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Re:  Wheelabrator South Broward AR REGULATION
2010 Annual Compliance Stack Test and RATA Reports

Dear Mr. Anderson:

Please find enclosed a copy of the final compliance stack test report and the continuous emissions
monitoring system certification RATA report for testing conducted on March 22-24 of this year by Clean
Air Engineering, Inc..

1, the undersigned, am a responsible official, as defined in Rule 62-210.200, F.A.C., of the Title V source
addressed in this submittal. I hereby certify, based on information and belief formed after reasonable
inquiry, that the statements and information in this document are true, accurate and complete.

If there are any questions, please contact this office at (954) 581-6606.

Sincerely,

éwﬁ'&o e

Ganeesh Siewrattan .
Operations Manager cd
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' - (with) UPS#70072680000087713998
Broward County Department of Planning and Environmental Protection, Air Quality Division
' (with) UPS#70072680000087714001
Chuck Faller (with)
Ram Tewari — BCWRS (without)
Tim Porter (without)
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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.(FDEP). Clean Air Engineering (CleanAir)
was contracted to perform a compliance test program at its municipal waste combustor
(MWC) facility, located in Ft. Lauderdale, Florida.

The visual emissions were determined by the facility’s 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 (VEs) 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,
dated February 8, 2010, 40 CFR 60 Subpart Cb, and applicable sections of the facility’s
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 (EPA) and the FDEP.

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

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

Lee Hoefert of the FDEP was present for portions of the test program.

The CleanAir test crew consisted of the following individuals:

B. Wiltse

R. Vicere

P. Bihun

N. Hitchins

A. Obuchowski
B. Arnold

D. Luckhard
A. Karony

./
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Test Program Parameters

The sampling conducted at the Units 1, 2 and 3 Spray Dry Absorption (SDA) Inlet,
Fabric Filter (FF) Outlets, Ash Handling System and Lime Silo Vent from March 22
through 24, 2010, included the following emissions measurements:

beryllium (Be);

cadmium (Cd);

lead (Pb);

mercury (Hg);

* polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans
(PCDD/PCDF), Unit 2 only;
total filterable particulate (TFP);
hydrogen chloride (HCI);

total fluoride;

fugitive emissions (FE);

visual emissions (VE).
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Test Schedule
The on-site-schedule-followed during the test program is outlined in Table 1-1.

“JEST PROGRAM SYNOPSIS

CleanAir Project No: 10955-4

Table 1-1:
Schedule of Activities

Run Start End
Number Location Method Analyte Date Time Time
1 Unit 1 FF Outlet/SDA Inlet USEPA Method 26A HCl 0322110  08:31 09:31
1 Unit 3 FF Qutlet USEPA Method 5/29 Particulate/Metals 03/22/10  08:47 11:05
1 Unit 3 SDA Inlet USEPA Method 29 Mercury 03/22/10 08:47 11:05
2 Unit 1 FF Outlet/SDA Inlet  USEPA Method 26A HCI 03/2210  09:58 10:58
1 Unit 2 FF Qutlet USEPA Method 23 PCDD/F 03/22/10  10:04 14:44
3 Unit 1 FF Outlet/SDA Inlet  USEPA Method 26A HCI 032210  11:30 12:47
2 Unit 3 FF Qutlet USEPA Method 5/29 Particulate/Metals 03/22/10 11:43 13:57
2 Unit 3 SDA Inlet USEPA Method 29 Mercury 032210 11:43 13:57
1 Unit 1 FF Qutlet USEPA Method 13B Total Fluorides 03/2210  13:19 14:34
3 Unit 3 FF Outlet USEPA Method 5/29 Particulate/Metals 03/22/10 14:24 16:39
3 Unit 3 SDA Inlet USEPA Method 29 Mercury 03/22/10 14:27 16:39
2 Unit 1 FF Outlet USEPA Method 13B Total Fluorides 03/22/10 15:07 16:21
3 Unit 1 FF Outlet USEPA Method 13B Total Fluorides 03,2210  16:30 17:41
2 Unit 2 FF Qutlet USEPA Method 23 PCDD/F 03/2310 07:36 12:10
1 Unit 1 FF Qutlet USEPA Method 5/29 Particulate/Metals 03/23/10 07:43 09:58
1 Unit 1 SDA Inlet USEPA Method 29 Mercury 0312310 07:43 09:58
1 Unit 2 FF Outlet/SDA Inlet USEPA Method 26A HCI 03/2310 07:55 08:55
2 Unit 2 FF Outlet/SDA Inlet USEPA Method 26A HCI 03/2310  09:30 10:31
2 Unit 1 FF Qutlet USEPA Method 5/29 Particulate/Metals 03/23110 10:31 12:45
2 Unit 1 SDA Inlet USEPA Method 29 Mercury 03/23/10 10:31 12:45
3 Unit 2 FF Outlet/SDA Inlet  USEPA Method 26A HCI 03/2310 10:55 12:06
3 Unit 2 FF Outlet USEPA Method 23 PCDD/F 03/2310  12:32 17:02
1 Unit 3 FF Qutlet USEPA Method 13B Total Fluorides 03/2310  12:41 13:54
3 Unit 1 FF Qutlet USEPA Method 5/29 Particulate/Metals 03/2310 13:32 15:46
3 Unit 1 SDA Inlet USEPA Method 29 Mercury 03/2310  13:32 15:46
2 Unit 3 FF Outlet USEPA Method 138 Total Fluorides 03/2310 14:31 15:39
3 Unit 3 FF Qutlet USEPA Method 138 Total Fluorides 03/23/10  15:54 17:02
1 Unit 3 FF Outlet/SDA Inlet  USEPA Method 26A HCI 03/2410  07:45 08:45
1 Ash Handling System USEPA Method 22 Fugitive Emissions 07:52 14:05
1 Unit 2 FF Outlet USEPA Method 13B Total Fluorides 03/2410  07:53 09:11
1 Unit 2 FF Outlet USEPA Method 5/29 Particulate/Metals 03/24/10 07:53 10:06
1 Unit 2 SDA Inlet USEPA Method 29 Mercury 03/2410  07:53 10:06
2 Unit 3 FF Outiet/SDA Inlet  USEPA Method 26A HCI 03/2410  09:16 10:16
2 Unit 2 FF Qutlet USEPA Method 13B Total Fluorides 03/2410  09:37 10:54
1 Lime Silo USE PA Method 9 Opacity 03/24/10  10:32 11:51
3 Unit 3 FF Outlet/SDA Inlet USEPA Method 26A HCI 03/2410  10:54 11:54
2 Unit 2 FF Qutlet USEPA Method 5/29 Particulate/Metals 03/24/10 11:03 13:35
2 Unit 2 SDA Inlet USEPA Method 29 Mercury 03/2410  11:03 13:35
3 Unit 2 FF Outlet USEPA Method 13B Total Fluorides 03/24/10 11:24 12:46
3 Unit 2 FF Outlet USEPA Method 5/29 Particulate/Metals 03/24/10 14:12 16:22
3 Unit 2 SDA Inlet USEPA Method 29 Mercury 03/24/10 14112 16:22
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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
I-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% O) 1.0 1.4 21 25
Visual Emissions (%, by COMS)? 1 0 0 10
Fluoride (Ib/MMBtu as HF)® <0.000039 <0.000039 <0.000043 0.0040
Total PCCD/PCDF (ng/dsem @ 7% Oy) NA 4.0 NA 30
Hydrogen Chloride (ppmdv @ 7% O.) or 8.7 13 20 29
Hydrogen Chloride Removal (%) 98% 97% 96% >95
Beryllium (mg/dscm @ 7% Ox) <0.00003 <0.00003 <0.00003 0.001
Cadmium (mg/dscm @ 7% Oy) <0,00011 0.00048 0.00045 0.035
Lead (mg/dscm @ 7% O3) 0.00030 0.0034 0.0036 0.40
Mercury (ug/dscm @ 7% Oz) 27 1.9 2.1 50
Mercury Removal (%) 95% 96% 96% >85
Carbon Feed Rate (Ibs/hr)’ 6 6 6 NA
Average Steam Flow (Klbs/hr)B 184.0 184.0 184.1 192
Average FF Inlet Temperature (°F)° 315 317 315 NA

T Limits obtained from facilities Title V Permit 0112119-009-AV. If a second limitis shown that limit is being implemented by the
EPA as of April 28, 2009.
2yisual Emissions (opacity) was obtained from the facilites COMS data as allowed under Title V Conditions B.53(6), B.76 and B.81.
3 |b/MMBtU calculations used Fd of 9,570 for MSW as per Method 19.
4 Removal for mercury and hydrogen chloride calculated in the unit of its standard (ppmdv @ 7% 0,). The hydrogen chloride limit is
29 ppmdv @ 7% 02 or 95% removal and the mercury limit is 70/50 ug/dscm @ 7% O2 or 85% removal, whichever is less stringent.
5 From 40CFR60.58b (m)1)(i) an average mass carbon rate during mercury or dioxin testing. The minimum carbon feed rate is
established as the lower of the average carbon feed rates measured during the mercury or dioxin testing.
® From all compliance test runs.
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1-5

TEST PROGRAM SYNOPSIS (CONTINUED)

Table 1-3:
Subpart_Cb.Required Operating Data

Process Condition

Unit 1 Maximum Demonstrated Combustor Load (Kibs/hr)' 184.22
Unit 2 Maximum Demonstrated Combustor Load (Klbs/hr)' 183.9
Unit 3 Maximum Demonstrated Combustor Load (Klbs/hr)' 184.1°3
Unit 1 Maximum Particulate Control Device Iniet Temperature (°F)* 3202
Unit 2 Maximum Particulate Control Device Inlet Temperature (°F)* 315
Unit 3 Maximum Particulate Control Device Inlet Temperature (°F)* 319°
Unit 1 Carbon Feed Rate (Ibs/hr)® 6
Unit 2 Carbon Feed Rate (Ibs/hr)® 6
Unit 3 Carbon Feed rate (Klbs/hr)® 6

2From CleanAir Cb test report dated April 28, 2009.
3From CleanAir Cb test report dated Apiil 24, 2008.

4 From 40CFR60.58b (i) (9) the highest four hour average during PCDD/PC DF testing.

5 From 40CFR60.58b (m)(1)(i) an average mass carbon rate during mercury or dioxin testing. The minimum carbon fee
rate is established as the lower of the average carbon feed rates me asured during the mercury or dioxin testing.

‘ T From 40CFR60.58b (i) (8) the maximum demonstrated load during PCDD/PCDF testing, four hour average.

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

T 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, 1395 as modifed on August 25, 1997, Florida's Rule 62-296.416, F.A.C. and PSD-FL-105.

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

3 The Lime Silo was abserved for one compiete truck unloading.
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.PROJI ERVIEW..

TEST PROGRAM SYNOPSIS (CONTINUED)

Discussion of Test Program

All test methods were done in triplicate. All data that is reported in the units of
Ib/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.

During compliance testing, all three (3) boilers were operated within 10% of the
192,000 1b/hr maximum steam flow rating. The results tables present each boiler’s
steam output for every test run.

Raina Vicere performed the fugitive emission readings (per EPA Method 22) on the ash
handling system and the VE readings (per EPA Method 9) on the Lime Silo during one
(1) entire truck unloading. Ms. Vicere’s VE evaluation certificate is presented in
Appendix J.

Any fractions of the mercury analysis that were reported as not detected were summed
as zero if there was at least one (1) 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 1.
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 EPA. All QA/QC data (spikes and recoveries) for Method 23, as well
as the EPA Audit Sample results, are presented in Appendix I.
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.;_PROJ ECT OV, Vi =l 1-7
TEST PROGRAM SYNOPSIS (CONTINUED) '
The Method 23 results for all three (3) runs contained at least one (1) estimated
maximum possible concentration (EMPC) value. EMPC results do not meet all the
identification criteria required by Meéthod 23 to be positively identified as a dioXin of
furan. Specifically, the integrated ion 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.

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.

Integrated gas samples (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 H.

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”.

Additionally, 120-minute mercury measurements were conducted, using EPA Method
29 at the SDA Inlets simultaneously with the Method 5/29. The carbon injection rate is
set for the following year based on the results of these tests. The carbon rates
established are presented in Table 1-3 on page 1-5.

Sixty-minute Method 26A 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 and HCl to CleanAir. The
analytical results of these samples are presented in Appendix I, along with each
respective lab report.

End of Section 1 — Project Overview
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2-1
Table 2-1:
Unit 1 FF Outlet — Particulate and Metals
RunNo. 1 2 3 Average
Date (2010) Mar 23 Mar 23 Mar 23
Start Time (approx.) 07:43 10:31 13:32
Stop Time (approx.) 09:58 12:45 15:46
Proce ss Conditions
Rp Steam Production Rate (Kibs/r) 183.5 183.9 183.3 183.6
P4 Fabric Filter Inlet Temperature (°F) 315 315 315 315
P, Carbon Feed Rate (Ib/hr) 6 6 6 6
Gas Conditions
()} Oxygen (dry volume %) 9.6 9.4 97 9.6
CO, Carbon dioxide (dry volume %) 97 9.9 9.8 938
Ts Sample temperature (°F) 295 295 296 296
Bw Actual water vapor in gas (% by volume) 22.0 223 218 220
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 177,014 179,820 181,627 179,487
Qq« Volumetric flow rate, dry standard (dscfm) 94,473 95,658 97,155 95,762
Sampling Data
Ve  VoOlume metered, standard (dscf) 77.17 77.39 77 .61 77.39
. %Il Isokinetic sampling (%) 105.2 104.2 1029 104.1
Particulate Laboratory Data
mq Net matter collected (g) 0.0011 0.0022 0.0022
Filterable Particulate Results
C«  Particulate Concentration (mg/dscm) 0.50 1.0 1.0 0.84
C.7 Particulate Concentration @7% O, (mg/dscm) 0.62 12 12 1.0
Beryllium Laboratory Data
Mp Total matter corected for allowable blanks (ug) <0.0500 <0.0500 <0.0500
Beryllium Results - Total
Cs«  Concentration (mg/dscm) <0.000023 <0.000023 <0.000023 <0.000023
C.» Concentration @7% O, (mg/dscm) <0.000028 <0.000028 <0.000028 <0.000028
Cadmium Laboratory Data
ms, Total matter corected for allowable blanks (ug) <0.2000 <0.2000 <0.2000
Cadmium Results - Total
Ces  Concentration (mg/dscm) <0.000092 <0.000091 <0.000091 <0.000091
C.7 Concentration @7% O, (mg/dscm) <0.00011 <0.00011 <0.00011 <0.00011
Lead Laboratory Data
My Total matter corected for allowable blanks (ug) 0.3815 0.7111 0.5419
Lead Results - Total
Cs  Concentration (mg/dscm) 0.00017 0.00032 0.00025 0.00025
C.r Concentration @7% O, (mg/dscm) 0.00021 0.00039 0.00031 0.00030
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Table 2-2: _
Unit 1 SDA Inlet and FF Outlet - Mercury
Run No. 1 2 3 Average
Date (2010) Mar 23 Mar 23 Mar 23
Start Time (approx.) 07:43 10:31 13:32
Stop Time (approx.) 09:58 12:45 15:46
Process Conditions
Rp Steam Production Rate (Klbs/r) 1835 183.9 183.3 183.6
P, Fabric Filter Inlet Temperature (°F) 315 315 315 315
P, Carbon Feed Rate (Ib/hr) 6 6 6 6
SDA Inlet Gas Conditions
0, Oxygen (dry volume %) 8.1 8.3 85 8.3
CO, Carbondioxide (dry volume %) 1.0 109 11.0 109
Ts Sample temperature (°F) 499 505 507 504
B,  Actual water vapor in gas (% by volume) 18.2 186 18.1 183
SDA Inlet Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 192,331 188,096 188,581 189,669
Qqq  Volumetric flow rate, dry standard (dscfm) 86,810 84,006 84,525 85,114
SDA Inlet Sampling Data
Vmew  Volume metered, standard (dscf) 68.54 65.65 65.80 66.66
%I Isokinetic sampling (%) 99.6 98.6 98.2 988
SDA Inlet Mercury Laboratory Data
Mn Total matter corrected for allowable blanks (Hg) 78.0752 95.4417 86.1483
SDA Inlet Mercury Results - Total
Cy Concentration (pg/dscm) 40 51 46 46
C.y Concentration @7% O, (ug/dscm) 44 57 52 51
FF Outlet Gas Conditions
0, Oxygen (dry volume %) 9.6 94 9.7 9.6
CO, Carbon dioxide (dry volume %) 97 99 9.8 9.8
Te Sample temperature (°F) 295 295 296 296
B.  Actual water vapor in gas (% by volume) 220 223 21.8 220
FF Outlet Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 177,014 179,820 181,627 179,487
Qqq Volumetric flow rate, dry standard (dscfm) 94,473 95,658 97,155 95,762
FF Outlet Sampling Data
Vmsta  Volume metered, standard (dscf) 77.17 77.39 77 61 77.39
%I Isokinetic sampling (%) 105.2 104.2 102.9 104.1
FF Outlet Mercury Laboratory Data
Mn Total matter corrected for allowable blanks (Hg) 4.8386 45386 5.0072
FF Outlet Mercury Results - Total
Cs Concentration (pg/dscm) 22 2.1 23 22
Cs7 Concentration @7% O» (ng/dscm) 27 25 28 27
RE  Removal Efficiency (ug/dscm @ 7% O, based) 94% 96% 95% 95%
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WHEELABRATOR SOUTH BROWARD, INC.

FT. LAUDERDALE, FL

Table 2-3:
Unit 1 FF Outlet - Fluorides

CleanAir Project No: 10955-4

Run No.

Date (2010)

Start Time (approx.)
Stop Time (approx.)

Proce ss Conditions
Re  Steam Production Rate (Klbs/hr)
P, Fabric Filter Inlet Temperature (°F)

Gas Conditions
0O, 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, dry standard (dscfm)

Sampling Data
Vimsta  Volume metered, standard (dscf)
%l Isokinetic sampling (%)

Laboratory Data
m,  Total HF collected (mg)

Hydrogen Fluoride (HF) Results
Cs«  HF Concentration (ppmdv)
Csz HF Concentration @7% O; (ppmdv)
Cs  HF Concentration (mg/dscm)
Csr HF Concentration @7% O, (mg/dscm)
Eenr HF Rate (Ib/hr)
Ers  HF Rate - Fd-based (lb/MMBtu)

1

Mar 22
13:18
14:34

1839
315

9.2
103
293
218

175,956
94,620

36.94
102.1

<0.03892

<0.045
<0.053
<0.037
<0.044
<0.013
<0.000040

2

Mar 22
15:07
16:21

184.2
315

93
10.0
293
217

176,099
94,737

37.956
104.8

<0.03744

<0.042
<0.050
<0.035
<0.042
<0.012
<0.000038

2-3
3 Average
Mar 22
16:30
17:41
184.8 1843
315 315
9.2 9.2
103 102
293 293
221 21.9
169,528 173,861
90,888 93,415
36.29 37.06
1044 1038
<0.03782
<0.044 <0.044
<0.052 <0.052
<0.037 <0.036
<0.044 <0.043
<0.013 <0.013
<0.000032 <0.000039
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WHEELABRATOR SOUTH BROWARD, INC.
FT. LAUDERDALE, FL CleanAir Project No: 10955-4 ‘
L 2-4
Table 2-4:
Unit 1 FF Outlet and SDA Inlet - Hydrogen Chloride
Run No. 1 2 3 Average
Date (2010) Mar 22 Mar 22 Mar 22
Start Time (approx.) 08:31 09:58 11:30
Stop Time (approx.) 09:31 10:58 12:47
Process Conditions
Rp Steam Production Rate (Klbs/hr) 183.3 184 .8 184.6 1842
P4 Fabric Filter inlet Temperature (°F) 315 315 316 315
SDA Inlet Gas Conditions
0O, Oxygen (dry volume %) 85 86 79 8.3
CO, Carbondioxide (dry volume %) 109 10.8 114 11.0
T, Sample temperature (°F) 495 497 494 495
B, Actual water vapor in gas (% by volume) 176 17.2 191 178
SDA Inlet Sampling Data
Vmaa  Volume metered, standard (dscf) 36.19 36.04 35.52 35.58
SDA Inlet Laboratory Data
m,  Total HCI coilected (mg) 592.5061 6715237  1044.3603
SDA Inlet Hydrogen Chloride (HCI) Results
Cs«a  HCI Concentration (ppmdv) 393 434 685 504
Css HCI Concentration @7% O (ppmdv) 438 490 734 554
FF Outlet Gas Conditions
0, Oxygen (dry volume %) 10.0 95 92 9.6
CO: Carbon dioxide (dry volume %) 92 10.0 10.2 9.8
Ts Sample temperature (°F) 295 295 296 295
Bw  Actual water vapor in gas (% by volume) 218 211 219 216
FF Outlet Sampling Data
Vmste  Volume metered, standard (dscf) 41.76 41.69 41.49 41.64
FF Outlet Laboratory Data
Mq Total HCI collected (mg) 11.0981 114642 15.4584
FF Outlet Hydrogen Chloride (HCI) Results
Css  HCI Concentration (ppmdv) 6.2 6.4 8.7 7.1
C.» HCI Concentration @7% O, (ppmdv) 79 7.8 10.3 8.7
RE Reduction Efficiency (% Removal) 98% 98% 99% 98%

Revision 0, Final



CleanAir.

WHEELABRATOR SOUTH BROWARD, INC.
FT. LAUDERDALE, FL

CleanAir Project No: 10955-4

s 2-5
Table 2-5:
Unit 2 FF Outlet — Particulate and Metals
Run No. 1 2 3 Average
Date (2010) - Mar 24 Mar 24 Mar 24
Start Time (approx.) 07:53 11:03 14:12
Stop Time (approx.) 10:06 13:35 16:22
Proce ss Conditions
Rp Steam Production Rate (Kibs/r) 1839 183.7 183.3 183.6
P4 Fabric Filter Inlet Temperature (°F) 315 315 315 315
P2 Carbon Feed Rate (Ib/r) 6 6 6 6
Gas Conditions
0O, Oxygen (dry volume %) 9.5 94 98 95
CO; Carbon dioxide (dry volume %) 99 10.2 99 10.0
Ts Sample temperature (°F) 205 298 297 297
Bw Actual water vapor in gas (% by volume) 221 22.6 220 222
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 173,477 178,750 180,224 177,484
Q¢ Volumetric flowrate, dry standard (dscfm) 92,545 94,353 95,903 94,267
Sampling Data
Vs  Volume metered, standard (dscf) 71.89 73.20 73.711 72.93
Y%l Isokinetic sampling (%) 100.1 100.0 99.0 99.7
Particulate Laboratory Data
Mp Net matter collected (g) 0.0025 0.0030 0.0015
Filterable Particulate Results
Cw  Particulate Concentration (mg/dscm) 1.2 14 0.72 11
Cs Particulate Concentration @7% O, (mg/dscm) 15 1.7 0.90 14
Beryllium Laboratory Data
Mn Total matter corrected for allowable blanks (ug) <0.0500 <0.0500 <0.0500
Beryllium Results - Total
C«  Concentration (mg/dscm) <0.000025 <0.000024 <0.000024 <0.000024
C.s Concentration @7% O, (mg/dscm) <0.000030 <0.000029 <0.000030 <0.000030
Cadmium Laboratory Data
mp, Total matter corrected for allowable blanks (Lig) 0.5113 09717 0.9525
Cadmium Results - Total
C«  Concentration (mg/dscm) 0.00025 0.00047 0.00046 0.00039
Csr  Concentration @7% O (mg/dscm) 0.00030 0.00057 0.00057 0.00048
Lead Laboratory Data
m,  Total matter corected for allowable blanks (ug) 53271 5.6541 6.3189
Lead Results - Total
Cw«  Concentration (mg/dscm) 0.0026 0.0027 0.0030 0.0028
Csr Concentration @7% O (mg/dscm) 0.0032 0.0033 0.0038 0.0034
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Table 2-6:
Unit 2 SDA Inlet and FF Outlet — Mercury
Run No. 1 2 3 Average
Date (2010) Mar 24 Mar 24 Mar 24
Start Time (approx.) 07:53 11:03 14:12
Stop Time (approx.) 10:06 13:35 16:22
Process Conditions
Re  Steam Production Rate (Klbs/r) 183.9 183.7 183.3 183.6
P1 Fabric Filter Inlet Temperature (°F) 315 315 315 315
P2 Process data - (units) 6 6 6 6
SDA Inlet Gas Conditions
(07 Oxygen (dry volume %) 7.8 8.0 8.2 8.0
CO, Carbondioxide (dry volume %) 1.4 114 114 114
Ts Sample temperature (°F) 483 488 495 489
Bw  Actual water vapor in gas (% by volume) 19.3 18.7 187 189
SDA Inlet Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 180,110 178,599 187,722 182,144
Qas  Volumetric flow rate, dry standard (dscfm) 81,557 81,021 84,568 82,382
SDA Inlet Sampling Data
Vmsta  Volume metered, standard (dscf) 65.53 63.19 66.87 65.20
%I Isokinetic sampling (%) 101.3 98.4 99.7 99.8
SDA Inlet Mercury Laboratory Data
m.  Total matter comrected for aliowable blanks (ug) 59.4137 114.4267 80.9101
SDA Iniet Mercury Resuits - Total
Cw  Concentration (ug/dscm) 32 64 43 46
Csz Concentration @7% O, (ug/dscm) 34 69 47 50
FF Outlet Gas Conditions
Oz  Oxygen (dry volume %) 95 9.4 9.8 9.5
CQO; Carbon dioxide (dry volume %) 99 10.2 99 10.0
T Sample temperature (°F) 295 298 297 297
By  Actual water vapor in gas (% by volume) 221 226 220 222
FF Outlet Gas Flow Rate .
Q. Volumetric flow rate, actual (acfm) 173,477 178,750 180,224 177,484
Qq¢  Volumetric flow rate, dry standard (dscfm) 92,545 94,353 95,903 94,267
FF Outlet Sampling Data
Vs Volume metered, standard (dscf) 71.89 73.20 73.71 72.93
%l Isokinetic sampling (%) 100.1 100.0 99.0 99.7
FF Outlet Mercury Laboratory Data
m,  Total matter corrected for allowable blanks (ug) 2.8801 3.2488 3.4006
FF Outlet Mercury Results - Total
C«  Concentration (ug/dscm) 14 1.6 1.6 15
C.r Concentration @7% O, (ug/dscm) 1.7 19 2.0 19
RE Removal Efficiency (ug/dscm @ 7% O based) 95% 97% 96% 96%
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FT. LAUDERDALE, FL

Table 2-7:
Unit 2 FF Outlet - Fluorides

CleanAir Project No: 10955-4

Run No.

Date (2010)

Start Time (approx.)
Stop Time (approx.)

Proce ss Conditions
Re  Steam Production Rate (Klbs/r)
Py Fabric Filter Inlet Temperature (°F)

Gas Conditions
O, Oxygen (dry volume %)
CO, Carbondioxide (dry volume %)
T Sample temperature (°F)
B., Actual water vapor in gas (% by volume)

Gas Flow Rate
Q.  Volumetric flow rate, actual (acfm)
Qqs  Volumetric flow rate, dry standard (dscfm)

Sampling Data
Vmsa  Volume metered, standard (dscf)
%l Isokinetic sampling (%)

Laboratory Data
mp Total HF collected (mg)

Hydrogen Fluoride (HF) Results
Cw  HF Concentration (ppmdv)
C.7 HF Concentration @7% O: (ppmdv)
Cwu  HF Concenfration (mg/dscm)
Cur HF Concentration @7% O, (mg/dscm)
Ewmr HF Rate (Ib/hr)
Ers HF Rate - Fd-based (lb/MMBtu)

1

Mar 24
07:53
09:11

184.3
315

94
10.0
292
22.0

175,045
93,851

36.24
101.0

<0.03273

<0.038
<0.046
<0.032
<0.038
<0.011
<0.000035

2

Mar 24
09:37
10:54

183.8
315

9.3
10.0
292
222

174,991
93,628

35.99
100.6

<0.03622

<0.043
<0.051
<0.036
<0.043
<0.012
<0.000038

2-7
3 Average
Mar 24
11:24
12:46
183.6 183.9
315 315
94 94
101 10.0
293 292
221 221
170,950 173,662
91,463 92,981
34.97 35.74
100.0 100.5
<0.03921
<0.048 <0.043
<0.057 <0.052
<0.040 <0.036
<0.048 <0.043
<0.014 <0.012
<0.000043 <0.000039
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Table 2-8:
Unit 2 FF Qutlet - PCDDs/PCDFs
Run No. 1 2 3 Average
Date (2010) Mar 22 Mar 23 Mar 23
Start Time (approx.) 10:04 07:36 12:32
Stop Time (approx.) 14:44 12:10 17:02
Process Conditions
Rp Steam Production Rate (Klbs/hr) 184.2 184.2 183.9 1841
Py Fabric Filter Inlet Temperature (°F) 318 320 320 319
P2 Carbon Feed Rate (Ib/hr) 7 6 6 6
Gas Conditions
0O, Oxygen (dry volume %) 9.2 9.6 9.3 94
CO; Carbon dioxide (dry volume %) 10.2 9.7 10.2 10.0
Ts Sample temperature (°F) 293 297 299 296
By Actual water vapor in gas (% by volume) 21.6 21.5 22.4 2138
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 173,437 178,662 177,895 176,665
Qara Volumetric flow rate, dry standard (dscfm) 93,381 95,811 94,124 94,438
Sampling Data
Vst Volume metered, standard (dscf) 139.50 142.83 141.78 141.37
%I Isokinetic sampling (%) 100.7 100.5 101.5 100.9
Results (ND and EMPC = 0)
Laboratory Data from USEPA Method 23
m, Total PCDDs & PCDFs (ng) 12.1000 13.3000 14.4000
M, tee  Total TEQPCDDs & PCDFs (ng) 0.0907 0.0880 0.1110
Total PCDD/F Results (TEF=1)
Cx PCDD/F Concentration (ng/dscm) 3.1 3.3 3.6 33
Cear PCDD/F Concentration @7% O, (ng/dscm) 3.6 4.0 4.3 4.0
Ejomr PCDD/F Rate (Ib/hr) 1.07E-06 1.18E-06 1.26E-06 1.17E-06
Erq PCDD/F Rate - Fo-based (Ib/MMBtu) 3.27E-09 3.62E-09 3.85E-09 3.58E-09
Total PCDD/F TEQ Results (using USEPA/INTL 1989 TEFs)
Curea  TEQ Concentration (ng/dscm) 0.023 0.022 0.028 0.024
Ceurreq  TEQ Coricentration @7% O (ng/dscm) 0.027 0.027 0.033 0.029
Ewnea  TEQ Rate (Ib/hr) 8.03E-09 7.81E-09 9.75E-09 8.53E-09
Eratea  TEQ Rate - Fy-based (Ib/MMBtu) 2.45E-11 2.40E-11 2.97E-11 2.61E-11
Results (ND and EMPC = actual value)
Laboratory Data from USEPA Method 23, including NDs and EMPCs
m, Total PCDDs & PCDFs (ng) 12.1000 13.4000 14.6000
m, teq  Total TEQPCDDs & PCDFs (ng) 0.0960 0.1100 0.1210
Total PCDD/F Results (TEF=1)
Cu PCDD/F Concentration (ng/dscm) 3.1 3.3 3.6 33
Canr PCDD/F Concentration @7% O, (ng/dscm) 3.6 4.1 4.3 4.0
Ejpe PCDD/F Rate (Ib/hr) 1.07E-06 1.19E-06 1.28E-06 1.18E-06
Erq PCDD/F Rate - Fbased (Ib/MMBtu) 3.27E-09 3.65E-09 3.91E-09 3.61E-09
Total PCDD/F TEQ Results (using USEPA/INTL 1989 TEFs)
C.rea  TEQ Concentration (ng/dscm) 0.024 0.027 0.030 0.027
Csrea  TEQ Concentration @7% O, (ng/dscm) 0.029 0.033 0.036 0.033
Ewmrea  TEQ Rate (Ib/hr) 8.50E-09 9.76E-09 1.06E-08 9.63E-09
Ergreq  TEQ Rate - Fy-based (Ib/MMBtu) 2.60E-11 3.00E-11 3.24E-11 2.94E-11
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Table 2-9
Unit 2 FF Outlet and SDA Inlet - Hydrogen Chloride
Run No. 1 2 3 Average
Date (2010) o Mar 23 Mar 23 Mar 23
Start Time (approx.) 07:55 09:30 10:55
Stop Time (approx.) 08:55 10:31 12:06
Proce ss Conditions
Re Steam Production Rate (Klbs/hr) 1852 183.2 1853 184.6
P4 Fabric Filter Inlet Temperature (°F) 320 320 320 320
SDA Inlet Gas Conditions
0, Oxygen (dry volume %) 8.1 87 76 8.1
CO, Carbon dioxide (dry volume %) 10.9 105 116 11.0
T Sample temperature (°F) 490 495 494 493
By Actual water vapor in gas (% by volume) 176 178 196 183
SDA Inlet Sampling Data
Vmsta  Volume metered, standard (dscf) 34.60 34.43 34.04 34.36
SDA Inlet Laboratory Data
m,  Total HCI collected (mg) 5426130 510.8841 606.2813
SDA Inlet Hydrogen Chloride (HCt) Results
C.  HCI Concentration (ppmdv) 366 346 415 376
Csr  HCI Concentration @7% O: (ppmdv) 398 394 434 409
FF Outlet Gas Conditions
0, Oxygen (dry volume %) 95 10.1 9.3 96
CO; Carbon dioxide (dry volume %) 9.7 9.3 10.1 9.7
Ts Sample temperature (°F) 301 301 300 301
B.  Actual water vapor in gas (% by volume) 214 216 222 21.7
FF Outlet Sampling Data
Vmsta  Volume metered, standard (dscf) 40.08 39.97 40.83 40.29
FF Outlet Laboratory Data
m,  Total HCI collected (mg) 21.2629 16.6326 16.8368
FF Outlet Hydrogen Chloride (HCI) Results
C.a  HCI Concentration (ppmdv) 12 10 10 11
C.s HCI Concentration @7% O, (ppmdv) 15 12 11 13
RE  Reduction Efficiency (% Removal) 96% 97% 97% 97%
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Table 2-10:
Unit 3 FF Qutlet — Particulate and Metals
Run No. 1 2 3 Average
Date (2010) Mar 22 Mar 22 Mar 22
Start Time (approx.) 08:47 11:43 1424
Stop Time (approx.) 11:05 13:57 16:39
Process Conditions
Re Steam Production Rate (Klbs/hr) 184.1 184.0 1842 1841
P, Fabric Filter Inlet Temperature (°F) 315 315 315 315
P, Carbon Feed Rate )lb/hr) 7 6 6 6
Gas Conditions
O,  Oxygen (dry volume %) 10.0 9.7 9.5 9.7
CO; Carbon dioxide (dry volume %) 9.4 9.8 100 97
Ts Sample temperature (°F) 297 296 295 296
Bw  Actual water vapor in gas (% by volume) 211 20.7 206 208
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 184,927 170,489 173,572 176,330
Qqs Volumetric flow rate, dry standard (dscfm) 99,875 92,737 94,492 95,701
Sampling Data
Vs  Volume metered, standard (dscf) 77.68 72.10 73.91 74.56
%l Isokinetic sampling (%) 100.2 100.2 100.8 1004
Particulate Laboratory Data
m,  Net matter collected (g) 0.0039 0.0034 0.0033
Filterable Particulate Results
Csw  Particulate Concentration (mg/dscm) 1.77 1.67 1.58 1.67
C.y Particulate Concentration @7% O, (mg/dscm) 2.26 2.07 1.92 2.08
Beryllium Laboratory Data
m,  Total matter corrected for allowable blanks (ug) <0.0500 <0.0500 <0.0500
Beryllium Results - Total
Cws  Concentration (mg/dscm) <0.000023 <0.000024 <0.000024 <0.000024
C.z Concentration @7% O, (mg/dscm) <0.000029 <0.000030 <0.000029 <0.000030
Cadmium Laboratory Data
m, Total matter corrected for aliowable blanks (ug) 0.7733 0.7704 0.7331
Cadmium Results - Total
Cw  Concentration (mg/dscm) 0.00035 0.00038 0.00035 0.00036
C.7 Concentration @7% O, (mg/dscm) 0.00045 0.00047 0.00043 0.00045
Lead Laboratory Data
m, Total matter corrected for allowable blanks (ug) 6.8716 5.5360 5.9671
Lead Results - Total
C«  Concentration (mg/dscm) 0.0031 0.0027 0.0029 0.0029
Car Concentration @7% Oz (mg/dscm) 0.0040 0.0034 0.0035 0.0036
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Table 2-11:
Unit 3 SDA Inlet and FF Qutlet — Mercury
RunNo. 1 2 3 Average
Date (2010) i Mar 22 Mar 22 Mar 22
Start Time (approx.) 08:47 11:43 14:24
Stop Time (approx.) 11:05 13:57 16:39
Proce ss Conditions
Rp  Steam Production Rate (Kibs/r) ) 1841 184.0 184.2 184.1
P4 Fabric Filter Inlet Temperature (°F) 315 315 315 315
P2 Carbon Feed Rate (Ib/r) 7 6 6 6
SDA Inlet Gas Conditions
0, Oxygen (dry volume %) 9.2 8.2 8.1 8.5
CO, Carbon dioxide (dry volume %) 10.5 111 112 109
Ts Sample temperature (°F) 473 469 471 471
Bw Actual water vapor in gas (% by volume) 18.2 18.2 17.7 18.0
SDA Inlet Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 181,887 175,008 174,895 177,264
Qu¢  Volumetric flow rate, dry standard (dscfm) 84,459 81,568 81,829 82,619
SDA Inlet Sampling Data
Vasa  Volume metered, standard (dscf) 67.57 65.07 64 .93 6585
%l Isokinetic sampling (%) 100.8 100.6 100.1 100.5
SDA Inlet Mercury Laboratory Data
Mn Total matter corrected for allowable blanks (pg) 69.7807 118.2850 100.6553
SDA Inlet Mercury Results - Total
Cs«  Concentration (pg/dscm) 36 64 55 52
Csz Concentration @7% O; (ug/dscm) 43 70 60 58
FF Outlet Gas Conditions
0. Oxygen (dry volume %) 100 9.7 95 9.7
CO, Carbon dioxide (dry volume %) 94 9.8 10.0 9.7
Ts Sample temperature (°F) 297 296 295 296
Bw Actual water vapor in gas (% by volume) 211 20.7 20.6 20.8
FF Outlet Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 184,927 170,489 173,572 176,330
Qqe Volumetric flow rate, dry standard (dscfm) 99,875 92,737 94,492 95,701
FF Outlet Sampling Data
Vpsa  Volume metered, standard (dscf) 77.68 72.10 73.91 74.56
%I Isokinetic sampling (%) 100.2 100.2 100.8 1004
FF Outlet Niercury Laboratory Data
ms Total matter corrected for allowable blanks (j1g) 3.6560 3.5329 3.2883
FF Outlet Mercury Results - Total
C«  Concentration (ug/dscm) 1.7 1.7 1.6 17
Csz Concentration @7% O, (ug/dscm) 21 21 19 21
RE  Removal Efficiency (ug/dscm @ 7% O, based) 95% 97% 97% 96%
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Table 2-12:
Unit 3 FF Outlet - Fluorides
Run No. 1 2 3 Average
Date (2010) Mar 23 Mar 23 Mar 23
Start Time (approx.) 12:41 14:31 15:54
Stop Time (approx.) 13:54 15:39 17:02
Process Conditions
Re Steam Production Rate (Klbs/hr) 183.8 184 .4 183.9 184.0
P4 Fabric Filter Inlet Temperature (°F) 315 315 315 315
Gas Conditions
0O, Oxygen (dry volume %) 9.8 9.9 94 9.7
CO, Carbon dioxide (dry volume %) 96 96 102 9.8
T, Sample temperature (°F) 297 296 296 297
B, Actual water vapor in gas (% by volume) 223 215 218 219
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 174,143 179,138 166,090 173,124
Qua  Volumetric flow rate, dry standard (dscfm) 92,603 96,238 88,943 92,595
Sampling Data
Vmee  Volume metered, standard (dscf) 35.65 37.18 3541 36.08
%I Isokinetic sampling (%) 100.7 101.0 1041 102.0
Laboratory Data
m,  Total HF collected (mg) <0.03972 <0.03985 <0.03778
Hydrogen Fluoride (HF) Results
C«  HF Concentration (ppmdv) <0.047 <0.046 <0.045 <0.046
Csz HF Concentfration @7% O, (ppmdv) <0.059 <0.058 <0.055 <0.057
Cwa  HF Concentration (mg/dscm) <0.039 <0.038 <0.038 <0.038
Csr  HF Concentration @7% O, (mg/dscm) <0.049 <0.048 <0.046 <0.048
Ewne  HF Rate (Ib/hr) <0.014 <0.014 <0.013 <0.013
Erg  HF Rate - Fd-based (Ib/MMBtu) <0.000044 <0.000043 <0.000041 <0.000043
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Table 2-13:
Unit 3 FF Qutlet and SDA Inlet - Hydrogen Chloride
RunNo. 1 2 3 Average
Date (2010) B Mar 24 Mar 24 Mar 24
Start Time (approx.) 07:45 09:16 10:54
Stop Time (approx.) 08:45 10:16 11:54
Proce ss Conditions
Rp Steam Production Rate (Kibs/hr) 1841 184.2 184.1 184.1
Py Fabric Filter Inlet Temperature (°F) 315 315 315 315
SDA Inlet Gas Conditions
0O, Oxygen (dry volume %) 90 8.1 8.0 84
CO, Carbondioxide (dry volume %) 104 11.2 113 109
T Sample temperature (°F) 465 464 468 466
B. Actual water vapor in gas (% by volume) 178 18.2 187 18.2
SDA Inlet Sampling Data
Vmsta  Volume metered, standard (dscf) 36.06 36.23 36.49 36.26
SDA Inlet Laboratory Data
m,  Total HC! collected (mg) 607.2973 714.3158 701.1579
SDA Inlet Hydrogen Chloride (HCI) Results
‘Csaa HCI Concentration (ppmdv) 393 460 448 433
. C.z HCI Concentration @7% O, (ppmadv) 458 498 484 480
FF Outlet Gas Conditions
(0 )3 Oxygen (dry volume %) 96 91 9.1 9.3
CO; ' Carbon dioxide (dry volume %) 9.8 10.3 103 1041
Ts Sample temperature (°F) 295 296 295 295
Bw Actual water vapor in gas (% by volume) 21.7 215 224 219
FF Outlet Sampling Data
Vmsta  Volume metered, standard (dscf) 40.21 40.73 39.98 40.30
FF Outlet Laboratory Data
m,  Total HC! collected (mg) 30.1359 28.8286 29.3329
FF Outlet Hydrogen Chloride (HCI) Results
Css  HCI Concentration (ppmdv) 17 17 17 17
C,; HCI Concentration @7% O, (ppmdv) 22 19 20 20
RE  Reduction Efficiency (% Removal) 95% 96% 96% 96%
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Table 2-14:
Units 1, 2 and 3 FF OQutlets — Opacity by COMS

Run No. 1 2 3 Average

Unit 1

Date (2010) Mar 23 Mar 23 Mar 23

Start Time (approx.) 07:43 10:31 13:32

Stop Time (approx.) 09:58 12:45 15:46

Visible Emissions (%)’
Average Opacity 1 1 1 1
Maximum Reading 1 1 1
Minimum Reading 1 1 1

Unit2

Date (2010) Mar 24 Mar 24 Mar 24

Start Time (approx.) 07:53 11:03 14:12

Stop Time (approx.) 10:06 13:35 16:22

Visible Emissions (%)’
Average Opacity 0 0 0 0
Maximum Reading 0 0 0 0
Minimum Reading 0 0 0 0

Unit 3

Date (2010) Mar 22 Mar 22 Mar 22

Start Time (approx.) 08:47 11:43 14:24

Stop Time (approx.) 11:05 13:57 16:39

visible Emissions (%)’
Average Opacity 0 0 0 0
Maximum Reading 0 0 0 0
Minimum Reading 0 0 0 0

! Reading 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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Table 2-15
Ash Handling System - Fugitive Emissions

CleanAir Project No: 10955-4

2-15

Source Date  Start TimeStop Time Observation Accumulated
Constituent (2010)—(approx:)—(approx:) Duration Emission Duration
(minutes) (seconds)
Ash Unloading/Conveyor
Visual Opacity (%) March 24 7:52 9:02 60 0
Ash Conveyor/Doors to Baghouse
Visual Opacity (%) March 24 9:07 10:17 60 0
Roalling Door/Door to Baghouse
Visual Opacity (%) March 24 12:55 14.05 60 0

Total (% of observation time) = 0

Total (minutes) =0

Table 2-16:

Lime Silo Fabric Filter Outlet - Visible Emissions
Run No. 1
Date (2010) Mar 24
Start Time (approx.) 10:32
Stop Time (approx.) 11:51
Process Conditions

Total lime unloaded (tons) 25.63

Rate of unloading (tons/hr) 195
Visible Emissions

Average (percent opacity) 0

Maximum reading (percent opacity) 0

Revision 0, Final
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Table 2-17:
Air Flow Summary

Run Number | Run Date | Run Time Steam |Flue Gas| Air Flow 0,% CO,; % CO, Stack Air Flow, | AirFlow,

Flow Temp ACFM Sample Flow DSCFM | DSCFM@
Kibs/hour| Deg F Rate | 2RSD (%) 7%0,
(ipm)’
1-0-M5/29-1 3/23/2010 | 07:43-09:5 183.5 295 177,014 96 9.7 11.6% 94,473 77,005
1-0-M5/29-2 3/23/2010]10:31-12:4 1838 295 179,820 94 9.9 12.2% 95,658 79279
1-O-M5/29-3 3/23/2010 | 13:32-15:4 183.3 296 181,627 9.7 9.8 13.1% 97,155 78,073
1-0-M13B-1 3/22/2010 ] 13:19-14:34 1839 293 175,956 92 10.3 9.1% 94 620 79848 |
1-0-M138-2 3/22/2010 | 15:07-16:21 184.2 293 176,099 93 10.0 13.9% 9473 78993
1-0-M13B-3 3/22/2010 | 16:30-17:41 184.8 169,528 9.2 10.3 1.1% 90,888 76,829
. Averafa=|=-1839 L% 8[674.] A0:07 A4i8% [ ~.94/588" £ :78:338,
2-0-M5/29-1 3/24/2010 | 07:53-10:06 1839 173,477 9.5 9.9 0.2 9.3% 92,545
2-0-M5/29-2 3/24/2010 | 11:03-13:35 183.7 178,750 94 10.2 0.2 6.4% 94,353
2-0-M5/29-3 3/24/2010 | 14:12-16:22 1833 297 180,224 8.8 9.9 0.2 10.0% 95,903
-O-M13B-1 | 3/24/2010107: -11] 1843 292 | 175045 94 10.0 0.4 6.9% 93 851
2-0-M13B-2 3/24/2010109:37-10:54 183.8 292 174,991 9.3 10.0 04 9.6% 93,628
2-0-M13B-3 | 3/24/2010 | 11:24-12:46| 1836 293 170,950 9.4 10.1 0.4 11.0% 91,463
2-0-M23-1 3/22/2010 | 10:04-14:44 184.2 293 173,437 9.2 10.2 0.1 6.9% 93,381
2-0-M23-2 3/23/2010 [ 07:36-12:10 184.2 297 178,662 9.6 9.7 0.1 8.9% 95811
2-0-M23-3 3/23/2010 | 12:32-17:02 183.9 299 177,895 93 10.2 0.1 10.8% 94,124
. ‘Average-J|- 183.9--| 2057 || "A75/037. [ c0.4 .| 40:0" | iNA: .| _ 780% - [. 193895 77561
3-0-M5/29-1 3/22/2010 | 08:47-11:05 184.1 297 184,927 10.0 9.4 0.2 11.7% 99,875
3-0-M5/29-2 3/22/2010 | 11:43-13:57 184.0 296 170,489 9.7 9.8 0.2 9.0% 92,737
3-0-M5/28-3 3/22/2010 | 14:24-16:39 1842 295 173,672 9.5 10.0 0.2 9.1% 94,492
30-M13B-1 3/23/2010 | 12:41-13:54 183.8 297 174,143 938 9.6 0.4 10.7% 92,603
3-0-M13B-2 3/23/2010 | 14:31-15:39 1844 296 179,138 9.9 9.6 0.4
30-M13B-3 3/23/2010 | 155 . 1839 296 166,090 94 10,2 04
crAvVerage. [ 844 . |-..208 |-M174:727-1597. | 98 L ¥NALT

O T

[Faciify Average — -~ .|~ 71840 .| 3996, (| LA76.778

' CO, gas sample flow rate was within 10% of initial flow rate throughout all test runs.
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RESULTS 247

Table 2-18:
Quality Control and Quality Assurance
PCDD/PCDF - Extraction Standard Percent Recoveries
Extraction Standard Percent Recoveries, %
Sample Number 13c. 13c. 13c. 3¢, 13c. 13 130 13c.
TCDD | PeCDD | HxCDD | HxCDD | HxCDD | HpCDD | OCDD | TCDF

0_7660_MBO001 94.3 87.2 86.2 86.2 879 86.9 85.9 101
Field Blank 91.6 96 84.8 79.7 81.2 80.7 79.1 95.2
Unit 2 FF Outlet Run 1 88.9 85.6 85.3 85.7 90.8 87.2 84.6 90.9
Unit 2 FF Outlet Run 2 94.9 86.5 84.3 83.6 83.9 85.1 81.7 95.5

Unit 2 FF Outlet Run 3 79.8 84.9 79.6 79 80.7 83 82.4 84.1
Average 90 88 84 83 85 85 83 93
SD 6 5 3 3 4 3 3 6
Min 79.8 849 79.6 79 807 807 791 84.1
Max 94.9 96 86.2 86.2 90.8 87.2 859 101
Within M23 QC TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Extraction Standard Percent Recoveries, %
Sample Number Be. 3c. e, B e, B o 3c. B
PeCDF | PeCDF | HxCDF | HxCDF | HxCDF | HxCDF | HpCDF | HpCDF | OCDF

‘ 0_7660_MBO001 93.7 97.5 85.1 86.7 9041 83.5 83.8 86.1 82
Field Blank 97.4 98.6 81.4 82.3 835 784 78.6 82.6 77
Unit 2 FF Outlet Run 1 90.1 89.4 87.3 87.7 88.5 82.9 84.4 85.7 80.9
Unit 2 FF Outlet Run 2 92.7 91.4 85.9 85.8 85.7 80.6 81.7 82.4 77.7
Unit 2 FF Outlet Run 3 87.8 87.8 80.6 79.6 81.9 75.8 78.5 80.4 77

Average 92 93 84 84 86 80 81 83 79

sD 4 5 3 3 3 3 3 2 2

Min 87.8 87.8 80.6 79.6 81.9 75.8 78.5 80.4 77

Max 97.4 98.6 87.3 . 87.7 90.1 835 84.4 86.1 82

Within M23 QC TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
Table 2-19:

Quality Control and Quality Assurance
PCDD/PCDF — CS/SS Percent Recoveries
CS/SS Percent Recoveries, %
Sample Number 37l B¢ Be. Bc. 3.
TCDD | PeCDD | PeCDF | HxCDF | HpCDF

0_7660_MB001 99.1 104 102 100 103
Field Blank 97.5 99.1 98.3 98.7 102
Unit 2 FF Outlet Run 1 99 104 99.3 99.6 101

Unit 2 FF Outlet Run 2 97.2 106 98.6 99.9 104
Unit 2 FF Outlet Run 3 99.1 106 95.3 98.9 103

Average 98 104 99 99 103
SD 1 3 2 1 1
Min 97.2 99.1 95.3 98.7 101
Max 99.1 106 102 100 104
. Min within M23 QC TRUE TRUE TRUE TRUE TRUE
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Quality Control and Quality Assurance - Metals
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RPD RESULTS

FH BH A B C
Front Empty
Run Number Half H,O0,/HNO, Impinger KMnO, HCI
U1-SDA-I-R1 0.1% 1.4% NA NA 0.9%
U1-SDA-I-R2 1.4% 1.4% NA NA 1.6%
U1-SDA-I-R3 1.6% 1.2% NA 3.4% 1.8%
U1-FF-O-R1 NA 1.0% NA NA NA
U1-FF-O-R2 NA 1.3% NA NA NA
U1-FF-O-R3 NA 1.1% NA NA NA
U2-SDA-I-R1 0.7% 9.6% NA NA 1.7%
U2-SDA-I-R2 1.2% 1.5% NA NA 1.9%
U2-SDA-I-R3 1.0% 5.7% NA NA 1.8%
U2-FF-O-R1 NA 0.9% NA NA NA
U2-FF-O-R2 NA 0.2% NA NA NA
U2-FF-O-R3 NA 0.1% NA NA NA
U3-SDA-I-R1 1.1% 0.8% NA NA 0.1%
U3-SDA-I-R2 1.2% 3.2% NA NA 0.3%
U3-SDA-I-R3 1.1% 0.3% NA NA 1.3%
U3-FF-O-R1 NA 5.6% NA NA NA
U3-FF-O-R2 NA 1.3% NA NA NA
U3-FF-O-R3 NA 2.7% NA NA NA
Field Blank NA NA NA NA NA
Reagent Blank NA NA NA NA NA
Reagent Blank 3/23/10 NA
{
U1-FF-O-R2 U2-FF-O-R2 U3-FF-O-R2

Element RPD RPD RPD

Beryllium NA NA NA

Cadmium NA 1.6% 13.5%

Lead 0.5% 0.3% 12.4%
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Table 2-21
Quality Control and Quality Assurance — Metals (Continued)

Sample Spike and Recovery

FH BH A B Cc
Front Empty
Run Number Half H,0,/HNO, Impinger KMnO, HCI
U1-SDA-I-R3 #1 122% 104% 100% 86% 99%
#2 118% 106% 101% 84% 97%
U1-FF-O-R3 #1 116% 104% 81% 82% 100%
#2 113% 103% 83% 84% 98%
U2-SDA-I-R3 #1 106% 107% 99% 88% 103%
#2 102% 107% 97% 85% 102%
U2-FF-O-R3 #1 123% 96% 102% 81% 104%
#2 122% 96% 99% 76% 103%
U3-SDA-I-R3 #1 124% 116% 87% 100% 101%
#2 122% 110% 87% 102% 101%
U3-FF-O-R3 #1 90% 99% 100% 91% 98%
‘ #2 93% 101% 102% 90% 97%
U1-FF-O-R3 U2-FF-0-R3 U3-FF-O-R3
Element Recovery Recovery Recovery
Beryllium 86% 89% 87%
Cadmium 91% 89% 85%
Lead 98% 97% 97%
Second Source Calibration Verification
Element .25 ppb 1 ppb 50 ppb 100 ppb 250 ppb
QCStd8 QCStd2 QCStd5 QCStd4 QCStd3
Beryllium 124% 100% 97% 99% 95%
Cadmium 100% 96% 100% 94%
Lead 92% 96% 99% 95%
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RESULTS N 2.20
Table 2-22:
Quality Control and Quality Assurance — Method and Field Blanks
Average FH BH A B c
Total Catch  Front Empty
Mercury ug Half  H,0,/HNO, Impinger KMnO, HCI
Field Blank i1 <05 <0.1 <03 <0.2 <05 < 0.4
#2 <0.1 <0.3 <0.2 <05 <0.4
Reagent Blank #1 <05 <01 <0.2 <0.2 <05 <04
#2 <0.1 <0.2 <02 <0.5 <04
Reagent Blank
3/23/10 #1 <05 <05
Field Reagent
Blank Blank
Element Total pg Total pg
Beryllium <0.05 <0.05
Cadmium <0.2 <0.2
Lead 0.308 0207
Method 23 0_7660_MB00O1 Field Blank
Pg P9
Tofals
TCDDs 227 3.98
PeCDDs 0 0
HxCDDs 0 7.15
HpCDDs 3.61 4.94
ocbD 7.89 16.8
TCDFs 0 0
PeCDFs 0 0
HxCDFs 0 42
HpCDFs 0 4.27
OCDF 0 0
Total PCDD/Fs (ND=0; EMPC=0) 5.88 245
Total PCDD/Fs (ND=0; EMPC=EMPC) 17.5 . 48.1
Total PCDDI/Fs (2378-X ND=DL; EMPC=EMPC) 50.5 64.4
Total 2378s (ND=0; EMPC=0) 0.00 9.65
Total 2378s (ND=0.5; EMPC=0) 20.4 202
Total 2378s (ND=1; EMPC=0) 40.7 307
Total 2378s (ND=0; EMPC=1) 11.6 371
Total 2378s (ND=0.5; EMPC=1) 28.1 356
Total 2378s (ND=1; EMPC=1) 44 6 437
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Table 2-23:
Quality Control and Quality Assurance - Miscellaneous
Blanks Result
Acetone (g) <0.0001
HCI DI H,O (mgfl) <0.099
HCI 0.1 N H,S0O, (mg/l) <0.099
HF DI H,O (mg/l) <0.040
Meters - Post Cal Result Limit
61-6 -0.6% <*5%
61-8 -0.4% <+5%
66-11 -0.2% <*5%
66-14 0.3% <:5%
66-22 -0.5% <+5%
66-24 -0.4% <+5%
85-2 1.2% <+5%
85-4 -0.2% <+5%

. End of Section 2 — Results
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DESCRIPTION OF INSTALLATION ' 31

PROCESS DESCRIPTION

The South Broward Resource Recovery facility operates three (3) 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 lbs/hr. Each boiler is equipped
with an SDA for acid gas removal, followed by an 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.

A carbon injection system was recently installed at South Broward for mercury control.
All pertinent equipment for the carbon injection system was supplied by Chemco
Systems of Monongahela, Pennsylvania, with the carbon rate scales being supplied by
Merrick Industries of Lynn Haven, Florida. Each FF 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 on page 3-2.

‘ REFUSE BOILER
AUXILIARY BURNER

ENCLOSED
RECEIVING
AREA

REFUSE FUEL PIT
COMBUSTION GRATE

INDUCED
DRAFT FAN

PROCESS CONTROL 7~

ASH DISCHARGE COOLING TOWER
TURBINE GENERATOR

ELECTRICAL SWITCHYARD

CONDENSERS

‘ Figure 3-1: General Process Schematic
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ON OF INSTALLATION "~ - ] 3-2
PROCESS DESCRIPTION (CONTINUED)

SNCR
INJECTION
SAMPLING CEM
LOCATION LOCATION
CARBON
—- INJECTION
REFUSE SPRAY FABRIC
CHUTE DRYER FILTER
BOILER ABSORBER BAGHOUSE
STACK
| CEM LOCATION—&> {4
SAMPLING
LOCATION i

Figure 3-2: Process Schematic
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DESCRIPTION OF INSTALLATION

vues/D

41

: 3-3
Table 3-1:
Unit 1 Compliance Test Process Data l
PLANT NAME: SOUTH BROWARD Data from DCS Printouts Calculated Lime Feed Rate
2010 Fabric | SDA | Total | Diluton Shurry \
Steam | FF Inlet Filter Inlet SDA H20 | Slurry | Slunry | Slurry Ca0 CaO !
Unit Run Time Flow Temp Delta Temp | Flow flow Flow | Conc. | Specific | Density | Flow
Test No. No. Date Start Stop | klbs/hr| degF In.H20 | degF gpm gpm gpm % Gravity Ib/gal Ibs/hr | Test Run Comments
M-26A 1 1 3/22/2010 1 08:31| 09:31 | 1833 315.0 6.5 507 4 371 277 9.5 25.7 1.071 0.738 4184
HCI 2 3/22/2010 | 09:58 | 10:58 | 184.8 3149 6.5 508.3 36.7 30.2 6.5 17.6 1.096 1.002 390.8 Alltimes based on
3/22/2010 [ 11:30] 12:36 [ 1846 316.5 6.3 505.4 35.8 18.5 173 20.4 1.093 0.970 1009.2 CEMS time
Avg 184.2 3154 6.5 507.0 36.6 25.5 11.1 21.2 1.087 0.903 606.1
M-29/5 1 1 3/23/2010 | 07:43| 09:58 | 183.5 315.0 6.5 505.5 359 252 10.7 28.7 1.064 0.671 4324
Metals 2 3/23/2010 | 10:31| 12:45 | 183.9 3151 6.6 512.1 379 28.5 9.4 28.7 1.060 0.624 350.8 Alitimes based on
PM 3 3/23/2010 [ 13:32| 15:46 [ 183.3 315.0 6.6 514.7 38.0 30.4 7.6 19.6 1.088 0.915 416.7 CEMS time
Avg 183.6 315.0 6.6 510.8 37.3 28.0 9.2 25,7 1.071 0.737 400.0
M-13B 1 1 3/22/2010 | 13:19 | 14:34 | 183.9 315.0 6.5 503.2 348 232 11.6 19.8 1.092 0.966 669.4
HF 2 3/22/2010 | 15:07 | 16:21 184.2 3149 6.4 508.3 35.9 28.7 7.2 17.0 1.090 0.942 406.9 Alltimes based on
3 32212010 |16:30] 17:41 | 184.8 | 3149 | 65 | 5058 | 348 | 248 | 100 | 274 | 1072 | o749 | 4481 CEMS time
Avg 184.3 314.9 6.5 505.8 35.2 25.6 9.6 21.3 1.085 0.886 508.1
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Table 3-2:
Unit 2 Compliance Test Process Data
PLANT NAME: SOUTH BROWARD Data From DCS Printouts Calculated Lime Feed Rate
2010 Fabric SDA Total | Diluton Slurry
Steam | FF inlet| Filter Inlet SDA H20 | Slurry | Slurry | Sluny CaO CaO
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 gapm pm % Gravity Ib/gal Ibs/hr Test Run Comments
M-26A 2 1 3/23/2010 | 07:55( 08:55 | 185.2 | 319.8 6.5 492.3 31.0 19.3 117 33.2 1.064 0.673 472.0
HCI 2 3/23/2010 | 09:30) 10:30 | 183.2 | 3202 6.7 496.5 32.5 2241 10.8 322 1.063 0.659 413.6 All times based on
3/23/2010 | 10:55| 12:06 | 185.3 | 319.9 6.6 495.5 31.8 20.8 10.8 34.3 1.060 0.624 402.5 CEMS tme
Avg 184.6 | 319.9 6.6 494.7 31.7 20.7 11.0 33.2 1.062 0.652 429.4
M-29/5 2 1 3/24/2010 ( 07:53 | 10:06 | 183.9 | 315.1 6.6 486.9 30.3 216 8.7 26.8 1.082 0.858 448.4
Metals 3/24/2010 | 11:03 | 13:35 | 183.7 | 315.2 6.6 492.0 31.4 22.4 9.0 255 1.084 0.880 476.8 All times based on
PM 3/24/2010 | 14:12 | 16:22 | 183.3 | 315.1 6.7 498.9 33.6 24.2 9.5 18.1 1.099 1.044 591.9 CEMS tme
Avg 183.6 | 315.1 6.6 492.6 31.8 227 9.1 23.5 1.088 0.927 505.7
M-23 2 1 3/22/2010 | 10:04 | 14:44 | 184.2 | 318.0 6.6 491.0 31.2 19.8 113 221 1.093 0.978 665.4
dioxins 2 3/23/2010 | 07:36 | 12112 | 184.2 | 319.8 6.6 4947 31.7 20.9 10.8 3341 1.063 0.655 424.4 All times based on
3 3/23/2010 | 12:32 | 17:02 | 183.9 | 320.0 6.7 503.2 33.8 23.1 10.7 233 1.084 0.881 565.6 CEMS tme
Avg 184.1 319.3 6.6 496.3 32.2 21.3 10.9 26.1 1.080 0.838 551.8
M-13B 2 1 3/24/2010 | 07:53 | 09:11 184.3 | 3151 6.6 485.8 29.9 219 8.0 26.7 1.083 0.871 418.6
HF 3/24/2010 | 09:37 | 10:54 | 183.8 | 315.0 6.5 489.5 31.0 213 9.6 27.2 1.080 0.832 480.2 All times based on
3/24/2010 | 11:24| 12:46 | 1836 | 3151 | 6.6 4905 | 30.9 | 219 | 90 | 200 | 1076 | 0.788 | 42556 CEMS time
Avg 183.9 | 315.0 6.6 488.6 30.6 21.7 8.9 27.6 1.080 0.831 441.5
Revision inal
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WHEELABRATOR SOUTH BROWARD, INC.
FT. LAUDERDALE, FL

DESCRIPTION OF INSTALLATION

Table 3-3:
Unit 3 Compliance Test Process Data

CleanAir Project No: 10955-4

PLANT NAME: SOUTH BROWARD Data From DCS Printouts Calculated Lime Feed Rate
2010 Fabric SDA Total | Diluton Slurry
Steam | FFinlet | Filter Inlet SDA H20 | Slurry | Sluny | Slurry Ca0O Ca0
Unit Run Time Flow Temp Delta Temp | Flow flow Flow | Conc. | Specific | Density | Filow
Test No. No. Date Start Stop | klbs/hr| degF In. H20 | deg F _gpm gpm m % Gravity Ib/gal lbs/hr | Test Run Comments
M-26A 3 1 3/24/2010 | 07:45| 08:45 | 184 .1 315.0 6.8 464 .8 31.7 225 9.2 25.8 1.084 0.879 483.6 i
HCI 2 3/24/2010 [ 09:16 | 10:16 | 184.2 3151 6.7 462.8 308 19.4 11.4 27.6 1.081 0.840 573.0 Alltimes based on
3/24/2010 [ 10:54 | 11:54 | 184 .1 314.8 6.7 466.9 31.4 215 10.0 28.8 1.076 0.792 472.8 CEMS time
Avg 184 .1 315.0 6.7 464.8 31.3 211 10.2 27.4 1.080 0.837 509.8
M-29/5 3 1 3/22/2010 | 8:47 | 11:05 | 184 .1 315.0 6.9 471.8 354 253 10.1 23.5 1.084 0.874 531.2
Metals 2 3/22/2010 [ 11:43 | 13:57 | 1840 315.2 6.8 467.5 324 19.9 12.5 23.4 1.092 0.967 7229 Alltimes based on
PM 3 3/22/2010 | 14:24 | 16:39 | 184.2 314.9 6.7 470.4 33.0 214 11.5 23.6 1.089 0.927 641.3 CEMS time
Avg 184.1 315.0 6.8 469.9 33.6 222 1.4 23.5 1.088 0.923 631.8
M-13B 3 1 3/23/2010 |12:41| 13:54 | 183.8 31561 7.0 481.9 38.1 273 10.8 22.5 1.082 0.850 551.8
HF 2 3/23/2010 | 14:31| 1539 | 184.4 3149 7.0 487.0 39.8 29.8 10.0 20.0 1.087 0.906 5414 Alitimes based on
3/23/2010 | 1554 | 17:02 | 1839 | 3150 69 | 4795 | 367 | 256 | 111 | 21.9 | 1.086 | 0898 | 598.1 CEMS time
Avg 184.0 315.0 7.0 482.8 38.2 27.6 10.6 21.4 1.085 0.885 563.8

Revision 0, Final
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CleanAir.

WHEELABRATOR SOUTH BROWARD, INC.
FT. LAUDERDALE, FL CleanAir Project No: 10955-4 ‘

'DESCRIPTION OF INSTALLATION - _
DESCRIPTION OF SAMPLING LOCATIONS

Sampling point locations were determined according to EPA Method 1.

Table 3-4 outlines the sampling point configurations. Figures 3-3 through 3-5, on pages
3-7 through 3-9, 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 _ per Point Minutes Figure
Units 1, 2 and 3 SDA Inlets
Hydrogen Chloride 26A 1-3 1 1 60 60 33
Mercury 29 1-3 1 1 5 120 3-4
Units 1, 2 and 3 FF Qutlets
Particulate, Be, Cd, Pb and Hg 5/29° 1-3 5 5 5 125 3-5
Hydrogen Chloride 26A" 1-3 1 1 60 60 NA
Fluorides 13B 1-3 5 5 2.5 62.5 3-5
PCDDs/PCDFs (Unit 1 only) 23 1-3 5 5 10 250 3-5

' Hydrogen chloride Inlet testing utilized a modification of EPA Method 26A (single point constant
sampling rate).
2 FF Outlet metals testing was done in conjunction with EPA Method 5 particulate sampling.

Revision 0, Final



CleanAir.

WHEELABRATOR SOUTH BROWARD, INC.
‘ FT. LAUDERDALE, FL CleanAir Project No: 10955-4

DESCRIPTION OF SAMPLIG LATIONS (CONTINUED)

'Iq 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 (HCI Sampling)
(Units 1, 2 and 3 are identical)

Revision 0, Final



CleanAir.

WHEELABRATOR SOUTH BROWARD, INC.
FT. LAUDERDALE, FL CleanAir Project No: 10955-4 '

3-8

-, PO

AMPLING POINT DETERMINATION (CONTINUE

|< 105 in. —

Port 2

Up

Gas Flow
Out of Page

Sampling Point Port to Point Distance (in.)
1 102.8
2 98.0
3 92.6
4 86.4
5 78.9
6 67.7
7 373
8 263
9 18.6
10 12.4
11 7.0
12 22
Diameters to upstream disturbance: >2.0 Limit: 2.0
Diameters to downstream disturbance: >0.5 Limit: 0.5

Figure 3-4: SDA Inlets - Sampling Point Determination (Hg Sampling)
(Units 1, 2 and 3 are identical)
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CleanAir.

WHEELABRATOR SOUTH BROWARD, INC.
. FT. LAUDERDALE, FL

DESCRIPTION OF SAMPLING LOCATIONS (CONTINUED)
lﬂ 96 in. b!
CEM
PORT
[ 1]

v+ o+ 4 4]

GAS FLOW

INTO THE
+ + 4+ o+ 4 |NTO

OPACITY| -+ -+ + + +

MONITOR
® ]

°+ 4+ o+ 4+ 4°

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 3-5: FF Outlets - Sampling Point Determination
(Units 1, 2 and 3 are identical)

. End of Section 3 — Description of Installation

Revision 0, Final
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CleanAir

WHEELABRATOR SOUTH BROWARD, INC.
. FT. LAUDERDALE, FL CleanAir Project No: 10955-4

| Clean Air Engmeermg followedprocedures as detalledm EPA Methodsl 2 : T
3B, 4,5,9, 13B, 22, 23, mod. 26A and 29. The following table summarizes the
methods and the1r —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 Molecutar 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 13B “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”

! Hydrogen chloride testing utilized a modification of EPA Method 26A (single point constant sampling rate) at the
inlet and outlet sampling locations.

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 EPA “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, INC.
’ FT. LAUDERDALE, FL CleanAir Project No: 10955-4

“APPENDIX <

TEST METHOD SPECIFICATIONS ...ttt ettt ettt e e A
SAMPLE CALCULATIONS. ..ottt sttt e e B
PLANT DATA..........c.c.......... teh et e et nn e s et neaensanteneeesteesaeesneennnesseenannesnnenniess O
PARAMETERS ... .ot ettt ettt et e st eae s D
QAJQC DATA . e e ettt s e s b e st e sat e s bt e e she e e aes E
ASTM D 6866-08 AND 7459-08 CO, SAMPLING/ANALYSIS RESULTS.......ccceeivnveienen. F
FIEL D DA T A ittt et et e et e ettt e b e e sbe e sbe et e sae e s st et e e s G
FIELD DATA PRINTOUTS ...ttt ettt e e en e nee e H
LABORATORY DATA. ..ttt et e st s te e s rae e e san e reesaees |
PERTINENT CERTIFICATIONS ..ot ettt ettt e s e s J
CORRESPONDENCE AND CLARIFICATIONS .........ooiiiie et K
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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
Fliter 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 Qutlets

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

Gas Density, Moisture, Flow Rate

Standard Method Specification

Actual Specification Used

N/A
N/A
N/A
[sokinetic (90-110%)

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

248°Fx25°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 matenal)

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'F+25°F

Type S

0.805
Wind-Tunnel
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

Exil 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

{mpinger 8

Gas Density Determination
Sample Collection

Sample Collection Medium
Sample Analysis

Sample Recovery Information
Probe Brush Material

Probe Rinse Reagent

Probe Rinse Wash Boftle Matenial
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

Additiona} Analysis

EPA Method 5/29

Standard Method Specification

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 29 Recovery Flow Chart
Glass or Teflon

See Recovery Flow 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
Modifled Greenburg-Smith
Greenburg-Smith

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

Muiti-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)

Sininl i
o Filter Thermocouple

Holder

Nozzle

l Heated Probe

Pitot
Manometer

Vacuum

/ Gauge

Temperatures (°F) :

By-Pass Main

Orifice TN Valve Valve
and l

Manometer

Vacuum Line

w.__Air-Tight
Pump

IGS Bag

Impinger Contents
Impinger 1 Empty
Impinger 2 100 ml 5% HNQO; / 10% H,0;
Impinger 3 100 ml 5% HNO; / 10% H,0,
Impinger 4 Empty
Impinger 5 100 ml 4% KMnO, / 10% H,SO0,
Impinger 6 100 ml 4% KMnO, / 10% H,SO4
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

Rinse 3X with D.). water

Rinse 3X with metals grade acetone

4

Allow to air dry

Cover all openings with parafilm




Container 1
Tared Quartz Filter
Petri Dish

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

:

Remove any particulate or
filter fiber to sample
container

EPA Method 29

Sample Recovery Flowchart
(includes Mercury and Particulate Matter)

Tare ail sample containers before sample collection

Mark ali 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 3
Probe Rinse
250 ml Polyethylene

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

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

'

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

Visual Inspection

Container 2
Acetone Rinse
250 ml Glass

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

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

;

Visual Inspection

}

Label container and
measure volume by weight

]

Label container and
measure volume by weight

Container 7
Acetone Blank
250 mi Glass

v

100 mi of acetone ‘

Container 8A
Nitric Acid Blank
1000 mi Plastic

300 mi of 0.1N HNO3

Container 88
Water Blank
250 mi Plastic

Container 4
1000 mi Polyethylene

Container 5A
250 ml Polyethylene

Container 5B
_ 950 ml Glass

Container 5C
250 ml Glass

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

!

Impingers 5, 6 and
U-bends

Impinger 4 and U-bend

Measure impinger volume b;|
weight

{

Transfer to sample container

¢ ' !

Measure impinger volume by!
weight

Measure impinger volume by
weight

! v

Transfer to sample container

Transfer to sample container

If brown spots remain in
impingers, remove residue
with 25 ml of 8N HCl total for
both impingers

!

Pour HCI rinse into bottle
containing 200 mi of water

Label container and
measure volume by weight

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

i I ¢

Rinse 3X with 100 mi of
water

| I }

Labei container and
measure volume by weight

Rinse with 100 mi of 0.1N
HNO3

Rinse each piece 3X with a
total of 100 mi 0.1N HNQ3

Visual Inspection Visual Inspection

Label container and
measuse volume by weight

Visual Inspection

L
Label container and
measure volume by weight
Container 9 Container 10
5%HNO3/10%H202 Bla@ Permanganate Blank
500 ml Plastic 500 ml Glass

100 ml of water

‘ 200 ml of absorbing solution ‘ 100 ml KMnQO4 solution 1

Container 6
Silica Gel

Measure and record

impinger, volume by weight,
record condition of indicating
gel
v_

[ Recycle silica gel 1

Container 11
HCI Rinse Blank
250 ml Glass

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

Container 12
Filter Blanks
Petri Dish

3 clean, unused filters




Container 1

Filter

[

EPA Method 29
Analytical Flowchart

Container 3

(includes Mercury and Particulate Matter)

Container 4

Gontainer 5A

Analytical Fraction 2B

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

{(HNO3)

h

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 0.1 mg

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

concentrated nitric acid -~

d

A

Filter and dilute to known
volume
Analytical Fraction 1

4
Analyze by ICP, GFAAS o
ICP/MS for target metals
except Hg
Analytical Fraction 1A

Reduce volume to near
dryness and digest with
HNO3 and H202

A

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

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

Digest with acid and
permanganate and analyze
for Hg by CVAAS

Contalner 2 Probe liner, nozzle and Impi i
s mpingers 1,2,3 Impinger 4
Acetone Rinse front half filter (HNO3/H202) (0.1N HNO3)
Acid Rinse -
Y v v Y __
. . ) - ) 75 to 100 ml aliquot taken for Digest with acid and
Reduce to dryness in a tared Acidify to pH2 with Acidify to pH2 with . ermanganate at 95 degrees|
beaker concentrated HNO3 concentrated HNO3 CVAAS for Hg analysis P g o

C in a water bath for 2 hours
Analytical Fraction 3A

Analyze aliquot for Hg using
CVAAS

Container 58
impingers 5 and &
(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 5C
Impingers 5and 6
{8N HCI)

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

Analyze aliquot for Hg using
CVAAS




Specification Sheet for

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

Other Parameters 10 be Determined from Train

EPA Method 29

Units 1,2 and 3 SDA Inlets
Trace Metals (including Mercury)
Gas Density, Moisture, Flow Rate

___Standard Method Specification

Actual Specification Used.

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

Other Components
Description

Location

Operating Temperature

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

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

248°F1+25°F

Type S

N/A

Geometric or Wind Tunnel
Attached to Probe

Dry Gas Meter

+2%

N/A

NA

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

Teflon (or other non-metallic)
N/A

248°F+25°F

Quartz or Glass Fiber

N/A
N/A
N/A

120 minutes

24

S minutes

Isokinetic (90-110%)

Borosilicate Glass
Button-Hook
Borosilicate Glass
10'

248'F£25°'F

Type S

0.825
Wind-Tunnel
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°F125°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

{mpinger 4

Impinger 5

lmpinger 6

Impinger 7

impinger 8

Gas Density Determination
Sampie 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 29

Standard Method Specification

Actual Specification Used

Ground Glass or Equivalent
Direct Glass Connection
7

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

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

Muiti-point integrated
Flexible Gas Bag
Orsat or Fyrite Analyzer

Non-metallic swab or bristle

0.1N Nitric Acid

Glass or Teflon

Polyethylene or glass

Yes

Petri Dish - Glass or Polystyrene
Yes

See Method 29 Recovery Flow Chart
Glass or Teflon

See Recovery Flow Chart

Volumetric or Gravimetric

See Method 29 Analytical Flow Chart
See Method 29 Analytical Flow Chart
See Method 29 Analytical Flow Chart
None

Screw Joint with Silicone Gasket
Direct Glass Connection
7

Modified Greenburg-Smith

Modifled Greenburg-Smith
Greenburg-Smith

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

Multi-Point Integrated
Vinyl Bag
CEM

Teflon Mat

0.1 N Nitric Acid

Teflon

Polyethylene

Yes

Polyethylene

Yes

See Recovery Flow Chart
Teflon

See Recovery Flow Chart

Gravimetric and Volumetric
For Metals Analysis

See Analytical Flow Chart
See Analytical Flow Chart
None




EPA Method 29 SDA Inlet
\ Sampling Train Configuration

Temperatures (°F)

T Filter
Nozzle IZUIZ1Z) Holder
j Teflon
Heated Line
Probe J 4 / Thermometer

@m v 4 Check
Valve
Impingers &
72\

Heated
Area |
Type-S [ [ lll » y 1] o
Pitot '
Pitot
Manometer
1 2 3 7
Temperatures (°F) Vacuum
Orifice ——— By-Pass Main Gauge
and At Vane:  vawe K
Manometer

I Vacuum Line
D,{Ay ei?s ~_Air-Tight
* Pump
Impinger Contents
Impinger 1 Empty
Impinger 2 100 ml 5% HNO; / 10% H,0,
Impinger 3 100 ml 5% HNO; / 10% H,0,
Impinger 4 Empty
Impinger 5 100 ml 4% KMnO, / 10% H,S0,
Impinger 6 100 ml 4% KMnO,4 / 10% H,SO,
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

Rinse 3X with D.I. water

Rinse 3X with metals grade acetone

Allow to air dry

Cover all openings with parafilm




EPA Method 29
Sample Recovery Flowchart

(inctudes Mercury)

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 Tefion 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 Fliter
Petri Dish

I

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

A

Remove any particulate or
filter fiber to sample
container

Container 3
Probe Rinse
250 ml Polyethylene

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

v

Brush/rinse 3X with a total of
100 ml 0.1N HNQO3

Container 4
1000 ml Polyethylene

" Back half (BH) filter
housing, Z-piece,

impingers 1, 2, 3 and
U-bends

l

Measure impinger volume by
weight

A

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

! Container 8A
Nitric Acid Blank
1000 mi Plastic y

J—

}

Visual Inspection

:

Transfer to sample container

.

Label container and
measure volume by weight

Container 8B
Water Blank
250 ml Plastic

v

300 mi of 0.1N HNO3

Container 8

5%HNO3/10%H202 Blank
500 ml Plastic

.

100 mi of water

Container 10*
Permanganate Blank
500 mi Glass

h 4

!

lLRinse each piece 3X with a

total of 100 mi 0.1N HNO3

!

Visual Inspection

!

Labe! container and
measure volume by weight

Container 11
HCI Rinse Blank
250 ml Glass J

h 4

Container 5A
250 ml Polyethylene

Impinger 4 and U-bend

~

—

T

5

Container 5B
950 ml Glass

}

Container 6
Silica Gel

Impingers 5, 6 and
U-bends

Measure and record
impinger, volume by weight,
record condition of indicating
gel

Measure impinger volume by
weight to within 0.5 ml

Measure impinger volume by
weight

v

Recycle silica gel

|
v

l

\ 4

]
Transfer to sample container

|

Transfer to sample container

v

v

Rinse with 100 mi of 0.1N
HNO3

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

.

'

Container 5C
250 ml Glass
O

—

Visual Inspection

I

Rinse 3X with 100 ml of
water

I

A 4

If brown spots remain in
impingers, remove residue
with 25 mi of 8N HCI total for
both impingers

Label container and
measure volume by weight

Visual Inspection

Container 12
Filter Blanks
Petri Dish

200 ml of absorbing solution

100 ml KMnQ4 solution

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

3 clean, unused fitters

}

Pour HCI rinse into bottle
containing 200 mi of water

2

Label container and
measure volume by weight

}

Label container and
measure volume by weight




EPA Method 29
Analytical Flowchart

{includes Mercury)

7 Container 3 Container 4 Container A
Contalner 1 Probe liner, nozzle and Impingers 1, 2, 3 Impinger 4
Filter front half filter Acid Rinse {HNO3/H202) (0.1N HNO3)

A . ¥ Y
- ) - ) 75 to 100 ml aliquot taken for Digest with acid and
Acidify to pH2 with Acidify to pH2 with CVAAS for I-?g analysis permanganate at 95 degrees
concentrated HNO3 concentrated HNO3 Analytical Fraction 2B C in a water bath for 2 hours
Analytical Fraction 3A

Reduce voiume to near Reduce volume to near ] )
dryness and digest with HF dryness and digest with Analyze aliquot for Hg using
and concentrated HNO3 HNO3 and H202 CVAAS
Container 5B
y Impingers § and 6

Filter sample and dilute with
150 mi of D.1. water
Analytical Fraction 2A

(KMn04) Y

N
Digest with acid and
v v pemanganate at 95 degrees
yars . - C in a water bath for 2 hours
Analyze by ICP, GFAAS o Digest with acid and Analytical Fraction 3B
ICP/MS for permanganate and analyze
target metals except Hg for Hg by CVAAS

y
Divide into 0.5 g sections
and digest each section with
concentrated HF and HNQ3

Analyze aliquot for Hg using
CVAAS

T Container §C
5 Impingers & and 6
- - - - - - (8N HCY) /
Filter and dilute to known Remove 50 to 100 ml aliquot Digest with acid and . . —
volume for Hg analysis by CVAAS » permanganate at 95 degrees Analyze aliquot for Hg usmg)
Analytical Fraction 1 Analytical Fraction 18 C in a water bath for 2 hours CVAAS L
l Digest with acid and

permanganate at 95 degrees
C in a water bath for 2 hours
Analytical Fraction 3C

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

except Hg
Analytical Fraction 1A
e

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

_Standard Method Specification

Actual Specification-Used

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 Equlpment

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

Filter Support Material
Cyclone Matenial
Filter Heater Set-Point

Filter Material

Other Components
Description

Location

Operating Temperature

N/A

N/A

N/A

Isokinetic (80-110%) 1 cfm maximum

Stainless Steel or Glass
Button-Hook or Elbow
Stainless Stee! 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

5.4°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 Quariz 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 (80-110%) 1 cfm maximum

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

Type S

0.812
Wind-Tunnel
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
Norne
248°F+25°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 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,O 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 Polyethylene
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 Fiow Chart
lon Chromatography

None




EPA Method 13B

Glassware Preparation Procedures

Wash with soap and hot tap water

l

Rinse 3X with hot tap water

y

Rinse 3X with D.I. water

l

{ Rinse 3X with acetone R

Allow to air dry ‘

y

Cap all openings with Kim Wipes




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 gef for two hours at 350 degrees F (175 degrees C)

Contalner 1
Polyethylene

Filter, probe nozzle, probe
fitting, probe liner,
impingers 1, 2, 3,
connecting glassware,
filter holder

Measure and record volume
of impingers 1,2, 3

2

Transfer into polyethylene
container

v

Add filter to sampie
container

v
Brush/rinse each piece 3X
with D.I. water. Use less
than 500 ml for entire wash.
Add to sample container

v

Label container, seal, mark
liquid level

Container 2
Sample Blank

Polyethylene

Place unused filter in sample
container

Container 3
Silica Gel

Measure volume by weight,
note any color change

Add volume of water equal
to total volume in
Container 1

l

Visual Inspection

!

Label container and
measure volume by weight

Recycle silica gel




Container 1

Filter sample through
Whatman 541 filter paper

T
Filtrate
h 4

Mix filtrate and fused solids
and ditute to 1 liter using D.1.
water

!

Anatyze for total flucride
using ion chromatography or
ion specific electrode (ISE).

ISE analysis requires
conditioning of the sample
by acid-distillation

EPA Method 13B

Analytical Flowchart

Filter and solids

Container 2

A

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

Analyze the same as
Container 1




Specification Sheet for

Source Lacation Name(s)
Poliutant(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

Veloclty Measuring Equipment
Pitot Tube Design

Pitot Tube Coefficient

Pitot Tube Calibration by

Pitot Tube Attachment

Metering System Consale
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
Filter Support Material
Cyclone Material
Filter Heater Set-Point
Filter Material

Other Components
Adsorbent Module
Location

Operating Temperature

EPA Method 23

Unit 2 FF Qutlet

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
tsokinetic (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%

NIA

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

Glass Frit

N/A

248°F+25°F

Glass Fiber - Toluene Extracted

XAD-2 Trap
After filter and condenser
<B88°F

250 minutes

25

10 minutes
Isokinetic (90-110%)

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

Type S

0.834
wind-Tunnel
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-l 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 Matenai

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 Bottie

Impinger Storage Container

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

Additional Analysis

EPA Method 23

Standard Method Specification

Actual Specificatlon 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/Methylene 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 Fiow 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

Gravimetnc

For Organic Analysis
Organic Analysis
Archive

None




EPA Method 23

Glassware Preparation Procedures

Wash with soap and hot tap water

y

Rinse 3X with hot tap water

y

Rinse 3X with D.I. water

y

Oven dry at 450 degrees F for 2 hours

y

Rinse 3X with acetone

Rinse 3X with methylene chloride (MeCI2)

Allow to air dry

Cover all openings with MeCI2 cleaned aluminum foil ‘




€2-v

EPA Method 23 -
Sample Recovery Flowchart

Tare all sample containers before sample collection

Seal all sample containers with Teflon tape
If recycling, bake silica gel for two hours at 350 degrees F (175 degrees C)

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

Container 4
Glass fiber MeCI2
extracted filter

XAD-ll Resin Adsorbent
Module

Container 2
500 ml Glass

250 m! Glass
A A 2
Remove Wlﬂ'1 tweezers to Probe liner, nozzle, Z-piece, condenser and
plastic container. Remave Measure and record weight cyclone bypass and filter any other connecting lines
any particulate or filter fiber holder to adsorbent modufe

into sample container.

' !

Container 3
250 ml Gllass

v

Probe liner, nozzle,
cyclone bypass and filter
holder

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

R Brush/rinse each piece 3X

Rinse each piece 3X with
Tightly cap both ends, iabel with acetone

Visual Inspection acetone

Soak with 3 separate
portions of toluene for 5
minutes each

Rinse each piece 3X with
toluene

and cover with aluminum foil

Container 4
Impinger water
1000 ml Glass

v

Store at ice temperature.
Transport to laboratory with

ice packs J
1

Label container and measure
l volume by weight

Visual Inspection

Measure and record weight

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

:

Archive

| |
v

Visual Inspection

!

Label container and measure
volume by weight

Silica Gel

Container 5
Filter Blank
250 ml Glass

Container 6
Acetone Blank
250 ml Glass

Container 7
Toluene
250 m! Glass

Measure volume by weight,
note any change in color

|

Clean, unused filter

200 ml of acetone from rinse
bottle

100 ml of toluene from rinse
bottle

Recycle silica gel




vZ-v

EPA Method 23
Analytical Flowchart

Log each sample in shipment and verify against chain-of-custody sheet

Note liquid levels in the sample containers and confir on the chain-of-custody sheet condition
All samples must be extracted within 30 days of collection

All samples must be analyzed within 45 days of extraction

All laboratory glassware must be cleaned as described in Section 3A of the "Manual of Analytica
Methods for the Analysis of Pesticides”

Container 1
Glass fiber filter Module

—_—

k

Container 2

XAD-Il Resin Absorbent

Container 3
Toluene

acotone/methylene
chloride (MeCl2)

) A A

Transfer to extraction

thimbte

Concentrate sample to Add internal standard
volume of 1 to 5 m! and add solution and concentrate to
to extraction thimble 1-5ml

Transfer to extraction
thimble

Add infernal standard Dissolve sample in 5 ml of

; < hexane and analyze by
solution GC/MS

Place thimble in extractor
and extract for 16 hours

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

Dissolve sample in 5 ml of hexane and analyze by gas
chromatography coupled to a mass spectrometer
(GC/MS)

DB-5 capillary column

A

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

Containers 5,6,7,8
Reagent blanks

Glass fiber fitter
acetone
MeCl2
toluene
XAD-1l Resin

Anaiysis by GC/MS, DB-5
capillary column

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

Audit Sample

A

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
Filter 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 Outlets
Hydrogen Chlornide (HC)
Gas Density, Moisture

Standard Method Specification

Note: Moditication inciudes the use of tull-size
impingers instead of midget impingers.

Actual Specification Used

N/A
N/A
N/A
Constant Rate (110%)

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>41QF)

N/A
N/A
N/A

60 minutes

1

60 minutes

Constant Rate (+10%)

None

N/A

Borosilicate Glass

4 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
1.0°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

tmpinger 4

Impinger 5

Impinger 6

Impinger 7

Impinger 8

Gas Density Determination
Sample Collection

Sampie Collection Medium
Sample Analysis

Sample Recovery Information

Probe Brush Material

Probe Rinse Reagent

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

Filter Storage Container

Impinger Contenis Recovered?
Impinger Rinse Reageni

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 26A (modified)

Standard Method Specification

Actual Speclification 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

N/A

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




EPA Method 26A

Glassware Preparation Procedures

Wash with soap and hot tap water

Rinse 3X with hot tap water

A

} Rinse 3X with D.1. water /

F Rinse 3X with acetone —/

Allow to air dry

f Cap all openings with Kim Wipes (




8Z-V

Teflon Filter

A

Archive or discard

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 Tefion tape

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

Container 2

Suifuric Acid Blank
{H2804)

250 mi Plastic

Container 1 .
250 mi Plastic Silica Gel

A

200 ml of 0.1N H2SQ4
diluted to approximate
volume of samples using
water from rinse bottle

Impingers 1, 2, 3 and Measure volume by weight,
U-bends note any color change

A

Empty contents into N
container Recycle silica gel

A

Rinse components 3X with
D.l. Water

Label container and
measure volume by weight

|

Visual Inspection




62-V

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 confirm on the chain-of-custody sheet

condition

Container 1
Back half filter holder,
Impingers 1, 2, 3 and
connecting glassware

A

Quantitatively transfer each
sample to a volumetric flask
and dilute with water

A

Analyze by ion
chromatography for total
chloride

Report results as HCI

Reagent Blanks

A

Analyze by ion
chromatography for total
chloride

Audit Samples

Audit samples must be
analyzed the same as field
samples
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

USEPA Method 5/29 (Particulate/Metals)

Sampling, Velocity and Moisture Sample Calculations

EPA Method 1-4 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.

1. Volume of water collected (wscf)

Vi = (0.04706 )(v.)
Where:
Vie = total volume of liquid collected in impingers and silica gel (ml)
0.04706 = jdeal gas conversion factor (ft* water vapor/ml or gm)
Viwstd = volume of water vapor collected at standard conditions (ft)

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

(7687 B+ )

% _ 13.6
o (460+T,)
Where:
Ppar = barometric pressure (in. Hg)
Tm = average dry gas meter temperature (°F)
Vn = volume of gas sample through the dry gas meter at meter
conditions (dcf)
Yy = gas meter correction factor (dimensionless)
AH = average pressure drop across meter box orifice (in. H,0)
17.64 = standard temperature to pressure ratio (°R/in. Hg)
13.6 = conversion factor (in. H;O/in. Hg)
460 = °F to °R conversion constant
Vinstd = volume of gas sampled through the dry gas meter at standard

conditions (dscf)

3. Sample gas pressure (in. Hg)

Pg
IJJ = })bar + ﬁ
Where
Prar = barometric pressure (in. Hg)
Py = sample gas static pressure (in. H,0)
13.6 = conversion factor (in. H,O/in. Hg)
Pe = absolute sample gas pressure (in. Hg)
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Clean Air Project No: 10955 EPA Method 1-4 Calculations

Wheelabrator South Broward, Inc.
Unit 1 FF Outlet .

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

3816 .44
[18'3036_g(r,—sz)+273.15—46.13]
e
P =
Y 254
Where:
Ts = average sample gas temperature (°F) = 295.20 °F
18.3036 = Antoine coefficient = 18.3036 °K
3816.44 = Antoine coefficient = 3816.44 °K
27315 = temperature conversion factor = 273.15 °K
46.13 = Antoine coefficient = 46.13 °K
25.4 = conversion factor = 254 mm Hg/in. Hg
5/9 = Fahrenheit to Celsius conversion factor = 5/9 °CI°F
32 = temperature conversion (°F) = 32 °F
P, = vapor pressure, actual (in. Hg) = 29.29 in. Hg

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

P v = P Ky

Where:
Ps = absolute sampie gas pressure (in. Hg) = 29.29 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.29 in. Hg

6. Moisture measured in sample (% by volume)

B - szrd
wo
(Vmsld + Vw:ld)
Where:
Vistd = volume of gas sampled through the dry gas meter at standard = 77.169 dscf
conditions (dscf)
Vistd = volume of water collected at standard conditions (scf) = 21.80 scf
Boo = proportion of water measured in the gas stream by volume = 0.2203
= 22.03 %
7. Saturated moisture content (% by volume)
P
B ws - -
P,
Where:
P = absolute sample gas pressure (in. Hg) = 29.29 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.29 in. Hg
Bus = proportion of water vapor in the gas stream by volume at 1.0000
saturated conditions = 100.00 %
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Wheelabrator South Broward, Inc.

. Clean Air Project No: 10955 EPA Method 1-4 Calculations
Unit 1 FF Outlet

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

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

saturated conditions

Byo = proportion of water measured in the gas stream by volume = 0.2203
By = actual water vapor in gas = 0.2203
= 22.03 %
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 (%) = 9.7 %
(0% = proportion of oxygen in the gas stream by volume (%) = 9.6 %
100 = conversion factor (%) = 100 %
N,+CO = proportion of nitrogen and CQ in the gas stream by volume (%) = 80.74 %

. 10. Molecular weight of dry gas stream (Ib/lb-mole)
CO, 0. N, +CO
M, ~( CQ)( z)+(MO)( 2)+( Nwo)( , +CO)
(100 /(100 : (100

Where:
Mcoz = molecular weight of carbon dioxide (Ib/lb-mole) = 44.00 Ib/Ib-mole
Mg, = molecular weight of oxygen (Ib/ib-mole) = 32.00 Ib/lb-mole
Mnzsco = molecular weight of nitrogen and carbon monoxide (Ib/Ib-mole) = 28.00 Ib/lb-mole
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 97 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.6 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.7 %
100 = conversion factor (%) = 100 %
Mg = dry molecular weight of sample gas (Ib/lb-mole) = 29.93 Ib/lb-mole

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

M, =(M,)1-B,)+(M,,XB,)

Where:
B., = proportion of water vapor in the gas stream by volume = 0.2203
My = dry molecular weight of sample gas (Ib/ib-mole) = 29.93 Ib/Ib-mole
Mizo = molecular weight of water (Ib/ib-mole) = 18.00 Ib/lb-mole
M, = molecular weight of sample gas, wet basis (Ib/Ib-mole) = 27.30 Ib/lb-mole
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 EPA Method 1-4 Calculations

Unit 1 FF Outlet

12. Velocity of sample gas (ft/sec)

—Y [T, +460
& - (K”XC”)(W{ (M,)(PS)J

Where:
K, = velocity pressure constant = 85.49
C, = pitot tube coefficient = 0.81
M, = wet molecular weight of sample gas, wet basis (Ib/Ib-mole) = 27.30 Ib/\lb-mole
P = absolute sample gas pressure (in. Hg) = 29.29 in. Hg
T, = average sample gas temperature (°F) = 295.20 °F
VAP = average square roots of velocity heads of sample gas (in. H,0) = 0.689 Yin. H,0
460 = °F to °R conversion constant = 460
V, = sample gas velocity (ft/sec) = 46.10 ft/sec

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

2, = (60)(4,)(v,)

Where:
As = cross sectional area of sampling location (ft%) = 64.00 2
Vs = sample gas velocity (ft/sec) = 46.10 ft/sec
60 conversion factor (sec/min) = 60 sec/min
Q, = volumetric flow rate at actual conditions (acfm) = 177,014 acfm

14. Total flow of sample gas (scfm)

o (@, )[29 92][1;8+ 460J
+460

Where:
Q, = volumetric flow rate at actual conditions (acfm) = 177,014 acfm
P = absolute sample gas pressure (in. Hg) = 29.29 in. Hg
29.92 = standard pressure (in. Hg) = 29.92 in. Hg
Ts = average sample gas temperature (°F) = 295.2 °F
68 = standard temperature (°F) = 68 °F
460 = °F to °R conversion constant = 460
Qs = volumetric flow rate at standard conditions, wet basis (scfm) = 121,153  scfm

15. Dry flow of sample gas (dscfm)

Q. =(Q:X1_Bw)

Where:
B., = proportion of water vapor in the gas strearn by volume = 0.2203
Q; = volumetric flow rate at standard conditions, wet basis (scfm)- = 121,159 scfm
Qgtg = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 dscfm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 EPA Method 1-4 Calculations
Unit 1 FF Outlet

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

209-0
Qnd7 = (Qnd 2
209-7
Where:

Qg =-volumetric flow-rate-at standard conditions, dry basis (dscfm) = 94,473 dscfm
O, = proportion of oxygen in the gas stream by volume (%) = 9.6 %
20.9 = oxygen content of ambient air (%) = 20.9 %

7 = oxygen content of corrected gas (%) = 7.0 %
Qqa7 = volumetric flow rate at STP and 7%0,, dry basis (dscfm) = 77,005 dscfm

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

Qi = (Q.rfd—min )(60)

Where
Qsta-min = volumetric flow rate, english units (ft*/min) = 94,473 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Qgigohr = volumetric flow rate, hourly basis (dscf/hr) = 5,668,358 dscf/hr

18. Metric Conversion of Gas Volumes (Qgq4 example)

60
Qstd-meln'c = (Q'"d_e"gmh {35 3 1 ]

Where:
Qstd-angish = volumetric flow rate, english units (ft*/min) = 94473 dscfm
35.31 = conversion factor (ft/m?) = 3531 ftm?>
60 = conversion factor (min/hr) = 60 min/hr
Qstg-metric = volumetric flow rate, metric units (m*hr) = 160,531  drystd m¥hr

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

32 + 460
QNomaI = (Qsld —metric

68 + 460
Where:
Qeta-metric = volumetric flow rate, metric units (dry std m*/hr) = 160,531 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) = 149,586 dry Nm®/hr
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Clean Air Project No: 10965 EPA Method 1-4 Calculations

Wheelabrator South Broward, Inc.
Unit 1 FF Outlet .

20. Percent isokinetic (%)

; _ (0.09450)(7; + 460)¥,...0)
P IR 0 - 8.)

Where:
D, = diameter of nozzle (in) = 0.270 in.
By, = proportion of water vapor in the gas stream by volume = 0.2203
Ps = absolute sample gas pressure (in. Hg) = 29.29 in. Hg
Ts = average sample gas temperature (°F) = 295.2 °F
Vinstd = volume of gas sample through the dry gas meter at standard = 77.169 dscf

conditions (dscf)

Vs = sample gas velocity (ft/sec) = 46.10 ft/sec
0 = total sampling time (min) = 125 min
0.0945 = conversion constant = 0.0945
460 = °F to °R conversion constant = 460
| = percent of isokinetic sampling (%) = 105.25 %

21. Alternative Method 5 Post-Test Meter Calibration Factor
©® 1(0.0319(T +460)(28.9
0 K« N, )(28.96) (JAH),,

Yo =
v, AH
Where: (AHg) Byor + 136 M) )
5] = total sampling time (min) = 125 min
Vi = volume of gas sample through the dry gas meter at meter = 76.55 dcf
conditions (dcf)
Tm = average dry gas meter temperature (°F) = 68.46 °F
AHg = dry gas meter orifice coefficient = 1.8097
Ppar = barometric pressure (in. Hg) = 30.10 in. Hg
AH = average pressure drop across meter box orifice (in. H,0) = 1.185 in. H,O
Mq = dry molecular weight of sample gas (Ib/lb-mole) = 29.93 ib/Ib-mole
\/13Ha\,g = average of square root of pressure drop across meter orifice = 1.085 vin. H,0
0.0319 = conversion constant = 0.0319
28.96 = molecular weight of ambient air (Ib/lb-mole) = 28.96 lb/lb-mole
13.6 = conversion factor (in. H,O/in. Hg) = 13.6 in.H,Ofin. Hg
460 = °F to °R conversion constant = 460
Yea = alternative Method 5 post-test meter calibration factor = 0.9679
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

USEPA Method &/29 Filterable Particulate Gravimetric Analysis Calculations

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.

042010 103649
1. Total residue from gravimetric analysis of filters (g) N
n —_ -
™ g =2 my
i=1
Where:
my = residual mass of filter "1" from gravimetric analysis (g) = 0.00050 g
Mg, = residual mass of filter "2" from gravimetric analysis (g) = 0.00000 g
M3 = residual mass of filter "3" from gravimetric analysis (g) = 0.00000 ¢
My = residual mass of filter "4" from gravimetric analysis (g) = 0.00000 g
Mg = total filter residue from gravimetric analysis (g) = 0.00050 g
2. Total particulate collected on filters (g)
mﬁller = mf" lf mf" 2 O
M i1y =0 ifm,<0
Where:
my = total filter residue from gravimetric analysis (g) = 0.00050 g
Méiter = total particulate collected on filters (g) = 0.00050 g
3. Solvent rinse - sample residue mass (g)
vV,
r:i = (rai —i]
vai
Where: Acetone
Ta) = aliquot residue mass for solvent "i" (g) = 0.00060 g
Vg = sample liquid volume for solvent rinse "i" (ml) = 76.0 mi
Vai = aliquot liquid volume for solvent rinse "i* (ml) = 76.0 ml
Fsi = solvent rinse "i" - sample residue mass (g) = 0.00060 g
4. Solventrinse - blank residue (g)
My _blank = istamic \E Vo ppome 20
M tank =0 if 7 gtame <0
Where: Acetone
Fal-blank = blank residue for solvent "i" from gravimetric analysis (g) = 0.00010 ¢
Mi.blank = solvent ninse - blank residue (g) = 0.00000 g
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Qutlet

USEFA Method 5/29 Filterable Particulate Gravimetric Analysis Calculations .

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

= MINIMUM| [MJ or (0.00001)(p, )v,) or (r,)|ifr, 20

my,
vm’—blank
my, =0 ifr, <0
Where: Acetone
Miplank = solvent rinse - blank residue (g) = 0.00000 g
Vg = sample liquid volume for solvent rinse "i" (mt) = 76.0 mi
Vak-blank = blank liquid volume for solvent rinse "i" (ml) = 146.0 ml
0.00001 = EPA M5 fraction of total rinse that can be subtracted (g) = 0.00001 g
[ = density of solvent rinse "i" (g/ml) = 0.7845 g/ml
fgi = solvent rinse "i" - sample residue mass (g) = 0.00060 g
Mp; = solvent rinse "i" - maximum allowable blank correction (g) = 0.00000 g
6. Solvent rinse - net residue (g)
m; = (’}i - mbi) fr,2my
m; =0 if r; <my,
Where: Acetone
Fsi = solvent rinse "i" - sample residue mass (g) = 0.00060 g
My, = solvent rinse "i" - maximum allowable blank correction (g) = 0.00000 g
m; = solvent rinse "i" - net residue (g) = 0.00060 g
7. Total solvent residue - (g)
n
m: = m i
i=1
Where:
m, = solvent rinse "1" - net residue (g) = 0.00060 g
m, = solvent rinse "2" - net residue (g) = N/A g
ms = solvent rinse "3" - net residue (g) = N/A g
mg = total solvent residue (g) = 0.00060 g
8. Total gravimetric result (g)
m T =m Silter + m s
Where:
Mier = total particulate collected on filters (g) = 0.00050 g
mg = total solvent residue (g) = 0.00060 g
my = total gravimetric result (g) = 0.00110 g
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Wheelabrator South Broward, Inc.

Clean Air Project No: 10955 USEPA Msthod 5/29 Filterable Particulate Gravimetric Analysis Calculati

. Unit 1 FF Outlet

9. Total gravimetric detection limit (g)

mD = (MDLﬁllerxnf )+ (MDLn'rue )(nr)

Where:
MDLser = minimum detection limit for single filter analysis (g) = 0.00050 g
n; =number of filters in analysis =~ = 1
MDL.nse = minimum detection limit for single rinse analysis (g) = 0.00050 g
n, = number of rinses in analysis = 1
mp = total gravimetric detection limit (g) = 0.00020 g

10. Total particulate matter (g)

m,  =MAXIMUM[m, or <my]
Where:
mr = total gravimetric result (g) = 0.00110 g
mp = total gravimetric detection limit (g) = 0.00020 g
m, = total particulate matter (g) = 000110 g
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Method /29 Filterable Particulate Sample Calculati

Unit 1 FF Outlet

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 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.

042010 103801
1. Particulate concentration (Ib/dscf) JN
m _
c., =[ " ](2.205x 107)
msid
Where:
m, = total particulate matter (g) = 000110 g
Vnsta = volume metered, standard (dscf) = 771689  dscf
2.205x 102 = conversion factor (Ib/g) = 2.205E-03 |Ib/g
Ceqy = particulate concentration (Ib/dscf) = 3.1431E-08 Ib/dscf
2. Particulate concentration (gr/dscf)
m
o =[ n ](15.43)
Vm.rtd
Where:
my = total particulate matter (g) = 000110 g
Vinstd = volume metered, standard (dscf) = 771689  dscf
16.43 = conversion factor (gr/g) = 16.43 ar/g
Csy = particulate concentration (gr/dscf) = 0.00022  gr/dscf
3. Particulate concentration (mg/dscm)
m
C, =[ n ](1000)(35.31)
Vm:ld
Where:
my, = total particulate matter (g) = 000110 g
Vmstd = volume metered, standard (dscf) = 77.1689  dscf
1,000 = conversion factor (mg/g) = 1,000 mglg
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Ceq = particulate concentration (mg/dscm) = 050332 mg/dscm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Method 5/29 Filterable Particulate Sample Calculations
. Unit 1 FF Outlet

4. Particulate concentration (mg/Nm? dry)

c, - (;’ ](1000)(35.31)(w)

32 + 460
Where:
My = total particulate matter (g) = 000110 g
Vinsta = volume metered, standard (dscf) = 771689  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
Csd = particulate concentration (mg/Nm? dry) = 0.54015 mg/Nm’dry
5. Particulate concentration corrected to x% O, (gr/dscf example)
C 209 -x
sdx = C:d
20.9-0,
Where:
Ced = particulate concentration (gr/dscf) = 0.00022 gr/dscf
X = oxygen content of corrected gas (%) = 7.0 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.6 %
209 = oxygen content of ambient air (%) = 20.9 %
| . Coax = particulate concentration corrected to x%0, (gr/dscf) = 0.00027 gr/dsct @ x%0,
6. Particulate concentration corrected to y% CO, (gr/dscf example)
c -c_ |2
sdy sd C02
Where:
Ceu = particulate concentration (gr/dscf) = 0.00022  gr/dscf
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.7 %
Csay = particulate concentration corrected to y%CO, (gr/dscf) = 0.00027 gr/dscf@ y%CO,

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

Ca = Csd [%J

0,
Where:

Ces = particulate concentration (gr/dscf) = 0.00022 grldscf
Qqrg = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 dscfm

Q, = volumetric flow rate at actual conditions (acfm) = 177,014  acfm

Ca = particulate concentration at actual gas conditions (gr/acf) = 0.00012  gr/acf
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 1 FF Outlet

8. Particulate rate (Ib/hr)

m,
Vmstd

2.205 x 10°
Qsld

60

Elblhr

= ( m,
Vm:ld

= total particulate matter (g)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

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

= conversion factor (min/hr)

= particulate

9. Particulate rate (kg/hr)

Ekg/hr

Where:
m,
Vms(d
Qs|d
60
1,000

Exgme

= ——mn
v,

mstd

rate (Ib/hr)

feo

1000

J

= total particulate matter (g)

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

= conversion factor (min/hr)
= conversion factor (g/kg)

= particulate

10. Particulate rate (Ton/yr)

ET/yr

Where:
my
Vmstd
2.205 x 10°
Qsld
60
Cap
2,000

E Tlye

mﬂ

mstd

rate (kg/hr)

](2.205 x102)0,, )(60)(5@—

= total particulate matter (g)

= volume metered, standard (dscf)

= conversion factor (ib/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)

= particulate
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Sample Calculations
0.00110 g
77.1689  dscf
2.205E-03 lb/g
94,473 dscfm
60 min/hr
0.1782 ib/hr
0.00110 g
77.1689  dscf
94,473 dscfm
60 min/hr
1,000 g/kg
0.0808 kag/hr
0.00110 ¢
77.1689  dscf
2.205E-03 ib/g
94,473 dscfm
60 min/hr
8,760 hours/yr
2,000 Ib/Ton
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Method 5/29 Filterable Particuiate Sample Calculations
Unit 1 FF Outlet

11. Particulate rate - F4-based (Ib/MMBtu)

m 20.9
E = n 1(2.205 x10 3 F, ) ——
Fd [V J( <107 ")(20.9—02]

mstd
Where:
m, = total particulate matter (g) = 000110 g
Vmstd = volume metered, standard (dscf) = 77.1689  dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
Fy = 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 (%) = 9.6 %
20.9 = oxygen content of ambient air (%) = 20.9 %
Erg = particulate rate - F4 - based (Ib/MMBtu) = 0.00055 Ib/MMBtu

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

m 100
E = n12.205 x 103 kF

mstd 2
Where:

mg, = total particulate matter (g) = 000110 g

Vistd = volume metered, standard (dscf) = 77.1689  dscf

2.205x10° = conversion factor (Ib/g) = 2205E-03 Ib/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 (%) = 9.7 %

100 = conversion factor = 100

Erc = particulate rate - F, - based (Ib/MMBtu) = 0.00059 Ib/MMBtu
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LOGIC FOR TREATING DETECTION LIMITS

{mercury only)

1. Logic for Determining Total Blank (myq,.g) from § 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 Mygas=SumD, 1-56 Myotars = Sum D Mrgas = < Sum ND
ND=1x  Mygars =Sum D, 1-6 Myotars = Sum D Myotag = < Sum ND

ND=0.5x Mrotars = Sum D, 1-5

Mrotars = Sum D

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

Mrotag = < 0.5 Sum ND

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 Mygas=SumD,1-5 Mrotars = Sum D Mroas = < Sum ND
ND=1x Myga.s = Sum D, 1-5 Mrgais = < [Sum D + Sum ND] Mg = < Sum ND

ND=0.5x Migiars = Sum D, 1-5

Mrotars = < [SUumMD+0.5 SUMND, Mg s = < 0.5 Sum ND

3. Logic for Determining Maximum Allowable Blank Correctlon (m+..aji0w)

CASE 1 CASE 2 CASE 3 CASE 4
All § fractions are D. 1 to 4 sample fractions are ND All 5 fractions are ND Any type of fractions
Mrogip = D MTotars = D MTotarg = D Mroas = ND
Rule
ND=0 mMipaiw=M29Rule M1.5-alow = M29 Rule’ M1-g.atow = 0 Mr.gallow = 0
ND=1x  Mrp.aiow = M29 Rule M5 0w = M29 Rule’ M1g.aiow = 0 M1 aow = 0
ND=0.5x Mr.gaiow = M29 Rule MT.g-atew = M29 RUIe. Mrgamow =0 Mrg.alow = 0
* M29 rule using only 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

MTotals = M1.gaiow > MIN(MDL)  Mrotars - Mrg.aiow 2 MIN(MDL)  Myoars and Mrgaiow @nything  Mroras - Mrg.aiow < MIN(MDL)

Rule
ND=0 My= Mrygtas - MTB-alow My = Mrotar.s = MT-8-allow Mp = < Mrggals mp, = < MIN[MDL}
ND=1x My = Mrgars - MTB-allow My = < [Motas = MT.-alow] M = < Mrotats m, = < MIN[MDL}
ND=0.5x My = Mroars = MT.8-aliow My = < [Meggrs - Mr-g-allow] My = < Mroars mp, = < MIN[MDL]
Laboratory Data

m, Net matter collected (g)
Filterable Particulate Results

Ca Particulate Concentration (mg/dscm)

Codr Particulate Concentration @7% O, (mg/dscm)

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 § fractions.

Prepared by Clean Alr Enginesring Propristary Software
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1. Total blank amount (pg)

m total-B

Where:
Mips
Mzhp
Maas
M3p.a
Macg

Miotars

M ol -5

Where:
Myp.s
Mazbs
Maas
Maps
Macs

Mictars

Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Quilet

EY

1l

m;_ g

i=]

USEPA Method 5/29
Mercury Analyte Calculations

= mercury amount in blank for Fraction 1b
= mercury amount in blank for Fraction 2b
= mercury amount in blank for Fraction 3a
= mercury amount in blank for Fraction 3b
= mercury amount in blank for Fraction 3c

= total amount of mercury in blank

2. Total sample amount (pg)

n
= Z mi_s
i=1

= mercury amount in sample for Fraction 1b
= mercury amount in sample for Fraction 2b
= mercury amount in sample for Fraction 3a
= mercury amount in sample for Fraction 3b

3. Allowable blank correction (ug)

Mr_p_allow

Myr_g_aiow
Laboratory Data

m Net matter collected (g)

Filterable Particulate Results

=m

C Particulate Concentration {mg/dscm)
C Particulate Concentration @7% O, (mg/dscm)

Where:
Myotal.B
Mictal-s

0.05 X Mygpars

MAX
MIN

MTg-allow

= total amount of mercury in blank

- total - B

M4x [o.6,

mercury amount in sample for Fraction 3c

total amount of mercury in sample

<0.6

toral -B

USEPA Method 5/29 Mercury Analyta Calculations

Sample data taken from Run 1

<0.1000 ug
<0.2000 ug
<0.2000 Hg
<0.5000 Hg
<0.4000 yg
<1.4000 Hg
<0.1000 ug

4.8386 ug
<0.2000 Hg
<0.5000 Hg
<0.4000 Hg

4.8386 Hg

MIN (m total -B 3 0.05 x mlalal—s )] If mlolal—B

= total amount of mercury in sample
= 5% of Myars

= arithmetic operator that retums the maximum of two values
= arithmetic operator that retums the minimum of two values

= total allowable blank correction
NOTE: In this case, the second criteria applies.

Prepared by Clean Alr Engineering Proprietary Software
$S Metals-1 Version 2008-12a
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<1.4000 g
4.8386 [Vs]
0.2419 Hg
0.0000 ug

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.
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Melhod 5/29 Mercury Analyte Calculations
Unit 1 FF Outlet .

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

mn = mlolal—S - mT—E—aIlow
Where:
Migtals = total amount of mercury in sample = 4.8386 [1]s]
M B.afow = total aliowable blank correction = 0.0000 Mg
m, = total mercury in sample corrected for allowable blank = 4.8386 Mg
5. Sample corrected for allowable blank - Prorated for each fraction (ug)
=
n, = ( . ](mn)
’nrolaI—S
Where:
mp = total mercury in sample corrected for allowable blank = 4.8386 Ng
Mipg = mercury amount in sample for Fraction 1b = <0.1000 Mg
Map.s = mercury amount in sample for Fraction 2b = 4.8386 Mg
M3as = mercury amount in sample for Fraction 3a = <0.2000 [1ls]
Maps = mercury amount in sample for Fraction 3b = <0.5000 Hg
Macs = mercury amount in sample for Fraction 3c = <0.4000 Mg
MiStars = total amount of mercury in sample = 4.8386 Hg
Mp.1p = mercury corrected for blank - prorated for Fraction 1b = <0.1000 Mg
Mp2p = mercury corrected for blank - prorated for Fraction 2b = 4.8386 Mg
Mp.aa = mercury corrected for blank - prorated for Fraction 3a =  <0.2000 Mg
Mp.3p = mercury corrected for biank - prorated for Fraction 3b = <0.5000 g
Mp.3c = mercury corrected for blank - prorated for Fraction 3c = <0.4000 Mg
pared by Clean Alr E i Software
S5 Metals-1 Version 2006-12a QA/QC
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

USEPA Method 5/29
Mercury Sample Calculations

USEPA Method 529 Mercury Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the resullts 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. Mercury concentration (Ib/dscf)

m, | 2.205x107
Cy = 6
vV 10

msid
Where:
m, = mercury collected in sample (total ug)
Vinstd = volume metered, standard (dscf)
2.205x 10° = conversion factor (Ib/g)
10® = conversion factor (ug/g)
Ceq = mercury concentration (Ib/dscf)

2. Mercury concentration (ug/dscm)

C, =|-=22|35231)
mstd
Where:
mp = mercury collected in sample (total ug)
Vinstd = volume metered, standard (dscf)
35.31 = conversion factor (dscf/dscm)
Csa = mercury concentration (ug/dscm)

3. Mercury concentration (mg/dscm)

c | m, (35 .31J
sd -
V... N\ 1000
Where:
mp = mercury collected in sample (total ug)
Vinstd = volume metered, standard (dscf)
Laboratory Data

m Net matter collected (g)

Filterable Particulate Results
C Particulate Concentration (mg/dscm)
C Particulate Concentration @7% O, (mg/dscm)

35.31 = conversion factor (dscf/dscm)
1000 = conversion factor (ug/mg)
Csd = mercury concentration (mg/dscm)

Prepared by Clean Air Engineering Proprietary Software
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1]

4.8386
77.1689
2.205E-03
1.0E+06

1.3826E-10

4.8386
77.1689
35.31

2.2140E+00

4.8386
77.1689

35.31
1000

2.2140E-03

042010 103905
40

Mg
dscf

Ibig
ug/g

ib/dscf

Mg
dscf
dscfidscm

ug/dscm

Mg
dscf

dscf/dscm
Hg/mg

mg/dscm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

4. Mercury concentration (ug/Nm3 dry)

USEPA Method 5/29 Mercury Sample Calculations

m 68 + 460
C., =[ . )(35.31)(—
Vot 32 + 460
Where:
my = mercury collected in sample (total ug) = 4.8386 g
Vnstd = volume metered, standard (dscf) = 77.1689 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
Ceq = mercury concentration (ug/Nm3 dry) = 2.3760E+00 pg/Nm3 dry
5. Mercury concentration corrected to x% oxygen (Ib/dscf example)
209 —x
C:dx = C:d
20.9-0,
Where
Ced = mercury concentration (Ib/dscf) = 1.3826E-10 Ib/dscf
X = oxygen content of corrected gas (%) = 7.0 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.6 %
20.9 = oxygen content of ambient air (%) = 20.9 %
Ceax = mercury concentration corrected to x% oxygen (Ib/dscf) = 1.6962E-10 Ib/dscf @ x%0,

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

y
c, —c [_
ly sd
co,
Where:

Cea = mercury concentration (Ib/dscf) = 1.3826E-10 Ib/dscf
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide In the gas stream by volume (%) = 9.7 %
Ceay = mercury conc. corrected to y% carbon dioxide (Ib/dscf) = 1.7122E-10 Ib/dscf @ y%CO,

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

C, =C, (_Qs_'d]
Q.
Where:
Cey = mercury concentration (lb/dscf) = 1.3826E-10 Ib/dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 177,014 acfm
C, = mercury concentration at actual gas conditions (Ib/acf) = 7.3788E-11 Ib/acf

Prepared by Ciean Alr Engineering Proprietary Software
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Clean Air Project No: 10955 USEPA Method 5/29 Mercury Sample Calculations

. Wheelabrator South Broward, Inc.
Unit 1 FF Outlet

8. Mercury emission rate (lb/hr)

2.205x107°
Eyip = [an ]( ](Q::d )(60)

mstd 1 O ¢
Where:

T om, = mercury collected in sample (total ug) = 4.8386 Mg
Vinstd = volume metered, standard (dscf) = 77.1689 dscf
2.205x 10° = conversion factor (ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 ug/g
Qqq = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Epine = mercury emission rate (Ib/hr) = 7.8369E-04 Ib/hr

9. Mercury emission rate (g/s)

mn Q td

E =
Vo N160)

Where:
m, = mercury collected in sample (total pg) = 4.8386 Hg
Vimstd = volume metered, standard (dscf) = 77.1689  dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 dscfm
10° = conversion factor (ug/g) =  1.0E+06 pg/g
60 = conversion factor (sec/min) = 60 sec/min
. Egis = mercury emission rate (g/s) = 9.8727E-05 g/s

10. Mercury emission rate (Ton/yr)

m, | 2.205x107 Cap
ET/yr = (V ][ 106 ](Q:ld X6O{2000)

mstd
Where:
m, = mercury collected in sample (total pg) = 4.8386 ug
Vinstd = volume metered, standard (dscf) = 77.1689 dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 |Ib/g
10° = conversion factor (ug/g) = 1.0E+06 uglg
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 94 473 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Cap = capacity factor for process (hours operated/year) = 8,760 hours/yr
2000 = conversion factor (lb/Ton) = 2000 Ib/Ton
Evpyr = mercury emission rate (Ton/yr) = 3.4326E-03 Ton/yr
Prepared by Clean Air Engineering Proprietary Scftware
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

USEPA Method 5/29 Mercury Sample Calculations

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

m. ) 2205x107 20.9
E =|—= F
F [V ][ 10° J( "{20.9—02]

mstd
Where:
m, = mercury collected in sample (total ug) = 4.8386 g
Vinstd = volume metered, standard (dscf) = 77.1689 dscf
2.205 x10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = 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 (%) 9.6 %
20.9 = oxygen content of ambient air (%) = 20.9 %
Erg = mercury emission rate - Fd-based (Ib/MMBtu) = 2.4407E-06 Ib/MMBtu
12. Mercury emission rate - Fc-based (ib/MMBtu)
-3
E, =[ m, ][2.205 >:10 J(Fc)[ 100]
Vot 10 co,
Where:
my = mercury collected in sample (total ug) = 4.8386 g
Vinstd = volume metered, standard (dscf) = 77.1689 dscf
2.205 x 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 (%) 9.7 %
100 = conversion factor = 100
Eee = mercury emission rate - Fc-based (Ib/MMBtu) = 25968E-06 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 (mgg.ai0w)

CASE 1 CASE 2 ~

meg=D meg = ND
Rule -
ND=0 Meg.anow = M29 Rule Meg.atow = 0
ND=1x  Meg.anw = M29 Rule Meg.alow = O
ND=0.5% Mgg.aiow = M29 Rule Meg.aow = 0

2. Logic for Determining Blank-Corrected Front-Half Sample Amount (mg)

CASE 1 CASE 2

Mes - Meg.aiow > MDL Mes - Meg.aiow < MDL
Rule
ND=0 M= Mes - Megayow me = < MDL
ND=1x Mg = Mes - Mg atow me = <MDL
ND=0.5x mg = Mes - Meg_aiow me = < MDL

3. Loglc for Determining Maximum Allowable Back-Half Blank Correction (mgg..now)

CASE 1 CASE 2
mgg=D mgg = ND
Rule
ND=0 mgp.anw = M29 Rule Meg-glow = 0
ND=1x Mag-allow = M29 Rule Mpp.allow = 0
ND=0.5x mpp.aow = M29 Rule Mag.aliow = 0

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

CASE 1 CASE 2

Mgs - Mpag.alow > MDL Mas - Mpp.aiow < MDL
Rule
ND =0 mg=Mps - Mpg.gow mg = < MDL
ND=1x  mg = Mgs - Mag.allow mg = < MDL
ND=0.5x mg = Mgag - Mgg.aow mg = < MDL

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

Laboratory Data

my, Net matter collected (g)
Fliterable Particulate Results

Ced Particulate Concentration (mg/dscm)

Cear Particulate Concantration @7% O, (mg/dscm)

CASE 1 CASE 2 CASE 3

Both are D One is D, other is ND Both are ND
Rule
ND=0 m,=mg+mg m,=D m, = < Sum ND
ND=1x m,=Mg+mg m,=<[D+ ND] my = <Sum ND
ND=0.5x m,=mg + 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.

Preparod by Clean Alr Enginesfing Propristary Softwaro
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Method 5/29 Beryllium 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, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an approprlate 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.

042010 103923
1. Maximum front-half blank correction criteria (ug) P
2
3.141593 D
A =(.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 .= 14 pg/inz
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 Hg
2. Allowable blank correction - combined front and back-half sample fractions (ug)
M g —attow =mp Hmpg <A+1
M 15 - attow =MAX [A+1, MIN (mgy, 0.05xmp ) ifmpy >A+1
Where:
Meg = beryllium amount in combined front- and back-half blank = <0.0500 ug
Mes = beryllium amount in combined front- and back-half sample = <0.0500 ug
A+ = max combined front- & back-half blank correction cnteria = 12.46 Hg
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
Mep.atiow = allowable combined Beryllium blank correction = 0.0000 ug
NOTE: In this case, the first cnteria applies.
3. Combined front- and back-half sample corrected for allowable blank (ug)
Laboratory Data
m Net matter collected (g)
Filterable Particulate Results
C. Particulate Concentration (mg/dscm)
C. Particulate Concentration @7% O, (mg/dscm)
mn = mFS - mFB—allow
Where:
Mes = beryllium amount in combined front- and back-half sample = <0.0500 Hg
MeB.-aliow = allowable combined beryllium blank correction = 0.0000 ug
my, = blank-corrected beryllium in combined sample = <0.0500 ug
Prapared by Clean Air Engineering Proprietary Software
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10855

Unit 1 FF Outlet

USEPA Method 529 Beryllium Sampla Calculations

USEPA Method 5/29
Beryllium 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, resuits, and all caiculations are carried to sixteen dacimal places
throughout, The final table is formatted to an appropriate number of significant figures.

1. Beryliium concentration (Ib/dscf)

Cu

Where:
Mp
Vmsld

2.205 x 10°

108

Csd

_(m, Y2205x10
Vosa A 10°

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

= conversion factor (Ib/g)

= conversion factor (ug/g)

= beryllium concentration (lb/dscf)

2. Beryllium concentration (ug/dscm)

C:d

Where:
mn

Vinstd
35.31

Csd

mll

= (35 .31)

mstd

= beryllium collected in sample (total ug)
= volume metered, standard (dscf)
= conversion factor (dscf/dscm)

= beryllium concentration (ug/dscm)

3. Beryllium concentration (mg/dscm)

C.

Where:
Mp
Vmsld

35.31
1000

( m, Y3531
V... )\ 1000
= beryllium collected in sample (total pg)
= volume metered, standard (dscf)

= conversion factor (dscf/dscm)
= conversion factor (ug/mg)

= beryllium concentration (mg/dscm)
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<0.0500

77.1689
2.205E-03

1.0E+06

<1.4287E-12

<0.0500
77.1689
35.31

<2.2878E-02

<0.0500
77.1689

35.31
1000

<2.2878E-05

042010 103947
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Mg
dscf

Ib/g
Hg/g

Ib/dscf

ug
dscf
dscf/dscm

Hg/dscm

Mg
dscf

dscf/dscm
ug/mg

mg/dscm
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Clean Air Project No: 10955 USEPA Method 5/29 Beryllium Sample Calculations

Wheelabrator South Broward, Inc.
Unit 1 FF Outlet .

4. Beryllium concentration (ug/Nm3 dry)

m 68 + 460
C. =[ 2 ](35.31)(——
Vowa 32 + 460
Where:
m, = beryllium collected in sample (total pg) = <0.0500 vy
Vinstd = volume metered, standard (dscf) = 77.1689 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
Ced = beryllium concentration (ug/Nm3 dry) = <2.4552E-02 pg/Nm3 dry
5. Beryllium concentration corrected to x% oxygen (Ib/dscf example)
_ 20.9 - x
C:dx - Csd An O
20.9-0,
Where:
Cy = beryllium concentration (Ib/dscf) = <1.4287E-12 Ib/dscf
X = oxygen content of corrected gas (%) = 7.0 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.6 %
20.9 = oxygen content of ambient air (%) = 20.9 %
Caax = beryllium concentration corrected to x% oxygen (Ib/dscf) = <1.7528E-12 Ib/dscf @ x%0,
6. Beryllium concentration corrected to y% carbon dioxide (Ib/dscf example)
Y
C =C,| =
sdy St C ()2
Where:
Cy = beryliium concentration (Ib/dscf) = <1.4287E-12 Ib/dscf
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.7 %
Caay = beryllium conc. corrected to y% carbon dioxide (Ib/dscf) = <1.7693E-12 Ib/dscf @ y%CO,

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

Ca = C.cd {—Q—gd—]
Q.

Where:
Cy = beryllium concentration (lb/dscf) = <1.4287E-12 Ib/dscf
Qqq = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 177,014 acfm
C, = beryllium concentration at actual gas conditions (Ib/acf) = <7.6249E-13 Ib/acf
Prepared by Clean Alr Engineering Proprietary Software
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Mathod 529 Beryllium Sample Calculations
Unit 1 FF Outlet

8. Beryllium emission rate (lb/hr)

Ey,y, = { T J[ 2205 107 ](Q:td XGO)

merd 106
Where:

my = beryllium collected.in.sample (total pg) = <0.0500 ug
Vinstd = volume metered, standard (dscf) = 77.1689 dscf
2.205x 10° = converslon factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 pMg/g
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Eohr = beryllium emission rate (Ib/hr) = <8.0983E-06 Ib/hr

9. Beryllium emission rate (g/s)

m, O

E =| o
o Ve N1 Y60

Where:
mp = beryllium collected in sample (total pg) = <0.0500 [Vis]
Vinstd = volume metered, standard (dscf) = 77.1689 dscf
Qqq = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 dscfm
108 = conversion factor (ug/g) = 1.0E+06 pgfg
60 = conversion factor (sec/min) = 60 sec/min

<1.0202E-06 gis

. Egs = beryllium emission rate (g/s)

10. Beryllium emission rate (Ton/yr)

£ _ [ m, J[ 2.205x107 ] © )(60)( Cap ]
T Vo 10° e 2000
Where:
my = beryllium collected in sample (total ug) = <0.0500 ug
Vinstd = volume metered, standard (dscf) = 77.1689 dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 |Ib/g
108 = conversion factor (ug/g) = 1.0E+06 pg/g
Qqq = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 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 = beryllium emission rate (Ton/yr) = <3.5471E-05 Tonl/yr
Prepared by Clean Alr Engineering Propnctary Software
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Clean Air Project No: 10955 USEPA Method 5/29 Beryllium Sample Calculations

Wheelabrator South Broward, Inc.
Unit 1 FF Outlet .

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

m, ) 2.205x10 20.9
E = n F -
Fd [Vm, }( 10¢ ]( ")[20.9 -0, ]

Where:
m, = beryllium collected in sample (total ug) = <0.0500 ug
Vpnstd = volume metered, standard (dscf) = 77.1689 dscf
2.205x10° = conversion factor {Ib/g) = 2.205E-03 Ibig
10° = conversion factor (g/g) = 1.0E+06 pg/g
Fq = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,570 dscf/MMBtu
[ = proportion of oxygen in the gas stream by volume (%) = 9.6 Y%
20.9 = oxygen content of ambient air (%) = 20.9 %
Erq = beryllium emission rate - Fd-based (Ib/MMBtu) = <2.5221E-08 |b/MMBtu

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

m, ) 2.205x10° 100
EFc = 6 (Fc
Vo 10 co,

Where:
my = beryllium collected in sample (total ug) = <0.0500 [¥s]
Vinstd = volume metered, standard (dscf) = 77.1689  dscf
2205x 10° = conversion factor (ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 yg/g
F. = 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 (%) = 9.7 %
100 = conversion factor = 100
Ef. = beryllium emission rate - Fc-based (Ib/MMBtu) = <2.6834E-08 I|b/MMBtu
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Wheelabrator South Broward, Inc.

Clean Air Project No: 10955 USEPA Method 5/29 Cadmium Analyte Calculati

Unit 1 FF Outlet

USEPA Method 5/29
Cadmium Analyte Caiculations

Sample data taken from Run 1

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

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

Note: Please see the preceding page concerning freatment of minimum detection limits and mathematical operations on values

that are below minimum detection limits.

042010 104144

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

2
y (.4 3.141593] 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/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 Hg

2. Allowable blank correction - combined front and back-haif sample fractions (ug)

P

M gp _attow =mp Fmg <4+1
- =MAX [A+1, MIN (mp, 005Sxmp ) ifmgy >A+1
Where:
Meg = cadmium amount in combined front- and back-half blank = <0.2000 Mg
Mes = cadmium amount in combined front- and back-half sample = <0.2000 Hg
A+1 = max combined front- & back-half blank correction criteria = 12.46 Mg
0.05 X Meg = 5% of combined front- and back-half sample amount = <0.0100 Hg
MAX = arithmetic operator that returns the maximum of two values
MiN = arithmetic operator that returns the minimum of two values
MEB-gliow = allowabie combined Cadmium blank correction = 0.0000 Hg
NOTE: In this case, the first criteria applies.
3. Combined front- and back-half sample corrected for allowable blank (ug)
Laboratory Data
m Net matter collected (g)
Filterable Particulate Results
C Particulate Concentration (mg/dscm)
C. Particulate Concentration @7% O, (mg/dscm)
m, = Mps — Mpeg_aiiow
Where:
Meg = cadmium amount in combined front- and back-half sample = <0.2000 Mg
MEg-aliow = allowable combined cadmium blank correction = 0.0000 Hg
my = blank-corrected cadmium in combined sample = <0.2000 Hg
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 1 FF Outlet

USEPA Method &29 Cadmium Sample C

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. /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 dec/mal places
throughout. The final table is formatted to an appropriate number of significant figures.

1. Cadmium concentration (lb/dscf)

Csd

Where:
ml'l
Vmsld
2.205x 10°
108

Csd

_( m, Y2205x107
. Vmsld 106

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

= conversion factor (Ib/g)

= conversion factor (ug/g)

= cadmium concentration (Ib/dscf)

2. Cadmium concentration (ug/dscm)

C:d

Where:
My

Vmstd
35.31

Cea

m,

(35 .31)

mstd

= cadmium collected in sample (total ug)
= volume metered, standard (dscf)
= conversion factor (dscf/dscm)

= cadmium concentration (ug/dscm)

3. Cadmium concentration (mg/dscm)

Cy
Where:

my
Vmsld

35.31
1000

Cad

| m, ( 35.31 ]
V..a \ 1000
= cadmium collected in sample (total pg)
= volume metered, standard (dscf)

= conversion factor (dscf/dscm)
= conversion factor (pg/mg)

cadmium concentration (mg/dscm)
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042010 104156
JP
= <0.2000 ug
= 77.1689 dscf
= 2.205E-03 Ib/g
= 1.0E+06 ug/g
= <5.7147E-12 Ib/dscf
= <0.2000 Hg
= 77.1689 dscf
= 35.31 dscf/dscm
= <9.1514E-02 ug/dscm
=  <0.2000 ug
= 77.1689  dscf
= 35.31 dscf/dscm
= 1000 pg/mg
= <9.1514E-05 mg/dscm
QA/QC
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Wheelabrator South Broward, Inc.

Clean Air Project No: 10955 USEPA Method 5/29 Cadmium Sample Calculath
Unit 1 FF Outlet
4. Cadmium concentration (ug/Nm3 dry)
m 68 + 460
C, =| —|(35.31) ———
V. 32 + 460
Where:
mg ___= cadmium collected.in sample (total ug) =  <0.2000 Hg
Vinstd = volume metered, standard (dscf) = 77.1689 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
Csd = cadmium concentration (ug/Nm3 dry) = <9.8210E-02 pg/Nma dry
5. Cadmium concentration corrected to x% oxygen (Ib/dscf example)
_ 209 -x
C:dx - Csd P
20.9-0,
Where:
Csd = cadmium concentration (Ib/dscf) = <5.7147E-12 Ib/dscf
X = oxygen content of corrected gas (%) = 7.0 %
0, = proportion of oxygen in the gas stream by volume (%) 9.6 %
20.9 = oxygen content of ambient air (%) = 20.9 %
Ceax = cadmium concentration corrected to x% oxygen (lb/dscf) = <7.0110E-12 Ib/dscf @ x%O;
6. Cadmium concentration corrected to y% carbon dioxide (Ib/dscf example)
Y
C. =C
ly sd
co,
Where:
Csd = cadmlum concentration (Ib/dscf) = <57147E-12 Ib/dscf
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.7 %
Csay = cadmium conc. corrected to y% carbon dioxide (Ib/dscf) = <7.0771E-12 |b/dscf @ y%CO,
7. Cadmium concentration at actual gas conditions (Ib/acf example)
Ca — Csd (erd ]
Q,
Where:
Cqq = cadmium concentration (Ib/dscf) = <57147E-12 Ib/dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 04,473 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 177,014 acfm
C, = cadmium concentration at actual gas conditions (lb/acf) = <3.0500E-12 Ib/acf
Prepered by Clean Alr Engineering Proprisiary Software
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Clean Air Project No: 10955 USEPA Method 5/29 Cadmium Sample Calculali

Wheelabrator South Broward, Inc.
Unit 1 FF Outlet .

8. Cadmium emission rate (Ib/hr)

2.205%1073
Eyin =[ T ][ ](Q:td )(60)

Vmstd l 0 ’
Where:

my = cadmium collected in sample (total pg) = <0.2000 Hg
Vinstd = volume metered, standard (dscf) = 77.1689 dscf
2205x10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 ug/g
Qgtg = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Epmr = cadmium emission rate (Ib/hr) = <3.2393E-05 Ib/hr

9. Cadmium emission rate (g/s)
m 0

~| n vd
Egl: B l'/m.rld (1 06 j(6 0)

\

Where:
m, = cadmium collected in sample (total pg) = <0.2000 Hg
Vistd = volume metered, standard (dscf) = 77.1689  dscf
Qs = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 dscfm
108 = conversion factor (ug/g) = 1.0E+06 ug/g
60 = conversion factor (sec/min) = 60 sec/min
Egs = cadmium emission rate (g/s) = <4,0808E-06 g/s

10. Cadmium emission rate (Ton/yr)

m, ) 2.205x107 Cap
=] 0y ——
£, (|22 g, oo )

mstd

Where:
m, = cadmium collected in sample (total ug) = <0.2000 ug
Vmstd = volume metered, standard (dscf) = 77.1689 dscf
2205x 10° = converslon factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor {ug/g) = 1.0E+06 ug/g
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 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 = cadmium emissiort rate (Ton/yr) = <1.4188E-04 Ton/yr
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Method 5/29 Cadmium Sample Calculations
Unit 1 FF Qutlet

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

m 2.205 %1073 20.9
E = n Yy =7
ke [Vm, ][ 10° ]( ”’)[20.9—on

Where:
m, =.cadmium-collected-in-sample-(total pg) = <0.2000 ug
Vimstd = volume metered, standard (dscf) = 77.1689 dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 pg/g
Fg = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,670 dscf/MMBtu
0, = proportion of oxygen in the gas stream by volume (%) = 9.6 %
20.9 = oxygen content of ambient air (%) = 209 %
Erq = cadmium emission rate - Fd-based (Ib/MMBtu) = <1.0088E-07 Ib/MMBtu

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

m 2.205x10°° 100
EFc = * 6 (Fc
Vst 10 co,

Where:

m, = cadmium collected in sample (total pg) = <0.2000 [V]s]

Vinstd = volume metered, standard (dscf) = 77.1689 dscf

2.205x10° = 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 (%) = 9.7 %

100 = conversion factor = 100

Egc = cadmium emission rate - Fe-based (Ib/MMBtu) = <1.0734E-07 |b/MMBtu
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Method 5/29 Lead Analyte Calculations
Unit 1 FF Outlet .

USEPA Method 5/29
Lead Analyte 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 carrled 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.

042010 104230
1. Maximum front-half blank correction criteria (ug) P

3.141593Y D Y
=(1.4
R s )

Where:
D = diameter of filter used in sample apparatus = 8.2 cm
1.4 = allowable blank per square inch of filter area = 14 pg/in?
254 = conversion constant = 254 cm/fin
4 = conversion constant = 4
3.141593 = conversion constant (pi) =  3.141503
A = maximum front-half blank cormrection criteria = 12.46 Hg

2. Allowable biank correction - combined front and back-half sample fractions (ug)

M rp _altow =mp fmpg <A4+1
M g attow =MAX [A+1, MIN (mp, 0.05xm, )] ifmy >A+1
Where:
Meg = lead amount in combined front- and back-half blank = 0.2067 Hg
Mgs = |ead amount in combined front- and back-haif sampie = 0.5882 ug
A+1 = max combined front- & back-half blank correction criteria = 12.46 Hg
0.05 x meg = 5% of combined front- and back-half sample amount = 0.0294 Hg
MAX = arithmetic operator that returns the maximum of two values
MIN = arithmetic operator that returns the minimum of two values
MeB-aliow = allowable combined Lead blank correction = 0.2067 Hg
NOTE: In this case, the first criteria applies.
3. Combined front- and back-half sample corrected for aliowable blank (ug)
Laboratory Data
m Net matter collected (g)
Filterable Particulate Results
C Particulate Concentration (mg/dscm)
C Particulate Concentration @7% O, (mg/dscm)
m, = Mpg — Mgpg_alow
Where:
Mes = lead amount in combined front- and back-half sample = 0.5882 Ho
MEB-allow = allowable combined lead blank correction = 0.2067 ug
m, = blank-corrected lead in combined sample = 0.3815 Vo]
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
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 results are generated electronically from raw data. It may not be possible to exactly duplicate
theseresults using a calculator.The refererice 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.

042010 104240
1. Lead concentration (Ib/dscf) =
m, Y 2.205x10°
Cu 7 10°
mstd
Where:
my, = lead collected in sample (total pg) = 0.3815 Mg
Vinstd = volume metered, standard (dscf) = 77.1689 dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 pg/g
Cyy = lead concentration (Ib/dscf) = 1.0901E-11 Ib/dscf
2, Lead concentration (ug/dscm)
m
C, =[ n ](35.31)
Vmsld
Where:
My = |ead collected in sample (total ug) = 0.3815 ug
Vinstg = volume metered, standard (dscf) = 77.1688  dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Csa = lead concentration (ug/dscm) = 1.7457E-01 pg/dscm
3. Lead concentration (mg/dscm)
m 35.31
C:d ) [ " J[
V... )\ 1000
Where:
my, = lead collected in sample (total ug) = 0.3815 vg
Vimsta = volume metered, standard (dscf) = 77.1683  dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
1000 = conversion factor (ug/mg) = 1000 Hg/mg
Csa = |lead concentration (mg/dscm) = 1.7457E-04 mg/dscm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

4. Lead concentration (ug/Nm3 dry)

C. =[ mn]@531{9§1f§1]
V. ou 32 + 460

Where:

m, = lead collected in sample (total ug)

Vinstd = volume metered, standard (dscf)

35.31 = conversion factor (dscf/dscm)

68 = standard temperature (°F)

32 = normal temperature (°F)

460 = °F to °R conversion constant

Cyq = lead concentration (ug/Nm3 dry)

USEPA Method 5/29 Lead Sample Calculati

0.3815 Ha
77.1689 dscf
35.31 dscf/dscm

= 68  °F
= 2 °F
= 460

= 1.8734E-01 pg/Nmadry

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

_ 209 -x

Csdx - Csd
20.9 -0,
Where:

Csq = lead concentration (Ib/dscf) = 1.0901E-11 Ib/dscf
X . = oxygen content of corrected gas (%) = 7.0 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.6 %
20.9 = oxygen cantent of ambient air (%) = 20.9 %
Coax = |lead concentration corrected to x% oxygen (Ib/dscf) = 1.3374E-11 Ib/dscf @ x%02

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

Yy
C:d = C [ J
ly sd
co,
Where:
Ceq = lead concentration (Ib/dscf) = 1.0901E-11 (b/dscf
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.7 %
Csay = lead conc. corrected to y% carbon dioxide (Ib/dscf) =  1.3500E-11 Ib/dscf @ y%CO,

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

¢ =c,;[9ﬂj

Q.
Where:
Cqy = lead concentration (lb/dscf) = 1.0901E-11 Ib/dscf
Qgg = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,473 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 177,014 acfm
C, = lead concentration at actual gas conditions (lb/acf) = 5.8181E-12 Ib/acf
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Wheelabrator South Broward, Inc.

Clean Air Project No: 10955

Unit 1 FF Outlet

8. Lead emission rate (Ib/hr)

E, b hr

Where:
mn

— m,
Vnu‘ld

2.205x107
10°

= lead collected in sample (total yg).

Vms(d

2.205 x 1072
10°

Qs(d

60

Ejomr

](Qs,,, 60)

= 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)

= lead emission rate (Ib/hr)

9. Lead emission rate (g/s)

E/.\'

g

Where:
Ma
Vmstd
Qs
108
60

Egls

m

n

o

mstd

Qtd

(10° iﬁo)

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

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

= conversion factor (ug/g)
= conversion factor (sec/min)

= |ead emission rate (g/s)

10. Lead emission rate (Ton/yr)

E

T/yr

Where:
My
Vmstd
2.205x 10°
108
Qstd
60
Cap
2000

ETt.mlyr

=(

m’l

14

mstd

I

10¢

2.205x107 J(Q,,d )(60)(

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

= lead emission rate (Ton/yr)
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USEPA Method 5/29 Lead Sample Calculations

i

0.3815
77.1689
2.205E-03
1.0E+06
94,473
60

6.1793E-05

0.3815
77.1689
94,473
1.0E+06
60

7.7845E-06

0.3815
77.1689
2.205E-03
1.0E+06
94,473
60
8,760
2000

2.7065E-04

Hg
dscf

Ib/g
ug/g
dscfm
min/hr

Ib/hr

Hg

dscf
dscfm
Ha/g
sec/min

g/s

Mg
dscf

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

Tonflyr
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 1 FF Outlet

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

Ery =

Where:
m,
Vmsld
2.205 x 10°
108
Fa
0,
20.9

Erq

m_ Y 2.205x107° 20.9
- 6 (Fd
Vo 10 20.9-0,

= |lead collected in sample (total ug)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

= conversion factor (ug/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 (%)

= |lead emission rate - Fd-based (Ib/MMBtu)

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

EFc

Where:
My
Vmstd
2.205 x 10°
108
Fe
c0,
100

EFc

-3
_[ma Y 2:205x102 ) 100
Vo 10 co,

= lead collected in sample (total ug)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

= conversion factor (ug/g)

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

= conversion factor

= lead emission rate - Fc-based (Ib/MMBtu)
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USEPA Method 5/29 Lead Sample Calculations

0.3815
77.1689
2.205E-03
1.0E+06
9,570
9.6
209

1.9245E-07

0.3815
77.1689
2.205E-03
1.0E+06
1,820
9.7
100

2.0475E-07

g
dscf

ib/g

ug/g
dsct/MMBtu
%

%

Ib/MMBtu

Lg

dscf

ib/g

Hg/g
dscf/MMBtu
%

Ib/MMBtu
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

EPA Method 1-4 Calculations

USEPA Method 13B (Total Fluorides)
Sampling, Velocity and Moisture 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.

042010 104529
[o]

1. Volume of water collected (wscf)

Vo = (0.04706 }7..)

Where:
Vie = total volume of liquid collected in impingers and silica gel (ml) = 218.9 mi
0.04706 = ideal gas conversion factor (ft* water vapor/mi or gm) = 0.04706 f¥ml
Vst = volume of water vapor collected at standard conditions (ft3) = 10.30 ft*

2. Volume of gas metered, standard conditions (dscf)
AH
(17.64)7, )(P +—— [¥.)
y _ 13.6
mid (460+T,)

Where:
Poar = barometric pressure (in. Hg) = 30.10 in. Hg
Tm = average dry gas meter temperature (°F) = 69.60 °F
Vi = volume of gas sample through the dry gas meter at meter = 36.72 dcf

conditions (dcf)
Yq4 = gas meter correction factor (dimensionless) = 1.0005
AH = average pressure drop across meter box orifice (in. H,0) = 1.14 in. H,0O
17.64 = standard temperature to pressure ratio ("R/in. Hg) = 17.64 °R/in. Hg
13.6 = conversion factor (in. H,0O/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 = 36.936 dscf
conditions (dscf)
3. Sample gas pressure (in. Hg)
PS

R\' = Pbar + 13 .6

Where:
Ppar = barometric pressure (in. Hg) = 30.10 in. Hg
Py = sample gas static pressure (in. H;0) = -10.20 in. H,O
13.6 = conversion factor (in. H,O/in. Hg) = 13.6 in. H;O/in. Hg
P = absolute sample gas pressure (in. Hg) = 29.35 in. Hg
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Qutlet

EPA Method 1-4 Calculations

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

[l8.3036 -,L]
3(7,~32)+273.15~46.13
e
Pv =
25.4
Where:
Ts = average sample gas temperature (°F) = 293.12 °F
18.3036 = Antoine coefficient = 183036 °K
3816.44 = Antoine coefficient = 381644 °K
273.15 = temperature conversion factor = 273.15 °K
46.13 = Antoine coefficient = 46.13 °K
254 = conversion factor = 25.4 mm Hgfin. Hg
5/9 = Fahrenheit to Celsius conversion factor = 5/9 °C/I°F
32 = temperature conversion (°F) = 32 °F
P, = vapor pressure, actual (in. Hg) = 29.35 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) = 29.35 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.35 in. Hg
6. Moisture measured in sample (% by volume)
B — VW.\'ld
wo
(Vmsld + Vw:ld)
Where:
Vst = volume of gas sampled through the dry gas meter at standard = 36.936 dscf
conditions (dscf)
Vwstd = volume of water collected at standard conditions (scf) = 10.30 scf
Buwo = proportion of water measured in the gas stream by volume = 0.2181
= 21.81 %
7. Saturated moisture content (% by volume)
P
B ws .
5
Where:
P = absolute sample gas pressure (in. Hg) = 29.35 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.35 in. Hg
Bus = proportion of water vapor in the gas stream by volume at- 1.0000
saturated conditions = 100.00 %
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 EPA Method 1-4 Calcuiations
Unit 1 FF Outlet

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

B, = MINIMUM |[B,,,B.,.]
Where:
—B&———  "="proportion of water vapor in thie gas stream by volume at = 1.0000

saturated conditions

Buo = proportion of water measured in the gas stream by volume = 0.2181
B, = actual water vapor in gas = 0.2181
= 21.81 %
9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)

N, +CO =100 - CO, - O,

Where:
CcoO, = proportion of carbon dioxide in the gas stream by voiume (%) = 10.3 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.2 %
100 = conversion factor (%) = 100 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.51 %

10. Molecular weight of dry gas stream (Ib/Ib-mole)
(6{0) O, N, +CO|
M, ~(15)C2) 1 (11, ) ) (a1, ) B2 +CO)
(100) *7(100) 2 (100)

Where:
Mcoz = molecular weight of carbon dioxide (Ib/ib-mole) = 44.00 Ib/lb-mole
Moz = molecular weight of oxygen (Ib/lb-mole) = 32.00 Ib/Ib-mole
Mpnz+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 (%) = 10.3 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.2 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.5 %
100 = conversion factor (%) = 100 %
My = dry molecular weight of sample gas (Ib/lb-mole) = 30.02 Ib/lb-mole

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

Ms :(Md)(l—Bw)+(MHZOXBw)

Where:
By = proportion of water vapor in the gas stream by volume = 0.2181
My = dry molecular weight of sample gas (Ib/ib-mole) = 30.02 Ib/lb-mole
Mizo = molecular weight of water (Ib/lb-mole) = 18.00 Ib/lb-mole
M, = molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.40 Ib/lb-mole
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Clean Air Project No: 10955 EPA Method 1-4 Calculations

Wheelabrator South Broward, Inc.
Unit 1 FF Outlet .

12. Velocity of sample gas (ft/sec)

——=\ (7, +460
V. —(x,XC» )(\/—A_P{ L )(P,)]

Where
Ko = velocity pressure constant = 85.49
o = pitot tube coefficient = 0.81
M, = wet molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.40 Ib/Ib-mole
P, = absolute sample gas pressure (in. Hg) = 29.35 in. Hg
T, = average sample gas temperature (°F) = 293.12 °F
AP = average square roots of velocity heads of sample gas (in. H,O) = 0.682 Vin. H0
460 = °F to °R conversion constant = 460
Ve = sample gas velocity (ft/sec) = 45.82 ft/sec

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

2, = (60 )(4,)7.)

Where:
As = cross sectional area of sampling location (ft?) = 6400 2
Vs = sample gas velocity (ft/sec) = 45.82 ft/sec
60 conversion factor (sec/min) = 60 sec/min
Q, = volumetric flow rate at actual conditions (acfm) = 175,956 acfm

14. Total flow of sample gas (scfm)

0 -0 5 2
. . +460

Where:
Q, = volumetric flow rate at actual conditions (acfm) = 175,956 acfm
P, = absolute sample gas pressure (in. Hg) = 29.35 in. Hg
29.92 = standard pressure (in. Hg) = 29.92 in. Hg
Ts = average sample gas temperature (°F) = 293.1 °F
68 = standard temperature (°F) = 68 °F
460 = °F to °R conversion constant = 460
Q, = volumetric flow rate at standard conditions, wet basis (scfm) = 121,010 scfm

15. Dry flow of sample gas (dscfm)

Qsu =(Qle_Bw)

Where:
B, = proportion of water vapor in the gas stream by volume = 0.2181
Q, = volumetric flow rate at standard conditions, wet basis (scfm) = 121,010 scfm
Qqg = volumetric flow rate at standard conditions, dry basis (dscfm) = 94,620 dscfm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

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

~ 20.9-0,
Q:Id7 _(Qﬂd{ 209_7 ]

Where:
Qg =-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 (%)
Qg7 = volumetric flow rate at STP and 7%0,, dry basis (dscfm)

17. Hourly time basis conversion of volumetric flow rate (Qgyy €xample)

Qstd b = (Q std — min )(60 )

Where
Qstd-min = volumetric flow rate, english units (ft*min)
60 = conversion factor (min/hr)
Qgg.nr = volumetric flow rate, hourly basis (dscf/hr)

48. Metric Conversion of Gas Volumes (Qgq example)

60
Qsld——meln‘r - (Q:Id—e"g”:h { 3 5 .3 ] J

Where:
Qstd-engfish = volumetric flow rate, english units (ft3/min)
35.31 = conversion factor (ft¥/m®)
60 = conversion factor (min/hr)
Qsta-mevic = volumetric flow rate, metric units (m/hr)

49. Standard to Normal Conversion of Gas Volumes (Qgq example)

32 + 460
QNarmaI = (Q:rd —metric 68 + 460
Where:
Qqg-metric = volumetric flow rate, metric units (dry std m*/hr)
32 = normal temperature (°F)
68 standard temperature (°F)
460 = standard temperature in Rankine (68°F)
Qnormal = volumetric flow rate, metric units (dry Nm*/hr)
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94,620
9.2
209
7.0

79,848

94,620
60

5,677,207

94,620
35.31
60

160,782

160,782
32
68
460

149,819

dscfm
%
%
%

dscfm

dscfm
min/hr

dscf/hr

dscfm
ft*m?*
min/hr

dry std m>hr

dry std m*/hr
°F
°F

dry Nm*/hr
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

EPA Method 1-4 Calculations

20. Percent isokinetic (%)
_ (0.09450)(T;, + 460)¥,....)

7 =
EXNESR o) - B,)
Where:
D, = diameter of nozzle (in) = 0.268 in.
By = proportion of water vapor in the gas stream by volume = 0.2181
Ps = absolute sample gas pressure (in. Hg) = 29.35 in. Hg
T = average sample gas temperature (°F) = 293.1 °F
Vinstd = volume of gas sample through the dry gas meter at standard = 36.936 dscf
conditions (dscf)
Ve = sample gas velocity (ft/sec) = 45.82 ft/sec
2] = total sampling time (min) = 63 min
0.0945 = conversion constant = 0.0945
460 = °F to °R conversion constant = 460
| = percent of isokinetic sampling (%) = 102.10 %
21. Alternative Method 5 Post-Test Meter Calibration Factor
0.0319)(7,, +460)(28.9
v, =VQ ( )7, Af;( 6)(\/@)”2
™\ (AHg)(B,,, +——)M,)
Where: 13.6
8 = total sampling time (min) = 63 min
Vi = volume of gas sample through the dry gas meter at meter = 36.72 dcf
conditions (dcf)
Tm = average dry gas meter temperature (°F) = 69.60 °F
AHg = dry gas meter orifice coefficient = 1.8097
Poar = barometric pressure (in. Hg) = 30.10 in. Hg
AH = average pressure drop across meter box orifice (in. H,0) = 1.144 in. H,O
Mg = dry molecular weight of sample gas (Ib/Ib-mole) = 30.02 Ib/Ib-mole
\IAHE,‘,g = average of square root of pressure drop across meter orifice = 1.067 vin. H,0
0.0319 = conversion constant = 0.0319
28.96 = molecular weight of ambient air (Ib/Ib-mole) = 28.96 Ib/Ib-mole
13.6 = conversion factor (in. H,0/in. Hg) 13.6 in.H,O/in. Hg
460 = °F to °R conversion constant = 460
Yaa = alternative Method 5 post-test meter calibration factor = 0.9921
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

USEPA Method 13B

HF Analyte Calculations

USEPA Method 138 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, results, and all calculations are carried to sixteen decimal places

throughout—The final table'/s formatted tc anm appropriate number of significant figures.

1. Fluoride to HF conversion factor

K e = MW HE_
nx MW __
Where:
MWy = molecular weight of HF (mg/mg-mole)
MWE. = molecular weight of fluoride ion (mg/mg-mole)
n = molar ratio of fluoride to HF
Kur = conversion factor to convert mass F" to mass HF

2. Total HF collected (mg)
< (Seav +Sp5v:)

My HF 1000
Where:
Kne = conversion factor to convert mass F" to mass HF
Sk.q = fluoride concentration of sample fraction 1 (mg/liter)
vy = liquid volume of sample fraction 1 (ml)
Sk = fluoride concentration of sample fraction 2 (mg/liter)
vy = liquid volume of sample fraction 2 (ml)
1000 = conversion factor (mliter)
My = total HF collected in sample (mg)

Note: Non-detects are treated as zero In summatlons.

20.006
18.998
1.0

1.053

1.053
<0.0400
924.0
0.0000
0.0
1000

<0.0389

042010 104315
K

mg/mg-mole
mg/mg-mole
mole F/mole HF

mgfliter
ml
mgfiter
mi
mifliter

mg

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 biank subtraction (mg)

K, x B, x &itv2)

m, =
1000
m, =0 if B < MDL
Where:
Kir = conversion factor to convert mass F" to mass HF
Be = fluoride concentration of blank (mg/liter)
vy = liquid volume of sample fraction 1 (ml)
Vo = liquid volume of sample fraction 2 (ml)
1000 = conversion factor {ml/liter)
my = allowable blank subtraction (mg)
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4. Total HF collected, corrected for blank (mg)

mnb

Where:
Myr

my

Mpp

=My — My,

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

= total HF collected, corrected for blank (mg)

5. Minimum detectable HF (mg)

My

Where:
Kyr
MDL
Vi
\/]
1000

MmpL

= K, x MDL Lt vs)

1000

= conversion factor to convert mass F to mass HF
minimum detectable fluoride concentration

liquid volume of sample fraction 1 (ml)

= liquid volume of sample fraction 2 (ml)

= conversion factor (ml/liter)

= minimum detectable HF (mg)

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

<Muypr ]

= MAXIMUM [m,, or

= total HF collected, corrected for blank (mg)
= minimum detectabie HF (mg)

= total HF value used in emission calculations (mg)

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

Kyp xSpq % D
EFF =100x— 1000
Myr
Where:
Khr = conversion factor to convert mass F" to mass HF
Sk = fluoride concentration of sample fraction 2 {(mgfiter)
V2 = liquid volume of sample fraction 2 (ml)
My = total HF collected in sampie (mg)
1000 = conversion factor (mifliter)
100 = conversion factor
EFF = Collection QC check (% mass collected in second fraction)
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<0.0389
0.0000

<0.0389

1.053
0.008
924.0
0.0
1000

0.0078

<0.0389
0.0078

<0.0389

1.053
0.0000
0.0
<0.0389
1000
100

0.00

mg
mg

mg

mg/liter
mi

mi
mi/liter

mg

mg
mg

mg

mghiter
mi

mg
mifliter
%

%
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Method 13B HF Sample Calculations

Unit 1 FF Outlet

USEPA Method 13B
HF 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 carrled to sixteen decimal places
throughout~The final table™is formatted to an appropriate number of significant figures.

042010 104328
1. HF concentration (Ib/dscf) ok
c _[ m, J[z.zos xlO"]
sd -
Vo 1000
Where:
my, = total HF collected, corrected for applicable blank (mg) = <0.0389 mg
Vinstd = volume metered, standard (dscf) = 36.9359  dscf
2.205 x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
1000 = conversion factor (mg/g) = 1,000 mg/g
Cso = HF concentration (Ib/dscf) = <2.3234E-09 Ib/dscf
2. HF concentration (ppmdv)
c _[ m, ](0.850][ 106]
sd -
V . N\ 1000 A\ MW
Where;
m, = total HF collected, corrected for applicable blank (mg) = <0.0389 mg
Vinstd = volume metered, standard (dscf) = 36.9359  dscf
MW = molecular weight of HF (g/g-mole) = 20.006 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) = 108 ppm
Csy = HF concentration (ppmdv) = <0.0448 ppmdv
3. HF concentration (ppmwv)
B
C =C_|1-—*
w sd [ 100]
Where:
Csy = HF concentration (ppmdv) = <0.0448 ppmdv
B., = actual water vapor in gas (% v/v) = 21.8078 % viv
100 = conversion factor (%) = 100 %
Cw = HF concentration (ppmwv) = <0.0350 ppmwv
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 1 FF Outlet

4. HF concentration (mg/dscm)

USEPA Method 138 HF Sample Calculations

m
C. =( < ](35 31)
Vm.rrd
Where:
m, = total HF collected, corrected for applicable blank (mg) = <0.0389 mg
Vmstd = volume metered, standard (dscf) = 36.9359 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Cey = HF concentration (mg/dscm) = <0.0372 mg/dscm
5. HF concentration (mg/Nm? dry)
m 68 + 460
C,, =| (35.31)(——
Vo 32 + 460
Where:
m, = total HF collected, corrected for applicable blank (mg) = <0.0389 mg
Vstd = volume metered, standard (dscf) = 36.9359  dscf
35.31 = conversion factor (dsct/dscm) = 35.31 dscf/dscm
68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F to °R conversion constant = 460
Ces = HF concentration (mg/Nm? dry) = <0.0399 mg/Nm®dry
6. HF concentration corrected to x% O, (ppmdv example)
_ 20.9-x
C.rdx - Csd
209-0,
Where:
Cea = HF concentration (ppmdv) = <0.0448 ppmdv
X = oxygen content of corrected gas (%) = 7.0 %
0O, = proportion of oxygen in the gas stream by volume (%) = 9.2 %
20.9 = oxygen content of ambient air (%) . = 209 %
Ceax = HF concentration corrected to x%0, (ppmdv) = <0.0531 ppmdv @ x%0,
7. HF concentration corrected to y% CO, (ppmdv example}
Y
C =C_,| —
sdy sd 6102
Where:
Cay = HF concentration (ppmdv) = <0.0448 ppmdv
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 10.3 %
Caay = HF concentration corrected to y%CO, (ppmdv}) =  <0.0521 ppmdv @ y%CO,
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 1 FF Outlet

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

Cﬂ
Where:
Csd
Qg

. [2)

Q,

= HF concentration (Ib/dscf)

Qa
Ca

9. HF rate (Ib/hr)
Eipinr

Where:
My
Vmstd
2.205 x 107
1000
Qstd
60

Eiome
10. HF rate (kg/hr)
Ekg/llr

Where:
mpy
Vmstd
Qgta
60
10°

Egrnr
11. HF rate (Ton/yr)

E

Tlyr

Where:
My
Vmsld
2.205 x 10°
1000
Q519
60
Cap
2000

ET/yr

= volumetric flow rate at actual conditions (acfm)

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

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

(e

msid

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

= volume metered, standard (dscf)

= conversion factor

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

= HF rate (Ib/hr)

|4

mstd

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

(Ib/g)

10°

- (m_][ (0. )(60)

)

= 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
V.u L 1000

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

Jio.eof £

= volume metered, standard (dscf)

= conversion factor

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

(ib/g)

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

= HF rate (Tonlyr)
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<2.3234E-09
94,620
175,956

<1.2494E-09

<0.0389
36.9359
2.205E-03
1,000
94,620
60

<0.0132

<0.0389

36.9359

94,620
60
108

<0.0060

<0.0389
36.9359
2.205E-03

1,000

94,620

60

8,760
2,000

<0.0578

Ib/dscf
dscfm
acfm

Ib/acf

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: 10955
Unit 1 FF Outlet

12. HF rate - F4-based (Ib/MMBtu)

m, 2.205 x10°? 20.9
E., = (Fd
V 1000 20.9-0,

mstd
Where:
m, = total HF collected, cormrected for applicable blank (mg)
Vinstd = volume metered, standard (dscf)
2.205x 10° = conversion factor (Ib/g)
1000 = conversion factor (mg/g)
Fq = ratio of gas volume to heat content of fuel (dscf/MMBtu)
0, = proportion of oxygen in the gas stream by volume (%)
20.9 = oxygen content of ambient air (%)
Erq = HF rate (Ib/MMBtu)

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

m, ) 2.205 x10~° 100
EFc = ‘ (Fc
Vi 1000 co,

Where:
mg, = 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)
F. = ratio of gas volume to heat content of fuel (dscf/MMBtu)
CO, = proportion of oxygen in the gas stream by volume (%)
100 = conversion factor
Ere = HF rate (Ib/MMBtu)
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<0.0389
36.9359
2.205E-03
1,000
9,570
9.2
20.9

<3.9617E-05

<0.0389
36.9359
2.205E-03
1,000
1,820
10.3
100

<4.0974E-05

mg

dscf

Ib/g

mg/g
dscf/MMBtu
%

%

ib/MMBtu

mg

dscf

ib/g

mg/g
dscf/MMBtu
%

Ib/MMBtu
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Wheelabrator South Broward, Inc.
Clean Air P roject No: 10955 EPA Method 1-4 Calculations
Unit 2 FF Outlet

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. It may not be.possible to exactly duplicate
these results using a calculator. The reference method data, results, and alf calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

042010 104529
H

1. Volume of water collected (wscf)

Vo =(0.04706 )v.)
Where:
Vie = total volume of liquid collected in impingers and silica gel (ml) = 815.5 ml
0.04706 = ideal gas conversion factor (ft° water vapor/ml or gm) = 0.04706  tml
Vst = volume of water vapor collected at standard conditions (it°) = 3838 ]
2. Volume of gas metered, standard conditions (dscf)
AH
(1 7'64XVM Emr + (Yd)
y _ 13.6
mid (460+7,)
Where:
Puar = barometric pressure (in. Hg) = 30.10 in. Hg
Tm = average dry gas meter temperature (°F) = 72.58 °F
Ve = volume of gas sample through the dry gas meter at meter = 140.94 dcf
conditions (dcf)
Yq = gas meter correction factor (dimensionless) = 0.9904
AH = average pressure drop across meter box orifice (in. H;0) = 1.00 in. H,O
17.64 = standard temperature to pressure ratio (*R/in. Hg) = 17.64 °R/in. Hg
13.6 = conversion factor (in. H,Ofin. Hg) = 13.6 in.H,Ofin. Hg
460 = °F to °R conversion constant = 460
Vinstd = volume of gas sampled through the dry gas meter at standard = 139.505  dscf
conditions (dscf)
3. Sample gas pressure (in. Hg)
P P Py
= +| —
s bar 13 6
Where:
Ppar = barometric pressure (in. Hg) = 30.10 in. Hg
P, = sample gas static pressure (in. H;O) = -10.80 in. H,0O
13.6 = conversion factor (in. H,O/in. Hg) = 13.6 in. H,O/in. Hg
P = absolute sample gas pressure (in. Hg) = 29.31 in. Hg
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Clean Air Project No: 10955 EPA Method 1-4 Calculations

Wheelabrator South Broward, Inc.
Unit 2 FF Outlet .

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

3816 .44
['8'3036_;’,(1,—32}473 .lS—46.13]
e
P, =
254
Where:
T = average sample gas temperature (°F) = 293.30 °F
18.3036 = Antoine coefficient = 18.3036 °K
3816.44 = Antoine coefficient = 381644 °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/I°F
32 = temperature conversion (°F) = 32 °F
Py = vapor pressure, actual (in. Hg) = 29.31 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) = 29.31 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.31 in. Hg
6. Moisture measured in sample (% by volume)
B - Vw:ld
wo
(Vm:ld + Vw:ld)
Where:
Vinsid = volume of gas sampled through the dry gas meter at standard = 139.505  dscf
conditions (dscf)
Vit = volume of water collected at standard conditions (scf) = 38.38 scf
Buo = proportion of water measured in the gas stream by volume = 0.2157
= 21.57 %
7. Saturated moisture content (% by volume)
P
B ws .
P,
Where:
Ps = absolute sample gas pressure (in. Hg) = 29.31 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.31 in. Hg
Buws = proportion of water vapor in the gas stream by volume at 1.0000
saturated conditions = 100.00 %
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Wheelabrator South Broward, Inc.
' Clean Air Project No: 10955 EPA Method 1-4 Calculations
Unit 2 FF Outlet

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
Buo = proportion of water measured in the gas stream by volume = 0.2157
B, = actual water vapor in gas = 0.2157
= 21.57 %
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 (%) = 10.2 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.2 %
100 = conversion factor (%) = 100 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.63 %

' 10. Molecular weight of dry gas stream (Ib/Ib-mole)
(co) (©,) (~v,+CcO)
M =\M, 27 1M, 25+ (M, —2_ =
4 (Mcs) (100 (v15,) (100 (04,.c0) (100

Where:
Mcoz = molecular weight of carbon dioxide (Ib/Ib-mole) = 44.00 Ib/ib-mole
Moz = molecular weight of oxygen (Ib/Ib-mole) = 32.00 Ib/Ib-mole
Mnz-co = molecular weight of nitrogen and carbon monoxide (Ib/lb-mole) = 28.00 Ib/tb-mole
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 10.2 %
0, = proportion of oxygen in the gas stream by volume (%) = 92 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.6 %
100 = conversion factor (%) = 100 %
My = dry molecular weight of sample gas (ib/lb-mole) = 29.99 Ib/ib-mole

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

M, = (M, )1-B,)+{M,,XB,)
Where:

B, = proportion of water vapor in the gas stream by volume = 0.2157

My = dry molecular weight of sample gas (Ib/lb-mole) = 29.99 Ib/Ib-mole
Mizo = molecular weight of water (Ib/lb-mole) = 18.00 Ib/ib-mole
Ms = molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.41 Ib/Ib-mole
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12. Velocity of sample gas (ft/sec)

- e, e e |§

= velocity pressure constant

= pitot tube coefficient

= wet molecuiar weight of sample gas, wet basis (Ib/ib-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

T +460J

X&)

= sample gas velocity (ft/sec)

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

Qﬂ

Where:
As
Vs
60

Q.

= (60)(4,)¥,)

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

= volumetric flow rate at actual conditions (acfm)

14. Total flow of sample gas (scfm)

0.

Where:

68+460
29 92 T, 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 std
Where:
By
Qs

C]std

=(.X1-8,)

= 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)
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85.49
0.83
27.41
29.31
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0.654
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45.17

64.00
45.17
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173,437
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29.31
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2933

68
460

119,070

0.2157
119,070

93,381
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 EPA Method 1-4 Calculations
Unit 2 FF Outlet

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

209-0
Q:rd7 = (Q:Id 72]

20.9-7
Where:
Qug- = volumetric-flow-rate-at-standard conditions, dry basis (dscfm) = 93,381 dscfm
0, = proportion of oxygen in the gas stream by volume (%) = 9.2 %
20.9 = oxygen content of ambient air (%) = 209 %
7 = oxygen content of corrected gas (%) = 7.0 %
Qgia7 = volumetric flow rate at STP and 7%0,, dry basis (dscfm) = 78,534 dscfm

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

Qui-m = (Q:td—min )(60)

Where
Qsy-min = volumetric flow rate, english units (ft*/min) = 93,381 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Qstd-hr = volumetric flow rate, hourly basis (dscf/hr) = 5,602,843 dscf/hr

18. Metric Conversion of Gas Volumes (Qgq4 example)

( 60
Q:ld—melric = Q.rrd-engli:h 35.31
Where:

Qstd-engtish = volumetric flow rate, english units (ft*/min) = 93,381 dscfm

35.31 = conversion factor (ft/m°) = 3531 ft¥m?

60 = conversion factor (min/hr) = 60 min/hr

Qsg-metric = volumetric flow rate, metric units (m°hr) = 158,676  dry std m¥hr
19. Standard to Normal Conversion of Gas Volumes (Qgq example)

32 + 460
QNormal = (Q.rul —metric
68 + 460

Where:

Qud-metric = volumetric flow rate, metric units (dry std m°/hr) = 158,676 dry std m’/hr

32 = normal temperature (°F) = 32 °F

68 standard temperature (°F) = 68 °F

460 = standard temperature in Rankine (68°F) = 460

Qnomal = volumetric flow réte, metric units (dry Nm®/hr) = 147,857 dry Nm’/hr
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Wheelabrator South Broward, Inc.
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Unit 2 FF Outlet

20. Percent isokinetic (%)

_ (0.09450)T] + 460X¥,...0)

7 =
eV &R e - 8,)
Where:
D, = diameter of nozzle (in)
By = proportion of water vapor in the gas stream by volume
P = absolute sample gas pressure (in. Hg)
Te = average sample gas temperature (°F)
Vinstd = volume of gas sample through the dry gas meter at standard
conditions (dscf)
Vs = sample gas velocity (ft/sec)
e = total sampling time (min)
0.0945 = conversion constant
460 = °F to °R conversion constant

! = percent of isokinetic sampling (%)

21. Alternative Method 5 Post-Test Meter Calibration Factor
_ © (0.0319)(T;, +460)(28.96)

Y, > AT (AH),,
m A\l (AH )P, +——)WM
Where: (AHg)(Foer 13.6)( @)
g = total sampling time (min)
Vi = volume of gas sample through the dry gas meter at meter
conditions (dcf)
Tm = average dry gas meter temperature (°F)
AHg = dry gas meter orifice coefficient
Ppar = barometric pressure (in. Hg)
AH = average pressure drop across meter box orifice (in. H,0)
My = dry molecular weight of sample gas (ib/lb-mole)
\/AHa‘,g = average of square root of pressure drop across meter orifice
0.0319 = conversion constant
28.96 = molecular weight of ambient air (Ib/lb-mole)
13.6 = conversion factor (in. H,Ofin. Hg)
460 = °F to °R conversion constant
Yea = alternative Method 5 post-test meter calibration factor
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250
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0.9887
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Method 23 PCDD/PCDF Emisslons Calculations

Unit 2 FF Outlet

USEPA Method 23
PCDD/PCDF Emissions 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 to an appropriate number of significant figures.

Nota: PCDD/F resuits may be presented in two formats - normally expected levels and the maximurn possible levels. In the normal case, data
classlfied as ND (non-detect} or EMPC (estimated maximum possible concentration} are not counted. In the maximum possible emissions
case, NDs and EMPCs are fully counted.

042010 104520

HP
Normal Case Maximum Case
(ND & EMPC =0) (ND & EMPC fully counted)
1. TEQ concentration (ng/dscm)
m
o = (—"‘:9] x35.31
mstd
Where:
m, TeQ = total TEQ mass for PCDDs and PCDFs (ng) = 9.0700E02 ng 9.6000E-02 ng
Vinstd = volume metered, standard (dscf) = 1395047  dscf 139.5047  dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscfidscm 35.31 dscfidsem
Ceg = PCDD/F TEQ concentration (ng/dscm) = 2.2957E-02 ng/dscm 2.4299E-02 ng/dscm
2. TEQ concentration (ng/Nm3 dry)
m 68 + 460
C, = [—"-TEQ ](35 31 (—
Vst 32 +460
Where:
my_Tea = total TEQ mass for PCDDs and PCDFs (ng) = 0.0700E-02 ng 9.6000E-02 ng
Vinstd = volume metered, standard (dscf) = 139.5047  dscf 139.5047  dscf
35.31 = conversion factor (dscfidscm) = 3531 dscf/dscm 35.31 dscf/dscm
88 = standard temperature (°F) = 68 °F 68 °F
32 = normal temperature (°F) = 32 °F 32 °F
460 = "F to "R conversion constant = 460 460
Caa = PCDD/F TEQ concentration (ng/Nm3 dry) = 24B37E02 ng/Nm°®dry 2.6076E-02 ng/Nm’ dry
3. TEQ concentration at actual gas conditions {(ng/acm example)
O
C = C:d [ I
i Qa
Where:
Cux = PCDDI/F TEQ concentration (ng/dscm) = 22957E-02 ng/dscm 2.4299E-02 ng/dscm
Quq = volumetric flow rate at standard conditions, dry basis (dscm/h) = 158,676 dry std mrhr 158,676 dry std mhr
Qg = volumetric flow rate at actual conditions (acm/h) = 294,710 actual m3fhr 294,710 actual m*/hr
Cs = PCDDI/F TEQ concentration at actual gas conditions (ng/acm) = 1.2360E-02 nglacm 1.3083E-02 ng/acm
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 FF Outlet

USEPA Method 23 PCOD/PCDF Emissions Calculations

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

209 -x
Cox =Cul o
209-0,
Where:
Cu = PCDD/F TEQ concentration (ng/dscm) = 22957E-02 ng/dscm 2.4299E-02 ng/dscm
X = oxygen content of corrected gas (%) = 7.0 % 7.0 %
0, = proportlon of oxygen In the gas stream by volume (%) = 9.2 % 9.2 %
209 = oxygen content of ambient air (%) = 20.9 % 20.9 %
Coux = PCDD/F TEQ concentration (ng/dscm cormrected to x% O,) = 2.7297E02 ng/dscm @ 2.8892E-02 ng/dscm @
x% O, x% O,
5. TEQ concentration corrected to y% CO2 (ng/dscm example)
y
C =C
@ “\ co,
Where: .
Cy = PCDD/F TEQ concentration {ng/dscm) = 2.2957E-02 ng/dscm 2.4299E-02 ng/dscm
y = carbon dioxide content of corrected gas (%) = 12.0 % 120 %
CO; = proportion of carbon dioxide in the gas stream by volume (%) = 10.2 % 10.2 %
Cisay = PCDD/F TEQ concentration (ng/dscm corrected toy% CO,) = 2.7115E-02 ng/dscm @ 2.8699E-02 ng/dscm @
y% CO, y% CO,
6. TEQ Emission rate (Ib/hr)
m _ 60
Eum Dn 50 12.205 x 10 X0, ) ( 9)
vV (107)
mstd
Where:
My_TEQ = total TEQ mass for PCDDs and PCDFs (ng) = 9.0700E-02 ng 9.6000E-02 ng
Vinstd = volume metered, standard (dscf) = 139.5047  dscf 139.5047  dscf
2.205x 10° = conversion factor (ib/g) = 2.205E-03 Ib/g 2205E-03 Ib/g
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 93,381 dscfm 93,381 dscfm
60 = conversion factor (min‘hr) = 60 min/hr 60 min/hr
10° = conversion factor to convert from ng to grams = 1.0E+09 ng/g 1.0E+09 ng/g
Epme = PCDDF TEQ Emission rate (Ib/hr) = B8.0322E-03 Ib/r 8.5016E-09  Ib/hr
7. TEQ Emission rate (g/sec)
E _ [ Ma_meo [ 0. ]
g /sec - 9
V oo 60 x 10
Where:
My TEQ = total TEQ mass for PCDDs and PCDFs (ng) = 9.0700E-02 ng 9.6000E-02 ng
Vinstd = volume metered, standard (dscf) = 139.5047  dscf 139.5047  dscf
Qug = volumetric flow rate at standard conditions, dry basis (dscfm) = 93,381 dscfm 93,381 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
Egisec = PCDDF TEQ Emission rate (g/sec) = 1.0119E-09 g/sec 1.0710E-09  g/sec
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Wheelabrator South Broward, Inc.
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Unit 2 FF QOutlet

8. TEQ emission rate (Ton/yr,

m, o | 2.205x107° Cap
ET Iyr = = 9 (Q:{d )(60
V, o 10 2000
Where:
my, TeQ = total TEQ mass for PCDDs and PCDFs (ng)
Vinstd = volume metered, standard (dscf)

2.205 x 10° = conversion factor (Ib/g)
Qea = volumetric flow rate at standard conditions, dry basis (dscfm)

60 = conversion factor (min/hr)

Cap = capaclty factor for process (hours operated/year)
2000 = conversion factor (Ib/Ton)

10° = conversion factor to convert from ng to grams
Eviye = PCDDF TEQ Emission rate (Ton/yr)

9. TEQ emission rate - Fd-based (Ib/MMBtu)

5 _[mmo)2205 10° (% 209
Fd - d
V,u 10° 209-0,
Where:
Mp_TEQ = total TEQ mass for PCDDs and PCDFs (ng)
Vinsd = volume metered, standard (dscf)

2.205x 10 = conversion factor (Ib/g)
[ = ratio of gas volume to heat content of fuel (dscf/MMBtu)
. 0, = proportion of oxygen In the gas stream by volume (%)
= oxygen content of ambient air (%)
= conversion factor to convert from ng to grams

20.9
10°
Era = PCDDF TEQ Emission rate (Ib/MMBtu)

10. TEQ emisslon rate - Fc-based (Ib/MMBtu)

E mn_TEQ 2205X10_3 ( 100
Fe 9 ¢
V s 10 Co,
Where:
My teq = total TEQ mass for PCDDs and PCDFs (ng)
Vienstd = volume metered, standard (dscf)

2.205x 10 = conversion factor (Ib/g)
Fe = ratio of gas volume to heat content of fuel (dscf/MMBtu)

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

10° = conversion factor to convert from ng to grams

Ere = PCDDF TEQ Emission rate (Ib/MMBtu)
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2.5681E-11

USEPA Malhod 23 PCDD/PCDF Emissions Calculations

ng

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

Ton/yr

ng

dscf

Ib/g
dscf/MMBtu
%

%
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dscf
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%
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9.6000E-02
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8,760
2,000
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3.7237E-08
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139.5047
2.205E-03
9,570
9.2
20.9
1.0E+09

2.5962E-11
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1,820
10.2
100
1.0E+09
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Clean Air Project No: 10955 EPA Method 1-4 Calculations

Wheelabrator South Broward, Inc.
Unit 1 FF Qutlet .

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

Sample data taken from Run 1
Note: The tables presenting the resulfs are generated electronically from raw data. /t may not be possible to exactly duplicate

these results using a calculalor. The reference method data, results, and all calculations are carried (o sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

042010 104735
1. Volume of water collected (wscf) 0
Voo = (0.04706 ),
Where:
Vie = total volume of liquid collected in impingers and silica gel (ml) = 2476 mi
0.04706 = ideal gas conversion factar (ft’ water vapor/ml or gm) = 0.04706  ft*ml
Vistd = volume of water vapor collected at standard conditions (ft") = 11.65 ft*
2. Volume of gas metered, standard conditions (dscf)
AH
(1 764)(Vm Pbar t— (Yd)
v _ 13.6
et (460+T,)
Where:
Poar = barometric pressure (in. Hg) = 30.10 in. Hg
Tm = average dry gas meter temperature (°F) = 67.58 °F
Vi = volume of gas sample through the dry gas meter at meter = 41.32 dcf
conditions (dcf)
Yq = gas meter correction factor (dimensionless) = 1.0005
AH = average pressure drop across meter box orifice (in. H,0) = 1.50 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
Vistd = volume of gas sampled through the dry gas meter at standard = 41.758 dscf
conditions (dscf)
3. Sample gas pressure (in. Hg)
P 4
Rg = Pbar + =
13.6
Where:
Poar = barometric pressure (in. Hg) = 30.10 in. Hg
Pg = sample gas static pressure (in. H,0) = -10.60 in. H,O
13.6 = conversion factor (in. H,Ofin. Hg) = 13.6 in. H,Olin. Hg
P = absolute sample gas pressure (in. Hg) = 29.32 in. Hg
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Wheelabrator South Broward, Inc.
. Clean Air Project No: 10955 £PA Method 1-4 Calcuiations
Unit 1 FF Outlet

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

18,3036 _g(r,—nj}mmJ
3 _e€
254
Where:
Ts = average sample gas temperature (°F) = 294.67 °F
18.3036 = Antoine coefficient = 18.3036 °’K
3816.44 = Antoine coefficient = 3816.44 °K
273.15 = temperature conversion factor = 273.156 °K
46.13 = Antoine coefficient = 46.13 °K
25.4 = conversion factor = 254 mm Hg/in. Hg
5/9 = Fahrenheit to Celsius conversion factor = 5/9 °C/l°F
32 = temperature conversion (°F) = 32 °F
P, = vapor pressure, actual (in. Hg) = 2932 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) = 29.32 in. Hg
. P, = water vapor pressure, actual (in. Hg) = 29.32 in. Hg

6. Moisture measured in sample (% by volume)

|4

Bw = wsid
0
(Vmsld + szld)
Where:
Vinstd = volume of gas sampled through the dry gas meter at standard = 41758 dscf
conditions (dscf)
Vuwstd = volume of water collected at standard conditions (scf) = 11.65 scf
Buo = proportion of water measured in the gas stream by volume = 0.2182
= 21.82 %
7. Saturated moisture content (% by volume)
P
B ws = .
PS
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 %
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Clean Air Project No: 10955 EPA Method 1-4 Calculations

Wheelabrator South Broward, Inc.
Unit 1 FF Outlet .

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
B, = proportion of water measured in the gas stream by volume = 0.2182
B, = actual water vapor in gas = 0.2182
= 21.82 %
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 (%) = 9.2 %
0O, = proportion of oxygen in the gas stream by volume (%) = 100 %
100 = conversion factor (%) = 100 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.74 %

10. Molecular weight of dry gas stream (Ib/Ib-mole)
Cco,) v(0,) (v, +CcO)
M =M, jo, +\M, 20+ —
d ( co ) (1 00) ( 0’}(1 00) ( N2+CO) (100)

Where;
Mcoz = molecular weight of carbon dioxide (Ib/ib-mole) = 44.00 Ib/Ib-mole
Moz = molecular weight of oxygen (Ib/ib-male) = 32.00 Ib/\b-mole
Mnz+co = molecular weight of nitrogen and carbon monoxide (lb/ib-mole) = 28.00 Ib/ib-mole
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.2 %
0, = proportion of oxygen in the gas stream by volume (%) = 10.0 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.7 %
100 = conversion factor (%) = 100 %
Mg = dry molecular weight of sample gas (Ib/ib-mole) = 29.88 Ib/Ib-mole

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

M, = (M, X1-B,)+M,,XB,)

Where:
B., = proportion of water vapor in the gas stream by volume = 0.2182
My = dry molecular weight of sample gas (Ib/ib-mole) = 29.88 Ib/Ib-mole
Muzo = molecular weight of water (Ib/ib-mole) = 18.00 Ib/Ib-mole
Ms = molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.29 ib/lb-mole
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

USEPA Method 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 results_using.a_calculator._The.reference.method data, results, and all calculations are carried to sixteen decimal placés

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

042010 104735

1. Chloride to HCI conversion factor e
MW
K ya = -
nx MW a-
Where:
MWgq = 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 Cl/mole HCI
Kha = conversion factor to convert mass CI" to mass HCI = 1.028
2. Total HCI collected (mg)
m K. % (SCI—lvl +Sc1-zvz)
HCt -HCI
1000
Where:
Kici = conversion factor to convert mass CI” to mass HCI = 1.028
Scr = chloride concentration of sample fraction 1 (mg/liter) 13.0700  mgl/liter
A = liquid volume of sample fraction 1 (ml) = 826.0 mi
Scrz = chloride concentration of sample fraction 2 (mglliter) = 0.0000 mg/liter
vy = liquid volume of sample fraction 2 (ml) = 0.0 ml
1000 = conversion factor (mlfiter) = 1000 mi/liter
Myc) = total HCI collected in sample (mg) = 11.0981 mg
Note: Non-detects are lreated 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)
v, +v,)
m =K x B, X (—‘——2—
b HCI c 1 000
m, =0 if B a < MDL
Where:
Kha = conversion factor to convert mass CI" to mass HCI = 1.0280
Be = chloride concentration of blank (mgfiiter) = <0.1 mg/liter
2 = liquid volume of sample fraction 1 (ml) = 826.0 ml
) = liquid volume of sample fraction 2 (ml) 0 ml
1000 = conversion factor (ml/liter) = 1000.0000 mlliter
my = allowable blank subtraction (mg) = 0.0000 mg
Prepared by Clean Air Englnearing Proprietary Software
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

4, Total HCI collected, corrected for blank (mg)

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

5. Minimum detectable HCI (mg)

Myp, =Ko x MDL x Oy +v,)

1000
Where:
Knci = conversion factor to convert mass CI' to mass HCI
MDL = minimum detectable chloride concentration
Vi = liquid volume of sample fraction 1 (mi)
vz = liquid volume of sample fraction 2 (ml)
1000 = conversion factor (ml/liter)
MupL = minimum detectable HCI (mg)

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

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

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

MMbL = minimum detectable HCI (mg)

Mn = total HCI value used in emission calculations (mg)

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

Kyer % Sar-2 xl(‘)}ﬁ)
EFF =100x——— ==~
Myt
Where:
Ker = conversion factor to convert mass C” to mass HCI
Scra = chioride concentration of sample fraction 2 (mgfiter)
vy = liquid volume of sample fraction 2 (ml}
MHel = total HCI 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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§8 EPA26-1 Version 2006-10a {Cl)

Copyiight ® 2006 Clean Air Enginearing tnc.

USEPA Method 26A HC! Analyte Calculations

11.0981
0.0000

11.09810296

1.028
0.0
826.0
0
1000

0.01698256

11.0981
0.01698256

11.09810296

1.0280
0.0
0.0000
1
1000
100

mg
mg

mg

mg/liter
mi

ml
ml/liter

mg

mg
mg

mg

mg/liter
ml

mg
mi/liter
%

%

QAa/QC
Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Method 26A HC! Sample Calculations

Unit 1 FF Outlet

USEPA Method 26A
HCI 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 alf calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropniate number of significant figures.

042010 104735
1. HCI concentration (Ib/dscf) . oe
c _( m, )(2.205x10"
« Vo 1000
Where:
mp = total HCI collected, corrected for applicable blank (mg) =  11.0981 mg
Vinstd = volume metered, standard (dscf) = 41.7580  dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
1000 = conversion factor (mg/g) = 1,000 mg/g
Cyy = HCI concentration (Ib/dscf) = 5.8603E-07 Ib/dscf
2. HCI concentration (ppmdv)
c _[ m, ][0.850]( 10° )
sd -
V.., \N1000 \ MW
Where:
My = total HCI collected, corrected for applicable blank (mg) = 11.0981 mg
Vinstd = volume metered, standard (dscf) = 41,7580  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
Cey = HCI concentration (ppmdv) = 6.1958 ppmdv
3. HCI concentration (ppmwv)
B
C, =C_,|1-—*=
“’[ 100]
Where:
Cey = HCI concentration (ppmdv) = 6.1958 ppmdv
By = actual water vapor in gas (% v/v) = 21.8162  %viv
100 = conversion factor (%) = 100 %
Cu = HCI concentration (ppmwv) = 4.8441 ppmwv
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Method 26A HCI Sample Calculati .

Unit 1 FF Outlet

4. HCI concentration (mg/dscm)

C., = {Vm" ](35.31)

mstd
Where:
m, = total HCI collected, corrected for applicable blank (mg) = 11.0981 mg
Vinstd = volume metered, standard (dscf) = 417580  dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Cey = HC! concentration (mg/dscm) = 9.3844 mg/dscm

5. HCI concentration (mg/Nm? dry)

C, =[ mn]@ssl{ﬁiifglj
V msta 32 + 460
Where:
m, = total HCI collected, comrected for applicable blank (mg) = 11.0981 mg
Vinstd = volume metered, standard (dscf) = 41.7580 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 = HCI concentration {mg/Nm?> dry) = 100711 mg/Nm3dry

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

_ 20.9 - x

C:dx - C:d
20.9 -0,
Where:

Csd = HCI concentration (ppmdv) = 6.1958 ppmdv
X = oxygen content of corrected gas (%) = 7.0 %
0, = proportion of oxygen in the gas stream by volume (%) = 10.0 %
20.9 = oxygen content of ambient air (%) = 20.9 %
Ceax = HCI concentration corrected to x%0, (ppmdv) = 7.9156 ppmdv @ x%0,

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

c _¢ L}
sdy sd { C:O2
Where:
Csu = HCI concentration (ppmdv) = 6.1958 ppmdv
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.2 %
Csuy = HCI concentration corrected to y%CQO2 (ppmdv) = 8.0465 ppmdv @ y%CO,
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955 USEPA Method 26A HCI Ssmple Calculations
Unit 1 FF Outlet

8. HCl rate - Fy-based (ib/MMBtu)

m 2.205 x10°* 20.9
EFd = : (Fd
14 1000 20.9-0,

mstd
Where;
m, = total HCI collected, corrected for applicable blank (mg) = 11.0981 mg
Vi = yoltime metered, standard {dscf) = 41,7580  dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
1000 = conversion factor (mg/g) = 1,000 mg/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 (%) = 100 %
20.9 = oxygen content of ambient air (%) = 209 %
Eeg = HCl rate (Ib/MMBtu) = 1.0773E-02 |b/MMBtu

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

-3
B, [ |[2205x107) . 100
v 1000 co,

Where:
mp = total HCI collected, corrected for applicable blank (mg) = 11.0981 mg
Vinstd = volume metered, standard (dscf) = 41,7580 dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
1000 = conversion factor (mg/g) = 1,000 mg/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 (%) = 9.2 %
100 = conversion factor = 100
Eee = HCl rate (Ib/MMBtu) = 1.1543E-02 [|b/MMBtu
Prepared by Clean Air Engineering Proprietary Software
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WHEELABRATOR SOUTH BROWARD
TONS OF REFUSE PROCESSED PER STACK TEST RUN LOG (2010)

UNIT #1
3/22/2010 HCI 26A 1 183.3 1.00 32.2
3/22/2010 HCI 26A 2 184.8 1.00 32.4
3/22/2010 HCI 26A 3 184.6 1.10 35.6
3/23/2010 Particulate/Metals 5/29 1 183.5 2.25 725
3/23/2010 Particulate/Metals 5/29 2 183.9 2.23 72.0
3/23/2010 Particulate/Metals 5/29 3 183.3 2.23 71.7
3/22/2010 Fluorides 13B 1 183.9 1.25 40.3
3/22/2010 Fluorides 138 2 184.2 1.23 39.7
3/22/2010 Fluorides 13B 3 184.8 1.18 38.2
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 nia nia
UNIT #2
3/23/2010 HCI 26A 1 185.2 1.00 325
3/23/2010 HCI 26A 2 183.2 1.00 321
3/23/2010 HCI 26A 3 185.3 1.18 38.4
3/24/2010 Particulate/Metals 5/29 1 183.9 2.22 71.6
. 3/24/2010 Particulate/Metals 5/29 2 183.7 2.53 815
3/24/2010 Particulate/Metals 5/29 3 183.3 217 69.8
3/24/2010 Fluorides 13B 1 184.3 1.30 42.0
3/24/2010 Fluorides 13B 2 183.8 1.28 413
3/24/2010 Fluorides 13B 3 183.6 1.30 419
3/22/2010 Dioxins/Furans 23 1 184.2 4.67 150.9
3/23/2010 Dioxins/Furans 23 2 184.2 4.60 148.6
3/23/2010 Dioxins/Furans 23 3 183.9 4.50 145.2
UNIT #3
3/24/2010 HCI 26A 1 184.1 1.00 323
3/24/2010 HCI 26A 2 184.2 1.00 32.3
3/24/2010 HCI 26A 3 184 .1 1.00 323
3/22/2010 Particulate/Metals 5/29 1 184.1 2.30 74.3
3/22/2010 Particulate/Metals 5/29 2 184.0 2.23 72.0
3/22/2010 Particulate/Metals 5/29 3 184.2 2.25 72.7
3/23/2010 Fluorides 13B 1 183.8 1.22 39.3
3/23/2010 Fluorides 13B 2 184.4 1.43 36.5
3/23/2010 Fluorides 138 3 183.9 113 36.5
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

.Metals: Cd (cadmium) Hg (mercury) Be (beryllium) Pb (lead)



Stack Test Process Data

PLANT NAME: SOUTH BROWARD Data from DCS Printouts Calculated Lime Feed Rate
2010 Fabric SDA Total | Diluton Slurry
Steam | FF Inlet Filter Inlet SDA H20 | Slurry| Slurry| Slurry CaO Ca0
Unit Run Time Flow Temp Delta Temp | Flow flow Flow | Conc. | Specific | Density | Flow
Test No. No. Date Start Stop | kibs/hr| deg F in.H20 | degF gpm gpm gpm % Gravity Iblgi Ibs/hr | Test Run Comments
M26A | 1 1 3222010 |08:31| 09:31 | 1833 | 3150 65 | 5074 | 374 | 277 | 95 | 257 | 1071 | o738 | 4184
HC! 2 3/22/2010 | 09:58| 10:58 | 184.8 | 314.9 65 | 5083 | 367 | 302 | 65 | 176 | 1.006 | 1002 | 3%0.8 | Al times based on
3 322/2010 | 11:30| 12:36 | 184.6 | 3165 63 | 5054 | 358 | 185 | 17.3 | 204 | 1.003 | 0970 | 1009.2 CEMS time
Avg | 1842 | 3154 65 | 5070 | 366 | 255 | 111 | 212 | 1.087 | 0903 | 606.1
M29/5 | 1 1 3/23/2010 | 07:43 | 09:58 | 1835 | 315.0 65 | 5055 | 359 | 252 | 107 | 287 | 1.064 | 0671 | 4324
Metals 2 3/23/2010 |10:31| 12:45 | 18398 | 3154 66 | 5121 | 379 | 285 | 94 | 287 | 1.060 | 0624 | 3508 | AU timesbasedon
PM 3 3/23/2010 | 13:32] 1546 | 1833 | 315.0 66 | 5147 | 380 | 304 | 76 | 196 | 1088 | 0915 | 4167 CEMS time
Avg | 1836 | 3150 66 | 5108 | 373 | 280 | 92 | 257 [ 1071 | 0737 | 4000
MA3B | 1 1 3/22/2010 | 13:19| 14:34 | 1839 | 3150 65 | 5032 | 348 | 232 | 116 | 198 | 1.002 | 0966 | 669.4
HF 2 32212010 | 15:07 | 16:21 | 1842 | 3149 64 | 5083 | 359 | 287 | 72 | 170 | 1000 | 0942 | 406.9 | Ailtimesbasedon
3 32212010 | 16:30 | 17:41 | 184.8 | 3149 65 | 5058 | 348 | 248 | 100 | 271 | 1072 | 0749 | 448.1 CEMS time
Avg | 1843 | 3149 65 | 5058 | 352 | 256 | 96 | 213 | 1085 | 0886 | s08.1

Stack Test Data Sheet, Mar 10




Stack Test Process Data

PLANT NAME: SOUTH BROWARD Data From DCS Printouts Calculated Lime Feed Rate
2010 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 flow Flow | Conc. | Specific | Density | Flow
Test No. No. Date Start  Stop ] kibs/hr deg_;' F | InnH20 | degF | gpm opm gpm %o Gravity | lb/gal ibs/hr | Test Run Comments
M-26A 2 1 3/23/2010 | 07:55| 08:55 | 185.2 | 319.8 6.5 492.3 31.0 19.3 11.7 33.2 1.064 0.673 472.0
HCI 2 3/23/2010 | 09:30 | 10:30 | 183.2 | 320.2 6.7 496.5 325 221 10.5 32.2 1.063 0.659 413.6 All Fmes based on
3 3/23/2010 10555 12:06 | 185.3 | 3199 | 66 | 4955 | 316 | 208 | 108 | 343 | 1080 | 0624 | 4025 CEMS time

Avg | 184.6 | 319.9 6.6 494.7 31.7 20.7 11.0 33.2 1.062 0.652 429.4 |

M-29/5 2 1 3/24/2010 | 07:53 | 10:06 | 183.9 | 315.1 6.6 486.9 30.3 21.6 8.7 26.8 1.082 0.858 448.4

Metals 2 3/24/2010 | 11:03| 13:35 | 183.7 | 315.2 6.6 492.0 314 22.4 9.0 25.5 1.084 0.880 476.8 All t'imes based on
PM 3 3/24/2010 | 14:12| 16:22 | 183.3 | 315.1 6.7 498.9 33.6 24.2 9.5 18.1 1.099 1.044 591.9 CEMS time

Avg 183.6 | 315.1 6.6 492.6 31.8 22.7 9.1 23.5 1.088 0.927 505.7

m23 | 2 1 32212010 | 10:04 | 14:44 | 1842 | 3180 | 66 | 4910 | 312 | 198 | 113 | 221 | 1003 | 0978 | 6654
dioxins 2 32312010 |07:36| 12:12 | 184.2 | 3108 | 66 | 4947 | 317 | 200 | 108 | 331 | 1083 | 0655 | 4244 | Alltimesbasedon
312312010 | 12:32| 17:02 | 1839 | 3200 | 67 | s032 | 338 | 231 | 107 | 233 | 1084 | 0881 | 5658 CEMS time

Avg | 1841 | 3193 | 66 | 4963 | 322 | 213 | 109 | 261 | 1080 | 0838 | 551.8

M-13B 2 1 3/24/2010 | 07:53 | 09:11 | 184.3 | 3154 6.5 4385.3 299 219 8.0 26.7 1.083 0.871 418.8
HF 2 3/24/2010 | 09:37 | 10:54 | 183.8 | 315.0 6.5 489.5 31.0 21.3 9.6 27.2 1.080 0.832 480.2 All times based on

3/24/2010 | 11:24| 12:46 | 183.6 | 3151 6.6 490.5 30.9 219 9.0 29.0 1.076 0.789 425.6 CEMS time

Avg | 1838 | 3150 6.6 488.6 30.6 21.7 8.9 27.6 1.080 0.831 441.5

Stack Test Data Sheet, Mar 10




Stack Test Process Data

[PLANT NAME: SOUTH BROWARD Data From DCS Printouts Calculated Lime Feed Rate
2010 Fabric SDA Total | Diluton Slurry
Steam | FF Inlet Filter Inlet SDA H20 [ Slurry| Slurry | Slurry CaO Ca0
Unit Run Time Flow Temp Delta Temp Flow flow Flow | Conc. | Specific | Density { Flow
Test No. No. Date Start Stop | klbs/hr| degF | In.H20 | degF | gpm gpm gpm % Gravity Ib/gal ibs/hr | Test Run Comments
M26A | 3 1 3/24/2010 | 07:45 | 08:45 | 184.1 | 315.0 68 | 4648 | 317 | 225 | 92 | 258 | 1.084 | 0879 | 4836
HCI 2 312412010 | 0918 | 10116 | 1842 | 3154 67 | 4628 | 308 | 194 | 114 | 276 | 1081 | 0840 | 573.0 | Al timesbasedon
3/24/2010 | 10:54 | 11:54 | 184.1 | 3148 67 | 4669 | 314 | 215 | 100 | 288 | 1076 | 0792 | 4728 CEMS time
Avg | 1841 | 3150 67 | 4648 | 313 | 211 | 102 | 274 | 1080 | 0837 | 5008
Mm295 | 3 1 3222010 | 847 | 11:05 [ 1841 | 3150 69 | 4718 | 354 | 253 | 101 | 235 | 1084 | 0874 | 5312
Metals 2 312202010 | 11:43| 13:57 | 1840 | 3152 68 | 4675 | 324 | 199 | 125 | 234 | 1002 | 0967 | 7229 | Altimesbased on
PM 3 32212010 | 1424 16:30 | 1842 | 3149 67 | 4704 | 330 | 214 | 115 | 236 | 1080 | 0927 | 6413 CEMS time
Avg | 1841 | 3150 68 | 4699 | 336 | 222 | 114 | 235 | 1088 | 0923 | 6318
M13B | 3 1 32372010 | 12:41| 13:54 | 1838 | 315.1 70 | 4819 | 381 | 273 | 108 | 225 | 1082 | oss0 | s51.8
HF 2 3232010 | 14:31 | 15:39 | 184.4 | 3149 70 | 4870 | 308 | 208 | 100 | 200 | 1087 | 0906 | 541.4 | Altimesbasedon
3/23/2010 | 15:54| 17:02 | 183.9 | 315.0 69 | 4795 | 367 | 256 | 11.1 | 219 | 1.086 | 0898 | 598.1 CEMS time
Avg | 1840 | 315.0 70 | 4828 | 382 | 276 | 106 | 21.4 | 1.085 | 0885 | 563.8

Stack Test Data Sheet, Mar 10




Wheelabrator
SOUTH BROWARD
Emission Test Log

Date:
Start Time:
End Time:
TEST

3/22/2010
8:31:00
9:31:00
26A run1

Unit 1

Unit 1

ELO!

EOW -,

KLBs/hr DEG F % %
186.20 1081.16 7.26 6.98 9.49
Lime Slurry  3/22/2010
S.G. 1.071
Lb/gal 0.738

Page 1




Date:

Start Time:

End Time:
TEST

3/22/2010
9:58:00
10:58:00
26Arun 2

Unit 1

Unit 1

Wheelabrator
SOUTH BROWARD
Emission Test Log

TOTAL 2 DRI ERI b NE R EOU s [eE e Ea e IDINCET, 5= 5T
e St phorzale g P e ke g e R S ks
TEME oW e e e RS RO R
~DEG F DEG T GPM GPM GPM DEG F "H20 "H20 KLBs/hr Ib/hr
508 .27 314.88 36.74 3024 651 204.01 6.53 097 18479 | 39128
CREEDH20 2SO U EINAL S TNE et O AR FURNACE: '*‘“‘EQ; NOS:SHROLE:
O s S TMIPRESS [ TEMP A [ E L DW= | D RAET S oD NP oAV 8]
KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F
187 54 90314 826.20 85.72 20.10 434.69 1094.28
Lime Slurry  3/22/2010
S.G. 1.096
Lb/gal 1.002




Date:

Start Time:

End Time:
TEST

3/22/2010
11:30:00
12:36:00
26Arun3

Unit 1

Unit 1

,:SBAHINE’ETu’Bi SDAEOUTL g‘ EETOTAlRS

Wheelabrator
SOUTH BROWARD
Emission Test Log

ZEDIEWATERT EaleMEgﬁ.ﬂ LAl FOUT 8 sers PRt EET"ID}Iliﬂé‘E*l"s:‘if 35T EAM:

s

L s AT,
CiEMPL Db i PRESe

s:..ovﬁ

I TENE h | S TEMP =2 ISEURRYAE B SoorliOWE. oS LURRY:. 1By
DEG F DEG F GPM. GPM GPM DEG F “"H20 " H20
505.43 316.46 35.79 18.45 17.34 294 57 6.34 -10.66
FEEEDH20R SO U T LEINALS TN = TOTZAIR S5 sFURNAGE -2 ECONC
R E oW [ STMIBRESS| o TEMPAsH| SeAE LOW S [ DRAE T S [HOUTAE .:v 02
KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F GPH % %
187.91 902.98 826.43 82.57 -0.11 431.13 1101.43 7.53 6.58 8.96
Lime Slurry  3/22/2010
S.G. 1.093
Lblgal 0.970

5‘“‘ XCa0 ’”Iéinf“‘ic NC:

ﬂaﬂ% ﬁ%

Page 1




0L-2

Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/23/2010
Start Time: 7:43:00

End Time: 9:58:00 g_S‘BﬁwJ[l}JLET |SDJ

T TOTARE R DIEWATER P ST, @Fﬁewﬂ“

TEST 529run1  |EESTEMPE e rioW S SURRYAL TEURE
DEG F GPM GPM GPM DEG F "H20
Unit 1 50546 35.90 25.16 1074 20515 5.49
SEEEDHZ0N S HOUT o AL ST 2 OTEATR 53| URNAGE st CONOBI SR ORE N G
E oW ?éTMyPRgss %&EMFW EEF oW | TORAELE uré’%’“ﬁ% e AV G4 CHEMELOW])
KLBs/hr DEGF | DEGF KSCEM "H20 DEGF | DEG F GPH
Unit 1 185.66 904.87 826.07 85.77 .10 43180 | 110581 7.65
Lime Slurry  3/23/2010
S.G. 1.064
Lblgal 0.671
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LL-2

Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/23/2010
Start Time: 10:31:00

End Time: 12:45:00
TEST 5/29 run 2
Unit 4 512.09 315.08 37.89 28.52 9.36 ' 295.77 6.55 -10.93 183.94 350.67
g~FEED=H2(;2; LEESH
e »STIWI&&RE‘ LEMP < e PIRO WSS AR QL EMI
KLBs/hr DEG F DEG F KSCFM "H20 DEG F
Unit 1 185.48 906.92 824.13 86.96 -0.10 434.58 1100.30 10.34 6.52 9.08
Lime Slurry  3/23/2010
S.G. 1.060

Lb/gal 0.624

““"mﬁaz )% "."lee ne:cone:
i mlblg"é’l?;i‘f e
0.624 28.714

Page 1



Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/23/2010
Start Time: 13:32:00

End Time: 15:46:00 STOT Viss: %Qﬁ‘gmgéf@
TEST 5/29run 3, URR SEERae
DEG F DEG F GPM GPM GPM Ib/hr
Unit 1 514,70 314.98 38.01 30.42 7.59 296.30 6.62 -11.01 183.31 416.61
KLBs/hr
Unit 1 185.39 1099.50
Lime Slurry  3/23/2010
S.G. 1.088
Lbigal 0.915

P ‘S“’B?’é"élfﬁ ‘

EEGravitys
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Date:

Start Time:

End Time:
TEST

3/22/2010
13:19:00

14:34:00
13B run 1

Unit 1

Unit 4

Wheelabrator
SOUTH BROWARD
Emission Test Log

Page 1

"»SDA“IN@ET SEYA @U g@TG’F’AL DIE‘W TE@ ?,;‘ﬁLIWIEm R O T mFFwsgi mm‘u ;ﬁSTEAMignlﬁlrﬁﬂF’é’"f‘
ENMP T EMBm: @tﬁgaﬁ""’f‘“"ﬁ. EFOW- | SSEURRYL STEME D %ﬁéﬁé gss.z@ Eows
DEG F DEG F GPM GPM GPM DEG F "H20 " H20 KLBs/hr
503.21 314.97 34.76 23.21 11.55 293.88 6.50 -10.68 183.85
TIEEEDIH208 7 SH OUTer | SEINAIS T o0 AIRES FEURNAGE] e E CONOz ' SHIROEE s SNCRest] EURNACE| Fo
e owWels sn@é‘iess EME e ioNEL | DRAET | oUrTENPl Ve o o
KLBs/hr DEG F . DEG F DEG F GPH ' %
187.02 903.36 42930 1110.32 4.54 6.75
Lime Slurry  3/22/2010
S.G. 1.092
Lb/gal 0.966




¥L-0

Date:

Start Time:

End Time:
TEST

3/22/2010
15:07:00

16:21:00
13B run 2

Unit 1

Unit 1

Wheelabrator
SOUTH BROWARD
Emission Test Log

-vqy

.sm'eyﬂq ETCoTAC Z EDIEWATER R EIVE 2 Earh OV galssthhs B AIDINEE LT
STEMD: IRRVCFL Lo EhOWE. | SEURRY | STENPILL e Dias | SPRESS Boloor
DEG F GPM GPM GPM DEG F "H20 "H20 :
314.04 35.92 28.72 7.20 293.36 6.38 -10.65 184.16 407.06
%%?’SF!g@ == EEINAIE‘ST}MQ a:;“%r@ FAIRG|[EEURN: 'cEa m%gEceNeﬁg ESE R@léj ggﬁ@ SN NACE|[ZOUREET
Wi gﬁﬁ’PRESS! EILTEMPEE| =k ,jjl,tg; ﬁﬂ&A_ﬁTﬂ %_.I,JT SHENIRE) ﬁAVG Cl 02 ,ﬁﬁﬁ* _@_Eﬁg
KLBs/hr DEG F "DEG.F KSCEM "H20 DEG F DEG F GPH % %
186.55 904.19 825.09 83.01 0.00 43126 1121 11 5.67 6.75 9.18
Lime Slurry  3/22/2010
S.G. 1.090
Lb/gal 0.942

“®




Date:

Start Time:

End Time:
TEST

3/22/2010
16:30:00

17:41:.00
13Brun3

Unit 1

Unit 1

Wheelabrator

SOUTH BROWARD
Emission Test Log

P SDAINEETZISDAACUIEE 23O .;;z umegg; = ,;@mg,, TR *mamrfemzég ISTEANETEmeireed:
B FEMBPEES ,,; MT.E*IWP RY: SEURRY:E [ETEMP % & ; A REOW: SRate
DEG F BEG F | GPM GPM. | GPM “DEG F KLBs/hr Ib/hr
505.83 314.89 34.77 24.80 9.07 292.60 184.75 | 448.06

KLBs/hr

[ERURN
FLOW@E SDRAE

KSCFM

186.65 905.17 824.72 81.44 -0.10 429.77 1106.66 5.52 6.45 . 8.95
Lime Slurry  3/22/2010
S.G. 1.072
Lb/gal 0.749

Page 1



Wheelabrator
SOUTH BROWARD
Emission Test Log

91-0

pih dSpeﬂ?fl%‘?’

e CAOER

=
a““éga@i

?ﬁiﬁcaw St ﬁ&wlb

1.064 |

0673 |

Date: 3/23/2010
Start Time: 7:55:00
End Time: 8:55 g"S@A“INLET?’ SDAQUTLEET %T;@Tgr ALTES WAT s _me; “S*TEAMZﬁ;’E Eﬁﬁl’ﬁl‘é’iFé"é”H‘u’?
TEST  26Arun1 |[LTEMPL: o TENP -t |/SEURRY:FLL|[ESEEC oss __;; %g SElOW. R
DEG F DEGF | GPM GPM GPM DEG F "H20 "H20 KLBs/hr Ib/hr
Unit 2 49229 319.78 31.03 19.34 11.6935 301.82 6.48 -10.94 185.24 47227
NS MY UT‘m YEINAIESTVG WT@T#"&I‘B‘&% 5FU GEE FURNACEZ %@Uﬂ' LET“fé
Mw :@z S
oWz 'S TV PRESS st NP [t e e
KLBs/hr DEG F DEG F KSCFM "H20 ‘ %
Unit 2 188.23 898.05 82529 85.52 0.10 6.41
Lime Slurry  3/23/2010
S.G. 1.064
Lb/gal 0.673




-0

Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/23/2010 i
Start Time: 9:30:00 ) |
End Time:  10:30 ""lel?mEgm SDA'OUTLET Ve TERY IE2IMES T ey "“ID"!NL 3 a""% mﬁSTE%ﬁ pllimelreeds
TEST 26Arun2 &= s%ngE_wEgz«» i ﬁSLU RYG’*"‘ 2 5&% ELEOWzES Rd tei@fﬂéﬁéﬁ%
DEG F GPM KLBs/hr Ib/hr
Unit 2 '320.19 10.4573 183.16 413.46
| SHIOUTES:! ?&N AESTM: [ TOTEAIRE A IEURNACE; wﬁﬁ@ﬂ@’% FURNACE# @R OUTEET
[STM'BRESS %TEMPW ﬁ’:‘ﬁFLew:_,,, S DRAETA: | OUTIEMB TaA %” S Eais FCHEMELQ! énhﬁees% BET *ezg‘ém
DEG F KSCFM " H20 DEG F DEG : % %
Unit 2 822.57 87.68 -0.09 414.69 1083.09 3.77 6.77 9.51
Lime Slurry  3/23/2010
S.G. 1.063
Lb/gal 0.659

Page 1
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Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/23/2010
Start Time: 10:55:00
End Time:  12:06 ESDAINEETE SDA OUTETIer MO TALES EDIEWATERTE A EIME Ll RROUTEA]S T2 {E eI DINCET S STEAM S ST Ehmelhesan
TEST 6Arn3 | ETEMPLS | TEMP = SPURRYE mﬁa‘*ﬁﬁszR\cwmmem:ﬁ B o PRESS eFlows e
DEG F DEG F GPM . DEG F "H20 "H20 KLBs/hr Ib/hr
Unit 2 495.48 319.85 10.7450 298.62 6.62 -11.07 185.26 402.44
HZ05ESHIO; STV [ TOT AR FEURNACETISSECONO Eisu}w iz SNCRZE | snFIJRNACEﬁ 2TOUTEETL,
m.;,f‘i.%“oi’&‘ﬁ STMERES e | e e B oW 0| s vores
KLBs/hr DEG F DEG F KSCFM " H20 DEG F GPH % %
Unit 2 188.67 899.45 824.05 85.84 -0.09 1098.27 2.53 6.22 8.93

Lime Slurry  3/23/2010
S.G. 1.060
Lbigal 0.624
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o o o
Wheelabrator

SOUTH BROWARD
Emission Test Log

Date: 3/24/2010
Start Time: 7:53:00
End Time: 10:06 ZSDAIN g ET[ 2T ORA ',ZDIE«*;WA’\TER":'”' FH Eggﬁ*“ﬁ E?”QFVQ_QFT"’E Fa: s lD‘INLET"“"@STEEAMm; kime Fe
TEST 520 un1 | GETEMP G| EETENP 2 | SEURRVAEL . S ELOWSS: S LURRY A= STEMB o) 2PF i FlOWEaaR
DEG F DEG F GPM GPM GPM DEG F " H20 KLBs/hr
Unit 2 486.88 315.Q6 . 30.26 21.55 8.7102 294,58 -11.04 183.87
= TOTAIRS | SFURNACE! mrEC@N@ ESH:ROLES gﬁisﬂ@Rm‘ “’F|.*IRN’:‘-,\5‘C’E“;i |20
5 b 12 IMARTHA G0l || L6 A ol |33
.E.Lewfgﬁ RB,&AFT | T 1Pz g A%e‘;'ﬁﬁ AOHE ‘FLQVVF; Lii::::ﬂ?’ rrt‘-a'#ﬂ ?%%
KLBs/hr KSCFM " H20 DEG F DEG F GPH . %
Unit 2 187.31 81.80 -0.10 41117 1062.56 2.44 ) 6.11
Lime Slurry  3/24/2010
S.G. 1.082
Lb/gal 0.858

Page 1
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Date:

Start Time:

End Time:
TEST

3/24/2010
11:03:00

13:35
5/29 run 2

Unit2

Unit 2

Wheelabrator
SOUTH BROWARD
Emission Test Log

mSDA”INLETS’i SDAQOUTEETE -1 “WDMEE R STEAM S 2 LM 'é”ﬁFeé'ﬂ%
..,.4.).. ;. e Al
T PRESSE i e At
DEG F DEG F "H20 KLBs/hr Ib/hr
492.03 315.15 -11.16 183.71 477.25
ROUTz EFINALSTMEESTOTAIRES| SEURNAC n‘gﬂﬁ@g l: = 522 [ZEURNAC s;'-m unst =
M PRESS [SiTEMPYA | 22 s EEOWE 5a) b5D ilermavGiitefice "é aE.-Q\M Y o *“‘
KLBs/hr DEG F DEG F KSCFM DEG F % %
186.96 899.54 825.04 82.80 1071.47 6.17 9.00
Lime Slurry  3/24/2010
S.G. 1.084
Lb/gal 0.880

fomen SR £ 0

: [ s
T avty s aiblgalet:
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Date:

Start Time:

End Time:
TEST

3/24/2010
14:12:00
16:22
529 run 3

Unit 2

Unit 2

Wheelabrator

SOUTH BROWARD
Emission Test Log

|
S SDAINIET= SDAQUTLETI S TOT AL BDIL WATER: B NE L o EOU e ean i SEIDINLE Ls e S TE AN, [ SEIme Feeas
e T ,Lu“‘ﬁ‘v" T i e oW
DEG F DEG F GPM GPM GPM DEG F "H20 "H20 KLBs/hr Ib/hr
498.93 315.08 33.64 24.19 9.4444 296.18 6.68 -11.44 183.28 591.54

“KLBshr

s | B

2 uFINAE"STM% 0T

2l SNCREA] ZEURNACE:
,a ICHEMEROWs 502222

TR

imsxw:ﬁnez

GPH % %
186.44 899.61 824.82 413.97 1075.67 2.06 6.55 9.32
Lime Slurry  3/24/2010
S.G. 1.099
Lb/gal 1.044

Page 1




Wheelabrator
SOUTH BROWARD

2Z-0

Date:

Start Time:

End Time:
TEST

3/22/2010

'10:04:00

14:44
23 run 1

Unit 2

Unit 2

Emission Test Log

= SDAINLETZ SDAIOUITLE WATERE [z , T @m"ml.mzvsz-aw TEANG oE

B4 AL ik o\ BEERL & & o

=y lﬁ%@ﬁﬁfi‘mm RVEE SR OWE = «SEUR”Q% %&M‘B_ P PRESS S EIOW S
DEG F DEG F | GPM GPM GPM DEG F "H20 "H20 KLBs/hr lo/hr
491.00 318.04 37 10.83 113333 | 297.13 657 1065 184.20 665.02

RO T AIRT =] FEURNACEY [ZSECONO S
P SOUTAEN

ﬁweFLo% usmﬁpaﬁssv E-;s? , EMP*@ s e e
KLBs/hr DEG F DEG F | . KSCFM "H20 .
187.57 897.43 825.38 83.45 -0.10 411.95 1072.08 219 6.26 9.08
Lime Slurry  3/22/2010
S.G. 1.003
Lb/gal 0.978




€2-0

Date:

Start Time:

End Time:
TEST

3/23/2010
7:36:00
12:12
23run2

“Unit 2

Unit 2

Wheelabrator
SOUTH BROWARD
Emission Test Log

[ESHROEEATLSNCR . FU

; M ¥ STEl EAVGEz o [CHEM ELOWI[ES S0 2. i
KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F GPH

187.49 898.33 824.78 86.57 -0.10 413.58 1087.40 2.84
Lime Slurry  3/23/2010

S.G. 1.063

Lb/gal 0.655

Page 1
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Date:

Start Time:

End Time:
TEST

Wheelabrator
SOUTH BROWARD .
Emission Test Log

3/23/2010
12:32:00
17:02 gsummtz THETOTAL S CDIGWATERY L CelIME S s PHOUTE e Fvegns ﬁmp:m@
Fiadrid i 2k e b MM"” """" ...:sﬁg s "% 'h ma—wﬂ" L
23run3  |BEETED RV oW SRR e e e PR :‘:‘;ﬂ.oﬁﬁ”
DEG .F GPM GPM GPM DEG F "H20 "H20 KLBs/hr
Unit 2 503.15 320.03 33.81 23.11 10.7049 301.91 6.67 -11.34 183.94
OF e SHIOUTER ;le‘vg_L,m.Sv ME| 2T 0T [ SFURNACE?|[EROUTLET
| STMPRES S| sTEMBAS: Wit E‘L&mﬂg
DEG F DEG F % %
Unit 2 900.28 823.88 85.99 -0.10 414,96 1094.18 3.86 ' 6.41 9.12

Lime Slurry  3/23/2010
S.G. 1.084
Lb/gal . 0.881




GZ-0

Date:

Start Time:

End Time:
TEST

3/24/2010
7:53:00
2:11

13B run 1

Unit 2

Unit 2

Wheelabrator
SOUTH BROWARD
Emission Test Log

wmﬂ CONOZ:
i BRESS | igiﬁﬁ"ﬁ&
KLBs/hr DEG F DEG F
187.43 898.08 410.77 1064.59 2.48 6.07 8.90
Lime Slurry  3/24/2010
S.G. 1.083
Lb/gal 0.871

Page 1
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Date:

Start Time:

End Time:
TEST

Wheelabrator
SOUTH BROWARD
Emission Test Log

3/24/2010
9:37:00
10:54 =G ;E%szc SBA\@U&EE! EMTQG 'ALX,,K%;, I‘“DIIE“‘WATER‘; =il SIMESE | ed2
P El&!‘;‘
12Brun2  |ETEMPE E TEMP L CBURRY.LL EFTOWSE | SHURRY. ateuﬁ
DEG F GPM GPM Ib/hr
Unit 2 489.47 314.99 30.96 21.34 06187 295.88 -11.03 183.82 479.93

Unit 2 187.16 825.31 82.93 -0.10 411.77 1063.29 2.25 6.19
Lime Slurry  3/24/2010
S.G. 1.080

Lb/gal 0.832




LZ-0

Date:

Start Time:

End Time:
TEST

3/24/2010
11:24:00
12:46
13Brun 3

Unit 2

Unit 2

Wheelabrator
SOUTH BROWARD
Emission Test Log

RS SEELIMESS:

'fvr"ni P

Z ZSLURRNE| 2 TEME

KLBS/hr

183.55

EDHZOE [EUSHIOU

U SEINAE STV (SO

Page 1

el
oW el STMBRES S| S TEMB £ | 2e kU0
KLBs/hr DEG F DEG F KSCEM.
186.98 899.49 825.49 82.35 0.1 410.80 1071.68 2.08 6.12
Lime Slurry  3/24/2010
S.G. 1.076
Lb/gal 0.789




82-0

Date:

Start Time:
End Time:
TEST

3/24/2010
7:45:00
8:45:00
26A run 1

Unit 3

Unit 3

Wheelabrator
SOUTH BROWARD
Emission Test Log

] okt

KpAZ s,
kbt

AR

([ FURNACES
| Baeserssa

ESHIROEE

ZFEEED O =70 _ R
RO s [ OWS L D DRART Y COUTAEMR. | S AVe
KLBs/hr KSCFM " H20 DEG F DEG F

188.89 80.18 -0.11 390.23 1057.32
Lime Slurry 3/24/2010
S.G. 1.084
Lb/gal 0.879

Pagb
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Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/24/2010
Start Time: 9:16:00
End Time:  10:16:00 %S'DTA"‘I"INLE‘T&E sm'A‘%e!nEETgw oA DIEWATERE S EINE ez e S EEOU Tt SanE e H SSTEAMZE L imic Feeds
?‘y o b ,:‘_H- ! o v o ' s e ) o4 8
TEST 26ATun2  |LEETEMPIE i TEMP A6 g;ﬁgaggw:, ,'.}""'«“.;gLIU;ER;R%"Ym S TEMP SIS B DR G S PRESS T %Ff@\l\(’j’é ECRAten
DEG F GPM GPM . |_KLBs/hr lo/r |
Unit 3 462.78 19.38 11.37 184.18 572.74

=

ReeE|MEURNACES g@Uﬂ&ETé

Unit3  [EEEED RO eSO TEE PEINALIS T O TIAIR =4 SFURNACE [ aZECONOS = [ESHIROLIE e SNC _
NG Mo e

Ot STMPRES S| TEMP b O DRAE | SO T ERE. | AVG oW
KLBs/hr DEG F DEG F KSCFM DEG F DEG F GPH % ) %
189.60 891.92 827.04 77.61 385.80 1057.86 9.85 5.64 8.88

Lime Slurry 3/24/2010
S.G. 1.081
Lb/gal 0.840

Page 1




0€-2

Date:

Start Time:

End Time:
TEST

3/24/2010
10:54:00

11:54:00
26Arun 3

Unit 3

Unit 3

Wheelabrator
SOUTH BROWARD
Emission Test Log

FSDAINEETHSDAODTEET EEOTAL ] DIEWATERSL S EIMER _:_l;: e e ;i“élD"lNLEm, FFSTEANC bk ceas

ML r TEMP Y SLURRY.EL: o FLoTNmﬁ : R T @%&w“ R oW R
DEG F DEG F GPM GPM DEG F - "H20 " H20 KLBs/hr Ib/hr
466.94 314.81 31.40 21.45 297.21 6.70 -9.69 184.14 472.72

KLBs/hr

?:EMEC@NG%

!'s-

189.40 892.49 77.80 -0.11 386.76 1073.00 5.62 8.90
Lime Slurry  3/24/2010
S.G. 1.076
Lb/gal 0.792




le-2

Date:

Start Time:

End Time:
TEST

3/22/2010
8:47:00
11:05:00
5/29 run 1

Unit 3

Unit 3

Wheelabrator
- SOUTH BROWARD
Emission Test Log

"’S’B@@LEE“ tSDA:OUTEERZEET0T EE'IE)lIé‘MlA'l'ERé"? .au%I*EIM‘E””"m FF*@U ,ﬁ%FF% "’%ID;INLET S
GEETEMPES E%EMBmﬁs SEE Wi SEURRY s = Eﬁéﬁﬁ e
DEG F DEG F GPM [ DEG F | " H20 | Ib/hr
471.76 314,97 10.12 297 .81 -10.00 531.04
2RE EIDLHZG)“Wi ;“,;}S‘;;I,LQUT@)@ ??“,EINRIESTM@ w«TQFrAIR@a mFu WteE W’E’G‘@g’ © iSFIR@IﬁI:“ "-ﬂf“’ﬂiSNeRM NACE;
?ﬁm,& Lﬁilﬁewﬁ% STMBRESS:|[E fﬁ;'FE. PKW g;”**FLQ r—mr G _...,,RAFTsiié 20! .il'i’iEEM & A‘LA a6 "&"v 1 Gﬁ poy R
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F
188.78 894.95 824.83 85.00 -0.10 393.82 1031.07
Lime Slurry  3/22/2010
S.G. 1.084
Lb/gal 0.874

SHA

ki e R p~ll'ﬂﬂ'_""2.' PN S
SECIiE e CAOR G

Page 1
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Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/22/2010
Start Time: 11:43:00

End Time: 13:57.00 ""S’BA‘CINLEET% ﬁSiEﬁ-\"G)l.;lL NOUTEET (2= TOTALEES ZDIEWATERS el

DN EGESTEAN [Cmekeed:

TEST 5/29run2 |ERSETEMBE RS g:*.&feTEMP"‘"" URR; ALY | pe e FEOWS = S SEURE f | SRR EM ki H l-ﬁERESSEﬁéﬁ REeFLIOV SiRate
DEG F DEG F GPM GPM GPM DEG F " H20 " H20 KLBs/hr Ib/hr
Unit 3 467.49 315.15 __ 3240 19.94 12.46 297.02 6.75 -9.64 184.00 722.81

AR 2 [EFURNACE EEECONOR: e SH ROUL peSNER & [P URNACE [ SFOUTEETG:

EM:ELOW mwG Free Ex&‘.‘i‘@_s.mm.;.

Unit3  [EEEEDIHRORE HE‘Ol*iil‘sa:“g?é BEINAESTNE| (20T,
mn.@ngﬁf# TRERE S5 | S TEMPs2a| FAGEEOWA | 5 DRAETEE | HOUTTE MR L) oAV 14 O

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %
188.69 894.87 825.65 80.33 -0.11 387.32 1042.54 10.07 6.26 9.39
Lime Slurry  3/22/2010
S.G. 1.092
Lb/gal 0.967

10 :'g ; Lﬁl&ﬁ‘nﬁ"&on’é‘?ﬁ;
%%mﬁz%ﬂﬁﬁ

"®
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Date:

Start Time:

End Time:
TEST

3/22/2010
14:24:00

16:39:00
5/29 run 3

Unit 3

Unit 3

Wheelabrator

SOUTH BROWARD
Emission Test Log

U e atE D INEE
s DR [SEEPRES foW:
"H20 KLBs/hr
470.38 31492 32.95 -9.64 184.16 640.91
|

REEED: 207 s SHIOUT= 7 EEINAE STMR| 7 TOTAIRSE] EEURNACEZ S ECOND ROEL[FEESNG ’«g ACE
o s e = DRART:S ’g AveE L ICHEM T O %**-ezﬁ"é;'f* o2

KLBs/hr DEG F KSCFM "H20 DEG F DEG F GPH | % %

188.52. 894.82 81.01 -0.10 387.01 1059.52 9.28 6.28 9.45
Lime Slurry  3/22/2010

S.G. 1.089

Lb/gal 0.927

Page 1
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Date:

Start Time:

End Time:
TEST

3/23/2010
12:41:00

13:54:00
13B run 1

Unit 3

Unit 3

Wheelabrator
SOUTH BROWARD
Emission Test Log

ERI EEIMES ] St OU TR ek NEE
oW = SEURRY S| aEN RESS 4| SHiELOWEE S R
GPM "H20 " H20 KLBs/hr Ib/hr
10.83 6.97 -10.33 183.84 552.14

EEINAESTNE] RNZ O [ZSHROLE 2= SNOR: R EURNACE: [FIOUTEE TS
{ol iV &Rﬁggrg ESLTEMP %@'% MFLM:?E?'.. ) RE|: Y:?ve £ "cf g EMELOW [s2a: 67228 & sgg”*ez&m"“
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH % %.
188.94 891.61. 824.07 85.03 -0.11 393.63 1054.76 9.45 6.58 9.60
Lime Slurry  3/23/2010
S.G. 1.082
Lb/gal 0.850




S€-0

Date:

Start Time:

End Time:
TEST

3/23/2010
14:31:00

15:39:00
13Brun 2

Unit 3

Unit 3

.%"r”Emam., S

Wheelabrator

SOUTH BROWARD
Emission Test Log

{ {LIME?,.*A “’—??FFJ u;rgrwa EFFEF
:~,~SLURR¥£’ T

Ferbact b4 Aas gt Sty s al€
DEG F DEG F GPM GPM GPM DEG F * H20 H20 "KLBs/hr Ib/hr
486.97 314.87 39.77 29.81 9.96 299.22 7.02 -10.44 184.35 541.47

ey < P A ! y 3 > w
O L DRAET 2 S | OUTTERER =

Gisa CHEM"FLG)W L=

KLBs/'hr: - KéCFM " H20 DEG F DEG F GPH % %
189.85 86.40 -0.11 396.16 1061.48 11.40 6.68 9.66
Lime Slurry  3/23/2010
S.G. 1.087
Lb/gal 0.906

Page 1




Wheelabrator
SOUTH BROWARD
Emission Test Log

Date: 3/23/2010
Start Time: 15:54:00
End Time: 17:02:00 <WATER% %EAME% FEaEE GU i EERTEESIEE SIDANL: ﬁS’F ‘ leeaFE’é”El‘aE
TEST 13B run 3 FLOW 5 SEURRY: El e PREee oW s
GPM GPM DEG F " H20 "H20 KLBs/hr Ib/hr
Unit 3 25.58 11.10 298.34 6.87 9.99 183.87 598.15

9€-0

Unit 3 ;;Fgﬁm‘sﬂiz*e';s FEESHOURE [ EEINAES TN S TORAIR 2 RFURNACE - ECON O [ZSHIROEL: [ SNCRIE SFURNACEY Efs’o.lfmées:rggg

[ AT ren PG E:
B T ioWE | IS THERESS | RENBES ArL oW s S DRART. | DU TENE | AVG | COEM oW eiose s o
KLBs/hr DEG F DEG F KSCFM - "H20 DEG F DEG F GPH ’ % %
188.91 891.17 820.85 81.70 -0.11 391.08 1074.39 9.31 6.37 9.21

Lime Slurry  3/23/2010
S.G. 1.086
Lb/gal 0.898




Plant Name: SBWD Page: 1

General Average Report

Reporting Period: .03/23/2010 to 03/23/2010
. Site Name: UNIT1 Time of Report: 03/24/10 07:22

Data Averaging Type: ém Rolling Average Interval: 1

OPACITY1

Date Time (PERCENT )
03/23/10 07:48
07:54
08:00
08:06
08:12
08:18
08:24
08:30
08:36
08:42
08:48
08154
08:00
09:06
09:12
09:13
09:24
08:30
09:36
09:42
09:48
09:54

L I I T T I S T T T T T

Average =

1
Geometric Avg. = 1
.Maximum = 1
Minimum = 1
Possible Values = 22
Included Values = 22

Total = 29

»
)

excluded values (missing, 00C, invalid, suspect)

missing
- out-of-control

-~ invalid

suspect

exceedance

stack not operating
invalid (PADER)

- missing data substituted

r

QW W oW H A
'

-999 - missing value
-888 - value could not be calculated



Plant Name: SBWD Page: 1

General Average Reporxt

Reporting Pexriod: 03/23/2010 to 03/23/2010
gite Name: UNIT1 Time of Report: 03/24/10 07:22

Data Averaging Type: 6m Rolling Average Interval: 1

OPACITY1

Date Time (PERCENT )
03/23/10  10:36
10:42
10:48
10:54
11:00
11:06
11:12
11.18
11:24
11:30
11:36
11:42
11:48
11:54
12:00
12:06
12:13
12:18
12:24
12:30
12:36
12:42

H H H R P H R HEEHEEBRRERKEERBKHRER RERREBERERERE R

Average =

1
Geometric Avg. = 1
Maximum = 1
Minimum = 1
possible Values = a2
Included Values = 22

Total = 31

*
'

excluded values (missing, 00C, invalid, suapect)
- miasing

- out-of-control

- invalid

- suspect

exceedance

- stack not opexating

- invalid (PADER)

- migsing data substituted

g o wm X u HH A
[

-999 - missing value

-g88 - value could not be calculated




Plant Name: SBWD Paga: 1

General Average Report
Reporting Pexiod: 03/23/2010 to 03/23/2010
. site Name: UNIT1 Time of Report: 03/24/10 07:22
Data Averaging Type: 6ém Rolling Average Interval: 1
OPACITY1
Date Time (PERCENT )
'03/23/10 13:36
13:42
13:48
T13754
14:00
14:06
14:12
14:18
14:24
14:30
14:36
14:42
14148
14:54
15:00
15:06
15:12
15:18
15:24
15:30
15:36
15:42

P NN R HHEHE R REBERERERRPRBEBPE B HRBRB R

Average = 1

\ Geometric Avg. = 1
HYaximum = 2

Minimum = 1
rossible Values = 22
Included Values o 22
Total = 31

excluded values (missing, 00C, invalid, suspect)

- misging
- out-of-contxol

- invalid

sugpect
exceedance

stack not operating
invalid (PADER)
missing data substituted

d w " mwH A A
Ll

-999 - missing value
-888 - value could not be calculated



Plant Name: SBWD Page: 1

General Average Report

Reporting Period: 03/24/2010 to 03/24/2010
Site Name: UNIT2 Time of Report: 03/24/10 16:32 /

Data Averaging Type: 6ém Rolling Average Interval: 1

OPACITY2

Date Time (PERCENT )
03/24/10 07:54
08:00
08:06
08:12
08:18
08:24
08:30
08:36
08:42
08:48
08:54
09:00
09:06
09:12
09:18
09:24
09:30
09:36
09:42
09:48
09:54
10:00
10:06

0O 0 0O 0O 0 0 0 0 O 0 0 0 0O 0 O 0 0O 0 0 0 O o0 O

Average = 0
Geometric Avg. =

Maximum =

Minimum =
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

missing value

o ® =X 1w H WA
[

U
-3
d
L]
1

-888 - value could not be calculated




Plant Name: SBWD Page: 1
General Average Report

Reporting Period: 03/24/2010 to 03/24/2010
Site Name: UNITZ Time of Report: 03/24/10 16:32

Data Averaging Type: 6m Rolling Average Interval: 1

OPACITY2

Date Time (PERCENT )
03/24/10 11:06
11:12
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
13:12
13:18

13:24
13:30

o ©o o

©O OO0 0O 0 O 00 OO0 0O 0 O© 0o oo 0 o0 o0 o o o

Average = 4]
Gecmetric Avg. =

Maximum = 0

Minimum = 0 '
Possible Values = 25
Included Values = 25
Total = 0

*
'

excluded values (missing, 00C, invalid, suspect)
missing

- out-of-control

invalid

suspect

exceedance

- stack not operating
invalid (PADER)

missing data subgtituted

g w ™M nH g A
'

'
-3
0
0
.

missing value

-888 - value could not be calculated



Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/24/2010 to 03/24/2010
Site Name: UNIT2 Time of Report: 03/24/10 16:32
Data Averaging Type: 6m Rolling Average Interval: 1

OPACITY2

Date Time (PERCENT )
03/24/10 14:12
14:18
14:24
14:30
14:36
14:42
14:48
14:54
15:00
15:06
15:12
15:18
15:24
15:30
15:36
15:42
15:48
15:54
16:00
16:06
16:12
16:18

0 0O 0O 0 0O 0O 0 0 0 ©0 0 0 © 0 0 0 0 0 © 0 o O

Average = 0
Geometric Avg. o=

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

Q W W om W H A
'

-999 - missing value

-888 - value could not be calculatad




Plant Name: SBWD Page: 1

General Average Report

Reporting Period: 03/22/2010 to 03/22/2010
8ite Name: UNIT3 Time of Report: 03/23/10 07.06

Data Averaging Type: 6fm Rolling Average Interval: 1

OPACITY3

Date Time (PERCENT )
03/22/10 08:48
08:54
09:00

_09:06 .
05:12
09:18
09:24
09:30
09:36
09:42
09:48
09154
10:00
10:06
10112
10:18
10:24
10:30
10:36
10:42
10:48
10:54
11:00

6 Average = 0

Geometric Avg. =

© © 0O 0O 0O 0O O 0O O 0O 0O O O O O 0 0 o0 0 O o0 O O

Maximum =

Minimum = 0
Posgible Values = 23
Included Values = 23

Total = 0

excluded values (missing, OOC, invalid, suspect)
migsing

out-of-control

invalid

suspect

*
.

exceedance

- stack not operating

- invalid (PADER)

- missing data substituted

-999 - migsing value

-888 - value could not be calculated

q W MM M A
]



Plant Name: SBWD Page: 1

General Average Report

Reporting Period: 03/22/2010 to 03/22/2010
8ite Name: UNIT3 Time of Report: 03/23/10 07:06

Data Averaging Type: 6tm Rolling Average Interval: 1

OPACITY3

Date Time  (PERCENT )
03/22/10 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
13:18
13:24
13:30
13:36
13:42
13:48
13:54

©O ©O0 0000000000000 0O0O006o0 o

Average = 0

Geometric Avg. =

Maximum = 0
Minimum = 0
Posgsible Values = 22
Included Values = 22
Total = 0

*
1

excluded valuesa (miasing, 00C, invalid, suspect)
- misaing

- out-of-control

- invalid

- suspect

exceedance

- stack not operating

- invalid (PADER)

- missing data substituted

g W om M wHHA
1

-999 - miassing value

-888 - value could not be calculated




Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/22/2010 to 03/22/2010
. Site Name: UNIT3 Time of Report: 03/23/10 07:07
Data Averaging Type: 6ém Rolling Average Interval: 1
OPACITY3
Date Time (PERCENT )
03/22/10 14:24
14130
14:36
14:42
14:48
14:54
15:00
15:06
15:12
15:18
15:24
15:30
15:36
15:42
15:48
15:54
16:00
16:06
16:12
16:18

‘ Average = 0

Geometric Avg. =

O 0O 0O 0O 0O O © OO OO O O O O 0O o© © olo o o o

‘Maximum = 0
Mipimum = 0
Possible Values = 23
Included values = 23
Total o 0

*
’

excluded values (missing, 00C, invalid, suspect)
- mipsing

- out-of-control

- invalid

- suspect

exceedance

- stack not operating

invalid (PADER)

misging data substituted

S W W X oM A A
'

-999
-888 - value could not be calculated

migsing value



Plant Name: SBWD Page: 1.
General Average Report
Reporting Period: 03/23/2010 to 03/23/2010
Site Name: UNIT1 Time of Report: 03/24/10 07:23 .
Data Averaging Type: 15m Rolling Average Interval: 1

CARFEED1

Date Time (LBS/HR )
03/23/10 07:45 6
08:00 9

08:15 6

08:30 6

08:45 6

09:00 6

09:15 6

09:30 6

09:45 6

Average = 6
Geometric Avg. = 6
Maxigunm = 7
Minimum = 6
Pogsible Values = 9
Included Values = 9
Total = 54

»
’

excluded values (missing, 00C, invalid, suspect)
- missing

- out-of-control

- iovalid

- suspect

exceedance

- stack not operating
- invalid (PADER)
-~ migsing data substituted

QW mE w H A3 A
'

~999 - missing value .
-888 - vdalue could not be calculated




Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/23/2010 to 03/23/2010
Site Name: UNITL Time of Report: 03/24/10 07:23
Data Averaging Type: 15m Rolling Average Interval: 1

CARFEED1
Date Time (LB8S/HR

03/23/10 10:45
11:00
11:15
11:30

11745

12:00

12:15

12:30

12:45

Average =

[
Geometric Avg. = 6
Maximum = 6
Minimum = 6
Posgible Values = 9
Included values = 9

Total = 54

excluded values (missing, 00C, invalid, suspect]

missing

- out-of-control

- iavalid

suspect

exceedance

atack not operating

- invalid (PADER)

- miasing data substituted

GUWIWHHI\‘
[}

-999 - missing value
-888 - value could not be calculated



Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/23/2010 to 03/23/2010
8ite Name: UNIT1 Time of Report: 03/24/10 07:23
Data Averaging Type: 15m Rolling Average Interval: 1

CARFEED1

Datae Time (LBS/HR )

03/23/10 13:45 6

14:00 6

14:15 6

14:30 6

14:45 6

15:00 6

15:15 6

15:30 6

15:45 6
Average = 6
Geometric Avg. = 6
Maxirum = 6
Minimum = 6
Possible Values = 9
Included values = 9
Total = 54

*
[

excluded values (missing, 0OC, invalid, suspect)
migsing

- out-of-control
invalid

- suspect

exceedance

- stack not operating

- invalid (PADER)

- missing data substituted
-999 - missing value

g W = X U oA H A
[

-888 - value could not be calculated




Plant Name: SBWD Page: 1
I General Average Report
Reporting Period: 03/24/2010 to 03/24/2010

Site Name: UNIT2 Time of Report: 03/24/10 16:33
Data Averaging Type: 15m Rolling Average Iaterval: 1
CARFRED2
Date Time (LBS/HR
03/24/10 08:00
08:15
08:30

}

6

6

7

08:45 6
09:00 6
7

6

5

7

05:15

09:30

09:45

10:00
Average = 6
Geometric Avg. = 6
Maximum = 7
Minimum = 5
Possible Values = 9
Included Values = 9
Total = 56

- excluded values (missing, 00C, invalid, suspect)

missing
- out-of-control
invalid

suspect

exceedance

stack not operating
invalid (PADER)

missing data substituted

g w II mH Ad A %
o

-999 - miassing value
-888 - value could not be calculated



Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/24/2010 to 03/24/2010
Site Name: UNIT2 Time of Report: 03/24/10 16:33
Data Averaging Type: 15= Rolling Average Interval: 1

CARFEED2
Date Time (LBS/HR
03/24/10 11:15

Average = 6
Geometric Avg. = 6
Naximum = 3
Minimum = 6
Posaible Values = 1o
Included Values = 10
Total = 62

*
1

excluded values (missing, 00C, invalid, suspect)
- missing

- out-of-control

- invalia

- suspect

exceedance

- stack not operating

- invalid (PADRR)

- missing data substituted

Q W H oM wuwH g A
'

-999 - misging value

-888 - value could not be calculated




Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/24/2010 to 03/24/2010

Site Name: UNIT2 Time of Report: 03/24/10 16:32
Data Averaging Type: 15m Rolling Average Interval: 1
CARFEBD2

Date Time (LBS/HR )

03/24/10 14:15 6

14:30 6

14:45 6

15:00 6

—15:15——— 6

15:30

15:45

16:00
16:15

Average = 6
Geometric Avg. = [
Maximum = 6
Mipimum = 6
Possible Values = 9
Included Values = 9
Total = 52

excluded values (missing, 00C, invalid, suspect)

missing

out-of-control
invalid
suspect

exceedance

stack not operating
invalid (PADER)

- misaing data substituted

Qo= II B H 83 A
e

-999 - missing value
-888 - value could not be calculated



Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/22/2010 to 03/22/2010
Site Name: UNIT2 Time of Report: 03/23/10 07:04
Data Averaging Type: 15m Rolling Average Interval: 1

CARFEED2

Date Time {LBS/HR )
03/22/10  10:15 6
10:30 7

10:45 7

11:00 7

11:15 7

11:30 7

11:45 6

12:00 3

12:15 7

12:30 6

12145 6

13:00 6

13:15 7

13:30 6

13:45 5

14:00 8

14:15 7

14:30 8

Average = 7
Geometric Avg. = 7
Maximum = 8
Minimum = 5
Possible Values = 18 .
Included Values = 18 .
Total = 119

*
[

excluded values (missing, 00C, invalid, suspect)
- missing

- out-of-control

- invaliad

- suspect

exceadance

- stack not operating

~ iavalid (PADER)

- missing data substituted

g mom X uwHH A
,

1
0
w
w
.

missing value
-888 - value could not be calculated




Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/23/2010 to 03/23/2010
Site Name: UNIT2 Time of Report: 03/24/10 07:24
Data Averaging Type: 15m Rolling Average Interval: 1

CARFEED2

Date Time (LBS/HR )
03/23/10 07:45 5
08:00 6

08:15 6

08:30 6

08745 6

09:00 6

09:15 7

09:30 6

09:45 7
5

6

6

6

6

6

5

6

6

10:00

10:15

10:30

10:45

11:00

11:15

11:30

11:45

12:00
Average = 6
Geometric Avg. = 6
Maximum = 7
Minimum = 5
Possible Values = 18
Included Values = 18
Total = 105

»
'

excluded values {missing, 0OC, invalid, suspact)

missing
- out-of-control
invalid

suspect

exceedance

stack not operating
invalid (PADER)
missing data substituted

Q W N owH A A
'

-999 - missing value
-888 - value could not be calculated



Plant Name: SBWD - Page: 1
General Average Report
Reporting Period: 03/23/2010 to 03/23/2010
Site Name: UNIT2 Time of Report: 03/24/10 07:24
Data Averaging Type: 1Sm Rolling Average Intexval: 1

CARFEED2
Date Time {LBS/HR
. 03/23/10 12:45

Average =

[
Geometric Avg. = 6
Maximum = 7
Minimum = 5
Possible Values = 18
Included Values = 18

Total = 104

*
'

excluded values (missing, 00C, invalid, suspact)
- migsing

- out-of-control

- iavalid

- suspect

exceedance

- stack not operating

- invalid (PADER)

- missing data substituted

a w = R A
1]

-999 - missing value
-888 - value could not be calculated




Plant Name: SBWD Page: 1
General Average Report
Reporting Period: 03/22/2010 to 03/22/2010

.Site Name: UNIT3 Time of Report: 03/23/10 07:05
Data Ave;aging Type: 15m Rolling Average Interval: 1

CARFEED3

Date ' Time (LBS/HR )
03/22/10 09:00 6
09:15 6

09:30 7

09:45 6

10:00 6
6

6

6

6

10:15

10:30

10:45

11:00
Average = 6
Geometric Avg. =~ 6
Maximum = 7
Minimum = 6
Posasible Values = 9
Included Values = 9
Total = 55

excluded values (missing, ood, invalid, suspect)
missing

- out-of-control °

invalid

suspect

exceedance

- stack not operating

invalid (PADER)

missing data substituted

-999 - migsing value

-888 - value could not be calculated

Clw'dlul-c-:l/\n
'



Plant Name: SBWD Page: 1
General Average Report

Reporting Period: 03/22/2010 to 03/22/2010
Site Name: UNIT3I Time of Report: 03/23/10 07:05

Data Averaging Type: 15m Rolling Average Interval: 1

CARFEED3

Date Time (LBS/HR )

03/22/10 11:45 6

12:00 6

12:15 6

12:30 6

12:45 7

13:00 6

13:15 6

13:30 6

13:45 6
Average =
Geometric Avg. =
Maximum =
Minimam =

Possible Values = 9

Included Values = 9

Total = 55

*>
'

excluded values (missing, 00C, invalid, auspect)

missing
- out-of-control
invaliad

suspect

exceedance

- stack not operating
invalid (PADER)

misaing data substituted

a @ MmN W H a3 A
'

~999 - missing value
' -888 - value could not be calculated




Plant Nama: $BWD Page:
Genaral Average Report
Reporting Period: 03/22/2010 to 03/22/2010

.Site Name: UNIT3 Time of Report: 03/23/10 07:05
Data Averaging Type: 15m Rolling Average Interval: 1
CARFEED3
Date Time (LBS/HR
03/22/10 14:30
14:45
15:00

)

6

6

6

_15:15 7.
15:30 6
6

6

6

6

15:45
16:00
16:15
16:30

Average = 6
Gecmetric Avg. = 6
Maximum = ki
Minimum = 6
Possible Values = 9
Included Values = 9
Total = 56

excluded values (missing, 00C, invalid, suspect)
- missing
- out-cf-control

invalid

suspect

exceedanca

- stack not operating

invalid (PADER)

- missing data substituted

-999 - miseing value

-888 - value could not be calculated

dU'ﬂ!erJAi
T



85-0

WHEELABRATOR SOUTH BROWARD INC, ==
4400 South State Road 7
Fort Laggerdalg.eFLog3314 829438
Tel: (954) H81-6686 Fax: (954) 581-6705
3/24/2010 IN: 10:13:44 AM OUT: 12:90:45 PM  OPERATOR: JWS MAINTENA

ACCOUNT: 623030 . CHE@@1
CUSTOMER: Chemical Lime
Chemical Lime
PO Box 7247-8945
Philadelphia, PA 19170-8345 LB TON

DECAL #: LIMET GROSS 79528 39.76

VEHICLE#: LIME1 TARE 28260 14 .13

AUTOID #: @ NET 512680 25.63

YPE: Tractor/Trailer

OTHER: 2539721

PRODUCT: 90204 Lime PRICE/TON: @.po
i - FEES: 0.po

Qry: 25.§3 Ton OTHER: o pe

ORIGIN: Wheelabrator So TOTAL: $ 0.po

REPRINT ORIGINAL




66-0

Wheelabrator South Broward (2010)

Carbon Feeder Calibration

| Feeder | A | B |
[ " Boiler # | n/a | 2 |
| Time | | 05:37 - |
| Old Zero | | 201.11 |
| NewZero | | 201.70 ]
| Difference% | | 03 |
| calibration Weight | | 49.26 [
| Scale FactorOld | | 4056.8777 |
| Scale Factor New | | 40702871 |
|  Difference % | | | 0.3 |

| Calibrated by:  |Steve Voigt

| Date | 3/24/2010




09-2

Wheelabrator South Broward

Carbon Feeder Calibration

1 Feeder | . A | B | C | D |
| Boiler # | 3 | 2 | n/a | 1 |
| Time | 07:39 | 07:32 | | 07:48 |
l Old Zero | 196.42 | 195.29 | | 131.05 |
[ NewZero | 19668 | 195.56 | | 13471 |
| Difference% | 0.1 | 0.1 | | | 2.8 ]
| calibration Weight | 49.26 | 49.26 | | 49.26 |
| Scale Factorold | 2196.6802 |' 4172.0815 | | 4159.2573 |
| Scale Factor New | 4196.0298 |  4056.8777 | | 41757764 |
| Difference % 0.0 | -2.8 | [ 04 |

| Calibrated by:  |Luis Romero & Steve Voigt

| Date | 3/23/2010




19-0

Wheelabrator South Broward (2010)

Carbon Feeder Calibration

Feeder | A | B | c ] D
Boiler # | 3 | 2 | n/a | 1
Time | 21:35 | 20:40 | | 20:30
Old Zero | 191.67 |- 193.88 | | 118.75
New Zero | 197.57 | 199.51 | | 131.57
Difference % | 3.1 | 2.9 | | 10.8
Calibration Weight | 49.26 [ 49.26 | | 49.26
Scale Factor Old | 4172.2002 | 408'3.9648 | |  4142.8062
Scale Factor New | 4196.6802 | 41720815 | | 4159.2573
Difference % 0.6 | 2.2 | | 0.4

Calibrated by:

|Luis Romero

Date

| 3/22/2010
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

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

Run Neo. .
Date (2010)
Start Time (approx.)
Stop Time (approx.)
Sampling Conditions
Yq Dry gas meter correction factor
Co Pitot tube coefficient
Py Static pressure (in. H,0)
As Sample location area (ft?)
Pl Barometric pressure (in. Hg)
D, Nozzle diameter (in.)
O, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
Nx+CO Nitrogen plus carbon monoxide (dry volume %)
Vie Total Liquid collected (ml)
Vin Volume metered, meter conditions (ft%)
Tm Dry gas meter temperature (°F)
Te Sample temperature (°F)
AH Meter box orifice pressure drop (in. H,0)
¢] Total sampling time (min)
Flow Results
Vuesw  Volume of water collected (ft%)
Vmea  Volume metered, standard (dscf)
Pe Sample gas pressure, absolute (in. Hg)
P, Vapor pressure, actual (in. Hg)
Buo Moisture measured in sample (% by volume)
Bus Saturated moisture content (% by volume)
By 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 (Ib/lb-mole)
Ve Velocity of sample (ft/sec)
%l isokinetic sampling (%)
Q, Volumetric flow rate, actual (acfm)
Q, Volumetric flow rate, standard (scfm)
Qgq Volumetric flow rate, dry standard (dscfm)
Qqs7  Volumetric flow rate, dry std@7%0O, (dscfm)
Q, Volumetric flow rate, actual (acf/hr)
Q, Volumetric flow rate, standard (scf/hr)
Qgta 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)
Quar  Volumetric flow rate, dry std@7%0, (dry m*hr)
Q, Volumetric flow rate, normal (Nm>/hr)
Qu¢  Volumetric flow rate, dry normal (Nm%fhr)
Qo7 Volumetric flow rate, dry normal @7%0, (Nm*/hr)
Comments:

Average includes 3 runs.

Prepared by Clean Alr Enginesring Froprietary Software
55 ISOKINETIC Version 2006-13d

Copyright © 2006 Clean Air Englnsering Inc.

_ 1

Mar 23
07:43
09:58

1.0005
0.8050
-11.0000
64.0000
30.10
0.2700
9.5700
9.6900
80.7400
463.20
76.5450
68.4600
295.2000
1.1852
125.0

21.7982
77.1689
29.2912
20.2012
22.0257
100.0000
22.0257
0.6893
29.9332
27.3048
46.0974
105.2463
177,014
121,159
94,473
77,005
10,620,832
7,269,519
5,668,358
300,788
205,877
160,531
130,850
191,840
149,586
121,929

2

Mar 23
10:31
12:45

1.0005
0.8050
-10.8000
64.0000
30.10
0.2700
9.3800
9.9400
80.6800
472.70
77.7000
74.9400
295.1200
1.2108
125.0

22.2453
77.3893
29.3059
20.3059
22,3269
100.0000
22.3269
0.7003
20.9656
27.2941
46.8282
104.2391
179,820
123,154
95,658
79,279
10,789,216
7,389,262
5,739,472
305,557
209,268
162,545
134,714
195,000
151,463
125,529

3

Mar 23
13:32
15:46

1.0005
0.8050
-10.9000
64.0000
30.10
0.2700
9.7300
9.8400
80.4300
458.70
78.1800
76.7200
296.2400
1.2280
125.0

21.5864
776124
20.2985
29.2985
21.7608
100.0000
21.7608
0.7076
29.9636
27.3602
47.2988
102.9288
181,627
124,177
97,155
78,073
10,897,644
7,450,598
5,829,290
308,628
211,005
165,089
132,665
196,619
163,833
123,620

Average

30.1000

9.5600
9.8233
80.6167

295.5200

21.8766
77.3902
29.2985
29,2985
22.0378
100.0000
22,0378
0.6991
29.9541
27.3197
46.7415
104.1381
179,487
122,830
95,762
78,119
10,769,231
7,369,793
5,745,707
304,991
208,717
162,722
132,743
194,486
151,627
123,692

042010 111410
i@

QA/QC
Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Qutlet

USEPA Method 5/29
Filterable Particulate Parameters

Run No. 1 2 3 Average

Date (2010) Mar 23 Mar 23 Mar 23

Start Time (approx.) 07:43 10:31 13:32

Stop Time (approx.) 09:58 12:45 15:46

Process Conditions
Rp Steam Production Rate (Klbs/hour) 183.5 183.9 183.3 183.6
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
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 %) 9.5700 9.3800 9.7300 9.5600
CO, Carbon dioxide (dry volume %) 9.6900 9.9400 9.8400 9.8233
T, Sample temperature (°F) 295.2000 295.1200 296.2400 295.5200
Bw Actual water vapor in gas (% by volume) 22,0257 22,3269 21.7608 22.0378

Gas Flow Rate
Qg Volumetric flow rate, actual (acfm) 177,014 179,820 181,627 179,487
Q, Volumetric flow rate, standard (scfm) 121,159 123,154 124177 122,830
Qq Volumetric flow rate, dry standard (dscfm) 94,473 95,658 97,155 95,762
Quq7  Volumetric flow rate, dry std@7%0, (dscfm) 77,005 79,279 78,073 78,119
Q, Volumetric flow rate, actual (acf/hr) 10,620,832 10,789,216 10,897,644 10,769,231
Qs Volumetric flow rate, standard (scf/hr) 7,269,519 7,389,262 7,450,598 7,369,793
Q,'d Volumetric flow rate, dry standard (dsct/hr) 5,668,358 5,739,472 5,829,290 5,745,707
Q, Volumetric flow rate, actual (m%hr) 300,788 305,557 308,628 304,991
Qs Volumetric flow rate, standard (m%hr) 205,877 209,268 211,005 208,717
Qu  Volumetric flow rate, dry standard (dry m%hr) 160,531 162,545 165,089 162,722
Qqg7  Volumetric flow rate, dry std@7%0, (dry m*/hr) 130,850 134,714 132,665 132,743
Q, Volumetric flow rate, normal (Nm%hr) 191,840 195,000 196,619 194,486
Qu  Volumetric flow rate, dry normal (Nm®hr) 149,586 151,463 153,833 151,627
Q7 Volumetrlc flow rate, dry normal @7%0; (Nm/hr) 121,929 125,529 123,620 123,692

Sampling Data
Vmsiw  Volume metered, standard (dscf) 77.1689 77.3893 77.6124 77.3902
%l Isokinetic sampling (%) 105.2463 104.2391 102.9288 104.1381

Laboratory Data
Mmer  Matter collected on filter(s) (g) 0.00050 0.00010 0.00070
mg Matter collected in solvent rinse(s) (g) 0.00060 0.00210 0.00150
my Total particulate matter collected (g) 0.00110 0.00220 0.00220

Filterable Particulate Results
Ced Particulate Concentration (ib/dscf) 3.1431E-08 6.2683E-08 6.2503E-08  5.2206E-08
C.sy Particulate Concentration @7% O, (lb/dscf) 3.8561E-08 7.5633E-08 7.7779E-08  6.3991E-08
C.aiz Particulate Concentration @12% CO; (Ib/dscf) 3.8924E-08 7.5674E-08 7.6223E-08 6.3607E-08
Ca Particulate Concentration (Ib/acf) 1.6775E-08 3.3345E-08  3.3434E-08 2.7851E-08
Cea Particulate Concentration (gr/dscf) 0.0002 0.0004 0.0004 0.0004
C.y7  Particulate Concentration @7% O (gr/dscf) 0.0003 0.0005 0.0005 0.0004
C.as2  Particulate Concentration @12% CO, (gr/dscf) 0.0003 0.0005 0.0005 0.0004
Ca Particulate Concentration (gr/acf) 0.0001 0.0002 0.0002 0.0002
Cu Particulate Concentration (mg/dscm) 0.5033 1.0038 1.0009 0.8360
C.s7 Particulate Concentration @7% O, (mg/dscm) 0.6175 1.2112 1.2455 1.0247
Care  Particulate Concentration @12% CO, (mg/dscm) 0.6233 1.2118 1.2206 1.0186
Ca Particulate Concentration (mg/m® (actual,wet)) 0.2686 0.5340 0.5354 0.4460
Ceq Particulate Concentration (mg/Nm? dry) 0.5402 1.0772 1.0741 0.8972
Ceq7  Particulate Concentration @7% O, (mg/Nm? dry) 0.6627 1.2998 1.3367 1.0997
Curz  Particulate Concentration @12% CO, (mg/Nm® dry) 0.6689 1.3005 1.3009 1.0931
Ewn  Particulate Rate (Ib/hr) 0.1782 0.3598 0.3643 0.3008
Ewgne  Particulate Rate (kg/hr) 0.0808 0.1632 0.1652 0.1364
Ery  Particulate Rate (Tonfyr) 0.7804 1.5758 1.5958 1.3173
Erg Particulate Rate - Fy-based (Ib/MMBtu) 0.0006 0.0011 0.0011 0.0009
Ere Particulate Rate - F-based (Ib/MMBtu) 0.0006 0.0011 0.0012 0.0010

Comments: 042010 111410
Average includes 3 runs. JLLen

Praparad by Clean Alr Engineering Proprielary Software

SS EPA 5-1 Version 2008-06b QA/QC
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

2

Mar 23
10:31
12:45

183.9
315
6
9,570
1.820
8,760

9.3800
9.9400
295.1200
22.3269

179,820
123,154
95,658
79,279
10,789,216
7,389,262
5,739,472
305,557
209,268
162,545
134,714
195,000
151,463
125,529

77.3893
104.2391

<0.1000
4.5386
<0.2000
<0.5000
<0.4000
4.5386

1.2932E-10
1.5603E-10
1.56612E-10
6.8792E-11
2.0708E+00
2.4987E+00
2.5000E+00
2.0708E-03
2.4987E-03
2.5000E-03
1.1016E+00
2.2223E+00
2.6315E+00
2.6829E+00
7.4221E-04
9.3501E-05
3.2509E-03
2.2452E-06
2.3678E-06

USEPA Method 5/29
Mercury (Hg) Emission Parameters
Run No. 1
Date (2010) Mar 23
Start Time (approx.) 07:43
Stop Time (approx.) 09:58
Process Conditions
Re Steam Production Rate (KIbs/hour) 183.5
P, Fabric Fiiter Inlet Temperature (°F) 315
P, Carbon Feed Rate (Ib/hr) 6
Fqy Oxygen-based F-factor (dscf/MMBtu) 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu} 1,820
Cap  Capacity factor (hours/year) 8,760
Gas Conditions
[o7% Onxygen {dry volume %) 9.5700
CO, Carbon dioxide (dry volume %) 9.6900
Ts Sample temperature (°F) 295.2000
Bw Actual water vapor in gas (% by volume) 22,0257
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 177,014
Q, Volumetric flow rate, standard (scfm) 121,159
Qqg Volumetric flow rate, dry standard (dscfm) 94,473
Qgqgy  Volumetric flow rate, dry std@7%0 , (dscfm) 77,005
Qa Volumetric flow rate, actual (acf/hr) 10,620,832
Q, Volumetric flow rate, standard (scf/hr} 7,269,519
Qgy Volumetric flow rate, dry standard (dscf/hr} 5,668,358
Q, Volumetric flow rate, actual (m *hr) 300,788
Q. Volumetric flow rate, standard (m */hr) 205,877
Qq¢  Volumetric flow rate, dry standard (dry m %hr) 160,531
Qq¢7  Volumetric flow rate, dry std@7%0 2 (dry m¥hr) 130,850
Q, Volumetric flow rate, normal (Nm %hr) 191,840
Qs Volumetric flow rate, dry normal (Nm ¥hr) 149,586
Quar  Volumetric flow rate, dry normal @7%0 , (Nm*/hr) 121,929
Sampling Data
Vmag VOlume metered, standard (dscf) 77.1689
%l Isokinetic sampling (%) 105.2463
Laboratory Data
My  Fraction 1B (pg) <0.1000
Mp2,  Fraction 28 (pg) 4.8386
Mpaa  Fraction 3A (ug) <0.2000
My  Fraction 3B (pg) <0.5000
mp3  Fraction 3C (pg) <0.4000
m, Total matter corrected for allowabie blanks (pg) 4.8386
Mercury Results - Total
Ce Concentration (Ib/dscf) 1.3826E-10
Cey  Concentration @7% O ; (Ib/dscf) 1.6962E-10
Cea12z  Concentration @12% CO , (Ib/dscf) 1.7122E-10
Ca Concentration (Ib/acf) 7.3788E-11
Csy Concentration (pg/dscm) 2.2140E+00
Csr  Concentration @7% O , (ug/dscm) 2.7162E+00
Csq12  Concentration @12% CO , {ug/dscm) 2.7418E+00
Ced Concentration (mg/dscm) 2.2140E-03
Cez  Concentration @7% O , (mg/dscm) 2.7162E-03
Cog12  Concentration @12% CO , (mg/dscm) 2.7418E-03
Cs Concentration (pg/m  (actual,wet)) 1.1816E+00
C.a  Concentration (ug/Nm ° dry) 2.3760E+00
Cor  Concentration @7% O ; (g/Nm® dry) 2.9150E+00
Carz  Concentration @12% CO 5 (ug/Nm® dry) 2.9424E+00
Emw  Rate (Ib/hr) 7.8369E-04
Egs Rate (g/s) 9.8727E-05
Ery  Rate (Tonfyr) 3.4326E-03
Erg Rate - Fd-based (Ib/MMBtu) 2.4407E-06
Efe Rate - Fc-based (Ib/MMBtu) 2.5968E-06

Propared by Ciean Alt Enginaaring Proprietary Software
55 Motats-1 Varsion 2006-12a

Copyright © 2006 Closn Av Engineering Ine.

Mar 23
13:32
16:46

183.3
315
6
9,570
1,820
8,760

9.7300
9.8400
296.2400
21.7608

181,627
124177
97,165
78,073
10,897,644
7,450,598
5,829,290
308,628
211,005
165,089
132,665
196,619
153,833
123,620

77.6124
102.9288

<0.1000
5.0072
<0.2000
<0.5000
<0.4000
5.0072

1.4226E-10
1.7703E-10
1.7348E-10
7.6095E-11
2.2780E+00
2.8348E+00
2.7781E+00
2.2780E-03
2.8348E-03
2.7781E-03
1.2186E+00
2.4447E+00
3.0422E+00
2.9814E+00
8.2026E-04
1.0447€-04
3.6321E-03
2.5473E-06
2.6312E-06

Average

183.6
315

[]
9,570
1,820
8,760

9.5600
9.8233
295.5200
22.0378

179,487
122,830
95,762
78,119
10,769,231
7,369,793
5,745,707
304,991
208,717
162,722
132,743
194,486
151,627
123,692

77.3902
104.1381

1.3661E-10
1.6756E-10
1.8894E-10
7.2692E-11
2.1876E+00
2.6832E+00
2.6733E+00
2.1876E-03
2.6632E-03
2,6733E-03
1.1673E+00
2.3477E+00
2.8796E+00
2,B689E+00
7.8505E-04
9.8898E-05
3.4385E-03
2.4111E-06
2.5319E-06

QA/QC
Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

USEPA Method 5/29
Beryllium (Be) Emission Parameters

Run No.
Date (2010)
Start Time (approx.)
Stop Time (approx.)
Process Conditions
Rp Steam Production Rate (Klbs/hour)
P; Fabric Filter Inlet Temperature (°F)
P2 Carbon Feed Rate (Ib/hr)
Fa 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 %)
Ts Sample temperature (°F)
Bw Actual water vapor in gas (% by volume)
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm)
Q, Volumetric flow rate, standard (scfm)
Qg Volumetric flow rate, dry standard (dscfm)
Qqg;  Volumetric flow rate, dry std@7%O, (dscfm)
Q, Volumetric flow rate, actual (acffhr)
Q, Volumetric flow rate, standard (scffhr)
Qgqq  Volumetric flow rate, dry standard (dscf/hr)
Q, Volumetric flow rate, actual (m%hr)
Q, Volumetric flow rate, standard (m%hr)
Qua  Volumetric flow rate, dry standard (dry m’/hr)
Qug  Votumetric flow rate, dry std@7%0; (dry m*/hr)
Q, Volumetric flow rate, normal (Nm%hr)
Qs Volumetric flow rate, dry normal (Nm®hr)
Quar  Volumetric flow rate, dry normal @7%0, (Nm®/hr)

Sampling Data

Vmsu  Volume metered, standard (dscf)
%I Isokinetic sampling (%)
Laboratory Data
My Total matter corrected for allowable bianks (pg)

Beryllium Resuits - Total

C:d
Cstﬂ
Csa1z
Ca
Csa
Coar
Cadr
Cad
Ceaz
Csatz
C,
Csa
Cear
Csat2
Epme
Egse
ETIyr
=2
Erc

Concentration (Ib/dscf)

Concentration @7% O, (Ib/dscf)
Concentration @12% CO; (Ib/dscf)
Concentration (Ib/acf)

Concentration (ug/dscm)
Concentration @7% O, (Hg/dscm)
Concentration @12% CO, (pg/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, (ng/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 Clean Al Engloesting Proprisiary Sctware
$S Molala-1 Verslon 2008-12a

Copyright ©2008 Clean Air Engineening Ine.

1

Mar 23
07:43
09:58

183.5
315
6
9,570
1.820
8,760

9.5700
9.6900
295.2000
22.0257

177,014
121,159
94,473
77,005
10,620,832
7,269,519
5,668,358
300,788
205,877
160,531
130,850
191,840
149,586
121,929

77.1689
105.2463

<0.0500

<1.4287E-12
<1.7528E-12
<1.7693E-12
<7.6249E-13
<2.2878E-02
<2.8068E-02
<2.8332E-02
<2.2878E-05
<2.8068E-05
<2.8332E-05
<1.2210E-02
<2.4552E-02
<3.0122E-02
<3.0405E-02
<8.0983E-06
<1.0202E-06
<3.5471E-05
<2.5221E-08
<2.6834E-08

2

Mar 23
10:31
12:45

183.9
315
6
9,570
1,820
8,760

9.3800
9.9400
295.1200
22.3269

179,820
123,154
95,658
79,279
10,789,218
7,389,262
5,739,472
305,567
209,268
162,545
134,714
195,000
151,463
125,529

77.3893
104.2391

<0.0500

<1.4246E-12
<1.7189E-12
<1.7199E-12
<7.5784E-13
<2.2813E-02
<2.7526E-02
<2.7541E-02
<2.2813E-05
<2.7526E-05
<2,7541E-05
<1.2136E-02
<2.4483E-02
<2.9541E-02
<2.9556E-02
<8.1765E-08
<1.0301E-06
<3.5813E-05
<2.4735E-08
<2.6085E-08

3

Mar 23
13:32
15:46

183.3
315

6
9,570
1.820
8,760

9.7300
9.8400
296.2400
21.7608

181,627
124,177
97,155
78,073
10,897,644
7,450,598
5,829,290
308,628
211,008
166,089
132,665
196,619
153,833
123,620

77.6124
102.9288

<0.0500

«<1.4205E-12
<1.7677E-12
<1,7323E-12
<7.5986E-13
<2.2748E-02
<2.8307E-02
<2.77T41E-02
<2.2748E-05
<2.8307E-05
<2.77ME-05
<1.2168E-02
<2.4412E-02
<3.0379E-02
<2.9771E-02
<8.2806E-06
<1,0432E-06
<3.6269E-05
«<2.5436E-08
<2.6274E-08

Average

183.6
315

6
9,570
1,820
8,760

9.5600
9.8233
295.5200
22,0378

179,487
122,830
95,762
78,119
10,769,231
7,369,793
5,745,707
304,991
208,717
162,722
132,743
194,486
151,627
123,692

77.3902
104.1381

<1.4246E-12
<1.7465E-12
<1.7405E-12
<7.6006E-13
<2.2813E-02
<2,7967E-02
<2.7872E-02
<2,2813E-05
<2,7967E-05
<2,7872E-05
<1.2171E-02
<2,4482E-02
<3.0014E-02
<2.9911E-02
<8.1852E-06
<1,0311E-06
<3.5851E-05
<2.5131E-08
<2.6397E-08

042010 111502
iLLer

QA/QC
Date




Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

Run No.

USEPA Method 5/29
Cadmium (Cd) Emission Parameters

Date (2010)
Start Time (approx.)
Stop Time (approx.)

Process-Conditions

Rp
Py
P,
Fy
Fe
Cap

Steam Production Rate (Klbs/hour)

Fabric Filter Inlet Temperature (°F)

Carbon Feed Rate (Ib/hr)

Oxygen-based F-factor (dscf/MMBtu)
Carbon dioxide-based F-factor (dscf/MMBtu)
Capacity factor (hours/year)

Gas Conditions

O,
co,
Ts
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)
Qg Volumetric flow rate, dry standard (dscfm)
Qg Volumetric flow rate, dry std@7%0, (dscfm)
Q, Volumetric flow rate, actual (acf/hr)
Qs Volumetric flow rate, standard (scf/hr)
Qag Volumetric flow rate, dry standard (dscf/hr)
Q, Volumetric flow rate, actual (m?/hr)
Q, Volumetric flow rate, standard (m?hr)
Qg Volumetric flow rate, dry standard (dry m’lhr)
Qg4  Volumetric flow rate, dry std@7%0; (dry m:’/hr)
Q, Volumetric fiow rate, normal (Nm:’/hr)
Qq  Volumetric flow rate, dry normal (Nm>hr)
Qg7 Volumetric flow rate, dry normal @7%0,; (Nm:'/hr)
Sampling Data
Vmsw  Volume metered, standard (dscf)
Yol Isokinetic sampling (%)
Laboratory Data
m, Total matter corrected for allowable blanks (ug)

Cadmium Results - Total

csd
Csar
Cearz
Ca
Cea
Coar
Csarz
Csd
csd?
Cenz
CH
Ced
Caar
Caat2
Evbmy
Egs
Eriyr
Erg
EF:

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, (ug/Nm® dry)
Rate (Ib/hr)

Rate (g/s)

Rate (Ton/yr)

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Propared by Clean Ak Enginesting Propnetary Softwars
5 Motala-1 Version 2008-12a

Copyright © 2006 Clean Air Enginsaring Inc.

1

Mar 23
07:43
09:58

183.5
315
6
9,570
1,820
8,760

9.5700
9.6900
295.2000
22.0257

177,014
121,159
94,473
77,005
10,620,832
7,269,519
5,668,358
300,788
205,877
160,531
130,850
191,840
149,586
121,929

77.1689
105.2463

<0.2000

<5.7147E-12
<7.0110E-12
<7.0771E-12
<3.0500E-12
<9.1514E-02
<1.1227E-01
<1.1333E-01
<9.1514E-05
<1.1227E-04
<1.1333E-04
<4.8841E-02
<9.8210E-02
<1.2049E-01
<1.2162E-01
<3.2393E-05
<4.0808E-06
<1.4188E-04
<1.0088E-07
<1.0734E-07

2

Mar 23
10:31
12:45

183.9
315
6
9,570
1,820
8,760

9.3800
9.8400
295.1200
22.3269

179,820
123,154
95,658
79,279
10,789,216
7,389,262
5,739,472
305,557
209,268
162,545
134,714
195,000
151,463
125,529

77.3893
104.2391

<0.2000

<5.6985E-12
<6.8758E-12
<6.8794E-12
<3.0314E-12
<9.1253E-02
<1.1011E-01
<1.1016E-01
<9.1253E-05
<1.1011E-04
<1.1016E-04
<4.8543E-02
<9.7930E-02
<1.1816E-01
<1.1823E-01
<3.2706E-05
<4,1202E-06
<1.4325E-04
<9.8938E-08
<1.0434E-07

Mar 23
13:32
15:46

183.3
315

6
9,570
1.820
8,760

9.7300
9.8400
296.2400
21.7608

181,627
124,177
97,155
78,073
10,897,644
7,450,598
5,829,290
308,628
211,005
165,089
132,665
196,619
153,833
123,620

77.6124
102.9288

<0.2000

<5.6821E-12
<7.0708E-12
<6.9294E-12
<3.0394E-12
<9.0991E-02
<1.1323E-01
<1.1096E-01
<9.0991E-05
<1.1323E-04
<1.1086E-04
<4.8672E-02
<9.7649E-02
<1.2151E-01
<1.1908E-01
<3.3123E-05
<4.1727E-06
<1.4508E-04
<1.0174E-07
<1,0510E-07

Average

183.6
315
6
9,570
1,820
8,760

9.5600
9.8233
295.5200
22,0378

179,487
122,830
95,762
78,119
10,769,231
7,369,793
5,745,707
304,991
208,717
162,722
132,743
194,486
151,627
123,692

77.3902
104.1381

<5.6984E-12
<6.9859E-12
<6.9620E-12
<3.0403E-12
<9.1252E-02
<1.1187E-01
<1.1149E-01
<9.1252E-05
<1.1187E-04
<1.1149E-04
<4.8685E-02
<9,7929E-02
<1.2005E-01
<1.1964E-01
<3.2741E-05
<4.1245E-06
<1.4340E-04
<1.0052E-07
<1.0559E-07

042010 111503
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

USEPA Method 5/29
Lead (Pb) Emission Parameters
Run No. 1 2 3 Average
Date (2010) Mar 23 Mar 23 Mar 23
Start Time (approx.) 07:43 10:31 13:32
Stop Time (approx.) 09:58 12:45 15:46
Process Conditions
Re Steam Production Rate (Kibs/hour) 183.5 183.9 183.3 183.6
P, Fabric Filter Iniet Temperature (°F) 315 315 315 315
P, Carbon Feed Rate (Ib/hr) 6 6 6 6
Fg 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 Conditlons
0O, Oxygen (dry volume %} 9.5700 8.3800 9.7300 9.5600
CO,  Carbon dioxide {dry volume %) 9.6900 9.9400 9.8400 9.8233
Ts Sample temperature (°F) 295.2000 295.1200 296.2400 295.5200
Bw Actual water vapor in gas (% by volume) 22,0257 22.3269 21.7608 22.0378
Gas Flow Rate
Q Volumetric flow rate, actual (acfm) 177,014 179,820 181,627 179,487
Q, Volumetric flow rate, standard (scfm) 121,159 123,154 124,177 122,830
Qau Volumetric flow rate, dry standard (dscfm) 94,473 95,658 97,155 95,762
Qua;  Volumetric flow rate, dry std@7%0, (dscfm) 77,005 79,279 78,073 78,119
Qa Volumetric flow rate, actual {acf/hr) 10,620,832 10,789,216 10,897,644 10,769,231
Q, Volumetric flow rate, standard (scf/hr) 7,269,519 7,389,262 7,450,598 7,369,793
Qqg Volumetric flow rate, dry standard (dscffhr) 5,668,358 5,739,472 5,829,290 5,745,707
Q, Volumetric flow rate, actual (m?/hr) 300,788 305,557 308,628 304,991
Q, Volumetric flow rate, standard (m®hr) 205,877 209,268 211,005 208,717
Qua  Volumetric flow rate, dry standard (dry m*hr) 160,531 162,545 165,089 162,722
Qua7  Volumetric flow rate, dry std@7%0, (dry m*/hr) 130,850 134,714 132,665 132,743
Q, Volumetric flow rate, normal (Nm:’/hr) 191,840 195,000 196,619 194,486
Qg Volumetric flow rate, dry normal (Nm*hr} 149,586 151,463 153,833 151,627
Quir  Volumetric flow rate, dry normal @7%0; (Nmhr) 121,929 125,529 123,620 123,692
Sampling Data
Vmsw  Volume metered, standard (dscf) 77.1689 77.3893 77.6124 77.3902
%I Isokinetic sampling (%) 105.2463 104.2391 102.9288 104.1381
Laboratory Data
m, Total matter corrected for allowable blanks {pg) 0.3815 0.7111 0.5419
Lead Results - Total
Cu Congentration {Ib/dscf) 1.0901E-11  2.0261E-11  1.5395E-11  1.5519E-11
Csa7  Concentration @7% O, (Ib/dscf) 1.3374E-11  2.4447E-11  1.9157E-11  1.8993E-11
Ca1z  Concentration @12% CO, (Ib/dscf) 1.3500E-11  2.4460E-11  1.8774E-11  1.8911E-11
Ca Concentration (lb/acf) 5.8181E-12 1.0778E-11  8.2348E-12  8.2770E-12
Cea Concentration (pg/dscm) 1.7457E-01  3.2445E-01 2.4652E-01  2.4852E-01
Cuq7  Concentration @7% O, (pg/dscm) 2.1417E-01  3.9148E-01 3.0678E-01  3.0414E-01
Cu12  Concentration @12% CO, (pg/dscm) 21619E-01  3.9169E-01  3.0064E-01  3.0284E-01
Csa Concentration (mg/dscm) 1.7457E-04  3.2445E-04 2.4652E-04  2.4852E-04
Cay  Concentration @7% O, (mg/dscm) 2.1417E-04° 3.9148E-04  3.0678E-04  3.0414E-04
Csa12  Concentration @12% CO, (mg/dscm) 2.1619E-04  3.9169E-04 3.0064E-04  3.0284E-04
Ca Concentration (pg/m:‘ (actual,wet)) 9.3169E-02 1.7260E-01 1.3187E-01 1.3254E-01
(o Concentration (ug/Nm® dry) 1.8734E-01  3.4819E-01  2.6456E-01  2.6670E-01
Cuz  Concentration @7% O (ug/Nm® dry) 2.2984E-01  4.2013E-01  3.2922E-01  3.2640E-01
Ce12  Concentration @12% CO; (pg/Nm® dry) 2.3201E-01  4.2035E-01  3.2264E-01  3.2500E-01
Ewnme  Rate (Ib/hr) 6.1793E-05 1.1629E-04 8.9740E-05  8.9274E-05
Egs Rate (g/s) 7.7845E-06  1.4649E-05  1.1305E-05  1.1246E-05
Eryr  Rate (Tonfyr) 2.7065E-04  5.0934E-04  3.9306E-04  3.9102E-04
Erq Rate - Fd-based (Ib/MMBtu) 1.9245E-07 3.5178E-07 2.7566E-07  2.7329E-07
Ege Rate - Fc-based (Ib/MMBtu) 2.0475E-07  3.7098E-07  2.8474E-07  2.8682E-07
042010 111503
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 SDA Inlet

Run No.

USEPA Method 29 (Trace Metals)

Sampling, Velocity and Moisture Parameters

Date (2010)
Start Time (approx.)
Stop Time (approx.)

Sampling Conditions

Yq Dry gas meter correction factor
Co Pitot tube coefficient
Py Static pressure (in. H,0)
A, Sample location area (ft?)
Phar Barometric pressure (in. Hg)
D, Nozzle diameter (in.)
o, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
N+CO Nitrogen plus carbon monoxide (dry volume %)
Vi Total Liquid collected (ml)
Vin Volume metered, meter conditions (ft*)
Tm Dry gas meter temperature (°F)
Ts Sample temperature (°F)
AH Meter box orifice pressure drop (in. H,O)
2] Total sampling time (min)
Flow Resuits
Vusta  Volume of water collected (ft%)
Vmaa  Volume metered, standard (dscf)
Ps Sample gas pressure, absolute (in. Hg)
P, Vapor pressure, actual (in. Hg)
Buo Moisture measured in sample (% by volume)
Bue Saturated moisture content (% by volume)
Bw Actual water vapor in gas (% by volume)
JAP  Velocity head (NIn. H,0)
My MW of sample gas, dry (ib/ib-mole)
M, MW of sample gas, wet (Ib/lb-mole)
Ve Velocity of sample (ft/sec)
%I Isokinetic sampling (%)
Q. Volumetric flow rate, actual (acfm)
Q. Volumetric flow rate, standard (scfm)
Qatg Volumetric flow rate, dry standard (dscfm)
Quaz  Volumetric flow rate, dry std@7%0, (dscfm)
Q, Volumetric flow rate, actual (acf/hr)
Qg Volumetric flow rate, standard (scf/hr)
Qatq Volumetric flow rate, dry standard (dscf/hr)
Qa Volumetric flow rate, actual (m*/hr)
Q, Volumetric flow rate, standard (m>hr)
Qq¢  Volumetric flow rate, dry standard (dry m*/hr)
Quaz  Volumetric flow rate, dry std@7%0; (dry m*/hr)
Q, Volumetric flow rate, normal (Nm>/hr)
Qqa  Volumetric flow rate, dry normal (Nm®/hr)
Quaz  Volumetric flow rate, dry normal @7%0, (Nm>/hr)
Comments:

Average includes 3 runs.

Prepared by Clean Air Engineering Proprielary Software
SSISOKINETIC Version 2006-13d

Copyright © 2006 Cleen A Engineering Inc.

1

Mar 23
07:43
09:58

0.9916
0.8250
-1.4000
60.1320
30.10
0.2700
8.0900
10.9500
80.9600
324.10
70.1450
80.2708
499.3333
1.0925
120.0

15.2521
68.5400
29,9971
29.9971
18.2024
100.0000
18.2024
0.7057
30.0756
27.8776
53.3078
99.5632
192,331
106,128
86,810
80,003
11,539,835
6,367,678
5,208,611
326,815
180,336
147,511
135,944
168,041
137,453
126,675

2

Mar 23
10:31
12:45

0.9916
0.8250
-1.4000
60.1320
30.10
0.2700
8.3300
10.9400
80.7300
318.30
68.2850
89.0208
505.0833
1.0479
120.0

14,9792
65.6521
29.9971
29.9971
18.5774
100.0000
18.5774
0.6876
30.0836
27.8388
52.1341
98.5615
188,096
103,173
84,006
75,968
11,285,753
6,190,372
5,040,361
319,619
175,315
142,746
129,088
163,362
133,013
120,286

3

Mar 23
13:32
15:46

0.9916
0.8250
-1.5000
60.1320
30.10
0.2700
8.4900
10.8500
80.5600
308.90
68.8600
92.4375
507.0833
1.0542
120.0

14.5368
65.7964
20,9897
29.9897
18.0957
100.0000
18.0957
0.6894
30.0916
27.9035
52.2685
98.1618
188,581
103,200
84,525
75,464
11,314,844
6,191,975
5,071,497
320,443
175,360
143,628
128,232
163,404
133,835
119,489

Average.

30.1000

8.3033
10.9467
80.7500

503.8333

14.9227
66.6628
29.9946
29.9946
18.2918
100.0000
18.2918
0.6942
30,0836
27.8733
52,5702
98.7588
189,669
104,167
85,114
77,145
11,380,144
6,250,008
5,106,823
322,292
177,004
144,628
131,088
164,935
134,767
122,150

042010 111628
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 SDA Inlet

USEPA Method 29
Mercury (Hg) Emission Parameters
Run No. 1 2 3 Average
Date (2010) Mar 23 Mar 23 Mar 23
Start Time (approx.) 07:43 10:31 13:32
Stop Time (approx.) 08:58 12:45 15:46
Process Conditlons
Rp Steam Production Rate (Kibs/hour) 1835 1839 183.3 183.6
P, Fabric Filter Inlet Temperéture (°F) 315 318 318 315
P, Carbon Feed Rate (Ib/hr) 6 6 8 8
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 (hoursfyear) 8,760 8,760 8,760 8,760
Gas Conditions
0, Oxygen (dry volume %) 8.0900 8.3300 8.4900 8.3033
CO, Carbon dioxide (dry volume %) 10.9500 10.9400 10.9500 10.9467
T, Sample temperature (°F) 499.3333 505.0833 507.0833 503.8333
Bw Actual water vapor in gas (% by volume) 18.2024 18.5774 18.0957 18.2918
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 192,331 188,096 188,581 189,669
Q, Volumetric flow rate, standard (scfm) 106,128 103,173 103,200 104,167
Qg Volumetric flow rate, dry standard (dscfm) 86,810 84,008 84,525 85,114
Qqg;  Volumetric flow rate, dry std@7%0 . (dscfm) 80,003 75,068 75,464 77,145
Q, Volumetric flow rate, actual (acf/hr) 11,539,835 11,285,753 11,314,844 11,380,144
Q, Volumetric flow rate, standard (scf/hr) 6,367,678 6,190,372 6,191,975 6,250,008
Qud Volumetric flow rate, dry standard (dscfthr) 5,208,611 5,040,361 5,071,497 5,106,823
a, Volumetric flow rate, actual (m 3ftw) 326,815 319,619 320,443 322,292
Q, Volumetric flow rate, standard (m %/h) 180,336 175,315 175,360 177,004
Qus  Volumetric flow rate, dry standard (dry m %hr) 147,511 142,746 143,628 144,628
Qua;  Volumetric flow rate, dry std@7%0  (dry m*hr) 135,944 129,088 128,232 131,088
Q, Volumetric flow rate, normal (Nm °/hr) 168,041 163,362 163,404 164,935
Q¢ Volumetric flow rate, dry normal (Nm ¥/hr) 137,453 133,013 133,835 134,787
Quqr  Volumetric flow rate, dry normal @7%0 , (Nmhr) 126,675 120,286 119,489 122,150
Sampling Data
Vmed  VOlUume metered, standard (dscf) 68.5400 65.6521 85.7964 66.6628
%l Isokinetlc sampling (%) 99.5632 98.5515 98.1618 98.7588
Laboratory Data
My  Fraction 1B (ug) 22.5792 69.6536 55.4324
My  Fraction 2B (ug) 50.8761 24,7029 27.0182
m.s  Fraction 3A (ug) 0.0000 0.0000 0.0000
Maa, Fraction 3B (ug) 0.0000 0.6060 0.7870
mps  Fraction 3C (pg) 4.6198 1.0851 2.9106
my Total matter corrected for allowable blanks (ug) 78.0752 95.4417 86.1483
Mercyry Results - Total
Cst Concentration (Ib/dscf) 2.5118E-09  3.2055E-08  2.8870E-09  2.8681E-09
Cur  Concentration @7% O , (Ib/dscf) 2.7255E-08  3.5447E-08  3.2337E-039  3.1679E-09
Cy12 Concentration @12% CO , (Ib/dscf) 2.7526E-09  3.5161E-09  3.1639E-09  3.1442E-09
C. Concentration {Ib/acf) 1.1337E-08  1.4316E-09  1.2040E-09  1.2864E-09
Cu Concentration (pg/dscm) 4.0222E+01  5.1332E+01  4.6232E+01  4.5829E+01
Coar Concentration @7% O , (pg/dscm) 4.3645E+01 5.6763E+01 5,1783E+01  5.0730E+01
Canz  Concentration @12% CO , (ugfdscm) 4.4079E+01  5.6308E+01  5.0665E+01  5.0350E+01
Cu Concentration (mg/dscm) 4.0222E-02  5.1332E-02  4.6232E-02  4.5929E-02
Cesa7 Concentration @7% O , (mg/dscm) 4.3645E-02  5.6763E-02 5.1783E-02  5.0730E-02
Cui2  Concentration @12% CO , (mg/dscm) 4,4079E-02  5.6306E-02 5.0665E-02  5.0350E-02
c, Concentration (ug/m ® (actual,wet)) 1.81556401 2.2825E+01 2.0722E+01  2.0601E+01
C. Concentration (ug/Nm * dry) 4.3165E+01  5.5088E+01 4.9615E+01  4.9289E+01
Cuar  Concentration @7% O , (g/Nm® dry) 4.6838E+01  6.0917E+01 5.5572E+01  5.4442E+01
Cuz  Concentration @12% CO » (ug/Nm? dry) 4.7304E+01  6.0425E+01 5.4372E+01  5.4034E+01
Esn  Rate (Ib/hr) 1.3083E-02 1.6157E-02  1.4642E-02  1.4827E-02
Egys Rate (g/s) 1.6481E-03  2.0354E-03  1.8445E-03  1.8427E-03
Etm Rate (Tonfyr) 5.7302E-02  7.0768E-02  6.4130E-02  6.4067E-02
Erq Rate - Fd-based (Ib/MMBtu) 3.9218E-05 5.1006E-05 4.8531E-05  4.5585E-05
Eec Rate - Fc-based (Ib/MMBtu) 4.1748E-05  53328E-05 4.7986E-05 4.7687E-05
042010 111847
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 1 FF Qutlet
USEPA Method 13B (Total Fluorides)

Sampling, Velocity and Moisture Parameters

Run No. o } 1 2 3 Average
Date (2010) Mar 22 Mar 22 Mar 22
Start Time (approx.) 13:19 15:07 16:30
Stop Time (approx.) 14:34 16:21 17:41
Sampling Conditlons
Y4 Dry gas meter correction factor 1.0005 1.0005 1.0005
Cp Pitot tube coefficient 0.8120 0.8120 0.8120
Py Static pressure (in. H,0) -10.2000 -10.2000 -10.2000
As Sample location area (ft?) 64.0000 64.0000 64.0000
Plar Barometric pressure (in. Hg) , 30.10 30.10 30.10 30.1000
D, Nozzle diameter (in.) 0.2680 0.2680 0.2680
O, Oxygen (dry volume %) 9.1700 9.3100 9.1500 9.2100
CO,  Carbon dioxide (dry volume %) 10.3200 10.0400 10.3100 10.2233
N,+CO Nitrogen plus carbon monoxide (dry volume %) 80.5100 80.6500 80.5400 80.5667
Vi Total Liquid coltected (ml) 218.90 224.00 218.30
Vi Volume metered, meter conditions (ft*) 36.7200 38.0000 36.4950
Tm Dry gas meter temperature (°F) 69.6000 73.3800 75.5600
Te Sample temperature (°F) 293.1200 293.4800 292.9600 293.1867
AH Meter box orifice pressure drop (in. H,0) 1.1440 1.1544 1.0652
\ :] Total sampling time (min) 62.5 62.5 62.5
? Flow Results
. Vustd  Volume of water collected (ﬂa) 10.3014 10.5414 10.2732 10.3720
Vmstd  VOlume metered, standard (dscf) 36.9359 37.9535 36.2941 37.0612
P, Sample gas pressure, absolute (in. Hg) 29.3500 29.3500 29.3500 29.3500
P, Vapor pressure, actual (in. Hg) 29.3500 29.3500 29.3500 29.3500
Buo Moisture measured in sample (% by volume) 21.8078 21.7372 22.0610 21.8687
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
By Actuat water vapor in gas (% by volume) 21.8078 21.7372 22.0610 .21.8687
VAP Velocity head (vin. H,0) 0.6821 0.6822 0.6568 0.6737
My MW of sample gas, dry (Ib/lb-mole) 30.0180 20.9788 30.0156 30.0041
M, MW of sample gas, wet (Ib/Ib-mole) 27.3971 27.3749 27.3648 27.3790
Ve Velacity of sample (ft/sec) 45.8219 45.8590 44,1479 45.2762
%ol Isokinetic sampling (%) 102.0995 104.7829 104.4456 103.7760
Q, Volumetric flow rate, actual (acfm) 175,956 176,099 169,528 173,861
Q, Volumetric flow rate, standard (scfm) 121,010 121,050 116,614 119,558
Qetd Volumetric flow rate, dry standard (dscfm) 94,6820 94,737 90,888 93,415
Qgqy  Volumetric flow rate, dry std@7%0, (dscfm) 79,848 78,993 76,829 78,557
Q, Volumetric flow rate, actual (acf/hr) 10,557,355 10,565,919 10,171,667 10,431,647
Q, Volumetric flow rate, standard (scf/hr) 7,260,581 7,262,999 6,996,820 7,173,466
Qg Volumetric flow rate, dry standard {dscf/hr) 5,677,207 5,684,227 5,453,253 5,604,896
Q, Volumetric flow rate, actual (mhr) 298,990 299,233 288,068 295,430
Q. Volumetric flow rate, standard (m*/hr) 205,624 205,692 198,154 203,157
Qua  Volumetric flow rate, dry standard (dry m*hr) 160,782 160,981 154,439 158,734
Quaz  Volumetric flow rate, dry std@7%O; (dry m*/hr) 135,681 134,228 130,551 133,487
Q Volumetric flow rate, normal (Nm*/hr) 181,604 191,668 184,644 189,305
Qqq  Volumetric flow rate, dry normal (Nm°/hr) 149,819 150,005 143,909 147,911
Qug7  Volumetric flow rate, dry normal @7%0, (Nm®fbr) 126,430 125,076 121,650 124,385
Comments: 042010 111711
. Average includes 3 runs. oxre
Prepared by Clean Ar Engineering Proprietary Software
QA/QC

S8 ISOKINETIC Version 2006-13d
Date

Copyright @ 2008 Clean Air Engineering inc.



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

Run No.

USEPA Method 13B
HF Parameters

Date (2010)
Start Time (approx.)
Stop Time (approx.)

Process Conditions

Re
Py
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

0O, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
Ts Sample temperature (°F)
Bw Actual water vapor in gas (% by volume)
Gas Flow Rate
Q Volumetric flow rate, actual (acfm)
Q. Volumetric flow rate, standard (scfm)
Qua  Volumetric flow rate, dry standard (dscfm)
Qugz  Volumetric flow rate, dry std@7%O , (dscfm)
Q, Volumetric flow rate, actual (acf/hr)
Q, Volumetric flow rate, standard (scf/hr)
Qg Volumetric flow rate, dry standard (dscf/hr)
Q, Volumetric flow rate, actual (m hr)
Qs Volumetric flow rate, standard (m “hr)
Qg Volumetric flow rate, dry standard (dry m *hr)
Quer  Volumetric flow rate, dry std@7%0 2 (dry m/hr)
Q, Volumetric flow rate, normal (Nm %hr)
Qqa  Volumetric flow rate, dry normal (Nm %hr)
Quar  Volumetric flow rate, dry normal @7%0 » (Nm*/hr)
Sampling Data
Vmsta  Volume metered, standard (dscf)
%! Isokinetic sampling (%)
Laboratory Data
My Total HF collected (mg)

Hydrogen Fluoride (HF) Results

Cad
Coar
Csarz
Ca
Cea
Codr
Caar2
Cw
Csd
Caa?
Caar2
Ca

HF Concentration (Ib/dscf)

HF Concentration @7% O , (Ib/dscf)

HF Concentration @12% CO , (Ib/dscf)
HF Concentration (Ib/acf)

HF Concentration (ppmdv)

HF Concentration @7% O , (ppmdv)

HF Concentration @12% CO , (ppmdv)
HF Conceniration (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 2 dry)

HF Concentration @7% O , (mg/Nm® dry)
HF Concentration @12% CO 5 (ma/Nm® dry)
HF Rate (Ibfhr)

HF Rate (kg/hr)

HF Rate (Tonfyr)

HF Rate - Fd-based (Ib/MMBtu)

HF Rate - Fc-based (Ib/MMBtu)

Propared by Clean Al Engineering Proprietary Soltware
$S EPAZ6-1 Version 2006-10s (F)

Copyright © 2006 Clean Alr Enginesring Inc.

1

Mar 22
13:19
14:34

183.9

315
9,570
1,820
8,760

9.1700
10.3200
293.1200
21,8078

175,956
121,010
94,620
79,848
10,557,355
7.260,581
5,677,207
298,990
205,624
160,782
135,681
191,604
149,819
126,430

36.9359
102.0995

<0.0389

<2.3234E-09
<2.7532E-09
<2.7016E-09
<1.2494E-09
<0.0448
<0.0531
<0.0521
<0.0350
<0.0372
<0.0441
<0.0433
<0.0200
<0.0399
<0.0473
<0.0464
<0.0132
<0.0060
<0.0578
<(.000040
<0.000041

2

Mar 22
15:07
16:21

184.2

315
9,570
1.820
8.760

9.3100
10.0400
293.4800
21.7372

176,099
121,050
94,737
78,993
10,565,919
7,262,999
5,684,227
299,233
205,692
160,981
134,228
191,668
150,005
125,076

37.9535
104.7829

<0.0374

<2.1754E-09
<2.6090E-09
<2.6001E-09
<1.1703E-09
<0.0419
<0.0503
<0.0501
<0.0328
<0.0348
<0.0418
<0.0416
<0.0187
<0.0374
<(.0448
<0.0447
<0.0124
<0.0056
<0.0542
<0.000038
<0.000039

3

Mar 22
16:30
17:41

184.8

318
9,570
1,820
8,760

9.1500
10.3100
292.9600
22.0610

169,528
116,614
90,888
76,829
10,171,667
6,996,820
5,453,253
288,068
158,154
154,439
130,551
184,644
143,909
121,650

36.2941
104.4456

<0.0378

<2,2979E-09
<2.7184E-09
<2.6746E-09
<1.2320E-09
<0.0443
<0.0524
<0.0515
<0.0345
<0.0368
<0.0435
<0.0428
<0.0197
<0.0395
<0.0467
<0.0460
<0.0125
<0.0057
<0.0549
<0.000033
<0.000041

Average

184.3

315
9,570
1,820
8,760

9.2100
10.2233
293.1867
21.8687

173,861
119,558
93,415
78,557
10,431,647
7,173,466
5,604,896
295,430
203,157
158,734
133,487
189,305
147,941
124,385

37.0612
103.7760

<2.2656E-09
<2.6935E-09
<2.6588E-09
<1.2172E-09
<0.0437
<0.0519
<0.0512
<0.0341
<0.0363
<0.0431
<0.0426
<0.0195
<0.0389
<0.0463
<0.0457
<0.0127
<0.0058
<0.0556
<0.000039
<0.000040

042010 111711
oKP@ K

QA/QC
Date




@

Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

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

Run No.

Date (2010)
Start Time (approx.)
Stop Time (approx.)

Sampling Conditions

Yy Dry gas meter correction factor
C, Pitot tube coefficient
Pq Static pressure (in. H,0)
A, Sample location area (ft%)
Ppar Barometric pressure (in. Hg)
0O, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
N,+CO Nitrogen plus carbon monoxide (dry volume %)
Vie Total Liquid collected (ml)
& Volume metered, meter conditions (ft*)
Tm Dry gas meter temperature (°F)
Te Sample temperature (°F)
AH Meter box orifice pressure drop (in. H,O)
8 Total sampling time (min)
Flow Results
Vusta  Volume of water collected (ft%)
Vimsta  Volume metered, standard (dscf)
P Sample gas pressure, absolute (in. Hg)
P, Vapor pressure, actual (in. Hg)
Bo Moisture measured in sample (% by volume)
Bys Saturated moisture content (% by volume)
B., Actual water vapor in gas (% by volume)
Mg MW of sample gas, dry (Ib/Ib-mole)
M, MW of sample gas, wet (Ib/lb-mole)
Comments:

Average includes 3 runs.

o : o

Prepared by Clean Air Engl Prop Y
$S ISOKINETIC Version 2008-13d

Copyright © 2006 Clean Alr Engineering Inc.

1

Mar 22
08:31
09:31

1.0005
0.8400
-10.6000
64.0000
30.10
10.0200
9.2400
80.7400
247.60
41.3200
67.5833
294.6667
1.5000
60.0

11.6521
41.7580
29.3206
29.3206
21.8162
100.0000
21.8162
29.8792
27.2876

2

Mar 22
09:58
10:58

1.0005
0.8400
-10.6000
64.0000
30.10
9.5200
9.9600
80.5200
236.90
41.2350
67.3750
294.9167
1.5000
60.0

11.1485
41.6886
29.3206
29.3206
21.0998
100.0000
21.0998
29.9744
27.4478

3

Mar 22
11:30
12:47

1.0005
0.8400
-10.6000
64.0000
30.10
9.1900
10.2400
80.5700
247.90
40.9900
66.7917
296.2500
1.5000
60.0

11.6662
41.4868
29.3206
29.3206
21.9483
100.0000
21.9483
30.0060
27.3709

QA/QC
Date

Average

30.1000
9.5767
9.8133

80.6100

295.2778

11.4889
41.6445
29.3206
29.3206
21.6214
100.0000
21,6214
29.9532
27.3688

042010 111804
ONK @



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 FF Outlet

Run No.

USEPA Method 26A
HCI Parameters

Date (2010)
Start Time (approx.)
Stop Time (approx.)

Process Conditions

Rep
Py
Fq
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

O,
CO,
Ts
B

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

Sample temperature (°F)

Actual water vapor in gas (% by volume)

Sampling Data

Vmsa  Volume metered, standard (dscf)
Laboratory Data
My Total HCI collected (mg)

Hydrogen Chloride (HCI) Results

Cea HCI Concentration (Ib/dscf)
Cea7 HCI Concentration @7% O, (Ib/dscf)
C.a12 HCI Concentration @12% CO, (Ib/dscf)
Cey HCI Concentration (ppmdv)
C.7  HCI Concentration @7% O, (ppmdv)
C.12 HCI Concentration @12% CO, (ppmdv)
Cu HCI Concentration (ppmwv)
Cs HCI Concentration (mg/dscm)
Cea7 HCI Concentration @7% O, (mg/dscm)
Cw12  HCI Concentration @12% CO, (mg/dscm)
Cs HCI Concentration (mg/Nm? dry)
C«7  HCI Concentration @7% O, (mg/Nm? dry)
Csiz  HCI Concentration @12% CO, (mg/Nm® dry)
Era HCI Rate - Fd-based (lb/MMBtu)
Ere HCI Rate - Fe-based (Ib/MMBtu)

Prepared by Clean Alr Eng Prop

$S EPA26-1 Version 2006-10a (Cl)

Copyright © 2008 Clean Air Engineering Inc.

1

Mar 22
08:31
09:31

183.3

315
9,570
1,820
8,760

10.0200
9.2400
294.6667
21.8162

41.7580

11.0981

5.8603E-07
7.4869E-07
7.6107E-07
6.1958
7.9156
8.0465
4.8441
9.3844
11.9893
12.1875
10.0711
12.8665
13.0793
0.0108
0.0115

2

Mar 22
09:58
10:58

184.8

315
9,570
1,820
8,760

9.5200
9.9600
294.9167
21.0998

41.6886

11.4642

6.0637E-07
7.4064E-07
7.3056E-07
6.4109
7.8305
7.7240
5.0682
9.7101
11.8603
11.6989
10.4206
12.7282
12.5550
0.0107
0.0111

3

Mar 22
11:30
12:47

184.6

316
9,570
1,820
8,760

9.1900
10.2400
296.2500
21.9483

41.4868

15.4584

8.2161E-07
9.7527E-07
9.6282E-07
8.6865
10.3111
10.1795
6.7800
13.1569
15.6175
15.4183
14.1196
16.7603
16.5464
0.0140
0.0146

QA/QC
Date

Average

184.2

315
9,570
1,820
8,760

9.5767
9.8133
295.2778
21.6214

41.6445

6.7133E-07
8.2153E-07
8.1815E-07
7.0977
8.6857
8.6500
5.5608
10.7505
13.1557
13.1016
11.5371
14.1183
14.0602
0.0118
0.0124

042010 111804
ONK@_@




Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 SDA Inlet

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

Run No. -

Date (2010)
Start Time (approx.)
Stop Time (approx.)

Sampling Conditions
Yy Dry gas meter correction factor
C, Pitot tube coefficient
P,y Static pressure (in. H,0)
As Sample location area (ft?)
Phar Barometric pressure (in. Hg)
0, Oxygen (dry volume %)
CO; cCarbon dioxide (dry volume %)
Nz+CO Nitrogen plus carbon monoxide (dry volume %)
Vi Total Liquid collected (m!)

Vi Volume metered, meter conditions (ft*)
T Dry gas meter temperature (°F)

Ts Sample temperature (°F)

AH Meter box arifice pressure drop (in. H,0)
(2] Total sampling time (min)

Flow Results
Vusa  Volume of water collected (ft%)
Vista  Volume metered, standard (dscf)
Ps Sample gas pressure, absolute (in. Hg)
Py Vapor pressure, actual (in. Hg)
Buwo Moisture measured in sample (% by volume)
Bys Saturated moisture content (% by volume)
Bw Actual water vapor in gas (% by volume)
My MW of sample gas, dry (Ib/lb-mole)
Ms MW of sample gas, wet (Ib/lb-mole)

Comments:
Average includes 3 runs.

Prepared by Clean Air g P
SS ISOKINETIC Version 2006-13d

Copyright ® 2008 Clean Air Engineering inc.

1

Mar 22
08:31
09:31

0.9916
0.8400
-1.6000
60.1320
30.10
8.4500
10.8700
80.6800
159.30
35.0250
65.5417
494.9167
1.1258
60.0

7.4967
35.1856
29.9824
29.9824
17.5639

100.0000
17.5639
30.0772
27.9560

2

Mar 22
09:58
10:58

0.9916
0.8400
-1.8000
60.1320
30.10
8.5900
10.8200
80.5900
159.10
36.1650
69.8750
496.9167
1.1917
60.0

7.4872
36.0395
29.9676
29.9676
17.2015

100.0000
17.2015
30.0748
27.9978

3

Mar 22
11:30
12:46

0.9916
0.8400
-1.7000
60.1320
30.10
7.9200
11.3900
80.6900
177.80
35.7300
71.1667
493.7500
1.2000
60.0

8.3673
35.5202
29.9750
29.9750
19.0653

100.0000
19.0653
30.1392
27.8248

QA/QC
Date

Average

30.1000

8.3200
11.0267
80.6533

495.1944

1.7837
35.5818
29.9750
29.9750
17.9435

100.0000
17.9435
30.0971
27.9262

042010 111818
Jas@



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 1 SDA Inlet

USEPA Method 26A
HCI Parameters
Run No. 1
Date (2010) Mar 22
Start Time (approx.) 08:31
Stop Time (approx.) 09:31
Process Conditions
Rp Steam Production Rate (Kibs/hour) 183.3
P, Fabric Filter Inlet Temperature (°F) 315
Fg Oxygen-based F-factor (dscf/MMBtu) 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820
Cap Capacity factor (hours/year) 8,760
Gas Conditions
0O, Oxygen (dry volume %) 8.4500
CO, Carbon dioxide (dry volume %) 10.8700
T, Sample temperature (°F) 494.9167
B., Actual water vapor in gas (% by volume) 17.5639
Sampling Data
Vs Volume metered, standard (dscf) 35.1856
Laboratory Data
mg Total HCI collected (mg) 592.5061
Hydrogen Chioride (HCI) Results
Ca HCI Concentration (Ib/dscf) 3.7131E-05
C.z  HCI Concentration @7% O, (Ib/dscf) 4.1455E-05
C.12 HCI Concentration @12% CO, (Ib/dscf) 4.0991E-05
Cey HCI Concentration (ppmdv) 392.5707
C.7  HCI Concentration @7% O, (ppmdyv) 438.2917
C.y12  HCI Concentration @12% CO, (ppmdv) 433.3807
Cw HCI Concentration (ppmwv) 323.6201
Ceq HCI Concentration (mg/dscm) 594.6004
Cear HCI Concentration @7% O, (mg/dscm) 663.8511
Cs12  HCl Concentration @12% CO, (mg/dscm) 656.4126
Cu HCI Concentration (mg/Nm? dry) 638.1078
C.r  HCI Concentration @7% O, (mg/Nm?® dry) 712.4255
Csa12  HCI Concentration @12% CO, (mg/Nm3 dry) 704.4428
= HCI Rate - Fd-based (Ib/MMBtu) 0.5965
S HCI Rate - Fc-based (Ib/MMBtu) 0.6217

Prepared by Clean Air Eng Prop
SS EPA26-1 Version 2006-10a (CI)

Copyright © 2006 Clean Air Engineering Inc.

2

Mar 22
09:58
10:58

184.8

315
9,670
1,820
8,760

8.5900
10.8200
496.9167
17.2015

36.0395

671.5237

4.1086E-05
4.6392E-05
4.5566E-05
434.3828
490.4891
481.7554
359.6626
657.9305
742.9109
729.6826
706.0717
797.2703
783.0740
0.6676
0.6911

3 Average
Mar 22
11:30.
12:46
184.6 184.2
316 315
9,570 9,570
1,820 1,820
8,760 8,760
7.9200 8.3200
11.3900 11.0267
493.7500 495.1944
19.0653 17.9435
35.5202 35.5818
1044.3603
6.4831E-05 4.7683E-05
6.9426E-05 5.2425E-05
6.8303E-05 5.1620E-05
685.4341 504.1292
734.0165 554.2658
722.1430 545.7597
554.7541 412.6789
1038.1810 763.5706
1111.7654 839.5091
1093.7815 826.6256
1114.1454 819.4416
1193.1141 900.9366
1173.8143 887.1104
0.9990 0.7544
1.0359 0.7829
042010 111818
JaJ@a_@
QA/QC
Date




Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 2 FF Outlet
USEPA Method 5/29 (Particulate/Metals)
Sampling, Velocity and Moisture Parameters

Run No. 1 2 3 Average

Date (2010) Mar 24 Mar 24 Mar 24

Start Time (approx.) 07:53 11:03 14:12

Stop Time (approx.) 10:06 13:35 16:22

Sampling Conditions
Yy Dry gas meter correction factor 1.0066 1.0066 1.0066
Co Pitot tube coefficient 0.8050 0.8050 0.8050
Py Static pressure (in. H,0) -11.0000 -11.0000 -11.1000
Ag Sample location area (ﬁz) 64.0000 64.0000 64.0000
Phoar Barometric pressure (in. Hg) 30.10 30.10 30.10 30.1000
D, Nozzte diameter (in.) 0.2700 0.2700 0.2700
O, Oxygen (dry volume %) 8.4500 9.3800 9.7900 9.5433
CO,  Carbon dioxide (dry volume %) 9.9100 10.1500 9.8600 9.9733
N,+CO Nitrogen plus carbon monoxide (dry volume %) 80.6400 80.4600 80.3500 80.4833
Vie Total Liquid collected (ml) 432.50 455.00 442.20
Vm  Volume metered, meter conditions (ft*) 70.8050 73.8600 745150
Tm Dry gas meter temperature (°F) 67.7600 80.8000 81.9000
Ts Sample temperature (°F) 295.1600 297.6400 297.3200 296.7067
AH Meter box orifice pressure drop (in. H,0) 1.0812 1.1520 1.1828
<] Total sampling time (min) 125.0 125.0 125.0

. Flow Results

Vusts  Volume of water collected (ﬂa) 20.3535 21.4123 20.8099 20.8586
Vmsta  Volume metered, standard (dscf) 71.8944 73.2007 73.7054 72.9335
Ps Sample gas pressure, absolute (in. Hg) 29.2912 29.2012 20.2838 29,2887
P, Vapor pressure, actual (in. Hg) 29.2912 29.2912 29.2838 29.2887
Buwo Moisture measured in sample (% by volume) 22.0639 22.6315 22.0175 22.2376
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
By Actual water vapor in gas (% by volume) 22.0639 22.6315 22.0175 22.2376
JAP  Velocity head (Vin. H,0) 0.6758 0.6947 0.7011 0.6905
My MW of sample gas, dry (Ib/Ib-mole) 29.9636 29.9996 29.9692 29,9775
M, MW of sample gas, wet (Ib/lb-mole) 27.3240 27.2839 27.3339 27.3139
Vs Velocity of sample (ft/sec) 45.1764 46.5496 46.9334 46.2198
%! Isokinetic sampling (%) 100.0953 99.9603 99.0236 99.6931
Q. Volumetric flow rate, actual (acfm) 173,477 178,750 180,224 177,484
Q, Volumetric flow rate, standard (scfm) 118,744 121,953 122,980 121,226
Qgte Volumetric flow rate, dry standard (dscfm) 92,545 94,353 95,903 94,267
Qqq7  Volumetric flow rate, dry std@7%0; (dscfm) 76,233 78,130 76,653 77,005
Q, Volumetric flow rate, actual (acf/hr) 10,408,646 10,725,027 10,813,459 10,649,044
Q, Volumetric flow rate, standard (scf/hr) 7,124,684 7,317,195 7,378,793 7,273,551
Qe Volumetric flow rate, dry standard (dscf/hr) 5,552,687 5,661,207 5,754,167 5,656,020
Q, Volumetric flow rate, actual (mal'hr) 294,779 303,739 306,244 301,587
Q, Volumetric Row rate, standard (m*/hr) 201,775 207,227 208,972 205,991
Qqa  Volumetric flow rate, dry standard (dry m*hr) 157,255 160,329 182,961 160,182
Quq7  Volumetric flow rate, dry std@7%0; (dry m¥hr) 129,538 132,761 130,252 130,850
Q, Volumetric flow rate, normal (Nm*/hr) 188,017 193,098 194,724 191,946
Qu  Volumetric flow rate, dry normal (Nm®/hr) 146,533 149,397 151,850 149,260
Qqar  Volumetric flow rate, dry normal @7%0, (Nm*hr) 120,706 123,709 121,371 121,929

Comments: 042010 111811

. Average includes 3 runs. kKN
Prepared by Clean Alr Enginsering Proprislary Software
QA/QC

SS ISOKINETIC Version 2006-12d

Date

Copyright © 2008 Clean Alr Enginesring Inc



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 FF Outlet

USEPA Method 5/29
Filterable Particulate Parameters
Run No. 1 2 3 Average
Date (2010) Mar 24 Mar 24 Mar 24
Start Time (approx.) 07:53 11:03 14:12
Stop Time (approx.) 10:06 13:35 16:22
Process Conditions
Rp Steam Production Rate (Klbsthour) 183.9 183.7 183.3 1836
Py Fabric Filter Inlet Temperature (°F) 315 315 315 315
' 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 (hours/year) 8,760 8,760 8,760 8,760
Gas Conditions
o Oxygen (dry volume %) 9.4500 9.3900 9.7900 9.5433
CO, Carbon dioxide (dry volume %) 9.9100 10.1500 9.8600 9.9733
Te Sample temperature (°F) 295.1600 297.6400 297.3200 296.7067
Bw Actual water vapor in gas (% by volume) 22,0639 22.6315 22.0175 22,2376
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 173,477 178,750 180.224 177,484
Q, Volumetric flow rate, standard (scfm) 118,744 121,953 122,980 121,226
Qyq  Volumetric flow rate, dry standard (dscfm) 92,545 94,353 95,903 94,267
Qugr  Volumetric flow rate, dry std@7%0; (dscfm) 76,233 78,130 76,653 77,005
Q, Volumetric flow rate, actual (acf/hr) 10,408,646 10,725,027 10,813,459 10,649,044
Q, Volumetric flow rate, standard (scf/hr) 7,124,664 7,317,195 7,378,793 7,273,551
Qg Volumetric flow rate, dry standard (dscf/hr) 5,552,687 5,661,207 5,754,167 5,656,020
Q, Volumetric flow rate, actual (m*hr) 294,779 303,739 306,244 301,587
Q, Volumetric flow rate, standard (m?hr} 201,775 207,227 208,972 205,991
Qu  Volumetric flow rate, dry standard (dry m*hr) 157,255 160,329 162,961 160,182
Quiz  Volumetric flow rate, dry std@7%0; (dry m’/hr) 129,538 132,761 130,252 130,850
Q Volumetric flow rate, normal (Nm®hr) 188,017 193,098 194,724 191,946
Qus  Volumetric flow rate, dry normal (Nm>hr) 146,533 149,397 151,850 149,260
Quqr  Volumetric flow rate, dry normal @7%0, (Nm%/hr) 120,706 123,709 121,371 121,929
Sampling Data
Vnse  Volume metered, standard (dscf) 71.8944 73.2007 73.7054 72.9335
%I Isokinetic sampling (%) 100.0953 99.9603 99.0236 99.6931
Laboratory Data
maye,  Matter collected on filter(s) (g) 0.00110 0.00060 0.00030
mg Matter collected in solvent rinse(s) (g) 0.00140 0.00240 0.00120
my Total particulate matter collected (g) 0.00250 0.00300 0.00150
Filterable Particulate Results
Cu Particulate Concentration (Ib/dscf) 7.6675E-08 9.0368E-08 4.4875E-08  7.0639E-08
C.y  Particulate Concentration @7% O, (Ib/dscf) 9.3081E-08 1.0913E07 5.6144E-08 8.6119E-08
Cyiz  Particulate Concentration @12% CO, (Ib/dscf) 9.2846E-08  1.0684E-07 5.4614E-08  8.4766E-08
C, Particulate Concentration (Ib/acf) 4,0904E-08 4.7701E-08 2.3879E-08  3.7495E-08
Cey Particulate Concentration (gr/dscf) 0.0005 0.0006 0.0003 0.0005
Ceqy Particulate Concentration @7% O; (gr/dscf) 0.0007 0.0008 0.0004 0.0006
Cei2  Particulate Concentration @12% CO (gr/dscf) 0.0006 0.0007 0.0004 0.0006
Ca Partlculate Concentration (gr/acf) 0.0003 0.0003 0.0002 0.0003
(o Particulate Concentration (mg/dscm) 1.2278 1.4471 0.7186 1.1312
C.z  Particulate Concentration @7% O, (mg/dscm) 1.4906 1.7476 0.8981 1.3791
Caz  Partliculate Concentration @12% CO, (mg/dscm) 1.4868 1.7109 0.8746 1.3574
G Particulate Concentration (mg/m® (actual,wet)) 0.6550 0.7639 0.3824 0.6004
Csa Particulate Concentration (mg/Nm3 dry) 13177 1.5530 0.7712 1.2140
Csa7  Particulate Concentration @7% O (mg/Nm® dry) 1.5996 1.8755 0.9648 1.4800
Csa12  Particulate Concentration @12% CO, (mgINm“ dry) 1.5956 1.8361 0.9386 1.4567
Epm  Particulate Rate (Ib/hr) 0.4258 0.5116 0.2582 0.3985
Egnr  Particulate Rate (kg/hr) 0.1931 0.2320 0.1171 0.1807
Emy  Particulate Rate (Tonfyr) 1.8648 2.2408 11310 1.7455
Erg Particulate Rate - Fy-based (Ib/MMBtu) 0.0013 0.0018 0.0008 0.0012
Efe Particulate Rate - F.-based (Ib/MMBtu) 0.0014 0.0016 0.0008 0.0013
Comments: 042010 111911
KEN @ M

Average includes 3 runs.
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 2 FF Outlet
USEPA Method 5/29

Mercury (Hg) Emission Parameters

1

Run No.
Date (2010) Mar 24
Start Time (approx.) 07:53
Stop Time (approx.) 10:06
Pre Conditlons e
Re Steam Production Rate (KIbs/hour) 183.9
Py Fabric Fiiter Infet Temperature (°F) 315
P, Carbon Feed Rate (Ib/hr) 6
Fq Oxygen-based F-factor (dscf/MMBiu) 9,570
Fe Carbon dioxide-based F-factor {dscfMMBtu) 1,820
Cap  Capacity factor (hours/year) 8,760
Gas Conditions
O, Oxygen (dry volume %) 9.4500
CO, Carbon dioxide (dry volume %) 9.9100
Ts Sample temperature (°F) 295.1600
By Actual water vapor in gas (% by volume) 22,0639
Gas Flow Rate
Qa Volumetric fiow rate, actual (acfm) 173,477
Q, Volumetric flow rate, standard (scfm) 118,744
Qg Volumetric flow rate, dry standard (dscfm) 92,545
Quqr Volumetric flow rate, dry std@7%0 , (dscfm) 76,233
Q, Volumetric flow rate, actual (acf/hr) 10,408,646
Qs Volumetric flow rate, standard (scf/hr) 7,124,664
Qua Volumetric flow rate, dry standard (dscf/hr) 5,552,687
Qa Volumetric flow rate, actual (m /hr) 294,779
Q, Volumetric flow rate, standard (m ¥hr) 201,775
Quu  Volumetric flow rate, dry standard (dry m “hr) 157,255
Quar  Volumetric flow rate, dry std@7%0 5 (dry m/hr) 120,538
Q, Volumetric flow rate, normat (Nm ¥hr) 188,017
Qus  Volumetric flow rate, dry normal (Nm %hr) 146,533
Qq¢7  Volumetric flow rate, dry normal @7%0 , (Nm/hr) 120,706
Sampling Data
Vmsta  Volume metered, standard (dscf) 71.8944
%l Isokinetic sampling (%) 100.0953
Laboratory Data
M,qp  Fraction 18 (ug) <0.1000
Mn  Fraction 2B (Hg) 2.8801
Mnaa Fraction 3A (pg) <0.2000
My  Fraction 3B (pg) <0.5000
Mua  Fraction 3C (ug) <0.4000
my, Total matter comrected for allowable blanks {pg) 2.8801
Mercury Results - Total
Csa Concentration (lb/dscf) 8.8333E-11
Cea7  Concentration @7% O ; (Ib/dscf) 1.0723E-10
Csaiz  Concentration @12% CO  (Ib/dscf) 1.0696E-10
Cq Concentration (Ib/acf) 4.7123E-11
Ceg Concentration {pg/dscm) 1.4145E+00
Ce.s7  Concentration @7% O , (pg/dscm) 1.7172E+00
Csa12  Concentration @12% CO ; (pg/dscm) 1.7129E+00
Ca Concentration (mg/dscm) 1.4145E-03
Cs7  Concentration @7% O , (mg/dscm) 1.7172E-03
Ceq12  Concentration @12% CO , (mg/dscm) 1.7129E-03
Co Concentration (pg/m ° (actual,wet)) 7.5461E-01
Cws  Concentration (ug/Nm ° dry) 1.5180E+00
Cur  Concentration @7% O , (ug/Nm® dry) 1.8429E+00
Csaiz  Concentration @12% CO ; (pg/Nma dry) 1.8382E+00
Ewn  Rate (ib/hr) 4.9049E-04
Ege Rate (g/s) 6.1790E-05
Ery  Rate {Ton/yr) 2.1483E-03
Egq Rate - Fd-based (Ib/MMBtu) 1.5430E-06
Ere Rate - F¢-based (Ib/MMBtu) 1.6223E-06

Propased by Clsan Al Enginsaring Propristary Software
SS Metals-1 Veraion 2008-12a

Copyright © 2008 Clean Alr Enginsering thc.

2

Mar 24
11:03
13:35

183.7
315
6
9,570
1,820
8,760

9.3900
10.1500
297.6400
226315

178,750
121,953
94,353
78,130
10,725,027
7,317,195
5,661,207
303,739
207,227
160,329
132,761
193,098
149,397
123,709

73.2007
99.9603

<0.1000
3.2488
<0.2000
<0.5000
<0.4000
3.2488

9.7864E-11
1.1818E-10
1.1570E-10
5.1657E-11
1.5672E+00
1.8926E+00
1.8528E+00
1.5672E-03
1.8926E-03
1.8528E-03
8.2722E-01
1.6818E+00
2.0310E+00
1.9884E+00
5.5403E-04
6.9794E-05
2.4266E-03
1.7006E-06
1.7548E-06

Mar 24
14:12
16:22

183.3
315
6
9,670
1,820
8,760

9.7900
9.8600
297.3200
22.0175

180,224
122,980
95,903
76,653
10,813,459
7,378,793
5,754,167
306,244
208,972
162,961
130,252
194,724
151,850
121,371

73.7054
99.0236

<0.1000
3.4006
<0.2000
<0.5000
<0.4000
3.4006

1.0173E-10
1.2728E-10
1.2381E-10
5.4135E-11
1.6291E+00
2.0382E+00
1.9827E+00
1.6201E-03
2,0382E-03
1.9827E-03
8.6689E-01
1.7483E+00
2.1873E+00
2.1278E+00
5.8538E-04
7.3745E-05
2.5640E-03
1.8315E-06
1.8778E-06

Averags

183.6
315

6
9,570
1,820
8,760

9.5433
9.9733
296.7067
22.2376

177,484
121,226
94,267
77,005
10,649,044
7,273,551
5,656,020
301,587
205,991
160,182
130,850
191,946
149,260
121,929

72.9335
99.6931

9.5976E-11
1.1757E-10
1.1549E-10
5.0972E-11
1.5369E+00
1.8827E+00
1.8494E+00
1.5369E-03
1.8827E-03
1.8494E-03
8.1624E-01
1.6494E+00
2.0204E+00
1.9848E+00
5.4330E-04
6.8443E-05
2.3796E-03
1.6917E-06
1.7516E-06

042010 112729
KKN@K

QAa/QC
Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 FF Outlet

Run No.

USEPA Method 5/29
Beryllium (Be) Emission Parameters

Date (2010)
Start Time (approx.)
Stop Time (approx.}

Process Conditions

Rp Steam Production Rate (KIbs/hour)
Py Fabric Filter Inlet Temperature (°F)
P, Carbon Feed Rate (ib/hr)
Fa Oxygen-based F-factor (dscf/MMBtu)
Fe Carbon dioxide-based F-factor (dscf/MMBtu)
Cap Capacity factor (hours/year)
Gas Conditions
Q, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
Ts Sample temperature (°F)
Bw Actual water vapor in gas (% by volume)
Gas Flow Rate
Qq Volumetric flow rate, actual (acfm)
Qs Volumetric flow rate, standard (scfm)
Qqa  Volumetric flow rate, dry standard (dscfm)
Qgq;  Volumetric flow rate, dry std@7%0, (dscfm)
Qq Volumetric flow rate, actual (acfhr)
Q. Volumetric flow rate, standard (scf/hr)
Qg Volumetric flow rate, dry standard (dscf/hr)
Q. Volumetric flow rate, actual (m*hr)
Qs Volumetric flow rate, standard {m*hr)
Qus  Volumetric flow rate, dry standard (dry m%hr)
Quar  Volumetrlc flow rate, dry std@7%0, (dry m*/hr)
Q, Volumetric flow rate, normal (Nm®/hr)
Qs Volumetric flow rate, dry normal (Nm®/hr)
Quaz  Volumetric flow rate, dry normal @7%0, (Nm*/hr)
Sampling Data
Vaad  Volume metered, standard (dscf)
%l Isokinetic sampling (%)
Laboratory Data
my, Total matter corrected for allowable blanks (bg)

Beryltium Results - Total

Ca
Coar
Caaiz
Ca
Cu
Cadr
Coarz
csd
Coa7
Csd1 2
Ca
Cad
Caar
Cenz
=
Egs
ET/yr
Eeq
EFc

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; (pg/dscm)
Concentration (mg/dscm)
Concentration @7% O, (mg/dscm)
Congcentration @12% CO, (mg/dscm)
Concentration (ug/ma (actual,wet))
Concentration (g/Nm”* dry)
Concentration @7% O, (ug/Nm:' dry)
Concentration @12% CO, (Lg/Nm? dry)
Rate (Ibthr)

Rate (g/s)

Rate (Tonfyr)

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Alf Engtneering Proprietary Softwars
S$ Metals-1 Verelon 2006-12a

Copyright © 2008 Cloan Alr Engineering Inc.

1

Mar 24
07:53
10:06

183.9
315

6
9,570
1,820
8,760

9.4500
9.9100
295.1600
22,0639

173.477
118,744
92,545
76,233
10,408,646 1

7,124,664
5,552,687
294,779
201,775
157,255
129,538
188,017
146,533
120,706

71.8944
100.0953

<0.0500

2

Mar 24
11:03
13:35

183.7
315
6
9,570
1,820
8,760

9.3900
10.1500
297.6400
22.6315

178,750
121,953
94,353
78,130
0,725,027
7,317,195
6,661,207
303,739
207,227
160,329
132,761
193,098
149,387
123,709

73.2007
99.9603

<0.0500

<1.5335E-12 <1.5061E-12
<1.8616E-12 <1.8189E-12
<1.8569E-12 <1.7807E-12
<8.1807E-13 <7.9501E-13
<2.4557E-02 <2.4119E-02
<2.9811E-02 <2.9127E-02
<2.9736E-02 <2.8515E-02
<2.4557E-05 <2.4119E-05
<2.9811E-05 <2.9127E-05
<2.9736E-05 <2.8515E-05
<1.3100E-02 <1.2731E-02
<2.6354E-02 <2.5883E-02
<3.1993E-02 <3.1268E-02
<3.1912E-02 <3.0601E-02
<8.5150E-08 <8.5265E-06
<1.0727E-06 <1.0741E-06
<3.7296E-05 <3.7346E-05
<2.6788E-08 <2.6173E-08
<2.8163E-08 <2.7007E-08

3

Mar 24
14:12
16:22

183.3
315

6
9,570
1,820
8,760

9.7900
9.8600
297.3200
22.0175

180,224
122,980
85,803
76,653
10,813,459
7,378,793
5,754,167
306,244
208,972
162,961
130,252
194,724
151,850
121,371

73.7054
99.0236

<0.0500

<1,4958E-12
<1.8715E-12
<1.8205E-12
<7.9597E-13
<2.3953E-02
<2.8969E-02
<2.9152E-02
<2.3953E-05
<2.9969E-05
<2.9152E-05
<1.2746E-02
<2.5706E-02
<3.2162E-02
<3.1285E-02
<8.6072E-06
<1.0843E-06
<3.7699E-05
<2.6929E-08
<2.7610E-08

Average

183.6
31§

6
9,570
1,820
8,760

9.5433
9.9733
296.7067
22,2376

177,484
121,226
94,267
77,005
10,649,044
7,213,551
5,656,020
301,587
205,991
160,182
130,850
191,946
149,260
121,929

72.9335
99.6931

<1.5118E-12
<1.8507E-12
<1.8193E-12
<8.0302E-13
<2.4210E-02
<2.9636E-02
<2.9134E-02
<2.4210E-05
<2.9636E-05
<2.9134E-05
<1.2859E-02
<2.5981E-02
<3.1804E-02
<3.1266E-02
<8.5496E-06
<1.0770E-06
<3.7447E-05
<2,6630E-08
<2.7593E-08

042010 112728
KKN@_K

QA/QC
Date




Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 FF Qutlet

USEPA Method 5/29
Cadmium (Cd) Emission Parameters

Run No.

Date (2010)

Start Time (approx.)
Stop Time (approx.)

Process Conditions
Re Steam Production Rate (Klbs/hour)
Py Fabric Filter Inlet Temperature (°F)
P, Carbon Feed Rate (Ib/hr)
Fa Oxygen-based F-factor (dscf/MMBtu)
Fc Carbon dioxide-based F-factor (dscf/MMBtu)
Cap Capacity factor (hours/year)

Gas Conditions
0O, Oxygen (dry volume %)
CO, Carbon dloxide (dry volume %)

Ts Sample temperature (°F)

By Actual water vapor in gas (% by valume)
Gas Flow Rate

Q, Volumetric flow rate, actual (acfm)

Q, Volumetric flow rate, standard (scfm)
Qg Volumetric flow rate, dry standard (dscfm)
Qgq47  Volumetric flow rate, dry std@7%O; (dscfm)

Qq Volumetric flow rate, actual (acf/hr)

Q, Volumetric flow rate, standard (scf/hr)

Qg Volumetric flow rate, dry standard (dscffhr)
Qe Volumetric flow rate, actual (m>/hr)

Q, Volumetric flow rate, standard (m%hr)

Qus  Volumetric flow rate, dry standard (dry m®hr)
Quaz  Volumetric flow rate, dry std@7%0, (dry m*/hr)
Q. Volumetric fiow rate, normal (Nm%hr)

Qsta Volumetric flow rate, dry normal (Nm’/hr)

Que7  Volumetric flow rate, dry normal @7%0, (Nm:'/hr)

Sampling Data
Vmsta  Volume metered, standard (dscf)

%I Isokinetic sampling (%)
Laboratory Data
my, Total matter corrected for allowable blanks (ug)

Cadmlum Results - Total
Ce Concentration (Ib/dscf)
Coa7 Concentration @7% O, (Ib/dscf)
Csgs2  Concentration @12% CO; (Ib/dscf)
Ca Concentration (Ib/acf)
Cad Concentration (pg/dscm)
Css7  Concentration @7% O, (ug/dscm)
Cu12  Concentration @12% CO, (ug/dscm)
Ced Concentration (mg/dscm)
Csa7  Concentration @7% O, (mg/dscm)
Ceai2  Concentration @12% CO, (mg/dscm)
Cs Concentration (ug/m® (actual,wet))
Csa Concentration (ug/Nm?> dry)
C.7  Concentration @7% O, (ug/Nm® dry)
C.iz  Concentration @12% CO, (pg/Nm® dry)
Epne  Rate (Ib/hr)
Egs Rate (g/s)
Ere Rate (Ton/yr)
Erq Rate - Fd-based (Ib/MMBtu)
Erc Rate - Fc-based (Ib/MMBtu)

Propared by Clean Alr Engineering Proprietary Software
55 Matals-1 Version 2006-12a

Copyright © 2006 Claan Alr Englnesting Inc.

1

Mar 24
07:53
10:06

183.9
315

6
9,570
1,820
8,760

9.4500
9.9100
295.1600
22.0639

173,477
118,744
92,545
76,233
10,408,648
7,124,664
5,552,687
294,779
201,775
157,255
129,538
188,017
146,533
120,706

71.8944
100.0953

0.5113

1.5682E-11
1.9037E-11
1.8989E-11
8.3657E-12
2.5112E-01
3.0485E-01
3.0408E-01
2.5112E-04
3.0485E-04
3.0408E-04
1.3396E-01
2.6950E-01
3.2718E-01
3.2633E-01
8.7076E-05
1.0969E-05
3.8139E-04
2.7393E-07
2.8800E-07

2

Mar 24
11:03
13:35

183.7
315
6
9,570
1,820
8,760

9.3900
10.1500
297.6400
22.6315

178,750
121,953
94,353
78,130
10,725,027
7,317,195
5,661,207
303,739
207,227
160,329
132,761
193,008
149,397
123,709

73.2007
99.9603

0.9717

2.9271E-11
3.5349E-11
3.4606E-11
1.5451E-11
4.6874E-01
5.6607E-01
5.5417E-01
4.6874E-04
5.6607E-04
5.5417E-04
2.4742E-01
5.0303E-01
6.0749E-01
5.9472E-01
1.6571E-04
2.0876E-05
7.2581E-04
5.0865E-07
5.2486E-07

3

Mar 24
14:12
16:22

183.3
315

6
9,570
1,820
8,760

9.7900
9.8600
297.3200
22,0175

180,224
122,980
95,903
76,653
10,813,459
7,378,793
5,754,167
306,244
208,972
162,961
130,252
194,724
151,850
121,371

73.7054
99.0236

0.9525

2.8496E-11
3.5652E-11
3.4681E-11
1.5164E-11
4.5632E-01
5.7092E-01
5.5536E-01
4.5632E-04
5.7092E-04
5.5536E-04
2.4282E-01
4.8971E-01
6.1269E-01
5.9600E-01
1.6397E-04
2.0656E-05
7.1819E-04
5.1301E-07
5.2599E-07

Average

183.6
318

6
9,570
1,820
8,760

9.5433
9.9733
296.7067
22,2376

177,484
121,226
94,267
77,005
10,649,044
7,213,551
5,656,020
301,587
205,991
160,182
130,850
191,946
149,260
121,929

72,9335
99.6931

2.4483E-11
3.0013E-11
2.9425E-11
1.2993E-11
3.9206E-01
4.8061E-01
4.7121E-01
3.9206E-04
4.8061E-04
4.7121E-04
2.0807E-01
4.2075E-01
5.1578E-01
5.0568E-01
1.3892E-04
1.7500E-05
6.0846E-04
4.3187E-07
4.4628E-07

042010 112729
KKN@_K

Qa/Qc
Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 2 FF Outlet
USEPA Method 5/29
Lead (Pb) Emission Parameters
Run No. 1 2 3 Average
Date (2010) Mar 24 Mar 24 Mar 24
Start Time (approx.) 07:53 11:03 14:12
Stop Time (approx.) 10:06 13:35 16:22
Process Conditlons
Rp Steam Production Rate (KIbs/hour) 183.9 183.7 183.3 183.6
Py Fabric Filter inlet Temperature (°F) 315 315 315 315
P, Carbon Feed Rate (Ib/hr) 6 6 6 6
Fq Oxygen-based F-factor (dsci/MMBlu) 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 %) 9.4500 9.3900 9.7900 9.5433
CO, Carbon dloxide (dry volume %) 9.9100 10.1500 9.8600 9.9733
T, Sample temperature (°F) 295.1600 297.6400 297.3200 296.7067
B, Actual water vapor in gas (% by volume) 22.0639 22.6315 220175 22.2376
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 173,477 178,750 180,224 177,484
Qe Volumetric flow rate, standard (scfm) 118,744 121,953 122,980 121,226
Qg Volumetric flow rate, dry standard (dscfm) 92,545 94,353 95,903 94,267
Qe Volumetric flow rate, dry std@7%0, (dscfm) 76,233 78,130 76,653 77,005
Q. Volumetric flow rate, actual (acffhr) 10,408,646 10,725,027 10,813,459 10,649,044
Q, Volumetric flow rate, standard (scf/hr) 7,124,664 7,317,195 7,378,793 7,273,551
Qg Volumetric flow rate, dry standard (dscf/hr) 5,552,687 5,661,207 5,754,167 5,656,020
Q. Volumetric flow rate, actual (mslhr) 294,779 303,739 306,244 301,587
Q Volumetric flow rate, standard (mhr) 201,775 207,227 208,972 205,991
Qg Volumetric flow rate, dry standard (dry mhr) 157,255 160,329 162,961 160,182
Q47  Volumetric flow rate, dry std@7%0O, (dry m’hr) 129,538 132,761 130,252 130,850
Q, Volumetric flow rate, normal (Nm®/hr) 188,017 193,008 194,724 191,946
Qs Volumetric flow rate, dry normal (Nm>nr) 146,533 149,397 151,850 149,260
Qa7 Volumetric flow rate, dry normal @7%0, (Nm’/hr) 120,706 123,709 121.371 121,929
Sampling Data
Vpsd  Volume metered, standard (dscf) 71.8944 73.2007 73.7054 72.9335
%l |sokinetic sampling (%) 100.0953 99.9603 99.0236 99,6931
Laboratory Data
m, Total matter corrected for allowable blanks (pg) 5.3271 5.6541 6.3189
Lead Results - Total
Ce Concentration (Ib/dscf) 1.6338E-10  1.7032E-10  1.8904E-10  1.7425E-10
C.7  Concentration @7% O, (Ib/dscf) 1.9834E-10 2.0568E-10  2.3651E-10  2.1351E-10
Coeyiz  Concentration @12% CO; (Ib/dscf) 1.9784E-10  2.0136E-10  2.3007E-10  2.0975E-10
Cq Concentration (ib/acf) 8.7159E-11 8.9901E-11 1.0059E-10 9.2551E-11
Csd Concentration (pg/dscm) 26163E+00 2.7274E+00 3.0272E+00  2.7903E+00
C.7  Concentration @7% O, (ug/dscm) 3.1762E+00 3.2937E+00 3.7874E+00 3.4191E+00
Ca12  Concentration @12% CO, (Mg/dscm) 3.1681E+00 3.2245E+00 3.6842E+00 3.3589E+00
Cea Concentration (mg/dscm) 2.6163E-03  2.7274E-03  3.0272E-03  2.7903E-03
C.7  Concentration @7% O, (mg/dscm) 3.1762E-03  3.2937E-03  3.7874E-03  3.4191E-03
C.z Concentration @12% CO; (mg/dscm) 3.1681E-03  3.2245E-03  3.6842E-03  3.3589E-03
C, Concentration (ug/m? (actual.wet)) 1.3957E+00 1.4396E+00 1.6109E+00 1.4821E+00
Cy Concentration (pg/Nm?® dry) 2.8078E+00 2.9269E+DD 3.2487E+00  2.9945E+00
C.a7  Concentration @7% O, (|.lg/Nm3 dry) 3.4086E+00 3.5347E+00 4.0645E+00 3.6693E+00
Curz  Concentration @12% CO; (g/Nm” dry) 3.3999E+00 3.4604E+00 3.9538E+00 3.6047E+00
Ewne  Rate (Ib/hr) 9.0721E-04 9.6419E-04  1.0878E-03  9.8639E-04
Egs Rate (g/s) 1.1429E-04  1.2147E-04  1.3703E-04  1.2426E-04
Ery  Rate(Ton/yr) 3.9736E-03  4.2232E-03  4.7644E-03  4.3204E-03
Er4 Rate - Fd-based (Ib/MMBtu) 2.8540E-06 2.9596E-06 3.4033E-06 3.0723E-06
Efe Rate - Fc-based (Ib/MMBtu) 3.0005E-06  3.0539E-06 3.4894E-06 3.1813E-06
042010 112728
KKN@.K
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 2 SDA Inlet
USEPA Method 29 (Trace Metals)

Sampling, Velocity and Moisture Parameters

Run No. _ _ _ 1 2 3 Average

Date (2010) Mar 24 Mar 24 Mar 24

Start Time (approx.) 07:53 11:03 14:12

Stop Time (approx.) 10:06 13:32 16:19

Sampling Conditions
Yq Dry gas meter correction factor 0.9933 0.9933 0.9933
C, Pitot tube coefficient 0.8250 0.8250 0.8250
Py Static pressure (in. H;0) -1.4000 -1.6000 -1.6000
A, Sample location area (ft?) 60.1320 60.1320 60.1320
Prar Barometric pressure (in. Hg) 30.10 30.10 30.10 30.1000
D, Nozzle dlameter (in.) 0.2700 0.2700 0.2700
O, Oxygen (dry volume %) 7.7900 8.0300 8.1900 8.0033
CO, Carbon dioxide (dry volume %) 11.4100 11.3900 11.3700 11.3900
N,+CO Nitrogen plus carbon monoxide (dry volume %) 80.8000 80.5800 80.4400 80.6067
Vi Total Liquid collected (ml) 333.40 309.10 326.90
Vm Volume metered, meter conditions (fta) 65.5450 64.5350 68.1250
Tm Dry gas meter temperature (°F) 68.8333 79.9375 78.7292
Te Sample temperature (°F) 483.2083 488.0833 494.8333 488.7083
AH Meter box orifice pressure drop (in. H,0) 1.0283 0.9975 1.1117
2] Total sampling time (min) 120.0 120.0 120.0

. Flow Results

Vusa  Volume of water collected (ft°) 15.6898 14.5462 15.3839 15.2067
Vmsta  Volume metered, standard (dscf) 65.5324 63.1909 66.8743 65.1992
P, Sample gas pressure, absolute (in. Hg) 20.9971 29,9824 29.9824 29.9873
P, Vapor pressure, actual (in. Hg) 29.9971 29.9824 29.9824 29.9873
Buo Moisture measured in sampie (% by volume) 19.3171 18.7121 18.7020 18.9104
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
By Actual water vapor in gas (% by volume) 19.3171 18.7121 18.7020 18.9104
VAP Velocity head (Vin. H,0) 0.6654 0.6589 0.6902 0.6715
My MW of sample gas, dry (Ib/lb-mole) 30.1372 30.1436 30.1468 30.1425
M, MW of sample gas, wet (Ib/lb-mole) 27.7926 27.8713 27.8751 27.8463
V, Velocity of sample (ft/sec) 49.9206 49.5018 52.0306 50.4843
%l Isokinetic sampling (%) 101.3257 98.3521 99.7190 99.7989
Q, Volumetric flow rate, actual (acfm) 180,110 178,599 187,722 182,144
Q, Volumetric flow rate, standard (scfm) 101,084 99,671 104,022 101,592
Qg Volumetric flow rate, dry standard (dscfm) 81,557 81,021 84,568 82,382
Qgqq7  Volumetric flow rate, dry std@7 %O, (dscfm) 76,922 75,017 77,328 76,422
Qa Volumetric flow rate, actual (acf/hr) 10,808,580 10,715,920 11,263,346 10,928,615
Q, Volumetric flow rate, standard (scf/hr) 6,065,012 5,980,273 6,241,341 6,095,542
Qg Volumetric flow rate, dry standard (dscf/hr) 4,893,425 4,861,238 5,074,087 4,942,917
Q, Volumetric flow rate, actual (m%hr) 306,049 303,481 318,985 309,505
Q, Volumetric flow rate, standard (malhr) 171,765 169,365 176,758 172,629
Qg Volumetric flow rate, dry standard (dry m%hr) 138,585 137,673 143,701 139,986
Qua7  Volumetric flow rate, dry std@7%0: (dry m¥hr) 130,708 127,471 131,399 129,859
Qs Volumetric flow rate, normal (Nm“hr) 160,053 157,817 164,707 160,859
Qata Volumetric flow rate, dry normal ( Nm®hr) 129,136 128,286 133,903 130,442
Qu¢7  Volumetric flow rate, dry normal @7%0, (Nm"/hr) 121,796 118,780 122,440 121,005

Comments: 042010 112815

. Average includes 3 runs, Hike
Prepared by Clean Air Engineering Proprietary Software
QA/QC
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 SDA Inlet

USEPA Method 29
Mercury (Hg) Emission Parameters

Run No. 1 2 3 Average
Date (2010) Mar 24 Mar 24 Mar 24
Start Time (approx.) 07:53 11:03 14:12
Stop Time (approx.) 10:06 13:32 16:19
Process Conditions
Rp Steam Production Rate (Kibs/hour) 183.9 183.7 183.3 183.6
P, Fabric Filter Inlet Temperature (°F) 315 315 315 315
P, Carbon Feed Rate (Ib/hr) 6 6 6 (3
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 facior (hours/year) 8,760 8,760 8,760 8,760
Gas Conditions
0, Oxygen (dry volume %) 7.7900 8.0300 8.1900 8.0033
€O, Carbon dioxide (dry volume %) 11.4100 11.3900 11.3700 11.3900
Ts Sample temperature (°F) 483.2083 488.0833 494.8333 488.7083
By Actual water vapor in gas (% by volume) 19.3171 18.7121 18.7020 18.9104
Gas Flow Rate
Q. Volumetric flow rate, actual (actm) 180,110 178,599 187,722 182,144
Q, Volumetric flow rate, standard (scfm) 101,084 99,671 104,022 101,582
Qg Volumetric flow rate, dry standard (dscfm) 81,557 81,021 84,568 82,382
Qqqy  Volumetric flow rate, dry std@7%0 ; (dscfm) 76,922 75.017 77,328 76,422
Q. Volumetric flow rate, actual {acf/hr) 10,806,580 10,715,920 11,263,346 10,928,615
Q, Volumetric flow rate, standard (scf/hr) 6,065,012 5,980,273 6,241,341 6,085,542
Qg Volumetric flow rate, dry standard (dscf/hr) 4,893,425 4,861,238 5,074,087 4,942,917
Q. Volumetric flow rate, actual (m 3hr) 306,049 303,481 318,985 309,505
Q, Volumetric flow rate, standard (m alhr) 171,765 169,365 176,758 172,629
Qg Volumetric flow rate, dry standard (dry m 3hr) 138,585 137,673 143,701 139,986
Quar  Volumetric fiow rate, dry std@7%0O » (dry m¥hr) 130,708 127,471 131,399 129,859
Q, Volumetric flow rate, normal (Nm "Ihr) 160,053 157,817 164,707 160,859
Q¢ Volumetric flow rate, dry normal (Nm */hr) 129,136 128,286 133,903 130,442
Qu¢z  Volumetric flow rate, dry normal @7%0 » (Nm“/hr) 121,766 118,780 122,440 121,005
Sampling Data
Vmsta  Volume metered, standard (dscf) 65.5324 63.1909 66.8743 65.1992
%l Isokinetic sampling (%) 101.3257 98.3521 99.7190 99.7989
Laboratory Data
Mpyp  Fraction 1B (ug) 32,2231 63.8393 28.8006
Mnz  Fraction 28 (ug) 26.7448 50.0603 50.0603
mM,3. Fraction 3A (pg) 0.0000 0.0000 0.0000
My,  Fraction 3B {ug) 0.0000 0.0000 0.0000
mya Fraction 3C (ug) 0.4458 0.5270 2.0492
m, Total matter corrected for allowable blanks (Hg) 59.4137 114.4267 80.8101
Mercury Resuits - Total
Cea Concentration (Ib/dscf) 1.9991E-09 3.9928E-09 26678E-09 2.8866E-09
Caaz Concentration @7% O , (Ib/dscf) 2.1196E-09  4.3124E-09 2.9176E-09  3.1165E-09
Cu1z  Concentration @12% CO ; {Ib/dscf) 2.1025E-09  4.2067E-09  2.8156E-09  3.D416E-09
Cq Concentration (Ib/acf) 9.0524E-10  1.8113E-09  1.2018E-09  1.3061E-09
Cea Concentration (pg/dscm) 3.2013E+01  6.3940E+01 4.2721E+01  4.6225E+01
Ceaz Concentration @7% O > (ug/dscm) 3.3942E+01  6.9057E+01 4.6721E+01  4.9907E+01
Ceaiz  Concentration @12% CO ; (pg/dscm) 3.3669E+01 6.7364E+01 4.5088E+01  4.8707E+01
Cea Concentration {mg/dscm) 3.2013E-02 6.3040E-02 4.2721E-02  4.6225E-02
Coa7 Concentration @7% O , (mg/dscm) 3.39426-02 6.9057€-02 4.6721E-02  4.9907E-02
Cei1z  Concentration @12% CO , {mg/dscm) 3.3669E-02  6.7364E-02 4.5088E-02  4.8707E-02
Ca Concentration (ug/m ° (actual,wat)) 1.4496E+01  2.9008E+01  1.9246E+01  2.0916E+01
Cu Concentration (pg/Nm % dry) 3.4356E+01 6.8618E+01 4.5B47E+01  4.9607E+01
Cwr  Concentration @7% O 2 (pg/Nm® dry) 3.6426E+01  7.4110E+01 50139E+01  5.3558E+01
C.iz  Concentration @12% CO , (ng/Nm® dry) 3.6132E+01  7.2203E+01 4.8387E+01  5.2271E+01
Epn  Rate (Ib/hr) 9.7826E-03  1.9410E-02  1.3537E-02  1.4243E.02
Egs Rate (g/s) 1.2324E-03  2.4452E-03  1.7053E-03  1.7943E-03
Exqpyr Rate (Ton/yr) 4.2848E-02  8.5016E-02  5.9290E-02  6.2385E-02
Erq Rate - Fd-based (lb/MMBtu) 3.0500E-05 6.2053E-05 4.1982E-05  4.48B45E-05
Ege Rate - Fc-based {{b/MMBtu) 3.1888E-05 6.3801E-05 4.2703E-05 4.6131E-05
042010 112830
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 FF Outlet

Run_No.

USEPA Method 13B (Total Fluorides)

Sampling, Velocity and Moisture Parameters

Date (2010}
Start Time (approx.)
Stop Time (approx.)

Sampling Conditions

Yy Dry gas meter correction factor
Cp Pitot tube coefficient
Py Static pressure (in. H,0)
A, Sample location area (ft%)
Poar Barometric pressure (in. Hg)
Dn Nozzle diameter (in.)
O, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
N,+CO Nitrogen plus carbon monoxide (dry volume %)
Vie Total Liquid collected {ml)
Vm Volume metered, meter conditions (ft®)
Tm Dry gas meter temperature (°F)
Ts Sample temperature {°F)
AH Meter box orifice pressure drop (in. H,0)
0 Total sampling time (min)
Flow Resulits
Vusa  Volume of water collected (ft%)
Vmsa  Volume metered, standard (dscf)
Py Sample gas pressure, absolute (in. Hg)
P, Vapor pressure, actual (in. Hg)
Buo Moisture measured in sample (% by volume)
Bus Saturated moisture content (% by volume)
B, Actuat water vapor in gas (% by volume)
JAP  Velocity head (vin. H,0)
My MW of sample gas, dry (Ib/lb-mole)
M, MW of sample gas, wet (Ib/lb-mole)
Ve Velocity of sample (ft/sec)
%l Isokinetic sampling (%)
Q, Volumetric flow rate, actual (acfm)
Q Volumetric flow rate, standard (scfm)
Qs Volumetric flow rate, dry standard (dscfm)
Qqq4; Volumetric flow rate, dry std@7%0, (dscfm)
Q, Volumetric flow rate, actual (acf/hr)
Q, Volumetric flow rate, standard (scf/hr)
Qgy Volumetric flow rate, dry standard (dscf/hr)
Q, Volumetric flow rate, actual (m*/hr)
Q Volumetric flow rate, standard (m*hr)
Qqa Volumetric flow rate, dry standard (dry m*/hr)
Qqaz  Volumetric flow rate, dry std@7%0, (dry m*hr)
Q, Volumetric flow rate, normal (Nm*hr)
Qua  Volumetric flow rate, dry normal (Nm*/hr)
Qg7 Volumetric flow rate, dry normal @7%0, (Nm’/hr)
Comments:

Average includes 3 runs.

Prepared by Clean Ak Engineering Proprietary Software
S8 ISOKINETIC Version 2006-13d

Copyright © 2008 Clean Alr Englnaering Inc.

1

Mar 24
07:53
09:11

0.9904
0.8120
-11.0000
64.0000
30.10
0.2680
9.3800
10.0000
80.6200
217.30
36.9350
62.7800
291.9200
1.0596
62.5

10.2261
36.2407
29.2912
29.2912
22.0074
100.0000
22.0074
0.6777
29.9752
27.3398
45.5847
100.9984
175,045
120,334
93,851
77,782
10,502,705
7,220,024
5,631,087
297,443
204,475
159,476
132,170
190,534
148,602
123,158

2

Mar 24
09:37
10:54

0.9904
0.8120
-11.0000
64.0000
30.10
0.2680
9.3200
10.0000
80.6800
217.70
36.3750
72.8200
292.0400
1.0672
62.5

10.2450
35.9939
29.2912
29.2912
22.1566
100.0000
22.1566
0.6772
29.9728
27.3200
45.5705
100.5500
174,991
120,277
93,628
78,001
10,499,447
7,216,633
5,617,672
297,351
204,379
159,096
132,542
190,444
148,248
123,505

3

Mar 24
11:24
12:46

0.9904
0.8120
-11.0000
64.0000
30.10
0.2680
9.3600
10.1100
80.5300
210.30
35.7900
79.4800
293.0400
1.0264
62.5

9.8967
34.9743
29.2912
29.2912
22.0559

100.0000
22.0559

0.6614
29.9920
27.3471
44.5182

100.0149
170,950
117,344

91,463

75,934

10,256,995
7,040,625
5,487,752
290,484
199,395
165,416
129,029
185,800
144,820
120,232

Average

30.1000

9.3533
10.0367
80.6100

292.3333

10.1226
35.7363
29,2912
29.2912
22.0733
100.0000
22,0733
0.6721
29.9800
27.3356
45,2245
100.5211
173,662
119,318
92,981
77,239
10,419,715
7,159,094
5,578,837
295,092
202,750
157,996
131,247
188,926
147,224
122,298

042010 112850
LPi@

QA/QC
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 FF Outlet

USEPA Method 13B
HF Parameters

Run No. 1 2 3 Average

Date (2010} Mar 24 Mar 24 Mar 24

Start Time (approx.) 07:53 09:37 11:24

Stop Time (approx.} 09:11 10:54 12:46

Process Conditions
Rp Steam Production Rate (Klbs/hour) 184.3 183.8 183.6 183.9
Py Fabric Filter Inlet Temperature (°F) 315 315 315 315
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,670 9,570 9,570
Fs 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 %) 9.3800 9.3200 9.3800 9.3533
CO, Carbon dioxide (dry volume %) 10.0000 10.0000 10.1100 10.0367
Ts Sample temperature (°F) 291.9200 292.0400 293.0400 292.3333
By Actual water vapor in gas (% by volume) 22.0074 22,1566 22,0559 22.0733

Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 175,045 174,991 170,950 173,662
Q, Volumetric flow rate, standard (scfm}) 120,334 120,277 117,344 119,318
Qg Volumetric flow rate, dry standard (dscfm) 93,851 93,628 91,463 92,981
Qui;  Volumetric flow rate, dry std@7%0 , (dscfm) 77,782 78,001 75,934 77,238
Qq Volumetric flow rate, actual (acf/hr) 10,502,705 10,499,447 10,256,995 10,419,715
Q Volumetric flow rate, standard (scf/hr) 7,220,024 7,216,633 7,040,625 7,159,094
Qgq Volumetric flow rate, dry standard (dscf/hr) 5,631,087 5,617,672 5,487,752 5,578,837
Q, Volumetric flow rate, actual (m %hr) 297,443 297,351 290,484 295,002
Q, Volumetric flow rate, standard (m :’Ihr) 204,475 204,379 199,395 202,750
Qg Volumetric flow rate, dry standard (dry m 3hr) 159,476 159,096 155,416 157,996
Quyz  Volumetric flow rate, dry std@7%O » (dry m%hr) 132,170 132,542 129,029 131,247
Q, Volumetric flow rate, normal (Nm /hr) 190,534 190,444 185,800 188,926
Qus  Volumetric flow rate, dry normal (Nm %hr) 148,602 148,248 144,820 147,224
Quq7  Volumetric flow rate, dry normal @7%0 2 (Nm’/hr) 123,158 123,505 120,232 122,298

Sampling Data
Vmetd  Volume metered, standard (dscf) 36.2407 35.9939 34,9743 35.7363
%\ Isokinetic sampling (%) 100.9984 100.5500 100.0149 100.5211

Laboratory Data
m, Total HF collected (mg) <0.0327 <0.0362 <0.0392

Hydrogen Fluoride (HF) Results
C  HF Concentration {Ib/dscf) <1.9912E-09 <2.2190E-09 <2.4723E-09 <2.2275E-09
Cu;  HF Concentration @7% O ; (Ib/dscf) <2.4026E-09 <26636E-09 <2.9779E-09 <2.6814E-09
Ceii2  HF Concentration @12% CO ; (Ib/dscf) <2.3895E-09 <2.6629E-09 <2.9345E-09 <2.6623E-09
Ca HF Concentration (Ib/acf) <1.0676E-09 <1.1873E-09 <1.3227E-09 <1.1925E-09
Cut HF Concentration (ppmdv) <0.0384 <0.0428 <0.0476 <0.0429
Cea7 HF Concentration @7% O , (ppmdv) <0.0463 <0.0513 <0.0574 <0.0517
Caa12  HF Concentration @12% CO , (ppmdv) <0.0460 <0.0513 <0.0565 <0.0513
(o HF Concentration (ppmwv) <0.0299 <0.0333 <0.0371 <0.0334
Cu HF Concentration {(mg/dscm) <0.0319 <0.0355 <0.0396 <0.0357
C.7  HF Concentration @7% O » (mg/dscm) <0.0385 <0.0427 <0.0477 <0.0429
Ceiz  HF Concentration @12% CO , {(mg/dscm) <0.0383 <0.0426 <0.0470 <0.0426
C. HF Concentration (mg/m ? (actual,wet)) <0.0171 <0.0190 <0.0212 <0.0191
Css HF Concentration (mg/Nm 3 dry) <0.0342 <0.0381 <0.0425 <0.0383
Cur  HF Concentration @7% O , (mg/Nm® dry) <0.0413 <0.0458 <0.0512 <0.0461
Cuiz HF Conceniration @12% CO , (mg/Nm? dry) <0.0411 <0.0458 <0.0504 <0.0458
Epne  HF Rate (Ib/hr) <0.0112 <0.0125 <0.0136 <0.0124
Exgne  HF Rate (kg/hr) <0.0051 <0.0057 <0.0062 <0.0056
Ewy  HF Rate (Ton/yr) <0.0491 <0.0546 <0.0594 <0.0544
Egq HF Rate - Fd-based (lb/MMBtu) <0.000035 <0.000038 <0.000043 <0.000039
Egc HF Rate - Fc-based (ib/MMBtu) <0.000036 <0.000040 <0.000045 <0.000040

Prepared by Clean Arr Engineering Proptietary Software 042010 112850
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Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 FF Outlet

Run No.

USEPA Method 23 (PCDD/F)

Sampling, Velocity and Moisture Parameters

Date (2010)
Start Time (approx.)
Stop Time (approx.)

Sampling Conditions

Y4 Dry gas meter correction factor
Co Pitot tube coefficient
Py Static pressure (in. H,0)
A, Sample location area (ft?)
Phar Barometric pressure (in. Hg)
D, Nozzle diameter (in.)
O, 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)
Te Sample temperature (°F)
AH Meler box orifice pressure drop (in. H,0)
[¢] Total sampling time (min)
Flow Results
Viwetd  Volume of water collected (ft*)
Vmsta  Volume metered, standard (dscf)
Ps Sample gas pressure, absolute (in. Hg)
P, Vapor pressure, actual (in. Hg)
Buo Moisture measured in sample (% by volume)
Bus Saturated moisture content (% by volume)
B, Actual water vapor in gas (% by volume)
VAP Velocity head (vin. H,0)
Mgy MW of sample gas, dry (Ib/lb-mole)
M, MW of sample gas, wet (Ib/lb-mole)
Ve Velocity of sample (ft/sec)
%! Isokinetic sampling (%)
Q, Volumetric flow rate, actual (acfm)
Q. Volumetric flow rate, standard (scfm)
Qqa Volumetric flow rate, dry standard (dscfm)
Qua7  Volumetric flow rate, dry std@7%0; (dscfm)
Q, Volumetric flow rate, actual (acffhr)
Q. Volumetric flow rate, standard (scf/hr)
Qg Volumetric flow rate, dry standard (dscf/hr)
Q, Volumetric flow rate, actual (m¥hr)
Q Volumetric flow rate, standard (m¥hr)
Qqa Volumetric flow rate, dry standard (dry m¥hr)
Qqar  Volumetric flow rate, dry std@7%0; (dry m*hr)
Q. Volumetric flow rate, normal (Nm®/hr)
Qua  Volumetric flow rate, dry normal (Nm*hr)
Qqaz  Volumetric flow rate, dry normal @7%0; (Nm*/hr)
Comments:

Average includes 3 runs.

Prepared by Clean Alr Enginaering Propriolery Software
SS ISOKINETIC Varsion 2006-13d

Copyright © 2006 Claan Air Enginesring Inc.

1

Mar 22
10:04
14:44

0.9904
0.8340
-10.8000
64.0000
30.10
0.2640
9.2100
10.1600
80.6300
815.50
140.9400
72.5800
293.3000
1.0038
250.0

38.3774
139.5047
20.3059
29.3059
21.5746
100.0000
21.5746
0.6541
29.9940
27.4063
45.1659
100.6681
173,437
119,070
93,381
78,534
10,406,215
7,144,173
5,602,843
294,710
202,327
158,676
133,448
188,532
147,857
124,349

2

Mar 23
07:36
12:10

0.9904
0.8340
-11.0000
64.0000
30.10
0.2640
9.5700
9.6900
80.7400
830.00
145.9200
78.6300
296.9000
1.0594
250.0

39.0598
142.8310
20.2912
29.2912
21.4743
100.0000
21.4743
0.6716
29.9332
27.3706
46.5267
100.4539
178,662
122,012
95,811
78,006
10,719,745
7,320,742
5,748,663
303,589
207,328
162,808
132,704
193,192
151,705
123,656

3

Mar 23
12:32
17:02

0.9904
0.8340
-11.0000
64.0000
30.10
0.2640
9.2800
10.2000
80.5200
867.60
146.0200
82.9900
298.5200
1.0590
250.0

40.8293
141.7811
20.2912
29.2912
22.3587
100.0000
22.3587
0.6674
30.0032
27.3194
46.3268
101.5032
177,895
121,229
94,124
78,685
10,673,702
7,273,730
5,647,420
302,286
205,996
159,938
133,704
191,951
149,033
124,588

Average

30.1000

9.3533
10.0167
80.6300

296.2400

39.4222
141.3722
29.2961
29.2961
21.8025
100.0000
21.8025
0.6644
29.9768
27.3655
46.0065
100.8750
176,665
120,770
94,438
78,438
10,599,887
7,246,215
5,666,309
300,195
205,217
160,473
133,285
191,225
149,532
124,197

042010 112812
HNP@

QA/QC
Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 FF Outiet
USEPA Method 23 Parameters (NDs & EMPCs counted as Zero)
Total Tetra- through Octa-PCDD/F Results (using USEPA/INTL 1989 TEFs)

Run No. 1 2 3 Average
Date (2010) Mar 22 Mar 23 Mar 23
Start Time (approx.) 10:04 07:36 12:32
Stop Time (approx.) 14:44 12:10 17:02
Process Conditions
Rp Steam Production Rate (Kibs/hour) 1842 1342 1838 1844
Py Fabric Fliter Inlet Temperature (°F) 318 320 320 319
P, Carbon Feed Rate (Ib/hr) 7 6 6 6
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 (hoursfyear) 8,760 8,760 8,760 8,760
Gas Conditions
(o} Oxygen (dry volume %) 9.2100 9.5700 9.2800 9.3533
co, Carbon dioxide (dry volume %) 10.1600 9.6900 10.2000 10.0167
T. Sample temperature (°F) 293.3 296.9 298.5 296.2
B, Actual water vapor in gas (% by volume) 21.5746 21.4743 22,3587 21.8025
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 173,437 178,662 177,895 176,665
Q, Volumetric flow rate, standard (scfm) 118,070 122,012 121,229 120,770
Qgg Volumetric flow rate, dry standard (dscfm) 93,381 95,811 94,124 94,438
Quar  Volumetric flow rate, dry std@7%0 , (dscfm) 78,534 78,096 78,685 78,438
Q, Volumetric flow rate, actual (act/hr) 10,406,215 10,719,745 10,673,702 10,599,887
Q, Volumetric flow rate, standard (sct/hr) 7,144,173 7,320,742 7,273,730 7,246,215
Qu Volumetric flow rate, dry standard (dscthr) 5,602,843 5,748,663 5,647,420 5,666,309
Q, Volumetric flow rate, actuat (m *hr) 294,710 303,589 302,286 300,195
Q, Volymetric flow rate, standard (m *hr) 202,327 207,328 205,996 205,217
Qquu Volumetric flow rate, dry standard (dry m *hr) 158,676 162,806 159,938 160,473
Quy  Volumetric flow rate, dry std@7%0 » (dry m*hr) 133,448 132,704 133,704 133,285
Q, Volumetric flow rate, normal (Nm *hr) 188,532 193,192 191,951 191,225
Quy Volumetric flow rate, dry normal (Nm */hr) 147,857 151,705 149,033 149,532
Quaz Volumetric flow rate, dry normal @7%0 ; (Nm°/r) 124,348 123,856 124,588 124,197
Sampling Data
Vous  VOlume metered, standard (dscf) 139.5047 142.8310 141.7811 141.3722
%I Isokinetic sampling (%) 100.6681 100.4539 101.5032 100.8750
Laboratory Data from USEPA Method 23 :
Total PCDDs (ng) 9.65000 10.67000 11.61000
Total PCDFs (ng) 2.41080 257500 2.80840
m, Total PCDDs & PCDFs (ng) 12.10000 13.30000 14.40000
m, req Total TEQ PCDDs & PCDFs (ng) 0.09070 0.08800 0.11100
Total PCDD/F Results (TEF=1)
Cad PCDD/F Concentration (ng/dscm) 3.0626E+00 3.2880E+00 3.5863E+00 3.3123E+00
Cug? PCDDIF Concentration @7% O {ng/dscm) 3.6416E+00 4.033BE+00 4.2899E+00  3.98B4E+H00
C.iz  PCDDIF Concentration @12% CO; (ng/dscm) 3.6173E+00 4.0718E+00 4.2191E+00 3.96%4E+00
Ces PCDD/F Concentration (ng/Nm® dry) 3.2867E+00 3.5285E+00 3.8487E+00  3.554G6E+00
Conr PCDDIF Concentration @7% O (ng/Nm?® dry) 3.9081E+00 4.3289E+00 4.6038E+00  4.2803E+00
Curz  PCDD/F Concentration @12% CO, (ng/Nm® dry) 3.8820E+00 4.3697E+00 4.5278E+00  4.2598E+00
Ene PCDDJF Rate (Ib/hr) 1.0716E-06  1.1803E-06  1.2647E-06  1.1722E-06
Egs PCDD/F Rate (a/s) 1.3499E-07  1.4869E-07  1.5933E-07  1.4767E-07
Eng PCDD/F Rate (Ton/yr) 4.6934E-06 5.1699E-06 5.5396E-06  5.1343E-06
Era PCDD/F Rate - F -based (Ib/MMBtu) 3.2723E-09  3.6247E-09  3.8548E-09  3.5839E-09
Ee. PCDD/F Rate - F -based (Ib/MMBtu) 3.4260E-09  3.8564E-09  3.9960E-09  3.7595E-09
Total PCDD/F TEQ Results {using USEPA/INTL 1989 TEFs)
Cesea  TEQ Concentration (ng/dscm) 2.2957E-02 2.1755E-02  2.7644E-02  2.4119E-02
Caarea  TEQ Concentration @7% O, (ng/dscm) 2.7297E-02  2.6690E-02  3.3068E-02  2.9018E-02
Cadr2a  TEQ Concentration @12% CO (ng/dscm) 27115802  2.6941E-02 3.2522£-02  2.8859E-02
Csqea  TEQ Concentration (ng/Nm* dry) 2.4637E-02 2.3347E-02 2.9667E-02  2.5883E-02
Caarea  TEQ Concentration @7% O, (ng/Nm® dry) 2.9294E-02 2.8643E-02 3.5488E-02  3.1142E-02
Csarzrea TEQ Concentration @12% CO2 (ng/Nm’* dry) 2.9099E-02  2.8912E-02 3.4902E-02  3.0971E-02
Epmrea  TEQ Rate (ib/hr) 8.0322E-09  7.8097E-09  9.7491E-09  8.5303E-09
Egsea  TEQ Rate (g/sec) 1.0119E-09  0.8384E-10  1.2282E-09  1.0746E-09
Etymea TEQ Rate (Tonkyr) 3.5181E-08  3.4207€-08 4.2701E-08  3.7363E-08
Ergee  TEQ Rate - F ¢-based (Ib/MMBtu) 2.4528E-11  2.3983E-11  2.9714E-11  2.6075E-11
Eroma TEQ Rate - F -based (Ib/MMBIu) 2,5681E-11  2.5516E-11  3.0802E-11  2.7333E-11
0AZD10 112012
HNP@P

Propared by Cloan Al Englnsering Proprietary Software
88 PCDDF v200701a ac

Copyright @ 2007 Claan Alr Enginsarng Iné. Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 FF Qutlet

Max

USEPA Method 23 Maximum Emissions Parameters (NDs & EMPCs included)
Total Tetra- through Octa-PCDD/F Results (TEQ based on USEPA/INTL 1989 TEFs)

Run No.
Date (2010)
Start Time (approx.)
Stop Time (approx.)
Pro Conditions —_—— = = = -
Re Steam Production Rate (KIbs/hour)
P, Fabric Fliter Inlet Temperature (°F)
P Carbon Feed Rate (Ib/hr)
Fqg Oxygen-based F-factor (dscf/MMBtu)
F Carbon dioxide-based F-factor (dscf/MMBtu)

Cap Capacity factor (hours/year)

Gas Conditions
[o)% Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)

Te Sample temperature (°F)

Bw Actual water vapor in gas (% by volume)
Gas Flow Rate

Q, Volumetric flow rate, actual (acfm)

Q, Volumetric flow rate, standard (scfm)

Qga Volumetric flow rate, dry standard (dscfm)
Quu7  Volumetric flow rate, dry std@7%0O ; (dscfm)

Qe Volumetric flow rate, actual (acffhr)

Qg Volumetric flow rate, standard (scfthr)

Qg 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 %/hr)
Qqa7  Volumetric flow rate, dry std@7%0 ; (dry mhr)
Q, Volumetric flow rate, normal (Nm %hr)

Qaa  Volumetric flow rate, dry normal (Nm hr)

Qqa7  Volumetric flow rate, dry normal @7%0 , (Nm*/hr)

Sampling Data
Vmsw  Volume metered, standard (dscf)
%l Isokinetic sampling (%)

Laboratory Data from USEPA Method 23, including NDs and EMPCs

mp, Total PCDDs & PCDFs (ng)
m, teq Total TEQ PCDDs & PCDFs (ng)

Total PCDDI/F Results (TEF=1)
Coa PCDD/F Concentration (ng/dscm)
Csq7 PCDD/F Concentration @7% O ; (ng/dscm)
Ce12  PCDDI/F Concentration @12% CO ; (ng/dscm)
Css PCDD/F Concentration {ng/Nm ? dry)
Cs7  PCDDIF Concentration @7% O 2 (ng/Nm? dry)
Cu12  PCDDIF Concentration @12% CO ; (ng/Nm® dry)
Epme PCDOD/F Rate (Ib/hr)
Egs PCDD/F Rate (g/s)
Eryr PCDD/F Rate (Tonlyr)
Erq PCDDIF - F ybased (Ib/MMBtu)
Erc PCDD/F Rate - F .-based (Ibt/MMBtu)

Total PCDD/F TEQ Results (using USEPA/INTL 1989 TEFs)
Ceqrea  TEQ Concentration (ng/dscm)
Cearea  TEQ Concentration @7% O , (ng/dscm)
Csaizea TEQ Concentration @12% CO ;, (ng/dscm)
Ceaa  TEQ Concentration (ng/Nm ° dry)
Cearea  TEQ Concentration @7% O ; (ng/Nm* dry)
Catrza TEQ Concentration @12% CO 2 (ng/Nm? dry)
Epmrea TEQ Rate (Ib/hr)
Egsea  TEQ Rate (g/sec)
Erymea  TEQ Rate (Tonlyr)
Erana  TEQ Rate - F r-based (Ib/MMBtu)
Egere  TEQ Rate - F-based (Ib/MMBtu)

Propared by Claan Alr Englnnering Propriotary Softwaso
$SPCDD-F v2007-01a

Copyright © 2007 Cleen Alr Engineering Inc

1

Mar 22
10:04
14:44

184
318
7
9,570
1,820
8,760

9.2100
10.1600
293.3
21.5746

173,437
119,070
93,381
78,534
10,406,215
7,144,173
5,602,843
294,710
202,327
158,676
133,448
188,532
147,857
124,349

139.5047
100.6681

12.10000
0.09600

3.0626E+00
3.6416E+00
3.6173E+00
3.2867E+00
3.9081E+00
3.8820E+00
1.0716E-06
1.3499E-07
4.6934E-06
3.2723E-09
3.4260E-09

2.4299E-02
2.8892E-02
2.8699E-02
2.6076E-02
3.1006E-02
3.0799E-02
8.5016E-D9
1.0710E-09
3.7237E-08
2.5962E-11
2.7181E-11

2

Mar 23
07:36
12:10

184
320

]
9,570
1,820
8,760

9.5700
9.6900
296.9
21.4743

178,662
122,012
95,811
78,096
10,719,745
7,320,742
5,748,663
303,589
207,328
162,806
132,704
193,192
151,705
123,656

142.8310
100.4539

13.40000
0.11000

3.3127E+00
4.0641E+00
4.1024E+00
3.5551E+00
4.3615E+00
4.4026E+00
1.1892E-06
1.4981E-07
5.2087E-06
3.6519E-09
3.8854E-09

2.7194E-02
3.3362E-02
3.3676E-02
2.9183E-02
3.5803E-02
3.6141E-02
9.7622E-09
1.2298E-09
4.2758E-08
2.9978E-11
3.1895E-11

3

Mar 23
12:32
17:02

184
320

6
9,570
1,820
8,760

9.2800
10.2000
298.5
22.3587

177,895
121,229
94,124
78,685
10,673,702
7,273,730
5,647,420
302,286
205,996
159,938
133,704
191,951
149,033
124,588

141.7811
101.5032

14.60000
0.12100

3.6361E+00
4.3495E+00
4.2777E+00
3.9021E+00
4.6678E+00
4.5907E+00
1.2823E-06
1.6154E-07
5.6165E-06
3.9084E-09
4.0515E-09

3.0135E-02
3.6047E-02
3.5452E-02
3.2340E-02
3.8685E-02
3.8046E-02
1.0627E-08
1.3388E-09
4.6548E-08
3.2391E-11
3.3577E-11

Average

184
319
6
9,570
1,820
8,760

9.3533
10.0167
296.2
21.8025

176,665
120,770
94,438
78,438
10,599,887
7,246,215
5,666,309
300,195
205,217
160,473
133,285
191,225
149,532
124,197

141.3722
100.8750

3.3371E+00
4.0184E+00
3.9991E+00
3.5813E+00
4.3124E+00
4.2918E+00
1.1810E-06
1.4878E-07
5.1729E-06
3.6108E-09
3.7876E-09

2.7209E-02
3.2767E-02
3.2609E-02
2.9200E-02
3.5165E-02
3.4995E-02
9.6304E-09
1.2132E-09
4.2181E-08
2,9444E-11
3.0885E-11

042010 112012
HNP@P

QA/QC
Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 FF Outlet

Run No.

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

Date (2010)
Start Time (approx.)
Stop Time (approx.)

Sampling Conditions

Yq

AH

Dry gas meter correction factor

Pitot tube coefficient

Static pressure (in. H,0)

Sample location area (ft?)

Barometric pressure (in. Hg)

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

Nitrogen plus carbon monoxide (dry volume %)
Total Liquid collected (ml)

Volume metered, meter conditions (ft3)
Dry gas meter temperature (°F)

Sample temperature (°F)

Meter box orifice pressure drop (in. H,0)
Total sampling time (min)

Flow Results

Vusta  Volume of water collected (ft*)

Vmsg  Volume metered, standard (dscf)

P Sample gas pressure, absolute (in. Hg)

P, Vapor pressure, actual (in. Hg)

B..o Moisture measured in sample (% by volume)

By Saturated moisture content (% by volume)

B, Actual water vapor in gas (% by volume)

My MW of sample gas, dry (Ib/Ib-mole)

M, MW of sample gas, wet (Ib/lb-mole)
Comments:

Average includes 3 runs.

Prepared by Clean Air i ing Prop
SS ISOKINETIC Version 2006-13d

Copyright © 2008 Clean Air Engineering inc.

1

Mar 23
07:55
08:55

1.0066
0.8400
-11.0000
64.0000
30.10
9.5400
9.6600
80.8000
231.70
40.0400
75.8750
300.9167
1.5000
60.0

10.9038
40.0812
29.2912
29.2912
21.3863
100.0000
21.3863
29.9272
27.3764

2

Mar 23
09:30
10:31

1.0066
0.8400
-11.0000
64.0000
30.10
10.1000
9.2700
80.6300
233.50
40.5300
83.9583
301.2500
1.5000
60.0

10.9885
39.9688
29.2912
29,2912
21.5641
100.0000
21.5641
29.8872
27.3238

3

Mar 23
10:55
12:06

1.0066
0.8400
-11.0000
64.0000
30.10
9.2600
10.1300
80.6100
247.10
41.1750
81.0000
300.0833
1.5000
60.0

11.6285
40.8269
29.2912
29.2912
22.1684
100.0000
22.1684
29.9912
27.3329

QA/QC

Average

30.1000
9.6333
9.6867

80.6800

300.7500

11.1736
40.2923
29.2912
29.2912
21.7063
100.0000
21.7063
29,9352
27.3444

042010 112942
oKQ@




Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 2 FF Outlet
USEPA Method 26A

HCI Parameters

Run No. 1
Date (2010) S Mar 23
Start Time (approx.) 07:55
Stop Time (approx.) 08:55
Process Conditions
Rp Steam Production Rate (Klbs/hour) 185.2
P, Fabric Filter Inlet Temperature (°F) 320
Fq 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
O, Oxygen (dry volume %) 9.5400
CO, Carbon dioxide (dry volume %) 9.6600
T, Sample temperature (°F) 300.9167
B, Actual water vapor in gas (% by volume) 21.3863
Sampling Data
Vmsa  Volume metered, standard (dscf) 40.0812
Laboratory Data
my, Total HCI collected (mg) 21.2629
Hydrogen Chloride (HCI) Results
Cqy HCI Concentration (Ib/dscf) 1.1697E-06
Cear HCI Concentration @7% O, (Ib/dscf) 1.4313E-06
C.i1z HCI Concentration @12% CO, (ib/dscf) 1.4531E-06
Cyqy HCI Concentration (ppmdv) 12.3672
Coar HCI Concentration @7% O, (ppmdv) 15.1324
Csiz  HCl Concentration @12% CO, (ppmdv) 15.3630
Cw HCI Concentration (ppmwv) 9.7223
Cgd HCI Concentration (mg/dscm) 18.7318
Ceq7 HCI Concentration @7% O, (mg/dscm) 22.9200
Cs12  HCI Concentration @12% CO, (mg/dscm) 23.2693
Css  HCI Concentration (mg/Nm® dry) 20.1024
Cs7  HCI Concentration @7% O, (mg/Nm?® dry) 24.5971
Csw1z  HCI Concentration @12% CO, (mg/Nm? dry) 24,9719
Erq HC! Rate - Fd-based (Ib/MMBtu) 0.0206
Er. HCI Rate - Fc-based (Ib/MMBtu) 0.0220

Prepared by Clean Air Eng ing Prop Y
5S EPA26-1 Verslon 2006-10a (CI}

Copyright © 2006 Clean Air Engineering inc.

2 3 Average
Mar 23 Mar 23
09:30 10:55
10:31 12:06
183.2 185.3 184.6
320 320 320
9,670 9,570 9,570
1,820 1,820 1,820
8,760 8,760 8,760
10.1000 9.2600 9.6333
9.2700 10.1300 9.6867
301.2500 300.0833 300.7500
21.5641 22,1684 21.7063
39.9688 40.8269 40.2923
16.6326 16.8368
9.1759E-07 9.0933E-07 9.9889E-07
1.1810E-06  1.0859E-06  1.2327E-06
1.1878E-06 1.0772E-06 1.2394E-06
9.7013 9.6140 10.5608
12.4859 11.4806 13.0330
12.5583 11.3887 13.1033
7.6093 7.4827 8.2714
14.6939 14.5616 15.9958
18.9116 17.3889 19.7402
19.0212 17.2497 19.8467
15.7691 15.6271 17.1662
20.2954 18.6613 21.1846
20.4130 18.5119 21.2989
0.0170 0.0156 0.0177
0.0180 0.0163 0.0188
042010 112942
oKe@_@
QA/QC
Date



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 SDA Inlet

USEPA Method 26A (HCI)
Sampling, Velocity and Moisture Parameters
Run No. 1 2
Date (2010) Mar 23 Mar 23
Start Time (approx.) 07:55 09:30
Stop Time (approx.) 08:55 10:30
Sampling Conditions
Yy Dry gas meter correction factor 0.9933 0.9933
Cp Pitot tube coefficient 0.8400 0.8400
Py Static pressure (in. H,0) -1.4000 -1.4000
As Sample location area (ft) 60.1320 60.1320
Poar Barometric pressure {in. Hg) 30.10 30.10
0, Oxygen (dry volume %) 8.1400 8.7100
CO, Carbon dioxide (dry volume %) 10.8900 10.4800
N,+CO Nitrogen plus carbon monoxide (dry volume %) 80.9700 80.8000
Vi Total Liquid collected (mi) 156.80 158.10
Vi Volume metered, meter conditions (ft®) 34.9050 35.3500
Tm Dry gas meter temperature (°F) 73.6667 83.0417
Ts Sample temperature (°F) 489.9167 494.5833
AH Meter box orifice pressure drop (in. H,0) 1.1917 1.2000
2] Total sampling time (min) 60.0 60.0
Flow Results
Vs Volume of water collected (ft°) 7.3790 7.4402
Vmsta  VOlume metered, standard (dscf) 34.5960 34.4329
P Sample gas pressure, absolute (in. Hg) 29.9971 29.9971
P, Vapor pressure, actual {(in. Hg) 29.9971 29.9971
Buwo Moisture measured in sample (% by volume) 17.5795 17.7684
Bus Saturated moisture content (% by volume) 100.0000 100.0000
B Actual water vapor in gas (% by volume) 17.5795 17.7684
My MW of sample gas, dry (Ib/Ib-mole) 30.0680 30.0268
M, MW of sample gas, wet (Ib/Ib-mole) 27.9465 27.8898
Comments:

Average includes 3 runs.

Prepared by Clean Alr Engineering Proprietary Software
$S ISOKINETIC Version 2006-13d

Copyright © 2006 Clean Air Engineering inc.

3

Mar 23
10:55
12:06

0.9933
0.8400
-1.5000
60.1320
30.10
7.5900
11.5900
80.8200
176.10
35.1100
85.5833
493.8333
1.2000
60.0

8.2873
34.0398
29.9897

29.9897:

19.5791
100.0000
19.5791
30.1580
27.7776

QA/QC

Average

30.1000

8.1467
10.9900
80.8633

492.7778

7.7022
34.3562
29.9946
29.9946
18.3090

100.0000
18.3090
30.0843
27.8713

042010 1129055
KOH@




Wheelabrator South Broward, Inc.
Clean Air Project No: 10955
Unit 2 SDA Inlet

USEPA Method 26A
HCI Parameters

Run No.
Date_(2010)
Start Time (approx.)
Stop Time (approx.)
Process Conditions
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 %)
Ts Sample temperature (°F)
B, Actual water vapor in gas (% by volume)

Sampling Data

Vmsld

Volume metered, standard (dscf)

Laboratory Data

. m;,

Total HCI collected (mg)

Hydrogen Chloride (HCI) Results

Cyq HC! Concentration (Ib/dscf)
Csar HCI Concentration @7% O, (Ib/dscf)
C.s1z HCI Concentration @12% CO, (Ib/dscf)
Csd HCI Concentration (ppmdv)
Csur HCI Concentration @7% O, (ppmdv)
C.s12 HCI Concentration @12% CO; (ppmdv)
Cw HCI Concentration (ppmwv)
Cy HCI Concentration (mg/dscm)
Cea7 HCI Concentration @7% O, (mg/dscm)
C.i12 HCI Concentration @12% CO, (mg/dscm)
Css  HCI Concentration (mg/Nm® dry)
Cq7  HCI Concentration @7% O, (mg/Nm? dry)
Ceiz  HC! Concentration @12% CO, (mg/Nm? dry)
Erq HCI Rate - Fd-based {Ib/MMBtu)
Erc HCI Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Alr Engi ing F ietary Softy

§S EPA26-1 Version 2006-10a (Cl)

Copyright © 2006 Clean Air Engineering Inc.

1

Mar 23
07:55
08:55

185.2

320
9,570
1,820
8,760

8.1400
10.8900
489.9167
17.5795

34.5960

542.6130

3.4584E-05
3.7674E-05
3.8109E-05
365.6412
398.3082
402.9104
301.3631
553.8121
603.2906
610.2613
594.3349
647.4338
654.9145
0.5421
0.5780

2

Mar 23
09:30
10:30

183.2

320
9,570
1,820
8,760

8.7100
10.4900
494.5833
17.7684

34.4329

510.8841

3.2716E-05
3.7305E-05
3.7425E-05
345.8914
394.4126
395.6812
284.4319
523.8984
597.3903
599.3118
562.2324
641.1018
643.1639
0.5368
0.5676

3

Mar 23
10:55
12:06

185.3

320
9,570
1,820
8,760

7.5900
11.5900
493.8333
19.5791

34.0398

606.2813

3.9273E-05
4.1014E-05
4.0663E-05
415.2198
433.6255
429.9083
333.9233
628.9055
656.7834
651.1532
674.9230
704.8407
698.7986
0.5902
0.6167

QA/QC
Date

Average

184.6

320
9,570
1,820
8,760

8.1467
10.9900
492.7778
18.3090

34.3562

3.5524E-05
3.8664E-05
3.8732E-05
375.5841
408.7821
409.5000
306.5728
568.8720
619.1548
620.2421
610.4968
664.4588
665.6257
0.5564
0.5874

042010 112955
KOH@_@



Wheelabrator South Broward, Inc.
Clean Air Project No: 10955

Unit 3 FF Outlet
USEPA Method 5/29 (Particulate/Metals)
Sampling, Velocity and Moisture Parameters

Run No. 1 2 3 Average

Date (2010) Mar 22 Mar 22 Mar 22

Start Time (approx.) 08:47 11:43 14:24

Stop Time (approx.) 11:05 13:57 16:39

Sampling Conditions
Yy Dry gas meter correction factor 1.0085 1.0085 1.0085
Cp Pitot tube coefficient 0.8050 0.8050 0.8050
Py Static pressure (in. H,0) -10.3000 -10.0000 -10.1000
Aq Sample location area (ft?) ©64.0000 64.0000 64.0000
Phpar Barometric pressure (in. Hg) 30.10 30.10 30.10 30.1000
Dn Nozzle diameter (in.) 0.2700 0.2700 0.2700
0, Oxygen (dry volume %) 10.0200 9,7000 9.5000 9.7400
CO, Carbon dioxide (dry volume %) 9.4200 9.7800 9.9800 9.7267
N,+CO Nitrogen plus carbon monoxide (dry volume %) 80.5600 80.5200 80.5200 80.5333
Vie Total Liquid collected (ml) 441.20 399.40 408.30
Vi Volume metered, meter conditions (ft*) 77.9900 72.4500 75.0500
Tm Dry gas meter temperature (°F) 79.2600 79.5000 85.2800
Te Sample temperature (°F) 296.5600 295.6800 295.2800 295.8400
AH Meter box orifice pressure drop (in. H;0) 1.2684 1.0928 1.1404
0 Total sampling time (min) 125.0 125.0 125.0

Flow Results
Vwsta  Volume of water collected (ft%) 20.7629 18.7958 19.2146 19.5911
Vmea  Volume metered, standard (dscf) 77.6829 72.1017 73.9061 74,5636
Ps Sample gas pressure, absolute (in. Ha) 29.3426 29.3647 29.3574 29.3549
Py Vapor pressure, actual (in. Hg) 29.3426 29.3647 29.3574 29.3549
Bwo Moisture measured in sample (% by volume) 21.0907 20.6780 20.6341 20.8009
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
Bw Actual water vapor in gas (% by volume) 21.0907 20.6780 20.6341 20.8009
VAP Veloclity head (¥in. H,Q) 0.7213 0.6667 0.6791 0.6890
My MW of sample gas, dry (Ib/ib-mole) 29.9080 29,9528 29.9768 29.9459
M, MW of sample gas, wet (ib/lb-mole) 27.3965 27.4812 27.5055 27.4611
Ve Velocity of sample (ft/sec) 48.1582 44,3982 45.2011 45.9192
%l Isokinetic sampling (%) 100.2162 100.1764 100.7755 100.3894
Q. Volumetric flow rate, actual (acfm) 184,927 170,489 173,572 176,330
Qq Volumetric flow rate, standard (scfm) 126,570 116,911 119,059 120,847
Qgatg Volumetric flow rate, dry standard (dscfm) 99,875 92,737 94,492 95,701
Qqq7  Volumetric flow rate, dry std@7 %0, (dscfm) 78,176 74,723 77,497 76,799
Q, Volumetric flow rate, actual (act/hr) 11,095,639 10,229,354 10,414,338 10,579,777
Q, Volumetric flow rate, standard (scf/hr) 7,594,174 7,014,687 7,143,530 7,250,797
Qatd Volumetric flow rate, dry standard (dscf/hr) 5,892,512 5,564,191 5,669,529 5,742,077
Q.  Volumetric flow rate, actual (m%hr) 314,235 289,701 294,940 299,626
Qs Volumetric flow rate, standard (m>/hr) 215,071 198,660 202,309 205,347
Qus  Volumelric flow rate, dry standard (dry m*/hr) 169,711 157,581 160,564 162,619
Quuz  Volumelric flow rate, dry std@7%0O, (dry m>hr) 132,839 126,972 131,686 130,499
Qs Volumetric flow rate, normail (Nmalhr) 200,408 185,115 188,515 191,346
Qa Volumetric flow rate, dry normal (Nm*hr) 158,140 146,837 149,617 151,531
Qua7  Volumetric flow rate, dry normal @7%0; (Nm®/nr) 123,782 118,315 122,707 121,601

Comments: 042010 113035

1PI@

Average includes 3 runs.

Prepared by Clean Air Enginoering Proprietary Software
SS ISOKINETIC Vevsion 2006-13d QA/QC

Capyright © 2006 Clean Alr Engineering Inc. Dale



Wheelabrator South Broward, Inc.
Clean Air Project No: 10956
Unit 3 FF Outlet

Run No.

USEPA Method 5/29
Filterable Particulate Parameters

Date (2010)
Start Time (approx.)
Stop Time (approx.)

Process.Conditions

Rp
Py
Fq
Fﬁ
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

o;
Cco,
Ts
Bw

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

Sampie temperature (°F)

Actual water vapor in gas (% by volume)

Gas Flow Rate

Q. Volumetric flow rate, actual (acfm)
Q, Volumetric flow rate, standard (scfm)
Qg Volumetric flow rate, dry standard (dscfm)
Qg7  Volumetric flow rate, dry std@7%0; (dscfm)
Q, Volumetric flow rate, actual (acf/hr)
Qs Volumetric flow rate, standard (sci/hr)
Qq4  Volumetric flow rate, dry standard (dscf/hr)
Qs Volumetric flow rate, actual (m®hr)
Q, Volumetric flow rate, standard (m®/hr)
Quq  Volumetric flow rate, dry standard (dry m¥hr)
Qair  Volumetric flow rate, dry std@7%0; (dry m¥hr)
Q, Volumetric flow rate, normal (Nm%hr)
Qe Volumetric flow rate, dry normal (Nm°fhr)
Que7  Volumetric flow rate, dry normal @7%0. (Nm>/hr)
Sampling Data
Vmeta  Volume metered, standard (dscf)
Yol Isokinetic sampling (%)
Laboratory Data
Marer  Matter collected on filter(s) (g)
mg Matter collected in solvent rinse(s) (g)
my Total particulate matter collected (g)

Fliterable Particulate Results

(o Particulate Concentration (Ib/dscf)

C.i; Particulate Concentration @7% O, (Ib/dscf)

Ce12 Particulate Concentration @12% CO; (Ib/dscf)

Ca Particulate Concentratlon (tb/acf)

Csd Particulate Concentration (gr/dscf)

Csy;  Particuiate Concentration @7% O, (gr/dscf)

Ceq12 Particulate Concentration @12% CO, (gr/dscf)

Ca Particulate Concentration (gr/acf)

Ceg Particulate Concentration (mg/dscm)

Cs7  Particulate Concentration @7% O, (mg/dscm)

Ceay2  Particulate Concentration @ 12% CO, (mg/dscm)

Cs Particulate Concentration (mg/m?® (actual,wet))

Cw  Particulate Concentration (mg/MNm® dry)

C.7  Particulate Concentration @7% O, (mg/Nm? dry)

Cer2  Particulate Concentration @12% CO, (mg/Nm?® dry)

Epny  Particulate Rate (Ib/hr)

Ewgn  Particulate Rate (kg/hr)

Ery  Particulate Rate (Ton/yr)

Erg Particulate Rate - F4-based (Ib/MMBtu)

Ere Particulate Rate - F.-based (Ib/MMBtu)
Comments:

Average includes 3 runs.

Prepered by Clean Alf Engineering Propristary Software
S5 EPA 5-1 Version 2008-08b

Copyright © 2008 Clean Alr Engliaering inc.

1

Mar 22
08:47
11:05

184.1

315
9,570
1,820
8,760

10.0200
9.4200
296.5600
21.0907

184,927
126,570
99,875
78,176
11,095,639
7,594,174
5.992,512
314,235
215,071
169,711
132,839
200,408
158