APPENDIX A

FIELD SAMPLING SHEETS

Ontario Hydro Sampling Field Sheets
Acid Gas Sampling Field Sheets
FGD Outlet Field Pitot Sheets
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Duck Creek Meihod 2 Stack Volumetric Flow Data
Velocity & Temperature Traverse

puct#  ohd Duct Height 29 Bar,"Hg 244 §
Date 7/1<¢]3§ _  Duct Depth 10 Static, "H,0 -.H¥
Time | Yoo {1%%2 DuctArea {00 Dry Buib °F
Tubel.D. S$-3( i %0, ENTE Wet Bulb °F
C—Factor p, 343 % CO, 1% b Mas S % H,0 15,5
Operator(s) ALO/LL4 %N, W.M.Wt
Ports labelled from sampling port to far wall _ _ _ _ J : i PV
PORT/ Distance Temp Delta P Velocity Null Yaw Axial Vel
POINT |[’ From Walll' [°F] [* H,0] [fps] [°CW ] [fps]
A—1 25 = ©, 3¥6o
A-2 7.5 |37 0,772
A-3 12.5 D. 616¥
A—4 17.5 /.022
B—1 25 0. 7¢Il ¥
B—2 7.5 0.¢£07
B—mid 10 ((') ,S283 +O .35
B-3 12.5 0.77145
B—4 17.5 0 7oL
C-1 25 0.9292
c-2 7.5 0-7210
C—mid 10 O LGzl) ~0.599/
c-3 12,5 0. 90632 "o
C—4 17.5 A4.995,
D—1 25 0.%219
D—2 75 0.6Pr1
D-3 12.5 0. 1%od
D—4 17.5 (-] +9
DATA SUMMARY
Parameter | Measured Axial
Velocity [fps] H4qz2
Velocity [fpm] 2955 .
ACFM 1, 186L557
SCFM 1025583
DSCFM FbbH13
Ex Air Free LU1 565

O:\APPRES\STACK\ICC!—-98\DUCKCREK\PITSHEET

07/07/98



Duck Creek Method 2'Stack Volumetsie Flow-Dat@ess: = . wcasunns.
: Velocity & Temperature Traverse '
Duct # Stack Duct Height 2o’ ’ Bar,"Hg 29.20
Date 7/i<]148 Duct Depth 20" Static, "H,0 -0 19
Time (320 L/4z0 Duct Area Dry Bulb °F 133
Tube I.D. S-3i A % O, 5.3 Wet Bulb °F 133 A
C—Factor (.43 % CO, i4.% % H,0 < (151
Operator(s) (@ (»° % N, W.M. Wit A g fon
%3%2 = fa"unTemp Delta P Velocity Null Yaw gmtl
POINT |[' From Wall [°F] [* H,0] [fps] [°CW ] [fps]
A—1 25 ©, 273714
A—2 7.5 0. ¥37(,
A-3 12.5 0. 308
A—4 17.5 v 84>Y
B—1 25 [. 16—
B—2 7.5 O. TYL3 cjo®
B—mid 10 0. 959/ ~ B oo |~ 0.3(57
B—3 12.5 0.%772 lopteny
B—4 17.5 o, 88502 T
c—1 25 =K [(.(¢3
c—2 7.5 CEEFES| 0,798 e
C—mid 10 ©.7303 ~ O =R <
Cc-3 12.5 0821k
C—4 17.5 D 1434
D—1 2.5 OZPB5 | 0.3020
D-2 7.5 0T | 078
D-3 12.5 Iy 0 -9919
D—4 17.5 Sy | Qo OL6F 8
DATA SUMMARY
Parameter Measured Axial
Velocity [fps]
Velocity [fpm]
ACFM
SCFM
DSCFM
Ex Air Free
O:\APPRES\STACK\ICC!—-98\DUCKCREK\PITSHEET 07/07/98



Duck Creek Method 2 Stack Volumetric Flow Data
Velocity & Temperature Traverse

Duct # , Duct Height 10 Bar,"Hg 27,24
Date 7/Lt]4€ DuctDepth __ T° Static, "H,0 =0.3T
Time t 240 -'/3% DuctArea Hoo _ Dry Bulb °F
Tube I.LD. s5-3: A % O, 53 Wet Bulb °F
C—Factor _ 0. F3 = %CO, 4% % H,0 13
Operator(s) KLO - % N, %. ! W.M.Wt 20,57
Ports labelled from sampling port to far wall
[ PORT/ | Distance ~Temp Delta P Velocity Null Yaw | Axial Vel
POINT |[’ From Wall]_l [°F] [ H,0] [fes] [°CW ] [fps]
A—1 25 0. 274y .
A—2 7.5 0, Llf? ‘ (\Mﬂ
A—3 12.5 0. 6Y(3 —
A—4 17.5 0.8257 L
B—1 25 9, 6237 | _
B—2 7.5 o.7%L7
B—mid 10 O. ¥8LL ~ O FOHSY
B—3 12.5 Ot 0.8 14y
B—4 17.5 ). e @
C-1 2.5 [ oq¥
c—2 7.5 o, %1917
C—mid 10 O -¢80o¢6 n g “ 0.2109
c-3 12.5 0.(8e)
c—4 17.5 D.7¢6¢
D—1 2.5 | OB 0.4277
D-2 7.5 ovebo | 8710
D-3 12.5 OFF/ | 09737
D—4 17.5 0.6792
"DATA SUMMARY
Parameter | Measured Axial
Velocity [fps]
Velocity [fpm]
ACFM
SCFM
DSCFM
Ex Air Free

O:\APPRES\STACK\ICC1—98\DUCKCREK\PITSHEET Q7/07/98



APPENDIX B

DETAILED TEST DATA AND TEST RESULTS

Ontario Hydro Sampling Data Reduction Spreadsheets
Ontario Hydro Speciation Results
Interim Material Balance and Process Flowrate Results
FGD Outlet Velocity Traverse Spreadsheets
Acid Gas Sampling Data Reduction Spreadsheet
Sample Calculations
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DUCK CREEK Hg SAMPLING PROGRAM — ONTARIO HYDRO SAMPLING TRAIN DATA

JLocation ESP IN STACK ESP IN STACK ESP IN STACK
Date 7/14/98 7/14/98 7/15/98 7/15/98 7/16/98 7/16/98
Start Time 1225 1230 1000 1033 0930 0955
Stop Time 1520 1445 1230 1228 1150 1145
Sample Type OH—-Hg OH-Hg || OH—-Hg OH-—Hg OH-Hg OH-Hg |
Y factor of dry gas meter - 1.015 1.000 1.015 1.000 1.015 1.000
Gas Volume -f3 57.20 118.46 46.16 111.30 47.20 98.55

|Delta H of dry gas meter - H20 0.90 2.48 0.60 . 2.40 0.60 2.65
Meter Temperature ~-°F 108.0 111.1 102.3 105.6 102.7 107.0
C Factor of pitot tube - 0.840 0.813 0.840 0.813 0.840 0.813
Nozzle Diameter —inches 0.272 0.260 0.272 0.260 0.272 0.260
A n (area of nozzle) -f2 0.00040 0.00037 0.00040 0.00037 0.00040 0.00037
Area of Stack -2 825 400 825 400 825 400
H20 Weight - gm 139.4 420.1 120.8 385.1 119.3 374.4
Sample Time — minutes 120 135 120 120 120 110

|Barometric Pressure -*Hg 29.19 29.19 29.20 29.20 29.28 29.28
Static Pressure -"Hy0 —9.95 —0.48 —-10.00 —0.29 —10.00 —0.32
% Oxygen - 3.9 7.1 3.8 5.3 4.2 55
% Carbon Dioxide - 16.0 12.8 16.1 14.6 15.7 14.4
% Nz + CO - 80.1 80.1 80.1 80.1 80.1 80.1
Stack Temp (Dry Bulb) -°F 314 183 311 133 314 133
Stack Temp (Wet Bulb) -°F NM 133 NM 133 NM 133
"S*® sample (rms vel head) -* Hzo 0.200 0.706 0.129 0.700 0.141 0.750
Dust Wt. - gm 9.7000 0.0382 8.0012 0.0081 7.2084 0.0210
Sample Volume - DSCF 52.75 107.47 42.98 101.97 44.04 90.37
Sample Volume — dscm 1.494 3.044 1.217 2.888 1.247 2.559
ABS ST PRES —"Hg 28.46 29.15 28.46 29.18 28.54 29.26
ABS ST TEMP -°R 774 593 771 593 774 593
H,0 — % by Vol — vapor 111 15.5 11.7 15.1 11.3 16.3
Water Volume - std ft3 6.57 19.79 5.69 18.14 5.62 17.63
Dry Molecular Weight — Ib/lb—mole 30.72 30.33 30.73 30.55 30.68 30.52
Wet Molecular Weight - Ib/lb—mole 29.31 28.41 29.24 28.65 29.25 28.48
% EXCESS AIR - 226 50.5 21.9 33.4 24.8 35.2

FDW Mole Frac. - 0.889 0.845 0.883 0.849 0.887 0.837
Wet Mole Frac. — 0.111 0.155 0.117 0.151 0.113 0.163
Gas Velocity, Direct - ft/sec 30.94 49.41 24.82 48.97 25.96 50.78
ACFM - 1531382 1185828 1228793 1175371 1285255 1218710

|DSCFM - 883646 868873 706993 866482 741816 887817
DSCFM (rounded) 883600 868900 707000 866500 741800 887800
DSCMM 25025 24606 20022 24539 21008 25143
Excess Air Free DSCFM - 718755 573706 578449 646752 592743 654181
CALCULATED FIRING RATE:

Dry ~ Ib/min 5790 4622 4659 5209 4797 5294
Wet - Ib/min 7010 5596 5619 6283 5763 6361
Dry —Ib/hr 310600 277315 315600 312550 305300 317650
Wet —~ Ib/hr 420615 335732 337163 376975 345810 381653
CALCULATED FIRING RATE:
Dry —tons/hr 173.7 138.7 139.8 156.3 143.9 158.8
Wet —tons/hr 210.3 167.9 168.6 188.5 172.9 190.8
HEAT INPUT:
MM Btu/hr - 3960 3535 4019 3980 3901 4059
PARTICULATE LOADING:
Grains/DSCF - 2.837 0.005 2.872 0.001 2.526 0.004
Ib/hr - 21497 409 17412 9.1 16064 27.3
ib/MM Btu - 5.43 0.01 4.33 0.00 4.12 0.01
Ash Production Ib/hr 31308 31655 29980
Fly Ash 21497 17412 16064
Bottom Ash 9812 14243 13917
% Fly Ash 68.7% 55.0% 53.6%
% ISOKINETIC - 101.82 99.51 103.70 106.51 101.26 100.50

O:APPRES\STACK\ICC!—-98\DUCKCREK\OH—-DATA



Duck Creek Hg Sampling Program — Ontario Hydro Analysis Spreadsheet
Testing Conducted on July 14—16, 1998

Date 7/14 7/14 7/15 7/15 7/16 7/16 J
Location ESP Inlet |FGD Outlet| ESP Inlet |FGD Outlet] ESP Inlet |FGD Outle
dsm? 1.494 3.044 1.217 2.888 1.247 2.559
Filter Solids
mass, g 9.7000 0.0380 8.0012 0.0081 7.2084 0.0210
ppm Hg 0.22 1.8 0.21 5.50 0.23 1.70
ug Hg on Filter 2.134 0.068 1.680 0.045 1.658 0.036
ug/m? 1.43 0.02 1.38 0.02 1.33 0.01
RINSES:
Probe
lig. vol. mL 225 147 152 205 227 230
ppb Hg 1.59 2.75 0.94 2.53 1.38 0.5
pg/m? 0.24 0.13 0.12 0.18 0.25 0.04
KCl
lig. vol. mL 573 843 558 806 558 799
ppb Hg 11.83 3.14 11.05 4.38 6.78 1.68
ug/m? 4.54 0.87 5.07 1.22 3.03 0.52
HNO,/H,0,
lig. vol. mL 175 177 177 177 175 177
ppb Hg 0.5 0.5 0.5 0.5 1.84 2.31
pg/m’ 0.06 0.03 0.07 0.03 0.26 0.16
KMnO,
lig. vol. mL 244 242 250 250 250 246
ppb Hg 12.11 17.38 3.80 16.19 5.04 16.32
ug/m? 1.98 1.38 0.78 1.40 1.01 1.57
HCI Rinse
lig. vol. mL 100 100 100 100 100 100
ppb Hg 0.50 1.79 1.16 0.50 0.50 0.50
ug/m? 0.08 0.06 0.10 0.02 0.04 0.02
Hg Speciation:
Particulate, ug/m? 1.43 0.02 1.38 0.02 1.33 0.01
Particulate, % 17.3% 0.9% 18.4% 0.5% 22.4% 0.6%
Oxidized, ug/m? 4,78 1.00 5.18 1.40 3.29 0.57
Oxidized, % 57.7% 40.2% 69.0% 48.9% 55.5% 24.4%
Elemental, ug/m? . 2.07 1.47 0.95 1.45 1.31 1.75
Elemental, % 25.0% 58.9% 12.6% 50.6% 22.1% 75.0%
Total ug/m3 8.27 2.49 7.51 2.87 5.92 2.33

Underlined values for impinger analysis (0.5 ppb) indicate "less than" value

O:\APPRES\STACK\ICCI—-98\DUCKCREK\OHCALC




Duck Creek Station Hg Material Balance Worksheet

Test ID 1 2 3 Avg SDEV |PRSD|
Date _ 7/14/98 7/15/98 7/16/98
Coal Feed, Ib/hr (dry) 311737 315731 305336 310935 5223| 1.7%
Dry tph 155.9 157.9 152.7 155.5 26| 1.7%
FGD Inlet dscfm Flue Gas 789800 798100 786800 791567 5831| 0.7%
FGD Outletinlet dscfm Flue Gas 869600 875300 853400 866100 11318 1.3%
% 02 54 5.3 5.5
FGD Inlet Nm3®/min 24610 24771 24151 24511 320 1.3%
FGD Outlet Inlet Nm3/min 22888 28115 22542 22848 287 | 1.3%
Heating Value, Btu/lb 12748 12734 12777 12753 22| 0.2%
MM Btu/hr (f—factor) 3974 4021 3901 3965 60| 1.5%
F—Factor 9737 9750 9671

311737 315731 305336
Coal % Carbon 70.64 70.85 70.76 70.75 0.10{ 0.1%
Ib/hr Carbon to Boiler 220211 223695 216056 219987 3810| 1.7%
% Ash in Coal - 10.08 10.03 9.82 9.98 0.14| 1.4%
Ib/hr Ash to Boiler 31423 31668 | 29984 31025 906| 2.9%
Bottom Ash Mass Rate, Ib/hr 13100 12730 14600 13477 986| 7.3%
% Ash in Bottom Ash 89.2 92.7 78.5 . 86.8 7.4 8.5%
Ib/hr Ash 11685 11801 11461 11649 172 1.5%
% of Ash Input 37.2% 37.3% 38.2% 37.6% 0.6%{ 1.5%
ECON Ash Mass Rate, Ib/hr 1200 1200 1200 1200 0] 0.0%
% Ash in Bottom Ash 73.5 70.7 451 63.1 15.6| 24.7%
Ib/hr Ash 882 848 541 757 187 | 24.7%
% of Ash Input 2.8% 2.7% 1.8% 2.4% 0.5%| 22.4%
ESP Ash Mass Rate, Ib/hr 19900 19640 19250 19597 326| 1.7%
% Ash in ESP Ash 94.7 96.8 93.4 95.0 17| 1.8%
Ib/hr Ash 18845 19012 17980 18612 552 3.0%
% of Ash Input 60.0% 60.0% 60.0% 60.0% 0.0%| 0.1%
Ib/hr Ash Output 31413 31661 29982 31018 903| 2.9%
Total Ash Mass Balance 100.0% 100.0% 100.0% 100.0% 0.0%| 0.0%
Fjue Gas dscfm 869600 875300 853400 866100 11318| 1.3%
Flue Gas % CO, 13.5 13.6 13.4 13.5 0.1| 0.7%
Ib/hr, CO, 801531 812761 780773 798355 16166| 2.0%
Ib/hr C 218599 221662 212938 217733 4409| 2.0%
% of Total C 99.3% 99.1% 98.6% 99.0% 0.4%| 0.4%
% Carbon in Bottom Ash 9.4 6.8 19.3 11.8 6.6| 55.5%
Ib/hr Carbon in Bottom Ash 1231 866 2818 1638 1034 | 63.1%
% Carbon in ECON Ash 25.8 27.9 51.5 35.1 14.2| 40.5%
Ib/hr Carbon in ECON Ash 310 335 618 421 171| 40.5%
% Carbon in ESP Ash 3.8 2.2 4.9 3.6 14| 37.2%
Ib/hr Carbon in ESP Ash 756 432 943 711 258| 36.3%
Total Ib/hr Carbon in Ash Streams 2297 1633 4379 2770 1427 | 51.5%
Total Carbon Mass Balance 100.2% 99.7% 100.3% 100.0% 0.3%| 0.83%




Duck Creek Station Hg Material Balance Worksheet

% Sufur in coal

Ib/hr S

Ib/hr SO, at FGD Inlet
ppmv SO, at FGD Outet
Ib/dscf SO, at FGD Outet
Ib/hr SO, at FGD Outlet

Removal Rate
Stack Ib hr SO,

Ib/hr removed

moles of sulfur
Stoichometric Ratio
moles gypsum produced
Mol Wt of FGD Product
Ib/hr gypsum produced

ppm Hg in Coal
mg/s Hg to System

Limestone Feed Rate, tph
ppm Hg in Limestone
mg/s Hg to System

net mg/s Hg Input

ppm Hg in Bottom Ash
mg/s Hg in Bottom Ash
% Hg in Bottom Ash

ppm Hg in ECON Ash
mg/s Hg in ECON Ash
% Hg in ECON Ash

ppm Hg in ESP Ash
mg/s Hg in ESP Ash
% Hg in ESP Ash

ppm Hg in FDG Solids
mg/s Hg in FGD Solids
% Hg in FGD Solids

mg/s FGD Filtrate

ug/m*® Hg FGD Outlet Gas
mg/s Hg in FGD Outlet Gas
% Hg in FGD Outlet Gas

Total mg/s Hg Output
Net Material Balance

ug/m> Hg ESP Inlet Sample
mg/s Hg in Inlet Gas

% Hg in Inlet Gas

Balance at ESP Inlet

Removal Across FGD (Flue Gas)
Removal Across FGD (Solids)

Removal Across System

4.09
12750
25500

540
9.00E—05
4694

81.6%
4694

20806
325

1

325
129
41937

0.082
3.22

16
0.08
0.12
3.34

0.01
0.02
0.5%

0.03
0.00
0.1%

0.10
0.25
7.8%

0.42
2.22
68.9%

0.05

2.68
1.08
33.5%

3.62
108.4%

8.87
3.64
113.0%
113.5%

68.1%
63.4%

66.5%

4.05
12787
25574

500
8.33E—-05
4375

82.9%
4375

21199
331

1

331
129
42730

0.082
3.26

16
0.03
0.12
3.38

0.05
0.08
2.5%

0.06
0.01
0.3%

0.11
0.27
8.3%

0.25
1.35
41.3%

0.07

3.07
1.27
38.9%

3.03
89.5%

8.06
3.33
102.0%
104.5%

58.4%
56.2%

61.1%

4.14
12641
25282

535
8.91E-05
4564

81.9%
4564

20718
324

1

324
129
41760

0.082
3.15

16
0.03
0.12
3.27

0.05
0.09
2.9%

0.04
0.01
0.2%

0.11
0.27
8.5%

0.30
1.60
50.7%

0.07

2.50
1.02
32.3%

3.03
92.6%

6.50
2.62
83.0%
85.9%

56.6%
63.4%

67.7%

4.09
12726
25452

525
B.75E—05
4544

82.1%
4544

20908
327

327
42142

0.082
3.21

16
0.03
0.12
3.33

0.04
0.06
2.0%

0.04
0.01
0.2%

0.11
0.26
8.2%

0.32
1.72
53.6%

0.06

2.75
1.12
34.9%

3.28
96.8%

7.81
3.19
99.3%
101.3%

61.0%
61.0%

65.1%

0.04
76
151
22
3.62E—06
160

0.7%
160

255
4

4

515

0.00
0.05

0.00
0.00
0.05

0.02
0.04
1.3%

0.02
0.00
0.1%

0.01
0.01
0.4%

0.09
0.45
14.0%

0.01

0.29
0.13
3.5%

0.34
10.1%

1.20
0.52
156.1%
14.0%

6.2%
4.1%

3.5%

1.1%
0.6%
0.6%
4.1%
4.1%
3.5%

0.8%
3.5%

1.2%
1.2%

1.2%

1.2%

0.0%
1.7%

0.0%
0.0%
0.0%
1.6%

62.7%
64.3%
64.8%

35.1%
35.1%
34.0%

5.4%
4.2%
4.4%

26.7%
26.0%
26.1%

18.2%

10.6%
11.6%
10.0%

10.5%
10.4%

15.4%
16.3%
15.2%
13.9%

10.1%
6.8%

5.4%




Duck Creek Method 2 Stack Volumetric Flow Data
Velocity & Temperature Traverse

Location FGD Outlet Duct Height 20 ft Bar,"Hg 29.19
Date 7/14/98 Duct Depth 20 ft Static, "H,0 —0.42
Time 1700—1830 Duct Area 400 ft? Dry Bulb °F 133
Tube I.D. S-—-31A % O, 7.1 Wet Bulb °F 133
C—Factor 0.793 % CO, 12.8 % H,0 15.50
Operator(s) RLO/LLA % N, 80.1 W.M. Wt 28.42
Ports labelicd from sampling port to far wall
PORT/ Distance Temp Delta P | Velocity | Null Yaw | Axial Vel
POINT [’ From Wall] [ °F ] [" H,O] [fps] [ °CW ] [fpsL_
A1 25 133 0.348 33.83 0 33.83]|
A-2 7.5 133 0.724 48.81 (0] 48.81
A-3 12.5 133 0.826 52.14 0 52.14
A—4 17.5 133 1.023 58.01 0 58.01
B—-1 2.5 133 0.741 49.38 0 49.38
B-2 7.5 133 0.451 38.50 0 38.50
B—-3 12.5 133 0.795 51.14 0 51.14
B—4 17.5 133 0.706 48.20 0 48.20
C-1 2.5 133 0.929 55.29 0 55.29
Cc-2 7.5 133 0.721 48.70 0 48.70
Cc-3 12.5 133 0.903 54 .51 0 54 .51
C—-4 17.5 133 0.886 53.97 0 53.97
D-1 2.5 133 0.528 41.67 0 41.67
D-2 7.5 133 0.646 46.09 0 46.09
D-3 12.5 133 0.740 49.35 0 49.35
D—-4 17.5 133 1.143 61.32 8 61.32
Average 133 0.757 49.43 0 49.43
Maximum 133 1.143 61.32 0 61.32
Minimum 133 0.348 33.83 (0] 33.83
SDEV 0.0 0.198 6.81 0 6.81
DATA SUMMARY
(Measured) (Axial)
Velocity, fps 49.43 49.43
Velocity, fpm 2966 2966
ACFM | 1186395| 1186395
SCFM 1029076 | 1029076
DSCFM 869569, 869569
Ex Air Free 574165| 574165
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Duck Creek Method 2 Stack Volumetric Flow Data
Velocity & Temperature Traverse

Location FGD Outlet Duct Height 20 ft Bar,"Hg 29.20
Date 7/15/98 Duct Depth 20 ft Static, "H,0 —0.29
Time 1320—1420 Duct Area 400 ft? Dry Bulb °F 133
Tube I.LD. S—31A % O, 5.3 Wet Bulb °F 133
C—Factor 0.793 % CO, 14.6 % H,0 15.10
Operator(s) RLO/LLA % N, 80.1 W.M.Wt 28.65
Ports labelled from sampling port to far wall
PORT/ Distance Temp Delta P | Velocity | Null Yaw | Axial Vel
POINT [’ From Wall] [ °F ] [* H,0] [fps] [ °CW ] [fps]
A-1 25 133 0.273 29.85 0 29.85
A-2 7.5 133 0.434 37.60 0] 37.60
A-3 12.5 133 0.831 52.05 0 52.05
A-—-4 17.5 133 0.844 52.46 0 52.46
B—-1 2.5 133 1.162 61.55 0 61.55
B-2 7.5 133 0.742 49.20 0| .49.20
B—-3 12.5 133 0.977 56.45 0] 56.45
B-4 17.5 133 0.850 52.65 0 52.65
Cc-1 2.5 133 1.143 61.05 0 61.05
C-2 7.5 133 0.797 50.97 0 50.97
C-3 12.5 133 0.822 51.76 0 51.76
C—4 17.5 133 0.743 49.23 0 49.23
D—-1 2.5 133 0.382 35.29 0] 35.29
D-2 7.5 133 0.785 50.60 0 50.60|
D-3 12.5 133 0.942 55.42 0 55.42
D—4 17.5 133 0.642 45.75 8 45.75
Average 133 0.773 49.49 0 49.49
Maximum 133 1.162 61.55 o] 61.55
Minimum 133 0.273 29.85 0 29.85
SDEV 0.0 0.239 8.44 0 8.44
DATA SUMMARY
(Measured) (Axial)
Velocity, fps 49.49 49.49
Velocity, fpm 2969 2969
ACFM 1187786 | 1187786
SCFM 1030973 | 1030973
DSCFM 875296| 875296
Ex Air Free 653331| 653331
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Duck Creek Method 2 Stack Volumetric Flow Data

Velocity & Temperature Traverse

Location FGD Outlet Duct Height 20 ft Bar,"Hg 29.26
Date 7/16/98 Duct Depth 20 ft Static, "H,0 —0.31
Time 1240-—1340 Duct Area 400 ft? Dry Bulb °F 133
Tube I.D. S—-31A % O, 5.5 Wet Bulb °F 133
C—Factor 0.793 % CO, 14.4 % H,0 16.30
Operator(s) RLO/LLA % N, 80.1 W.M.Wt 28.48
Ports labelled from sampling port to far wall
PORT/ Distance Temp Delta P | Velocity | Null Yaw | Axial Vel
POINT [’ From Wall] [ °F ] [* H,0O] [fps] [ °CW ] [fps]
A—1 2.5 133| © 0.274 29.97 0 29.97
A—2 7.5 133 0.614 44.82 0 44.82
A-3 12.5 133 0.841 52.48 0] 52.48
A—4 17.5 133 0.825 51.97 0 51.97
B—1 2.5 133 0.824 51.93 0 51.93
B—-2 7.5 133 0.797 51.07 0] 51.07
B-—-3 12.5 133 0.814 51.63 0] 51.63
B—4 17.5 133 1.046 58.52 0 58.52
Cc—-1 2.5 133 1.094 59.84 0 59.84
c-2 7.5 133 0.500 40.44 0 40.44
Cc-3 12.5 133 0.686 47.39 0 47.39
C—4 17.5 133 0.746 49.43 0 49.43
D—-1 2.5 133 0.428 37.42 0] 37.42
D-2 7.5 133 0.871 53.40 0 53.40
D-3 12.5 133 0.894 54.09 0 54.09
D—-4 17.5 133 0.680 4717 8 4717
Average 133 0.746 48.85 0 48.85
Maximum 133 1.094 59.84 0 59.84
Minimum 133 0.274 29.97 0 29.97
SDEV 0.0 0.207 7.44 0 7.44
DATA SUMMARY
(Measured) (Axial)
Velocity, fps 48.85 48.85
Velocity, fpm 2931 2931
ACFM 1172363 | 1172363
SCFM 1019627 | 1019627
DSCFM 853428 | 853428
Ex Air Free 628842 628842
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DUCK CREEK Hg Sampling Program — Acid Gas Removal Rates

Location Inlet Qutlet Inlet Outlet Inlet Outlet
Date July 14 July 14 July 15 July 15 July 16 July 16
Start Time 1335 1335 1105 1105 0953 1021
Stop Time 1500 1505 1229 1235 1110 1141
Sample Type Acid Gas | Acid Gas | Acid Gas | Acid Gas | Acid Gas | Acid Gas
Y factor of dry gas meter - 1.050 1.000 1.050 1.000 1.050 1.000
Gas Volume -t 53.60 53.35 62.90 64.95 40.55 63.23
Delta H of dry gas meter -"H0 1.57 1.13 2.00 1.80 1.00 2.00
Meter Temperature -°F 110.5 1121 105.8 110.8 104.5 1113
H>0 Weight - gm 153.1 203.0 167.8 266.4 105.0 240.8
Sample Time — minutes 84 90 86 97 76 80
Barometric Pressure -"Hg 29.19 29.15 29.20 29.20 29.29 29.28
Static Pressure -"H,0 —10.00 -0.48 —10.00 —-0.50 —10.00 -0.50
% Oxygen - 2.5 5.4 2.2 53 2.6 55
% Carbon Dioxide - 17.5 14.6 17.7 14.8 17.5 14.6
% N, + CO - 80.0 80.0 80.1 79.9 79.9 79.9
Stack Temp (Dry Bulb) -°F 300 141 315 141 315 140
Sample Volume — DSCF 51.00 48.09 60.43 58.88 39.07 57.45
ABS ST PRES —*Hg 28.45 29.11 28.46 29.16 28.55 29.24
ABS ST TEMP -°R 760 601 775 601 775 600
H,0 — % by Vol ~ w/ droplets 12.4 16.6 11.6 17.6 11.2 16.5
Water Volume - std ft® 7.21 9.56 7.90 12.55 4.95 11.34
Dry Molecular Weight — Ib/lb—mole 30.90 30.55 30.92 30.58 30.90 30.56
Wet Molecular Weight - lb/lb—mole 29.30 28.47 29.43 28.37 29.45 28.49
% EXCESS AIR - 13.4 34.4 11.6 33.6 14.1 35.3
Dry Mole Frac. - 0.876 0.834 0.884 0.824 0.888 0.835
Wet Mole Frac. - 0.124 0.166 0.116 0.176 0.112 0.165
DSCFM (rounded) 789800 866300] 798100 874900] 786800 853200
Impinger Components Wis & Volumes

Vol NaOH, mL 1000 1000 1000 1000 1000 1000
ppm Cl 157 6 158 4 108 4
ppm F 11 0.5 21 0.5 7 0.5
Vol H,0,, mL 500 500 500 500 500 500
ppm Cl 0 4] V] o /] 0
ppm F 0 0 o [¢] (4] o
Total ug Cl 157000 6000 158000 4000 108000 4000
Total Ib Cl 3.46E—-04| 1.32E—-05]3.48E—-04| 8.82E—06|2.38E—04| 8.82E—06
Ib/dscf — CI 6.79E—-06| 2.75E—07]|5.77E—-06| 1.50E—07]|6.10E—06| 1.54E—07
ppmv Cl 72 3 61 2 65 2
Ib/hr C1 322 143 276 7.9 288 7.9
% Cl Removal 95.6% 97.2% : 97.3%

(< Values) (< Values) (< Values)
Total ug F 11000 500 21000 500 7000 500
Total b F 2.43E-05| 1.10E—06}4.63E—-05| 1.10E—-06|1.54E—-05| 1.10E—06
Ib/dscf — F 4.76E—-07| 2.29E—-08|7.66E—07| 1.87E—08]3.95E-07| 1.92E—-08
ppmv F 9 0.4 15 0.4 8 0.4
Ib/r F 22.5 1.2 36.7 1.0 18.7 1.0
% F Removal >94.7% >97.3% >94.7%
HCI Emissions HF Emissions
Inlet Outlet Inlet Outlet
ppmv 66 2 11 <0.4
Ib/hr 295 10.0 26.0 <t1.1)
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Sample Calculations
CONSOL R&D Stack Sampling Calculations

Client: CILCO : Plant: Duck Creek :
Test Number: ONE Test Date: July 14, 1998

Test Location: FGD Outlet

Test Period: 1225 -1520

Volume of combustion air produced per MM Btu of fuel combusted (Fuel F-Factor)

%S
%N

%0

KI(K, x %H) + (K. x %C) + (K, x %S) + (K, x %N) - (K, x %0)]
GCV

10°[(3.64 x 4.85) + (1.53 x 70.64) + (0.57 x 4.09) + (0.14 x 1.37) - (0.46 x 8.81)]

12748

9737 standard cubic feet of combustion gas per MM Btu of heat Input

Volume of combustion gas per unit of heat input (dscf/MM Btu)
Conversion Factor, (10° Btu per MM Btu)

3.64 scf gas produced per pound of hydrogen in fuel
1.53 scf gas produced per pound of carbon in fuel
0.57 scf gas produced per pound of sulfur in fuel

0.14 scf gas produced per pound of nitrogen in fuel
0.46 scf gas accounted for per pound of oxygen in fuel
Gross caloric value of fuel, (Btu/lb)

Percent hydrogen in fuel, dry basis

Percent carbon in fuel, dry basis

Percent sulfur in fuel, dry basis

Percent nitrogen in fuel, dry basis

Percent oxygen in fuel, dry basis



2,

Volume of dry gas sampled at standard conditions, dscf (68 °F and 29.92" Hg)

Vm (std) = 17.64 x Y x Vm x [Pb + (AH/13.6)]
(Tm + 460 °F)
Vm (std) = 17.64 x 1.000 x 118.46 x [29.19 +(2.48/13.6)]
(111.10 + 460)
Vm (std) = 107.47 dscf of gas sampled
= 3.04 dscm sampled (107.47 x 0.0283 cm/cf)
~ Where:
Vm (std) = Volume of gas collected corrected to standard conditions, (dscf)
Vm = Volume of gas measured by dry gas meter at meter conditions, (dscf)
Pb = Barometric Pressure, “Hg
AH = Average pressure differential across meter orifice, “H,0O
Y = Dry gas meter calibration factor
17.64 = Conversion factor for temperature and pressure
13.6 = Conversion factor for inches of water to inches of Hg

Volume of water vapor in gas sample, scf at standard conditions

Vw (std) = (0.0471 x Vwc)

Vw (std) = (0.0471 x 420.1)

Vw (std) = 19.79 scf

Where:

Vw (std) = Volume of water vapor in gas sample at standard conditions, scf
Vwc = Weight of water collected in impinger train, grams

0.0471 = Conversion factor for weight of water to volume, scf/g



4. Moisture content of flue gas

Bws = Vw (std) / [Vw (std) + Vm (std)]

Bws = 19.79/[19.79 + 107 .47]

Bws = 0.155

Where:

Bws = Fraction of water vapor in flue gas by volume
5. Mole fraction of dry gas volume

Md = 1-Bws

Md = 1-0.155

Md = 0.845

Where:

Md = Mole fraction of dry gas volume
6. Dry molecular weight of flue gas, Ib/Ilb-mole

Mwd = (0.44 x %CO,) + (0.32 x %0,) + (0.28 x %N,)

- MWd = (0.44 x 12.8) + (0.32 x 7.1) + (0.28 x 80.1)

Mwd = 30.33 Ib/Ib-mole

Where:

MWd = Dry molecular weight of flue gas, Ib/lb-mole

0.44 = Molecular weight of CO, /100

0.32 = Molecular weight of O,/ 100

0.28 = Molecular weight of N, / 100

Notes: The argon content of flue gas is calculated as nitrogen.
CO concentrations were less than 50 ppmv and had no impact on molecular weight.



7.

Wet molecular weight of flue gas, Ib/lb-mole

MWw = [MWd x Md] + [18.00 x (1 - Md)]

- MWw = [30.33 x 0.845] + [18.00 X (1 - 0.845)]
MWw = 28.41 Ib/ib-mole
Where:
MWs = Wet molecular weight of flue gas, Ib/lb-mole
18.00 = Molecular weight of water vapor, Ib/lb-mole

Average velocity of flue gas at actual conditions, feet per second

Vs = 85.49 x Cp x (AP)* x (Ts / Ps / MWw)*
Vs = 85.49 x 0.813 x 0.706* x [(460 + 133) / 29.15 / 28.41]*
Vs = 49.42 fps |
. Where:
Vs = Average flue gas velocity, fps
85.49 = Conversion factor
Cp = Pitot tube calibration value
Ts = Absolute average temperature of flue gas, (°F + 460 = °R)
Ps = Absolute pressure of stack, “ Hg, (Ps = Pb + P static)
AP = Average pitot tube pressure differential

Actual flue gas volumetric flowrate, acfm

Qa = 60 x Vs x As
Qa = 60 x 49.42 x 400
Qa = 1,186,400 (rounded) acfm
" Where:
Qa = Actual flue gas volumetric flowrate, acfm

As = Cross-sectional area of stack or duct, ft?



10.

1.

12.

Flue gas volumetric flowrate at standard conditions, dscfm

Qs
Qs
Qs

Where

Qs

1764xMdxQa xPs/Pt
17.64 x 0.845 x 1,186,400 x 29.15/ 593

869,600 (rounded) dscfm
(24,610 dscmm)

Flue gas flowrate at standard conditions, dscfn’i

Isokinetic variation from final sampling data, percent

Where:

An

100 x Ts x Vm(std) x 29.92
60 x 528 x Vs x An x 8 x Ps x Md

100 x 593 x 107.47 X_ 2992

60 x 528 x 49.42 x 0.00037 x 135 x 29.15 x 0.845

99%

Isokinetic sampling rate, %
Sampling time, minutes

Cross-sectional area of nozzle, ft?

Process heat input, MM Btu/h

Hin

Hin

Hin

Where:

Hin

%0,

Qs x 60 x [(20.9 - %02) / 20.9]
Fd

869,600 x 60 x [(20.9 - 5.4) / 20.9] -
9737

3,974 MM Btu/h

Process heat input, MM Btu/h

%0, in flue gas



13. Coal firing rate, Ib/h

CFR = Hin x 10°
GCV
. CFR = 3,974.000,000
12,748
CFR = 311,700 Ib/h (155.9 tph)
Where:
CFR = Coal firing rate, Ib/h

CALCULATION OF ONTARIO HYDRO Hg RESULTS

14. Particulate Hg in Ontario Hydro Sampling Train, ug/m®

Hg? = ppm Hg on filter solids x solid wt.
Vm(std- dry standard cubic meter)
- HgP = 1.80x 0.0380/ 3.04
Hg° = 0.02 ng/m®
Where:
Hg? = Particulate Hg, ng/m®

15. Total Hg in KCI Impinger, ug

Hayc = ng/mL by CVAA x mL solution
1000
Haxe = 3.14 x 843 /1000
Hgyc = 2.65 total g of Hg in solution
- Where:

Hgke = Total Hg in KC! impinger, rg



16. Total oxidized Hg, ug/m®

Hg™ = 49 Hg in Probe Rinse and KCI Impinger
Vm(std- dry standard cubic meter)

Hg"™ = 3.04/3.04

Hg" = 1.00 pg/m®

Where:

Hg*" = Concentration of oxidized Hg in flue gas, ug/m®

17. Total elemental Hg, ng/m®

Hg® = ¢4 Hag in nitric acid & permanganate impingers and final rinse
Vm(std- dry standard cubic meter)

Hg° = 4.4713.04

Hg° = 1.47 pgim®

Where:

Hg° = Concentration of elemental Hg in flue gas, ug/m®

18. Total Hg, ng/m®

Hg*' = HgP + Hg™ + Hg’

© Hg™ = 0.02 + 1.00 + 1.47
Hg'* = 2.49 ug/im®
Where:

1

Hgt Total Hg Concentration in flue gas, ug/m®



19.

20.

Total Hg mass emission rate, Ib/h

Hg(mr)

Hg(mr)

Hg(mr)

Where:

Hg(mr)

= Ha™ x Qs(m®) x 60
10° x 453.5

2.49 x 24,610 x 60
10° x 453.5

0.008 Ib/h

Hg mass emission rate, Ib/hr

Total Hg mass emission rate, 1b/10"? Btu

Hg(cr)

Hg(cr)

Hg(cr)

- Where:

Hg(cr)

Note:

= Hg (mr) x 10"
Hin

= 0.008 x 10%
3,974 x 10°

2.01 1b/10" Btu of Heat Input

Total Hg emission rate, Ib/10'? Btu

Any deviation in the values presented in these calculations from those reported in
the report and spreadsheets are due to rounding procedures.
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Field Recovery and Sample Login Data

Ontario Hydro Train Recovery Sheets
(Filter Weight and Liquid Volume Summary)
Example of Ontario Hydro Sample Login Sheets
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ICCI MERCURY SAMPLING PROGRAM AT DUCK CREEK STATION
Ontario Hydro Hg Sampling Train Recovery Data

Date: 7~/¥- 3% TestiD:__/
ESP INLET TRAIN:
Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg | Total ug Hg
1 Filter ' '
v 2 Probe Rinse 2259 | 2259\ ]. 595 3
7 3 KCl! Impingers 3*¢| 4423 )5 o 5734 /.53
» 4 |HNO,H,O, Impinge?®| /oo 75 /75 1< |
/5 __|KMnO, Impingers ***| A8 so | AR¥¥ /2.4
7 6 Acid Rinse of KMnO, /o6 /oo </

Total Particulate Wt. 9. 3000 grams

ESP OUTLET / SCRUBBER INLET TRAIN: _

Condensate Total /32 ¥ mL

LR
RN

Bottle # Description imp Vol | Rinse Vol| Final Vol | ppb Hg | Total ug Hg l
1 Filter ' "
2 |Probe Rinse TN L
3 |KCl Impingers T~ _—
4 |HNO.H,O, Impinger ] >
5 KMnO, Impingers T T~
- - Py j e
6 Acid Rinse of KMnO, /// \\
Total Particulate Wt. grams Condensate Total mL
SCRUBBER OUTLET (STACK) TRAIN:
Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg | Total ug Hg
1 Filter '
¥ 2 |Probe Rinse (7¢-9 | J%¢-2 | 2.745
v 3 KCl Impingers  %*%| £93 /S o $Y3 e | B./%/
¥ 4 |HNOJH,0, Impingd™| ,» & 75 | /92 1<
¥ 5 |KMnO, Impingers Y #£9a So 2A¢2 | [7.3%
¥ 6  |Acid Rinse of KMnO, | /oo | /oo | )78

Total Particulate Wt. o. o 3§ grams

Recovered By:#&%c_

O:\appres\stack\ocdo98\recform

Condensate Total 420 ( mL

Date: 7-
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ICCI MERCURY SAMPLING PROGRAM AT DUCK CREEK STATION
Ontario Hydro Hg Sampling Train Recovery Data

Date: 7-/S- 9§ TestiD:
ESP INLET TRAIN:
Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg | Total ug Hg
1 Filter ,
v 2 Probe Rinse 3 /1SX2.° /S50 {0,742
v 3 KCl Impingers  3.o| 4o ¢ /50° SSEall.CS
. 4 HNO./H,O, Impingé™| /02, | 75 179 </
v5 KMnO, Impingers ™ 2.0 | sSo 2so | 3. 797
v 6 Acid Rinse of KMnO, | /oo /0% |/ ¢
|

Total Particulate Wt.__%: 2012 __ grams

Condensate Total_/2q9. £ mL

- mmm e e  semme et s  mwe e e mamt  eemn e e oy oone s e Gt emw  Gme e mmm s s G ww e e m— — v — — . — — —— a—

ESP OUTLET / SCRUBBER INLET TRAIN:

Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg Total ug Hg "
1 Filter '
2 Probe Rinse \\ //
3 KCI Impingers Nl _—
4  |HNO./H,O, Impinger >
5 KMnO, Impingers T T~
6 Acid Rinse of KMnO, e \\\
Total Particulate Wt. grams - Condensate Total mL
SCRUBBER OUTLET (STACK) TRAIN: | R
Bottle # Description imp Vol |Rinse Vol| Final Vol | ppb Hg | Total ug Hg
1 Filter
vV 2 Probe Rinse 2% 5 Xo¥-S [ Q.532
y 3 KCl impingers “'* Xy /56 el ¥ 375
# 4 |HNOLH,O, impinger®| /el 7S /77 < |
/ 5 _|KMnO, Impingers **% oo So 250 | /6./F
/ 6 Acid Rinse of KMnO, /0 /0 o L)

Total Particulate Wt. o « & £/ grams

Recovered By: #M/

O:\appres\stack\ocdc98\recform

Condensate Total R ¢5-/ mL

Date:_7-/5- 2%




ICCI MERCURY SAMPLING PROGRAM AT DUCK CREEK STATION

Ontario Hydro Hg Sampling Train Recovery

Data

(o

Date:_2-/¢- 95 TestiD:__ 3
ESP INLET TRAIN: .
Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg | Total ug Hg
1 Filter
7 2 Probe Rinse , 223.6 | 22R.L 1 /.3797
v/ 3 KCl Impingers  3sa | 458 /5o | ST S mlg. 27¢
7 4 |HNO./H,O, Impingéf® /¢ o 75 | 178 /. 935
/5 KMnO, Impingers <°° _Reo So A5 o (45,039
v 6 Acid Rinse of KMnO, /60 /3 o £/
Total Particulate Wt._7. 2 o £4 grams Condensate Total__//%.3 mL
ESP OUTLET / SCRUBBER INLET TRAIN: _ . _
Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg [ Total ug H
1 Filter
2 |Probe Rinse T~ P
3 KCI Iimpingers T~ |
4 HNO./H,0, Impinger >
5 KMnO, Impingers ] T
6 |Acid Rinse of KMnO, - I
Total Particulate Wt. grams Condensate Total mL
SCRUBBER OUTLET (STACK) TRAIN:
Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb j_g | Total ug Hg
1 Filter |
v 2 Probe Rinse 2277 | 2297 1 </
7 3 KCI Impingers  4*°| 249 /50 227 1/.¢7¢%
v 4 |HNO.H,0, Impingét® /o 2 75 127 12.30%
V5 KMnO, Impingers **% ,2¢ Seo S AR VA 53
7/ 6 |Acid Rinse of KMnO, - /80 /oo | £/
Total Particulate'Wt. 9- 8 /O __grams Condensate Total__ 374 ¢ mL

Date:__7 - /£ °'7f




ICCI MERCURY SAMPLING PROGRAM AT DUCK CREEK STATION
Ontario Hydro Hg Sampling Train Recovery Data

Date: 7/14/98 TestID: ONE -
ESP INLET TRAIN:
Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg Total ug Hg
1 Filter
2 Probe Rinse 2254 2254 1.595
3 KCI Impingers 423 150 573 11.83
4 HNO./H,O, Impinger 100 75 175 <1
5 KMnO, Impingers 194 50 244 12.11
6 Acid Rinse of KMnO, 100 100 <1

Total Particulate Wt.: 9.7000 grams

Condensate Total: 139.4 mL

— e — e momn — —— —— — — — o— —— m— m—— — —— —— —— — — — — o— o - — —— o o —— e - m— —— —— — —

ESP OUTLET / SCRUBBER INLET TRAIN:

Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg | Total ug Hg|

1 Filter
2 Probe Rinse
3 KCI Impingers
4 HNO,/H,O, Impinger
5 KMnO, Impingers
6 Acid Rinse of KMnO,

Total Particulate Wt. grams Condensate Total mL

SCRUBBER OUTLET (STACK) TRAIN: ‘ ,

Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg | Total ug Hg |-
1 Filter

-2 - |Probe Rinse 146.9 146.9 2.75

3 KCI Impingers 693 1580 843 3.14
4 HNO,/H,0O, Impinger 102 75 177 <1
5 KMnO, Impingers 192 50 242 17.38
6 Acid Rinse of KMnO, 100 100 1.79

Total Particulate Wt.: 0.0382 grams

Recovered By: O.C. Bedillion

O:\appres\stack\ocdo98\recform

Condensate Total: 420.1 mL

Date: 7/14/98




ICClI MERCURY SAMPLING PROGRAM AT DUCK CREEK STATION
Ontario Hydro Hg Sampling Train Recovery Data

Date: 7/15/98 TestID: TWO

ESP INLET TRAIN:

Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg | Total ug Hg |
1 Filter
2 Probe Rinse 152 152 0.94
3 KCI Impingers 408 150 558 11.05
4 - |HNO,/H,O, Impinger 102 75 177 <1
5 |KMnO, Impingers 200 50 250| 3.797
6 |Acid Rinse of KMnO, 100 100 1.16

Total Particulate Wt.: 8.0012 grams Condensate Total: 120.8 mL

ESP OUTLET / SCRUBBER INLET TRAIN:

Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg | Total ug Hg|
1 Filter '
2 Probe Rinse
3 KCI Impingers
4 HNO,/H,O, Impinger
5 KMnO, Impingers
6 Acid Rinse of KMnO,

Total Particulate Wt. grams Condensate Total mL

SCRUBBER OUTLET (STACK) TRAIN:

Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg | Total ug Hg
1 Filter ' '
2 Probe Rinse 204.5 204.5 2.53
3 KCI Impingers 656 150 806 4.38
4 HNO,/H,O, Impinger 102 75 177 <1
5 KMnO, Impingers 200 50 250 16.19
6 Acid Rinse of KMnO, 100 100 <1

Total Particulate Wt.: 0.0081 grams

Recovered By: O.C. Bedillion

O:\appres\stack\ocdo98\recform

Condensate Total: 385.1 mL

Date: 7/15/98




ICCI MERCURY SAMPLING PROGRAM AT DUCK CREEK STATION

Ontario Hydro Hg Sampling Train Recovery Data
TestID: THREE

Date:

7/16/98

ESP INLET TRAIN:

Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg | Total ug Hg
1 Filter
2 Probe Rinse 222.6 222.6 1.38
3 KCI Impingers 408 150 558 6.78
4 HNO,/H,O, Impinger 100 75 175 1.84
5 KMnO, Impingers 200 50 250 5.04
6 Acid Rinse of KMnO, 100 100 <1

Total Particulate Wt.: 7.2084 grams .

Condensate Total: 119.3mL

ESP OUTLET / SCRUBBER INLET TRAIN:

Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg | Total ug Hg|
1 Filter
2 |Probe Rinse
3 KCI Impingers
4 HNO,/H,O, Impinger
5 KMnO, Impingers
6 Acid Rinse of KMnO,
Total Particulate Wt. grams Condensate Total mL
SCRUBBER OUTLET (STACK) TRAIN:
Bottle # Description Imp Vol | Rinse Vol | Final Vol | ppb Hg Total ug Hg |
1 Filter '
2 Probe Rinse 229.7 229.7 <1
3 KCI Impingers 649 150 799 1.68
4 HNO,/H,0O, Impinger 102 75 177 2.31
5 KMnO, Impingers 196 50| 246 16.32
6 - |Acid Rinse of KMnO, 100 100 <1

Total Particulate Wt.: 0.0210 grams

Recovered By: O.C. Bedillion

O:\appres\stack\ocdo98\recform

Condensate Total: 374.4 mL

Date: 7/16/98
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Consolidation Coal Company

WAT ANALYSIS REQUEST

CONSOI.' Research & Development
Library, PA 15129
Submitted By ™. S. VeV, e Project ivoe __ 10 L\~ 2-2  Date submitted {?-Zo« gy
Sample Description Do\ Cuoek H% 1“".0;“3"’ - §sP T4 'e{\ C Ay
Sample Number Fo1s- O Rise RIS R dmpine T Ao T,
e Giso gy ST L U7
Analysis Number { /
pH L /

Acidity as CaCOj;

| Alkalinity as CaCOs
| _Hydroxide as CaCO;
Carbonate as CaCOj

Bicarbonate as CaCOy
Total Susp. Solids

Total Diss. Solids
Spec. Conductivity
Hardness
Turbidity
Aluminum
Calcium
rE;bn, Total
Iron, Dissolved
Magnesium
Manganese
Potassium
Sodium
| Osmotic Pressure
Chromium
- _Ammonia, N
Bromide
| Chloride
Fluoride
Nitrate, N
Nitrite, N

|_Sulfate

BOD s
(60)))]

Dissolved Oxygen
0il /Grease
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) Consolidation Coal Company

m Research & Development

Library, PA 15129
submitted By _YV1.5. D Vit Project iwo. _| b\ H-2z Date Submitted 7~ 20 T¥
Sample Description Ok Curek \“3 Y m’p;‘uﬁ ees - £SP Talet- F-)5-9%
Sample Number F5- KMu 0« /-c:p?ur F-ag-Hat R ase
iUl GG

T
\ _ /

WAKER ANALYSIS REQUEST

Analysis Number

pH
Acidity as CaCOj
|_Alkalinity as CaCOs
|_Hydroxide as CaCOj3
| Carbonate as CaCOi
Bicarbonate as CaCO
Total Susp. Solids
Total Diss. Solids
Spec. Conductivity
Hardness
Turbidity
Aluminum
Calcium
Iron, Total
Iron, Dissolved
Magnesium

Manganese
Potassium

Sodium
Osmotic Pressure
Chromium
|_Ammonia, N
Bromide
Chloride
Fluoride _
Nitrate, N
Nitrite, N
| Sulfate

BODs

COD

Dissolv n
0il/Grease

Coliform, Total
|_Coliform, Fecal

Wif} v 3qe Ll

—— —— ——d




APPENDIX D

Calibration Data

Gas Sampling Meters (Pre & Post Calibrations)
Pitot Tubes
Barometer
Nozzles Diameters
Initial Check of Teledyne Max 5 O, Analyzers

D1-1



'METER CALIBRATION DATA
DATE - 2/17/98 BAR —  28.54
METER —Nutech—1 OPERATOR — OCB
AH v v, T T T | Toe | IME | Y AR,

0.35 3.00 3.00 82.4 85.0 85.0 8.65| 1.004 1.756
0.50 5.00 5.00 82.4 83.7 84.0/ 12.27| 1.001} 1.819
1.00 5.00 5.01 81.2 86.7 g85.0, 8.80| 1.004 1.861
2.00 5.00 5.04 80.6 8g8.0| 850 6.28| 0.998 1.893
3.00| 10.00 10.09 78.8 89.7 85.0 10.30} 0.999 1.895
4.00| 10.00 10.13 78.8 91.0 86.0 9.03| 0.995 1.940

1.000| 1.861 o

STD DEV

0.003 STD | osges| 1.756
‘0.005| 0.092
BREVIOUS CALIBRATION: Uocd Sur ;
DATE =  2/2/96 N | o=l Gus
Y= 0982 _1.84 % CHANGE
AH = 1941 4.15 % CHANGE S"“”‘P\ - @
' FED o g \"\'
DATE =  2/6/97 : -
Y = 0.988 _1.23 % CHANGE
AH,= 1916 289 % CHANGE
[N1—2—98;RL61,"§/26/98]
Y= 1.000 AH = 1.861
N—

1 Calibration Date-— 2[1 7/98

S Y
D“‘Jﬁv 21+ -9%



- ‘METER CALIBRATION DATA p{ ¢

DATE - 2/18/98 BAR —  28.26
METER — Nutech—2 OPERATOR — OCB
AH | V. v, T, [ T, [ T.. [TIME | Y | AH__

0.35 3.00 2.96 79.4 77.0 75.3 8.55| 1.007 1.744
0.50 5.00 4.98 77.0 78.7 76.7| 12.03| 1.004 1.757
1.00 5.00 5.01 78.8 84.0 78.3 8.68| 1.000 1.836
2.00 5.00 5.03 78.8 86.7 79.7 6.25| 0.997 1.898
3.00{ 10.00 10.08 78.8 92.3 81.7| 10.20| 0.999 1.888

4.00| 10.00 10.14 78.8 95.0 83.0 8.97| 0.995 1.941

AVG 1.000 1.844
MIN 0.995 1.744
MAX | 1.007 1.941
v ' RANGE| 0.006 0. 098

PREVIOUS CALIBRATION: Us 0 S Wy

DATE = 1/29/96 |

Y= 0970 —~3.11 % CHANGE S"“”‘Q\‘“ %

AH, 1.959 5.88 % CHANGE Fed oA
DATE = 2/6/97

Y= 0.969 322 % CHANGE

AH,=  1.941 '5.00 % CHANGE

[N2—2—98;R1LO;2/26/98]
Y= 1.000 AH_= 1.844

N-—2 Calibration Date= 2/18/98

/WSO{%

s 7



METER CALIBRATION DATA Q‘ S

DATE - 2/17/98 BAR — 28.34
METER —Nutech—3 OPERATOR — OCB
AH vV, v, T, | T, [T [ TIME ] Y AH,,
0.35| 3.00| 284 770 793| 79.0/ 863 1.060| 1746
050 500 475 770 820 800 1222 1.059| 1794
1.00| 500/ 482 770| 867 830/ 887 1050 1.880
200 500 484 770/ 91.3| 847 637 1049 1.933
3.00 1000, 9.71| 788 950| 857 10.43| 1.044| 1.956
390 1000/ 9.76] 806/ 980 877 9.28| 1.037| 2019
AVG | 1.050| 1.888
MIN | 1.037| 1.746
MAX | 1.060| 2.019
RANGE| 0.011| 0.137
PREVIOUS CALIBRATION: Ueaeld Sou A:S
DATE = 1/29/96 Cus  SawmPRny
Y= 1.014 —3.52 % CHANGE ~ '
AH,=  1.953 334 %CHANGE | (W ¢5F Y.\e¥
DATE = 2/10/97
Y= 1.021 —2.81 % CHANGE
AH,=  1.943 2.84 % CHANGE
[N3—2—98;RLO;2/26/98]
Y= 1.050 AH,= 1.888

N—3 Calibration Date= 2/17/98 -



METER CALIBRATION DATA @‘ <

DATE - 2/18/98

, BAR —  28.27
METER —NuTech—5 OPERATOR — OCB
AH Vv, v, T, | T. [T [TME] Y AH,
035| 400/ 39| 770 760 753| 11.75| 1.022| 1836
050/ 500 493 788 79.0| 79.0| 1233 1.013| 1848
100, 500 485 788/ 830 823 895 1.036 1.935
200| 500 498 788 857| 830 643 1009 1997
300/ 10.00| 994 788 883 830| 1057 1.011| 2021
400| 10.00| 1004) 788 90.0| 830 9.22| 1.000| 2050
| AVG | 1.015| 1.948
STDDEV= 0083| MIN | 1.000| 1.836
| MAX | 1.036| 2.050
RANGE| 0.018] 0.107
PREVIOUS CALIBRATION: | 0
U bé& -g-vJ o
DATE =  4/1/96 Yo SemoVian D
Y= 1012 ~0.31 % CHANGE Hg Sampiiag
AH, =  1.924 —1.24 % CHANGE ¢SSP ITA\K
DATE =  2/7/97
Y= 1.008 —0.71 % CHANGE
AH,= 1928 ~1.08 % CHANGE
[N5—2—98;RLO;2/26/98]
Y= 1.015 AH, = 1.948
N-5 Calibration Date=

2/18/98
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METER CALIBRATION DATA

| Qo ;T

DATE - 5/10/99 BAR — 29.13
. METER —Nutech—1 OPERATOR — OCB
AH vV, V, T, T, -~ TIME Y AH,,

0.35 3.00 3.04 73.4 780 76.0 8.83| 0.993 1.764
0.50 5.00 5.05 73.4 83.0 79.3| 12.42| 1.003 1.781
1.00 5.00 5.08 75.2 88.0 80.7 8.95| 0.999 1.859
2.00 5.00 5.10 75.2 92.7 82.7 6.45| 0.998 1.924
3.00| 10.00 10.25 75.2 98.3 85.0| 10.60| 0.998 1.940
4.00| 10.00 10.31 75.2| 101.7 86.7| 9.23| 0.994 1.957
AVG 0.997 1.871

MIN 0.993 1.764

MAX 1.003 1.957

RANGE| 0.005 0.096

0.25 % CHANGE
—0.53 % CHANGE

—0.96 % CHANGE

PREVIOUS CALIBRATION:
DATE = 2/17/98
Y= 1.000
AH,=  1.861
DATE =  2/6/97
| Y= 0.988
AH,= 1916

2.36 % CHANGE

Mgy

$-17 '53

[N1-5-99;RLO;5/11/99]
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)!y‘lzjo A1l -5

[N2—5—99;RLO;5/11/99]

METER CALIBRATION DATA po 9]
DATE - 5/10/99 BAR —  29.13
METER —Nutech—2 OPERATOR -~ OCB
AH Vo | Yy To | T | T [TIME] Y AHg
035 300 311| 734 707 687 888 0957 1.809
0.50 500/ 515 73.4| 750 70.3| 1252 0968 1.841
1.00/ 500/ 514 734 790| 723| 912| 0074| 1946
200/ 6.00/ 6.6/ 734| 84.0] 747 7.87| 0980| 2003
3.00| 1000/ 10.30| 734| 89.0 76.7| 1072 0981| 2000
400| 10.00| 10.34| 73.4| 930| .78.7] 930/ 0980| 2001
; AVG | 0973 1.933
STDDEV= 0080 MIN | 0957 1.809
- | MAX | o0981| 2003
RANGE| 0.012| 0.097
PREVIOUS CALIBRATION:
DATE = 2/18/98 |
Y= 1.000 2.67 % CHANGE
AH,=  1.844 ~4.85 % CHANGE
DATE =  2/6/97
Y = 0.969 —0.45 % CHANGE
AH,=  1.941 0.39 % CHANGE



METER CALIBRATION DATA

Pes)

| ?»75 p‘

ARV

79

DATE - 4/30/99 BAR — 29.26
METER —Nutech—3 OPERATOR — OCB
AH v V, T T. T, | TIME | Y AH, |
03s| 300 286 761| 79.7| 780 888 1.053| 1.787
050/ 500/ 478 76.1| 823| 79.3| 12.47| 1.054| 1.806
100 500 478 76.1| 850/ 807 898 1057 1.871
200, 500 481 76.1| 880 817 647 1051| 1935
soo| 1000| 961| 76.1| 920| 830 1053 1.055| 1.921
400| 1000| 966/ 761| 953 843| 9.20| 1.051| 1949
| AVG | 1.053| 1878
STD DEV STDDEV = 0063| MIN | 1051 1787
MAX | 1.057| 1.949
RANGE| 0.003| 0.081
PREVIOUS CALIBRATION:
DATE = 2/17/98
Y= 1.050 —0.33 % CHANGE
AH_,= .1.888 0.52 % CHANGE
DATE = 2/10/97
Y= 1021 ~3.18 % CHANGE
AH,=  1.943 3.34 % CHANGE

[N3—4—99B;RLO;4/30/99] .

25



METER CALIBRATION DATA

o

g

N

DATE - 7/20/99 BAR —  29.11 65
METER —NuTech—5 OPERATOR — OCB
AH VvV, V, T, [ T T . | TIME Y AH, |
0.35| 3.00 300/ 752| 75.7| 75.0 ' 898 0.999 1.841
0.50| 5.00 502 75.2| 78.0/ 76.0  12.60| 0.998 1.859
1.00| 5.00 502/ 752| 80.3| 76.0f 9.08/ 0.999 1.933
2.00{ 6.00 603! 752| 833| 76.0| 7.83| 0998 1.996
300/ 10.00| 10.14| 75.2| 853 76.0| 1065/ 0.989) 1.993
400/ 10.00| 1007| '75.2| 86.0] 760/ 9.22| 0.994| 1990
1 AVG 0.996 1.935
'STD DEV STD DEV 0.064| MIN 0.989 1.841
‘ ' MAX 0.999 1.996
RANGE| 0.005| 0.078
PREVIOUS CALIBRATION:
DATE = 2/18/98
Y = 1.015 1.85 % CHANGE
AH, = 1.948 0.65 % CHANGE
DATE = 2[7/97
Y = 1.008 1.17 % CHANGE
AH, = 1.928 —0.38 % CHANGE
[N5—7—99;RLO;7/20199]
Y = 0.996 AH, = 1.935
N—5 Calibration Date= 7/20/99



€6 Notebock No.
PRGJECT , _' . C Continued From Page
PITOT TUBE CALIBRATIONS .. : ., 10
I VY ;450(,,\(& b "Lo“-‘(
PITOT TUBE ID NUMBER— E-7 wnd abhe, eade o2,
PITOT TUBE DESCRIPTION— 7.5", REPLACABLE EXTENSION —
DATE CALIBRATED - 4/12/94 No Peblamg ene ygmxe(/
CALIBRATED BY— RLO,OCB
VELOCITY | SAMPLE STANDARD | S—TUBE |INDIVIDUAL| AVG OF APPROX
RANGE NUMBER | SIDE | READINGS | READINGS | C FACTOR |INDIVIDUAL| DEVIATION | VELOCITY
[“of H20] | [ " of H20 | C FACTOR [Fisec] |
1 0.100 0140 0837
UseD ! an Low 2 A 0.100 0.140 0.837 0.837 0.000 21
— s 0.100 0.140 0.857
¢ <P *_T’,\\(\ 1 0.100 0.140 0.337
£t Low 2 B 0.100 0.135 0.852 0.342 0.007 21
on i Q‘,\x s 0.100 0.140 0.857
R B, 1 0305 0.580 0.831
MEDIUM 2 A 0.300 0.555 0.8s0 0.830 0.001 “
N 3 0.385 0.550 0.828
! 1| 0.3%0 0.550 05834 .
' MEDIUM 2 B 0.300 0.560 0826 0.829 0.003 4
s 0.385 0.550 0.828
1 0.3%0 1240 0834
HIGH 2 A 0.830 1.240 0.83¢ 0.834 0.001 61).
s 0.890 1.250 0.835
1 0.390 1270 0.829 /
HIGH 2 B 0.390 1270 0.829 0.829 0.000 62
3 0.890 1.270 0.829 )
AVERAGE CALCULATIONS OVER ENTIRE VELOCITY RANGES
SIDE [C—FACTOR]| DEVIATION
A 0834 0.003
B 0.333 0.006

PR R W

PITOT TUBE ID NUMBER—

PITOT TUBE CALIBRATIONS

| S—-30
! PITOT TUBE DESCRIPTION— ¢’, METHOD 17, HEATED
DATE CALIBRATED— 4/11/94
1 CALIBRATED BY— RLO,0CB
: VELOCITY | SAMPLE STANDARD | S—TUBE [INDIVIDUAL] AVG OF APPROX
RANGE |NUMBER | SIDE | READINGS | READINGS | C FACTOR |INDIVIDUAL| DEVIATION | VELOCITY
["ofH20] | [ " of H20 ] C FACTOR [FT/SEC }
; 1 0.100 0.175 0.748
Low 2 A 0.100 0.175 0.748 0.752 0.005 21
e 3 0.100 0.170 0.759
1 0.100 0.170 0.759
Low 2 B 0.100 0.170 0.750 0.759 0.000 21 ,
; 3 0.100 0.170 0.759 : —
: 1 0.405 0.670 0.770 :
MEDIUM 2 A 0.305 0.660 0.768 -0.769 0.002 41
3 0.400 0.880 0.771
[ 1 0.400 0.660 0.771
MEDIUM 2 B 0.400 0.850 0.777 0.775 0.003 “
3 0.400 0.650 0.777
1 0.930 1.550 0.767
HIGH 2 A 0.935 1.550 0.769 0.768 0.001 63
3 0.930 1.550 0.767 :
1 0.920 1.500 0.775
HIGH 2 B 0.925 1.500 0.777 0.777 0.001 a3
3 0.830 1.500 0.780
AVERAGE CALCULATIONS OVER ENTIRE VELOCITY RANGES
SIDE |C—FACTOR]| DEVIATION
' A 0.763| . 0.007
B 0.770] . 0.007 [PITS-30:RLOM12/94:1050)
S, ; i1
? ; i Continued on Page
. Read and Understood By
vy -
s f 15/ 5¢ W LS
— 7 :
Signed | Date $l90ed D:




PITOT TUBE CALIBRATIONS

PITOT TUBE CALIBRATIONS

US(‘Q CA '0*\"\«{\\0 ’H‘jg’-ﬁ
Siage ¥oal Suanpk
Fed 0.\

PITOT TUBE ID NUMBER— SP-—-1
PITOT TUBE DESCRIPTION— SUPER-PROBE, 1/4", 6" LONG.
DATE CALIBRATED— 4f7/98
CALIBRATED BY— OCB,FLL
VELOCITY | SAMPLE STANDARD| S—TUBE |INDIVIDUAL] AVG OF APPROX
RANGE |NUMBER | SIDE | READINGS | READINGS | C FACTOR |INDIVIDUAL| DEVIATION | VELOCITY
["of H0] [["of HO] C FACTOR [ FT/SEC]
1 0.16 0.24 0.308
LOW 2 A 0.16 025 0.792 0.803 0.007 27
3 0.16 0.24 0.808
1 0.16 025 0.792
LOW 2 B 0.16 0.24 0.8308 0.797 0.007 27
3 0.16 0.25 0.792]
1 0.39 0.60 0.798
MEDIUM 2 A 0.39 0.59 0.805 0.300 0.003 2
3 0.39 0.60 0.798
1 0.40 0.61 0.802
MEDIUM 2 B 0.39 0.61 0.792 0.801 0.0086 42
3 0.40 0.60 0.308
1 0.92 1.32] 0.823
HIGH 2 A 0.92 1.32 0.823 0.822 0.001 o4
3 0.91 1.31 0.821
1 0.91 1.29 0.328 i
HIGH 2 B 0.92 1.30 0.829 0.827 0.001 64
3 0.92 1.31 0.326 )
AVERAGE CALCULATIONS OVER ENTIRE VELOCITY RANGES
SIDE [C—FACTOR [ DEVIATION
A 0.309 0.009
B 0.308 0.013 [PITSP— LA;RLOW/20/58; 1550]

PITOT TUBE ID NUMBER— SP-2
PITOT TUBE DESCRIPTION— SUPER-—-PROBE, 1/4°, 6" LONG V\.‘\‘
DATE CALIBRATED— 4/7/98 .
CALIBRATED BY— OCB,FLL
VELOCITY | SAMPLE STANDARD| S—TUBE [INDIVIDUAL| AVG OF APPROX
RANGE | NUMBER | SIDE | READINGS | READINGS | C FACTOR |INDIVIDUAL | DEVIATION | VELOCITY
["of HO] | ["oft HO] C FACTOR [ FT/SEC]
1 0.17 025 0.316
LOW 2 A 0.17 025 0.816 0.816 0.000 28
3 0.17 0.25 0.316
1 0.17 0.24 0.821
LOW 2 B 0.17 024 0.821 0.815 0.007 27
3 0.17 0.25 0.8304
1 0.40 0.61 0.302
MEDIUM 2 A 0.40 0.61, 0.302 0.800 0.003 42
3 0.40 0.62 0.795
1 0.40 0.61 0.302
MEDIUM 2 B 0.40 0.62 0.795 0.797 0.003 42
3 0.40 0.62 0.795
1 0.90 129 0.323
HIGH 2 A 091 1.30 0.324 0.8324 0.001 64
3 0.91 1.30 0.824
1 091 132 0.818
HIGH 2 B 091 1.31 0.821 0.820 0.001 64
3 0.91 1.31 0.821

AVERAGE CALCULATIONS OVER ENTIRE VELOCITY RANGES

SIDE |C—FACTOR | DEVIATION
A 0.813 0.009
B 0.811 0.009
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PITOT TUBE CALIBRATIONS

PITOT TUBE CALIBRATIONS

PITOT TUBE ID NUMBER—
PITOT TUBE DESCRIPTION— 19, ENCLOSED

S-31

&

o
Usced 3a

PITOT TUBE ID NUMBER— S—19
PITOT TUBE DESCRIPTION— 13°, ENCLOSED
DATE CALIBRATED— 4/2/98
CALIBRATED BY— OCB,JRM
[VELOCITY | SAMPLE STANDARD | S—TUBE |INDIVIDUAL| AVG OF APPROX
RANGE |NUMBER | SIDE | READINGS | READINGS | C FACTOR |INDIVIDUAL | DEVIATION | VELOCITY
["ofHO] |["of HO] C FACTOR [ FT/SEC ]
1 0.18 029 0.780
LOW 2 A 0.18 029 0.780 0.780 0.000 29
3 0.18 0.29 0.780
1 0.18 029 0.780
LOW 2 B 017 029 0.758 0.768 0.008 28
3 0.18 0.30 .0.767
! 1 0.39 0.61 0.792
MEDIUM 2 A 0.39 0.61 0.792 0.789 0.003 42
3 0.39 0.62 0.785
1 0.40 0.63 0.789
MEDIUM 2 B 0.39 0.62 0.785 0.784 0.004 42
3 0.39 0.63 0.779
1 0.90 1.47 0.775
HIGH 2 A 0.90 1.47 0.775 0.774 0.001 64
3 0.90 1.48 0.772
1 .91 1.45 0.784
HIGH 2 B 0.91 1.44 0.787 0.784 0.003 64
3 0.90 1.45 0.780
AVERAGE CALCULATIONS OVER ENTIRE VELOCITY RANGES
SIDE {C—FACTOR | DEVIATION
A 0.781 0.006
i B 0.779 0.007 [PITS~ 19E;RLO; 420/96;1520}

r (.,s{) OJ*\Q\

DATE CALIBRATED— 4/2/98
CALIBRATED BY— OCB,JRM
VELOCITY | SAMPLE STANDARD| S—TUBE [INDIVIDUAL| AVG OF APPROX
RANGE |NUMBER | SIDE | READINGS | READINGS | C FACTOR |INDIVIDUAL | DEVIATION | VELOCITY
c ["ofHO] | ["ofHO] C FACTOR [ FY/SEC]

B 2 o 020 0.34 0.773

LOW 2 A 0.20 0.34 0.773 0.776 0.005 30
S 0.20 033 0.784
1 0.20 0.34 0.774

LOW 2 B 020 035 0.763 0.767 0.005 30
3 0.20 0.35 0.763
1 0.44 0.67 0.802

MEDIUM 2 A 0.43 0.67 0.793 0.796 0.004 44
3 0.43 0.67 0.793
1 0.44 0.65 0.807

MEDIUM 2 B 043 0.65 0.797 0.801 0.004 44
3 0.43 0.65 0.797
1 0.90 1.35 0.805

HIGH 2 A 0.91 136 0.806 0.805 0.001 64
3 0.90 1.35 0.805
1 0.90 137 0.789

HIGH 2 B 0.91 1.38 0.800 0.800 0.001 64
S 0.91 1.38 0.800

AVERAGE CALCULATIONS OVER ENTIRE VELOCITY RANGES

SIDE |C—FACTOR DEVIATION
A 0.793 - 0:01
B 0.789 - 0.01

M-1L wea 3#4«'\&2\'
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METER CALIBRATION DATA
DATE —May 13,1998 BAR -  28.95 N
METER — NC—4 OPERATOR — OCB SPV\’
[NUTECH—COOLSIDE] |
AH V. A T, Te [ T.. [TIME] Y AH,
035 3.00] 295 757| 763 1750 860 1016 1700
050| 500 491 770/ 793| 767 12.13| 1.019| 1742|
100 600/ 59| 770 837 780 1052 1022 1816
200/ 600 591| 770| 877 797! 752 1023| 1850
250| 10.00| 988 77.0| 900| 807| 1145 1021| 1926
3.00/ 1000, 990/ 770/ 910| 813 1033| 1020 1879
_4.00| 1000| 991 779] 920/ 827 9.00| 1.016| 1903
AVG | 1.020| 1.853
STD DEV 0.002 MIN | 1.016] 1742
MAX | 1.023| 1.926
RANGE| 0.003| 0092/
PREVIOUS CALIBRATION:
DATE =  4/1/96
. Y= 1.001 —1.91 % CHANGE
AH,= 1814 —-2.13 % CHANGE

[NC4—5-98;RLO;5/13/98]
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