Table 1 - Analysis of Marshall Unit 4 Source Test Data [Attachment 1, Tables 2-13 through 2-20] and Implications for Cliffside Unit 6
Runs 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date (2007) 28-Mar 28-Mar 28-Mar 29-Mar 29-Mar 29-Mar 30-Mar 30-Mar 28-Mar 28-Mar 28-Mar 29-Mar 29-Mar 29-Mar 30-Mar 30-Mar
Time Start 9:35 11:59 14:03 08:41 10:51 12:58 08:26 11:23 9:35 11:59 14:03 08:41 10:51 12:58 08:26 11:23
Time End 11:11 13:35 15:39 10:17 12:27 14:34 10:02 12:59 11:11 13:35 15:39 10:17 12:27 14:34 10:02 12:59
Location: Unit 4 FGD Inlet/Method - Glass Location: Unit 4 FGD Inlet/Method - Teflon
HCl EFd (Ib/MMBtu) 9.35E-02 | 7.89E-02 | 7.79E-02 | 6.75E-02 | 7.19E-02 | 6.13E-02 | 7.61E-02 | 8.37E-02 6.62E-02| 7.96E-02| 9.60E-02| 6.40E-02| 6.69E-02| 6.36E-02| 7.46E-02| 7.91E-02
HCl EFc (Ib/MMBtu) 9.44E-02 | 8.57E-02 | 7.79E-02 | 6.85E-02 | 7.30E-02 | 6.19E-02 | 7.74E-02 | 8.50E-02 6.66E-02| 8.20E-02| 9.73E-02| 6.496-02| 6.55E-02| 6.38E-02| 7.69E-02| 7.95E-02
Unit 4 FGD Stack - Glass Location: Unit 4 FGD Inlet/Method - Glass Location: Unit 4 FGD Inlet/Method - Teflon
HCl EFd (Ib/MMBtu) 7.76E-05 | 1.56E-04 | 8.69E-05 | 7.24E-05 | 4.61E-05 | 7.07E-05 | 4.60E-05 | 5.01E-05 6.23E-05| 1.22€-04| 5.01E-05| 1.11E-04| 7.97E-05| 7.20E-05| 3.71E-05| 1.82E-04
HCl EFc (Ib/MMBtu) 7.796-05 | 1.58E-04 | 8.74E-05 | 7.32E-05 | 4.62E-05 | 7.04E-05 | 4.69E-05 | 5.03E-05 6.20E-05| 1.23E-04| 5.10E-05| 1.11E-04| 8.05E-05| 7.15E-05| 3.78E-05 1.84E-04
HCI Control Eff. EFd 0.9992 0.9980 0.9989 0.9989 0.9994 0.9988 0.9994 0.9994 0.9991 0.9985 0.9995 0.9983 0.9988 0.9989 0.9995 0.9977
HCI Control Eff. EFc 0.9992 0.9982 0.9989 0.9989 0.9994 0.9989 0.9994 0.9994 0.9991 0.9985 0.9995 0.9983 0.9988 0.9989 0.9995 0.9977
Cliffside Untit 6 Implications
Controlled Emissions of HCI tons/yr 8.88 [per Duke]
Assumed Control Eff. % 99.9 [per Duke]
Calculated Uncontrolled HCI tons/yr 8880 [calculation]
Cal. HCl Emitted, per Eff. EFd above (tons/yr) 7.3699251 | 17.557414 | 9.9059307 | 9.5246222 | 5.6935744 | 10.241697 | 5.3676741 | 5.3152688 | 8.356858 | 13.61005 | 4.63425 | 15.40125 | 10.579013 | 10.05283 | 4.416193 |20.431858
Cal. HCl Emitted, per Eff. EFc above (tons/yr) 7.3278814 | 16.371529 | 9.9629268 | 9.4892847 | 5.6199452 | 10.099386 | 5.3807752 | 5.2548706 | 8.2666667 | 13.32 | 4.6544707 | 15.187673 | 10.913588 | 9.9517241 | 4.3649415 | 20.552453
Hydrogen Chloride {HCI) Results Hydrogen Chioride (HCI) Results
Car  HCI Goncentration (ppmadv) 58.7 49.8 54.0 45,0 5.9 Cos  HCI Congentrafion (ppmav) 43.82 51.03 56.60 4289 48.54
Csqr  HCI Concentration @3% O (ppmdv)} 86.6 73.1 721 62.5 738 Cie HCI Concentration @3% Q. (ppmadv) §1.28 7367 88.87 59.24 70.76
Era HCIRate - Fd-based (b/MMBtu) 9.35E-02 T.89E-02 7J9E-02 675E-02  T.95E-02 Ers HGI Rate - Fd-based (I0/MMBtu) B62E02 T7.86E-02 G60E-02 GA0E-02  7.64E-02
Er. HCl Rate - Fobased (Ib/MMBtu) 844E02 857E02  779E-02  G.85E-02  8.16E-02 Er;  HCIRate - Fe-based (Ib/MMBtu) 6.68E-02 8.20E-02 973E-02 649E-02  7I7E-02
Hydrogen Fluoride { HF) Results Hydrogen Fluoride (HF) Results
Cyq  HF Concentration (ppmdv) 1.7 7.40 5.58 6.71 7.84 G,y HF Concenlration (ppmdv) 8.34 .83 531 550 582
Cer  HF Concentration @3% O2 {ppmdv) 17.2 10.9 7.46 9.31 1.2 C.er HF Concendration @3% 02 (ppmdv) 8.56 9.43 8,33 7.63 8.56
Ezy  HF Rate - Fid-based (Ib/MMBtu) 1.02E-02 8,43E-03 4.42E-03 5.562E-03 6.64E-03 Ery  HF Rate - Fd-based {Ib/MMBtu) 5256E-03 5.58E-03 4.84E-03 4.52E-03 5.07E-03
Er. HF Rate - Fe-based (| WMMBtu) 1.03E-02  6.98E-03  4.42E-03  560E-03 6.32E-03 Ef. HF Rate - Fe-based (lb/MMBtu) 5.29E-03 5.76E-03 B01E-03  4.58E-03 6.16E-03
Hydragen Chloride (HCI) Results Hydrogen Chioride (HCI) Results :
Csa  HCI Concentration (ppmdv) 4z4z 4217 50.02 5543 47.51 et HCI Concentration (ppmdv) 4461 43.45 4785 5322 4728
Cap  HG! Cancentration @3% O 2 (ppmdv) 06.61 56.75 70.50 752 67.06 Cuw  HCI Concentration @3% O, (ppmdv) 61.90 58.92 69.08 73.28 §5.79
Era  HCI Rate - Fd-based (I/MM Btu) 718E02 - 613E02  TEIECG2  8ITEOZ  7.33E-02 Era MGl Rate - Fd-based [I/MMBt) 66OE.02 636E.02 T746ED2  791E02  TAME2
Ere  HC! Rate - Fe-based {Ib/M MBiu) 7.30E-D2  6.19E-02  7.74E-02  B.50E-02 7.43E-02 Er.  HCI Rate - Fo-based (I/MMEH) 655E-07 BISE-02 TEOE-02  T45E02 7 A4E-02
Hfroge‘;:lgn"de tHF,} Results Hydrogen Fluoride (HF} Resulls
= encentration {ppm dv) 542 6.25 se1 871 &.00 C,s  HF Concentration {ppmdv) 7.53 6.17 571 574 6.29
. Gur HF Conozniralion @3% O2 (ppmdy) oo a4 7on 58 858 G HF Goncentration @3% O2 (ppmdy) 10.45 8.37 8.24 7.80 874
Era  HF Rate - Fd-basad (Ib/M MBiu) 5.04E-03 4,99E-03 4.66E-03 5.56E-03 5.07E-03 Era  HF Rate - Fd-based (bMMBLl) GASE-03  4.96E-03 4.88E-03 4.80E-03 5.48E-03
Ere  HF Rats - Fo-based (Ib/MM Btu) 5. 11E-03 £,035-03 4,76E-03 5.64E-03 5.14E-03 Er.  HF Rate - Fo-based (I/MMBt) GOGE03 407E-03 B.03E-03  4.70E-03 5.19E-03
Hydrogen Chloride (HCI) Results
Cu  HCIl Concentration (ppmdv) 0.052 0.102 0.081 (.062 0.087
Cur  HCI Conceniration @3% O; (ppmdv) 0.072 Q.144 0.080 0,067 0.091
Egs  HCIRate - Fd-based ({Ib/MMBte) T.76E-05 1.56E-04 8.69E-05 7.24E-05 8.81E-05
Er:  HCIRate - Fe-based (Ib/MMBtu) 7.79E-05 1.58E-04 B74E-DS  V.32E-06 9.92E-05
RE  Redugtion Efficiency (% Removal)' 99.8% 99.8% 90.5% 99.9% 99.9%
Hydrogen Fluoride (HF} Results
Cas  HF Concentration (ppmdv) =QO0F7 <501 i1 AR <B.010
C.z HF Concentraticn @3% 02 {ppmdv) <0.041 <0015 <0014 «0.015 <0014
Ers HF Rate - Fd-based {|b/MMBtu) £ 2GE-08  <BO2E-08  <BETED6 <L TVEE-0G <#.15E-0%
Ere  HF Rate - Fe-based (Ib/MWMBtu) <B.28E-08 <B17E-96 <RE?E-05 <2 aeE-06 <8.24E-06
RE  Reduction Efficiency (% Removal)' 00,9% 09,9% 99.9% 80.0% 99.3%
Hydrogen Chloride {HCi) Results
Cey  HCI Concentration (ppmdv) 0.033 0.050 0.033 0.036 0.028
Cwr  HCl Concentration @3% O, (ppmdv) 0.043 0.065 0.043 0.046 0.049
Era  HCI Rate - Fd-based (| b/IMMBtu) 4.51E-05 TO7E-05  4.60E-05  5.01E-0§ 5.32E-05
Ere  HCI Rate - Fc-based {|b/MMBtu) 4.62E-05 T.04E-05 4.69E-05 5.03E-06 5.35E-05
RE  Reduction Efficiency {% Rermoval)' 89 8% 98.9% 100.0% 100.0% 99.9%
Hydrogen Fluoride (HF} Results
C.  HF Concentration { ppmdv) <001 <001 <01z <0012 «0.041
Cqr  HF Concentration @3% O2 (ppmdv) <0015 <014 w0015 <. <0.018
Ery  HF Rate - Fd-base d (Ib/MMBtu) <8 FFE-08 <BESE-D8 «8.78E-06 <8 30E-08 <B.7TSEAH
Ere  HF Rate - Fe-based { I/MMBW) <8 G006 «B.52EQE  <BPIE-08 <8 93E-08 =8 79506
RE  Reduction Efficiency (% Remaoval)' 99.8% 99.9% 99.8% 99.9% 99.8%
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