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INTRODUCTION

Wheelabrator South Broward, Inc. operates a Refuse to Energy Facility located in Ft.
Lauderdale, Florida. The facility’s emission levels are regulated by the Florida
Department of Environmental Protection. Clean Air Engineering (CleanAir) was
contracted to perform a compliance test program at their municipal waste combustor
(MWQ) facility in Ft. Lauderdale, Florida.

The visual emissions were determined by the facilities continuous opacity monitor
system (COMS) data as allowed under Title V Conditions B.53(6), B.76 and B.81. The
lime silo fabric filter vent was observed for visual emissions (VE) and the ash handling
system was observed for fugitive emissions. Testing was conducted in' accordance with
the Wheelabrator North and South Broward Protocol on Compliance Revision 1 dated
February 22, 2008, 40 CFR 60 Subpart Cb, and applicable sections of the facilities Title
V Permit No. 0112119-009-AV.

All testing was conducted in accordance with the regulations set-forth by the United
States Environmental Protection Agency (USEPA) and the Florida Department of
Environmental Protection (FDEP).

é Key Project Participants
Individuals responsible for coordinating and conducting the test program were:

C. Faller — Wheelabrator South Broward
S. Brown — CleanAir

Lee C Hoefert and William Forrest of the FDEP were present for portions of the test
program.

The CleanAir test crew consisted of the following individuals:

A. Vella
I. Lopez
P. Bihun
J. May
D. Nunez
M. Spoto
R. Vicere

Revision 0, Final
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Test Program Parameters

The sampling was conducted at the Units 1, 2 and 3 Spray Dry Absorption (SDA) Inlet
and Fabric Filter (FF) Outlets from March 24 through 26, 2008 included the following
emissions measurements:

beryllium,;

cadmium;

lead;

mercury,

PCDDs and PCDFs (Unit 3 only);
total suspended particulate (TSP);
hydrogen chloride;

fluoride;

visual emissions;

fugitive emissions.
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PROJECT OVERVIEW 1-3
TEST PROGRAM SYNOPSIS
Test Schedule
The on-site schedule followed during the test program is outlined in Table 1-1.
Table 1-1:
Schedule of Activities
Run Start End
Number Location Method Analyte Date Time Time
1 Unit 1 SDA Inlet USEPA Method 26A HCI 03/24/08  06:19 07:19
1 Unit 1 FF Outlet USEPA Method 26A HCI 03/24/08  06:19 07:19
1 Unit 2 FF Outlet USEPA Method 5/29 Particulate/Metals 03/24/08 06:19 09:47
1 Unit 3 FF Outlet USEPA Method 5/29 Particulate/Metals 03/24/08  06:22 08:36
2 Unit 1 SDA Inlet USEPA Method 26A HCI 03/24/08  07:55 08:55
2 Unit 1 FF Outlet USEPA Method 26A HCI 03/24/08  07:55 08:55
2 Unit 3 FF QOutlet USEPA Method 5/29 Particulate/Metals 03/24/08 0912 11:26
1 Unit 1 FF Outiet USEPA Method 13B Total Fluorides 03/24/08 09:24 10:39
3 Unit 1 SDA Inlet USEPA Method 26A HC! 03/24/08  09:54 10:56
3 Unit 1 FF Outlet USEPA Method 26A HCI 03/24/08  09:54 10:56
1 Unit 3 FF Outlet USEPA Method 23 PCDD/F 03/24/08 10:37 15:22
2 Unit 1 FF Outlet USEPA Method 13B Total Fluorides 03/24/08 11:17 12:27
2 Unit 2 FF Outlet USEPA Method 5/29 ParticulateMetals 03/24/08 11:22 13:33
3 Unit 3 FF Outlet USEPA Method 5/29 ParticulateMetals 03/24/08 12:08 1424
3 Unit 1 FF Outlet USEPA Method 13B Total Fluorides 03/24/08 12:45 14.06
1 Lime Silo USEPA Method 9 Opacity 03/24/08 12:51 14:05
é 3 Unit 2 FF Outlet USEPA Method 5/29 ParticulateMetals 03/24/08 14:00 16:11
2 Unit 3 FF Outlet USEPA Method 23 PCDD/F 03/25/08  06:03 10:38
1 Unit 1 FF Outlet USEPA Method 5/29 ParticulateMetals 03/25/08 06:06 08:19
4 Unit 2 FF Outlet USEPA Method 29 Mercury 03/25/08 06:13 08:28
1 Unit 3 SDA Inlet USEPA Method 26A HCI 03/25/08  06:17 07:28
1 Unit 3 FF Outlet USEPA Method 26A HCI 03/25/08  06:17 07:28
2 Unit 3 SDA Inlet USEPA Method 26A HCI 03/25/08  07:54 08:54
2 Unit 3 FF Outiet USEPA Method 26A HCI 03/25/08  07.54 08:54
2 Unit 1 FF Outlet USEPA Method 5/29 Particulate/Metals 03/25/08 08:41 10:52
5 Unit 2 FF Outlet USEPA Method 29 Mercury 03/25/08 08:51 11:.07
3 Unit 3 SDA Inlet USEPA Method 26A HCI 03/25/08  09:22 10:22
3 Unit 3 FF Outlet USEPA Method 26A HCI 03/25/08  09:22 10:22
3 Untt 3 FF Outlet USEPA Method 23 PCDD/F 03/25/08 10:58 15:34
1 Unit 2 FF Outlet USEPA Method 13B Total Fluorides 03/25/08 11:03 12:12
3 Unit 1 FF Outlet USEPA Method 5/29 Particulate/Metals 03/25/08 11:16 13:30
6 Unit 2 FF Outlet USEPA Method 29 Mercury 03/25/08 11:34 13:49
2 Unit 2 FF Outlet USEPA Method 13B Total Fluorides 03/25/08 12:36 13:47
3 Unit 2 FF Outlet USEPA Method 138 Total Fluorides 03/25/08  14:20 1531
4 Unit 3 FF Outlet USEPA Method 29 Mercury 03/26/08 05:45 07:59
4 Unit 1 FF Outlet USEPA Method 29 Mercury 03/26/08 05:46 08:22
1 Unit 2 SDA Iniet USEPA Method 26A HCI 03/26/08  06:06 07:06
1 Unit 2 FF Outlet USEPA Method 26A HCl 03/26/08  06:06 07:06
1 Unit 3 FF Outlet USEPA Method 13B Total Fluorides 03/26/08  06:30 0741
2 Unit 2 SDA Inlet USEPA Method 26A HCI 03/26/08  07:32 08:32
2 Unit 2 FF Outlet USEPA Method 26A HCi 03/26/08  07:32 08:32
2 Unit 3 FF Outlet USEPA Method 138 Total Fluorides 03/26/08  07:57 09:07
NA Ash Handling System USEPA Method 22 Fugitive Emissions 03/26/08 08:00 14:31
5 Unit 3 FF Outlet USEPA Method 29 Mercury 03/26/08 08:17 10:30
5 Unit 1 FF Outlet USEPA Method 29 Mercury 03/26/08 08:59 11:41
3 Unit 2 SDA Inlet USEPA Method 26A HCI 03/26/08  09:21 10:21
3 Unit 2 FF Outlet USEPA Method 26A HCI 03/26/08  09:21 10:21
3 Unit 3 FF Outlet USEPA Method 13B Total Fluorides 03/26/08  09:26 10:36
6 Unit 3 FF Outlet USEPA Method 29 Mercury 03/26/08 10:55 13:.06
6 Unit 1 FF Outiet USEPA Method 29 Mercury 03/26/08 12:03 14:13
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PROJECT OVERVIEW 1-4
TEST PROGRAM SYNOPSIS (CONTINUED)

Results Summary

Table 1-2 summarizes the results of the test program. A more detailed presentation of
the test conditions and results of analysis are shown in Tables 2-1 through 2-23 on
pages 2-1 through 2-21. Subpart Cb required operating data is summarized in Table 1-3
and opacity and fugitive emission results are presented in Table 1-4, both on page 1-5.

Table 1-2:
Summary of Test Results
Average Average Average Permit
Source Unit 1 Unit 2 Unit 3 Limit'
Constituent
Particulate (mg/dscm @7% Q) 2.5 6.3 30 27
Visual Emissions (%, by COMS)? 0 0 0 10
Fluoride (IbMMBtu as HF)’ <0.0000015 <0.0000017 <0.0000018 0.0040
é Total PCCD/PCDF (ng/dscm @ 7% O,) NA NA 40 30
HCI - CleanAir Lab Analysis
Hydrogen Chloride (ppmdv @ 7% O,) or 5.5 6.0 46 29
Hydrogen Chloride Removal (%)’ 99% 99% 99% >95
HCI - ALS Analytical Lab Analysis
Hydrogen Chloride (ppmdv @ 7% O2) or 6.5 6.4 45 29
Hydrogen Chloride Removal (%)’ 98% 99% 99% >95
Beryllium (mg/dscm @ 7% O;) <0.000028 <0.000031 <0.000027 0.001
Cadmium (mg/dscm @ 7% O,) <0.00014 <0.00050 0.00023 0.040
Lead (mg/dscm @ 7% O;) 0.00050 0.0067 0.0013 0.44
Mercury (ug/dscm @ 7% O.) 16 14 5.0 70
Average Steam Flow (Klbs/hr)® 184.4 184.0 183.8 NA
Average FF Inlet Temperature (°F)5 315 319 316 NA

" Limits obtained the facilities Title V Permit 0112119-009-AV.
2visual Emissions (opacity) was obtained from the facilies COMS data as allowed under Title V Conditions B.53(6), B.76 and B.81.

%|b/MMBtu calculations used Fd of 9,570 for MSW as per Method 19.
4 Removal for hydrogen chioride calculated in the unit of its standard (ppmdv @ 7% 0O,). The hydrogen chloride limitis

29 ppmdv @ 7% 02 or 95% removal, whichever is less stringent.
®From all compliance test runs.
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Table 1-3:

Subpart Cb Required Operating Data

Process Condition

Unit 1 Maximum Demonstrated Combustor Load (Klbs/hr)' 184.1°
Unit 2 Maximum Demonstrated Combustor Load (Klbs/hr)' 1845°
Unit 3 Maximum Demonstrated Combustor Load (Klbs/hr)' 184.0
Unit 1 Maximum Particulate Control Device Inlet Temperature (°F)° 321°
Unit 2 Maximum Particulate Control Device Inlet Temperature (°F)° 322°
Unit 3 Maximum Particulate Control Device Inlet Temperature (°F)2 319

' From 40CFR60.58b (i) (8) the maximum demonstrated load during PCDD/PCDF testing, four hour average.
2From 40CFR60.58b (i) (9) the highest four hour average during PCDD/PCDF testing.
3From CleanAir Cb test report dated April 24, 2007.

Table 1-4:
Opacity and Fugitive Emission Test Results
Source Sampling Permit
Constituent Method Results Limit’
Ash Handling System?
Fugitive Emissions (%) EPA M22 o] 5% of observation time
Fugitive Emissions (minutes) 0 9 minutes
Lime Silo®
Visual Emisssions (%) EPA M9 0 5%

" Limits obtained from 40 Code of Federal Register part 60 Subpart Cb - Emission Guidelines and Compliance Times for Large
Municipal Waste Combustors That Are Constructed on or Before September 20, 1994 published in Federal Register as 62 FR 45123
on December 19, 1995 as modifed on August 25, 1997, Florida's Rule 62-296.416, F.A.C. and PSD-FL-105.

2 The Ash Handling System was observed at various locations for a total of 3 hours.

3 The Lime Silo was observed for one complete truck unloading.

Discussion of Test Program
All test methods were done in triplicate. All data that is reported in the units of
1b/MMBTU utilized the Fd of 9,570 as per EPA Method 19.

All equipment utilized for compliance testing was manufactured by Clean Air
Engineering except for the Servomex O,/CO; analyzer utilized for all of the integrated

gas sample bag analysis.
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During compliance testing, all three boilers were operated within 10% of the 192,000
lb/hr maximum steam flow rating. The result tables present each boilers steam output
for every test run.

Isauro Lopez performed the fugitive emission readings (per EPA Method 22) on the ash
handling system. Mr. Lopez conducted the VE readings (per EPA Method 9) on the
Lime Silo during one entire truck unloading. Mr. Lopez’s VE evaluation certificate is
presented in Appendix I.

Any fractions of the mercury analysis that were reported as not detected were summed
as zero if there was at least one fraction detected in that run. The beryllium, cadmium
and lead front- and back-half fractions were combined proportionately for analysis per
EPA Method 29, Section 5.4.

Field blanks were collected for the Method 23 and 29 testing by assembling a used set
of glassware, taking the complete train to the outlet location and performing a leak
check. These samples were treated exactly as the other samples. The results for the
Method field blanks are presented in Table 2-22 on page 2-20 as well as Appendix H.
The results of the Method 29 reagent blank analysis were used to correct any data as
outlined in Method 29.

All Method 23 samples were analyzed with the DB-5S column with modified
calibration and additional quality assurance procedures as a direct substitute for the DB-
5 and DB-225 columns. Confirmation of the 2,3,7,8 TCDF and TCDD 2,3,7,8 isomers
was performed on the DB-5S column. The DB-5S column and modified calibration
procedures meets the column separation requirement and can be used as a direct
substitute for the DB-5 and DB-225 columns in accordance with Method 23 as
approved by the USEPA. All QA/QC data (spikes and recoveries) for Method 23 as
well as the EPA Audit Sample results are presented in Appendix H.

The Method 23 results for Runs 1 and 3 each contained at least one estimated
maximum possible concentration (EMPC) value. EMPC results do not meet all the
identification criteria required by Method 23 to be positively identified as a dioxin or
furan. Specifically, the integrated ton abundance ratios were not within 15% of the
theoretical value limits specified in Method 23 Section 5.3.2.5, Table 4. The laboratory
reports EMPC results as zero and, for this reason, all EMPC results are enclosed in
brackets and are considered zero when calculating total dioxin/furans.

For analytical results that are below the detection limit, values are reported as ND, with
the detection limit in parenthesis and are considered zero for calculating total catch
weights per Method 23, Section 9.9.
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Chuck Faller of Wheelabrator South Broward Inc. provided the process (operating)
data. This data is presented in its entirety in Appendix C. All process data and
CleanAir run times are based on facility CEM time which is 86 minutes earlier than
actual Eastern Standard Time (EST) and the plant’s Bailey Computer Time. The Lime
Silo opacity start and stop times are based on EST since the initial and final truck
weights were recorded using “real” time.

Integrated gas sample’s (IGS) were collected in a vinyl sample bag from every sample
train. The contents of the bag were then analyzed for O, and CO; concentrations using
an O,/CO, continuous monitoring analyzer calibrated with EPA Protocol gases. A
linearity and bias check was performed on the analyzers before each set of bags was
analyzed and then a post bias check was performed after each set of bags was analyzed.
All data was recorded using CleanAir’s data acquisition system. The results of the IGS
bag analyses are presented in Appendix G.

Metals and particulate matter sampling were combined during this test program per the
Method 29 Section 1.2 Principle “This method may be used to determine particulate
emissions in addition to the metals emissions if the prescribed procedures and
precautions are followed”.

Sixty-minute Method 26 A sample trains at the SDA Inlets and FF Outlets were utilized
to exhibit compliance with each unit’s HCI limit(s). The Method 26A was modified to
a single-point constant sampling rate at all test locations.

The FDEP supplied audit samples for PCDD/PCDF, metals, HF and HCI to CleanAir
by the FDEP. The analytical results of these samples are presented in Appendix H
along with each respective lab report.

During the initial analysis of the HCl audit samples the CleanAir laboratory was
informed that they passed the low audit and failed the high audit. In an effort to report
the most accurate results possible the lab reran the Modified Method 26 A HC] samples
and sent an aliquot of the samples, blanks and audits to ALS Environmental in
Burlington, Ontario Canada for analysis. The results from the CleanAir analysis and
the ALS analysis are presented in Table 1-2. A more detailed presentation of the HCI
results based on the two separate analyses can be found following results section. The
ALS full (160 page) data package is not included in this report but is available
electronically upon request. Lee Hoefert verified that CleanAir’s high HCI audit value
based on the final analysis was within the acceptable tolerance of the actual value.

End of Section 1 - Project Overview
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RESULTS : ' 241
Table 2-1:
Unit 1 FF Outlet — Particulate, Metals and Mercury
Run No. 1 2 3 Average
Date (2008) Mar 25 Mar 25 Mar 25
Start Time (approx.) 06:06 08:41 11:16
Stop Time (approx.) 08:19 10:52 13:30
Proce ss Conditions
Re Steam Production Rate (Kibs/hr) 186.6 1843 184.1 185.0
P4 Fabric Filter Inlet Temperature (°F) 318 315 316 316
Gas Conditions
0O, Oxygen (dry volume %) 91 9.3 9.9 94
CO. Carbon dioxide (dry volume %) 103 10.2 9.6 101
Ts Sample temperature (°F) 302 299 300 300
B. Actual water vapor in gas (% by volume) 206 20.9 209 20.8
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 183,901 178,588 185,393 182,627
Qqq  Volumetric flow rate, dry standard (dscfm) 99,540 96,648 100,133 98,773
Sampling Data
Vmsta  VOlume metered, standard (dscf) 76.60 73.66 77.08 75.78
%l Isokinetic sampling (%) 999 98.9 999 99.6
Particulate Lab Data
m, Net matter collected (g) 0.0050 0.0042 0.0043
Particulate Results
Cw  Particulate Concentration (mg/dscm) 2.3 2.0 2.0 21
C.r Particulate Concentration @7% O, (mg/dscm) 2.7 2.4 2.5 25
Mercury Laboratory Data
ms, Total matter corrected for allowable blanks (ug) 28.6714 27.4239 28.5413
Mercury Results - Total
Cw  Concentration (pug/dscm) 13 13 13 13
C«r  Concentration @7% O, (ug/dscm) 16 16 17 16
Beryllium Laboratory Data
My Total matter corrected for allowable blanks (pg) <0.0500 <0.0500 <0.0500
Beryllium Results - Total
Ca  Concentration (mg/dscm) <0.000023 <0.000024 <0.000023 <0.000023
C.r Concentration @7% O, (mg/dscm) <0.000027 <0.000029 <0.000028 <0.000028
Cadmium Laboratory Data
mp Total matter corrected for allowable blanks (ug) <0.2000 <0.2000 0.3630
Cadmium Results - Total
Cw  Concentration (mg/dscm) <0.000092 <0.000096 0.00017 <0.00012
C«7  Concentration @7% O, (mg/dscm) <0.00011 <0.00011 0.00021 <0.00014
Lead Laboratory Data
ms Total matter corrected for allowable blanks (pg) 0.5073 1.2879 0.8338
Lead Results - Total
C«  Concentration (mg/dscm) 0.00023 0.00062 0.00038 0.00041
C«7 Concentration @7% O, (mg/dscm) 0.00028 0.00074 0.00048 0.00050
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
‘ FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS 2-2
Table 2-2: '
Unit 1 FF Outlet - Fluorides
Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 09:24 11:17 12:45
Stop Time (approx.) 10:39 12:27 14:06
Proce ss Conditions
Re Steam Production Rate (Klbs/r) 183.8 1843 184.6 184.2
P+ Fabric Filter Inlet Temperature (°F) 315 315 315 318
Gas Conditions
0O, Oxygen (dry volume %) 9.1 86 82 8.6
CO, Carbon dioxide (dry volume %) 106 11.0 11.2 10.9
T Sample temperature (°F) 301 301 300 301
B, Actual water vapor in gas (% by volume) 208 215 219 214
Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 170,560 167,026 161,846 166,477
Qqa  Volumetric fiow rate, dry standard (dscfm) 91,493 88,849 85,786 88,709
Sampling Data
Vmsta  Volume metered, standard (dscf) 35.15 34.31 33.28 34.25
%l Isokinetic sampling (%) 102.8 103.3 10338 103.3
é Laboratory Data
m, Total HF collected (mg) <0.00144 <0.00143 <0.00148
Hydrogen Fluoride (HF) Results
Cs«  HF Concentration (ppmdv) <0.0017 <0.0018 <0.0019 <0.0018
C.z HF Concentration @7% O, (ppmdv) <0.0020 <0.0020 <0.0021 <0.0020
Cs«  HF Concentration (mg/dscm) <0.0014 <0.0015 <0.0016 <0.0015
Csz HF Concenfration @7% O, (mg/dscm) <0.0017 <0.0017 <0.0017 <0.0017
Ewnr HF Rate (Ib/hr) <0.00049 <0.00049 <0.00051 <0.00050
Ers  HF Rate - Fd-based (lb/MMBtu) <0.0000015 <0.0000015 <0.0000015 <0.0000015
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
‘ FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS 2-3
Table 2-3:
Unit 1 FF Outlet and SDA Inlet - Hydrogen Chloride (CleanAir)
Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 06:19 07:55 09:54
Stop Time (approx.) 07:19 08:55 10:56
Proce ss Conditions
Rp Steam Production Rate (Kibs/r) 1845 183.6 184.2 1841
P4 Fabric Filter inlet Temperature (°F) 315 315 315 315
SDA Inlet Gas Conditions
0O, Oxygen (dry volume %) 9.0 8.8 8.3 8.7
CO, Carbon dioxide (dry volume %) 105 1038 114 109
T. Sample temperature (°F) 491 493 489 491
B. Actual water vapor in gas (% by volume) 17.7 17.5 17.8 17.7
SDA Inlet Sampling Data
Vmeta  Volume metered, standard (dscf) 33.36 33.99 33.08 3348
SDA Inlet Laboratory Data
My Total HCI collected (mg) 558.8656 665.2492 609.9161
SDA Inlet Hydrogen Chloride (HCl) Results
Csd HCI Concentration (ppmdv) 391 456 430 426
é Csa7  HCI Concentration @7% O, (ppmadv) 457 523 473 484
FF Outlet Gas Conditions
0O, Oxygen (dry volume %) 105 9.9 9.5 10.0
CO, Carbon dioxide (dry volume %) 9.9 9.8 10.3 10.0
Ts Sample temperature (°F) 299 300 300 299
Bw Actual water vapor in gas (% by volume) 20.0 210 209 20.6
FF Outlet Sampling Data
Vmsta  Volume metered, standard (dscf) 34.04 33.65 33.32 33.67
FF Outlet Laboratory Data
mg, Total HCI collected (mg) 6.0361 6.4968 6.1982
FF Outlet Hydrogen Chloride (HCI) Results
Cw  HCI Concentration (ppmdv) 4.1 4.5 4.3 4.3
C.; HCI Concentration @7% O, (ppmdv) 5.5 5.7 5.3 5.5
RE  Reduction Efficiency (% Removal) 98.8% 98.9% 98.9% 98.9%
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
‘ FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS : _ 2-4
Table 2-4:
Unit 1 FF Outlet and SDA Inlet - Hydrogen Chloride (ALS)
Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 06:19 07:55 09:54
Stop Time (approx.) 07:19 08:55 10:56
Process Conditions
Re Steam Production Rate (Klbs/hr) 184.5 183.6 184.2 184.1
P, Fabric Filter Inlet Temperature (°F) 315 315 315 315
SDA Inlet Gas Conditions
0O, Oxygen (dry volume %) 9.0 8.8 8.3 8.7
CO, Carbondioxide (dry volume %) 10.5 10.8 114 10.9
Ts Sample temperature (°F) 491 493 489 491
=M Actual water vapor in gas (% by volume) 17.7 17.5 178 17.7
SDA Iniet Sampling Data
Vmsa  Volume metered, standard (dscf) 33.36 33.99 33.08 3348
SDA Inlet Laboratory Data
My Total HCI collected (mg) 525.0 559.0 535.0
SDA Iniet Hydrogen Chioride (HCI) Results
Cw  HCI Concentration (ppmdv) 367 383 377 376
. Cs7  HCI Concentration @7% Oz (ppmdv) 429 439 415 428
FF Outlet Gas Conditions
0O, Oxygen (dry volume %) 105 9.9 95 10.0
CO, Carbondioxide (dry volume %) 9.9 9.8 10.3 10.0
Ts Sample temperature (°F) 299 300 300 299
Bw Actual water vapor in gas (% by volume) 20.0 21.0 20.9 20.6
FF Outlet Sampling Data
Vst Volume metered, standard (dscf) 34.04 33.65 33.32 33.67
FF Outlet Laboratory Data
My Total HCI collected (mg) 7.17 7.24 7.61
FF Outlet Hydroge n Chlioride (HCI) Results
Cw  HCI Concentration (ppmdv) 4.9 5.0 5.3 5.1
C.s HCI Concentration @7% O, (ppmdv) 6.6 6.4 6.5 6.5
RE  Reduction Efficiency (% Removal) 98.5% 98.6% 98.4% 98.5%
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS | | 2-5
Table 2-5:
Unit 2 FF Outlet — Particulate, Metals and Mercury
Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 06:19 11:22 14:00
Stop Time (approx.) 09:47 13:33 16:11
Process Conditions
Re Steam Production Rate (Klbs/hr) 182.3 184.5 183.0 183.3
P4 Fabric Filter Inlet Temperature (°F) 315 328 327 323
Gas Conditions
0O  Oxygen (dry volume %) 101 93 99 98
CO; Carbon dioxide (dry volume %) 9.4 10.2 9.7 9.8
Ts Sample temperature (°F) 299 308 31 306
Bw Actual water vapor in gas (% by volume) 234 226 225 228
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 218,066 191,047 198,043 202,385
Q«d  Volumetric flowrate, dry standard (dscfm) 112,223 98,299 101,911 104,144
Sampling Data
Vmstda  Volume metered, standard (dscf) 84.81 64.67 67.08 72.19
%l Isokinetic sampling (%) 98 1 100.5 100.5 99.7
Particulate Lab Data
m, Net matter collected (g) 0.0129 0.0132 0.0048
Particulate Results
C.  Particulate Concentration (mg/dscm) 5.4 7.2 2.5 5.0
Cs7  Particulate Concentration @7% O, (mg/dscm) 6.9 8.7 3.2 6.3
Mercury Laboratory Data
mp Total matter comrected for aliowable blanks (ug) 13.8999 31.2619 21.3987
Mercury Results - Total
Csa  Concentration (pg/dscm) 5.8 17 11 1
C.r  Concentration @7% O, (ug/dscm) 75 21 14 14
Beryllium Laboratory Data
my Total matter comrected for allowable blanks (pg) <0.0500 <0.0500 <0.0500
Beryllium Results - Total
Csa  Concentration (mg/dscm) <0.000021 <0.000027 <0.000026 <0.000025
Car  Concentration @7% O, (mg/dscm) <0.000027 <0.000033 <0.000033 <0.000031
Cadmium Laboratory Data
mp Total matter corrected for allowable blanks (ug) <0.2000 1.1426 0.9742
Cadmium Results - Total
Cw  Concentration (mg/dscm) <0.000083 0.00062 0.00051 <0.00041
C.z Concentration @7% O, (mg/dscm) <0.00011 0.00075 0.00065 <0.00050
Lead Laboratory Data
m,  Total matter corrected for allowable blanks (pg) 1.1567 12.2516 17.2174
Lead Results - Total
Cw  Concentration (mg/dscm) 0.00048 0.0067 0.0091 0.0054
Cs«z Concentration @7% O, (mg/dscm) 0.00062 0.0080 0.011 0.0067
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CleanAir

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
‘ FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS ' 2-6
Table 2-6:
Unit 2 FF Outlet - Fluorides
Run No. 1 2 3 Average
Date (2008) Mar 25 Mar 25 Mar 25
Start Time (approx.) 11:03 12:36 14:20
Stop Time (approx.) 12:12 13:47 15:31
Proce ss Conditions
Re Steam Production Rate (Kibs/hr) 1831 184.4 1845 184.0
P4 Fabric Filter Inlet Temperature (°F) 322 319 317 319
Gas Conditions
0, Oxygen (dry volume %) 95 94 94 95
CO, Carbon dioxide (dry volume %) 10.0 101 101 101
Te Sample temperature (°F) 301 301 299 301
B, Actual water vapor in gas (% by volume) 209 21.2 215 21.2
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 173,781 174,214 168,564 172,186
Qqa  Volumetric flow rate, dry standard (dscfm) 93,906 93,666 90,586 92,720
Sampling Data
Vmsta  VOlume metered, standard (dscf) 34.36 34.64 33.59 34.20
Y%l Isokinetic sampling (%) 979 98.9 99.2 98.7
‘ Laboratory Data
my Total HF collected (mg) <0.00163 <0.00152 <0.00140
Hydrogen Fluoride (HF) Results
Ca  HF Concentration (ppmdv) <0.0020 <0.0019 <0.0018 <0.0019
C.r HF Concentration @7% O, (ppmdv) <0.0025 <0.0023 <0.0021 <0.0023
Cw  HF Concentration (mg/dscm) <0.0017 <0.0015 <0.0015 <0.0016
Cs» HF Concenfration @7% O, (mg/dscm) <0.0020 <0.0019 <0.0018 <0.0019
Eipme HF Rate (Ib/hr) <0.00059 <0.00054 <0.00050 <0.00054
Era  HF Rate - Fd-based (Ib/MMBtu) <0.0000018 <0.0000017 <0.0000016 <0.0000017
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS - - 2-7
. Table 2-7:
Unit 2 FF Qutlet and SDA Inlet - Hydrogen Chloride (CleanAir)
Run No. 1 2 3 Average
Date (2008) Mar 26 Mar 26 Mar 26
Start Time (approx.) 06:06 07:32 09:21
Stop Time (approx.) 07:06 08:32 10:21
Process Conditions
Re Steam Production Rate (Kibs/hr) 1834 185.8 185.2 1848
P4 Fabric Filter Inlet Temperature (°F) 315 315 315 315
SDA Inlet Gas Conditions
0O, Oxygen (dry volume %) 93 9.1 9.1 9.1
CO, Carbondioxide (dry volume %) 102 103 103 103
T, Sample temperature (°F) 523 524 523 523
By Actual water vapor in gas (% by volume) 16.3 164 16.0 16.2
SDA Inlet Sampling Data
Vmsa  Volume metered, standard (dscf) 3417 33.34 33.68 33.73
SDA Inlet Laboratory Data
my Total HCI collected (mg) 635.2111 682.5215 708.7028
SDA Inlet Hydrogen Chloride (HCI) Results
C«a  HCI Concentration (ppmdv) 433 477 490 467
C.«r HCI Concentration @7% O, (ppmdv) 518 562 576 552
FF Outlet Gas Conditions
O,  Oxygen (dry volume %) 10.4 9.9 10.2 10.1
CO, Carbon dioxide (dry volume %) 9.1 9.6 9.4 9.3
Te Sample temperature (°F) 300 299 300 300
Bw Actual water vapor in gas (% by volume) 211 211 204 209
FF Outlet Sampling Data
Vmsa  Volume metered, standard (dscf) 35.69 35.73 36.44 35.96
FF Outlet Laboratory Data
mg Total HCI collected (mg) 6.3487 8.1574 7.1067
FF Outlet Hydrogen Chloride (HCI) Results
Cs  HCI Concentration (ppmdv) 4.1 5.3 4.5 4.7
C.z HCI Concentration @7% O, (ppmdv) 5.5 6.7 5.9 6.0
RE  Reduction Efficiency (% Removal) 98.9% 98.8% 99.0% 98.9%
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS - : ' 2-8
Table 2-8:
Unit 2 FF Outlet and SDA Inlet - Hydrogen Chloride (ALS)
Run No. 1 2 3 Average
Date (2008) Mar 26 Mar 26 Mar 26
Start Time (approx.) 06:06 07:32 09:21
Stop Time (approx.) 07:06 08:32 10:21
Process Conditions
Re Steam Production Rate (Kibs/r) 1834 185.8 1852 1848
P, Fabric Filter Inlet Temperature (°F) 315 315 315 315
SDA Inlet Gas Conditions
0, Oxygen (dry volume %) 93 9.1 91 9.1
CO, Carbon dioxide (dry volume %) 102 103 103 10.3
T, Sample temperature (°F) 523 524 523 523
B Actual water vapor in gas (% by volume) 16.3 164 16.0 16.2
SDA Inlet Sampling Data
Vmsa  Volume metered, standard (dscf) 34.17 33.34 33.68 33.73
SDA Inlet Laboratory Data
mg Total HCI collected (mg) 592 601 567
SDA Inlet Hydrogen Chloride (HCI) Results
Csd HCI Concentration (ppmdv) 404 420 392 406
Cs HCI Concentration @7% O, (ppmdv) 483 495 461 480
FF Outlet Gas Conditions
0. Oxygen (dry volume %) 104 99 10.2 101
CO, Carbon dioxide (dry volume %) 9.1 9.6 94 9.3
Ts Sample temperature (°F) 300 299 300 300
Bw Actual water vapor in gas (% by volume) 211 21.1 204 209
FF Outlet Sampling Data
Vmsa  Volume metered, standard (dscf) 35.69 35.73 36.44 35.96
FF Outlet Laboratory Data
mg Total HCI collected (mg) 7.59 8.25 6.89
FF Outlet Hydrogen Chloride (HC!) Results
C HC! Concentration (ppmdv) 5.0 5.4 4.4 4.9
C.s HCi Concentration @7% O, (ppmdv) 6.5 6.8 5.7 6.4
RE  Reduction Efficiency (% Removal) 98.6% 98.6% 98.8% 98.7%
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS - _ 2-9
Table 2-9:
Unit 3 FF Outlet — Particulate, Metals and Mercury
Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 06:22 09:12 12:08
Stop Time (approx.) 08:36 11:26 14:24
Process Conditions
Rp Steam Production Rate (Klbs/hr) 184.1 184.3 1843 184.2
P4 Fabric Filter Inlet Temperature (°F) 319 315 320 318
Gas Conditions
02 Oxygen (dry volume %) 97 9.9 93 9.6
CO: Carbon dioxide (dry volume %) 97 9.5 102 9.8
Ts Sample temperature (°F) 292 290 293 292
Bw Actual water vapor in gas (% by volume) 20.8 21.2 20.2 20.7
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 189,763 198,114 188,069 191,982
Qqa  Volumetric flow rate, dry standard (dscfm) 103,533 107,837 103,123 104,831
Sampling Data
Vmsta  Volume metered, standard (dscf) 79.86 83.27 79.81 80.98
%I Isokinetic sampling (%) 101.6 101.7 102.0 101.8
Particulate Lab Data :
m, Net matter collected (g) 0.0020 0.00135 0.0134
Particulate Results
C,  Particulate Concentration (mg/dscm) 0.89 0.57 5.9 2.5
C.r Particulate Concentration @7% O, (mg/dscm) 1.1 0.73 7.1 3.0
Mercury Laboratory Data
mp Total matter corrected for allowable blanks (ug) 10.4108 7.7484 9.5656
Mercury Results - Total
Cw  Concentration (ug/dscm) 46 33 42 4.0
C.r Concentration @7% O- (ug/dscm) 5.7 42 5.1 5.0
Beryllium Laboratory Data
My Total matter corrected for allowable blanks (lg) <0.0500 <0.0500 <0.0500
Beryllium Results - Total
Cw  Concentration (mg/dscm) <0.000022 <0.000021 <0.000022 <0.000022
Ca7  Concentration @7% O, (mg/dscm) <0.000027 <0.000027 <0.000027 <0.000027
Cadmium Laboratory Data
m,  Total matter corrected for allowable blanks (ug) 0.5544 0.3275 0.3846
Cadmium Results - Total
C«  Concentration (mg/dscm) 0.00025 0.00014 0.00017 0.00018
C«r  Concentration @7% O, (mg/dscm) 0.00030 0.00018 0.00020 0.00023
Lead Laboratory Data
m, Total matter corrected for allowable blanks (ug) 2.7326 1.7422 2.5653
Lead Results - Total
C«  Concentration (mg/dscm) 0.0012 0.00074 0.0011 0.0010
C.r Concentration @7% O, (mg/dscm) 0.0015 0.00094 0.0014 0.0013
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
‘ FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS 2-10
Table 2-10:
Unit 3 FF Outlet - Fluorides
Run No. 1 2 3 Average
Date (2008) Mar 26 Mar 26 -Mar 26
Start Time (approx.) 06:30 07:57 09:26
Stop Time (approx.) 07:41 09:07 10:36
Proce ss Conditions
Re Steam Production Rate (Klbs/hr) 184 .1 184.3 184.3 184.2
P4 Fabric Filter Inlet Temperature (°F) 315 315 315 315
Gas Conditions
0, Oxygen (dry volume %) 94 10.2 10.6 1041
CO, Carbon dioxide (dry volume %) 10.0 9.2 9.0 94
T, Sample temperature (°F) 288 289 289 289
B, Actual water vapor in gas (% by volume) 207 20.4 19.2 2041
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 174,037 184,346 194,395 184,259
Qsa  Volumetric flow rate, dry standard (dscfm) 96,348 102,349 109,495 102,731
Sampling Data
Vmsta  Volume metered, standard (dscf) 35.61 38.22 40.33 38.06
%l Isokinetic sampling (%) 99.6 100.7 99.3 99.9
‘ Laboratory Data
mg Total HF collected (mg) <0.00159 <0.00167 <0.00175
Hydrogen Fluoride (HF) Results
Casa HF Concentration (ppmdv) <0.0019 <0.0019 <0.0018 <0.0019
Cs7 HF Concentfration @7% O; (ppmdv) <0.0023 <0.0024 <0.0025 <0.0024
Css  HF Concentration (mg/dscm) <0.0016 <0.0015 <0.0015 <0.0016
C.v HF Concentration @7% O, (mg/dscm) <0.0019 <0.0020 <0.0021 <0.0020
Ewme HF Rate (Ib/hr) <0.00057 <0.00059 <0.00063 <0.00060
Erq HF Rate - Fd-based (lb/MMBtu) <0.0000017 <0.0000018 <0.0000019 <0.0000018
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CleanAir

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS ‘ : 2-11
Table 2-11:
Unit 3 FF Outlet - PCDDs/PCDFs
Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 25 Mar 25
Start Time (approx.) 10:37 06:03 10:58
Stop Time (approx.) 15:22 10:38 15:34
Proce ss Conditions
Rp Steam Production Rate (Klbs/hr) 184.0 183.1 181.9 183.0
P4 Fabric Filter Iniet Temperature (°F) 319 315 316 317
Gas Conditions
Q; Oxygen (dry volume %) 9.8 9.8 10.6 10.1
CO; Carbon dioxide (dry volume %) 9.8 9.8 9.1 9.6
Ts Sample temperature (°F) 293 293 291 293
Bw Actual water vapor in gas (% by volume) 20.4 20.9 21.2 20.8
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 186,099 190,726 186,452 187,759
Qsta Volumetric flow rate, dry standard (dscfm) 101,712 103,905 101,550 102,389
Sampling Data
Vimsd Volume metered, standard (dscf) 132.09 136.16 131.42 133.23
% Isokinetic sampling (%) 100.8 101.7 100.4 101.0
Results {ND and EMPC = 0)
Laboratory Data from USEPA Method 23
my Total PCDDs & PCDFs (ng) 11.9000 11.4000 12.0000
m, rea  Total TEQPCDDs & PCDFs (ng) 0.0953 0.0996 0.0921
Total PCDD/F Results (TEF=1)
Cet PCDD/F Concentration (ng/dscm) 3.2 3.0 3.2 31
Csar PCDD/F Concentration @7% O. (ng/dscm) 4.0 3.7 4.4 40
Epome PCDD/F Rate (Ib/hr) 1.2E-06 1.2E-06 1.2E-06 1.2E-06
Eeq PCDD/F Rate - F4based (Ib/MMBtu) 3.6E-09 3.3E-09 3.9E-08 3.6E-09
Total PCDD/F TEQ Results {using USEPA/INTL 1989 TEFs)
Curee  TEQ Concentration (ng/dscm) 0.025 0.026 0.025 0.025
Csrtea TEQ Concentration @7% O, (ng/dscm) 0.032 0.032 0.033 0.033
Eemtee  TEQ Rate (Ib/hr) 9.7E-09 1.0E-08 9.4E-09 9.7E-09
Ererea  TEQRate - Fy-based (Ib/MMBtu) 2.9E-11 2.9E-11 3.0E-11 2.9E-11

Results (ND and EMPC = actual value)

Laboratory Data from USEPA Method 23, including NDs and EMPCs

m, Total PCDDs & PCDFs (ng) 12.2000 11.4000 12.1000
m, teq  Total TEQPCDDs & PCDFs (ng) 0.1090 0.0996 0.1050
Total PCDD/F Results (TEF=1)
Cu PCDD/F Concentration (ng/dscm) 3.3 3.0 3.3 32
Cur PCDD/F Concentration @7% G, (ng/dscm) 4.1 3.7 4.4 41
Eipmr PCDD/F Rate (Ib/hr) 1.2E-06 1.2E-06 1.2E-06 1.2E-06
Egg PCDD/F Rate - F4-based (Ib/MMBtu) 3.7E-09 3.3E-09 3.9E-09 3.6E-09
Total PCDD/F TEQ Results (using USEPA/INTL 1989 TEFs)
Csrea TEQ Concentration (ng/dscm) 0.029 0.026 0.028 0.028
Cerrea  TEQ Concentration @7% O, (ng/dscm) 0.036 0.032 0.038 0.036
Ewnrea  TEQ Rate (Ibfhr) 1.1E-08 1.0E-08 1.1E-08 1.1E-08
Erstea  TEQRate - Fy-based (Ib/MMB1u) 3.3E-11 2.9E-11 3.4E-11 3.2E-11
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
‘ FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS 2-12
Table 2-12:
Unit 3 FF Qutlet and SDA Inlet - Hydrogen Chloride (CieanAir)
Run No. 1 2 3 Average
Date (2008) Mar 25 Mar 25 Mar 25
Start Time (approx.) 06:17 07:54 09:22
Stop Time (approx.) 07:28 08:54 - 10:22
Proce ss Conditions
Rp Steam Production Rate (Kibs/hr) 182.8 183.6 184.4 183.6
P4 Fabric Filter Inlet Temperature (°F) 316 314 314 315
SDA Inlet Gas Conditions
0O, Oxygen (dry volume %) 9.0 86 9.2 89
CO, Carbon dioxide (dry volume %) 105 10.8 10.3 105
Ts Sample temperature (°F) 486 482 486 485
Bw Actual water vapor in gas (% by volume) 17.5 179 17.0 175
SDA Inlet Sampling Data
Vmsa  Volume metered, standard (dscf) 34.44 34.39 34.68 34.50
SDA Inlet Laboratory Data
Mn Total HCI coliected (mg) 691.2912 680.9064 585.8155
SDA Inlet Hydrogen Chloride (HCI) Results
Csd HCI Concentration (ppmdv) 468 462 394 a41
C.s HCI Concentration @7% O, (ppmdv) 548 521 467 512
FF Outlet Gas Conditions
0O, Oxygen (dry volume %) 10.5 95 9.8 99
CO. Carbondioxide (dry volume %) 9.2 10.0 9.8 97
T Sample temperature (°F) 290 287 289 289
Bw Actual water vapor in gas (% by volume) 194 206 206 202
FF Qutlet Sampling Data
Vmsda  Volume metered, standard (dscf) 36.82 36.48 36.79 36.70
FF Outlet Laboratory Data
mn Total HCI collected (mg) 5.3698 5.6297 6.2167
FF Outlet Hydrogen Chloride (HCI) Results
Csw  HCI Concentration (ppmdv) 3.4 3.6 3.9 3.6
Csy HCI Concentration @7% O, (ppmdv) 4.6 4.4 4.9 4.6
RE  Reduction Efficiency (% Removal) 99.2% 99.2% 98.9% 99.1%
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WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
‘ FT. LAUDERDALE, FL CleanAir Project No: 10455-4
'RESULTS | | 2-13
Table 2-13:
Unit 3 FF Outlet and SDA Inlet - Hydrogen Chloride (ALS)
Run No. 1 2 3 Average
Date (2008) Mar 25 Mar 25 Mar 25
Start Time (approx.) 06:17 07:54 09:22
Stop Time (approx.) 07:28 08:54 10:22
Proce ss Conditions
Re Steam Production Rate (Kibs/r) 1828 183.6 184.4 183.6
P4 Fabric Filter Inlet Temperature (°F) 316 314 314 315
SDA Inlet Gas Conditions
0O, Oxygen (dry volume %) 90 8.6 9.2 89
CO, Carbon dioxide (dry volume %) 10.5 10.8 10.3 105
T, Sample temperature (°F) 486 482 486 485
B, Actual water vapor in gas (% by volume) 175 179 17.0 17.5
SDA Inlet Sampling Data
Vmsta  Volume metered, standard (dscf) 34.44 34.39 34.68 34.50
SDA Inlet Laboratory Data
ma Total HCI coliected (mg) 644.0 644.0 567.0
SDA Iniet Hydrogen Chloride (HCI) Results
Ce«  HCI Concentration (ppmdyv) 436 437 381 418
‘ Csiz HCI Concentration @7% O (ppmdv) 511 493 452 485
FF Outlet Gas Conditions
0, Oxygen (dry volume %) 10.5 9.5 9.8 99
CO; Carbon dioxide (dry volume %) 9.2 10.0 9.8 9.7
Ts Sample temperature (°F) 290 287 289 289
Bw Actual water vapor in gas (% by volume) 19.4 20.6 20.6 20.2
FF Outlet Sampling Data
Vmsa  Volume metered, standard (dscf) 36.82 36.48 36.79 36.70
FF Outlet Laboratory Data
m, Tofal HCI collected (mg) 5.34 5.32 6.11
FF Outlet Hydrogen Chloride (HCI) Results
C.s  HCI Concentration (ppmdv) 3.4 34 3.9 3.6
C. HCI Concentration @7% O, (ppmdv) 4.5 4.1 4.8 4.5
RE  Reduction Efficiency (% Removal) 99.1% 99.2% 98.9% 99.1%
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WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
‘ FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS o - ' ' 2-14
Table 2-14:
Units 1, 2 and 3 FF Outlets — Opacity by COMS
Run No. 1 2 3 Average
Unit 1
Date (2008) Mar 25 Mar 25 Mar 25
Start Time (approx.) 06:06 08:41 11:16
Stop Time (approx.) 08:19 10:52 13:30
Visible Emissions (%)’
Average Opacity 0 0 0 0
Maximum Reading 0 0 0 0
Minimum Reading 0 0 0 0
Unit 2
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 06:19 11:22 14:00
Stop Time {approx.) 09:47 13:33 16:11
Visible Emissions (%)’
Average Opacity 0 0 0 0
Maximum Reading 0 0 0 0
‘ Minimum Reading 0 0 0 0
Unit 3
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 06:22 09:12 12:08
Stop Time (approx.) 08:36 11:26 14:24
Visible Emissions (%)’
Average Opacity 0 0 0 0
Maximum Reading 0 0 0 0
Minimum Reading 0 0 0 0
! Readings obtained from facility's continuous opacity monitoring system (COMS) as provided under
40 CFR 60.11(e) and Title V Conditions A.36(6), A.53 and A.54 and coincide with Method 5/29 test runs.
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WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
' FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS | | 2-15
Table 2-15:
Ash Handling System - Fugitive Emissions
Date  Start TimeStop Time Observation Accumulated
Constituent (2008)  (approx.) (approx.) Duration Emission Duration
(minutes) (seconds)
Ash Unloading/Conveyor
Visual Opacity (%) March 26 8:00 9:12 60 0
Ash Conveyor/Doors to Baghouse
Visual Opacity (%) March 26 11:57 13:.07 60 0
Rolling Door/Door {0 Baghouse
Visual Opacity (%) March 26 13:19 14:31 60 0 Permit Limit
Total (% of observation time) < 5% of observation Time
Total (minutes) < 9 minutes
Table 2-16:
Lime Silo Fabric Filter Outlet - Visible Emissions
Run No. 1
Date (2008) Mar 24
Start Time (approx.) 12:51
' Stop Time (approx.) 14:05
Process Conditions
Total lime unloaded (tons) 25.57
Rate of unloading (tons/hr) 207

Visible Emissions
Average (percent opacity)
Maximum reading (percent opacity) 0

o
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WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237

FT. LAUDERDALE, FL CleanAir Project No: 10455-4

RESULTS | | D 2-16
Table 2-17:

’ Air Flow Summary
Run Number | Run Date | Run Time Steam |Flue Gas| Air Flow 02 % CO; % | AirFlow, | AirFlow,

Flow Temp ACFM DSCFM | DSCFM@
Klbs/hour | DegF 7%0;
1-0O-M5/29-1 3/25/2008 | 6:06-8:19 186.6 302 183,901 99,540 84215
1-0O-M5/29-2 3/25/2008 | 8:41-10:52 184.3 299 178,588 96,648 80,892
1-0-M5/29-3 3/25/2008 | 11:16-13:30 184.1 300 185,393 100,133 79,220
1-O-M13B-1 3/24/2008 | 9:24-10:39 183.8 301 170.560 91,493 77921
1-O-M13B-2 3/24/2008 [11:17-12:27 184.3 301 167,026 88,849 78750
1=0-M13B-3 | 3/24/2008 | 12:45-14:06] _ 184.6 300 | 161,846 | 82 | 85786 | 78380
CAverage.-|" . 184.:6- | ‘309 .|-474/552:.|° -9.0- :|-=10:5. |7 93741 |- 279,896
2-0O-M5/29-1 3/24/2008 | 6:19-9:47 182.3 299 218,066 112,223 87.114
2-0-M5/29-2 3/24/2008 | 11:22-13:33 184.5 308 191,047 98,299 81,786
2-0O-M5/29-3 3/24/2008 | 14:00-16:11 183.0 311 198.043 101,911 80,561
2-O-M13B-1 3/25/2008 | 11:03-12:12 183.1 301 173,781 93,906 76,861
2-0-M13B-2 3/25/2008 [12:36-13:47 184.4 301 174,214 93 666 77325
2-0O-M13B-3 3/25/2008 | 14:20-15:31 184.5 299 168,564 . 90,586 74698
_ Average | 183.6:_[ : 303 - [ 187:286-:[.-19.6:°|L 799, | -08.432: |~ 79724 "
3-O-M5/29-1 3/24/2008 | 6:22-8:36 184.1 292 189,763 103,533 83,705
3-0-M5/29-2 3/24/2008 | 9:12-11:.26 184.3 290 198,114 107,837 85,106
3-0-M5/29-3 3/24/2008 [ 12:08-14:24 184.3 293 188,069 103,123 85800
3-0-M13B-1 3/26/2008 | 6:30-7:41 184.1 288 174,037 96,348 79,997

102,349 78,654
109,495 80971
101,712 81,231
103,905 83,258
101,550 75,220

96| 103,317 |_81,549-
[Facility Average | 1840 | 298 | 183279 | 95 | 10.0 | 98497 [ 80390 |

3-0-M13B-2 3/26/2008 | 7:57-9:07 184.3 289 184,346
3-0-M13B-3 3/26/2008 | 9:26-10:36 184.3 289 194,395
3-0-M23-1 3/24/2008 |10:37-15:22| 184.0 293 186,099
. 3-0-M23-2 3/25/2008 | 6:03-10:38 183.1 293 190,726

30-M23-3 | '3/25/2008]10:58-15:34] 181.9 | 291 | 186,452 |
[ Average_|-. 183.8 | 7290:9 [ 188,000 |-
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WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
., FT. LAUDERDALE, FL CleanAir Project No: 10455-4

RESULTS . 217

Table 2-18:
Quality Control and Quality Assurance
PCDD/PCDF - Extraction Standard Percent Recoveries

Extraction Standard Percent Recoveries, %
Sample Number B¢ Bc- Bc- Hc- Bc- Be- Bc-
TCDD | PeCDD | HxCDD | HxCDD | HxCDD | HpCDD | OCDD

0_5735_MBO0O1 86.7 92.2 93.4 92 .9 93.4 895 80.1
0_5776_MBO001 90.6 86.2 85.4 864 871 80 69.5
Field Blank 89.7 99.9 96.5 93.2 95 911 812
Unit 3 FF Outlet-Run 1 88.9 91 83.6 86.3 92 922 82

Unit 3 FF Outlet-Run 2 85.9 94 1 91.8 89.3 90.3 88.5 77.2
Unit 3 FF Outlet-Run 3 93.7 101 97.3 95.6 99.7 92.8 821

Average 89 94 91 91 93 89 79
SD 3 6 6 4 4 5 5
Extraction Standard Percent Recoveries, %
Sample Number o o o on Lo oM Erom S Ton £ om Com
TCDF | PeCDF | PeCDF | HxCDF | HxCDF | HxCDF | HxCDF | HpCDF | HpCDF | OCDF
0_5735_MBO0O01 92 93.9 95.3 94.7 95 92.6 81.5 87.3 89.1 82.1
0_5776_MB0O01 90.3 86.8 85.2 70.9 74.5 74.6 82.9 75.7 76.5 67.4
Field Blank 95.9 98.9 101 97 4 96.7 95.8 84.2 90.7 91.3 84.5
. Unit 3 FF Outlet-Run 1 89.1 87.5 87.7 81.4 83.2 79.1 82.8 86 88.7 81.3
Unit 3 FF Outlet-Run 2 91.7 95.9 95.7 93.6 91.8 90.2 79.4 84.9 86.9 79.9
Unit 3 FF Outlet-Run 3 99.2 103 102 103 101 96.4 85.2 93.5 91.2 83.8
Average 93 94 94 90 90 88 83 86 87 80
8D 4 6 7 12 10 9 2 6 6 6
Table 2-19:

Quality Control and Quality Assurance
PCDD/PCDF — CS/SS Percent Recoveries

CS/SS Percent Recoveries, %
Sample Number 3gl- Bc. o Be- Be.
TCDD | PeCDD | PeCDF | HxCDF | HpCDF

0_5735_MBO001 102 105 103 102 108
0_5776_MBO0O1 5 s = - -

Field Blank 100 101 99.7 98.8 102
Unit 3 FF Qutlet-Run 1 98.7 94 94 2 91.4 102
Unit 3 FF Outlet-Run 2 97.7 99.9 97 .1 95.8 103
Unit 3 FF Outlet-Run 3 99.1 101 97 96.9 102
Average 100 100 98 97 103
SD 2 4 3 4 3
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WHEELABRATOR SOUTH BROWARD
‘ FT. LAUDERDALE, FL

RESULTS - _

Table 2-20:

Quality Control and Quality Assurance - Metals

Client Reference No: 11800237
CleanAir Project No: 10455-4

2-18

Run Number
U1 FF Outlet R1
U1 FF Outlet R2
U1 FF Outlet R1
U2 FF Outlet R1
U2 FF Outlet R2
U2 FF Outlet R3
U3 FF Outlet R1
U3 FF Outlet R2
U3 FF Outlet R3
Field Blank
Reagent Blank

RPD RESULTS

FH BH A B Cc
Front Empty
Half H,0,/HNO, Impinger KMnO, HCI
NA 1.4% NA NA NA
NA 0.6% NA NA NA
NA 2.0% NA NA NA
NA 0.7% NA NA NA
NA 0.4% NA NA NA
NA 3.2% NA NA NA
NA 2.8% NA NA NA
NA 1.1% NA NA NA
NA 0.4% NA NA NA
NA NA NA NA NA
NA NA NA NA NA
Ul FFOR2 U2FFOR2 U3FFOR2
Element RPD RPD RPD
10609-2 10609-5 10609-8

Beryllium NA NA NA

Cadmium NA 2.0% 0.1%

Lead 3.0% 3.0% 3.4%

Revision 0, Final




CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
. FT. LAUDERDALE, FL CleanAir Project No: 10455-4
RESULTS . ' 7 2-19
Table 2-21:

Quality Control and Quality Assurance — Metals (Continued)
Sample Spike and Recovery

FH BH A B c
Front Empty
Run Number Half H,0,/HNO, Impinger KMnO, HCI
U1 FF OutletR1  #1 100% 103% 93% 119% 111%
#2 100% 105% 90% 119% 112%
U2 FF Outlet R3 #1 99% 98% 93% 116% 109%
#2 100% 104% 92% 109% 111%
U3 FF Outlet R3  #1 100% 113% 95% 118% 109%
#2 100% 114% 94% 117% 108%

U1FFOR3 U2FFOR3 U3FFOR3

Element Recovery Recovery Recovery
10609-3 10609-6 10609-9
. Beryllium 83% 88% 96%
. Cadmium 87% 93% 101%
Lead 100% 98% 103%
Second Source Calibration Verification
Element .25 ppb 1ppb 100 ppb 250 ppb
QCStd8 QCStd2 QCStd4 QCStd3
Beryllium 103% 104% 101% 99%
Cadmium 101% 99% 98%
Lead 113% 103% 92%
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Client Reference No: 11800237
CleanAir Project No: 10455-4

WHEELABRATOR SOUTH BROWARD
FT. LAUDERDALE, FL

Revision 0, Final

RESULTS ' ‘ 2-20
Table 2-22:
Quality Control and Quality Assurance — Method and Field Blanks
FH BH A B (o]
Average Total Front Empty
Method 29 Catch ug Half H,0,/HNO, Impinger KMnO, HCI
Field Blank #1 <05 <041 <0.3 <02 <05 <0.4
#2 <041 <0.3 <02 <05 <04
Reagent Blank £ <05 <0.1 <0.2 <0.2 <05 <0.4
#2 <04 <0.2 <02 <05 <0.4
Field Blank Reagent Blank
Element Total ug Total pg
10609-10 10609-11
Beryllium <0.05 <0.05
Cadmium <02 <0.2
Lead 0.924 0.266
Method 23 0_5735_MB001 0_5776_MBO001 Field Blank
pg Pg Pg
2,3,7.8-TCDD (1.45) (3.98) (1.65)
1,2,3,7.8-PeCDD (2.32) (5.02) (2.79)
‘ 1.2.3,4.7,.84xCDD (3.01) (4.85) (3.53)
1,2.3,6,7.8-HxCDD (3.03) (4.75) (3.66)
1,2.3,7,89-HxCDD (3.32) (5.36) (3.79)
1,2.3,4,6,7 8- HpCDD (2.84) (4.87) 6.67
ocDD 12.5 (16.9) 20.2
2,3,7,8-TCDF (1.09) (2.64) (1.73)
1,2,3,7,8-PeCDF (1.71) (4.1) (1.91)
2,3.4,7,8-PeCDF (1.54) (3.75) (1.67)
1,2,3,4,7.8 HxCDF (0.945) (3.1) 1.1
1,2,3.6,7.8-HxCDF (0.92) (2.86) (1.12)
2,34,6,7,8 HxCOF (1.07) (2.62) (1.21)
1,2,3,7,89-HxCDF (1.44) (3.57) (1.68)
1,2.3.4,6,7 .8-HpCDF (1.35) (2.91) (2.06)
1,2,3,4,7,8,9-HpCDF (2.02) (4.9) (3.29)
OCDF (4.37) (14.3) (5.5)
ITEF TEQ (ND=0; EMPC=0) 0.0125 0.00 0.0869
ITEF TEQ (ND=0; EMPC=EMPC) 0.0125 0.00 0.0869
ITEF TEQ (ND=DL/2; EMPC=0) 2.52 5.85 3
ITEF TEQ (ND=DL/2; EMPC=EMPC) 2.52 5.85 3
ITEF TEQ (ND=DL; EMPC=EMPC) 5.03 1.7 5.8
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WHEELABRATOR SOUTH BROWARD
. FT. LAUDERDALE, FL

RESULTS . . 2-21

Table 2-23:
Quality Control and Quality Assurance - Miscellaneous

Blanks Result
Acetone (g) <0.00106

Inlet
HCI DI H;0 (mg/l) <0.009
HCI 0.1 N H;SO4 (mg/l) <0.009
HF DI H,O (mg/l) <0.002
Meters - Post Cal Result
61-8 -0.6%
61-11 -0.8%
66-10 -3.2%
66-14 0.7%
66-16 2.4%
66-18 0.5%
85-4 1.0%

Outlet
<0.003
<0.003

Limit
</=+ 5%
</=+ 5%
</=%*5%
</=+ 5%
</=%+5%
</=+ 5%
</=+ 5%

Client Reference No: 11800237
CleanAir Project No: 10455-4
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WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
FT. LAUDERDALE, FL Clean Air Project No: 10455-4

DESCRIPTION OF INSTALLATION 3-1

PROCESS DESCRIPTION

The South Broward Resource Recovery Facilities operate three 750 tons per day
municipal refuse fired, water wall boiler trains. The trains were manufactured by
Babcock and Wilcox to produce electricity for sale to a local utility company. The
boilers are rated at a maximum steam flow of 192,000 1bs/hr. Each boiler is equipped a
spray dryer absorber (SDA) for acid gas removal, followed by a fabric filter (FF)
baghouse for the control of particulate emissions and selective non-catalytic reduction
for NOx control. The control equipment is manufactured by Wheelabrator Air Pollution
Control, Inc. Each fabric filter baghouse is followed by an induced draft fan that directs
the flue gas to a dedicated flue in a common stack.

Figure 3-1 shows a general schematic of the facility. The general sampling locations
for the Units 1, 2 and 3 SDA Inlets and FF Outlets are shown in Figure 3-2.

REFUSE BOILER

AUXILIARY BURNER — SCRUBBER gy

ENCLOSED
RECEIVING
AREA

REFUSE FUEL PIT
COMBUSTION GRATE

PROCESS CONTROL INDUCED

DRAFT FAN

ASH DISCHARGE COOLING TOWER

TURBINE GENERATOR

CONDENSERS ELECTRICAL SWITCHYARD

Figure 3-1: General Process Schematic
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DESCRIPTION OF INSTALLATION

Client Reference No: 11800237
Clean Air Project No: 10455-4
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Figure 3-2: Process Schematic
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WHEELABRATOR SOUTH BROWARD
FT. LAUDERDALE, FL

DESCRIPTION OF INSTALLATION

Client Reference No: 11800237
CleanAir Project No: 10455-4

Table 3-1:
Unit 1 Compliance Test Process Data
PLANT NAME: SOUTH BROWARD Data from DCS Printouts Calculated Lime Feed Rate
Fabric SDA Total | Diluton Slurry
Steam | FFinlet | Filter Inlet SDA H20 | Siurry | Slurry | Slurry ca0 a0
Unit Run Time Flow Temp Delta Temp Flow flow Flow | Conc. | Specific | Density | Flow
Test No. No. Date Start  Stop | kibs/hr| degF In.H20 | degF pm gpm gpm % Gravity Ib/gal ibs/hr Test Run Comments

M-26A 1 1 3/24/2008 | 0619 | 0719 | 1845 315.0 57 493.0 36.0 29.0 71 19.8 1.090 0.941 398.6 |All times based on CEMS time
HCI 2 3/24/2008 | 0755 | 0855 | 183.6 314.8 58 495.1 36.3 29.0 73 19.8 1.090 0.941 411.0
3 3/24/2008 | 0954 | 1056 | 184.2 3161 5.8 490.7 3438 215 7.3 20.7 1.090 0.941 409.9
Avg 184 .1 315.0 5.7 492.9 35.7 28.5 7.2 20.1 1.090 0.941 406.5

M-29/5 1 1 3/25/2008 | 0606 | 0819 | 186.6 318.2 5.7 493.7 35.5 29.7 5.8 20.5 1.090 0.941 329.2 |Alltimes based on CEMS time
Metals 2 3/25/2008 | 0841 | 1052 184.3 315.2 58 492.6 349 28.4 6.5 20.6 1.090 0.941 368.7
PM 3 3/25/2008 | 1116 | 1330 | 1841 315.8 5.8 503.0 384 32.7 5.7 16.0 1.099 1.039 357.2
Avg 185.0 316.4 5.8 496.4 36.3 30.2 6.0 19.0 1.093 0.974 351.7

M-13B 1 1 3/24/2008 | 0924 | 1039 | 183.8 3161 5.8 489.6 342 26.9 7.3 21.0 1.080 0.941 411.6 |All times based on CEMS time
HF 2 3/24/2008 | 1117 | 1227 184.3 315.0 5.6 489.5 335 26.3 7.2 21.4 1.090 0.941 408.2
3 3/24/2008 | 1245 | 1406 | 1848 3149 5.7 486.9 324 248 7.4 22.4 1.080 0.941 4155
Avg 184.2 315.0 5.7 488.7 33.3 26.0 7.3 21.67 1.090 0.941 411.8

M-29 1 4 3/26/2008 | 0546 | 0822 | 176.1 315.0 5.7 500.3 38.9 31.9 7.0 17.7 1.094 0.985 413.1 |All times based on CEMS time
Mercury 5 3/26/2008 | 0859 | 1141 184 1 315.0 57 497 .4 36.3 28.7 7.6 20.9 1.094 0.985 450.3
6 3/26/2008 | 1203 | 1413 183.8 315.0 5.9 501.6 37.6 27.5 10.1 26.7 1.094 0.985 596.3
Avg 181.3 315.0 5.8 499.8 37.6 294 8.2 21.7 1.094 0.985 486.6
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WHEELABRATOR SOUTH BROWARD
FT. LAUDERDALE, FL

Client Reference No: 11800237
CleanAir Project No: 10455-4

DESCRIPTION OF INSTALLATION

Table 3-2:
Unit 2 Compliance Test Process Data
PLANT NAME: SOUTH BROWARD Data From DCS Printouts ) Calculated Lime Feed Rate
Fabric SDA Total | Diluton Slurry
Steam | FF Iniet| Filter Inlet SDA H20 | Slurry| Slurry | Slumry Ca0 Ca0
Unit  Run Time Flow | Temp | Delta | Temp | Flow flow | Flow | Conc. | Specific | Density | Flow
Test No. No. Date Start  Stop | kibs/hr| degF | In. H20 | degF gpm_|_gpm m % Gravity Ib/gal 1bs/hr Test Run Comments

M-26A 2 1 3/26/2008 | 0606 | 0706 | 183.4 | 3149 7.3 517.4 41.7 349 6.9 16.5 1.093 0.974 400.9 |Alltimes based on CEMS time
HCI 2 3/26/2008 | 0732 | 0832 | 185.8 | 314.8 7.2 518.2 41.2 345 6.8 16.5 1.094 0.985 400.1
3 3/26/2008 | 0921 | 1021 185.2 | 3145 7.0 518.1 40.8 337 7.1 17.1 1.094 0.985 419.0
Avg 184.8 | 314.7 7.1 517.9 41.3 343 6.9 16.7 1.094 0.981 406.7

M-29/5 2 1 3/24/2008 | 0619 | 0947 | 182.3 | 315.2 8.4 525.0 36.3 29.2 7.2 155 1.090 0.941 404.3 Al times based on CEMS time
Metals 2 3/24/2008 | 1122 | 1333 | 184.5 | 3277 7.3 5176 38.0 34.2 38 209 1.090 0.941 2151
PM 3 3/24/2008 | 1400 | 1611 183.0 | 3266 7.8 528.1 41.3 41.5 0.1 17.6 1.090 0.941 -6.2
Avg 183.3 | 3232 7.8 523.6 38.5 34.9 3.6 18.0 1.090 0.941 204.4

M-13B 2 1 3/25/2008 | 1103 | 1212 183.1 3221 7.0 505.8 34.5 300 46 18.5 1.090 0.941 256.9 |Alltimes based on CEMS time
HF 2 3/25/2008 | 1236 | 1347 | 184.4 | 3194 7.0 509.2 36.3 317 486 17.7 1.099 1.039 283.6
3 3/25/2008 | 1420 [ 1531 184.5 | 3165 7.0 511.5 36.8 326 4.2 16.5 1.099 1.039 258.7
Avg 184.0 | 3183 7.0 508.8 35.9 314 4.4 17.6 1.096 1.006 266.4

M-29 2 4 3/25/2008 | 0613 | 0820 1866 | 3179 7.2 5124 39.1 320 70 18.6 1.090 0.941 395.8 |Alltimes based on CEMS time
Mercury 3/25/2008 | 0851 | 1107 | 184.3 | 3155 6.9 502.8 35.5 29.2 6.3 20.2 1.090 0.941 352.9
6 3/25/2008 | 1134 | 1349 | 183.7 | 321.2 7.0 509.0 36.0 31.4 4.6 18.0 1.099 1.039 283.6
Avg 184.9 | 318.2 7.0 508.1 36.8 30.9 5.9 18.9 1.093 0.974 344.1
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WHEELABRATOR SOUTH BROWARD
FT. LAUDERDALE, FL

Client Reference No: 11800237
CleanAir Project No: 10455-4

DESCRIPTION OF INSTALLATION
Table 3-3:
Unit 3 Compliance Test Process Data
PLANT NAME: SOUTH BROWARD Data From DC$ Printouts Calculated Lime Feed Rate
Fabric SDA Total | Diluton Slurry
Steam | FF Inlet Filter Inlet SDA H20 | Slurry | Slurry | Slurry Ca0 Ca0
Unit Run Time Flow Temp Delta Temp Flow fiow Flow ] Conc. | Specific | Density | Flow
Test No. No. Date Start  Stop | kibsihe] degF in.H20 | degF gpm gpm pm %% Gravity Ih/gal Ibsihr TestRun Comments

M-26A 3 1 3/25/2008 | 0617 | 0728 182.8 3155 6.4 485.0 374 311 6.3 22.6 1.090 0.941 356.3 |All times based on CEMS time
HCY 2 3/25/2008 | 0754 | 0854 | 1836 3143 6.5 480.7 35.0 27.5 75 23.9 1.090 0.941 4229
3 3/25/2008 | 0922 | 1022 | 184.4 313.8 6.2 484 .4 36.6 28.9 7.6 23.7 1.090 0.941 430.2
Avg 183.6 3145 6.4 483.3 36.3 291 71 23.4 1.090 0.941 403.1

M-29/5 3 1 3/24/2008 | 0622 | 0836 184.1 3185 6.4 477.5 46.2 39.1 71 23.7 1.090 0.941 399.7 |All times based on CEMS time
Metals 2 3/24/2008 | 0912 | 1126 1843 3152 6.2 480.4 37.0 315 55 21.8 1.090 0.941 3100
PM 3 3/24/2008 | 1208 | 1424 | 184.3 3203 6.3 479.4 327 30.1 2.7 24.3 1.090 0.941 149.6
Avg 184.2 318.0 6.3 479.1 38.6 33.6 5.1 23.3 1.090 0.941 286.4

M-23 3 1 3/24/2008 | 1037 | 1522 184.0 31886 6.3 482.7 34.8 30.0 4.8 22.6 1.090 0.941 268.7 |All times based on CEMS time
dioxins 2 3/25/2008 | 0603 | 1038 183.1 3154 6.4 483.7 36.6 30.3 6.3 23.0 1.090 0.941 358.0
3 3/25/2008 | 1058 | 1534 | 1819 316.1 6.4 487.7 37.4 334 4.0 20.2 1.099 1.038 251.2
Avg 183.0 316.7 6.4 484.7 36.3 31.2 5.0 22.0 1.093 0.974 2926

M-138 3 1 3/26/2008 | 0630 | 0741 184 1 315.0 6.3 466.2 31.0 236 7.4 23.8 1.093 0.974 431.3 |All times based on CEMS time
HF 2 3/26/2008 | 0757 | 0907 | 1843 3154 6.5 478.4 35.5 28.2 7.3 21.2 1.094 0.985 4332
3 3/26/2008 | 0926 | 1036 | 184.3 314.8 6.2 4309 39.4 318 7.6 18.3 1.094 0.985 447.4
Avg 184.2 315.1 6.3 478.5 35.3 27.9 7.4 21.4 1.094 0.981 437.3

M-29 3 4 3/26/2008 | 0545 | 0759 185.5 3149 6.3 469.0 31.8 24.4 7.4 23.2 1.093 0.974 430.7 |Alt times based on CEMS time
Mercury 5 3/26/2008 | 0817 | 1030 | 1840 315.1 5.4 488.8 39.2 31.8 74 19.2 1.094 0.985 438.5
6 3/26/2008 | 1055 [ 1306 | 184.0 314.9 6.4 478 .8 33.9 24.8 0.2 27.3 1.904 0.985 542.5
Avg 184.5 6.4 4789 35.0 27.0 8.0 23.2 1.364 0.981 4706
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
. FT. LAUDERDALE, FL CleanAir Project No: 10455-4

DESCRIPTION OF INSTALLATION 3-6

DESCRIPTION OF SAMPLING LOCATIONS
Sampling point locations were determined according to EPA Method 1.

Table 3-4 outlines the sampling point configurations. Figure 3-3 and 3-4 illustrate the
sampling points and orientation of sampling ports for each of the sources that were

tested in the program.

Table 3-4:
Sampling Points
Run Points Minutes Total
Location Constituent Method No. Ports perPort perPoint Minutes Figure
Units 1,2 and 3 SDA Inlets :
Hydrogen Chloride 26A" 1-3 1 1 60 60 33
Units 1,2 and 3 FF Qutlets
Particulate, Be, Cd, Pb and Hg  5/28° 1-3 5 5 5 125 3-4
Hydrogen Chloride 26A" 1-3 1 1 60 60 NA
Fluorides 13B 1-3 5 5 25 62.5 34
. PCDDs/PCDFs (Unit 3 only) 23 1-3 5 5 10 250 34
' Hydrogen chloride inlet testing utilized a modification of EPA Method 26A (single point constant

sampling rate).
2 Metals testing was done in conjunction with EPA Method 5 particulate sampling.

Revision 0, Final



CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
' FT. LAUDERDALE, FL CleanAir Project No: 10455-4

DESCRIPTION OF INSTALLATION 3.7
DESCRIPTION OF SAMPLING LOCATIONS (CONTINUED)

‘4 105 in. ,‘

Gas Flow
Into Page
Up
Port 1
Sampling Point Port to Point Distance (in.)
1 approximate center
Equivalent diameters to upstream disturbance: 2.0 Limit: 2.0
Equivalent diameters to downstream disturbance: 0.5 Limit: 0.5

Figure 3-3: SDA Inlets - Sampling Point Determination (HCl Sampling)
(Units 1, 2 and 3 are identical)
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
. FT. LAUDERDALE, FL CleanAir Project No: 10455-4

DESCRIPTION OF INSTALLATION N ) . 3-8
DESCRIPTION OF SAMPLING LOCATIONS (CONTINUED)

}4 96 in. >’

CEM
PORT
[ 1] _—
1 1
+ o+ o+ o+ o+
GAS FLOW
INTO THE
+ o+ 4+ N
opaciY| + + + 4+ + 96 in.
MONITOR
1+ + o+ o+ o+ [
+ o+ o+ 4+ 4
I e A e I e I e
PORT PORT PORT PORT PORT
5 4 3 2 1
Sampling Point Port to Point Distance (in.)
1 86.4
2 67.2
3 48.0
4 28.8
5 9.6
Equivalent diameters to upstream disturbance: 2.0 Limit: 2.0
Equivalent diameters to downstream disturbance: 0.5 Limit: 0.5

Figure 3-4: FF Outlets - Sampling Point Determination
(Units 1, 2 and 3 are identical)

. End of Section 3 — Description of Installation
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
. FT. LAUDERDALE, FL CleanAir Project No: 10455-4

METHODOLOGY _ 4-1

Clean Air Engineering followed procedures as detailed in USEPA Methods 1, 2, 3, 3A,
3B,4,5,9, 13B, 22, 23, mod. 26A and 29. The following table summarizes the
methods and their respective sources.

Table 4-1:
Summary of Sampling Procedures

Title 40 CFR Part 60 Appendix A

Method 1 “Sample and Velocity Traverses for Stationary Sources”

Method 2 “Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot
Tube)”

Method 3 “Gas Analysis for the Determination of Dry Molecular Weight"

Method 3A “Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from
Stationary Sources (Instrumental Analyzer Procedure)”

Method 3B “Gas Analysis for the Determination of Emission Rate Correction Factor or Excess
Air’

Method 5 “Determination of Particulate Matter Emissions from Stationary Sources”

Method 9 "Visual Determination of the Opacity of Emissions from Stationary Sources”

Method 138 “Determination of Total Fluoride Emissions from Stationary Sources (Specific lon
Electrode Method)”

Method 23 “Determination of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated
Dibenzofurans from Municipal Waste Conductors”

Method 22 “Visual Determination of Fugitive Emissions from Material Sources and Smoke

Emissions from Flares”
‘ Mod.Method 26A'  “Determination of Hydrogen Halide and Halogen Emissions from Stationary Sources
Isokinetic Method”
Method 29 “Determination of Metals Emissions from Stationary Sources”

" Method 26A was modified at the inlet using single point constant sampling rate and at the outlet it was
done in conjunction with Method 5.

These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR)
and on the World Wide Web at http://www.cleanair.com.

Diagrams of the sampling apparatus and major specifications of the sampling, recovery
and analytical procedures are summarized for each method in Appendix A.

CleanAir followed specific quality assurance and quality control (QA/QC) procedures
as outlined in the individual methods and in USEPA “Quality Assurance Handbook for
Air Pollution Measurement Systems: Volume III Stationary Source-Specific Methods”,
EPA/600/R-94/038C. Additional QA/QC methods as prescribed in CleanAir’s internal
Quality Manual were also followed. Results of all QA/QC activities performed by
CleanAir are summarized in Appendix E.

End of Section 4 — Methodology
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CleanAir.

WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237

. FT. LAUDERDALE, FL CleanAir Project No: 10455-4
TEST METHOD SPECIFICATIONS ... ..ottt ettt A
SAMPLE CALCULATIONS ...ttt ettt rte e e e e e e e eeeaesbaaaeans B
PLANT DATA ...ttt sttt eea et n ettt aers s s c
PARAMETERS ... .o et e st e e ve e s e et e s D
QAJQIC DATA . .ottt e et e e et et et e st te e asaee s st b ee e e e et seteeee e s sreeae e s s s sbeaaesanneaeaan E
FIELD DATA ..ottt ettt e e e e e e e s et et e s e tbeeaeeensnteeeanabaaee s eeseeeeannees F
FIELD DATA PRINTOUTS ...ttt e et e e ete e e rees G
LABORATORY DATA ..ottt s et rans s H
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‘ WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
FT. LAUDERDALE, FL CleanAir Project No: 10455-4

TEST METHOD SPECIFICATIONS ' A
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Specification Sheet for

Source Location Name(s)
Poflutant(s) 1o be Determined
Other Parameters to be Determined from Train

Poliutant Sampling information
Duration of Run

No. of Sample Traverse Points

Sample Time per Point

Sampling Rate

Sampling Probe

Nozzle Material

Nozzle Design

Probe Liner Material
Effective Probe Length
Probe Temperature Set-Point

Velocity Measuring Equipment
Pitot Tube Design

Pitot Tube Coefficient

Pitot Tube Calibration by

Pitot Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meter Resolution

Meter Size

Meter Calibrated Against
Pump Type

Temperature Measurements
Temperature Resolution

AP Differentia) Pressure Gauge
AH Differential Pressure Gauge
Barometer

Fliter Description
Filter Location

Filter Holder Material
Filter Support Material
Cyclone Material
Filter Heater Set-Point
Filter Material

Other Components
Description

Location

Operating Temperature

EPA Method 5/29

Units 1, 2 and 3 FF Outlets

Particutate Matter (PM) and Trace Metals (including Mercury)

Gas Density, Moisture, Flow Rate

Standard Method Specification

Actual Specification Used

N/A
N/A
N/A
Isokinetic (90-110%)

Borosilicate or Quartz Glass
Button-Hook or Elbow
Borosillcate or Quartz Glass
N/A

248°F125°F

Type S

N/A

Geometric or Wind Tunnel
Attached to Probe

Dry Gas Meter
+2%
N/A
N/A

Wet Test Meter or Standard DGM

N/A
N/A
54'F

Inclined Manometer or Equivalent
Inclined Manometer or Equivalent

Mercury or Aneroid

After Probe
Borosilicate Glass

Teflon {or other non-metallic material)

N/A
248°F+25°F
Quartz or Fiberglass Fiber

N/A
N/A
N/A

125 minutes

25

5 minutes

Isokinetic (90-110%)

Borosilicate Glass
Button-Hook
Borosilicate Glass
8 feet
248°F25°F

Type S

0.84

Geometric
Aftached to Probe

Dry Gas Meter

+1%

0.01 cubic feet

0.1 dcfirevolution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
1.0°F

Inclined Manometer

Inclined Manometer

Digital Barometer calibrated w/Mercury Aneroid

Exit of Probe
Borosilicate Glass
Teflon

None

248°F+25°F
Quartz Fiber

N/A
N/A
N/A



Specification Sheet for

Impinger Train Description
Type of Glassware Connections
Connection to Probe or Filter by
Number of Impingers
Impinger Stem Types

Impinger 1

Impinger 2

Impinger 3

Impinger 4

Impinger 5

Impinger 6

Impinger 7

Impinger 8

Gas Density Determination
Sample Collection

Sample Collection Medium
Sample Analysis

Sample Recovery Information
Probe Brush Material

Probe Rinse Reagent

Probe Rinse Wash Bottle Material
Probe Rinse Storage Container
Filter Recovered?

Filter Storage Container

Impinger Contents Recovered?
impinger Rinse Reagent
Impinger Wash Bottle

Impinger Storage Container

Analytical Information
Method 4 H ;0 Determination by
Filter Preparation Conditions
Front-Half Rinse Preparation
Back-Half Analysis

Additional Analysis

EPA Method 5/29

Standard Method SpecHication

Actual Specification Used

Ground Glass or Equivalent
Direct Glass Connection
7

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

Modified Greenburg-Smith
Modified Greenburg-Smith
Modified Greenburg-Smith
Modified Greenburg-Smith

Multi-point integrated
Flexible Gas Bag
Orsat or Fyrite Analyzer

Non-metallic swab or bristle
Acetone/0.1N Nitric Acid

Glass or Teflon

See Method 29 Recovery Flow Chart
Yes

Petri Dish - Glass or Polystyrene
Yes

See Method 23 Recovery Fiow Chart
Glass or Teflon

See Recovery Fiow Chart

Volumetric or Gravimetric

See Method 29 Analytical Flow Chart
See Method 29 Analytical Flow Chart
See Method 29 Analytical Flow Chart
Gravimetric (EPA Method 5}

Screw Joint with Silicone Gasket
Direct Glass Connection
7

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

Modified Greenburg-Smith
Modified Greenburg-Smith
Modified Greenburg-Smith
Modified Greenburg-Smith

Multi-Point Integrated
Vinyl Bag
CEM

Teflon Mat
Acetone/0.1N. Nitric Acid
Teflon

See Recovery Flow Chart
Yes

Glass

Yes

See Recovery Flow Chart
Teflon

See Recovery Flow Chart

Gravimetric and Volumetric
For Metals Analysis

See Analytical Flow Chart
See Analytical Flow Chart
Gravimetric (EPA Method 5)




EPA Method 5/29
Sampling Train Configuration

Temperatures (°F)

Thermocouple

l Heated Probe

Impingers

Pitot
Manometer

Vacuum

Temperatures (°F)
By-Pass Main
| Valve
I

Orifice )
and |
Manometer

\Air-Tight Vacuum Line
Pump

IGS Bag

Impinger Contents
Impinger 1 Empty
Impinger 2 100 ml 5% HNO; / 10% H,0,
Impinger 3 100 ml 5% HNO3 / 10% H,0.
Impinger 4 Empty
Impinger 5 100 ml 4% KMnQ, / 10% H,SO,
Impinger 6 100 ml 4% KMnQO4 / 10% H,S04
Impinger 7 Silica Gel




EPA Method 29
Glassware Preparation Procedures

Wash with soap and hot tap water

Rinse 3X with hot tap water

|
[ Rinse 3X with D.I. water

Soak in 10% nitric acid bath for 4 hours

y

Rinse 3X with D.}. water

Rinse 3X with metals grade acetone

r

Allow to air dry

\ 4

Cover all openings with parafiim




EPA Method 29

Sample Recovery Flowchart
(includes Mercury and Particulate Matter)

Tare all sample containers before sample collection

Mark all liquid levels and final weights on the outside of each sample container
Seal all sample containers with Teflon tape

If recycling, bake silica gel for two hours at 350 degrees F (175 degrees C)
Collect one complete blank set per field test

Container 1
Tared Quartz Filter
Petri Dish

Remove with acid washed
polypropylene or Teflon
tweezers to plastic container.

:

Container 3
Probe Rinse

250 ml Polyethylene

TN
Probe liner, nozzle,
cyclone bypass and front
half (FH) filter housing

.

Remove any particulate or
filter fiber to sampie
container

Rinse 3X with a total of 100
mil 0.1N HNO3

}

-

If necessary, fold the filter
and transfer to the container.

Visual Inspection

r

Container 2
Acetone Rinse
250 ml Glass

Label container and
measure volume by weight

Probe liner, nozzle,
cyclone bypass and front
\ half (FH) filter housing/

7 Container 7
Acetone Blank
250 ml Glass

100 ml of acetone ’

Brush/rinse 3X with a total of
100 ml acetone

!

7~ Container BA
Nitric Acid Blank
1000 mi Plastic

v

Visual Inspection

v

Labe! container and
measure volume by weight

‘ 300 ml of 0.1N HNO3 ‘

Container 8B

Container 4
1000 mi Polyethylene

Back half (BH) filter
housing, Z-piece,
impingers 1, 2, 3 and
U-bends

l

h 4

L

Measure impinger volume by
weight

}

Transfer to sample container

:

Rinse each piece 3X with a
total of 100 mi 0.1N HNO3

—

h 4

Visual inspection

I

Label container and
measure volume by weight

Container 5A
250 ml Polyethylene

Impinger 4 and U-bend

Measure impinger volume by|
weight

Container 5B
950 mi Glass

—
ontamer 5C
250 mi Glass

_ e

Impingers 5, 6 and if brown Spots remain in
P "3 bhend an impingers, remove residue
bends /| |with 25 mil of 8N HC! total for

Measure impinger volume by
weight

]

v

'

Transfer to sample container

Transfer to sample container

:

'

both impingers

I

Pour HCl rinse into bottie
containing 200 mi of water

!

Label container and
measure volume by weight

Rinse with 100 ml of 0.1N
HNO3

Rinse each piece 3X with
100 ml of acidic
permanganate solution

|

h 4

Visual Inspection
Label container and
measure volume by weight

Container 9

’ Container 10
Water Blank 5%HNO3/10%H202 Blank Permanganate Blank
250 mi Plastic 500 m) Plastic 500 ml Glass
\ 4

‘ 100 ml of water

4
W 200 mi of absorbing solutioni [ 100 ml KMnQ4 solution \

Rinse 3X with 100 m} of
water

v

Visual Inspection

Label container and
measure volume by weight

C Container 6 )
Silica Gel
-
Measure and record
impinger, volume by weight,
record condition of indicating
gel

v

\ Recycle silica gel )

Container 11
HCI Rinse Blank
250 mi Glass

200 mi water, add 25 ml of
8N HCI. Mix well and seal

Container 12
Fitter Blanks
Petri Dish

ﬁ_J

3 clean, unused filters 1




Container 1
Filter

-

Contalner 2
Acstone Rinse

(

EPA Method 29

Analytical

T e
Container 3
Probe liner, nozzle and

front half filter
N Acid Rinse ~

{includes Mercury and Particulate Matter)

Flowchart

S
/ Container 4

[ Impingers 1, 2, 3
\___ (HNO3M202)

|

Contalner 5A
Impinger 4

(0.1N HNO3) >

S

A

y

Determine residue weight in
beaker following constant
weight procedure

Reduce volume to near
dryness and digest with HF
and concentrated HNO3

Dessicate for 24 hours

Solubilize residue with

concentrated nitric acid |-/
(HNO3)

Weigh to a constant weight
(plus or minus 0.5 mg or 1%
of total weight gain between
two consecutive weighings,
with no less than 6 hours of
dessication time between)
and report to nearest 3.1 mg

Divide into 0.5 g sections
and digest each section with
concentrated HF and HNO3

—
Cﬂw\\ﬂ.l(\k/

\

Filter and dilute to known
volume
Analytical Fraction 1

Analyze by ICP, GFAAS of
ICP/MS for target metals
except Hg
Analytical Fraction 1A~

Reduce voilume to near
dryness and digest with
HNO3 and H202

Filter sample and dilute with
150 mi of D.I. water
Analytical Fraction 2A

A
Tv—.

Analyze by ICP, GFAAS o
ICP/MS for target metals
except Hg

\ A

7 Digest with acid and
permanganate and analyze
for Hg by CVAAS

Y v v
i i ; - . 75 to 100 mi aliquot taken for] Digest with acid and
Reduce to dryness in a tared| Acidify to pH2 with Acidify to pH2 with CVAAS for l-?g analysis ‘ permanganate at 95 degrees
beaker concentrated HNO3 concentrated HNO3 Analytical Fraction 2B r C in a water bath for 2 hours

Analytical Fraction 3A

Analyze aliquot for Hg using
CVAAS

Contalner 5B
Impingers 5 and 6
(KMnO4)

-

A
Digest with acid and
permanganate at 95 degrees,
C in a water bath for 2 hours
Analytical Fraction 3B

Analyze aliquot for Hg using
CVAAS

Container §C
Impingers Sand 6
(8N HGI)

Digest with acid and
permanganate at 95 degrees
C in a water bath for 2 hours

Analytical Fraction 3C

v

Analyze aliquot for Hg using
CVAAS




Specification Sheet for

Source Location Name(s)
Pollutant(s) to be Determined

EPA Method 13B

Units 1,2 and 3 FF Outlets
Total Fluoride (F)

Other Parameters to be Determined from Trai Gas Density, Moisture, Flow Rate

Pollutant Sampling Information

Duration of Run

No. of Sample Traverse Points
Sample Time per Point
Sampling Rate

Sampling Probe

Nozzle Material

Nozzle Design

Probe Liner Material
Effective Probe Length
Probe Temperature Set-Point

Velocity Measuring Equipment

Pitot Tube Design

Pitot Tube Coefficient
Pitot Tube Calibration by
Pitot Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meter Resolution

Meter Size

* Meter Calibrated Against
Pump Type

Temperature Measurements
Temperature Resolution

AP Differential Pressure Gauge
AH Differential Pressure Gauge
Barometer

Fliter Description
Filter Location
Filter Holder Material

Filter Support Material
Cyclone Material
Filter Heater Set-Point

Filter Material

Other Components
Description

Location

Operating Temperature

Standard Method Specification

Actual Specification Used

N/A
N/A
N/A
Isokinetic (90-110%) 1 cfm maximum

Stainless Steel or Glass
Button-Hook or Elbow
Stainless Steel or Glass
N/A

248°F+25°F (optional)

Type S

N/A

Geometric or Wind Tunnel
Attached to Probe

Dry Gas Meter

+2%

N/A

N/A

Wet Test Meter or Standard DGM
N/A

N/A

S54°F

Inclined Manometer or Equivalent
Inclined Manometer or Equivalent
Mercury or Aneroid

Exit of Probe or Between 3rd and 4th impingers
Borosilicate Glass or Stainless Steel

Stainless Steel if filter at probe exit; Glass Frit if filter

after 3rd impinger
N/A

248°F+25°F if after probe, unheated if after 3rd imp.
Low F Quartz or Fiberglass if after probe, Whatman

No. 1 if after 3rd impinger

N/A
N/A
N/A

62.5 minutes

25

2.5 minutes

Isokinetic (90-110%) 1 cfm maximum

Borosilicate Glass
Button-Hook
Borositicate Glass
8 feet

248°F125°F

Type S

0.84

Geometric
Attached to Probe

Dry Gas Meter

1%

0.01 cubic feet

0.1 dcf/revolution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
10°F

Inclined Manometer

inclined Manometer

Digital Barometer calibrated w/Mercury Aneroid

Exit of Probe
Borosilicate Glass

Teflon
None
248°F25°F

Whatman No. 1 (Ashless)
N/A

N/A
N/A



Specification Sheet for

Impinger Train Description
Type of Glassware Connections
Connection to Probe or Filter by
Number of Impingers
Impinger Stem Types

Impinger 1

Impinger 2

Impinger 3

Impinger 4

Impinger 5

Impinger 6

Impinger 7

Impinger 8

Gas Density Determination
Sample Collection

Sample Coliection Medium
Sample Analysis

Sample Recovery Information
Probe Brush Material

Probe Rinse Reagent

Prabe Rinse Wash Bottle Material
Probe Rinse Storage Container
Filter Recovered?

Filter Storage Container

Impinger Contents Recovered?
Impinger Rinse Reagent

Impinger Wash Bottle

Impinger Storage Container

Analytical Information
Method 4 H,0 Determination by
Filter Preparation Conditions
Front-Half Rinse Preparation
Back-Half Analysis

Additional Analysis

EPA Method 13B

Standard Method Specification

Actual Specification Used

Ground Glass or Equivalent
Direct Glass Connection
4

Modified Greenburg-Smith
Greenburg-Smith

Modified Greenburg-Smith
Modified Greenburg-Smith

Multi-point integrated
Flexible Gas Bag
Orsat or Fyrite Analyzer

Nylon Bristle

Deionized distilled water
Glass or Palyethylene
Polyethylene

Yes

Polyethylene

Yes

Deionized Distilled Water
Glass or Polyethylene
Polyethylene

Volumetric or Gravimetric
See analytical flow chart
See analytical flow chart
lon Specific Electrode
N/A

Screw Joint with Silicone Gasket
Direct Glass Connection
4

Modified Greenburg-Smith
Greenburg-Smith

Modified Greenburg-Smith
Modified Greenburg-Smith

Multi-Point Integrated
Vinyl Bag
CEM

Nylon Bristle

Deionized Distilled Water
Teflon

Polyethylene

Yes

Polyethylene

Yes

Deionized Distilled Water
Teflon

Polyethylene

Gravimetric and Volumetric
See Analytical Flow Chart
See Analytical Flow Chart
lon Chromatography

None




RN

EPA Method 13B
Sampling Train Configuration

Temperatures (°F)

Nozzle
Heated Probe

?

Thermocouple

l

Impingers
Es = 2 :
A\ H
z _ete
Heated
Area g
&
Type-S 1 2 3 4
Pitot f
..... lce
Bath
Pitot
Manometer
Temperatures (°F) Vgcuum
. By-Pass Main auge
oa”:ge T Valve Valve /
Manometer L=t'=''! o
Dry Gas @ T Vacuum Line
~__ Air-Tight
Meter Pump
IGS Bag
Impinger Contents
Impinger 1 100 ml DI H,O
Impinger 2 100 ml DI H,0
Impinger 3 Empty
Impinger 4 Silica Gel



EPA Method 13B
Glassware Preparation Procedures

Wash with soap and hot tap water

A

Rinse 3X with hot tap water

l

Rinse 3X with D.I. water

Rinse 3X with acetone

Allow to air dry

Cap all openings with Kim Wipes
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EPA Method 13B
Sample Recovery Flowchart

Tare all sample containers before sample collection

Mark all liquid levels and final weights on the outside of each sample container

Seal all sample containers with Teflon tape

If recycling, bake silica gel for two hours at 350 degrees F (175 degrees C)

Container 1
Polyethylene

Ty
S robe
Filter, probe nozzle, probe
fitting, probe liner,
impingers 1, 2, 3,
connecting glassware,

filter hoider P

—
Measure and record volume
of impingers 1, 2, 3

v

Transfer into polyethylene
container

v

Add filter to sample
container

'S
{ Brush/rinse each piece 3X
with D.l. water. Use less
than 500 mi for entire wash.
Add to sample container

v

Label container, seal, mark
liquid level

r

Sample Blank

Polyethylene .

T~
Container 2 )

A

Place unused filter in sample
container

|

v
Add volume of water equal
to total volume in
Container 1 }

l

Visual Inspection

Label container and
measure volume by weight

A
//—
Container 3
Silica Gel

Measure volume by weight,
\ note any color change

|

Recycle silica gel




EPA Method 13B
Analytical Flowchart

Container 1 w

L

—

Filter sample through
Whatman 541 filter paper

Fil!rlate

v
Mix filtrate and fused solids ‘
and dilute to 1 liter using D.I.
water ‘

'

Analyze for tota! fluoride
using ion chromatography or
ion specific electrode (ISE).

ISE analysis requires
conditioning of the sample
by acid-distillation

-v

—_ —

Filter and solids

[ E—

Dry and fuse the contents at
600 degrees C under
alkaline conditioning in a
nickel crucible

e

Container 2
S .

A

Analyze the same as
Container 1




Specification Sheet for

Source Location Name(s)
Pollutani(s) to be Determined
Other Parameters to be Determined from Train

Pollutant Sampling Information
Duration of Run

No. of Sample Traverse Points

Sample Time per Point

Sampling Rate

Sampling Probe

Nozzle Material

Nozzle Design

Probe Liner Material
Effective Probe Length

Probe Temperature Set-Point

Velocity Measuring Equipment
Pitot Tube Design

Pitot Tube Coefficient

Pitot Tube Calibration by

Pitot Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meter Resolution

Meter Size

Meter Calibrated Against

Pump Type

Temperature Measurements
Temperature Resolution

AP Differential Pressure Gauge
AH Differential Pressure Gauge
Barometer

Filter Description
Filter Location

Fiiter Holder Material
Filter Support Material
Cyclone Material

Filter Heater Set-Point
Filter Material

Other Components
Adsorbent Module
Location

Operating Temperature

EPA Method 23

Unit 3 FF Outlet

Polychlorinated Dibenzo-p-Dioxins and Polychlorinated Dibenzofurans (PCDD/PCDF)

Gas Density, Moisture, Flow Rate

Standard Method Specification

Actual Specification Used

N/A
N/A

N/A

Isokinetic (90-110%)

Nickel, Quartz, Stainless Steel or Glass

Button-Hook or Elbow
Borosilicate or Quartz Glass
N/A

248°F+25°'F

Type S

N/A

Geometric or Wind Tunnel
Attached to Probe

Dry Gas Meter

2%

N/A

N/A

Wet Test Meter or Standard DGM
N/A

N/A

5.4°F

Inclined Manometer or Equivalent
Inclined Manometer or Equivalent
Mercury or Aneroid

After Probe

Borosilicate Glass

Glass Frit

N/A

248°F+25°F

Glass Fiber - Toluene Extracted

XAD-2 Trap
After filter and condenser
<68°F

250 minutes

25

10 minutes
Isokinetic (90-110%)

Borosilicate Glass
Button-Hook
Borosilicate Glass
8 feet
248°F+25°F

Type S

0.84

Geometric
Attached to Probe

Dry Gas Meter

+1%

0.01 cubic feet

0.1 dcf/revolution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
1.0°F

Inclined Manometer

Inclined Manometer

Digital Barometer calibrated w/Mercury Aneroid

Exit of Probe

Borosilicate Glass

Teflon

None

248°F+25°F

Glass Fiber - Toluene Extracted

XAD-ll Adsorbent Trap
After filter and condenser
<68°F



Specification Sheet for

Impinger Train Description
Type of Glassware Connections
Connection to Probe or Filter by
Number of Impingers
Impinger Stem Types

Impinger 1

impinger 2

Impinger 3

Impinger 4

Impinger 5

Impinger 6

Impinger 7

Impinger 8

Gas Density Determination
Sample Collection

Sample Collection Medium

Sample Analysis

Sample Recovery Information
Probe Brush Matenial

Probe Rinse Reagent

Probe Rinse Wash Bottle Material
Probe Rinse Storage Container
Filter Recovered?

Filter Storage Container

Impinger Contents Recovered?
Impinger Rinse Reagent

Impinger Wash Bottle

Impinger Storage Container

Analytical Information
Method 4 H,0 Determination by
Filter Preparation Conditions
Front-Half Rinse Preparation
Back-Half Analysis

Additional Analysis

EPA Method 23

Standard Method Specification

Actual Specification Used

Ground Glass or Equivalent
Direct Glass Connection
5

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

Modified Greenburg-Smith
Modified Greenburg-Smith

Multi-point integrated
Flexible Gas Bag
Orsat or Fyrite Analyzer

Inert Bristle

Acetone/Methyiene Chloride/Toluene
Glass or Teflon

Glass

Yes

Petri Dish - Glass or Polystyrene

No

N/A

N/A

N/A

Volumetric or Gravimetric

See Method 23 Analytical Flow Chart
See Method 23 Analytical Flow Chart
N/A

None

Screw Joint with Silicone Gasket
Direct Glass Connection
5

Shortened Stem (open tip}
Modified Greenburg-Smith
Greenburg-Smith

Modified Greenburg-Smith
Modified Greenburg-Smith

Multi-Point integrated
Vinyl Bag
CEM

Teflon Mat

Acetone/Toluene (see Appendix J)
Teflon

Glass

Yes

Glass

Archived

HPLC Water

Teflon

Polyethylene

Gravimetric

For Organic Analysis
Organic Analysis
Archive

None




EPA Method 23
Sampling Train Configuration

Stack, Probe,

and Filter
Temperatures (°F)  Filter Condenser
Holder
IR |
il
_H T Cold Cold
Nozzle v Water | Water XAD
Out In Trap
}
Heated Probe
léﬂ Cold
~<—Thermocouple Water
3 N P > out
. .f Cold
|mp|nger/ . " Water
Outlet || In
Type-S f
Pitot .* —
_________ x5 4 3 2 1
Impingers
Pitot Recirculating
Manometer Water Pump
Temperatures (°F) Vacuum
Orifice === By-Pass ~ Main  / Gauge
and CHCH Valve Valve (2
Manometer
7\
Dry Gas )] Air-Tight i
Meter \/ Pump Vacuum Line
IGS Bag

Impinger Contents

Impinger 1
Impinger 2
Impinger 3
Impinger 4
Impinger 5

Empty
100 ml HPLC H,0

100 ml HPLC H,0
Empty
Silica Gel



-

EPA Method 23
Glassware Preparation Procedures

Wash with soap and hot tap water

A

Rinse 3X with hot tap water

Rinse 3X with D.l. water

Y

Oven dry at 450 degrees F for 2 hours

Rinse 3X with acetone

Rinse 3X with methylene chloride (MeC!2)

Allow to air dry

Cover all openings with MeCi2 cleaned aluminum foil




Contamer 1
Glass fiber MeCI2
extracted filter
250 ml Glass

EPA Method 23
Sample Recovery Flowchart

Tare all sample containers before sample collection

Mark all liquid levels and final weights on the outside of each sample container
Seal all sample containers with Teflon tape

If recycling, bake silica gel for two hours at 350 degrees F (175 degrees C)

XAD-II Resin Adsorbent
Module

_— 4.—/

Remove with tweezers to

plastic container. Remove

any particulate or fitter fiber
into sample container.

y

Measure and record weight

Visual Inspection

A

Tightly cap both ends, label
and cover with aluminum foil

Impinger water

<’ Container 4
1000 ml Glass

)

Measure and record weight

I

Transfer to sample container,
label, mark liquid volume and
seal

'

Archive

A

Store at ice temperature.
Transport to laboratory with
ice packs

—

7
Container 2
500 mi Glass
S
RN vy
. - .
Probe liner, nozzle, Z-piece, condenser and
cyclone bypass and filter any other connecting lines
holder y, to adsorbent module
‘_ 50 m
h 4

\ 4

Container 3
250 mi Glass

=

S

!

Probe liner, nozzle,
cyclone bypass and fiiter
holder

N

I

v

E-piece, condenser and
any other connecting lines
to adsorbent module

Brush/rinse each piece 3X
with acetone

Rinse each piece 3X with
acetone

toluene

Rinse each piece 3X with

Soak with 3 separate
portions of toluene for 5

minutes each

v

Visual Inspection

Container §
Filter Blank
250 ml Glass

Clean, unused filter

'

Label container and measure

volume by weight

v

Visual Inspection

.

Label container and measure
volume by weight

Silica Gel

.___—,/
|
- Y
Container & Container 7 .
Acetone Blank > Toluene M::steu:‘ vc::::le eb ?nw;'?':t'
«___ 250 ml Glass ) 250 mi Glass Y chang o
] I I
\ 4
200 ml of acetone from rinse 100 ml of toluene from rinse
bottle

bottle

Recycle silica gel




EPA Method 23
Analytical Flowchart

Ve *  Log each sample in shipment and verify against chain-of-custody sheet
" s Note liquid levels in the sample containers and confirm on the chain-of-custody sheet condition
*  All samples must be extracted within 30 days of collection
* Al samples must be analyzed within 45 days of extraction
* Al laboratory glassware must be cleaned as described in Section 3A of the "Manuat of Analytical

Methods for the Analysis of Pesticides”

0c-v

P
Container 1
Glass fiber filter
/

XAD-ll Resin Absorbent

Module

Contamer 2 Contai s
acetone/methylene ?r';mme;
chlonde (MeCIZ) en

Transfer to extraction
thimble

Transfer to extraction
thimbte

Concentrate sample to
votume of 1 to 5 m! and add
to extraction thimble

Add intemnal standard
solution and concentrate to
1-5ml

Add internal standard

solution

Place thimble in extractor
and extract for 16 hours

Concentrate to
approximately 10 mi
(split sample into two 5 m|
portions for future use,
optional)

<

A

Dissolve sample in 5 ml of
hexane and analyze by
GC/MS

N

Dissolve sample in 5 ml of hexane and analyze by gas
chromatography coupled to a mass spectrometer

(GC/MS)
DB-5 capiltary column

;

If tetra-chlorinated dibenzofurans are detected, analyze separate
aliquot using DB-225 capillary column

Containers 5,6,7, 8
Reagent blanks
S

- Glass fiber filter
acetone
MeCI2
toluene
XAD-1l Resin

J

Analysis by GC/MS, DB-5
capillary column

If tetra-chlorinated
dibenzofurans are detected,
analyze separate aliquot
using DB-225 capillary
column

Audit Sample

Audit samples must be
analyzed subject to
availability




Specification Sheet for

Source Location Name(s)
Pollutant(s) to be Determined
Other Parameters to be Determined from Train

Pollutant Sampling Information
Duration of Run

No. of Sample Traverse Points

Sample Time per Point

Sampling Rate

Sampling Probe

Nozzle Material

Nozzle Design

Probe Liner Material
Effective Probe Length
Probe Temperature Set-Point

Velocity Measuring Equipment
Pitot Tube Design

Pitot Tube Coefficient

Pitot Tube Calibration by

Pitot Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meter Resolution

Meter Size

Meter Calibrated Against

Pump Type

Temperature Measurements
Temperature Resolution

AP Differential Pressure Gauge
AH Differential Pressure Gauge
Barometer

Filter Description
Filter Location

Filter Holder Material
Fiiter Support Material
Cyclone Material

Filter Heater Set-Point
Filter Material

Other Components
Description

Location

Operating Temperature

EPA Method 26A (modified)

Units 1-3 SDA Inlets and Units 1-3 FF Qutlets
Hydrogen Chloride (HCI)
Gas Density, Moisture

Standard Method Specification

Note: Moditication includes the use ot full-size
impingers instead of midget impingers.

Actual Specificatlon Used

N/A
N/A
N/A
Constant Rate (£+10%)

N/A

N/A

Borosilicate Glass
N/A

>248°F

None
N/A
N/A
N/A

Dry Gas Meter or Critical Orifice
2%

N/A

2 liters/minute

Wet Test Meter

Diaphragm or equivalent

Dial Thermometer or equivalent
2°F-5.4°F

N/A

N/A

Mercury, aneroid or other.

After Probe

Teflon or Quartz

Teflon Frit

N/A

>248°F

Teflon/Glass Mat (Quartz, Optional High Temp>410F)

N/A
N/A
N/A

A-21

60 minutes

1

60 minutes

Constant Rate (+10%)

None

N/A

Borosilicate Glass

5 feet

350°F @ Inlet, Stack Temp @ FF Outlet

None
N/A
N/A
N/A

Dry Gas Meter

1%

0.01 cubic feet

0.1 dcf/revolution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
10°F

N/A

Inclined Manometer

Digital Barometer calibrated w/Mercury Aneroid

Exit of Probe

Borosilicate Glass

Teflon

None

350°F @ Inlet, Stack Temp @ FF Outlet
Quartz Fiber @ Inlet, Teflon on Glass @ Outlet

N/A
N/A
N/A



Specification Sheet for

Impinger Train Description
Type of Glassware Connections
Connection to Probe or Filter by
Number of Impingers
Impinger Stem Types

Impinger 1

Impinger 2

Impinger 3

impinger 4

Impinger 5

Impinger 6

Impinger 7

Impinger 8

Gas Density Determination
Sample Collection

Sample Collection Medium
Sample Analysis

Sample Recovery Information
Probe Brush Material

Probe Rinse Reagent

Probe Rinse Wash Bottle Material
Probe Rinse Storage Container
Filter Recovered?

Filter Storage Container

Impinger Contents Recovered?
Impinger Rinse Reagent

Impinger Wash Bottle

Impinger Storage Container

Analytical Information
Method 4 H,0O Determination by
Filter Preparation Conditions
Front-Half Rinse Preparation
Back-Half Analysis

Additional Analysis

EPA Method 26A (modified)

Standard Method Specification

Actual Specification Used

Ground Glass or Equivalent
Direct Glass Connection
5 or 6 (Midget Impingers)

Midget Shortened Stem
Midget Bubbler

Midget Bubbler

Midget Bubbler

Midget Bubbler

Mae West

N/A
N/A
N/A

N/A

N/A

N/A

N/A -
No

N/A

Yes

Deionized Distilled Water

Polyethylene or glass

Polyethylene

N/A

N/A

NA

lon Chromatography
None

Screw Joint with Silicone Gasket
Direct Glass Connection
5

Shortened Stem (open tip)
Greenburg-Smith
Greenburg-Smith
Modified Greenburg-Smith
Modified Greenburg-Smith

Single Point Integrated
Vinyl Bag
CEM

N/A

N/A

N/A

N/A

No

N/A

Yes

Deionized Distilled Water
Polyethylene
Polyethylene

Gravimetric

N/A

N/A

lon Chromatography
None




Modified EPA Method 26A
Sampling Train Configuration

Temperatures (°F)

| Fiter Thermocouple
~ Ho|lder l

o i
Impingers
Heated Probe H}:‘] W WP
E < g o | om i) i
)> =N\
Heated
Area
Type-S
Pitot 1 2 [ 3 4 5
Ice
Pitot Bath
Manometer
Temperatures (°F) Vacuum
. Gauge
Orifice s By-Pass Main /
and RN Valve Valve
Manometer

~_ Air-Tight Vacuum Line

Pump

impinger Contents

Impinger 1 50 ml 0.1 N H,SO,
Impinger 2 100 ml 0.1 N H,S0,
Impinger 3 100 ml 0.1 N H,S0,
Impinger 4 Empty
Impinger 5 Silica Gel



EPA Method 26A
Glassware Preparation Procedures

Wash with soap and hot tap water

A

Rinse 3X with hot tap water

A 4

Rinse 3X with D.|. water

Rinse 3X with acetone

Allow to air dry

Cap all openings with Kim Wipes




SZ-v

b/
EPA Method 26

Sample Recovery Flowchart
(without CI2)
{Modified)

Tare all sample containers before sample collection

Mark all liquid levels and final weights on the outside of each sample container
Seal all sample containers with Teflon tape

if recycling, bake silica gel for two hours at 350 degrees ¥ (175 degrees C)

//'
— —
Container 1 / 4 Container 2
ntaine ; Sulfuric Acid Blank
Teflon Filter 250 m) Plastic ( Silica Gel (H2504)
- - 250 ml Plastic ~_/
Y VLQ A
T _ 200 ml of 0.1N H2S04 |
Archive or discard Impingers 1, 2, 3 and Measure volume by weight, diluted to approximate
U-bends note any color change volume of samples using
- water from rinse bottle
o Y
Empty con?ents into Recycle silica gel
container

A

Rinse components 3X with
D.l. Water

Label container and
measure volume by weight

|

Visual Inspection




9Z-VY

/ EPA Method 26

Analytical Flowchart
(without CI2)
(Modified)

«  Log each sample in shipment and verify against chain-of-custody sheet
*  Note liquid levels in the sample containers and confi on the chain-of-custody sheet
condition

Container 1 / o
Back half filter holder, Reagent Blanks Audit Samples
Impingers 1, 2, 3 and

.connecting glassware -~

A

o Analyze by ion y

Quantitatively transfer each chromatography for total Audit samples must be

sample to a volumetric flask chloride analyzed the same as field
and dilute with water samples

A

Analyze by ion
chromatography for total
chloride

Report results as HCI




EPA Method 3A
IGS Bag Analysis
Sampling Configuration

3-Way Valve

D 1
ocoo0
. D 2 Calibration
00O Gases
Computerized Data
Acquisition System
(DAS)
(-]
Printer
Calibration Gas
Number Gas Monitor Range Used Concentrations
1 02 Servomex 1420 C 0-14.02 0, 5.986, 14.02
2 co2 Servomex 1415 C 0-14.03 0, 6.058, 14.03
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF QOutlet

USEPA Method 5/29 (Particulate/Metals)
Sampling, Velocity and Moisture Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the resuits are generated electronically from raw data..It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

042208 124828
1. Volume of water collected (wscf) :
Voa = (0.04707 Yv,.)
Where:
Vie = total volume of liquid collected in impingers and silica gel (ml) = 421.8 ml
0.04707 = ideal gas conversion factor (ft° water vapor/ml or gm) = 0.04707  f3ml
Vistd = volume of water vapor collected at standard conditions (ft*) = 19.85 ft*
2. Volume of gas metered, standard conditions (dscf)
AH
(1764XVM Pbar + —](Yd)
y _ 13.6
e (460+T,)
Where: '
Ppar = barometric pressure (in. Hg) = 30.25 in. Hg
Tm = average dry gas meter temperature (°F) = 67.20 °F
Vi = volume of gas sample through the dry gas meter at meter = 75.91 dcf
conditions (dcf)
Yq = gas meter correction factor (dimensionless) = 0.9937
AH = average pressure drop across meter box orifice (in. H,0) = 1.34 in. H,0
17.64 = standard temperature to pressure ratio (°R/in. Hg) = 17.64 °Rfin. Hg
136 = conversion factor (in. H,O/in. Hg) = 13.6 in.H,O/in. Hg
460 = °F to °R conversion constant = 460
Vinstd = volume of gas sampled through the dry gas meter at standard = 76.598 dscf
conditions (dscf)
3. Sample gas pressure (in. Hg)
PE
P.\‘ = anr + 13 6
Where
Ppar = barometric pressure (in. Hg) = 30.25 in. Hg
Pg = sample gas static pressure (in. H,0) = -11.30 in. H,O
13.6 = conversion factor (in. H,0fin. Hg) = 13.6 in. H;O/in. Hg
P = absolute sample gas pressure (in. Hg) = 29.42 in. Hg
Prepared by Ciean Air Engineering Propristary Software
§S ISOKINETIC Version 2006-13a QA/QC
Date

Copyright ® 2008 Clean Alr Englneesing Inc.



Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

4. Actual water vapor pressure at sample gas temperature less than 212°F (in. Hg)

3816 .44
[“’ 06 m]
e
P, =
254
Where:

Ts = average sample gas temperature (°F)
18.3036 = Antoine coefficient
3816.44 = Antoine coefficient
273.15 = temperature conversion factor
46.13 = Antoine coefficient
25.4 = conversion factor
5/9 = Fahrenheit to Celsius conversion factor
32 = temperature conversion (°F)
Py = vapor pressure, actual (in. Hg)

5. Water vapor pressure at gas temperature greater than 212°F (in. Hg)

P, = P,
Where:

Ps = absolute sample gas pressure (in. Hg)

P, = water vapor pressure, actual (in. Hg)

6. Moisture measured in sample (% by volume)

B - szld
wo
(Vmsld + Vw:rd)
Where:
Vimstd = volume of gas sampled through the dry gas meter at standard
conditions (dscf)
Vwstd = volume of water collected at standard conditions (scf)
Bwo = proportion of water measured in the gas stream by volume

Prepared by Clean Alr Engineering Proprietary Software
SS ISOKINETIC Version 2006-13a

Copyright ® 2006 Clean Alr Enginearing Inc.

301.72
18.3036
3816.44

273.15

46.13
254
5/9
32

29.42

29.42

29.42

76.598

19.85

0.2058
20.58

°F

°K

°K

°K

°K

mm Hg/in. Hg
°CI°F

°F

in. Hg

in. Hg

in. Hg

dscf

scf

%

QA/QC
Date




Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

7. Saturated moisture content (% by volume)

B - b
ws - P
s
Where:
Ps = absolute sample gas pressure (in. Hg) = 29.42 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.42 in. Hg
Bus = proportion of water vapor in the gas stream by volume at 1.0000
saturated conditions = 100.00 %

8. Actual water vapor in gas (% by volume)

B, = MINIMUM [B,,,B,, ]
Where:
Bus = proportion of water vapor in the gas stream by volume at = 1.0000
saturated conditions
Bwo = proportion of water measured in the gas stream by volume = 0.2058
B, = actual water vapor in gas = 0.2058

' = 2058 %

9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)

N, +CO =100 - CO, - 0,
Where:
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 10.3 %
(o)) = proportion of oxygen in the gas stream by volume (%) = 9.1 Y%
100 = conversion factor (%) = 100 %
Np+CO = proportion of nitrogen and CO in the gas stream by volume {%) = 80.57 %
Prepared by Glean Air Engineering Proprietary Software
SS ISOKINETIC Version 2006-13a QA/QC

Date

Copyright @ 2006 Glean Alr Englneering Inc.



Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

10. Molecular weight of dry gas stream (Ib/lb-mole)

CO,) (0,) (N, +CO)
M ~ (M, ) C2) (o, ) —
d ( Co, ) (1 00) ( 0, )(1 OO) ( N2+C0) (1 OO)
Where:
Mcoz = molecular weight of carbon dioxide (lb/ilb-mole) = 44.00
Moz = molecular weight of oxygen (Ib/Ib-mole) = 32.00
Mnz.co = molecular weight of nitrogen and carbon monoxide (lb/lb-mole) = 28.00
CO; = proportion of carbon dioxide in the gas stream by volume (%) = 10.3
(o] = proportion of oxygen in the gas stream by volume (%) = 9.1
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.6
100 = conversion factor (%) = 100
Mgy = dry molecular weight of sampie gas (Ib/Ib-mole) = 30.01
11. Molecular weight of sample gas (Ib/lb-mole)
M, Z(Md)(l_Bw)"'(MH,oXBw)
Where:
Bw = proportion of water vapor in the gas stream by volume = 0.2058
Md = dry molecular weight of sample gas (Ib/ib-mole}) = 30.01
Mi20 = molecuiar weight of water (Ib/lb-mole}) = 18.00
Mg = molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.54
12. Velocity of sample gas (ft/sec)
——=\ (7, +460
, (ke TR
(a1, XP,)
Where
Ky = velocity pressure constant = 85.49
Co = pitot tube coefficient = 0.84
M, = wet molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.54
Py = absolute sampie gas pressure (in. Hg) = 29.42
Ts = average sample gas temperature (°F) = 301.72
VAP = average square roots of velocity heads of sample gas (in. H,0) = 0.688
460 = °F to °R conversion constant = 460
Vg = sample gas velocity (ft/sec) = 47.89

Prepared by Clean Air Engineesing Proprieary Software
S5 ISOKINETIC Version 2006-13a

Copyright ® 2006 Ciean Air Engineering Inc.
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

13. Volumetric flow rate of sample gas at actual gas conditions (acfm)

Qa

Where:

As
Vs
60

Q.

= (60 X4, v, )

= cross sectional area of sampling location (ft?)
= sample gas velocity (ft/sec)
conversion factor (sec/min)

= volumetric flow rate at actual conditions (acfm)

14. Total flow of sample gas (scfm)

o

=(Q)( P ]68+460
"1 2992 \ T, +460

= volumetric flow rate at actual conditions (acfm)
= absolute sample gas pressure (in. Hg)

= standard pressure (in. Hg)

= average sample gas temperature (°F)

= standard temperature (°F)

= °F to °R conversion constant

= volumetric flow rate at standard conditions, wet basis (scfm)

15. Dry flow of sample gas (dscfm)

Q sud

Where:

By
Q

Qstd

=@.)i-8,)

= proportion of water vapor in the gas stream by volume
= volumetric flow rate at standard conditions, wet basis (scfm)

= volumetric flow rate at standard conditions, dry basis (dscfm)

16. Dry flow of sample gas corrected to 7%0, (dscfm)

Q:ld 7

Where:

Qsld
0,
20.9
7

Qstd7

209-0
.22

20.9-7

= volumetric flow rate at standard conditions, dry basis (dscfm)
= proportion of oxygen in the gas stream by volume (%)

= oxygen content of ambient air (%)

= oxygen content of corrected gas (%)

= volumetric flow rate at STP and 7%0Q,, dry basis (dscfm)

Prepared by Clean Air Engineering Proprietary Software

S8 ISOKINETIC Version 2006-13a

Copyright @ 2006 Clean Air Engineering Inc.

64.00
47.89
60

183,901

183,901
29.42
29.92
301.7

68
460

125,340

0.2058
125,340

99,540

99,540
9.1
20.9
7.0

84,215

ft?
ft/sec
sec/min

acfm

acfm
in. Hg
in. Hg
°F

°F

scfm

scfm

dscfm

dscfm
%
%
%

dscfm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Qutlet

17. Hourly time basis conversion of volumetric flow rate (Qgy example)

Qui-w = (Qsld—min )(60)

Where
Qgid-min = volumetric flow rate, english units (ft*/min) = 99,540 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Qsgone = volumetric flow rate, hourly basis (dscf/hr) = 5,972,389 dscf/hr

18. Metric Conversion of Gas Volumes (Qqy example)

60
Q:ld—mzln’c = (Qﬂd—znglish {H)

Where:
Qstd-english = volumetric flow rate, english units (ft*/min) = 99,540 dscfm
35.31 = conversion factor (ft/m?) = 35.31 3im?
60 = conversion factor (min/hr) = 60 min/hr
Qgtgmetric = volumetric flow rate, metric units (m*/hr) = 169,142  dry std m¥hr

19. Standard to Normal Conversion of Gas Volumes (Qq4 example)

32 + 460
Q Normal = (Q:ld —merric o . Az
68 + 460
Where:
Qsyo-metric = volumetric flow rate, metric units (dry std m*/hr) = 169142  drystdm/hr
32 = normal temperature (°F) = 32 °F
68 standard temperature (°F) = 68 °F
460 = standard temperature in Rankine (68°F) = 460
Qnomal = volumetric flow rate, metric units (dry Nm*/hr) = 157,609 dry Nm’/hr
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

20. Percent isokinetic (%)

I

Where:

PR ™

Vmstd

0.0945
460

_ (0.09450)(T;, + 460XV, ...)

T (REHRe)a - B,)

= diameter of nozzle (in)

= proportion of water vapor in the gas stream by volume

= absolute sample gas pressure (in. Hg)

= average sample gas temperature (°F)

= volume of gas sample through the dry gas meter at standard
conditions (dscf)

= sample gas velocity (ft/sec)

= total sampling time (min)

= conversion constant

= °F to °R conversion constant

= percent of isokinetic sampling (%)

21. Alternative Method 5 Post-Test Meter Calibration Factor

VAH,yq
0.0319
28.96
13.6
460

avg

=7@)_ (0.0319)(7,, +‘L6HO)(28.96) (-\/A_H)
m\| (AHg)(F,,, + 13—6)(Md)

= total sampling time (min)

= volume of gas sample through the dry gas meter at meter
conditions (dcf)

= average dry gas meter temperature (°F)

= dry gas meter orifice coefficient

= barometric pressure (in. Hg)

= average pressure drop across meter box orifice (in. H,0)

= dry molecular weight of sample gas (Ib/lb-mole)

= average of square root of pressure drop across meter orifice

= conversion constant

= molecular weight of ambient air (Ib/Ib-mole)

conversion factor (in. H,O/in. Hg)

°F to °R conversion constant

alternative Method 5 post-test meter calibration factor
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0.269
0.2058
29.42
301.7
76.598

47.89
125
0.0945
460

99.89

125
75.91

67.20
1.9150
30.25
1.344
30.01
1.155
0.0319
28.96
13.6
460

1.0054

in.

in. Hg
°F
dscf

ft/sec
min

%

min
dcf

°F

in. Hg

in. H,0
Ib/Ib-mole
Vin. H,0

Ib/ib-mole
in.H0/in. Hg
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Wheelabrator South Broward, Inc.

Clean Air Project No: 10455 USEPA Method 529 Fillerable Particulate Gravimetric Analysis Calculafi
Unit 1 FF Outlet

USEPA Method 5/29
Filterable Particulate Gravimetric Analysis Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

042208 125000

1. Total residue from gravimetric analysis of filters (g) N

n
mg = Zmﬁ
i=1

Where;
My = residual mass of filter "1" from gravimetric analysis (g) = <0.00030 g
mp = residual mass of filter "2" from gravimetric analysis (g) = 0.00000 g
Mg = residual mass of filter "3" from gravimetric analysis (g) = 0.00000 g
My, = residual mass of filter "4" from gravimetric analysis (g) = 0.00000 g
My = total filter residue from gravimetric analysis (g) = <0.00030 g
2. Total particulate collected on filters (g)
mﬁ[ter =mf,1fmfr20
. =0 1fmf,<0
Where:
Mg = total filter residue from gravimetric analysis (g) = <0.00030 g
Miter = total particulate collected on filters (g) = <0.00030 g
3. Solvent rinse - sample residue mass (g)
V..
s = (r ) B
vai
Where: Acetone
fai = aliquot residue mass for solvent "i" (g) = 0.00468 g D)
Vg = sample liquid volume for solvent rinse “i" (m!) = 85.0 ml
Va = aliquot liquid volume for solvent rinse "i" (ml) = 85.0 ml
fsi = solvent rinse "i" - sample residue mass (g) = 0.00468 g
4, Solvent rinse - blank residue (g)
M _piank = Viptank I Voicpiam = 0
mi—blank = 0 lf r, ai—blank < 0
Where: Acetone
Taiblank = blank residue for solvent "i" from gravimetric analysis (g) = <0.00106 g
Miplank = solvent rinse - blank residue (g) = 0.00000 g
pared by Clean Air Engi i Software
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Wheelabrator South Broward, inc.

Clean Air Project No: 10455

Unit 1 FF Outlet

5. Solvent rinse - maximum allowable blank correction (g)

= MINIMUM| [L"“"—k)(v)} or (0.00001)(p, Xv,) or (r,)|ifr, 20

m,;

i

m,

Where:
Miblank
Vsl

Vat-blank
0.00001

Pi
fsi

M

Vai-slank

=0

= solvent rinse - blank residue (g)

= sample liquid volume for solvent rinse "i" (ml)

= blank liquid volume for solvent rinse "i" (ml)

= EPA M5 fraction of total rinse that can be subtracted (g)
= density of solvent rinse "i" (g/mi)

= solvent rinse "i' - sample residue mass (g)

= solvent rinse "i" - maximum allowable blank correction (g)

6. Solvent rinse - net residue (g)

m

= (’}i _mbi)if Ty 2 my

=0 if r, <m,

= solvent rinse "i" - sample residue mass (g)

= solvent rinse "i" - maximum allowable blank correction {g)

= solvent ninse "i" - net residue (g)

7. Total solvent residue - (g)

mg

I
3

= solvent rinse "1" - net residue (g)
solvent rinse "2" - net residue (g)
solvent rinse "3" - net residue (g)

total solvent residue (g)

8. Total gravimetric result (g)

my
Where:

Miner
mS

my

= mﬁlter + m,

= total particulate collected on filters (g)
= total solvent residue (g)

= fotal gravimetric result (g)
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Acetone
0.00000
85.0
200.0
0.00001
0.7845
0.00468

0.00000

Acetone
0.00468
0.00000

0.00468

0.00468
N/A
N/A

0.00468

<0.00030
0.00468

0.00498

USEPA Method 5/29 Filterable Particulate Gravimetric Analysis Calculations

ifr, <0

ml
ml

g/ml

(=]

«
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Msthod 5/29 Filterable Particulate Gravimetric Analysis Calculations

Unit 1 FF Outlet .

9. Total gravimetric detection limit (g)

mD = (MDLﬁlteanf )+ M‘D‘Lrinse an)
Where:
MDLaer = minimum detection limit for single filter analysis (g) = 0.00030 g
n = number of filters in analysis = 1
MDLinse = minimum detection limit for single rinse analysis (g) = 0.00106 g
N, = number of rinses in analysis = 1
mp = total gravimetric detection limit (g) = 000136 g

10. Total particutate matter (g)

m,  =MAXIMUM[m, or <my]

Where:
my = total gravimetric result (g) = 000498 g
mp = total gravimetric detection limit (g) = 000136 g
mg = total particulate matter (g) = 000498 g
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Qutlet

USEPA Mathod 529 Filterable Particulate Sample Calculations

USEPA Method 5/29
Filterable Particulate Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, resuits, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

042208 125023
1. Particutate concentration (Ib/dscf) N
m -
c, ={ x ](2.205x10 *)
mstd
Where:
my, = total particulate matter (g) = 000498 g
Vinstd = volume metered, standard (dscf) = 765983  dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
Csy = particulate concentration (Ib/dscf) = 1.4336E-07 Ib/dsct
2. Particulate concentration (gr/dscf)
m
C, =[ " ](15.43)
mstd
Where:
my = total particulate matter (g) = 0.00498 g
Vinstd = volume metered, standard (dscf) = 76.5983 dscf
15.43 = conversion factor (gr/g) = 15.43 grlg
Csd = particulate concentration (gr/dscf) = 0.00100 gr/dscf
3. Particulate concentration (mg/dscm)
m
C. =[ 2 ](1000)(35.31)
Vm:ld
Where:
my = total particulate matter (g) = 0.00498 g
Vinstd = volume metered, standard (dscf) = 76.5983  dscf
1,000 = conversion factor (mg/g) = 1,000 mg/g
3531 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Csg = particulate concentration (mg/dscm) = 229566 mg/dscm
Prepared by Clean Air Engineering Proprietary Software
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Wheelabrator South Broward, Inc.

Clean Air Project No: 10455
Unit 1 FF Outlet

4. Particulate concentration (mg/Nm? dry)

USEPA Method 5/29 Filterable Particulate Sample Calculations

m 68 + 460
C,, = [ n J(1ooo)(35.31)(7
Vo 32 + 460
Where:
mg = total particulate matter (g) = 0.00498 g
Vinstd = volume metered, standard (dscf) = 76.5983  dscf
1,000 = conversion factor (mg/g) = 1,000 mg/g
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F to °R conversion constant = 460
Csa = particulate concentration (mg/Nm? dry) = 246364  mg/Nm°®dry
5. Particulate concentration corrected to x% O, (gr/dscf example)
209 —x
C:dx = C:d
20.9-0,
Where:
Cqy = particulate concentration (gr/dscf) = 0.00100  gr/dscf
X = oxygen content of corrected gas (%) = 7.0 %
O, = proportion of oxygen in the gas stream by volume (%) = 9.1 %
20.9 = oxygen content of ambient air (%) = 20.9 %
Ceax = particulate concentration corrected to x%0, (gr/dscf) = 0.00119  gr/dscf @ x%0,
6. Particulate concentration corrected to y% CO, (gr/dscf example)
C:d = C [ y ]
y sd
co,
Where:
Cea = particulate concentration (gr/dscf) = 0.00100 gr/dscf
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 10.3 %
Csay = particulate concentration corrected to y%CO; (gr/dscf) = 0.00117 gr/dscf @ y%»CO,

7. Particulate concentration at actual gas conditions (gr/acf example)

Ca = C:d [%J

Where:
Csa = particulate concentration (gr/dscf) = 0.00100  gr/dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 99,540 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 183,901 acfm
C, = particulate concentration at actual gas conditions (gr/acf) = 0.00054 gr/acf
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

8. Particulate rate (Ib/hr)

Epihr = [ T ](2-205 x IO_BXQ:M )(60)

mstd
Where:
my = total particulate matter (g)
Vinstd = volume metered, standard (dscf)
2.205x 10° = conversion factor (Ib/g)
Qg = volumetric flow rate at standard conditions, dry basis (dscfm)
60 = conversion factor (min/hr)
Eomr = particulate rate (Ib/hr)

9. Particulate rate (kg/hr)

(e

mstd
Where:
mp = total particulate matter (g)
Vinstd = volume metered, standard (dscf)
Qgtd = volumetric flow rate at standard conditions, dry basis (dscfm)
60 = conversion factor (min/hr)
1,000 = conversion factor (g/kg)
Eygmr = particulate rate (kg/hr)

10. Particulate rate (Ton/yr)

E;, - [;’ ](2.205 x10° X0, )(60){ Cap }

mstd 2000
Where:
m, = total particulate matter (g)
Vinstd = volume metered, standard (dscf)
2.205x 10° = conversion factor (Ib/g)
Qad = volumetric flow rate at standard conditions, dry basis (dscfm)
60 = conversion factor (min/hr)
Cap = capacity factor for process (hours operated/year)
2,000 = conversion factor (Ib/Ton)
Etjyr = particulate rate (Ton/yr)
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Sample Calcul
0.00498 g
76.5983  dscf
2.205E-03 Ib/g
99,540 dscfm
60 min/hr
0.8562 b/hr
0.00498 g
76.5983  dscf
99,540 dscfm
60 min/hr
1,000 gkg
0.3883 kg/hr
0.00498 g
76.5983  dscf
2.205E-03 Ib/g
99,540 dscfm
60 min/hr
8,760 hours/yr
2,000 Ib/Ton
3.7501 Ton/yr
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Wheelabrator South Broward, Inc.

Clean Air Project No: 10455

Unit 1 FF Outlet

11. Particulate rate - F-based (Ib/MMBtu)

E., =

Where:
mn
Vmstd
2.205 x 10°
Fq
O,
20.9

Era

M 2205 x 107, ) —222
v, 20.9-0,

mstd

= total particulate matter (g)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

= ratio of gas volume to heat content of fuel (dscf/MMBtu)
= proportion of oxygen in the gas stream by volume (%)

= oxygen content of ambient air (%)

particulate rate - F4 - based (Ib/MMBtu)

12. Particulate rate - F-based (Ib/MMBtu)

EFc =[V

Where:
mn
Vmsld
2.205 x 10°
F.
CcO,
100

Erc

m, 3 100
](2.205 x 10 )(Fc)(COJ

mstd

= total particulate matter (g)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

= ratio of gas volume to heat content of fuel (dscf/MMBtu)
= proportion of oxygen in the gas stream by volume (%)

= conversion factor

= particulate rate - F, - based (Ib/MMBtu)
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USEPA Method 529 Filterable Particulat

0.00498
76.5983
2.205E-03
9,570
9.1
20.9

0.00244

0.00498
76.5983
2.205E-03
1,820
10.3
100

0.00254

Jo

g

dscf

Ib/g
dscf/MMBtu
%

%

Ib/MMBtu

g
dscf

Ib/g
dscf/MMBtu
%

Ib/MMBtu
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I LOGIC FOR TREATING DETECTION LIMITS

(mercury only)

1. Logic for Determining Total Blank (my.,.g) from 5 Fractions

CASE 1 CASE 2 CASE 3

All 5 fractions are D. 1 to 4 fractions are ND All 5 fractions are ND
Rule
ND=0 Mygap=SumD, 1-5 Mropare = Sum D Mygae = < Sum ND
ND=1x  mMygae =SumD, 1-5 Myga = Sum D Mrotarg = < Sum ND
ND=0.5%x mroae = SumD, 1-5 Myotars = Sum D Migtae = < 0.5 Sum ND

2. Logic for Determining Total Sample (mq,.s) from 5 Fractions

CASE1 CASE 2 CASE 3

All 5 fractions are D. 1 to 4 fractions are ND All § fractions are ND
Rule
ND =0 Miyas=SumD, 1-5 Meotai-s = Sum D Mygas = < Sum ND
ND=1x  Myga.s=SumD, 1-5 Mrotars = < [Sum D + Sum ND] Mg = < Sum ND
ND=0.5x Mygpars = Sum D, 1-6 Mrotars = < [SUMD+0.5 SUMND Myears = < 0.5 Sum ND

3. Logic for Determining Maximum Allowable Blank Correction (Mg 0w}

CASE 1 CASE 2 CASE 3 CASE 4
All 5 fractions are D. 1 to 4 sample fractions are ND All 5 fractions are ND Any type of fractions
Mroas = D Mrota = D Mrotep = D Mrotars = ND
Rule
ND=0 Mrg.aiow=M29 Rule M1-8.alow = M29 Rule’ Mrg.alow = 0 M1B.aiiow = 0
. ND=1x  Mr1a.amw = M29 Rule M.paiow = M29 Rule’ Mrg aiow = 0 MTp-arow = 0
ND=0.5x Mig.a0w = M29 Rule Mr.5.a10w = M29 Rule’ M1.g.alow = 0 M1-g-ajiow = 0

* M29 rule using anly detected sample quantities for logical comparisons.
4, Logic for Determining Blank-Corrected Sample Amount (m,)

CASE 1 CASE 2 CASE 3 CASE 4
All 5 fractions are D. 1 to 4 sample fractions are ND All 5 fractions are ND Any type of fractions
MTotars - Mr-g-atow 2 MIN(MDL)  Mropars - Mr.gaaliow = MIN(MDL)  Mirga.s and Mrg_giow anything  Mirgrars - Mr.g.arow < MIN(MDL)

Rule

ND=0 My = Mrgars - MTpealow My = M1gtal.s - MT.B-allow My = < Mrgtars m, = < MIN[MDL]
ND=1x  Mp = Mygpa.s - MTpaliow My = < [Moars - MT.8-allow] Mp = < Myggas my =< MIN[MDL]
ND=0.5x ™M; = Mrgias - Mr.pallow My = < [Mrotas ~ MT-Baliow] My = < Mrogs My, = < MIN{MDL]

Definitions and Notes

The term "Rule” refers to the rule being implemented for handling non-detectable quantities in summations.
MDL = minimum detection limit.

D = Detectable quantity reported as D.

ND = Non-Detectable quantity reported at a value of ND.

MIN[MDL] = lowest quantity of all detection limits for 5 fractions.
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Msthad 5/29 Mercury Analyte Calculations

Unit 1 FF Outlet

USEPA Method 5/29
Mercury Analyte Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

Note: Please see the preceding page concerning treatrnent of minimum detection limits and mathematical operations on values
that are below minimum detection limits.

042208 125042
o

1. Total blank amount (ug)

M oral-5 = Z m;_g

Where:
M1p-g = mercury amount in blank for Fraction 1b =  <0.1000 vg
Myp.g = mercury amount in blank for Fraction 2b = <0.2000 Vs]
M3ap = mercury amount in blank for Fraction 3a = <0.2000 vg
M3pg = mercury amount in blank for Fraction 3b = <0.5000 Vs]
M3en = mercury amount in blank for Fraction 3c = <0.4000 Vs]
Mtotal-a = total amount of mercury in blank = <1.4000 Hg

2. Total sampie amount (1g)
n
mtalal -5 = Z ml'——S
i=1

Where:
Mips = mercury amount in sample for Fraction 1b = <0.1000 ug
Map.s = mercury amount in sample for Fraction 2b = 28.6714 Hg
M3a.s = mercury amount in sample for Fraction 3a = <0.2000 ug
Maps = mercury amount in sample for Fraction 3b = <0.5000 Vs]
M3es = mercury amount in sample for Fraction 3¢ = <0.4000 g
Miptal-s = total amount of mercury in sample = 28.6714 Mg

3. Aliowable blank comrection (ug)

=m ifm, ., <06

m T —-B-allow 1otal - B
mT—B—aIIw = W [061 Mm (mlalaI—B > 005 X mmral—.S‘ )] If mmml-—B > 06
Where:
Myotal-s = total amount of mercury in blank =  <1.4000 Hg
Miotaks = total amount of mercury in sample = 28.6714 Hg
0.05 X Mg = 5% 0Of Migrars = 1.4336 Hg
MAX = arithmetic operator that returns the maximum of two values
MIN = arithmetic operator that retums the minimum of two values
MT.5-allow = total allowable blank correction = 0.0000 Hg
NOTE: In this case, the second criteria applies.
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

4. Sample comrected for allowable blank - Total (ug)

mn = mtolal—S - mT —B-allow
Where:
Miotars = total amount of mercury in sample
M1.8-allow = total allowable blank correction
my = total mercury in sample corrected for allowable blank

5. Sample comected for allowable blank - Prorated for each fraction (ug)

m_s
. =[—](m")
mrolal-s

Where:

m, = total mercury in sample corrected for allowable blank
Mips = mercury amount in sample for Fraction 1b

Myp.g = mercury amount in sample for Fraction 2b

M3as = mercury amount in sample for Fraction 3a

Map-g = mercury amount in sample for Fraction 3b

Mags = mercury amount in sample for Fraction 3¢

Migtals = total amount of mercury in sample

Mp.1p .= mercury corrected for blank - prorated for Fraction 1b
Mp2p = mercury corrected for blank - prorated for Fraction 2b
Mp3a = mercury corrected for blank - prorated for Fraction 3a
Mp.ap = mercury corrected for blank - prorated for Fraction 3b
Mp3e = mercury corrected for blank - prorated for Fraction 3c
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= 286714
= 0.0000

= 286714

= 28.6714
= <0.1000
= 286714
= <0.2000
= <0.5000
= <0.4000
= 28.6714

= <0.1000
= 28.6714
= <0.2000
= <0.5000
= <0.4000

ug
Hg

Hg

Hg
ug
Hg
Hg
Hg
ug
Hg

Hg
Hg
Hg
Hg
Hg
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Method 5/29 Mercury Sample Calculations .
Unit 1 FF Outlet
USEPA Method 5/29
Mercury Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted fo an appropriate number of significant figures.

042208 125123
Lo

1. Mercury concentration (Ib/dscf)

m, \(2.205x10°
Ca "\ 10°
mstd

Where:
mg = mercury collected in sample (total ug) = 28.6714 ug
Vinstd = volume metered, standard (dscf) = 76.5983 dscf
2.205x10° = conversion factor (Ib/g) = 2.205E-03 |Ib/g
10° = conversion factor (ug/g) = 1.0E+06 pg/g
Csq = mercury concentration (Ib/dscf) = 8.2535E-10 Ib/dscf

2. Mercury concentration (ug/dscm)

c, =|-22|3531)
Vm:td
Where:
mpy = mercury collected in sample (total ug) = 28.6714 ug
Vinstd = volume metered, standard (dscf) = 76.5983 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Csq = mercury concentration (ug/dscm) = 1.3217E+01 pgldscm

3. Mercury concentration (mg/dscm)

c | m, (35 31 ]
sd -
V..« N\ 1000
Where:
my = mercury collected in sample (total ug) = 286714 ug
Vnstd = volume metered, standard (dscf) = 76.5983 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
1000 = conversion factor (ug/mg) = 1000 ug/mg
Cea = mercury concentration (mg/dscm) = 1.3217E-02 mg/dscm
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Clean Air Project No: 10455 USEPA Method 5/29 Mercury Sample Calculations

Wheelabrator South Broward, Inc.
. Unit 1 FF Qutlet

4. Mercury concentration (ug/Nm3 dry)

C. ={ . J(35.31{M]
Vo 32 + 460
Where:
mg = mercury collected in sample (total ug) = 28.6714 g
Vimsta = volume metered, standard (dscf) = 76.5983 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F fo °R conversion constant = 460
Cyq = mercury concentration (ug/Nm3 dry) = 1.41B4E+01 pg/Nm? dry

5. Mercury concentration corrected to x% oxygen (lb/dscf example)

_ 20.9~x
CSdX - CSd An o
209-0,
Where:
Csg = mercury concentration (Ib/dscf) = B8.2535E-10 Ib/dscf
X = oxygen content of corrected gas (%) = 7.0 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.1 %
209 = oxygen content of ambient air (%) = 209 %
. Ceax = mercury concentration corrected to x% oxygen (Ib/dscf) = 9.7554E-10 Ib/dscf @ x%0,
6. Mercury concentration corrected to y% carbon dioxide (Ib/dscf example)
Yy
sdy St (:()2
Where:
Ced = mercury concentration (Ib/dscf) = 8.2535E-10 Ib/dscf
y = carbon dioxide content of corrected gas (%) = 12.0 Y%
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 10.3 %
Csay = mercury conc. corrected to y% carbon dioxide (Ib/dscf) = 9.6288E-10 Ib/dscf @ y%CO,

7. Mercury concentration at actual gas conditions (Ib/acf example)

Ca = Csd [QAJ

o,
Where:
Cod = mercury concentration (Ib/dscf) = 8.2535E-10 Ib/dscf
Qgq = volumetric flow rate at standard conditions, dry basis (dscfm) = 99,540 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 183,901 acfm
C. = mercury concentration at actual gas conditions (Ib/acf) = 4,4674E-10 Ib/acf
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

8. Mercury emission rate (Ib/hr)
_( m, ) 2.205x107
Vmsld 106

= mercury collected in sample (total pg)
volume metered, standard (dscf)
conversion factor (Ib/g)
conversion factor (ug/g)

Elb/ hr

Where:
m,
Vmstd
2.205x 10°
10°
Qstd
60

Elblhr

= volumetric flow rate at standard conditions, dry basis (dscfm)

= conversion factor (min/hr)

= mercury emission rate (Ib/hr)

9. Mercury emission rate (g/s)

E/:

g

Where:
my
Vmstd
Qstd
108
60

Egls

m

4

n Qtd

V... )\ {10° 60

](Q,,d X60)

= mercury collected in sample (total ug)
volume metered, standard (dscf)

volumetric flow rate at standard conditions, dry basis (dscfm)

conversion factor (pg/g)
conversion factor (sec/min)

= mercury emission rate (g/s)

10. Mercury emission rate (Ton/yr)

ET/yr
Where:

mp

Vmstd

2.205 x 10°

10°

Qstd

60

Cap

2000

Eler

|

m’l

|4

mstd

10°

][ 2.205x107 ](Q,,d X 60)[

= mercury collected in sample (total pg)
volume metered, standard (dscf)
conversion factor (lb/g)
conversion factor (pg/g)

= volumetric flow rate at standard conditions, dry basis (dscfm)

= conversion factor (min/hr)
= capacity factor for process (hours operated/year)
= conversion factor (Ib/Ton)

= mercury emission rate (Ton/yr)
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28.6714
76.5983
2.205E-03
1.0E+06
99,540

60

4.9293E-03

28.6714

76.5983

99,540

1.0E+06
60

6.2098E-04

28.6714
76.5983
2.205E-03
1.0E+06
99,540
60
8,760
2000

Mg
dscf
ib/g
Hg/g
dscfm
min/hr

Ib/hr

Hg

dscf
dscfm
Hg/g
sec/min

g/s

Mg
dscf

Ib/g
Jlelje]
dscfm
min/hr
hours/yr
Ib/Ton

2.1590E-02 Ton/yr
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Wheelabrator South Broward, Inc.
Clean Air P roject No: 10455 USEPA Method 5/29 Mercury Sample Calculations
Unit 1 FF Outlet

14. Mercury emission rate - Fd-based (Ib/MMBtu)

m 2.205x1073 20.9
E = n F) ——"
e (Vm, J[ 10° j( "’)[20.9 -0, ]

Where:
mp = mercury collected in sample (total pg) = 28.6714 ug
Vinstd = volume metered, standard (dscf) = 76.5983 dscf
2.205x10% = conversion factor (Ib/g) = 2.205E-03 lib/g
10° = conversion factor (pg/g) = 1.0E+06 ug/g
Fq = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,570 dscf/MMBtu
0, = proportion of oxygen in the gas stream by volume (%) = 9.1 %
20.9 = oxygen content of ambient air (%) = 209 %
Erg = mercury emission rate - Fd-based (Ib/MMBtu) = 1.4037E-05 Ib/MMBtu

12. Mercury emission rate - Fc-based (Ib/MMBtu)

-3
£, <™ 2.205210 () 100
V. . 10 co,

Where:
mg = mercury coliected in sample (total pg) = 286714 Hg
Vmstd = volume metered, standard (dscf) = 76.5983 dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
10° = conversion factor (ug/g) = 1.0E+06 ug/g
Fe = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 1,820 dscf/MMBtu
CO, = proportion of oxygen in the gas stream by volume (%) = 103 %
100 = conversion factor = 100
Erc = mercury emission rate - Fc-based (Ib/MMBtu) = 1.4804E-05 Ib/MMBtu
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LOGIC FOR TREATING DETECTION LIMITS

(all metals except mercury)

1. Logic for Determining Maximum Allowable Front-Half Blank Correction {(mgp.aj0w)

CASE 1 CASE 2
Meg = D Mgg = ND
Rule
ND=0  megaion = M29 Rule Meg.alow = 0
ND=1x  Mgg.aiew = M29 Ruie Meg.afiow = 0
ND=0.5x MErg.aiow = M29 Rule Meg.aiow = 0

2. Logic for Determining Blank-Corrected Front-Half Sample Amount {m¢)

CASE 1 CASE 2

MEs - MEp.aiow > MDL MEgg - Meg-ajow < MDL
Rule
ND=0  mMe=Mgg- Megoaliow me =< MDL
ND=1x Mg = Mes - Megaliow mg = < MDL
ND=0.5x Mg = Meg - Meg.aliow mg = < MDL

3. Logic for Determining Maximum Allowabie Back-Half Blank Correction (Mgg_aiow)

CASE 1 CASE 2
Mpgg = D Mgg = ND
Rule
ND=0 Myg.anow = M29 Rule Mpg.allow = 0
ND=1x  Mgg.gow = M29 Rule MpB-aliow = 0
ND=0.5x Mpgpg.aiow = M29 Rule Mpa_atiow = 0

4. Logic for Determining Blank-Corrected Back-Half Sample Amount (mg)

CASE 1 CASE 2

Mgs - Mgg.ajow > MDL Mgs - Mag.afow < MDL
Rule
ND=0  mg=mgs - Mgg.ajow mg = < MDL
ND=1x  mg = Mgg - Mpp-aliow mg = < MDL
ND=0.5x mg = mgg - Mgg_allow mg = < MDL

5. Logic for Adding Front and Back-Half Corrected Samples (m,)

CASE 1 CASE 2 CASE 3

Both are D One is D, other is ND Both are ND
Rule
ND=0 mp=meg+mg m,=D m, = < Sum ND
ND=1x m, =mg+mg m, = < [D + ND] m, =< Sum ND
ND=0.5x mp=me+mg m, = <[D + 0.5ND] m, = < 0.5 Sum ND

Definitions and Notes
The term "Rule” refers to the rule being implemented for hanMDLing non-detectable quantities in summations

MDL = minimum detection limit.

D = Detectable quantity reported as D.

ND = Non-Detectable quantity reported at a value of ND.

If Front and Back-Half fractions are combined, then only Items 1 and 2 are used.
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Method 5/29 Beryilium Analyte Calculations

. Unit 1 FF Outlet

USEPA Method 5/29
Beryllium Analyte Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, resulls, and all calculations are carried to sixteen decimal places

throughout. The final table is formatted to an appropriate number of significant figures.

Note: Please see the preceding page concerning treatment of minimum detection limits and mathematical operatlons on values
that are below minimum deftection limits.

042208 125122
1. Maximum front-half blank correction criteria (ug) -
2
3.141593 D
A =(1.4
4 2.54
Where:
D = diameter of filter used in sample apparatus = 8.2 cm
14 = allowable blank per square inch of filter area = 14 pg/in2
254 = conversion constant = 2.54 cm/in
4 = conversion constant = 4
3.141593 = conversion constant (pi) = 3.141593
A = maximum front-half blank correction criteria = 12.46 uo
2. Allowable blank correction - combined front and back-half sample fractions (ug)
™ £ _aliow =mg Ffmg <4+1
. M 15 atiow =MAX [A+1, MIN (mg, 0.05xmy )] ifmpy >4+1
Where:
Meg = beryllium amount in combined front- and back-half blank = <0.0500 ug
Megg = beryllium amount in combined front- and back-half sample = <0.0500 ug
A+1 = max combined front- & back-half blank correction criteria = 12.46 [VIe]
0.05 x meg = 5% of combined front- and back-half sample amount = <0.0025 ug
MAX = arithmetic operator that returns the maximum of two values
MIN = arithmetic operator that returns the minimum of two values
MEB-aliow = allowable combined Beryllium blank correction = 0.0000 [Vis]
NOTE: In this case, the first criteria applies.
3. Combined front- and back-half sample corrected for allowable blank (ug)
mn = mFS - mFB—allow
Where:
Mes = beryllium amount in combined front- and back-half sampie = <0.0500 Hg
Meg-aliow = allowable combined beryliium blank correction = 0.0000 Mg
my = blank-corrected beryllium in combined sample = <0.0500 [¥is]
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

USEPA Method 529 Beryilium Sample Calculations

USEPA Method 5/29
Beryllium Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. |t may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

1. Beryllium concentration (Ib/dscf)

m, Y 2205x107
o« )
mstd
Where:
m, = berytlium collected in sample (total ng)
Vst = volume metered, standard (dscf)
2.205x10° = conversion factor (ib/g)
10° = conversion factor (ug/g)
Csa = beryllium concentration (Ib/dscf)

2. Beryllium concentration (ug/dscm)

m
c, =[ n J(35.31)
Vm:ld
Where:
mn = beryllium collected in sample (total ug)
Vst = volume metered, standard (dscf)
35.31 = conversion factor (dscf/dscm)
Ced = beryllium concentration (ug/dscm)

3. Beryllium concentration (mg/dscm)

c., _(.m, (35.31]
V... \ 1000

Where:
m, = beryllium collected in sample (total ug)
Vinstd = volume metered, standard (dscf)
35.31 = conversion factor (dscf/dscm)
1000 = conversion factor (pg/mg)
Csa = beryllium concentration (mg/dscm)
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042208 125154

<0.0500 Hg

76.5983 dscf
2.205E-03 Ib/g

1.0E+06  ug/g

<1.4393E-12 Ib/dscf

<0.0500 ug
76.5983 dscf
35.31 dscf/dscm

<2.3049E-02 pg/dscm

<0.0500 ug

76.5983 dscf
35.31 dscf/dscm
1000 ug/mg

<2.3049E-05 mg/dscm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

4. Beryllium concentration (ug/Nm3 dry)

Csd

Where:
m'\
Vinsto
35.31
68
32
460

Ceu

= [an ](35'31{22"'—46()}
mstd + 460

beryllium collected in sample (total pg)
volume metered, standard (dscf)

= conversion factor (dscf/dscm)

standard temperature (°F)

= nommal temperature (°F)

°F to °R conversion constant

beryllium concentration (ug/Nm3 dry)

§. Beryllium concentration corrected to x% oxygen (Ib/dscf example)

C:dx

Where:
Csd
X
0,
209

Csdx

-, 209 —x
209-0,

= beryllium concentration (lb/dscf)

= oxygen content of corrected gas (%)

= proportion of oxygen in the gas stream by volume (%)
= oxygen content of ambient air (%)

beryllium concentration corrected to x% oxygen (Ib/dscf)

6. Beryllium concentration corrected to y% carbon dioxide (Ib/dscf example)

Cay

Where:
Csd

Y
COZ

Csdy

= proportion of carbon dioxide in the gas stream by volume (%)

= C:d Y
co,

beryllium concentration (Ib/dscf)
carbon dioxide content of corrected gas (%)

beryllium conc. corrected to y% carbon dioxide (Ib/dscf)

7. Beryllium concentration at actual gas conditions (Ib/acf example)

C,
Where:
Csd
Qsld
Q,

Cs

_ C[Q_J
Qa

beryllium concentration (Ib/dscf)
volumetric flow rate at standard conditions, dry basis (dscfm)
volumetric flow rate at actual conditions (acfm)

beryllium concentration at actual gas conditions (Ib/acf)
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<0.0500
76.5983
35.31
68
32
460

<2.4735E-Q2

<1.4393E-12
7.0
9.1
209

<1.7012E-12

<1.4393E-12
12.0
10.3

<1.6792E-12

<1.4393E-12
99,540
183,901

<7.7906E-13

Mg

dscf
dscfidscm
°F

°F

pg/Nm® dry

Ib/dscf
%
%
%

Ib/dsct @ x%0;

Ib/dscf
%
%

Ib/dscf @ y%CO,

Ib/dscf
dscfm
acfm

Ib/acf
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

8. Beryllium emission rate (lb/hr)

Elb/hr

Where:
My
Vmstd
2205 x 10°
10°
Qsld
60

Epme

mﬂ

[ 222 0, )

= beryllium coltected in sample (total pg)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

conversion factor (ug/g)

= volumetric flow rate at standard conditions, dry basis (dscfm)
= conversion factor (min/hr)

= beryllium emission rate (Ib/hr)

9. Beryllium emission rate (g/s)

E/.r

g

Where:
Mp
Vmstd
Qq
10°
60

Egls

m 9

n td
Vs hm%m

= beryllium collected in sample (total pg)

= volume metered, standard (dscf)

= volumetric flow rate at standard conditions, dry basis (dscfm)
= conversion factor (ug/g)

= conversion factor (sec/min)

= beryllium emission rate (g/s)

10. Beryllium emission rate (Ton/yr)

ET/yr

Where:
My
Vmsld
2205x 10°
10°
Qo
60
Cap
2000

Eronnyr

m’l

2.205x107 Cap ]
= 0
[ Vms'd ][ 106 ](Q:!d )(6 {2000

= beryllium collected in sample (total pg)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

= conversion factor (ug/g)

volumetric flow rate at standard conditions, dry basis (dscfm)
= conversion factor (min/hr)

= capacity factor for process (hours operated/year)

= conversion factor (Ib/Ton)

= beryllium emission rate (Ton/yr)
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<0.0500
76.5983
2.205E-03
1.0E+06
99,540
60

<8.5962E-06

<0.0500
76.5983
99,540
1.0E+06
60

<1.0829E-06

<0.0500
76.5983
2.205E-03
1.0E+06
99,540
60
8,760
2000

<3.7651E-05

Hg
dscf
Ib/g
Ho/g
dscfm
min/hr

Ib/hr

Hg
dscf

dscfm

Hg/g
sec/min

gls

Hg

dscf
Ib/g
Hg/g
dscfm
min/hr
hours/yr
Ib/Ton

Ton/yr
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Method 529 Beryllium Sample Calculations
. Unit 1 FF Outlet

11. Beryllium emission rate - Fd-based (Ib/MMBtu)

m 2.205 x107° 20.9
E =| n FYy <7
Fd [Vm ][ 10° J( ")[20.9 -0, ]

Where:
m, = beryllium coliected in sample (total ug) = <0.0500 Hg
Vinstd = volume metered, standard (dscf) = 76.5983 dscf
2.205x 10° = conversion factor (Ib/g) = 2205E-03 Ib/g
10° = conversion factor (ug/g) =  1.0E+06 Hg/g
Fg = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,570 dscf/MMBtu
0, = proportion of oxygen in the gas stream by volume (%) = 9.1 %
209 = oxygen content of ambient air (%) = 209 %
Erq = peryllium emission rate - Fd-based (Ib/MMBtu) = <2.4480E-08 Ib/MMBtu

12. Beryllium emission rate - Fc-based (Ib/MMBtu)

m 2.205 x 107 100
EF!: = . 6 (Fc
Vosa 10 co,

Where:
m, = beryllium collected in sample (total ug) = <(0.0500 Hg
Vst = volume metered, standard (dscf) = 76.5983 dscf

2.205E-03  Iblg

2.205x 10° = conversion factor (Ib/g)

10° = conversion factor (ug/g) = 1.0E+06 ug/g
Fe = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 1,820 dscf/MMBtu
CO, = proportion of oxygen in the gas stream by volume (%) = 10.3 %
100 = conversion factor = 100
Ege = beryllium emission rate - Fc-based (Ib/MMBtu) = <2.5467E-08 |b/MMBtu
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Method 5/28 Cadmium Analyte Calcuiations
Unit 1 FF Outlet

USEPA Method 5/29
Cadmium Analyte Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated efectronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted fo an appropriate number of significant figures.

Note: Please see the preceding page concerning treatment of minimum detection limits and mathematical operations on values
that are befow minimum detection limits.

042208 125208
1. Maximum front-half blank correction criteria (pg) -

2
p _ (1_4)(3.141593j( D ]
- 4 2.54

Where:
D = diameter of filter used in sample apparatus = 8.2 cm
1.4 = allowable blank per square inch of filter area = 1.4 pg/in®
2.54 = conversion constant = 2.54 cm/fin
4 = conversion constant = 4
3.141593 = conversion constant (pi) = 3.141593
A = maximum front-half blank correction criteria = 12.46 [Ve]

2, Allowable blank correction - combined front and back-half sample fractions (ug)

M £p —allow =My ifmFB £A4+1
™ 55 atiow =MAX [A+1, MIN (mey, 0.05xmy )] if mg >A4+1
Where:

Meg = cadmium amount in combined front- and back-half blank = <0.2000 [Te]

Mgs = cadmium amount in combined front- and back-haif sample = <0.2000 [Ve]

A+1 = max combined front- & back-half blank correction criteria = 12.46 [Vs]

0.05 X meg = 5% of combined front- and back-half sample amount = <0.0100 Mg

MAX = arithmetic operator that returns the maximum of two values

MIN = arithmetic operator that returns the minimum of two values

MEg-aliow = allowable combined Cadmium blank correction = 0.0000 [Vie]

NOTE: In this case, the first criteria applies.

3. Combined front- and back-half sample corrected for allowable blank (pg)
m, =Mpgs — Meg_aniow
Where:

Meg = cadmium amount in combined front- and back-half sample = <0.2000 [Vle]

MEB-aliow = allowable combined cadmium blank correction = 0.0000 [T0s]

my = blank-corrected cadmium in combined sampie = <0.2000 [Ve]
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SS Metals-1 Version 2008-12a QA/QC
Copyright © 2006 Clean Air Engineering Inc. Date




Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Method 5/29 Cadmium Semple C
Unit 1 FF Outlet

USEPA Method 5/29
Cadmium Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

042208 125220
1. Cadmium concentration (Ib/dscf) e

m, | 2.205x107
Ca V7 10°
mstd
Where:
m, = cadmium collected in sample (total ug) = <0.2000 ug
Vinstd = volume metered, standard (dscf) = 76.5983 dscf

2.205E-03 Ib/g
1.0E+06 Hg/g

2.205x 10° = conversion factor (Ib/g)
108 = conversion factor (ug/g)

Csy = cadmium concentration (Ib/dscf) <5.7573E-12 Ib/dscf

2. Cadmium concentration (ug/dscm)

c, = [V’"" J(35.31)

mstd
Where:
m, = cadmium collected in sample (total ug) = <0.2000 ug
Vinsta = volume metered, standard (dscf) =  76.5983 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Csq = cadmium concentration (ug/dscm) = <9.2195E-02 pg/dscm

3. Cadmium concentration (mg/dscm)

c. :( m, J[3s.31}
V. s )\ 1000

Where:
my = cadmium collected in sample (total ug) = <0.2000 [¥s]
Vinstd = volume metered, standard (dscf) = 76.5983 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
1000 = conversion factor (ug/mg) = 1000 po/mg
Csa = cadmium concentration (mg/dscm) = <9.2195E-05 mg/dscm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Method 5/28 Cadmium Sample Calculations .

Unit 1 FF Qutlet

4. Cadmium concentration (ug/Nm3 dry)

C., =( 7 ](35.31)[w]
Vo 32 + 460
Where:
mp = cadmium collected in sample (total pg) = <0.2000 Hg
Vinsta = volume metered, standard (dscf) = 76.5983 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F to °R conversion constant = 460
Csa = cadmium concentration (ug/Nm3 dry) = <9.8941E-02 g/Nm? dry

§. Cadmium concentration corrected to x% oxygen (Ib/dscf example)

209 —x
C:dx = C:d
209-0,
Where
Csq = cadmium concentration (Ib/dscf) = <5.7573E-12 Ib/dscf
X = oxygen content of corrected gas (%) = 7.0 %
0O, = proportion of oxygen in the gas stream by volume (%) = 9.1 %
209 = oxygen content of ambient air (%) = 209 %
Coax = cadmium concentration corrected to x% oxygen (Ib/dscf) = <6.8050E-12 Ib/dscf @ x%O;

6. Cadmium concentration corrected to y% carbon dioxide (Ib/dscf example)

Cy =Cy 2
¢ “\ co,
Where:
Cgy = cadmium concentration (Ib/dscf) = <5.7573E-12 Ib/dscf
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 10.3 %
Coay = cadmium conc. camrected to y% carbon dioxide (Ib/dscf) = <6,7167E-12 Ib/dscf @ y%CO,

7. Cadmium concentration at actual gas conditions (Ib/acf example)

Ca = C:d [QAJ

o,
Where:
Cea = cadmium concentration (Ib/dscf) = <5.7573E-12 Ib/dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 99,540 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 183,901 acfm
Ca = cadmium concentration at actual gas conditions (Ib/acf) = <3.1162E-12 Ib/acf
P by Clean Air Engineering Proptt y Software
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

8. Cadmium emission rate (Ib/hr)

Elb/hr

Where:
r“I‘I

Vmstd

2.205 x 10°

108
Qs(d
60

EIl:llhr

_ ( ];n J[z.zos x107 ](Q,cd Y60)

mstd 106

= cadmium collected in sampie (total ug)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

= conversion factor (Ha/g)

= volumetric flow rate at standard conditions, dry basis (dscfm)
= conversion factor (min/hr)

= cadmium emission rate (Ib/hr)

9. Cadmium emission rate (g/s)

E

gls

Where:
My

Vrnstd
Qs!d

10°
60

Egls

10. Cadmium emission

E

Tiyr

Where:
mn
Vrnsld
2.205x 10°
10°
Qstd
60
Cap
2000

E Tonlyr

mn Q td

=7 | {ioKe0)

= cadmium collected in sample (total pg)

= volume.metered, standard (dscf)

= volumetric flow rate at standard conditions, dry basis (dsctm)
= conversion factor (ug/g)

= conversion factor (sec/min)

cadmium emission rate (g/s)
rate (Ton/yr)

m, | 2.205x107 Cap
=|_n 60) —£
(V J[ 10° )(Q’“’X 0)( 2000]

mstd

= cadmium collected in sample (total ug)

volume metered, standard (dscf)

= conversion factor (Ib/g)

conversion factor (ug/g)

= volumetric flow rate at standard conditions, dry basis (dscfm)
= conversion factor (min/hr)

= capacity factor for process (hours operated/year)

= conversion factor (Ib/Ton)

= cadmium emission rate (Ton/yr)
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USEPA Method 529 Cadmium Sample Calculations

<0.2000
76.5983
2.205E-03
1.0E+06
99,540
60

<3.4385E-05

<0.2000
76.5983
99,540
1.0E+06
60

<4.3317E-06

<0.2000
76.5983
2.205E-03
1.0E+06
99,540
60
8,760
2000

<1.5061E-04

Mg
dscf

Ib/g
ug/g
dscfm
min‘hr

Ib/hr

Hg
dscf

dscfm
Ho/g

sec/min

gls

Hg
dscf

Ib/g
ug/g
dscfm
min/hr
hours/yr
Ib/Ton

Ton/yr
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Wheelabrator South Broward, Inc.

Clean Air Project No: 10455 USEPA Method 529 Cadmium Sample Calculation
Unit 1 FF Outlet
11. Cadmium emission rate - Fd-based (Ib/MMBtu)
E _( m, ][2.205x10‘3](F)( 20.9 ]
Fd - 6 d
V. .. 10 209-0,
Where:
Ma = cadmium collected in sample (total ug) = <0.2000 [¥s]
Vinstd = volume metered, standard (dscf) = 76.5983 dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 ug/g
Fq = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,570 dscf/MMBtu
0O, = proportion of oxygen in the gas stream by volume (%) 9.1 %
20.9 = oxygen content of ambient air (%) = 20.9 %
Erq = cadmium emission rate - Fd-based (Ib/MMBtu) = <9.7920E-08 Ib/MMBtu
12. Cadmium emission rate - Fc-based (Ib/MMBtu)
m, ) 2.205x107° 100
Ere =y 0 %) o
mstd 2
Where:
mp = cadmium collected in sample (total ug) = <0.2000 [Vs]
Vinstd = volume metered, standard (dscf) = 76.5983 dscf
2.205x10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 pg/g
Fe = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 1,820 dscf/MMBtu
CO, = proportion of oxygen in the gas stream by volume (%) = 10.3 %
100 = conversion factor = 100
Efe = cadmium emission rate - Fc-based (Ib/MMBtu) = <1.0187E-07 1b/MMBtu
Prepared by Ciean Air Engineering Proprietary Software
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Method 5/29 Lead Analyte Calculstions

. Unit 1 FF Outlet

USEPA Method 5/29
Lead Analyte Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

Note: Please see the preceding page concerning treatment of minimum detection limits and mathematical operations on values
that are below minimum detection limits.

042208 125234
1. Maximum front-half blank correction criteria (ug) -
2
3.141593 D
A =(1.4
4 2.54
Where:
D = diameter of filter used in sample apparatus = 8.2 cm
1.4 = allowable blank per square inch of filter area = 1.4 pg/in2
2.54 = conversion constant = 2.54 cm/in
4 = conversion constant = 4
3.141593 = conversion constant (pi) = 3.141593
A = maximum front-half blank correction criteria = 12.46 ug
2. Allowable blank correction - combined front and back-half sample fractions (ug)
mFE—nIIow =ml'-5 ifmFE S'A+1
. M s atiow =MAX [A+1, MIN (mp, 0.05xmy)]ifmey >A4+1
Where:
Meg = lead amount in combined front- and back-half blank = 0.2661 ug
Mes = lead amount in combined front- and back-half sample = 0.7734 g
A+1 = max combined front- & back-half blank correction criteria = 12.46 Hg
0.05 x mes = 5% of combined front- and back-half sample amount o= 0.0387 Hg
MAX = arithmetic operator that returns the maximum of two values
MIN = arithmetic operator that retums the minimum of two values
Meg-aliow = allowable combined Lead blank correction = 0.2661 g
NOTE: In this case, the first criteria applies.
3. Combined front- and back-half sample corrected for allowable blank (ug)
mn = mFS - mFB—aIIow
Where:
Mes = lead amount in combined front- and back-half sample = 0.7734 ug
Mep-aliow = allowable combined lead blank correction = 0.2661 ug
my = blank-corrected lead in combined sample = 0.5073 g
Prepared by Clean Alr Englneering Proprietary Software
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

USEPA Method 5/29 Lead Sample Calculations .

USEPA Method 5/29
Lead Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the resulfs are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted fo an appropriate number of significant figures.

042208 125242
Lt

1. Lead concentration (Ib/dscf)

m, | 2.205x107
« )

mstd

Where:

m, = lead collected in sample (total ug) = 0.5073 ug
Vinsta = volume metered, standard (dscf) = 76.5983  dscf
2.205x 10° = conversion factor (Ib/g) = 2205E-03 Ib/g
108 = conversion factor (ug/g) =  1.0E+06 ug/g
Csy = lead concentration (Ib/dscf) = 1.4604E-11 Ib/dscf

2. Lead concentration (ug/dscm)

o =[Vm" ](35.31)

. msid
Where:
my, = lead collected in sampie (total pug) = 05073 ug
Vmstd = volume metered, standard (dscf) = 76.5983 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Csa = |lead concentration (ug/dscm) = 2.3387E-01 pg/dscm
3. Lead concentration (mg/dscm)
m, | 35.31
Cu ~ v, \1000
mstd
Where:
m, = |lead collected in sample (total ug) = 0.5073 ug
Vinstd = volume metered, standard (dscf) = 76.5983 dscf
35.31 = conversion factor (dscf/dscm) = 36.31 dscf/dscm
1000 = conversion factor (ug/mg) = 1000 ug/mg
Csa = lead concentration (mg/dscm) = 2.3387E-04 mg/dscm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

4. Lead concentration (ug/Nm3 dry)

USEPA Method 5/29 Lead Sample Calculations

= 0.5073 7]
= 76.5983 dscf
= 35.31 dscf/dsem

c., =[ ’”" ](35.31)(MJ
Vo 32 + 460

Where:

Mp = lead collected in sample (total pg)

Vensid = volume metered, standard (dscf)

35.31 = conversion factor (dscf/dscm)

68 = standard temperature (°F)

32 = normal temperature (°F)

460 = °F to °R conversion constant

Cea = lead concentration (pg/Nm3 dry)

= 68 °F

= 32 °F

= 460

= 2.5098E-01 pg/Nm?dry

5. Lead concentration corrected to x% oxygen (Ib/dscf example)

_ 209 -x

C:dx - Csd am 6o

209-0,

Where:

Cad = lead concentration (Ib/dscf)
X = oxygen content of corrected gas (%)
0O, = proportion of oxygen in the gas stream by volume (%)
20.9 = oxygen content of ambient air (%)
Ciax = lead concentration corrected to x% oxygen (Ib/dscf)

6. Lead concentration corrected to y% carbon dioxide (Ib/dscf example)

c, =C [ Y
ly sd
co,
Where:
Csq = lead concentration (lb/dscf)
y = carbon dioxide content of corrected gas (%)
CO, = proportion of carbon dioxide in the gas stream by volume (%)
Csay = lead conc. corrected to y% carbon dioxide (Ib/dscf)

7. Lead concentration at actual gas conditions (Ib/acf example)

Ca = C:d [QEJ_
.
Where:
Ceq = lead concentration (lb/dscf)
Qgra = volumetric flow rate at standard conditions, dry basis (dscfm)
Q, = volumetric flow rate at actual conditions (acfm)
C. = lead concentration at actual gas conditions (Ib/acf)
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1.4604E-11 Ib/dscf

= 7.0 %
= 9.1 %
= 20.9 %

= 1.7262E-11 Ib/dscf @ x%O,

= 1.4604E-11 Ib/dscf
12.0 %
10.3 %

1.7038E-11 Ib/dscf @ y%CO,

1.4604E-11 Ib/dscf
99,540 dscim
= 183,901 acfm

7.9048E-12 Ib/acf
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Method 529 Lead Sample Calculations
Unit 1 FF Outlet .

8. Lead emission rate (Ib/hr)

E,. =[ m, ][2.205x10'3 ]( - Y60)

Vm:ld 106
Where:

m, = lead coftected in sample (total pg) = 0.5073 Hg
Vimstd = volume metered, standard (dscf) =  76.5983 dscf
2.205x10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
10° = conversion factor (lug/g) = 1.0E+06 yg/g
Qgq = volumetric flow rate at standard conditions, dry basis (dscfm) = 99,540 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Erpsmr = lead emission rate (Ib/hr) = 8.7222E-05 ib/hr

9. Lead emission rate (g/s)
m, 9

E | & td
Vo | 10°)60)

Where:
my = lead collected in sample (total pg) = 0.5073 Hg
Vinstd = volume metered, standard (dscf) = 76.5983 dscf
Qg9 = volumetric flow rate at standard conditions, dry basis (dscfm) = 99,540 dscfm
10° = conversion factor (ug/g) = 1.0E+06 g/g
60 = conversion factor (sec/min) = 60 sec/min
Egrs = |lead emission rate (g/s) = 1.0988E-05 g/s

10. Lead emission rate (Ton/yr)

m, ) 2.205x10 Cap
ET/yr = [V J( 106 ](Qsld X6O{M]

mstd

Where:
my, = lead collected in sample (total pg) = 0.5073 ug
Vinstd = volume metered, standard (dscf) =  76.5983 dscf
2.205 x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (pg/g) = 1.0E+06 pg/g
Qg4 = volumetric flow rate at standard conditions, dry basis (dscfm) = 99,540 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Cap = capacity factor for process (hours operated/year) = 8,760 hours/yr
2000 = conversion factor (Ib/Ton) = 2000 Ib/Ton
Eronyr = lead emission rate (Ton/yr) = 3.8203E-04 Tonlyr
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
. Unit 1 FF Outlet

11. Lead emission rate - Fd-based (Ib/MMBtu)

m_ ) 2.205 %10 20.9
Erd =(V ] ][ 10° ](F"{zo 9-0 ]
msid 7 W

USEPA Method 5/29 Lead Sample Calculations

Where:
mg = lead collected in sample (total ug) = 0.5073 ug
Vnstd = volume metered, standard (dscf) = 76.5983 dscf
2.205x 10° = conversion factor (ib/g) = 2.205E-03 |lb/g
108 = conversion factor (ug/g) = 1.0E+06 pg/g
Fa = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,570 dscf/MMBtu
()} = proportion of oxygen in the gas stream by volume (%) = 9.1 %
209 = oxygen content of ambient air (%) = 20.9 %
Egqg = lead emission rate - Fd-based (Ib/MMBtu) = 2.4839E-07 Ib/MMBtu

12. Lead emission rate - Fc-based (Ib/MMBtu)

m 2.205 x107* 100
EFc = V . 6 (Fc
mstd 10 COZ

Where:
m, = lead collected in sample (total ug) = 0.5073 ug
Vnstd = volume metered, standard (dscf) = 76.5983 dscf
2.205 x 107 = conversion factor (lb/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 pg/g
Fe = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 1,820 dscf/MMBtu
CO, = proportion of oxygen in the gas stream by volume (%) = 10.3 %
100 = conversion factor = 100
Ere = lead emission rate - Fc-based (ib/MMBtu) = 2.5841E-07 Ib/MMBtu
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

USEPA Method 13B (Total Fiuorides)
Sampling, Velocity and Moisture Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. I/t may not be possible to exactly duplicate
these results using a calculator. The reference method data, resuits, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

1. Volume of water collected (wscf)

Vw.\‘ld

Where:
Vlc
0.04707

szld

= (0.04707 },.)

= total volume of liquid collected in impingers and silica gel (ml)
= ideal gas conversion factor (ft3 water vapor/ml or gm)

2. Volume of gas metered, standard conditions (dscf)

Yq
AH
17.64
13.6
460

Vmsld

) (17.64)v, )(P,,,,, + %J{y,)

(460+T,)

= barometric pressure (in. Hg)

= average dry gas meter temperature (°F) =
= volume of gas sample through the dry gas meter at meter =

conditions (dcf)

= gas meter correction factor (dimensionless)
= average pressure drop across meter box orifice (in. H,0)
= standard temperature to pressure ratio (°R/fin. Hg) =

= conversion factor (in. H,O/in. Hg)
= °F to °R conversion constant

= volume of gas sampled through the dry gas meter at standard

conditions (dscf)

3. Sample gas pressure (in. Hg)

P

5

Where:
Pbar

13.6

P
=Pbar+ £
13.6

= barometric pressure (in. Hg)
= sample gas static pressure (in. H,0)
= conversion factor (in. H,O/in. Hg)

= absolute sample gas pressure (in. Hg)
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volume of water vapor collected at standard conditions (ft3)

196.2
0.04707

9.24

= 30.00
82.02
36.18

0.9927
1.03
17.64
= 13.6
= 460

35.155

= 30.00
= -10.50
= 13.6

= 29.23

041808 140820
M

mi

2/l

ft3

in. Hg
°F
dcf

in. Hzo
°R/in. Hg
in.H,O/in. Hg

dscf

in. Hg
in. H,O
in. H,O/in. Hg

in. Hg
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

4, Actual water vapor pressure at sample gas temperature less than 212°F (in. Hg)

183036 - 504
3(7,-32)+273.15-46.13
e
I)v =
25.4
Where:
T = average sample gas temperature (°F) = 301.48 °F
18.3036 = Antoine coefficient = 18.3036 °K
3816.44 = Antoine coefficient = 3816.44 °K
273.15 = temperature conversion factor = 273.15 °K
46.13 = Antoine coefficient = 46.13 °K
254 = conversion factor = 254 mm Hg/in. Hg
5/9 = Fahrenheit to Celsius conversion factor = 5/9 °C/°F
32 = temperature conversion (°F) = 32 °F
P, = vapor pressure, actual (in. Hg) = 29.23 in. Hg
5. Water vapor pressure at gas temperature greater than 212°F (in. Hg)
P, = P,
Where:
. Ps = absolute sample gas pressure (in. Hg) = 29.23 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.23 in. Hg
6. Moisture measured in sample (% by volume)
B - I/wsld
wWo
( mstd + szld)
Where:
Vnstd = volume of gas sampled through the dry gas meter at standard = 35.155 dscf
conditions (dscf)
Vstd = volume of water collected at standard conditions (scf) = 9.24 scf
Buo = proportion of water measured in the gas stream by volume = 0.2080
= 20.80 %
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

7. Saturated moisture content (% by volume)

PV
'B ws = P
s
Where:
P = absolute sample gas pressure (in. Hg) = 29.23 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.23 in. Hg
Bus = proportion of water vapor in the gas stream by volume at 1.0000
saturated conditions = 100.00 %

8. Actual water vapor in gas (% by volume)

B, = MINIMUM [B,,,B,,
Where:
Bus = proportion of water vapor in the gas stream by volume at = 1.0000

saturated conditions

Buwo = proportion of water measured in the gas stream by volume = 0.2080
B, = actual water vapor in gas = 0.2080
= 20.80 Y%
9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)
N, +CO =100 - CO, - O,
Where;

CO, = proportion of carbon dioxide in the gas stream by volume (%) = 10.6 %

0, = proportion of oxygen in the gas stream by volume (%) = 9.1 %

100 = conversion factor (%) = 100 %

N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.34 Y%
Prepared by Claan Air Englnesfing Proprietary Software
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

10. Molecular weight of dry gas stream (Ib/lb-mole)

M,

Where:
Mco2
Moz
Myz.co
CO,
0,
N,+CO
100

My

- (Meo ol (e ) )

(N, +CO)

0, /(1 00) + (MN,+co) (1 00)

= molecular weight of carbon dioxide (Ib/Ib-mole)

= molecular weight of oxygen (Ib/ib-mole)
= molecular weight of nitrogen and carbon monoxide (!b/lb-mole)
= proportion of carbon dioxide in the gas stream by volume (%)

= proportion of oxygen in the gas stream by volume (%)

= proportion of nitrogen and CO in the gas stream by volume (%)

conversion factor (%)

= dry molecular weight of sample gas (Ib/lb-mole)

11. Molecular weight of sample gas (Ib/lb-mole)

= (Md)(l - Bw)"'(MH,oXBw)

M

5

Where:
Bw
My
MH20

M,

= proportion of water vapor in the gas stream by volume
= dry molecular weight of sample gas (Ib/lb-mole)

molecular weight of water (Ib/ib-mole)

= molecular weight of sample gas, wet basis (Ib/lb-mole)

12. Velocity of sample gas (ft/sec)

C 7, +460
=(x,XC, )(*/E { . X2,) J

1

velocity pressure constant
pitot tube coefficient

wet molecular weight of sample gas, wet basis (Ib/lb-mole)

absolute sample gas pressure (in. Hg)
average sample gas temperature (°F)

average square roots of velocity heads of sample gas (in. H,0)

°F to °R conversion constant

sample gas velocity (ft/sec)
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]

44.00

32.00

28.00
10.6
9.1
80.3
100

30.06

0.2080
30.06
18.00

27.55

85.49
0.84
27.55
29.23
301.48
0.636
460

44.42

Ib/Ib-mole
Ib/lb-mole
Ib/Ib-mole
%
%
%
%

Ib/lb-mole

Ib/Ib-mole
Ib/Ib-mole

Ib/ib-mole

Ib/Ib-mole
in. Hg

°F

vin. H,0

ft/sec
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Qutlet

13. Volumetric flow rate of sample gas at actual gas conditions (acfm)

Q, = (60 X4, Xv,)

Where:
A = cross sectional area of sampling location (ftz)
Vs = sample gas velocity (ft/sec)
60 conversion factor (sec/min)
Q, = volumetric flow rate at actual conditions (acfm)

14. Total flow of sample gas (scfm)

0 J 68+460
¢ 29. 92 T, +460
Where:
Q, = volumetric flow rate at actual conditions (acfm)
Ps = absolute sample gas pressure (in. Hg)
29.92 = standard pressure (in. Hg)
Ts = average sample gas temperature (°F)
68 = standard temperature (°F)
460 = °F to °R conversion constant
Qs = volumetric flow rate at standard conditions, wet basis (scfm)

15. Dry flow of sample gas (dscfm)

0. =@, X-8,)

Where: ]
By = proportion of water vapor in the gas stream by volume
Qg = volumetric flow rate at standard conditions, wet basis (scfm)
Qgig = volumetric flow rate at standard conditions, dry basis (dscfm)

16. Dry flow of sample gas corrected to 7%0, (dscfm)

209-0,
Qur = (Q.rtd J

209-7
Where:
Qgig = volumetric flow rate at standard conditions, dry basis (dscfm)
O, = proportion of oxygen in the gas stream by volume (%)
20.9 = oxygen content of ambient air (%)
7 = oxygen content of corrected gas (%)
Qgta7 = volumetric flow rate at STP and 7%0,, dry basis (dscfm)
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64.00
44.42
60

170,560

170,560
29.23
29.92
3015

68
460

115,528

0.2080
115,528

91,493

91,493
9.1
20.9
7.0

77,921

ft?
ft/sec
sec/min

acfm

acfm
in. Hg
in. Hg
°F

°F

scfm

scfm

dscfm

dscfm
%
%
%

dscfm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Qutlet

17. Hourly time basis conversion of volumetric flow rate (Qgy example)

Qua-nr = (Q:ld—min )(60)

Where
Qgtg-min = volumetric flow rate, english units (ft¥min) = 91,493 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Qg = volumetric flow rate, hourly basis (dscf/hr) = 65,489,580 dscf/hr

18. Metric Conversion of Gas Volumes (Qg4 example)

60
Q:td—m(-'l"f‘-' = (Q:ld—engli.\-h (35 31 ]

Where:
Qgig-englisn = volumetric flow rate, english units (ft*/min) = 91,493 dscfm
35.31 = conversion factor (ft/m?) = 3531 ftm®
60 = conversion factor (min/hr) = 60 min/hr
Qsto-metric = volumetric flow rate, metric units (m*/hr) = 155468  dry std m3hr

19. Standard to Normal Conversion of Gas Volumes (Qg,q example)

32 + 460
‘ Q Normal = (Ot —merric {m]

Where:
Qsy-metric = volumetric flow rate, metric units (dry std m°/hr) = 155,468 dry std m°/nr
32 = normal temperature (°F) = 32 °F
68 standard temperature (°F) = 68 °F
460 = standard temperature in Rankine (68°F) = 460
Qnormal = volumetric flow rate, metric units (dry Nm*/hr) = 144,868 dry Nm’/hr
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

20. Percent isokinetic (%)

7 _ (0.09450)(T; + 460XV sa)
EXv &SR ke)a - B,,)

Where:
D, = diameter of nozzle (in} = 0.265 in.
B. = proportion of water vapor in the gas stream by volume = 0.2080
Ps = absoiute sample gas pressure (in. Hg) = 29.23 in. Hg
Te = average sample gas temperature (°F) = 301.5 °F
Vmnstd = volume of gas sample through the dry gas meter at standard = 35.155 dscf

conditions (dscf)

A = sample gas velocity (ft/sec) = 44.42 ft/sec
5] = total sampling time (min) = 63 min
0.0945 = conversion constant = 0.0945
460 = °F to °R conversion constant = 460
1 = percent of isokinetic sampling (%) = 102.78 %

21. Alternative Method 5 Post-Test Meter Calibration Factor
v _ o J(0.0319)(Tm +460)(28.96) ¢ \/m)

avg

q,, Y\ (BH GNP, + T 2)ML)

Where:
e = total sampling time (min) = 63 min
Vm = volume of gas sample through the dry gas meter at meter = 36.18 dcf

conditions (dcf)

T = average dry gas meter temperature (°F) = 82.02 °F
AHg = dry gas meter orifice coefficient = 1.7949
Phpar = barometric pressure (in. Hg) = 30.00 in. Hg
AH = average pressure drop across meter box orifice (in. H,0) = 1.026 in. H,0
My = dry molecular weight of sample gas (Ib/lb-mole) = 30.06 Ib/ib-mole
\IAH..,\,g = average of square root of pressure drop across meter orifice = 1.010 vin. H;0
0.0319 = conversion constant = 0.0319
28.96 = molecular weight of ambient air (Ib/ib-mote} = 28.96 Ib/ib-mole
13.6 = conversion factor (in. H,0/in. Hg) = 13.6 in.H,Ofin. Hg
460 = °F to °R conversion constant = 460
Yaa = alternative Method 5 post-test meter calibration factor = 0.9692
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

USEPA Method 13B
HF Analyte Calculations

USEPA Method 13B HF Analyte Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, resuits, and all calculations are carried to sixteen decimal places

throughout. The final table is formatted to an appropriate number of significant figures.

1. Fluoride to HF conversion factor

041808 140820

MW
K ur = A
nx MW r-
Where:
MWye = molecular weight of HF (mg/mg-mole) = 20.006 mg/mg-mole
MWE. = molecular weight of fluoride ion (mg/mg-mole) = 18.998 mg/mg-mole
n = molar ratio of fluoride to HF = 1.0 mole F/mole HF
Kur = conversion factor to convert mass F to mass HF = 1.053
2. Total HF collected (mg) ,
m _ % (SF—lvl +SF—2V2)
HF SOy AT T T
1000
Where:
Kir = conversion factor to convert mass F to mass HF = 1.053
Sk = fluoride concentration of sample fraction 1 (mg/liter) <0.0020 mgfliter
vy = liquid volume of sample fraction 1 (ml) = 682.0 mi
Sz = fluoride concentration of sample fraction 2 (mg/liter) 0.0000 mglliter
Vo = liquid volume of sample fraction 2 (ml) = 0.0 mi
1000 = conversion factor (ml/liter) = 1000 mi/liter
My = total HF collected in sample (mg) = <0.0014 mg
Note: Non-detects are treated as zero In summations.
DEFINITION

Fraction 1 = entire sample except last impinger containing applicable absorbing reagent.

Fraction 2 = last impinger containing applicable absorbing reagent, analyzed separately to evaluate collection efficiency.
If entire sample is analyzed as a single fraction, then data is included as Fraction 1 (Fraction 2 = 0).

3. Allowable blank subtraction (mg)

K, xB,x&i*va)

m, =
1000
m, =0 if B, < MDL
Where:
K = conversion factor to convert mass F to mass HF
Be = fluoride concentration of blank (mg/liter)
vy = liquid volume of sample fraction 1 (ml)
vy = liquid volume of sample fraction 2 (ml)
1000 = conversion factor (mi/liter)
my = allowable blank subtraction (mg)

Prepared by Clean Alr Englneering Proprictary Software
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0.0 mi

1000 ml/liter
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

4. Total HF collected, corrected for blank (mg)

mnb

Where:
My
my

Map

=My —m,

= total HF collected in sample (mg)
= allowable blank subtraction (mg)

= total HF collected, corrected for blank (mg)

§. Minimum detectable HF (mg)

- K,p L x &)

m
Mt 1000
Where:
Kug = conversion factor to convert mass F" to mass HF
MDL = minimum detectable fluoride concentration
vy = liquid volume of sample fraction 1 (ml)
/) = liquid volume of sample fraction 2 (ml)
1000 = conversion factor (ml/liter)
Mo = minimum detectable HF (mg)

6. Total HF value used in emission calculations (mg)

m, =MAXIMUM [m, or <m,y, ]
Where:

Mpup = total HF collected, corrected for blank (mg)

MupL = minimum detectable HF (mg)

m, = total HF value used in emission calcutations (mg)

7. Collection QC check (% mass collected in second fraction)

Kyp xSpy % B
EFF =100x— 1000
Myp
Where:
Kk = conversion factor to convert mass F to mass HF
Sk, = fluoride concentration of sample fraction 2 (mg/liter)
2 = liquid volume of sample fraction 2 (ml)
My = total HF collected in sample (mg)
1000 = conversion factor (ml/liter)
100 = conversion factor
EFF = Collection QC check (% mass collected in second fraction)
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<0.0014 mg
0.0000 mg
<0.0014 mg
1.053
0.002 mg/liter
682.0 ml
0.0 ml
1000 ml/liter
0.0014 mg
<0.0014 mg
0.0014 mg
<0.0014 mg
1.053
0.0000 mg/liter
0.0 ml
<0.0014 mg
1000 ml/liter
100 %
0.00 %
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Qutlet

USEPA Method 13B
HF Sample Calculations

USEPA Mi

hod 138 HF ple Calculat

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. If may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places

throughout. The final table is formatted to an appropnate number of significant figures.

1. HF concentration (Ib/dscf)

c _( m, ][2.205“0-3]
sd -
Voo 1000
Where:
mp = total HF collected, corrected for applicable blank (mg)
Vimstd = volume metered, standard (dscf)
2.205x 10° = conversion factor (Ib/g)
1000 = conversion factor (mg/g)
Ced = HF concentration (Ib/dscf)

2. HF concentration (ppmdv)

c _[ m, ]{o.ssoj[ 10° J
“ V,u N\ 1000 | MW
Where:
m, = total HF collected, corrected for applicable blank (mg)
Vst = volume metered, standard (dscf)
Mw = molecular weight of HF (g/g-mole)
0.850 = conversion factor (dscf/g-mole)
1000 = conversion factor (mg/g)
108 = conversion factor (ppm)
Csa = HF concentration (ppmdv)

3. HF concentration (ppmwv)

C, =C, [l - ﬁj
100
Where:
Csy = HF concentration (ppmdv)
Bw = actual water vapor in gas (% v/v)
100 = conversion factor (%)

Cw

HF concentration (ppmwv)
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<0.0014
35.1546
2.205E-03
1,000

<9.0089E-11

<0.0014
35.1546
20.006
0.850
1,000
10°

<0.0017

<0.0017
20.8047
100

<0.0014

041808 140820
M.Q

mg
dscf
Ib/g
mg/g

Ib/dscf

mg

dscf
g/g-mole
dscf/g-mole
mg/g

ppm

ppmdv

ppmdv
% viv
%

ppmwWY
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

4. HF concentration (mg/dscm)

m
C. =[ n ](35.31)
Vm.ﬂd
Where:
My = total HF collected, corrected for applicable blank (mg)
Vinstd = volume metered, standard (dscf)
35.31 = conversion factor (dscf/dscm)
Csg = HF concentration (mg/dscm)

5. HF concentration (mg/Nm?® dry)

., =[ 7y ](35.31)[w]
Vo 32 + 460
Where:
mg = total HF collected, corrected for applicable blank (mg)
Vmstd = volume metered, standard (dscf)
35.31 = conversion factor (dscf/dscm)
68 = standard temperature (°F)
32 = normal temperature (°F)
460 = °F to °R conversion constant
Cea = HF concentration (mg/Nm? dry)

6. HF concentration corrected to x% O, (ppmdv example)

209 —x

Csdx = C:d PP

209-0,

Where:

Csq = HF concentration (ppmdv)
X = oxygen content of corrected gas (%)
0, = proportion of oxygen in the gas stream by volume (%)
20.9 = oxygen content of ambient air (%)
Coux = HF concentration corrected to x%0O, (ppmdv)

7. HF concentration corrected to y% CO, (ppmdv example)

C =c.| 2
sdy sd [ C02 J
Where:
Csg = HF concentration (ppmdv)
y = carbon dioxide content of corrected gas (%)
CO, = proportion of carbon dioxide in the gas stream by volume (%)
Csay = HF concentration corrected to y%CO, (ppmdv)
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USEPA Method 138 HF Sample Calculali

<0.0014
35.1546
35.31

<0.0014

<0.0014
35.1546
35.31
68
32
460

<0.0015

<0.0017
7.0
9.1
20.9

<0.0020

<0.0017
12.0
10.6

<0.0020

r .

mg
dscf
dscf/dscm

mg/dscm

mg

dscf
dscf/dscm
°F

°F

mg/Nm? dry

ppmdv
%
%
%

ppmdv @ x%0,

ppmdv
%
%

ppmdv @ y%CO,
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Wheelabrator South Broward, inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

8. HF concentration at actual gas conditions (Ib/acf exampie)

C

a

Where:
Csa
Qg
Q,

C,

9. HF rate (Ib/hr)

Elb/hr

Where:
m,
vmsld
2.205 x 107
1000
Qg
60

Elb/hr
10. HF rate (kg/hr)
E kgl hr

Where:
mn
Vmsld
Qstd
60
108

Ekg/hr

11. HF rate (Ton/yr)

ET/ yr
Where:

mﬂ

Vmstd

2.205 x 107

1000

Qs(d

60

Cap

2000

ET/yr

c.[2)
Qa

= HF concentration (Ib/dscf)
= volumetric flow rate at standard conditions, dry basis (dscfm)
= volumetric flow rate at actual conditions (acfm)

= HF concentration at actual gas conditions (Ib/acf)

_ [an ][2.205 x107 ](Qm ¥60)

mstd 1000

= total HF collected, corrected for applicable blank (mg)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

= conversion factor (mg/g)

= volumetric flow rate at standard conditions, dry basis (dscfm)
= conversion factor (min/hr)

= HF rate (Ib/hr)

()

mstd

= total HF collected, corrected for applicable blank (mg)

= volume metered, standard (dscf)

= volumetric flow rate at standard conditions, dry basis (dscfm)
= conversion factor (min/hr)

= conversion factor (mg/kg)

HF rate (kg/hr)

m, ) 2.205x107 Cap
=] 60
(V J{ 1000 ](Q"" X )(2000]

mstd

= total HF collected, corrected for applicable blank (mg)

= volume metered, standard (dscf)

= conversion factor (lb/g)

= conversion factor (mg/g)

= volumetric flow rate at standard conditions, dry basis (dscfm)
= conversion factor (min/hr)

= capacity factor for process (hours operated/year)

= conversion factor (lb/Ton)

= HF rate (Ton/yr)
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USEPA Method 138 HF Sample Calculations

<9.0089E-11
91,493
170,560

<4.8326E-11

<0.0014
35.1546
2.205E-03
1,000
91,493
60

<0.0005

<0.0014

35.1546

91,493
60
106

<0.0002

<0.0014
35.1546
2.205E-03
1,000
91,493
60

8,760
2,000

<0.0022

Ib/dscf
dscfm
acfm

Ib/act

mg
dscf
Ib/g
mg/g
dscfm
min/hr

Ib/hr

mg
dscf
dscfm
min/hr
g/kg

kg/hr

mg

dscf
Ib/g
mg/g
dscfm
min/hr
hours/yr
Ib/Ton

Tonlyr
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Qutlet

12. HF rate - Fy-based (Ib/MMBtu)

E., =

Where:
My
Vmstd
2.205x 10°
1000
Fa
0,
20.9

Era

( m, J[z.zos x107 J(F )( 20.9 ]
L)
Vo 1000 20.9 -0,
= total HF collected, corrected far applicable blank (mg)
= volume metered, standard (dscf)
= conversion factor (Ib/g)
= conversion factor (mg/g)
= ratio of gas volume to heat content of fuel (dscf/MMBtu})

= propartion of oxygen in the gas stream by volume (%)
= oxygen content of ambient air (%)

= HF rate (Ib/MMBtu)

13. HF rate - F.-based (Ib/MMBtu)

EFc =

Where:
Mn
vmsld
2.205 x 10°
1000
Fe
CO,
100

Eec

m, (2205 x107 (F 100
Vo 1000 1 co,

= total HF collected, corrected for applicable blank (mg)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

= conversion factor (mg/g)

= ratio of gas volume to heat content of fue) (dsci/MMBtu)
= proportion of oxygen in the gas stream by volume (%)
= canversion factor

= HF rate (Ilb/MMBtu)
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<0.0014
35.1546
2.205E-03
1,000
9,570
9.1
209

<1.5221E-06

<0.0014
35.1546
2.205E-03
1,000
1,820
10.6
100

<1.5468E-06

mg

dscf

tb/g

mg/g
dscfiMMBtu
%

%

Ib/MMBtu

mg

dsct

Ibfg

mgfg
dscf/MMBtu
%

Ib/MMBtu
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 3 FF Qutlet

USEPA Method 23 (PCDD/F)
Sampling, Velocity and Moisture Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. If may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

042208 125414
1. Volume of water collected (wscf) ¢
Vo = (0.04707 )(,.)
Where:
Vie = total volume of liquid collected in impingers and silica gel (ml) = 720.1 mi
0.04707 = ideal gas conversion factor (ft° water vapor/ml or gm) = 0.04707  ftml
Visto = volume of water vapor collected at standard conditions (ft*) = 33.90 ftt
2. Volume of gas metered, standard conditions (dscf)
AH
(17.64)7, ) P, + == |(¥,)
v _ 13.6
i (460+T,)
Where:
Poar = barometric pressure (in. Hg) = 30.00 in. Hg
Tm = average dry gas meter temperature (°F) = 86.66 °F
Vo = volume of gas sample through the dry gas meter at meter = 136.51 dcf
conditions (dcf)
Yq = gas meter correction factor (dimensionless) = 0.9973
AH = average pressure drop across meter box orifice (in. H,O) = 0.92 in. H,O
17.64 = standard temperature to pressure ratio (*R/in. Hg) = 17.64 °R/in. Hg
13.6 = conversion factor (in. HyO/in. Hg) = 13.6 in.H;O/in. Hg
460 = °F to °R conversion constant = 460
Vst = volume of gas sampled through the dry gas meter at standard = 132.092  dscf
conditions (dscf)
3. Sample gas pressure (in. Hg)
P P Fi
= +
d 13,6
Where:
Poar = barometric pressure (in. Hg) = 30.00 in. Hg
Py = sample gas static pressure (in. H,0) = -9.20 in. H,O
13.6 = conversion factor (in. H,O/in. Hg) = 13.6 in. H,Ofin. Hg
Ps = absolute sample gas pressure (in. Hg) = 29.32 in. Hg
Prepared by Clean Alr Engineering Proprietary Software
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 3 FF Qutlet

4. Actual water vapor pressure at sample gas temperature less than 212°F (in, Hg)

18.3036 —Mﬁ]

P, =
254
Where:

Ts = average sample gas temperature (°F)
18.3036 = Antoine coefficient
3816.44 = Antoine coefficient
273.15 = temperature conversion factor
46.13 = Antoine coefficient
254 = conversion factor
5/9 = Fahrenheit to Celsius conversion factor
32 = temperature conversion (°F)
Py = vapor pressure, actual (in. Hg)

5. Water vapor pressure at gas temperature greater than 212°F (in. Hg)

P, = P,
Where:
P = absolute sample gas pressure (in. Hg)
Py = water vapor pressure, actual (in. Hg)

6. Moisture measured in sample (% by volume)

B — Vw:ld
wo
(Vm:td + szld)
Where:
Vimstd = volume of gas sampled through the dry gas meter at standard
conditions (dscf)
Viwstd = volume of water collected at standard conditions (scf)
Buwo = proportion of water measured in the gas stream by volume
epared by Clean Alr F Software
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293.46
18.3036
3816.44
273.15
46.13
25.4
5/9
32

29.32

29.32

29.32

132.092

33.90

0.2042
20.42

°F

°K

°K

°K

°K

mm Hg/in. Hg
°C/°F

°F

in. Hg

in. Hg

in. Hg

dscf

scf

%
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l Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 3 FF Outlet

7. Saturated moisture content (% by volume)

s, -5
s
Where:
Ps = absolute sample gas pressure (in. Hg) = 29.32 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.32 in. Hg
Bus = proportion of water vapor in the gas stream by volume at 1.0000
saturated conditions . = 100.00 %

8. Actual water vapor in gas (% by volume)

B, = MINIMUM |[B,,.B,, ]
Where:
Bus = proportion of water vapor in the gas stream by volume at = 1.0000
saturated conditions
Bwo = proportion of water measured in the gas stream by volume = 0.2042
B, = actual water vapor in gas = 0.2042
' = 2042 %
9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)
N, + CO =100 - CO, - O,
Where:
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.8 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.8 %
100 = conversion factor (%) = 100 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.40 %
Prepared by Clean Alr Engineering Proprietary Software
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 3 FF Outlet

10. Molecular weight of dry gas stream (Ib/Ib-mole)

Co,) (0,) (N, +CO)
M = (co, +{Mg =2+ -~z
d ( cq) (100) ( 0’)(100) ( N1+C0) (100)
Where:
Mcoz = molecular weight of carbon dioxide (Ib/Ib-mole) = 44.00 Ib/Ib-mole
Mg, = molecular weight of oxygen (Ib/lb-mole) = 32.00 ib/ib-mole
Mnz+co = molecular weight of nitrogen and carbon monoxide (Ib/lb-mole) = 28.00 Ib/Ib-mole
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.8 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.8 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.4 %
100 = conversion factor (%) = 100 %
My = dry molecular weight of sample gas (tb/ib-mole) = 29.96 Ib/ib-mole
11. Molecular weight of sample gas (Ib/ib-mole)
MJ =(Md)(1_Bw)+(MH10wa)
Where
By = proportion of water vapor in the gas stream by volume = 0.2042
My = dry molecular weight of sample gas (Ib/ib-mole) = 29.96 ib/Ib-moie
Mo = molecular weight of water (Ib/ib-mole) = 18.00 Ib/Ib-mole
M = molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.52 IbAb-mole

12. Velocity of sample gas (ft/sec)

v, =(K,,)(c,,>(m{ Tﬁ“"}
(. X2.)
Where:
Ky = velocity pressure constant = 85.49
C, = pitot tube coefficient = 0.84
M, = wet molecular weight of sample gas, wet basis (Ib/Ib-mole) = 27.52 Ib/lb-mole
P = absolute sample gas pressure (in. Hg) = 29.32 in. Hg
Ts = average sample gas temperature (°F) = 293.46 °F
AP = average square roots of velocity heads of sample gas (in. H,0) = 0.698 in. H,0
460 = °F to °R conversion constant = 460
Vs = sample gas velocity (ft/sec) = 48.46 ft/sec
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 3 FF Outlet

13. Volumetric flow rate of sample gas at actual gas conditions (acfm)

Q. = (60 )4, )7,)

Where:
As = cross sectional area of sampling location (ftz)
Vs = sample gas velocity (ft/sec)
60 conversion factor (sec/min)
Q, = volumetric flow rate at actual conditions (acfm)

14. Total flow of sample gas (scfm)

o 68+460
! 29 92 T +460
Where
Q, = volumetric flow rate at actual conditions (acfm)
Ps = absolute sample gas pressure (in. Hg)
29.92 = standard pressure (in. Hg)
Ts = average sample gas temperature (°F)
68 = standard temperature (°F)
460 = °F to °R conversion constant
Qg = volumetric flow rate at standard conditions, wet basis (scfm)

15. Dry flow of sample gas (dscfm)

Q. =(Q:X]_Bw)

Where:
Bw = proportion of water vapor in the gas stream by volume
Qg = volumetric flow rate at standard conditions, wet basis (scfm)
Qg9 = volumetric flow rate at standard conditions, dry basis (dscfm)

16. Dry flow of sample gas corrected to 7%0, (dscfm)

20.9-0,
Qnd7 (Q:ld J

20.9-7
Where:
Qg4 = volumetric flow rate at standard conditions, dry basis (dscfm)
0O, = proportion of oxygen in the gas stream by volume (%)
20.9 = oxygen content of ambient air (%)
7 = oxygen content of corrected gas (%)
Qgtg7 = volumetric flow rate at STP and 7%0,, dry basis (dscfm)
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64.00
48.46
60

186,099

186,099
29.32
29.92
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68
460

127.812

0.2042
127,812

101,712

101,712
9.8
209
7.0

81,231

i
ft/sec
sec/min

acfm

acfm
in. Hg
in. Hg
°F

°F

scfm

scfm

dscfm
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%
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 3 FF Outlet

17. Hourly time basis conversion of volumetric flow rate (Qgy exampie)

Q:ld-hr = (Q:ld—m.in )(60)

Where
Qetd-min = volumetric fiow rate, english units (ft¥/min) = 101,712  dscfm
60 = conversion factor (min/hr) = 60 min/hr
Qatghr = volumetric flow rate, hourly basis (dscf/hr) = 6,102,738 dscf/hr

18. Metric Conversion of Gas Volumes (Qgq example)

60
Q.\'ld—memc = std -english {3 5.3 IJ
Where:
Qsta-english = volumetric flow rate, english units (ft*/min) = 101,712  dscfm
35.31 = conversion factor (ft/m?) = 35.31 ft*/m*
60 = conversion factor (min/hr) = 60 min/hr
Qéta-metic = volumetric flow rate, metric units (m3/P1r) = 172,833 dry std m*hr

19. Standard to Normal Conversion of Gas Volumes (Qg €xample)

32 + 460
Q Normal = (erd —metric
68 + 460
Where:
Quemeric = volumetric flow rate, metric units (dry std m*/hr) = 172,833  dry std m’hr
32 = normal temperature (°F) = 32 °F
68 standard temperature (°F) = 68 °F
460 = standard temperature in Rankine (68°F) = 460
Qnormal = volumetric flow rate, metric units (dry Nm*/hr) = 161,049  dry Nm’hr
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20. Percent isokinetic (%)
_ (0.09450)(7; + 460)¥,..0)

1 - 2
PV INESR o) - B,)
Where:
D, = diameter of nozzle (in) = 0.246 in.
By = proportion of water vapor in the gas stream by volume = 0.2042
Py = absolute sample gas pressure (in. Hg) = 29.32 in. Hg
Ts = average sample gas temperature (°F) = 293.5 °F
Vinstd = volume of gas sample through the dry gas meter at standard = 132.092  dscf
conditions (dscf)
Vs = sample gas velocity (ft/sec) = 48.46 ft/sec
8 = total sampling time (min) = 250 min
0.0945 = conversion constant = 0.0945
460 = °F to °R conversion constant = 460
| = percent of isokinetic sampling (%) = 100.79 %

21. Altemative Method 5 Post-Test Meter Calibration Factor

Yo ;VQ (0-0319)(T,"+4A62(28.96) JAFD).,
"\ (AHIEy + 3 N M)

. Where:
] = total sampling time (min) = 250 min

Vi = volume of gas sample through the dry gas meter at meter = 136.51 dcf
conditions (dcf)

Tm = average dry gas meter temperature (°F) = 86.66 °F

AHg = dry gas meter orifice coefficient = 1.7825

Poar = barometric pressure (in. Hg) = 30.00 in. Hg

AH = average pressure drop across meter box orifice (in. H;0) = 0.924 in. H;O

My = dry molecular weight of sample gas (Ib/Ib-mole) = 29.96 Ib/Ib-mole

\/AHE,\,,g = average of square root of pressure drop across meter orifice = 0.970 vin. H,0

0.0319 = conversion constant = 0.0318

28.96 = molecular weight of ambient air (Ib/lb-mole) = 28.96 Ib/Ib-mole

13.6 = conversion factor (in. H,Ofin. Hg) = 13.6 in.H;0/in. Hg

460 = °F to °R conversion constant = 460

Y = alternative Method 5 post-test meter calibration factor = 0.9961
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Method 23 PCDD/PCDF Emissions Calculations

Unit 3 FF Outlet

USEPA Method 23
PCDD/PCDF Emissions Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate these results
using a calculator. The reference method data, results and all calculations are carried to sixteen decimal places throughout. The final table
Is formatted to an appropriate number of significant figures.

Note: PCDD/F results may be presented in two formats - normally expected levels and the maximum possible levels. In the normal case, data
classified as ND (non-detect) or EMPC (estimated maximum possible concentration) are riot counted. In the maximum possible emissions

case, NDs and EMPCs are fully counted. 042208 125444
KP
Normal Case Maximum Case
(ND & EMPC = 0) {ND & EMPC fully counted)
1. TEQ concentration (ng/dscm)
m
C, = [—’EQ] x35.31
msid
Where:
M TEQ = total TEQ mass for PCDDs and PCDFs (ng) = 9.5300E-02 ng 1.0900E-01 ng
Vmstd = volume metered, standard (dscf) = 132.0917 dscf 132.0917 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscfidscm 35.31 dscf/dscm
Ca = PCDD/F TEQ concentration (ng/dscm) = 2.5475E-02 ng/ldscm 2.9137E-02 ng/dscm

2. TEQ concentration (ng/Nm3 dry)

C. = | P o (35.31{68_"'462]
Vo 32 + 460
Where:
My TEQ = total TEQ mass for PCDDs and PCDFs (ng) = 9,5300E-02 ng 1.0900E-01 ng
Venstd = volume metered, standard (dscf) = 132.0917 dscf 132.0917 dscf
35.31 = conversion factor (dscf/dscm) = 3531 dscfldsecm 35.31 dscfidscm
68 = standard temperature (°F) = 68 °F 68 °F
32 = normal temperature (°F) = 32 °F 32 °F
460 = °F to °R conversion constant = 460 460
Cui = PCDD/F TEQ concentration (ng/Nm3 dry) = 27339E-02 ng/Nm®dry 3.1269€E-02 ng/Nm° dry

3. TEQ concentration at actual gas conditions {(ng/acm example)

Ca = C_rd [ Q.rld ]
o,
Where:
Cus = PCDD/F TEQ concentration (ng/dscm) = 2.5475E-02 ng/dscm 29137E-02 ng/dscm
Qud = volumetric flow rate at standard conditions, dry basis (dscm/h) = 172,833 dry std m*hr 172,833 dry std m*hr
Q, = volumetric flow rate at actual conditions (acm/h) = 316,225 actual m¥hr 316,225 actual m¥hr
C, = PCDD/F TEQ concentration at actual gas conditions (ng/acm) = 1.3923E-02 ng/acm 1.5925E-02 ng/acm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 USEPA Method 23 PCDD/PCDF Emissions Calculalons

Unit 3 FF Outlet

4. TEQ concentration corrected to x% 02 (ng/dscm example)

c _c [209-x
o “1209-0,
Where:
Ced = PCDD/F TEQ concentration (ng/dscm) = 2.5475E-02 ng/dscm 2.9137E-02 ng/dscm
X = oxygen content of corrected gas (%) = 7.0 % 7.0 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.8 % 98 %
209 = oxygen content of ambient air (%) = 20.9 % 20.9 %
Cadx = PCDD/F TEQ concentration (ng/dscm corrected to x% O,) = 3.1898E-02 ngl/dscm @ 3.6484E-02 ng/dscm@
x% O, x% G,
5. TEQ concentration corrected to y% CO2 (ng/dscm example)
_ pd
dey - C:d [ COZ J
Where:
Cu = PCDD/F TEQ concentration (ng/dscm) = 2.5475E02 ng/dscm 29137E-02 ng/dscm
y = carbon dioxide content of corrected gas (%) = 12.0 % 120 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.8 % 9.8 %
Ceay = PCDD/F TEQ concentration (ng/dscm comected to y% CO;) = 3.1197E-02 ng/dscm @ 3.5682E-02 ng/dscm @
y% CO, Y% CO,
6. TEQ Emission rate (lb/hr)
m 60
TEQ _
Eum = | T (2205 x 107 )0, ) Eo 9)
mstd (107)
Where:
M, Tea = total TEQ mass for PCDDs and PCDFs (ng) = 9.5300E-02 ng 1.0900E-01 ng
Vinstd = volume metered, standard (dscf) = 132.0917  dscf 132.0917  dscf
2.205 x 10° = conversion factor (Ib/g) = 2205E-03 Ib/g 2.205E-03 Ib/g
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 101,712 dscfm 101,712 dscfm
60 = conversion factor (min/hr) = 60 minvhr 60 min/hr
10° = conversion factor to convert from ng to grams = 1.0E+09 ng/g 1.0E+09 ng/g
Epmr = PCDDF TEQ Emission rate (Ib/hr) = 9.7085E-09 Ib/hr 1.1104E-08 ib/hr
7. TEQ Emission rate (g/sec)
E (Moo | Quw
§lse 7 60 x10°
msid
Where:
My, Teq = total TEQ mass for PCDDs and PCDFs (ng) = 9.5300E-02 ng 1.0900E-01 ng
Vst = volume metered, standard (dscf) = 132.0917  dscf 132.0917  dscf
Qgayg = volumetric flow rate at standard conditions, dry basis (dscfm) = 101,712 dscfm 101,712 dscfm
60 = conversion factor (sec/min) = 60 sec/min 60 sec/min
10° = conversion factor to convert from ng to grams = 1.0E+09 ng/g 1.0E+09 ng/g
Egrsec = PCDDF TEQ Emission rate (g/sec) = 1.2230E-09 g/sec 1.3989E-09 g/sec
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 3 FF Outlet

8. TEQ emission rate (Ton/yr,

-3
E _ m,,_n:Q 2.205x10 (Q )(60{ Cap]
Tiyr - 9 std
Vo 10 2000
Where:
My_Te0 = total TEQ mass for PCDDs and PCDFs (ng) = 9.5300E-02
Vmstd = volume metered, standard (dscf) = 132.0917
2.205x 10° = conversion factor (Ib/g) = 2.205E-03
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 101,712
60 = conversion factor (min/hr) = 60
Cap = capacity factor for process (hours operated/year} = 8,760
2000 = conversion factor (Ib/Ton) = 2,000
10° = conversion factor to convert from ng to grams = 1.0E+09
Evye = PCDDF TEQ Emission rate {(Ton/yr) = 4.2523E-08
9, TEQ emission rate - Fd-based (Ib/MMBtu)
g | Mareg | 2205x 107 (F 209
Fd - d
Vo 10° 209-0,
Where:
Ma_TEQ = total TEQ mass for PCDDs and PCDFs (ng) = 9.5300E-02
Vinstd = volume metered, standard (dscf) = 132.0917
2205x 10° = conversion factor (Ib/g) = 2.205E-03
Fq = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,570
O, = proportion of oxygen in the gas stream by volume (%) = 9.8
209 = oxygen content of ambient air (%) = 20.9
10° = conversion faclor to convert from ng to grams = 1.0E+09
1= = PCDDF TEQ Emission rate (Ilb/MMBtu) = 2.8663E-11
10. TEQ emission rate - Fc-based (Ib/MMBtu)
E o[ Mg | 2205x 107 ( 100
" = —_—
‘ Vm:ld 109 ¢ C02
Where:
My _TeQ = total TEQ mass for PCDDs and PCDFs (ng) = 9.5300E-02
Vst = volume metered, standard (dscf) = 132.0917
2.205x 10° = conversion factor (Ib/g) = 2.205E-03
Fe = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 1,820
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.8
100 = conversion factor = 100
10° = conversion factor to convert from ng to grams = 1.0E+09
Erc = PCDDF TEQ Emission rate (Ib/MMBiu) = 2.9547E-11
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

USEPA Method 26A (HCI)
Sampling, Velocity and Moisture Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. If may not be possible to exactly duplicate
these resuits using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

042208 125532
1. Volume of water collected (wscf) @
Y a = (0.04707 )7, )
Where:
Vie = total volume of liquid collected in impingers and silica gel(ml) = 180.9 ml
0.04707 = jdeal gas conversion factor (ft> water vapor/ml or gm) = 0.04707 f¥ml
Vista = volume of water vapor collected at standard conditions (f) = 8.51 3
2. Volume of gas metered, standard conditions (dscf)
AH
(] 764XVm })bar + ](Yd)
v _ 13.6
msrd -
(460+T,)
Where:
Prar = barometric pressure (in. Hg) = 30.00 in. Hg
Tm = average dry gas meter temperature (°F) = 78.29 °F
Vi = volume of gas sample through the dry gas meter at meter = 34.75 dcf
conditions (dcf)
Yy = gas meter correction factor (dimensionless) = 0.9937
AH = average pressure drop across meter box orifice (in. H,0) = 1.20 in. H,O
17.64 = standard temperature to pressure ratio (°R/in. Hg) = 17.64 °R/in. Hg
13.6 = conversion factor (in. H,O/in. Hg) = 13.6 in.H,0/in. Hg
460 = °F to °R conversion constant = 460
Vimstd = volume of gas sampled through the dry gas meter at standard = 34.043 dscf
conditions (dscf)
3. Sample gas pressure (in. Hg)
P P d:
5 = r +
b l13.6
Where:
Ppar = barometric pressure (in. Hg) = 30.00 in. Hg
Pq = sample gas static pressure (in. H,0) = -10.50 in. H,0
13.6 = conversion factor (in. HyO/in. Hg) = 13.6 in. H,Ofin. Hg
P = absolute sample gas pressure (in. Hg) = 29.23 in. Hg
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

4. Actual water vapor pressure at sample gas temperature less than 212°F (in. Hg)

18.3036 -Mﬁ]

P, =£
254
Where:

Ts = average sample gas temperature (°F)
18.3036 = Antoine coefficient
3816.44 = Antoine coefficient
273.15 = temperature conversion factor
46.13 = Antoine coefficient
25.4 = conversion factor
5/9 = Fahrenheit to Celsius conversion factor
32 = temperature conversion (°F)
P, = vapor pressure, actual (in. Hg)

5. Water vapor pressure at gas temperature greater than 212°F (in. Hg)

P v = P 5
Where:
Ps = absolute sample gas pressure (in. Hg)
P, = water vapor pressure, actual (in. Hg)

6. Moisture measured in sample (% by volume)

B - Vw.rld
wo -
( mstd + Vw:rd)
Where:

Vinstd = volume of gas sampled through the dry gas meter at standard
conditions {dscf)

Vistd = volume of water collected at standard conditions (scf)

Buwo = proportion of water measured in the gas stream by volume
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l Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

7. Saturated moisture content (% by volume)

Pv
B ws - P
5
Where;
Py = absolute sample gas pressure (in. Hg) = 29.23 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.23 in. Hg
Bus = proportion of water vapor in the gas stream by volume at 1.0000
saturated conditions = 100.00 %

8. Actual water vapor in gas (% by volume)

B, = MINIMUM [B,,.B,, ]
Where:
Bus = proportion of water vapor in the gas stream by volume at = 1.0000
saturated conditions
Buwo = proportion of water measured in the gas stream by volume = 0.2001
By = actual water vapor in gas = 0.2001
. = 2001 %
9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)
N, +CO =100 - CO, - O,
Where:
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.9 %
0, = proportion of oxygen in the gas stream by volume (%) = 10.5 %
100 = conversion factor (%) = 100 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 79.56 %
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Wheelabrator South Broward, Inc.
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10. Molecular weight of dry gas stream (ib/lb-mole)

__:( cq)(COZ) (Mo )(02) ( ’ +co)(N2 +C0)

M -2/
¢ (100) (100) (100)

Where:
Moz = molecular weight of carbon dioxide (ib/Ib-mole) = 44.00 Ib/ib-mole
Mo2 = molecular weight of oxygen (Ib/ib-moie) = 32.00 ib/ib-mole
Mnzsco = molecular weight of nitrogen and carbon monoxide (lbfibmole) = 28.00 Ib/ib-moie
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.9 %
0, = proportion of oxygen in the gas stream by volume (%) = 105 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 798 %
100 = conversion factor (%) = 100 %
My = dry molecular weight of sample gas (ibAb-mole) = 30.01 ib/ib-mole

11. Molecuiar weight of sample gas (Ib/lb-mole)

M, =M )-8)+ M, XB.)

Where:
Bw = proportion of water vapor in the gas stream by volume = 0.2001
Ma = dry molecular weight of sampie gas (Ib/lb-mole) = 30.01 Ib/flb-mole
Miuzo = molecular weight of water (Ib/lb-mole) = 18.00 Ib/ib-mole
M, = molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.60 {bAib-mole
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USEPA Melhod 26A HCI Analyte Calculations

USEPA Method 26A
HCI Analyte Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. it may not be possible to exactly duplicate
these resuits using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places

throughout. The final table is formatted to an appropriate number of significant figures.

050508 144540
1. Chloride to HCI conversion factor e
MW 4
K HCI =
nx MW .
Where:

MWy = molecular weight of HCI (mg/mg-mole) = 36.461 mg/mg-mole
MW¢, = molecular weight of chloride ion (mg/mg-mole) = 35.453 mg/mg-mole

n = molar ratio of chloride to HCI = 1.0 mole Climole HC
Kugy = conversion factor to convert mass CI" to mass HCI = 1.028

2. Total HCI coliected (mg)
_ (SCI—l Vi +Scrs Vz)
Mycy =Kyex—— =
1000
Where:

Khcr = conversion factor to convert mass CI” to mass HCI = 1.028

Scit = chloride concentration of sample fraction 1 (mg/liter) = 9.6100 mg/liter

\Z = liquid volume of sample fraction 1 (mi}) = 7 611.0 ml

Sci2 = chloride concentration of sample fraction 2 (mgfliter) = 0.0000 mg/liter

Vo = liquid volume of sample fraction 2 (ml) 0.0 ml

1000 = conversion factor (ml/liter) = 1000 mlfiiter

Myc = total HCI collected in sample (mg) = 6.0361 mg

Note: Non-detects are treated as zero in summations.
DEFINITION

Fraction 1 = entire sample except last impinger containing applicable absorbing reagent.
Fraction 2 = last impinger containing applicable absorbing reagent, analyzed separately to evaluate collection efficiency.
If entire sample is analyzed as a single fraction, then data is included as Fraction 1 (Fraction 2 = 0).

3. Allowable blank subtraction (mg)

("| + "2)

m, = Kpyg %X Bg x 1000
m, =0 if B, < MDL
Where:

Kuc: = conversion factor to convert mass CI" to mass HCI = 1.0280
By = chloride concentration of blank (mg/liter) = <0.0 mg/liter
2 = liquid volume of sample fraction 1 (ml) = 611.0 ml
vy = liquid volume of sample fraction 2 (ml) 0 ml
1000 = conversion factor (ml/liter} = 1000.0000 mlliter
mp = allowable blank subtraction (mg) = 0.0000 mg
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Clean Air Project No: 10455
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4. Total HCI collected, corrected for blank (mg)

m,, =My, —m,
Where:
Mic) = total HCI collected in sample (mg)
mp = allowable blank subtraction (mg)
Mpp = total HCI collected, corrected for blank (mg)

5. Minimum detectable HCi (mg)

My, = Ky x MDL XM

1000
Where:
Kt = conversion factor to convert mass CI” to mass HCI
MDL = minimum detectable chloride concentration
V4 = liquid volume of sampie fraction 1 (ml)
Vo = liquid volume of sample fraction 2 (mi)
1000 = conversion factor (mifliter)
MyoL = minimum detectable HCI (mg)

6. Total HCI value used in emission calculations (mg)

m, = MAXIMUM [m, or <m,p |
Where:

My = total HCI collected, corrected for blank (mg)

MmpL = minimum detectable HC! (mg)

mp = total HCI value used in emission calculations (mg)
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Clean Air Project No: 10455
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USEPA Method 26A HCI Sample Calculations

USEPA Method 26A
HCI Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. If may not be possible to exactly duplicate
these resulls using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places

throughout. The final table is formatted to an appropriate number of significant figures.

050508 14450
1. HCI concentration (ib/dscf) ae
c _[ m, ][2.205 x10_3]
sd -
Vo 1000
Where:
m, = total HCI collected, corrected for applicable biank (mg) = 6.0361 mg
Vnstd = volume metered, standard (dscf) = 34.0428  dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
1000 = conversion factor (mg/g) = 1,000 mg/g
Cgg = HCl concentration (Ib/dscf) = 3.9097E-07 ib/dscf
2. HCI concentration (ppmdv)
c _{ m, )(0.8507 10°
" =
B V, e )\ 1000 A MW
Where:
my = total HCI collected, corrected for applicable blank (mg) = 6.0361 mg
Vinsta = volume metered, standard (dscf) = 340428 dscf
Mw = molecular weight of HCI (g/g-mole) = 36.461 g/g-mole
0.850 = conversion factor (dscf/g-mole) = 0.850 dscf/g-mole
1000 = conversion factor (mg/g) = 1,000 mg/g
108 = conversion factor (ppm) = 10° ppm
Csy = HCI concentration (ppmdv) = 4.1335 ppmdv
3. HCI concentration (ppmwv)
B
Cw = C.\‘d -—
100
Where:
Csq = HCI concentration (ppmdv) = 4.1335 ppmdv
By = actual water vapor in gas (% viv) = 20.0080 %viv
100 = conversion factor (%) = 100 %
Cw = HCI concentration (ppmwv) = 3.3065 ppmwv
Prepared by Clean Air Engineering Proprietary Software
88 EPA26-1 Version 2008-10a (C1) QA/QC
Date

Copyright ® 2006 Clean Alr Englneering Inc.



Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

4. HCI concentration (mg/dscm)

C, = [V’”" J(35 31)

msed
Where:
my = total HCI collected, corrected for applicable blank (mg)
Vinsta = volume metered, standard (dscf)
35.31 = conversion factor (dscf/dscm)
Csa = HCI concentration (mg/dscm)

5. HCI concentration (mg/Nm3 dry)

c,, =( i ](35.31)[9%]
V. 32 + 460
Where:
mp = total HCI collected, corrected for applicabie blank (mg)
Vinsta = volume metered, standard (dscf)
35.31 = conversion factor (dscf/dscm)
68 = standard temperature (°F)
32 = normal temperature (°F)
460 = °F to °R conversion constant
Csa = HCI concentration (mg/Nm® dry)

6. HCI concentration corrected to x% O, (ppmdv example)

_ 20.9 - x

C:dx - C:d
20.9 - 02
Where:

Csa = HCI concentration (ppmdv)
X = oxygen content of corrected gas (%)
0, = proportion of oxygen in the gas stream by volume (%)
20.9 = oxygen content of ambient air (%)
Cax = HCI concentration corrected to x%0, (ppmdv)

7. HCI concentration corrected to y% CO, (ppmdv example)

Cy =C, Y
i “\ co,
Where:
Csa = HCl concentration (ppmdv)
y = carbon dioxide content of corrected gas (%)
cO, = proportion of carbon dioxide in the gas stream by volume (%)
Ceay = HC! concentration corrected to y%CO2 (ppmdv)
pared by Clean Air i ing Prop y Software

§§ EPA26-1 Version 2006-10a (CI)

Copyright @ 2006 Clean Air Engineering Inc.

USEPA Method 26A HCI Sample Cajculations

6.0361
34,0428
35.31

6.2608

6.0361
34.0428
35.31
68
32
460

6.7189

4.1335
7.0
10.5
20.9

5.5406

4.1335
12.0
9.9

5.0057

mg
dscf
dscf/dscm

mg/dscm

mg

dscf
dscf/dscm
°F

°F

mg/Nm?* dry

ppmadv
%
%
%

ppmdv @ x%0,

ppmdv
%
%

ppmdv @ y%CO,

QA/QC
Date




Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet

8. HCI rate - F4-based (Ib/MMBtu)

Eg, ={

Where:
My
Vmsld
2.205 x 10°
1000
Fq
O,
20.9

Era

m 2.205 x10~? 20.9
: (F,
14 1000 20.9-0,

mstd

= total HCI collected, corrected for applicable blank (mg)
= volume metered, standard (dscf)

= conversion factor (Ib/g)

conversion factor (mg/g)

ratio of gas volume to heat content of fuel (dscf/MMBtu)
proportion of oxygen in the gas stream by volume (%)

= oxygen content of ambient air (%)

= HCl rate (Ib/MMBtu)

9. HCl rate - F-based (Ib/MMBtu)

EFc =[

Where:
Mg
Vmsld
2.205 x 1072
1000
Fe
co,
100

Ere

m, ) 2.205 x10~° (F 100
Vo 1000 “co,

= total HCI collected, corrected for applicable blank {(mg)
= volume metered, standard (dscf)

= conversion factor (lb/g)

= conversion factor (mg/g)

ratio of gas volume to heat content of fuel (dscf/MMBtu)
proportion of oxygen in the gas stream by volume (%)

= conversion factor

1

= HCl rate (Ib/MMBtu)

Prepi by Clean Air
S5 EPA26-1 Version 2006-10a (Cl)

P

y Software

Copyright © 2006 Clean Air Enginesring Inc.

USEPA Method 26A HCI Sample Calculations

6.0361
34.0428
2.205E-03
1,000
9,670
10.5
20.9

7.5409E-03

6.0361
34.0428
2.205E-03
1,000
1,820
99
100

7.1808E-03

mg

dscf

Ib/g

mg/g
dscf/MMBtu
%

%

Ib/MMBtu

mg

dscf

Ib/g

mg/g
dscf/MMBtu
%

Ib/MMBtu

QAa/QC
Date



This Page Intentionally Left Blank

B-72
End of Appendix



‘ WHEELABRATOR SOUTH BROWARD Client Reference No: 11800237
FT. LAUDERDALE, FL CleanAir Project No: 10455-4

PLANT DATA | | c

Revision 0, Final



This Page Intentionally Left Blank




WHEELABRATOR SOUTH BROWARD
TONS OF REFUSE PROCESSED PER STACK TEST RUN LOG (2008)

qlm ONIT #1

184.5 7.00 ' 34.4

3/24/2008 ~ HC 26A 1
3/24/2008 HCI 26A 2 183.6 1.00 34.3
3/24/2008 HCI 26A 3 184.2 1.03 354
3/25/2008 Particulate/Metals 5/29 1 186.6 2.22 773
3/25/2008 Particulate/Metals 5/29 2 184.3 2.18 75.0
3/25/2008 Particulate/Metals 5/29 3 184.1 2.23 76.6
3/26/2008 (Hg only) 29 4 176.1 2.60 85.4
3/26/2008 (Hg only) 29 5 184.1 2.70 927
3/26/2008 (Hg only) 29 6 183.8 2.33 79.9
3/24/2008 Fluorides 13B 1 183.8 1.25 429
3/24/2008 Fluorides 13B 2 184.3 1.17 40.2
3/24/2008 Fluorides 13B 3 184.6 1.35 46.5
n/a Dioxins/Furans 23 1 n/a n/a n/a
n/a Dioxins/Furans 23 2 n/a n/a n/a
n/a Dioxins/Furans 23 3 n/a n/a n/a
UNIT #2
X 3 S ok ,,_‘i: S SIETTNS B b ;... hk ; UE > 2 & A PR ﬂé’é’m&«é@l 1:4 :
3/26/2008 HCI 26A 1 183.4 1.00 34.2
3/26/2008 HCI 26A 2 185.8 1.00 347
3/26/2008 HCI 26A 3 185.2 1.00 346
3/24/2008 Particulate/Metals 5/29 1 182.3 2.47 84.0
3/24/2008 Particulate/Metals 5/29 2 1845 2.18 75.0
3/24/2008 Particulate/Metals 5/29 3 183.0 218 74 .4
m 3/25/2008 (Hg only) 29 4 186.6 2.25 78.3
3/25/2008 {Hg only) 29 5 184.3 2.27 78.1
3/25/2008 Hg onl 29 6 183.7 2.25 771
3/25/2008 Fluorides 138 1 183.1 1.15 39.3
3/25/2008 Fluorides 138 2 184.4 1.18 40.6
3/25/2008 Fluorides 13B 3 184.5 1.18 40.6
n/a Dioxins/Furans 23 1 n/a n/a n/a
n/a Dioxins/Furans 23 2 n/a n/a n/a
n/a Dioxins/Furans 23 3 n/a n/a n/a
UNIT #3
£ 2 : A fla) 7 fez SRR i A S IR EEES S (IE
3/25/2008 HCI 26A 1 182.8 1.18 40.2
3/25/2008 HCI 26A 2 183.6 1.00 343
3/25/2008 HCI 26A 3 184.4 1.00 34.4
3/24/2008 Particulate/Metals 5/29 1 184 .1 2.57 88.3
3/24/2008 Particulate/Metals 5/29 2 184.3 2.23 76.7
3/24/2008 Particulate/Metals 5/29 3 184.3 2.27 78.1
3/26/2008 (Hg only) 29 4 185.5 2.23 77.2
3/26/2008 (Hg only) 29 5 184.0 2.22 76.2
3/26/2008 (Hg only 29 6 184.0 218 74.8
3/26/2008 Fluorides 138 1 184.1 1.18 40.5
3/26/2008 Fluorides 13B 2 184.3 1.17 40.2
3/26/2008 Fluorides 138 3 184.3 1.17 40.2
3/24/2008 Dioxins/Furans 23 1 184.0 4.58 157.2
3/25/2008 Dioxins/Furans 23 2 183.1 4.58 156.5
3/25/2008 Dioxins/Furans 23 3 181.9 4.60 156.1

Metals: Cd (cadmium) Hg (mercury) Be (beryllium) Pb (lead)
c-3



Date:
Start Time: 7:45:00

End Time: 8:45:00

Unlt 1

3/24/2008

Wheelabrator
SOUTH BROWARD
Emission Test Log

‘_ EIVEROUTas% v

i!i

N [N X

,,TEMPmM,,

e e P

LY AT mmn-nu-

315.37

fut

2715

DEG F DEG F GPM GPM % DEG F "H20 "H20 KLBs/hr
26A run 1 [ 492.95] 314.99] 36.03] 28.97] 19.83] 299. so| 567 -10.35 184.53
AR T e a1 R A B G R i e & DA Fio AR AR A A S R i B e g T
523.41 315.03 45.89 38.74 15.64 184.84]
PR ER s Mot iy s B S R Ry e S e R e e ,‘W,ﬂﬁ*?iﬂ‘”ﬁ‘“mmnu m‘ﬁ“ﬁ*&"w%v.*ﬁﬂ%‘i‘%ﬁ

6.42] -9.90]  184.06

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %
Unit 1 187.39 901.97 828 28 _-0. 10| 442.21 | 1037. 70
e e S aﬁmwﬂvmvm&?r? e o o A
Unit 2 900.66| 830. 13] 8. 88| -0.11 | .
BT ‘:*“' : m’ Lidiys me“‘mwwnwm xn-m—::r -;-Lf""m'?li (s %‘l"rﬂlt‘hxwwxw\""‘",: ey mﬁm“{_- : Sy
Unit 3 [ 191 29| 901 30| 832.93] .81.67] -0.10] 393.31] 1067 92| 7.26 6.30 9.15




Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/24/2008
Start Time: 9:21:00
End Time: 10:21:00

DEG F DEG F GPM GPM . % DEG F " H20 " H20 KLBs/hr

29.02 19.83 300.64 5.76 -10.50] 183.63
o AN Vo P R PRV B S AR s B B A T T T s e 2 S TR
13.59 180.08

oy s Ry 1
R R T PR . e T A A Y PP Ty e e e R P
R e R T S e i S WP U 27 70 s et e

40.15| 15.41 300.07 8.37|
e e S ot o oo - AT 2 2 A

R e 9, sh
7.60] 31497 34.02] 26.39] 22.50] 296.86] 6.26] -9.82]

47

KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F GPH % %
Unit 1 | 186.62] 901.07] 829.96] 82.56( -0.10] 442.92] 1055.64| 5.48] 6.85] 8.92|
QALY AR W

D e e B T R B B A 0 e e S e
898.39] 826.74] 81.21] -0.12] 432.26| 1096.35] 4.03] 6.87| 9.76
ooy . Trw o Tl € D PO PSR L7 Tor Tt & N Ty e T e et i et B 1o P O PR T Ry T R PET S A ETHIRT>

T G oo B o Mo At R Y E O Lt o L e a5, b oo 67 S Tt RS S OIS HACE Al v ot iy B B SRS

~ 191.43] _ 900.10 829.61] 82.13] ___ -010] 392.43] 1079.94] 543

Page 1



Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/24/2008 OTAL= [DIEWATER 222 FIMET 5 [aas
Start Time: 11:20:00 =SEURRYAELS E"‘"FL@W %’ A ENGONC =T &
End Time: 12:22:00
DEG F DEG F GPM GPM % DEG F " H20 " H20 KLBs/hr
Unit 1 26Arun3 | 490.74] 315.05| 34.79] 27.53] 20.67| 299.72| 5.80 210.34 184.24|
oo SR ADATI Ly M et *‘}’Eﬂfjﬁ:{ﬁ'ﬁi’iﬁﬂ Sosa i Rce £ Was, r;;'?‘;““#;"::’”% .Em”i’;ﬁ‘mimxzé‘w #wopuvwﬁrﬂ?‘“'mga : : mmmj
Unit 2 504.97 316.20 38.58] 32.08] 18. 97| 299.05 7. 06| -11 4JL 158.92
B A o R e R S e LB b e R Y R e i e T B O Y ko e AL i s P
Unit 3 | 476.40| 315.54] 34 60| 27. 20| 22.62] 293.18| 8.22| -9.94| 184.97
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH
Unit 1 | 187.15 899.43 831.58 81.57 -0.10 434.67 1038.61 6.34
E._‘W";‘n::ziﬁ 3 d‘rmw‘,i—%—m‘rgﬁ‘;zmﬂ:# ‘f-‘l;‘i: 1,,:&"‘; %y,mﬁr stk AL epd 1 -7 . [,—ae—,; -ja' f":’m* w 3 "',m# r’:l:;iwl %ﬁ"&i ’;?__'H ’“”g‘ ;ﬁﬁ{ﬁ; e
Unit 2 164.36] 891.95] 840.24 74.44] 0.1 | 429.24] 1053.49 2.53
%l ""““‘.':"‘,{;',,*’“”&";‘"".m’m‘”ﬁ;ﬁ"‘w’““ﬁ"“‘ e M DR A FE A ¥ g rrd rH 7 e e T s pI o Tt aw y S o Lot ”{E‘i",“‘l"ﬁ'& AR e e
Unit 3 [ 191.03] 897.74] 830.36] 82.05] -0.10[ 385.27 1096.47] 4.87]




Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/25/2008
Start Time: 7:32:00

£nd Time: 9:45:00

DEG F DEG F GPM GPM % DEG F " H20 " H20 KLBs/hr
Unit 1 529run1 | 493.67] 318 21 35.49] 29. 66| 20. 51] 300.51] 5.74] -10.60] 186.56
LY T kY " HERN \, 3 i ‘7,". ,xf:: :—- :_:.t' o .‘/ ':‘,\ “»‘: ‘ fz;:' o f;',':- A, =Fin 35':';:-_7::;._;‘:3

~39.56] _ 18. 34|

onita ~48357] '31522| TUT3656] 25.77]””“ =55 T 5o 6.36] “5.95] 182.58

KLBs/hr DEG F DEG F KSCFM
188 99| 829 80| 83 031

Unit 1

e N
Unit 2

E . Suis 25T
899.74| 829 96| 77 68| 7

Umits I 18691| 900.29] 83121| S -o1o| "4oo7o| 107884| 679 6.44]

Page 1



Date:

Start Time: 10:07:00

Wheelabrator
SOUTH BROWARD
Emission Test Log

3/25/2008

End Time: 12:18:00

DEG F DEG F GPM GPM % DEG F " H20 " H20 KLBs/hr
Unit 1 5/29 run 2 492.55 315.16 34.90 28.37] 20. 60| 298.56| 5.78 -10.43 .
Peedrr a0 : ;ﬁmymn»WMN R L s R A - = G A e E A L e e ki
Unit 2 [ 502.68| 315.47| 35.35| 29.09| 20 40[ 297. 37 6.83| -11.30] 184.27|
e i A e S o T D A R L T e S b g ey A e ettt
Unit 3 | 483.67| 315.64| 36.01] 30.27| 23 44] 296.63| 6.39] -10.22| 183.91]

[+ FURNE ;_QJE_";“;’,

Pex L!DRAFT'.’A“: {:

727 FINAL ST =
J IQ

N ;STM;.PRE?% e TEMPrSY

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH %
Unit 1 [ 187.31 900.04] 830.00] 77.01 -0.09 434.58 1060.50| 3.32
B o e e B e T S 0 s e Bt A E i A e s
Unit 2 | 188. 84| 898.79 830.18| 74.64] -0.11 41243 1087.29 .
B B e 3B e St s 0 18 6 008 DAL Wﬂﬁm‘“m"umw",;

e o o e AL ST e e FH B WA § o e o PR £ 3 ey i P B,

Unit 3

[ 188.29] 900. 24| 829.53] 83.52] -0.10] 398.87| 1070.40] 7.85| 6. 65|




Wheelabrator
SOUTH BROWARD
Emission Test Log

I en ke te s DINEETER e STEAMASS

Date: 3/25/2008 «-S.A‘glN EBEETZ: 7SDA\0UTI§E?I'S
£ PRESSE R L EEOWamed

. Fosopits ;f ,ki Gredy o Lot
Start Time: 12:42:00 .@TEMRM MTEMP  EURRYAE L3 [ ELOWER \.-.;?, ¥R (emaetille ;:.'_ EME?H‘“ Naa{ o] ede vl
End Time: 14:56:00

DEG F DEG F GPM GPM % DEG F "H20 " H20 KLBs/hr
Unit 1 5/29 run3 { 502.97| 315.76| 38.41] 32.68] 16.01] 300.66| 583[ -10.75|
B i YA e e O e Ty I A0 8 Bt et AT F o T2 S T PPy S b st S mw'«%ﬁ-iﬁ.f—‘ :

Un|t2 [ 508.28] 321.20] 35.67 31.10] 18.10] 302 18] 69 ~ -11.33 .
P = g-;g;‘,q A =3

Qe e R e e

A A S s F e e s Al Sl Wi i g AT e R RETTE S, 4..\,: -
Unit 3 481.69 316.91 34.30] 32.95] 21.82] —299.19] 6.27] -10.01 ~183.43

'_'m‘
t'-\ufﬂ -.'snﬂubm-ﬁb i uq&«gx-tﬂugﬁwm.ﬁ‘ Pl

(@] T =TT =
o SHIO U | m EINAILS : 5 INO==:
© #STMIPRES S [, STE! Wi UTSEMBE L’&;A\V@ami

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH %
Unit 1 [ 186.72] 900.21] 829.39] 76.58 -0.09] 440.54] 1055.27] " 3.64] 7.46
b e e B R R O U B e o L
Unit 2 188.12] 898.52 829 81 75.49 -0.10] 414.19] 1114.40 2.74 6.46
Eg_"”%cwwwm M—w W”m‘ o ,mwwwm:pm‘?mw.amww;’h“wmﬁpnp¢whmﬂw:\£x;;mm§v& %WEWT?M-:;"‘L
Unit 3 188. 02| 899.98] 831.29| 77.46] -0.10] 395.96] 1077.55 13.26| 6.25 9.31

Page 1



Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/26/2008
Start Time: 7:12:00

End Time: 9:48:00

DEG F DEG F GPM GPM % DEG F " H20 " H20 KLBs/hr
Unit 1 29 run 4 500.29] _ 314.95] 38.89[ 3190 17 66| 7 300 92[ 7 569[ 7 -10.69| 176 11
T [ 517.94] 31496|‘ — % 71| 34 ~ = 3oo47| - ~i84.24
BRI T T T s = —
. S sl Y 2 o s S
| 468.82| 315.o4| 31 73| 293 15] 6. 29[ -9 69| 185.49]

0L-2

KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F GPH % %
178.54] 898.43| 831 49| 83 11 | -o 1o| 446 1o| 1045 26| 5.26] 7.89] 9.63
0] 390, 32|' —105432] 6.33] 9.16




Date: 3/26/2008
Start Time: * 10:25:00
End Time: 13:07:00

Wheelabrator
SOUTH BROWARD
Emission Test Log

————r
F?'“-".:z

S A
B(.,e@wz 2w

DEG F DEG F GPM GPM DEG F " H20 " H20 KLBs/hr
Unit 1_ 29 run 5 | 497. 38| 314 98| 36.34 28.72] 20 91 300.23] 5.70
e epk ; R L A T e e i e S _mm_i.;@wnw,,mwmtm;z;%mﬂ* R

"FL-

Y R w«mﬁmﬁ‘w& N
R R T ey Wil T B T T R I Rk T A DI F o boniy

314 84 39.23] 31.63] 19.40[ 299.53]

7.01 -11.34 184.71

B ey =

R R A
6.34 -10.37 184.21

"~ 488.06] 314.95]

38.34] 30.47] 20.83] 294.74]

KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F GPH % %
186.57] 900.62] 827. 74| 80.89| -0.10] 437.06] 1076.18] 3.91| 7.12] 9.05|
ﬁ,,,ﬁ,mmmm,mm»uw ﬂm%mﬁﬁ.ﬂ*mmmﬁmﬁﬁﬁzmwﬁ%&ihzﬁ T T P Sty rop e Ty el W
) 76.03 -0.10 419.30 1119.57 3.30 6.79 9.41]
: e ""“”E‘*“ A AT e L m' s s e P T D N R S o et e O ‘::::‘i;;i Sop e e
749 10.23

: .,éﬂh,m:ﬁm-m iz

18882 900 25I

826.49 ~ 8278

&

Page 1
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Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/26/2008
Start Time: 13:29:00
End Time: 15:49:00
DEG F DEG F GPM GPM % DEG F " H20 "H20 KLBs/hr
Unit 1 29run 6 501.59] 315.00] 37.62[ _27. 53| 26.66] 300 5Z[ 5.90] -10.66] 183.82
Unit 2 25 24| 300 65] 183.53
l -' ., TX ’ 4 ‘t—ryfv "A:(‘:S' ,-__‘:; e ”‘;"(y s 2y
Unit 3 28. 95| 294‘[ 6.46| -10.16] 183.75
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %
Unit 1 186.24] 900 7o| 829 25| 83. 7o| -o 10| 438 78| 1091 74[ 6.52] 6.70] 8.73
R R Oy ST e et G R e R S : DR ) b3
Unit 2 830 1o| 78. 53| 420 11 |
[C75 PR TR A . i e e
Unit 3 188.64| 900.26] 329 80[ 79 13| -o..1o| 393.13] 1064.01] 4.62| 6.55| 9.45|




Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/24/2008
Start Time: 10:50:00
End Time: 12:05:00

DEG F DEG F GPM GPM % DEG F *H20 " H20 KLBs/hr
Unit 1 13B run 1 489@ 315.06] 34.15] 26.86] 21.03 183.82
B e B R L e e A AT e LY oo (e N e e *@z:gf:a.n.wwn R e
Unit 2 495.57 314.83] 33.96] 27.11 21.82 297.78] 6.48 _-10.48] 142.81
o e T e S P T T I R S A e o T L L e G
Unit 3 [ 475 04| 315.02] 33.64 26.11] 23.09] 294.19] 6.05 -9.66] 184.80

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH %
Unit 1 . 186.83 896.95| 831.65 81.66] -0 09| 434 30] 1044.47 5.65] 6.74 8.66
D R T e B e L o o A e R B B e IR G R i g e Bl
Unit 2 146.82] 886.51 827.53| 69.56] -o 1o| 431 20 1023. 60| 2.54 73 ‘m
= vbmm’wm-w b i AU m B L B ol R TR B A e e v rot o p o B ot L b o g i BT WA, "*Wg e A
Unit 3 191.99] 895.20 831.05] 80.15 -0.10| 386.75| 1092.95] 5.52] 5.80 8.72

Page 1
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Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/24/2008 %;:A"INK’ETM H[[SDAIOUTLET sx STOTAL™ 212D a3 “”“rl;mMng:z‘s;WEﬁ@UT“”"‘Ti. v 1 et
Start Time: 12:43:00 = TEMP. 'Wmﬁmm:“sw O M" @NC‘L:;;%’ RSTEMB~=</:

End Time: 13:53:00

DEG F DEG F GPM GPM % DEG F " H20 "H20 KLBs/hr
Unit 1 13B run 2 . 483.50] 314.96] 33.50] 26.27| 21.35] 298 96] 5.55 991] 18426

PR & Eoi g riey = - FrRCTRry G A W ' RY A n.@ﬁ‘m e
Py T s UG D m‘“‘"ﬂ..,.'f Farta ek e SRS yas i A qwmﬂ.mim*"m“‘““** vt s i o3 g v

Unit 2 520.62 320.69 40.92 36.83 17.56] _ 304.46] .

185.76

e L T oo s 0 B ko Wi o kiR on )
492@ 318.94] 38.53] 32.43] 20.11] 298.97] 6.24 -10.21 | 183.68|

KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F GPH % %
Unit 1 186.95 902.95 830.831 78.74] -oﬁ 433.82] 1048.29| 8.25| 6.30] 8.23
R g e B Lty e o L e % DA S ) & s e e DL s i "‘;‘wwf*m';x:ﬁ!&ﬁ”?‘t"‘f?‘&*, A o)
Unit 2 190.93] 901 2‘1 838.97] 79. 25] -0.11]
B o AT e skt en s e L L e n v b e A AL B A e S0 R e R R e e, P e e R e e i A MR tfmwﬁmm'@mﬁhwmmﬁ&%mwﬁsﬂw
Unit 3 | 190.02] 901.15| 827.39] 88.47] -0.10] 401.31 5.51] 7.20| 10.04




Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/24/2008 2 3
Start Time: 14:11:00 { --TEMP%,

End Time: 15:32:00

GL-O

DEG F DEG F GPM GPM % DEG F "H20 " H20 KLBs/hr
Unit 1 13B run 3 |_ 486, 881 _3214] _  2478] 22.38] 297.44] 5.72] -9.95] 184.57
T i e S ety Y R 3 ot A A D A R b o e Pl o A R e T PO Ut R M 4 YT s
Onit2 516. 50 333, 22[ . . 22.57] 312.97] 7 38 -11.70] 184.48
B AR S o oy ot AN, R e e ey TR R B e R e R g e
Unit 3 | 478.3§| 320.57] 31.58] 30. 18| 25.35] 296.67] 6.38 -9.88] 184.26
QARG
”?Fl:@yvm
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %
Unit 1 | 187.58] 902.58] 830.21 77.96 0. 1—| 430.95] 1043.00] 5.93 5.92] 7.87
R A e e T T TS A T B L A eIt LT A e e s T oo SR
188.49] 900.29 828.25 79.20] -0.10 420.21 1104.50] 3.23] 643 9.18
e et D B O I e S o e 1 o TR S L AN (S s 3 X LA \ b A
191,11 901.30 832.04 78.85 -0.10 391.38 1073.58] 5.49] 6.06] 9.00
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Wheelabrator
SOUTH BROWARD
Emission Test Log

"Date: 3/26/2008
Start Time: 7:32:00

End Time: 8:32:00

DEG F DEG F

GPM GPM % DEG F " H20 " H20 KLBs/hr
Unit 1 499 81| 314.75| 39.55] 32 59| 17.73] 300.55] 5.61] -10.71] 161.40
T L e o s A B s Ry SR AR R v
Unit 2 26A run " 517.39 314.88 41.74] 34.88] 16.50] 300.22] 725| -11.93 183 41
B S A R S it s B B b e e i T e v o TA s T
Unit 3 [ 466. 7—[ 314.87| 31.10] 23.64| 23.86] 292.64| 6.23] -9.56] 184.25|
FINAESTM |- TOTAIRES SFURNACER [ ECON@ 4| SSHIRQ
e B i e B
KLBsfhr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %

[ 162.98 893.35] 823.43] 84.49] -0.10 456.14] 1013.69] 7.52] 8.75 10.26]

T e B R L o b e A S R ]

o 188.51] 830.54] 83.21] -0.09 423.84 1128.86 2 86 7.07 9.64

B R e L R e A B A T IR et S N e i)

Unit 3 [ 189.95] 897.12] 831.27] 77.59] -0.10 390.34] 1067.52] 9.09]




Date: 3/26/2008
Start Time: 8:58:00
End Time: 9:58:00

Wheelabrator

SOUTH BROWARD

Emission Test Log

e

TEAMEM“"
v | 37 fonigoe '_FL@W

DEG F DEG F GPM GPM % DEG F " H20 " H20 KLBs/hr
Unit 1 499.73 314.88 37.57 30.45] 18.26] 301.56] 5.69] -1048]  186.53
T R N e e T R T
Unit 2 26Arun 2 . 314.82 41.23| 34.46 16.54 300.91] 7.18] 11.74] 185.79
(R N s s gy« B s S S A £ T S T R Ay £ A e T P e T S S i T oy e e N B e e
Unit 3 470.83| 315.27] 32.41] 25.08 22.99] 293.91| 6.32 -9.87] 187.64

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH %
Unit 1 190. 53| 902.59] 840 67] 79 65| -0.10] 439.15 1058.60| 4.02] 7.03 8.97
' G & e e S Ao i .,;..,m.m%;'é’imv R e
900.38 828 90 79 58| -0.10 423.49 1107.90 6.92 9.66|
B R T A T o Bl L L by e e s e L B e e i Mﬁ,,.ammas’:mm
[ 192.34] 902.36] 829.66] 78.32 -0.11 389.72 1037.29 2.83 6.36 9.25

Page 1



Date:

Start Time:

End Time:

Unit 1

R T
W Mwwgmﬁﬁ s R

3/26/2008
10:47:00
11:47:00

Wheelabrator
SOUTH BROWARD
Emission Test Log

GPM %

31.68 18.10]

299. 74|

PG uwgn&‘mw 3*3 MF “EHt

Mw-ﬁyr‘:‘ﬁﬂ#‘ﬂf’m“ R (AP NC Y ot

e

518 06|

T i, 4% *:* 4:** ‘Im"v"‘.’:‘ rradh
»jti‘wwrn gy LA ol e up e o

MR N R R T

Auﬁﬂ‘; T }.‘-v;“
ﬁ%”. Pl 09 oS T

.u‘,, WE L‘F-»’r 5;1:;."-.

32.92] 18.62]

KSCFM "H20

80.02] -0.11]

BT A T TR i E rim T
T wx‘é’ '-”‘ "" “’ PRt ,;“ngu PN »S-Fsa wu:w.‘:a{ immd’mw H&*H‘s|b'-;)7\.-' r,»q'{

33.69] _ 1712|

e

900.44] 826.16]
ﬂm ‘*““ﬁ:a, ..35.?3‘;’5:2"- B L A s A B 5 5

>'§hm‘t‘\l »uusmn-,: ’u&r:.abs

Unit 2 26A run 3
e e
Unit 3

Unit 1

Unit 2

D AL NG
ST oy B L R o BN D

Unit 3

74.81] -w

i o
e u%;»napm

T e

823.79] 83.82] -0.10] = 406ﬂ

.' 7 e ....
A NI .n"_fu&q Foak m&mw:m’nv&'m Py Ak




Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/24/2008
Start Time: 7:45:00
End Time: 10:13:00

DEG F DEG F GPM GPM DEG F " H20 " H20 KLBsthr

Unit 1 | 494.21] 314. 97| 36.31 29.15] 19 78 300.28] 5.73| -10.46] 183.39]
Ve 1, [,.j cteow | Wmm e iy e SR L mﬂ“’*’mﬁ\ Mﬂﬂ"’*“’ '\-‘!9"“""3*}"?_"“3‘?"‘ P -..u...;:u.;.:; m‘ e n i
Unit 2 5/29 runi | 525.03] 315.23] 46.41 39.31 15.54 299.86 8.37 -13 55| 182.26
Frew F T R e s L R e T eI o I Y Y Ch oo b
| 477.59| 318.13] 33.64] 27.91| 23.58| 297.30] 6.36] -9.91| 184.34

6L-0

EeTEMPS
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %
Unit 1 [ 186.40| 901.32] 829.02 83.19| -0.10| 442.48| 1044.64| 6.24| 7.00] 9.06
%‘wﬁm‘mmmmmwwwmyximmmﬁ SRS e sl Rt £ L e R R e ey B
Unit 2 186 27 899.43 828.66 82.79| -0.11] 430.41] 1103.67 443 6.91 9.71]
wﬁﬁfﬁﬁw"ﬁgw* TR -U"?W D: PR B T ‘W-rm' 3 age Doz Lfaanlg-MWW -‘.:ézﬁ::?wwvv \‘N‘w h;”:« ok %:3‘.‘_ m‘:{?:ﬁmfﬁﬁtpﬁﬂ%u,ﬁ S’W" it mﬁi“l "'
Unit 3 [ 191.01] 900.64] 830.68] 82.66] 10| 393.52] 1073.05| 6.13 6.51 9.34

Page 1




0Z-9

Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/24/2008 Ao
Start Time: 12:48:00 o s TE NTP i s
End Time: 14:59:00
DEG F DEG F GPM GPM % DEG F " H20 "H20 KLBs/hr

Unit 1 | 488.06] - 314.98 32.88] 25 67 21.80] 298.12 5.62 -9.92 184.28
B B A g i e e B S L DT eoni um e e o 1 L T B Wy L e p ot M
Unit 2 529mun2 [ 327.67] 37.97| 34.16] 20.85] 306.33 7.29 -11.65 184. 52
T e e e e e e e Bl aa £ 07 s A S o S TS B 1 e 3 e R L L A W S TR R VN
Unit 3 485. 77| 317.14] 36.41| 29.43| 21 .23| 297.55| 6.27| -10.02 183. 92|

7S HOUT-+ = F EINALSTME ’“T@TJAIR S}FURNACE

S e SN oW SO RAE:

KLBs/hr

DEG F

DEG F KSCFM "H20

A AN

Unit 2

902.51

o 'yw*,u wﬁ-&rm M"‘?—’""

78.57 -0.10

829.79

s 4 ey

PR PRIty

Unit 3

3 S _', 7 EN g Il achFiwr e ity g
189.96 900.46| 834.35 79.31] -0.10 421.07
Oy Ay Dy S ey S rera iy SV R T LR e m&m*aam«zmﬁ%xw»ﬂm
| 190.71] 900.98] 828.94| 84.21| -0.10] 396.61

Te A AR
R e o N e

n—'w: ey R

T T T A

B R ek w-ﬁ




Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: ~3124/2008
Start Time: 15:26:00
End Time: 17:37:00

DEG F DEG F GPM GPM % DEG F * H20 " H20 KLBs/hr

Unit 1 488.60| 317. 81] 31.46] 25.33| 22.97] 300.09| 578| -10.05] 183.30
o] N e R R e R B R T e e e R T e e e L e B A AR p A e e e = v

Unit 2 5/29 un 3 528, 12] 326.58] 41.34 41.45 17.55 310.43 7.84 61
R e g L o B o A Twe A orm v i oy, Sl 18 4 gDl (e T b Pt me e T e 0 T Tl A Ao 308 L,
Unit 3 1 479.69) 319.26] 33.70] 28.80] 23.48] 299.50] 647 = -10.02] 183. 581

12-9

SREEDH200A SHOUT S PEINAL
ETELOW, e STMBRESSY| 55
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH %
Unit 1 | 185.96| 902.31] 829.07] 79.05 1062.53 3.93 6.17
TEEEA 5 T SR L e e S S T e Rt

R firD e oh heid MV
E:wwu&gw;ww iop P S D R ;ﬁiﬁi@%ﬁgﬁﬁ‘f‘” T R ey

Unit 2 187.13 899.75 82917 "“'3421 [ 009 ”42542 ‘109718|

3.99 6.89

e e T e S e R T D i T R e e T T T A s Pahad
Unit 3 187.73] 900.80| 830 95| 80 59| -0.10| 391 .45 ] 1078.62 3.13 6.39] 9.30
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Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/25/2008
Start Time: 7:39:00
End Time: 9:54:00

DEG F DEG F GPM GPM % DEG F "H20 * H20 KLBs/hr
49250[ 318.20] 34.90] 2903| _______20.86] 300.38] s.7o|r _-10.50]  186.63

Untt 1

[ Soo-

X I 634L

2z-0

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %

oy ik

899 79| 829. 78] ’ 82.38) _ -o 1o| _ 438.32| 1065.57L 3.80] 7.11] 8.92]

77.20]

units T 18762J 90074| T ato1] 8284 -011'|'" " 40031] '”1080.40L' T 663]  644]  940]




Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/25/2008
Start Time: 10:17:00

End Time: 12:33:00

DEG. F DEG F GPM GPM % DEG F " H20 " H20 KLBs/hr
Unit 1 { 493.12] 315.26 34.90] 29.03] 20.51] 298.87] 5.78 -10.44 184.35]
B o T 3 e s B B R b 3 1o e e e B Aok s R, R o]
Unit 2 29run5 | 502.77| 315. 48| 35.46] 29.21| 20.24] 297. g 6.86 -11.31 184.25
[ S g 0 oA A S Yl Y O O T, TR B REIT L L ST B SR R e R A T et o B e A
Unit3 | 484.08] 31545  36.24] 30.35] 23.24| 296.94| 6.34] -10.21] 184.12]
? B EINALSTVE|[ZLT 0. = FURNACES [0
B | atEMRE Wi B0 vt =
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %
Unit 1 | 187. 38| 90016| 829.83] 76.77] -0.10] .434.93] 1064.44] 3.43| 7.09] 8.93
P st ne s B TR A D B L e e L el v Y & B e i T L e ey 7]
Unit 2 188. g ~898.84 830. 49| 74.55] -0. 11] _412. 24] 1093.01| 259| 6.47 9.08|
D e s B T T I e e O e e e i Lot
Unit 3 [ 188.20] 900.28] 82897 . 8341 [ 0.1 | "398, 77] 1070.50] 7.92] 6.65] 9.62
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¥Z-2

Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/25/2008 |[<SD? ' ‘ ; -V - -2
Start Time: 13:00:00  [f-« T, P . "|.SLUR {o) & TEMP:
End Time: 15:15:00

DEG F GPM GPM % DEG F " H20 " H20 KLBs/hr
315. 17| 38 58| 3273 15, 92| 300 08] 584| 7 -10.78| 184. 12

Unit 1
BTy s e L I
Unit 2 29 run 6

v _,_,,,,r-r-rr‘., T
E'.‘*h‘*er RO T

Unit 3

T e,
- TTETE

.- -.'._,[,, B

’3212—| 3596| '.“A'é1".4~ﬂ - 1796] 30262| — 702| - -114o|

IR F L S g SIS NS

RatagNg T

e B

'315.94T 3449| —31.89] 218ﬂ .'M298.4_0| 6.29|' -1002| ”"%84.25

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %
Unit 1 [ 186 55| 900.16] 828 98| 76. 49| 0. 09| ‘ 440.87] 1061.20| __3.63| 7.49] 9.41

:_‘:',x.; R o =S

T S R ‘,.;,, . T SN

89852] 82930| B 7575| 31463]

S e

cH f.s e ST

Po i s TR T e T e T s N Zah A IR T T Pd s o < i ol
Unit 3 188.62[ 90018[ 830 85[ , 76.90| ‘-0.10| 395.37| 1077 64[ 14.35[ 6.16] 9.23|




§Z-0

Wheelabrator

SOUTH BROWARD
Emission Test Log

Date: 3/25/2008
Start Time: 12:29:00

End Time: 13:38:00

DEG F DEG F GPM GPM % DEG F " H20 " H20 KLBs/hr

Unit 1 | 500.35| 317.68 37.04
R e A e T ai T L Lo o

L e

34.09 _16.7 16.75 301 .30 5.90 -10.79 183.68

vy i ST e e

Unit2 135 run 1 505.78 322.09)] 34.57]

e e, Fa- T—-"" 4
2EE ..—‘:‘iw'ﬁm "4'(, %4 =iy ’m«h‘{:‘t""‘%’“ .Aunﬂulenl"m

2997 1848 300.43] =0T -11.36] 183.07

T T B R AT A i U S NPT HiOeI NI T s L e S B R i 5 A HRE 2 5k o QB
Unit 3 [ 484.05| 319.80] 34.16] 36.57| 21.22| 301.20] 6.35| -10.24] 182.73]

mFEED,.H" &iﬁSHHOU@'@% LEINAIPSTM (i TOTEAIRE

EREROW. L STMBRESS! | Tna TEMPETY|SIF [e

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH %

EOWS

| [EEBa s Sy 7
BT 027

%
Unlt 1 | 185.82| 900.12 830.76] 77.14] -0.09| 438. 59| 1042. 80|__ 4. 09| 7.24 9.23|
R T s i o D B e B A gt BT B e L B T e B A PR PO e e S sy
Un|t2 898.18 829.78| 75.37] -0.10] 412.94| 1122.10 2.65 6.50 ~9.08
& h et to nnpa&".i‘g‘ i ¢ -85 VR M 3 :ﬁﬂwﬁm‘“”*ﬁw,wpmu Pirasda: %M w:ﬂ‘:WLFﬁ ) ; A :riw\iilh-td'—l‘ﬂ"{:;;' %‘“’WM“”WM.—“»
Unit 3 | 187. 36| 899.76] 832.13] 79.78| -0.09| 398.62] 1077.09| 14.57] 6.35] 9.39
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9c-0

Wheelabrator
SOUTH BROWARD
Emission Test Log

O AL D IEWATER
T L e ey

mSDA"INLET
i:i’.“‘wk"IE;MEzi

Date: 3/25/2008
Start Time: 14:02:00
End Time: 15:13:00

R 1o U1 MR
Gy r=TEM

DEG F DEG F GPM GPM % DEG F "H20 *H20 KLBs/hr
Unit 1 1 503.05] 315.02] 37.98] 32.29] 16.01] 299.83] 5.80 -10 87 184. 28‘
mem“ﬂ*ﬁkw i rcmwgmm*mw“ﬂg me‘dmfva; 't‘ R it ?‘(ng%h ‘;“"‘”"‘“m "l“'"":;\':’ P *;uu A&Eﬁ
Unit 2 13B run 2 509.18 319.39[ 36.25] 31.70] 17.74] 301.90 6.97| -11.29] 184. 43
B e T Bt g R L T e R iy e O o wer U3 R E R #eTS
Unit 3 | 483.04] 313.23] 35.90] 30.72] 21.50| 295.32] 6.36] -10.12] 183.67|

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %
Unit 1 186 86] 900.02] 827.85] 75.96] ~-0.10] 440.60] 1081.87 3.08 7 52] 9.38|
O e T D R R B P B e e ~«ﬂ-;;;1:e
Unlt 2 [ 188. 82 898. 64| 829.69] 74.89] -0.09] 414.27| 1105.46
b g R D e T D A s P g e R e e
Unit 3 | 187. 80] 899.90] 828.66| 78.54] -0.11] 395.37| 1078.27




YXARS]

Date:
Start Time:
End Time:

Unit 1

[P
ST
SaTET RN

3/25/2008

15:46:00
16:57:00

DEG F

DEG F

GPM

Wheelabrator
SOUTH BROWARD
Emission Test Log

GPM %

DEG F

" H20

" H20

KLBs/hr

504, Qe|

38 25|

5.87]

-10. 74[

184.54

T

S
JF L ,,

314.92| 7

"~ 32.27] 15.74]

300,21 |

’ T
VAR IS i

Unit 2

511 46|

36 79|

SR

7.03]

1146

184.53

=3

138 run3 |—

"J-zé' ~sna

Unit3

497.7o|

'31561| '

X .86|

~ 35.24] 17.36]

= 295 87

s ey

6.60

~10.87

5 mwmn. W"

177.12|

KLBs/hr

DEG F

DEG F

KSCFM "H20

DEG F

DEG F

75. 17|

_9.19

1872ﬂ _

898 96|

829.29]

1061 o1| .

Unlt 2 72 32[ -0 11 | 6.41] 9 04
E’(: ""‘-“‘ N ;l ¥ ..( : y: :V‘- ;; T )‘- X - ' oy :::l- ‘Tv -::- é"-“' e ——‘

!88.32| 0]

409 36|

063, 77|

10. 50

Page 1




82-0

Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/25/2008 [=SBAINEET=SDAGOUILETZFETOTA l&“%ﬁ? \l=WATER? =R EIME S 0i-iFE OUT,
Start Time: 7:43:00 A TEMPEAE e EMPE 5 STURRVAE B S E L OW, :;c::»’é:"-fqouﬁ'&:ﬁi‘, TEEMP < e
End Time: 8:54:00
DEG F DEG F GPM GPM % DEG F "H20 "H20 KLBsthr -
498.30] 321.07] 36. 83| 32.08] 19.83] 302.37] 5.77] -10.84 186.95]
T D o e e i pub b o L AP P T L e o e e FoTh Bt B it it S B R T L e

T TN
L by L AT A o T L R b hyrors

Unit2 | 518.72 320.37 41 26[ 34.43] 17.57] 303.45( 748

I;ffgﬁf‘?ﬂw&i fﬂr'a'- e s e e i h A~ R NIRRT B TS T %! R o I e T e o b Yo W R
Unit 3 26A run 1 F 484.96] 315 52 3. 36| 31 05| 22. 64| 295.31| -10. 03| 182 81

I',JFU‘,_RNR'C‘J;' TR
= e DRAET S
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %
Unit 1 [ 189.53] 899.49] 830.26] 84.21] -0.10] 44377]  1047.18] 4.45] 7348r 9.24
e e o e B s e e S B A B e e B o L b oo B S e & 4 Rt e o e v o o
unit2 190.78 899.70 828.67 -0.10] 425.85 1066.28 3.16] 6.92 9.81
R e R B T, T R e A A B A Ty R e S T el
Unit 3 [ 187.15] 900.33] 830.54] 83.72] 011 40258 1086.25] 6.42] 6.65] 9.54|




62-0

Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/25/2008
Start Time: 9:20:00

End Time: 10:20:00

DEG F DEG F

Umt‘l
N S ST

Umt2 . 36 oo|
[“-A"‘m' "n:’l; Pash > :”"‘"_ : v U IERRR I “'\"A

Unit 3 26A run 2

GPM GPM
_315.11 | 32 1o|

"H20 KLBs/hr
485.00| -10. 00| 185 30|

‘1861
| ] 34, 95| 2746| " 23.89] 293 85| 6.50|

-10. 02] 183 61

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH
Unit 1 ez 900.09] 831 82| 18 52| -o1o|

" n.—s/t = :,-._

1.82] _ ’ 43011| 106558| 3.03|

6.72] 852
89972| '830 79| I 76|7 -o1o| 41367| — i 257|“ ~ 6.44] 911
T Y T e T T T T e T
Unit 3 [ 187 99| 900.84] 832 35| 80 47| -o.10| 396. 17| 1068.28| 6.06] 6.33

Page 1
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Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/25/2008
Start Time: 10:48:00

End Time: 11:48:00

DEG F DEG F GPM GPM % DEG F "H20 " H20 KLBs/hr
315.17] _ 34.50] 2750 20.93] 7 -10.45] 184.31

Unit 1

F»j_ R
e Cagie . T

W tgr
VTR Ay

1998]  207.71] __ 6.86

184.56
T

~10.00] 184.35

2845 1.3

ot

502.95|
-Egz"& R

“484.35]

- i

[
Ex N

2893]  2368]  297.40]

DEG F
o74.25_|

KSCFM DEG F

DEG F DEG F
900.00]

T Yy

— e

e
ST

PRI
188.07] 900.14|




Date: 3/24/2008
Start Time: 7:48:00

Wheelabrator
SOUTH BROWARD
Emission Test Log

End Time: 10:02:00
DEG F DEG F GPM GPM % DEG F " H20 " H20 KLBs/hr
Unit 1 _ | 494 56| 314.99| 36.47] 29.32] 19 esT 300.36| 5.73] -10 48| 183 26
e, ' s e Tt TR ,
Un|t2 o 524 ] 315 15[_ 46.19] 39.11] 15 61] 299.72| 8.31] -13 46| 182 16
= T e T s - = N NN
Unlt 3 529 run1 | 777 46| 318 48] 33.53] 28.01] 23 74| 297.46] 6.39] ) 95| 184.06
Q
<
KLBs/hr DEG F DEG F KSCFM . "H20 DEG F DEG F GPH % %
Unit1 . | 18615| 901 16| 828 43] 83 14| -o.1o| 442 67| __1040. 3o| 6.25| 7.04] 9.10
SRR Co T A A o
Unit 2 | 186 7o| 899 34| 828 86| 82 72| 0. 11 | 430.04] 1104 2o| 4.40] 6.96] 9.73
R AR e R T D S S
Unit3 l 190 94| 900.50] 830 72| 82. 93] 0. 1o| 393.41] 1073 90[ 5.68| 6.57| 9.38

Page 1




Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3242008 aISDAOUTLETR s ‘,,,W};  “DICWATER.(Z
Start Time: 10:38:00 cimdl s (S EURRYARES - ELOW
End Time: 12:52:00

DEG F DEG F GPM GPM % DEG F "H20 " H20 KLBs/hr
Unit 1 ] 490.21 315.01 34.22] 27.02] 20.98] 299.63] 5.79] -10.28 184.55|
D s B R B e b B O G e B A v L oL B 0% P P X w0 ¥ s B S e S v dae
Unit 2 504.97| 317.01 37.00] 31.51| 20 05| 299.37 6.80 -11.11 150.97
i e A e e N R L o L B e B B e g T S e
Unit 3 529run2 [ 480.42] 315.21] 35.56] 28.70] 21.84] 294.19] 6.23] -9.98] 184.31

¢€-0

EHOWES | DRARTpwn

AN o T Y

KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F GPH % %
187.40 898.01 829.67] 80.97] -0.09] 435.10 1050.93] 5.02] 6.67] 8.59]
e e T Do g o A Y TP R L A h S A DT Y o b A R Ao A0
888.98 827.92] 72.55] -0.10] 432.10| 1044 1o| 2 85| 7.52 10.47
AN e s AN B Sy 7 ha«u,.pn mﬁ&w‘:mm‘%‘ﬁ“*’"m*“-m-iw x,-«,?ii”f..?\ii%» e '14*""‘"‘ ‘5.. ARt ;ﬁ%ﬁﬁlmmw ""W
[ 191 47| 896.09] 830.07] 83.24] -0.10| 391.35] 1086.58] 5.70] 6.30] 9.20




€e-0

Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/24/2008

T —7 o | g ~ g == 3 : S...'f P ] ; Tn~ FF,:@[)T"“T T S ﬁr,; ] EA T T '1‘ %;HSTEAMW"I
Start Time: 13:34:00  [EEEHEMBELS %42 TEN m OWE S CONC e S TENE Ll DR L PRESS 7 T FREOWE D
End Time: 15:50:00 :
DEG F DEG F GPM GPM % DEG F "H20 “H20 KLBs/hr
Unit 1 | 486.77] 314 85 32.19 24 98] 22.31] 297.82 -9.95 184.22
e R ey e D R e e AR R R e T )
Unit 2 | 51597] 326.32 37.51] 3144] 20.99 308.36] 7.26] -11.54] 184.01
e e e e o T T e o e B B e o R o T iemia o v
Unit 3 529run3 | 479.41] 320.29] 32.72] 30.07] 24.20] 296.36 -9.79] 184.30

KLBs/hr DEG F DEG F KSCFM “ H20 DEG F DEG F GPH % %
Unit 1 | 187.12] 902.37 828. zﬂ 78.15] -0.10| 431.29] 1047.08| 6.06] 6.00] 7.95
e e e R e R b e T T i e o R e e e e S
Unit 2 188.63 900.15 830.05 79.04] -o10| 419.21| 11135?[’ 3.00] 6.57 9.18
B b e e B B Rk By BN L TR et Mo 0 o

us.x_AMLt! e 8. e W A s o
Unit 3 190.93] 901.24] 832.61 79.73] -0.10] 39218] 1073.43] _ 4.77] 6.24] 913

Page 1



Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/26/2008
Start Time: 7:11:00
End Time: 9:25:00

"H20 KLBs/hr
-10.75| 174. 24

- XNVT

183 90

DEG F " H20
300.78]

GPM GPM
39. 1€j 32 17[

DEG F DEG F -
500.36/ 314 98|

35. 16| i

T 5

o 89 31.77L ' 2440[ = “2317]

185.49

“203.08] “o70]

29( run '4 ]

¥€-0

DEG F

KSCFM

"H20

DEG F

DEG F

KLBs/hr

DEG F

897.71]_

829, 93]

389]

-o1o|_

447.43|

5.42]

176.28]

Yl

P :—T«_._,

-

»82975[ — 82

424 38|

f 186. 40[

w7,

897 '67|

597 25|'

—1058.66]

89945|' ‘

2

790, 43|




S€-0

Date:

End Time:

Wheelabrator
SOUTH BROWARD
Emission Test Log

3/26/2008
Start Time: 9:43:00
11:56:00
DEG F DEG F GPM GPM % DEG F "H20 "H20 KLBs/hr
[ 497.58 314.93| 36.68| 29.61] 19.10] 300.06 568 -10. 36| 184.19
ok S -w_"“‘:"“‘?f"ﬂ:u'*""ﬁ' 5 "'”"ﬁ%ij}yam P I e P R P S o e VG sl b £ e e A e R it o oy bl iy d ]

314.80] 40.93| 33.84] 17.16]

300__| 713| -11.64] 184.69 ‘

sy ks n»-&—-?-:"-b:nw*awmm*f e B o o L T e e a2 e R e oo o e i A T v T
Unit 3 29run5 | 488.78| 315.07| 39.22] 31.80] 19.16| 294.92| 6.44] -10.56| 183.98
e Te 1 AIR<Z[EEURNACE T FCONO Sl [ SHROEISE[FERISNC Rz Sl ssEL
112\- ;.' g e e el sl po |y
WF’ MDRARTGE |5t }MAVG&:‘E %HMEW | e
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %
Unit 1 186.41| 900.41] 826. 19| 79. 37 -0. 11| 438. 57] __1066. 27] 3.84 7.21 9.16
g gt S oE e B T B Y L e o P s o T R e TR TR T LR e e et i)
Unlt 2 [ 189.61 899. oo| 829.99 76.56 -0.10] 422. s_J —1125.96 2.90 7.01] 9.65
e e i R A B Rt o 2 B2 OB et A g vt e W I T oo 7 pre g =t ety R ]
Unit3 [ 188.04] 899.96] 824.50] 84.75| -0.10| 403.36] 1043.63] 5.67] 7.68] 10.45

Page 1



9€-0

Date: 3/26/2008
Start Time: 12:21:00
End Time: 14:32:00

Wheelabrator
SOUTH BROWARD
Emission Test Log

DEG F DEG F GPM GPM % DEG F " H20 " H20 KLBs/hr
Unit 1 499 46| 315. 03| 36. 93| 27.7o| 24, 68| 300. acﬂ 5.78] -1o 4a| 184.03
(e THE R BT Ten v R T .
PR WL e W L, T ,~_1 i - e SO £
Unit 2 514, 31 | 315, 43| 39. 09| 23 31 | 299 27|
LG R R C
33, 94| 24, 76| 27.31] 293.87|

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F
Unit 1 186.52| 900 81 | 829 81 | 82.82] -o 1cﬂ 437.31 [ 1091.84]
r’ b ‘_1 ’,.('f-_,;."‘i £ : ;.:._“:, :'n:;~~ iE -7‘: ,“ { .L»"-;. < P e :‘\ 5= ‘ ;’ ; 3 _V—"-"-.‘_u r“‘ )”F” \' i L :~.( &
Un|t2 188. 55| 899 04| _ 830 15| 418 28| 1105 sﬂ 3.96| 6.47]
(NS l'“’;».;’L:;Z RS e BT e e N L R DA% e v RN Sl s N s T ":.‘s.:;w s
| 189.35| 900.48| 830 24] 78. 59| ) 1o| ~392. 68| 1068. 62| 3.25] 6.611




Date: 3/26/2008

Start Time: 7:56:00
End Time:, 9:07:00

Unit 1

Wheelabrator
SOUTH BROWARD
Emission Test Log

DEG F DEG F GPM GPM % DEG F "H20 "H20 KLBs/hr
{ 499 61| __ 315, 35| v 3848| 31 50| 18.08| 300.53| ' 567| _ -10 62] 130 51

T T T
L R LSO

T e .L iy

TR T~ T E .- o e~
. . PR N S R v

R _Rl.

Unit 2

T620] 18363

4236| B

300 69| ‘ 727|

518 87| 315. 12|'

g S e i ot A o LA Sy e
Unit 3 13Brun1 | 466. 22| 315.02] 31 02| 23.64] 2384 293 46! G 25| -9.61] 184.12

L£-0

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %

Unit 1 | 178 03| 899.42| 831 32| 83 75[ -0.10] 448 45] 1064. 66| _4. 58] 7 26| 9.26
P e o ey it ST T B el e e L T o LTS s
Unit 2 | 187 94| 898. 39| 829 26| 83 57| -o 1o| 424 26J 1124 97| 2 68| 7 28| 9.85

Unita

T 89997[“ 8305@ “ 77.32| =50 38844| - 106491| 7 S

Page 1




8€-0

Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/26/2008
Start Time: 9:23:00
End Time: 10:33:00

DEG F DEG F GPM GPM % DEG F " H20 " H20 KLBs/hr

Unit 1 495 16| 314 94| _35. 68| 28 71 | 19.27] 300 90] 5 6§F -10. 24| 185.09
Fo oihen Loy NI e A b P O S e i T : B L et e e =
Un|t2 518 14| 315 11| 41 34| 34 51| 16.70] 300 5a| 184. 77
Vo e e e TS T A U N I SOt D e RO

Unit3 13Brn2 | 478 40| 315 43| 35 49| 28 16] 21.17] 29416] 184.25

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F
900, 90| —529.86] 78 60| 070 437.40] _ 105938|

= “"-01o| "'4235'3| 1111 18[

.‘,g

189.67] 90037| —82661] 8307 -o1o| 39515[ ] 10353<ﬂ




Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/26/2008
Start Time: 10:52:00
End Time: 12:02:00
DEG F DEG F - GPM GPM % DEG F " H20 " H20 KLBs/hr
Unit 1 | 500.78] 314.87] 37.86] 30. 69| _18 97| 299 97| 5.65 -10. 4o| 183.83]
[T ey ot o g e E o RS B A ek el e e P e e s s A e e metie o |
Unit 2 515.25 314.52 39.53
i ety e T:i:w‘%""i‘ﬂNsms..m*&i‘q{nmﬁ‘am‘\eask\g e R e L S as P R
Unit 3 13B run 3 490.90] 314.78] 39.41 31.84] 19.31| 295.12]
< T OUTEEs = EINAESTM nwr‘(;),]‘@,ll}fm
& ‘ ss LERTEMP S| e
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH’ % %
186.31 | 900.57| 827.97] 80.38] -0.11] 440.02| 1064.89| 4.23| 7.27] T 9.22]
rm v A Bni vy Rt T s, e s 2 T o P B e . AT P b e e 4 0 e e o)
189.93 899.20 830.71] 74. 7o| -0.10] 420.23 1133.62 2.99 6.85
L R B e ey e b e e b T Ay FAL A A s Sy Bt S 0 Y oA
Unit 3 188.64 900.15 825.05 83.70 -0.10 404.91] 1049.34] 7.29] 7.85]

Page 1



Date:

Start Time:

End Time:

3/24/2008
12:03:00
16:48:00

DEG F

Wheelabrator
SOUTH BROWARD
Emission Test Log

- DIL. WATER"

- L TmE-
RRYFL [ - FLOW -

; EF:OUT 7|. - FF -] 1B
s LGONG .|

. TEMP-

GPM GPM % "H20 " H20

DEG F

DEG F KLBs/hr

488 06|

314 98|

21.99] 298.40] 998 _

32-79,' __ 25 45[ 5.70[ 184 23

Unit 2 518.44| 322 74| 39.56| 34 j 19.11] 305.80] 7.35] -11 82| 180 04
o= s AT R TRepei s 3L T TIIN e T T T TTEE SRR G E T T

UniLt3 '

or-0

23 run 1

482.73]

318, 59| 34.80] 30, o4| 22.64] 298.05] -10. oo| 6397

KLBs/hr

DEG F DEG F "KSCFM " H20 DEG F DEG F

431 91| 1049. 05|

187 17|

902.06] 82995| ___ 78 60| -010|

Unit 1 .
Unit 2 184 54| 898.86| 831 51| 79@ -0 10| 423 40| 1098 93| 3.28| 9.33
Bl T el i ~ Ll LT eSS ce v I AR St

Unit3.

190.18|

"~ 900.47] 830, 54| -o.1o| ~394. 26| 1073.00[

82.49[




l7-0

Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 31252008 INCETSDATOUTEE LI R ATOTALE-S]
Start Time:  7:29:00 @*% M’!a- zﬁ mﬂﬁgmsez;é ?st"EURRf__
End Time: 12:04:00
DEG F DEG F GPM GPM % DEG F “H20 *H20 KLBs/hr
Unit 1 | 492.27] 316.63] 28.48 20.73 299.28 5.73] -10.46] 185.43
Ao b F b e SR e e A A S "'-'Mmf‘”“‘““’%‘:L’z‘,’;‘ﬁ»*«»*wﬁ%.,:’:;m‘:;‘: ey R T e R A A R e B A R
Unit 2 | 50814| 316.64] 37.54] 309_J 19. 32| 299.07] 7.07]_ -11 92[ 18550
B e o PO e oty e s R o ' e B e bt s ORI AE e RS T e R e e
Unit 3 23run2 | 483.66] 315.41] 36.61] 30.27] 23.04] 2955 | -10.05 183. 12|
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %
Unit 1 | 188.11| 899.73| 830.03] 80.13] -0.10] 436.41] 1058.85| .3.48| 7.13] 8.95|
e R e P e SR B A o G A R T T B R g o i o e o e e D B e T R Bt e D A A e et d T
Unit 2 189.90] 899.26 829.98 76.28 010 417 05| 1074.44 2.76 6.60 9.32
kgt e e e R S e e e R R T B R P e b e o skl DR e B S R e A T M N SRS e S T
Unit 3 | 187.48] 900.24] 830.23] 83.14] -0.10] 399.97] 1074.14] 7.33] 6.55] 9.52]

Page 1



Date: 3/25/2008
Start Time: 12:24:.00
End Time: 17:00:00

Unit 1

DEG F

DEG F

GPM

Wheelabrator
SOUTH BROWARD
Emission Test Log

GPM %

DEG F

" H20

" H20

KLBs/hr

503. og|

35, 99|

2 98|

3323 1617i

300, 56|

586 _

-1o.76| v

184 14

T
..I~x 4.,‘~_._..¢

.t -‘
AR A APy L

P Wi

N .=
)“.,',“_:71,

1 o

-';Lr

3 T8 T e =
g e

36 09]

' 31 05[

17 58F

300 93| ]

' 699|7 1138

1 84.28

Un|t2- T

509 o8]

~540]

~10.35]

181.66

f S AT, ey N
R AN S ey

Unit 3 23 run 3

Zr-0

487 70]

) 316.13|

2o.1§r

557 39| B

KLBs/hr

DEG F

DEG F

KSCFM "H20

DEG F

DEG F

899 86|

NG S

-0. 10|

T e

6. 06|

44004 _

1059.49|

T \’_’ T AT PR ST e r
AN ke At Y o

186.76|

S Ay

829.72]

(A.ﬁ;_.

X

898 37]

-010[ —

414 17|

1103 99_]w

PV

“186.01]

899.25|"

525, 31|

=5 68|

-o10|

200, 47]

1073, 47|

'1140|




Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/25/2008 to 03/25/2008
Site Name: UNIT1 . Time of Report: 03/26/08 08:14
.Data Averaging Type: 6m ' Rolling Average Interval: 1
OPACITY1
Date Time {PRRCENT )
03/25/08 06:06
06:12
06:18
06:24
06:30
06:36
06:42
06:48
06:54
07:00
07:06
07:12
07:18
07:24
07:30
07:36
07:42
07:48
07:54
08:00
08:06
08:12

0o 0O O O 0D © O O 0O O 0O 0O 0 © O 0O 0O Y O o 0o o O

Average = 0
Geometric Avg. =

Maximum = 0
Minimum = 0
Pogsible Valuesa = 23
Included Values = 23
Total = 0

»*
b

excluded values (missing, 00C, invalid, suspect)
- missing

- out-of-control

- invalid

- suspect

exceedance

- stack pnot operating

- invalid (PADER)

- missing data substituted

G W ® X ®nHA A
'

-999 - missing value
-888 - value could not be calculated



Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/25/2008 to 03/25/2008
Site Name: UNIT1 Time of Report: 03/26/08 08:14

Data Averaging Type: 6m Rolling Average Interval: 1

OPACITY1
Date Time {PERCENT )
03/25/08 08:42

o
w
-
-]
O O 0 0O O OO0 &0 0 0 0 o0 © 0 0 0O o o0 o0 o0 o o

Average = 0

Geometric Avg. =

Maximum = 0

Minimum = 0
Possible Values = 22
Included Values = 22
Total = 0

excluded values (missing, 00C, invalid, suspect)
- missing

- out-of-control

- invalid

- suspect

exceedance

- stack not operating

- invalid (PADER)

- missing data substituted

g w oMt H A
'

-999 - missing value

-888 - value could not be calculated




Plant Name: SBWD Page: 1
General Average Report

Reporting Period: 03/25/2008 to 03/25/2008
03/26/08 08:14

Site Name: UNIT1 Time of Report:
. Data Averxaging Type: 6m Rolling Average Interval: 1
OPACITY1
Date Time {PERCENT )

03/25/08 11:18
11:24

11:30

11:36

11:42

11:48

11:54

12:00

12:06

12:12

12:18

12:24

12:30

12:36

12:42

12:48

12:54

13:00

13:06

0O 0 0 0O 0 O 0 0O O 0 0 0 0 0 O 0 0 0 0 0 0o 0 O

Average = 0
. Geometric Avg. =
Maximum = 0
Minimum = 0
Possible Values = 23

Included Values = 23
Total = 0

*
.

excluded values (missing, 00C, invalid, suspect)

missing
- out-of-control
invalid

suspect

exceedance

- stack not operating
invalid (PADER}
missing‘data substituted

Qg W W o W oH 3 A
'

-999 - missing value
-888 - value could not be calculated



Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/24/2008 to 03/24/2008
8ite Name: UNIT2 Time of Report: 03/26/08 08:15
pata Averaging Type: 6m Rolling Average Interval: 1 .
OPACITY2
Date Time (PBRCENT )

03/24/08 06:24
06:30

06:36

06:42

06:48

06:54

07:00

07:06

07:12

07:18

07:24

07:30

07:36

07:42

07:48

07:54

Cc 0O O 0 O OO0 0 0 0 O 0 0O 0 0 0O O O O O 0O 0O O o

Average = 0

Geometric Avg. =

Maxipum = ]
Minipum = 0
Possible Values = 24
Included Values = 24
Total = 0

»
.

excluded values (missing, 00OC, invalid, suspect)
- missing

- out-of-control

- invalid

- suspect

exceedance

- stack not operating

- invalid (PADER)

g W oW ox woH 3 A
'

- missing data substituted
-999 - missing value

-888 - value could not be calculated




Plant Name: SBWD Page: 1
General Average Repeort
Reporting Period: 03/24/2008 to 03/24/2008
Site Name: UNIT2 Time of Report: 03/26/08 08:15
Data Averaging Type: 6ém Rolling Average Interval: 1

OPACITY2

Date Time (PERCENT )
03/24/08 11:24
11:30
11:36
11:42
11:48
11:54
12: 00
12:06
12:12
12:18
12:24
12:30
12:36
12:42
12:48
12:54
13:00
13:06
13:12

o O 0O O O 0 O 0 O 0 0 O 0O O O O O O O o O ©

Average = 0

Geomatric Avg. =

Maximum = 0
Minimum = 0
possible Values = 22
included values = 22
Total = [

*
'

excluded values {(missing, 00C, invalid, suspect)
- missing

- out-of-control

- invaliad

- suspect

exceedance

- stack not operating

- invalid@ (PADER)

- missing data substituted

Qo m Mo KA
'

- missing value

| [}
™ w
W W
w W
'

value could not be calculated



Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/24/2008 to 03/24/2008
Site Name: UNIT2 Time of Report: 03/26/08 08:15

Data Averaging Type: 6ém Rolling Average Interval: 1

OPACITY2
pate Time (PERCENT )
03/24/08 14:00

™
[
o
o

O 0O O O O 0O O O O 0 0 O 0 0O 0O 0O O o o o O o

Average = 0

Geometric Avg. =

Maximum = 0
Minimum = 0
Possible Values = 22
Included Values = 22
Total = 0

*
'

excluded values (missing, 00C, iavalid, suspect)

missing
- out-of-ceoatrol
invalid

suspect

exceedance

- stack not operating
invalid (PADER)

missing data substituted

(=20 T 7 B R N
1

'
('3
w
w
]

missing value

-888 - value could not be calculated




Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/24/2008 to 03/24/2008
Site Name: UNIT3 Time of Report: 03/26/08 08:15

Data Averaging Type: 6m Rolling Average Interval: 1

OPACITY3

Date Time {PERCENT )
03/24/08 06:24
06:30
06:36
06:42
06:48
06:54
07:00
07:06
07:12
07:18
07:24
07:30
07:36
07:42
07:48
07:54
08:00
0B:06
08:12

O © O 0O O O O O 0 © 0 © © 0 O 0O © © © 0 © © O

Average o ‘0

Geometric Avg. s

Maximum = 0
Minimum = 0
Possible Values = 23
Included Values = 23
Total = 0

-
'

excluded values (missing, OOC, invalid, suspect)

nisging

out-of-control

- invalid

sugpect

excaeedance

- stack not operating

- invalid (PADER)

- migsing data substituted

B om X o w H s\ A
,

-999 - missing value
-888 - value could not be calculated



Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/24/2008 to 03/24/2008
Site Name: UNIT3 Time of Report: 03/26/08 08:16
Data Averaging Type: 6m Rolling Average Interval: 1

OPACITY3

Date Time (PERCENT )
03/24/08  09:12
09:18
09:24
09:30
09:36
09:42
09:48
09,54
10:00
10:06
10:12
10:18
10:24
10:30
10:36
10:42
10:48
10:54
11:00
11:06
11:12
11:18
11:24

0O © 0O O © 0O 0O 0O O Q0O 0 0o O 0 © © 0 © 0 0o ©o o

Average = 0

Geometric Avg. =

Maximum = 0

Minigum = 0
Possible Values = 23
Included Values = 23
Total = 0

*
'

excluded values (missing, 00C, invalid, suspect)

‘

missing
-~ out-of-control

invalid

~ suspect

exceedance

- stack not operating
invalid (PADER)

«

g W m K noH A
i

missing data substituted
-999 - missing value

-888 - value could not be calculated




Plant Name: SBWD Page: 1
General Average Report

Reporting Period: 03/24/2008 to 03/24/2008
Site Name: UNIT3 Time of Report: 03/26/08 08:16

Data Averaging Type: 6m Rolling Average Interval: 1

OPACITY3

Date Time (PERCENT )
03/24/08  12:12
12:18°
12:24
12:30
12:36
12:42
12:48
12:54
13:00
13:06
13:12
13:18
13:24
13:30
13:36
13:42
13:48
13:54
14:00
14:06
14:12
14:18
14:24

© 0 ©0O 0 O 0O 0 0O 0 0 0 O 0 00 O 0 O 0 © 0 0 o

Average = 0

Geometric Avg. =

Maximum = 0
Minimum = 0
Possible Values = 23
Included Values = 23
Total = 0

»
]

excluded values (missing, 00C, invalid, suspect)

missing

out-of-control

- imvalid

suspect

exceedance

stack not operating
invalid (PADER)
missing data substitutaed

S W™ MW H A3 A
v

-999 - missing value
-888 - value could not be calculated
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Vehi LIME2 ' -
ehicle # | . Gross 78120 39.06

Auto ID 2055660 Tare 26980 13.49
Other - Net 51140 25.57
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Qty 25.57 Ton

Origin Wheelabrator So
Operator Joyce
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Qutlet
USEPA Method 5/29 (Particulate/Metals)
Sampling, Velocity and Moisture Parameters

Run No. 1 2 3 Average
Date (2008) Mar 25 Mar 25 Mar 25
Start Time (approx.) 06:06 08:41 11:16
Stop Time (approx.) 08:19 10:52 13:30
Sampling Conditions
Yq Dry gas meter correction factor 0.9937 0.9937 0.9937
Cp Pitot tube coefficient 0.84 0.84 0.84
Pq Static pressure (in. H ;,0) -11.3000 -11.2000 -11.2000
Ay Sample location area (ft 2) 64.0000 64.0000 64.0000
Phpar Barometric pressure (in. Hg) 30.25 30.25 30.25 30.2500
D, Nozzle diameter (in.) 0.2690 0.2690 0.2690
[o )Y Oxygen {dry volume %) 9.1400 9.2660 9.9030 9.4363
CO,  Carbon dioxide (dry volume %) 10.2860 10.2340 9.6310 10.0503
N+CO Nitrogen plus carbon monoxide (dry volume %) 80.5740 80.5000 80.4660 80.5133
Vi Total Liquid collected (ml) 421.80 413.70 433.20
Vi Volume metered, meter conditions (ft ) 75.9100 74.4700 78.5200
Tm Dry gas meter temperature (°F) 67.2000 77.7400 81.9600
Ts Sample temperature (°F) 301.7200 298.9200 300.3200 300.3200
AH Meter box orifice pressure drop (in. H ,0) 1.3440 1.2664 1.3724
e Total sampling time (min) 125.0 125.0 125.0
Flow Results
‘ Vweta  Volume of water collected (ft °) 19.8541 19.4729 20.3907 19.9059
Vimsta  Volume metered, standard (dscf) 76.5983 73.6585 77.0795 75.7788
Ps Sample gas pressure, absolute (in. Hg) 29.4191 29.4265 29.4265 29.4240
P, Vapor pressure, actual (in. Hg) 29.4191 29.4265 29.4265 29.4240
Buo Moisture measured in sample (% by volume) 20.5844 20.8080 20.9200 20.8044
Bos Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
By Actual water vapor in gas (% by volume) 20.5844 20.9090 20.9200 20.8044
VAP Velocity head ( ¥in. H,0) 0.6878 0.6687 0.6928 0.6831
My MW of sample gas, dry (Ib/ib-mole) 30.0114 30.0081 29.9371 29.9855
M, MW of sample gas, wet (Ib/lb-mole) 27.5389 27.4973 274398 27.4920
V, Velocity of sample (ft/sec) 47.8909 46.5072 48,2795 47.5592
%l Isokinetic sampling (%) 99.8886 98.9289 99.9210 99.5795
Q, Volumetric flow rate, actual (acfm) 183,901 178,588 185,393 182,627
Q, Volumetric flow rate, standard (scfm) 125,340 122,199 126,622 124,720
Qsta Volumetric flow rate, dry standard (dscfm) 88,540 96,648 100,133 98,773
Qug7  Volumetric flow rate, dry std@7%0 , (dscfm) 84,215 80,892 79,220 81,442
Q, Volumetric flow rate, actual (acf/hr) 11,034,064 10,715,267 11,123,607 10,957,646
Qg Volumetric flow rate, standard (scf/hr) 7,520,420 7,331,916 7,697,308 7,483,215
Qgtq Volumetric flow rate, dry standard (dscf/hr) 5,972,389 5,798,885 6,007,954 5,926,409
Q. Volumetric flow rate, actual (m /hr) 312,41 303,463 315,027 310,327
Q. Volumetric flow rate, standard (m ¥hr) 212,883 207,644 215,160 211,929
Qug Volumetric flow rate, dry standard (dry m *hr) 169,142 164,228 170,149 167,839
Quq  Volumetric flow rate, dry std@7%0 » (dry m%hr) 143,101 137,455 134,613 138,390
Qs Volumetric flow rate, normal (Nm *hr) 198,461 183,487 200,490 197,479
Qus  Volumetric flow rate, dry normal (Nm %hr) 157,609 153,030 158,548 156,396
Qqaz  Volumetric flow rate, dry normal @7%0 » (Nm%hr) 133,344 128,083 125,435 128,954
Comments: 042208 134156
RAL@

Average includes 3 runs.

Propared by Clean Alr Englneering Proprielary Software
$S ISOKINETIC Versicn 2008-13a QAIQC

Copyright © 2006 Clean Air Engineering Inc. Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

USEPA Method 5/29
Filterable Particulate Parameters
Run No. 1 2 3 Average
Date (2008) Mar 25 Mar 25 Mar 25
Start Time (approx.) 06:06 08:41 11:16
Stop Time {approx.) 08:19 10:52 13:30
Process Conditions
Ro Steam Production Rate (Klbs/hour) 186.6 184.3 184.1 185.0
P, Fabric Fiiter Inlet Temperature (°F) 318 315 316 316
Fy Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,670 9,570
F. Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap  Capacity factor (hours/year) 8,760 8,760 8,760 8,760
Gas Conditions
0, Oxygen (dry volume %) 9.1400 9.2660 9.9030 9.4363
CO, Carbon dioxide (dry volume %) 10.2860 10.2340 9.6310 10.0503
Ts Sample temperature (°F) 301.7200 298.9200 300.3200 300.3200
B, Actual water vapor in gas (% by volume) 20.5844 20.9090 20.9200 20.8044
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 183,901 178,588 185,393 182,627
Q, Volumetric flow rate, standard (scfm) 125,340 122,199 126,622 124,720
Qqy Volumetric flow rate, dry standard (dscfm) 99,540 96,648 100,133 98,773
Quqy  Volumetric flow rate, dry std@7%0, (dscfm) 84,215 80,892 79,220 81,442
Q, Volumetric flow rate, actual (acf/hr) 11,034,064 10,715,267 11,123,607 10,957,646
Q, Volumetric flow rate, standard (sct/hr) 7,520,420 7,331,916 7,597,308 7.483,215
Qg Volumetric flow rate, dry standard (dscf/hr) 5,972,389 5,798,885 6,007,954 5,926,409
Q, Volumetric flow rate, actual (m®hr) 312,491 303,463 315,027 310,327
Q, Volumetric flow rate, standard (m®/hr) 212,983 207,644 215,160 211,929
Qus  Volumetric flow rate, dry standard (dry m*/hr) 169,142 164,228 170,149 167,839
Qug;  Volumetric flow rate, dry Std@7%0; (dry m¥hr) 143,101 137,455 134,613 138,390
Q, Volumetric flow rate, normal (Nm’/hr) 198,461 193,487 200,490 197,479
Qg Volumetric flow rate, dry normal ( Nm’/hr) 157,609 153,030 168,548 156,396
Quay  Volumetric flow rate, dry normal @7%0; (Nm?/hr) 133,344 128,083 125,435 128,954
Sampling Data
Vney  Volume metered, standard (dscf) 76.5983 73.6585 77.0795 75.7788
%l Isokinetic sampling (%) 99.8886 98.9289 99.9210 99.5795
Laboratory Data
Mme,  Matter collected on filter(s) (g) 0.00030 0.00030 0.00030
m, Matter collected in solvent rinse(s) (g) 0.00468 0.00392 0.00402
m, Total particulate matter collected (g) 0.00498 0.00422 0.00432
Filterable Particulate Results
Cua Particulate Concentration (Ib/dscf) 1.4336E-07 1.2633E-07  1.2358E-07 1.3109E-07
C.y  Particulate Concentration @7% O, (Ib/dscf) 1.6944E-07  1.5093E-07 1.5620E-07  1.5886E-07
C.yz Particulate Concentration @12% CO, (Ib/dscf) 1.6725E-07 1.4813E-07 1.5398E-07  1.5645E-07
C. Particulate Concentration (Ib/acf) 7.7595E-08  6.8366E-08  6.6747E-08  7.0903E-08
Ca Particulate Concentration (gr/dscf) 0.0010 0.0009 0.0009 0.0009
[ Particulate Concentration @7% O, (gr/dscf) 0.0012 0.0011 0.0011 0.0011
Cuiz Particulate Concentration @12% CO, (gr/dscf) 0.0012 0.0010 0.0011 0.0011
Ca Particulate Concentration (gr/acf) 0.0005 0.0005 0.0005 0.0005
Cey Particulate Concentration {mg/dscm) 2.2957 2.0230 1.9790 2.0992
Csar Particulate Concentration @7% O, (mg/dscm) 2.7134 2.4170 25014 2.5439
Cuiz  Particulate Concentration @12% CO, (mg/dscm) 2.6782 2.3720 2.4658 2.5053
Ca Particulate Concentration (mg/m® (actual,wet)) 1.2426 1.0948 1.0689 1.4354
Caa Particulate Concentration (mg/Nm® dry) 2.4636 2.1710 21238 2.2528
Coar Particulate Concentration @7% O, (mg/Nm3 dry) 2.9120 25938 2.6844 27301
Cea12  Particulate Concentration @12% CO, {mg/Nm® dry) 2.8742 2.5456 2.6462 2.6887
Ewn  Particulate Rate (Ib/hr) 0.8562 0.7326 0.7425 0.7771
Eign  Particulate Rate (kg/hr) 0.3883 0.3322 0.3367 0.3524
Er, Particulate Rate (Ton/yr) 3.7501 3.2086 3.2520 3.4036
Egq Particulate Rate - F4-based (Ib/MMBtu) 0.0024 0.0022 0.0022 0.0023
Er. Particulate Rate - F.-based (Ib/MMBtu) . 0.0025 0.0022 0.0023 0.0024
mmm’;’:’"“ Proprielary Software 042208 134156 QAIGC
Average includes 3 runs. RateN Date

Copyright © 2i Clsan Alr Enginearing inc.



Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

Run No.

USEPA Method 5/29
Mercury (Hg) Emission Parameters

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Process Condltions

Rp Steam Production Rate (Klbs/hour)
P, Fabric Filter inlet Temperature (°F)
Fy Oxygen-based F-factor (dscf/MMBtu)
F Carbon dioxide-based F-factor {dscf/MMBtu)
Cap  Capacity factor (hours/year)
Gas Conditions
0, Oxygen (dry volume %)
CO,  Carbon dioxide (dry volume %)
Ts Sample temperature (°F)
By Actual water vapor In gas (% by volume)

Gas Flow Rate

Q, Volumetric flow rate, actual (acfm)

Q, Volumetric flow rate, standard (scfm)

Qs Volumetric flow rate, dry standard (dsctm)

Qg  Volumetric flow rate, dry std@7%0; (dscfm)

Q, Volumetric flow rate, actual (acf/hr)

Q. Volumetric flow rate, standard (scffhr)

Qqq  Volumetric flow rate, dry standard (dscf/hr)

Q, Volumetric fiow rate, actual (m>/hr)

Q, Volumetric flow rate, standard (m>hr)

Qua  Volumetrc flow rate, dry standard (dry m’/hr)

Quuz  Volumetric flow rate, dry std@7%0, (dry m*/hr)

Q, Volumetric flow rate, normal (Nmhr)

Q. Volumetric flow rate, dry normal (Nm%hr)

Q.47 Volumetric flow rate, dry normal @7%0, (Nm*/hr)
Sampling Data

Vms  Volume metered, standard (dscf)

%ol Isokinetic sampling (%)
Laboratory Data

My Fraction 1B (ug)

M  Fraction 2B (ug)

M,a, Fraction 3A (ug)

m,3  Fraction 3B (ug)

mya. Fraction 3C (ug)

my Total matter corrected for allowable blanks (ug)
Mercury Results - Total

Ce Concentration (Ib/dscf)

Ceyr  Concentration @7% O, (Ib/dscf)

Ca12  Concentration @12% CO, (Ib/dscf)

C. Cancentration (Ib/acf)

Cy Concentration (pg/dscm)

C.a7  Concentration @7% O, (ug/dscm)

Csqiz  Concentration @12% CO, (pg/dscm)

Ceqy Concentration (mg/dscm)

Cs7r  Concentration @7% O, (mg/dscm)

Ceai2  Concentration @12% CO; (mg/dscm)

a Concentration (pg/m® {actual,wet))

Cw  Concentration (ug/Nm?® dry)

Csr  Concentration @7% O, (ug/Nm® dry)

C.1z  Concentration @12% CO;, (ug/Nm® dry)

Ewwe  Rate (Ibjhr)

Ege Rate (g/s)

Erye  Rate (Tonlyr)

Er;, Rate - Fd-based (Ib/MMBtu)

Egc Rate - Fc-based (Ib/MMBtu)

Prapared by Clean Air Enginesring Proprietary Software
S8 Maisis-1 Varuion 2006-128

Cogyright © 2006 Clean Air Enginearing Inc.

1

Mar 25
06:06
08:19

186.6

318
9,570
1,820
8,760

9.1400
10.2860
301.7200
20.5844

183,901
125,340
99,540
84,215
11,034,064
7,520,420
5,972,389
312,491
212,983
169,142
143,101
198.461
157.609
133,344

76.5983
99.8886

<0.1000
28.6714
<0.2000
<0.5000
<0.4000
28.6714

8.2535E-10
9.7554E-10
9.6288E-10
4.4674E-10
1.3217E+01
1.5622E+01
1.5419E+01
1.3217E-02
1.5622E-02
1.5419E-02
7.1539E+00
1.4184E+01
1.6765E+01
1.6547E+01
4.9293E-03
6.2098E-04
2.1590E-02
1.4037E-05
1.4604E-05

2

Mar 25
08:41
10:52

184.3

315
9,570
1,820
8.760

9.2660
10.2340
298.9200
20.9090

178.588
122,199
96,648
80,892
10,715,267
7,331,818
5,798,885
303,463
207,644
164,228
137,455
193,487
153,030
128,083

73.6585
98.9289

<0.1000
27.4239
<0.2000
<0.5000
<0.4000
27.4239

8.2095E-10
9.8085E-10
9.6261E-10
4.4428E-10
1.3146E+01
1.6707E+01
1.5415E+01
1.3146E-02
1.56707E-02
1.5415E-02
7.1145E+00
1.4108E+01
1.6856E+01
1.6543E+01
4.7606E-03
5.9972E-04
2.0851E-02
1.4114E-05
1.4600E-05

3

Mar 25
11:16
13:30

184.1

316
9,570
1,820
8,760

9.9030
9.6310
300.3200
20.9200

185,393
126,622
100,133
79,220
11,123,607
7,597,308
6,007,954
315,027
215,160
170,149
134,613
200,490
158,548
125,435

77.0795
99.9210

<0.1000
28.5413
<0.2000
<0.5000
<0.4000
28.5413

8.1648E-10
1.0320E-08
1.0173E-09
4.4099E-10
1.3075E+01
1.6526E+01
1.6291E+01
1.3075E-02
1.6526E-02
1.6281E-02
7.0618E+00
1.4031E+01
1.7735E+01
1.7483E+01
4.9054E-03
6.1796E-04
2.1485E-02
1.4850E-05
1.5429E-05

Average

185.0

316
9,570
1,820
8,760

9.4363
10.0503
300.3200
20.8044

182,627
124,720
98,773
81,442
10,957,646
7,483,215
5,926,409
310,327
211,929
167,839
138,390
197,479
156,396
128,954

75.7783
99.5795

<0.1000
28.2122
<0.2000
<0.5000
<0.4000
28.2122

8.2092E-10
9.9613E-10
9.8093E-10
4.4400E-10
1.3146E+01
1.5952E+01
1.5708E+01
1.3146E-02
1.5952E-02
1.5708E-02
7.1100E+00
1.4108E+01
1.7119E+01
1.6858E+01
4.8651E-03
6.1289E-04
2.1309E-02
1.4334E-05
1.4878E-05

042208 134150
RaQL@. o

QA/QC
Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Qutlet

USEPA Method 5/29
Mercury (Hg) Emission Parameters (continued)
Separate Front Half Results

Run No. 1 2 3 Average
Date (2008) Mar 25 Mar 25 Mar 25
Start Time (approx.) 06:06 08:41 11:16
Stop Time (approx.) 08:19 10:52 13:30

Mercury Resuilts - Front Hailf

Cys Concentration (Ib/dscf) <2.8787E-12 <2.9935E-12 <2.8607E-12 <2.9110E-12
C.y7  Concentration @7% O, (Ib/dscf) <3.4025E-12 <3.5766E-12 <3.6159E-12 <3.5316E-12
Ce1z  Concentration @12% CO; (Ib/dscf) <3.3583E-12 <3.5101E-12 <3.5643E-12 <3.4776E-12
C. Concentration (Ib/acf) <1.5581E-12 <1.6200E-12 <1.5451E-12 <1.5744E-12
Csa Concentration (ug/dscm) <4.6098E-02 <4.7937E-02 <4.5810E-02 <4.6615E-02
Cs7  Concentration @7% O, (ug/dscm) <5.4486E-02 <5.7274E-02 <5.7903E-02 <5.6554E-02
Csa12  Concentration @12% CO; (pg/dscm) <5.3779E-02 <5.6210E-02 <6.7078E-02 <5.5689E-02
Cu Concentration (mg/dscm) <4,6098E-05 <4.7937E-05 <4.5810E05 <4.6615E-05
Ces7  Concentration @7% O, (mg/dscm) <5.4486E-05 <5.7274E-05 <5.7903E-05 <5.6554E-05
Ce12  Concentration @12% CO, (mg/dscm) <53779E05 <5.6210E-05 <5.707BE-05 <5.5689E-05
Ca Concentration (pg/m® (actual,wet)) <2.4951E-02 <2.5943E-02 <2.4742E-02 <2.5212E-02
Cag Concentration (ug/Nm® dry) <4.9471E-02 <5.1445E-02 <4.9162E-02 <5.0026E-02
C.7  Concentration @7% O, (ug/Nm® dry) <5.8473E-02 <6.1465E-02 <6.2140E-02 <6.0693E-02
Carz  Concentration @12% CO, (ug/Nm3 dry) <5.7714E-02 <6.0322E-02 <6.1254E-02 <5.9764E-02
Ewne  Rate (Ib/hr) <1.7192E05 <1.7359E-05 <1.7187E-05 <1.7246E-05
Ege Rate (g/s) <2.1658E-06 <2.1868E-06 <2.1651E-06 <2.1726E-06
Evyr  Rate (Tonlyr) <7.5303E-05 <7.6033E-05 <7.5278E-05 <7.5538E-05
Erq Rate - Fd-based (Ib/MMBtu) <4.8960E-08 <5.1465E-08 <5.2030E-08 <5.0818E-08
Eec Rate - Fc-based (Ib/MMBtu) <5.0935E-08 <5.3237E-08 <5.4059E-08 <5.2744E-08
042208 134158
rRQL@O

Prepared by Claan Air Enginesring Propdetary Saftwars
S5 Metals-1 Varsion 2006-128 QA/QC

Copynght © 2006 Clean Air Enginearing Inc. Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

Run No.

USEPA Method 5/29
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 1-3 Results

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Mercury Results - Impingers 1-3 Solution

Csd
Csar
Csmz
Co
Cu
Caar
Cez
csd
Caar
Codr2
Cﬂ
Caq
Cear
csd|2
Ejomr

Concentratlion (Ib/dscf)

Concentration @7% O, {(Ib/dscf)
Concentration @12% CO, (Ib/dscf)
Concentration (Ib/acf)

Concentration (ug/dscm)
Concentration @7% O, (ug/dscm)
Concentration @12% CO, (pg/dscm)
Concentration (mg/dscm)
Concentration @7% O (mg/dscm)
Concentration @12% CO, (mg/dscm)
Concentration (ug/mJ (actual,wet))
Concentration (ua/Nm® dry)
Concentration @7% O, (ug/Nm® dry)
Concentration @12% CO; (ug/Nm® dry)
Rate (Ib/hr)

Rate (g/s)

Rate (Ton/yr)

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Propared by Claan Alr Enginoering Proprisiary Software
S8 Motalc- Version 2X6-12a

Copyright © 2008 Cloan Alr Engineering tnc.

1

Mar 25
06:06
08:19

8.2535E-10
9.7554E-10
9.6288E-10
4.4674E-10
1.3217E+01
1.5622E+01
1.5419E+01
1.3217E-02
1.5622E-02
1.5419E-02
7.1539E+00
1.4184E+01
1.6765E+01
1.6547E+01
4.9293E-03
6.2098E-04
2.1590E-02
1.4037E-05
1.4604E-05

Mar 25
08:41
10:52

8.2095E-10
9.8085E-10
9.6261E-10
4.4428E-10
1.3146E+01
1.5707E+01
1.5415E+01
1.3146E-02
1.5707E-02
1.5415E-02
7.1145E+00
1.4108E+01
1.6856E+01
1.6543E+01
4.7606E-03
5.9972E-04
2.0851E-02
1.4114E-05
1.4600E-05

Mar 25
11:16
13:30

8.1648E-10
1.0320E-09
1.0173E-09
4.4099E-10
1.3075E+01
1.6526E+01
1.6291E+01
1.3075E-02
1.6526E-02
1.6291E-02
7.0618E+00
1.4031E+01
1.7735E+01
1.7483E+01
4.9054E-03
6.1796E-04
2.1485E-02
1.4850E-05
1.5429E-05

Average

8.2092E-10
9.9613E-10
9.8093E-10
4.4400E-10
1.3146E+01
1.5952E+01
1.5708E+01
1.3146E-02
1.5952E-02
1.5708E-02
7.1100E+00
1.4108E+01
1.7119E+01
1.6858E+01
4.8651E-03
6.1288E-04
2.1309E-02
1.4334E-05
1.4878E-05

042208 134158
rROL@O

QAa/QC
Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

USEPA Method 5/29
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 4 Results

Run No. 1 2 3 Average
Date (2008) Mar 25 Mar 25 Mar 25
Start Time (approx.) 06:06 08:41 11:16
Stop Time (approx.) 08:19 10:52 13:30

Mercury Results - Impinger 4 Solution

Cua Concentration (Ib/dscf) <5.7573E-12 <59871E-12 <5.7214E-12 <5.8219E-12
(o Concentration @7% O, (Ib/dscf) <6.8050E-12 <7.1532E-12 <7.2317E-12 <7.0633E-12
Caas2  Concentration @12% CO, (Ib/dscf) <B6.7167E-12 <7.0202E-12 <7.1287E-12 <6.9552E-12
Ca Concentration (Ib/acf) <3.1162E-12 <3,2401E-12 <3.0902E-12 <3.1488E-12
Cu Concentration {ug/dscm} <9.2195E-02 <Q.5875E-02 <8.1620E-02 <9.3230E-02
Cwaz  Concentration @7% O, (ug/dscm) <1.0897E-01 <1.1455E-01 <1.1581E-01 <1.1311E-01
Cu12  Concentration @12% CO, (pg/dsem) <1.0756E-01 <1.1242E-01 <1.1416E-01 <1.113BE-01
(o Concentration (mg/dscm) <9.2195E-05 <9.5875E-05 <9.1620E-05 <9.3230E-05
C.z  Concentration @7% O, (mg/dscm) <1.0897E-04 <1.1455E-04 <1.1581E-04 <1.1311E-04
Cw12  Concentration @12% CO, (mg/dscm) <1.0756E-04 <1.1242E-04 <1.1416E-04 <1.1138E-04
C, Concentration (pglms (actual,wet)) <4.9902E-02 <5,1886E-02 <4.9485E-02 <«5.0424E-02
Cw  Conceniration (pg/Nm° dry) <9.8941E-02 <1.0289E-01 <9.8324E-02 <1.0005E-01
Csq7z  Concentration @7% O, (pgle3 dry) <1.1695E-01 <1.2293E-01 <1.2428E-D1 <1.2139E-01
Cwrz  Concentration @12% CO, (ug/Nm® dry) <1.1543E-01 <1.2064E-01 <1.2251E-01 <1.1953E-01
Epne  Rate (Ib/hr) <3.4385E-05 <3.4718E-05 <3.4374E-D5 <3.4492E-05
Egs Rate (g/s) <4.3317E06 <4.3737E-06 <4.3303E-06 <4.3452E-06
Emye  Rate (Ton/yr) <1.5061E-04 <1.5207E-04 <1.5056E-04 <1.5108E-04
Erg Rate - Fd-based (Ib/MMBtu) <9.7920E-08 <1.0293E-07 <1.0406E-07 <1.0164E-07
Ege Rate - Fc-based (lb/MMBtu) <1.0187E-07 <1.0647E-D7 <1.0812E-07 <1.0549E-07
042208 134156
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

Run No.

USEPA Method 5/29
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 5-6 Results

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Mercury Results - Filtered Permanganate Solution

Csd
Csd‘l
Csd|z
Cﬂ
Ca
Caar
csd12
Caa
Csd7
CsdlZ
C.
Csd
Cear
Csdlz
Ewmr
Egs
Eryyr
Erg
E.

Concentration (Ib/dscf)

Concentration @7% O, (Ib/dscf)
Concentration @12% CO; (Ib/dscf)
Concentration (Ib/acf)

Concentration (ug/dscm)
Concentration @7% O, (pg/dscm)
Concentration @12% CO, (ug/dscm)
Concentration (mg/dscm)
Concentration @7% O, (mg/dscm)
Concentration @12% CO, (mg/dscm)
Concentration (ug/m’ (actual,wet))
Concentration (ug/Nm® dry)
Concentration @7% O, (ug/Nm?® dry)
Concentration @12% CO, (pglea dry)
Rate (Ib/hr)

Rate (g/s)

Rate (Ton/yr)

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Mercury Results - HCI Rinse + HCI/MnO2 Precipitate

Cua
Caar
CadlZ
C,
Csd
Caar
CsdiZ
Cad
Csd‘l
Csd12
CB
Cua
Csd‘l
C=d12
Elblhr

Concentration (Ib/dscf)

Concentration @7% O, (Ib/dscf)
Concentration @12% CO; (Ib/dscf)
Concentration (Ib/acf)

Concentration (pg/dscm)
Concentration @7% O, (pg/dscm)
Concentration @12% CO, (ug/dscm)
Concentration (mg/dscm)
Concentration @7% O, (mg/dscm)
Concentration @12% CO, (mg/dscm)
Concentration (pg/m?® (actual,wet))
Concentration (ug/Nm® dry)
Concentration @7% O (pg/Nm3 dry)
Concentration @12% CO. (pg/Nm® dry)
Rate (ib/hr)

Rate (g/s)

Rate (Tonyyr)

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Propared by Clean Air Engineering Propristary Softwere
SE Matals-1 Varsion 2008-12a

Copyright © 2006 Clean Air Englnasring tnc.

Mar 25
06:06
08:19

<1.4393E-11
<1.7012E-11
<1.6792E-11
<7.7906E-12
<2.3049E-01
<2.7243E-01
<2.6890E-01
<2.3049E-04
<2.7243E-04
<2.6890E-04
<1,2476E-01
<2.4735E-01
<2.9236E-01
<2.8857E-01
<8.5962E-05
<1.0829E-05
<3.7651E-04
<2.4480E-07
<2.5467E-07

<1.1515E-11
<1.3610E-11
<1.3433E-11
<6.2325E-12
<1.8439E-01
<2.1794E-01
<2,1512€-01
<1.8439E-04
<2.1794E-04
<2.1512E-04
<9.9805E-02
<1.9788E-01
<2.3389E-01
<2,3086E-01
<6.8770E-05
<8.6634E-06
<3.0121E-04
<1.9584E-07
<2.0374E-07

Mar 25
08:41
10:52

<1.4968E-11
<1.7883E-11
<1.7551E-11
<8.1002E-12
<2.3969E-01
<2.8637E-01
<2.8105E-01
<2.3969E-04
<2.8637E-04
<2.8105E-04
<1.2971E-01
<2.5723E-01
<3.0733E-01
<3.0161E-01
<8.6796E-05
<1.0934E-05
<3.8017E-04
<2.5733E-07
<2.6618E-07

<1.1974E-11
<1.4306E-11
<1.4040E-11
<6.4802E-12
<1.9175E-01
<2.2910E-01
<2.2484E-01
<1.9175E-04
<2.2910E-04
<2.2484E-04
<1.0377E-01
<2.0578E-01
<2.4586E-01
<2.4129E-01
<6.9437E-05
<8.7474E-06
<3.0413E-04
<2.0586E-07
<2.1295E-07

3

Mar 25
11:16
13:30

<1.4303E-11
<1.8079E-11
<1.7822E-11
<7.7254E-12
<2.2905E-01
<2.8951E-01
<2.8539E-01
<2.2905E-04
<2.8951E-04
<2.8539E-04
<1.2371E-01
<2.4581E-01
<3.1070E-01
<3.0627E-01
<8.5934E-05
<1.0826E-05
<3.7639E-04
<2.6015E-07
<2.7030E-07

<1.1443E-11
<1.4463E-11
<1.4257E-11
<6.1803E-12
<1.8324E-01
<2.3161E-01
<2.2831E-01
<1.8324E-04
<2.3161E-04
<2.2831E-04
<9.8969E-02
<1.9665E-01
<2.4856E-01
<2.4502E-01
<6.8747E-05
<8.6605E-06
<3.0111E-04
<2.0812E-07
<2.1624E-07

Average

<1.4555E-11
<1.7658E-11
<1.7388E-11
<7.8721E-12
<2.3307E-01
<2.8277E-01
<2,7844E-01
<2.3307E-04
<2.8277E-04
<2,7844E-04
<1.2606E-01
<2.5013E-01
<3.0346E-01
<2.9882E-01
<8.6231E-05
<1.0863E-05
<3.7769E-04
<2.5409E-07
<2.6372E-07

<1.1644E-11
<1.4127E-11
<1.3910E-11
<6.2977E-12
<1.8646E-01
<2.2622E-01
<2.2276E-01
<1.8646E-04
<2.2622E-04
<2.2276E-04
<1.0085E-01
<2.0010E-01
<2.4277E-01
<2.3905E-01
<6.8985E-05
<B8.6904E-06
<3.0215E-04
<2.0327E-07
<2.1097E-07
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

USEPA Method 5/29
Beryllium {Be) Emission Parameters

Run No. 1 2 3 Average

Date (2008) Mar 25 Mar 25 Mar 25

Start Time (approx.) 06:06 08:41 11:16

Stop Time (approx.) 08:19 10:52 13:30

Process Conditions
Re Steam Production Rate (Klbs/hour) 186.6 184.3 184.1 185.0
Py Fabric Filter Inlet Temperature (°F) 318 315 316 316
Fy Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760 8,760 8,760

Gas Conditions
0, Oxygen (dry volume %) 9.1400 9.2660 9.9030 9.4363
CO,  Carbon dioxide {dry volume %) 10.2860 10.2340 9.6310 10.0503
Ts Sample temperature (°F) 301.7200 298.9200 300.3200 300.3200
B, Actual water vapor in gas (% by volume) 20.5844 20.9090 20.9200 20.8044

Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 183,901 178,588 185,393 182,627
Q, Volumetric flow rate, standard (scfm) 125,340 122,199 126,622 124,720
Quty Volumetric flow rate, dry standard (dscfm) 99,540 96,648 100,133 98,773
Qqq;  Volumetric flow rate, dry std@7%0O, (dscfm) 84,215 80,892 79,220 81,442
Q, Volumetric flow rate, actual (acf/hr) 11,034,064 10,715,267 11,123,607 10,957,646
Q, Volumetric flow rate, standard (scf/hr) 7,520,420 7.331,916 7,597,308 1,483,215
Qe Volumetric flow rate, dry standard (dscf/hr) 5,972,389 5,798,885 6,007,954 5,926,409
Q. Volumetric flow rate, actual (m’hr) 312,491 303,463 315,027 310,327
Q Volumatric flow rate, standard (m*/hr) 212,983 207,644 215,160 211,929
Qg Volumetric flow rate, dry standard (dry m*hr) 169,142 164,228 170,149 167,839
Qu¢7  Volumetric flow rate, dry std@7%0; (dry m/hr) 143,101 137,455 134,613 138,390
Q, Volumetric flow rate, normal (Nm’hr) 198,461 193,487 200,490 197,479
Qus  Volumetric flow rate, dry normal (Nm*/hr) 157,609 153,030 158,548 156,396
Quer  Volumetric flow rate, dry normal @7%02 (Nmhr) 133,344 128,083 125,435 128,954

Sampling Data
Vmetd  VOlume metered, standard (dscf) 76.5983 73.6985 77.0795 75.7788
%! Isokinetic sampling (%) 99.8886 98.9289 99.9210 99.5795

Laboratory Data
M Total matter corrected for allowable blanks (ug) <0.0500 <0.0500 <0.0500 <0.0500

Beryllium Results - Total
Cut Concentration (Ib/dscf) <1.4393E-12 <1.4968E-12 <1.4303E-12 <1.4555E-12
Coegr Concentration @7% O, (Ib/dscf) <1.7012E-12 <1.7883E-12 <1.8079E-12 <1.7658E-12
Cu1z  Concentration @12% CO; (ib/dscf) <1.6792E-12 <1.7551E-12 «1.7822E-12 <1.7388E-12
Ca Concentration (Ib/acf) <7.7906E-13 <8.1002E-13 «7.7254E-13 <7.8721E-13
Cad Concentration (jig/dscm) <2.3049E-02 <2.3969E-02 <2.2905E-02 <2.3307E-02
Ceay Concentration @7% O, (ug/dscm) <2.7243E-02 <2.8637E-02 <2.8951E-02 <2.8277E-02
Cu1o  Concentration @12% CO, (pg/dscm) <2,6890E-02 <2.81065E-02 <2.8539E-02 <2.7844E-02
Ced Concentration (mg/dscm) <2.3049E-05 <2.3969E-05 <2.2905E-05 <2.3307E-05
C.y  Concentration @7% O, (mg/dscm) <2.7243E-05 <2.8837E-05 <2.BI51E-05 <2.8277E-05
Caiz  Concentration @12% CO, (mg/dscm) <26890E-05 <2.8105E-05 <2.8539E-05 <2.7844E-05
C.  Concentration (pg/m® (actual,wet)) <1.2476E-02 <1.2971E-02 <1.2371E-02 <1.2606E-D2
Ced Concentration (pg/Nma dry) «2.4735E-02 <2.5723E-02 <24581E-02 <2.5013E-02
Csr  Concentration @7% O, (pg/Nm? dry) <2.9236E-02 <«3.0733E-02 <3.1070E-02 <3.0346E-02
Cuiz  Concentration @12% CO; (pg/Nm3 dry) <2.8857E-02 <3.0161E-02 <3.0627E-02 <2.9882E-02
Ewne  Rate (Ib/hr) <B8.5962E-06 <8.6796E-06 <8.5934E-06 <8.6231E-06
Egs Rate (g/s) <1.0829E-06 <1.0934E-06 <1.0826E-06 <1.0B63E-06
Enw  Rate(Ton/yr) <3.7651E-05 <3.8017E-05 <3.7639E-05 <3.7769E-05
Erg Rate - Fd-based (lb/MMBtu) <2.4480E-08 <2.5733E-08 <2.6015E-08 <2.5409E-08
Erc Rate - Fe-based (lb/MMBtu) <2.5467E-08 <2.6618E-08 <2.7030E-08 <2.6372E-08

Prepated by Clean Air Engineering Preprisiary Software 042208 134156
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

Run No.

USEPA Method 5/29
Cadmium (Cd) Emission Parameters

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Process Conditions

R
Py
Fs
Fe
Cap

Steam Production Rate (Klbs/hour)

Fabric Filter Inlet Temperature {°F)
Oxygen-based F-factor (dscf/MMBtu)
Carbon dioxide-based F-factor (dscf/MMBtu)
Capacity factor (hours/year)

Gas Conditions

0, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
T Sample temperature (°F)
B, Actual water vapor in gas (% by volume)
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm)
Q, Volumetric flow rate, standard (scfm)
Qe Volumetric flow rate, dry standard (dscfm)
Qgqgr  Volumetric flow rate, dry std@7%0C, (dscfm)
Q, Volumetric flow rate, actual (acf/hr)
Q, Volumetric flow rate, standard (scf/hr)
Qqiq Volumetric flow rate, dry standard (dscf/hr)
Q. Volumetric flow rate, actual (m*/hr)
Q, Volumetric flow rate, standard (m*hr)
Qqq Volumetric flow rate, dry standard (dry m3/hr)
Qugr  Volumetric flow rate, dry std@7%0; (dry m%hr)
Q, Volumetric flow rate, normal (Nm/hr)
Qqs  Volumetric flow rate, dry normal (Nm%hr)
Qur  Volumetric flow rate, dry normal @7%0, (Nm>/hr)
Sampling Data
Vmsa  Volume metered, standard (dscf)
%l Isokinetic sampling (%)
Laboratory Data
m, Total matter corrected for allowable blanks (ug)

Cadmium Results - Total

Cad
Coar
csc112
C.
Cu
Coar
Ceaar2
Csd
cad7
csd12
Ca
Cu
Cear
Cad12
Ejomy
Egla
ETIyr
Erq
EFc

Concentration (Ib/dscf)

Concentration @7% O, (Ib/dscf)
Concentration @12% CO; (Ib/dscf)
Concentration (Ib/acf)

Concentration (ug/dscm)
Concentration @7% O, (ug/dscm)
Concentration @12% CO, (ug/dscm)
Concentration (mg/dscm)
Concentration @7% O, (mg/dscm)
Concentration @12% CO, (mg/dscm)
Concentration (ug/m® (actual,wet))
Concentration (ug/Nm® dry)
Concentration @7% O, (ug/Nm> dry)
Concentration @12% CO, (ug/Nm?® dry)
Rate (Ib/hr)

Rate (g/s)

Rate (Ton/yr)

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Prepered by Clean Alr Enginsering Proprieisry Soltware
SS Metals-1 Version 2008-12a

Copyright ® 2006 Clean Air Engineering Inc.

1

Mar 25
06:06
08:19

186.6

318
9,570
1,820
8,760

9.1400
10.2860
301.7200
20.5844

183,901
125,340
99,540
84,215
11,034,064
7,520,420
5,972,389
312,491
212,983
169,142
143,101
198,461
157,609
133,344

76.5983
99.8886

<0.2000

<5.7573E-12
<6.8050E-12
<6.7167E-12
<3.1162E-12
<9.2195E-02
<1.0897E-01
<1.0756E-01
<9.2195E-05
<1.0897E-04
<1.0756E-04
<4.9902E-02
<9.8941E-02
<1.1695E-01
<1.1543E-01
<3.4385E-05
<4.3317E-06
<1.5061E-04
<9.7920E-08
<1.0187E-07

2

Mar 25
08:41
10:52

184.3

315
9,570
1,820
8,760

9.2660
10.2340
298.9200
20.9090

178,588
122,199
96,648
80,892
10,715,267
7,331,916
5,798,885
303,463
207,644
164,228
137,455
193,487
153,030
128,083

73.6585
98.9289

<0.2000

<5.9871E-12
<7.1532E-12
<7.0202E-12
<3.2401E-12
<9.5875E-02
<1.1455E-01
<1.1242E-01
<8.5875E-05
<1.1455E-04
<1.1242E-04
<5.1886E-02
<1.0289E-01
<1.2293E-01
<1.2084E-01
<3.4718E-05
<4.3737E-06
<1.6207E-04
<1.0293E-07
<1.0647E-07

3

Mar 25
11:16
13:30

184.1

316
9,570
1,820
8,760

9.9030
96310
300.3200
20.9200

185,393
126,622
100,133
79,220
11,123,607
7,597,308
6,007,954
315,027
215,160
170,148
134,613
200,490
158,548
125,435

77.0795
99.9210

0.3630

1.0384E-11
1.3125E-11
1.2938E-11
5.6085E-12
1.6629E-01
2.1018E-01
2.0719E-01
1.6629E-04
2.1018E-04
2.0719E-04
8.9813E-02
1.7845E-01
2.2556E-01
2.2235E-01
6.2387E-05
7.8593E-06
2.7325E-04
1.8886E-07
1.9623E-07

Average

185.0

316
9,570
1,820
8,760

9.4363
10.0503
300.3200
20.8044

182,627
124,720
98,773
81,442
10,957,646
7,483,215
5,926,409
310,327
211,929
167,839
138,390
197,479
156,396
128,954

75.7788
99,5795

<0.2543

<7.3761E-12
<9.0278E-12
<8.8917E-12
<3.9883E-12
<1.1812E-01
<1.4457E-01
<1.4239E-01
<1.1812E-04
<1.4457E-04
<1.4239E-04
<6.3867E-02
<1.2676E-01
<1.5515E-01
<1.5281E-01
<4.3830E-05
<5.5216E-06
<1.9198E-04
<1.2991E-07
<1.3486E-07
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

USEPA Method 5/29
Lead (Pb) Emission Parameters

Run No. 1 2 3 Average

Date (2008) Mar 25 Mar 25 Mar 25

Start Time (approx.) 06:06 08:41 11:16

Stop Time (approx.) 08:19 10:52 13:30

Process Conditions
Re Steam Production Rate (Klbs/hour) 186.6 184.3 184.1 185.0
P, Fabric Filter Inlet Temperature {°F) 318 315 316 316
Fy Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760 8,760 8,760

Gas Conditions
0, Oxygen (dry volume %) 9.1400 9.2660 9.9030 9.4363
CO, Carbon dioxide (dry volume %) 10.2860 10.2340 96310 10.0503
Te Sample temperature (°F) 301.7200 298.9200 300.3200 300.3200
Bw Actual water vapor in gas (% by volume) 20.5844 20.9090 20.9200 20.8044

Gas Flow Rate
Qg Volumetric flow rate, actual (acfm) 183,901 178,588 185,393 182,627
Q, Volumetric flow rate, standard (scfm) 125,340 122,199 126,622 124,720
Qgqtg Volumetric flow rate, dry standard (dscfm) 99,540 96,648 100,133 98,773
Qg7  Volumetric flow rate, dry std@7%0; (dscfm) 84,215 80,892 78,220 81,442
Qa Volumetric flow rate, actual (acf/hr) 11,034,064 10,715,267 11,123,607 10,957,646
Q, Volumetric flow rate, standard (scfthr) 7,520,420 7,331,916 7,597,308 7,483,215
Qa Volumetric flow rate, dry standard (dscf/hr) 5,872,389 5,798,885 6,007,954 5,926,409
Q, Volumetric flow rate, actual (m%/hr) 312,491 303,463 315,027 310,327
Q, Volumetric flow rate, standard (m*hr) 212,983 207,644 215,160 211,929
Qe Volumetric flow rate, dry standard (dry m’/hr) 169,142 164,228 170,149 167,839
Quaz  Volumetric flow rate, dry std@7%O; (dry m¥hr) 143,101 137,455 134,613 138,390
Q, Volumetric flow rate, normal (Nm®hr) 198,461 193,487 200,490 197,479
Qu  Volumetric flow rate, dry normal (Nm*/hr) 157,609 153,030 158,548 156,396
Qug7  Volumetric flow rate, dry normal @7%0, (Nm*/hr) 133,344 128,083 125,435 128,954

Sampling Data
Vmsts  Volume metered, standard (dscf) 76.5983 73.6585 77.0795 75.7788
%! Isokinetic sampling (%) 99.8886 98.9289 99.9210 99.5795

Laboratory Data
my Total matter corrected for allowable blanks (ug) 0.5073 1.2879 0.8338 0.8764

Lead Results - Total
Cea Congcentration (Ib/dscf) 1.4604E-11  3.8555E-11  2.3854E-11  2.5671E-11
C.yr  Concentration @7% O, (Ib/dscf) 1.7262E-11  4.6064E-11  3.0151E-11  3.1159E-11
Ca1z  Concentration @12% CO, (Ib/dscf) 1.7038E-11  4.5208E-11  2.9721E-11  3.0656E-11
Ca Concentration (Ib/acf) 7.9048E-12  2.0865E-11  1.2884E-11  1.3884E-11
Ces Concentration (ug/dscm) 2.3387E-01  6.1740E-01  3.8198E-01  4.1108E-01
C.y ~Concentration @7% O, (ug/dscm) 2.7642E-01  7.3765E-01 4.8282E-01  4.9897E-01
Cuiz Concentration @12% CO; (ug/dscm) 2.7284E-01  7.2394E-Q1 4.7594E-01  4.9091E-01
Co Concentration (mg/dscm) 2.3387E-04 6.1740E-04 3.8198E-04  4.1108E-04
C.r  Concentration @7% O, (mg/dscm) 2.7642E-04  7.3765E-04 4.8282E-04  4.9897E-04
C.iz Concentration @12% CO, (mg/dscm) 2.7284E-04 7.2394E-04 4.7594E-04  4.9091E-04
Ca Concentration (ug/m® (actual,wet)) 1.2658E-01  3.3412E-01  2.0631E-01  2.2234E-01
Cea Concentration (ug/Nm® dry) 2.5098E-01  6.6257E-01  4.0993E-01  4.4116E-01
Cu7  Concentration @7% O, (ng/Nm® dry) 2.9665E-01 7.9163E-01 5.1815E-01  5.3548E-01
Ca12z  Concentration @12% CO, (ng/Nm?® dry) 29280E-01  7.7691E-01  5.1077E-01  5.2683E-01
E,,,,,;, Rate (Ib/hr) 8.7222E-05 2.2357E-04 1.4331E-04  1.5137E-04
Egs Rate (g/s) 1.0988E-05 2.8165E-05 1.8054E-05 1.9069E-05
Eqy  Rate (Tonfyr) 3.8203E-04 9.7925E-04 6.2771E-04  6.6300E-04
Erg Rate - Fd-based (Ib/MMBtu) 2.4839E-07 6.6284E-07 4.3385E-07 4.4836E-07
Ee. Rate - Fc-based (lb/MMBtu) 2.5841E-07 6.8565E-07 4.5077E-07  4.6494E-07

Propared by Clean Air Enginaoring Propriotary Software 042208 134166
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. Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet
USEPA Method 13B (Total Fluorides)
Sampling, Velocity and Moisture Parameters

Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 09:24 11:17 12:45
Stop Time (approx.) 10:39 12:27 14:06
Sampling Conditions
Yy Dry gas meter correction factor 0.9927 0.9927 0.9927
C, Pitot tube coefficient 0.84 0.84 0.84
Py Static pressure (in. H ;0) -10.5000 -10.5000 -10.5000
A, Sample location area (ft ) 64.0000 64.0000 64.0000
Phar Barometric pressure (in. Hg) 30.00 30.00 30.00 30.0000
D, Nozzle diameter (in.) 0.2650 0.2650 0.2650
0, Oxygen (dry volume %) 9.0620 8.5800 8.2000 8.6140
CO,  Carbon dioxide (dry volume %) 10.6000 10.9600 11.2490 10.9363
N;+CO Nitrogen plus carbon monoxide (dry volume %) 80.3380 80.4600 80.5510 80.4497
Vie Total Liquid collected (ml) 196.20 199.80 198.60
Vm Volume metered, meter conditions (ft %) 36.1800 35.1100 34.1600
Ten Dry gas meter temperature (°F) 82.0200 78.8200 80.3800
Te Sample temperature (°F) 301.4800 301.0400 299.7200 300.7467
AH Meter box orifice pressure drop (in. H ,0) 1.0260 0.9792 0.9164
e Total sampling time (min) 62.5 62.5 62.5
Flow Results
. Vusta  Volume of water collected (ft ) 9.2351 9.4046 9.3481 9.3293
Vmsta  Volume metered, standard (dscf) 35.1546 34.3136 33.2836 34.2506
Pe Sample gas pressure, absolute (in. Hg) 29.2279 29.2279 29.2279 29.2279
P, Vapor pressure, actual (in. Hg) 29.2279 29.2279 29.2279 29,2279
Bwo Moisture measured in sample (% by volume) 20.8047 21.5118 21.9276 21.4147
Buws Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
By, Actual water vapor in gas (% by volume) 20.8047 21.5118 21.9276 214147
VAP Velocity head { Vin. H,0) 0.6360 0.6224 0.6033 0.6206
Mg MW of sampie gas, dry (Ibfib-mole) 30.0585 30.0968 30.1278 30.0944
M, MW of sample gas, wet (Ib/lb-mole) 27.5498 27.4946 27.4685 27.5043
Ve Velocity of sample (ft/sec) 44,4167 43.4965 42.1473 43.3535
%I Isokinetic sampling (%) 102.7849 103.3118 103.7890 103.2952
Q, Volumetric flow rate, actual (acfm) 170,560 167,026 161,846 166,477
Q, Volumetric flow rate, standard (scfm) 115,528 113,200 109,880 112,870
Qg Volumetric flow rate, dry standard (dscfm) 91,493 88,849 85,786 88,709
Qqaz  Volumetric flow rate, dry std@7%0O ; (dscfm) 77,921 78,750 78,380 78,350
Q, Volumetric flow rate, actual (acfhr) 10,233,597 10,021,587 9,710,734 9,988,639
Q, Volumetric flow rate, standard (scf/hr) 6,931,709 6,792,030 6,592,787 6,772,175
Qg Volumetric flow rate, dry standard (dscf/hr) 5,489,590 5,330,939 5,147,149 5,322,559
Q. Volumetric flow rate, actual (m ¥hr) 289,821 283,817 275,014 282,884
Q, Volumetric flow rate, standard (m %hr) 196,310 192,354 186,712 191,792
Qs Volumetric flow rate, dry standard (dry m *hr) 155,468 150,975 145,770 150,738
Quaz  Volumetric flow rate, dry std@7%0 , (dry m3nr) 132,405 133,814 133,186 133,135
Q, Volumetric flow rate, normal (Nm %hr) 182,925 179,239 173,981 178,715
Qsa  Volumetric flow rate, dry normal (Nm %hr) 144,868 140,682 135,831 140,460
Quaz  Volumetric flow rate, dry normal @7%0 » (Nm’/hr) 123,378 124,690 124,105 124,058
Comments: 042208 125405
MHI@

Average includes 3 runs.
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Outlet

Run No.

USEPA Method 13B
HF Parameters

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Process Conditions

Rp Steam Production Rate (KIbs/hour)
P4 Fabric Filter Inlet Temperature (°F)
Fg Oxygen-based F-factor (dscf/MMBtu)
Fe Carbon dioxide-based F-factor (dscf/MMBtu)
Cap Capacity factor (hours/year)

Gas Conditions
0, Oxygen (dry volume %)
CcO, Carbon dioxide (dry volume %)
Ts Sample temperature (°F)
8. Actual water vapor in gas (% by volume)

Gas Flow Rate
Qq Volumetric flow rate, actual (acfm)
Qg Volumetric flow rate, standard (scfm)
Qgy Volumetric flow rate, dry standard (dscfm)
Qqqr  Volumetric flow rate, dry std@7%0 , (dscfm)
Q, Volumetric flow rate, actual (acf/hr)
Q, Volumetric flow rate, standard (scf/hr)
Qug Volumetric flow rate, dry standard (dscf/hr)
Q. Volumetric flow rate, actual (m /hr)
Q. Volumetric flow rate, standard (m ¥hr)
Qe Volumetric flow rate, dry standard (dry m 3/hr)
Quar  Volumetric flow rate, dry sid@7%0 , (dry m/hr)
Qs Volumetric flow rate, normal (Nm /hr)
Qs Volumetic flow rate, dry normal (Nm hr)
Qug7  Volumetric flow rate, dry normal @7%0O » (Nm¥hr)

Sampling Data

Vmsa  Volume metered, standard (dscf)

%] Isokinetic sampling (%)
Laboratory Data

m, Total HF coilected (mg)

Hydrogen Fluoride (HF) Results

Cea
Cear
Cadt2
Ca
Cad
Caar
Ced12
Cw
Ceq
Csd7
Cedr2
Ca
Cea
Cear
Cud12
Exorr
Ekglhr
Eryr
Erq
Erc

HF Concentration (lb/dscf)

HF Concentration @7% O , (Ib/dscf)

HF Concentration @12% CO , (Ib/dscf)
HF Concentration (Ib/acf)

HF Concentration (ppmdv)

HF Concentration @7% O ; (ppmadv)

HF Concentration @12% CO , (ppmdv)
HF Concentration (ppmwv)

HF Concentration (mg/dscm)

HF Concentration @7% O , (mg/dscm)
HF Concentration @12% CO , (mg/dscm)
HF Concentration (mg/m ® (actual,wet))
HF Concentration (mg/Nm 3 dry)

HF Concentration @7% O , (mg/Nm? dry)
HF Concentration @12% CO ; (mg/Nm® dry)
HF Rate (lb/tr)

HF Rate (kg/hr)

HF Rate (Ton/yr)

HF Rate - Fd-based (Ib/MMBtu)

HF Rate - Fe-based (Ib/MMBtu)

Prepared by Clasn Ay Engineering Proprietary Software
$8 EPAZ6-1 Varsian 2008-10a (F)

Copyright © 2006 Clean Alr Engtnaering Ine.

1

Mar 24
09:24
10:39

183.8

315
9,570
1,820
8,760

9.0620
10.6000
301.4800
20.8047

170,560
115,528
91,493
77,921
10,233,597
6,931,709
5,489,590
289,821
196,310
155,468
132,405
182,925
144,868
123,378

35.1546
102.7849

<0.0014

<9.0089E-11
<1.0578E-10
<1.0199E-10
<4.8326E-11
<0.0017
<0.0020
<0.0020
<0.0014
<0.0014
<0.0017
<0.0016
<0.0008
<0.0015
<0.0018
<0.0018
<0.00049
<0.00022
<0.0022
<0.0000015
<0.0000015

2

Mar 24
11:17
12:27

184.3

315
9,570
1,820
8,760

8.5800
10.9600
301.0400
21.5118

167,026
113,200
88,849
78,750
10,021,587
6,792,030
5,330,938
283,817
192,354
150,975
133,814
179,239
140,682
124,690

34,3136
103.3118

<0.0014

<9.2161E-11
<1.0398BE-10
<1.0091E-10
<4.9025€-11
<0.0018
<0.0020
<0.0019
<0.0014
<0.0015
<0.0017
<0.0016
<0.0008
<0.0016
<0.0018
<0.0017
<0.00049
<0.00022
<0.0022
<0.0000015
<0.0000015

3

Mar 24
12:45
14:06

184.6

315
9,570
1.820
8,760

8.2000
11.2490
299.7200
21.9276

161,846
109,880
85,786
78,380
9,710,734
6,592,787
5,147,149
275,014
186,712
145,770
133,186
173,981
135,831
124,105

33.2836
103.7890

<0.0015

<9.8362E-11
<1.0766E-10
<1.0493E-10
<5,2136E-11
<0.0019
<0.0021
<0.0020
<0.0015
<0.0016
<0.0017
<0.0017
<0.0008
<0.0017
<0.0019
<0.0018
<0.00051
<0.00023
<0.0022
<0.0000015
<0.0000016

Average

184.2

315
9,570
1,820
8,760

8.6140
10.9363
300.7467
21.4147

166,477
112,870
88,709
78,350
9,988,839
6,772,175
5,322,559
282,884
191,792
150,738
133,135
178,715
140,460
124,058

34.2506
103.2952

<9.3537E-11
<1.0581E-10
<1.0261E-10
<4.9829E-11
<0.0018
<0.0020
<0.0020
<0.0014
<0.0015
<0.0017
<0.0016
<0.0008
<0.0016
<0.0018
<0.0018
<0.00050
<0.00023
<0.0022
<0.0000015
<0.0000016

042208 125408
MHI@ O
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I Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 1 FF Outlet
USEPA Method 26A (HCI)

Sampling, Velocity and Moisture Parameters

Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 06:19 07:55 09:54
Stop Time (approx.) 07:19 08:55 10:56
Sampling Conditions
Yy Dry gas meter correction factor 0.9937 0.9937 0.9937
C, Pitot tube coefficient 0.84 0.84 0.84
Py Static pressure (in. H;0) -10.5000 -10.5000 -10.5000
A Sample location area (%) 64.0000 64.0000 64.0000
Ppar Barometric pressure (in. Hg) 30.00 30.00 30.00 30.0000
D, Nozzle diameter (in.) NA NA NA
O, Oxygen (dry volume %) 10.5300 9.9330 9.5160 99930
CO, Carbon dioxide (dry volume %) 9.9092 9.7660 10.2850 99867
N,+CO Nitrogen plus carbon monoxide (dry volume %) 79.5608 80.3010 80.1990 80.0203
Vi Total Liquid collected (ml) 180.90 190.20 186.50
Vi Volume metered, meter conditions (fta) 34.7450 34.5600 34.3800
Tm Dry gas meter temperature (°F) 78.2917 81.6250 84.1250
. T, Sample temperature (°F) 299.0833 299.7500 299.5000 299.4444
AH Meter box orifice pressure drop (in. H,0) 1.2000 1.2000 1.2000
8 Total sampling time (min) 60.0 60.0 60.0
Flow Results
Vusta  Volume of water collected (ft®) 8.5150 8.9527 8.7786 8.7487
Vmstda  VoOlume metered, standard (dscf) 34.0428 33.6531 33.3241 33.6733
P Sample gas pressure, absolute (in. Hg) 29.2279 29.2279 29.2279 29.2279
P, Vapor pressure, actual (in. Hg) 29.2279 29.2279 29.2279 29.2279
Byo Moisture measured in sample (% by volume) 20.0080 21.0129 20.8504 20.6238
B, Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
B, Actual water vapor in gas (% by volume) 20.0080 21.0129 20.8504 20.6238
My MW of sample gas, dry (Ib/lb-mole) 30.0067 29.9599 30.0262 299976
M, MW of sample gas, wet (Ib/lb-mole) 27.6044 27.4468 27.5187 27.5233
Comments: 042208 136120
QIP@

Average includes 3 runs.

Prepared by Clean Alr Engineering Proprietary Software
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 FF Qutlet

Run No.

USEPA Method 26A
HCI Parameters (CleanAir)

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Process Conditions

Re
P,
Fq
Fe
Cap

Steam Production Rate (Klbs/hour)

Fabric Filter Inlet Temperature (°F)
Oxygen-based F-factor (dscf/MMBtu)
Carbon dioxide-based F-factor (dscf/MMBtu)
Capacity factor (hours/year)

Gas Conditions

O,
CO,
Ts
By

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

Sample temperature (°F)

Actual water vapor in gas (% by volume)

Sampling Data

Vmsld

Volume metered, standard (dscf)

Laboratory Data

my

Total HCI collected (mg)

Hydrogen Chloride (HCI) Results

Csd
Csd7
Csd1 2
Csd
Csd7
Csd1 2
CW
Csdv
Csd7
Csd1 2
Csd
Csd7
Csd1 2

Erq
EFc

HCI Concentration (Ib/dscf)

HCI Concentration @7% O, (Ib/dscf)

HC! Concentration @12% CO (Ib/dscf)
HCI Concentration (ppmdv)

HCI Concentration @7% O, (ppmdv)

HCI Concentration @12% CO, (ppmdv)
HCI Concentration (ppmwv)

HCI Concentration (mg/dscm)

HCI Concentration @7% O, (mg/dscm)
HCI Concentration @12% CO, (mg/dscm)
HCI Concentration (mg/Nm? dry)

HCI Concentration @7% O (mg/Nm3 dry)
HCI Concentration @12% CO, (mg/Nm?® dry)
HCI Rate - Fd-based (Ib/MMBtu)

HCI Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Air Engi Prop
SS EPA26-1 Version 2006-10a (CI)

Copyright © 2006 Clean Alr Engineering Inc.

1

Mar 24
06:19
07:19

184.5

315
9,570
1,820
8,760

10.5300
9.9092
299.0833
20.0080

34.0428

6.0361

3.9097E-07
5.2406E-07
4.7346E-07
41335
5.5406
5.0057
3.3065
6.2608
8.3920
7.5818
6.7189
9.0061
8.1366
0.0075
0.0072

2

Mar 24
07:55
08:55

183.6

315
9,570
1,820
8,760

9.9330
9.7660
289.7500
21.0129

33.6531

6.4968

4.2568E-07
5.3952E-07
5.2305E-07
4.5005
5.7041
5.5300
3.5548
6.8166
8.6397
8.3759
7.3154
9.2718
8.9888
0.0078
0.0079

3

Mar 24
09:54
10:56

184.2

315
9,570
1,820
8,760

9.5160
10.2850
299.5000
20.8504

33.3241

6.1982

4.1012E-07
5.0076E-07
4.7851E-07
4.3361
5.2944
5.0591
3.4320
6.5675
8.0190
7.6627
7.0481
8.6058
8.2233
0.0072
0.0073

QA/QC
Date

Average

184.1

315
9,570
1,820
8,760

9.9930
9.9867
299.4444
20.6238

33.6733

4.0892E-07
5.2145E-07
4.9167E-07
43234
5.5130
5.1983
3.4311
6.5483
8.3502
7.8735
7.0275
8.9612
8.4496
0.0075
0.0075

050508 121102
QJP@_@




Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
. Unit 1 FF Outlet

USEPA Method 26A
HCI Parameters (ALS Analysis)

Run No. 1 2 3 Average

Date (2008) Mar 24 Mar 24 Mar 24

Start Time (approx.) 06:19 07:55 09:54

Stop Time (approx.) 07:19 08:55 10:56

Process Conditions
Re Steam Production Rate (Klbs/hour) 184.5 183.6 184.2 184.1
P, Fabric Filter Inlet Temperature (°F) 315 315 315 315
Fq Oxygen-based F-factor (dsct/MMBtu) 9,570 9,570 9,570 9,570
F. Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760 8,760 8,760

Gas Conditions
0O, Oxygen (dry volume %) 10.5300 9.9330 9.5160 9.9930
CO, Carbon dioxide (dry volume %) 9.9092 9.7660 10.2850 9.9867
Ts Sample temperature (°F) 299.0833 299.7500 299.5000 299.4444
By Actual water vapor in gas (% by volume) 20.0080 21.0129 20.8504 20.6238

Sampling Data
Vmsta  Volume metered, standard (dscf) 34.0428 33.6531 33.3241 33.6733

Laboratory Data

. m,  Total HCI collected (mg) 7.1700 7.2400 7.6100

Hydrogen Chloride (HCI) Resuits
Cad HCI Concentration (Ib/dscf) 4.6441E-07 4.7437E-07 5.0354E-07 4.8078E-07
Csqz  HCI Concentration @7% O, (Ib/dscf) 6.2250E-07 6.0124E-07 6.1483E-07 6.1286E-07
Cqea12  HCl Concentration @12% CO, (Ib/dscf) 5.6240E-07 5.8289E-07 5.8751E-07 5.7760E-07
Cad HCI Concentration (ppmdv) 4.9100 5.0154 53237 5.0830
Cod7 HCI Concentration @7% O, (ppmdv) 6.5814 6.3567 6.5004 6.4795
Cs1z  HCI Concentration @12% CO, (ppmdv) 5.9460 6.1627 6.2115 6.1067
Cu HCI Concentration (ppmwyv) 3.9276 3.9615 4.2137 4.0343
Ceq HCI Concentration {mg/dscm) 7.4369 7.5964 8.06835 7.6990
Cosar HCI Concentration @7% O, (mg/dscm) 9.9685 9.6280 9.8457 9.8140
Cs1z  HCI Concentration @12% CO, (mg/dscm) 9.0060 9.3342 9.4081 9.2494
Cea HCI Concentration (mg/Nm3 dry) 7.9811 8.1523 8.6535 8.2623
Csar HCI Concentration @7% O, (mg/Nm? dry) 10.6978 10.3325 10.5661 10.5321
C.t12  HCI Concentration @12% CO, (mg/Nm® dry) 9.6650 10.0171 10.0965 9.9262
Erq HCI Rate - Fd-based (Ib/MMBtu) 0.0090 0.0087 0.0088 0.0088
Eec HCI Rate - Fc-based (lb/MMBtu) 0.0085 0.0088 0.0089 0.0088

050508 112040
QIP@_@
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 1 SDA Inlet

USEPA Method 26A (HCI)
Sampling, Velocity and Moisture Parameters
Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 06:19 07:55 09:54
Stop Time (approx.) 07:19 08:55 10:56
Sampling Conditions
Ya Dry gas meter correction factor 1.0083 1.0083 1.0083
C, Pitot tube coefficient 0.84 0.84 0.84
Py Static pressure (in. H,0) -1.5000 -1.5000 -1.5000
A Sample location area (ft?)
Poar Barometric pressure (in. Hg) 30.00 30.00 30.00 30.0000
D, Nozzle diameter (in.) NA NA NA
0, Oxygen (dry volume %) 9.0140 8.7670 8.2590 8.6800
CO, Carbon dioxide (dry volume %) 10.5090 10.8030 11.4160 10.9093
N,+CO Nitrogen plus carbon monoxide (dry volume %) 80.4770 80.4300 80.3250 80.4107
Vi Total Liquid collected (ml) 152.50 1583.70 152.20
Vi Volume metered, meter conditions (ft*) 33.6300 34.2700 33.9800
T Dry gas meter temperature (°F) 79.5417 79.5417 89.6667
Ts Sample temperature (°F) 491.0000 492.9167 488.8333 490.9167 ‘
AH Meter box orifice pressure drop (in. H,0) 1.2000 1.2000 1.2000
e Total sampling time (min) 60.0 60.0 60.0
Flow Results
Vusa  Volume of water collected (ft*) 7.1782 7.2347 7.1641 7.1923
Vmsta  Volume metered, standard (dscf) 33.3570 33.9918 33.0833 334774
Ps Sample gas pressure, absolute (in. Hg) 29.8897 29.8897 29.8897 29.8897
Py Vapor pressure, actual (in. Hg) 29.8897 29.8897 29.8897 29.8897
Buwo Moisture measured in sample (% by volume) 17.7085 17.5486 17.8001 17.6857
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
Bw Actual water vapor in gas (% by volume) 17.7085 17.5486 17.8001 17.6857
My MW of sample gas, dry (Ib/Ib-mole) 30.0420 30.0792 30.1569 30.0927
M, MW of sample gas, wet (Ib/Ib-mole) 27.9095 27.9594 27.9930 27.9540
Comments: 042208 135148
KaJ@

Average includes 3 runs.

Prepared by Clean Air Engineering Proprietary
SS ISOKINETIC Version 2006-13a QA/QC
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
. Unit 1 SDA Inlet
USEPA Method 26A
HCI Parameters (CleanAir)

Run No. 1 2 3 Average

Date (2008) Mar 24 Mar 24 Mar 24

Start Time (approx.) 06:19 07:55 09:54

Stop Time (approx.) 07:19 08:55 10:56

Process Conditlons
Rp Steam Production Rate (Klbs/hour) 184.5 183.6 184.2 184.1
P, Fabric Filter Inlet Temperature (°F) 315 315 315 315
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
F. Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap  Capacity factor (hours/year) 8,760 8,760 8,760 8,760

Gas Conditions
0, Oxygen (dry volume %) 9.0140 8.7670 8.2590 8.6800
CO, Carbon dioxide (dry volume %) 10.5090 10.8030 11.4160 10.9093
T, Sample temperature (°F) 491.0000 4929167 488.8333 490.9167
B, Actual water vapor in gas (% by volume) 17.7085 17.5486 17.8001 17.6857

Sampling Data
Vase  Volume metered, standard (dscf) 33.3570 33.9918 33.0833 33.4774

Laboratory Data

. m, Total HCI collected (mg) 558.8656 665.2492 609.9161

Hydrogen Chloride (HCI) Results
Ces HC! Concentration (Ib/dscf) 3.6943E-05 4.3154E-05 4.0651E-05 4.0249E-05
C.s; HCI Concentration @7% O, (Ib/dscf) 4.3202E-05 4.9439E-05 4.4700E-05 4.5780E-05
C.s12 HCI Concentration @12% CO, (Ib/dscf) 4.2184E-05 4.7935E-05 4.2730E-05 4.4283E-~05
Csq HCI Concentration (ppmdv) 390.5807 456.2475 429.7851 425.5378
C.;7 HCI Concentration @7% O, (ppmdv) 456.7619 522.6935 472.5902 484.0152
Cesiz  HCI Concentration @12% CO, (ppmdv) 445,9957 506.8009 451.7713 468.1893
C. HCI Concentration (ppmwv) 321.4147 376.1825 353.2831 350.2935
Cy HCI Concentration (mg/dscm) 591.5864 691.0475 650.9667 644.5335
C.z  HCI Concentration @7% O, (mg/dscm) 691.8266 791.6887 715.8007 733.1053
C.s12 HCI Concentration @12% CO, (mg/dscm) 675.5197 767.6173 684.2677 709.1349
Ce HCI Concentration (mg/Nm? dry) 634.8732 741.6119 698.5984 691.6945
Ceqr  HCI Concentration @7% O, (mg/Nm? dry) 742.4480 849.6172 768.1764 786.7472
Cwi1z  HCI Concentration @12% CO, (mg/Nm?® dry) 724.9480 823.7844 734.3361 761.0228
Erq HCI Rate - Fd-based (Ib/MMBtu) 0.6217 0.7114 0.6432 0.6588
Erc HCI Rate - Fc-based (Ib/MMBtu) 0.6398 0.7270 0.6481 0.6716
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455 .

Unit 1 SDA Inlet
USEPA Method 26A
HCI Parameters (ALS Analysis)

Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 06:19 07:55 09:54
Stop Time (approx.) 07:19 08:55 10:56
Process Conditions
Rp Steam Production Rate (Kibs/hour) 1845 183.6 184.2 184.1
P, Fabric Filter Iniet Temperature (°F) 315 315 315 315
Fyq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760 8,760 8,760
Gas Conditions
0, Oxygen (dry volume %) 9.0140 8.7670 8.2590 8.6800
CO, Carbon dioxide (dry volume %) 10.5090 10.8030 11.4160 10.9093
T Sample temperature (°F) 491.0000 492.9167 488.8333 490.9167
B., Actual water vapor in gas (% by volume) 17.7085 17.5486 17.8001 17.6857
Sampling Data
Vmsta  Volume metered, standard (dscf) 33.3570 33.9918 33.0833 33.4774
Laboratory Data
my Total HCI collected (mg) 525.0000 559.0000 535.0000

Hydrogen Chioride (HCI) Results

Css HCI Concentration (Ib/dscf) 3.4704E-05 3.6262E-05 3.5658E-05 3.5541E-05
C.;z  HCI Concentration @7% O; (Ib/dscf) 4.0584E-05 4.1543E-05 3.9209E-05 4.0445E-05
Cs1z  HCI Concentration @12% CO, (Ib/dscf) 3.9628E-05 4.0279E-05 3.7482E-05 3.9130E-05
Csa HCi Concentration (ppmdv) 366.9127 383.3787 376.9946 375.7620
Ceyz HCI Concentration @7% O; (ppmdv} 429.0835 439.2124 414.5419 427.6126
C.s12  HCI Concentration @12% CO, (ppmdv) 418.9697 425.8580 396.2802 413.7026
Cy HCI Concentration (ppmwv) 301.9379 316.1012 309.8893 309.3095
Cu HCI Concentration (mg/dscm) 555.7380 580.6780 571.0084 569.1414
C,;7  HCI Concentration @7% O, (mg/dscm) 649.9039 665.2455 627.8788 647.6761
C.is1z HCI Concentration @12% CO, (mg/dscm) 634.5852 645.0186 600.2190 626.6076
Cs HCI Concentration (mg/Nm® dry) 596.4017 623.1666 612.7895 610.7859
Csv  HCI Concentration @7% O, (mg/Nm? dry) 697.4579 713.9220 673.8212 695.0670
Cs1z  HCI Concentration @12% CO, (mg/Nm” dry) 681.0183 692.2150 644.1375 672.4569
Eeq HCI Rate - Fd-based (Ib/MMBtu) 0.5840 0.5978 0.5642 0.5820
Erc HCI Rate - Fc-based (Ib/MMBtu) 0.6010 0.6109 0.5685 0.5935
050508 112040
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 2 FF Outlet
USEPA Method 5/29 (Particulate/Metals)
Sampling, Velocity and Moisture Parameters

Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 06:19 11:22 14:00
Stop Time (approx.) 09:47 13:33 16:11
Sampling CondItions
Yq Dry gas meter correction factor 0.9950 0.9950 0.9950
Cp Pitot tube coefficient 0.84 0.84 0.84
Pgy Static pressure (in. H ;0) -15.0000 -14.2000 -13.4000
A, Sample location area (ft 2) 64.0000 64.0000 64.0000
Phar Barometric pressure (in. Hg) 30.00 30.00 30.00 30.0000
Dn Nozzle diameter (in.) 0.2690 0.2480 0.2480
0, Oxygen (dry volume %) 10.1100 9.3350 9.9120 9.7857
CO;  Carbon dioxide (dry volume %) 9.3810 10.2050 9.7120 9.7660
N2+CO Nitrogen plus carbon monoxide (dry volume %) 80.5090 80.4600 80.3760 80.4483
Vi Total Liquid collected (ml) 549.90 401.80 413.40
Vm Volume metered, meter conditions (ft %) 86.5900 66.3250 69.1450
Ten Dry gas meter temperature (°F) 79.7400 81.1800 83.9800
Te Sample temperature (°F) 299.2000 308.4000 311.2800 306.2933
AH Meter box orifice pressure drop (in. H ;0) 1.6184 0.8660 0.9264
(5] Total sampling time (min) 125.0 125.0 125.0
Flow Results
‘ Vostd Volume of water coliected (ft 3) 25.8838 18.9127 19.4587 214184
Vied  Volume metered, standard (dscf) 84.8097 64.6695 67.0820 72.1870
P Sample gas pressure, absolute (in. Hg) 28.8971 28.9559 29.0147 28.9559
P, Vapor pressure, actual (in. Hg) 28.8971 28.9559 29.0147 28.9559
Buwo Moisture measured in sample (% by volume) 23.3833 226277 22.4851 22,8320
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
B. Actual water vapor in gas (% by volume) 23.3833 22,6277 22.4851 22.8320
VAP Velocity head ( vin. H,0) 0.8035 0.7026 0.7273 0.7445
Mgy MW of sample gas, dry (Ib/ib-mole) 29.9054 30.0062 29.9504 29,9540
M, MW of sample gas, wet (Ib/lb-mole) 27.1215 27.2895 27.2633 27.2248
Vg Velocity of sample (ft/sec) 56.7881 49.7519 51.5737 52.7045
%l Isokinetic sampling (%) 98.0973 100.4722 100.5258 99.6984
Q. Volumetric flow rate, actual (acfm) 218,066 191,047 198,043 202,385
Qg Volumetric flow rate, standard (scfm) 146,473 127,046 131,473 134,998
Qg Volumetric flow rate, dry standard (dscfm) 112,223 98,299 101,911 104,144
Qg7  Volumetric flow rate, dry std@7%0 , (dscfm) 87,114 81,786 80,561 83,154
Q, Volumetric flow rate, actual (acf/hr) 13,083,978 11,462,832 11,882,572 12,143,127
Qg Volumetric flow rate, standard (scf/r) 8,788,385 7,622,785 7,888,399 8,099,860
Qg Volumetric flow rate, dry standard (dscf/hr) 6,733,377 5,897,925 6,114,687 6,248,663
Q, Volumetric flow rate, actual (m *hr) 370,546 324,634 336,521 343,901
Qs Volumetric flow rate, standard (m hr) 248,893 215,882 223,404 229,393
Qq«  Volumetric flow rate, dry standard (dry m %hr) 190,693 167,033 173172 176,966
Quar  Volumetric flow rate, dry std@7%O  (dry m%hr) 148,027 138,974 136,893 141,298
Q, Volumetric flow rate, normal (Nm *hr) 231,923 201,163 208,172 213,752
Qua  Volumetric flow rate, dry normal (Nm %hr) 177,691 155,644 161,364 164,900
Quez  Volumetric flow rate, dry normal @7%0 , (Nm*/hr) 137,935 129,498 127,559 131,664
Comments: 042208 135323
I Average includes 3 runs. oxre
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
. Unit 2 FF Qutlet

Run No.

USEPA Method 5/29
Filterable Particulate Parameters

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Process Conditions

Ry
Py
Fq
F.
Cap

Steam Production Rate (Klbs/hour)

Fabric Filter Inlet Temperature (°F)
Oxygen-based F-factor (dscf/MMBtu)
Carbon dioxide-based F-factor (dsct/MMBtu)
Capacity factor (hours/year)

Gas Conditions

0,
co,
T!
B,

Oxygen {dry volume %)

Carbon dioxide (dry volume %)

Sample temperature (°F)

Actual water vapor in gas (% by volume)

Gas Flow Rate

Qﬂ
QS
Qg
Qs(:ﬂ
Q,
Qs
Qsld
Q,
Q
Qe
Qguar
Q,
Qqa
Qstar

Volumetric flow rate, actual (acfm)

Volumetric flow rate, standard (scfm)
Volumetric flow rate, dry standard (dscfm)
Volumetric flow rate, dry std@7%0O; (dscfm)
Volumetric flow rate, actual (acf/hr)

Volumetric flow rate, standard (scf/hr)
Volumetric flow rate, dry standard (dscf/hr)
Volumetric flow rate, actual (m’/hr)

Volumetric flow rate, standard (m*/hr)
Volumetric flow rate, dry standard (dry m*/hr)
Volumetric flow rate, dry std@7%0; (dry m*/hr)
Volumetric flow rate, normal (Nm:’/hr)
Volumetric flow rate, dry normal (Nm’/hr)
Volumetric flow rate, dry normal @7%0; (Nm®/hr)

Sampling Data

Vmste  Volume metered, standard (dscf)
%! Isokinetic sampling (%)
Laboratory Data
Maer  Matter collected on filter(s) (g)
M, Matter collected in solvent rinse(s) (g)
m, Total particulate matter collected (g)

Filterable Particulate Results

Cad Particulate Concentration (Ib/dscf)
Coar Particulate Concentration @7% O, (Ib/dscf)
Cuiz Particulate Concentration @12% CO, (ib/dscf)
C, Particulate Concentration (lb/acf)
Cu Particulate Concentration (gr/dscf)
Caar Particulate Concentration @7% O, (gr/dscf)
Cu.z Particulate Concentration @12% CO, (gr/dscf)
C. Particulate Concentration (gr/acf)
Cea Particulate Concentration (mg/dscm)
Curr Particulate Concentration @7% O, (mg/dscm)
Cuyz Particulate Concentration @12% CO, (mg/dscm)
C. Particulate Concentration (mg/m® (actual,wet))
Ces Particulate Concentration (mgle’ dry)
Cor  Particulate Concentration @7% O, (mg/Nm® dry)
Cu1z Particulate Concentration @12% CO;, (mg/Nm® dry)
Ewn  Particulate Rate (Ib/hr)
Egm  Particulate Rate (kg/hr)
Erye Particulate Rate (Ton/yr)
Erd Particulate Rate - F4-based (lb/MMBtu)
Ere Particulate Rate - F -based (Ib/MMBtu)

1111 vt

Average includes 3 runs.
nearing ing.

Copyrignt &

5 Cloan A Engl

1

Mar 24
06:19
09:47

182.3

315
9,570
1,820
8,760

10.1100
9.3810
299.2000
23.3833

218,066
146,473
112,223
87,114
13,083,978
8,788,395
6,733,377
370,546
248,893
190,693
148,027
231,923
177.691
137,935

84.8097
98.0973

0.00269
0.01022
0.01291

3.3565E-07
4.3240E-07
4.2936E-07
1.7274E-07
0.0023
0.0030
0.0030
0.0012
5.3750
6.9242
6.8756
2.7661
5.7683
7.4309
7.3787
2.2601
1.0250
9.8991
0.0062
0.0065

2

Mar 24
11:22
13:33

184.5

328
9,570
1,820
8,760

9.3350
10.2050
308.4000
22.6277

191,047
127,046
98,299
81,786
11,462,832
7,622,785
5,897,925
324,634
215,882
167,033
138,974
201,163
155,644
129,498

64.6695
100.4722

0.00120
0.01204
0.01324

4.5130E-07
5.4242E-07
5.3068E-07
2.3221E-07
0.0032
0.0038
0.0037
0.0016
7.2270
8.6861
8.4981
3.7185
7.7558
9.3217
9.1199
2.6617
1.2071
11.6584
0.0078
0.0080

3

Mar 24
14:00
16:11

183.0

327
9,570
1,820
8,760

9.9120
9.7120
311.2800
22.4851

188,043
131,473
101,911
80,561
11,882,572
7,888,399
6,114,687
336,521
223,404
173,172
136,893
208,172
161,364
127,559

67.0820
100.5258

0.00092
0.00383
0.00475

1.5613E-07
1.9751E-07
1.9292€E-07
8.0345E-08
0.0011
0.0014
0.0013
0.0006
2.5003
3.1629
3.0893
1.2866
2.6832
3.3943
3.3153
0.9547
0.4330
4.1816
0.0028
0.0029

Average

183.3

323
9,570
1,820
8,760

9.7857
9.7660
306.2933
228320

202,385
134,998
104,144
83,154
12,143,127
8,099,860
6,248,663
343,901
229,393
176,966
141,298
213,752
164,900
131,664

72.1870
99.6984

3.1436E-07
3.9078E-07
3.8432E-07
1.6176E-07
0.0022
0.0027
0.0027
0.0011
5.0341
6.2577
6.1543
25904
5.4024
6.7156
6.6047
1.9588
0.8884
8.5797
0.0056
0.0058
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

2

Mar 24
11:22
13:33

184.5

328
9,570
1,820
8,760

9.3350
10.2050
308.4000
22.6277

191,047
127,046
98,299
81,786
11,462,832
7,622,785
5,897,925
324,634
215,882
167,033
138,874
201,163
155,644
129,498

64.6695
100.4722

<0.1000
31.2619
<0.2000
<0.5000
<0.4000
31.2619

1.0659E-09
1.2811E-09
1.2534E-09
5.4844E-10
1.7069E+01
2.0516E+01
2.0072E+01
1.7069E-02
2.0516E-02
2.0072E-02
8.7826E+00
1.8318E+01
2.2017E+01
2.1540E+01
6.2867E-03
7.9198E-04
2.7536E-02
1.8435E-05

Unit 2 FF Outlet
USEPA Method 5/29
Mercury (Hg) Emission Parameters
Run No. L]
Date (2008) Mar 24
Start Time (approx.) 06:19
Stop Time (approx.) 09:47
Process Conditions
Re Steam Production Rate (KIbs/hour) 182.3
Py Fabric Filter Inlet Temperature (°F) 315
Fy Oxygen-based F-factor (dscf/MMBtu) 9,570
F. Carbon dioxide-based F-factor (dscf/MMBtu) 1,820
Cap  Capacity factor (hours/year) 8,760
Gas Conditions
0, Oxygen (dry volume %) 10.1100
CO, Carbon dioxide (dry volume %) 9.3810
Te Sample temperature (°F) 299.2000
B, Actual water vapor in gas (% by volume) 23.3833
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 218,066
Q, Volumetric flow rate, standard (scfm) 146,473
Qg4 Volumetric flow rate, dry standard (dscfm) 112,223
Qg7  Volumetric flow rate, dry std@7%0, (dscfm) 87,114
Q, Volumetric flow rate, actual (acf/hr) 13,083,978
Q. Volumetric flow rate, standard (scf/hr) 8,788,395
Qg Volumetric flow rate, dry standard (dscf/hr) 6,733,377
Q, Volumetric flow rate, actual (m®/hr) 370,546
Q;  Volumetric flow rate, standard (m*hr). 248,893
Qu  Volumetric flow rate, dry standard (dry m*hr) 190,693
Q.47 Volumetric flow rate, dry std@7%0; (dry m*/hr) 148,027
Qs Volumetric flow rate, normal (Nm%hr) 231,923
Qu  Volumetric flow rate, dry normal (Nm%hr) 177,691
Quz  Volumetric flow rate, dry normal @7%0;, (Nmhr) 137,935
Sampling Data
Vmsa  Volume metered, standard (dscf) 84.8097
%] Isokinetic sampling (%) 98.0973
Laboratory Data
Mp.qp  Fraction 1B (pg) <0.1000
myan  Fraction 2B (pg) 13.8999
Mnaa  Fraction 3A (pg) <0.2000
My Fraction 3B (pg) <0.5000
Mpa.  Fraction 3C (ug) <0.4000
My Total matter corrected for allowable blanks (ug) 13.8999
Mercury Results - Total
Csg Concentration (Ib/dscf) 3.6139E-10
C.7 Concentration @7% O, (Ib/dscf) 4.6555E-10
Csq1z Concentration @12% CO, (Ib/dscf) 4.6228E-10
C. Concentration (Ib/acf) 1.8598E-10
Cad Concentration (ug/dscm) 5.7872E+00
Cs7  Concentration @7% O, (ug/dscm) 7.4552E+00
Car2  Concentration @12% CO, (ug/dscm) 7.4028E+00
Cu Concentration (mg/dscm) 5.7872E-03
C.7  Concentration @7% O, (mg/dscm) 7.4552E-03
Ca12 Concentration @12% CO, (mg/dscm) 7.4028E-03
C, Concentration (pg/m® (actual,wet)) 2.9782E+00
Cw  Concentration (ug/Nm® dry) 6.2106E+00
Csa7  Concentration @7% O, (ug/Nm® dry) 8.0007E+00
Ce12  Concentration @12% CO; (ug/Nm? dry) 7.9445E+00
Ewpne  Rate (Ib/hr) 2.4334E-03
Egs Rate (g/s) 3.0655€E-04
Erye  Rate (Ton/yr) 1.0658E-02
Erq Rate - Fd-based (Ib/MMBtu) 6.6990E-06
Erc Rate - Fc-based (Ib/MMBtu) 7.0113E-06

Propared by Clean Air Engirouring Propristary Softwars
SS Metals-1 Vrsion 2006120
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1.9010E-05

3

Mar 24
14:00
16:11

183.0

327
9,570
1,820
8,760

9.9120
9.7120
311.2800
22.4851

198,043
131,473
101,911
80,561
11,882,572
7,888,399
6,114,687
336,521
223,404
173,172
136,893
208,172
161,364
127,559

67.0820
100.5258

<0.1000
21.3987
<0.2000
<0.5000
<0.4000
21.3987

7.0338E-10
8.8979E-10
8.6809E-10
3.6195E-10
1.1264E+01
1.4249E+01
1.3917E+01
1.1264E-02
1.4249E-02
1.3917E-02
5.7962E+00
1.2088E+01
1.5291E+01
1.4936E+01
4.3009E-03
5.4182E-04
1.8838E-02
1.2804E-05
1.3181E-05

Average

183.3

323
9,570
1,820
8,760

9.7857
9.7660
306.2933
22.8320

202,385
134,998
104,144
83,154
12,143,127
8,099,860
6,248,663
343,901
229,393
176,966
141,298
213,752
164,900
131,664

72.1870
99.6984

<0.1000
22.1868
<0.2000
<0.5000
<0.4000
22.1868

7.1023E-10
8.7882E-10
8.6159E-10
3.6546E-10
1.1373E+01
1.4073E+01
1.3797E+01
1.1373E-02
1.4073E-02
1.3797E-02
5.8523E+00
1.2206E+01
1.5103E+01
1.4807E+01
4.3403E-03
5.4678E-04
1.9011E-02
1.2646E-05
1.3067E-05
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 2 FF Outlet
USEPA Method 5/29
Mercury (Hg) Emission Parameters (continued)
Separate Front Half Results

Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24

Start Time (approx.) 06:19 11:22 14:00

Stop Time (approx.) 09:47 13:33 16:11

Mercury Results - Front Half

Csd Concentration (Ib/dscf) <2.5999E-12 <3.409%6E-12 <3.2870E-12 <3.0989E-12
Car  Concentration @7% O, (Ib/dscf) <3.3493E-12 <4.0981E-12 <4.1581E-12 <3.8685E-12
C.az  Concentration @12% CO, (Ib/dscf) <3.3258E-12 <4.0094E-12 <4.0614E-12 <3.7989E-12
Ca Concentration (Ib/acf) <1.3380E-12 <1.7544E-12 <1.6915E-12 <1.5946E-12
Cad Concentration (pg/dscm) <4.1634E-02 <5.4601E-02 <5.2637E-02 <4.9624E-02
Cwa7  Concentration @7% O, (ug/dscm) <5.3635E-02 <6.5625E-02 <6.6587E-02 <6.1949E-02
Cu12  Concentration @12% CO, (ug/dscm) <5.3258E-02 <6.4205E-02 <6.5038E-02 <6.0833E-02
(o Concentration (mg/dscm) <4.1634E-05 <5.4601E-05 <5.2637E-05 <4.9624E-05
C.7  Concentration @7% O, (mg/dscm} <5.3635E-05 <6.5625E-05 <6.6587E-05 <6.1949E-05
Ce1z  Concentration @12% CO, (mg/dscm) <5.3258E-05 <6.4205E-05 <6.5038E-05 <6.0833E-05
Cy Concentration (ug/m® (actual,wet)) <2.1426E-02 <2.8093E-02 <2.7087E-02 <2.553SE-02
Ceg Concentration (ug/Nm?® dry) <4.4681E-02 <5.85%E-02 <5.6489E-02 <5.3255E-02
Cur  Concentration @7% O, (ug/Nm? dry) <5,7550E-02 <7.0427E-02 <7.1459E-02 <6.6482E-02
Canz  Concentration @12% CO, (ug/Nm® dry) <5.7155E-02 <6.8903E-02 <6.9796E-02 <6.5285E-02
Ewpme  Rate (Ib/hr) <1.7506E-05 <2.0110E-05 <2.0099E-05 <1.9238E-05
Egs Rate (g/5) <2.2054E-06 <2.5334E-06 <2.5320E-06 <2.4236E-06
Eny  Rate (Ton/yr) <7.6678E-05 <8.8081E-05 <8.8034E-05 <8.4264E-05
= A Rate - Fd-based (Ib/MMBtu) <4.8195E-08 <5.8969E-08 <5.9833E-08 <5.5666E-08
Erc Rate - Fc-based (ib/MMBtu) <5.0441E-08 <6.0600E-08 <6.1598E-08 <5.7616E-08
042208 135323
OKK@_L
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Wheelabrator South Bmward, Inc.
Clean Air Project No: 10455
Unit 2 FF Outlet

USEPA Method 5/29
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 1-3 Results

Run No.

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Mercury Results - Impingers 1-3 Solution
Cea Concentration (Ib/dscf)
Csi7  Concentration @7% O, (Ib/dscf)
Csi12  Concentration @12% CO, (Ib/dscf)
Ca Concentration (Ib/acf)
Cag Concentration (ug/dscm)
Csz  Concentration @7% O, (ug/dscm)
Cs12  Concentration @12% CO, (pg/dscm)
Cu Concentration (mg/dscm)
C.er  Concentration @7% O, (mg/dscm)
Csai2  Concentration @12% CO, (mg/dscm)
Ca Concentration (pglm’ (actual.wet))
(o Concentration (ug/Nm® dry)
C.ar  Concentration @7% O, (ug/Nm? dry)
Caa1z  Concentration @12% CO, (ug/Nm® dry)
Ewne  Rate (Ib/hr)
Egn Rate (g/s)
Enye  Rate (Tonlyr)
Erq Rate - Fd-based (Ib/MMBtu)
Egc Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Alr Enginsering Proprietary Seftware
S5 Melals-1 Version 2006-12a

Copyright © 2008 Clean Air Enginesring Inc.

1

Mar 24
06:19
09:47

3.6138E-10
4.6555E-10
4.6228E-10
1.8598E-10
5.7872E+00
7.4552E+00
7.4028E+00
5.7872E-03
7.4552E-03
7.4028E-03
2.9782E+00
6.2106E+00
8.0007E+00
7.9445E+00
2.4334E-03
3.0655E-04
1.0658E-02
6.6990E-06
7.0113E-06

Mar 24
11:22
13:33

1.0659E-09
1.2811E-09
1.2534E-09
5.4B44E-10
1.7069E+01
2.0516E+01
2.0072E+01
1.7069E-02
2.0516E-02
2.0072E-02
8.7826E+00
1.8318E+01
2.2017E+01
2.1540E+01
6.2867E-03
7.9198E-04
2.7536E-02
1.8435E-05
1.9010E-05

Mar 24
14:00
16:11

7.0338E-10
8.8979E-10
8.6909E-10
3.6195E-10
1.1264E+01
1.4249E+01
1.3917E+01
1.1264E-02
1.4249E-02
1.3917E-02
5.7962E+00
1.2088E+01
1.5291E+01
1.4936E+01
4.3009E-03
5.4182E-04
1.8838E-02
1.2804E-05
1.3181E-05

Average

7.1023E-10
8.7882E-10
8.6159E-10
3.6546E-10
1.1373E+01
1.4073E+01
1.3797E+01
1.1373E-02
1.4073E-02
1.3797E-02
5.8523E+00
1.2206E+01
1.5103E+01
1.4807E+01
4.3403E-03
5.4678E-04
1.9011E-02
1.2646E-05
1.3067E-05

042208 135323
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 FF Outlet

USEPA Method 5/29
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 4 Results

Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24
Start Time (approx.) 06:19 11:22 14:00
Stop Time (approx.) 09:47 13:33 16:11

Mercury Resuits - Impinger 4 Solution

Cea Congcentration (Ib/dscf) <5.1999E-12 <6.8193E-12 <6.5740E-12 <6.1977E-12
C.y7  Concentration @7% O, (Ib/dscf) <6.6986E-12 <8.1961E-12 <8.3163E-12 <7.7370E-12
Csaiz  Concentration @12% CO; (Ib/dscf) <6.6516E-12 <8.0188E-12 <8.1228E-12 <7.5977E-12
C, Concentration (Ib/acf) <2.6760E-12 <3.5087E-12 <3.3830E-12 <3.1892E-12
Cea Concentration {pg/dscm) <8.3269E-02 <1.0920E-01 <1.0527E-01 <8.9248E-02
Coar Concentration @7% O, (pg/dscm) <1.0727E-01 <1.3125E-01 <1.3317E-01 <1.2390E-01
Cya12  Concentration @12% CO, (ugfdscm) <1.0652E-01 <1.2841E-01 <1.3008E-01 <1.2167E-01
Coy Concentration {mg/dscm) <8.3269E-05 <1.0920E-04 <1.0527E-04 <9.9248E-05
Cear  Concentration @7% O, (mg/dscm) <1.0727E-04 <1.3125E04 <1.3317E-04 <1.2390E-04
Cea1z  Concentration @12% CO, (mg/dscm) <1.0652E-04 <1.2841E-04 <1.3008E-04 <1.2167E-04
C, Concentration (ug/m’ {actual,wet)) <4.2852E-02 <56187E-02 <5.4173E-02 <5.1071E-02
Csd Concentration (ug/Nm® dry) <8.9362E-02 <1.1719E-01 <1.1298E-01 <1.0651E-01
Ceqr  Concentration @7% O, (ug/Nm?® dry) <1.1512E-01 <1.4085E-01 <1.4292E-01 <1.3296E-01
Cei2  Concentration @12% CO, (pg/Nma dry) <1.1431E-01 <1.3781E-01 <1.3959E-01 <1,3057E-01
Epme  Rate (Ib/hr) <3.5013E-05 <4.0220E-05 <4.0198E-05 <3.8477E-05
Egs Rate (g/s) <4.4108E-06 <5.0667E-06 <5.0640E-06 <4.8472E-06
Eryr  Rate (Ton/yr) <1.5336E-04 <1.7616E-D4 <1.7607E-04 <1.6853E-04
Era Rate - Fd-based (Ib/MMBtu) <9.6380E-08 <1,1794E-07 <1.1967E-07 <1.1133E-07
Ere Rate - Fc-based (Ilb/MMBtu) <1.0088E-07 <1.2162E07 <1.2320E-07 <1.1523E-07
042208 135323
OKK@_L
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 FF Outlet

Run No.

USEPA Method 5/29
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 5-6 Results

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Mercury Results - Filtered Permanganate Solution

Csd
Carr
Cenz
C,
Ca
Coar
Caatz
Cu
Codr
Caat2
Ca
C:d
Csd7
(o
Erome
Egs
Erpye
=
EFC

Concentration (Ib/dscf)

Concentration @7% O; (Ib/dscf)
Concentration @12% CO; (Ib/dscf)
Concentration (Ib/acf)

Concentration (pg/dscm)
Concentration @7% O, (pg/dscm)
Concentration @12% CO, (pg/dscm)
Concentration (mg/dscm)
Concentration @7% O, (mg/dscm)
Concentration @12% CO, (mg/dscm)
Concentratlon (ug/m® (actual,wet))
Concentration (ug/Nma dry)
Concentration @7% O (ug/Nm® dry)
Concentration @12% CO, (ug/Nm® dry)
Rate (Ib/hr}

Rate (g/s)

Rate (Tonfyr)

Rate - Fd-based (lb/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Mercury Results - HCI Rinse + HCI/MnO2 Precipitate

Cea
Csﬂ7
Coaiz
Ca
(o
Coar
Coaz
Cu
Cear
Csd12
Ca
(o
Cslﬂ
Cear2
Elhlhr
Eys
Eviye
Era
Egc

Concentration (Ib/dscf)

Concentration @7% O, (Ib/dscf)
Concentration @12% CO, (Ib/dscf)
Concentration (lb/acf)

Concentration (g/dscm)
Concentration @7% O (pg/dscm)
Concentration @12% CO, (ug/dscm)
Concentration (mg/dscm)
Concentration @7% O, (mg/dscm)
Concentration @12% CO, (mg/dscm)
Concentration (pg/m’ (actual,wet))
Concentration (ug/Nm? dry)
Concentration @7% O, (wg/Nm? dry)
Concentration @12% CO, (ug/Nm® dry)
Rate (ib/r)

Rate (g/s)

Rate (Tonvyr)

Rate - Fd-based (ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Propared by Ciean Air Englnearing Propristary Saftwaro
SS Metals-1 Veralon 2006-12a

Copyright © 2008 Clean Air Englneering Ino.

1

Mar 24
06:19
09:47

<1.3000E-11
<1.6747E-11
<1.6629E-11
<6.6900E-12
<2.0817E-01
<2.6817E-01
<2.6629E-01
<2.0817E-04
<2.6817E-04
<2.6629E-04
<1.0713E-01
<2.2340E-01
<2.8780E-01
<2.8577E-01
<8.7532E-05
<1.1027E-05
<3.8339E-04
<2.4097E-07
<2.5221E-07

<1.0400E-11
<1.3397E-11
<1.3303E-11
<5.3520E-12
<1.6654E-01
<2.1454E-01
<2.1303E-01
<1.6654E-04
<2.1454E-04
<2.1303E-04
<B.5705E-02
<1.7872E-01
<2.3024E-01
<2.2862E-01
<7.0025E-05
<8.8216E-06
<3.0671E-04
<1.9278E-07
<2.0176E-07

Mar 24
11:22
13:33

<1.7048E-11
<2.0490E-11
<2.0047E-11
<8.7718E-12
<2.7300E-01
<3.2812E-01
<3.2102E-01
<2.7300E-04
<3.2812E-04
<3.2102E-04
<1.4047€E-01
<2.9298E-01
<3.5213E-01
<3.4451E-01
<1.0055E-04
<1.2667€E-05
<4.4041E-04
<2.9484E-07
<3.0404E-07

<1.3639E-11
<1.6392E-11
<1.6038E-11
<7.0174E-12
<2.1840€E-01
<2.6250E-01
<2.5682E-01
<2.1840E-04
<2.6250E-04
<2.5682E-04
<1.1237€-01
<2,3438E-01
<2.8171E-01
<2.756 1E-01
<8.0439E-05
<1.,0133E-05
<3.5232E-04
<2.3587E-07
<2.4324E-07

3

Mar 24
14:00
16:11

<1.6435E-11
<2.0791E-11
<2,0307E-11
<8.4574E-12
<2.6319E-01
<3.3293E-01
<3.2519E-01
<2.6319E-04
<3.3293E-04
<3.2519E-04
<1.3543E-01
<2.8244E-01
<3.5730E-01
<3.4898E-01
<1.0050E-04
<1.2660E-05
<4.4017€-04
<2.9917€-07
<3.0799E-07

<1.3148E-11
<1.6633E-11
<1.6246E-11
<6.7659E-12
<2.1055E-01
<2.6635E-01
<2.6015€-01
<2.1055E-04
<2.6635E-04
<2.6015E-04
<1.0835E-01
<2.2595E-01
<2.8584E-01
<2.7919E-01
<8.0396E-05
<1.0128E-05
<3.5214E-04
<2.3933E-07
<2.4639E-07

Average

<1.5494E-11
<1.9343E-11
<1.8994E-11
<7.9731E-12
<2.4812E-01
<3.0974E-01
<3.0417E-01
<2.4812E-04
<3.0974E-04
<3.0417E-04
<1.2768E-01
<2.6628E-01
<3.3241E-01
<3.2642E-01
<9.6192E-05
<1.2118E-05
<4.2132E-04
<2.7833E-07
<2.8808E-07

<1.2395E-11
<1.5474E-11
<1.5195E-11
<6.3784E-12
<1.9850E-01
<2.4779E-01
<2.4333E-01
<1.9850E-04
<2.4779E-04
<2.4333E-04
<1.0214E-01
<2,1302E-01
<2.6593E-01
<2.6114E-01
<7.6954E-05
<9.6944E-06
<3.3706E-04
<2.2266E-07
<2.3046E-07

042208 135323
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 FF Outlet

USEPA Method 5/29
Beryllium (Be) Emission Parameters

Run No.
Date (2008)
Start Time (approx.)
Stop Time (approx.)
Process Conditions
Re Steam Production Rate (Klbs/hour)
Py Fabric Filter Inlet Temperature (°F)
Fg Oxygen-based F-factor (dscf/MMBtu)
Fe Carbon dioxide-based F-factor (dscf/MMBtu)
Cap Capacity factor (hours/year)
Gas Conditions
0, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
T, Sample temperature (°F)
B. Actual water vapor in gas (% by volume)

Gas Flow Rate

Q, Volumetric flow rate, actual (acfm)

Q, Volumetric flow rate, standard (scfm)

Qgta Volumetric flow rate, dry standard (dscfm)

Qyq;  Volumetric flow rate, dry std@7 %O, (dscfm)

Q, Volumetric flow rate, actual (acf/hr)

Q,q Volumetric flow rate, standard (scf/hr)

Qgqa Volumetric flow rate, dry standard (dscf/hr)

Q, Volumetric flow rate, actual (m’/hr)

Q, Volumetric flow rate, standard (m®hr)

Qus  Volumetric flow rate, dry standard (dry m*/hr)

Qua;  Volumetric flow rate, dry std@7%0O, (dry m*hr)

Q Volumetric flow rate, normal (Nm¥hr)

Qud  Volumetric flow rate, dry normal (Nm®/hr)

Qqe;  Volumetric flow rate, dry normal @7%02 (Nm®/hr)
Sampling Data

Vmeta  Volume metered, standard (dscf)

%l Isokinetic sampling (%)
Laboratory Data

my Total matter corrected for allowable blanks (ug)

Beryllium Results - Total

Caa
Cstﬂ
Canz
Ca
Cou
Ced7
Ceat2
Ce
Coar
Csd12
Ce
Cad
Cour
Csd12
Elblhr
Egla
ET}yl
Erq
EF:

Concentration (Ib/dscf)

Concentration @7% O, (Ib/dscf)
Concentration @12% CO,, (lb/dscf)
Concentration (Ib/acf)

Concentration (ug/dscm)
Concentration @7% O, (ug/dscm)
Concentration @12% CO, (ug/dscm)
Concentration (mg/dscm)
Concentration @7% O, (mg/dscm)
Concentration @12% CO, {mg/dscm)
Concentration (ug/m® (actual wet))
Concentration (pg/Nm? dry)
Concentration @7% O, (Bg/Nm® dry)
Concentration @12% CO, (pg/Nm® dry)
Rate (Ib/hr)

Rate (g/s)

Rate (Ton/yr}

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Alr Enginesring Proprietary Software
SS Metsals-1 Version 2008-12a

Copyright © 2006 Ctean Ak Enginaering inc.

1

Mar 24
06:19
09:47

182.3

315
9,570
1,820
8,760

10.1100
9.3810
299.2000
23.3833

218,066
146,473
112,223
87,114
13,083,978
8,788,395
6,733,377
370,546
248,893
190,693
148,027
231,923
177,691
137,935

84.8097
98.0973

<0.0500

<1.3000E-12
<1.6747E-12
<1.6629E-12
<6.6900E-13
<2.0817E-02
<2.6817E-02
<2.6629E-02
<2.0817E-05
<2.6817E-05
<2.6629E-05
<1.0713E-02
<2.2340E-02
<2.8780E-02
<2.8577E-02
<8.7532E-06
<1.1027E-06
<3.8339E-05
<2.4097E-08
<2.5221E-08

2

Mar 24
11:22
13:33

184.5

328
9,570
1,820
8,760

9.3350
10.2050
308.4000
22,6277

191,047
127,046
98,299
81,786
11,462,832
7,622,785
5,897,925
324,634
215,882
167,033
138,974
201,163
155,644
129,498

64.6695
100.4722

<0.0500

<1.7048E-12
<2.0490E-12
<2.0047E-12
<8.7718E-13
<2.7300E-02
<3.2812E-02
<3.2102E-02
<2.7300E-05
<3.2812€-05
<3.2102E-05
<1.4047E-02
<2.9298E-02
<3.5213E-02
<3.4451E-02
<1.0055E-05
<1.2667E-06
<4.4041E-05
<2.9484E-08
<3.0404€E-08

3

Mar 24
14:00
16:11

183.0

327
9,570
1,820
8,760

9.9120
9.7120
311.2800
22.4851

198,043
131,473
101,911
80,561
11,882,572
7,888,399
6,114,687
336,521
223,404
173,172
136,893
208,172
161,364
127,559

67.0820
100.5258

<0.0500

<1.6435E-12
<2.0791E-12
<2.0307E-12
<8.4574E-13
<2.6319E-02
<3.3293E-02
<3.2519E-02
<2.6319E-05
<3.3293E-05
<3.2519E-05
<1.3543E-02
<2.8244E-02
<3.5730E-02
<3.4898E-02
<1.0050E-05
<1.2660E-06
<4.4017€-05
<2.9917E-08
<3.0799€E-08

Average

1833

323
9,570
1,820
8,760

9.7857
9.7660
306.2933
22.8320

202,385
134,998
104,144
83,154
12,143,127
8,099,860
6,248,663
343,901
229,393
176,966
144,298
213,752
164,900
131,664

721870
99.6984

<0.0500

<1.5494E-12
<1.9343E-12
<1,8994E-12
<7.9731E-13
<2.4812E-02
<3.0974E-02
<3.0417E-02
<2.4812E-05
<3.0974E-05
<3.0417E-05
<1.2768E-02
<2.6628E-02
<3,3241E-02
<3.2642E-02
<9.6192E-06
<1.2118E-06
<4.2132E-05
<2.7833E-08
<2.8808E-08

042208 135323

QA/QC
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 FF Outlet

Run No.

USEPA Method 5/29
Cadmium (Cd) Emission Parameters

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Process Condltions

Re
P,
Fa
Fe
Cap

Steam Production Rate (Kibs/hour)

Fabric Filter Inlet Temperature (°F)
Oxygen-based F-factor (dscf/MMBtu)
Carbon dioxide-based F-factor (dscf/MMBtu)
Capacity factor (hours/year)

Gas Conditions

0,
Co,
Te
B,

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

Sample temperature (°F)

Actual water vapor in gas (% by volume)

Gas Flow Rate

Q, Volumetric flow rate, actual (acfm)

Q, Volumetric flow rate, standard (scfm)

Qeq Volumetric flow rate, dry standard (dscfm)

Qguar  Volumetric flow rate, dry std@7%0; (dscfm)

Q, Volumetric flow rate, actual (acf/hr)

Q, Volumetric flow rate, standard (scf/hr)

Qgq Volumetric flow rate, dry standard (dscf/hr)

Q, Volumetric flow rate, actual (m%hr)

Q, Volumetric flow rate, standard (m*/hr)

Qus  Volumetric flow rate, dry standard (dry m*hr)

Qusr  Volumetric flow rate, dry std@7%O0; (dry m*/hr}

Q, Volumetric flow rate, normal (Nm*/hr}

Qg1 Volumetric flow rate, dry normal (Nm*hr)

Qua7  Volumetric flow rate, dry normal @7%0; (Nm®/hr)
Sampling Data

Vmea  Volume metered, standard (dscf)

%I Isokinetic sampling (%)
Laboratory Data

my, Total matter corrected for allowable blanks (ug)

Cadmium Results - Total

Cu
Cenr
Cosnz

Caar
Cad12
Elhlhr
Ege
Eler
EFd
EFc

Concentration (Ib/dscf)
Concentration @7% O, (Ib/dscf)
Concentration @12% CO; (Ib/dscf)
Concentration (Ib/acf)

.Concentration (pg/dscm)

Concentration @7% O, (ug/dscm)
Concentration @12% CO, (pg/dscm)
Concentration (mg/dscm)
Concentration @7% O, (mg/dscm)
Concentration @12% CO, (mg/dscm)
Concentration (ug/m® (actual,wet))
Concentration (ug/Nm® dry)
Concentration @7% O, (ug/Nm?® dry)
Concentration @12% CO, (ug/Nm” dry)
Rate (Ib/hr)

Rate (g/s)}

Rate (Ton/yr)

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Prepared by Ciean Alr Engineering Proprietary Sottware
S Metale-1 Version 2006-12a

Copyright © 2008 Clean Air Engineering inc.

1

Mar 24
06:19
09:47

182.3

318
9,570
1,820
8,760

10.1100
9.3810
299.2000
23.3833

218,066
146,473
112,223
87,114
13,083,978
8,788,395
6,733,377
370,546
248,893
190,693
148,027
231,923
177,691
137,935

84.8097
98.0973

<0.2000

<5.1999E-12
<6.6986E-12
<6.6516E-12
<2.6760E-12
<8.3269E-02
<1.0727E-01
<1.0652E-01
<8.3269E-05
<1.0727E-04
<1.0652E-04
<4.2852E-02
<B.9362E-02
<1.1512E-01
<1.1431E-01
<3.5013E-05
<4.4108E-06
<1.5336E-04
<9.6390E-08
<1.0088E-07

2

Mar 24
11:22
13:33

184.5

328
9,570
1,820
8,760

9.3350
10.2050
308.4000
226277

191,047
127,046
98,299
81,786
11,462,832
7,622,785
5,897,925
324,634
215,882
167,033
138,974
201,163
155,644
129,498

64.6695
100.4722

1.1426

3.8957E-11
4.6823E-11
4.5810E-11
2.0045E-11
6.2385E-01
7.4980E-01
7.3358E-01
6.2385E-04
7.4980E-04
7.3358E-04
3.2099E-01
6.6950E-01
8.0467E-01
7.8726E-01
2.2977E-04
2.8945E-05
1.0064E-03
6.7376E-07
6.9478E-07

3

Mar 24
14:00
16:11

183.0

327
9,570
1,820
8,760

9.9120
9.7120
311.2800
22.4851

198,043
131,473
101,911

80,561

11,882,572

7,888,399
6,114,687
336,521
223,404
173,172
136,893
208,172
161,364
127,559

67.0820
100.5258

0.9742

3.2023E-11
4.0510E-11
3.9567E-11
1.6479E-11
5.1280E-01
6.4870E-01

" 6.3361E-01

5.1280E-04
6.4870E-04
6.3361E-04
2.6388E-01
5.5032E-01
6.9617E-01
6.7997E-01
1.9581E-04
2.4667E-05
8.5765E-04
5.8291E-07
6.0010E-07

Average

183.3

323
9,570
1,820
8,760

9.7857
9.7660
306.2933
22.8320

202,385
134,998
104,144
83,154
12,143,127
8,099,860
6,248,663
343,901
229,393
176,966
141,298
213,752
164,900
131,664

72.1870
99.6984

<0.7723

<2.5393E-11
<3.1344E-11
<3.0676E-11
<1.3066E-11
<4.0864E-01
<5.0193E-01
<4.9124E-01
<4.0664E-04
<5.0193E-04
<4.9124E-04
<2.0924E-01
<4.3639E-01
<5.3865E-01
<§5.2718E-01
<1.5353E-04
<1.9341E-05
<6.7246E-04
<4.5102E-07
<4.6525E-07

042208 135323

QA/QC
Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 FF Outlet

USEPA Method 5/29
Lead (Pb) Emission Parameters

Run No. 1 2 3 Average

Date (2008) Mar 24 Mar 24 Mar 24

Start Time (approx.) 06:19 11:22 14:00

Stop Time (approx.) 09:47 13:33 16:11

Process Conditions
Re Steam Production Rate (KIbs/hour) 182.3 184.5 183.0 183.3
P, Fabric Filter Inlet Temperature (°F) 315 328 327 Kyl
Fa Oxygen-based F-factor (dscfiMMBtu) 9,570 9570 9,570 9,570
Fo Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760 8,760 8,760

Gas Conditions
(o7 Oxygen (dry volume %) 10.1100 9.3350 9.9120 9.7857
CcO, Carbon dioxide (dry volume %) 9.3810 10.2050 9.7120 9.7660
Ts Sample temperature (°F) 299.2000 308.4000 311.2800 306.2933
Bw Actual water vapor in gas (% by volume) 23.3833 22.6277 22.4851 22,8320

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 218,066 191,047 198,043 202,385
Qs Volumetric flow rate, standard (scfm) 146,473 127,046 131,473 134,998
Qg Volumetric flow rate, dry standard (dscfm) 112,223 98,299 101,911 104,144
Qugr Volumetric flow rate, dry std@7%0, (dscfm) 87,114 81,786 80,561 83,154
Qa Volumetric flow rate, actual (acf/hr) 13,083,978 11,462,832 11,882,572 12,143,127
Qe Volumetric flow rate, standard (scf/hr) 8,788,395 7,622,785 7,888,399 8,099,860
Qata Volumetric flow rate, dry standard (dscf/hr) 6,733,377 5,897,925 6,114,687 6,248,663
Qe Volumetric flow rate, actual (m*/hr) 370,548 324,634 336,521 343,901
Q, Volumetric flow rate, standard (m*hr) 248,893 215,882 223,404 229,393
Qg Volumetric flow rate, dry standard (dry m¥hr) 190,693 167,033 173,172 176,966
Qaaz  Volumetric flow rate, dry std@7%0, (dry m3/hr) 148,027 138,974 136,893 141,298
Qs Volumetric flow rate, normal (Nm*/hr) 231,923 201,163 208,172 213,752
Qi Volumetric flow rate, dry normal (Nm>hr) 177,691 155,644 161,364 164,900
Qua7  Volumetric flow rate, dry normal @7%0, (Nm>hr) 137,935 129,498 127,559 131,664

Sampling Data
Vmsta  Volume metered, standard (dscf) 84.8097 64.6695 67.0820 72.1870
%I Isokinetic sampling (%) 98.0973 100.4722 100.5258 99.6984

Laboratory Data
Mn Total matter corrected for allowable blanks (ug) 1.1567 12.2516 17.2174 10.2086

Lead Resuits - Total
Cau Concentration (Ib/dscf) 3.0074E-11  4.1774E-10  5.6594E-10  3.3792E-10
Cu7  Concentration @7% O, (Ib/dscf) 3.8742E-11  5.0208E-10 7.1592E-10 4.1891E-10
Cq1z  Concentration @12% CO; (Ib/dscf) 3.8470E-11  4.9121E-10  6.9926E-10  4.0965E-10
Ca Concentration (Ib/acf) 1.5477E-11  2.1494E-10 2.9123E-10  1.7388E-10
Cu Concentration (ug/dscm) 48159E-01 6.6895E+00 9.0627E+00 5.4113E+00
Cear Concentration @7% O, (pg/dscm) 6.2040E-01 8.0401E+00 1.1464E+01 6.7083E+00
Cenz  Concentration @12% CO; (pg/dscm) 6.1605E-01 7.8661E+00 1.1198E+01 6.5600E+0Q0
Cos Concentration (mg/dscm) 48158E-04 6.6895E-03 9.0627E-03  5.4113E-03
Cear Concentration @7% O (mg/dscm) 6.2040E-04  8.0401E-03  1.1464E-02  6.7083E-03
Cu12  Concentration @12% CO, (mg/dscm) 6.1605E-04 7.8661E-03 1.1198E-02 6.5600E-03
(o3 Concentration (ug/m® (actual,wet)) 2.4784E-01 34419E+00 4.6636E+00  2.7845E+00
Cea Concentration (ug/Nm® dry) 5.1683E-01 7.1789E+00 9.7258E+00 5.8072E+00
Cear Concentration @7% ©2 (ug/Nm® dry) 6.6580E-01 8.6284E+00 1.2303E+01  7.1992E+00
Cai1z  Concentration @12% CO; (ug/Nm?® dry) 6.6112E-01 84417E+00 1.2017E+01  7.0400E+00
Epne  Rate {Ib/hr) 20250E-04 2.4638E-03 3.4605E-03  2.0423E-03
Eys Rate (9/s) 25510E-05 3.1038E-04  4.3595E-04  2.5728E-04
Eyy  Rate (Tonfyr) 8.8695E-04 1.0791E-02 1.5157E-02 8.9451E-03
Era Rate - Fd-based (Ib/MMBtu) 55748E-07 7.2246E-06 1.0302E-05  6.0279E-06
Ege Rate - Fc-based (Ib/MMBtu) 58346E-07 7.4501E-06 1.0606E-05 6.2130E-06

Prepared by Clean Alr Enginesting Propristary Software 042208 135323
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. Wheelabrator South Broward, Inc.

Clean Air Project No: 10455

Unit 2 FF Outlet
USEPA Method 13B (Total Fluorides)
Sampling, Velocity and Moisture Parameters

Run No. 1 2 3 Average
Date (2008) Mar 25 Mar 25 Mar 25
Start Time (approx.) 11:03 12:36 14:20
Stop Time (approx.) 12:12 13:47 15:31
Sampling Conditions
Yq Dry gas meter correction factor 1.0034 1.0034 1.0034
C, Pitot tube coefficient 0.84 0.84 0.84
Py Static pressure (in. H ,0) -11.0000 -11.0000 -11.0000
A Sample location area (ft 2) 64.0000 64.0000 64.0000
Par Barometric pressure (in. Hg) 30.25 30.25 30.25 30.2500
D, Nozzle diamefer (in.) 0.2650 0.2650 0.2650
O, Oxygen (dry volume %) 9.5230 9.4250 9.4380 9.4620
CO,  Carbon dioxide (dry volume %) 10.0090 10.1000 10.1410 10.0833
N,+CO Nitrogen plus carbon monoxide (dry volume %) 80.4680 80.4750 80.4210 80.4547
Vi Total Liquid collected (ml) 192.40 198.10 195.10
Vo Volume metered, meler conditions (ft 3) 34.1150 34.5450 33.4500
Tm Dry gas meter temperature (°F) 72.8800 75.2400 74.4000
Te Sample temperature (°F) 300.9200 301.4000 299.2400 300.5200
AH Meter box orifice pressure drop (in. H ;0) 1.0032 1.0388 0.9868
2] Total sampling time (min) 62.5 62.5 62.5
Flow Results
. Vuwew  Volume of water collected (ft %) 9.0563 9.3246 9.1834 9.1881
Vmsw  Volume metered, standard (dscf) 34.3615 34.6442 33.5945 34.2000
Py Sample gas pressure, absolute (in. Hg) 29.4412 29.4412 29.4412 29.4412
P, Vapor pressure, actual (in. Hg) 29.4412 29.4412 29.4412 29.4412
Buwo Moisture measured in sample (% by volume) 20.8585 21.2073 21.4675 21.1778
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
By Actual water vapor in gas (% by volume) 20.8585 21.2073 21.4675 21.1778
VAP Velocity head ( vin. H,0) 0.6499 0.6509 0.6304 0.6437
My MW of sample gas, dry (Ib/lb-mole) 29.9824 29.9930 30.0001 29.9918
M. MW of sample gas, wet (Ib/Ib-mole) 27.4830 27.4496 27.4240 27.4522
Vg Velocity of sample (ft/sec) 45.2555 45.3682 43.8968 44.8402
%l Isokinetic sampling (%) 97.8841 98.9425 99.2070 98.6779
Q. Volumetric flow rate, actual (acfm) 173,781 174,214 168,564 172,186
Q. Volumetric flow rate, standard (scfm) 118,656 118,877 115,349 117,627
Qga Volumetric flow rate, dry standard (dscfm) 93,906 93,666 90,586 92,720
Qgq7  Volumetric flow rate, dry std@7%0 , (dscfm) 76,861 77,325 74,698 76,295
Q. Volumetric flow rate, actual (acf/hr) 10,426,867 10,452,825 10,113,831 10,331,175
Q. Volumetric flow rate, standard (scf/hr) 7,119,382 7,132,607 6,920,925 7,057,638
Qatq Volumetric flow rate, dry standard (dscf/hr) 5,634,390 5,619,976 5,435,172 5,563,179
Q, Volumetric flow rate, actual (m */hr) 295,295 296,030 286,430 292,585
Q. Volumetric flow rate, standard (m *hr) 201,625 202,000 196,005 199,876
Qeta Volumetric flow rate, dry standard (dry m ¥hr) 159,569 159,161 153,927 157,553
Qqa7  Volumetric flow rate, dry std@7%0 » (dry m¥hr) 130,606 131,394 126,929 129,643
Q, Volumetric flow rate, normal (Nm hr) 187,878 188,227 182,641 186,249
Qqd  Volumetric flow rate, dry normal (Nm ¥hr) 148,690 148,309 143,432 146,810
Quar  Volumetric flow rate, dry normal @7%0 » (Nm®hr) 121,701 122,435 118,275 120,804
Comments: 042208 135517
PLN@

Average includes 3 runs.
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 FF Outlet

USEPA Method 13B
HF Parameters

Run No. 1 2 3 Average

Date (2008) Mar 25 Mar 25 Mar 25

Start Time (approx.) 11:03 12:36 14:20

Stop Time (approx.) 12:12 13:47 15:31

Process Conditions
Rp Steam Production Rate (Kibs/hour) 183.1 184.4 184.5 184.0
Py Fabric Filter Inlet Temperature (°F) 322 319 317 319
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap Capacity factor (hoursfyear) 8,760. 8,760 8,760 8,760

Gas Conditions
0O, Oxygen (dry volume %) 9.5230 9.4250 9.4380 9.4620
CO, Carbon dioxide (dry volume %) 10.0090 10.1000 10.1410 10.0833
Te Sample temperature (°F) 300.9200 301.4000 299.2400 300.5200
By Actual water vapor in gas (% by volume) 20.8585 21.2073 21.4675 21.1778

Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 173,781 174,214 168,564 172,186
Q Volumetric flow rate, standard (scfm) 118,656 118,877 115,349 117,627
Qgq Volumetric flow rate, dry standard (dscfm) 93,906 93,666 90,586 92,720
Qga7  Volumetric flow rate, dry std@7%0O , (dscfm) 76,861 77,325 74,698 76,295
Qq Volumetric flow rate, actual (acf/hr) 10,426,867 10,452,825 10,113,831 10,331,175
Qg Volumetric flow rate, standard (sct/hr) 7,119,382 7,132,607 6,920,925 7,057,638
Qg Volumetric flow rate, dry standard (dsct/hr) 5,634,390 5,619,976 5,435,172 5,563,179
Q. Volumetric flow rate, actual (m 3/hr) 295,295 296,030 286,430 292,585
Q, Volumetric flow rate, standard (m %hr) 201,625 202,000 196,005 199,876
Qua  Volumetric flow rate, dry standard (dry m *hr) 159,569 159,161 153,927 157,553
Quar  Volumeltric flow rate, dry std@7%0 ; (dry m%/hr) 130,606 131,394 126,929 128,643
Q, Volumetric flow rate, normal (Nm ¥hr) 187,878 188,227 182,641 186,249
Qs Volumetric flow rate, dry normal (Nm */hr) 148,690 148,309 143,432 146,810
Qua7  Volumetric flow rate, dry normal @7%0 , (Nm%hr) 121,701 122,435 118,275 120,804

Sampling Data
Vmsts  Volume metered, standard (dscf) 34.3615 34.6442 33.5945 34.2000
%! Isokinetic sampling (%) 97.8841 98.9425 99.2070 98.6779

Laboratory Data
™n Total HF collected (mg) <0.0016 <0.0015 <0.0014

Hydrogen Fiuoride (HF) Results
Csa HF Concentration (Ib/dscf) <1.0474E-10 <9.6509E-11 <0.1784E-11 <9.7677E-11
Coar HF Concentration @7% O , (Ib/dscf) <1.2796E-10 <1.1690E-10 <1.1131E-10 <1.1872E-10
Cai1z  HF Concentration @12% CO » (Ib/dscf) <1.2557E-10 <1.1466E-10 <1.0861E-10 <1.1628E-10
Ca HF Concentration (ib/acf) <5.6697E-11 <5.1888E-11 <4.9325E-11 <5.2603E-11
Csq HF Concentration (ppmdv) <0.0020 <0.0019 <0.0018 <0.0019
Ce7  HF Concentration @7% O , (ppmdv) <0.0025 <0.0023 <0.0021 <0.0023
Ceq12  HF Concentration @12% CO 2 (ppmdv) <0.0024 <0.0022 <0.0021 <0.0022
Cw HF Concentration (ppmwv) <0.0016 <0.0015 <0.0014 <0.0015
Ceq HF Concentration (mg/dscm}) <0.0017 <0.0015 <0.0015 <0.0016
Csar HF Concentration @7% O ; (mg/dscm) <0.0020 <0.0019 <0.0018 <0.0019
Cesiz  HF Concentration @12% CO ; (mg/dscm) <0.0020 <0.0018 <0.0017 <0.0019
Ca HF Concentration (mg/m * (actual,wet)) <0.0009 <0.0008 <0.0008 <0.0008
Cea HF Concentration (mg/Nm * dry) <0.0018 <0.0017 <0.0016 <0.0017
Cur  HF Concentration @7% O , (mg/Nm® dry) <0.0022 <0.0020 <0.0019 <0.0020
Cunz  HF Concentration @12% CO  (mg/Nm? dry) <0.0022 <0.0020 <0.0019 <0.0020
Ewn  HF Rate (Ib/hr) <0.00059 <0.00054 <0.00050 <0.00054
Ewgmnr  HF Rate (kg/hr) <0.00027 <0.00025 <0.00023 <0.00025
579 HF Rate (Ton/yr) <0.0026 <0.0024 <0.0022 <0.0024
Erg HF Rate - Fd-based (Ib/MMBtu) <0.0000018 <0.0000017 <0.0000016  <0.0000017
Erc HF Rate - Fc-based (Ib/MMBtu) <0.0000019  <0.0000017  <0.0000016  <0.0000018

Prepared by Clean Air Engineering Proprietary Softwars 042208 135617
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 FF Outlet

Run No.

USEPA Method 26A (HCI)
Sampling, Velocity and Moisture Parameters

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Sampling Conditions

AL Dry gas meter correction factor
C, Pitot tube coefficient
Pq Static pressure (in. H,0)
A, Sample location area (ft%)
Phoar Barometric pressure (in. Hg)
Dy Nozzle diameter (in.)
0, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
N,+CO Nitrogen plus carbon monoxide (dry volume %)
Vie Total Liquid collected (ml)
Vi Volume metered, meter conditions (ft)
Tm Dry gas meter temperature (°F)
T, Sample temperature (°F)
AH Meter box orifice pressure drop (in. H,0)
0 Total sampling time (min)
Flow Results
Vusta  Volume of water collected (ft3)
Vists  Volume metered, standard (dscf)
Ps Sample gas pressure, absolute (in. Hg)
P, Vapor pressure, actual (in. Hg)
B.o Moisture measured in sample (% by volume)
Buws Saturated moisture content (% by volume)
B. Actual water vapor in gas (% by volume)
My MW of sample gas, dry (Ib/lb-mole)
M, MW of sample gas, wet (Ib/lb-mole)
Comments:

Average includes 3 runs.

Prepared by Clean Air Engi ing Proprietary

SS ISOKINETIC Version 2006-13a

Copyright © 2008 Clean Air Engineering Inc.

1

Mar 26
06:06
07:06

0.9950
0.84
-10.4000
64.0000
30.30
NA
10.3660
9.1130
80.5210
203.10
35.6400
72.6250
299.9167
1.2000
60.0

9.5599
35.6897
29.5353
29.5353
21.1271

100.0000
21.1271
29.8727
27.3644

2

Mar 26
07:32
08:32

0.9950
0.84
-10.4000
64.0000
30.30
NA
9.9230
9.5570
80.5200
203.00
36.0800
78.5833
299.4167
1.2000
60.0

9.5552
35.7306
29.5353
29.5353
21.0998

100.0000
21.0998
29.9260
27.4097

3 Average
Mar 26
09:21
10:21
0.9950
0.84
-10.4000
64.0000
30.30 30.3000
NA
10.1560 10.1483
9.3640 9.3447
80.4800 80.5070
198.30
36.9550
80.8333
299.8333 299.7222
1.2000
60.0
9.3340 9.4830
36.4449 35.9551
29.5353 29.5353
29.5353 29.5353
20.3893 20.8720
100.0000 100.0000
20.3893 20.8720
29.9045 299011
274772 27.4171
042208 135607
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 FF Outlet

USEPA Method 26A
HCI Parameters (CleanAir)

Run No.

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Process Conditions
Re Steam Production Rate (Kibs/hour)
P4 Fabric Filter Inlet Temperature (°F)
Fy Oxygen-based F-factor (dscf/MMBLtu)
F. Carbon dioxide-based F-factor (dscf/MMBtu)
Cap Capacity factor (hours/year)

Gas Conditions
0, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
Ts Sample temperature (°F)
B, Actual water vapor in gas (% by volume)

Sampling Data
Vimsta  Volume metered, standard (dscf)

Laboratory Data
m, Total HCI collected (mg)

Hydrogen Chloride (HCI) Results
Cqy HCI Concentration (Ib/dscf)
Cea7 HCI Concentration @7% O, (Ib/dscf)
Csi12  HCI Concentration @12% CO, (Ib/dscf)
Cyu HCI Concentration (ppmdv)
Csa7 HCI Concentration @7% O, (ppmdv)
C.s12 HCI Concentration @12% CO, (ppmdv)
Cw HCI Concentration (ppmwv)
Csa HCI Concentration (mg/dscm)
Cear HCI Concentration @7% O, (mg/dscm)
Csq12 HCI Concentration @12% CO, (mg/dscm)
Cw  HCI Concentration (mg/Nm® dry)
Csr  HCI Concentration @7% O, (mg/Nm?® dry)
Cs1z  HCI Concentration @12% CO, (mg/Nm?® dry)
Erq HCI Rate - Fd-based (Ilb/MMBtu)
Erc HCI Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Air Engl ing Proprietary
SS EPA26-1 Version 2006-10a (CI)

Copyright ® 2006 Clean Air Engineering Inc.

1

Mar 26
06:06
07:06

183.4

315
9,570
1,820
8,760

10.3660
9.1130
299.9167
21.127

35.6897

6.3487

3.9224E-07
5.1758E-07
5.1650E-07
4.1470
5.4721
5.4608
3.2709
6.2812
8.2883
8.2711
6.7408
8.8947
8.8763
0.0074
0.0078

2

Mar 26
07:32
08:32

185.8

315
9,570
1,820
8,760

9.9230
9.5570
299.4167
21.0998

35.7306

8.1674

5.0341E-07
6.3745E-07
6.3209E-07
5.3223
6.7395
6.6828
4.1993
8.0613
10.2079
10.1220
8.6512
10.9549
10.8626
0.0092
0.0096

3

Mar 26
09:21
10:21

185.2

315
9,570
1,820
8,760

10.1560
9.3640
299.8333
20.3893

36.4449

7.1067

4.2997E-07
5.5627E-07
5.5101E-07
4.5459
5.8812
5.8256
3.6190
6.8854
8.9079
8.8236
7.3892
9.5597
9.4693
£.0080
0.0084

QA/IQC
Date

Average

184.8

315
9,570
1,820
8,760

10.1483
9.3447
299.7222
20.8720

35.9551

4.4187E-07
5.7043E-07
5.6653E-07
4.6717
6.0310
5.9897
3.6964
7.0760
9.1347
9.0722
7.5937
9.8031
9.7361
0.0082
0.0086
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 FF Outlet

USEPA Method 26A
HCI Parameters (ALS Analysis)
Run No. 1 2 3 Average
Date (2008) Mar 26 Mar 26 Mar 26
Start Time (approx.) 06:06 07:32 09:21
Stop Time (approx.) 07:06 08:32 10:21
Process Conditions
Re Steam Production Rate (KIbs/hour) 183.4 185.8 185.2 184.8
P, Fabric Filter Inlet Temperature (°F) 315 315 3156 315
Fa Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,670 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap  Capacity factor (hours/year) 8,760 8,760 8,760 8,760
Gas Conditions
0, Oxygen (dry volume %) 10.3660 9.9230 10.1560 10.1483
CO, Carbon dioxide (dry volume %) 9.1130 9.5570 9.3640 9.3447
Ts Sample temperature (°F) 299.9167 299.4167 299.8333 299.7222
B. Actual water vapor in gas (% by volume) 21.1271 21.0998 20.3893 20.8720
Sampling Data
Vmsta  VOlume metered, standard (dscf) 35.6897 35.7306 36.4449 35.9551
Laboratory Data
. my Total HCI collected (mg) 7.5900 8.2500 6.8900
Hydrogen Chloride (HCI) Results
Ceg HCI Concentration (Ib/dscf) 4.6893E-07 5.0912E-07 4.1686E-07 4.6497E-07
Csiz  HCI Concentration @7% O, (Ib/dscf) 6.1877E-07 6.4469E-07 5.3931E-07  6.0092E-07
Csaiz  HCI Concentration @12% CO, (Ib/dscf) 6.1749E-07 6.3927E-07  5.3421E-07  5.9699E-07
Ced HCI Concentration (ppmdv) 4.9578 5.3827 4.4073 4.9159
Cea7 HCI Concentration @7% O, (ppmdv) 6.5420 6.8161 5.7019 6.3533
C:q1z HCI Concentration @12% CO, (ppmdv) 6.5284 6.7587 5.6480 6.3117
Cuw HCI Concentration (ppmwv) 3.9104 4.2470 3.5087 3.8887
Csd HCI Concentration (mg/dscm) 7.5092 8.1529 6.6754 7.4459
C.7  HCI Concentration @7% O, (mg/dscm) 9.9087 10.3239 8.6363 9.6230
C.e1z HCI Concentration @12% CO, (mg/dscm) 9.8882 10.2369 8.5546 9.5599
Ca HCI Concentration (mg/Nm? dry) 8.0587 8.7494 7.1639 7.9907
Csr  HCI Concentration @7% O, (mg/Nm® dry) 10.6338 11.0793 9.2682 10.3271
Cs12  HCI Concentration @12% CO, (mg/Nm® dry) 10.6117 10.9860 9.1806 10.2594
Erq HCIi Rate - Fd-based (Ib/MMBtu) 0.0089 0.0093 0.0078 0.0086
Erc HC! Rate - Fc-based (Ib/MMBtu} 0.0094 0.0097 0.0081 0.0091
050508 112040
KMK @_@
. Prepared by Clean Air Engineering Proprietary
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 SDA Inlet
USEPA Method 26A (HCI)
Sampling, Velocity and Moisture Parameters

Run No. 1 2 3 Average.
Date (2008) Mar 26 Mar 26 Mar 26
Start Time (approx.) 06:06 07:32 09:21
Stop Time (approx.) 07:06 08:32 10:21
Sampling Conditions
Yq Dry gas meter correction factor 1.0083 1.0083 1.0083
C, Pitot tube coefficient 0.84 0.84 0.84
Pq Static pressure (in. H,0) -2.0000 -2.0000 -2.0000
Pyar Barometric pressure (in. Hg) 30.30 30.30 30.30 30.3000
D, Nozzle diameter (in.) NA NA NA
o, Oxygen (dry volume %) 9.2740 9.1050 9.0610 9.1467
CO, Carbon dioxide (dry volume %) 10.1700 10.3010 10.3420 10.2710
N,+CO Nitrogen plus carbon monoxide (dry volume %) 80.5560 80.5940 80.5970 80.5823
Vie Total Liquid collected (ml) 141.40 138.50 136.70
Vi Volume metered, meter conditions (ﬂa) 34.3000 33.6500 34.1250
T Dry gas meter temperature (°F) 82.5833 85.4583 87.5833
Ts Sample temperature (°F) 522.8333 524.0000 523.1667 523.3333
AH Meter box orifice pressure drop (in. H,0) 1.2000 1.2000 1.2000
6 Total sampling time (min) 60.0 60.0 60.0
Flow Results
Vuss  Volume of water collected (ft*) 6.6557 6.5192 6.4345 6.5365
Vmsd  Volume metered, standard (dscf) 34.1682 33.3440 33.6834 33.7319
P Sample gas pressure, absolute (in. Hg) 30.1529 30.1529 30.1529 30.1529
P, Vapor pressure, actual (in. Hg) 30.1529 30.1529 30.1529 30.1528
Buwo Moisture measured in sample (% by volume) 16.3035 16.3539 16.0383 16.2321
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
Bw Actual water vapor in gas (% by volume) 16.3035 16.3539 16.0389 16.2321
Mgy MW of sample gas, dry (Ib/lb-mole) 29.9982 30.0124 30.0172 30.0092
Mg MW of sample gas, wet (Ib/lb-mole) 28.0420 28.0479 28.0897 28.0599
Comments: 042208 135714

i P
Average includes 3 runs. NKP @

Prepared by Clean Air Engineering Proprietary
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 SDA Inlet

USEPA Method 26A
HCI Parameters (CleanAir)

Run No.

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Process Conditlons
Rp Steam Production Rate (Klbs/hour)
P Fabric Filter Inlet Temperature (°F)
Fq Oxygen-based F-factor (dscf/MMBtu)
Fe Carbon dioxide-based F-factor (dscf/MMBtu)
Cap  Capacity factor (hours/year)

Gas Conditions
0O, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
T Sample temperature (°F)
B. Actual water vapor in gas (% by volume)

Sampling Data
Vmsw  Volume metered, standard (dscf)

Laboratory Data
my Total HCI collected (mg)

Hydrogen Chloride (HCI) Results
Csq HCI Concentration (Ib/dscf)
C.;7  HCI Concentration @7% O, (ib/dscf)
Csi12  HCI Concentration @12% CO; (Ib/dscf)
Cqd HCI Concentration (ppmdv)
Css7  HCI Concentration @7% O, (ppmdv)
Csi12  HCI Concentration @12% CO; (ppmdv)
Cw HCI Concentration (ppmwy)
Csq HCI Concentration (mg/dscm)
C«y  HCI Concentration @7% O, (mg/dscm)
C.i12 HCI Concentration @12% CO, (mg/dscm)
Css  HCI Concentration (mg/Nm?® dry)
Csi7  HCI Concentration @7% O, (mg/Nm® dry)
Csaz  HCI Concentration @12% CO, (mg/Nm? dry)
Eeq HCI Rate - Fd-based (Ib/MMBtu)
Ee: HCI Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Air Engineering P
SS EPA26-1 Version 2008-10a (CI)

Gopyright ® 2006 Clean Alr Engineering Inc.

1

Mar 26
06:06
07:06

183.4

315
9,570
1,820
8,760

9.2740
10.1700
522.8333
16.3035

34.1682

635.2111

4.0993E-05
4.9011E-05
4.8369E-05
433.3980
518.1690
511.3841
362.7392
656.4388
784.8357
774.5591
704.4710
842.2627
831.2342
0.7052
0.7336

2

Mar 26
07:32
08:32

185.8

315
9,570
1,820
8,760

9.1050
10.3010
524.0000
16.3539

33.3440

682.5215

4.5134E-05
5.3189E-05
5.2579E-05
477.1879
562.3494
555.8931
399.1489
722.7644
851.7529
841.9739
775.6496
914.0763
903.5817
0.7654
0.7974

3

Mar 26
09:21
10:21

185.2

315
9,570
1,820
8,760

9.0610
10.3420
523.1667
16.0389

33.6834

708.7028

4.6393E-05
5.4470E-05
5.3831E-05
490.4991
575.8880
569.1345
411.8285
742.9261
872.2588
862.0298
797.2865
936.0826
925.1052
0.7838
0.8164

QA/QC
Date

Average

184.8

315
9,570
1,820
8,760

9.1467
10.2710
523.3333
16.2321

33.7319

4.4173E-05
5.2223E-05
5.1593E-05
467.0283
552.1354
545.4706
391.2388
707.3764
836.2825
826.1876
759.1357
897.4739
886.6404
0.7515
0.7825

050508 121144
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 2 SDA inlet

USEPA Method 26A
HCI Parameters (ALS Analysis)

Run No. 1 2
Date (2008) Mar 26 Mar 26
Start Time (approx.) 06:06 07:32
Stop Time (approx.) 07:06 08:32
Process Conditions
Rp Steam Production Rate (Klbs/hour) 183.4 185.8
Py Fabric Filter Inlet Temperature (°F) 315 315
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570
F. Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760
Gas Conditions
0, Oxygen (dry volume %) 9.2740 9.1050
CO, Carbon dioxide (dry volume %) 10.1700 10.3010
Ts Sample temperature (°F) 522.8333 524.0000
B., Actual water vapor in gas (% by volume) 16.3035 16.3539
Sampling Data
Vimsia  Volume metered, standard (dscf) 34.1682 33.3440
Laboratory Data
m, Total HCI collected (mg) 592.0000 601.0000
Hydrogen Chloride (HCI) Results
Ceq HCI Concentration (lb/dscf) 3.8204E-05  3.9743E-05
C.ay HCI Concentration @7% O, (Ib/dscf) 4.5677E-05 4.6836E-05
Cs12  HCI Concentration @12% CO, (Ib/dscf) 4.5078E-05 4.6299E-05
Cad HCI Concentration (ppmdv) 403.9155 420.1917
Ceur HCI Concentration @7% O, (ppmdv) 482.9198 495.1814
C.1iz  HCI Concentration @12% CO, (ppmdv) 476.5965 489.4962
C, HCI Concentration {(ppmwv) 338.0633 351.4739
Csd HCI Concentration (mg/dscm) 611.7837 636.4362
C.a7 HCI Concentration @7% O, (mg/dscm) 731.4462 750.0181
Csi1z  HCI Concentration @12% CO, (mg/dscm) 721.8687 741.4071
Csa HCI Concentration (mg/N m® dry) 656.5484 683.0047
Caar HCI Concentration @7% O, (mg/Nm® dry) 784.9667 804.8974
Csi1z  HCI Concentration @12% CO, (mg/Nm3 dry) 774.6884 795.6564
Erg HCI Rate - Fd-based (Ib/MMBtu) 0.6573 0.6739
Er. HCI Rate - Fc-based (Ib/MMBtu) 0.6837 0.7022
Prepared by Clean Air Engll ing Prop y Softy

SS EPA26-1 Verslon 2006-10a (Cl)

Copyright © 2006 Clean Air Engineering Inc.

3

Mar 26
09:21
10:21

185.2

315
9,570
1,820
8,760

9.0610
10.3420
523.1667
16.0389

33.6834

567.0000

3.7117E-05
4.3579E-05
4.3068E-05
392.4254
460.7411
455.3380
329.4847
594.3804
697.8535
689.6698
637.8717
748.9160
740.1335
0.6271
0.6532

QA/IQC
Date

Average

184.8

315
9,570
1,820
8,760

9.1467
10.2710
523.3333
16.2321

33.7319

3.8355E-05
4.5364E-05
4.4815E-05
405.5109
479.6141
473.8102
339.6740
614.2001
726.4393
717.6485
659.1416
779.5934
770.1594
0.6528
0.6797

050508 112040
NKP@_@




Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 3 FF Outlet

Run No.

USEPA Method 5/29 (Particulate/Metals)
Sampling, Velocity and Moisture Parameters

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Sampling Conditions

AH

Dry gas meter correction factor

Pitot tube coefficient

Static pressure (in. H ,0)

Sample location area (ft 2)

Barometric pressure (in. Hg)

Nozzle diameter (in.)

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

Nitrogen plus carbon monoxide (dry volume %)
Total Liquid collected (mt)

Volume metered, meter conditions (ft ®)
Dry gas meter temperature (°F)

Sample temperature (°F)

Meter box orifice pressure drop (in. H ,0)
Total sampling time (min)

Flow Results

Vustd  Volume of water collected (ft *)

Vmsda  Volume metered, standard (dscf)

= Sample gas pressure, absolute (in. Hg)

P, Vapor pressure, actual (in. Hg)

Bwo Moisture measured in sample (% by volume)

Bue Saturated moisture content (% by volume)

B, Actual water vapor in gas (% by volume)

VAP Velocity head ( vin. H,0)

My MW of sample gas, dry (Ib/lb-mole)

M. MW of sample gas, wet (Iblb-mole)

Vs Velocity of sample (ft/sec)

%] Isokinetic sampling (%)

Q, Volumetric flow rate, actual (acfm)

Q, Volumetric flow rate, standard (scfm)

Qetg Volumetric flow rate, dry standard (dscfm)

Qgg7z  Volumetric flow rate, dry std@7%0O ; (dscfm)

Q. Volumetric flow rate, actual (acf/hr)

Q, Volumetric flow rate, standard (scf/hr)

Qaig Volumetric flow rate, dry standard (dscf/hr)

Q. Volumetric flow rate, actual (m 3/hr)

Q, Volumetric flow rate, standard (m nhr)

Qua  Volumetric flow rate, dry standard (dry m *hr)

Qua7  Volumetric flow rate, dry std@7%0Q 2 (dry m¥hr)

Q. Volumetric flow rate, normal (Nm *fhr)

Qqta Volumetric flow rate, dry normal (Nm “hr)

Quer  Volumetric flow rate, dry normal @7%0 , (Nm¥hr)
Comments:

Average includes 3 runs.

Prapared by Clsan Alr Enginssring Propristary Software
SS ISOKINETIC Vearsion 2006-13a

Copyright ® 2006 Clean Air Enginesting Inc,

1

Mar 24
06:22
08:36

0.9871
0.84
-8.6000
64.0000
30.00
0.2670
9.6620
9.7320
80.6060
445.70
81.9750
77.9000
292.2800
1.3000
125.0

20.9791
79.8624
29,3676
29.3676
20.8040
100.0000
20.8040
0.7125
29.9436
27.4588
49.4175
101.6344
189,763
130,730
103,533
83,705
11,385,793
7,843,777
6,211,956
322,452
222,140
175,926
142,234
206,994
163,931
132,537

2

Mar 24
09:12
11:26

0.9871
0.84
-9.2000
64.0000
30.00
0.2670
9.9300
9.4560
80.6140
474.70
86.4600
84.2800
289.5600
1.4440
125.0

22.3441
83.2738
29.3235
29.3235
21.1556
100.0000
21.1556
0.7437
29.9102
27.3905
51.5923
101.7454
198,114
136,772
107,837
85,106
11,886,865
8,206,340
6,470,237
336,643
232,408
183,241
144,615
216,562
170,747
134,755

3

Mar 24
12:08
14:24

0.9871
0.84
-9.2000
64.0000
30.00
0.2670
9.3350
10.2430
80.4220
430.30
82.5100
81.7400
292.7200
1.2960
125.0

20.2542
79.8131
29.3235
29.3235
20.2406
100.0000
20.2406
0.7068
30.0123
27.5809
48.9764
101.9753
188,069
129,292
103,123
85,800
11,284,152
7,757,540
6,187,367
319,574
219,698
175,230
145,794
204,719
163,282
135,853

Average

30.0000

9.6423
9.8103
80.5473

291.5200

21.1925
80.9831
29.3382
29.3382
20.7334
100.0000
20.7334
0.7210
29.9553
27.4768
49.9954
101.7850
191,982
132,265
104,831
84,870
11,518,937
7,935,886
6,289,853
326,223
224,749
178,132
144,215
209,425
165,987
134,382

042208 135743
oNo@

QA/QC
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 3 FF Outlet

Run No.

USEPA Method 5/29
Filterable Particulate Parameters

Date (2008)
Start Time (approx.)
Stop Time (approx.)

Process Conditions

Rp
P4
Fa
Fc
Cap

Steam Production Rate (Klbs/hour)

Fabric Filter Inlet Temperature (°F)
Oxygen-based F-factor (dscf/MMBtu)
Carbon dioxide-based F-factor (dscf/MMBtu)
Capacity factor (hours/year)

Gas Conditions

G,
co,
T,
BW

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

Sample temperature (°F)

Actual water vapor in gas (% by volume)

Gas Flow Rate

QB
QS
Qstd
Qstd7
Q.
Q.
Qg
Q.
Q,
Qslﬂ
Qsid7
Q,
Qua
stﬂ

Volumetric flow rate, actual (acfm)

Votumetric flow rate, standard (scfm)
Volumetric flow rate, dry standard (dscfm)
Volumetric flow rate, dry std@7%0; (dscfm)
Volumetric flow rate, actual (acf/hr)

Volumetric flow rate, standard (scf/hr)
Volumetric flow rate, dry standard (dscf/hr)
Volumetric flow rate, actual (m%hr)

Volumetric flow rate, standard (m>hr)
Volumetric flow rate. dry standard (dry m¥hr)
Volumetric flow rate, dry std@7%O; (dry m%hr)
Volumetric flow rate, normat (Nmhr)
Volumetric flow rate, dry normal (Nm%hr)
Volumetric flow rate, dry normal @7%0, (Nm>/hr)

Sampling Data

VmsId
%]

Volume metered, standard (dscf)
Isokinetic sampling (%)

Laboratory Data

Méner
mS
Ma

Matter collected-on filter(s) (g)
Matter collected in solvent rinse(s) (g)
Total particulate matter collected (g)

Filterable Particulate Results

Ceus Particulate Concentration (lb/dscf)
Cesy Particulate Concentration @7% O, (Ib/dscf)
C.yz Particulate Concentration @12% CO, (Ib/dscf)
C, Particulate Concentration (Ib/acf)
Coq Particulate Concentration (gr/dscf)
Caa7 Particulate Concentration @7% O, (gr/dscf)
Cui2 Particulate Concentration @12% CO, (gr/dscf)
C, Particulate Concentration (gr/acf)
Cau Particulate Concentration (mg/dscm)
Cear Particulate Concentration @7% O, (mg/dscm)
C.2 Particulate Concentration @12% CO, (mg/dscm)
C. Particutate Concentration {mg/m® (actual,wet))
Cw  Particulate Concentration (mg/Nm® dry)
Co7  Particulate Concentration @7% O, (mg/Nm® dry)
Ce1z  Particulate Concentration @12% CO, (mg/Nm" dry)
Ewn  Particulate Rate (lb/hr)
Ewgn  Particulate Rate (kg/hr)
Ery  Particulate Rate (Ton/yr)
Erg Particulate Rate - Fy-based {lb/MMBtu)
Ee. Particulate Rate - F.-based (Ib/MMBtu)
SO
o WELBRS TSR s

1

Mar 24
08:22
08:36

184.1

319
9,570
1,820
8,760

9.6620
9.7320
292.2800
20.8040

188,763
130,730
103,533
83,705
11,385,793
7,843,777
6,211,956
322,452
222,140
175,926
142,234
206,994
163,931
132,637

79.8624
101.6344

0.00031
0.00171
0.00202

5.5772E-08
6.8983E-08
6.8770E-08
3.0429E-08
0.0004
0.0005
0.0005
0.0002
0.8931
1.1047
1.1012
0.4873
0.9585
1.1855
1.1818
0.3465
0.1571
1.6175
0.00099
0.0010

2

Mar 24
09:12
11:26

184.3

315
8,570
1,820
8,760

9.9300
9.4560
289.5600
21,1556

198,114
136,772
107,837
85,106
11,886,865
8,206,340
6,470,237
336,643
232,408
183,241
144,615
216,562
170,747
134,755

83.2738
101.7454

<0.00030
0.00135
0.00135

3.5747E-08
4.5294E-08
4.5364E-08
1.9457E-08
0.0003
0.0003
0.0003
0.0001
0.5724
0.7253
0.7264
0.3116
0.6143
0.7784
0.7796
0.2313
0.1049
1.0130
0.00065
0.00069

3

Mar 24
12:08
14:24

184.3

320
8,570
1,820
8,760

9.3350
10.2430
292.7200
20.2406

188,069
129,292
103,123
85,800
11,284,152
7,757,540
6,187,367
319,574
219,698
175,230
145,794
204,719
163,282
135,853

79.8131
101.9753

<0.00030
0.01336
0.01336

3.6910E-07
4.4362E-07
4.3241€-07
2.0238€-07
0.0026
0.0031
0.0030
0.0014
5.9106
7.1039
6.9244
3.2409
6.3431
7.6237
7.43M1
2.2837
1.0357
10.0028
0.0064
0.0066

Average

184.2

318
9,570
1,820
8,760

9.6423
9.8103
291.5200
20.7334

191,982
132,265
104,831
84,870
11,518,937
7,935,886
6,289,853
326,223
224,749
178,132
144,215
209,425
165,987
134,382

80.9831
101.7850

1.5354E-07
1.8597E-07
1.8218E-07
8.4090E-08
0.0011
0.0013
0.0013
0.0006
24587
2.9780
29174
1.3466
2.6386
3.1959
3.1308
0.9538
0.4326
41778
0.0027
0.0028

042408 080531
aNogL
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455
Unit 3 FF Outlet

2

Mar 24
09:12
11:26

184.3

315
9,570
1,820
8,760

9.9300
9.4560
289.5600
21.1556

198,114
136,772
107,837
85,106
11,886,865
8,208,340
6,470,237
336,643
232,408
183,241
144,615
216,562
170,747
134,755

83.2738
101.7454

<0.1000
7.7484
<0.2000
<0.5000
<0.4000
7.7484

2.0517E-10
2.5997E-10
2.6037E-10
1.1168E-10
3.2855E+00
4.1630E+00
4.1694E+00
3.2855E-03
4.1630E-03
4.1694E-03
1.7884E+00
3.5259E+00
4.4877E+00
4.4745E+00
1.3275E-03
1.6723E-04
5.8144E-03
3.7408E-06
3.9489E-06

USEPA Method 5/29
Mercury (Hg) Emission Parameters
Run No. 1
Date (2008) Mar 24
Start Time (approx.) 06:22
Stop Time (approx.) 08:36
Process Conditions
Rp Steam Production Rate (Kibs/hour) 184.1
P, Fabric Filter inlet Temperature (°F) 319
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570
F, Carbon dioxide-based F-factor (dscfMMBtu) 1,820
Cap  Capacity factor (hours/year) 8,760
Gas Conditions
0, Oxygen (dry volume %) 9.6620
CO;  Carbon dioxide (dry volume %) 9.7320
Ts Sample temperature (°F) 292.2800
B, Actual water vapor in gas (% by volume) 20.8040
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 189,763
Q, Volumetric flow rate, standard (scfm) 130,730
Qqy Volumetric flow rate, dry standard (dscfm) 103,533
Qqg;  Volumetric flow rate, dry std@7%0. (dscim) 83,705
Q, Volumetric flow rate, actual (acf/hr) 11,385,793
Q, Volumetric flow rate, standard (scf/hr) 7,843,777
Qg Volumetric flow rate, dry standard (dscf/hr) 6,211,956
Q, Volumetric flow rate, actual (m*/hr) 322,452
Q, Volumetric flow rate, standard (m®/hr) 222,140
Quu  Volumetric flow rate, dry standard (dry m*hr) 175,926
Qud7  Volumetric flow rate, dry std@7%0; (dry m*hr) 142,234
Q, Volumetric flow rate, normal (Nm*/hr) 206,994
Qqa  Volumetric fiow rate, dry normal (Nm®/hr) 163,931
Quz  Volumetric flow rate, dry normal @7%O, (Nm¥hr) 132,537
Sampling Data
Vinsa  Volume metered, standard (dscf) 79.8624
%I Isokinetic sampling (%) 101.6344
Laboratory Data
myq,  Fraction 1B (ug) <0.1000
m,2, Fraction 2B (ug) 10.4108
My, Fraction 3A (pg) <0.2000
My  Fraction 3B (pg) <0.5000
Mpac  Fraction 3C (ug) <0.4000
my Total matter corrected for allowable blanks (pg) 10.4108
Mercury Results - Total
Ca Concentration (Ib/dscf) 2.8744E-10
C.a7  Concentration @7% O (Ib/dscf) 3.5553E-10
Cwiz  Concentration @12% CO, (Ib/dscf) 3.5443E-10
C, Cancentration (Ib/acf) 1.5683E-10
Cay Concentration (pg/dscm) 4,6030E+00
Cear Concentration @7% O; (pg/dscm) 5.6933E+00
C.a12 Concentration @12% CO, (pg/dscm) 5.6757E+00
Cea Concentration (mg/dscm) 4.6030E-03
Coa? Concentration @7% O, (mg/dscm) 5.6933E-03
Ca12  Concentration @12% CO, (mg/dscm) 5.6757E-03
C, Concentration (ug/m® (actual,wet)) 2.5113E+00
Css  Concentration (ug/Nm® dry) 4.9398E+00
C.a7  Concentration @7% Oz (ugle“ dry) 6.1099E+00
Cuiz  Concentration @12% CO; (ug/Nm® dry) 6.0910E+00
Ewn  Rate (Ib/hr) 1.7856E-03
Ey.  Rate(gfs) 2.2494E-04
Ery  Rate (Tonyr) 7.8209E-03
[ Rate - Fd-based (Ib/MMBtu) 5.1159€E-06
Erc Rate - Fc-based (Ib/MMBtu) 5.3755E-06
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Mar 24
12:08
14:24

184.3

320
9,570
1.820
8,760

9.3350
10.2430
292.7200
20.2406

188,069
129,292
103,123
85,800
11,284,152
7,757,540
6,187,367
319,574
219,698
175,230
145,794
204,719
163,282
135,853

79.8131
101.9753

<0.1000
9.5656
<0.2000
<0.5000
<0.4000
9.5656

2.6427E-10
3.1763E-10
3.0960E-10
1.4491E-10
4.2319E+00
5.0864E+00
4.9578E+00
4.2319E-03
5.0864E-03
4.9578E-03
2.3205E+00
4.5416E+00
5.4585E+00
5.3206E+00
1.6351E-03
2.0599E-04
7.1619E-03
4.5705E-06
4.6956E-06

Average

184.2

318
9,570
1,820
8,760

9.6423
9.8103
291.5200
20.7334

191,982
132,265
104,831
84,870
11,518,937
7,935,886
6,289,853
326,223
224,749
178,132
144,215
209,425
165,987
134,382

80.9831
101.7850

<0.1000
9.2416
<0.2000
<0.5000
<0.4000
9.2416

2.5229E-10
3.1104E-10
3.0813E-10
1.3780E-10
4.0401E+00
4.9809E+00
4.9343E+00
4.0401E-03
4.9809E-03
4,9343E-03
2.2067E+00
4.3358E+00
5.3454E+00
5.2954E+00
1.5827E-03
1.9939E-04
6.9324E-03
4.4757E-06
4.6734E-06
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10455

Unit 3 FF Outlet
USEPA Method 5/29
Mercury {(Hg) Emission Parameters {continued)
Separate Front Half Results

Run No. 1 2 3 Average
Date (2008) Mar 24 Mar 24 Mar 24

Start Time (approx.) 06:22 09:12 12:08

Stop Time (approx.) 08:36 11:26 14:24

Mercury Results - Front Half

Cw  Concentration (Ib/dscf) <2.7610E-12 <26479E-12 <2.7627E-12 <2.7239E-12
Cwar  Concentra