:33 12.5 0.0 13.4 12.8 18.2
03/27/00 17:34 12.3 0.0 13.4 12.9 18.4
03/27/00 17:35 12.4 0.0 13.6 13.0 18-.4
03/27/00 17:36 12.5 0.0 13.6 13.0 18.3
03/27/00 17:37 12.4 0.0 13.5 13.1 18.4
03/27/00 17:38 12.4 0.0 “13.4 12.9 18.2
03/27/00 17:39 12.3 0.0 13.4 12.8 18.3
03/27/00 17:40 12.3 0.0 13.5 13.0 18.6
03/27/00 17:41 12.4 0.0 13.7 13.0 18.5
03/27/00 17:42 12.4 0.0 13.6 13.0 18.1
03/27/00 17:43 12.3 0.0 13.6 12.9 18.3
03/27/00 17:44 12.3 0.0 13.5 12.9 18.5
03/27/00 17:45 12.3 0.0 13.5 12.8 18.3
03/27/00 17:46 12.2 0.0 13.3 12.8 18.4
03/27/00 17:47 12.2 0.0 13.4 12.9° 18.7
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03/27/00 19:56 12.6 12.8 13.5 13.0 18.4
03/27/00 19:57 12.6 12.9 13.5 13.0 18.9
03/27/00 19:58 12.6 12.8 13.6 13.1 18.5
03/27/00 19:59 12.6 12.8 13.6 13.0 18.2
03/27/00 20:00 12.6 12.8 13.5 13.1 18.5
03/27/00 20:01 12.7 13.0 13.6 13.2 18.8
03/27/00 20:02 12.8 13.1 13.7 13.2 18.7
03/27/00 20:03 12.8 13.1 13.7 13.3 18.8
03/27/00 20:04 12.9 13.1 13.7 13.4 18.7
03/27/00 20:05 12.8 13.1 13.7 13.3 18.3
03/27/00 20:06 12.8 13.0 13.7 13.1 18.3
03/27/00 20:07 12.7 12.9 13.6 13.1 18.5
03/27/00 20:08 12.7 12.9 13.5 13.1 18.3
03/27/00 20:09 12.7 12.9 ©13.5 13.2 18.8
03/27/00 20:10 12.8 13.0 13.6 13.2 18.5
03/27/00 20:11 12.9 13.1 13.6 13.3 18.7
03/27/00 20:12 12.9 13.0 13.6 13.3 18.2
03/27/00 20:13 12.8 13.0 13.6 13.2 18.3
03/27/00 20:14 12.8 13.0 13.7 13.3 18.7
03/27/00 20:15 12.9 13.1 13.7 13.4 18.8
03/27/00 20:16 12.8 13.0 13.7 13.2 18.4
03/27/00 20:17 12.7 12.9 13.6 13.1 18.4
03/27/00 20:18 12.7 12.9 13.5 13.1 18.9
03/27/00 20:19 12.8 13.0 13.7 13.3 18.5
03/27/00 20:20 12.8 13.1 13.6 13.3 18.5
03/27/00 20:21 12.8 13.0 13.6 13.2 18.4
03/27/00 20:22 12.9 13.2 13.7 13.4 18.6
03/27/00 20:23 13.1 13.4 14.0 13.7 20.0
03/27/00 20:24 13.5 14.0 14.6 14.3 21.4
03/27/00 20:25 13.4 13.4 14.2 13.7 17.8
03/27/00 20:26 13.0 13.1 13.8 13.3 17.7
03/27/00 20:27 13.0 13.3 14.0 13.5 17.5
03/27/00 20:28 12.9 13.0 13.7 13.2 18.4
03/27/00 20:29 13.2 13.5 14.1 13.8 20.1
03/27/00 20:30 13.5 13.8 14 .4 14.0. 19.3
03/27/00 20:31 13.6 13.8 14.3 14.0 19.5
03/27/00 20:32 13.6 13.8 14 .4 14.0 18.3
03/27/00-20:33 13.5 13.6 14.3 13.8 18.4
03/27/00 20:34 13.3 13.5 14.3 13.7 18.3
03/27/00 20:35 13.3 13.6 14.3 13.7 18.7
03/27/00 20:36 13.3 13.5 14.3 13.8 18.5.
03/27/00 20:37 13.3 13.5 14.1 13.7 18.0
03/27/00 20:38 13.2 13.4 14.1 13.6 18.1
03/27/00 20:39 13.2 13.4 14.1 13.6 18.2
03/27/00 20:40 13.2 13.3 14.0 13.6 18.4
03/27/00 20:41 13.2 13.3 13.9 13.5 18.1
03/27/00 20:42 13.1 13.2 13.9 13.5 18.0
03/27/00 20:43 13.1 13.3 13.9 13.5 "18.6
03/27/00 20:44 13.1 13.3 13.9 13.6 18.4
03/27/00 20:45 13.2 13.3 13.9 13.6 18.7
03/27/00 20:46 13.2 13.4 14.0 13.6 18.3
Final Average* 12.7 8.9 13.7 13.3 18.6

Maximum* 13.9 14.0 15.1 14.6 23.5

Minimum* 10.9 0.0 12.0 11.5 16.4

*Does not include Invalid Averaging Periods ("N/A")
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Company: Minnesota Power Period Start: 03/28/00 08:37

Plant: PO Box 128 Period End: 03/28/00 12:02
City/St: Cohasset, MN 55721 Validation Type: 1/1 min

Source: UNIT 4 Averaging Period: 1 min

Type: Block Avg

Average Average Average Average Average
AVentDiff BVentDiff CVentDiff DVentDiff Opacity
Period Start in wg in wg in wg in wg %

03/28/00 08:37 14.5 15.0 15.5 15.0 18.8
03/28/00 08:38 14.5 14.8 15.4 14.9 18.9
03/28/00 08:39 14.7 15.2 15.7 15.3 18.5
03/28/00 08:40 14.9 15.5 15.9 15.6 19.2
03/28/00 08:41 14.8 15.0 15.6 15.1 17.4
03/28/00 08:42 14.5 14.7 15.3 14.8 1l6.7
03/28/00 08:43 14.4 14.8 15.4 14.9 19.1
03/28/00 08:44 14.7 15.0 15.6 15.2 18.4
03/28/00 08:45 14.6 14.8 15.4 14.9 17.7
03/28/00 08:46 14.4 14.8 15.4 14.8 18.3
03/28/00 08:47 14.4 14.8 15.4 14.8 18.4
03/28/00 08:48 14.3 14.6 15.3 14.7 17.1
03/28/00 08:49 14.2 14.5 15.2 14.6 18.3
03/28/00 08:50 14.2 14.6 15.3 14.7 19.1
33/28/00 08:51 14.4 14.7 15.3 14.8 17.7
23/28/00 08:52 14.2 -14.4 15.0 14.5 17.3
)3/28/00 08:53 14.1 14.4 15.0 14.5 17.8
13/28/00 08:54 14.1 14.5 15.0 14.6 18.3
J3/28/00 08:55 14.1 14.4 14.9 14.5 18.1
)3/28/00 08:56 14.1 14.3 14.8 14.4 17.5
)3/28/00 08:57 13.9 14.3 14.8 14 .4 18.6
)J3/28/00 08:58 14.0 14.3 14.8 14.4 18.1
)3/28/00 08:59 13.9 14.2 14.8 14.3 17.8
33/28/00 09:00 13.8 14.1 14.8 14.2 17.9
)3/28/00 09:01 13.8 14.2 14.8 14.3 18.8
)3/28/00 09:02 13.9 14.3 14.8 14.4 19.2
)3/28/00 09:03 14.1 14.5 15.0 14.7 20.2
)3/28/00 09:04 14.3 14.7 15.2 14.9 19.9
)3/28/00 09:05 14 .4 14.8 15.2 14.9 19.3
)3/28/00 09:06 14.4 14.9 15.3 15.0 19.4
)3/28/00 09:07 14.5 14.9 15.4 15.0 1.7
13/28/00 09:08 14.6 15.0 15.6 15.1 19.6
13/28/00 09:09 14.6 15.0 15.7 15.1 19.2
13/28/00 09:10 14.7 15.0 15.6 15.1 18.4
13/28/00 09:11 14.7 15.1 15.6 15.2 19.2
13/28/00 09:12 14.8 15.2 15.7 15.4 19.2
13/28/00 09:13 14.9 15.2 15.6 15.3 18.1
13/28/00 09:14 14.7 15.0 15.5 15.1 18.0
'13/28/00 09:15 14.7 15.1 15.6 15.1 18.2
'3/28/00 09:16. l14.6 14.9 15.5 15.0 17.7
3/28/00 09:17 14.8 15.3 15.9 15.4 20.4
3/28/00 09:18 14.9 15.1 15.7 15.2 17.1
3/28/00 09:19 14.5 14.9 15.4 14.9 17.3
3/28/00 09:20 14 .4 14.8 15.3 14.8 17.3
3/28/00 09:21 14.3 14.7 15.2 14.8 17.7
3/28/00 09:22 14.2 14.6 15.2 14.7 17.8
3/28/00 09:23 14.2 14.5 15.1 14.6 17.5

3/28/00 09:24 14.1 14 .4 15.0 14.5 17.5
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03/28/00 11:33 14.3 14.7 15.4 14.9 19.3
03/28/00 11:34 14.5 14.9 15.5 15.0 20.2
03/28/00 11:35 14.7 15.0 15.5 15.1 18.5
03/28/00 11:36 14.5 14.7 15.3 14.8 17.3
03/28/00 11:37 14.3 14.6 15.2 14.7 17.5
03/28/00 11:38 14.3 14.6 15.3 14.8 18.8
03/28/00 11:39 14 .4 14.7 15.3 14.8 18.0
03/28/00 11:40 14.3 14.6 15.2 14.7 17.7
03/28/00 11:41 14.2 14.5 15.1 14.7 18.1
03/28/00 11:42 14.2 14.6 15.2 14.8 $18.7
03/28/00 11:43 14.3 14.7 15.2 14.8 19.2
03/28/00 11:44 14.5 14.9 - 15.4 15.0 19.6
03/28/00 11:45 14.5 14.8 15.3 14.9 18.6
03/28/00 11:46 14.4 14.7 15.2 14.8 18.1
03/28/00 11:47 14 .4 14.6 15.2 14.8 17.9
03/28/00 11:48 14.3 14.6 15.3 14.7 18.5
03/28/00 11:49 14.3 14.6 15.2 14.7 18.5
03/28/00 11:50 14.3 14.7 15.2 14.8 18.7
03/28/00 11:51 14.5 15.0 15.4 15.1 20.2
03/28/00 11:52 1l4.6 15.1 15.5 15.1 19.3
03/28/00 11:53 15.1 15.8 16.3 15.9 22.5
03/28/00 11:54 15.2 15.4 16.0 15.4 18.3
03/28/00 11:55 14.8 15.1 15.7 15.2 17.3
03/28/00 11:56 l4.6 15.0 15.6 15.0 17.5
03/28/00 11:57 14.6 14.9 15.6 15.0 17.3
03/28/00 11:58 l4a.6 15.0 15.5 15.1 18.9
03/28/00 11:59 15.0 15.5 16.0 15.6 20.2
03/28/00 12:00 15.0 15.3 15.8 15.4 15.1
03/28/00 12:01 15.0 15.3 15.8 15.5 18.5
Final Average* 14.4 14.8 15.3 14.9 18.5

Maximum* 15.5 15.8 l16.3 15.9 22.5

Minimum®* 13.8 14.1 14.8 14.2 16.6

"Does not include Invalid Averaging Periods ("N/A")
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03/28/00 13:25

Company: Minnesota Power Period Start:
Plant: PO Box 128 Period End: 03/28/00 16:58
City/St: Cohasset, MN 55721 Validation Type:- 1/1 min-
Source: UNIT 4 Averaging Period: 1 min
Type: Block Avg
Average Average Average Average Average
AVentDiff BVentDiff CVentDiff DVentDiff Opacity
Period Start in wg in wg in wg in wg %
03/28/00 13:25 15.4 15.9 16.4 16.0 20.1
03/28/00 13:26 15.7 16.3 16.8 16.4 21.9
03/28/00 13:27 15.6 15.8 16.4 15.8 17.7
03/28/00 13:28 15.4 15.8 16.3 15.9 18.2
03/28/00 13:29 15.4 15.8 16.3 15.9 18.7
03/28/00 13:30 15.4 15.7 16.3 15.8 18.7
03/28/00 13:31 15.5 15.9 16.4 16.1 19.5
03/28/00 13:32 15.8 16.2 16.7 16.3 18.5
03/28/00 13:33 15.7 16.0 16.6 16.2 19.2
03/28/00 13:34 15.6 15.7 16.4 15.9 16.9
03/28/00 13:35 15.4 15.7 16.4 15.8 17.6
03/28/00 13:36 15.3 15.6 16.3 15.7 17.6
03/28/00 13:37 15.1 15.5 16.0 15.6 17.3
03/28/00 13:38 15.1 15.5 16.0 15.6 18.2
03/28/00 13:39 15.2 15.5 15.8 15.6 17.6
03/28/00 13:40 15.1 15.5 15.9 15.6 17.8°
03/28/00 13:41 15.0 15.4 15.9 15.5 19.3
03/28/00 13:42 15.4 16.0 16.4 16.1 20.2
03/28/00 13:43 '15.3 15.5 16.1 15.5 16.7
03/28/00 13:44 14.9 15.1 15.7 15.2 17.3
03/28/00 13:45 14.9 15.4° 15.9 15.5 18.9
03/28/00 13:46 15.1 15.5 16.0 15.6 18.9
03/28/00 13:47 15.0 15.3 15.7 15.4 17.2
03/28/00 13:48 14.8 15.2 15.7 15.3 18.1
03/28/00 13:49 14.9 15.3 15.8 15-.3 18.0
03/28/00 13:50 14.8 15.1 15.6 15.2 18.2
03/28/00 13:51 14.9 15.3 15.8 15.4 18.1
03/28/00 13:52 14.7 15.1 15.6 15.1 17.4
03/28/00 13:53 14.7 15.2 15.7 15.2 19.3
03/28/00 13:54 14.9 15.4 15.9 15.5 20.8
03/28/00 13:55 15.5 16.0 16.4 l16.1 19.4
03/28/00 13:56 15.2 15.6 16.1 15.6 18.5
03/28/00 13:57 15.0 15.4 15.9 15.4 17.3
03/28/00 13:58 14.9 15.2 15.7 15.2 17.4
03/28/00 13:59 14.7 15.1 15.6 15.1 17.1
03/28/00 14:00 14.6 15.0 15.5 15.0 18.0
03/28/00 14:01 14.7 15.2 15.5 15.2 18.6
03/28/00 14:02 14.7 15.0 15.4 15.1 17.7
03/28/00 14:03 14.6 14.9 15.3 15.0 17.4
03/28/00 14:04 14.5 14.9 15.4 14.9 17.8
03/28/00 14:05 14.4 14.7 15.3 14.8 17.7
03/28/00 14:06 14.2 14.5 15.1 14.6 16.9
03/28/00 14:07 14.1 14 .4 15.0 14.6 17.8
03/28/00 14:08 14.1 14.4 14.9 14.5 18.0
03/28/00 14:09 14.5 15.0 15.5 15.1 19.4
03/28/00 14:10 14.4 14.6 15.2 14.7 17.7
03/28/00 14:11 14.3 14.7 15.2 14.7 18.8
03/28/00 14:12 14.3 14.6 15.2 14.7 17.6
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*Does not include Invalid Averaging Periods ("N/A")

03/28/00 16:21 15.2 15.6 16.1 15.7 18.4
03/28/00 16:22 15.4 15.9 16.4 16.0 20.2
03/28/00 16:23 15.4 15.5 16.2 15.6 16.2
03/28/00 16:24 15.0 15.3 15.9 15.4 18.0
03/28/00 16:25 15.5 16.0 16.5 16.1 19.1
03/28/00 16:26 15.4 15.8 16.3 15.9 19.1
03/28/00 16:27 15.4 15.7 16.3 15.8 17.8
03/28/00 16:28 15.2 15.6 16.2 15.6 17.7
03/28/00 16:29 15.1 15.4 16.1 15.5 18.3
03/28/00 16:30 15.1 15.6 16.1 15.7 ¢ 18.4
03/28/00 16:31 15.3 15.7 16.2 15.8 19.3
03/28/00 16:32 15.4 15.9 16.3 15.9 18.9
03/28/00 16:33 15.4 15.8 16.3 15.8 18.4
03/28/00 16:34 15.4 15.8 16.3 15.8 17.5
03/28/00 16:35 15.1 15.4 16.1 15.5 17.2
03/28/00 16:36 15.0 15.3 15.9 15.4 17.3
03/28/00 16:37 15.2 15.9 16.4 16.0 20.5
03/28/00 16:38 15.5 16.0 16.5 16.1 20.3
03/28/00 16:39 15.5 15.8 16.4 15.9 18.6
03/28/00 16:40 15.7 16.1 16.6 16.2 18.9
03/28/00 16:41 15.5 15.9 16.3 15.9 17.6
03/28/00 16:42 15.3 15.7 16.3 15.7 18.3
03/28/00 16:43 15.6 16.2 16.7 16.3 21.7
03/28/00 16:44 16.5 17.5 18.0 17.6 26.3
03/28/00 16:45 17.3 17.7 18.2 17.7 20.7
03/28/00 16:46 17.0 17.1 17.7 17.1 17.3
03/28/00 16:47 16.3 16.5 17.1 16.5 16.1
03/28/00 16:48 16.1 16.6 17.2 16.6 19.2
03/28/00 16:49 16.7 17.3 17.7 17.3 19.4
" 03/28/00 16:50 16.5 16.8 17.3 16.8 16.6
03/28/00 16:51 16.1 16.4 17.0 16.4 16.1
03/28/00 16:52 15.9 16.3 16.9 16.3 17.1
03/28/00 16:53 15.8 16.3 16.9 16.4 18.7
03/28/00 16:54 16.0 16.3 16.9 16.4 17.6
03/28/00 16:55 15.9 16.4 16.9 16.4 18.5
03/28/00 16:56 15.7 16.0 16.6 16.1 16.7
03/28/00 16:57 15.6 15.9 16.5 16.0 17.4
Final Average®* 15.6 16.0 16.5 16.1 18.5
Maximum®* 17.9 18.4 18.9 18.4 26.3
Minimum®* 14.1 14.4 14.9 14.5 15.3



APPENDIX C
RAW TEST DATA
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ONTARIO HYDRO METHOD DATA INPUTS .

Unit 2 Inlet
Test Data
Run number 1 2 3
Location ' Unit 2 Inlet
Date 3/23/00 3/24/00 3/24/00
Time period 1245-1508 0820-1040 1230-1445
Operator JM/LF/TB JM/LF/TB JM/LF/TB
Process Data
Unit Load, MW 56.5 56.7 56.7
Coal feed rate, Ib/hr. 64520 64760 64760
Coal Btu content, Btu/lb.(as received) 8924 8884 8906
Heat Input, 10° Btu/hr (Avg. F-Factor) 623.4 579.3 572.0
Inputs For Calcs.
Sq. rt. delta P 0.580764 0.64763 0.61423
Delta H 1.21480 1.47560 1.35680
Stack temp. (deg.F) 353.90 343.00 347.10
Meter temp. (deg.F) 89.40 78.00 84.30
Sample volume (act.) 76.043 82.593 80.683
Barometric press. (in.Hg) 28.70 28.29 28.20
Volume H,0 imp. (ml) 162.7 177.3 187.4
Weight chnge sil. gel (g) 14.1 14.3 16.1
% CO, 13.6 13.1 13.4
% O, 6.0 6.7 6.4
% N 80.4 80.2 80.2
Area of stack (sq.ft.) 104.50 104.50 104.50
Sample time (min.) 125.00 125.00 125.00
Static pressure (in.H,0) -11.00 -11.40 -11.50
Nozzle dia. (in.) 0.275 0.275 0.275
Meter box cal. 1.0072 1.0072 ‘ 1.0072
Cp of pitot tube 0.84 0.84 0.84
Traverse points 25 25 25
Mercury Laboratory Report Data
Particulate bound, ug 4.5891 3.4591 1.4046
Oxidized, ug 3.0250 2.1867 1.9700
Elemental, ug 2.6600 2.5533 4.2717
Total mercury catch, ug 10.2741 8.1991 7.6463

Note: Non-detects not included in Total mercury catch value.

5/23/003:33 PM O:/S/A/DOE/ONTARIO HYDRO UNIT 2 INLET



ONTARIO HYDRO METHOD DATA INPUTS

Unit 2 Outlet
Test Data
Run number 1 2 3
Location Unit 2 Outlet
Date 3/23/00 3/24/00 3/24/00
Time period 1245-1507 0821-1038 1230-1444
Operator JP/KA/PG JP/KA/PG JP/KA/PG
Process Data
Unit Load, MW 56.5 56.7 _ 56.7
Coal feed rate, 1b/hr. 64520 64760 64760
Coal Btu content, Btu/Ib.(as received) 8924 8884 8906
Heat Input, 10° Buu/hr (Avg. F-Factor) 623.4 579.3 572.0
Inputs For Calcs.
Sq. rt. delta P 0.635200 0.61410 0.60997
Delta H 1.30030 1.19733 1.19000
Stack temp. (deg.F) 335.80 331.10 335.10
Meter temp. (deg.F) 73.20 62.20 63.90
Sample volume (act.) 75.845 74.537 74.139
Barometric press. (in.Hg) 28.70 28.26 28.20
Volume H,0 imp. (ml) 160.3 163.6 174.8
Weight chnge sil. gel (g) 17.1 14.3 15.5
% CO, 13.0 12.6 12.7
% O, 6.6 7.2 7.1
% N 80.4 80.2 80.2
Area of stack (sq.ft.) 100.00 100.00 100.00
Sample time (min.) 120.00 120.00 120.00
Static pressure (in.H,0) -19.00 -18.00 -19.00
Nozzle dia. (in.) 0.270 0.270 0.270
Meter box cal. 0.9958 0.9958 0.9958
Cp of pitot tube 0.84 0.84 0.84
Traverse points 30 30 30
Mercury Laboratory Report Data
Particulate bound, ug 0.1200 0.0055 < 0.0020
Oxidized, ug 2.0500 0.5350 0.8950
Elemental, ug 0.2233 0.3600 0.1850
Total mercury catch, ug 2.3933 0.9005 1.0800

523/003:36 PM O:/S/A/DOE/ONTARIO HYDRO UNIT 2 OUTLET



TABLE A-3

ONTARIO HYDRO METHOD DATA INPUTS

5/26/0010:31 AM

Unit 3 Inlet
Test Data
Run number 1
Location
Date 3/21/00
Time period 0902-1205
Operator JM/LF/TB
Process Data
Unit Load, MW 338.0
Coal feed rate, Ib/hr. 374260
Coal Btu content, Btu/Ib.(as received) 8921
Heat Input, 10° Btu/hr (Avg. F-Factor) 4217.6
Inputs For Calcs.
Sq. rt. delta P (overall flowrate) 0.331068
Sq. rt. delta P (isokinetic test) 0.367640
Delta H 0.91775
Stack temp. (deg.F) 282.90
Meter temp. (deg.F) 103.80
Sample volume (act.) 64.783
Barometric press. (in.Hg) 28.70
Volume H,0 imp. (ml) 133.6
Weight chnge sil. gel (g) 14.6
% CO, 14.6
% O, 5.4
% N 80.0
Area of stack (sq.ft.) 1149.50
Sample time (min.) 120.00
Static pressure (in.H,0) -14.80
Nozzle dia. (in.) 0.307
Meter box cal. 0.9926
Cp of pitot tube 0.84
Traverse points 40
Mercury Laboratory Report Data
Particulate bound, ug 0.0206
Oxidized, ug 0.3533
Elemental, ug 8.6033
Total mercury catch, ug 8.9772

Note: Non-detects not included in Total mercury catch value.

2 3
Unit 3 Inlet
3/21/00 3/22/00
1515-1759 ¢ 0835-1111
JM/LF/TB IM/LF/TB
333.0 334.0
368400 369200
8641 8644
4201.9 4073.3
0.339267 0.326993
0.37960 0.37120
1.05580 1.01350
299.30 291.50
105.70 98.30
66.431 65.863
28.67 28.70
162.6 147.3
16.3 15.2
14.6 145
5.4 5.5
80.0 80.0
1149.50 1149.50
120.00 120.00
-14.60 -14.40
0.315 0.315
0.9926 0.9926
0.84 0.84
40 40
0.0266 0.0844
0.4600 0.9000
8.6950 7.5500
9.1550 8.5344

0:/S/A/DOE/MINN-POWER\ONTARIO HYDRO UNIT 3 INLET



TABLE A-4
ONTARIO HYDRO METHOD DATA INPUTS

Unit 3 Outlet
Test Data ~
Run number 1 4 2 3
Location Unit 3 Outlet
Date 3/21/00 3/21/00 3/22/00
Time period 0903-1200 1516-1756 0836-1112
Operator JP/KA/PG JP/KA/PG JP/KA/PG
Process Data
Unit Load, MW 338.0 333.0 334.0
Coal feed rate, Ib/hr. 374260 368400 369200
Coal Btu content, Btu/Ib.(as received) 8921 8641 8644
Heat Input, 10® Btu/hr (Avg. F-Factor) 4217.6 4201.9 4073.3
Inputs For Calcs.
Sq. rt. delta P 0.577900 0.59297 0.58470
Delta H 1.32560 1.35280 1.30080
Stack temp. (deg.F) 124.20 123.40 123.20
Meter temp. (deg.F) 52.20 53.40 54.40
Sample volume (act.) 80.225 80.084 79.571
Barometric press. (in.Hg) 28.70 28.67 28.70
Volume H,0 imp. (ml) 236.1 247.3 241.4
Weight chnge sil. gel (g) 22.0 21.6 20.8
% CO, 13.8 13.4 13.0
% O, 6.0 6.4 6.7
% N 80.2 80.2 80.3
Area of stack (sq.ft.) 452.50 452.50 452.50
Sample time (min.) 125.00 125.00 125.00
Static pressure (in.H,0) -1.80 -1.80 -1.80
Nozzle dia. (in.) 0.273 0.273 0.273
Meter box cal. 0.9979 0.9979 0.9979
Cp of pitot tube 0.84 0.84 0.84
Traverse points 25 25 25
Mercury Laboratory Report Data
Particulate bound, ug 0.0040 < 0.0020 0.0035
Oxidized, ug 0.0867 0.1133 0.1050
Elemental, ug 10.9016 9.7650 9.7150
Total mercury catch, ug 10.9923 9.8783 9.8235
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ONTARIO HYDRO METHOD DATA INPUTS

Unit 4 Inlet
Test Data
Run number 1 2 3
Location Unit 4 Inlet
Date 3/27/00 3/28/00 3/28/00
Time period 1700-2047 0837-1202 1328-1658
Operator PG/LF/KA PG/LF/KA PG/LF/KA
Process Data
Unit Load, MW 540.0 540.0 540.0
Coal feed rate, Ib/hr. 589240 589400 589400
Coal Btu content, Btu/Ib.(as received) 8851 8989 8916
Heat Input, 10° Bu/hr (Avg. F-Factor) 5928.0 5834.0 5588.0
Inputs For Calcs.
Sq. rt. delta P (isokinetic test) 1.063520 1.03770 1.03077
Delta H 1.08167 : 1.00708 1.02875
Stack temp. (deg.F) 309.60 285.50 277.10
Meter temp. (deg.F) 45.10 46.60 46.10
Sample volume (act.) 67.385 65.190 67.112
Barometric press. (in.Hg) 28.11 28.47 28.50
Volume H,0 imp. (ml) 149.7 165.1 155.0
Weight chnge sil. gel (g) 12.5 . 124 13.7
% CO, 14.0 14.4 14.4
% O, 5.6 5.2 5.2
% N 80.4 80.4 80.4
Area of stack (sq.ft.) 265.80 . 265.80 265.80
Sample time (min.) 120.00 120.00 120.00
Static pressure (in.H,0) -15.00 - -16.00 -15.00
Nozzle dia. (in.) 0.195 0.195 0.195
Meter box cal. 0.9926. 0.9926 0.9926
Cp of pitot tube 0.84 0.84 0.84
Traverse points 24 24 24
Mercury Laboratory Report Data
Particulate bound, ug 0.1615 4.7789 4.5240
Oxidized, ug 0.5250 1.7067 0.9033
Elemental, ug 8.0500 2.3483 1.9250
Total mercury catch, ug 8.7365 8.8339 7.3523

Note: Non-detects not included in Total mercury catch value.
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ONTARIO HYDRO METHOD DATA INPUTS

Test Data
Run number
Location
Date
Time period
Operator

Process Data
Unit Load, MW
Coal feed rate, 1b/hr.
Coal Btu content, Btu/Ib.(as received)

Heat Input, 10° Btu/hr (Avg. F-Factor)

Inputs For Calcs. |
Sq. rt. delta P
Deha H
Stack temp. (deg.F)
Meter temp. (deg.F)
Sample volume (act.)
Barometric press. (in.Hg)
Volume H,0 imp. (ml)
Weight chnge sil. gel (g)
% CO,
% 02
% N
Area of stack (sq.ft.)
Sample time (min.)
Static pressure (in.H,0)
Nozzle dia. (in.)
Meter box cal.
Cp of pitot tube
Traverse points

Mercury Laboratory Report Data
Particulate bound, ug
Oxidized, ug
Elemental, ug

Total mercury catch, ug

5/23/003:39 PM

Unit 4 Qutlet

1

3/27/00
1700-2046
IM/IP/TB

540.0
589240
8851

5928.0

0.450330
1.89708
153.00
92.30
92.321
28.11
257.9
27.5
14.4
52
80.4
1094.64
120.00
0.43
0.327

© 1.0072

0.84
12

0.0490
0.2250
11.5250
11.7990

2
Unit 4 Qutlet
3/28/00 &
0837-1200
JM/JP/TB

540.0
589400
8989

5834.0

0.44676
1.36083
153.92
87.48
78.466
28.47
230.8
21.3
142
5.6
80.2
1094.64
120.00
0.69
0.302
1.0072
0.84
12

0.3500
0.7800
10.3867
11.5167

e

3

3/28/00
1325-1658
JM/JP/TB

540.0
589400
8916

5588.0

0.44200
1.33291
156.50
91.04
76.733
28.50
230.0
21.6
13.8
6.0
80.2
1094.64
120.00
0.74
0.302
1.0072
0.84
12

0.4660
0.9733
9.2900
10.7293
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Sample and Velocity Traverse Point Data Sheet - Method 1

Client DCE Z wA g operator __ VA \\ & .
Loaction/Plant_Uni X ATt pate_ > /2> 00
Source W.O. Number - 011, COk
Duct Type O Circular U: Rectangular Duct Indicate appropriate type hd \ ‘\0/\\-'
Traverse Type m\ Particulate Traverse [ Velocity Traverse ’
. . ] it
Distance from far wall to outside of port (in.) = C ‘30 Flow Disturbances
. [} i}
Port Depth (in.) = D L 8% | |upstream-A ) SE
(4]
Depth of Duct, diameter (in.) = C-D \ \ "}' v Downstream - B (ft) L Sb
] . . t 7
AreaofDuct () 14K (32" 101,91 |Upstream - A (duct diameters) O,
-~ P
Total Traverse Points 2 'S Downstream - B (duct diameters) 2 }
Total Traverse Points per Port S
Diagram of Stack
Rectangular Ducts Only
Width of Duct, rectangular duct only (in.) — !
Total Ports (rectangular duct only) \__E_*/_,_:& & ‘ 5 e
Traverse Point Locations ¢ )
Distance from
Traverse Inside Duct Distance from "
Point__|% of Duct| _Wall (in) | Outside of Port (in) P \e._ sgr—ﬁ&- Sg*‘, y
; E 3 i
19 hi%k 18" 3% l
2 | 30 |3y CR75%/¢ A N4¥ 13/ HY 4132512
3 50 5-7"‘ -) 3 ' Duct Diameters Upstream from Flow Disturbance* (Distance A)
7 S 7 4’0.5 10 15 2.0 25
. 1o )% 95 o
5 A0 ig}s/\g’ Wi_ * Higher Number is for
L K ; /:‘0 — Rectangular Stacks or Ducts
6 i / 3
7 30 - Particulate Traverse Points
24 or 25"
8 20
Velocity Traverse Points Stack Diameter > 24 inches
10 12
* From Point of Any Type of "
" 1) .-(Bena‘.':yfeo’-..c- raction, 8org
etc.) Stack Diameter = 12 - 24 inches
12 0 [ | | ! | 1 |
- " P 2 3 4 5 6 7 8 ) 10
l Equivalent Diameter = (2 LWLW) 1 Duct Diameters Downstream from Flow Disturbance* (Distance B)
Traverse Point Location Percent of Stack -Circular Traverse Point Location Percent of Stack -Rectangular
Number of Traverse Points Number of Traverse Points
11213t 4atsTelr]sToTwlnln 12 3Talslel1TsTolwluln
Tl 146 67 44 32 26 2] [r 11 250 | 167 | 125 /AON| 83 | 70 | 63 | 56 | 50 | 45 | 42 thifkaS%?r':Q
e 32 To54 35 T161 - -1 105 821 ler] v 2 1750 1500 13754 3008250 1 214 | 1887 167 1150 [ 36 | 125 & Matrix
:L 3 75 206 194 146 18} ja '3 833 1 62511 500] 4171357 1313 12781250 [ 271208} | o "5 '3
e ol [s33] Tooal  Issl W6l Vwm) |YECa T [T [wrs|00) 583 | 500 | 8 | 389 | 350 | 318 | B2 12-4x3
rels 854 67.1 342 54,5 490017501 643 {563 5001 450 409 | 375 16-4x4
sal6 1956 - 18061 1ESZT 1336 |s 2| 6 T 1 {en e e e [SSOTS0THE] | 50 ¢\
el 893 714 6a4] e tf7 nol8i3In2les0lsor]saa] | oo o
ol 8 S8 B E Y T R O P Y weathe I B0 EYER XU R ESEE | Rl gel
onld 918 8231 1, .09 944 1850|380 o o
i 10 973 32 i [10” 3 T 7 ey X
n $33] In [ %55 875]| 42-7x6
' 98] |t 12 958

Methodl .xls
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‘Determination of Stack Gas Velocity - Method 2

cient Qo L[ Mp Operator z{z& Pitot Coeff (Cp)[ a ] g
Location/Plant _(, Ny S Tl t Date 3~2¢L _ 3"l vs Stack Area, ﬂ’(As)m‘
Source " W.O. Number 007,01}, 00 & Pitot Tube/Thermo iD E}o 1
Run Number -
Time 5{.
Barometric Press, in Hg (Pb) g g 10
Static Press, in H,0 (Pstatic) — {0 <0
Source Moisture, % (BWS) ig %
02, %
CO,, %
Cyclonic Flow Leak Gheck good ? Leak Check good ? Leak Check good ?
Determination Traverse Location ﬂ N Y/ N Y/ N
Angle N Source Source Source
Delta P at |yeilding zero Temp, F° Temp, F° Temp, F°
0° Delta P P Point Delta P (Ts) Delta P (Ts) Delta P (Ts)
Bot' ( o0-%1 1263
2 0-43 1343
3 0% 1366
4 6 Y0 | 263
s 0 24] 35¢
T |t 2, 42 1370
¢ o-#9 | 3(:9
s.Qol 21 J o0 |36
4 0.2) 1358
g o0.13 (384
o] | X [ o-41 389
IA .29 (SGd
o Q| 25 s o038 360
£ lod7 [|337 B = | 2+6900%
q’ [ o3 7 354 |
O.8 [ 15 2 o.M [ |35F QP >~ [ VFLRY
2| paY42 | BEY
4 6-1( 13506
S 1o, 22 3¢y
s |1 640 135¢(
R 6.90 |3£9
025 | 2o 3 leo.Udz [3I5T
¢ 0.3¢ 1348
< [ 0372 (398
Avg Angle * AvgDeltaP & Temp
avg +/DeftaP cs q 3%% 35-’
Average gas stream velocity, ft/sec.
Vol. flow rate @ actual conditions, wacf/min
Vol. flow rate at standard conditions, dscf/min

= * * * - where: R 4
MW (0'32 02)+ (0’44 002)"' (0'28 (1 00 (COZ * 02))) MWd = Dry molectilar weight source gas, Ib/lb-mole. .
= * (1 * MWs = Wet molecular weight source gas, Ib/lb-mole.
: M (MWd (1 (BWSI100» )+(18 (BWS“OO)) Tsa = Source Temperature, absolute(oR)
Tsa=Ts+460 ) Ps = Absolute stack static pressure, inches Hg.
_ : Vs = Average gas stream velocity, ft/sec.
Ps= Pb‘f (PStatlc“&G) Qs(act) = Volumetric flow rate of wet stack gas at actual, -
Vs = 85.49 *Cp*avg +/DeltaP * JTsa/(Ps* MWS) Qs(std) = Volumetric flow rate of dry stack gas at standard

ditions, dscf/mi
Qs(act)= 60+ Vs* As conditions, dscf/min

Qs(std) =17.64 * (1- (BWS/100))* (Ps/Tsa)* Qs(act) m

Comments

Method2 Copyright Roy F Weston Inc October 1998
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