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Gulf Power Company Plant Crist
Sulfuric Acid Mist Testing Completion Report

On March 22, 2010, Gulf Power Company’s Plant Crist was issued a final air construction
permit (Permit # 0330045-028-AC) which authorized a Selective Catalytic Reduction (SCR)
system to be constructed and operated on Unit 6. This permit also included the installation
of a Hydrated Lime Injection (HLI) system in the combined ductwork pror to the FGD. A
second Air Construction Permit (Permit # 0330045-029-AC) was granted to Plant Crist on
May 3, 2010, which allowed the plant to burn a higher sulfur coal (HSC) blend in Units 4-7.
Both the SCR construction permit and HSC construction permit incorporate testing
requirements to quantify the impact of various control equipment on Sulfuric Acid Mist
(SAM). On October 24, 2011, Gulf Power was granted permission to delay the testing
requirements set forth in the HSC construction permit until after completion of the Unit 6
SCR.

The SCR on Unit 6 was brought into service on May 16, 2012. Gulf Power’s contractor
conducted SAM (SO3) testing at the inlet and outlet of the Unit 6 SCR on July 25, 2012.
Testing was conducted at the outlet of the FGD over the course of several days. Low load
testing was completed on June 29, 2012, and mid and full load testing was conducted on
August 6-10, 2012. The operational parameters recorded during each test run, as required by
Conditions 8 and 13 of the HSC Permit, can be found in Appendix A, Tables 1 and 2. All
test reports are attached in Appendix B.

Test Results and Discussion

On July 25, 2012, Gulf Power’s contractor conducted SO3 testing at the inlet and outlet of
Unit 6’s SCR. The inlet and outlet were tested concurrently during 3 test runs with Unit 6 at
full load. The operating data from this testing can be found in Appendix A, Table A1. Table
1, below, is a comparison of the inlet and outlet test rate to EPRI predicted SO3 conversion
rates.

Table 1. Unit 6 SCR SO3 Conversion Data

meG | mbee | mSEd | e | st RestSes | WSS | Ok TekSes | Cuillx @Haes
dg hh:mml ik mm) Ibhig Ibmy/hig Ibmy/hi] Ibm/hy
1 7/25/12 | 915 10:15 123.2 1234 1813 2267
2 7/25/12 12:20 13:20 132.4 124.3 230.9 228.2
3 7/25/12 13:55 1455 124.7 124.2 259.8 228.2
Average 7/25/2012 - - 126.8 124.0 224.0 227.7

As shown above, the average tested conversion across the Unit 6 SCR catalyst is within 3%
difference from the average EPRI predicted SO3 conversion. As a result, Gulf believes the
use of the EPRI methodology is verified and will continue to utilize the EPR]1 SO3
prediction equations to demonstrate permit compliance

Additional testing was conducted on Units 5, 6, and 7 at the outlet of the FGD on June 29,
2012 and from August 6, 2012 to August 10, 2012 to determine the optimum hydrated lime
injection rate, quantify the SO3 reductions resultant from the HLI system and FGD, and
further verify the EPRI SO3 conversion equations. Operational data, as required by



Conditions 8 and 13 of the HSC Permit can be found in Appendix A, Table A2, and
complete test reports from Gulf’s contractor and be found in Appendix B.

To determine the optimum HLI operating rate, full load testing was conducted on August 6,
2012 using varying hydrated lime injection rates. A total of 6 1-hour runs were completed
utilizing duplicate runs with hydrated lime feedrates of 5%, 10%, and 20% feeder speed.
Table 2 below summarizes the test results.

Table 2. Hydrated Lime Injection Optimization

A | AnkED | NSER | RRET HiiRateM[Actualilests@3 IProjectedlERRISO3] [GontrollEfficiency,

dd hh:mml lihh:mm % by Ibmy/hg lbmyy %
1 8/6/12 9:45 10:45 5.2 210.0 107.9 1109 ] 2.7
2 | s/8/12 11:00 12:00 5.2 211.9 1016 110.8 83
3 8/6/12 12:20 13:20 10.1 396.7 73.9 110.6 33.2
4 |_8/e/12 13:30 14:30 101 384.8 60.9 1111 45.1
5 8/6/12 14:40 15:40 196 689.4 50.3 110.7 54.6
6 8/6/12 15:50 16:50 19.7 713.5 42,9 110.6 61.3

These results verified 58% average reduction from the EPRI predicted pre-HILI and FGD
calculation, and established an optimum injection rate of 20% HILI feeder speed for the
remainder of the testing program.

Upon determining the optimum HLI rate, the Gulf test plan included optimization study of
two operating conditions: FGD without HLI and FGD with HLIL The results of these
testsare summarized in Tables 3 and 4 and illustrated in Chart 1.

For the FGD without HLI, as shown in Table 3, the study shows that FGD control
efficiency decreases as plant load increases, as the FGD is designed to control SO2 primarily,
as opposed to SO3.

For the FGD and HLI, as presented in Table 4, the study shows a range of SO3 control
efficiencies based on load. At full load, the HLI feed rate was 19%, and at low load the HLI
rate was 10%. These study results compare favorably with EPRI projections.

Table 3. FGD SO3 Control Efficiency

[Runt#) BRun]Datell [RuniStart [RunJEnd][Rlant{'oad] [HLIIS peed] [HLRate] fActuallTes tsS@ 3| [Projected]ERRIISO 3]
dd hh:mmil Ih:mm) % | Gofie|  DBmfie |bmYhiy %
1 | 6/29/12 | 920 | 10:20 | 446.6 0.0 0.0 126 64.6 80.5
2 | 6/29/12 | 11:10 | 12:10 | 450.1 0.0 0.0 27.7 64.4 57.0
1 | 8712 | 930 | 10:30 | 580.1 0.0 0.0 26.3 72.2 63.6
2 | _87/12 | 1040 | 11:40 | 5813 0.0 0.0 33.3 723 54.0
3 | 8712 | 1245 | 1345 | 7722 0.0 0.0 60.3 100.4 39.9
4 | 8712 [ 13555 | 14:55 | 775.2 0.0 0.0 54.6 101.0 46.0
1 | s/8/12 | 1045 | 1145 [ 8752 0.0 0.0 78.4 113.8 311
2 | 88112 | 1155 | 12:55 [ 874.8 0.0 0.0 86.9 1136 235
3 | s8/8/12 | 13:50 | 14:50 | 907.8 0.0 0.0 106.9 1243 14.0
4 | s8/8/12 | 1505 | 16:05 [ 907.8 0.0 0.0 52.8 124.5 57.6




Table 4. Combined FGD and HII SO3 Control Efficiency

Run# Run Date Run Start Run End Plant Load HLISpeed HLIRate Actual TestSO3 Projected EPRISO3 Reduction
dd/mm/yy hh:mm hh:mm Mw % Ibm/hr 1bm/hr lbm/hr %

1 6/29/12
2 6/29/12 14:40 15:40 448.2 4.5 141.6 27.78 64.4 56.9
1 8/9/12 8:10 10:10 566.3 10.1 355.2 27.79 72.2 61.5
2 8/9/12 10:20 11:20 565.9 10.1 359.9 15.14 72.3 79.1
3 8/9/12 12:40 13:40 759.8 15.1 509.9 27.51 100.4 72.6
4 8/9/12 13:50 14:50 755.6 Jatal 558.0 21.15 101.0 79.1
il 8/10/12 8:55 5153 869.4 18.2 595.1 37.11 113.8 67.4
2 8/10/12 10:05 11:05 875.8 18.2 591.4 57.58 113.6 49,3
3 8/10/12 11:35 12:35 872.1 18.2 596.8 57.92 124.3 53.4
4 8/10/12 13:25 14:25 911.4 15.1 606.9 55.36 134.9 59.0
5 8/10/12 14:35 15:35 914.1 15.4 607.4 49.61 145.5 65.9
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Chart 1. FGD-HLI SO3 Reduction

An extrapolation of the HLI optimization study data was performed to determine the effect
of increasing HLI feedrates on FGD and HLI control efficiency. Based off of the results of
the extrapolation, Gulf proposes to operate the Plant Crist hydrated lime injection system at
25% feeder speed at full plant load. The extrapolation shows that operating the HLI at 25%
feeder speed yields a combined FGD and HLI control efficiency of 70%. This operating
speed gives an increase of 20% control efficiency over operating at the tested feeder speeds
during the full load optimization study. By operating the HLI system at 25% feeder speed,
Gulf concludes that applying the extrapolated 20% increase in control efficiency to the
average control efficiencies observed over all load ranges tested on June 29, 2012 and
August 9 and 10, 2012, an ultimate combined FGD and HLI control efficiency of 75% is
achieved.
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Table A1l. Unit 6 SCR SO3 Coversion Testing Operating Parameters

RUNEE Run SER Gleec)| GCeel| GRI |G0pedty| GSCRNAS
/eeyhry| (hsmm | fhsmm | VY %

1 7/25/12 9:15 10:15 | 328.1§ 287.1 | 3363.3 26 | 377.3

7/25/12 12:20 | 13:20 | 329.9) 289.2 | 3387.9 2.9 - 3721

3 | 7/25/12 | 1355 | 14:55 | 3289 289.2 | 33875 3.0 426.0




Table A2. Plant Wide SO3 Testing Operating Parameters

Runls} [RuniDate] [RuniStact] [RunlEnd] {5Load] (6]load] 7jload] [Plantiload] 8@:xl [6Coall b7/Goall 86D [61H] 70D b{Opacity,

dd hh:mm] hh:m il VY] (VW] (MW b | L | | i | % B B
1 8/6/12 9:45 10:45 80.2 3268 508.5 915.5 688 289.5 439.9 £07.0 33885 52754 15 24 0.3
2 |_sfe/12 | 1100 12:00 80,0 326.9 507.9 914.8 687 289.5 4389 8062 | 33887 | 52637 10.4 26 0.8
3 8/6/12 12:20 13:20 7737 3282 508.0 913.9 6.3 289.4 4392 7773 1387.5 5267.4 7.2 25 1.0

__ a4 | __se12 | 13:30 14:30 80.0 327.9 507.9 915.8 a8 290.4 4401 207.0 33987 5278.7 9.9 23 09
_ 5 | sem 14:40 15:40 80.0 328.0 507.9 9158 685 290.7 4379 803.8 3403.0 52512 87 22 10
6 | 8612 15:50 1650 | 800 | 3278 | 5080 | 9158 684 | 2900 |_ 4379 802.5 3393.9 52522 89 22 0.9
1 | _&/>/12__| 920 10:20 451 | o0 | a01s 66 | 420 0.0 3400_ | 6127 0.0 | 8815 6.3 33 0.9
2 6/29/12 11:10 12:10 46.9 0.0 a03.2 450.1 430 0.0 3382 628.2 0.0 48553 78 3s 0.9
1 | 812 9:30 10:30 796 220.2 2803 | 5801 684 194.7 2507 828.7 2285.0 28649 79 24 05
2 8/7/12 | 10:40 11:40 80.0 220.2 281.1 5813 67.8 195.3 250.7 214 22923 2865.1 7.7 26 0.4
3 | _8m12 [ 145 13:45 80,0 3248 367.4 2| e18 2851 | 3204 8110 33484 36014 82 29 0.4
8/7/12 13:55 14555 800 324.9 3703 775.2 67.7 286.3 3233 810.2 3362.0 3634.0 83 29 0.4
1 | “ssm2 |~ 104 145 | s00 | 3249 500.2 8752 0 | 283 427.1 516.7 3337.1 50453 6.6 24 06
8/8/12 11:55 12:55 50.0 325.0 499.7 8748 39 285.9 426.4 515.9 33319 50366 6.6 25 a7
3 | s/s2 |_ 13m0 14:50 76.0 3249 |_ 5069 o07.8 65.1 285.0 4337 7836 34125 50954 63 25 038
4 8/8/12 15:05 16:05 76.0 3250 | 5068 %07.8 64.7 285.1 4355 7789 3413.2 51163 63 23 07
1 6/29/12 12:55 13:55 481 0.0 4045 4525 4.2 00 3406 645.2 0.0 48903 63 39 08
2 | e/o/12 | a0 15:40 45.0 00 2031 448.2 218 0.0 3404 6102 | 00 4887.1 6.7 39 0.9
1 8/9/12 9:10 10:10 55.0 230.6 280.7 566.3 474 203.1 2523 550.0 2387.6 29523 67 23 05
2 |__8f9/12_ |_ 1020 11:20 | sso_ | 2300 2809 565.9 47.8 202.8 2538 563.8 23840 | 29695 132 24 05
3 8/9/12. | 1240 13:40 55.0 349 | 3799 750.8 417 284.0 332.3 564.2 3273.8 38198 76 23 0.7
4 | __8/9/12 13:50 1450 | __ 550 3249 379.8 759.6 47.9 2845 | 3312 | se6d | 32787 | 38080 8.7 23 0.6
1 8/10/12 8:55 9:55 726 308.1 4838 869.4 612 260.6 4250 729.2 3155.9 50304 84 23 0.9
2 8/10/12 10:05 11:05 790 307.9 489.0 875.8 66.2 269.0 4250 788.8 31492 | 50304 86 24 10
3 8/10/12 11:35 12:35 790 299.6 4935 8721 66.3 256.8 4242 790.1 3006.4 5020.4 84 25 09
a4 8/10/12 13:25 14:25 1 327.5 508.7 9114 60.4 2831 4402 7200 | 3359.7 52582 86 23 10
5 8/10/12 14:35 15:35 76.8 328.1 509.2 914.1 65.5 284.2 443.3 780.5 3372.4 5294.9 7.4 2.4 1.1




Table A2. Plant Wide SO3 Testing Operating Parameters (continued)

R | oEe | ARSER | AnEKY | FPRRSER | FDexst? | 8NRUee | GSMRMITEB | 7S@RIEB | MUSHed | MUk | FEDMmefeed | TRSes
hh:mmi [lhh:mm) Ibmy/mmbtul : D |brm/ iy Gfic | Cafie %) Ibmy/hg [gal/min) [bm7hy

1 8/6/12 9:45 10:45 2.734 0.061 439 4179 564.9 5.2 210.0 161.3 1079
2 _8/6/12 | 1100 12:00 2771 0.052 43.6 4253 576.3 5.2 2119 179.5 1016
3 8/6/12 12:20 13:20 2.762 0.036 420 4340 576.0 10.1 396.7 194.0 73.92

4 __8/6/12 | 13:30 14:30 2.810 0.030 425 430.6 581.4 10.1 384.8 200.3 60.94
5 8/6/12 14:40 15:40 2.857 0.031 45.0 4275 586.4 19.6 689.4 198.1 50.28
__ 6 __8/6/12 | 1550 16:50 2.856 0.026 429 4316 580.5 19.7 7135 189.8 42.87
1 6/29/12 9:20 10:20 2m 0.066 0.0 0.2 457.5 0.0 121 1325 12.59
2 6/29/12 11:10 12:10 2.779 0.057 123 0.0 4617 0.0 5.8 1326 27.7
1 _87/12 | 930 10:30 3.053 0.033 43.0 2917 258.7 0.0 1.6 136.3 26.29
2 8/7/12 10:40 11:40 3.108 0.033 443 2971 2515 0.0 21.6 1345 33.25
3 | 87/ | 1245 13:45 3.135 0.048 4.1 424.1 354.0 0.0 16.7 156.2 60.34
4 8/7/12 13:55 14:55 3.152 0.051 427 409.9 361.8 0.0 30.9 176.7 54.55
1 __8/8/12 | 1045 11:45 3.126 0.085 25.1 455.3 626 | 00 15.6 208.4 78.42
2 8/8/12 11:55 12:55 3.128 0.079 246 456.4 641.0 0.0 33.8 2112 86.9
3 __8/8/12 | 13:50 14:50 3.168 0.064 40.8 455.7 646.4 0.0 65 219.8 106.9

4 8/8/12 15:05 16:05 3,165 0.065 40.7 459.9 650.2 0.0 9.2 2215 52.82
1 6/29/12 12:55 13:55 2.785 0.053 19.7 0.4 4728 45 161.4 119.3 26.83
2 |_6/29/12 14:40 15:40 2.765 0.069 0.0 0.2 4552 45 141.6 105.1 21.75
1 8/9/12 9:10 10:10 3.091 0.127 34.6 315.6 190.8 10.1 355.2 103.2 27.79
2 __8/9/12 | 10:20 11:20 3.118 0.113 344 _ 3194 256.8 10.1 359.9 1183 15.14
3 8/9/12 12:40 13:40 3,148 0.070 349 455.3 397.3 15.1 509.9 184.1 27.51

4 8/9/12 13:50 14:50 3.154 0.060 34.7 458.2 396.5 15.1 558.0 200.3 21.15
1 8/10/12 8:55 9:55 3.227 0.090 37.8 350.1 564.8 18.2 595.1 2214 37.11
2 8/10/12 10:05 11:05 3.286 0.073 426 3511 563.9 182 591.4 226.4 57.58
3 8/10/12 11:35 12:35 3.307 0.075 43.2 3712 561.9 18.2 596.8 2234 57.92
4 _8/10/12 |  13:25 14:25 3.280 0.066 42.3 4346 626.5 191 605.9 235.4 55.36
5 8/10/12 14:35 15:35 3.190 0.069 408 435.1 629.7 19.4 607.4 233.4 49.61
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REPORT CERTIFICATION

I have reviewed the “Sulfur Dioxide and Sulfuric Acid Mist Emissions Test Report”
for the testing performed for Gulf Power Company on the Combined Scrubber Stack
located at the Pensacola, Florida facility. I hereby certify that it is authentic and
accurate to the best of my knowledge.

Date: 4;/ 7/ / L Signature:

Isddc Smith
Operations Manager
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Sanders Engineering & Analytical Services, Inc. Mobile, AL

1. INTRODUCTION

Sanders Engineering & Analytical Services, Inc. (SEAS) performed sulfur
dioxide and sulfuric acid mist emissions testing June 29, 2012, for Gulf Power
Company on the Combined Scrubber Stack located at the Plant Crist facility in
Pensacola, Florida. The testing was performed in accordance with the applicable
procedures as specified at CTM Method 013 as published by the National Council
of Air and Stream Improvement for the determination of sulfuric acid vapor or mist
and sulfur dioxide emissions from Kraft Recovery Furnaces. Further discussions of
the test methods are included later in the report.

The purpose of the testing was to gain additional information concerning the
emission rate of sulfuric acid mist from the unit. The testing was conducted by Mr.
Mark Christian, Mr. Brett Horton, Mr. Bill Ward, Mr. Chase Stanley, and Mr.
Andrew Byerley of Sanders Engineering & Analytical Services, Inc., and was

coordinated with Mr. John Rampulla of Gulf Power Company.

Gulf Power Company Page 1 of 30 Plant Crist



Sanders Engineering & Analytical Services, Inc. Mobile, AL

2. DESCRIPTION OF SAMPLING PROGRAM

The sampling program consisted of sulfuric acid mist emissions testing in
compliance with US EPA methods. The following is a brief description of these
types of tests. The gas sample was extracted from the stack througﬁ a glass probe
onto a quartz fiber filter for CTM-013 maintained at 500 degrees Fahrenheit. The
filter catches all solid sulfates. Upon leaving the filter, the gas passes through a
condenser and a series of impingers containing peroxide and silica gel. Calibrations
of the testing equipment are included in Appendix A. A detailed description of the
testing procedures and schematic of the sampling train is presented in Section 6.
The field data sheets for this testing are presented in Appendix B. Sample

calculations of Run 1 are included in Appendix C.
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3. SUMMARY AND DISCUSSION OF RESULTS

There were no unusual problems experienced during the performance of the

testing. The results of the sulfuric acid mist emissions testing are presented in
Table 1.

Gulf Power Company Page 3 of 30 Plant Crist



Sanders Engineering & Analytical Services, Inc.

Mobile, AL

TABLE 1. SULFUR DIOIXDE AND SULFURIC ACID MIST TEST RESULTS

GULF POWER COMPANY

PLANT CRIST - FGD STACK

CTM-013 Controlled Condensation Quartz Filter

Title of Run RUN 1 RUN2 RUN3 RUN4
Date Month/Day/Year 6/29/2012  6/29/2012  6/29/2012  6/29/2012
Sampling Time -Start Military 0920 1110 1255 1440
Sampling Time -Stop Military 1020 1210 1355 1540
Number of Ports dimensioniess 1 1 1 1
Number of Points per Port dimensionless \ 1 { |
Stack Static Pressure Inches Water -0.35 -0.35 -0.35 -0.35
Barometric Pressure Inches Mercury 29.69 29.69 29.69 29.69
Standard Orifice Pressure AH@ Inches Water 1.971 1.971 1.971 1.971
Meter Correction Factor dimensionless 0.978 0.978 0.978 0.978
Oxygen Concentration Mole Percent 02 10.00 10.00 9.50 9.50
Carbon Dioxide Concentration Mole Percent CO2 10.0 10.0 10.0 10.0
Volume of Gas Metered Actual Cubic Feet 4(.802 40.676 42.826 41.557
Volume of Water Collected Milliliters 115.50 108.80 110.20 97.00
Sampling Time Minutes 60.0 60.0 60.0 60.0
Area of Stack Square Feet 962.113 962.113 962.113 962.113
Average Orifice Pressure (AH) Inches Water 1.5 1.5 1.5 1.5
Average Stack Temperature Degrees F 121 122 123 124
Average Meter Temperature Degrees F 91 94 94 92
Final Volume of SO2 Solution Milliliters 360 389.00 393.00 347.00
Final Volume of H2804 Solution Milliliters 36.00 41.00 49.00 34.00
Normality of Titrant (BaCl2) Equivalence/Liter 0.00473 0.00473 0.00473 0.00473
Yolume of Aliquot (SO2) Mitliliters 5.00 5.00 5.00 5.00
Volume of Aliquot (H2S04) Milliliters 25.00 25.00 25.00 25.00
Volume of Titrant for SO2 Blank Milliliters 0.00 0.00 0.00 0.00
Volume of Titrant for H2S04 Blank Milliliters 0.00 0.00 0.00 0.00
Volume of Titrant For SO2 Aliquot Milliliters 4.46 3.69 3.01 3.58
Volume of Titrant For H2804 Aliquot Milliliters 6.56 12.65 10.91 15.47
Mass of Sulfur Dioxide Collected ug 48,702 43,539 35,821 37,628
Mass of Sulfuric Acid Mist Collected ug 2,193 4,817 4,965 4,885
Calculations
Standard Temperature (° F) = 68 RUN1 RUN 2 RUN3 RUN 4
Standard Pressure {(inches of Hg) = 29.92
Volume of Gas Sampled Standard Dry 38.102 37.739 39.739 38.742
Cubic Fcet
Molecular Wt. of Stack Gas (dry) LBAL.B-MOLE 30.00 30.00 2998 29.98
Water vapor in Stack Gas Percent 12.0 11.9 11.5 10.5
Saturated
Average Stack Gas Velocity Feet per second 36.1 359 35.4 359
Stack Gas Flow Rate Actual Cubic 2,085,094 2,069,866 2,042,269 2,073,161
Feet Per Minute
Stack Gas Flow Rate Standard Wet Cubic 1,877,802 1,862,859 1,835,129 1,859,560
Feet Per Minute
Stack Gas Flow Rate Standard Dry Cubic 1,653.367 1,640,313 1,623,288 1,663,553
Feet Per Minute
Post Test Meter Correction Check dimensionless 0.97 0.97 0.93 0.95
Percent Difference Allowed 5% Average -1.0 -0.3 -5.3 -2
CONCENTRATION OF CHEMICAL IN  |Sulfur Dioxide 45.139 40,743 31,833 24299
STACK GAS (ug/m3) Sulfuric Acid 2,033 4,508 4.412 4453
CONCENTRATION OF CHEMICAL IN |Sulfur Dioxide 16.94 15.29 1195 12.87
STACK GAS (PPM) Sulfuric Acid 0.50 1.11 1.08 1.09
EMISSION RATE OF CHEMICAL |Su1fux Dioxide 279.54 25032 193.55 213.72
(LBS/HR) Sulfuric Acid 12.59 27.70 26.83 27.75
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4. PROCESS DESCRIPTION

The process consists of a steam electric generating unit firing bituminous coal
for the production of electric energy. The coal is received by barge, and loaded
directly onto the conveyor feeding the plant or onto the stockpile and later loaded
onto the conveyor belt transporting the coal to the plant. The coal from the
conveyor is loaded into bunkers capable of holding between 36 to 48 hours supply of
coal. The coal is then fed to pulverizing mills before being fired in the unit through
the burners. Upon combustion of the coal in the fire box, approximately 20 percent
of the ash falls to the bottom of the boiler and is removed by the ash removal
system. The remaining 80 percent exits with the flue gases through the heat
exchange and economizer sections of the furnace, and is collected by electrostatic

precipitators.
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4.1.

Source Air Flow

Mobile, AL

The air flow schematic which depicts the passage of the flue gases exhausted

from Plant Crist, Scrubber Stack, is presented in Figure 1.

FIGURE 1. AIR FLOW SCHEMATIC
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5. SAMPLE POINT LOCATION

The sample point locations and outlet duct schematic for the combined

scrubber stack are presented in Figure 2.

Figure 2. Stack Outlet Sample Point Location

100°
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6. SULFUR DIOXIDE AND SULFURIC ACID MIST SAMPLE
PROCEDURE (CTM-013)

The sampling procedure utilized is that approved by the United States
Environmental Protection Agency for sampling and analysis of sulfuric acid mist for
certain sources at kraft pulp mills. A brief description of the procedure is as follows:

The glass sample probe
and quartz filter and filter Figure 3. CTM-013 Sampling Train
holder are heated to 500 degrees

Fahrenheit or greater to prevent o B — .’pump f
] {—]
. . . Hi d 3 3
condensation of sulfuric acid |goe ﬁrﬁThermocoupleE’_ﬂ ﬂ Water
Probe Heate E eater v "N &)
. ] Controlier et
mist. The filter was used to U %{ N

)ami L_H:S0,

collect any particulate which Condenser Water

. . i d
may contain sulfates (sodium e Fiter Holder

sulfate, calcium sulfate, etc). If

any sulfuric acid mist was \___/

X7
100 ml H,0 Empty Silica
collected on the filter it was THERMOCOUPLES ~ Ge!
ORIFICE VACUUM
GAUGE
evaporated to the gaseous state ~N, BYPASS
and passed through the train to AN '
be collected in the condenser
portion. ORIFICE DRY GAS ' MAIN

MANOMETER METER
The condenser was

maintained between 167 and 187 degrees Fahrenheit to allow condensation of the
sulfuric acid mist without collecting other sulfur compounds particularly sulfur
dioxide. The temperature was maintained by circulating heated water through the
shell of the condenser. The temperature of the circulating water was controlled by a
thermocouple inserted in the condenser.

Upon leaving the condenser, the gas enters a series of impingers. The first
two impingers were partially filled with 100 milliliters of three percent hydrogen

peroxide. The next impinger was left empty. Preweighed 6 to 16-mesh indication
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silica gel was added to the last impinger. The sampling equipment, manufactured
by Lear Siegler (Model 100) or Sanders Engineering (Model 200), was assembled as
shown in the attached drawing.  The system was leak checked by plugging the
inlet to the nozzle and pulling a 15-inch mercury vacuum. A leakage rate not in
excess of 0.02 cubic feet per minute was considered acceptable.

Crushed ice was placed around the impingers. The probe and hot box were
preheated to 500 degrees Fahrenheit and the condenser water was heated to
between 167 and 187 degrees Fahrenheit and circulated through the condenser.
When the equipment reached the desired temperature, the flow was adjusted to
one-half cubic foot per minute. Readings of the dry gas meter volume, temperature,
and flow rate were recorded on the field data sheet every five minutes. At the
conclusion of each run, the pump was turned off, final readings were recorded, and
final system leak checks were performed. The sample train was purged by drawing
clean ambient air through the system for five minutes at the average flow rate used

for sampling.

6.1. Sample Recovery
The impingers were disconnected after purging. The nozzle, probe, and filter

were rinsed with deionized water using multiple rinses for good washing, and the
rinse was then discarded. The sulfuric acid mist condenser was rinsed with
deionized water and the wash solution was collected in Container 1. The volume of
liquids in the first two impingers were recorded to determine stack gas moisture

content and then placed in container 2 and rinsed with deionized water.

6.2. Sample Analysis Procedures
The volume of sample for the container was recorded on the data sheet. If a

noticeable amount of liquid was lost, the sample was either voided or methods,
subject to the approval of the test administrator, were used to correct the final
results. The entire contents of Container 1 were transferred into a 250 milliliter
Erlenmeyer flask and 100% isopropyl alcohol was added to give an 80 percent
isopropyl alcohol solution. An aliquot of this solution was pipetted into a 250
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milliliter Erlenmeyer flask; two to four drops of thorin indicator were added and
titrated to a pink endpoint barium chloride. The titration was repeated with a
second aliquot of sample and the values were averaged. Replicate titrations must
agree within one percent or 0.2 milliliters, whichever is greater.

For container 2, an aliquot of the solution was pipetted into a 250 ml
Erlenmeyer flask and a volume of 100% Isopropanol equal to four times the sample
aliquot was added to the sample. The sample was titrated in the same procedure as

container 1.
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6. QUALITY ASSURANCE

In order to ensure the accuracy of all the data collected in the field and at the
laboratory, SEAS has instituted a comprehensive quality assurance and quality
control program. New or repaired items requiring calibration are calibrated before
their initial use in the field. Equipment with calibration that may change with use
is calibrated before and after each use. When an item is found to be out of
calibration, the unit is either discarded or repaired, and then recalibrated before
being returned to service. All equipment is periodically recalibrated in full
regardless of the results of the regular inspections or its present calibration status.
Calibrations are performed in a manner consistent with the EPA reference methods
recommended in the “Quality Assurance Handbook for Air Pollution Measurement
Systems” published by the US Environmental Protection Agency. To the maximum
degree possible all calibrations are traceable to the National Institute of Standards
& Technology (NIST).

In order to ensure that the test will be performed in a timely manner without
undue delays, SEAS sampling vans are equipped with duplicate sampling devices
for almost every device needed to perform the test. If a particular device is broken
or does not pass inspection, a second device is available immediately at the site for
use. Any device which appears to be outside calibration, or in need of repair is
tagged in the field and repaired, calibrated, or discarded immediately upon return

to the laboratory.

6.1. Calibrations

Certain pieces of equipment need to be calibrated before and after each test.
Those items include the pitot tubes, the differential pressure gauges, the dry gas
meter, and the nozzles used for the particulate testing. The following is a brief

description of the calibration procedures for each of these important devices.
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6.1.1. Pitot Tubes

All pitot tubes are the S-type as required by EPA Reference Method 2 (40
CFR, Part 60, Appendix A, Method 2). This method contains certain geometric
standards for the construction of S-type pitot tubes. All of SEAS pitot tubes are
constructed according to these standards. According to the EPA any pitot tube
constructed to these standards will have a coefficient of 0.84 + 0.02. To ensure the
exact value of SEAS pitot tubes, all pitot tubes are initially calibrated in SEAS
wind tunnel to determine the exact pitot coefficient. This coefficient should not
change unless the pitot is physically damaged. Each pitot tube is checked before
going to the field to make sure it meets the geometry as specified. Any pitot tube

which does not meet the specifications is not used in the test.

6.1.2. Differential Pressure Gauges
SEAS uses several different types of pressure gauges including oil tube
manometers, water tube manometers, magnehelics, and current output electronic
load cells. Each of these devices are inspected before taken to the field and are
inspected for leaks during each test. The magnehelics and load cells are tested

against an incline manometer water gauge to ensure accuracy.

6.1.3. Temperature Sensors
All temperature sensors used in SEAS sampling program are either mercury
in-glass thermometers or type K thermocouples. These thermocouples are physical
devices which produce a voltage proportional to the temperature. The thermocouple
reading device is calibrated before and after each series of tests to ensure accuracy
of + 2 percent. The calibration of the thermocouple is accomplished by NIST

traceable calibrated reference thermocouple potentiometer system.

6.1.4. Nozzles
The inside diameter of each nozzle is measured to the nearest 0.001 inches

prior to its initial use. Upon arriving in the field each nozzle is again measured
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with a micrometer on three different points on the diameter to ensure its original
measurement and that the nozzle is perfectly round. If the difference between the
maximum and minimum diameters measured does not exceed 0.003 inches, the
nozzle is acceptable; otherwise, this nozzle is discarded and another is selected. At
the end of each test the nozzles are again remeasured on three different points on
the diameter to ensure that during the test the nozzle has not become dented or

deformed.

6.1.5. Dry Gas Meter

The dry gas meter is initially calibrated against a spirometer transfer
standard. During the initial calibration, a five point calibration curve is made at a
minimum of one-half inch water column orifice pressure up to four inches water
columh orifice pressure. After each test, the dry gas meter calibration factor is
checked by performing three repetitions at a representative flow rate experienced
during the test. If the final calibration does not agree with the initial calibration
within five percent the calibration which yields the lowest volume of sample pulled
is used in the calculations. The dry gas meter is repaired and a new five initial five

point calibration is performed.

6.1.6. Orifice
The flow meter orifice is used to establish isokinetic sampling rates during
the test. The orifice is calibrated with the dry gas meter at the same time under the
same conditions. The orifice is calibrated over a wide range of flow rates and the
arithmetic mean of the orifice calibration is used for sampling purposes. The orifice

is recalibrated every time the gas meter is recertified.
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APPENDIX A QUALITY CONTROL OF TESTING EQUIPMENT
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Mobile,
INITIAL METER BOX CALIBRATION
Calibrated By: MMC BOX #: S-101 Date: 10/26/2009
Orifice #: 1 Orifice #: 3 Orifice #: 8 Reference 33103 Unit RUN 4 RUN §
Unit RUN 1 RUN 2 RUN 1 RUN 2 RUN 1 RUN 2 |Field Meter DH[ In. H,O 3.00 3.00
Meter DH| In. H,0 0.70 0.70 1.18 1.17 1.74 1.75 Initial Gas Volume Ft° 822.694 840.724
initial Gas Volume| Ft.? 746.000 751.300 758.200 767.400 777.400 784.800 Final Gas Volume Ft.2 840.724 855.503
Final Gas Volume Ft.® 750.900 757.700 766.800 776.800 784.400 795.500 Initial Temp. Out °F 80 81
Initial Temp. Out °F 72 73 75 75 76 77 Final Temp. Out °F 80 79
Final Temp. Out °F 73 75 75 76 77 75 Reference Meter Y 2 0.952 0.952
Vacuum| In. Hg 215 22.0 215 215 20.5 20.5 Initial Gas Volume Ft.3 653.674 671.391
Ambient Temp. °F 73 73 74 76 76 75 Final Gas Volume Ft.2 671.391 685.968
Barometric Pressure In. Hg 29.81 29.81 29.81 29.81 29.81 29.81 initial Temp. °F 77 75
Time| sec 629 820 860 939 576 882 Final Temp. °F 75 74
K 0.3506 0.3506 0.4476 0.4476 0.5423 0.5423 Barometric Pressure In. Hg 29.81 29.81
CALCULATIONS| Time| sec 1155 944
Total Meter Gas Volume Actual Ft.° 4.900 6.400 8.600 9.400 7.000 10.700 |Volume Field Meter ACF 18.03 14.779
Time| Minutes 10.483 13.667 14.333 15.650 9.600 14.700  |Volume Field Meter SDCF 17.687 14.498
Volume through the Meter|  SDGF without ¥ 4.847 6.313 8.477 9.257 6.890 10.562  |Volume Reference Meter ACF 17.72 14.577
Volume through the Orifice SDCF 4746 6.187 8.276 9.020 6.703 10.274 _ |Volume Reference Meter SDCF 17.381 14.341
Calculated Y| Dimensionless 0.979 0.980 0.976 0.974 0.973 0.973 0.983 0.989 0.978
Difference Allowable 0.02 0.001 0.002 -0.002 -0.004 -0.006 -0.006 0.004 0.011
Calculated DH@| 1.905 1.899 1.969 1.958 1.985 1.999 2,046 2.008 1.971
Difference Allowable 0.2 -0.066 -0.072 -0.002 -0.013 0.014 0.028 0.075 0.037
Magnehelic Calibrations Thermocouple Calibrations
Device Calibration Delta P Device Callbration Thermocouple
Standard Magnehelic Standard Detector
Units inches water inches water Percent Units Degress F. Degrees F. Percent
Reading Relerence Sample Error Reading Relerence Sample Emor
1 0.35 0.36 0.0 1 32 33 0.2
2 0.96 0.98 2.1 2 165 165 0.0
3 1.73 1.75 1.2 3 500 494 -0.6
Allowed Error = % of Reading Allowed Error = 1.5% of Absolute Temperature (Degrees Rankin):
Absolute Temperature = Temperature in Degrees Fahrenheit. + 460
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Magnehelic Calibration
serial number 101 102A 102C 103A
Span (in H20) | 0.25 2 25 0.25 2 25 0.25 2 25 0.25 2 10
Reference Reading @ 0% Span (in H20) 0.000| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Device Reading (in H20Q) 0.000] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% Ditterence (Allowed = 0.05) 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Reference Reading @ 50% Span (in H20) 0.120]| 0.95 4.73 0.125 1.00 9.64 0.131 0.90 9.30 0.12 0.95 5.15
Device Reading (in H20) 0.122]| 0.96 4.90 0.126 0.98 9.75 0.129 0.88 9.00 0.12 0.92 5.20
% Difference (Allowed = 0.05) 1.67 1.05 3.59 0.80 2.00 1.14 1.53 222 3.23 2.56 3.16 0.97
Reference Reading @ 90% Span (in H2Q) 0.220| 1.88 23.50 2.32 1.85 23.30 0.250 2.00 22.80 0.248 1.91 9.50
Device Reading (in H20) 0.222| 1.83 24.20 | 2.300 1.90 | 24.00 0.243 1.97 | 2330 | 0.240 1.95 9.20
% Difference (Allowed = 0.05) 0.91 2,66 2.98 0.86 2.70 3.00 2.80 1.50 2.19 3.23 2.09 3.16
serial number 103B 104
Span (in H20) | 0.25 0.5 1 2 5 25 0.25 2 10
Reference Reading @ 0% Span (in H20) 0.000 [ 0.000 | 0.000 0.00 0.00 0.00 0.000 0.00 0.00
Device Reading (in H20) 0.000 | 0.000 | 0.000 0.00 0.00 0.00 0.000 0.00 0.00
% Difference (Allowed = 0.05) 0.000| 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00
Reference Reading @ 50% Span (in H20) 0.130| 0.260 0.50 9.40 2.43 9.70 0.120 0.99 4.73
Device Reading (in H20) 0.124 | 0.260 0.48 9.40 2.54 9.50 0.120 0.98 4.90
% Difference (Allowed = 0.05) 4615| 0.00 4.00 0.00 4,53 2.06 0.000 1.02 3.47
Reference Reading @ 90% Span (in H20) 0.261| 0.500 0.85 1.89 4.52 24.5 0.248 1.67 8.20
Device Reading (in H20) 0.249 | 0.495 0.81 1.88 4.64 25.0 0.240 1.74 8.60
% Difterence (Allowed = 0.05) 4598| 1.00 4.71 0.53 2.65 2.04 3.333 4.02 4.65
serial number 105 106
Span (in H20) | 0.25 2 25 0.5 4 15
Reference Reading @ 0% Span (in H20) 0.000| 0.00 0.00 0.000 0.00 0.00
Device Reading (in H20) 0.000[ 0.00 0.00 0.000 0.00 0.00
% Difference (Allowed = 0.05) 0.000| 0.00 0.00 0.000 0.00 0.00
Reference Reading @ 50% Span (in H20) 0.122| 0.97 8.90 0.233 1.86 8.00
Device Reading (in H20) 0.123| 0.95 9.30 0.232 1.95 7.90
% Difference (Allowed = 0.05) 0.820| 2.11 4.30 0.431 4.62 1.27
Reference Reading @ 90% Span (in H20) 0.239] 1.92 24.5 0.470 3.60 14.4
Device Reading (in H20) 0.235] 1.98 23.7 0.461 3.60 14.8
% Difference (Allowed = 0.05) 1.702] 3.08 3.38 1.952 0.00 2.70
Calibration Date  12/30/2008 By MC
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APPENDIX B FIELD DATA
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Sanders Engineering & Analytical Services, Inc.

2255 Schillinger Rd. N. Office: (251) 633-4120
Semmes, Al. 36575 : Fax: (251) 633-2285
COMPANY Gu [ -ﬂ Fo wes DATE 6 -28-12 OPERATOR _ 784
pLanT Cuist BOX No. 5-{0/ bHa 97/ v _.97%
unT G D Sfack METHOD CEwe= 013 PROBE #
BALANCENo, /05  sTD.WT.(gm)_COL2 ____ BALANCE RESPONCE (gm)__2020.%
Run l Run Z Run 5
Nozzle Filter Nozzle Filter Nozzle Fliter
Calibration Number Calibration Number Calibration Number
METER READING METER READING METER READING
S5z%goz 565076 _ Cos 028
453000 524400 _ AS oo
Yo ot 4 .67 Y 8y
LEAK CHECK LEAK CHECK LEAK CHECK
System Pitot System Pitot System Pitot
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
lz !0 vx 16 1 o= | P o 9 topect /u{
— whg I = g ™ Ry o T m.hg L Hp -
o0y |.002 /K = 001 1.003 37 200 | .0p0
VOLUME OF VOLUME OF VOLUME OF
LIQUID WATER COLLECTED LIQUID WATER COLLECTED LIQUID WATER COLLECTED
Imp 1 Imp2 imp3 Imp 4 Imp 1 qup 2 Imp3 Imp 4 imp 1 Imp 2 Imp3 Imp 4
(4¥ iy 7327 1€£¢ | Ho |‘£Z'§.§' ’5{5 (w __/lef3
e e [ rae | g e | ) Liggr| gp ico [ ugs
. 1y. v
L 3 | gL 10 3 S5 12 L
1
Total / t r: S Total /5 . 3/ Total [ / é— -
GAS ANALYSIS STATIC GAS ANALYSIS STATIC GAS ANALYSIS STATIC
o D% -, 35 o % -.35 o _09% ~.35
co, 10% e co, 0% e co, 0% "
co BAROM i CcO 7/ BAROMETRIC co pd BAROMETRIC
— 2 9.;??; 24,4 9 29.69
Form Revised 10/10/08 Page 1 of
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Sanders Engineering & Analytical Services, Inc.

2255 Schillinger Rd. N. Office: (251) 633-4120
Semmes, Al. 36575 Fax: (251) 633-2285
company _Gull Bwer pate_6-29-/2  operator _TB H
pLanT Cris BOXNo. _$ -[0] DHa_J, $7/ vy_978
unit FGD Staek METHOD cfa- ©13 PROBE #
BALANCE No,__I(0S STD. WT. (gm)___ 2000 BALANCE RESPONCE (gm) __ 2 666. 4
Run 4 Run Run
Nozzle Filter Nozzle Fiiter Nozzle Filter
Calibration Number Calibration Number Calibration Number
f - mhes ‘nches
METER READING METER READING METER READING
wA.757
sl rma) P ot et
bogzo
e nmal ma ) e nma
¥ 1,557
L Net ot Not L L1}
LEAK CHECK LEAK CHECK LEAK CHECK
System Pitot System Pitot System Pitot
Pra Post Pro Post Pre Post Pre Post Pre Post Pro Post
/'C 10 impat /u( tmpest impart trgacy tmpact
. Hg InHy in. Hg nHy in. Mg in.Hp
J[) l . ooa % Sutic State S Sax Stale
“otm oim cm «m )
VOLUME OF VOLUME OF VOLUME OF
LIQUID WATER COLLECTED LIGUID WATER COLLECTED LIQUID WATER COLLECTED
Imp 1 Imp 2 Imp 3 imp 4 imp 1 imp2 Imp 3 Imp 4 Imp 1 Imp 2 Imp3 Imp 4
[d -
_% ) ) / _L%_‘I e Pl —¥ha Toa ] o ~Finel G
—Q_—‘%—'%_@%ﬂ‘a — Ew Toita (7] [ BT ) Tt
gzl 7 g.
—— —_— Wor 7 ;o By o 1. L) .
Tota! 'i 7 0 Total Total
GAS ANALYSIS STATIC GAS ANALYSIS STATIC GAS ANALYSIS STATIC
O, SY = 3 5 0, 0,
- wne R T E— —  nmo_
co. 0% " co, © co,
co /7 BAROMETRIC co ___ BAROMETRIC CcoO BAROMETRIC
in. Hp - wmm . Hg
Form Revised 10/10/06 Page 1 of
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Gulf Power Company

Gas Velacity Orifice
Part # Meter Head Head Temperature °F
Point# Time (CX&I: rli":et) (lﬂ‘A :zo) (lﬂ'A l'l"lz‘l)) Stack Fliter COI:;‘ t&:tser (lr\\l.aﬁ.g)
9 :Bo| 483.0600 L5 505 | /7¢ | 9t | 4
251 435. 6 1.9 sit 169 | 90 | %
.30 459 .9 1.5 510 |13 %9 | %
35| 492.1 1.5 Si2 [1eS | p9 | 4
401 49(. 7 1.5 503 lige |90 | ¥
45| ¥99. ¢ 1.9 565 ey |70 |4
: 50| 503.6 1.5 506 [t7% 9] | 4
551 506. 8 LS 517 1175 | 9! | *
10.p0| S10.0 .5 56F (174 |91 u
© .05|513. ¢ ) 562 |17¢ |92 | ¥
.10/ 517.0 1.5 Soy|175 |92 | 4
15]520.9 1.5 soSlyvz [ 9 | ¥
540{) 10 .20|523%.302
Company:_GuJAM - Cns ' Date: __ (= Zc} -/ Page
Site: FGD.ngpk Cf,m 013 Run #: 1 Ot
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Gulf Power Company

Gas Velocity Orifice
Port # Meater Head Head Temperature °F
Volume AP AH Cond., Gas Vac.
Polnt# Time {Cubic Fest) (In. H,0) (In. H0) Stack Filter o Meter |(In. Hg)
)10 ] Szi.y .5 o513 | vz | 93 | 4
.15 5827.0 .S 510 [ 176 | 93
.20] 53%0.3 1.5 Sl [1is | 9% [ 4
. 25| 524.1 1.5 215 [ (77194 | ¥
.30 537.1 1.5 517 11791 9% [ u
.35/ 529.9 1.5 569 | jgo | 94 | 4
40| 5433 1.5 563 | 175195 | 4
455 4¢.7 L5 510 [ 172 [ 9% | 4
.50 550.4 L5 514 1169 | 95 | 4
.55 | 554,3 LS hi | 170 %5 | 4
12:00 |553, % 15 51z {172 195 | %

05(962. 1 1.§ 51 (16795 ¢

5+DP 12:10 9L5S.670

Company: (uld B'M/ﬂf - CI‘I‘S)t Date:_é"-z'q" Z Page
sie FG6 D Stack Em=-013 Run #: T of
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Gas Velodity Orifice
Port # Meter Head Head Temperature °F
Volume AP AH Cound. Gas Vac.
Paint# Time (Cubic Feet) (in. H;0) | (In. H:O) Stack Fllter I Metar |{(In. Hg)
1t :55]5(,5.260 1.5 QJlb|ivy | 13 | 4
1%2:00|5,,%. 7 .S 51711772 193 | 4
:051571.5 1.5 521177 | 93 | 4
JO 574, L 1) SI1%l 7y | 94 [ Y
15 157%8.0 1.5 51T | )79 4 | 4
20[® 3.1 15 513 [ Iy | Q4 [ 4.
.25/5 14,4 ) D13 [ 174 | 95
:30|5 37,3 ) 915 [ 1vs | 99 | 4
:39/593,5 (.S 51 | /7¢ 9 1LY
40|15 9%.0 L9 515 | /771 494% | 4
45| GOL.1 L9 510 |1y, | 95 | H
50| o4 .5 SIo | 172195 14
5+a/_, 13: 55 (,03.02b
Company: Qﬂ If I,Qﬂz&/‘ - Ceist Date:__ _[p~ 29-172 Page
Site: F;Gl) Stack, Qﬁm-OIS Aun #: of
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APPENDIX C SAMPLE CALCULATIONS
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. SAMPLE CALCULATIONS, RUN 1
GULF POWER COMPANY
PLANT CRIST - FGD STACK
CTM-013 Controlled Condensation Quartz Filter

Absolute Stack Pressure g,ches Mercury)

Pg
Ps = Pbar + ———
13.6
Pg = Stack Static Pressure (inches Water) = -0.35
Pbar = Barometric Pressure (inches Mercury) = 29.69

P.=  29.66

Absolute Pressure at the Dry Gas Meter ,cnes Mercury)

AH
Pm = Poar + ——
13.6
Py, = Barometric Pressure (inches Mercury) = 29.69
‘ AH = Average pressure difference of orifice (inches water) = 1.88

P,=  29.83

Kp = Pitot tube constant \/ (Ib/ib - nl(?le) (inches Hg) = 85.49
(°R) (inches H20)
C, = Pitot tube coefficient gimensioniessy = 0.84
JAP = Velocity head of stack gas nehes ooy =~ 0.6112
Ts = Average absolute temperature of stack, degrees Rankin = 581.2
M, = Molecular weight of stack gas; wet basis b moie) = 28.59
P, = Absolute stack pressure (inches Mercuryy = 29.66

V.= 363
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Volume of Gas Sampled Measured by Dry Gas Meter

(corrected to standard conditions, SDCF)

P var + AH

Vm(Std) =KiVmY T_13-6

K, = Degrees R/inches Metcury

V= Volume of gas sample as measured by dry gas meter g a1 cubic feery =
Y = Dry gas meter calibration factor (gimensioniess) =

Py.r = Barometric Pressure (inches Mercury) =

A H = Average pressure difference of orifice (nehes n20) =

Tn = Average absolute temperature of the dry gas, degrees Rankin =

Vi sy =
Volume of Water Vapor in Gas Sample

VW (Std) =0.04/0/ Vlc
V. = Total volume of liquid collected in impingers and silica gel miniiers) =

Vw (Su) =
Water Vapor in the Gas Stream proportion by volume (dimensionless)

V wist)
V mesd)y+ V wstd)
Vw (std) = Volume of water in gas Sample (corrected to standard conditions) —

Vmswy = Volume of sample measured by dry gas meter ( yandard conditions) =
Bys =

Bws=

Gulf Power Company Page 28 of 30
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17.64
47.42
0.9890
29.69
1.88
5424
45485

129.0
6.071

6.071
45.485
0.118
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Molecular Weight of Stack Gas 4,y basis, Ibb mole)

Mid =0.44(%COz2) + 0.32(%02) + 0.28(% N2 + %CO)

7%CO, = Number percent by volume gy basis from gas analysis) = 10.0

%0, = Number percent by vOlUME (gry pasis from gas analysis) = 10.0
%N,+7%CO = Number percent by volume (gry pasis from gas analysis) = 80.0
My = 30.00

Molecular Weight of Stack Gas (¢ basis, b mole)

Ms = Md(l - Bws) + 18(Bws)

Md = Molecular Welght of stack gas (dry basis, 1b/Ib mole) = 30.00
Bws = Water vapor in the gas stream (proportion by volume, dimensionless) = 0.118
M,= 2859

Volumetric Flow Rate (actual cubic feet per minute)

Qa= (Vi) (As) (60)

V, = Average stack gas veloCity (qeq per second) = 36.3
A, = Cross sectional area of Stack (ree squareay = 962.1128
Q.= 2,097,585

Volumetric Flow Rate (standard dry cubic feet per minute)

Qs = Qa(l - Bws) (538) (PS)

Ts 29.92
Qa = Volumetric flow rate (actual cubic feet per minute) = 2’097’585
B,,s = Water vapor in the gas stream (proportion by volume, dimensionless) = 0.118
Ts = Average absolute temperature of stack, degrees Rankin = 581.2
P, = Absolute stack pressure (incnes Mercury) = 29.66

Q.= 1,665,684
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Volumetric Flow Rate (standard wet cubic feet per minute)

2 Ps
O = 0. 528 (P

Ts 29.92
Q, = Volumetric flow rate (cial cubic feet per minuey = 2,097,585
Ts = Average absolute temperature of stack, degrees Rankin = 581.2
P, = Absolute stack pressure (inches Mercury) = 29.66

Q. = 1,887,996

Volume of Gas Sampled Through Nozzle ;. cubic feet)

Vo= (0002669)(Vlc) +Y 2‘ Prar+ A—H— E
Tm 13.6 ) | Ps
V) = Total volume of liquid collected in impingers and silica gel (miniliers) = 129.0
Y = Dry gas meter calibration factor imensioniessy =~ 0-9890
Vm = Volume of gas sample as measured by dry gas meter geua cubic feey =~ 47.423
Tm = Average absolute temperature of dry gas meter, degrees Rankin = 542.4
Py, = Barometric Pressure (incnes Mercury) = 29.69
AH = Average pressure difference of orifice gnches water) = 1.88
Ts = Average absolute temperature of stack, degrees Rankin = 581.2
P, = Absolute stack pressure gncnes mercury) = 29.66

v, 57.281
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1. INTRODUCTION

Sanders Engineering & Analytical Services, Inc. (SEAS) performed sulfur
dioxide and sulfuric acid mist emissions testing on July 25, 2012, for Gulf Power
Company on the Plant Crist 6 SCR and outlet located at the Plant Crist facility in
Pensacola, Florida. The testing was performed in accordance with the applicable
procedures as specified at CTM Method 013 and 013a as published by the
National Council of Air and Stream Improvement for the determination of sulfuric
acid vapor or mist and sulfur dioxide emissions from Kraft Recovery Furnaces.
Further discussions of the test methods are included later in the report.

The purpose of the testing was to gain additional information concerning the
emission rate of sulfuric acid mist from the unit. The testing was conducted by Mr.
Mark Christian, Mr. Brett Horton, and Mr. Thomas Creighton of Sanders
Engineering & Analytical Services, Inc., and was coordinated with Mr. John

Rampulla of Gulf Power Company.
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2, DESCRIPTION OF SAMPLING PROGRAM

The sampling program consisted of sulfuric acid mist emissions testing in
compliance with US EPA methods. The following is a brief description of these
types of tests. The gas sample was extracted from the stack through a glass probe
onto a glass fiber filter for CTM-013A and a quartz fiber filter for CTM-013, all
maintained at 500 degrees Fahrenheit. The filter catches all solid sulfates. Upon
leaving the filter, the gas passes through a condenser and a series of impingers and
silica gel directly into a series of impingers containing Isopropanol and peroxide.
Calibrations of the testing equipment are included in Appendix A. A detailed
description of the testing procedures and schematic of the sampling train is
presented in Section 6. The field data sheets for this testing are presented in

Appendix B. Sample calculations of Run 1 are included in Appendix C.
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3. SUMMARY AND DISCUSSION OF RESULTS

There were no unusual problems experienced during the performance of the
testing. The results of the sulfuric acid mist emissions testing are presented in

Tables I and II.
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TABLE 1. SULFUR DIOXIDE AND SULFURIC ACID MIST TEST RESULTS
(METHOD 13A)

GULF POWER COMPANY
CRIST UNIT 6 - SCR INLET
PENSACOLA, FLORIDA
Title of Run RUN1 RUN2 RUN3
Date Month/Day/Year 7/25/2012 7/25/2012 7/25/2012
Sampling Time -Start Military 0915 1220 1355
Sampling Time -Stop Military 1015 1320 1455
Number of Ports dimensionless | 1 |
Number of Points per Port dimensionless | 1 |
Stack Static Pressure Inches Water -22.00 -22.00 -22.00
Barometric Pressure Inches Mercury 29.94 29.94 29.94
Standard Orifice Pressure AH@ Inches Water 1.869 1.869 1.869
Meter Correction Factor dimensionless 0.989 0.989 0.989
Oxygen Concentration Mole Percent 02 8.50 8.50 8.00
Carbon Dioxide Concentration Mole Percent CO2 12.0 10.0 10.0
Volume of Gas Metered Actual Cubic Feet 40.101 40.615 40.904
Volume of Water Collected Milliliters 74.6 71.1 57.5
Sampling Time Minutes 60.0 60.0 60.0
Average Orifice Pressure (AH) Inches Water 1.5 1.5 1.5
Average Stack Temperature Degrees F 573 575 575
Average Meter Temperature Degrees F 93 98 98
Final Volume of SO2 Solution Milliliters 382 424 360
Final Volume of H2504 Solution Milliliters 138 168 188
Normality of Titrant (BaCl2) Equivalence/Liter 0.0097 0.0097 0.0097
Volume of Aliguot (S02) Milliliters | 1 1
Volume of Aliquot (H2504) Milliliters 25 25 25
Volume of Titrant for SO2 Blank Milliliters 0.00 0.00 0.00
Volume of Titrant for H2S04 Blank Milliliters 0.00 0.00 0.00
Volume of Titrant For SO2 Aliquot Milliliters 28.28 22.75 2548
Volume of Titrant For H2S04 Aliquot Milliliters 0.68 3.75 448
Mass of Sulfur Dioxide Collected ug 3,359,299 3,000,060 2,852,327
Mass of Sulfuric Acid Mist Collected ug 1,774 12,000 16,025
Calculations
Standard Temperature (° F) = 68 RUN1 RUN2 RUN3 AVERAGE
Standard Pressure (inches of Hg) = 29.92
Volume of Gas Sampled Standard Dry 38.065 38.179 38.439 38.228
Cubic Feel
Molecular Wt. of Stack Gas (dry) LB/LB-MOLE 30.26 29.94 29.92 30.04
Water vapor in Stack Gas Percent 84 8.1 6.6 7.7
Post Test Meter Correction Check dimensionless 1.00 1.00 1.00 1.00
Percent Difference Allowed 5% Average 1.6 1.4 0.7 1.2
g;’:gfg‘;ﬂg&? CHEMICALIN g\ fur Dioxide 3,116,563 2775016 2,620,508 2,837,362
Sulfuric Acid 1,646 11,100 14,722 9,156
Sfff.f?;ﬁ”'(gﬂﬁf CHEMICAL TN Suifur Dioxide 1,169.56  1,041.39 98341  1,064.79
Sulfuric Acid 0.40 2.72 3.61 224
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TABLE II. SULFUR DIOXIDE AND SULFURIC ACID MIST TEST RESULTS
(METHOD 13)
GULF POWER COMPANY
PLANT CRIST UNIT 6 - SCR OUTLET

PENSACOLA, FLORIDA
Title of Run RUN1 RUN 2 RUN3
Date Month/Day/Y ear 7/25/2012  7/25/2012  7/25/2012
Sampling Time -Start Military 0915 1220 1355
Sampling Time -Stop Military 1015 1320 1455
Number of Ports dimensioniess 1 1 1
Number of Points per Port dimensionless 1 1 1
Stack Static Pressure Inches Water -24.00 -24.00 -24.00
Barometric Pressure Inches Mercury 29.94 29.94 20.94
Standard Orifice Pressure AH@ Inches Water 2.491 2.491 2.491
Meter Correction Factor dimensionless 0.962 0.962 0.962
Oxygen Concentration Mole Percent O2 8.00 7.00 7.00
Carbon Dioxide Concentration Molc Percent CO2 11.0 12.5 12.5
Volume of Gas Metered Actual Cubic Feel 37.774 34.350 32.424
Volume of Water Collected Milliliters 56.7 71.3 69.2
Sampling Time Minutes 60.0 60.0 60.0
Average Orifice Pressure (AH) Inches Water 1.5 1.5 1.5
Average Stack Temperature Degrees IF 537 540 539
Average Meter Temperature Degrees F 91 94 93
Final Volume of SO2 Solution Milliliters 320 350 340
Final Volume of H2504 Solution Milliliters 48 47 38
Normality of Titrant (BaCl2) Equivalence/Liter 0.0097 0.0097 0.0097
Volume of Aliquot (SO2) Milliliters 1 1 |
Volume of Aliquot (H2S04) Milliliters 3 5 5
Volume ol Titrant for SO2 Blank Milliliters 0.00 0.00 0.00
Volume of Titrant for H2S04 Blank Milliliters 0.00 0.00 0.00
Volume of Titrant For SO2 Aliquot Milliliters 21.60 25.70 28.15
Volume of Titrant For H2504 Aliquot Milliliters 335 12.53 16.23
Mass of Sulfur Dioxide Collected ug 2,149,742 2,797,588 2,976,734
Mass of Sulfuric Acid Mist Collected ug 25,524 56,064 58,718
Calculations
Standard Temperature (° F) = 68 RUN1 RUN 2 RUN3 AVERAGE
Standard Pressure (inches of Hg) = 29.92
Volume of Gas Sampled Standard Dry 34.967 31.625 29.888 32.160
Cubic Feet

Molecular Wt. of Stack Gas (dry) LB/LB-MOLE 30.08 30.28 30.28 30.21

Water vapor in Stack Gas Percent 7.1 9.6 9.8 8.8

Post Test Meter Correction Check dimensionless 0.93 1.02 1.08 1.01

Percent Difference Allowed 5% Avcrage -3.8 5.8 12.0 4.65

CONCENTRATION OF CHEMICALIN g5 Dioxide 2,171,108 3,123952 3,517,203 2,937,421

STACKGAS (ug/m3) Sulfuric Acid 25777 62,604 69,380 52,587

g?ﬁg]fz:ZAT;ggS)F CHEMICALIN Sulfur Dioxide 814.76 1,172.34 1,319.91 1,102.34

Sulfuric Acid 6.32 15.35 17.01 12.89
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4. PROCESS DESCRIPTION

The process consists of a steam electric generating unit firing bituminous coal
for the production of electric energy. The coal is received by barge, and loaded
directly onto the conveyor feeding the plant or onto the stockpile and later loaded
onto the conveyor belt transporting the coal to the plant. The coal from the
conveyor is loaded into bunkers capable of holding between 36 to 48 hours supply of
coal. The coal is then fed to pulverizing mills before being fired in the unit through
the burners. Upon combustion of the coal in the fire box, approximately 20 percent
of the ash falls to the bottom of the boiler and is removed by the ash removal
system. The remaining 80 percent exits with the flue gases through the heat
exchange and economizer sections of the furnace, and is collected by electrostatic

precipitators.
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5. SULFUR DIOXIDE AND SULFURIC ACID MIST SAMPLING
PROCEDURE (EPA Method CTM-013)

The sampling procedure utilized is that approved by the United States
Environmental Protection Agency for sampling and analysis of sulfuric acid mist for
certain sources at kraft pulp mills. A brief description of the procedure is as follows:

The glass sample probe

and quartz filter and filter Figure 1. CTM-013 Sampling Train
holder are heated to 500 degrees

FFahrenheit or greater to prevent | =

condensation of sulfuric acid 'E;.i%esd ‘[ZT E'"fh'ermocouplé

= e v

mist. The filter was used to

collect any particulate which

Glas

may contain sulfates (sodium P Flltor Holder

sulfate, calcium sulfate, etc). If

i
3
i
iy
S
i

any sulfuric acid mist was \____/ e 7 X
100 ml H,0 Empty Silica
collected on the filter it was —— THERMOGCOUPLES Gl

VACUUM

GAUGE
evaporated to the gaseous state BYPASS

and passed through the train to
be collected in the condenser
7

portion. ORIFICE DRY GAS
MANOMETER METER

The condenser was
maintained between 167 and 187 degrees Fahrenheit to allow condensation of the
sulfuric acid mist without collecting other sulfur compounds particularly sulfur
dioxide. The temperature was maintained by circulating heated water through the
shell of the condenser. The temperature of the circulating water was controlled by a
thermocouple inserted in the condenser.

Upon leaving the condenser, the gas enters a series of impingers. The first
two impingers were partially filled with 100 milliliters of three percent hydrogen

peroxide. The next impinger was left empty. Preweighed 6 to 16-mesh indication
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silica gel was added to the last impinger. The sampling equipment, manufactured
by Lear Siegler (Model 100) or Sanders Engineering (Model 200), was assembled as
shown in the attached drawing.  The system was leak checked by plugging the
inlet to the nozzle and pulling a 15-inch mercury vacuum. A leakage rate not in
excess of 0.02 cubic feet per minute was considered acceptable. |

Crushed ice was placed around the impingers. The probe and hot box were
preheated to 500 degrees Fahrenheit and the condenser water was heated to
between 167 and 187 degrees Fahrenheit and circulated through the condenser.
When the equipment reached the desired temperature, the flow was adjusted to
one-half cubic foot per minute. Readings of the dry gas meter volume, temperature,
and flow rate were recorded on the field data sheet every five minutes. At the
conclusion of each run, the pump was turned off, final readings were recorded, and
final system leak checks were performed. The sample train was purged by drawing
clean ambient air through the system for five minutes at the average flow rate used

for sampling.

5.1. Sample Recovery
The impingers were disconnected after purging. The nozzle, probe, and filter

were rinsed with deionized water using multiple rinses for good washing, and the
rinse was then discarded. The sulfuric acid mist condenser was rinsed with
deionized water and the wash solution was collected in Container 1. The volume of
liquids in the first two impingers were recorded to determine stack gas moisture

content and then placed in container 2 and rinsed with deionized water.

5.2. Sample Analysis Procedures
The volume of sample for the container was recorded on the data sheet. If a

noticeable amount of liquid was lost, the sample was either voided or methods,
subject to the approval of the test administrator, were used to correct the final
results. The entire contents of Container 1 were transferred into a 250 milliliter
Erlenmeyer flask and 100% isopropyl alcohol was added to give an 80 percent
isopropyl alcohol solution. An aliquot of this solution was pipetted into a 250
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milliliter Erlenmeyer flask; two to four drops of thorin indicator were added and
titrated to a pink endpoint barium chloride. The titration was repeated with a
second aliquot of sample and the values were averaged. Replicate titrations must
agree within one percent or 0.2 milliliters, whichever is greater.

For container 2, an aliquot of the solution was pipetted into a 250 ml
Erlenmeyer flask and a volume of 100% Isopropanol equal to four times the sample
aliquot was added to the sample. The sample was titrated in the same procedure as

container 1.
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6. SULFURIC ACID MIST SAMPLING PROCEDURE (CTM-013A)

The sampling procedure is that specified in CTM-013A. A brief description
of this procedure is as follows:

The first impinger was partially filled with 100 milliliters of 80 percent
isopropyl alcohol. The second and third impingers were filled with 100 milliliters of
three percent hydrogen peroxide. The forth impinger was left empty to act as a
moisture trap.

Preweighed 6 to 16 Figure 2. CTM-013A Sampling Train

mesh indication silica

gel was added to the v
last impinger.  The HEATED '

NOZZLE LINER TEMPERATURE
] 1 1 t HEATED AREA DISPLAY
samplin equipmen Cp F
& 4 CT},—- FILTER HOLDER F—E
manufactured by Lear ) [
SS SHEATH /@j}

Siegler (Model 100) or

THERIMOCOUPLE

Sanders  Engineering

(Model 200) was | Y =

ICE
BATH

S TYF;E o J S02 absorbing sili
. - 3 absorbi i llica
assembled as shown in PITOT colution_ 1@ solution Gel
THERMOCOURLES
i ORIFICE i i VACUUM
the attached drawing. ypass  GAUGE
VALVE K
The system was leak \

checked by plugging

the inlet to the nozzle

MAIN

and pulling a 15-inch MAGNEHELIC DRY GAS 1A

GAUGE METER
mercury vacuum. A
leakage rate not in
excess of 0.02 cubic feet per minute is considered acceptable.
The inside dimensions of the stack liner were measured and recorded. The

required numbers of sample points were marked on the probe for easy visibility.

The range of velocity pressure, percent moisture, and temperature of the effluent
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gases were determined. From this data the correct nozzle size and nomograph
mﬁltiplication factor were determined.

The probe and hotbox heaters were adjusted to provide a temperature of 500
degrees Fahrenheit (+ 25). Crushed ice was placed around the impingers. The
nozzle was placed on the first traverse point with the tip pointing directly into the
gas stream. The pump was started immediately and the flow adjusted to a delta H
of 1.5. At the conclusion of each run the pump was turned off, final readings
recorded, and final system leak checks were performed. Clean air was then pulled

through the sample train for 15 minutes at the rate during the test.

6.1. Sample Recovery

Care was exercised in moving the collection train to the sample recovery area
to minimize the loss of collected sample. The volume of solution in the first
impinger was measured. The contents of the first impinger was placed in container
one along with the washings of the impingers with 80% Isopropanol. The volume of
solution in the second and third impingers was measured. The contents of the
second and third impingers were placed in container two, along with the washing of
the glassware from the end of the second impinger to the inlet of the last impinger
with deionized water. The contents of the last impinger were weighed and recorded

on the field data sheet.
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6.2, Analytical Procedures

The volume of sample containers were noted and recorded. An aliquot of
each container was titrated using barium chloride as the titrate. This titrate was
standardized against a standard 0.01 N sulfuric acid solution. Replicate titrations
were performed until the volume of titrate agreed within 0.2 milliliters. The results

of the titrations of the two containers were reported as sulfuric acid mist and sulfur

dioxide.
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7. QUALITY ASSURANCE

In order to ensure the accuracy of all the data collected in the field and at the
laboratory, SEAS has instituted a comprehensive quality assurance and quality
control program. New or repaired items requiring calibration are calibrated before
their initial use in the field. Equipment with calibration that may change with use
is calibrated before and after each use. When an item is found to be out of
calibration, the unit is either discarded or repaired, and then recalibrated before
being returned to service. All equipment is periodically recalibrated in full
regardless of the results of the regular inspections or its present calibration status.
Calibrations are performed in a manner consistent with the EPA reference methods
recommended in the “Quality Assurance Handbook for Air Pollution Measurement
Systems” published by the US Environmental Protection Agency. To the maximum
degree possible all calibrations are traceable to the National Institute of Standards
& Technology (NIST).

In order to ensure that the test will be performed in a timely manner without
undue delays, SEAS sampling vans are equipped with duplicate sampling devices
for almost every device needed to perform the test. If a particular device is broken
or does not pass inspection, a second device is available immediately at the site for
use. Any device which appears to be outside calibration, or in need of repair is
tagged in the field and repaired, calibrated, or discarded immediately upon return

to the laboratory.

7.1. Calibrations

Certain pieces of equipment need to be calibrated before and after each test.
Those items include the pitot tubes, the differential pressure gauges, the dry gas
meter, and the nozzles used for the particulate testing. The following is a brief

description of the calibration procedures for each of these important devices.
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7.1.1. Pitot Tubes

All pitot tubes are the S-type as required by EPA Reference Method 2 (40
CFR, Part 60, Appendix A, Method 2). This method contains certain geometric
standards for the construction of S-type pitot tubes. All of SEAS pitot tubes are
constructed according to these standards. According to the EPA any pitot tube
constructed to these standards will have a coefficient of 0.84 + 0.02. To ensure the
exact value of SEAS pitot tubes, all pitot tubes are initially calibrated in SEAS
wind tunnel to determine the exact pitot coefficient. This coefficient should not
change unless the pitot is physically damaged. Each pitot tube is checked before
going to the field to make sure it meets the geometry as specified. Any pitot tube

which does not meet the specifications is not used in the test.

7.1.2. Differential Pressure Gauges
SEAS uses several different types of pressure gauges including oil tube
manometers, water tube manometers, magnehelics, and current output electronic
load cells. Each of these devices are inspected before taken to the field and are
inspected for leaks during each test. The magnehelics and load cells are tested

against an incline manometer water gauge to ensure accuracy.

7.1.3. Temperature Sensors
All temperature sensors used in SEAS sampling program are either mercury
in-glass thermometers or type K thermocouples. These thermocouples are physical
devices which produce a voltage proportional to the temperature. The thermocouple
reading device is calibrated before and after each series of tests to ensure accuracy
of + 2 percent. The calibration of the thermocouple is accomplished by NIST

traceable calibrated reference thermocouple potentiometer system.

7.1.4, Nozzles
The inside diameter of each nozzle is measured to the nearest 0.001 inches

prior to its initial use. Upon arriving in the field each nozzle is again measured
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with a micrometer on three different points on the diameter to ensure its original
measurement and that the nozzle is perfectly round. If the difference between the
maximum and minimum diameters measured does not exceed 0.003 inches, the
nozzle is acceptable; otherwise, this nozzle is discarded and another is selected. At
the end of each test the nozzles are again remeasured on three different points on
the diameter to ensure that during the test the nozzle has not become dented or

deformed.

7.1.5. Dry Gas Meter

The dry gas meter is initially calibrated against a spirometer transfer
standard. During the initial calibration, a five point calibration curve is made at a
minimum of one-half inch water column orifice pressure up to four inches water
column orifice pressure. After each test, the dry gas meter calibration factor is
checked by performing three repetitions at a representative flow rate experienced
during the test. If the final calibration does not agree with the initial calibration
within five percent the calibration which yields the lowest volume of sample pulled
is used in the calculations. The dry gas meter is repaired and a new five initial five

point calibration is performed.

7.1.6. Orifice
The flow meter orifice is used to establish isokinetic sampling rates during
the test. The orifice is calibrated with the dry gas meter at the same time under the
same conditions. The orifice is calibrated over a wide range of flow rates and the
arithmetic mean of the orifice calibration is used for sampling purposes. The orifice

is recalibrated every time the gas meter is recertified.
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APPENDIX A QUALITY CONTROL OF TESTING EQUIPMENT
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INITIAL METER BOX CALIBRATION
Calibrated By: JCS BOX #: C-133 Date:  3/9/2012 '
Orifice #: 1 Orifice #: 3 Orifice #: 8 |Reference 33103 Unit RUN 4 RUN 5
Unit RUN 1 RUN 2 RUN 1 RUN 2 RUN 1 RUN 2  |Field Meter DH| [n. H,O 2.50 3.50
Meter DH In. H,O 0.97 0.97 1.53 1.562 217 217 Initial Gas Volume Ft~ 279.600 285.200
Initial Gas Volume Ft.2 242.700 252.900 258.100 263.200 269.400 274.500 Final Gas Volume Ft.2 285.200 290.300
Final Gas Volume Ft.® 252.900 258.100 263.200 269.400 274.500 279.600 Initial Temp. Out °F 77 77 '
Initlal Temp. Out °F 75 75 75 75 75 75 Final Temp. Out °F 77 77
Final Temp. Out| °F 75 75 75 75 75 76 Reference Meter Y| Dimensionless 0.952 0.952
Vi In. Hg 28.0 28.0 23.0 23.0 22.0 220 Initial Gas Volume| Ft.} 59.200 64.665
Ambient Temp. °F 72 72 72 72 72 72 Final Gas Volume Ft.} 64.665 69.665
Barometric Pressure| In. Hg 30.26 30.26 30.26 30.26 30.26 30.26 Initial Temp. °F 77 77
Time sec 1279 644 500 608 416 416 Final Temp. °F 77 77
K' 0.3506 0.3506 0.4476 0.4476 0.5423 0.5423 Barometric Pressure]  In. Hg 30.26 30.260
CALCULATIONS| Time sec 430 329
Total Meter Gas Volume Actual Ft.° 10.200 5.200 5.100 6.200 5.100 5.100 Volume Field Meter ACF 5.60 5.100
Time Minutes 21.317 10.733 8.333 10.133 6.933 6.933 Volume Field Meter SDCF 5.600 5.113
Volume through the Meter SDCF without Y 10.201 5.200 5.107 6.209 5.115 5.110 Volume Reference Meter ACF 5.47 5.000
Volume through the Orifice| SDCF 9.805 4.937 4.894 5.951 4.933 4.933 Volume Reference Meter SDCF 5.432 4.970
Calculated Y| Dimensionfess 0.961 0.949 0.958 0.958 0.964 0.965 0.970 0.972 0.962
| Difference Allowable 0.02 -0.001 -0.013 -0.004 -0.004 0.002 0.003 0.008 0.010
Calculated DH@| 2.586 2.586 2.510 2.493 2.432 2430 2.463 2.424 2.491
| Difference Allowable 0.2 0.096 0.096 0.019 0.003 -0.058 -0.061 -0.027 -0.067
Magnehelic Calibrations Thermocouple Calibrations
Device Calibration Delta P Device Calibration Thermocouple
Standard Magnehslic Standard Detector
Units inches water inches water Percent Units Degrees F. Dagress F. Parcent
Reading Reference Sample Error Reading Reference Sample Error
1 0.49 0.49 0.0 1 100 96 -0.7
2 1.80 1.87 3.9 2 300 299 -0.1
3 0.90 0.87 -3.3 3 450 446 -0.4
Allowed Error = 5% of Reading Allowed Error = 1.5% of Absolute Temperature (Degrees Rankin);
Absolute Temperature = Temperature in Degrees Fahrenheit. + 460
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INITIAL METER BOX CALIBRATION
Calibrated By: DM BOX #: SEAS-201 Date:  3/13/2012
Orifice #: 1 Orifice #: 3 Orifice #: 8 Reference 33103 Unit RUN 4 RUN 5
Unit RUN 1 RUN 2 RUN 1 RUN 2 RUN 1 RUN 2  |Field Meter OH[ In.H,O 2.50 3.50
Meter DH In. H,0 0.75 0.75 1.15 1.15 1.65 1.65 Initial Gas Vol FL” 0.000 0.000
Initial Gas Volume Ft 0.000 0.000 0.000 0.000 0.000 0.000 Final Gas Volume|  F1.2 10.770 12.807
Final Gas Volume Fr.® 6.971 5.579 5.323 5.921 6.435 9.333 initial Temp. Out °F 70 76
Initial Temp. Qut °F 67 68 68 68 69 76 Final Temp. Out °F 71 76
Final Temp. Qut °F 68 68 68 89 69 76 Reterence Meter ¥| Dimensioniess 0.952 0.952
Vacuum| In. Hg 21.0 210 21.0 21.0 20.0 20.0 Initial Gas Volume Ft. 133.740 159.202
Ambient Temp. °F 68 68 68 68 68 76 Final Gas Volume Ft.2 144.638 172.208
Barometric Pressure In. Hg 30.24 30.24 30.24 30.24 30.24 30.24 Initial Temp. °F 70 76
Time| sec 900 720 540 600 540 780 Final Temp. °F 71 76
K 0.3506 0.3506 0.4476 0.4476 0.5423 0.5423 Barometric Pressure|  In. Hg 30.24 30.24
CALCULATIONS| Time) sec 720 720
Total Meter Gas Volume| Actual Ft.° 6.971 5.579 5.323 5.921 6.435 9.333 Volume Field Meter ACF 10.77 12.807
Time Minutes 15.000 12.000 9.000 10.000 9.000 13.000  [volume Field Meter SDCF 10.895 12.854
Volume through the Meter SOCF without Y 7.062 5.647 5.393 5.993 6.515 9.326 Volume Reference Meter ACF 10.80 13.006
Volume through the Orifice| SOCF 6.921 5.537 5.301 5.891 6.423 9.208 Volume Reference Meter SDCF 10.958 12.944
Calculated Y| Dimensioniess 0.980 0.981 0.983 0.983 0.986 0.987 1.006 1.007 0.989
| Difference Allowable 0.02 -0.009 -0.009 -0.006 -0.006 -0.003 -0.002 0.017 0.018
Calculated DH@| 2.012 2.010 1.895 1.893 1.853 1.856 1.717 1.713 1.869
| Difference Allowable 0.2 0.143 0.141 0.026 0.024 -0.016 -0.012 -0.152 -0.155
Magnehelic Calibrations Thermocouple Calibrations
Device Calibration Delta P Device Calibration Thermocouple
Standard Magnehalic Standard Detector
Units inches water inches water Percent Units Degrees F. Degrees F. Percent
Reading Reference Sample Error Reading Reference Sample Error
1 1.32 1.31 0.0 1 150 150 0.0
2 0.72 0.71 -1.4 2 212 213 0.1
3 0.48 0.49 2.1 3 400 400 0.0
Allowed Error = 5% ot Reading Allowad Error = 1.5% of Absolute Temperature (Degrees Rankin);
Absolute Temperature = Temperature in Degrees Fahrenheit. + 460
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Magnehelic Calibration
serial number 101 102A 102C 103A
Span (in H20) | 0.25 2 25 0.25 2 25 0.25 2 25 0.25 2 10
Reference Reading @ 0% Span (in H20) 0.000] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Device Reading (in H20) 0.000| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% Difference (Allowed = 0.05) 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Reference Reading @ 50% Span (in H20) 0.120]| 0.95 4.73 0.125 1.00 9.64 0.131 0.90 9.30 0.12 0.95 5.15
Device Reading (in H20) 0.122| 0.96 4.90 0.126 0.98 9.75 0.129 0.88 9.00 0.12 0.92 5.20
% Difference (Allowed = 0.05) 1.67 1.05 3.59 0.80 2.00 1.14 1.53 2.22 3.23 2.56 3.16 0.97
Reference Reading @ 90% Span (in H20) 0.220| 1.88 23.50 2.32 1.85 | 23.30 0.250 200 | 22.80 | 0.248 1.91 9.50
Device Reading (in H20) 0.222]| 1.83 24.20 | 2.300 1.90 | 24.00 0.243 1.97 | 23.30 | 0.240 1.95 9.20
% Difference (Allowed = 0.05) 0.91 2.66 2.98 0.86 2.70 3.00 2.80 1.50 2.19 3.23 2.09 3.16
serial number . 103B 104
Span (in H20) | 0.25 0.5 1 2 5 25 0.25 2 10
Reference Reading @ 0% Span (in H20) 0.000| 0.000 [ 0.000 0.00 0.00 0.00 0.000 0.00 0.00
Device Reading (in H20) 0.000] 0.000 | 0.000 0.00 0.00 0.00 0.000 0.00 0.00
% Difference (Allowed = 0.05) 0.000| 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00
Reference Reading @ 50% Span (in H20) 0.130| 0.260 0.50 9.40 2.43 9.70 0.120 0.99 4.73
Device Reading (in H20) 0.124 | 0.260 0.48 9.40 2.54 9.50 0.120 0.98 4.90
% Difference (Allowed = 0.05) 4.615| 0.00 4.00 0.00 4.53 2.06 0.000 1.02 3.47
Reference Reading @ 90% Span (in H20) 0.261| 0.500 0.85 1.89 4.52 245 0.248 1.67 8.20
Device Reading (in H20) 0.249 | 0.495 0.81 1.88 4.64 25.0 0.240 1.74 8.60
% Ditference (Aliowed = 0.05) 4598 | 1.00 4.71 0.53 2.65 2.04 3.333 4.02 4.65
serial number 105 106
Span (in H20) | 0.25 2 25 0.5 [} 15
Reference Reading @ 0% Span {in H20) 0.000| 0.00 0.00 0.000 0.00 0.00
Device Reading (in H20) 0.000| 0.00 0.00 0.000 0.00 0.00
% Difference (Allowed = 0.05) 0.000| 0.00 0.00 0.000 0.00 0.00
Reference Reading @ 50% Span (in H20) 0.122] 0.97 8.90 0.233 1.86 8.00
Device Reading (in H20) 0.123] 0.95 9.30 0.232 1.95 7.90
% Difference (Allowed = 0.05) 0.820| 2.11 4.30 0.431 4.62 1.27
Reference Reading @ 90% Span (in H20) 0239 192 245 0.470 3.60 14.4
Device Reading (in H20) 0.235] 1.98 23.7 0.461 3.60 14.8
% Difference (Allowed = 0.05) 1.702| 3.03 3.38 1.952 0.00 2.70
Calibration Date  12/30/2008 By MC
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APPENDIX B FIELD DATA
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Sanders Engineering & Analytical Services, Inc.

Office: (251) 633-4120

2255 Schillinger Rd. N.
Fax: (251) 633-2285

Semmes, Al. 36575

COMPANY _ (54} PravceC DATE_7-25-12  OPERATOR_/MC
PLANT Ux [  S€f—jodt BOXNo.__S-2°( _ DHa !l %63 __Y__0 I¥9
UNIT ScR |lek METHOD /3 4 PROBE #
BALANCE No,__]o2 A: STD. WT. (gm) R0, O BALANCE RESPONCE (gm) __ R0, ;
Run 1 Run 2 Run >
Nozzle Filter Nozzle Filter Noxzle Filter
Calibration Number Catibration Number Calibration Number
VA AN /b
nchoa. nches mchas
METER READING METER READING METER READING
Ho.19| 4O, 15 4o, q04
rnst Pt Fnat Fmal rond Fanm
0.600 aco 0,9
CAL] Ho.pl 45 ¢(0.904
L} Nt Net Net Net Net
LEAK CHECK LEAK CHECK LEAK CHECK
System Pltot System Pitot System Pitot
Pra Post Pro Post Pra Post Pre Post Pre Post Pre Post
2 1) | |78 /o [ /6 | A ||| L0 /L | 2K
n_Hg [X0) In.Ha tn. Hg EX) G
8284 | .0 2 P2 002107 | A | FA 3o0Nicoig| JE | A
om p3eel dm om dm om om
VOLUME OF VOLUME OF VOLUME OF
LIQUID WATER COLLECTED LIQUID WATER COLLECTED LIQUID WATER COLLECTED
Imp 1 imp2 Imp 3 Imp 4 Imp 1 Imp 2 Imp 3 Imp 4 Imp 1 Imp 2 Imp 3 Imp 4
49 123 [ /e 19783 | 42 [ 156 | /30 Lo | _ g7 114571 437 | 20200
Firad "~ Fnal Final Final Fral Final Fral Foal K Final i nal
1oo | 100 ] joo 119207 | oo lsom 52 | J9233 | 103 | teo | 7°? | nooay
) hlth!1 z:a hi; ;l; tnaia) Ingml Lol [ [ Inita) Intial
rd - v ;! 2 iz I - ' !
o _74.L Tot _ 9.1 Toal 578
GAS ANALYSIS STATIC GAS ANALYSIS STATIC GAS ANAL.Y;'SIS STATIC
o, $5% -9 o, F5% 22 o F0% ~22_
CX)' 90 A . H,0 CO, o fa . HO CO, /df) !0 in. H0
co _~ BARCMETRIC co L BAROMETRIC CcO BARCMETRIC
2.9 23.9Y 29.3¢
. Hy . Hg n.Hp
Page 1 of

Form Revised 10/1006
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Gas Velocity Orifice
Port # Meter Head Head Temperature °F
Volume AP AH Gas Vac.
Point# Time (Cubic Feet) | (In.H0) | (in. HO) Stack Fitter Imp. Meter |(In. Hg)
bt AL | o242 LS |573 |602 | 4y | 2|7
: 9:22| 4 & L5 \ | soo | 4 Jo |7
A .a5| 70 L5 5 | 4 90 |7
a.%0 | 10.% L5 o4 | 42 9 | ¥
A% | 142 A 502 |4S |92 |F
9: 4| ¥ 5 con |43 |32 [9
a.45 | 184 15 so0b lad |52 |2
5 4° | N6 /%5 sol a4 | 13 |7
g9 .55 | Jb¥ s o2 g5 | 94 |7
(0:2° | 25, LS Bs=s| 4L 99 |so
(= oh | 332 15 Sor |4 | 76 {2
2:3 | 365 15 507 | 47 5| /°
end | 1245 | 49.49f
Form Rovised 8/24/02 .
Company: (Qll‘P (79‘4'” Date: 7‘3;'/ 2 Page
st (aist b SCE lnler Runk_ L ezauid  of
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Gas Velocity Orifice
Port # Meter Head Head Temperature °F
Volume AP AH Gas Vac.
Point# Time (Cubic Feet) (In. HQ) (in. H,0) Stack Filter Imp. Meter | (in. Hg)
- | 009°? 1.5 €75 605 | 47 C"T 5
¢ L 15 % | 4] I8 |5
30 | .lo Ly sop | 47 y AL
25 o | /S so3 | «4f | 6 |
L yo | 13y 15 S0l 49 | 93 |&
L 5129 LS ob | So | 98 |7
1 5% 20% L5 Soy | so | 95 |7
1551 235 15 503 | 50 | 99 |7
(t:00 | 37,9 15 503 |go |39 |7
05 | 15 sod =) r2d | ¥
o | .5 15 soy | S| /or | g
(5] 374 1.5 506 | S| | 400 | 8
Ho.ets

eadl 5 .32

|

Company: (70[ F 67" weel Date: 7‘2 §5</? Page
Site: (, C \"5\' b scC ot Run #_ R CIm-(3A  Of
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Gas Velocity Orilice
Port # Meter Head Head Temperaturg °F
Volume AP AH Gas vac.
Point# Time (Cubic Feset) (In. H,0) | (In. H0) Stack Filter imp. Meter |(In. Hg)
/ /%:55| o0 (5 |55 |60 | 47 | 97 |Q
14 02 | B¢ Ly s | 45 | 15 | ¥ .
11205 | ¥ L5 S0y | 43 33 | ¥
(<:0 | A9 15 soa | Yy 98 | &
15 l 3 3 LS 603 | 49 X34 7
420 | e be .5 | 5 | 96 w7
25 | 197 1S 5o | 95 | 9% | /O
M 30 |2%.% LS | 503 | Y7 | 98 | /0
:3 | A7 L5~ of lgr | Ty | /O
(4:40 |30.D L5 soy | 49 | Sy |w
AR s 502|520 | 99 U
, /4:50 | 379 L9 sol |52 [ 27 1]
ead | 14:55 | 40904
5o
Company: G u_\f' ?"“"f Date: __7-aS=/" 2 Page .
st _ CtisY o SCh lafek Run# 3 c1aq3hk O
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Sanders Engineering & Analytical Services, inc.

2255 Schillinger Rd. N. Office: (251) 633-4120
Semmes, Al. 36575 Fax: (251) 633-2285
comrany _Gult Fourer DATE 7-25-12 OPERATOR T8 H
pLanT Crigt BoxNo. C-/33  pHa 2.249/ v_Gr2
uNiT _b SCR Outlet METHOD c€a- O/3  PROBE #
BALANCE No__ /0 2~ R sTD.WT. (gm)__2000 BALANCE RESPONCE (gm) __ 2.000. |
Run / Run Z Run 3
Nozzie Fiiter Nozzle Filter I Nozzle Filter
Catibration Number Calibration Number Calibration Number
WETER READING METER READING METER READING
226.L74 5% 342, e/ _
23%.900 __ z277.245 31.733
37 774 34.350 328y
LEAK CHECK LEAK CHECK LEAK CHECK
System Pitot System Pitot System Pitot
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
v 1)) | 10 i S i 12 I ot | e
CAT] I Hg In Hg . Hy In. Hg n. Hp
003 -DOZ Statc f2 '003 ‘2'23 Btae sutc ‘ 4 .005 State awte
VOLUME OF VOLUME OF VOLUME OF
LIQUID WATER COLLECTED LIQUID WATER COLLECTED LIQUID WATER COLLECTED
imp 1 Imp 2 Imp3 Imp 4 Imp 1 Imp 2 Imp3 Imp 4 Imp 1 Imp 2 imp3 Imp 4
ge e | ] 7% 15> | 1p7F 17427 | 154 | 1071 s 750
100 ! /0 00 2 yhri
Al ,OWU % ]7 L. gw -gﬂ ’7135 ‘; '—'ZQSM Y [Ty T / Teat 2
. 1/ ,
o 3 2.7 53 m? Jm_o _.,,j 7 - 4
ot 5b.7 Toa 70,2 Toal (3. &
GAS ANALYSIS STATIC GAS ANALYSIS STATIC GAS ANALYSIS STATIC
o. _§% - Zq .0 o 1% -24.0 o 7% -24.p
. 1, n. M, - —wmd
co, 1% co, /2.5% ’° co. 125%
coO _,.L BAROMETRIC co yd BAROMETRIC co / BMOME“;;;C
_ 294 _29.9¢ _ 2999

in. Hg In. Hp In.Hg

Form Ravisad 10/10/08 ' Page 1 of
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Gas - Velocity Orifice
Port # Metar Head Head Temperature °F
Volume . AP AH Cond. Gas Vac.
Point# Time (Cubic Feet) (In. H;0) | (in. H0) Stack Filter - I Mater | (In. Hg)
9.5 | 23%.900] # 1.5 1537 [500 | 165 | 89 |5
20| 2435 19 50 | 63 | ¥9 |9
25| 244 .1 (.5 511 172 | 8 ¢|5
30| 244 .4 1.5 59081 175 | 90 | b
.35 253%.0 1.5 500 1176 | 90 14
. 40[ 255 .6 1.5 9/ | )72 ¥l |6
| -45] 258.% 1.9 507 1)73 |92 |7
| 50 261 1-5 Sz [175 | 92 |3
| $5| 264.5 1.5 95 176 | 92 | ¥
| [000] 2427 1.5 51 1173193 [R
05| 270-% 1.5 511 175 193 | ¥
0| 274.2 1.5 508 | 175193 [ 9
| Stop I/o :5 270 17Y
Company: Guhﬂ ’ou/t’r' Chj‘f‘ Date:_ 7 ~C5-12 Page
m -013
sie: Uit b SCKR Ou+ let Rur'#: ] of
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Gas Veloclty Qrifice
Port # Meter Head Head Temperature °F
Volume AP AH . Cowd, Gas Vac.
Point# Time | (CubicFeet) | (n.H0) | (nH0) | stack | Fiter | Img” | Meter |(in. Ho)
12:20[ z7 7.245 [.5 [540 [0/ [j70 |93 [ 7
.29 279.5 L5 Sox (71 |93 | 7
30| 252.% .5 510 1163 | 9% | 7
.35| 235.2 1.5 Siz |74 194 | &
.| 288 .9 1.5 55 (173 | &4 | »
450 291.5 |0 513 170 |54 | ¥
.50 294.3 1.5 Si1t 74 198 |9
:65| 2972,( 1S s16 | 175 |94 |9
13.00] 300.0 .S 519 1176 |94 19
.65 303, ( L5 513 117494 [ 7
o] 305.7 1.3 513 11731 95 | 9
15 | 30%8.9 l.5S 5/0 ] /70| 959
201 311.595
fﬂmﬂwbﬁmm
Company: Cu \'p PO\A/U‘ - Cluj"/' Date:_ 7 -2 S-12 Page
SHG:MM Run #: e ot
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Gas Velocity Orltice
Port # Meter Head Head Temperature °F
Point# Time (C:xlgi'::"l?:el) ('ﬂ-APZO) ('n-Ai'I?zO) Stagk Filter C)% ’ I&eatser (|X8E§=)
13 : 551 31.737 [.5 [529 [50%| 170 |4 |7
14:00] 3135 1.5 s | i 947
05| 317.7 1.5 S1ol 170194 |7
10| 320.2 .5 513172194 [7
)5 | 322, 8 [-5 Si4 |7 [ 94 1 7
. 20| 325-4 1.3 512 117119318
.25] 328.% 1.5 515 1723] $31|
.30 33/.2 I.5 51| 172, 9319
:35] 333, § [.5 510 [ (7319319
YO| 334.0 1.3 sl |163] 932 19
. 45| 33§59 (-5 c)z| 169 ] 93 1§
.50 3Y41.§ . 041,21 193 9
Stop )y - 55| 244, 1k
Company: C“'?[‘ FGH/(I‘ ~ Cf-'sf Date: __ 7-25-/T Page
Site: _Q_yll'{' (y SCR Oqu' Qém-OB Run #: 3 Oi
Gulf Power Company Page 28 of 33 Plant Crist



Sanders Engineering & Analytical Services, Inc.

Mobile, AL

- 33
BOOK PAGE
TITLE PROJECT
Continued From Page
5 ¥
SYdardiaption 2f Doy,
Lol oliguet of 0.000¢ N #.50, (Betubitr 10Ty )
Firal 1.5 (8BS 9.5 L¥Y
10 Iailian .S I~ 5 K
\D A 105
N.Vl - “LVL
15 JovgEh = N, (10.35)
Ny > “ an7
SUR Tl | [_‘_M\'pag
20 Rb‘\l I"'f \ . 9\\“-\ -X-’\,"_L'l
Tots\ 5(\&50.‘ INF.-L Yoty Semde = L¥)
M'.nvud’ = NF k‘c\\{u_a.} \ [
Tl Tas o NIR K
25 IA'L'D' ah -1; L:‘-a.l < .r!\.'\r\
.Lt; 0 _ i
7% Trot 9¢ W2 [0 130 2x.3
Iedia T ¢ g L
Rosl Ty |
0| Tote SOn'Pk = ‘L( E:L! ’)"r "Jt 28.A8
AUg et > JS b Tediol & X:gw, 275
Fol 9% 7 Ror L Top 21
Tova 5 5 Tatel Snmple >'1').‘1-L.
3 3.2 37 Lrquat (ol
2.75
Fael 1) Yy . 2245
Toder © Ky < >22.95
40 boal % 45 :27 42
I 4. © S
45
Continued To Page
SIGNATURE DATE
Gulf Power Company Page 29 of 33 Plant Crist



Sanders Engineering & Analytical Services, Inc.

Mobile, AL

- 34
BOOK PAGE
TITLE PROJECT
Continued From Page
|
5 RU(\ ’\ Tl\ﬂ‘ vr‘ K IQP l'{
Totel” Sample = IB1-L Toh\ Camrple = JLO
k\lﬂvo*‘ ot l\NL\ L\ﬁu-"'\' -J e
Flael 49y S.00 Pag\  *O 6.0 ¢ 2354
10 Tasdiad SN S Teitlo © S 254727
¥.94 4.5
49425 T nol 20 §Aas = 4545
TAtoel [») '.{
W SR LS (T W~1Y
p\ua \ LQAJ_‘D(J/ (’l 50, l ‘J\Vr\ | \O'\_ In.m
TO\wg\ (m-.b‘e g 5 (ML— [ ol S'mAP(L =~ 3\’)~0 nal,
Aot = B0 Sl 2.) M quok= [ m]
20
el 1T Tongt L5 € Y 24
DIt Qo Tova .S F 5
Fl .88 § LN INA
Tolsa) 0.5 Pt 40 1.1 =219
25 2.35 r;.’*ia D .’\-
Lun 2 condenzo, Lua 2 Jfﬂ.
-/raia/ Sﬁf-;a/’ L V7d_/ T-hJ 34'-\4/¢ o 280 ml
Alguos = S Aliguat = a)
30
Fusl 807 Y08 95 40 Froa] &0 20 20 4.3
; s T oy o — 3 st o +pg
20 33T 90 3.4 5.4 20 20 3 &8
J2. L5 2.5 2454 25.9
35 2.52¢ 25.7
£, andengor Bund SO,
7;#-4' “m'a’r 23 M‘ 7;1511 S'r.«-irll S ZHO m }
A’:a uold = | Al\_‘ihd" = ln )
40 Fral 55 745 A o0 Eoac) 208 4.55 200 2% |
,__,JA.LAL_ﬂa__Q__Q: 2.9 T 00 ¥ 0.5 00 ¢ o5 )
90 + 2.8 £3 /0 e §.a5 205 4 825 f
L. 15 /4.2 2805 15.28 .
14.22¢ 28,15 i
45
Continued To Page 3
SIGNATURE DATE :
i
N }
Gulf Power Company Page 30 of 33 Plant Crist




Sanders Engineering & Analytical Services, Inc. Mobile, AL

APPENDIX C SAMPLE CALCULATIONS
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SAMPLE CALCULATIONS, RUN 1
GULF POWER COMPANY
PLANT CRIST UNIT 6 - SCR OUTLET
PENSACOLA, FLORIDA

Absolute Stack Pressure :,ches Mercury)

Py
Ps = Pvar + —
136
P, = Stack Static Pressure ginches water) = 224.00
Pbar = Barometric Pressure (inches Mercury) = 29.94

P.= 2818

Absolute Pressure at the Dry Gas Meter (nches Mercury)

AH
Pm = Poar + ——
13.6
Pbar = Barometric Pressure (inches Mercury) = 29.94
AH = Average pressure difference of orifice inches water) = 1.50

P.= 3005
Volume of Gas Sampled Measured by Dry Gas Meter

(corrected to standard conditions, SDCF)

AH
P bar +
Vm(Std) =KiVmY __13.6
Tm
K, = Degrees R/inches Mercury = 17.64
Vo, = Volume of gas sample as measured by dry gas meter ,wal cubic feery = 37.77
Y = Dry gas meter calibration factor gmensiontessy = ~ 0.9620
Py, = Barometric Pressure (nches Mercury) = 29.94
A H = Average pressure difference of orifice gncnes 20y = 1.50
T, = Average absolute temperature of the dry gas, degrees Rankin = 550.8

Volume of Water Vapor in Gas Sample

VW (Std) =0.04/0/ VlC
V. = Total volume of liquid collected in impingers and silica gel jilicers) = 56.7
Vw (Std) = 2668
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Water Vapor in the Gas Stream proportion by volume (dimensionless)

Bus = Vwesu)
Vmea)+ V wes)
Vo) = Volume of water in gas sample (corrected 1o standard conditions) = 2.668
Vi) = Volume of sample measured by dry gas meter ¢ yandard conditions) = 34967

B,.,= 007!

Molecular Weight of Stack Gas (gry basis, b mole)

M = 0.44(%C02) + 0.32(%03) + 0.28(%N: + %CO)

%CO, = Number percent by volume ¢,y pasis from gas analysis) = 11.0

%0, = Number percent by vOlUmME 4y basis from gas analysis) = 8.0
JoN+%CO = Number percent by volume gy nasis from gas analysis) = 81.0
My = 30.08

Molecular Weight of Stack Gas (et basis, 1b/1b mole)

Ms = Md(l - Bws) + 18(Bws)

M, = Molecular weight of stack gas (ry basis. ib/ib mole) = 30.08
B, = Water vapor in the gas Stream (roportion by volume, dimensionless) = 0.071
M = 29.22
Volume of Gas Sampled Through Nozzle (, (.1 cubic feet)
\ AH | T.
Vo =|(0.002669) Vi) + Y —| Prar + J =
Tm 13.6 | | Ps
V)¢ = Total volume of liquid collected in impingers and silica gel qiniiers) = 56.7
Y = Dry gas meter calibration factor gimensiontessy =  0-9620
Vi = Volume of gas sample as measured by dry gas meter ;a1 cubic feey = ~ 37-774
Tm = Average absolute temperature of dry gas meter, degrees Rankin = 550.8
Py, = Barometric Pressure gches Mercury) = 29.94
AH = Average pressure difference of orifice (ncnes water) = 1.50
Ts = Average absolute temperature of stack, degrees Rankin = 996.7
P, = Absolute stack pressure (inches Mercury) = 28.18

V,= 75489
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1. INTRODUCTION

Sanders Engineering & Analytical Services, Inc. (SEAS) performed sulfur
dioxide and sulfuric acid mist emissions testing August 6 through 10, 2012, for Gulf
Power Company on the Combined Scrubber Stack located at the Plant Crist facility
in Pensacola, Florida. The testing was performed in accordance with the applicable
procedures as specified at CTM Method 013 as published by the National Council
of Air and Stream Improvement for the determination of sulfuric acid vapor or mist
and sulfur dioxide emissions from Kraft Recovery Furnaces. Further discussions of
the test methods are included later in the report.

The purpose of the testing was to gain additional information concerning the
emission rate of sulfuric acid mist from the unit. The testing was conducted by Mr.
Mark Christian and Mr. Brett Horton of Sanders Engineering & Analytical
Services, Inc., and was coordinated with Mr. John Rampulla of Gulf Power

Company.
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2. DESCRIPTION OF SAMPLING PROGRAM

The sampling program consisted of sulfuric acid mist emissions testing in
compliance with US EPA methods. The following is a brief description of these
types of tests. The gas sample was extracted from the stack through a glass probe
onto a quartz fiber filter for CTM-013A maintained at 500 degrees Fahrenheit. The
filter catches all solid sulfates. Upon leaving the filter, the gas passes through a
condenser and a series of impingers containing peroxide and silica gel. Calibrations
of the testing equipment are included in Appendix A. A detailed description of the
testing procedures and schematic of the sampling train is presented in Section 6.
The field data sheets for this testing are presented in Appendix B. Sample
calculations of Run 1 are included in Appendix C. Flowrates were provided by Gulf

Power Company using the CEMS located on the FGD stack.
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3. SUMMARY AND DISCUSSION OF RESULTS

There were no unusual problems experienced during the performance of the
testing. The results of the sulfuric acid mist emissions testing are presented in

Tables I through V.
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TABLE I. SULFURIC ACID MIST TEST RESULTS
GULF POWER COMPANY

PLANT CRIST - FGD STACK
Monday, August 06, 2012
CTM-013 (Controlled Condensation) quartz filter
Title of Run RUNI RUN 2 RUN 3 RUN4 RUN 5 RUN 6
Date Month/Day/Year 8/6/2012 8/6/2012 8/6/2012 8/6/2012 8/6/2012 8/6/2012
Sampling Time -Start Military 0945 1100 1220 1330 1440 1550
Sampling Time -Stop Military 1045 1200 1320 1430 1540 1650
Number of Ports dimensionless | | | I 1 |
Number of Points per Port dimensionless 12 12 12 12 12 12
Stack Static Pressure Inches Water -0.10 -0.10 -0.10 0.10 -0.10 0.10
Barometric Pressure Inches Mercury 29.77 29.77 29.77 29.77 29.77 29.77
Standard Orifice Pressure AH@ Inches Water 1.869 1.869 1.869 1.869 1.869 1.869
Meter Correction Factor dimensionless 0.989 0.989 0.989 0.989 0.989 0.989
Oxygen Concentration Mole Percent 02 11.0 11.0 10.0 10.0 10.0 10.0
Carbon Dioxide Concentration Mole Percem CO2 105 10.5 1.0 11.0 10.0 10.0
Volume of Gas Metered Actual Cubic Feet 40.110 40.461 39.858 39.761 39.660 39.416
Volume of Water Collected Milliliters 135.8 146.4 142.6 144.2 142.0 136.2
Sampling Time Minutes 60.0 60.0 60.0 60.0 60.0 60.0
Average Orifice Pressure (AH) Inches Water 1.5 1.5 1.5 1.5 1.5 1.5
Average Stack Temperature Degrees F 119 120 123 123 119 t19
Average Meter Temperature Degrees F 81 90 83 78 80 82
Final Volume of SO2 Solution Milliliters 402.0 400 447 459 431 443
Final Volume of H2S04 Solution Milliliters 44.0 345 22.0 42.5 28.0 53.5
Normality of Titrant (BaCi12) Equivalence/l.iter 0.0049 0.0049 0.0049 0.0049 0.0049 0.0049
Volume of Aliguot (SO2) Milliliters 5.00 5.00 5.00 5.00 5.00 5.00
Volume of Aliquot (H2S04) Milliliters 25.00 10.00 10.00 10.00 10.00 10.00
Volume of Titrant for SO2 Blank Milliliters 0.00 0.00 0.00 0.00 0.00 0.00
Volume of Titrant for H2S04 Blank Milliliters 0.00 0.00 0.00 0.00 0.00 0.00
Volume of Titrant For SO2 Aliquot Miltiliters 5.53 4.39 249 2.46 241 1.90
Volume of Titrant For H2504 Aliguot Mitliliters 26.98 12.76 14.85 6.34 7.81 344
Mass of Sulfur Dioxide Collected ug 69,178 54.694 34.667 35.098 32,352 26,147
Mass of Sulfuric Acid Mist Collected ug 11,322 10,497 7,790 6,420 5214 4388
Calculations
Standard Temperature (° F) = 68 RUN 1 RUN 2 RUN3 RUN4 RUN S RUN6
Standard Pressure (inches of Hg) = 29.92
Volume of Gas Sampled Standard Dry 38.652 38.369 38.291 38.577 38.307 37.960
Cubic Feet
Molecular Wt. of Stack Gas (dry) LB/LB-MOLE 30.12 30.12 30.16 30.16 30.00 30.00
Water vapor in Stack Gas Percent 11.2 11.6 126 12.5 11.3 11.0
Saturated Saturated Saturated Saturated Saturated  Saturated
Stack Gas Flow Rate Actual Cubic 3,456,995 3,510,271 3.493,313 3,512,075 3474324 3,471370
Feet Per Minule
Stack Gas Flow Rate Siandard Wet Cubic 3,135,741 3,176,746 3,144,682 3,163,832 3,149,192 3,151.503
Feet Per Minute
Stack Gas Flow Rate Standard Dry Cubic 2,784,701 2,807.700 2,747,009 2,768.274 2,792,535 2,803,582
Feet Per Minute
Percent Difference Allowed 5% Average 1.1 1.0 1.8 1.5 23 31
CONCENTRATION OF CHEMICAL IN ISulfur Dioxide 63,206 50.340 31,973 32,130 29,826 24325
STACK GAS (ug/m3) Sulfuric Acid 10,345 9,661 7,184 5.877 4.807 4.082
CONCENTRATION OF CHEMICAL, IN [Sulfur Dioxide 2372 18.89 12.00 12.06 1119 9.13
STACK GAS  (PPM) Sulfuric Acid 2.54 2.37 1.76 1.44 1.18 1.00
EMISSION RATE OF CHEMICAL |Su1fur Dioxide 659.26 529.40 32897 33315 311.97 25544
(LBS/HR) Sulfuric Acid 107.90 101.60 73.92 60.94 50.28 4287
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‘ TABLE IL. SULFURIC ACID MIST TEST RESULTS
GULF POWER COMPANY
PLANT CRIST - FGD STACK
Tuesday, August 07, 2012

CTM-013 (Controlled Condensation) quartz filter

Title of Run . RUN1 RUN2 RUN3 RUN 4
Date Month/Day/Year 8/7/2012 8/7/2012 8/7/2012 8/7/2012
Sampling Time -Start Military 0930 1040 1245 1355
Sampling Time -Stop Military 1030 1140 1345 1455
Number of Ports dimensionless 1 1 1 1
Number of Points per Port dimensionless 12 12 12 12
Stack Static Pressure Inches Water -0.15 -0.15 -0.15 -0.15
Barometric Pressure Inches Mercury 29.69 29.69 29.69 29.69
Standard Orifice Pressure AH@ Inches Water 1.869 1.869 1.869 1.869
Meter Correction Factor dimensionless 0.989 0.989 0.989 0.989
Oxygen Concentration Mole Percent O2 10.0 10.0 10.0 9.5
Carbon Dioxide Concentration Mole Percent CO2 10.0 10.0 10.0 10.5
Volume of Gas Metered Actual Cubic Feet 39.579 39.745 39.720 39.323
Volume of Water Collected Milliliters 1252 127.7 132.5 132.8
Sampling Time Minutes 60.0 60.0 60.0 60.0
Average Orifice Pressure (AH) Inches Water 1.5 1.5 1.5 1.5
Average Stack Temperature Degrees F 114 118 118 121
Average Meter Temperature Degrees F 80 85 93 93
Final Volume of S02 Solution Milliliters 406.0 412.0 417.0 422.0
Final Volume of H2SO4 Solution Milliliters 38.5 28.0 37.0 48.5
Normality of Titrant (BaCl2) Equivalence/Liter 0.0049 0.0049 0.0049 0.0049
Volume of Aliquot (S02) Milliliters 5.0 5.0 5.0 5.0
Volume of Aliquot (H2S04) Milliliters 10.0 10.0 10.0 10.0
Volume of Titrant for SO2 Blank Milliliters 0.00 0.00 0.00 0.00
Volume of Titrant for H2S04 Blank Milliliters 0.00 0.00 0.00 0.00
Volume of Titrant For SO2 Aliquot Milliliters 2.45 2.49 3.79 447
Volume of Titrant For H2504 Aliquot Milliliters 4.19 7.31 7.92 546
Mass of Sulfur Dioxide Collected ug 30,918 31,953 49,160 58,753
Muss of Sulfuric Acid Mist Collected ug 3,846 4,880 6,987 6,308
Calculations
Standard Temperature (° F) = 68 RUN 1 RUN 2 RUN 3 RUN 4
Standard Pressure (inches of Hg) = 29.92
Volume of Gas Sampled Standard Dry 38.120 37.946 37.390 37.005
Cubic Feet
Molecular Wt. of Stack Gas (dry) LB/LB-MOLE 30.00 30.00 30.00 30.06
Water vapor in Stack Gas Percent 9.7 10.8 10.9 11.8
Saturated Saturated Sawrated Saturated
Stack Gas Flow Rate Actual Cubic 2,388,234 2,416,292 3,025,549 3,039,829
Feet Per Minute
Stack Gas Flow Rate Standard Wet Cubic 2,180,303 2,190,951 2,741,015 2,741,693
Feet Per Minute
Stack Gas Flow Rate Standard Dry Cubic 1,969,667 1,954,529 2,441,069 2,419,329
Feet Per Minute
Post Test Meter Correction Check dimensionless .02 1.02 1.02 1.03
Percent Difference Allowed 5% Average 2.6 27 3.5 4.4
CONCENTRATION OF CHEMICAL IN |Sulfur Dioxide 28,643 29,737 46,432 56,070
STACK GAS (ug/m3) Sulfuric Acid 3,563 4,542 6,599 6,020
CONCENTRATION OF CHEMICAL IN  |Sulfur Dioxide 10.75 11.16 17.42 21.04
STACK GAS  (PPM) Sulfuric Acid 0.87 1.11 1.62 148
. EMISSION RATE OF CHEMICAL Sulfur Dioxide 211.32 217.70 424.54 508.10
(LBS/HR) Sulfuric Acid 26.29 33.25 60.34 54.55
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TABLE IlI. SULFURIC ACID MIST TEST RESULTS

GULF POWER COMPANY
PLANT CRIST - FGD STACK
Wednesday, August 08, 2012

Mobile, AL

CTM-013 (Controlled Condensation) quartz filter

Title of Run RUN 1 RUN2 RUN3 RUN 4
Date Month/Day/Year 8/8/2012 8/8/2012 8/8/2012 8/8/2012
Sampling Time -Start Military 1045 1155 1350 1505
Sampling Time -Stop Military 1145 1255 1450 1605
Number of Ports dimensionless 1 I { i
Number of Points per Port dimensionless 12 12 12 12
Stack Static Pressure Inches Water -0.15 -0.15 -0.15 -0.15
Barometric Pressure Inches Mercury 29.73 29.73 29.73 29.73
Standard Orifice Pressure AH@ Inches Water 1.869 1.869 1.869 1.869
Meter Correction Factor dimensionless 0.989 0.989 0.989 0.989
Oxygen Concentration Moale Percent 02 9.5 9.5 10.0 10.0
Carbon Dioxide Concentration Mole Percent CO2 10.0 10.0 10.0 10.0
Volume of Gas Metered Actual Cubic Feet 38.844 39.134 39.165 39.635
Volume of Water Collected Millililers 138.1 136.5 1412 139.1
Sampling Time Minutes 60.0 60.0 60.0 60.0
Average Orifice Pressure (AH) Inches Water 1.5 1.5 1.5 1.5
Average Stack Temperature Degrees F 120 118 115 118
Average Meter Temperature Degrees F 84 82 80 80
Final Volume of SO2 Solution Milliliters 410.0 451.0 4410 426.0
Final Volume of H2S04 Solution Milliliters 35.5 345 54.0 31.0
Normality of Titrant (BaCl2) Equivalence/Liter 0.00480 0.00480 0.00480 0.00480
Volume of Aliquet (SO2) Milliliters 5.0 50 5.0 5.0
Volume of Aliquot (H2504) Milliliters 10.0 10.0 10.0 10.0
Volume of Titrant for SO2 Blank Milliliters 0.00 0.00 0.00 0.00
Volume of Titrant for H2504 Blank Milliliters 0.00 0.00 0.00 0.00
Volume of Titrant For SO2 Aliquot Milliliters 6.45 5.16 5.11 497
Volume of Titrant For H2504 Aliquot Mililiters 9.58 11.00 8.36 7.38
Mass of Sulfur Dioxide Collected ug 81,184 71,428 69,167 65,048
Mass of Sulfuric Acid Mist Collected ug 7,999 8,926 10,618 5,381
Calculations
Standard Temperature (° F) = 68 RUN1 RUN 2 RUN3J3 R 4
Standard Pressure (inches of Hg) = 29.92
Volunte of Gas Sampled Standard Dry 37.187 37.591 37.755 38.213
Cubic Feet
Molecular Wt. of Stack Gas (dry) LB/ALB-MOLE 2998 29.98 30.00 30.00
Water vaper in Stack Gas Percent 11.4 10.8 10.0 11.0
Sawrated Saturated Saturated Saturated
Stack Gas Flow Rate Actual Cubic 3,436,318 3,415,392 3,500,253 3,515,960
Feet Per Minute
Stack Gas Flow Rate Standard Wet Cubic 3,109,724 3,101,049 3,192,849 3,187,759
Feet Per Minute
Stack Gas Flow Rate Standard Dry Cubic 2,756,202 2,766,871 2,873,676 2.836,137
Feet Per Minute
Post Test Meter Correction Check dimensionless 1.04 1.03 1.03 1.01
Percent Difference Allowed 5% Average 49 40 37 2.5
CONCENTRATION OF CHEMICAL IN [Sulfur Dioxide 77,097 67,103 64,697 60,113
STACK GAS (ug/m3) Sulfuric Acid 7,596 8,385 9,932 4973
CONCENTRATION OF CHEMICAL IN |Sulfur Dioxide 28.93 25.18 24.28 22.56
STACK GAS  (PPM) Sulfuric Acid 1.86 2.06 2.43 1.22
EMISSION RATE OF CHEMICAL Sulfur Dioxide 795.93 695.43 696.38 - 638.59
(LBS/HR) Sulfuric Acid 78.42 86.90 106.90 52.82
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TABLE IV. SULFURIC ACID MIST TEST RESULTS

GULF POWER COMPANY
PLANT CRIST - FGD STACK
Thursday, August 09, 2012

Mobile, AL

CTM-013 (Controlled Condensation) quartz filter

Title of Run RUN1 RUN 2 RUN3 RUN 4
Date Month/Day/Y ear 8/9/2012 8/9/2012 8/9/2012 8/9/2012
Sampling Time -Start Military 0910 1023 1240 1350
Sampling Time -Stop Military 1010 1123 1340 1450
Number of Ports dimensionless 1 1 1 |
Number of Points per Port dimensionless 12 12 12 12
Stack Static Pressure Inches Water -0.15 -0.15 -0.15 -0.15
Barometric Pressure Inches Mercury 29.70 29.70 29.70 29.70
Standard Orifice Pressure AH@ Inches Water 1.869 1.869 1.869 1.869
Meter Correction Factor dimensionless 0.989 0.989 0.989 0.989
Oxygen Concentration Mole Percent 02 10.0 9.5 10.0 10.0
Carbon Dioxide Concentration Mole Percent CO2 10.0 10.0 9.5 9.5
Volume of Gas Metered Actual Cubic Feet 40.248 40.241 39.989 40.558
Volume of Water Collected Milliliters 132.2 1313 134.6 137.5
Sampling Time Minutes 60.0 60.0 60.0 60.0
Average Orifice Pressure (AH) Inches Water 1.5 1.5 1.5 1.5
Average Stack Temperature Degrees F 122 121 122 123
Average Meter Temperature Degrees F 81 80 75 82
Final Volume of SO2 Solution Milliliters 432.0 420.0 4320 415.0
Final Yolume of H2504 Solution Milliliters 48.5 355 32.0 34.0
Nornmlity of Titrant (BaCi2) Equivalence/Liter 0.00494 0.00494 0.00494 0.00494
Volume of Aliquot (SO2) Milliliters 5.0 5.0 5.0 5.0
Volume of Aliguot (H2S04) Milliliters 10.0 10.0 10.0 10.0
Volume of Titrant for SO2 Blank Milliliters 1.08 1.08 1.08 1.08
Volume of Thtrant for H2S04 Blunk Milkiliters 0.00 0.00 0.00 0.00
Volume of Titrant For SO2 Aliguot Milliliters 991 7.23 5.18 501
Volume of Titrant For H2S04 Aliguot Miltititers 5.48 4.12 6.60 475
Mass of Sulfur Dioxide Collected ug 120,768 81,777 56,076 51,636
Mass of Sulfuric Acid Mist Cotlected ug 4,203 2,312 3,341 2,554
Calculations
Standard Temperature (° F) = 68 RUN 1 RUN 2 RUN3 RUN 4
Standard Pressure (inches of Hg) = 29.92
Volume of Gas Sampled Standard Dry 38.742 38.759 38911 38914
Cubic Feet
Molecular Wt. of Stack Gas (dry) LB/.B-MOLE 30.00 29.98 29.92 29.92
Water vapor in Stack Gas Percent 12.1 119 123 12.5
Saturated Saturated Sauwrated Sawurated
Stack Gas Flow Rate Actual Cubic 2,431,419 2,434,226 3,087,590 3,098,653
Feet Per Minute
Stack Gas Flow Rate Standard Wet Cubic 2,189,292 2,194,649 2,778,526 2,784,892
Feet Per Minute
Stack Gas Flow Rate Standard Dry Cubic 1,923,547 1,933,705 2,438,152 2,436,642
Fect Per Minute
Post Test Meter Correction Check dimensionless 1.00 1.00 1.00 0.99
Percent Difference Allowed 5% Average 1.0 1.0 1.2 0.5
CONCENTRATION OF CHEMICAL IN |Sulfur Dioxide 110.086 74,511 50,894 46,860
STACK GAS (ug/m3) Sulfuric Acid 3,832 2,107 3,032 2,318
CONCENTRATION OF CHEMICAL IN  |Sulfur Dioxide 41.31 27.96 19.10 17.59
STACK GAS  (PPM) Sulfuric Acid 0.94 0.52 0.74 0.57
EMISSION RATE OF CHEMICAL Sulfur Dioxide 793.15 539.67 464.78 427.68
(LBS/HR) Sulfuric Acid 27.61 15.26 27.69 21.15
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GULF POWER COMPANY
PLANT CRIST - FGD STACK
Friday, August 10, 2012

CTM-013 (Controlled Condensation) quartz filter

TABLE V. SULFURIC ACID MIST TEST RESULTS

Mobile, AL

Title of Run RUN1 RUN2 RUN3 RUN 4 RUNS
Date Month/Day/Year 8/10/2012 8/10/2012 8/10/2012 8/10/2012  8/10/2012
Sampling Time -Start Military 0855 1005 1135 1325 1435
Sampling Time -Stop Military 0955 1105 1235 1425 1535
Number of Ports dimensionless 1 1 i i 1
Number of Points per Port dimensionless 12 12 12 12 12
Stack Static Pressure Inches Water -0.15 -0.15 -0.15 -0.15 -0.15
Barometric Pressure Inches Mercury 29.75 29.75 29.75 29.75 29.50
Standard Orifice Pressure AH@ Inches Water 1.869 1.869 1.869 1.869 1.869
Meter Correction Factor dimensionless 0.989 0.989 0.989 0.989 0.989
Oxygen Concentration Mole Percent 02 10.0 9.5 10.0 10.0 100
Carbon Dioxide Conecentration Mole Percent CO2 9.5 10.0 10.0 10.0 10.0
Volume of Gas Metered Actual Cubic Feet 39.995 40.158 39.802 39.584 39.802
Volume of Water Collected Millititers 144.6 144.5 146.5 143.2 142.2
Sampling Time Minutes 60.0 60.0 60.0 60.0 60.0
Average Orifice Pressure (AH) Inches Water 1.5 1.5 1.5 1.5 1.5
Average Stack Temperature Degrees F 124 124 124 125 125
Average Meter Temperature Degrees F 80 76 73 76 76
Final Volume of $02 Solution Milliliters 437.0 428.0 426.0 421.0 433.0
Final Volume of H2S04 Solution Milliliters 41.5 32.5 27.0 275 405
Normality of Titrant (BaCl2) Equivalence/Liter 0.00494 0.00494 0.00494 0.00461 0.00461
Volume of Aliquot (§02) Milliliters 50 50 5.0 5.0 5.0
Volume of Aliquot (H2SO4) Milliliters 10.0 10.0 10.0 10.0 10.0
Volume of Titrant for SO2 Blank Milliliters 1.08 1.08 1.08 1.08 -1.08
Volume of Titrant for H2504 Blank Milliliters 0.00 0.00 0.00 0.00 0.00
Volume of Titrant For SO2 Aliguot Milliliters 734 6.40 6.63 6.64 5.88
. Volume of Titrant For H2S04 Aliquot Milliliters 5.12 9.10 10.79 10.70 6.92
Mass of Sulfur Dioxide Collected ug 86,540 72,088 74,853 69,138 61421
Mass of Sulfuric Acid Mist Collected ug 5,145 7,168 7,058 6.653 6,337
Calculations
Standard Temperature (° F) = 68 RUN 1 RUN 2 RUN 3 RUN 4 RUN 35
Standard Pressure (inches of Hg) = 29.92
Volume of Gas Sampled Standard Dry 38.604 39015 38.899 38.523 38.387
Cubic Feet
Molecular Wt. of Stack Gas (dry) LB/LB-MOLE 29.92 29.98 30.00 30.00 30.00
Water vapor in Stack Gas Percent 13.0 12.9 13.0 13.1 13.4
Saturated Saturated Saturated Saturated Saturated
Stack Gas Flow Rate Actual Cubic 3,397,730 3,389,361 3,433,191 3,485,772 3,524,590
Feetl Per Minute
Stack Gas Flow Rate Standard Wet Cubic 3,051,408 3,044,326 3,082,815 3,129,137 3,134,702
Feet Per Minute
Stack Gas Flow Rate Standard Dry Cubic 2,655,438 2,650,171 2,681,860 2,720,307 2,716,019
Feet Per Minute
Post Test Meter Correction Check dimensionless 1.00 1.00 1.00 1.01 1.01
Percent Difference Allowed 5% Average 1.6 0.8 1.3 2.1 20
CONCENTRATION OF CHEMICAL IN  |Sulfur Dioxide 79,166 65,252 67,957 63,381 56,500
STACK GAS (ug/m3) Sulfuric Acid 4,706 6,488 6,407 6,099 5,830)
CONCENTRATION OF CHEMICAL IN  [Sulfur Dioxide 29.71 24.49 25.50 23.79 21.20
STACK GAS (PPM) Sulfuric Acid 1.15 1.59 1.57 1.50 1.43
EMISSION RATE OF CHEMICAL |Su1fur Dioxide 787.40 647.72 682.64 645.80 574.84
(LBS/HR) Sulfuric Acid 46.81 64.41 64.36 62.15 59.31
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4. PROCESS DESCRIPTION

The process consists of a steam electric generating unit firing bituminous coal
for the production of electric energy. The coal is received by barge, and loaded
directly onto the conveyor feeding the plant or onto the stockpile and later loaded
onto the conveyor belt transporting the coal to the plant. The coal from the
conveyor is loaded into bunkers capable of holding between 36 to 48 hours supply of
coal. The coal is then fed to pulverizing mills before being fired in the unit through
the burners. Upon combustion of the coal in the fire box, approximately 20 percent
of the ash falls to the bottom of the boiler and is removed by the ash removal
system. The remaining 80 percent exits with the flue gases through the heat
exchange and economizer sections of the furnace, and is collected by electrostatic

precipitators.
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4.1.

Source Air Flow

Mobile, AL

The air flow schematic which depicts the passage of the flue gases exhausted

from Plant Crist, Scrubber Stack, is presented in Figure 1.

FIGURE 1. AIR FLOW SCHEMATIC
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5. SAMPLE POINT LOCATION

The sample point locations and outlet duct schematic for the combined

scrubber stack are presented in Figure 2.

Figure 2. Stack Outlet Sample Point Location
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6. SULFUR DIOXIDE AND SULFURIC ACID MIST SAMPLE
PROCEDURE (CTM-013)

The sampling procedure utilized is that approved by the United States
Environmental Protection Agency for sampling and analysis of sulfuric acid mist for
certain sources at kraft pulp mills. A brief description of the procedure is as follows:

The glass sample probe
and quartz filter and filter Figure 3. CTM-013 Sampling Train
holder are heated to 500 degrees

Fahrenheit or greater to prevent

. . . Heated I —
condensation of sulfuric acid [gase ﬁ LT
4

Probe Heatel

| S S

mist. The filter was used to

H,S0,
Condenser

collect any particulate which

GlasE Filter Holder

may contain sulfates (sodium

sulfate, calcium sulfate, etc). If

any sulfuric acid mist was \_/

X7t X
100 ml H,O Empty Sitica
collected on the filter it was THERMOCOUPLES  Ge!

ORIFICE VACUUM

BYpass  GAUGE

evaporated to the gaseous state

and passed through the train to

be collected in the condenser
portion. ORIFICE DRY GAS
MANOMETER METER
The condenser was
maintained between 167 and 187 degrees Fahrenheit to allow condensation of the
sulfuric acid mist without collecting other sulfur compounds particularly sulfur
dioxide. The temperature was maintained by circulating heated water through the
shell of the condenser. The temperature of the circulating water was controlled by a
thermocouple inserted in the condenser.
Upon leaving the condenser, the gas enters a series of impingers. The first

two impingers were partially filled with 100 milliliters of three percent hydrogen

peroxide. The next impinger was left empty. Preweighed 6 to 16-mesh indication
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silica gel was added to the last impinger. The sampling equipment, manufactured
by Lear Siegler (Model 100) or Sanders Engineering (Model 200), was assembled as
shown in the attached drawing.  The system was leak checked by plugging the
inlet to the nozzle and pulling a 15-inch mercury vacuum. A leakage rate not in
excess of 0.02 cubic feet per minute was considered acceptable.

Crushed ice was placed around the impingers. The probe and hot box were
preheated to 500 degrees Fahrenheit and the condenser water was heated to
between 167 and 187 degrees Fahrenheit and circulated through the condenser.
When the equipment reached the desired temperature, the flow was adjusted to
one-half cubic foot per minute. Readings of the dry gas meter volume, temperature,
and flow rate were recorded on the field data sheet every five minutes. At the
conclusion of each run, the pump was turned off, final readings were recorded, and
final system leak checks were performed. The sample train was purged by drawing
clean ambient air through the system for five minutes at the average flow rate used

for sampling.

6.1. Sample Recovery
The impingers were disconnected after purging. The nozzle, probe, and filter

were rinsed with deionized water using multiple rinses for good washing, and the
rinse was then discarded. The sulfuric acid mist condenser was rinsed with
deionized water and the wash solution was collected in Container 1. The volume of
liquids in the first two impingers were recorded to determine stack gas moisture

content and then placed in container 2 and rinsed with deionized water.

6.2. Sample Analysis Procedures
The volume of sample for the container was recorded on the data sheet. If a

noticeable amount of liquid was lbst, the sample was either voided or methods,
subject to the approval of the test administrator, were used to correct the final
results. The entire contents of Container 1 were transferred into a 250 milliliter
Erlenmeyer flask and 100% isopropyl alcohol was added to give an 80 percent

isopropyl alcohol solution. An aliquot of this solution was pipetted into a 250
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milliliter Erlenmeyer flask; two to four drops of thorin indicator were added and
titrated to a pink endpoint barium chloride. The titration was repeated with a
second aliquot of sample and the values were averaged. Replicate titrations must
agree within one percent or 0.2 milliliters, whichever is greater. |

For container 2, an aliquot of the solution was pipetted into a 250 ml
Erlenmeyer flask and a volume of 100% Isopropanol equal to four times the sample
aliquot was added to the sample. The sample was titrated in the same procedure as

container 1.
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7. QUALITY ASSURANCE

In order to ensure the accuracy of all the data collected in the field and at the
laboratory, SEAS has instituted a comprehensive quality assurance and quality
control program. New or repaired items requiring calibration are calibrated before
their initial use in the field. Equipment with calibration that may change with use
is calibrated before and after each use. When an item is found to be out of
calibration, the unit is either discarded or repaired, and then recalibrated before
being returned to service. All equipment is periodically recalibrated in full
regardless of the results of the regular inspections or its present calibration status.
Calibrations are performed in a manner consistent with the EPA reference methods
recommended in the “Quality Assurance Handbook for Air Pollution Measurement
Systems” published by the US Environmental Protection Agency. To the maximum
degree possible all calibrations are traceable to the National Institute of Standards
& Technology (NIST).

In order to ensure that the test will be performed in a timely manner without
undue delays, SEAS sampling vans are equipped with duplicate sampling devices
for almost every device needed to perform the test. If a particular device is broken
or does not pass inspection, a second device is available immediately at the site for
use. Any device which appears to be outside calibration, or in need of repair is
tagged in the field and repaired, calibrated, or discarded immediately upon return

to the laboratory.

7.1. Calibrations

Certain pieces of equipment need to be calibrated before and after each test.
Those items include the pitot tubes, the differential pressure gauges, the dry gas
meter, and the nozzles used for the particulate testing. The following is a brief

description of the calibration procedures for each of these important devices.
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7.1.1. Pitot Tubes
All pitot tubes are the S-type as required by EPA Reference Method 2 (40
- CFR, Part 60, Appendix A, Method 2). This method contains certain geometric
standards for the construction of S-type pitot tubes. All of SEAS pitot tubes are
constructed according to these standards. According to the EPA any pitot tube
constructed to these standards will have a coefficient of 0.84 + 0.02. To ensure the
exact value of SEAS pitot tubes, all pitot tubes are initially calibrated in SEAS
wind tunnel to determine the exact pitot coefficient. This coefficient should not
change unless the pitot is physically damaged. Each pitot tube is checked before
going to the field to make sure it meets the geometry as specified. Any pitot tube

which does not meet the specifications is not used in the test.

7.1.2. Differential Pressure Gauges
SEAS uses several different types of pressure gauges including oil tube
manometers, water tube manometers, magnehelics, and current output electronic
load cells. Each of these devices are inspected before taken to the field and are
inspected for leaks during each test. The magnehelics and load cells are tested

against an incline manometer water gauge to ensure accuracy.

7.1.3. Temperature Sensors
All temperature sensors used in SEAS sampling program are either mercury
in-glass thermometers or type K thermocouples. These thermocouples are physical
devices which produce a voltage proportional to the temperature. The thermocouple
reading device is calibrated before and after each series of tests to ensure accuracy
of + 2 percent. The calibration of the thermocouple is accomplished by NIST

traceable calibrated reference thermocouple potentiometer system.

7.1.4. Nozzles _
The inside diameter of each nozzle is measured to the nearest 0.001 inches

prior to its initial use. Upon arriving in the field each nozzle is again measured
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with a micrometer on three different points on the diameter to ensure its original
measurement and that the nozzle is perfectly round. If the difference between the
maximum and minimum diameters measured does not exceed 0.003 inches, the
nozzle is acceptable; otherwise, this nozzle is discarded and another is selected. At
the end of each test the nozzles are again remeasured on three different points on
the diameter to ensure that during the test the nozzle has not become dented or

deformed.

7.1.5. Dry Gas Meter

The dry gas meter is initially calibrated against a spirometer transfer
standard. During the initial calibration, a five point calibration curve is made at a
minimum of one-half inch water column orifice pressure up to four inches water
column orifice pressure. After each test, the dry gas meter calibration factor is
checked by performing three repetitions at a representative flow rate experienced
during the test. If the final calibration does not agree with the initial calibration
within five percent the calibration which yields the lowest volume of sample pulled
is used in the calculations. The dry gas meter is repaired and a new five initial five

point calibration is performed.

7.1.6. Orifice
The flow meter orifice is used to establish isokinetic sampling rates during
the test. The orifice is calibrated with the dry gas meter at the same time under the
same conditions. The orifice is calibrated over a wide range of flow rates and the
arithmetic mean of the orifice calibration is used for sampling purposes. The orifice

is recalibrated every time the gas meter is recertified.
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APPENDIX A QUALITY CONTROL OF TESTING EQUIPMENT
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INITIAL METER BOX CALIBRATION
Calibrated By: DM BOX #: SEAS-201 Date:  3/13/2012
Orifice #: 1 Orifice #: 3 Orifice #: 8 Reference 33103 Unit RUN 4 RUN 5
Unit RUN 1 RUN 2 RUN 1 RUN 2 RUN 1 RUN2  [Field Meter DH| In. H,O 2.50 3.50
Meter DH In. H,0 0.75 0.75 1.15 1.15 1.65 1.65 Initial Gas Volume Ft~ 0.000 0.000
Initial Gas Volume| Ft.2 0.000 0.000 0.000 0.000 0.000 0.000 Final Gas Volume Ft.2 10.770 12.807
Final Gas Volume Ft.2 6.971 5.579 5,323 5.921 6.435 9.333 Initial Temp. Out °F 70 76
Initial Temp. Out| °F 67 68 68 68 69 76 Final Temp. Out| °F 71 76
Final Temp. Out| °F 68 68 68 69 69 76 Reference Meter Y| Dimensioniess 0.952 0.952
In. Hg 210 21.0 21.0 21.0 20.0 20.0 Initial Gas Volume Ft.3 133.740 159.202
Ambient Temp. °F 68 68 68 68 68 76 Final Gas Volume|  Ft.2 144.638 172.208
Barometric Pressure In. Hg 30.24 30.24 30.24 30.24 30.24 30.24 Initial Temp. °F 70 76
Time| sec 900 720 540 600 540 780 Final Temp. °F 71 76
K’ 0.3506 0.3506 0.4476 0.4476 0.5423 0.5423 Barometric Pressure]  In. Hg 30.24 30.24
CALCULATIONS Time) sec 720 720
Total Meter Gas Volume Actual Ft.° 6.971 5.579 5.323 5.921 6.435 9.333 Volume Field Meter ACF 10.77 12.807
Time| Minutes 15.000 12.000 9.000 10.000 9.000 13.000 |Volume Field Meter SDCF 10.895 12.854
Volume through the Meter SDCF without Y 7.062 5.647 5.393 5.993 6.515 9.326 Volume Reference Meter ACF 10.90 13.006
Volume through the Oritice SDCF 6.921 5.537 5.301 5.891 6.423 9.208 Volume Reference Meter SDCF 10.958 12.944
Calculated Y| Dimensioniess 0.980 0.981 0.983 - 0.983 0.986 0.987 1.006 1.007 0.989
| Difference Allowable 0.02 -0.009 -0.009 -0.006 -0.006 -0.003 -0.002 0.017 0.018
Calculated DH@| 2.012 2.010 1.895 1.893 1.853 1.856 1.717 1.713 1.869
| Difference Allowable 0.2 0.143 0.141 0.026 0.024 -0.016 -0.012 -0.152 -0.155
Magnehelic Calibrations Thermocouple Calibrations
Device Calibration Delta P Device Calibration Thermocouple
Standard Magnehelic Standard Detector
Units inches water inches water Percent Units Degrees F. Degrees F. Percent
Reading Reference Sample Error Reading Referance Sample Error
1 1.32 1.31 0.0 1 150 150 0.0
2 0.72 0.71 -1.4 2 212 213 0.1
3 0.48 0.49 2.1 3 400 400 0.0
Allowed Error = 5% of Reading Allowed Error = 1.5% of Absolute Temperature (Degrees Rankin);
Absolute Temperature = Temperature in Degrees Fahrenheit. + 460
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Magnehelic Calibration
serial number 101 102A 102C 103A
Span (in H20) | 0.25 2 25 0.25 2 25 0.25 2 25 0.25 2 10
Reference Reading @ 0% Span (in H20) 0.000]| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Device Reading (in H20) 0.000| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% Difference (Allowed = 0.05) 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Reference Reading @ 50% Span (in H20) 0.120 | 0.95 4.73 0.125 1.00 9.64 0.131 0.90 9.30 0.12 0.95 5.15
Device Reading (in H20) 0.122]| 0.96 4.90 0.126 0.98 9.75 0.129 0.88 9.00 0.12 0.92 5.20
% Difference (Allowed = 0.05) 1.67 1.05 3.59 0.80 2.00 1.14 1.53 2.22 3.23 2.56 3.16 0.97
Reference Reading @ 90% Span (in H20) 0.220| 1.88 2350 ] 232 1.85 | 23.30 0.250 2.00 | 2280 0.248 1.91 9.50
Device Reading (in H20) 0.222]| 1.83 24.20 | 2.300 1.90 | 24.00 0.243 1.97 | 23.30 0.240 1.95 9.20
% Difference (Allowed = 0.05) 0.91 2.66 2.98 0.86 2.70 3.00 2.80 1.50 2.19 3.23 2.09 3.16
serial number 103B 104
Span (in H20) | 0.25 0.5 1 2 5 25 0.25 2 10
Reference Reading @ 0% Span (in H20) 0.000| 0.000 | 0.000 0.00 0.00 0.00 0.000 0.00 0.00
Device Reading (in H20) 0.000| 0.000 | 0.000 0.00 0.00 0.00 0.000 0.00 0.00
% Difference (Allowed = 0.05) 0.000| 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00
Reference Reading @ 50% Span (in H20) 0.130| 0.260 0.50 9.40 2.43 9.70 0.120 0.99 473
Device Reading (in H20) 0.124| 0.260 0.48 9.40 2.54 9.50 0.120 0.98 4.90
% Difference (Allowed = 0.05) 4.615| 0.00 4.00 0.00 4.53 2.06 0.000 1.02 3.47
Reference Reading @ 90% Span (in H20) 0.261| 0.500 0.85 1.89 4.52 24.5 0.248 1.67 8.20
Device Reading (in H20) 0.249 | 0.495 0.81 1.88 4.64 25.0 0.240 1.74 8.60
% Difference (Aliowed = 0.05) 4598 | 1.00 4.71 0.53 2.65 2.04 3.333 4.02 4.65
serial number 105 106
Span (in H20) | 0.25 2 25 0.5 4 15
Reference Reading @ 0% Span (in H20) 0.000]| 0.00 0.00 0.000 0.00 0.00
Device Reading (in H20) 0.000] 0.00 0.00 0.000 0.00 0.00
% Difference (Allowed = 0.05) 0.000| 0.00 0.00 0.000 0.00 0.00
Reference Reading @ 50% Span (in H20) 0.122]| 0.97 8.90 0.233 1.86 8.00
Device Reading (in H20) 0.123] 0.95 9.30 0.232 1.95 7.90
% Difference (Allowed = 0.05) 0.820| 2.11 4.30 0.431 4.62 1.27
Reference Reading @ 90% Span (in H20) 0.239| 1.92 24.5 0.470 3.60 14.4
Device Reading (in H20) 0.235]| 1.98 23.7 0.461 3.60 14.8
% Difference (Allowed = 0.05) 1.702] 3.03 3.38 1.952 0.00 2.70
Calibration Date  12/30/2008 By MC
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APPENDIX B FIELD DATA
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Sanders Engineering & Analytical Services, Inc.

2255 Schillinger Rd. N. Office: (251) 633-4120
Semmes, Al. 36575 Fax: (251) 633-2285
company _(Gulf Pover DATE_F--12  OPERATOR </ 6Y
PLANT_C iet BOX No._S-22) DHa_/ 569 Y_©.929
UNIT FGD  Blacl outi«d METHOD _cTt-13 PROBE #
BALANCE No.__Jo) A STD. WT. (gm]__gee°. 2 BALANCE RESPONCE (gm) __ /9979
Run 1 Run Py Run 3
Nozzie Fitter Nozzle Filter Nozzle Filter
Calibration Number Calibration Number Calibration Number
A 7 7
WA VA - //Z .
mchas inches. mnchas
METER READING ) METER READING METER READING
Ho 1o ,
roe yanal __LI.Q:#(L/__ — ma _ainm - e
00?2 — 0.000 _ _0.000
Yp. 110 HO. 44/ 6. 553
E Net a Not L] Not
LEAK CHECK LEAK CHECK LEAK CHECK
System Pitot System Pitot System Pitot
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post

peet |/, ”

) Wl /B O 2 M

/12 | 1 ) I
. Hg nHg . Hg n.Hg n.Hg In. Hg
i, @ g St /w./ Swue y/ Statc
g0 .oz g5 100 003 g3
VOLUME OF VOLUME OF VOLUME OF
LIQUID WATER COLLECTED LIQUID WATER COLLECTED LIQUID WATER COLLECTED
imp 1 imp 2 imp 3 Imp 4 Imp 1 imp2 imp 3 imp 45 Imp 1 Imp 2 Imp3 Imp 4
r
¢ “17Y.
g7 Lizg | Augos | 2 gz L o8 gz e | s nges
o0 L 102 1740l 100 | 100 é [167.4 oo . 10p Z 17743
arles !/ lgea | apl o170 fea|g g 171G
Tow _[35.F Tom Y4 Total (42,6
GAS ANALYSIS STATIC GAS ANALYSIS STATIC GAS ANALYSIS STATIC
o % -0 o |l % -0/ o, _10%. -0, 1
co, 105% e co: 105% 5 co, % e
co 4 BAROMETRIC Cco _L BAROMETRIC co _,L BAROI\;ETHIC
CXD) th.Hg In. Hp

Form Revised 10/10/06 Page 1 of
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Sanders Engineering & Analytical Services, Inc.

2255 Schillinger Rd. N. Office: (251) 6334120
Semmes, Al. 36575 Fax: (251) 633-2285
company Gy 1l Power DATE_P-(-/2  OPERATOR 4 /78H
PLANT Caist BOX No._$-20] DHa__ L¥69 Y_.9%9
uniT_EG D Staek METHOD C.Cm- 013  PROBE 4

BALANCE No,__[(2] A STD. WT. (gm)___2000 BALANCE RESPONCE (gm) __ 199729
Run _1_{ Run 5 Run é

Nozzle Fitter Nozzie Filter Nozzle Fitter
Calibration Number ’ Calibration Number Calibration . Number

. /A VA
/A /4 — |

inthees Inches

METER READING METER READING METER READING
el 29660 29406
0 9.00 = __Q.Z_OO_ T 0'.(.2.00 r==
30.76/ _39.660 i 294y,
LEAK CHECK LEAK CHECK LEAK CHECK
System Pitot System Pitat System Pitot
Pre Post Pre Post Pre Post Pra Post Pre Post Pre Post
o 19 |~ b=l o b g < e e | =)
. Hg in.Hp ] . Hy In. Hg . 7 s h.Hg . g . 2 o
~0p2 i.0pT ™ ] .t 1008 0z 1003
VOLUME OF VOLUME OF VOLUME OF
LIQUID WATER COLLECTED LIQUID WATER COLLECTED LIQUID WATER COLLECTED
Imp 1 Imp 2 Imp 3 imp4 Imp 1 Imp 2 Imp 3 imp 4 imp 1 Imp 2 imp 3 Imp4
2Ly 7% | 2 LS | Bop | Zle L 1Y |/ [xoeR
o e | /e | o Lo [ e | oo ign ] g
el g2 | el 13 go| b | oz
o 1YY 7 Toa | 42.0 T [36-2A
GAS ANALYSIS STATIC GAS ANALYSIS STATIC GAS ANALYSIS STATIC
o, g - 0.1 o _[o% -0.] o _l6% -0.1
—ow-——h, T O
co, || % co. _IhY% co. % "
CcOo / BAROMETRIC [¢o] / BAROMETRIC cC _'L BAROMETRIC
~ 24797 _28.77 29772
Ty . g . Hg
Form Revised 10/10/08 Page 1of
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Sanders Engineering & Analytical Services, Inc. Mobile, AL

Gas Velocity | Orifice -
Port # Meter Head Head Temperature °F
Volume AP AH Gas Vac.
Point# Time (Cubic Feet) (In. H;0) (tn. H;V) Stack Fitter |Condenser| Imp. Meter | (In. Hg)
-V | 5 :45] ovo LS | 19 [ sea )7 | 43 | 2y |7
9:90] 33 1S | g | Fo3|a7e | 43 | g7v | 7
Q55| 7 L5 | 19 sod | 1171 “3 o |7
020 | ol )5 ¥ | so\ 72 | 43 yo | b
p::-”g %! Ly L9 SeQ 113 “43 ¥o G
12 2 | (b2 -5 g | soH | 173 | 43 gl | &
1213 A0\ LS V1 & sols | 1T a4y -4 [
2:2%] 334 15 |g2o | 503 [ )24 U9 |w3 | b
5 ™5 269 LS 14 s00 | 170 | 45 |5 |G
o %° 0.2 15 Lo | 5ol | 16T | 45 | &y |G
j2:%5 335 L5 /25 | 902 | j70 | Y06 -4 (&
le:ud | 68 L5 119_J 500 1165 |46 | 36 |E
1o ys | Ho, N3
Foem Rovisad 6/24/02 .
Company: &\J’ ‘l‘3 Pov’( ¢ Date:_ 8- &-/2 Page
sie: Clad Co st FCD Stack otlet  pnw_ Do ot
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Sanders Engineering & Analytical Services, Inc.

Mobile, AL

Gas Velocity Orifice
Port # Meter Head Head Temperature °F
Volume AP AH Gas Vac.

Point# Time (Cubic Feet) (In. H,L} (In. HO) Stack Filter [Condenser| Imp. Meter | (In. Hg)

- I :po| 0.000 LS ! 1zi 1509 | 16 43 | %G1 ¢
05| 3.3 LS | 1270510 (167 | U3 | F9|¢
10! .5 L5 | 1z0[1565 17 44 | 74| 6
A5 (O L5 1119 (506 167 | ¥4 | 3910
.20 133 LS | 1zo[503 [1bF | 4] 3916
25 17.0 .51 120505 | 166 | 49| 39
30| 20.4 1.9 | 121 15067 | 1,7 | 45 | 90 | (
.39 235.6 L9 | 19 [503 [ 166 | 44 | 90 6
. 40| 27.0 1.9 | {zz15%¢ | 167 5 0 L
: 45| 30.5 15 1 21503 167 [ 44 191 |6
501 3%.7 .5 | 1zi |54 | 163 | 45 192 |6
55| 30.9 1.5 1 1191506 Ieb | 45 192 |G

Skop (2:00 40,441
L |

Company: Czu lﬂ |’Q.1[Eif = EQ\ “ S‘lﬁfl Date: g' ‘7’ 1T Page
Siréz ¢ i‘m -0 C [ f’ Run #: L ot
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Sanders Engineering & Analytical Services, Inc. Mobile, AL

Gas Velocity Oritice
Port # Meter Head Head Temperature °F
Volume AP AH Gas Vac.
Point# Time (Cublc Feet) (In. H0) (In. H#,0) Stack Fiter |Condenser| Imp. Meter | (In. Hg)
K1 |2 .Zo| (.b00 1.5 124 1504|169 | 42 | ¥3 | 6
25 3 T LS | 124 1563 | 19 | Yz | %7 |4
:30, €. 7 .5 123 |sph 17V | U3 | 8¢ L
:25] 1o | 1S | 122 [50% | 170 | 43 | 85 ¢
40| 13.5 LS | 1zH 157 |16 | 43 | 3% &
: 1.3 1.5 1123 [Sio |19 | u3 |33 |6
56| )9.9 1.5 | 125 1509 J70| % | g2 16
:55| 23,2 L9 | lze |51 | 171 451 %0 1L
13.00 72¢.7 .5 124 |906 | 163 | U5 | 50 |6
.05, 29.9 .51 1231567 1Lk 145 | 30 b
10| 33.¢ 1.5 | 1241505170 | 4#b | 0 |{
5] 37,1 LS | 125 564 | 163 | Y& | 79 |6
6+glo .20 39. 858
Company: - S*“GL Date: 3 hod (2 -/ Z Page
ste: CLom = 01> Caist Run #: 3 of
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Sanders Engineering & Analytical Services, Inc. Mobile, AL
. Gas Velocity Orilice
Port # Mster Head Head Temperature °F
Volume AP AH Gas Vac.
Paint# Time {Cubic Feet) (In. H,L) {In. HL) Stack Fitter |Condenser| imp. Meter |(in. Hg)
(-1 | 13:30]| 0.000 L5 124 | 510 167 | 41 | 77 |
A5 3.6 L.S | 17315121 166 | Hi 72716
| $.7 (5 [ 123 ]60G [ L6 [ Yz | 7310
AN LS 12z lgpd g2 L 4 173106
50| _14.2 LS | 124 1506 | 1bY | Ul | 786
55 1,5 WG eleeY [T 4 1316
14.00 )9.y 5 | 1231969167 ] 4 | 7316
.09 77.1 LS [ 1231510 | jp72 | 4% |78 16
0| LU B 15 | 1241567 | 1L | 4% | 77 | ¢
19 2%.9 .5 | 123 | 50L | 163 | y4 | 77 | 6
. 20] 3%.0 1.9 1 1221 508 169 | 44 | 776
25| 36.6 L5 1 123 Ri6 | (68 US [ 77 |6
‘5+o‘i> 14:30] 39,76
Company: Gulf Eauzc/‘ - F(:D S"ML Date: 3'&-’71 Page
site: _C{m= 013 Coist Run #: U of
Gulf Power Company Page 28 of 62
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Sanders Engineering & Analytical Services, Inc. Mobile, AL
Gas Velocity Orifice
Port # Meter Head Head Temperature °F
Volume AP AH Gas Vac,
Point# Time (Cubic Fest) | (In.HL) | (n. HV) Stack Filter |Condenser| Imp. Mster |(In. Hg)
I-1__[14:46] 0.000 5 [123 5691241 4% [ 7916
Y51 34 1.5 12T | 568l 17p | 45| 79| ¢
50 6.3 LS (120 | 510170 45| 791 ¢
.55] 4.9 .5 [tzo [ S 171 #5] 791 ¢
15:00] 1> | LS 1119 1508172, Y5 ¥pl¢
05 1.3 1.5 [{zo %07 171 | 4 | 36 |6
10l 18.5 LS U3 (510172 46 | 3016
15 2.3 1.51 119 [ 51z 172 %2 | 30 6
20| 25.% 1.5 1119 [ 5091172z 43| 8016
25| 297 .S [ 117 1s06 171 | 43| 51 €
30| 32.7 1.5 | 117503 (71| 49| 3il6
:35 | 3.l 1.5 11131903170 | 4§ | 31lé
5+o’p 15.40] 39.6L0
(:':m:‘::-:r:;’:2 Qu lj‘ Iba[ftﬁ - E Q I) ﬁg& Date: ? -b "Z Page
Site: _Cﬁ_m 613 Cﬁef Run #: 5 o
Gulf Power Company Page 29 of 62 Plant Crist



Sanders Engineering & Analytical Services, Inc.

Mobile, AL

Gas Velocity Orifice

Port # Meter Head Head Temperature °F

Point# Time (cl'&t'?ﬁet) (In-ASzO) (ln~A ':{zo) Stack Filter %34 ﬁé’ér (IXEQ

(-1 [15:50| 0.000 1.5 112219101172 | 30| G
55| 3.5 1.5 120 | 5131171 | 30 | 6

16:00| ©.2 LS5 111§ 151 |17/ | ¥FO |6

:05] 10.0 .5 120 | S16 | 171 | &] |6
10 13.¢ LS |1y 1511170 | & 6
151 17,0 1.6 1119 | 509 (7)) [ gz 6
. 20| 20.3 .S 1119 | sp3 |17t 7 | 6
5] 2.6 LS [ 113 [510 (17t 182 |6
.30 Te.2 LS |17 |51 [172 | 8¢ |¢
351 29.9 Lo |18 507 |[171 | §Z |&
40| 33.1 L5 |11 [ S06 [ 109 | 33 |b
:H4S| 35.% LS |1 [ 562 | 170 | ¥3 b

5+0P 1L:-350| 39416

Company: il FGD Stack Date: ___B-b-/7 Page
sie: CAM-0ID Cust Aun #: A o
k 4
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Sanders Engineering & Analytical Services, Inc.

Mobile, AL

Sanders Engineering & Analytical Services, Inc.

2255 Schillinger Rd. N.
Semmes, Al. 36575

COMPANY (ulf Power

Office: (251) 633-4120

Fax: (251) 633-2285

DATE_8-7- (2.

OPERATOR 7734/ /aZc

PLANT Cris F BOXNo. S-20/  DHa_ [, o9 Y 959
unT EG D Stack METHOD ¢Cm-O(>  PROBE #
BALANCE No,__tOf A STD. WT. (gm)__ 2000 BALANCE RESPONCE {gm) __ 20006 .5
Run [ Run 2 Run 3
Nozzle Filter Nozzle Filter Nozzle Fliter
Calibration Number Calibration Number Calibration Number
Y/ Y/ B (Y7 S —
METER READING METER READING METER READING
0579 24745 39.720
0000 _ _0.000 0.060 _
0.574 30745 3G.720
LEAK CHECK LEAK CHECK LEAK CHECK
System Pitot System Pitot System Pitot
Pre Post Pre Post .Pre Post Pra Post Prs Post Pre Post
T R Wl Wil § U L O B Bl O~ BRI 120 Wl T2
Ry Tn.Hg 7 T mnHg 3 m YA ol . Hy T Hg
) m;n: . )1 Statc 0 -L S fatie ”, X . q‘g‘/ Static
VOLUME OF VOLUME OF VOLUME OF
LIQUID WATER COLLECTED LIQUID WATER COLLECTED LIQUID WATER COLLECTED
Imp 1 Imp 2 Imp3 Imp 4 Imp 1 imp 2 imp 3 imp 4 imp 1 imp 2 imp 3 Imp 4
210.3 A 2p /pal 7
o | o | [ Lt —L@L—%o—%u% 4&9--@»-74%2—
. | .
oo | o i | dez | doul qo i/ 1 TN iop i it I/ | 105
Total \25. Yotal | Z Z ‘7 Total 132.5
GAS ANALYSIS STATIC GAS ANALYSIS STATIC GAS ANALYSIS STATIC
o 6% -0.15 o 0% -0.15 o _ja° ~0.15
CO, ‘ ': . HO CO, !O': 15.H0 CO, 3_‘) N,
co _/ BARGMETRIC co _J/ BAROMETRIC co _ﬂL nmonsrgc
T m'.nv ——29-:4";9;
Form Ravised 10/10/08 Page 1 of

Gulf Power Company
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Sanders Engineering & Analytical Services, Inc.

Mobile, AL

Sanders Engineering & Analytical Services, Inc.

Office: (251) 633-4120
Fax: (251) 633-2285

OPERATORT/3 gﬂ

2255 Schillinger Rd. N.
Semmes, Al. 36575

COMPANY f; ald Pawen

DATE §-7-12

PLANT Cpisf

BOX No. _2-20!

DHa

1569

vy_. 959

unit FGD Slack

METHOD e Zui~ 043 PROBE #

BALANCE No._[(2 ] 4 STD. WT. (gm)__ 2000 BALANCE RESPONCE (gm) __2.000. 5
Run Q Run Run
Nozzle Fliter Nozzle Filter Nozzle Filter
Callbration Number Catibration Number Calibration Numbser
—Mm —_— - =T} fnctie3
METER READING METER READING METER READING
23323
] o o L) Hnat +mal
0.000
it [T L] inoy L inmar
39.323
N L] L Net Hat Ne
LEAK CHECK LEAK CHECK LEAK CHECK
System Pitot System Pitot System Pitot
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
IRy e ==
. tn. 3 0N in. g
i }/ Sute ’ sute St ¢ st Stase
_I'Q% - Q:%I G Co Tim om
VOLUME OF VOLUME OF VOLUME OF
LIQUID WATER COLLECTED LIQUID WATER COLLECTED LIQUID WATER COLLECTED
Imp 1 Imp 2 imp3 Imp 4 Imp 1 Imp 2 imp 3 lmp 4 Imp 1 Imp 2 Imp 3 Imp 4
! . .
—%‘u‘——"i—uz ) / J‘,?%T-Z'i —Fd e T B R | T e ] ]
10 .
TQ—L%O_%%B T R T T R T R oy Thvgar ToE T
1 0.z 10
Tow |32, Total Total
GAS ANALYSIS STATIC GAS ANALYSIS STATIC GAS ANALYSIS STATIC
o _7% - 0. 0,
CD, /o { in. Co, 40 CD, . "0
co _L BAROMETRIC co BAROMETRIC co BAROMETRIC
s Hp - AR CXT)
Form Ravised 10/10/08 Page 1 of
y |
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Sanders Engineering & Analytical Services, Inc. Mobile, AL
Gas Velocity Orifice
Port # Meter Head Head Temperature °F
Paint# Time (c‘JSs'.!' ?:et) (In.AI-ZO) (ln-A'-}lle) Stack Filler % S:tZr (u\m,.anﬁ'g)
-1 9:30| [.ooo 1.5 [ 13 [561 (165 | 30 ] ¢,
351 2.3 -9 14 |52 |15 | 8O | &
Yo €7 1.5 1V | 504 ] 165 6 | b
45| 9.9 L5 [ 1] [ 507 | 16& | 8O b
:50 13.0 1.5 LIS 1508 | 167 ¥0 |6
55 .1 1.5 1Yy | %65 | |, 7 B0 | 6
[0.00] 19.4 .5 115 1509 | 167 | 56 | &
05 22.9 (.5 ] 115 [ 50 18| 80 | ¢
0] 26,3 L5 115 [ 51z [ 167 %016
15| 29.7 5 | it ] %509 13| Fol o
. 20| 3z 4 1.51 nz | 503 169 | 5o |6
- 25| 3.0 S5 14, Sle ! J6L,9! g0 |6
Stop 10.20 34.574
WCompany: Gul-p POwE/‘ - FGD Stack Date: __§-7- 1T Page
Site: C£M' 03y Cu‘;Sf Run #: ] of
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Sanders Engineering & Analytical Services, Inc.

Mobile, AL

Gas Velacity Orifice
Port # Meter Head Head Temperature °F
Point# Time (C:.l,t‘:iltl:,?:et) (ln-A:zO) (ln-A':le) Stack Filter Cﬁ'j l\(;:tser (l:ll.aﬁ.g)
- | 10:4p| 0.000 5 L8 1510 | 170 | % | & |
LYs| 3.7 LS5 | WG v | 1701 %% |6
50| 6.3 LS | 1B 1607 | 171 | %416
55| 9.3 L5 119 [508 | )71 | %54
1] .00l 3.y LS 1119 50,1 176 | $5| 6
05 16.7 .5 120 | 509 | 170 85| 6
10199 .S | 119 | 50% 16,9 ] 85| 6
15 22.6 1.5 [ g [ 567 | 1,9 | 35| 6
.20 Z5.0 L9 | U8 | 508 | 168 | 85 | ¢
25| 28.7 LS | e [ 50 1169 | 29 [ ¢
.30 33 | 1.5 113 | 54 (70 F5 | 6
.35 3(.5 1.5 | 114 | 552 170 8 | 4
] |
Company: G\AH‘l fowen - F—GD S'l’OlCK Date: ’.,2-7 e Page
site: C{M-01> Cr5t  Runw Z ot
Gulf Power Company Page 34 of 62 Plant Crist



Sanders Engineering & Analytical Services, Inc. Mobile, AL
Gas Velocity Qrifice
Port & Mater Head Head Temperature °F
Point# Time (c},'é’i’é’ 'l';:et) (ln-A '520) (ln-A :20) Stack Fitter Em{;" D?Ieatser (Ir\II.a;Q)
-/ 112:45] 0.000 L5 | 16 |5t3 | i72] 90 | ¢
50| 3.4 1.5 (17 |5/ 11720 ] A | ¢
:55 bL.7 1.5 1§ | 515 [ /7274 [ 9 |6
[>:00] 10.0 1.5 | g 151 |7/ [ 92 | ¢
D5 13.2 1.5 17 1509 | 170 1 92 |6
10| 16.5 .S I 1500 1172193 |6
15 0.0 LS IR 150 | 171193 [ ¢
200 3.6 5 1% |c0g (170 193 [ ]
. 25| 2.1 (.6 [ )19 |506 70193 [ ¢
.30 29.5 L9 [1t¥ 1567 | 1701 94 [ ¢
: 35| 32.3 LS | dzo [507 | 172 94 | ¢
401 3. 4 L5 [ 2o 159% | ;721 9% |6
LS:LDP 13:45139.720
Company: er - FGD Stack pate: __ R ~7-JL Pags
Site: M‘ 01> CI‘;Sf‘ Run’'#: ‘ ?) of
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Sanders Engineering & Analytical Services, Inc.

Mobile, AL

Plant Crist

Gas Velocity Orifice
Port # Meter Head Head Temperature °F
Pointi Time (C:l’gg l'l?eeet) (ln-AHPzO) (ll'l~A l'llo) Stack Filter Clj;’o?" S:tser (Ir\(.algb)
-1 11p:55] 0.op0 [,5 1206151723195 ¢
f:00 37 . [ 21 5121924195 |6
05| L ! s T zr[si07074 [ 95 1¢
10| 9.8 L5 1 1ze 1510 1y |94 ¢
50 12.5 | (S | 12O [ SIH [ 174 | 99 | &
.20 (.6 1,8 [ 126 [ 513173 [ 93 | ¢
2% 19.> 1.5 T | S14 1173192 | 6
.30 2z. 4 LS [ 191 501 17z |92 [ 4 ]
| .35] z5.7 LS | a7 [ 509 174 [ 91 |6
B 40| 2%.3 .5 1 1zz 508173 | 91 J¢
9s| 22 .9 .5 | 11566 [ 174 %0 | ¢
50| ¢, | .5 | 21 805|174 70 | ¢
6+Q;L 14.55| 39 323
Company: Gu Ié ]’o.ﬂt_‘ - FCD Staek  pae_F-7- 12 | Page
site: ¢.bm " OIS Cpist Run #: 4 of
Gulf Power Company Page 36 of 62



Sanders Engineering & Analytical Services, Inc. Mobile, AL

Sanders Engineering & Analytical Services, inc.

2255 Schillinger Rd. N. Office: (251) 633-4120
Semmes, Al. 36575 Fax: (251) 633-2285
COMPANY Mmen DATE_R-X-17 _ OPERATOR _ 1BH/ 7%
PLANT (ot BOX No. _9-70] DHa_ /. 369 Y_.,97¢
unit FGD Staek METHOD clui- O[> ___ PROBE#
BALANCE No__ [0/ A__sm.wr (gm)___Z000 BALANCE RESPONCE (gm) __2.000.2
Run / Run Z Run 3
Nozzle Filter Nozzie Fiiter Nozzle Fiiter
Calibration Number Calibration Number Callbration Number
_ v 4/ 4 M4
inchios inches
METER READING METER READING METER READING
g 0 2045
0.000 _ 0.000 _ 4] 000 .
3Y. 344 34,134 39,165
LEAK CHECK LEAK CHECK LEAK CHECK
System Pltot System Pitot System Pitot
Pre Post Pre Post .Pre Post Pra Post Pre Post Pre Post
1] o '"”E%?/ 10 | ;ﬁ[y/ bl | =4
nHg 1 DAy | T Wy T Hp ) T Hy 7
8 [} &l
o0z | 092 ~ )| s Loge |21 = || oip Lya [ ] =
VOLUME OF VOLUME OF VOLUME OF
LIQUID WATER COLLECTED LIQUID WATER COLLECTED LIQUID WATER COLLECTED
imp 1 Imp 2 Imp3 Imp 4 Imp 1 imp 2 Imp 3 Imp 4 Imp 1 Imp 2 Imp 3 imp 4
! 1Py
207 | Hb L/Fvig 214 b 509 | _TI7 | 1g 13401
100 | ipo Z !Zé{aﬁ Do fpg 1oy | _I0p | 106 &ﬁg.‘)
107 ﬁ'm(a ™ ﬁ’ﬂi*l 13 T 1:3-"5 Ig n?i
Totat 18,1 Total )3 5 Total _1Y[.2
GAS ANALYSIS STATIC GAS ANALYSIS STATIC GAS ANALYSIS STATIC
o 95% ~0.15 o 4.5% -0.15 o 0% -0.15
co, °; A0 co, m '{ T, He0 co, ’ 2 ; M HO
co / smo_!a?mrc co / BAROMETRIC co _,L BAROMETRIC
. Hg n Mg ln.z
Form Rsvised 10/10/08 Page 1 of
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Sanders Engineering & Analytical Services, Inc.

Mobile, AL

Sanders Engineering & Analytical Services, Inc.

2255 Schillinger Rd. N.
Semmes, Al. 36575

comPaNY Bull Bwer

Office: (251) 633-4120
Fax: (251) 633-2285

DATE _3-Z-12

OPERATOR 1B K /e/C.

PLANT Cuigt

unim_FED) Staek

BOX No._S-261 DHa |, 509 y_92%
METHOD cfw- 013 PROBE #

BALANCE No. o} A STD. WT. (gm)___Z.Q00 BALANCE RESPONCE (gm) __Z000. T

Run Y Run Run
Nozzle Riter Nozzle Filter Nozzle Fiter
Callbration Number Calibration Number Calibration Number
+ - Thehes tnchés
METER READING METER READING METER READING
39635
et Hasl mal o Hnm rouz
0 000
oty Il et tanal [ ninat
39.6%
et Nal et Net L} Ne
LEAK CHECK LEAK CHECK LEAK CHECK
System Pitot System Pltot System Pitot
Pre Post Pra Post .Pra Post Pre Post Pra Post Pre Post
tmpact tmpact tmpect mpact impazt
16 | 10 y
— W . Hg Y,/ nHg g Ty n. g
9 Btane Smtic Static Static Stutic
001 :,003 —
cm cim ctm cm om
VOLUME OF VOLUME OF VOLUME OF
LIQUID WATER COLLECTED LIQUID WATER COLLECTED LIQUID WATER COLLECTED
Imp 1 Imp 2 imp3 imp 4 Imp 1 imp2 Imp3 imp4 imp 1 Imp 2 Imp 3 Imp 4
15 13L3.2
Zs{nu Fnat G / _anu@" Finel Tl Vol LT Final Fingl -
] | 1360,
—E%p__TquQ_ _éﬁw"' I Ciol 7] G 2] ™ =]
/ i |
-Iw("’——wé"—wa——n:rL —_— e | TR z e :
Totst _[39.1 Total Total
GAS ANALYSIS STATIC GAS ANALYSIS STATIC GAS ANALYSIS STATIC
o [0k —0.15 o ___ o ___
RO L ;
co, J0¥% co, " co, e
COo / BAROMETRIC co BAROMETRIC co BAROMETRIC
—299%
In. Hy o Hp n.Hp
Form Revised 10/10/08 Page 1 of
Page 38 of 62 Plant Crist
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Sanders Engineering & Analytical Services, Inc. Mobile, AL
Gas Velocity Orifice
Port # Meter Head Head Temperature °F
. Volume AP AH Col Gas Vac.

Point# Time (Cubic Feet) (in. H,0) | (in. H0) Stack Fiter | l;pp” Meter | (In. Hg)

I-1__110:45| 0.060 [.5 {9 | 568|170 B34 | &
50| 3.1 .9 | (19 |50% |/7/ | %4 | 6
55| (.2 L5 [ 13 Jeo7 189 | g% | 6

.00 9.% LS |11 509 [170 | 34
09| 17,6 LS 119 1510 1171 |34 | ¢
10] 19,8 .S g | 512 [ 171 ¥ 6
| 5] 13.¢4 LS 1120 [ 510 [ 170 | 3% | ¢
| :20] 21. % LS l1eo |50 [42 [ ¥ |6

25 5.7 .S 1119 [se8 172 [ 3% |6
30| 29.1 1.5 112 1509 | /70 | B4 | {
35| 324 L (21 |50 |71 3% | ¢
Hp| 35.5 L5 421 [5069 |21 | 8% | 6

Sh,p Il - u5| 38. 84y

g:mpany: [ = taek Date: B- b, 17 Page
ste: cfm -0 Cypisi Rur#: { of
Gulf Power Company Page 39 of 62 Plant Crist




Sanders Engineering & Analytical Services, Inc. Mobile, AL
Gas Velocity Orifice

Port # Meter Head Head Temperature °F

poms | Time | (cuoreen | (n10) | inteo) | smok | rmer | S| ot ar\'.afug

-] It .55 0.00p 1.5 131566 | 173 | 83 [

1200 3.3 L9 1113 (%509 13 | 23 | &

05 6.7 L5 [ 11k | 508| 17z 1 %2 | 6
10| 9.5 L9 1117 [ sop[ 172t | gz | ¢
5] 17,3 LS [ 11 511 [ 10| gz | ¢
20 ). 0 .5 | 113 | 510 | )70 | ®2 | ¢
25 19.2 1-5 Q9 [ 510 | MO FT | ¢
30| 23,1 1.5 | 118 | 51T | 171 | Bz |6
.39 2.7 1S 17l a3 g70 [ ¥ ¢
40 29.% 1.5 [ 1171510 170 | ¥z | ¢
45 32.3 1.9 [ tig | 57| It ! 3z | é
501 35.(, LS [ 113 50| 17| T | 6 |

f'o{) 11951 3G.13Yy

Compa;y: (;u ll‘ P_a“/pf - FGD Stack Date:  8-8-12 Page
site: g~ D13 Corst Run #: of
Gulf Power Company Page 40 of 62 Plant Crist



Sanders Engineering & Analytical Services, Inc. Mobile, AL
Gas Velocity Orifice

Port # Meter, Head Head Temperature °F

Point# Time (cm??:et) (m.A ﬁ,o; (|n.A :120) Stack Fitter ch?p&" h?eatser (lr\ll.ai?l'g)

I<I_13:50] 0.000 LS (114 [ 503 1771 &) 1¢ |
55| 3.2 [.s Its | 507 | |7¢( 8! | &

14:00] 6.3 t.5 gy | 510 | j30| ¥l | &

05| 9.7 .5 | te |57 1 1723130 | ¢
10| 7.9 (.5 1Ji5 | 513 ] 168 %6 | 6
051 16,1 .S | lIs | 569 | 170 30 | &
20| 191 1.5 lo | 208 | 171 | B6 | ¢,
25| 22.7 1.5 1115 1 506 | 163 80 | 6
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APPENDIX C SAMPLE CALCULATIONS
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SAMPLE CALCULATIONS, RUN 1
GULF POWER COMPANY
PLANT CRIST - FGD STACK
Monday, August 06, 2012

Absolute Stack Pressure ,cnes Mercury)
P
P S = P bar + R
P, = Stack Static Pressure (iyches water) =

Ppar = Barometric Pressure cpes Mercury) =
P, =

Absolute Pressure at the Dry Gas Meter ,hes Mercury)

Pm =Poar + ——
13.6

Pyar = Barometric Pressure gnches Mercury) =

AH = Average pressure difference of orifice nches water) =

P,=

Volume of Gas Sampled Measured by Dry Gas Meter

(corrected to standard conditions, SDCF)

AH
P bar +
Vm(Std) =KiVmY __13.6
Tm
K, = Degrees R/inches Mercury =

V= Volume of gas sample as measured by dry gas meter ,cua cubic feety =
Y = Dry gas meter calibration factor @imensionlessy =

Pyar = Barometric Pressure ginches Mercury) =

A H = Average pressure difference of orifice (jpches n20) =

T, = Average absolute temperature of the dry gas, degrees Rankin =

V(s =
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-0.10
29.77
29.76

29.77
1.50
29.88

17.64
40.11
0.9890
29.77
1.50
540.8
38.652
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Volume of Water Vapor in Gas Sample

Vw (Std) = 0.04/0/ V]C
V). = Total volume of liquid collected in impingers and silica gel nititers) = 103.5
Vw (Sld) = 4872

Water Vapor in the Gas Stream proportion by volume (dimensionless)

Bu. = V wis)
V msid)+ V wisud)
Vy (std) = Volume of water in gas Sample (corrected 1o standard conditions) = 4.872
Ve = Volume of sample measured by dry gas meter ( gandard conditionsy =~ 38.652

B,= 0.112

Molecular Weight of Stack Gas 4,y pasis, ib/1b mole)

M =0.44(%C0O2) + 0.32(%0z2) + 0.28(%N2 + %CO)

%CO, = Number percent by vOlUME (gry basis from gas analysis) = 10.5

%0, = Number percent by volume (dry pasis from gas analysis) = 11.0
%Ny+%CO = Number percent by vOIUME ey pasis from gas analysis) = 78.5
M, = 30.12

Molecular Weight of Stack Gas (e pasis, Ib1b mole)

Ms = Ma(1 - Bws) + 18(Bws)

M, = Molecular weight of stack gas (ry basis, 1b1b mole) = 30.12
B.s = Water vapor in the gas stream (proportion by volume, dimensionless) = 0.112
M,= 2876
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Volume of Gas Sampled Through Nozzle (,.q,a1 cupic reet)

Va=| (0.002669)Vie) + Y ~=| Prar+ 22 | | L2
Tm 13.6 )| Ps
V. = Total volume of liquid collected in impingers and silica gel qiiters) = 103.5
Y = Dry gas meter calibration factor (imensiontessy =  0-9890
Vi, = Volume of gas sample as measured by dry gas meter qeyal cubic feery = 40.110
Tm = Average absolute temperature of dry gas meter, degrees Rankin = 540.8
Pyar = Barometric Pressure gnces Mercury) = 29.77
AH = Average pressure difference of orifice (inches water) = 1.50
Ts = Average absolute temperature of stack, degrees Rankin = 578.7
P, = Absolute stack pressure gnches Mercury) = 29.76

V,= 47.984
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