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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0.435
0.433
0.430
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65766
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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
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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
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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
0.88
0.88
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N/A
N/A
N/A
0.89
0.89
0.89
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.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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0.268
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0.271
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0.265
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0.260
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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



03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
. 03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
n/28/00

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

10:27
10-28

539.6
540.7
541.1
541.0
541.1
540.7
539.3
538.8
538.9
538.5
539.2
540.5
540.6
540.3
540.2
540.2
539.8
538.3
538.0
538.8
538.9
538.7
538.7
538.1
538.2
538.3
538.5
538.4
539.6
541.7
542.2

541.6

540.2
535.2
538.5
538.0
538.2
539.3
541.1
541.7
541.0
540.7
539.0
537.9
538.4
538.8
539.5
540.3
541.2
541.6
541.3
540.9
541.1
540.6
539.1
538.4
539.5
540.0
540.4
540.3
539.9
540.1

541.2
540 7

12.48
12.46
12.46
12.50
12.44
12.48
12.48
12.46
12.51
12.46
12.49
12.46
12.48
12.50
12.44
12.43
12.45
12.42
12.46
12.46
12.45
12.41
12.41
12.43
12.42
12.42
12.42
12.42
12.39
12.39
12.38
12.40
12.42
12.38
12.37
12.36
12.39
12.41
12.41
12.41
12.40
12.48
12.48
12.46
12.47
12.49
12.51
12.47
12.50
12.51
12.49
12.49
12.47
12.49
12.46
12.50
12.47
12.49
12.47
12.46
12.50

‘12.46

12.50
12 48

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

0.10
n 10

[N eNoNeoleNoNeoNoNeNe oo NeoNoNeNoNeNeoNeoNeoNeoNeoNeoNoNolNeoNeoNoNeo NolNoNeoNoNoNoNoNe NelNoNo]
N
[o¢]
o

82884
82638
82704
82650
82422
82248
82284
82254
81426
83294
81294
81324
81324
81336
81336
81150
81168
81240
81636
81636
81630
81666
81672
81672
81732
82068
82074
82086
82290
82572
82536
82380
82020
82008
82014
82038
82008
81996
82002
82014
82098
82812
82824
82824
82524
82548
82530
82722
83238
83220
83250
82452
82344
82380
82236
82188
82182
82086
81786
81732
81702
81648

81666
R1AB4

152.

5

152.2
«152.2

152,
152.
152.
152.
152.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
.7

151

151.
.7
.6
.6
.5
.5
.5
.6
.6

151
151
151
151
151
151
151

151
181

3
1
0
0
0
8
7
7
6
6
6
5
4
4
5
7
6
8
8
9
9
9
9

9. ..

S
S
S
S
S
7
7
.
7
7
7
6
7
7
7
7
7
6
5
6
7
7
7
9
7
8

7

A



03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
03/28/00
n/28/00

10:29
10:30
10:31
10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:39
10:40
10:41
10:42
10:43
10:44
10:45
10:46
10:47
10:48
10:49
10:50
10:51
10:52
10:53
10:54
10:55
10:56
10:57
10:58
10:59
11:00
11:01
11:02
11:03
1i:04
11:05
11:06
11:07
11:08
11:09
11:10
11:11
11:12
11:13
11:14
11:15
11:16
11:17
11:18
11:19
11:20
11:21
11:22
11:23
11:24
11:25
11:26
11:27
11:28
11:29
11:30

11:31
11-329

540.2
539.5
538.6
538.6
538.2
538.3
538.0
538.2
537.9
537.5
539.9
540.9
541.7
541.5
540.9
541.2
541.1
541.5
541.3
540.8
540.5
540.1
539.7
535.4
538.6
538.3
538.7
538.9
539.4
540.5
540.2
540.3
540.4
540.7
541.0
541.4
541.0
539.7
538.7
538.9
540.0
541.1
541.0
540.1
539.2
538.5
538.7
539.7
539.7
538.7
538.8
538.8
53%9.0
539.4
539.4
539.4
538.6
538.0
§38.1
538.4
538.6
539.4

539.6
540 4

12.46
12.43
12.47
12.43
12.46
12.42
12.41
12.40
12.42
12.43
12.45
12.41
12.41
12.41
12.40
12.43
12.40
12.44
12.42
12.39
12.39
12.38
12.40
12.43
12.43
12.46
12.46
12.42
12.46
12.48
12.48
12.47
12.46
12.44
12.49
12.45
12.46
12.46
12.47
12.45
12.44
12.41
12.43
12.44
12.44
12.47
12.45
12.40
12.44
12.43
12.43
12.43
12.40
12.40
12.40
12.41
12.41
12.42
12.42

12.39

12.39
12.44

12.46
12 48

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO'O'OOOOOO

oo
o
o o

o O O
HERPHRERBHRBRBRP R R
[eNeNeNeoNeNoNoNeoNoNeoNoNoNoNoNoNe)

HERERRERBHRBRERRBRERPR B R B
H R HRRRRRPBRRR BB R

S
H o

FRPFRPHEPRRBREBRRERBPRRERHBRBRHERERBRRRR
HRPRHRHFOOKRKHEMHRREHKERRHERPRERERPR B

o o

-

0.11
0.11
0 11

]
o

0.280
0.282
0.284
0.284
0.283
0.281
0.279
0.279
0.278
0.277
0.277
0.277
0.277
0.278
0.279
0.279
0.279
0.277
0.277
0.276
0.275
0.276
0.274
0.274
0.273
0.272
0.274
0.276
0.276
0.277
0.278
0.279
0.281
0.280
0.278
0.278
0.279

0.280

0.283
0.283

0.281 -

0.279
0.277
0.277
0.279
0.282
0.283
0.286
0.285
0.284
0.287
0.288
0.286
0.283
0.283
0.282
0.282
0.281
0.281
0.280
0.277
0.277

0.277
0 277

-81762

81822
81846
81810
81810
81804
81822
81840
81858
81858
81918
82182
82194
82242
82362
82362
82356
82572
82596
82626

- 82536

82020
82026
82026
82014
82062
82068
82062
82080
82062
82056
82074
82068
82092

82056

82068
82080
81960
81846
81834
81684
81360
81342
81324
81396
81444
81426
81732
81942
81918
81930
82116
82284
82284
82272
82350
82320
82332
82218
82080
82050
82200

82440
RO4R4

151.
151.
151.
151.
151.
151.
151.
- 151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
152.
152.
151.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
152.
.0

152

152.
.2
.2
.2
.0
.9
.8
.9
.8
.9
.9
.0

152
152
152
152
151
151
151
151
151
151

152
151

7
8
7
8
7
7
7
6
6
5
6
7
7
8
9
9
9
S
9
S
9
8
8
9
9
0
0
9
2
1
2
2
2
2
2
2
2
1
2
2
1
0
0
0
0
0
0
0
0
0

2

Q



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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SAMPLE RECOVERY FIELD DATA
Ontario Hydro Method - Mercury

Client DOE W.O. # 20009.011.006.1100
Location/Plant MP BOSWELL Source & Location UNITA Inlet
Run No. 1 b Sample Date 3{23{00 (yl‘?ﬁio;\:ery Date 3{23{0,)
Sample I.D. MPBW-U/— IN - 1 - OHM - 20MAR2000 Analyst [EPC, { AnerNumber / )
Impinger
1 2 3 4 5 6 7  |Imp.Total 8 Total
Contents KCl KCl KCl  |HNO3/H202| KMnO4 KMnO4 | KMnO4 [is 78 Silica Gel | - wider
Final (8487 (043 [723,) [752.4 |TRAT 17119 11105 50,5
',—LID N ) : ' ° ( . > > ? ¢
Initial ‘71‘76? cem,s b & 7472. '7&1%09 71(1)003 '70130: 44950, %3% 5+ 5911.0
— o e Pl -
can |121471978715.51 5,270,307 1.5 1L QX141 (]
17 . TV

Impinger Color A ! O\G#V" gx@rt} k}‘#\n&, Labeled? /

Silica Gel Condition Zl‘a Q‘ ,_lL Sealed?
RunNo. 2 Sample Date ';lz ZZ'B’D Recovery Date }2 /
Sample .D. MPBW-Uf %J-Z-OHM-ZOMARZOOO Analyst -Fﬂter'Number ,Ztlz_,
lmpmger
1 -2 3 4 5 6
Contents KCI KCi - KCI HNO3/H202] KMnO4 KMnO4
Final 410 ‘7377'7 '730 A 7"8:3 77)5:(0 '7@ ‘,3 733:‘3 ?‘7;3
s 700'", T2 7" %ﬁ ,?3?067 106041 b 722 | 2 X,/
4 7 [ 4 "
can [124.7"]35” |87 5.97] 1.9 o 02713193 1alk
Impinger Color q’l\ d&u‘ gmg& M Labeled?
Silica Gel Condition Sealed? / _
Run No. 3 2 Sample Date 3[2}{!&) Rgcgvery Date 5 24
Sample I.D. MPBW - U£- IN - 3 - OHM - 20MAR2000 Analyst =Ef umber H[&H5
Impinger B
1 2 3 4 5 6 7 Imp.Total 8 Total
Contents KCI KCI KCI HNO3/H202{ KMnO4 KMnO4 KMnO4 | SilicaGel |7 &
Final 4725 |0€3:0 |@47.0 b6l] [T415 08T |TT28.T B4
mitial | 99343 |24 05,4* PHC |PNP JO% [TAGE] B |
g v V|
Gain ,Wy’ﬁ S U 91.% c, '0\ g,l l.v\/ \Ja ‘374\* tb.\_ 02;
Impinger Color Labeled? e
Silica Gel Condition Sealed? o

Check COC for Sample IDs of Media Blanks




SAMPLE RECOVERY FIELD DATA
Ontario Hydro Method - Mercury

L4

20009.011.006.1100
UNIT 2 Inlet

W.O. #
Source & Loaction

DOE
MP BOSWELL

Client
Location/Plant

Run No. BT Sample Dat?ﬁ%/ 3 2‘1/0? Recovery Date
N
Sample I.D. MPBW - U2 - IN - BT - OHM - 20MAR2000 Analyst (S5 C Filter Number
Impinger
1 2 3 4 5 6 7 imp.Total
Contents KCl KCl KCI  |HNO3/H20 | KMnO4 | KMnO4 | KMnO4 |iii'i il SiicaGel oo
Final_[142.0 |18\ [T40.5 [765 ) |T32.2|1019 125
l, 259 50734, C o4 5, b |5 ]
nitial | L1 4601 Tl |14 702, 100 0o | 152 |FOMMHBILY
Gain 7 Q o o e , o
Impinger Color ﬁ e OUH, 0\;3‘/\" Labeled? ,
Silica Gel Condition Lﬂ\/\(/ Sealed? / -
Run No. Sample Date
Sample I.D. Analyst
Impinger
1 2 3 4 5 6
Contents KCl KCl KCI  |HNO3/H20 | KMnO4 | KMnO4~
Final
Initial 100 100 100 100 1 100 100 300
Gain /’/
Impinger Color Labeled?
Silica Gel Condition Sealed?
Run No. Sample Date Recovery Date
Sample L.D. Analyst Filter Number
7 Impinger
_ 1/ 2 3 4 5 6 7 | imp.Total 8 Total
Contents 1 KCl KCH HNO3/H20 | KMnO4 KMnO4 KMnO4 [ Silica Gel
Final ,/
Initja/ 100 100 100 100 100 100 100 300
ﬁ{ain
Impinger Color Labeled?
Silica Get Condition Sealed? i

Check COC for Sample IDs of Media Blanks

5 ! %S; TANTS




Source Gas Analysis Data Sheet - Method 3

Client Rok& Analyst /4
Location/Plant 4 odeetd Date_ 32 3- «©
Source g,,;l" 2 T X Analytical Method (circle one) oS4
W.O. Number
Run Number / Leak Check Good? (circle one) No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) | (100 - B)
1 /3. & /5 £ < -0/
2 /3- ¢ /7L C o
Average / 3 :é 4 ! é, o \/
Run Number  Z— Leak Check Good? (circle one) @ No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B -A) (100 - B)
1 432 | /58 | £ £
2 /7o /?'f A f/
3 /7= /| /5 F | €S
Average| { 3. /3 . b b 7
Run Number 3 Leak Check Good? (circle one) & No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
1 /2- /5-& | 4‘/
2 /2 | s5-8 | &
3 /3.¢f | /5.8 | €4 |
Average ,3\1'/ \/ : jb 6 ¢ L/ ‘-/ l
Acceptabile differences for repeat analysis: Ambient Check
if CO, > 4% than +/- 0.3% Oxygen 30,2

if CO, <or = 4% than +/- 0.2%
if O, > or = 15% than +/- 0.2%
if O, < 15% than +/- 0.3%

Report all values to the nearest 0.1 percent

Comments

Carbon Dioxide &:0

Method3

MANAGERS DDESIGNERS/CONSULTANTS
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Sample and Velocity Traverse Point Data Sheet - Method 1

Client DQ@) Y\’\)ﬂ

Operator ﬁ»\%&i\/\f}—
Date. S JA/R o

Loaction/Plant
¢
Source W.O. Number &/g)j)gj)fz -O1)1. OOk .
Duct Type O Circular | Rectangular Duct Indicate appropriate type \ ) A\
Traverse Type X Particulate Traverse Velocity Traverse :
. . . '3 i . i
Distance from far wall to outside of port (in.) = C| E Flow Disturbances
1 : ¥
Port Depth (in.) = D S Upstream - A (ft) 20 i
Depth of Duct, diameter (in.) = C-D ] AQ% L |Downstream - B (ft) <<
0 ] -
Area of Duct (f£) [0 Upstream - A (duct diameters) X .
Total Traverse Points 9’5 Downstream - B (duct diameters) .&' 5.5
Total Traverse Points per Port S
Diagram of Stack
Rectangular Ducts Only ( ;Q B D
Width of Duct, rectangular duct only (in.) K10 E ‘ L' 4
-
Total Ports (rectangular duct only) 4 -
1
Traverse Point Locations c=20
Distance from
Traverse Inside Duct Distance from .
Point 1% of Duct]  Wall (in) Outside of Port (in)
1o [1IX7 g 23 + N L”%
- | 2B / A
2 [9o [3b7 S Cc D E
3 s ANY 60 4 v b /) d Duct Diameters Upstream from Flow Disturbance* (Distance A)
) p L 1.0 15 20 25
s |DO Ry~ Q011 = 1 T I 1 T I
" ‘ —
5 0 Q ' ‘ g»q * Higher Number is for A4
01/ [j y 40— Rectangular Stacks or Ducts c
6 Yy
!
7 30 }— Particulate Traverse Points
24 0r25° l_
8 20
] o Velocity Traverse Points : 16 X .
Stack Diameter > 24 inches
12
10 From Point of Any Type of :
- * From Point y Type
1 10 Disturbance (Bend, Expansion, Contraction, 8org®
etc.) Stack Diameter = 12 - 24 inches
12 0 I l | | | | 1
- - — 2 3 4 5 6 7 8 9 10
{ Equivalent Diameter = (2"L"W)/(L+W) l 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
tj2j3f41stelr7isTofJwln]n 1 1231 4fsi61718]9jwjinln
— | Rectangular
T 1! 1146 67 4] [32 26 211 T 2501167]1251100183 1 71 [ 63 [ 565045142 | |'goy Pgoints
s T wE T TR Tusl 11051 182 S10 |r [2] 1950750013751 300250 | 214 | 188 |.167 1156 | 136 | 123 & Matrix
: A3 75 296 194 146 18] {2 [3 833162515001 4171357]313 | 2781250] 07120811 o 3x3
4 i R S R = 1 B T I ET A M T s e e T ) 53319500 143813891350 3181292
eo eo 12-4x3
cels 854 617 342 R 900 750 [ 643 563 500 | 450 409 | 315 16-4x4
sal 6 o581 18061 1653l 13561 |sal6 L SL7 [ TBEI6RS | 6111550100148 | o) o,
etf7 85 774 644] fetf7 9291813172650 59.1| 542 25.5x5
. ; 3 B Wi T P; 81 T T T T Y938 {833 750 | 6821625 30-6x5
onl? 918 8231 |, .9 944850 7731708 36-6x6
i {10 914t bs82l | [0 195011864 | 192" 42-7x6
LR ET %33 In {11 955875 49-7x7
' 979] ' 2 953 )
MANAGERS DESIGRERS/CONSULTANTS
Method1 .xls

Copyright Roy F Weston Inc Oct 1998PV

¥



Sample and Velocity Traverse Point Data Sheet - Method 1

Client g 2:&

00

Operator

Loaction/Plant(P)@wd\ Date 81221 O
Source SQ\M& 2 &ﬂ l;'\/ Zg.wc\J la{fv’» G""V\W.O. Number
Duct Type O Circular » [Z” Rectangular Duct Indicate appropriate type
Traverse Type O Particulate Traverse [J Velocity Traverse
Distance from far wall to outside of port (in.) = C} 38 Flow Disturbances
Port Depth (in.) = D l2 | |Upstream - A (f =17
Depth of Duct, diameter (in.) = C-D 2 e 7 Downstream - B (ft) 142! et
Area of Duct (ff%) n-2 Upstream - A (duct diameters) A7k g 7 .
-
Total Traverse Points ’2.1—;- Downstream - B (duct diameters) G -97
Total Traverse Points per Port Lr
Rectangular Ducts Only ,
Width of Duct, rectangular duct only (in.) L3
Total Ports (rectangular duct only) 6
Traverse Point Locations
Distance from
raverse Inside Duct Distance from
Point % of Duct]  Wall (in) Outside of Port (in)
w A
1 2S5 | 3¢ s
A
A
2 |39 | 9 21
3 LZ{ [ 5 " 2 ?—' 4 Duct Diameters Upstream from Flow Disturbance® (Distance A)
= 7 3 T 5025 1.0 1.5 20 25
s |.875 || isod| 33 ; ; —— ; :
5 * Higher Number is for ry
40— Rectangular Stacks or Ducts 'A
6 Yy
!
7 30}~  Particulate Traverse Points
24 or 25° l
8 20
o 20— . . 1—, ‘6
Velocity Traverse Points Stack Di ter > 24 inches
10 . ] 12
10— 'mePomtofAn%Typeof Sorg
11 Disturbance (Bend, Expansion, Contraction, or
etc) . Stack Diameter = 12 - 24 inches
12 0 I l | | | ! l
- - — - 2 3 4 5 6 7 8 9 10
. L Equivalent Diameter = (2‘L'VV)/(L+VV) Duct Diameters Downstream from Flow Disturbance* (Distance B)
Traverse Point Location Perc<at of Stack -Circular Traverse Point Location Percent of Stack -Rectangular
Number of Traverse Points Number of Traverse Points )
li233141s]6fj118]9Jwlnln Ti21374YsTeT1TsTolwluln
I
T 1 146 67 v 32 26 2] [T 11 250 | 167 125 §100] 83 | 70 | 63 | 56 1 50 45 ] 42 g{:ﬁfgﬂ‘nf;
r {2 854 25 146 103 82 674 e |2 75.0 1:50.041:37.5 §30.0 1 2501214 1 188 }:167 | 150 | 136 | 125 & Matrix
: RE 75 296 194 146 181 ja I3 833)] 6257500 | 4177135713131 278 | 250 | 22.7] 208 9 -3x3
cold 933 04 323. 26 117 :t 4 ‘875 1700 1583 | 500 | 43.8 1389 }:350 | 318 | 292 12-4x3
cels 354 617 342 rels N—"160.0 | 750 | 6431 5631 50.0 | 45.0 | 40.9 | 37.5 16-4x4
sal6 956" 8061 11658 3561 lsal6 Hd o DISLTIaR6 1688 6L 1550 [ 500 458 20-5x4
ety 89.5 774 644| fet[ 9291 81317227650 591542 25-5x5
o %] [wel [75] | 1% __{ms[ms[meleatas] | 207 0%>
onl9 913 83| |09 CEEN N AR KT e X 5
o o4l |®2] |1 [0 950 | 864 | 192 42'7"6
o %3] |n [T 955 | 875 nrx
‘[ 193] It 2 wE] | 49-7x7
MANAGERS DESIGNERS/CONSULTANTS
Method1.xls Copyright Roy F Weston Inc Oct 1998PV




Determination of Stack Gas Velocity - Method 2

Ciient D 0£ Operator /. Pitot Coeff (Cp)| . &
Location/Plant /6044_/--"Q Date 3—2 2 -a© Stack Area, ft* (As)| L HO
Sourcec A~ 2 SHtacfl W.0. Number Pitot TubefThermo 1D__ 315"
Run Number /
Time
Barometric Press, in Hg (Pb) 28 .7
Static Press, in H,0 (Pstatic) -/ O
Source Moisture, % (BWS) g/ X
0., % !
CO,, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak Check good ?
Determination Traverse Location Y/ N YI N Y/ N
Angle Source Source Source
Delta P at |yeilding zero Temp, F° Temp, F° Temp, F°
0° Delta P Port Point Delta P (Ts) Delta P (Ts) Delta P (Ts)
£ / 3/ | Ty T®m | 335
c. 2| O z .29 |3¢¥F || .o | 333
3 27 3 Yy -5 22— 3371
va 237 I | 5
c.co| / 7 38 |svs0 | L5 |34/
D /[ (6 & 335
t ¥y |3v7
'ﬁa of et 3 3 2 3 y’
[4 3/ /2
35 (35 | 3v3
c / -/ YT
2 .43 S5
3 YO 335 260300 | O
7 4 jvo
Lol / 5 Y3 |34z 1S3.900 ] SCPMA
4 / A
2 -5
E; 7
7 237
.0 / 5 x>
7 / 7
[A Lo
3 ‘Y7 e &Y DY
o - © vid L2 335
5 24N 33<
Avg Angle Avg Delta P & Temp 773 34/
avg VDelp L4898
Average gas stream velocity, ft/sec.
Vol. flow rate @ actual conditions, wacf/min
Vol. flow rate at standard conditions, dscf/min
* * e .
MWd = (032 02)"’ (0~44 COZ) + (0'28 '\'00 - (COZ + 02))) ms;e': Dry molecular weight source gas, Ib/lb-mole. ’)_/‘ 9
MWs = (MWd" (1- (BWS/ 100)))+ (18 * (BWS/100)) L M= we melecuar weght source g, it-moe -
Tsa =Ts+460 Ps = Absolute stack static pressure, inches Hg.
Ps= pbf (PStaﬁd 1 3'6) \éss(-a:t;lzr?/g;uﬁ:t::;i': ‘rlaet‘:?fy \;/fet(s;;ck gas at actual,
Vs = 85.49 *Cp*avg JVDeltaP * v Tsa/ (Ps*MWs) - Qs(std) = Volumetric flow rate of dry stack gas at standard

conditions, dscf/min

Qs(act)=60*Vs*As
Qs(std)=17.64 * (1 (BWS/100))* (Ps/Tsa)* Qs(act) m

Comments

Method2 Copyright Roy F Weston Inc October 1998



Determination of Stack Gas Velocity - Method 2

Client “zf)ﬁ_ [ﬂl operator W_ IR Pitot Coeff (Cp)|_ o NV

Location/Plant Date

Source 0 V\,\* a?‘-&a‘\/\)’l—t W.O. Number

Stack Area, f2(As)| O~

Pitot Tube/Thermo ID 2 159

YLCO\V{’- Run Number ; (o)
Time ‘ ‘s 0
Barometric Press, in Hg (Pb) ;) ¢.7)
Static Press, in H,0 (Pstatic) | & &
Source Moisture, % (BWS) [ O
0, %
CO,, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak Check good ?
Determination Traverse Location Y/ N Y/ N Y/ N
Angle Source Source Source
Delta P at |yeilding zero Temp, F° Temp, F° Temp, F°
0° Delta P Port Point Delta P (Ts) Delta P (Ts) = Delta P (Ts)
j? / - O
2 - D
= -
a s
S -0
: 2
2 | i
2 [
3 0]
& -0
<™ ~ O
i O A— | E—
2 f - O
pzi &)
3 -0
4 |-O
< ~O
= 3
e 1 | o
2 To¥i
= -0
S . iz
5 ) g—'
A
Avg Angle Avg Delta P & Temp
avg DeteP
Average gas stream velocity, ft/sec.
Vol. flow rate @ actual conditions, wacf/min
Vol. flow rate at standard conditions, dscf/min

MWd =(0.32*02)+(0.44 * COp)+(0.28* (100-(CO2+0))
MWs = (MWd* (1- (BWS/ 100)))+ (18 *(BWS/100))
Tsa =Ts+460
Ps = Pb+ (Pstatic/13.6)
Vs = 85.49 *Cp*avg vDeltaP *[Tsa/(Ps*MWs)
Qs(act)=60*Vs*As
Qs(std)=17.64 * (1— (BWS/100))* (Ps/Tsa)* Qs(act)

Comments

Method2

where:

MW(d = Dry molecular weight source gas, Ib/lb-mole.
MWs = Wet molecular weight source gas, Ib/lb-mole.

Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, ft/sec.

Qs(act) = Volumetric flow rate of wet stack gas at actual,
Qs(std) = Volumetric flow rate of dry stack gas at standard
conditions, dscf/min_

MANAGERS DEBIGNERS/CONBULTANTS

Copyright Roy F Weston Inc October 1998



Determination of Moisture Content in Stack Gases - Method 4

Client Pof @
Location/Plant /3«9«05( Operator Z Date3— 32-<¢¢¥
Source oAt 2 e Meter BoxID_ ¥ Meter Box Y £ 5°F
W.O. Number Temperature °C or °F Sample Volume, ft orL| Fe-3
Run Sample |Meter Volume,| Meter Temp (or ambient MDe ;et;*:i?‘f ! I\r/r;;l)::g:r Silic‘a Gel C\);)or{::qt:d Leak Rate
Number Time (min) Vm temp for rotometer) H,O ml Weight , g Vm(std) Check
( Inlet Outlet : Initial
' Final
End Test 71 ?f .
(¢d§ |G c55 24 ¢t | 2.0 | 240 |Fony ~
Baro 5T Moisture | Percent
Start + ¢ !
Press., Pb 7 Volume, | Moisture
. oo o ’
(in Hg) Test |/g/§ |£77.353 é3 £2 |2-0 |* 3 Vw(std) | (%), BWS
Avg. or P / / :
27.7 || ol | 30 r2.a¢5| g% 2. | (© | 2.7 g
Run Sample |Meter Volume,| Meter Temp (or ambient Mg;etral:e(?: ! I\r/rg!):lr:g:r Silica Gel C\;’g:;t:d *t(Rate
Number Time (min) Vm temp for rotometer) H,0) mi Weight , g V ] Check
- Initial
: ; Inlet Outlet nitia
End Test / Final
Baro Start d Moisture | Percent
Press., Pb T a t / Volume, | Moisture
(in Hg) es Vw(std) | (%), BWS
Avg. or -
Total
I/
Run Sample Meter Volume,| Me emp (or ambient Meter Pre§s, Impinger Silica Gel Carvected
Number Ti : y A for rotometer) DeltaH (in | Volume, Weight Volume, | Leak Rate
um ime (min) m emp for rotomete H,0) . ml .. ] Vm(std) Check
, Infet Outlet Initial
End Test / Final
Baro Moisture Percent
Press., Pb itart / Volume, | Moisture
(in Hg) esy”] vw(std) | (%), BWS
_AVg. or
1T Tota
coa WHERE:
Vm(std) = 17.64*Y*Vm* (Pb + (deltaH /1 3'6» Vm(std)= Sample volume corrected to standard temp and pressure, scfor L
(Tm + 460) Vm= Actual sample volume, calculated, scf
i X . Vmi= Actual sample volume, calculated, Liters
if Tm is CothanTm =(Tmc *1.8)+32 Y= Dry gas meter calibration factor.
ifVm is lit a - *08 Pb= Barometric pressure, in. Hg
' isliters than Vm = Vml*28.32 delta H= Meter pressure, in H20
: Tm= Average temperature of meter (DGM is used) or rotomter, degrees °|
Vw(std) = (0.04707 * Vwc) +(0.04715 * Wwsg) Tmc= Average temperature of meter (DGM is used) or rotomter, degrees °

. Vw(std)= Volume of water vapor at standard conditions, scf or L
Vwc= Volume of water condensed, mL
BWS =( ____Vw(std) )* 100 ;

Vw(std)+ Vm(std) Wwsg= Weight of Silica Gel, g

Bws= Water vapor in gas stream, percenm

Use either ft* or liters in calculations. DO NOT MIX CUBIC FEET AND LITERS IN ANY CALCULATION.

Method4 Copyright Roy F Weston Inc October 1998
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SAMPLE RECOVERY FIELD DATA
Ontario Hydro Method - Mercury

20009.011.006.1100

Client DOE W.O. #
Location/Plant MP BOSWELL Source & Location UNITZ Outlet
, >
RunNo. 1 pY Sample Date 3[{ 2 Zau Recovery Date 22?_/;21
Sample I.D.  MPBW - U£ - OUT - 1 - OHM - 20MAR2000 Analyst  EERC kfker Number 9
Impinger
1 2 3 4 5 6 7  |imp.Total
Contents KCl KCl KCl  |HNO3/H202| KMnO4 | KMnO4 | KMnO4
Final 8307|7232 [7282 [140.1 |05 1119 [74.5 |si984lsma
v . 9.9 |9%4.4 |° . 1. 5 5, —
Initial "7!?0(;7 e q%o’? K ?oo3 31‘530 70 ?(;oq 7 '1005/ 7'1300(9 t/?qéj& g5:3’.2008, 55544
. - o - /. Pd
Gain ‘ \" / chs 7 g.)/ 5‘1 7 ilb © a‘ s o °°\ ‘LOO’} ljj) [77'9'

Impinger Color a,\\ dw ega»r\r W\nﬁ\’ Labeled? V
siica Gel Condition /44 |1 blag yest good sealed?

2

Run No. & Sahple Date 3[2 ilor) \ili\ecsgery Date 3 ,
+ ;

A

S_ampie 1.D. MPBW-U/ -OouUT -2-0HM-20MAR2006 © Analyst - E F££ ~~ittes Number #/ l *’\'a
Impinger ’
1 2 3 4 5 6
Contents KCI -KClI KClI HNO3/H202] KMnO4 KMnO4
Final [867.6 [T4bd |7%07] 7704 [737.4 [7132.8 ¢39.8 424, \
mital |30 |7\ 8es  [74 [T 1%t [P0 A1PRC Je3y 8% 24
175153 14 rd ‘ L oA :
can (35T 292 (.17 20| 1 #] 0 3] 0.3 ¥rE] 45 |61
Impinger Color /}// v M/ Emnd.f Labeled? e v/423 1o~ / 77: 9
Silica Gel Condition Sealed? /
d
RunNo. 3 + £ Sample Date 3/2.4/690 %B'%covery Date gzqgov
Sample .D. MPBW - U - OUT - 3 - OHM - 20MAR2000 Analyst EE E,C ‘ :Fﬂf;f Number / ‘/‘(ﬂ
T Impinger T
‘ 1 2 3 4 5 6 7
Contents KCI KCI KCt HNO3/H202] KMnO4 KMnO4 KMnO4
Finat [3/0Y [75157 [10877 (0608 733 3 |[00ZT |24, )
; ¢ ! Tile 7( ' ° O s Z
Initial W/{Cxé’. ./ 7 ‘10(:*. 96’1057 /(051(305 , 3 1'50 Gofgd ! ,7'?:'56 p
. vV 4 4 V
Gan [106.5 Yo\ ] 7" ¢2'| 3] o] 1D
Impinger Color /I, / Clht %@'mwy Labeled? v
Silica Gel Condion G ‘ Sealed?

re

Check COC for Sample IDs of Media Blanks

L




SAMPLE RECOVERY FIELD DATA
Ontario Hydro Method - Merqury

g

20009.011.006.1100

Client DOE W.O. #
Location/Plant MP BOSWELL Source & Loaction UNIT 2 Outlet
Run No. BT Sample Date ; /60 ‘ Recovery Date 34’2 %24'5@
Sample I.D.  MPBW - U2 - OUT - BT - OHM - 20MAR2000 Analyst £ Filter Number _]4
Impinger
1 2 3 4 5 3 7 8 Total
Contents KCl KCl KCI HNO3/H20 | KMnO4 | KMnO4 | KMnO4 || SilicaGel j2 0t
Final (929 lp| 7224|5969 1275\ 209.2175 1:5|603,7) W149% Yoo 4 |5 1982
% .9 37,5 < ) 4
Initial (¢4 %dcl 77%0‘04 5%‘;00 ? w0 | 03¢ |15 e 6'0106‘7 /048
Gain o7 =) =) o <@ o <
Impinger Color —% é&)‘a\ &\,M Labeled? ( ~—
Silica Gel Condition E Zl L Sealed? _~
Run No. Sample Date Recovery Date
Sample L.D. Analyst Filter Numb
Impinger P
1 2 3 4 5 6 7 Imp Fotal 8 Total
Contents KCl KCI KCl__ |HNO3/H20 | KMnO4 | KMnO4 | KMnO4 JZZ::il Silica Gel bl
Final /
7
Initial 100 100 100 100 100 10(/ 100 300
Gain
Impinger Color Label
Silica Gel Condition ealed?
Run No. Sample Date Recovery Date
Sample 1.D. _ Analyst Filter Number
: T Impinger -
1 2 L/ 3 4 5 6 7 imp.Total
Contents KClI KCI KClI HNO3/H20 | KMnO4 KMnO4 KMnO4 |- Silica Gel
Final /
Initial 100 ,/ 100 100 100 100 100 100 300
Gain /
Impinger Color Labeled?
Silica Gel 20ondition Sealed? g

>

Check COC for Sample IDs of Media Blanks




Source Gas Analysis Data Sheet - Method 3

Client 20 & Analyst /4
Location/Plant Beeesctl Date 3-23- <<
SourcefeA_ 2 SudAA Analytical Method (sisle-one) orsaT
W.O. Number
Run Number ‘I Leak Check Good? (circle one) No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A (100 - B)
1 /3.0 /(7 & CL
5 /3-0 /5. < €. £
3 /30 | 174 “-¢ A
Averagely /3 0 ‘ ; C A C it
Run Number 2 Leak Check Good? (circle one) No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
; 12-¢ | /65 | 7.2 [
2 /2 ’é /4'.? ?.. 2 .
3 (2% A ,5F 2.2 A
Average| _ / ;l b - ‘ ‘:7, Z’: -I
Run Number J Leak Check Good? (circle one)” Ye No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) »(B - A) : (100 - B)
1 [2-F /9-F | 7-o |
2 /28 | y¢-8 | oo
3 /726 /58 | 7.2 o
. Average| . fg’) 3 ] Lt 7&07 < o
Acceptable differences for repeat analysis: Ambient Check
if CO, > 4% than +/- 0.3% oxygen Z5.9
if CO, <or= 4% than +/- 0.2%
if O, > or = 15% than +/- 0.2% Carbon Dioxide 0; 19

if O, < 15% than +/- 0.3%

Report all values to the nearest 0.1 percent

Comments

Method3 Copyright Roy F Weston Inc October 1998PV




Sample and Velocity Traverse Point Data Sheet - Method 1

client DO = Operator 5-""‘\/ C \C— .
Loaction/Plant Y% &y, A\ pate . 20 Mol 0o
Sourceclm't é:z :S”-‘J“—‘* -

Duct Type O Circular 1 Rectangular Duct Indicate appropriate type
Traverse Type O Particulate Traverse [3-Velocity Traverse )
Distance from far wall to outside of port (in.) = C [ )\?) Flow Disturbances
|Port Depth (in.) = D 7-55] |upstream-A (#)
Depth of Duct, diameter (in.) = C-D ! Downstream - B (ft)
Area of Duct (f2) {2\ “"ﬁ Y “"\a\.s ﬁ’/ Upstream - A (duct diameters) £ ] 0
Total Traverse Points 70 Downstream - B (duct diameters) Y D\
Total Traverse Points per Port »&’ S— ‘
Rectanguiar Ducts Ont * ¢ Diagram of Stack
ectangular Ducts On 5 .
g y 5 9 wade
Width of Duct, rectangular duct only (in.) \ \"}
Total Ports (rectangular duct only)
Traverse Point Locations ( p= (
Distance from -
Traverse Inside Duct Distance from
Point | % of Duct Wall (in) Outside of Port (in)
7 .
1 | (O | ). [9:1
P
2 |30 363 4%.3
/‘ e ———
3 SO 6 o. g (j 7 ' ; Duct Diameters Upstream from Fiow Disturbance*® (Distance A)
- — 05 1.0 1.5 20 25
¢ 120 | 8% | 4Ll T er T T T
5 6,0 [08 ..7 l l.ge—z * Higher Number is for
7 401 Rectangular Stacks or Ducts
6
7 30 Particulate Traverse Points
8 24 0r 25"
20
S 2 ity T Poi l 16
Velocity Traverse Points Stack Diameter > 24 inches
10 l 2
n * From Point of Any Type of
11 10 Disturbance (Bend, Expansion, Contraction, : org
etc.) Stack Diameter = 12 - 24 inches
12 0 l | ! | L
2 3 4 5 6 7 8 9 10
H i =(2¥] *
A L Equivalent Diameter = (2*L W)/(L+W)j Duct Diameters Downstream from Flow Disturbance* (Distance B)
Traverse Point Location Percent of Stack -Circular Traverse Point Location Percent of Stack -Rectangular
Number of Trawerse Points —Hurmber of Traverse Points .
L2 3T4T57Ts 7‘8 s lwluln Ll 205 4fgsYsT7TsToTwolu 12 | rRectangular
Tl 146 67 44 32 26 AN 201167 | 12501 100183 | 711 63 [ 56150 | 45 |42 | | o004 points
rl2 841 120 Ta6l - 105 82 611 |r [2 750 1500 37.91 300 {[250.214 [ 188 | 1671 150 ].136 [ 125 & Matrix
: 3 b 26 194 i46 Hney 12 73 833 6241500 [j17 [ 3570315 (78] 250 227 208 9 -3x3
ML 9331 |04 |35 76 ML 8741700 53 [s00 33 | 3897350 318202 || [, o
cel3 854 677 342 B lrels 9.0 /750 {643 156315001 450 | 409|375 16-4x4
sal 6 95.6 {- 30.6 65.8 35.6 salé \|_A1917 6688 611 }550]500F453 20-5x4
et[7 85 T4 6] |etfT 55 415 [ maleso[®1[sa7] | 207 2% %
P 8| yssal s} |1 |ms w3 ol ea)es| | 25-5% s F
on S I T I X M %4850 |73 08| | 30-6x
v [0 o4 #2] |i |10 7 %50 | %4 12| | 36-6x6
ST - %3] (o [0 i { 535|815 || 42-7x6
t I s19] [t [n 58] | _49-7x7
MANAGERS. DESIGNERS/CONSILTANTS g
Method1.xls
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Determination of Stack Gas Velocity - Method 2

client DO E

Location/Plant 3 o Swell

Source ﬂ:ﬁ Sev; z&g Dl

Operator Zﬁé OL
Date .E —}0-0%

Pitot Tube/Thermo ID 22 Z Z

Pitot Coeft (Cp)|

s.8¢ |

Stack Area, 11 (As)
.

pits <

Run Number (
Time (Lo
Barometric Press, in Hg (Pb) LR, S b
Static Press, in H,0 (Pstatic) — |5
Source Moisture, % (BWS) pXZN &
02, %
CO,, %
Cyclonic Fiow Leak Gheck good ? Leak Check good ? Leak Check good ?
Determination Traverse Location YY N Y/ N Y/ N
Angle Source Source Source
Detta P at | yeilding zero Temp, F° Temp, F° Temp, F°
o° Delta P_ Port Point Delta P {Ts) Delta P (Ts) Delta P (Ts)
2) o ( ! o-lg [229
2 o 17 124
2 .10 1287 e
4 0.07 &S 59
K 0.27 [220 ‘
2 ( o, (7 26
2 o- 19 228
2 ol RS0
q o 7 285
O 0 < ol 204
3 (L o | )L—_ )—:7&7?
2.2
3 1o 23 %E
u oS WIS
¢ ( o1 280
2 0.04 1262
3 Oc22 12069
¢ 6:25 |24
o. [ o $ lo. (S 1235
sbsthd-| O ) S \ 9. 297
A 2. S 204
S o008 1299
£ loog 1247
> oo lf 25<
Avg Angle Avg Delta P & Temp
ag JDehaP
Average gas stream velocity, ft/sec.
Vol. fiow rate @ actual conditions, wact/min
Vol. flow rate at standard conditions, dsct/min
where:

MWd = (0.32" 0p)+(0.44 * 0)+ (0.28* (100~ (COp +02))

Tsa = Ts+460
Ps = Pb+ (Pstatic/13.6)

MWs = (MWd* (1- (BWS/100)))+(18* (BWS/100))

Vs = 85.49 * Cp* avg VDeltaP * |/Tsa/(Ps* MWs)

Qs(act)=60"Vs* As

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

Comments

Method2

MW(d = Dry molecular weight source gas, Ibib-mole.

MWs = Wet molecular weight source gas, Ib/lb-mole.

Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, f/sec.

Qs(act) = Volumetric flow rate of wet stack gas at actual,
Qs(std) = Volumetric flow rate of dry stack gas at standard
conditions, dscf/min

Copyright Roy F Weston Inc October 1998



Determination of Stack Gas Velocity - Method 2

Client Do & Operator _ 2042 Pitot Coeff (Cp)| O~ &Y
Location/Plant 85¢ ¢, J1 pate 3 —20-6¢ Stack Area, f¢ (As) ; /) &5 <7
Source B2 § crubltn Tol F- W.0. Number 2.0009~6 (l-oalf;a Pitot Tube/Thermo ID Zé-[ 2
Run Number {
Time

Barometric Press, in Hg (Pb)
Static Press, in H,0 (Pstatic)
Source Moisture, % (BWS)

02, %
CO0,, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak Check good ?
Determination Traverse Location YIN Y/ N YIN
Angle Source Source Source
Delta P at |yeilding zero Temp, F° Temp, F° Temp, F°
o° Delta P Port Point Delta P (Ts) Delta P (Ts) Delta P (Ts)
@ ( -
2 —
3 0. F)y 306
4 ol 1304
o d £ lold7 26X
7 ( 0.20_ |310
2 o200 (307
3 o cg ES
4 o A
< Q- 2| ZAGXN
(2 ( 0.2 297
4 2] |2Ag
S A2b | %ga
S 0-29 259
1 { o7  Dds
. 1027 DpUs
3 0.2-3 DYz
1 [ o-2) pu7
5 1030 D37
(7)) [ —
A4 1; —
J 66— 22(
T 003 122l
S Ao '
Avg Angle Avg Delta P & Temp
avg DetaP
Average gas stream velocity, ft/sec. . 4
Vol. flow rate @ actual conditions, wacf/min
Vol. flow Arate at standard conditions, dscf/min
MWd = (0'32 ’ 02)+ (0'44 ’ COZ) * (028 ) (100 - (COZ + 02) )) . m;e = Dry molecular weight source gas, Ib/lb-mole.
MWSs = (MWd* (1~ (BWS/100)))+(18* (BWS/100)) gs‘gls: P f@?f&ﬁ;ﬁfﬁ;ﬁ;ﬁ(ﬁ' lo/lo-mole.
Tsa =Ts+460 Ps = Absolute stack static pressure, inches Hg.
Ps=Pb+ (PStatic“ 3'6) ‘é:(;é;:rtlifumeﬁ:;‘ rv;mgss:ék gas at actual,
Vs =85.49 * Cp*avg/DeltaP * /Tsal Ps* MWs) Qs(std) = Volumetric fiow rate of dry stack gas at standard

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



Determination of Stack Gas Velocity - Method 2 .
ciient Do

Location/Plant B0S catd(

Source 3 S'U‘udé-l-\ N =

Operator Zvé X Pitot Coeff (Cp)|_p. 8¢
; Date _Z310-0ag Stack Area, ft* (As)| [11,5.¢

w.o. ’éumber,zoooqlcz“ 066G ,(log  Pitot TubelThermo ID_gy/ 7.

Run Number / /
Time ’
Barometric Press, in Hg (Pb)
Static Press, in H.0 (Pstatic)
Source Moisture, % (BWS) i
02 %
CO,, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak Check good ?
Determination Traverse Location Y/ N Y/ N YIN
Angle Source Source Source
Delta P at |yeilding zero Temp, F° Temp, F° Temp, F°
0° Delta P Port Point Delta P (Ts) Delta P (Ts) Delta P (Ts)
ne | —
- o2 1229
J .25 28s
g Q20 [2HA
> o-15 123¢
(15 ! —
2 0.03 P53 -
2 o ls 259
t Jodl Pl
1§ po7 260
Qe \ 1627 247
1Tt Teas (227
S a7 375
g lo. (7 204
. = lo. (¢ 216
(ELZ) | —
2 o 2.5
2 o 271
¢ lo. (A [F%0
g lopd 250
(51(7) « &,30 g7
"2 e, 27 1+%7
T oo X33
U 12,3 12497
S 1o, 12 24q
Avg Angle Avg Delta P & Temp

avg +/DeltaP

Average gas stream velocity, ft/sec.

Vol. flow rate @ actual conditions, wacf/min

Vol. flow rate at standard conditions, dscfimin

MWd = (0.32* 02)+(0.44* C02)+ (0.28* (100-(CO2+0,))

MWs = (MWd* (1- (BWS/100)))+ (18 * (BWS/100))

Tsa =Ts+460
Ps =Pb+ (Pstatic/13.6)

Vs = 85.49 *Cp*avg JDeltaP */Tsa/ (Ps* MWs )

Qs(act)=60*Vs*As

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

Comments

Method2

where:

MWd = Dry molecular weight source gas; ib/ib-mole.
MWs = Wet molecular weight source gas, Ib/lb-mole.

Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, ft/sec.

Qs(act) = Volumetric flow rate of wet stack gas at actual,
Qs(std) = Volumetric flow rate of dry stack gas at standard
conditions, dscf/min

MANAGERS OSRGNERE/CONBULTANTE
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client Do £
Location/Plant 2o ¢ael

Source ﬁ‘@ 3'&@{52 rn (//’

Operator é@
Date 3-;(2-04

W.0. Number* 3 609, 0/ 066, 115, Pitot TubelThermo ID _ 41 3 —

Determination of Stack Gas Velocity - Method 2

Pitot Coeff (Cp)
Stack Area, ft* (As)

0.8%

Wi <

Run Number
Time
Barometric Press, in Hg (Pb)
Static Press, in H,0 (Pstatic)
Source Moisture, % (BWS)
0., %
CO,, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak Check good ?
Determination Traverse Location Y/ N Y/ N Y! N
Angle Source Source Source
Delta P at |yeilding zero Temp, F° Temp, F° Temp, F°
0° Delta P Port Point Delta P (Ts) Delta P (Ts) Delta P (Ts)
(L] ¢ 0. 5 220
—
T oS 12582
Z 1o, | 1283
g “ IA
IS 008 1751
{12
Avg Angle Avg Delta P & Temp 12329 1271
avg +/DeltaP _ LH) 3 I's}
Average gas stream velocity, ft/sec.
Vol. flow rate @ actual conditions, wacf/min
Vol. flow rate at standard conditions, dscf/min
where:

MW =(0.32"09)+(0.44* CO)+(0.28*{i00- (0 +05)
MWs = (MW" (1- (BWS/ 100))) + (18 * (BWS/ 100))

Tsa =Ts+460

Ps = Pb+ (Pstatic/13.6)
Vs = 85.49 *Cp*avg vDeltaP *,/Tsa/(Ps*MWs)

Qs(act)= 60*Vs*As

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

Comments

Method2

MWd = Dry molecular weight source gas, Ib/ib-mole.
MWs = Wet molecular weight source gas, Ib/ib-mole.
Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, ft/sec.
Qs(act) = Volumetric flow rate of wet stack gas at actual,

Qs(std) = Volumetric flow rate of dry stack gas at standard
conditions, dscf/min

Copyright Roy F Weston inc October 1998
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Determination of Moisture Content in Stack Gases - Method 4

cient_ )0 ©_ Operator _Zc_tL Date_3~)o-0y
Location/Plant B scue 00 Meter Box ID WJ £ A3 Meter Box Y &1 1L
Source o n{f 3 Temperature C° or F° Sample Volume, tt* or L
Run Sample |Meter Volume,{ Meter Temp (or ambient Meter Press, Impinger Silica Gel Corrected
i v temp for rotometer) | D2 H (i | Volume, eight , g| [ Volume, | Leak Rate
Number Time (min) 'm p H,0! mi v ’ Vm(std) Check
Ini
Inlet Outiet
( 21.9 Vel
. - : Fing?”
T S 126.309192 199|150 |LYS 2080
Baro Start Moisture | Percent
Press., Pb ) Volume,
(in Hg) Test (Lo 112, 25U /',.9 3 8} & 2-00 3 2774 Vw(std)
” 7
Avg. or /% v 8
.56 o | 3L [240sd] 92.5 27|50 T8 | b
Run Sample |Meter Volume,| Meter Temp (or ambient Mg;;;zea&:’ mﬂ"ﬂggr Silica Gel c\/.g:;t:d Leak Rate
Number Time (min) Vm temp for rotometer) mi Weight , g Vm(std) Check
tniet Outlet Initial
End Test Final
Baro Start Moisture | Percent
Press., Pb Test Volume, | Moisture
(in Hg) Vw(std) | (%), BWS
Avg. or
Total
Run Sample |Meter Volume,| Meter Temp (or ambient hg;;;‘:?:’ l\';‘o‘:::ng:' Silica Gel %%'{:ﬂ:d Leak Rate
Number Time (min) vm temp for rotometer) H,0 Weight, g Vm(std Check
Inlet Outlet Initial
End Test Final
Baro Stant Moisture | Percent
Press., Pb Test Volume, | Moisture
(in Hg) Vw(istd) | (%), BWS
Avg. or
Total

_17.64" Y *Vm* (Pb+(deltaH /13.6))
Vm(std)= (Tm +460)

if Tm isCothanTm = (Tmc *1.8)+32
if Vm isliters than Vm = Vml *28.32

Vw(std) = (0.04707 * Vwc )+ (0.04715 * Wwsg)

BWS =(

Vw(std)

(- Vw(std)+ Vm(std)

)' 100

WHERE:
Vm(std)= Sample volume corrected to standard temp and pressure, scf or L

Vm= Actual sample volume, calculated, scf

Vmi= Actual sample volume, calculated, Liters

Y= Dry gas meter calibration factor.

Pb= Barometric pressure, in. Hg
delta H= Meter pressure, in H20

Tm= Average temperature of meter (DGM is used) or rotomter, degrees %
Tmc= Average temperature of meter (DGM is used) or rotomter, degrees

Vw(std)= Volume of water vapor at standard conditions, scf or L

Vwe= Volume of water condensed, mL

Wwsg= Weight of Silica Gel, g T
Bws= Water vapor in gas stream, percer
A . MANADERS ORI EIRIBNNINTS

Use either tt* or liters in calculations. DO NOT MiIX CUBIC FEET AND LITERS IN ANY CALCULATION.
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Determination of Stack Gas Velocity - Method 2

client M pp  [lnen Operator 974 Pitot Coeff (Cp)| & S7
Location/Plant / Date 2/ CO Stack Area, ft* (As)| JJ 4roy . ¢
Source #’? f"/{i{ ~ W.0. Number ) &7 v/ <t%:-//O pitot TubelThermo ID E i ( )
Run Number 07\.4? ]
Tme[ /00
- Barometric Press, inHg (Pb)| 7% 7
Static Press, in H,0 (Pstatic) | — &/, &
Source Moisture, % (BWS) ' §
02 %
CO,, %
g‘e’:;:r:;fl:tli‘;:l Traverse Location Leak/%«;dwood ’ = uY“;d(Ng o Leak@d(Ngm ’
Angle g Source Source Source
Delta P at }yeilding zero { Temp, F° Temp, F° Temp, F°
o° Delta P Port Point D ! DeltaP (Ts) Pelta P (Ts) Delta P (Ts)
Z ; 302 L | &, (278
—=-z || 0,09 |25 | 3 O.zs5 |28
Y 22— | 286
7~ | 3 0,/0 | 307 s | 2,;2 | 285
Y 0, 0% | 306
g | 0,03 (28D M |z 009 275
-; 2,0 7 2.5
& X' o./2 [ 32 Y | 687 | 2%
YZ 2. /7 212 5 02— 2619
X3 0./'8 [%29
vyl o.// |22z O | 7& 202 29/
o,/ | 297 — > Qob 276
. ‘/ -0—-'—&" 9,/% o
H | | ©.78 37 < o.os | 29%
1 .2 | 330
2 | p.s7 | 3P
% o /2| 36
s p.)0 | 298
[~ 3 0, 1T | 280
o o1 | 278
5 .07 | 248
<3N P
Avg Angle Avg Delta P & Temp
ag Voo _TSISHS  Bied|
Average gas stream velocity, ft/sec. WZ/ ON‘Q,.
Vol. flow rate @ actual conditions, wacf/min I 33/ 068 I/
Vol. flow rate at standard conditions, dscf/min -
135912

MW =(0.32*0)+(0.44*C0,)+(0.28*(100-(CO9+07))
MWs = (MWd* (1- (BWS/100))+(18* (BWS/100))

Tsa =Ts+460
Ps =Pb+ (Pstatic/13.6)

Vs = 85.49 * Cp*avg vDeltaP *[Tsa/ (Ps* MWs)

Qs(act)=60*Vs*As

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

Comments

Method2

where:

MWd = Dry molecular weight source gas, Ib/lb-mole.
MWSs = Wet molecular weight source gas, Ib/lb-mole.

Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, ft/sec.

Qs(act) = Volumetric flow rate of wet stack gas at actual,
Qs(std) = Volumetric flow rate of dry stack gas at standard

conditions, dscf/min

OEBIANERS/CONGULTANTS
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Determination of Stack éas Velocity - Method 2

Client ﬂ//)’l/ﬂ WM Operator 2/ Pitot Coeff (Cp)|_&> , EQ
Location/Plant ‘tﬁw pate 7 oo Stack Area, ft* (As) E ,<.,:
Source W.0. Number Pitot Tube/Thermo ID E “ z .
Run Number A )
Time| o5 — 5 T
Barometric Press, inHg (Pb)| 23,6 7 7
Static Press, in H,0 (Pstatic) | —  7¢/,
Source Moisture, % (BWS) i
02, %
CO,, %
Cyclonic Flow Leak Check good ? Leak@k good ? Leak Check good ?
Determination Traverse Location AY N N Y/ N
Angle ~ Source Source Source
Delta P at |yeilding zero Temp, F° Temp, F° Temp, F°
0° Delta P Port Point 42 DeltaP ) Delta P (Ts) Delta P (Ts
o & [ oD Zbe Bl 1 Toys [27=]
>t 10,05 |2%7 £ | 0,79 [3=3
43 10,05 |19 7 O,/7 | 206
" o, 05 293 ¢ o, (2| 08
S5 | 00 | 152 S | 027 26/
M |z | o, /] 1277 L
> lo.so | 275 C 13 2.09 |25/
Y .09 |27% Y o7 |29Y
= | pos| ey | 4 9.05 | 2 Z7]
A z | 0.77 (259 _
3 | o2z |27Y e |1 32| o./3 | 252!
Y | o225 ~ I~ 0,15 | 756
S 1o 1Y (272 STl o2 | 29Y
, I 09 Zof
K 2 2.j)] |53
Y 0J4 1273
5 | .08 257
H T 10,52 (259
' c 1 p.2] [=99
) 0.6 | o2
Y 0./0 | 204
< | ¢, 056 303
Avg Angle Avg Delta P e Temp : 34172 285"/
avg +/DettaP :
Average gas stream velocity, ftisec. et 4% —FTo »2./(
Vol. flow rate @ actual conditions, wacf/min | ! 3392 47 /
Vol. flow rate at standard conditions, dscf/min . 4 '
MWd = (0'32 ) 02)+ (0'44 ) COZ)+ (0'28 ) (1 00- (COZ * 02)» :A{x;e; Dry molecular weight source gas, Ib/lb-mole.
s = e (1- @S 100+ W 10) s~ i molclar e souce g e
Tsa =Ts+460 Ps = Absolute stack static pressure, inches Hg.
Ps =Pb (Pstail136) e e s, .
Vs =85.49 *Cp*avg JDeltaP * JTsa/ (PS* ng Qs(st'q) = Volumet{ic flow rate of dry stack gas at standard / :
Qs (act) —60*Vs*As conditions, dscf/imin
oo~ 1754 (1 (BWS/ 100)) (PsTea) Gsfact) \WESTTE >N jﬁf
Comments
Method2

Copyright Roy £ Weston Inc October 1998
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Determination of Stack Gas Velocity - Method 2

Client ﬂ;ﬁ//‘/ /&M Operator my / /5 Pitot Coeff (Cp)} S5 |
Location/Plant 401 weX Date o0 Stack Area, ft* (As)| | 75 5. S
Source 1# % W W.O. Number Pitot Tube/Thermo ID iz H l
Run Number S s -
Time| /777~ [/9]
Barometric Press, inHg (Pb) | 2 3, 7 &> j
Static Press, in Hy0 (Pstatic) | — /%7, ¢/
Source Moisture, % (BWS)
02, %
CO,, %
thc;?:t:::tl;: Traverse Location LWNQM ’ a C;belckNgood ’ L%ﬁ;m ’
Angle Source Source = Source
Delta P at |yeilding zero . Temp, F° Temp, F° Temp, F°
o° Delta P Port Point Deita P (Ts) DeltaP (Ts) Delta P (Ts) ﬁ
£ 12 2| p,/8 | 268 Kl 2 o./] |zs6&
2T | € X2 0,17 1277 ) 4 | o.2 122 o —
T4 o, (7278 S | 0,08 2358
s 0,70 | 2%0
z = 04071 279 ¢t | X2 o,/5]7Z¢
& | = ' [ 0.05 | 25 Bl 0./6 | 270 )
s | 0.0 127 £l o0 1y [ 276] /7 /¢
, Sl o./0 | 876
& / 0./5 378
g | — > | 0./7 757 M 7 [ oyr %5
7 0.,(5 (257 7 © o4 |27
Y 0.l 1257 Y 007 2720 | © —
s .06 | 293 > 0.0y |22
= [ o./® |A%7 o [ 0.086 | 259
' 7 2.20 |79/ ~ .29 (270
& | — Y o, /Y 1 25¢ 2 007 [275 | o2 <<
Y .28 |30z vl o,(7 | 282
A .06 |20z s | 2.05 | 278
Avg Angle Avg Delta P & Temp 3735 2¢5.} O-»- =/
ag VooRF 23959 Ofe/
Average gas stream velocity, ft/sec. ‘ 326 7 9 g v/
Vol. flow rate @ actual conditions, wacf/min
Vol. flow rate at standard conditions, dscf/min

MWd =(0.32*0)+(0.44 * CO5)+(0.28*; 00-(CO2+02)))

MWs = (MWd" (1- (BWS/100)))+ (18" (BWS/100))

Tsa = Ts+460

Ps = Pb+ (Pstatic/13.6)

Vs = 85.49 * Cp* avg VDeltaP */Tsa/(Ps*MWSs)

Qs(act)= 60" Vs*As

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

Comments

Method2

where: -

MWAd = Dry molecular weight source gas, Ib/ib-mole.

MWs = Wet molecular weight source gas, Ib/ib-mole.

Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, ft/sec.

Qs(act) = Volumetric flow rate of wet stack gas at actual,
Qs(std) = Volumetric flow rate of dry stack gas at standard
conditions, dscf/min

OSIIGN & RE/CONBLULTANTE

Copyright Roy F Weston Inc October 1998



SAMPLE RECOVERY FIELD DATA
Ontario Hydro Method - Meljcury

Client DOE W.O. # 20009.011.006.1100
Location/Plant MP BOSWELL Source & Location UNIT 3 Inlet
Run No. 1 Sample Date 3/Z 1 /¢U Recovery Date ?ZZ / &a
Sample 1.D. MPBW - U3 - IN - 1 - OHM - 20MAR2000 Analyst  (EEY( Filter Number z&f 'l.YﬁL
Impinger
1 2 3 4 5 6

Contents KCI KCl KC!  |HNO3/H202{ KMnO4 KMnO4 | Silica Gel |57

Final 820.9 |T34. (414 | S47 ['750. 4|G19.6 160 5051219797 5986
7288 M1 (1230 |68 130,35 ©02T.C (733 gl 5] |75%0

Initial 100~ | 100 100 100~ ' ~7100 100 |’" 360 /300

Gan | 1041 7] te5A 47 407 Lol 3.0 267 1 M.ETvs 2

impinger Color &)\ Cl@ymr gz<coﬂd’wy\,0} Lavelea?
Silica Gel Condition ! Z32 Q' n ( Sealed? —

Run No. 2 Sample Date ?/Z ] ZQ Recovery Date 22 ] gov

Sample .D. MPBW - U3 - IN - 2 - OHM - 20MAR2000 Analyst F[CPC Filter Number ~ # 2. <, o b0
) Impinger
1 2 3 4 - 5 6 7 Total
Contents KCi KCl KCl  |HNO3/H202| KMnO4 | KMnO4 | KMnO4 i Silica Gel |k
Final [3I"1.C ’?5@'7 115.3 51,8 |77120 .8 710,79 (0209 ¢ g2
mital 0% 7% [TPa 361 | 70m% |03 (@247 k4.3 Bo2® 515,
. F g F ; ~
can [114.57114.,% 1 S.34329 /(W7 7.5 -6.0Yj 6.6 N34 079.9

Impinger Color &\\o\,ew. Q,\-()M‘ W’MO\; Labeled? (/
Silica Gel Condition ¥/, p;!!C : sealed?

RunNo. 3 Sample Date EZZ?_/Z o ~ Recovery Date 2 22 Z"U

Sample I.D. MPBW - U3 - IN - 3 - OHM - 20MAR2000 " Analyst  [S[SRC Filter Number 4 ofh) abde
Impinger
1 2 3 | 4 5 6 7 |Imp.Total

Contents KClI KCl KCI HNO3/H202| KMnO4 KMnO4 KMnO4 Silica Gel

Final__ %5 1.k |"BOG [oO7.F [730.9 [T2 VT |3w4 (535, 5[50154 lg75.C | 58568

e [ |eok? [775%7 [PLLT [TPhe (@337 438 5 B0 |53

Initial 100 100 100 100 300

can | 108 98] 574 5] 0] g2 0oVt 152 )

impinger Color &)\ A\ Q“grt L}“,D\_,Labeled? v v/

Silica Gel Condition |1 Y., sealed?

Check COC for Sample IDs of Media Blanks W



SAMPLE RECOVERY FIELD DATA
Ontario Hydro Method - Mercury

W.O. #

e

20009.011.006.1100

Client DOE
Location/Plant MP BOSWELL Source & Loaction UNIT 3 Inlet
Run No. BT Sample Date 3{2,) Zm) ¢ Recovery Date 27_, ] ZQZZ
Sample 1.D. MPBW - U3 - IN - BT - OHM - 20MAR2000 Analyst 5 f( Filter Number :7{5 vhinbl
Iimpinger 771.7) ‘
1 2 3 4 5 6 |/ 7 Imp.Total| - 8 Total
Contents KCI KClI KCI__ |HNO3/H20 | KMnO4 | KMnO4 [\ KMnOs4 | 2] Silica Gel s
AY
Final VSW,CI 735: (; Y4 | \,7 (pqg ,-’ Ni 28“7 Ca‘fg‘i ﬁ ; / 50T 8580 SRz
G] 35,5 |741, 6 987 & | 789 T1zz.5 g
Initial | 1> "4 A T 1007 12 w0 1255 bowra ZhE |5920 AL
Gain 0 | O\ | o oo |on leolov | 1|0 | 15
Impinger Color 0\1\ ( AQLM—_ eff/yﬁ'M;geled’? - /
4
Siica Gel Condion "/ 4 ol Sealed?
Run No. Sample Date Recovery Date
Sample I.D. Analyst - Filter
Impinger P
1 2 3 4 5 6 7 8
Contents KCl KClI KCl HNO3/H20 | KMnO4 | KMnO4 | KMaGa Silica Gel
Final e -
Initial 100 100 100 100 100 100 100 300
Gain /
Impinger Color beled?
Silica Gel Condition Sealed?
Run No. Sample Date Recovery Date
Sample I.D. Analyst Filter Number
/ Impinger ’
1 2/ 3 4 5 6 7 Imp. Total
Contents KCI )(61 KCi HNO3/H20 | KMnO4 KMnO4 KMnO4
Final /
Initial 109/ 100 100 100 100 100 100 300°
Gain /
Impinger Col, Labeled?
Silica § Condition Sealed? i

Check COC for Sample IDs of Media Blanks




Client QOE

Location/Plant /!»(w"ee
A 3 Tt

Source

Source Gas Analysis Data Sheet - Method 3

W.0. Number Q005 -0//) -0 %

/

Analyst
Date

Analytical Method tercreone)— ([} + 4=

//4

3-2/-00

X

Run Number Leak Check Good? (circle one) No
Analysis Percent CO, Percent Total Percent G, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
1 /4.7 zo -4
2 VA 2e s
3 194-¢ A 2o $2e
Averagel /4. & 2° Jl 537 /
22— .
Run Number Leak Check Good? (circle oney” Yes) No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B -A) (100 - B)
1 / ‘{- ; 2¢c-0 3‘; ?’ _ ‘
2 1<l £ 2¢.0 =y
3 /46 /| 20-0 >y
Average / 4.C 200 =7 :
Run Number 3 Leak Check Good? (cifcle 'orz@No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B - A) (100 - B)
1 /Y.< 2o s |
2 AN 2o -5
3 /4.5 zo T
\/ i 3 E & By ik S
Average / 973 22 SZLK‘ \/ ;
. Acceptable differences for repeat analysis: Ambient Check
if CO, > 4% than +/- 0.3% Oxygen 72O. 9

if CO, < or = 4% than +/- 0.2%
if O, > or = 15% than +/- 0.2%
if 0, < 15% than +/- 0.3%

Report all values to the nearest 0.1 percent

Comments

Carbon Dioxide

MANAGERS

0.0
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Sample and Velocity Traverse Point Data Sheet - Method 1

ont, Operator
Loaction/PlantiSsg > tv. Date
W.O. Number
- |Duct Type Circular .0 Rectanguiar Duct Indicate appropn‘ate type|
- |Traverse Type Particulate Traverse D Velocity Traverse 3 Sﬁ X (8]~ 4__{, S 1 . &
Flow Disturbances
: G
15 Upstream - A (ft)
C e : "
~Ipe uct™didmeter (in.) = C-D l&% Downstream-B (ff) Lof
- [ 4 N . ) . —_—
Area of Duct (ff)) > GQ )( IQ\ Upstream - A (duct diameters) <i.90
Total Traverse Points Downstream - B (disct diameters) kel e
Total Traverse Points per Port’ S
T ] Diagram of Stack '
Rectangular DuctsOnly BTN ETESIMILLI B [ .‘; ’ ,@
Width of Duct, red@gizlidudonw (m) SR X ) rt ﬁ,
Total Ports (rectangutar duct only) o o : wins
Traverse Point Locations )( ' ?
- g R 3597
Distance from J‘
Traverse Inside Duct Distance from 3 s ‘7
Point 1% of Duct}  Wall (in) Outside of Port (in]_
L4 é;/——"
-~
1 Ve 22 30 -, 0{020 . = £
— i’ “d—‘q Ua/((
2 3a 4 ‘/ [ B g
4
3 5~ S ?O /O P Duct Diameters Upstream from Flow Disturbance* (Distance A)
7 s0 0.5 1.0 1.5 2.0 25
4 o /2¢ /3& T T l T T T T
5 X J6T /9 </ / * Higher Number is for
40— Rectangular Stacks or Ducts
6
7 30— Particulate Traverse Points
24 0r 25*
8 20
S 20 i Poi Iﬁ 16
Velocity Traverse Points Stack Diameter > 24 inches
10 T 12
10— * From Point of Any Type of l Sorot
11 Disturbance (Bend, Expansion, Contraction, or
- gtc.) Stack Diameter = 12 - 24 inches
12 0 l I l | I I
- N R 2 3 4 5 6 7 8 9 10
LEqUIvalem Diameter = (2 LWI(L+VV) 1 Duct Diameters Downstream from Fiow 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 .
L 2]3T4]s5]6]7]s 9Tl uln 121314/ Qr6l 78] olnluln Rectangular
T |1 146 67 44 32 26 211 [+ T 250116711251100] 831 71| 63 | 56 | 50 | 45 | 42 Stick P%li'ms
rl2 1854 2B el st T st e | (27T TS 500 1375 1300 1250 { 214 | 188 11167 | 150 | 136 | 125 & Matrix
: RE 75 296 194 146 18] {3 I3 833 1625)500]41.7]357|313]278]250] 2.7 208 9 -3x3
N 3] Twal 13T ;e d1T ‘e’t 4 sl U318 00| 583 500 [ 438 | 389 | 550 |318 192, 12-4x3
relS 854 611 rel s 90017501 643563 ] 0. 16-4x4
sal6 9561 18061 b saf b  SLTI 7861688 1611 1550 )7 20-5x4
etl 89.5 ety 92918137 .
i PeE i P S 7 T i s 3 et o v 25-5x5 -
P o 8 2 ik Lo BINA L ) Po 81 ey 40 EBE i 30-6x5
onld 918 8231 |, .09 31 70, 36-6x6
i {10] 9l owsal |y o 950 1864 11792
o [0 %3] |n 42-7x6
) 1 955 | 875 9-7x7
t 99| |t 12 %58 | 497X

Method1.xIs Copyright Roy F Weston Inc Oct 1998PV



Determination of Stack Gas Velocity - Method 2

Client DGE /M/’y Operator Pitot Coeff (Cp){ . 8 ZQ
Location/Plant / Date Stack Area, ft?(As) llxﬁ’?_ﬁ'
Source t 2‘ Q. “‘j ;é { !! ﬂ ll * Pitot Tube/Thermo D /
Run Number ANy 5}
Time
Barometric Press, in Hg (Pb)
Static Press, in H,0 (Pstatic) .
Source Moisture, % (BWS) -/ Y
02 %
CO, %
Cyclonic Flow Leﬁck good ? Leak Check good ? Leak Check good ?
Determination Traverse Location / N Y/ N Y/ N
Angle =~ Source Source Source
Delta P at |yeilding zero Temp, F° . Temp, F° Temp, F°
0° Delta P Port Point Delta P (Ts) Delta P~ (Ts) Delta P (Ts)
A / 2y /725
' 2 L) /725
{ 28 azs
o X34 ,35
(= 27 /725
4 Vi 5y /23 -V
2 5/ 125 275
1 '3, 125 =/ Y
4 Jo r25”
N ;25 722
< / =4 12¥
2 xr'd 12y
7 44 27
y 5 ’/ Vi &r)/
3’ ;2 ‘ 1234
D [ g | 23
2 T/ rey
7 Jo s d
¥ 2y 234
5 .Je 12¢
£ / Y/ i
oz 2T /733
3 Jz 22§
4 </ 274
I .25 r2¥ |
Avg Angle avgyDeltaP & Temp 5542 i /Z‘[ /| e S
Average gas stream velocity, ft/sec.
Vol. flow rate @ actual conditions, wacf/min
Vol. flow rate at standard conditions, dscf/min
where:

MWd =(0.32° 05+ (0.44* )+ (0.28" (100- (0 + 0))

MWs = (MWd* (1- (BWS/100)))+ (18 (BWS/ 100}))
Tsa = Ts+ 460

Ps =Pb+(Pstatic/13.6)

Vs =85.49 * Cp*avg VDeltaP */Tsa/(Ps* MWs)
Qs(act)= 60* Vs* As
Qs(std) =17.64 * (1—- (BWS/100))* (Ps/Tsa)* Qs(act)

Comments

Method2

MWd = Dry molecular weight source gas, Ib/lb-mole.
MWs = Wet molecular weight source gas, Ib/lb-mole.
Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, f/sec.

Qs(act) = Volumetric flow rate of wet stack gas at actual,
Qs(std) = Volumetric flow rate of dry stack gas at standard
conditions, dscf/min

WESTTG>NI
MANAGEAS OLUGN LRI CONBAL TANTY
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SAMPLE RECOVERY FIELD DATA v
Ontario Hydro Method - Merpury

Client DOE W.O. # 20009.011.006.1100
Location/Plant MP BOSWELL Source & Location UNIT 3  Outlet
Run No. 1 Sample Date 323" Z o Recovery Date  /.2)
Sample I.D.  MPBW - U3 - OUT - 1 - OHM - 20MAR2000 Analyst EENL Filter Number \
Impinger
1 2 3 4 5 6 7 Imp.Total 8
Contents KCl KCl KCl HNO3/H202| KMnO4 KMnO4 | KMnO4 [ii=-222 Silica Gel |:

Final [892) |75%] |73%.% 7615 1317 [13B.0 [126.1 [53424 [oon.2|e3495
7:2«7 ‘7/5‘, 13,0 [156.< v31,8 733} N> 5lm2 7 o34

100 100 .
Gain 1144440 Y] juu ] 52740, V| 09711 7| 2394 zzo )

tmpinger Color 0\\ Ql@! cw \L)mvm?l Labeled? V 135 ‘ ag%.1

Initial

Silica Gel Condition 3 Sealed? I/
RunNo. 2 Sample Date -527_,, 2 ® Recovery Date 3/ Z )
Sample I.D, MPBW - U3 - OUT - 2 - OHM - 20MAR2000 Analyst [SLEQC Filter Number g A
Impinger
1 2 3 4 5 6 7 Total
Contents KCl KCl KCI  |HNO3/H202| KMnO4 | KMnO4 | KMnO4 | Silica Gel | =

Final X5 15 |815 16574 7162 ; 35,5 [140.5 034 510071 F715 |ecrzy
e L 9P [Tom PR [13%T (003 Cluse alTiaT kszas

Initial 100 |, 100 100 100 100

100 300
Gan | 1340|159/ 2357/| ¢ 25 1.1 oV e | 2\ || -
v/
Impinger Color “f\\ g&oyﬂ' Wy Labeled? (/ @/3%7 3 QQ ’ﬁ
Silica Gel Condition * " Sealed? e ,
Run No. i Sample Date 3{ z ZZgO Recovery Date 5[ LZZ 00
Sample 1.D.  MPBW - U3 - OUT - 3 - OHM - 20MAR2000 Analyst E L‘Ez(, Filter Number _éft
Impinger
1 2 3 4 5 6 7 |ImpTotal] 8 Total
Contents KCl KCl KCI  |HNO3/H202| KMnO4 KMnO4 | KMnO4 f[i: | Silica Gel |

Finat_[¥259 M12.6 71588 |62 12 1540712 x5 |51147 | 9126 0183

Initial | 7O Jgo" (”51;%' '7213000 Gl o 75 G’ I 725 ’ma,)/,g%gég 57704 |y
cain | 1185 1484 309 9.8 4] 2.0 187 | 241F| 205 | 2L
impinger Color —Clw li}“"‘o)‘ Labeled? l/
Silica Gel Condition J7> n)y\ : Sealed? v

v
Check COC for Sample IDs of Media Blanks m



SAMPLE RECOVERY FIELD DATA
Ontario Hydro Method - Mercury

Client DOE . W.0. # 20009.011.006.1100
Location/Plant MP BOSWELL __-Source & Loaction UNIT 3 Outlet
RunNo. BT Sample Date Recovery Date
Sample I.LD. MPBW - Ué"—‘@LQ - BT »OHM - 20MAR2000 Analyst Filter Number
S Impinger ;
1 2 3 4 5 6 7/ | imp.Total Total
Contents ket | kel KCI™ [HNO3/H20 | KMnO4 | KMnO4 | KmMno4 |
Final P //
A3 [7739:09 i. \ Sl 1698F (97> n<
nitiaT"] * 100 x| * “100 7 0’ |09%] 785 |t 125 5530
Gain \ /
Impinger Color Labele/d.?'
Silica Gel Condition Se;’ﬂed?
Run No. ample Date Recovery Date
Sampile I.D. Analyst Filter Number
/ \ Impinger’
1 2 3 /1 4\ 5 6 7
Contents KCI KCI KCY/  |HNO3/H20 N KMnO4 | KMnO4 | KMnO4 Silica Gel
/
Final yd
Initial 100 w00V 100 100 100\\ 100 100 300
Gain ,/ \
vi
Impinger Color 7 Labeled? N
Silica Gel Condition Sealed?
Run No. 3 O *;?' P\ Sample Date 2/22/00 Recovery Date 3{’2 2 Z@
~ ~
Sample L.D. _ Analyst R[ERC Filter Number %
Impinger —
1 2 3 4 5 6 7 | Imp.Total Total
Contents KCi KClI KClI HNO3/H20 KMnO4 KMnO4 KMnO4
Finat_[72 .8 6306 15934, [12.9 |6964 1415|0075 |yn553 (9785 | 56(35]
T 367 3 A28 1,90, % 7o 25 T 1<
Initial ?”1‘60? 100 07 16(()0 100 100 ‘7410;) wmo W HE | 2300 5639
Vs =
Gain | 0.5 |-04 | 00 | 0| 0.0 ]| 00]060 | @5 [~0.0 Lo
Impinger Color Labeled? v
Silica Gel Condition Sealed? o

Check COC for Sample IDs of Media Blanks




Source Gas Analysis Data Sheet - Method 3

Client D"‘:Z 4«‘«-‘4—8 / 44‘

Analyst
Location/Plant Aotene R Date 3-2/eo
Source Uund"3 st Analytical Method (&zie-arre) 0 FS47T 4
W.O. Number
Run Number l Leak Check Good? (circle one) &> No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
1 (Yoo /3.5 /9.5 .o
2 /3-8 /5-5 .o
3 / 3 . ?- / / ¢- F é PR
" N P B h:
Average /_}, g / 5 &g 6 O v
Run Number b Leak Check Good? (circle one) No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) . (B) (B-A —_ (100 - B)
1 /3. /5-% A A
) /3. a l -
3 /3. /5.8 <%
Averagel /.3 % - /7-¥ c. ok
Run Number 3 Leak Check Good? (circle one) 9 No
Analysis Percent CO, Percent Total Percent O, Percent Nz
Number Analysis Time (A) (B) (B‘-A A) (100 - B)
1 /3.0 /¢ 5 -5
3 rde /I ,4 6 ¢
Average j.? > /7 2 é~ 73 '
Acceptable differences for repeat analysis: Ambient Check
if CO, > 4% than +/-0.3% Oxygen 20.9
if CO, < or= 4% than +/- 0.2% }
if O, > or = 15% than +/- 0.2% Carbon Dioxide ﬁ ’ O
if O, < 15% than +/- 0.3%
f?eport all values to the nearest 0.1 percent
Comments
MANAGERS 'DESIGNERS/ICONSULTANTS

Method3

Copyright Roy F Weston Inc October 1998PV




Sample and Velocity Traverse Point Data Sheet - Method 1

P>)
12  ciet DO¥
}9((' 9’% Loaction/Plant_L)vaa ok

Operator

Date

Source Fw L:'\dz/\r A’ D\J(K W.O. Number

7
&7
)ﬂg'

f‘i,zﬁg axddl

Duct Type O Circular Rectangular Duct Indicate appropriate type |
Traverse Type \¢ Particulate Traverse Velocity Traverse
v7 .}W Af
Distance from far wall to outside of port (in.) = C Flow Disturbances
Port Depth (in.) = D 2L 4 lupstream - A ) 167
Depth of Duct, diameter (in)=C-D {577 J__@’f 577 |Downstream - B (ft) 492
Area of Duct (ff) 24793 Upstream - A (duct diameters) 0.5 /
Total Traverse Points =4 Downstream - B (duct diameters) o, g i
Total Traverse Points per Port l‘
Diagram of Stack
Rectangular Ducts Only < ( 5 M
Width of Duct, rectangular duct only (in.) < C'- ‘f w . B
Total Ports (rectangular duct only) ‘{' 1\ ]
Traverse Point Locations 1\
Distance from
Traverse Inside Duct Distance from 0ocoo 00Cop
Point 1% of Duct]  Wall (in) Outside of Port (in).
1 2.3] 13.0 38,0 7 @ @
2 |25 | 392 bl 2 7 A,
3 . S s“ Duct Diameters Upstream from Flow Disturbance* (Distance A)
4[ 7 G S‘ 87' 50 05 1.0 1.5 2.0 25
s | 583 qL.5 | s [/ l ; L i I
5 75.6 1{2.7 !l 39.7 // * Higher Number is for ry
40— Rectangular Stacks or Ducts v“
6 U7 44 (66 ¥
7 30 |— Particulate Traverse Points 8
8 24 0r25* l_
20
20}—
9 Velocity Traverse Points “_’ 16 ! .
Stack Diameter > 24 inches
10 / 12
Q-'Xlg'bt 6‘{ —t /10_ * From Point of Any Type of "
11 / %M 4 Disturbance (Bend, Expansion, Contraction, 8or9
etc.) Stack Diameter = 12 - 24 inches
12 - l ‘? ‘Oc(
Al N | l | | 7I l |
- - o 2 3 4 5 6 8 9 10
Equwa'em-D'ameter - (2 LW(L+M I Duct Qiameters 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 Tcaverse Points
{21 314]si6t11s8io9fwjnln 1T 21314l sTebd7 T8[9 w0]lulinl
Tt 146 6.1 4] 132 26 AIRCEE 2501 167112511001 83 711 63 | 56 | 50| 45 | 42 ;Zﬁg%‘ﬁ;
ro2 854 025 461 1108 182 674 e 12 1750 15001 37513001250 214 88 I B 110 [ 36 | 125 & Matrix
: 3 75 296 194 146 181 ta 3 833 | 62.5]50.0 J 417 3571313278250 227 208 9 -3x3
e ol d Coapes3l w4l PEazl I n1l Vi {875 | 1001583 § 5001438 {1389 [ 3501 3181292
eo 12-4x3
ref S 84| 1617 342 B el 007504643 156315001 4501409 315 | | (o
sal6 561 T80T TEE| 13561 |sa|6 ST} RETERTELI[S501 800158 | 50 s
et 89.5 774 6441 letig \ A 92913813 12 65.0}_52 4201 S eys
pol8 S E T I B s b T3s i3 i Us01 682 [62s 30 ) 6 i 5
onl9d 9138 831 i, .09 944 18501 773 708 i
i (10 T emal Umr | o 501864 02] | 0-6x6
AL B3] |n [T 55875 42-7x6
v m 5] |t & —Tes]| 49-R7 ‘K
Method1.xls
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Determination of Stack Gas Velocity - Method 2

Client Qoé Mﬂ Operator Pitot Coeff (Cp)[ 6, 9; , )
Location/Plant ONtT 4 pate _ 3/25/c° Stack Area, ft* (AS)I 5 34>
Source @U\»\' A’ w lsr W.O. Number Pitot Tube/Thermo ID P 2
RunNumber| o/ .y Y
Time /)J{ /
Barometric Press, in Hg (Pb) 8. 22
Static Press, in H,0 (Pstatic) -~/ O
Source Moisture, % (BWS) A L,HR f
0, %
CO;, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak Check good ?
Determination Traverse Location &N Y/ N Y/ N
Angle Source Source Source
Delta P at |yeilding zero Temp, F° Temp, F° Temp, F°
o° Delta P Port Point Delta P (Ts) Delta P (Ts) Delta P (Ts)
A / LG | 254
2 L) le2ss
o 2 3 L$° 125>
4 . 6> | 57€
s  CZ 2D
“ L4929
% j L35 1256
2 .59 2%
S| S 2 PR S B § 513
Y L 2O 302
£ 135 295
c 22 | A%
C / LSS 1| 2%5
2 L FE
S (] > .S/ 2o
b L 2S | 26D
£ A= |Dos
¢ 2D [ 399
2 : .S |.2%e
2 LY 1275
S S 32 .25 |3o5
&« 48 | >/5
5 5/ 345"
& L 5Y 372
e
Avg Angle Avg Delta P & Temp os D_] j' J‘ al"imB <
ag VPeep | o)} 3SU
Average gas stream velocity, ft/sec.
Vol. flow rate @ actual conditions, wacf/min
Vol. flow rate at standard conditions, dscf/min \ QO ’
where: /\ 0

MWd =(0.32*02)+(0.44* )+ (0.28* (100-(CO2 +0)

MWs = (MWd* (1- (BWS/100))) + (18 * (BWS/100))

Tsa =Ts+460

Ps = Pb+ (Pstatic/13.6)

Vs = 85.49 *Cp*avg VDeltaP *,/Tsa/(Ps* MWs)
Qs(act)=60*Vs*As

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

Comments

Method2

MWd = Dry molecular weight source gas, Ib/ib-mole.
MWSs = Wet molecular weight source gas, Ib/ib-mole.
Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, ft/sec.

Qs(act) = Volumetric flow rate of wet stack gas at actual,
Qs(std) = Volumetric flow rate of dry stack gas at standard
conditions, dscfimin

CA°
ﬁzﬁ v

Copyright Roy F Weston Inc October 1998



Sample and Velocity Traverse Point Data Sheet - Method 1
operstor KT 2L P~

oy

L

Source

Client ‘2; E\’L ™ f
Loaction/Plant \ b

L bur

W.0.

5.3

Date_3/>5/02 ‘
Number 2. OOO?( -0/ =0 o

Q/b oGt Type

Indicate appropriate type

O Circular ‘¢ Rectangular Duct
Traverse Type ﬁ; Particulate Traverse [] Velocity Traverse
Distance from far wall to outside of port (in.) = C L{L&,{}S Flow Disturbances

3125

Port Depth (in.) =D

é Upstream - A (f)

236

(45,0

Depth of Duct, diameter (in.) = C-D

/\Downstream - B (ft)

132

Area of Duct (ft%) %#fazzl $|Upstream - A (duct diameters) ], 3 ~—7
"
Total Traverse Points ;LL, Downstream - B (duct diameters) a'(f
Total Traverse Points per Port G
: Diagram of Stack
Rectangular Ducts Only ;- Cs My m
Width of Duct, rectangular duct only (in.) 2649 __——j ,1\ ,, P
Total Ports (rectangular duct only) I?‘ /[\ ‘
Traverse Point Locations N ’ :
: OHO ‘
Distance from /3 OOO &)
Traverse Inside Duct Distance from .
Point |% ofDuct| Wall(in) | Outside of Port (in) A B i
L
1 18.3 | 12.0 33.3 /F —_— ,
> |250| 26,2 | 575 G o)Ll
Ve - - ,.
3 . . Duct Diameters Upstream from Flow Disturbance* (Distance A)
Y| 7 Co.5 8.7 — 5005 1.0 15 20 25
T T
4« | S83| 848 [05:8 ' 1 ! !
5 75.0 [08.7 [30.0 * Higher Number is for
40— Rectangular Stacks or Ducts
6 947 | 1329 | 1542 7
7 30 |- Particulate Traverse Points
24 or 25"
8 or
20
9 : ' P VeoayT Poi ‘—‘ 16
ocity Traverse Points Stack Diameter > 24 inches
10 D X 1YSK26Y ., o 12
,\[ 10— From Point of Any Typeof. ) Sorg"
11 / T Disturbance (Bend, Expansion, Contraction,
= etc.) Stack Diameter = 12 - 24 inches
12 18l 1, L Ll
- " " 2 3 4 5 6 7 8 9 10
Equwa‘em Diameter = (2 LWI(L+VV) | 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
FT 23t 4]sTel7]s]ololulinz 112137475 EREREEEEE
R i
T [ I W] [ 26 2| [0 250] 167 | 123 ] 100] 83 K711 63 1561 50 145 [ 42 | gy pener
) 54 2 146 105 52 67 ir |2 750 1500 137513001 250:4{21.4 | 1881 1671 150 | 136 125 & Matrix
j . 3 75 206 194 146 18] |a RE 833 | 625 500§ 41.7 {{35.7 | 313} 278250 227 208 9 -3x3
e old B3 704 323 (226 117} :o 4 875 17004 583111500 | 438 1389 {3501 3181292 12-4x3
rels 84, 617 342 21 icelS 90.04 75.0 1]64.3 | 56371 500 | 450 | 409 375 16-4x4
saf6 9561 1806 6538 3561 |sa|6) o174 786 1688 L 611 1550 1500 4581 |- 20-5x4
i I EL 14 6441 letiy 2918131 22] 65010115421 | o "
pol8 1968 1RS4d ) 7S KR o LT T B e fes
° 1 |Po 30-6x5
onl? 918 8231 1.9 94418501 73] 08 36-6x6
i [ Tore %2 i [0 950 | 864 | B2 "ox
AL %3] {n [T wiTms]| 42-7x6
‘e 79l |t g S5l | 49-7x7

Method1.xls

IWESTGNAY
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Determination of Stack Gas Velocity - Method 2

Client DOQ“ Mf

Operator M\ Pitot Coeff (Cp),O, 35
Location/Plant 'Um‘ T Y Date _ 2 L5 [O") Stack Area, ft* (As)
Source Mm @ W.0. Number Pitot Tube/Thermo ID 13
Run Number Fre f g oy
Time JH7
Barometric Press, in Hg (Pb) 22..2.3
Static Press, in H,0 (Pstatic) /4,0 .
Source Moisture, % (BWS) q U §
0,3, % Y
CO,;, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak Check good ?
Determination Traverse Location m N Y/ N Y/ N
Angle Source Source Source
Delta P at }yeilding zero Temp, F° Temp, F° Temp, F°
0° Delta P Port Point Delta P (Ts) Delta P (Ts) Delta P (Ts)
7 / D | F6C
2 V7250 N V-5
3 /. / oD
45 A PN
5— P 3 D—~ 30':9
€ o A L A3 | 238
(= S 18 / 67 | 28%
2 _PD | as?
> g 29D
4 [ 20 | 27=
g (45T 1206
C L 9o 273
c / L3S 120y
=2 35 | 295
3 .25 _129%°
& L5 274
4 £ g
< L a2
D / 2 kf/ 41 2 57
2 l/ 2 G
3 LS 265
S | © q 13 LDy <
7S L3> 2C s
6 ) 3{ - °28% L (o
257« | P
Avg Angle Avg Deita P & Temﬁ'i%%’( LN
avg ~/Detap VAT — 5
Average gas stream velocity, ft/sec.
Vol. flow rate @ actual conditions, wacf/min
Vol. flow rate at standard conditions, dscf/min
MW =(0.32*02)+(0.44* CO2)+(0.28 *(100-(COp+05)) where:

MWs = (MWd* (1~ (BWS/100)))+ (18 * (BWS/100))

Tsa =Ts+460

Ps =Pb+ (Pstatic/13.6)

Vs = 85.49 *Cp*avg vDeltaP */Tsa/(Ps*MWs)
Qs(act)= 60*Vs*As

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

Comments

_Method2

MWd = Dry molecular weight source gas, Ib/ib-mole.
MWs = Wet molecular weight source gas, Ib/ib-mole.

Tsa = Source Temperature, absolute(oR)

Ps = Absolute stack static pressure, inches Hg.

Vs = Average gas stream velocity, ft/sec.

Qs(act) = Volumetric flow rate of wet stack gas at actual,
Qs(std) = Volumetric flow rate of dry stack gas at standard
conditions, dscf/min

CAC

5\‘(1000 .

MANAGERS

.Q\

OERIGNERE/CONGULTANTS
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Determination of Moisture Content in Stack Gases - Method 4

cient_JOE _ M\P p \ ,
Location/Plant Ccdesse | 4, Operator sl CO - Date -3 ,ZD 5/0O
Source (Jn. 7Y [t P Meter BoxID_ /3 Meter Box Y _, 2“2 -

W.O. Number Temperature °C or °F Sample Volume, ft* or L:}

Run Sample |Meter Volume,| Meter Temp (or ambient Mg;ﬁ;%ﬁ?: ’ l\r;;;’:;r:rg‘:r Silica Gel C;;);Ireu;t:d Leak Rate
Number Time (min) Vm temp for rotometer) H,0) mi ' [Weight , g Vm(st d)' Check
s 3 e P s - - == e it .,
fe / Inlet Outlet . %){ o o)
. O,
e : , , - O 4 —_—
Final .2
EndTest oo loerovd 2o ey | RIB|IZ07 Qoo &/O
Baro . . Moisture Percent
Press., Pb ?tartt /150 [235.3e0 éé 6 7 // ; OO0 | 392 Volume, | Moisture
(in Hg) es Vw(std) | (%), BWS
T I Py [ SA38F 7 1a3] prare
2923\ o | 32| 2075 (D725 )5 7 2.
Run Sample |Meter Volume,| Meter Temp (or ambient MDe;et;T;e(is: ! l\%’:::g:r Silica Gel C\;gsgzd Le e
Number Time (min) Vm temp for rotometer) H,0 ' |Weight , g Vim(st d)', Ché K
Inlet Outlet Initial
Final
End Test /
Baro Sta - Moisture | Percent
Press., Pb T T / Volume, | Moisture
(in Hg) es Vw(std) | (%), BWS
7
Avg. or
Total
=
Run Sample {Meter Volume, M/ete({emp (or ambient MDe;;raT*'e(?:, lvn:g;r:ng:r Silica Gel %’;{:ﬁ:d Leak Rate
Number Time (min) Vm | ~"temp for rotometer) H,0) ml ' |Weight , g Vim(st d), Check
Inlet Outlet Initial
End Test / Final
Baro St Moisture Percent
Press., Pb T artt _ Volume, | Moisture
(in Hg) es Vwistd) | (%), BWS
Avg.
Tefal
o e WHERE:
Vm(std) = 17.647Y *Vm (Pb * (deltaH Al 3'6)) Vm(std)= Sample volume corrected to standard temp and pressurre,r_scf orlL

(Tm +460) Vm= Actual sample volume, calculated, scf

. . . Vmi= Actual sample volume, calculated, Liters
if Tm isC°thanTm = (Tmc *1.8)+32 Y= Dry gas meter calibration factor.

. - Pb= Barometric pressure, in. Hg
Vm isli tha =Vml*28.3 :
if is liters ‘n Vm ml 2 delta H= Meter pressure, in H20

Tm= Average temperature of meter (DGM is used) or rotomter, degrees °|

Vw(std) = (0.04707 * Vwc)+(0.04715 * Wwsg ) Tmc= Average temperature of meter (DGM is used) or rotomter, degrees
Vw(std)= Volume of water vapor at standard conditions, scf or L
_ Vw (std) - Vwce= Volume of water condensed, mL
BWS = [ Vw(std)+ Vm(std)) 100 Wwsg= Weight of Silica Gel, g

Bws= Water vapor in gas stream, per<:enmm

Use either f* or liters in calculations. DO NOT MIX CUBIC FEET AND LITERS IN ANY CALCULATION.

C K. R

Method4 Copyright Roy F Weston Inc October 1998
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Determination of Stack Gas Velocity - Method 2

Client _QO E, /A,} ~ Operator ;//1”? ;l Pitot Coeff (Cp)| O, g<
Location/Plant Date 3 L)-0u Stack Area, ft’l(gs)‘ D66 j
Source (n 5 4 :’7«"«’7‘A Pitot Tube/Thermo ID E i 1 toe #_}_00&7 —ci —OP =l
P{V Run Number ] ‘2 ‘5%3
7 Q Time (8 52 1035271900 LTl 354,
;(B Barometric Press, in Hg (Pb) 2%.7/ 2%.497 2%.50
Static Press, in H,0 (Pstatic) — | 9 O ~ /U 7 =0 2
, 5 Source Moisture, % (BWS) : ' )
“} lh.; :Z, 1o 0; % N
.}% co, %
Cyclonic Flow Leak Check good ? i ‘Leak Check good ? Leak Check good ?
Determination Traverse Location /Y4 N (5¢ N /I N
Angle = Source Source Source
Delta P at |yeiiding zero Temp, F° . Temp, F° Temp, F°
o° Delta P Port Point Delta P (Ts) DeltaP_ - (Ts) Delta P. (Ts)
[ ! 0227 |30)1 7C¢ 152 el 1226
Z 2.89 309 L2 1275 ce Dpgo
z 282 13[%# L5 1278 £ 12 8%
4 e 77 13tX .37 32 -6O 29/
S o 43 (3101 .30 [~z 42 129/
; ¢ oo | .90 e
> [ 993 377 .5 226 . 5¢C 250
2 2.1 8 e 2957 .56 loe®
2 o 1€ A 2EZ 45 295
g O 57 L5 236 250 | 2S5
= | 056 (90 1292 [am 35 9d 265
. b O: 3% ] R €0 RATRPYY
2 i o 70 | € 262 35 | 25 3,
' Z P8 53 20 2EE .66 302
J_ o8 LC3 2726 | .50 | 205
4 | 939 A Y, L2 | 307
> o XX (D 252 s 305
(L Ot 37  [>k0 .32 |55¢
L 1/ 1038 29 _[20€ | .ZJ )
2 & 100 . SO >c7 58 3/
2 0,93 -85 1206 | . (o =3/,
4 1 p.B8% ' 29 1329 6o | 379
2 1.7 Ny <-2 42 373
G 19:50 s .57/ 1280 .38 | 3/9_
Avg Angle avalDeiar aTemp| , 2053) | 3/02]  J8GIY Ior (| S EeesHtY
Average gas stream velocity, f/sec. ‘ ) /R ZZI?’
Vol. flow rate @ actual conditions, wacf/min Y
Vol. flow rate at standard conditions, dscf/min u
. . . a4s0o . .
MW = (0'32 O2)+ (0'44 002)+ (0'28 (1 00- (CO2 * 02)))5 7 S ) mvs;eé Dry molecular weight source gas, Ib/lb-mole.
MWs = (MWd* (1- (BWs/100)))+ (18*(BWS/ 100)) - ) .’:_Asawi;Z‘L’ﬁ;:‘;?;‘;f:amzh;:::g:(g;s)' lofib-mole.
Tsa = Ts+ 460 Ps = Absolute stack static pressure, inches Hg.
Ps =Pb+ (Rstatic/ 13.6) G Vot e oot
Vs =85.49 *Cp*avg/DeltaP * JTsa/(Ps* MWs) Qs(std) = Volumetric flow rate of dry stack gas at standard
Qs(act)= 60* Vs* As conditions, dscf/min )
Qs(std) =17.64 * (1- (BWS/ 100))* (Ps/Tsa )" Qs(act) .
Comments ’ :
Method2

Copyright Roy F Weston Inc October 1998
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SAMPLE RECOVERY FIELD DATA

Ontano Hydro Method - Mercury

Client DOE W O.#

20009.011.006.1100

Location/Plant MP BOSWELL Source & Location

UNIT 4 Inlet

Run No. 1

Sample Date ——525 '7{00

Recovery Date 2 21 ZC"U

Sample I.D.  MPBW - U4 - IN - 1 - OHM - 20MAR2000 Analyst [ E@(J Filter Number ‘F{" | ‘( ATY
Impinger
1 2 3 4 5 6 7
Contents [ ASl, D KCl KCI  |HNO3/H202] KMnO4 | KMnO4 | KMnO4 | Silica Gel |
L —Fipal) = 745 11> @98,7 043 |0l [103.¢ |751.2 S0¢5.4993,] |Go5¢.3
Woy c‘fxaj N S S A B B A N YA Rzt
m;é«;k 7233/ J7ez. 0‘/,@‘?7"7/7%& (o) } N0351 78 155 V%o.(a 8% ||
Impinge;' (g\olor © 5 35' 7 5. % 3 / Laboeled’? L/O 3 - \"lc"‘? 12- ‘S- l@ll‘/
Silica Gel Condition yﬁ‘ Q,'A (C Sealed? <
RunNo. 2 Sample Date Zzzg Z [iad Recovery Date 2/ g
Sample 1.D.  MPBW - U4 - IN - 2 - OHM - 20MAR2000 Analyst EEg :C/ " Filter Number
Impinger
1 2 3 4 5 6 7 |imp.Total 8 Total
Contents KCl . Kel- KCl  |HNO3/H202| KMnO4 | KMnO4 | KMnO4 2 sili :
Final (& 2 [108.6 70787206276 357250 [1B4.3 |5 1716|864 Heot2.9
—— 3 -~ .
mital | 15 |k C’C';o"g < 77%09 |70%s1 77:569,/731‘564',9 oizy 3'53,5‘3 J7 S5 s
Gain (102 | 495”7 437 ow | 05 [FON |5k |jz.47| o
[ /D

Impinger Color a\\M@&KA’ LOM\' Labeled? (./
y. s e e

Sealed?

'/34.»»

Silica Gel Condition

Silica Gel Condition Sealed?
RunNo. 3 Sample Date® 0 Recovery Date 3/7% o-a
Samp!e I.D. MPBW-U4 - IN -3 -0HM - 20MAR2000 Analyst = E&C, Filter Number
Impinger B
1 2 3 4 5 6
Contents KCI KCI KClI HNO3/H2Q2 KMnO4 KMnO4 o ;
Final |¥19. C{ T 7275|7444 (6930 (0983 (0234 | 50151 G798 | ¢o57-9
Initial 730:% ) =5 4 109 Al 134 . CTE% 6782 1425\ Ui 9689
- 7] . ? v v |/
can | 317 149.5[1.8735 T oy [705] 1.\ Tis 57137 |81
Impinger Color q\ | Lu\w\._by Labeled? (/
<

A% )

Check COC for Sample IDs of Medla Blanks




SAMPLE

Ontario Hydro Method - Mercury

Client
Location/Plant

DOE
MP BOSWELL

RECOVERY FIELD DATA

20009.011.006.1100
UNIT 4

W.O. #
Source & Loaction

Inlet

Run No. BT Sample Date}é g{m § Recovery Date Zéﬂm}
Sample .D.  MPBW - U4 - IN - BT - OHM - 20MAR2000 Anayst EE{C Filter Number 48
Impinger
1 2 3 4 5 6 7 8 Total
Contents KCl KCl KCI _ |HNO3/H20 | KMnO4 | KMnO4 | KMnO4 [0 &l Siica Gel | e
Final _[720] |9181 P45 [T71243 7105 7450 (6262 | 4454|9783 | 5933
Z47 T 704, 5 NS 77109 2.0 o iG's
Initial v 10" 7 1%6’ 100 7 100 100 74100 éi{1 07\ 47542 7 300 15933-5
Gain e o) o o “ o e o |-.5 | -.s5
Impinger Color ﬁl/___(r(/(-k M& £ o Labeled? /
, : , Y
Silica Gel Condition o/ Sealed?
Run No. Sample Date Recovery Date
Sample I.D. Analyst Filter Number
Impinger
1 2 3 4 5 6
Contents KCI KCI KCI HNO3/H20 | KMnO4 KMnO4
Final
7
Initial 100 100 100 100 100 109/ 100 300
Gain ,/
Impinger Color Labeled?
Silica Gel Condition ealed?
Run No. Sample Date Recovery Date
Sample 1.D. Analyst Filter Number
Impinger '
1 2 3 4 5 6 7
Contents KClI KCl KCl HNO3/H20 | KMnO4 KMnO4 KMnO4
Final /
Initial 100 ,/ 100 100 100 100 100 100 300
Gain /
Impinger Color Labeled?
Silica GeZondition Sealed? -

Check COC for Sample IDs of Media Blanks




Source Gas Analysis Data Sheet - Method 3

Client Do E Analyst /%)("
Location/Plant M Date 3 ~ 2% -co
Source A ._.;3 d T LA Analytical Method iscie-onoy o) -V
W.O. Number
Run Number / Leak Check Good? (circle one) @ No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
1 /4-0 /5-C 5. A
2 (4-o /G-& - £
3 (o | r5¢e £
Average /7« D v gwé v
Run Number Z Leak Check Good? (circle one) No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B -A) (100 - B)
; tdof | 192 | 5=z [
2 14 /5-6 e
3 (Y s 2
Average| / 6/* 7 z o & 9 Y
Run Number 3 Leak Check Good? (circle one) No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) A(AB - A) (100 - B)
1 /4. /5 ¢ | - |
2 a4 /5 £ T~
3 r Y A /5 € S ¥
Average 4 .L/* 5/ v s A 1
Acceptable differences for repeat analysis: Ambient Check
if CO, > 4% than +/- 0.3% Oxygen 20, ?
if CO, < or= 4% than +/- 0.2%
if O, > or = 15% than +/- 0.2% Carbon Dioxide 2 ¢ ©

if O5 < 15% than +/- 0.3%

Report all values to the nearest 0.1 percent

Comments

WESTICONS J;AM

Method3 Copyright Roy F Weston Inc October 1998PV




Sample and Velocity Traverse Point Data Sheet - Method 1

Client /) ;% g /%%/V yC—s— Operator __ ’ / > 0
Loaction/Plant__ /29,8l fo7F ~ pae__ 7% 725/ O»
Source (gq,\* L{" - 'Eé")ﬂ Om W.O. Number 254 )_(2& 20//@(36

Duct Type )ﬁ Circular O Rectangular Duct Indicate appropriate type
Traverse Type O Particulate Traverse I;QVelccity Traverse
[4
. =z [}
Distance from far wall to outside of port (in)=C 75//7/ Flow Disturbances
Port Depth (in.) = D 1 7 %] |upstream- A () 27
Depth of Duct, diameter (in.) = C-D . SO 4 Downstream - B (ft) 50 ‘
Area of Duct (f) 7Y, 91 Upstieam - A (duct diameters) < 1.0
Total Traverse Points [ b Downstream - B (duct diameters) ’22‘ ,S
Total Traverse Points per Port 8
Diagram of Stack
Rectangular Ducts Only
Width of Duct, rectangular duct only (in.) \
Total Ports (rectangular duct only) N
Traverse Point Locations
Distance from
Traverse Inside Duct Distance from
Point  {% of Duct Wall (in) Outside of Port (in) /
~ P
" (BT 759 165y [1670 -
~ I8
2 008" [g 8K, [t Il ]
3 C ' lﬁL/ I { U’C‘){'ﬂ/ ‘Lc( M 7/%6/% J Duct Diameters Upstream from Fiow Disturbance* (Distance A)
1 - e t ns 10 1£ 20 25
s (0.%% w5} | 404h t/m/@/ s I ; — : :
5 ) '(977 ‘5\,( . bb/ 68 w7 Ggg/ﬁ o * Higher Number is for ry
p 7 * ;724 7oV Rectangular Stacks or Ducts A
s (Digvb | bG . 8Y |79 p6% 178l | 3
7 C)‘ ?Cf { 77 \ Wn» - %‘?’7/ 8é ,/% 1 30 |— Particulate Traverse Points 3
P ; a \/ 24 or 25° l_
o DAY T, (V6 [Gpi66] T]B - 20
201 (_’
9 Velocity Traverse Points 16 Stack Di > 24 inches
10 — s 2
| * From Point of Any Type of .
11 10 Disturbance (Bend, Expansion, Contraction. Borg
etc) Stack Diameter = 12 - 24 inches
12 \ . L I R
- N o - 2 3 4 5 6 7 8 e 10
LEqmvalent Diamater = @ LW(L+M 1 Duct Diameters Downstream from Flow Disturbance® (Distance B)
[ Traverse Point Location Percent of Stack Circular ] Traverse Point Location Percent of Stack -Rectangular
’ Numaer of Iraverse Pgm\\ Number of Traverse Points
tj2is3jalsiel1VsilolnTn 123456739101112R,i
T 1 146 6.1 44 32V 126 21 T 11 25011671 125]100] 83 | 7.1 | 63 | 56 | 50 | 45 | 42 sxicctg%?n?;
12 854 25 146 105 82 6.7 12 75.0 {500 13751300 [ 25.0. | 21.4] 188] 16| 150] 136 | 125 & Matrix ~
: B 75 296 194 146 18] |2 [3 833 1625500 41.7]357]31.31278 250227 208 9 -3x3
e opt 933 04 323 26 7 vl 8157001583 1500| 438 138913501318 [292] | . . 5
el 854 [e617 342 25 fel s 900 75.0 ] 64.3 ] 563 ] 50.0 | 450 409 | 375 16-4x4
saf 6 956 806 658 3561 |sal6 91.7[ 786|688 61.1[550] 50.0] 458 20-5x4
E 395 174 4] letf7 9291 813] 7227650591 542 25-5x5
b ol 8 A3 854 Bl 9388337501 6827 625 30-6x5
onl 9 9138 LEE ] I S I 941850 31081 Lo e
] 974 882 110 j 95.0 | 864 { 792
— 42-7x6
"o B3t I [ 955 | 875 49-7x7
IR 919] |t M %8 X

Method 1 .xls ' Copyright Roy F Weston Inc Oct 1998PV



Sample and Velocity Traverse Point Data Sheet - Method 1

Client DOE Y"lﬂ
Loaction/Plant L)v’\\\‘)f ‘1‘

Source $W

Operator Y\f\; ﬂ,B
Date 3[ )5/ DO

W.O. Number IQ—O’OOGI.O“ 3006~.

Duct Type
Traverse Type

Circular

a

Rectangular Duct

ﬁ, Particulate Traverse [ Velocity Traverse

Indicate appropriate type

Distance from far wall to outside of port (in.) = C|

Flow Disturbances

Port Depth (in.) =D

A
a2

2]

Upstream - A (ft)

A3 S!

Depth of Duct, diameter (in.) = C-D

]
[zuzl u

Downstream - B (ft)

329 °

Area of Duct (ft%)

i094.64

7

Upstream - A (duct diameters)

6,3 1

Total Traverse Points

12

Downstream - B (duct diameters)

Bl

Total Traverse Points per Port

0

Diagram of Stack
Rectangular Ducts Only o a—
Width of Duct, rectangular duct only (in.) 7™~ 13 g
Total Ports (rectanguiar duct onl
Traverse Point Locations v
Distance from L 4 3 ;‘-f
Traverse Inside Duct Distance from
Point % of Duct]  Wall (in) Outside of Port (in / P ., —
- 3 [
1 LDE7 lon 1 o ok
S 8L’
2[4k |6SYR 5
s )% ‘ tarbancer O
3 ¢ 1G,b "32 /? ‘ S ‘+ o Duct ?»:meters Upstream ﬁ'or: :low Disturbance (Duszta:ce A) v
4 50 | | r T | 1 1
5 * Higher Number is for ry Disturbance
40— Rectangular Stacks or Ducts ¢
6 y
!
7 30~  Particulate Traverse Points
24 or 25° l
8
) 20
9 22 . Vetocity Traverse Poi I—, 16
Velodity Tra oints Stack Diameter > 24 inches
10 12
jol—  "From Pointof Any Type of O o
11 Disturbance (Bend, Expansion, Contraction, 8or
etc.) Stack Diameter = 12 - 24 inches
12 0 I I | | | |
- - — 2 3 4 5 6 7 8 9 10
lj quivalent Diameter = (2 L“N)/(LHN) 1 Duct Diameters Downstream from Flow Disturbance* (Distance B)
Traverse Point Location Percent of Stack -Circular Traverse Point Location Percent of Stack -Rectangular
Number verse Points Number of Traverse Points
L1213t 4fsyYeN1{sToTJwlnlnn tj213]4tsief1ls]olTwulunln
Rectangular
T ! 14.6 6.7 44 32 26 21 T 1] 25011671125/ 100) 831 7116315675045/ 42 Stack P%ints
¢ {2 854 T35 1146 10.5 82 6.7 r }2 5015001 375130012501 2141 1881167 1501136 25, & Matrix
MR 75 \o6/ 1194 146 LS N M 83316251500 417 135713131218 12501 07] 20811 o T4 75
ol 933 Wl 433 26 TEEL M | 815|700 | 583 | 500 | 438 | 389 | 350 | 318 | B2, 12-4x3
fels 854 67.7 342 HIEET N M 90.0 | 750 | 64.3 | 563 | 500] 450 | 409 | 375 16-4x4
sajb 956 806 6581 1356 s al 6w e POLTTR6 1688|611 13550 11500 1458 20-5x4
e : 7 395 714 644 Jetly 9298131 722650]59.1] 542 25.5x5
50 8 | 968 T854 TS P; g et 19381183350 682 | 625 30-6x5
onl? 918 8231 |oal9 944 {850 7737 708 36-6x6
i 110 S ier4b o 1ssr] 1 I . 1esolged 792 pos ) 7%6
o M 93] |n 95.5 | 875 7 X
t M 9791 |t M2 95.8 49-7x7
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Determination of Stack Gas Velocity - Method 2

Client “O#— operator 1A Pitot Coeff (Cp)__. Y]
LocationPlant ¢ DAY L Date B0 Stack Area, ¢ (As)| 1 D, (3‘1
Sourcem . W.O.Number . Pitot Tube/Thermo ID !22‘)2

Run Number - W r 32
Time ',LC‘("{??/
Barometric Press, in Hg (Pb) ! 2%, 2% ¢
Static Press, in H,0 (Pstatic) | _£ O 5 ()

Source Moisture, % (BWS) 1% i
0Oz, %
CO;, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak Check good ?
Determination Traverse Location lall’ Y/ N Y/ N
Angle gl Source Source Source
Delta P at |yeilding zero Temp, F° Temp, F° Temp, F°
0° Delta P Port Point Delta P (Ts) Delta P (Ts) Delta P (Ts)
K ] oAp 174
') — Rl L( /N7
O | — 2 /% | (SO
¥73
B 11 2.8 K,
Q | — o} , /4%
D oL | < 3

o | — c [ 018 /97
o | — al 2% |(sSo
0D | <<% 7 okl
rISESd D [ 6.2Z /)’3’r
o | — 21 0,15 175]

137175

> FIg900] Scén

Avg Angle Avg Delta P & Temp / gy / 7 [“W;,Lf 7
avg DelaP mq S~ v

Average gas stream velocity, ft/sec.

Vol. flow rate @ actual conditions, wacfimin

Vol. flow rate at standard conditions, dscfimin

= * * * - where:
Mg = (0.32 02)+ (0'44 C02)+ (0'28 (1 0 (COZ * 02)» MWd = Dry molecular weight source gas, Tb/lb-mole.
= * (4_ * MWs = Wet molecular weight source gas, Ib/lb-mole.
MWs = (MW (1 (BWS/ f 00) »+(18 (BWS”OO» Tsa = Source Temperature, absolute(oR)
Tsa =Ts+460 Ps = Absolute stack static pressure, inches Hg.
Ps = Pb+ (Pstatic/1 3.6) Vs = Average gas stream velocity, f/sec.

Vs=8549* Cp*avg+/DeltaP * JTsa/(Ps* MW§) Qs(std) = Volumetric flow rate of dry stack gas at standard
' conditions, dscf/min

Qs(act)=60*Vs*As
Qs(std)=17.64 * (1-(BWS/ 100))* (Ps/Tsa)* Qs(act) A7 4(/ i& m

Comments

Method2 Copyright Roy F Weston Inc October 1998

Qs(act) = Volumetric flow rate of wet stack gas at actual, - -



Determination of Moisture Content in Stack Gases - Method 4

Client hﬂ¢ W

Location/Plant

Source

e —

W.0. Numbergﬁ()oq 0/1 O

Meter BoxID__ y/¢ ¢
mperature °C or °F

Operator l E Z ZB ,_9

Date

s/20

3/5/-
MeterBox Y /.co72_

Sample Volume, ft* or Lm

Run Sample {Meter Volume,| Meter Temp (or ambient Meter Pre;s, Impinger Silica Gel Corrected
Number Time (min) Vi temp for rotometer) Defta H (in | Volume, Weight Volume, | Leak Rate
(i m P H,0) m! 99| | Vm(std) | Check
i - initial
) ) Inlet Outlet © com &
) ~ N - Final
End Test D &z 25 -
/275 10Q2DH < 7% | /2 | /3612324 s
Baro Start B Moisture Percent
Press., Pb A / ~ Volume, | Moisture
(in Hg) Test !9*90 86.(‘{ ID 7 S 73 /2’ / % 30 U Vw(std) | (%), BWS
Avg. or P 7~ — 4 A 3%
H2 || Toa *»5 S, 8697 x2S 7| ) Je sz g ny i
Run Sample |Meter Volume,] Meter Temp (or ambient Meter Preg,s‘ impinger Silica Gel Corrected
Number Time (min) Vm temp for rotometer) Delta H (in | Volume, Weight Volume, | Leak Rate
P H,0 ml 87. 81 | vmstd) | Check
inlet Outlet initial
End Test Final
Baro Start Moisture Percent
Press., Pb T a t Volume, | Moisture
(in Hg) es Vw(std) | (%), BWS
Avg. or
Total
Run Sample |Meter Volume,| Meter Temp (or ambient Meter Pre§s, Impinger Silica Gel Corrected
Number Time (min) Vi t for rotometer) DeltaH (in | Volume, Weight Volume, | Leak Rate
e (mi m emp for rotomete H,0) mi 9. 91 | vm(std) | Check
Inlet Outlet Initial )
End Test Final -
Baro Start Moisture Percent
Press., Pb T a ¢ Volume, | Moisture
(in Hg) es Vw(std) | (%), BWS
Avg. or
Total
. N WHERE:
Vim(std) = 17.64*Y *Vm * (Pb +(deltaH /13.6))

(Tm +460)

if Tm is C°thanTm = (Tmc *1.8)+32
if Vm isliters than Vm = Vml *28.32

Vw(std) = (0.04707 * Vwc)+(0.04715 * Wwsg)

Vw (std) |

BWS =(

Method4

Vw(std)+ Vm(std)

)*100

Vm(std)— Sample volume corrected to standard temp and pressure, scf or L

Vm= Actual sample volume, calculated, scf

Vmi= Actual sample volume, calculated, Liters

Y= Dry gas meter calibration factor.
Pb= Barometric pressure, in. Hg
delta H= Meter pressure, in H20

Tm= Average temperature of meter (DGM is used) or rotomter, degrees °I

(e’

jo/

Tmc= Average temperature of meter (DGM is used) or rotomter, degrees °
Vw(std)= Volume of water vapor at standard conditions, scf or L

Vwe= Volume of water condensed, mL
Wwsg= Weight of Silica Gel, g

Bws= Water vapor in gas stream, percen
MANAGERS OESIGNERS/CONSULTANTS

Use either ft® or liters in calculations. DO NOT MIX CUBIC FEET AND LITERS IN ANY CALCULATION.

Cf AD.

Copyright Roy F Weston Inc October 1998
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Determination of Stack Gas Velocity - Method 2

Client Dbe h/\ Q Operator ) = Pitot Coeff (Cp)| « 32{2
Location/Plant ON\‘[ - Date - 00 Stack Area, R’(‘A:s) bl-,?] /)
Source W“ E&Y Pitot Tube/Thermo ID Elé 5
Run Number i f }
: Tme) 2 | 24 016 34
Barometric Press, in Hg (Pb) -
Static Press, in H,0 (Pstatic) ~—§,lg-8 W — .5
Source Moisture, % (BWS) 1 O
0. % '
CO, %
nge'fr:.ii:t’;: Traverse Location Lea@jﬂ;{good ’ Le?th ';\’QOW ’ G ‘;‘QOOG ’
Angle Source Source Source
Delta P at |yeilding zero Temp, F° . Temp, F° Temp, F°
Q° Delta P Port Point Delta P (Ts) Delta P - (Ts) Delta P Ts)
\ ( D 5% 0.4z 057 1401
L Ao LbSh | o097 o-t) 107
30 3087 3 ﬁo 0.52 640 | 63
T B T A YA
T x 2 @s ) o
A 1099 L5 o0 RN .
/ 63 O, O35 [SIL
i L | o 57 0.30 [d4o0
L C 46 | o4 | 0= (ol
2/ 5% 0,90 O 3 é%oz
2 T 0.37 lGo
g B (oll O. 25 032 |6LCP
S 26?2 | 023 O-33 ko]
! LT o3e 0. 23 Gol
/ S 028 0,3 of
Q LIS 0.5 O-3| [
;/ /
16580 - L\AS] 29817 140031
2400 Scoevn
R SYEY. T
Avg Angle avgv/DeltaP & Temp

Average gas stream velocity, fUsec.
Vol. flow rate @ actual conditions, wacf/min

Vol. flow rate at standard coiditions, dscf/min

MWd =(0.32" 02)+ (044" ¢0)+ (028" (100- (c0p+ 0))

MWs = (MWd* (1- (BWS/100))+ (18 (BWS/100))

Tsa = Ts+ 460
Ps =Pb+ (Pstatic/13.6)

where: -
MW = Dry molecular weight source gas, Ib/lb-mole.

MWs = Wet molecular weight source gas, Ib/lb-mole.
Tsa = Source Temperature, absolute(oR)
Ps = Absolute stack static pressure, inches Hg.
Vs = Average gas stream velocity, f/sec.

Vs =85.49 * Cp*avg vDellaP * /Tsa/(Ps* MWs)

Qs(act)=60"* Vs* As

co

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

Comments

Method2

nditions, dscf/min

Qs(act) = Volumetric flow rate of wet stack gas at actual,
Qs(std) = Volumetric flow rate of dry stack gas at standard

VVESTIGOING

Copyright Roy F Weston Inc October 1998



Determinatibn of Stack Gas Velocity - Method 2

Client Operator Pitot Coeff (Cp)
Location/Plant Date " Stack Area, ft* (As)
Source W.0. Number Pitot Tube/Thermo ID 2 ts g
Run Number - i =<
Time [0k 3-29.64
Barometric Press, in Hg (Pb) &<
Static Press, in H,0 (Pstatic) —a3.9
Source Moisture, % (BWS)
0., %
CO;, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak good ?
Determination Traverse Location Y/ N Y/ N I N
Angle Source Source e Source
Delta P at |yeilding zero Temp, F° Temp, F° Temp, F°
o° DeltaP Port Point Delta P (Ts) Delta P (Ts) Delta P _(Ts)
( 1 (33 (%
a 032 141 <
g 0,35 14 1.
¢ \O- 3¢ (28
£ ©O.R6 |08
4 033 417
] o %Q tef >
2 B. A7 |Ll?
2 | lo-35 [66%
Z O 331g_ el
z o, {
4 pLe 30 [6l7
< o. 33 4
A 0. 35
] 027 01
0 628 6t 2
I yd
2 56725 1515 Y
Avg Angle Avg Delta P &‘ Temp
avg +/DeftaP
Average gas stream velocity, ft/sec.
Vol. fiow rate @ actual conditions, wacf/min
Vol. flow rate at standard conditions, dscf/min

= * * * - where:
MW (0'32 02)+(0'44 C02)+ (0’28 (1 00 (002 +02») MWd = Dry molecular weight source gas, lb/lb-mole.
={MWd* (1- * MWSs = Wet molecular weight source gas, Ib/lb-mole.
MWs ( (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+ (Pstatic/13.6) Qs(act) = Volumetric flow rate of wet stack gas at.actual,

Qs(std) = Volumetric flow rate of dry stack gas at standard
conditions, dscf/min

Vs = 85.49 * Cp*avg+/DeltaP *,/Tsa/(Ps*MWs)
Qs(act)=60*Vs*As
Qs(std)=17.64 * (1— (BWS/100))* (Ps/Tsa)* Qs(act) A LIN N

Comments

Method2 Copyright Roy F Weston Inc October 1998



SAMPLE RECOVERY FIELD DATA

Ontario Hydro Method - Mercury

g

X lST K"Y‘V‘OLf |}MI_)\M:‘(,~
also, et pCt neX Ca,];pecl pen

iejuared b be yecoered,

Client - -DOE W.O. # 20009.011.006.1100
Location/Plant MP BOSWELL Source & Location UNIT 4 Outlet ,
Run No. 1 Sample Date 'ﬁzﬂzw ¢ Recovery Date 3& { 4\
Sample 1.D. MPBW - U4 - OUT - 1 - OHM - 20MAR2000 Analyst EE@C/ Filter Number
Impinger "
1 2 3 4 5 6 7
Contents KCI KCI KCl  |HNO3/H202] KMnO4 | KMnO4 | KMnO4 [ 2| Silica Gel
| —Finar B 90| 1872 | 7230 7405 [1137] 38\ 7308 | 53554970 63144
— — . r——y =S VAN w | v /L LA T/ e o
=-Q-‘I§Wd'. THETT% | ot [ 7 %! R R R LR U300 [CCTETY
’:&’J& 7184 el 10T NH0,9 17 14,1 1359 13871 somm5]9515 Ko ozao
lmpmger Color . \i 65",- [5.\9 5’\0 LESeI;;:} 1}‘1 -] 'ﬁ )S 7’7 9'7’5 38;"} 1
Silica Gel Condition L prab seales? /
1
RunNo. 2 Sample Date 3/2&/00 Recovery Date 5!_' 3&1!
Sample |.D. MPBW - U4 - OUT - 2 - OHM - 20MAR2000 Analyst EE 2( , Filter Number
Impinger
1 2 3 4 5 6 7 |Imp.Total 8 Total
Contents KCl KCl © KCI  |HNO3/H202] KMnO4 | KMnO4 | KMnO4 1 Silica Gel |57
Final [4C"1.8 (7694 [73 |7 [7068 |683.b|72i5 §g1.5 {52915 (8716.3 L1494
73 1.0 (7289 |1C& 5 , 52.C | 55,C Lo =
Initial 7/2‘1"02 ,73100 7 100 ) '701‘%09 (,,31%00 7&1'008 /‘7')1%06‘ <7340 SD305 55755
r g > 7 7 -
Gain | I\ [ 284 | QU | 22 Y 04 |-02 |-05 V1084712 [z52.)
I
impinger Color A\ C\guw Cé&\A' By Labelerr 7 v
Silica Gel Condition ! / D hg . Sealed? = _
RunNo. 3 Sample Date 5/28{ 'ﬂz Recovery Date zg o
Sample .D.  MPBW - U4 - OUT - 3 - OHM - 20MAR2000 Analyst £XP U Filter Number |4,
- T Impinger . _
1 2 3 4 5 ¥V 6 7 |lmpTotall 8 | Total
Contents KCl KClI KCl  |HNO3/H202 KMn(jﬁ KMnO4 | KMnO4 Silica Gel i
Final_[7/38 |32 |11 (433 316 [Ha4 17260 |541.9 9€ate | 61125
t O ) . q Z 15 ~
nitial | 1> %0/ ,72{60 /104 Gq?oo‘ 030: ,7 100 ,72 w5 s [P748 |ssk0d
4
can_ |17 *\fﬂq‘z Aa153 [en7fo.x [-.€"hnday ¢ o523
. ‘/ 'Y,
Impinger Color q\_dw.r& M»\Labeledo / 95\:’(” _
Silica Gel Condition Sealed? '
Check COC for Sample IDs of Media Blanks colo }‘ o ye llow-ovaw \K (c)-&)\, m



SAMPLE RECOVERY FIELD DATA .
Ontario Hydro Method - Mercury n)‘\—» O

Client DOE WO. # 20009.011.006.1100

Location/Plant MP BOSWELL Source & Loaction UNIT 4 Outlet

Run No. BT

Sample Date Z{éf) Z&)

Recovery Date %ZQZE

Sample |.D.  MPBW - U4 - OUT - BT - OHM - 20MAR2000 Analyst  EERL Filter Number # g
impinger
1 2 3 4 5 6 7 | imp.Total
Contents KCl KCl KCI HNO3/H20 | KMnO4 KMnO4 KMnO4 _ =
1 y’ -
Final _|#20.2 [74%4 T2 {1027 %13(727 ) [115.Chsq0\ G lssie>
mitia 0300 |[THZ7 |7 % 119 100 100 60 |BA0M T8 159127
Gain al Q =l Q ‘a‘ ":l ,' -.3 - -:‘1‘
7 - - g e — =l [ - -~
Impinger Color Labeled?
Silica Gel Condition M._/ Sealed?
( -
RunNo. Sample Da@g%g@ Recovery Date
Sample I.D. Analyst Filter Number
Impinger
1 2 3 4 5 6 imp.Total
Contents KClI KClI . KClI HNO3/H20 | KMnO4 KMnO4 Silica Gel |
Final
. X ‘AR C H . ) 3 -
mitta— 2| 12 139 77¢ il KEY X
- Gain
Impinger Color Labeled?
Silica Gel Condition Sealed?
Run No. . Sample Date Recovery Date
Sample 1.D. Analyst Filter Number
j Impinger T
1 2 3 4 5 6 7
Contents KCI KCl KClI HNO3/H20 | KMnO4 KMnO4 KMnO4
Final
Initial 100 100 100 100 100 100 100 300
Gain
Impinger Color Labeled?
Silica Gel Condition Sealed?

Check COC for Sample IDs of Media Blanks




Source Gas Analysis Data Sheet - Method 3

Client__ Do & Analyst /'M‘ ,
Location/Plant /SM Date_ 3-270-—co
Sourcelfpd” ¢/ Sleak Analytical Method <«atreieone) &/ 2-S4—T ’
W.O. Number
Run Number / Leak Check Good? (circle one) @ No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
1 1L /5 & 52 2
2 /4.4 /5 £ -2
3 (4L | rie i+
Average| /L/ ‘/ v 5. - 1
Run Number z Leak Check Good? (circle one) @ No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time _ (A) (B) (B-A) (100 - B)
1 [ 2z /% 5 T Z
2 2> (P | g
3 1 A e ERA I
e - = 7
Average| /- A ¥ Dl :
Run Number____ 5 Leak Check Good? (cirde one) Y83 No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B - A)‘ (100 - B)
1 2-5 | /5.8 b. o '
2 | 12-& | /5.8 | 6o
d 28 | 5.8 | boo
Average| /3"?— é <0
Acceptable differences for repeat analysis: Ambient Check
if CO, > 4% than +/- 0.3% Oxygen 70,9
if CO, < or = 4% than +/- 0.2% R
if O, > or = 15% than +/- 0.2% Carbon Dioxide . o
if Oz < 15% than +/- 0.3%
Report all values to the nearest 0.1 percent
Comments
MANAGERS 'OESIGNERS/CONSULTANTS

Method3
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Vait 2

T<¢+ 1
PROCESS STREAM SAMPLING SHEET
-1 _Sample Stream: COc\\ S-) : -
Plant KO}»QH Unl * - Date 3/Z-Z/OO
Increment] 1 2 3 4 5 | 6 7 8 |

Time i |tokg” |38 T390 1508 | 1225 11558 Lot
Waeigth / Volume Scoof

Comp / Grab Co-.\P .

Process Statuswe | ST S3 |sF € [§F |53 | 53 [s3
Sampler Condition | C\¢eq ;

Container Condition| Avec,

. ContainerﬂLabAe!, | VYes

Sampier msp

Sample Stored Ney

pH (if required)

Temperature

Preservative

A A T B A D A f# N A
L:I_zl_(._vene-\."‘ ) Z Z g T_ = '2_, 2 3
TestD Unt 5 2 / Test ( Composite Logged? \/?5
Sample Stream CoAl ’

Sample ID <1~ Sample Stored? Yes
Target Size S GQetlon  Reckef ‘

Sampile Device Scoop Storage Method: @*s & 300“‘"{“
Analysis
Preservative Checked By: e Msh
Container HOPe Bedel ' OCB
Frequency 1 /20 Shipped By: ¢
Safety Issues Mos iy Lot P s '
Protective Gear Gloves - Classes Received By: \VVJO
SAMPLING NOTES: SAMPLING SCHEMATIC:
H Velewe, $oem A - VERCD
q’ _ Volvo\ts .€~1Jv~ D - PCg\’Oﬂb
~ oY MER(D LPL 1 \ - 1 t
—u7 N
A 4O /o ?e.\ooy;\ Ni(Co NCJc_s

O:\appres\stack\process




- - |Container Label . |Y.,

2- |

w

PROCESS STREAM SAMPLING SHEET

Sample Stream: lgqsk\av;e A’b"\ Q_A/

Plant_[Sos el  uaid o Date_ > /23/0s
increment 1 2 3 4 5 5 7 8
Time ‘ 1325 [ 1330 144D Yo {1445 [ 144 3F | 14980

Weigth / Voiume Y00 ml | Yoo nl | HoUwul

Comp / Grab

Looal] 400wl | Yoomt | Hoow

Process Status mw. | S ST S3

Sampler Condition | Cl....,

SY | S} st |s3

Centainer Condition | A

Sampler . msD
Sample Stored Ves
pH (if required)
Temperature
| Preservative
e pper ! 2 |4 L 13 [F Y
Test ID Unit #20 - Ted | Composite Logged? Yes
Sample Stream CoAc
Sample ID S-4- | Sample Stored?  Yes
Target Size S Collm .
Sampie Device Thtef Storage Method: G (45, B.t{le
Analysis
Preservative Checked By: msn
Conminer (~ ltss Roﬁ le
Frequency 1_pes Test Shipped By: 0C¥
Safety Issues Dost- . R 's)
Protective Gear o Glasses - boag Siepc ShAA Received By: ™ms

SAMPLING SCHEMATIC: .~ 0%

SAMPLING NOTES: :
T L\:'{' se\—\'ﬂle gddoﬁ e‘b‘("
Who Lol

Ash P\l © 1300-1230

H S X of Cennce

Samo*f el onsite to 2 Sozr RBM\c,

D F\‘D

DDE}E\

O:\appres\stack\process (Ke‘\'«m« 5{7«0)




Uatt 2
T(s*— z

Coal
PROCESS STREAM SAMPLING SHEET

‘ Sample Stream: COAL- S~ o
Plant %05(/6\\ U\-\:’\" 2 Date 3/7_6(/00

Increment 1 2 3 4 5 6 7 8
Time O%20 logso |0ao 0436 0448 [100S |1020 |jaR<
Weigth / Volume 2- o | A5 | R0 sy L-ocpups] L-Scocf( | Lo5eosPs | 2 ~Scous

Comp /Grab (mm_o
Process Status mi | $64 | S| sex |67 |56 |So. T | S [S6F
Sampler Condition |C\c..,
Container Condition| Az

Container Label Nes

Sampler Wsp

Sample Stored Nes

pH (if required)

Temperature

Preservative

s\ A D R D A A D A

T cvrments = X T T ) T 1 2
TestID Uit 2~ Ted 2 Composite Logged? Ves
Sample Stream CoaLl
Sample ID S~-i-1 Sample Stored? Ye,
Target Size § Gl el {
Sample Device Scoop , Storage Method: Ra. € i3 e
Analysis '
Preservative ’ Checked By: msO
Container HoPe Bl
Frequency 1 /2.0 nn Shipped By: O C’B
Safety Issues i ) :
Protective Gear Received By: W‘SO
SAMPLING NOTES: SAMPLING SCHEMATIC: 7

1l @ 3

A/ oo Mo, .p"\ Per

O:\appres\stack\process




Unit 2

I:«J’E{

TCS\“ 7
&‘\b\‘\w}c A’b\')
PROCESS STREAM SAMPLING SHEET
.| Sample Stream: @a \\\uvsq /31\3 :
Plant gcmu,c\\ U.\.% T vs-'-(‘ Date 3/24 /0o
Increment| 1 2 3 4 5 6 7 8 '
Time jodo o4 o4y IoM3 (1050 ies L sy
Weigth / Volume M lovmt |- f
Comp / Grat> Comp
Process Status ww| §(.} |
Sampler Condition | C\eu~
Container Condition | pe._
Container Label Yes
Sampler wmsD
Sample Stored Ney
pH (if required)
Temperature
Preservative
Ho pper I 1 g + < 2 Y b
TestID Y -} 2- 1} ,A y2 Composite Logged? \/ és
Sample Su:eam _&5; 2use }-(-. Ash
Sample ID S-Y-1 Sample Stored? Yes
Target Size Tw: e% i
Sample Device><: } Galloa Storage Method: 6 l«s, BT e
Analysis .
Preservative Checked By: MsD
Container Glass  Bottie
Frequency 2/ Teh Shipped By: ocw
Safety Issues Dot o
Protective Gear Gliwrs~ G lasses Received By: ms 0
. v/ 'c g(uvy
SAMPLING NOTES: SAMPLING SC ATIC: & ° “

O:\appres\stack\process



2

—Tesk 3
PROCESS STREAM SAMPLING SHEET Coal
Sample Stream: (0 A ( S+ :
Plant %osw(\\ Unf&‘ T Date S/Z.‘f/ao
Increment 1 2 3 4 5 6 7 8

Time 1280 |11Ho | 13op | 1270|1340 [1H0e |20 194w
Weigth / Volume LS | —— — -

Comp / Grab Comp

Process Status mw/| 5.3 1 S6.9 ST 6.7 |SL.y
Sampler Condition |C\c«,

Container Condition | N1 w

Container Label _\l_!).,. L

Sampler Yy —T |
Sample Stored N+ >

pH (if required)

Temperature

Preservative

pm it A 0O 1A O B A4 O | A

t\'\.(d’mtw&\) 1 1 T T 9\ - - 2
Test ID Unil 9- Test 3 Composite Logged? V(s
Sample Stream CoAc ‘
Sample ID c-1-3 Sample Stored? {45
Target Size S- balloa Ewk‘k B« € Poltle
Sample Device Scoop Storage Method: &tes, Gegh
Analysis )
Preservative Checked By: mso
Container HOPT B el o
Frequency 1 /20 miin Shipped By: CH
Safety Issues

- Protective Gear Received By: w4/

SAMPLING NOTES: SAMPLING SCHEMATIC: 7

@ E

14

YO S

O:\appres\stack\process



Uat 2

Test K9 .
b ’
PROCESS STREAM SAMPLING SHEET agease A
Sample Stream: Ra g\\vus ¢ As\\ '
Plant \%OS w(\\ Jaih 2 “.$~‘1 Date SZZ"{(GQ
Increment| 1 2 3 4 5 | % 7 8 |

Time 139 1343 | 1350 [ 1408 | 1oy | le2s| 1 yqess

Weigth / Volume ~ 150w — T — —

Comp / Gral> Comd

Process Statuspiv

Sampler Condition | Clou.

Container Condition | Me..

. CcntainevrﬁLa'bwe!A | Mg

Sampler Wep

Sample Stored Nes

pH (if required)

Temperature

Preservative

Ho ppev ] S | ¥ 11 |4 b | ¥

TestID Unt 2- Tes) 3 Composite Logged? Yes

Sample Stream Buahewse  Fl A5t \
Sample ID 5-4-%3 ° Sample Stored?  Yes
Target Size 1L 6. lle.,
Sample Device Thiek Storage Method: ((.s, PoH
Analysis .
Preservative Checked By: mspD
Container Class V.1 :
Frequency 2 /lest Shipped By: OB
Safety Issues DeosT : 0
Protective Gear Gloirs- € lasses Received By: ms
SAMFPLING NOTES:

SAMPLIN HEMA TIC:
s
BE

O:\appres\stack\process




PROCESS STREAM SAMPLING SHEET

[~] (]
Dedte
of P

P .

Sample Stream: Cox\ S-1 ,
Plant Roswell Uath 3 Date 3-2\-oc
Increment 1 2 3 4 5 6 7 8
[ %
Time S9%%sm Dage | oS |- tedo 11105 |ii3e [i155
Weigth / Volume ot : _ —
Comp / Grab Comn |Comp | Lomp [Cowp | Comp [Comp | Smp |Co ~f
Process Status 229 340 3490 (339 341 BT 3 372333
Sampler Condition | / v v/ / v v/ v /
Container Condition| v/ v J v v v 4 S
Container Label Nes Yes N ¢ Ye, Ye Nes ey N es
Sampler msp | wmey wmsp | M5p |2 | WS | men | wASP
Sample Stored 4 v v v/ S Vv /| :
pH (if required)
Temperature
Preservative
FoeNes % c O 7 o) C 1) '
TestID Untt 3 = Tegh | Composite Logged? Yes
Sample Stream Conl\ -~ S$-2
Sample ID Sample Stored? Yes
Target Size [-Taal R_ lt
Sample Device Steel Tibe Storage Method: ... t R.,Ja:k
Analysis
Preservative None Checked By: h’lﬁp
Container 1 OP¢ - B
Frequency /Ay i Shipped By: OC 6
- Safety Issues Dost- 1ied
Protective Gear Glovs - Classes Received By: ™95 O
SAMPLING NOTES: 3 SAMPLING SCHEMATIC: o
5 ’sgooipj Srom__2aln Feelew ° ;\'

ﬂ

O:\appres\stack\process



B - )

PROCESS STREAM SAMPLING SHEET

' Sample Stream: .M. Ove. - SPry
Plant 1‘50$wt\\ Uv\.'x' ﬂ’$

L

-T Date_3- 2 (.00

Increment 1 2 3 4 5 6 7 8
Time 090§ 6926 095 lore | 164q$S | tus |1(40 L0
Weigth / Volume Joo L '
Comp / Grab Com)
Process Status 5% 390 120 [ %3A |34 | 333|337 [ 217
Sampler Condition | \,.4
Container Condition | € ¢,
Container Label Yes
Sampler '™ms /)
Sample Stored
pH (if required)
Temperature
Preservative
TestID Uald 2 Tt 1 Composite Logged? Y e
Sample Stream Scutobey @ves ~Spewy (£ 1)
Sample ID o Sample Stored? N
Target Size ' . - '
Sample Device HOPE- Rottlc— £ om Tuo Storage Method: B0Pg 3.ffle - Ice cd
Analysis i .
Preservative HAOa Checked By: wmsO
Container HOPL OB
Frequency [VARSN Shipped By: C\
Safety Issues ,
Protective Gear Received By: iyv\lj()
SAMPLING NOTES: SAMPLING SCHEMATIC:
| v}:" (~f«~\¢~'\'\‘) COM'Dvs'{jt«Q' | T‘llp gdfpli‘ °c A
Pres ewvell witn N 20 rﬁ Main Lag

| S

O:\appres\stack\process



Plant Doowd\\  Uacl

E

PROCESS STREAM SAMPLING SHEET

Sample Stream: Patze b SC M., vy

oAy &

# S = L~ Date 3/‘Ltz o
increment 1 2 3 4 5 6 7 8
Time IS 10922 log59 | 6L |loq3 1Y 14z |[\20%
Weigth / Volume 500 L
Comp / Grab Cwm :
Process Status ww | 239 |24, 244 559 14y (337 | 333 |27
Sampler Condition | ¢\,...
Container Condition | n/4..
Container Label ¢
Sampler wsD
Sample Stored
pH (if required)
Temperature
Preservative i
Qucu GO 5430 |53%Y 330 |33502|su5u |82 [$330 B3HD
St gPm $300 5150 | 5130 |51 30 | su5p |$L6P [52S0 | 520
TestID It ed -T,& 0 Composite Logged? Yes
Sample Stream Sc-mbe SNevy (3-5)C ¢-1)
Sample ID C Sample Stored? V<5
Target Size
Sample Device TeSem Db nper Storage Method: HOPg 3.t~ Tce Cud
" Analysis i
Preservative Ualdzs Svr Soldoade Checked By: msD
Container WO Pe : o)
Frequency 1/1S5 ez Shipped By: («\6
Safety Issues
Protective Gear Received By: w5SD
SAMPLING NOTES: SAMPLING SCHEMATIC:
S‘\,m a\( 1«\ g.c.v.c."‘ cﬁﬂva;M . — 7
S\‘ \'&LsCX - go\\‘fﬁ_\ IAO’ 02*:(,!7 & =
St ey -5 -
FW e~ e ‘c«?««,&) & Preon U«Q g
L~ 0
O:\eppres\stack\process



- r -2
PROCESS STREAM SAMPLING SHEET
: Sample Stream: Co. ] S-2 ,
Plant_1%osuell Untk 3 Date 3-21-00
Increment 1 2 3 4 5 e 7 8

Time 108 1530 11888 130 | 1,95 1310 | /730 | 250

Weigﬂ"r/ Volume g Storos '

Comp / €rab . , _

Process Status w (535 |22, | 3k | %30 | 2% | 236 | 330 335

Sampler Condition | O

Container Condition | o\

Container Label Yes

Sampler wmsp

Sample Stored Nes

pH (if required)

Temperature

Preservative

Fe edev Y D C 1©3 LR C D &
TestID Onit 23 Test 2 Composite Logged? Jes

Sample Stream Coal =-S-1

Sample ID Sample Stored? Y ¢s

Target Size J- Sanl Rk ' <
Sample Device Stect Tl Storage Method: 3., % Bu—‘“
Analysis A -

Preservative Checked By: wisD

Container HOP: Rk

Frequency Y/ 10 wmialey Shipped By: o C—Yﬁ
-Safety Issues ,

Protective Gear Received By: w0
SAMPLING NOTES: SAMPLING SCHEMATIC:
5 50oPs Sam S e ls,
| D D D @
0 F"‘ D!w\‘«.(

O:\appres\stack\process
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PROCESS STREAM SAMPLING SHEET
Sample Stream: Sc..\Wh, Ovec

Plant_Roswell Uult 3 K Date 3-2l1-0¢
Increment 1 2 3 4 5 6 7 8

Time [S10 |ism | 1400 Moy | |so (RIS 1937 [17S%

Weigth-/ Volume (500w

Comp / Grab-

Process Status 239 Bk (336 13 23356 (33 334 |R3Y
Sampler Condition |{\ean
Container Condition | ¢ {e.a

Container Label Nas '

Sampler wmsp

Sample Stored oo

pH (if required)

Temperature

Preservative
Test ID Unck 323 - Test 2 Composite Logged? \/é’,(
Sample Stream Scedbbes Ovee- Spen (2-2)
Sample ID T Sample Stored? _ Y<s
Target Size
Sample Device HOO8¢ Rotile Coum Ty Storage Method: HOP¢ RB.ile- Tre Cuest
Analysis o
Preservative Ha0os Checked By: W!SD
Container 1H0P: Bl
Frequency Yig wiqde Shipped By: - Ok
Safety Issues ) :
Protective Gear Received By: | s
SAMPLING NOTES: SAMPLING SCHEMATIC: _

L“l Cmec-{") (OM1D°5;“top . .
*— =P
Viesepwed [y 1 “\/VOQI

O:\appres\stack\process



PROCESS STREAM SAMPLING SHEET

' Sample Stream: Sc. b\ .. Sleeny :
Plant I?)O'Swel\ U'nj' a3 - Date S/L\ /oo
Increment 1 2 3 4 5 6 7 8

Time 1509 1533 [ifos [ 1(2F |lls2 IS 1234|1890
Weigth / Volume S00..(

Comp / Grab Comf

Process Statuswiw | 53¢ | 23( | 23 [33C |32 [230 (23 L 33 C
Sampler Condition (\,...O

Container Condition Q\Mf;

Container Label Ny

Sampler W50

Sample Stored M

pH (if required)

Temperature

Preservative

Ove Qunk 2530 1523 (9330 15392 5360 15350 |$2%0 5350

Lh g S1l40 |5250 (51850 FLlo | 5140 S50 |$) 50| <300
TestID Untd #3 - Tesk 2 Composite Logged? Yes
Sample Stream «hoe  Sloc €5-S cL-y
Sample ID Sample Stored? \[e S
Target Size HEPE Botic T
Sample Device TeSlen  D: e Storage Method: ¥PS Tce Chest
Analysis '
Preservative Haor Sov £ildade Checked By: Vh5-0
Container HOBe Rotle
Frequency 1/25 mindey Shipped By: 0¥

afety Issues
Protective Gear Received By: ™ms 0
SAMPLING NOTES: SAMPLING SCHEMATIC:

12

O:\appres\stack\process




S - 3

PROCESS STREAM SAMPLING -SHEET

.. Sample Stream: C o | S-T :
Plant {Su'sv.((( L"M& 3 ' Date 3‘11‘06
Increment 1 2 3 4 5 6 7 8
- ~ 7 -— -
Time ___0%3% |oaoo 092410450 1015 [ 10646 [ 1053 |i11s
|Weigth /Volume  [$'~¢ ..
Comp / Grab ' Comp | :
Process StalUS | 23¢ 123¢ 1%3% 12373 123%% | 323|223 |23
Sampler Condition | ¢ {,..
Container Condition | Ay,
- |Container Label | Ye,
Sampler wrs D
Sample Stored Nas
pH (if required)
Temperature
Preservative
2 O C B | & [ C D &
Test D Test 3 Composite Logged? Yes = M40
Sample Stream Cou 't S-2
Sample ID Sample Stored?  Ye¢> ms0
Target Size S Clle, '
Sample Device Scovp Storage Method: Ray/ ikt
Analysis
Preservative Checked By: mso
Container Hpfe R :
Frequency L /25 s Shipped By: O (/Vb
Safety Issues : Y™ S/)
Protective Gear Received By:
SAMPLING NOTES: SAMPLING SCHEMATIC:
\ c
[a] [ ©@ @ |41
oFFP P SO O 2
O EF

" O:\appres\stack\process
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'PROCESS STREAM SAMPLING SHEET

ple Stream: Sc. bob. S L«.)

&e

Sam '
Plant %OS'—-—({{ U\'\:* Date '3'"12“06
increment| 1 2 3 4 5 ‘s 7 8
Time 0%45 109t 10972 [jocs |lozz |logz |1wep |20
Waigth / Volume 1000 Wl '
Comp / Grab ComD
ProcessStatus maw | 33¢ | 235 233 | 333 | 229 E 337 1337
Sampler Condition C\iyn
Container Condition | ¢y,
- | Containerlabel = Y, N
Sampler MsP
Sample Stored \f ¢y
pH (if required)
Temperature
Preservative
Resn P [S400 | £330 |5350 |$3%0 [S30 [$330/S250 | S0
ist Shy 6P [52S¢ | $260 [€130 [StSp |6140]59 50 |%2Go S2¢c
Test D T es) 3 Composite Logged? Yes
Sample Stream Sleven L~f \
Sample ID > ' Sample Stored? /¢
Target Size o :
Sample Device TeSlan O poen Storage Method: HOPZ  15ctflc- Lce Chedh
Preservative HiNoy (.. . Checked By: msD
Container HOPs - . O C\B
Frequency /i Shipped By: '
Safety Issues : '
Protective Gear Received By: W 50
SAMPLING NOTES: SAMPLING SCHEMATIC:
I i
| 1 /
{ - -
S_O\ w!)‘t
L

QO:\appres\stack\process



PROCESS STREAM SAMPLING SHEET

Sample Stream: Sc.-bbe.  Ove.-Sp..

Plant p>oswd\ Und2 ) Date 3-22.co
Increment 1 2 3 4 5 6 7 8

Time O0%4o 10905 16424 |0935< [jote o | oSy i3
Weigth / Volume 500 wl

Comp / Grab Comp |

Process Status Mw | 255 [335 227 |333 [%2% |33% [337 337
Sampler Condition |c\,..

Container Condition | (\;..,

- [Container Label | V¢

Sampler M50

Sample Stored N e

pH (if required)v

Temperature -

Preservative
Test ID Test R Composite Logged? Yoes

Sample Stream Oves Speuy L~2
Sample ID Sampie Stored?  VYes ,
Target Size _ .
Sample Device HoPs Bt le Storage Method: HOPs- 8.4l ~ Lo Cud
Analysis
Preservative Heos C. 4. " Checked By: msD
Container _Hoee - : Oc \p)
Frequency U /1S e Shipped By:
Safety Issues .
Protective Gear Received By: WC)O
SAMPLING NOTES: SAMPLING SCHEMATIC:
T’Lf’

l Svu IS |;\( __‘

O:\appres\stack\process




Uv\:x‘ 9

. . Tutb{\“" \ ' L
¥ PROCESS STREAM SAMPLING SHEET
.| Sample Stream: Con\ $3 , '
Plant &osw.\\ Unit Y Date 4/2% /00
Increment| 1&pm] 2 3 4 5 5 7 8
|| Time /5 5110 | 8551425 [ Lco |ig20 |aBwo AT 2o
Weigth / Volume é SewPs | b L ¢ G L b L
{Comp / Grab Comp | Comp |Comd |Lote, | Conp Comp | Comp | comp
Process Status Mw| 564 | <25 | sfo |lsas | Sbo | 539 $27 |$32
Sampler Condition | C\ewy | Cl\ewn | Clheeev | rss | Chewn | Qlewn | €\ €an | Clewn
Container Condition | A/e. Mo | Dt~ | e | N | e NMew Moo
[Containerlabel | Nes | No | L (A, | Neg [ Mo | Y& | Ve
Sampler ms0/oce, | YWgD & Q. 0l | msp | M2 | msp
Sample Stored Ves Nes | M (Mo | N e wmE | Yes \/es
pH (if required) < '
Temperature <
Preservative x
Wi\ 6 F g D C B B4 0"t g
Cou\ Nevw | N D D P F v 0D0jO P
TestiD Uaid Yl Ted | Composite Logged? \/ €S
Sample Stream Coul ‘ _
Sample ID $-2-\ Sample Stored? N es
Target Size S 6\, A a8
Sample Device Steel St Se e Storage Method: O o\‘w\ P)L,J/:‘
Ana,wis T (¥4
Preservative ' Checked By: VAR
~_ Container Boe ¢ ALd 0o
Frequency \ /720 waiq . Shipped By:
Safety Issues :
Protective Gear G loves Received By: \/Y\éﬂ
SAMPLING NOTES: B SAMPLING SCHEMATIC: =
Woha ShAd Tiwes  Tpom . '
. | o
S To e ] vmc ~ A/ ¢ ﬁ/ O D 63 P :
OO gpgogdan
G ~ ¢ O ¢ R 4
. 11
::f,; O:\appres\stack\process '
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Plant Posee\l Uit 1

PROCESS STREAM SAMPLING SHEET

Untt Y
Test
<3

¢

e Wil I

Sample Stream: £ AsWw  $-3
o

Date 3[2?[7 00

Increment

N *

ik 2 3 4

6 7 8

Time

5
¢ 00 o

Weigth / Volume

e ——— ch Al O 1] os -

e R— 1020

Cemp/ Grab

Gy ( ()-/\“003 TJV('

Process Status miJ

Sampler Condition

Container Condition

Container Label

Sampler

Sample Stored

pH (if required)

Temperature

Preservative

TestID

Sample Stream
Sample ID
Target Size
Sample Device
Analysis
Preservative
Container

- Frequency

" Safety Issues

Protective Gear

SAMPLING NOTES:

U~y Tek \
€50 Ao

53 ~\

\ G A cﬂ_P\e*“o- &£ Tiz?Jf

\ ‘
Composite Logged? / )

Sampie Stored? G (<55 %5t ’L

Storage Method: @ (a5 D-flle

W59

Checked By:

Shipped By: OCW

AU

Received By:

Pt Opeite, o1 Tale

Thoy

5‘4*4‘0’(' =

2N o

Vecelre sinwplc oplt

T SN P sis

SAMPLING SCHEMATIC:

Sa'\(’\" G.:”;

[TusS"‘.\“
| o

—_— T Vactvum

O:\appres\stack\process




Plant 1505 e\ \ Uaid

PROCESS STREAM SAMPLING SHEET

Liample Stream: F 60 S\uvv}

Untd Yy

T(S\‘

\

b ¢ -3

Date 2 /2% /o0

LT
Increment| ™ "1 2 3 4 5 6 7 8
Time S /730 | 1755 [1¥20 | 1560 | 920 |75%0, | 1D
Weigth / Volume SO0 mL
Comp / Grab Comp
Process Status Mw| Sbb | S0 | sco [61S | Sso | 534 $1T [S3q
Sampler Condition | C\eu,
Container Condition C\en
- -|Container Label | Yeo .
Sampler OCpy 1 0cB IMSP Imsp | oc® | ocm |oce |ocR
Sample Stored \es
pH (if required)
Temperature
Preservative
Pi pe Lot | B
Befh | Rodn | Rdu [ [BAW | BAw | BaW | 340
TestID Uatd Y Test Composite Logged? Y &
Sample Stream F6D S\ovvn |
Sample ID S-b @« L-3 Sample Stored? \/ es
Target Size 2-4 U ,
Sampile Device HOooe R.Hk Storage Method: @ {nsy Wottles
- Analysis
Preservative Vros, Sos RS, Checked By: W 5@
Container HOPa Y&\ 6
.. Frequency 1 /20 vin des Shipped By: Oc
" Safety Issues _ ‘N\SO
Protective Gear E\asace Received By: ‘
SAMPLING NOTES: SAMPLING SCHEMATIC:
J— . - " : — Fev
s\uv/ 3 g\ \'\{ J.Q O S, "( : \ Oav.,b\c«h"\’b ‘
Filfale ve X ¥ anll DieceveXd Liith
Hao- ’ . ~~
: N A 9o ) ¢:}3
S\ &) Ajvicz @ oo ¢ F 3. D D
2 Wes : ' l
| O:\appres\stack\process &u L Flw’ A& 9(»--/\0)’)('"




Ut Y

Test
PROCESS STREAM SAMPLING SHEET L-4
_| Sample Stream:Sc. bho Ouev -Spny ,
Plant {3 0sc M ULTH s Lo Date 2 /13 /co
P .Y
increment| "~ 1 2 3 4 5 6 7 8
Time B0 | 133¢ | \soo | Iv2g | lyso |1%3p | 3820 (2030
Weaigth / Volume Sooml
Comp / Grab Cowy
Process Status M| S bl | Sho | S60 | Sy [S6o |S39 | §21F |§32
Sampler Condition | £\ ¢unn
Container Condition | C\ ¢,
Container Label Nes | | ~ :
Sampler O | 0e® [ msD | msD |O0CR |0k |0cR  |pcR
Sample Stored NMey
pH (if required)
Temperature
Preservative
TestID Uso} 4« Tet |\ Composite Logged? \/ s
Sample Stream ScuoMocy Ouves = Sprae
Sample ID L-4-=1 7 Sample Stored? N es
Target Size 2 L , i
Sample Device HOPT 3. thiq Storage Method:  Gbes Pladse Wolke
Analysis ‘
Preservative HAO- Checked By: D
Container 0P  ¥otlle
Frequency \ /20 aia Ae Shipped By: O C 6
Safety Issues
Protective Gear Received By: 'VV'L90
SAMPLING NOTES:; SAMPLING SCHEMATIC: __
TqP Saw\é\e ‘0n é'(‘\’\

’S\yov’ MC\s)h.Q .Ov(«ys[)'u) R
Geovthed Ta> on Lef}

O:\appres\stack\process
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‘ ¢ 6\_‘ Z
| § -3
PROCESS STREAM SAMPLING SHEET
.\ Sample Stream: ¢ . .| S-3 "
piant oo \\ Uit = e Date 2/23/00
“Increment| 1 2 3 4 5 15 7 8 I
Time 240 |0S¢< (ogsp|lorg [1jes 1145 |
Weigth /Volume | Scdsp 4
Comp | Grab Cow\\o ‘
Process Status mw | 52¢ | 53¢ [S2 | €38 |€4| | 53¢
Sampier Condition | C)\,..
Container Condition | N/,._
- |Container Label | e
Sampiler ‘
Sample Stored
pH (if required)
Temperature
Preservative
M\ b = 0 C < /
C oo\\ Qc«.\\ao&i ‘(/(‘\\.)mh ch\g,, DLAL:/ Mevio NMyvco
Test D Ul 1 - Ted 2 Composite Logged? Ves
Sample Stream Coul
Sample ID S-3-7 Sample Stored? Nes
Target Size S bu\lon '
Sampie Device Shatled  Scoop Storage Method: S c\m\ H OOi
Analysis ;
Preservative Checked By: msO
Container . R . & Yo kA
Frequency 1 7 20w Shipped By: 0B
Safety Issues - :
Protective Gear GClowe, Received By: NS
SAMPLING NOTES: A ) SAMPLING SCHEMATIC:
sh.t Step L '
Woesber S @ O0%37 -040y | P C P O D MnN
- 1“99.4@ gxq-aooﬂ .
Pd(—fa) 1029 - woz lj D ~ D [j [7 D
«-m\ -5 & i3z, = [ro82
6 F € D ¢ g )



Unit Y
T<’:>"T ra

PROCESS STREAM SAMPLING SHEET S~ 3
Sample Stream: £5F A\, 5-3 ,
Plant 15p5c eV Uit 4 P Date 3/ 28 /oo

Increment 1 2 3 4 5 6 7 8
Time 5485 | oro J1:490 | AL
Weigth / Velurme te
Gomp / Grab ()
Process Status
Sampler Condition
Container Condition
Container Label
Sampler
Sample Stored
pH (if required)
Temperature
Preservative

Test ID Uuil 1 Tesk 2 Composite Logged? \I s

Sample Stream €50 A\

Sampie ID 5-3-2 Sample Stored? \l)eg

Target Size

Sample Device Storage Method: & {as+ Voottle
Analysis ‘ .
Preservative Checked By: msP
Container

Frequency \ &\ © gg,._.,é,&x‘,, £ 1}6{- Shipped By: - Oc R

Safety Issues
Protective Gear Received By: msp

SAMPLING NOTES: SAMPLING SCHEMATIC:

O:\apﬁres\stack\pmeess



Unait Yy
Test 2

PROCESS STREAM SAMPLING SHEET b & 1.3

., Sample Stream: F¢O Slorq =
Plant @0)(‘.—2\\ Uvu‘\‘ "’ = Date 3 -/-za iOO

Increment 1 2 3 4 5 6 7 8
Time €971 995 | 998 | jou2s" [ 00| ;36
Weigth / Volume | Soo 4L '
Comp / Grab- Coﬂp

Process Status mw
Sampler Condition C\euq
Container Condition | C \rua
Container Label = |\ &

Sampler

Sample Stored N eg

pH (if required)

Temperature

Preservative
TestID Uad Y Test 2 Composite Logged? \[C S
Sample Stream F6O Sloy.a
Sample ID : S-b &  L-3 Sample Stored? \{6
Target Size 2-4 U
Sample Device HOfz w9 Storage Method: A Opi Q)»\'ﬂ(
Analysis
Preservative HAUz S0 Filiote Checked By: YhsD
Container Hoes Botly %
Frequency WATINS Shipped By: 0
Safety Issues . , O
Protective Gear Glacces - Received By: ’YY\S
SAMPLING NOTES: SAMPLING SCHEMATIC:

Do walome)

Skuvv‘—) (C\\cveé} o~ 6:"( )

R \tvale :L'\‘a?M.Q a.AQ 0«(>£«~C—Q
with  Hwo- )

2°\r£) Lol fooF %o Oé//"‘

Whes,

\ F6O \ oy

O:\appres\stack\process



| Tek 2
PROCESS STREAM SAMPLING SHEET L-4
Sample Stream:Sc. b2Y<c Oves S ,
Plant Dosw A UL} 1 > Date_3 /28/00
increment]| 1 2 3 4 5 6 7 8 |
Time f5° 920 | 9°SE 45130 | .05 | 1 96,k
Waeigth / Volume S0o0wl
Comp / Grab Comp
Process Status mw
Sampler Condition | c\ ;.
Container Condition | ¢\ ¢4
Container Label \ o )
Sampler
Sample Stored Neg
pH (if required)
Temperature
Preservative
TestID Und 4 - Ted 2 Composite Logged? _ \[ 4
Sample Stream Scvohes Oveu ~ 5Py {
Sample ID L-9-7 Sample Stored? N #5
Target Size 4L .
Sample Device HolPe  Reflle Storage Method: WOP1 2eTik
Analysis
Preservative Wa02 Checked By: ws0D
Container dofe R.tib 0 C@ _
Frequency V%0 wniw\es Shipped By:
Safety Issues
Protective Gear . Received By: VY\%\O
SAMPLING NOTES: SAMPLING SCHEMA TIC:

Ta\o Scm‘o\e on é(‘\'\ Fb’ow

O:\appres\stack\process




Plant Bos«,c\\ U-ﬂ:'\_ LS‘

PROCESS STREAM SAMPLING -SHEET
ample Stream: Co:«K S-3

Uatd o
Testh 3
5-3

COAL‘

O:\appres\stack\process

Ct’('

Date 3 /1% Jo2
Increment| 1 2 3 4 5 6 7 8<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>