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INTRODUCTION

Wheelabrator North Broward, Inc. operates a refuse-to-energy facility, located in
Pompano Beach, Florida. The facility’s emission levels are regulated by the Florida
Department of Environmental Protection (DEP). Wheelabrator North Broward
contracted Clean Air Engineering (CleanAir) to perform a compliance test program at its
municipal waste combustor (MWC) facility in Pompano Beach, Florida. Testing was
conducted in accordance with 40 CFR 60, Subpart Cb, and applicable sections of
PSD-FL-112(B) and PA86-22. The sampling was conducted at the Unit 3 Fabric Filter
(FF) Outlet on June 4 and 5, 2013.

All testing was conducted in accordance with the regulations set-forth by the United
States Environmental Protection Agency (US EPA) and the DEP.

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

C. Faller — Wheelabrator North Broward, Inc.
R. Vicere — CleanAir

Test Program Parameters
The testing included the following emissions measurements:
+ flue gas composition (e.g., Oz, CO,, H,0)
+ flue gas flow rate
« flue gas temperature
* mercury (Hg)

Chuck Faller of Wheelabrator North Broward provided all the process (operating) data.
This data is presented in its entirety in Appendix H.

The CleanAuir test crew consisted of Paul Bihun, and all equipment utilized for testing
was manufactured by CleanAuir.

Revision 0, Final Report



WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-5 ‘

Test Schedule
The on-site schedule followed during the test program is outlined in Table 1-1.

Table 1-1:
Schedule of Activities

Run Start End
Number Location Method Analyte Date Time Time
1 Unit 3 FF Outlet USEPA Method 29 Mercury 06/04/13  11:51 14.03

2 Unit 3 FF Outlet USEPA Method 29 Mercury 06/05/13 07:32 09:44

3 Unit 3 FF Outlet USEPA Method 29 Mercury 06/05/13  10:02 12:13

4 Unit 3 FF Outlet USEPA Method 29 Mercury 06/05/13  12:30 14:42

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 and 2-2 on pages 2-1
and 2-2.

Table 1-2:
Summary of Test Results
Source Sampling Average
Constituent Method Emission Permit Limit'
Unit 3 FF Outlet
Mercury (ug/dscm @7% O,) EPA M29 6.6 50

! Limit obtained from the facility’s Title V Permit No. 0112120-010-AV and Subpart Cb as of April 28, 2009.

During the compliance testing, Unit 3 was operated within 10% of the 186,000 Ib/hr
maximum steam flow rating. The Unit 3 boiler and air pollution control equipment are
in a well-maintained operating condition. Normal operating parameters for the fabric
filters are a pressure drop of 2 to 7 inches of water and scrubber dilution water flow
varies from 0 to 40 gallons per minute (gpm). The equipment operated within these

ranges during compliance testing. Table 2-1 on page 2-1 presents the boiler’s steam
output for every test run.

Four Method 29 test runs for mercury were performed at the Unit 3 FF Outlet, and all
four runs were averaged to determine compliance with the permit limit.

End of Section 1 - Project Overview
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WHEELABRATOR NORTH BROWARD, INC.
POMPANO BEACH, FL

CleanAir:

Table 2-1:

Unit 3 FF Outlet — Mercury

Client Reference No: Service Agreement

CleanAir Project No: 12218-5

Run No.

Date (2013)
Start Time (approx.)
Stop Time (approx.)

Process Conditions

Re
P,

Production rate - (units/hour)
Process data - (units)

Gas Conditions

0
CO,
Ts
Bw

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

Sample temperature (°F)

Actual water vapor in gas (% by volume)

Gas Flow Rate

Qa
Qsld

Volumetric flow rate, actual (acfm)
Volumetric flow rate, dry standard (dscfm)

Sampling Data

Vms1d
%l

Volume metered, standard (dscf)
Isokinetic sampling (%)

Laboratory Data

Mn.16
Ma-2b
Mn_a
M.z
Mo
m,

Fraction 1B (ug)
Fraction 2B (ug)
Fraction 3A (ug)
Fraction 3B (ug)
Fraction 3C (ug)
Total matter corrected for allowable blanks (pg)

Mercury Results - Total

Cu
Csar

Eibav
Erq

Concentration (ug/dscm)
Concentration @7% O2 (ug/dscm)
Rate (Ib/hr)

Rate - Fd-based (Ib/MMBtu)

1

Jun 4
11:51
14.03

183.7
292

9.1
9.8
285
26.4

189,000
96,800

79.23
101.7

<0.1000
13.1804
<0.2000
<0.5000
<0.4000
13.1804

59
6.9
2.1E-03
6.2E-06

2

Jun 5
07:32
09:44

178.4
290

9.2
10.1
286
26.9

183,000
92,700

74.41
99.8

<0.1000
10.4849
<0.2000
<0.5000
<0.4000
10.4849

5.0
5.9
1.7E-03
5.3E-06

Junb
10:02
12:13

176.9
290

94
94
285
256

173,000
88,800

69.17
96.8

<0.1000
10.1246
<0.2000
<0.5000
<0.4000
10.1246

5.2
6.2
1.7E-03
5.6E-06

21
4 Average
Jun §
12:30
14:42
1771 179.0
290 290
9.1 9.2
9.7 9.8
286 285
25.0 26.0
173,000 180,000
89,900 92,000
70.53 73.34
97.4 98.9
<0.1000
12.4097
<0.2000
<0.5000
<0.4000
12.4097
6.2 5.6
7.3 6.6
21E-03 1.9E-03
6.6 E-06 5.9E-06
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANOQO BEACH, FL CleanAir Project No: 12218-5 ’

Table 2-2:
Quality Assurance and Quality Control
RPD RESULTS

FH BH A B Cc
Front Empty
Run Number Half H202/HNO4 Impinger KMnO, HCI
Unit 3 R1 NA 0.3% NA NA NA
Unit3 R2 NA 1.8% NA NA NA
Unit 3 R3 NA 0.0% NA NA NA
Unit 3 R4 NA 1.5% NA NA NA
Field Blank NA NA NA NA NA
Reagent Blank NA NA NA NA NA

Sample Spike and Recovery

Unit 3 R3 #1 104% 87% 93% 91% 107%
#2 104% 86% 92% 92% 107%

Blanks
Field Blank # < 0.1 <0.3 <0.2 <0.5 <04
#2 < 0.1 <0.3 < 0.2 <0.5 <04
Reagent Blank #1 <0.1 <0.2 <0.2 <0.5 <04
#2 < 0.1 <0.2 <0.2 <0.5 <04

End of Section 2 — Results
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
‘ POMPANO BEACH, FL CleanAir Project No: 12218-5

iMETHODOLOGY

Clean Air Engmeenng followed procedures as detalled in US EPA Methods 1,2,3, 3B
4 and 29. The following table summarizes the methods and their respective sources.

Table 4-1:
Summary of Sampling Procedures

Title 40 CFR Part 60 Appendix A

Method 1 “Sample and Velocity Traverses for Stationary Sources”

Method 2 “Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)”
Method 3 “Gas Analysis for the Determination of Dry Molecular Weight”

Method 3B “Gas Analysis for the Determination of Emission Rate Correction Factor or Excess Air”
Method 4 “Determination of Moisture Content in Stack Gases”

Method 29 “Determination of Metals Emissions from Stationary Sources”

These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR)
and are located on the internet at http://ecfr.gpoaccess.gov.

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 as prescribed in CleanAir’s internal Quality
Manual. Results of all QA/QC activities performed by CleanAir are summarized in
Appendix D.

End of Section 4 — Methodology
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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 Polnt
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 29

Unit 3 FF Outlet
Mercury
Gas Density, Moisture, Flow Rate

Standard Method Specification

Actual Specification Used

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

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

248'F+25°F

Type S

N/A

Geometric or Wind Tunnel
Attached to Probe

Dry Gas Meter

+2%

N/A

N/A

Wet Test Meter or Standard DGM
N/A

N/A

54'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

125 minutes

25

5 minutes

Isokinetic (90-110%)

Borosilicate Glass
Button-Hook
Borosilicate Glass
8 feet

248'F+25'F

Type S

0.814
Wind-Tunnel
Attached to Probe

Dry Gas Meter

+1%

0.01 cubic feet

0.1 dcfirevolution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
1.0°F

Inctined Manometer

Inclined Manometer

Digital Barometer calibrated w/Mercury Aneroid

Exit of Probe
Borosilicate Glass
Teflon

None

248°F+25°F
Quariz Flber

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 o

Probe Rinse Wash Bottle Material
Probe Rinse Storage Container

Filter Recovered?

Filter Storage Container

Impinger Contents Recovered?
Impinger Rinse Reagent

Impinger Wash Botile
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 29

Standard Method Specification

Actual Speclfication 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-metaliic 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
Modified Greenburg-Smith
Greenburg-Smith

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

Multi-Point Integrated
Vinyl Bag
Orsat

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
Sampling Train Configuration

Temperatures (°F)

] Filter Thermocouple
e Holder
Nozzle ™ | l

F

‘ Impingers
j Heated Probe "f'llm'“—\ A A A A A A
@ﬂm’r :r m i i m i i i

ol U

Pitot
Manometer

Temperatures (°F) Vacuum
By-Pass Main / Gauge
Orifice N Valve Valve
and I o
Manometer £ £

‘\Air-Tight Vacuum Line
Pump

Impinger Contents
Impinger 1 Empty
Impinger 2 100 mi 5% HNO2/10% H,0,
Impinger 3 100 mi 5% HNO4/10% H,0O,
Impinger 4 Empty
Impinger 5 100 m! 4% KMnO4/10% H,S0,
Impinger 6 100 ml 4% KMnO4/10% 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.|. water I

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

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

Container 1
Tared Quartz Fiiter
Petr! Dish

Container 3
Probe Rinse
250 ml Polyethylene

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

A
Remove any particulate or
filter fiber to sample
container

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

!

Brush/rinse 3X with a total of|
100 ml 0.1N HNO3

l

y

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

Visual Inspection

I

Container 8A
Nitric Acid Blank
1000 ml Plastic

!

Label container and
measure volume by weight

Container 8B

Water Blank
250 mi Plastic

!

300 m! of 0.1N HNO3

Container 9
5%HNO3/10%H202 Blank
500 ml Plastic

100 m! of water

Container 10*

Permanganate Blank
500 ml Glass

I

Container4
1000 ml Polyethylene

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

!

Measure impinger volume by
weight

Container 5A
250 ml Polyethylene

!

Impinger 4 and U-bend

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

I

Measure impinger volume by
weight to within 0.5 m}

Measure impinger volume by
weight

Recycle silica gel

v

v

I
v

Transfer to sample container

Transfer to sample container

Transfer to sample container

I

¢

!

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

!

Visual Inspection

l

Label container and
measure volume by weight

Rinse with 100 mi of 0.1N
HNO3

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

:

v

Container 5C
250 ml Glass

Visual inspection

I

Rinse 3X with 100 ml of
water

:

Label container and
measure volume by weight

Container 11
HCI Rinse Blank
250 ml Glass

I

Visual Inspection

Container 12
Fliter Blanks
Petrl Dish

1

If brown spots remain in
impingers, remove residue
with 25 m! of 8N HClI total for
both impingers

!

Pour HCl rinse into bottie
containing 200 ml of water

v

Label container and
measure volume by weight

200 ml of absorbing solution

100 ml KMnO4 solution

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

3 clean, unused filters

v

Label container and
measure volume by weight
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EPA Method 29
Analytical Flowchart

{includes Mercury)

. Container 3 Container 4
Container 1 Probe liner, nozzle and Impingers 1, 2, 3
Filter front half fiiter Acid Rinse (HNO3/H202)

Container 5A
Impinger 4

(0.1N HNO3)

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

y

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

Reduce volume to near
dryness and digest with
HNO3 and H202

Filter sample and dilute with
160 ml of D.I. water
" Analytical Fraction 2A

4

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

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

)
2
Filter and dilute to known Remove 50 to 100 ml aliquot
volume | for Hg analysis by CVAAS
Analytical Fraction 1 Analytical Fraction 18

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

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

Digest with acid and
permanganate and analyze

for Hg by CVAAS

Analyze aliquot for Hg using
CVAAS

Analyze aliquot for Hg using
CVAAS

Container 5B

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 § and 6
(BN HCI)

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
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 EPA Method 1-4 Calculations

Unit 3 FF Outlet

USEPA Method 29 (Trace Metals)
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.

082513 101038
1. Volume of water collected (wscf) K

Voo =(0.04706 )7,
Where: .
Vie = total volume of liquid collected in impingers and silica gel (m!) = 602.8 mi
0.04706 = ideal gas conversion factor (ft® water vapor/ml or gm) = 0.04706 f3ml
Vs = volume of water vapor collected at standard conditions (ft%) = 28.37 it
2. Volume of gas metered, standard conditions (dscf)
AH
(1764)(Vm ‘Pbar + (Yd)
v ~ 13.6
o (460+T,)
Where: )
Ppar = barometric pressure (in. Hg) = 30.05 in. Hg
T = average dry gas meter temperature (°F) = 96.46 °F
Vi = volume of gas sample through the dry gas meter at meter = 83.10 dcf
conditions (dcf)
Ya = gas meter correction factor (dimensionless) = 0.9976
AH = average pressure drop across meter box orifice (in. H,O) = 1.35 in. H,0
17.64 = standard temperature to pressure ratio ("R/in. Hg) = 17.64 °R/in. Hg
13.6 = conversion factor (in. H,O/in. Hg) = 136 in.H,O/in. Hg
460 = °F to °R conversion constant = 460
Vinsid = volume of gas sampled through the dry gas meter at standard = 79.232 dscf
conditions (dscf)
3. Sample gas pressure (in. Hg)
P g
b BTy
Where!
Pyar = barometric pressure (in. Hg) = 30.05 in. Hg
P, = sample gas static pressure (in. H,0) = -9.30 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) = 2037 in. Hg

Preparod by Clean Alr Englneering Proprietary Software
SS ISOKINETIC Version 2008-13e

Copyright ® 2008 Clean Alr Engineering inc.



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 FF Outlet

EPA Moethod 1-4 Calculations

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

3816 .44
[18'3036 3(r,-32)+273.15-46.13
e
Pv =
254
Where:
Ts = average sample gas temperature (°F) = 285.36 °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 Celisius conversion factor = 5/9 °CI°F
32 = temperature conversion (°F) = 32 °F
P, = vapor pressure, actual (in. Hg) = 29.37 in. Hg
5. Water vapor pressure at gas temperature greater than 212°F (in. Hg)
P, = P,
Where:
P = absolute sample gas pressure (in. Hg) = 29.37 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.37 in.Hg .
6. Moisture measured in sample (% by volume)
B — sztd
wo .
( mstd + Vw:ld )
Where:
Vstd = volume of gas sampled through the dry gas meter at standard = 79.232 dscf
conditions (dscf)
Vastd = volume of water collected at standard conditions {scf) = 28.37 scf
Buo = proportion of water measured in the gas stream by volume = 0.2636
= 26.36 %
7. Saturated moisture content (% by volume)
P,
'B ws =
PS
Where:
P = absolute sample gas pressure (in. Hg) = 29.37 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.37 in. Hg
Bys = proportion of water vapor in the gas stream by volume at 1.0000
saturated conditions = 100.00 %
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 EPA Method 1-4 Calculations
Unit 3 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 = 4.0000
saturated conditions
Buo = proportion of water measured in the gas stream by volume = 0.2636
By = actual water vapor in gas = 0.2636
= 26.36 %
9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)
N,+CO = =100-C0O,-0,
Where:
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.8 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.1 %
100 = conversion factor (%) = 100 %
. N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 81.07 %
.10. Molecular weight of dry gas stream (Ib/tb-mole)
(8(0) O. N,+CO
M, (04,0 C%) (1, )2 L (ag,, ) P2t CO)
(100 (100 : (100
Where:
Mcoz = molecular weight of carbon dioxide (Ib/1b-mole) = 44.00 Ib/Ib-mole
Moz = molecular weight of oxygen (Ib/lb-mole) = 32.00 Ib/Ib-mole
Myz+co = molecular weight of nitrogen and carbon monoxide (Ib/lb-mole} = 28.00 Ib/lb-mole
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.8 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.1 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 81.1 %
100 = conversion factor (%) = 00 %
My .= dry molecular weight of sample gas (Ib/ib-mole) = 29.93 Ibflo-mole
11. Molecular weight of sample gas (Ib/lb-mole)
M, =(M,)1-B,)+M,,)B,)
Where:
B, = proportion of water vapor in the gas stream by volume = 0.2636
My = dry molecular weight of sample gas (Ib/lb-mole) = 29.93 Ib/ib-mole
Muzo = molecular weight of water (Ib/lb-mole) = 18.00 lb/ib-mole
M = molecular weight of sample gas, wet basis (Iblb-mole) = 26.79 Ib/Ib-mole
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Wheelabrator North Broward, Inc. .
Clean Air Project No: 12218 EPA Method 1-4 Calculations

Unit 3 FF Outlet '

12. Velocity of sample gas (ft/éec)

v, —(K XC )(— T, +460)

Where:
K, = velocity pressure constant = 85.49
C = pitot tube coefficient = 0.81
M, = wet molecular weight of sample gas, wet basis (Ib/lb-mole) = 26.79 Ib/Ib-mole
Ps = absolute sample gas pressure (in. Hg) = 29.37 in. Hg
Ts = average sample gas temperature (°F) = 285.36 °F
NAP = average square roots of velocity heads of sample gas (in. H,0) = 0.727 vin. H,0
460 = °F to °R conversion constant = 460
Vs = sample gas velocity (ft/sec) = 49.23 ft/sec

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

0, = (60)(4,)(,)

Where:
A = cross sectional area of sampling location (ftz) = 64.00 f
Vs = sample gas velocity (ft/sec) = 49.23 ft/sec
60 conversion factor (sec/min) = 60 sec/min
Q, = volumetric flow rate at actual conditions (acfm) = 189,031 acfm

14, Total flow of sample gas (scfm)

o 68+ 460
¢ 29. 92 T +460

Where
Q, = volumetric flow rate at actual conditions (acfm) = 189,031 acfm
Ps = absolute sample gas pressure (in. Hg) = 29.37 in. Hg
29.92 = standard pressure (in. Hg) = 20.92 in. Hg
T = average sample gas temperature (°F) = 285.4 °F
68 = standard temperature (°F) = 68 °F
460 = °F to °R conversion constant = 460
Q, = volumetric flow rate at standard conditions, wet basis (scfm) = 131,428 scfm

15. Dry flow of sample gas (dscfm)

Qstd =(Qs)(l—Bw)

Where:
By = proportion of water vapor in the gas stream by volume = 0.2636
Q, = volumetric flow rate at standard conditions, wet basis (scfm) = 131,428 scfm
Qqa = volumetric flow rate at standard conditions, dry basis (dscfm) = 96,778 dscfm
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 FF Qutlet

16. Dry flow of sample gas cormrected to 7%0, {dscfm)

Qs = (Qsld )(M:—O_z]

20.9-7
Where:
Qsia = volumetric flow rate at standard conditions, dry basis (dscfm)
O, = proportion of oxygen in the gas stream by volume (%)
209 - = 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 (Qgq example)

Qu-w = (Qsld—min )(60)

Where
Qgtg-min = volumetric flow rate, english units (f%/min)
60 = conversion factor (min/hr)
Qiy4onr = volumetric flow rate, hourly basis (dscf/hr)

18. Metric Conversion of Gas Volumes (Qg4 €example)

60
Q std -metric = (Q:ld —english {—)

35.31
Where:
Quaengisn = volumetric flow rate, english units (ft’min)
35.31 = conversion factor (f/m®)
60 = conversion factor (min/hr)
Qsig-metric = volumetric flow rate, metric units (m>hr)

19. Standard to Normal Conversion of Gas Volumes (Q,4 example)

32 + 460
QNormaI = (Q:!d —metric (——_—]

68 + 460
Where:
Qitg-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)
Qnarmal = volumetric flow rate, metric units (dry Nmhr)
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 3 FF Outlet

20. Percent isokinetic (%)

_ (0.09450)(T, + 460)¥,....)

T (e ele)e): - B,)

= diameter of nozzle (in)

= proportion of water vapor in the gas stream by volume

= absolute sample gas pressure (in. Hg)

= average sample gas temperature (°F)

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

= sample gas velocity (ft/sec)

= total sampling time (min)

= conversion constant

= °F to °R conversion constant

= percent of Isokinetic sampling (%)

21. Alternative Method 5 Post-Test Meter Calibration Factor

Pbar
AH

My
VAH.g
0.0319
28.96
13.6
460

Yoo

_ Vg [(0.0319)(Tm+4A62(23_96) i)
m\’ (AH@)(I;MM'_I—BB)(MJ)

avg

= total sampling time (min)

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

= average dry gas meter temperature (°F)

= dry gas meter orifice coefficlent

= barometric pressure (in. Hg)

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

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

= average of square root of pressure drop across meter orifice

= conversion constant

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

= conversion factor (in. H,Ofin. Hg)

= °F to °R conversion constant

= altemative Method 5 post-test meter calibration factor
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EPA Method 1-4 Calculations

in.

in. Hg
°F
dscf

fi/sec
min

%

min
def

°F

in. Hg

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

Ib/lb~-mole
in.H,Ofin. Hg




LOGIC FOR TREATING DETECTION LIMITS

(mercury only)

1. Logic for Determining Total Blank (M+q,.¢) from & Fractions

CASE 1

All 5 fractions are D. -
Rule
ND =0 Mrotals = Sum D, 1-5
ND=1x Mrota B = Sum D, 1-5

ND=0.5x Migyp=SumD, 1-5

CASE 2
1 to 4 fractions are ND

Mrotre = Sum D
Mrotal-s = Sum D
Mroters = SUM D

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

CASE 1

All 5 fractions are D.
Rule
ND =0 Mrgtars = Sum D, 1-5
ND=1x Mrgtars = Sum D. 1-5

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

CASE 2
1 to 4 fractions are ND

Mrears = Sum D
Myotars = < [Sum D + Sum ND]J

CASE 3
All 5 fractions are ND

Mgz = < Sum ND
Mrgae = < Sum ND
Mol = < 0.5 Sum ND

CASE 3
All 5 fractions are ND

Moars = < Sum ND
Mygars = < Sum ND

Mgals = < [SUMD+0.5 SUMND Myge.s = < 0.5 Sum ND

3. Logic for Determining Maximum Allowable Blank Correction (My.p_aiow)

CASE 1
All § fractions are D.
Mrotars = D
Rule
ND =0 Mrgallow = M29 Rule
ND=1x My.g.allow = M29 Rule

ND=0.5%x Mr.g.aiow = M29 Rule

CASE 2
1to 4 sample fractions are ND
MTotas = D

Mr.p.atow = M29 Rule’
M1 allow = M29 Rule’
Mr.g-alow = M29 Rule’

* M29 rule using only detected sample quantities for logical comparisons.

4. Logic for Determining Blank-Corrected Sample Amount (m,)

CASE 1
All 5 fractions are D.
Mtgtars = Mr-g-anow = MIN(MDL)

Rule
ND =0 mp=Mrgars - Mr.galiow
ND=1x My = Mrotars = M1.gzliow

ND=0.5x Mg = Mrgtars - Mr-g-aliow

Definitions and Notes

CASE 2
1 to 4 sample fractions are ND
Motaks = Mr-g.aiow 2 MIN(MDL)

Mp = Mrotars = Mr-g-aliow
My = < [Myotars = MT.5-aiow)

My = < [Mypiar-s - MT.B-aliow)

CASE 3
All 5 fractions are ND

Mrotal-g = D

Mr.paiow = 0
MTB-allow = 0
M1.g-atow = 0

CASE 3
All 5 fractions are ND

Mtgtars aNd Mg aigw anything

Mg = < Migars
Mp = < Myoas
Mp = < Mrygtals

CASE 4

Any type of fractions
Myoars = ND
My.p.atow = 0
Mr.gatow = 0
M1g.aiow = 0

CASE 4

Any type of fractions

Motars = MT.panow < MIN(MOL,

m, = < MIN[MDL]
m, = < MIN[MDL]
m, = < MIN[MDL]

The term "Rule" refers to the rule being implemented for handling non-detectable quantities in summations.

MDL = minimum detection limit.
D = Detectable quantity reported as D.

ND = Non-Detectable quantity reported at a value of ND.
MIN[MDL] = lowest quantity of all detection limits for 5 fractions.
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Method 29 (Trace Metals) Mercury Analyte Calculations

Unit 3 FF Outlet .

USEPA Method 29 (Trace Metals)
Mercury Analyte Calculations

Sample data taken from Run 1

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

062513 101038
1. Total blank amount {ug) N
n
mlulaI—B = Z mi—B
i=1
Where:
Mypg = mercury amount in blank for Fraction 1b = <0.1000 Hg
Map.p = mercury amount in blank for Fraction 2b = <0.2000 ug
Mazs = mercury amount in blank for Fraction 3a = <0.2000 ug
Mipg = mercury amount in blank for Fraction 3b = <0.5000 Hg
Mic.g = mercury amount in blank for Fraction 3c = <0.4000 Hg
Miga1 = total amount of mercury in blank = <1.4000 Hg
2. Total sample amount (ug)
n
M total -5 = Z m;_s
i=1
Where:
Mips = mercury amount in sample for Fraction 1b = <0.1000 Hg
Mays = mercury amount in sample for Fraction 2b = 13.1804 HO
Maa.s = mercury amount in sample for Fraction 3a - = <0.2000 Mg
Map.s = mercury amount in sample for Fraction 3b = <0.5000 ug
Mag.s = mercury amount in sample for Fraction 3c = <0.4000 Hg
Migtal-s = total amount of mercury in sample = 13.1804 Hg
3. Allowable blank correction {ug)
M7 _p_altow =My g M 5 0.6
M r_p_attow = MAx [0.6, MIN (m woat-5> 0-05 XM gy )] i m g5 > 0.6
Where:
Mioials = total amount of mercury in blank = <1.4000 ug
Miotars = total amount of mercury in sample = 13.1804 Hg
0.05 XMyas = 5% 0f Mygrars ' = 0.6590 ug
MAX = arithmetic operator that retumns the maximum of two values
MIN = arithmetic operator that retumns the minimum of two values
MT.B-sllow = total allowable blank correction = 0.0000 ug

NOTE: In this case, the second criteria applies.
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Methad 29 (Trace Metals) Mercury Analyte Calculations

Unit 3 FF Outlet

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

m, = mtolal—S - mT—-B-alIow
Where:
Miotars = total amount of mercury in sample = 13.1804 Hg
Me.5-allow = total allowable blank correction v = 0.0000 ug
m, = total mercury in sample corrected for allowable blank = 13.1804 Mg

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

m_s
mn—-i = ( }mn )
mtolal—S

Where:
m, = total mercury in sample corrected for allowable btank . = 13.1804 ug
Mypg = mercury amount in sample for Fraction 1b = <0.1000 g
Maps = mercury amount in sample for Fraction 2b = 13.1804 ug
M3a.g = mercury amount in sample for Fraction 3a = <0.2000 ug
Map-g = mercury amount in sample for Fraction 3b = <0.5000 ug
Maes = mercury amount in sample for Fraction 3c = <0.4000 ug
Migtars = total amount of mercury in sample = 13.1804 ug
Mp.1p = mercury corrected for blank - prorated for Fraction 1b = <0.1000 ug
My2p = mercury corrected for blank - prorated for Fraction 2b = 13.1804 Hg
Mp.3a = mercury corrected for blank - prorated for Fraction 3a = <0.2000 Hg
Ma.3p = mercury corrected for blank - prorated for Fraction 3b =  <0.5000 Hg
Mp.ac = mercury corrected for blank - prorated for Fraction 3c = <0.4000. g
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Wheelabrator North Broward, Inc. o
Clean Air Project No: 12218 USEPA Method 29 (Trace Metals) Mercury Sample Calculations
Unit 3 FF Qutlet .

USEPA Method 29 (Trace Metals)
Mercury Sample Calculations

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

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

082513 101133
1. Mercury concentration (Ib/dscf) K
m, | 2.205x107
Cu 7 10°
mstd
Where:
m, = mercury collected in sample (fotal ug) = 13.1804 Hg
Vistd = volume metered, standard (dscf) = 79.2321 dscf
2.205x10° = conversion factor (lb/g) = 2.205E-03 Ib/g
108 = conversion factor (g/g) = 1.0E+06 pug/g
Cea = mercury concentration (lb/dscf) = 3.6681E-10 Ib/dscf

2. Mercury concentration (ug/dscm)

c,, =(an )(35.31)

mstd
Where:
m, = mercury collected in sample (total ug) =  13.1804 ug
Vinstd = volume metered, standard (dscf) = 79.2321 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Cy = mercury concentration (pg/dscm) = 56.8739E+00 pg/dscm

3. Mercury conéentration (mg/dscm)

C | m, (35.31)
“ Vs J\ 1000

Where:
m, = mercury collected in sample (total pg) = 13.1804 Hg
Vst = volume metered, standard (dscf) = 79.2321 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
1000 = conversion factor {(ug/mg) = 1000 ug/mg
Cy = mercury concentration (mg/dscm) =  5.8739E-03 mg/dscm
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W heelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Method 29 (Trace Metals) Mercury Sample Calculations
‘ Unit 3 FF Qutlet

4. Mercury concentration (ug/Nm3 dry)

C., =[ . )(35,31)(_6&90_)
V.o 32 + 460
Where:
m, = mercury collected in sample (total pg) = 13.1804 Hg
Vst = volume metered, standard (dscf) = 79.2321 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscffdsem
68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F to °R conversion constant = 460
Csa = mercury concentration (ug/Nm3 dry) = 6.3037E+00 pg/Nm3 dry

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

_ 209 -x
Csdr - Csd Yy
209 -0,
Where:
Csy = mercury concentration (lb/dscf) = 3.6681E-10 Ib/dscf
X = oxygen content of corrected gas (%) = 7.0 %
0, : = proportion of oxygen in the gas stream by volume (%) = 9.1 %
20.9 = oxygen content of ambient air (%) = 20.9 %
‘ . Caax = mercury concentration corrected to x% oxygen (Ib/dscf) =  43331E-10 Ib/dscf @ x%0;
6. Mercury concentration corrected to y% carbon dioxide (b/dscf example)
C =c,| -2
sdy sd C o) R
Where:
Csq = mercury concentration {{b/dscf) = 3.6681E-10 Ib/dscf
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = propaortion of carbon dioxide in the gas stream by volume (%) = 9.8 %
Ceay = mercury conc. corrected to y% carbon dioxide (Ib/dscf) = 4.4915E-10 Ib/dscf @ y%CO,

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

Ca = Csd (&)
Q,

Where:
Ceq = mercury concentration (Ib/dscf) = 3.6681E-10 Ib/dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 96,778 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 189,031 acfm
Ca = mercury concentration at actual gas conditions (lb/acf) = 1.8779E-10 Ib/acf
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Unit 3 FF Qutlet - .

8. Mercury emission rate (lb/hr)

2.205x107
E Ib/hr = ( m" J( - J(Q.ﬂd )(60)

6
Vm:ld 1 0

Where:
m, = mercury collected in sample (total ug) = 13.1804 v
Vinstd = volume metered, standard (dscf) = 79.2321 dscf
2.905x10° = conversion factor (Ib/g) = 2205E-03 lb/g
10° = conversion factor (ng/g) = 1.0E+06 ug/g
Qe = volumetric flow rate at standard conditions, dry basis (dscfm) = 96,778 dscfm
60 = conversion factor {min/hr) = 60 min/hr
Ebmr = mercury emission rate (lb/hr) = 2.1299E-03 Ib/hr

9. Mercury emission rate (g/s)

E — mu Qstd
8 V,a \10°)60)
mstd
Where: ]
m, = mercury collected in sample (total pg) = 13.1804 ug
Vinstd = volume metered, standard (dscf) = 79.2321 dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 96,778 dscfm
10° = conversion factor (ug/g) = 1.0E+06 ugig
60 = conversion factor (sec/min) = 60 sec/min
Egs = mercury emission rate (g/s) = 2.6832E-04 g/s

10. Mercury emission rate (Ton/yr)

E,,, =[ m, )(2.205 x1072 )( o )(60)( Cap )

V o 10° 2000

Where:
m, = mercury collected in sample (total pg) = 13.1804 g
Vinsid = volume metered, standard (dscf) = 79.2321 dscf
2.205x10° = conversion factor (lb/g) = 2.205E-03 Ib/g
10° = conversion factor (ug/g) = 1.0E+06 pglg
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 96,778 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
Evyr = mercury emission rate (Ton/yr) = 0.3291E-03 Ton/yr
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‘ Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 3 FF Outlet
USEPA Method 29 (Trace Metals)

Sampling, Velocity and Moisture Parameters

Run No. . 1 2 3 4 Average

Date (2013) Jun 4 Junb Jun § Juns

Start Time (approx.) 11:51 07:32 10:02 12:30

Stop Time (approx.) 14:03, 09:44 12:13 14:42

Sampling Conditions
Ya Dry gas meter comrection factor 0.9976 0.9976 0.9976 0.9976
C, Pitot tube coefficient 0.8140 0.8140 0.8140 0.8140
Py Static pressure (in. H;0) -9.3000 -9.8000 -10.0000  -9.9000
A, Sample location area (f) 64.0000 64.0000 64.0000 64.0000
Poar  Barometric pressure (in. Hg) 30.05 29.95 29.95 29.95 29.9750
D, Nozzle diameter (in.) 0.2750 0.2750 0.2750 0.2750
0, Oxygen (dry volume %) 9.1333 9.2333 9.4000 9.1333 9.2250
CO, Carbon dioxide (dry volume %) 9.8000 10.1333 9.4000 9.6667 9.7500
N,+CO Nitrogen plus carbon monoxide (dry volume %} 81.0667 80.6333 81.2000 81.2000 81.0250
Vie Total Liquid collected (ml) 602.80 " 580.90 506.90 500.50
Vim Volume metered, meter conditions (ft*) 83.1000 78.0500 72.9750 74.7500
T Dry gas meter temperature (°F) 96.4600 94,4200 97.5000 100.1000
T, Sample temperature (°F) ) 285.3600 285.5600 285.1600 285.5200 285.4000
AH Meter box orifice pressure drop (in. H,0) 1.3520 1.1916 1.0644 1.1064
5] Total sampling time (min) 125.0 125.0 - 125.0 125.0

Flow Resuits
Vusd  Volume of water collected (ft%) 28.3678 27.3372 23.8547 23.5535 25.7783

‘ Vmsa  Volume metered, standard (dscf) 79.2321 74.4140 69.1695 70.5303 73.3364

P, Sample gas pressure, absolute (in. Hg) 29.3662 29.2294 29.2147 29.2221 29.2581
P, Vapor pressure, actual (in. Hg) 29.3662 29.2294 29.2147 29.2221 29.2581
B.o - Moisture measured in sample (% by volume) 26.3641 26.8667 25.6436 25.0346 25.9773
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000 100.0000
By Actual water vapor in gas (% by volume) 26.3641 26.8667 25.6436 25.0346 259773
VAP  Velocity head (vin. H,0) 0.7267 0.7020 0.6625 0.6665 0.6894
My MW of sample gas, dry (Ib/lb-mole) 29.9333 29.9907 29.8800 29.9120 29.9290
M, MW of sample gas, wet (Ib/Ib-mole) 26.7872 26.7692 26.8335 26.9299 26.8300
A Velocity of sample (ft/sec) 49.2269 47.6882 44.9447 451470 46.7517
%l Isokinetic sampling (%) 101.6851 99.7516 -  96.7597 97.4458 98.9105
Q, Volumetric flow rate, actual (acfm) 188,031 183,123 172,588 173,365 179,527
Q; Volumetric flow rate, standard (scfm) 131,428 126,693 119,408 119,918 124,362
Qg Volumetric flow rate, dry standard (dscfm) 96,778 92,655 88,788 89,897 92,029
Quq;  Volumetric flow rate, dry std@7%0O; (dscfm) 81,925 ° 77,768 73,457 76,100 77,312
Q, Volumetric flow rate, actual (act/r) 11,341,868 10,987,361  10,355256 10,401,879 10,771,591
Q, Volumetric flow rate, standard (scf/hr) 7,885,663 7,601,569 7,164,488 7,195,080 7,461,700
Qstd Volumetric flow rate, dry standard (dscf/hr) 5,806,676 5,569,279 5,327,258 5,393,819 5,521,758
Q, Volumetric flow rate, actual (m*hr) 321,208 311,169 293,267 294,587 305,058
Q, Volumetric flow rate, standard (m%/hr) 223,327 215,281 202,903 203,769 211,320
Qqa  Volumetric flow rate, dry standard (dry m*hr) 164,448 157,442 150,871 152,766 156,379
Quazr  Volumetric flow rate, dry std@7%Q; (dry m*hr) 139,209 132,146 124,821 129,312 131,372
Q, Volumetric flow rate, normal (Nm’/hr) 208,100 200,603 189,068 189,876 196,912
Qg Volumetric flow rate, dry normal (Nm®hr) 153,236 146,707 140,584 142,341 145,717
Quiz  Volumetric flow rate, dry normal @7%0, (Nm>hr) 129,718 123,136 116,311 120,495 122,415

Comments: 082513 101038
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 3 FF Outlet
USEPA Method 29 (Trace Metals)
Mercury (Hg) Emission Parameters
Run No. 1 2 3 4 Average
Date (2013) Jun 4 Jun s Jun 5 Jun §
Start Time (approx.) 11:51 07:32 10:02 12:30
Stop Time (approx.) 14:03 09:44 12:13 14:42
Process Conditions
Re Steam Production Rate - (klbs/hour) 183.7 178.4 176.9 177.1 179.0
Py Fabric Filter Inlet Temperature - (°F) 292 290 290 290 290
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760 8,760 8,760 8,760
Gas Conditions
0, Oxygen (dry volume %) 9.1333 9.2333 9.4000 9.1333 9.2250
CO,  Carbon dioxide (dry volume %) 9.8000 10.1333 9.4000 9.6667 9.7500
Ts Sample temperature (°F) 285.3600 285.5600 285.1600 285.5200 285.4000
Bw Actual water vapor in gas (% by volume) 26.3641 26.8667 25.6436 25.0346 25.9773
Gas Flow Rate '
Q. Volumetric flow rate, actual (acfm) 189,031 183,123 172,588 173,365 179,527
Q, Volumetric flow rate, standard (scfm) 131,428 126,693 119,408 119,918 124,362
Qg Volumetric flow rate, dry standard (dscfm) 96,778 92,655 88,788 89,897 92,029
Sampling Data .
Vmsda  Volume metered, standard (dscf) 79.2321 74.4140 69.1695 70.5303 73.3364
%I Isokinetic sampling (%) 101.6851 99.7516 96.7597 97.4458 98.9105
Laboratory Data
My Fraction 1B (pg) <0.1000 <0.1000 <0.1000 <0.1000
Mpep  Fraction 2B (ug) 13.1804 10.4849 10.1246 12.4097
M3  Fraction 3A (ug) <0.2000 <0.2000 <0.2000 <0.2000
Mya,  Fraction 3B (pg) <0.5000 <0.5000 <0.5000 <0.5000
Mpa.  Fraction 3C (pg) <0.4000 <0.4000 <0.4000 <0.4000
M, Total matter corrected for allowable blanks (ug) 13.1804 10.4849 10.1246 12.4097
Mercury Resulits - Total
Coa Concentration (Ib/dscf) 3.6681E-10  3.1068E-10  3.2275E-10  3.8797E-10  3.4705E-10
C.7  Concentration @7% O, (Ib/dscf) 4.3331E-10  3.7016E-10  3.9011E-10  4.5831E-10  4.1297E-10
Cuiz  Concentration @12% CO, (Ib/dscf) 44915E-10  3.6792E-10 4.1203E-10 4.8161E-10  4.2768E-10
Ca Concentration (Ib/acf) 1.8779E-10  1.5720E-10  1.6604E-10 2.0118E-10  1.7805E-10
Cu Concentration {pg/dscm) 5.8739E+00 4.9752E+00 5.1684E+00 6.2127E+00 5.5576E+00
Caa7 Concentration @7% O, (pg/dscm) 6.9388E+00 5.9276E+00 6.2471E+00 7.3391E+00 6.6132E+00
Cu12  Concentration @12% CO; (pg/dscm) 7.1925E+00 5.8916E+00 6.5980E+00 7.7124E+00 6.8486E+00
Cu Concentration (mg/dscm) 5.8739E-03 4.9752E-03  5.1684E-03  6.2127E-03  5.5576E-03
Cear Concentration @7% O, (mg/dscm) 6.9388E-03  5.9276E-03 6.2471E-03  7.3391E-03  6.6132E-03
C.1z  Concentratlon @12% CO, (mg/dscm) 7.1925E-03  5.8916E-03  6.5980E-03  7.7124E-03  6.8486E-03
C. Concentration (ug/m” (actual wet)) 3.0072E+00 2.5173E+00 2.6589E+00 3.2216E+Q0 2.8513E+00
Ca  Concentration (ug/Nm? dry) 6.3037E+00 5.3392E+00 5.5466E+00 6.6673E+00  5.9642E+00
Cear Concentration @7% O, (ug/Nm? dry) 7.4466E+00 6.3613E+00 6.7042E+00 7.8761E+00 7.0970E+00
Carz  Concentration @12% CO, (pg/Nm? dry) 7.7188E+00 6.3227E+00 7.0808E+00 8.2767E+00  7.3498E+00
Epne  Rate (Ib/hr) 2.1298E-03  1.72726-03  1.7194E-03  2.0926E-03  1.9173E-03
Egs Rate (g/s) 26832E-04 2.1758E-04 2.1660E-04 2.6362E-04 2.4153E-04
Ery  Rate (Toniyr) 9.3291E-03  7.5650E-03  7.5309E-03 9.1657E-03  8.3977E-03
Erg Rate - Fd-based (Ib/MMBtu) 6.2351E-06 5.3264E-06 5.6135E-06 6.5948E-06  5.9424E-06
Ege Rate - Fc-based (Ib/MMBtu) 6.8121E-06 5.5800E-06 6.2491E-06 7.3045E-06 6.4864E-06

Prepared by Clsan Alr Engineering Proprietary Software
SS Meotals-1 Version 2008-12¢

Copyright © 2008 Clean Air Enginearing Inc.



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 FF Qutlet

USEPA Method 29 (Trace Metals)

Mercury (Hg) Emission Parameters (continued)

Run No.

Date (2013)
Start Time (approx.)
Stop Time (approx.)

Mercury Results - Front Half
Caug Concentration (Ib/dscf)

Csaz  Concentration @7% O, (Ib/dscf)
Csi12  Concentration @12% CO, (Ib/dscf)

Ca Concentration (Ib/acf)
Csa Concentration (pg/dscm)

Cear  Concentration @7% O, (pg/dscm)
Ceq12 Concentration @12% CO; (pg/dscm)

Caa Concentration (mg/dscm)

Caa7 Concentration @7% O, (mg/dscm)
C.i12  Concentration @12% CO, (mg/dscm)
C. Concentration (ug/m® (actual,wet))

C.  Concentration (ug/Nm? dry)

Csr  Concentration @7% O, (ug/Nm® dry)
Cea12  Concentration @12% CO, (ug/Nm? dry)

Ewpne  Rate (Ib/hr)

Egr Rate (g/s)

Erpe Rate (Ton/yr)

Erqg Rate - Fd-based (Ib/MMBtu)
Egc Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Ar Enginooring Proprintary Software
S5 Mstals-1 Varsion 2008-12c

Copyiight @ 2008 Clean Air Enginsaring Inc.

Jun 4
1151
14.03

<2.7830E-12
<3.2875E-12
<3.4077E-12
<1.4248E-12
<4 4565E-02
<5.2645E-02
<5.4570E-02
<4.4565E-05
<5,2645E-05
<5.4570E-05
<2.2816E-02
<4,7826E-02
<5.6497E-02
<5.8563E-02

'<1.6160E-05

<2.0357E-06
<7.0780E-05
<4.73086E-08
<5.1684E-08

Separate Front Half Resulits

Jun5
07:32
09:44

<2.9632E-12
<3.5304E-12
<3.5090E-12
<1.4993E-12
<4.7451E-02
<5.6534E-02
<5.6192E-02
<4.7451E-05
<5.6534E-05
<5.6192E-05
<2.4009E-02
<5.0923E-02
<6.0671E-02
<6.0303E-02
<1.6473E-05
<2.0752E-06
<7.2152E-05
<5.0800E-08
<5.3220E-08

Jun
10:02
1213

<3.1878€-12
<3.8531E-12
<4,0696E-12
<1.6400E-12
<5.1049E-02
<6.1702E-02
<6.5168E-02
<5.1049E-05
<6.1702E-05
<6.5168E-05
<2.6262E-02
<5.4784E-02
<6.6217E-02
<6.9937E-02
<1.6982E-05
<2,1394E-06
<7.4383E-05
<5.5444E-08
<6.1722E-08

4

Jun5
12:30
14:42

<3.1263E-12
<3.6931E-12
<3.8809E-12
<1.6211E-12
<5.0064E-02
<5.9140E-02
<6.2148E-02
<5.0064E-05
<5.9140E-05
<6.2148E-05
<2.5960E-02
<5.3727E-02
<6.3468E-02
<6.6695E-02
<1.6863E-05
<2.1243E-06
<7.3859E-05
<5.3142E-08
<5.8861E-08

Average

<3.0151E-12
<3.5910E-12
<3.7168E-12
<1.5463E-12
<4.8282E-02
<5.7505E-02
<5.9519E-02
<d4,8282E-05
<5.7505E-05
<5.9519E-05
<2.4762E-02
<5.1815E-02
<6.1713E-02
<6.3875E-02
<1.6619E-05
<2.0937E-06
<7.2793E-05
<5.1673E-08
<5.6372E-08

062513 101038
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 FF Outlet
USEPA Method 29 (Trace Metals)
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 1-3 Results

Run No. 1 2 3 q Average
Date (2013) Jun4 Jun5 Juns Jun 5
Start Time (approx.) 11:51 07:32 10:02 12:30
Stop Time (approx.) 14:03 09:44 12:13 14:42

Mercury Results - Impingers 1-3 Solution

Ces Concentration (Ib/dscf) 3.6681E-10  3.1068E-10  3.2275E-10  3.8797E-10  3.4705E-10
[ o Concentration @7% O, (Ib/dscf) 4.3331E-10  3.7016E-10  3.9011E-10 4.5831E-10  4.1297E-10
Cui2  Concentration @12% CO, (Ib/dscf) 4.4915E-10  3.6792E-10  4.1203E-10 4.8161E-10  4.2768E-10
C, Concentration (Ib/acf) 1.8779E-10  1.5720E-10  1.6604E-10  2.0118E-10  1.7805E-10
Cy Concentration (pg/dscm) 5.8739E+00 4.9752E+00 5.1684E+00 6.2127E+00 5.5576E+00
Cea7 Concentration @7% O, (ug/dscm) 6.9388E+00 5.9276E+00 6.2471E+00 7.3391E+00 6.6132E+00
Caiz  Concentration @12% CO, (pg/dscm) 7.1925E+00 5.8916E+00 6.5980E+00 7.7124E+00 6.8486E+00
Caa Concentration (mg/dscm) 5.8739E-03 4.9752E-03 5.1684E-03 6.2127E-03  5.5576E-03
Cea7 Concentration @7% O, (mg/dscm) 6.9388E-03  5.9276E-03  6.2471E-03  7.3391E-03  6.6132E-03
Cu2  Concentration @12% CO, (mg/dscm) 7.1925E-03 5.8916E-03 6.5980E-03 7.7124E-03  6.8486E-03
C, Concentration (ug}m3 (actuai wet)) 3.0072E+00 2.5173E+00 2.6589E+00 3.2216E+00 2.8513E+00
. Cy Concentration (pg/Nma dry) 6.3037E+00 5.3392E+00 5.5466E+00 6.6673E+00 5.9642E+00
C.7  Concentration @7% O; (ug/Nm® dry) 7.4466E+00 6.3613E+00 6.7042E+00 7.8761E+00 7.0970E+Q0
Cunz  Concentration @12% CO, (pg(Nm’ dry) 7.7188E+00 6.3227E+00 7.0808E+0Q0 8.2767E+00  7.3498E+00
Ewyy  Rate (Ib/hr) 21299E-03  1.7272E-03  1.7194E-03  2.0926E-03  1.9173E-03
Egs Rate (g/s) 2.6832E-04 2.1758E-04 2.1660E-04 2.6362E-04 2.4153E-04
Erpe Rate (Tonfyr) 9.3291E-03  7.5650E-03  7.5309E-03 9.1657E-03  8.3977E-03
Erg Rate - Fd-based (lb/MMBtu) 6.2351E-06 5.3264E-06 5.6135E-06 6.5948E-06 5.9424E-06
Ere Rate - Fc-based (Ib/MMBlu). 6.8121E-06 5.5800E-06 6.2491E-06  7.3045E-06 6.4864E-06

082513 101038
KMOK N
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 FF Outlet

USEPA Method 29 (Trace Metals)

Mercury (Hg) Emission Parameters (continued)

Run No.

Date (2013)
Start Time (approx.)
Stop Time (approx.)

Mercury Results - Impinger 4 Solution
Cea Concentration (Ib/dscf)

Cs7  Concentration @7% O, (Ib/dscf)
Ceq12  Concentration @12% CO, (Ib/dscf)

Ca Concentration (lb/acf)
Cea Concentration (ug/dscm)

Csaz  Concentration @7% O, (ug/dscm)
Csq12  Concentration @12% CO, (pg/dscm)

Csd Concentration (mg/dscm)

C«r  Concentration @7% O, (mg/dscm)
C.a12  Concentration @12% CO, (mg/dscm)
C. Concentration (ug/m® (actual,wet))

Cs«  Concentration (ug/Nm? dry)

Csw7  Concentration @7% O, (ug/Nm® dry)
Cwrz  Concentration @12% CO, (ug/Nm® dry)

Ejbme Rate (lb/hr)

Egss Rate (g/s)

E7ne  Rate (Tondyr)

Epqg Rate - Fd-based (Ib/MMBtu)
Ege Rate - Fc-based (lb/MMBtu)

Propsred by Clean Air Enginecring Proprislary Softwara
SS Melals-1 Version 2006-12¢

Capyright @ 2008 Cican Alr Engineering Inc.

Jun4
11:51
14:03

<5.5659E-12
<6.5750E-12
<6.8154E-12
<2.8496E-12
<8.9131E-02
<1.0529E-01
<1.0914E-01
<8.9131E-05
<1.0529E-04
<1.0914E-04
<4.5632E-02
<9.5652E-02
<1.1299E-01
<1.1713E-01
<3.2320E-05
<4.07 15E-06
<1.4156E-04
<9.4611E-08
<1.0337E-07

Separate Impinger 4 Results

Jun 5
07:32
09:44

<5.9263E-12
<7.0608E-12
<7.0180E-12
<2,9985E-12
<9.4902E-02
<1.1307E-01
<1.1238E-01
<9.4902E-05
<1.1307E-04
<1.1238E-04
<4.8017E-02
<1.0185E-01
<1.2134E-01
<1.2061E-01
<3.2946E-05
<4.1504E-06
<1.4430E-04
<1.0160E-07
<1.0644E-07

Jun 5
10:02
12:13

<6.3756E-12
<7.7062E-12
<8.1391E-12
<3.2799E-12
<1.0210E-01
<1.2340E-01
<1.3034E-01
<1.0210E-04
<1.2340E-04
<1.3034E-04
<5.2524E-02
<1.0957E-01
<1.3243E-01
<1.3987E-01
<3.3965E-05

<4.2787E-06 .

<1.4877E-04
<1.1089E-07
<1.2344E-07

4

Jun 5
12:30
14:42

<6.2526E-12
<7.3863E-12
<7.7619E-12
<3.2423E-12
<1.0013E-01
<1.1828E-01
<1.2430E-01
<1.0013E-04
<1.1828E-04
<1.2430E-04
<5.1920E-02
<1.0745E-01
<1.2694E-01
<1.3339E-01
<3.3726E-05
<4.2486E-06
<1.4772E-04
<1.0628E-07
<1.1772E-07

Average

<6.0301E-12
<7.1821E-12
<7.4336E-12
<3.0926E-12
<9.6564E-02
<1.1501E-01
<1.1904E-01
<9.6564E-05
<1.1501E-04
<1.1904E-04
<4,9523E-02
<1.0363E-01
<1.2343E-01
<1.2775€-01
<3.323%E-05
<4.1873E-06
<1.4559E-04
<1.0335E-07
<1.1274E-07

082513 101038
KMOK_N



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 FF Outlet

USEPA Method 29 (Trace Metals)
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 5-6 Results

Run No. 1 2 3 4 Average
Date (2013) Jun 4 Junb - JunS Jun 5
Start Time (approx.) 11:51 07:32 10:02 12:30
Stop Time (approx.) 14:03 09:44 12:13 14:42

Mercury Results - Filtered Permanganate Solution

Ce Concentration (Ib/dscf) <1.3915E-11 <1.4816E-11 <1.5930E-11 <1.5632E-11 <1.5075E-11
Cear Concentration @7% O, (Ib/dscf) <1.643BE-11 <1.7652E-11 <1.9266E-11 <1.8466E-11 <1.7955E-11
Csg12 ' Concentration @12% CO, (Ib/dscf) <1.7039E-11 <1.7545E-11 <2.0348E-11 <1.9405E-11 <1.8584E-11
Ca Concentration (Ib/acf) <7.1239E-12 <7.4963E-12 <8.1999E-12 <B.1056E-12 <7.7315E-12
Cy Concentration (pg/dscm) <2.2283E-01 <2.3725E-01 <2.5524E-01 <2.5032E-01 <24141E-01
Cur Concentration @7% O, (ug/dscm) <2.6323E-01 <2.8267E-01 <3.0851E-01 <2.9570E-01 <2.8753E-01
C.1z Concentration @12% CO, (ug/dscm) <2.7285E-01 <2.8096E-01 <3.2584E-01 <3.1074E-01 <2.9760E-01
Csd Concentration (mg/dscm) <2.2283E-04 <2 3725E-04 <2.5524E-04 <2.5032E-04 <2.4141E-04
Csz  Concentration @7% O, (mg/dscm) <2.6323E-04 <2.8267E-04 <3.0851E-04 <2.9570E-04 <2.8753E-04
Ce1z  Concentration @12% CO, (mg/dscm) <2.7285E-D4 <2.8096E-04 <3.2584E-04 <3.1074E-04 <2.9760E-04
C. Concentration (ug/m? (actual wet)) <1.1408E-01 <1.2004E-01 <1.3131E-01 <1.2980E-01 <1.2381E-01
Cad Concentration (ug/Nm® dry) <2.3913C-01 <25481E-01 <2.7302E-01 <2.6863E-01 <2.5907E-01
C.wr  Concentration @7% O, (Lg/Nm® dry) <2,8249E-01 <3.0335E-01 <3.3108E-01 <3.1734E-01 <3.0857E-01
Cu12  Concentration @12% CO, (ug/Nm?® dry) <2.9281E-01 <3.0152E-01 <3.4868E-01 <3.3348E-01 <3.1937E-01
Ewne  Rate (Ib/hr) <8.0799E-05 <8.2365E-05 <8.4912E-05 <B.4314E-05 <8.3097E-05
Ege Rate (g/s) <1.0179E-05 <1.0376E-05 <1.0897E-05 <1.0622E-05 <1.0468E-05
Erpe Rate (Ton/yr) <3.5390E-04 <3.6076E-04 <3.7191E-04 <3.6930E-04 <3.6397E-04
Erg Rate - Fd-based (Ib/MMBtu) <2.3663E-07 <2.5400E-07 <2.7722E-07 <2.6571E-07 <2.5836E-07
Ere Rate - Fc-based (Ib/MMBtu) <2.5842E-07 <2.6610E-07 <3.0861E-07 <2.9431E-07 <2.8186E-07
Mercury Resulits - HCI Rinse + HCI/MnO2 Precipitate
Cod Concentration (Ib/dscf) <1.1132E-11  <1.1853E-11 <1.2751E-11 <1.2505E-11 <1.2060E-11
Cear Concentration @7% O, (Ib/dscf) <1.3150E-11 <1.4122E-11 <1.5412E-11 <1.4773E-11 <1A4364E-11
Ceiz  Concentration @12% CO, (lb/dscf) <1.3631E-11  <1.4036E-11 <1.6278E-11 <1.5524E-11 <1.4867E-11
C. Concentration (Ib/acf} <5.6992E-12 <59971E-12 <6.5599E-12 <6.4845E-12 <6.1852E-12
Cua Concentration (pg/dscm) <1.7826E-01 <1.8980E-01 <2.0419E-01 <2.00256E-01 <1.9313E-01
Cea? Concentration @7% O, (pg/dscm) <2.1058E-01 <2.2614E-01 <2.4681E-01 <2.3656E-01 <2.3002E-01
Ce1z  Concentration @12% CO, (bg/dscm) <2.1828E-01 <2.2477E-01 <2.6067E-01 <2.4859E-01 <2.3808E-01 .
Cw ~ Concentration (mg/dscm) <1.7826E-04 <1.8980E-04 <2.0419E-04 <2.0025E-04 <1.9313E-04
Cwy  Concentration @7% O, (mg/dscm) <2.1058E-04 <2.2614E-04 <2.4681E-04 <2.3656E-04 <2.3002E-04
Cu12  Concentration @12% CO, (mg/dscm) <2.1828E-04 <2.2477E-04 <2.6067E-04 <2.4859E-04 <2.3808E-04
C, Concentration (pg/ma (actual,wet)) <9.1264E-02 <9.6035E-02 <1.0505E-01 <1.0384E-01 <9.,9047E-02
Cu Concentration (pg/Nm® dry) <1.9130E-01 <2.0369E-01 <2.1914E-01 <2.1491E-01 <2.0726E-01
C.r  Concentration @7% O, (ug/Nm? dry) . <2.25099E-01 <2.4268E-01 <2.6487E-01 <2.5387E-01 <2.4685E-01
Cu12z  Concentration @12% CO, (4g/Nm? dry) <2,3425E-01 <2 4121E-01 <2.7975E-01 <2.6678E-01 <2.5550E-01
Epne  Rate (Ib/hr) <6.4639E-05 <6.5892E-05 <6.7929E-05 <6.7451E-05 <6.6478E-05
Egrs Rate (g/s) <8.1430E-06 <B8.3008E-06 <B8.5575E-06 <8.4972E-06 <8.3746E-06
Eqpr Rate (Ton/yr) <2.8312E-04 <28B861E-04 <2.9753E-04 <2.9544E-04 <29117E-04
Egq Rate - Fd-based (Ib/MMBtu) <1.8922E-07 <2.0320E-07 <2.2178E-07 <2.1257E-07 <2.0669E-07
Er; . Rate - Fc-based (lb/MMBtu) <2.0673E-07 <2.1288E-07 <2.4689E-07 <2.3544E-07 <2.2549E-07
062543 101028
KMOK.N

Prepared by Clean Air Englnecring Propristary Software
5§ Metals-1 Version 2008-12¢

Copyright © 2008 Clean Alr Engineesing tnc.

C-8
End of Appendix



‘ WHEELABRATOR NORTH BROWARD, lNC Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-5

my ability, verified as accurate.

| QA/QC Initials: S_Qz @
‘ D"’“"’—ZZL | CleanAir.

|
1 herby certify that all pages contained within this Appendix have been reviewed and, to the best of

Revision 0, Final Report
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 FF Qutlet

USEPA Method 29 (Trace Metals)

Run No.

Date (2013)

Start Time (approx.)

Stop Time (approx.)

Total Duration of Test Run (min.)
Net Sampling Time (min.)

Sampling System Calibration Summary

Nozzle ID No:
D, Nozzle Diameter (in):

Probe ID No:
Co Pitot Coefficient:

Meter Box ID. No:

Ya Meter Box Yd - Field Sheet
Meter Box Yd - Database
Meter Box AH@ - Field Sheet
Meter Box AH@ - Database

Final Leak Check
(a) 4% of Sampling Rate (cfm)
(b) Allowable Rate from Method (cfm)
Aliowable Limit - minimum of a and b (cfm)
Actual Final Leak Rate (cfm)

Sample Volume
Minimum Volume Required (dscf)

Vinst Actual Sample Volume (dscf)

QA/QC Results

Jun 4
11:51
14:03
132
125

275-1
0.275

66-8-1
0.8140

66-13
0.9976
0.9976
1.7594
1.7594

0.0266
0.0200
0.0200
0.0030

30.00
79.232

Alternative Method 5 Post-Test Calibration (EPA ALT-009)

VAH,,, Average of Square Root of AH (in. W.C.)
Yqa Alternative Meter Calibration Factor
Variation from full-test Y, (average < £5%)

Mean Isokinetic Sampling Rate Variation
Minimum Allowable (%)

Maximum Allowable (%)
%I Actual Variation (%)
Point-by-Point Isokinetic Variation
Number of points <90%
Number of points >110%
Number of points <80%
Number of points >120%

Prepared by Clean A Engineering Proprielary Software
58 ISOKINETIC Verslon 20068-13e

Copyright © 2008 Clean Air Engineering Inc.

1.1614
0.9940
-0.4%

90
110
101.69

oo o

Jun 5
07:32
09:44
132
125

2751
0.275

66-8-1
0.8140

66-13
0.9976
0.9976
1.7594
1.7594

0.0250
0.0200
0.0200
0.0040

30.00
74.414

1.0806
0.9929
-0.5%

90
110
99.75

OO0 OO

Jun5
10:02
12:13
131
125

275-1
0.275

66-8-1
0.8140

66-13
0.9976
0.9976
1.7594
1.7594

0.0234
0.0200
0.0200
0.0030

30.00.

69.169

1.0298
1.0075
1.0%

90
110
96.76

OO 00O

Jun 5
12:30
14:42
132
125

275-1
0.275

66-8-1
0.814

66-13
0.9976
0.9976
1.7594
1.7594

0.0239
0.0200
0.0200
0.0030

30.00
70.530

1.0501
1.0047
0.7%

90
110
97.45

oo o

Average
0.2%

082513 101038
KMOK



| Nozzle Calibration Sheet

Client (what!shrafy

Proj

Calibratedby R .U/icore

Date

= Gfyliz -

(208994 b

(«(ﬂ;{,\ LV

0.1L7150

0.155 | 0.0150

0.2757¢C

COS008A-Nozzia xls, August 2004
Copyright © 20084 Clean Air Engingering, Inc.

&

CleanAir

ENGINEERING




Caliper Calibration Sheet

Calibrated by D.Leishman |
Calibration Date May 9, 2013 Expiration Date May 10, 2014
Caliper ID 12089946
Standard Caliper ID 101460021
Inside Jaw Check
Standard Caliper Caliper Deviation
Setting (in) Reading (in) (AD)
0.150 O,\AQ% |6.000%
0.300 O 2000 |0 0000
. 0.500 O.50C05% [0.000%
Outside Jaw Check
Standard Caliper Caliper Deviation
Setting (in) Reading (in) {(AD)
0.150 O.\D0O0 | 0.0000
0.300 0. 2005 | 06.000%
0.500 0. %000 | 0.0000

AD =

AD s 0.001 inch for every reading

maximum deviation between standard and caliper being calibrated

@

CleanAir.

ENGINEERING

QA/QCO@&
Date x/a/\3

now caliper cal shoel. Augusl 2004
Copyright © 2004 Claon Alr Engineorning. inc.



Clean Air Engineering - Meter Box Full Test Calibration

ir

Client: Source Reviewed By: R. REDEL Calibration Signature:
ID No: 66-13 Calibrated By: J. lvens Meter Box Yd: 0.9976
Dept No: 66 Date of Calibration: 03/13/13 Meter Box AH@: 1.7594
Meter Box Serial No; 66-13 Due Date of Calibration: 03/14/13 Barometer Serial No: W12637
Manufacturer Part No: 0028 Meter Box Vacuum: 1.0 in. H;0 Barometric Pressure: 29.36 in. Hg
“fime ‘Calibration
|_(min.) Results
Q AH AP Yo Initial | Final Net Initial Final Net in Out Avg. In Qut Avg. <] Ya AH@
0.394 0.50 4120 | 10000 | 0.000 5000 | 5000 | 107.600 | 112.701 | 5.101 650 5.0 65.00 80.0 77.0 78.50 12.52 1.0011 1.7483
0.394 050 4120 | 1.0000 [ 0.000 5.000 | 5000 | 112.701 | 117.802 | 5.101 65.0 65.0 65.00 81.0 78.0 78.50 12.51 1.0030 1.7423
0.684 1.50 4150 | 1.0000 | 0.000 | 10.000 | 10.000 | 127.800 | 138.085 | 10265 | &5.5 65.5 65.50 85.0 79.0 82.00 14,41 0.8973 17338
0.684 1.50 -1.50 | 10000 [ 0000 | 10.000 | 10000 | 138.085 [ 148342 | 10277 | 655 855 65.50 85.0 79.0 82.00 14.40 0.9961 1.7314
0.955 3.00 180 | 10000 | 0000 | 10000 | 10000 | 76700 | 86.884 | 10.184 | @50 §5.0 65.00 830 720 77.50 10.33 0.9933 1.8020
0.954 3.00 4180 | 10000 | 0.000 | 10.000 | 10000 | 86.884 | 97.093 | 10208 | 650 5.0 65.00 85.0 74.0 75.50 10.34 0.9846 1.7958
Averages 0.99756 1.75944
Py Barometric Pressure (in. Hg) Vol T,+460 § P, +AP/13.6 Average YD vs, Average CFM
Q  Flow Rate (cfm) Y, =(¥,) == _'_Vacuum Gauge
4H  Orifice Pressure differential (in. H,0) Vi | T, +460 ) P, +AH/13.6 1.0040 Standard | | Gauge
AP Inlat Pressure Differantial (in. H;0) A (in.Hg) {in.Hg)
Vs  GasMetor Voluma - Dry (%) v 54 5.0
Vg  Standard Meter Volume - Dry (™) er 10.0 10.0
Te ge Meter Box T ture ( °F) 0.031AM [ (T, +460)© 2 a 153 150
T.  Outlet Mater Box Temperature { °F) AH@ = ( )( (O ) g 20.0 200
Te  Average Standard Meter Temperature ( F) P(7,+460) | (V, XY,,) e 8 A 248 25.0
Yo  Mater Comection Fackor (unitess), Y <Y pt0.02 : | Sorst ]
Y&  Standard Meter Comeclion Factor (umitless) i ML@
AH@  Orifice Pressure Differenttal giving 0.75 cfm 17.64(V,,)(2.) 2394 £84 8
of alr at 68 °F and 26.92 in. Hg (in. H;0) Oz o b2 Average CFM
AH@) S AH@. 0.2 (7. + 460X @) g
(2] Duration of Run (minutes)
_Calibration Reference Information (Standard Meter) Meter Box Pre-Calibration Inspection
Referance Used: _ Wet Test Meter Serial No: 11AGS Posttive Leak Check: Pass Electrical Check:  Pass
Calibrated By: Martin Vaquero Date Cali d; 71222012 Negative Leak Check:  Pass  Pyrometer Chedd  Pass
Percent Emor; 0.245% Calibration Due Date: 71232013 Vacuum Gauge Check: Pass YD Tolerance: Pass
S S s Evgmming b Cum ik Eagiowenng + S00W. Wood Srast, 1400« SO0.23997 » warmatiwl. ENGILI NETER)

N G



¢ Meter Box - Pyrometer Calibration Sheet

Meter Box No: 66-13 Office: n/a
Calibrated by: J. Ivens Client: n/a
Date: 3/13/13 Job No: n/a
Temperature Scale Used: Fahrenheit Type of Calibration: Full-Test
.- Calibration - .-Pyrometer Reading
- 'Reference . s : each Channel.
$ettings: - LR
(°F 2 4 5 ) 7

Probe Filter | Imp Out Aux

51 51 51 52

101 101 102 102

152 151 152 152

202 201 202 202

252 251 252 252

302 301 302 302

352 351 352 352

402 401 402 402

452 451 452 452

. 502 500 502 502

552 551 552 552

600 602 602 600 602 602

Tolerance = +2°F difference from reference setting.

Calibration Reference Information

Reference Used: __ Omega CL23A

Calibrated By: _ JH Metrology
Calibration Report No: 1000164938

Calibration Due Date:

Serial No:

Date Calibrated:

T-225950

10/18/2012

10/18/2013

CDS00SC-Meter Fudl, April 20042

' Copyright © 2004 Clean Alr Englneerdng Inc. Ciean Alr Engineering « 500 W, Wood Street, IL 60067 «  800.223.3977 «  www.cleanalr.com

&

CleanAir.

ENGINEEFRING




Sample Probe Calibration

Probe Type: M5 with S-Type Pitot 1.D. Number: 66-8-1
Browards

oy

80512890 Units: °F

Reference Type: Thermocouple Reference 1.D. No: 15-078-39 Pyrometer 1.D. No:

Point No. Target Temp.| Reference Temp. | Indicated Temp.| Temp. Difference | % Difference*| Specification

1 Ambient 69 69 0 0.00%
2 200°F-250°F 248 249 -1 0.14% %Difference s 1.5

* Based on Absolute Temperature (Rankine)
Does thermocouple assembly meet specifications? YES

Reference Pitot 1.D. No: Wind Tunnel ' Reference Pitot Cp: 099
Pitot Side ‘A’ : ) Abs. Deviation Specification
Trial No. = | Reference AP Probe AP Probe Cys* | from Avg. Cu™ | Avg. G, Deviations < 0.01
1 0.559 0.823 0.816 0.001
2 0.555 0.823 0.813 0.001
3 0.555 0.820 0.815 0.000
Side ‘A’ Average Probe Cy)= 0.8145 - 0.0009
Pitot Side 'B' : Abs. Deviation Specification
Trial No. Reference AP Probe AP Probe C,s)* from Avg. Cum™ |  Avg. C, Deviations < 0.01
1 0.657 0.821 0.815 0.002
2 0.555 0.822 0.814 0.001
3 0.552 0.824 0.810 0.003
Side 'B' Average Probe Cpg= 0.8130 0.0019
'B’ Average C, Difference Specification

" 'A’ Average C, :
03814 - = IDiference] s 0.01

If "Yes", C,= Average of Side "A’' and 'B' Cp

Does assembly meet
YES -
values. If "No", Pitot must be replaced.

specifications?

Crisy = Cosmoy _A: " Deviation = ICP(S) - CP(Aor B)|

Probe Cp= 0.814 Calibrated by: S DOOLEY Date:  03/13/2013

&

CleanAir.

CDS002C-Pilol_TNL. Dec 2008 ENGINEERING
Copyright ® 2008 Cloan Alr Enginaering Inc.




Certificate of Calibration

&

4
2033001736 ACCREDITED
Page 1 of 2 Centificate
METROLOGY #1618.01

Customer Iuformation
On Site Calibration
CleanAir Engineering, Inc.
500 W. Wood Street
Palatine, IL 60067

PO #: 04380-64-65800
Reference #: 1232582dd
Account #: 09352MT
SO #: 32582

Instrument Identification
Location:

Model: Av4101C
Serial #: 8028301068

Instrument Id: 8028301068

Noun: Scale, 4100/0.1 Gram Digital
Mfr: Ohaus
Accuracy: 0.1 Gram repeatability, +0.3 Linearity

Certification Information

Reason For Service
Type Of Calibration
As Found Condition

. Calibration with Data
: Nomal
. In Tolerance

Technician: Eric Uphouse
Cal Date: 16 AUG 12
Cal Due: 16 AUG 13

As Left Condition: Left As Found Temperature: 21.0°C
Procedure: 33K6-4-41-1: Scales Humidity: 35.0%
v'InTolerance  x Out of Tolerance Calibration Data
Range Nominal As Found As Left Min Max
C Plate Repeatability ;

Center| 5.0 5.0 v As Found 4.9 5.1

Left Rear 5.0 5.0 v As Found 4.9 5.1

Right Rear 5.0 5.0 v As Found 49 5.1

. — e

No sampling plan or other procedure was used for this calibration. Measurements and information on this certificate are valid at
time of calibration only and any number of factors may cause calibration to drift out of tolerance prior to calibration due date.

This instrument has been calibrated using standards with accuracies traceable to the National Institute of Standards and Technology. derived
from natural physical constants, from ratio measurements, or compared to consensus standards.

The expanded uncertainty of the measurement process has not exceeded 25% of the tolerance allowed for the individual characteristics
measured, unless otherwise stated. The uncertainties are based on a 95% confidence level, K=2.

J.H. Meirology Co., Inc's Calibration Control System complies with applicable requirements of ANSI 2540-1-1994, ISO 9001, and ISO/[EC
17025-2005.

The results contained herein relate only to the item calibrated. This certificate shall not be reproduced except in full, without the written
approval of J.H. Metrology Co.. Inc.
i
¢ (/ ]
i
|

P ﬁ_prtaﬁc«}h 2
Date: Aug 19, 2012

Vice President |

Printed: 8/23/2012 13:08:36

JH Metrology Co, Inc. < 1801 Hicks Road, Unit E  Rolling Meadows, Illinois 60008 < Phone: (847) 991-0290 + Tax: (847) 991-0348



Certificate of Calibration @
2033001736 ACCREDITED

Page2of2 Centificate
T
METROLOGY #1618.01
v'InTolerance % Out of Tolerance Calibration Data
Range Nominal As Found As Left Min Max
Plate Repeatability
Left Front 5.0 5.0 v As Found 49 5.1
Right Front 5.0 5.0 v As Found 4.9 5.1
Center| 5.0 5.0 v As Found 49 5.1
Linearity
4100 Grams 100.0 100.0 v As Found 99.7 100.3
2000.0 1999.9 v As Found 1999.7 2000.3
4000.0 3990.8 v As Found 3999.7 4000.3
End of Datasheet i
Calibration Standards
NIST Traceable # Instrument ID# Description Model Calibration Date Date Due
1000150842 00941 Metric Weight Set, 12 Piece, Class 2 Unknown 03 NOV 2010 30 NOV 2012
1000152014 01088 Weight Set, 1mg - 200g, Class 1 Unknown 01 DEC 2010 31 DEC 2012 I

. o [ L .

No sampling plan or other procedure was used for this calibration. Measurements and information on this certificate are valid at
time of calibration only and any number of factors may cause calibration to drift out of tolerance prior to calibration due date.

This instrument has been calibrated using standards with accuracies traceable to the National Institute of Standards and Technology, derived
from natural physical constants, from ratio ements, or compared to us standards.

The expanded uncertainty of the measurement process has not exceeded 25% of the tolerance allowed for the individual characteristics
measured, unless otherwise stated. The uncertainties are based on a 95% confidence level, K=2.

J.H. Metrology Co., Inc's Calibration Control System complies with applicable requirements of ANSI Z540-1-1994, ISO 9001, and ISO/IEC
17025-2005.

The results contained herein relate only to the item calibrated. This certificate shall not be reproduced except in full, without the written
approval of JH. Metrology Co., Inc.

Vice President

Date: Aug 19, 2012

Printed: 8/23/2012 13:08:36
JH Metrology Co, Inc. * 1801 Hicks Road, Unit E * Rolling Meadows, lllinois 60008 « Phone: (847) 991-0290  Fax: (847) 991-0348




Traceable Certific

Hen oenér [LC

ie Yor Scale S/AQ- ‘ ?509.8 30\ OL,%

201 Wolf Drive ®* P.O. Box 87 ® Thorofare, NJ 08086-0087 ¢ Phone 856-686—1600 * Fax: B56-686-1601 * www.troemner.com * e-mail: troemnar@troemner.com

Page 1 of 1 Pages

‘Weight
_ : Order Number - CC

Clean Air Engineering Certificate Number 717866

500 West Wood Street Date Of Calibration  29-APR-2013

Palatine, IL 60067 Calibration Due Date 29-APR-2014

_ As Found - In Tolerance

As Left In Tolerance

Description of Weights: Analytical Weight :

Material Assumed Density at 20°C Range

Stainless Steel "~ 8.03 g/cm3 500g

Tested with Reference Standards Traceable to the National Institute of Standards & Technology
through NIST Test Number 822-275872-11.

We certify that the weights listed are calibrated to ASTM E617-97 Class 1 tolerances.

The calibration of these weights is based on apparent mass vs material of density 8.0g/cm3.

' Correction Correction -
Nominal Serial before after Tolerance  Uncertainty
Mass Value Notes Number Calibration * Calibration * (+or-) (+or-)
500 ¢ 60150 +0.3408 mg +0.3408 mg 1.200 mg 0.40 mg
* Correction is defined as the difference between the mass value of a weight and its nominal value. A positive correction indicates that
the mass value is greater than the nominal value by the of the correction.
/

oseph Moran, Metrology Manager, Approved Signatory

1 AsFound /1 Total
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End of Appendix



. WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-5

! herby certify that all pages contained within this Appendix have been reviewed and, to the best of
my ability, verified as accurate. ‘

QA/QC Initials: ji)l_ ' (ﬁ%
Date: J_AL CleanAii:

Revision 0, Final Report
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TEST LOCATION: f" :Zéé& %4“4 ” TESTING METHOD: 25 PAGE _, OF
UNIT: 73 RUN: [ FIELD DATA SHEET

sseSection of Test Location:, "+
El . %9 o (G Hghnbar]
b1
Ghes

ey A

FiterNo:. . " o) . A
_Th ble No ,///q,

Firs
é'ljltlheway‘
|@Rpou | [StetTime  J1 1y
£=] S (| gz 90— | 2o za0tore 50 vl %
2L (0 |04D| L1 /e, 92 |28 | zoelor2 | L1 2F &G Ll ", 2/
2 ol LYl jepof | lo Lo 42 |93 [PL [ [ 123
Y| 20 (047 /7 //3,4// 204 17D lzgn | 2.l 9b | p7 10D | |anf
A zolodc L) 1 ol Yo [2er-|2ve lopel 03| W [ o8[O sy bty
Y| 2o (6.0 | A //oﬁﬁL ool oo lers | Y| G615 | s £~ Cao
2 07 Vol 173 33 [z 12491706 (7] 271 20| 2.0 £l
3| o2 (02l 3] pote b A 2be o7/ 079 | (b [ /o0 ] 90 |5 — £/
7l g=leu?| 2] Re2¢ 2k o lzrol Lo [ O1] 9 1S o 3
T W o M3 | €00 (287 | G 29e| sF| o2l 93| <D Sy 1ader”
3=l 1o L3 Lo ji (3 op3logsler/ | pol jof 93] 1] £2 (Thoet™
2 ¢ 7 13 77 £2
L\“
Bts. tbracketed unlts on data She t. CleanA";
N \QX ;A QA/QC/ﬁ ' . ENGINEERING
(IS s AT i 3 Date £ /477 3



,"/.\

UNIT:

3

FIELD DATA SHEET

T

[INJ[UP]

“-*@Gross-Section of Test-L-ocation:

\A

TEST LOCATION: g Q %é %Zié TESTING METHOD: 2z PAGE > OF =

Amb. Temp: (°F).

[in. Hg] [mbar]

Prrobe |.D.:No. -

Liner Material

FilterNo.

Thimble No- -

~ [Nozzle Diameter'

Nozzle'|.D 47

Fnrsl pomt

" Sum of square roots.

Giean Air Engincering Inc.

£DSOf ) xis, Feb 2002
Copy| n Alr

QA/QC__
Date

( ZZ

Circle correé;t bracketed units on data sheet.

[In] [Out] all the way
- ofpage | (nj[out] | [Start Time: Stop.Time: "> ]
T, [ Fiter Te[ “cond: [ pom |- pem- | v &
| Temp.. J.,vln,let -:._'Outlet |
s T e T o T
R e | eR) [ g Y L
2| & (ol )Y Jf&é‘—% 5 (/oY | 91 AL PSS
AN PRV A -1 e/ Lol sp) £7
J1 2 layrt 17 M (2D ero | Ll 1o~ 73 sz
=t 4o logF| [T %02,/ | 2r7| (3 § o (ool S
2| frlog7| 1,7 20,/ zr | oY &2 —
3| 22 ler7 YTz 22| 6Y £ L
of | % .21 LU 2/3 1 C 2001 £ 1 £ =
I 0 0 LI LT 2 b 25 S/ 2Ll
[l forlo. /|y 2 | 2/9 ¢ 2% 417 2. Co,
2| /P losr| Y] 2237 2/ LY, /e, 7
3| gr Lo g1 LY | 2l ,P’3 w0 lore | 1,57 20
vl /20 1900 [31 "9¢p.13 o | A
fTr2/~ lg ([ 3] 233 4/0 0 1250 | o V2

CleanAir.

ENGINEERING




Q- @ @

TESTLOCATION: 92 g /el pff /e TESTING METHOD: >y PAGE [/ OF 2
UNIT: 3 RUN: 2 FIELD DATA SHEET .

Cross-Section.of Test'Location™ :+ -

Client : fAmb Temp FS’VZ,IBar Press: 26 95~ f. Hghmbar]
. :I;_j_rrnfg,r,Mater|aI-, (ol 3 g’
@ury
v uvy FiteiNo- - p7/pd
' ThmbleNo. /A4
é‘é)( é‘(’ Nozzle Diameter.. 0,221 Nozzle l:D;. sl 29—,
57" Gas Flow: f ‘First pomt ’
all theway
[Sta Time: w9 37, [SpTimer ' |
| 24

K-—2.%42 —

N
R

NS
N
oY |
N
N

N
3
D
ND

T ™

RN
;1\1

. j“(‘ N
ho
..,)
DR

o l0ugl f ] | 24h 90 0 Py
s o A7 : 2| Pt o
W/

Vi
2 0.4 [ )]z £3
2| o ol L] | zrg i)
Yy f@g‘ mi(/r’ L/ sz/jﬁ/&s
~ g, p 919 9420 -
EEAN: SR A A Vi C o o>
9 Lol SR [ gjgﬁL_fZ'3
Ll N AF VO
waae) faadi 5 &

<]
4
~\0

"\ 9

o % L ( > F0 RIS - *;'1 . ":f .-i L - ‘
squal Wbmc}(eted units on data sheet. W CIeanA”; R
‘ : 1’\QA/QC__7Z ENGINEERING .
Efm?: ;;(’;)Zlg;::: lzuioEo:aineemg Inc. . D ate_ _% X '
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TESTLOCATION: 1= p /-, 1 TESTING METHOD: 55 PAGE 2 OF 5

UNIT: 3 RUN: 72 | IEL DATA SHEET

Gss:Section of Test Logation

|Bar [in. Hg] [mbar]

Liner Material

FilterNo:....
Thimble No.
Nozzle Diamieter- Nozzie 0. 2
" Gas Flow . o Fi
[In] [Out]
[Start Time: -
71 4 lo.rf| 2| 2724 77 | zirioc |z ez Jol 122 4.7 153
Y1 70 lpd2| 2l 272.37 |27 12 ogel 2.4l | 22 2.0 2./
1w ool 3 | gvein 227 200 ez L Jjol | 93|26 122 | Zods
2=(] w lo.ol /3] 2439/~ | op— 9| | 99| T3 |2, 0l B3| (o
2| o g L3 287 20 1 of vl ohel 64| plla3| 20| 220 ~—
3| % |gerT 1,2 | 290 9¢ 1. v | 64 722 | 7, 2| 74
Y]l s~lgsol e | 7730y 22| 7 ol g
T ol pt3l 13| 29 K1 23| 2D £ 236 201
[—{ se~ o,y 12 3po. ol G533 G LA (e ot
Y e lodrt [l | 303.0Y 92 | /182 | ~——
2 /=1 0. %01 |,2 1 3de. /"/ '4’(/ 2.0 7. O
vl ¢20 o2l [ 0] 36k 95 7| L. ol 2y
ST lgmM7 | || | =2 0047 74 | &7 57
Sum of square roots. "~ Cirdle corect bracketed units on data sheet, | CIeS%Ai[;

oaac._[f7% EN G N EER NG

FDS0 1xis, Feb 2002
Clean Air Engineering Inc. Date_y ? .
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TEST LOCATION: 71 Q;%/_/ TESTING METHOD: _ 5o PAGE / OF >
UNIT: F| LD DATA SHEET

>'Cross-Section-of Test Location - .

v |PisieciNG:: [ 22, “Amb. Temp. (°F).£(p [Bar. Press. 25 <y~ TEE [mbar]
, 2 wioxd 1036 L/ [7/3 | [ProberDNG: b -8

Meter a perato;-: f /” 7

Liner Material /o] cs
Probe Operator”. f ,9, wil) e

ic:lf:é;’risf

v

< GNPy,
Thimble:No.. - A %

Yo ?‘QC Nozzle Diameter. ;y 9 9—Nozzle 1D.:.-f 5=/
~ GasFlow - -|First: pomt . T
| @ouwy  |aitheway
-~ “ofpage. @ (Ou)
,F|IterT,

Time: " Jp o2 [StopTime: - L. [

ﬁ][u
- Cload /)] a2

(o ﬂcvm /17 ?/}’ —f
l r 01‘{[’ /1 / ‘//4

-
z)
§/ 20 10, Z?
(/
~{

[ 21 | 93
[ 30 0,47
ANE sl 1%
2l 47 1 9.4
7l Y lgro
Nl AV
= T loal
7/ (00 .¢D

2o |27 1299 o3 [ fo2 ] 57 | 40 5.0 %ﬁ}é
24 7% 2| CZ |\ op| TY| 4ol T 7 —a ofr=))
2k 251 | &3] jol]l 2 £l 20| ~————

T Tolal [ ~Y 1C. ; o
“o. i} Average/] W) SN gé«f \Wc?) T Whaall T & .
" S Bf sduare rogie” MLM racketed umts on data sheetL/ CleanAII;

{ (’hq\b : QA/QC_ g‘ﬁ ENGINEERING
Copyrin 2002 iean i Engiocring . 2 2{Date._ é.[m
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TEST LOCATION:
- UNIT:

3

PE oulf—

b5

Y

TESTING

RUN: =

METHOD: >S5 PAGE

FIELD DATA SHEET

Client A/ﬁ/.e/ /nqﬁv;

—

[22(F

Y ity >

7 & fer

(/3 T

L Lbuln

[N] [UP]

Gss-Section:of Test Location’ . ;.

Z-"OFL

[Bar:Press.

[in. Hg] [mbar]

Nozzle Diareter

" INozzlelkD::

[efm] [Lpm)

[cfm] [Lpm] s

Stop/Tirne:

L
i ' [
M arle=7pfo %ﬂg 44‘:7 3
2-1| v gy "3 37 9¢ /@7 N
2 190 [i72] 33 4(
7l 99 1. M2| o] 3, 93
(o0 9,4/ 0?7 "{N{?Li/ 3%, 34
Yo lo3Y| 0.9z 324 43 €©,07)
Ll o \pBF |\ 092 377 )4 —
7| U7 looz | pyo| 377tk
Yl _s20 o] 099 | 232 \477
A (o [ p 4 (1| 3+
&2

* Sum of square roots.

FDS | xi3, Feb 2002
Ci Clean Air Engineering Inc,

Circle correct bracke

t?unlts”or; data shéet..
QA/QC
Date

CleanAir.

ENGINEERING

>
“‘
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TESTLOCATION: A= [ F

®

UNIT: 3 RUN: &

FIELD DATA SHEET

Melols TESTING

/

. L T
Client ) relahi fop” IPISESENOE” /) 2/,

Rlant’ ) Siw paced|0€ LT3

Meter Gperator

Probe Operator,

Meter:Box

foe—r3

a1k Crogs-Section' of Test'Location.

A‘

METHOD: Zﬁ PAGE / OF >

Ammb. Temp, (°F) £ 7 [Bar: Préss: > 7 7[:@ [mbar]
Probe ID:No~ 06~ |

Liner-Material - > / e

FiterNo:. ~ * </
Thimble:No. - 7 ¥

1. 5728 |V

i1

Nozzlé Diameter- g, 277 INoz2I§ 1D, "} 3o~

|- GasFlow: |First point

) @Ouil' altheway

< oofpage. @[Outl

lStop Titme:

‘;s{é‘gk;_;f- ProbeT Filte"’r.-Tf

Cond

p2 9 L. O

AR AR A

A A N

(03l F¢ | tor™ N
N—_

N

/b 9’(4 (ﬂb O

10

S
2
2
ND
>

ol 76| T

u///[',n‘ﬁcs

N

v
0. 0{ )

NI
N \\\(

102 9714,
(03l 7| ¢

q
o

B

— Laverage (oD A\ M) T (75

B Y7773 N i DL

\I

of squar;
a )ﬁ/t

FDS005-General xis, Feb 2002
Gopyright © 2002 Clegn Air Engeesing Inc.

CleanAir.

ENGINEERING




TESTLOCATION: £ g /o)~ l /s TESTING METHOD: _ 9; PAGE 5 OF 7

UNIT: 3 RUN: ¢/ ___FIELD DATA SHEET

T7 L Cross-Section of Test Location

/Amb.Temp: (°F).  [Bar-Press: e
T ProbeD:No:

Ciner Material

[N] [UP]

Filtér-No..
Thimble No. B
Nozzle' Dlameter’ NozzZle I:D." .- -

;. GasgElow. [ Firstpoint
[ln] [Out]

all the way
| Onj[out] | [StartTime: .

[cfm] [Lpm

~ Cond” [<DGM | PeM:|

LR ¢ Temp. | Inlet. Outlet. |
S T } Tmnn '{ B Tmoﬁr"-';_i”‘“ I
RN R CR): | (ng) ]

| gl ] 1O [ ¥W2dor— |opl|2p0|25D| <7 /0‘,/ a7
2w ,72,7,7,_2 zd7 1 2m e | &5 | 01| 9214
Y30 oy | Lo\ 0p 2G| (O oo | XS
Y33, 517|250 |20 by3 Y] <
e £ 249\ 549 N YAN,S
uy 0 | 3| "7pb )] | 200 G| TE

N
N
IS

A

\

N

>

S

C/

~T
Al

[
A

S 3S
RS
I
~ e

&

CleanAir.

ENGINEERING

" Sum of square roots.

FDS0! 1 xis, Feb 2002
Cop} Clean Air Engineering Inc.




Impinger Weight Sheet

Client Wheelabrator UnitName / Locatlon  Unit 3 FF Outlet
Plant’ North Broward [Job o 12118 Method ~ .+ .o

L et e B el A s UBalance Callbratlon Check: A s BN

Balance: Js#B_ 30283010638 Reférence Weight Mass & €00.0

Reference Weight'l LSO Referénce Weight Reading: .. Yam. 5y

Check must be performed at Ieast Once per Method per Job Reference Welght Mass must agree with Reference Welght Reading to within £0.5 q.

bfd[1s ssaron

R. Vicere Fllter o“ Untared Rinse

- MO

o Contems. .. |.Gross Weight (gm) | Tare Weight (gm) |NetWeightGain (gm)
[Emey 8zof | 425 | 3774 |
100 ml 5%HNOy/10%H,0, 702.7 54z2.8 159 9 QAIQC RV
iriger3: 100 ml 5%HNOy/10%H,0, 5906-2- §4.2- %22.0 Date bfy[/3
impinger 5.|100 ml 4%KMnO,/10%H,SO, 630/ (50 .9 § L |76t Weight (gm)
Impinger 6 {100 m! 4%KMnOJ/10%H,80, | 37/ 6 S50 0. [, 593.5

" Impiriger 7 [=250 g Silica Gel 78 7 705.5 (272 Loz /8

N

‘:Eilfefi'T'yp?f Quartz

Ml

bislia &

R. Vicere Filter'Noz . Untared

(1, 5 i Contents - i | Gross Weight (G| Tare Weight (gm). [Net Weight
ger 1 [Emply 7927./ | 435.0
2:1100 ml 5%HNO3/10%H,0, 20/.5 48,9
ér'3°[100 ml 5%HNOy10%H,0, s34 sz2/ @'
4 [Emety 22./ | 9244
57100 ml 4%KMnO,/10%H,SO, 5”(/7, 51{/ (0
(100 ml 4%KMnO/10%H,S0, | $7¢// S sy /. /
ger 7 [=250 g Silica Gel 7 0SS ’q ~7 c/7. o
1 T

el5]13
:Z, l/i&arL

Confents eight (grh) Wsht(am) Ntweme (gm)
mpinger 1 |Emety 7862 | 4Ysid 290.5 o
>[100 ml 5%HNOY10%H,0, {,772. ‘L <' “7.Z (25.2 o
SinGer 3 | 100 ml 5%HNO/10%H,0; s87.9] Y69./ 12.8 o

aer4: |Empty , 453. Hdq.2 4y o
0
0
0

QAIQC RV
late (/{/’3

Total Weight {gin)
4932 o
5067 °

“Impiriger 5 [100 mi 4%KMnO,/10%H,SO, 6 37,0 (b33. Q, 2.2
‘rmpmgere 100 ml 4%KMnO¢/10%H,S0, 500, 3 $39.5 03
Impinger.7 |=250g Silica Gel 797.5 783. 8 (3.7

avac_ LV
Date 13 CleanAir.
Browards_lmpinger|_\z2xs, August 2004 E- 11

Copight © 2004 Claan Ak Enginesting. oo,




Bafance:l
Reference Welght

& M|

- 1100 ml 0.1 N H2S04
100 ml1 0.1 N H2804

|EmPty Ss#42 | $30.9

ey 7209 | 926-8
5|100 mi 4%KMnO,/10%H,SO, $$0., 590 /

i 100 ml 4%KMn0,/10%H,S0O, 5’2/2_ R 7 ;4/2,0

‘|=250 g Silica Gel

4Sa:[nple‘ Bo No

o

pH

)
omte_ 1 CIE§%AI'I:

ENGINEERING

Erowards_{mpingert/t_jA20.xiy, Auginl 2004 E-12
Copyright © 2004 Cloan Alr Enginsering, no. =
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ORSAT READINGS

TEST LOCATION: gr—_—" g‘:& -

PAGE / OF z

Client ;, v Project Number /22.4'@0— F0=20.9—%02

Plant Unit 3 %CO,

Orsat ID 2L Fuel Type 447 ¢ W Leak Check Passed )~

Nl.?nl:lr:er tl'lw:r:\hboedr Trial Peggeznt 2:1?32 Peg:m Fo Analyst Date Amﬂysjsﬂme
L L 3 [l 9] 122 | 92020l Bhudirymlu~ry

2198 | JP | 5.
s\ 98| 20| 9,72
rel ol | 18D D)

[ 2 T 3 'l joa | tad [ a.z [Uo| fllee (W5l | (/2 ]
2 | (o ( (2.5 7.2
slgof| 11y | 9.2
aval o 1] ta.y | Latan

[ 2 ] 2 11 aqg | 38 | 24 ]l Viin [Wfn [ oz ]
2l ayY| 38 | 4 .
3| 4N | (89 | 44
aol 9| 188 4 ,

[ 4 [ 3 [i]ab]| 58] atltar[&lin [blfn [{6:13 ]
2| 4k | (88 | 4.2
3] ¢ | (8% | a0
Avg.| .1 (5.9 ﬂ‘[

I | 1 i | | |
2
3
Avg.

L | 1 l ]
2
3
Avg.

Repeat the analysis procedure until the results of any three analyses differ by no more than 0.2 percent by volume
Average the three acceptable values and report the results to the nearest 0.1 percent. Calculateg to verify results

Acceptable ranges for Fg:

Coal: Anthracite and Lignite  1.016-1.130 Gas: Natural 1.600-1.836
Bituminous 1.083-1.230 Propane 1.434-1.586

Oil: Distillate 1.260-1.413 Butane 1.405-1.553
Residual 1.210-1.370 Wood 1.000-1.120

Municipai Solid Waste 1.030-1.300 Wood Bark 1.003-1.130

FOS003Crmatss. Aok 2000
Cepyagh © 2009 Coan Ax Enginsanr. InC.

onvac RY
Date

LTI O B 4 4

CleSiair
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. WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-5

! herby certify that all pages contained within this Appendix have been reviewed and, to the best of
my ability, verified as accurate. :

QA/QC |nitials: §g§ ‘ (ﬁ%
Date: 121((7 CleanAir.

Revision 0, Final Report
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Field Data Printout

Test Method: USEPA Method 29
Location: Unit 3 FF Outlet Analyte: Trace Metals
Test Run: 1 .
Client: Wheelabrator North Broward, inc. Bar. Press. (in. Hg):|30.05 Nozzle 1D No:|275-1
Project N_o: 12218 Static P:[-9.3 Nozzle Diameter (D,,):|0.275
Source Area (ft“): 64.00000 O, (dry volume %): 9.13 Probe ID No:|66-8-1
Meter Operator: P.Bihun| 505 CO; (dry volume %): 9.80 Pitot C,:|0.814 ]
Probe Operator: P. Bihun 505 N,+CO (dry volume %): 81.07 Pitot Leak Check: Pas{_JFail
Test Date:|6/04/13
Start Time:|11:51
Stop Time:|14:03 H,O (condensate, ml or gm): 583.6 Meter Box ID. No:|66-13
Leak Rate Before:[0.003 cfm |@ 15"Hg H,0 (silica, g): 19.2 Meter AH@:[1.75940
Leak Rate After:{0.003 cfm |@ 10"Hg Actual Moisture (%): 26.36 Meter Yg: 0.99760
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 miniread AP, AH (dcf) Ts Tenein Tmon | (calculated)] (calculated) (calculated)
0.0 (in. H,0) | (in. H,0) 150.055 (°F) (°F) (°F) (¥in. H,0) ("% (%)
5-01 5.0 0.55 1.40 153.450 285 86 86 0.74 3.39 1037
5-02 10.0 0.60 1.50 156.920 284 88 86 0.77 3.47 101.3
5-03 15.0 0.55 1.40 160.280 284 93 86 0.74 3.36 101.8
5-04 20.0 0.47 1.20 163.410 284 96 87 0.69 313 102.3
5-05 25.0 0.45 1.10 166.410 285 98 88 0.67 3.00 100.0
LEAK CHECKH  25.0 166.455
4-01 30.0 0.56 1.40 169.820 284 96 89 0.756 3.36 1006
4-02 35.0 0.57 1.50 173.330 285 99 20 0.75 35 1037
4-03 40.0 0.52 1.30 176.610 286 100 90 0.72 3.28 1014
4-04 45.0 047 1.20 179.780 285 101 9N 0.69 317 1028
4-05 50.0 0.43 1.10 182.800 285 102 93 0.66 3.02 1021
LEAK CHECH  50.0 182.865
3-01 55.0 0.50 1.30 186.130 283 101 a3 0.71 3.26 1024
3-02 60.0 0.55 1.40 189.500 284 103 94 0.74 3.37 1006
3-03 65.0 0.55 1.40 192.890 284 104 85 0.74 3.39 101.0
3-04 70.0 0.50 1.30 196.160 285 105 96 0.71 3.27 102.0
3-05 75.0 0.45 1.10 199.120 284 105 96 0.67 296 97.2
LEAK CHECH 75.0 199.220
2-01 80.0 0.58 1.50 202.710 282 103 96 0.76 349 1011
2-02 85.0 0.57 1.50 206.190 285 103 97 0.75 3.48 101.8
2-03 90.0 0.57 1.50 209.680 285 103 96 0.75 3.49 1022
2-04 95.0 0.57 1.50 213160 285 103 96 0.75 3.48 101.9
2-05 100.0 0.60 1.50 216.655 284 102 96 0.77 3.50 99.8
ILEAK CHECK  100.0 216.700
1-01 105.0 0.51 1.30 219.960 281 101 96 0.7 3.26 100.8
1-02 110.0 0.55 1.40 223.400 285 102 96 0.74 3.44 1028
1-03 115.0 0.55 1.40 226.830 293 102 96 0.74 3.43 1029
1-04 120.0 0.50 1.30 230.130 294 103 96 0.71 3.30 103.8
1-05 125.0 0.51 1.30 233410 293 103 96 0.71 3.28 102.1
Final | 125.0 1.35200 | 8310000 28536000 |  96.46000 072672 | 83.10000
25 points sampled Sq.Rt.AP -
QC-Check: Flald Averages | 07267 | 1.3520 | 83.1000 | 285.3600 | 96.4600 ]
[lavg. ok [F]Avg. Ok [F]avg. OK [¥]avg. ok “avg. ox

Propared by Cloan Alr Enginoari

ing Proprietary Software

S8 ISOKINETIC Vargion 2008-130

Copyright @ 2006 Clsan Alr Enginsoring Inc.

082513 101038
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Field Data Printout

Test Method: USEPA Method 29
Location: Unit 3 FF Qutlet Analyte: Trace Metals
Test Run: 2
Client: Wheelabrator North Broward, Inc. Bar. Press. (in. Hg):|29.85 Nozzle ID No:|275-1
Project No: 12218 Static P:{-9.8 Nozzle Diameter (D,):|0.275
Source Area (ft°): 64.00000 O, (dry volume %): 9.23 Probe ID No:|68-8-1
MeterOperator;) ~ P.Bihun| 505 CO;, (dry volume %): 10.13 Pitot C,,:|0.814
Probe Operator: P.Bihun{ 505 N,+CO (dry volume %): 80.63 Pitot Leak Check: pas{_| Fail
Test Date:|6/05/13
Start Time:|07:32
Stop Time:{09:44 H,0 (condensate, ml or gm): 562.4 Meter Box ID. No:{66-13
Leak Rate Before:;0.004 ~ cfm |@15"Hg H,0 (silica, g): 18.5 Meter AH@:|1.75940
Leak Rate After:|0.004  ,  ¢fm l_@ 10 ng_‘ Actual Moisture (%): 26.87 Meter Y4:|0.99760
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 min/read APy AH (dcf) Ts Tevin Tmou | (calculated) | (calculated) | (calculated)
0.0 (in. H,0) | (in. H,0)| 233.770 (°F) (°F) (°F) (vin. H,0) () (%)
5-01 5.0 0.57 1.40 237.140 290 85 84 0.75 3.37 102.3
5-02 10.0 0.50 1.20 240.270 289 88 84 0.71 3.13 101.1
5-03 15.0 0.49 1.20 243.390 288 91 85 0.70 312 101.3
5-04 20.0 0.47 1.10 246.400 286 94 85 0.69 3.01 99.4
5-05 250 0.47 1.10 249.400 286 96 86 0.69 3.00 98.8
LEAK CHECK 25.0 249.445
4-01 30.0 0.50 1.20 252.560 283 96 87 0.71 3.12 99.2
4-02 350 047 1.10 285.549 285 99 88 0.69 299 97.9
4-03 40.0 047 1.10 258.610 285 100 89 0.69 3.06 100.1
4-04 450 0.45 1.10 261.630 285 101 90 0.67 3.02 100.7
4-05 50.0 0.41 0.99 264.420 285 100 90 0.64 279 97.5
LEAK CHECK §0.0 264.480
3-01 55.0 0.55 1.30 267.750 283 98 91 0.74 327 98.7
3-02 €60.0 0.53 1.30 271.030 286 99 91 0.73 3.28 101.0
3-03 65.0 0.51 1.20 274190 285 101 92 0.71 3.16 98.8
3-04 70.0 0.49 1.20 277.370 287 101 92 0.70 3.18 101.6
3-05 75.0 0.52 1.30 280.630 287 101 93 0.72 3.26 1011
LEAK CHECH  75.0 280.680
2-01 80.0 0.52 1.30 283.950 285 99 93 0.72 327 1014
2-02 85.0 0.52 1.30 287.210 285 101 93 0.72 3.26 100.9
2-03 90.0 0.55 1.30 290.460 285 101 93 0.74 3.25 97.8
2-04 95.0 0.50 1.20 293.640 286 102 93 0.71 3.18 100.4
2-05 100.0 0.53 1.30 296.885 286 101 93 0.73 3.25 99.6
LEAK CHECH 100.0 296.925
1-01 105.0 0.48 1.20 300.060 283 100 93 0.69 313 100.9
1-02 110.0 0.45 1.10 303.040 283 101 93 0.67 298 99.0
1-03 115.0 0.50 1.20 306.140 284 102 94 0.71 3.10 97.6
1-04 120.0 0.42 1.00 308.990 286 102 94 0.65 2.85 98.0
1-05 125.0 0.47 1.10 312.015 286 102 94 0.69 3.02 88.3
"~ Final 1250 | |1.19160 | 7805000 |285.56000 |  94.42000 | 0.70203 | 78.05000
25 polnts sampled Sg.RL.AP i )
QC-Check: Fleld Averages 0.7020 | 1.1916 78.0500 | 285.5600 | 94.4200 |
[“lavg. ok [Flavg. 0k [¥]Ava. OK [“avg. oK ] ava. ok

082513 101038
M

Propared by Clean Air Engineering Propristary Softwara
88 ISOKINETIC Versian 2008-13¢

Copyright © 2008 Clean Al Enplnesding Inc.



Location: Unit 3 FF Outlet
TestRun: 3

Field Data Printout
Test Method:
Analyte:

USEPA Method
Trace Metals

29

Client: Wheelabrator North Broward, Inc. Bar. Press. (in. Hg):129.95 Nozzle ID No:|275-1
Project No: 12218 Static P:'-10.0 Nozzle Diameter (D,):{0.275
Source Area (ft“): 64.00000 O, (dry volume %): 9.40 Probe ID No:|66-8-1
Meter Operator: P. Bihun 505 CO, (dry volume %): 9.40 Pitot C,:]0.814 B
Probe Operator: P.Bihun| 505 N,+CQ (dry volume %): 81.20 Pitot Leak Check: pas{_]Fall
Test Date:|6/0513 __|
Start Time:{10:02
Stop Time:|12:13 H,0 (condensate, ml or gm): 493.2 Meter Box ID. No:|66-13
Leak Rate Before:{0.003 cfm |@ 15"Hg H,O (silica, g): 13.7 Meter AH@: | 1.75940
Leak Rate After:{0.003 cfm |@ 10 "Hg Actual Moisture (%): 25.64 Meter Yq4:|0.99760
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Paint 5.0 min/read AP AH {dcf) T, Tewin Temow || (calculated) | (calculated) | (calculated)
0.0 (in. H,0) | (in. H,0) |  312.380 (°F) (°F) (°F) (in. H,0) (i) (%)
5-01 5.0 0.45 1.10 315.420 283 94 93 0.67 3.04 1001
5-02 10.0 0.50 1.20 318.540 286 a7 93 0.71 3.12 97.4
5-03 15.0 0.45 1.10 321.480 286 99 ) 067 2.92 959
5-04 20.0 0.43 1.00 324.270 285 99 93 0.66 2.81 94.3
5-05 250 0.38 0.92 326.955 286 99 93 0.62 2.69 95.9
LEAK CHEC 25.0 327.015
4-01 30.0 0.47 1.10 330.010 285 98 a3 0.62 3.00 96.3
4-02 35.0 0.48 1.20 333.150 285 99 93 0.69 314 99.8
4-03 40.0 0.45 1.10 336.090 285 100 94 0.67 2.94 96.3
4-04 450 0.50 1.20 339.260 286 101 94 0.71 3.17 98.5
4-05 50.0 0.43 1.00 342.060 286 102 94 0.66 2.80 93.7
LEAK CHECH 50.0 342115
3-01 55.0 0.36 0.87 344,740 285 100 94 0.60 2.63 96.1
3-02 60.0 0.50 1.20 347.850 286 101 95 0.71 3N 96.6
3-03 65.0 0.50 1.20 350.960 286 103 95 0.7 3.1 86.4
3-04 70.0 0.45 1.10 353.990 288 103 95 0.67 3.03 99.1
3-05 75.0 0.37 0.90 356.660 287 104 96 0.61 2.67 96.0
LEAK CHECH 75.0 356.700
2-01 80.0 0.53 1.30 359.980 284 102 96 0.73 326 98.0
2-02 85.0 0.50 1.20 363.110 286 102 96 0.71 3.15 97.6
2-03 90.0 0.43 1.00 365.930 286 102 96 0.66 2.82 94.2
2-04 95.0 0.44 1.10 368.920 285 101 95 0.66 2.99 98.9
2-05 100.0 0.41 0.99 371.705 286 101 96 0.64 2,78 954
LEAK CHECK 100.0 371.780
1-01 105.0 0.38 0.92 374.430 279 100 95 0.62 2.65 94.0
1-02 110.0 0.38 0.92 377.140 280 100 95 0.62 2.7 96.2
1-03 115.0 0.33 0.80 379.650 284 102 95 0.57 2.51 95.6
1-04 120.0 0.41 0.99 382.430 287 102 95 0.64 2.78 95.3
1-05 125.0 0.48 1.20 385.585 287 102 95 0.69 3.15 100.0
Final 125.0 1.06440 72.97500 285.16000 97.50000 0.66245 72.97500
25 points sampled Sq.RLAP L.
QC-Check: Field Averages | 0.6625 ]| 1.0644 ]| 72.9750 | 285.1600 | 97.5000 |
[“]ava. ok [Zlavg. Ok [F]Avg. OK [avg. ok Avg. OK

052513 101038
o
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Field Data Printout ‘

Test Method: USEPA Method 29
Location: Unit 3 FF Outlet Analyte: Trace Metals
Test Run: 4
Client: Wheefabrator North Broward, Inc. Bar. Press. (in. Hg):129.95 Nozzle ID No:|275-1
Project Np: 12218 Static P:|-9.9 Nozzle Diameter (D, ):10.275
Source Area {ft“): 64.00000 Q, (dry volume %): 9.13 Probe ID No:|66-8-1
Meter Operator: P. Bihun 505 CO, (dry volume %): 9.67 Pitot C,:)0.814 ]
Probe Operator: P.Bihun| 505 N+CO (dry volume %): 81.20 Pitot Leak Check: Pas{_Fail
Test Date:|6/05/13 |
Start Time:[12:30
Stop Time:|14:42 H,O (condensate, ml or gm): 485.1 Meter Box ID. No:|66-13
Leak Rate Before:|0.003 cfm |@ 15"Hg H20 (silica, g): 15.4 Meter AH@:|1.75940
Leak Rate After:|0.003 cfm (@ 10"Hg Actual Moisture (%): 25.03 Meter Yg4:|0.99760
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Paint 5.0 min/read AP, AH (def) T Trin Tmon || (calculated) | (calculated) (calculated)
0.0 (in. H,0) | (in. H,0)|  386.035 (°F) (°F) (°F) {Nin. H,0) (it%) (%)
5-01 5.0 0.44 1.10 389.030 283 95 94 0.66 299 98.9
5-02 10.0 047 1.10 301.987 286 a8 a4 0.69 296 944
5-03 15.0 0.50 1.20 395.100 286 100 95 0.71 311 96.1
5-04 20.0 0.45 1.10 398.130 286 102 95 0.67 3.03 98.4
5-05 25.0 0.37 0.90 400.800 285 103 96 0.61 2,67 954
LEAK CHECK 250 400.840
4-01 30.0 048 1.20 403.970 284 101 96 0.69 313 98.3
4-02 35.0 0.50 1.20 407.090 285 103 96 0.7 312 95.9
4-03 40.0 0.45 1.10 410.090 285 104 96 0.67 3.00 974
404 45.0 0.41 0.99 412910 285 104 96 0.64 282 95.6
4-05 50.0 0.42 1.00 415.750 286 104 96 0.65 2.84 95.2
LEAK CHECH  50.0 415.800
3-01 55.0 0.36 0.87 418.430 283 102 97 0.60 263 95.1
3-02 60.0 0.42 1.00 421.260 286 103 97 0.65 283 94.9
3-03 65.0 041 1.00 424.050 286 104 97 0.64 279 94.6
3-04 70.0 048 1.20 427.230 287 105 97 0.69 3.18 997
3-05 75.0 040 1.00 430.055 288 106 98 0.63 2382 96.8
LEAK CHECKH  75.0 430.115
2-01 80.0 060 1.50 433.550 286 104 98 0.77 344 96.3
2-02 850 0.50 1.30 436.840 286 106 98 0.71 329 100.8
2-03 90.0 049 1.30 440.130 286 106 98 0.70 3.29 101.8
2-04 95.0 042 1.10 443,160 287 106 98 0.65 3.03 101.3
2-05 100.0 0.44 1.10 446.160 284 106 28 0.66 3.00 97.8
LEAK CHECK  100.0 446.215
1-01 105.0 0.40 1.00 449.040 282 104 98 0.63 2.83 96.6
1-02 110.0 0.42 1.10 452.030 283 104 98 0.65 299 100.2
1-03 115.0 045 1.10 455.020 286 105 98 0.67 299 96.6
1-04 120.0 042 1.10 458.000 286 105 98 0.65 2.98 99.7
1-05 125.0 0.44 1.10 460.990 286 105 98 0.66 2.99 97.7
TFinal | 1250 | | 110840 | 7475000 | 28552000 |  100.10000 0.66655 | 74.75000 B
25 polnts sampled Sq.Rt.aP ’
QC-Check: Fleld Averages I 0.6665 | 1.1064 | 74.7500 | 285.5200 | 100.1000 |
[“]avg. ok [Z]Avg. ok [7]Avg. OK ~ [Mlavg. ok [FlAve. ok

082513 101028
K
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USEPA Method 3 Laboratory Data

Test Method: USEPA Method 29
Location: Unit 3 FF Outlet Analyte: Trace Metals
Client: Wheelabrator North Broward, Inc.
Project No: 12218
Method: EPA Method 3
Fuel Type: Municipal Waste Analyst:[ P. Bihun
Fo for Fuel: 1.03t0 1.3 Analyst Emp No:| 505
B LOEEREY ST o ) L= BN R . N . 33
Run Percent Dry Mol.
Number Trial Percent CO, 0,#C0O, Percent O, PercentN, Weight Fo Method of Analysis: Orsat
1 1 9.8 19.0 9.2 81.0 29.94
2 9.8 18.8 9.0 81.2 29.93
3 9.8 19.0 9.2 81.0 29.94
Avg. 9.80000 9.13333  81.06667 29.93 1.20068 All measurements in spec.
CEM or Other Avg: Fo value within expected range.
' N § 5 B! NI s [¥ - 4@ N E 2 ST, A T
Run Percent Dry Mol.
Number  Trial Percent CO, 0,+CO, Percent O, PercentN, Weight Fo Method of Analysis: Orsat
2 1 10.2 19.4 9.2 80.6 30.00
2 10.1 19.3 9.2 80.7 29.98
3 10.1 194 9.3 80.6 29.99
Avg. 10.13333 9.23333 _ 80.63333 29.99 1.18132 All measurements in spec.
CEM or Other Avg: Fo value within expected range.
A S TR B il - F S o ER oo RETL T
Run Percent Dry Mol.
Number Trlal Percent CO, 0,#CO, PercentO, PercentN, Weight Fo Method of Analysls: Orsat
3 1 9.4 18.8 9.4 81.2 29.88
2 9.4 18.8 9.4 81.2 29.88
3 9.4 18.8 9.4 81.2 29.88
Avg. 9.40000 9.40000  81.20000 29.88 1.22340 Al measurements in spec.
CEM or Other Avg: Fo value within expected range.
5 s izt T RN - S I S ;"R S R - SR
un Percent Dry Mol.
Number  Trial Percent CO, 0,#C0, Percent O, PercentN, Welght Fo Method of Analysis: Orsat
4 1 9.6 18.8 9.2 81.2 29.90
2 9.6 18.8 9.2 81.2 29.90
3 9.8 18.8 9.0 81.2 29.93
Avg. 9.66667 9.13333  81.20000 29.91 1.21724 All measurements in spec.
CEM or Other Avg: Fo value within expected range.
OB ST Ll TER IR o TR i ok BPI ST D& 7

Prapared by Clean Alr Enginesring Propristary Software
$S ISOKINETIC Varsion 2008-13a

Copyright © 2006 Cloan Alr Enginoering inc.
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Location: Unit 3 FF Qutlet
Client: Wheelabrator North Broward, Inc.

Project No: 12218

USEPA Method 4 Laboratory Data

Test Method:
Analyte:
Analyst:

Analyst Emp No:|

m T R TR o ek R ok Yl
Test Run:
Contents Gross (gm) Tare (gm) Net (gm)
Impinger 1 Empty 820.1 442.5 377.6
Impinger 2 5%HNO3/10%H202 702.7 542.8 159.9
Impinger 3 5%HNO3/10%H202 596.2 564.2 32.0
Impinger 4 Empty 456.0 447.7 8.3
Impinger § 4%KMn04/10%H2504 636.1 630.9 5.2
Impinger 6 4%KMnQ4/10%H2504 554.6 554.0 0.6 583.6 Liquid (gm)
Impinger 7 Silica Gel 784.7 765.5 19.2 0.0 less rinse (gm)
Impinger 8 6583.6 Net Liquid (gm)
+19.2 Silica Gel (gm)
) ) Rinse:[: (ml or gm 602.8 Total Vic (gm)
Test Run:| 2
Contents Gross (gm Tare (gm) Net (gm)
Impinger 1 Empty 797.1 435.0 362.1
impinger 2 5%HNO3/10%H202 701.8 548.9 152.9
Impinger 3 5%HNO3/10%H202 565.8 531.6 34.2
implnger 4 Empty 4321 424.8 7.3
Impinger 5 4%KMn04/10%H2504 547.2 541.6 5.6
Impinger 6 4%KMn04/10%H2S04 541.4 5411 0.3 562.4 Liquid (gm)
Impinger 7 Silica Gel 765.9 747.4 18.5 0.0 less rinse {(gm)
Impinger 8 562.4 Net Liquid (gm)

s 1 kR K PN
Test Run: 3

Contents
Impinger 1 Empty
Impinger 2 5%HNO3/10%H202
Impinger 3 5%HNO3/10%H202
Impinger 4 Empty
Implnger § 4%KMn04/10%H2504
Impinger 6 4%KMn04/10%H2504
Impinger 7 Silica Gel
Impinger 8

Gross (gm) Tare (gm)
786.2 445.4
672.4 547.2
587.9 569.1
453.6 449.2
637.0 633.8
560.3 559.5
797.5 783.8

o —

* TR

Y L - L
Test Run:| 4

Contents
Impinger 1 Empty
Impinger 2 5%HNO3/10%H202
Impinger 3 5%HNO3/10%H202
Impinger 4 Empty
Impinger 5 4%KMn04/10%H2S04
impinger 6 4%KMn0O4/10%H2S04
Impinger 7 Silica Gel
impinger 8

Gross (gm) _ Tare {gm)
774.4 436.9
667.3 552.0
554.2 530.9
430.9 426.8
550.3 5486.1
542.7 542.0
780.9 765.5

Prepared by Clean Alr Engineering Proprietary Software
SS ISOKINETIC Version 2008-138

Copyright © 2008 Claan Alr Enginsering Inc.

End of Appendix

Rinsezg(ml O gm)
R = o

Net (gm)
340.8
125.2

18.8
4.4
3.2
0.8

13.7

(ml or gm)
-

Net {gm)
3375
115.3

23.3
4.1
4.2
07

15.4

F-8

+18.5 Silica Gel (gm)

580.9 Total Vic (gm)

- R IS

493.2 Liquid (gm)
0.0 less rinse (gm)

493.2 Net Liquid (gm)

+13.7 Silica Gel (gm)

506.9 Total Vic (gm)

485.1 Liguid (gm)
0.0 less rinse (gm)

485.1 Net Liquid (gm)

+15.4 Silica Gel (gm)

~ Rmse[____ ]miorgm) 5005 Tota Vo gm) |
R I s L Y W Y Wy 4T

=k

USEPA Method 29
Trace Metals

R. Vicere

563

Field Data Check

583.6 QA/QCOK
19.2 QV/QC oK
602.8) [4 Quqcok
Rt N F
Field Data Check
562.4 QA/QCOK
18.5 QA/QC OK
580.9 QA/QLOK
BRI B
Field Data Check
4932 [Daaqeok
13.7 QA/QC OK
506.9] []oaqeok
Field Data Check
485.1 QA/QC OK
15.4 QA/QC OK
500.5 QA/QC OK
002513 101038
KMOK




‘ WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-5

1 herby certify that all pages contained within this Appendix have been reviewed and, to the best of
my ability, verified as accurate.

QA/QC Initials: _ 9" | (ﬁ%
Date: b _ ) CieaﬁAii;

| (

Revision 0, Final Report
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Wheelabrator North Broward, inc.
Clean Air Project No: 12218
Unit 3 FF Outlet

Detection Limits

USEPA Method 29 (Trace Metals)
Mercury (Hg) Laboratory Parameters

MypoL Fraction 1B Detection Limit (ug)
Myp.pL Fraction 2B Detection Limit (ug)
Mga.pL Fraction 3A Detection Limit (ug)
May o Fraction 3B Detection Limit (ug)
Mac.oL Fraction 3C Detection Limit (Lg)
Blank Analysis

Mipp Fraction 1B Blank (ug)

M2 Fraction 2B Blank (ug)

Maa.p Fraction 3A Blank (ug)

Map-a Fraction 3B Blank (ug)

M. Fraction 3C Blank (ug)

Mygta8 Total Blank Amount (ug)

Run No.

Date {(2013)

Start Time (approx.)

Stop Time (approx.)

Sample Analysis

Mips Fraction 1B Sample (ug)
Moy Fraction 2B Sample (ug)
Msas Fraction 3A Sample (pg)
Mays Fraction 3B Sample (ug)
Maes Fraction 3C Sample (ug)
Miotal-S Total Sample Amount (ug)
Allowable Blank

Mraawpw T0tal Allowable Blank (pg)

Sample Corrected for Blank

Mp

Total Sample Amount (ug)

Sample Corrected for Blank - Prorated Fractions

M1y
Ma.2p
Mp3a
Mpap
Mn3e

Fraction 1B (pg)
Fraction 2B (ug)
Fraction 3A (ug)
Fraction 3B (ug)
Fraction 3C (ug)

Prepared by Clean Alr Engineering Proprietary Software
SS Metale-1 Version 2006-12¢

Copyrght ® 2006 Clean Air Engineering Inc.

0.1000
0.2000
0.2000
0.5000
0.4000

<0.1000
<0.2000
<0.2000
<0.5000
<0.4000
<1.4000

1

Jun 4
11:51
14:03

<0.1000
13.1804
<0.2000
<0.5000
<0.4000
13.1804

0.0000

13.1804

<0.1000
13.1804
<0.2000
<0.5000
<0.4000

2

Junb
07:32
09:44

<0.1000
10.4849
<0.2000
<0.5000
<0.4000
10.4849

0.0000
10.4849

<0.1000
10.4849
<0.2000
<0.5000
<0.4000

3

Junb
10:02
12:13

<0.1000
10.1246
<0.2000
<0.5000
<0.4000
10.1246

0.0000

10.1246

<0.1000
10.1246
<0.2000
<0.5000
<0.4000

4

- Junb
12:30
14:42

<0.1000
12.4097
<0.2000
<0.5000
<0.4000
12.4097

0.0000

12.4097

<0.1000
12.4097
<0.2000
<0.5000
<0.4000

0682513 101038
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Clean Air Engineering, Inc
500 West Wood Street
Palatine, IL 60067

Project Number: 12218

Mercury

EPA Method 29 Analysis

Analytical Report
20590




The following. data for Analytical Report 20590
has been reviewed for completeness, accuracy,
adherence to method protocol,
and compliance with quality assurance guidelines.

Review by:

Daphne Woodman, 'C-hemist
June 21, 2013

| Report Reviewed and Finalized By:

én Smith, Laboratory Director
June 21, 2013
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20590 CAE M29 Report Packet
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SUMMARY OF RESULTS

elementOne
20590 CAE M29 Report Packet
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Summary of Analysis

Summary of Method 29 Mercury Analysis

. H, O, Empty

Average Total Front Half /HNO3z Impinger KMnO4  HCI

Run Number Catch, ug Mg Mg Mg Hg Mg
Unit 3 R1 #1 13.2 <01 13.2 <0.2 <05 <04
#2 <0.1 13.2 <02 <05 <04
Unit 3 R2 - # 10.5 <01 104 <0.2 <05 <04
#2 <0.1 10.6 <0.2 <05 <04
Unit 3 R3 #1 101 . <0.1 10.1 <0.2 <05 <04
#2 <01 10.1 <0.2 <05 <04
Unit 3 R4 #1 12.4 <01 12.3 <0.2 <05 <04
#2 <0.1 12.5 <0.2 <05 <04
Field Blank #1 <0.5 <01 <0.3 <0.2 <05 <04
' #2 <0.1 <03 <02 <05 <04
Reagent Blank #1 <0.5 <0.1 <0.2 <0.2 <05 <04
#2 <0.1 <0.2 <0.2 <05 <04

elementOne
20590 CAE M29 Report Packet
Page 4 of 26
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ANALYTICAL NARRATIVE

elementOne
20590 CAE M29 Report Packet
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Element One Analytical Narrative

Client: .. | Clean Air, IL  Element One #: | 20590
 Client 1D; | 12218 Wheelabrator Pompano Beach, FL stiii-. | LAL & JWL
Method: - ;| Method 29 06/06/13
‘Analytes: | Hg 06/11-17/13

Summary of Analysis

The Method 29 samples were digested, prepared, and analyzed according to
Method 29 protocol. Samples were analyzed for mercury on a PerkinElmer
FIMS-100 CVAA mercury analyzer.

Detection Limits

The FIMS-100 CVAA instrument reporting limit for mercury was 0.004 ug per
aliquot analyzed.

Analysis QA/QC ‘

Duplicate analyses relative percent difference (RPD) and spike sample recovery
data are summarized in the Quality Control Section. All QA/QC data was within
the criteria of the method.

Additional Comments

The reported results have not been corrected for any blank values or spike
recovery values.

elementOne
20590 CAE M29 Report Packet
Page 6 of 26
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QUALITY CONTROL SUMMARY

elementOne
20590 CAE M29 Report Packet
Page 7 of 26
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Summary of Quality Control Data

Mercury Duplicate Analysis RPD
{Method 29 QC limits: < 10% for RPD)

Run Number Front Half H,O./HNO; Empty Imp KMnO, HCI
Unit 3 R1 NA 0.3% NA NA NA
Unit 3 R2 NA 1.8% NA NA NA
Unit 3 R3 NA 0.0% NA NA NA
Unit 3 R4 NA 1.5% NA NA NA
Field Blank NA NA NA NA NA
Reagent Blank NA NA NA NA NA
Mercury Spike Recoveries
(Method 29 QC limits: + 25% for Spike Recoveries)
‘Run Number Front Half  H2O,/HNO3 Empty Imp  KMnO4 HCI
Unit 3 R3 #1 104% 87% 93% 91% 107%
#2 104% 86% 92% 92% 107%
elementOne

20590 CAE M29 Report Packet
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SAMPLE CUSTODY
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~ i
, 2590
CLIENT Wiheelabratos PROJECT 12218 66-12218-111
PLANT Pompana Beach, FL BEFT, && -
PROJECT MANAGER S, Broven (@ B é 8 ANALYSIS REQUESTED :
= X .
z 3 PORWARDING LAB
ANALYTICAL ~ CONTAINER < 2
... METHOO HUMBER SAMPLE FRACYION C{ ?MQ}Q‘A?: § g % g 5 Eheaners Ore, i,
Fu 5 A E E Y fre ] E ¢ . . N
. 580 YWarl Yead Strent w > @316C Carutng Suarh Re
UI:E;;A . QUARTZ FILTER Pating L, 60067 % g g WITHRQION, KU 28412
- | =
250 ml HDPE BOGB20858 (poney) z (33 BTN 28 (phon)
847-194-3385 (toxi 2|3 Kan Serth
LAB D DATE RUN ADDITIONAL
NUMBER @2nay TESTLOCATION HNUMBER SARIPLE SATRIX INFORIATION
£ia un s 3 fauzrz Biter, 260 mL HDRE 1 X X
ars unzs 2 Quartz Fiftor. 250 i, HOPE kI X ’
[l i
&S Ungd 3 Quanz Fiiter. 250 . HOPE. 3 % X% ;
85 i 4 Quanz FRar. 250 1L HDPE 1 X X
s yney i Btk Quarz Fixr, 25014 HOPE. : b ox - X
Regoct Erénl and Bck Ha
Sapsatawly
TMCITIME | |REIAGIENoT By: (EAMatLIE) Dastes Time  [ReGrepushed By: [signatime) Dage ! Time This form complnind by:
el A 1, B .
£33 giTon| , R. Vicars b/%i
Date ! Thne ecelved By: (signaurc) Untr | Tirme Tnquiahed By! (signature) Oate/ Time Signatura 0
Uola oz ' '

Sw.?hs ropiwgn! i 3000( Creadt thiom in Relorbrmmd ¢ QS Lavt) A codmtrs, o n"fh'\ Ch‘\»..ur rge gl

elementOne
20590 CAE M29 Report Packet
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40890

CLENT Wheslabrator PROWECT 12218 | I 85-32218-12
PLANT Pomeans Beach, Fi, DEFT. 66
-
PROJECT MANAGER 3, Brawn @ § 83 ANALYSIS REQUESTED
£ x
ANALYTICAL ~ CONTANER ‘e an. H E X Y FORWARDING LAB
METHOD NUSER SANPLE FRACTION (;‘ St ‘é‘z K é @ f § § Glarnact Gng, mig
TECG T 5 a
USEPA 500 ¥oss Wood Svesl e gg = U st e Bracd Ro
.20 3 FRONT HALF HNG; RINSE Paloline. I, s0087 g |g3 Witmemgion, NG 22412
260 mL HOPE DOD-827.0035 {perunc) 2 § § 910 TRSO1 {poons)
A7 B1.2325 (1gv) 2 / Keny Sith
LAB 1D SATE ’UN ADDITIGRAL
NUMBER 20131 TEST LOCATION NUBBER SANPLE MATRIX INFORIATION
[ Wre 3 TP LReorm Mot ANy Rines 2664 HDPE| - X
B Laitgy 5 Frong tatt HNG, Ringe. 250 it WDBE L 1 X X
B4 Unies 2 Erom Hatt HNG, Rivse, 2RO ML 1OPE] 1 | & X
5 S0 3 3 Froot Ka¥ HNO, Riwe 20 et owEf 1 ] X% X
&5 et 5 4 Eeant -lad 1R, Rense. 280 m), HOREL 1 X X
a% Uk 3 Fislg B | Front HeE HNCy Rinse 280 mt HOPE] 1 X X
Resors From and Back Hal
FopgrmRly
Rotinqutshed By? Oxta ITime  {Relngilsnes By: (signalure} BaaiTime |Redngulsned By (signataes) Dato / Timee This 106 complelod g
R_vicers 8-5-13 @ {:00 v R. Vecure (v/f //3
Recoived Qy: (= gt/ Tome  |Recaivod By: Isgnwum Dale i Time  JRelinquixhes Ey: (35pwminre} Gate ! Tima Signatre Bale
"—h.,
ALaa Randomy (fel3 oo

elementOne
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2310

CUENT Whestabralor SROJECT __ 12218 | 861221813
PLANT Panpans Boach, FL CEPT, 88 -
~
PRIUECT MANAGER S. Brown @ 5 Y ANALYSIS REQUESTED
glze FORWARDIES LAB
ANALYTIGAL  CONTARER £ 2
METHOD NUNBER SAUPLE FRACTION mnsnmxmabsﬁ m m | \ﬁ mw 5 Elernpnt Oose iz
USEPA PPINGERS -3 CATCK AND 500 Vst Wodd Swreat x4 g g Tf saton caroina Basct Re
W20 4 RINSE Palytine. 1 85067 e m.m ) Wirirgton N€ 28317
- . 2=
1000 ml HOPE B0-G27-50% frns) m £3 107530128 fpmonsy
BT GETSWE P 2 3 e Sty
LAB D DATE P ADDITIONAL
NUMOER, 12013 TEST LOCLTN NUMBER BARIPLE MATRIX INFORMATION
u.#maﬂ.ﬁﬂﬂﬁ)hlplna e, Y000 )
2 Uns s 1 it BOPE 1 % X
inpurspacs 1-3 Sty b %!
&5 vt 3 2 m, HDPE 3 X X
Imgirgem 1-3 (atch ans Rinee, 1000
&5 Lnls 3 9 oY, HOPE 1 X X
iromgera 1.3 Tsichard Mires. 1000
3% unil3 4 % HOFE vl x X
Wplepees 13 Calct gl Tonse, oL
e Ut 3 Flglt Biank ¥, HOPE l X X

Repert Frond ared Sach My

?aowmw Em..l\ﬁ\.ii. 1

sl o3

 Separatesy
Bt town | JHGIRQUisIed By: (SKmaTeee) Catel T JRelnquiahed Oy (Fgnanvra) Date ! Time T eompleres by
6-5-13 @17.00 R. Viesre mv\h\\\w
TDitef Time |Receires By {yignastuce? Oute?tune  Rolinguizhed By: {signatuse) Dte 7 Tk Slgnatura Duto

elementOne
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0540

CLIENT Wiheelabratir PROJECT 12218 ] 85-12218-14
PLANT Pompans Bosch, Fi. DEPT. [ ”
PROJECT MANAGER 3, grown El5¢ ARALYSIS REQUESTED
& (W
- - &
ANALYTICAL CONTAINER £ |s% & FORWARDING LaB
METHOD NUMHER SANFLE EIACTION c:{ ed {?.A_iff 8 G § & Ciemart One, It
v ' b1 x L3 . o
USEPA | IMPINGER 4 CATCHARD $00 Wasl Wood Shaet g |8 % z % e3160 Careiins Borch 2
W25 LY \ RINSE Poixirg, Y. 85687 § X o Wikningion, NC 25412
A ; 5
| 250 ml HOPE H00-827-9033 fabaris} g 3 3 S15.7BM0%2® (phena}
247-931 3365 (faxj 2 3 Ko min
LABIR DATE RUN ADDITIONAL
NLIMBER 12013} TE5Y LOCATION RUMBER SAMIPLE MATRIX INFORRATION
z Enprmer 4 Caxh ang Avrse. 299 ML
8:4 gt 3 3 HOPE 1 X X
ORTgET § GRET ot W, 450 FIL
64 £t 3 2 HDPE t X X
TR A CRth and Brsa, 250 L |
&5 Sy 3 HOPE 1 f X X
ENGeT 4 Coion ond e, 50 ML
&5 W 2 4 HOPE s Lox X
TPIRGET € C.okch sl PRSI, B85 A,
&i5 Ung 3 hing Eiank HOPE 1 X b
__j8epont Fras gnd Bagk Fast
I&:aamtdy
f
Arguished By: Jret Ot T Relinguishsg By: {slanatpty} Batai Time [ Rebnguisleed By: ieignature) Datn 2 Time This foem complctad by:
i §
R. Vicgre =" " |6.5.13.@i7-00 R. Vicere t;,z gf[ ?
Recoived By, |agdaey—" DateiTimo  [Roceived iy: (sigiatine) Gate/Time | Ralinquishad By: (6ignakre) Dafe | thos || Sagnature ST
Zoa bodos ez o
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059D

CLIENT Wheelabrator PROJECT 12218 : 86-12216-15
PLANT Pompary Beach, FL DEPT, 84 >
PROJECT MANAGER . Brown & :35 g ANALYSIS REGUESTED
x
) » 2 ES FORWARDIBIG LAR
ANALYTICAL COKTAINEK k] £ )
METHOD SUWBER _SAMFLE FRACTION C! e?“Af’; § E = & 5 Eleners One. Ine
) VR 3
USEPA BIMNGERS 58 CATTH AND FO% Yokl Wooo Strest s 1¥ é - N 8439C Carging Bench o
Sep; 58 RINSE Sarming, 1L £2067 £ g g Wimsngon, NG 25432
i 9E0 ml. AMBER GLASS EIDGETGET3 (phana) LRS- § 210.754.04 72 {pione}
84L7-571 338 4x) é Kon Smn
LAR 1D DATE RN ABDIMDNAL
NUMBER 20134 TEST LOCATION KULERER SAMPLE BIATRIX CECRMATION
IPRIRaeT S LD and Rinsa, 350
Sic vl 1 it Anim Giony i % X
TRQIRQEVE 5O Ua%h ard Mo, 998 §
L% Ut 3 Z . Al Gitss [} % X
] TPT@BTs 56 LoD Gng fomse, Bo8
oS i3 3 i A Clase L X
upagers BB Catth 8.
8 tree 3 4 i Amber Glass il X
Faprrgers 5S¢ Cotch and Riwi, 950
Ba Aty it Blay L Ashiber Glass 4 % X
oo Fartl ang Bock Hey
Ratingurahed Gy: {5k e | Teme  [Relinquisbad By. {signatura) Dapd e [Reloquished By: {slgraturm} Date} Time Thizs Earmn Coiapiytod by
R. Vemig 6513 @700 R. Vicors ;E#Q |
Hoogived By Isignature! DaietTime  (Recwivest By {signatzte] Cotes Timp  Ranmpuinted By: sghatire) {rates limn Sigoers
Brdtrn lelubs oz
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0570

CLIENT Wheslabralos PROJECT___ 12215 L ee12218.58
PLANT Semperng Baach, £, PNEPT 66 -
- o~
PROJECT MANAGER 3. Brown @ ilsg ANALYSIS REGUESTED
5 X -
. 2 & Fa [ FORWARDING LAS
ANALYTICAL  CONTAMNR £ 3 h =
METHOD HUMBER SAMPLE FRACTION Cfe‘anA”: § % g & g e Ors. 1o
G e e
IMPINGERS 58 CATCH AND 550 WVet Wooe Sreot & § 3 = R su0c corztes Bosch Ry
U;ZF;A AINSE Botiva T, EO0OY e 1q3 Wikmirgina, NC 28442
W
] 2somi ARBER GLAZS OD-6T-0092 {pRotes % ? % SIGEEIARZI (o
BA7HYIIEE g 3 Kon Smpr
LAB D TATE RUN ! ADBITIGNAL
NUYBER 3 TEST LOCATION NURRIR SAMPLE MATRIX INFCRMATION
g » D dvaday
[ L3 ] freimnec 250 ol Amtgs 5938 11K X
impnzer S-€ AN HCE + D1 Veater
o5 Yot 3 2 Caraaner: 250 wh Adowr Snsy 1lX X
Tnpsngns t by
54 Ly 3 Lormsngl. 250 m) Arber Gass 1 X X
Tairiats 543 BN CH 451 Vialer
a5 Hnt 3 I3 Cagraimar 240 7, Ambnr s 11 X X
Tmginger 58 S Rt 3 bt Wale
a3 Un13 Fiang am Soppalnes. 260 it Arfror Glians : X X
1
RepentFrom ard Back Hap
Seperatsly
SoLNRIENas B ’Wﬁ G3lo i Time | [ReANGUISOn By (SRare Dotz i Time | IRGAINqUIRhad By: (Nignsnms) Cate) Fime 3 foem completod by:
R, vicaro . la-513 @700 _ bn vicore /riiz
Receivad Sy: Date ¢ e [Recaivedt By {zignaturg) Date i Turst  { Redingulenad Gy: (dlgRaturey Ot Vime Sipnature Dazb
os Krd eJubz o0 g
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20570

CLIENT WWhaslabrator FROGECT 12248 | 883-12218-1
PLANT Fompano Beach, 1, EPT. 66 w
PROJECT MANAGER 3. Began é 5 § ANALYSIS REQUESTRD
. @ |42 9] rorwaromG A8
ANALYTICAL  CONTAINER H RRE K *
METHOD NUMBER SAMBLE FRACTION Cj e_\a.'ﬂlg”: § g g g § Liamanl Csw, 3o
S50 WES! Vtoz Sres g {d ¥ = 45190 Curaling Booch H3
USEPA | SEE BELOW . e S {5 % i
= SRS EAGE! R Peiriien. R 20007 Wiiington, NE 20412
A28 OF APHUCABLE REAGENT BLANK, I 3 § £2 o
i $00-527-0833 {z¥warie} £188 107930125 trhanet
BI7 4073385 s} z < Sen Sevn
LAB D DATE RUN ADRITHONA.
ramEn (2013 TEST LUCATION NUMBER SAWPLE BATRIE INFORIFATIGN
My 15 ) SR
5id Remgest Blaew AR £O% o KT t X X
DI Va7er {300 ML), CONBNE! 88, 338
84 Keagem Blara A L HOPE M o X
—5R AR YIS RO TR LT
4 Rexpent S A Cordsingl 9 250 mL 4OPE L. X
0, T FL5D, (BT LY
) Reapent Rank A Cordtnes 13 299 o Amber (Bass | 3 X X
03 oL T BN HIZH2E mls,
[ Rengont Jank Alf Contloee 14- 260 o, denhgr Ginse i b3 X
Gieartz Siflers 3}, Contamips 13° 250
[ Rassurs Ben, Al o HORE ¢ b X
.
{RelrquiBres By. 4o 245  time r'ammazua By isigosiurg) THHG I Time  [Reinquishad Oy: (@andiure; Tam TTe §ons fomm canwioted by
p
ﬁ%ﬁféﬂ_ 651281700 E Vicers AL f‘ﬁ}
1 (£ 3 Dule 7 Vime earived Byt {signature) Dade (Teme | Hei Fod By: [eignatere) Biain ! N Signature KTy
o |
Lo Bl sfe)i7 o300

elementOne

20590 CAE M29 Report Packet

Page 16 of 26

G-20



ANALYTICAL DATA
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Analytical Calculations

Mercury-

Mercury Results (ug) =CVAA Results (ug) *Final Volume (ml)
Aliquot (ml)

Where-

CVAA Results= Raw sample reading (ug)--Hg-Data Sheet
Aliquot= Sample Aliquot (Alq.)--Hg-Data Sheet

Final Volume=Final Volume (FV)*--Sample Submission

* With the exception of the BH fraction where-
=Received Volume (BV)--Sample Submission

eiementOne
20690 CAE M28 Repart Packet
Page 18 of 26
G-22



Analytical Calculations

Spike Recovery-

Spike (%) = (Spiked Result (ug/L) — Sample Result (ug/L)} X100
Spike Amount (ug/L)

Where-

Spike Result = Raw sample concentration (ppb)--/ICP-Data Sheet

Sample Result = Raw sample concentration (ppb)--ICP-Data Sheet

Spike Amount--/CP-MS Spike Table

Duplicate Analysis RPD-

RPD (%) = (Duplicate Result (ug/L) - Sample Result (ugl /L)) X100
Average (ug/L)

Where-
Sample Result =Raw sample concentration (ppb)--ICP-Data Sheet
Duplicate Results=Raw sample concentration (ppb)--/ICP-Data Sheet

Average= (Duplicate + Sample Results)
2

elementOne
20590 CAE M29 Report Packet
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HementOne AIR TESTING SAMPLE SUBMISSION FORM Lab ID 20590
Analysis DueDate  08.14.13
QAQC/Report DueDete  (08.18.13
Client Clean &Adr i Date Rec 06.06.13
. Project No 12218 TimeRec 1030
HNQ; Lot K Fe 30 HF Lot Gl1ze 7o HCI Lot 4t 20710 Ref. Method:
Volune Marked(X4 N Volume Loss Y J N /72 29
Sample Identification
1| U3-M2e-R1. — 5 | Field Blank
2 | U3-M28-R2 - _6| ResgeniBlank :
L3-M28-R2 Dup e ki s
U32e-R3 . | S R
_Lu34429-R3 Spike
T4 U3MZBRA T e e e . o
g les 16 H
Analyses Requested —Sa"npas RN _Q
Runs/ | Fi/AceFrh HNOa (FH) | 5% MO 0% HeOs BH) XYY KMnO: (B) HGHC)
FB | pH<20 Y/N | pH<20 [riN pH <2.0 AN pH<20 FIN | phi<20 G¥N | pH<20 gIN
LabiD |FIID 1BVml | BYm | Evml | BYml |Usel |FYml | BVml [FYml (Bvml [o¥ml [ BVl [ FVmi
1 S 20 o0 | e A1ed 1200 | 3g0] s6o] I50 | voo
2.0 ~_ e FoHgge | S Lio¥ 240 Izo |
3.8 T 790 A 1o 240 220
4 RIS 775 | jio 900 220
5 S5 300 |/~ o4 M 140 230,
11-29 Reagent Blank ]
Labil Fraction BV, |FV, mF ] Comments -
6 C-7 FH Agatone Blank
C-8a |FH _[0INHNOG, 2e0 | 160 | weeel 100 at .
cC-88 | A SANHNO, 360 -~
c-86_ | B DI .0 0% f6c <3
ce BH 5% HNO3#M0% H,0, [Z2oT v
cip_ | B A% KMO./10%H,80, | 140 [ w622 | ieedd.. (00wl Vel 33l of DI
C-11 [ &N HCID1 M0 230 | 4ov ) ¢
c-12 |FH Fitter
Lab Communications ., e e omenat
Lel Fu e Piltea & srm m[ 1oal 4 s+olk
M?Q Ruwsmd C‘I 03 C& C‘.‘:A CSB“C;Gm\;(éuc;Z CoA, (:‘1;36—(;‘3»05‘-) CH-— Amhwe Traumef——'DBGB 13 LLB e e -
SS Page 1 of 1 FH Prep Byate LM 13115 APrepByDatewr -1 4J

6712013 10:59:19 AM
88 by

BH Prep By/Date. 3 & T /3 B Prep Byibate (,5 b m ;j!;

2%
Labeled ByiDate Swe - 7°43

PM Prep

BMIFH Prep By/Dats,

)

By i Date__

elementOne
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efementOne Method 28 Microwave Worksheet

Client: ¢ A&
Date Digested: -15:/%

initials: 3t ™

Worksheet Prepared by, ST
Aulo | Sample Lab | Sample | # of filters | Spike | Prep Volume Weight in Units
Sample 18 Weight (@) | digested {mi} Micro |
Loc, _ Weight Qut
Micro
cAB IR o
S e
- ‘ RN
-2 | AN
-3 N
o ' / \\
- ‘\
i ! 1 \
yp AV
— Y
S |
\\ . "I
\\\
\\
1\ \}
‘\\ K‘
\ )
Y N
, | N
(R84 grged s Do A of 514 A & 5y - AN
Elamant Gna. Inc. Foin: 104 - Reviglon 1.0

HF Aol # - G111 2070 HRe '4'.’} # 56630

.
o ., "
7 ml A
o

. e P S,
s Ca R

mpmin

elementOne
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elemeniOne

Date Prepared/Digested: .40 .13

Block #1 Temperature: _9$,,4 ___ Start Time:_$133

MERCURY BATCH DIGESYION - RUN WORKSHEET
Tl #3 A2.40

Prep By, A

SIFFile#: o6 1013 -

Machine ID; o4 ¢

Block #2 Temperature: 6449 Stop Time: 1.0 Batch Analyst: 3wt feAL
o 0.4ugiml o
AS Curve & QC's | working std BV, mi FV, mi Standard Lot Numbers
Lab BLK Standard #1 (for working std)
1 {3/ batch} 0 40 40 Lot #; #2054 %
2 0.004 ug 0.01ml 40 40 Working Standard -
3 0.04 ug 0.10ml 48 40 llot#:oGiois-y by LAL
4 0,08 ug _0.20ml 40 40 Standard #2 (QC #2):
5 0.16 ug 2.40ml 40 40 Lot # ot ead - ‘
g {.20ug 0.50ml 40 40 Standard #3 (QC #3);
_Jlot# 063 -3
7 1QC #2=0.08ug | 0.2ml #2 sid 40 40
& QC #3=0.08ug § 0.2mi #3 sid 40 40 [Curve prepared by, tA4
{Submittod for Review By Date: Time:
initial Review By: LAL [ FLoL Date: & -10-43 Time: 7:/5
Final OC Review By: (A D Date: G-\ .\ Time: 1M
Comments:, 20531l h v @ Sl Yl ,  Le891-14@ /L
Sample
AS LAB # Client WHFY 1 Ali Used | miuged | Vol mi Spike g
926529 - LB 4 1%e
10 i BHD v -
o533 -3 10 [ g
12 3t v ‘
30533 -5 5
14 b 4
15120834 . 3 4o
18 -34 <
17} -3 5
18 B & .
19)20887 -1 10 N

NOTES: Lab blanks and spikes must be prepared with each baich digestion

Sp:ke for Hy, Use calibration working 0.4ugiml standard at the rate of 0.20ml per 40mi sampfe.

H.S0,@ 2.0m..

Persulfate

@30mi......

D:gostlan chemicals to be added in order at the foﬂowing rate per 40mf volumes.
HNO; @& 1.0mi.......

H

KMnO 4 @ 8.0mi

HQSO¢ Lof# & Wiy

Parsuifate Lot # PLoid -5

NG, Lot £ 50050

KMHO4 Lot# cazind -4

HOCI Lot #: #itdero
Hydrox Lotiote o s - 3

Element Cne; Inc form 128-Reviston 7.0

elementOn

20590 CAE M29 Report Packet
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Clear sa'mples after digestion with 3.2ml of Hydroxylamine solution:
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MERCURY BATCH DIGESTION - RUN WORKSHEET

i A A

AN

elementOne
SIF File #
: Sample
AJS LAB# Client WHFY_ ] AliUsed | mlused ] Vol. ml Spike yg
90 2,53 7RH 4 20
9 20590~ 104 4 | Mo
92 —~7 Bk bS]
93 ~ZBHD N
94 —~ZRIt - 1490
85 —20 %Y ] W
98 o 14 ELoS
97 -5k 200
98 —ER¢ 2e0
9| ZoFn- A Zoo
100 —~2A
101 245
102 A
103 ~INL
104 ~4p
105 ~Sh , /
106 rQA, LY / 'i/
Eigment Ons, Inc form 128-Revision 2.0 Page 4 of 4
elementOne

Page 23 of 26
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§

elementOne  MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Digested: { - |3-+¢3 Prep By:_(at [Tl SIFFile#: oiid-1
! g

Biock #1 Temperature: _ 3.3 Start Time: __ €0 Machine 1D: %5 1
Block #2'T emperature: i1.9 Stop Time: __|g![.S Batch Analyst: zwwe fe Al
Block #3 Temperature: LGY% ' ' '

0 dug/mi
AIS Cirve & QC’s | working std BV, m! | FV, mi Standard Lot Numbers
Lab BLK Standard #1 (for working std)
1 (3/:batch} Q 40 4G Lot # Jzes5471
2 0.004 ug_ 0.01mi Ao 40 40 !.Workinggandard
3 :0.04 ug G.10mi 40 40 Lot eiionv -1 by LAL
4 :0.08ug 0.20mi 40 40 IStandard #2 (QC #2):
8 046 ug 0.40mi . 40 40 Jiot# o ieid-2 -
6 0.20ug 0.50m! 40 40 |Standard #3 (QC #3).
) i Lot# ot-1013 -3
7 QC #2=0.08ug | 0.2ml #2 std 40 40 ‘
8 QG #3=0.08ug | 0.2mi#3 sid 40 40 [Curve prepared by: “Tiul -
initlal Review By: TeoL /LAl Date: /. .%9.13 ._Time:2.: 30
Final QC Review By [ YOL Date: [, WO Time: YRR
Comments: 20677 -SC PP Irl 20590 - (LLBFN F(F [l mf o
. : Sample
AIS LAB # Chent WUFY | AliUsed | ml used § Vol ml Spike pg_
N2geao - 1B 4 560
T R .
11 {2 D
12l | i.3g
13 | L3sd ' !
14 1 L4
EIE
16
17
18 [, R
18 v il

" NOTES: Lab blanks and spikes must be prepared with each balch digestion

Spike for Hg, Use calibration working 0.4ug/mi standard at the rate of 0.20mi per 40ml sample.

Digestion ch;elrficals to be added in order at the following rate per 40mi volumes.

Ha SO, @2.0mi...... HNO; @ 1.0ml....... Porsulfate @ 3.0ml......... KMnO ,; @ 6.0m!
H,SO,Lot#h Stiddy ANO, Lot # & $653C HClLot#_y1lZon0 _
Persulfate Lot # 94o7t5 - & KMnO 4 Lot # Ge0Ti3- % Hydrox Lot #4143 -3

;i Clear samples after dxgvs!."on with 3.2ml of Hydroxylamine solution,

Ejement Pne ing forrme 128-Revision 8.0 Page 104
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glementOne  MERCURY BATCH DIGESTION - RUN WORKSHEET

efementOne

20590 CAE M29 Report Packet

Page 25 of 26
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! SIF File #:
T ] ‘ Sample
AIS _LABH Client WHYPV | AliUsed | mlused| Vol ml Spike g
55 26594 - TBA ¢ 4 TH0
56 i ¥Ry L e
820697 -1 ¢ 4 Jgo
58] 1 -~z2c |
59 2eD
80 L3
81 “h ¢y
s Ci4c
; 83 | isc
64 LS5 L ~
85(2c 690  (#B ryl o ivo
66] | el8FH 4 Ll ("
87 : drrH i
68 -2Fm ‘
89  -2¥Fwp
0 -nFM
M -3FMy
72) -4 FH
73 -5FH
74 LR ~ e
75819772 -+ A 025 i
L IY- i ]
77| !
78
79 ;
8] - -
B ¢ |
B2 |
83
I
85
N
87
8a :
89
Elamant Qnai, ing form 128-Revision 8.0 Page 3 of 4




PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID Date Time Mean_Sig Mean_Rd Mean_Rt Units Alg. Vol. Sig 1 Reading-1 Resuit-1 Sig 2 Reading-2 Result-2
Calib Blank 6/11/2013  9:04:16 0.0001187 Hg 0.0001187

STD1=.004ug 6/11/2013  9:05:30 0.0012822 Mg 0.0012822

STD2=.04ug 6/11/2013  9:06:45 0.0122926 \g 0.0122926

STD3=.08ug 6/11/2013  9:08:01 0.0238378 [V1s] 0.0238378

STD4=.16ug 6/11/2013  9:09:18 0.0482039 g 0.0482039

STD5=.2ug 6/11/2013  9:10:36 0.0594644 Hg 0.0594644

Reagent Blank 6/11/2013  9:26:46 0.0001957 0.0006547 0.0006547 ug 0.0002438 0.0008153 0.0008153 0.0001477  0.000494  0.000494
0.004ug = DL 6/11/2013  9:30:25 0.001245 0.0041639 0.0041639 g 0.001245 0.0041639 0.0041639

0.080ug = STD.2 6/11/2013  9:31:41 0.0224427 0.0750612 0.0750612 g 0.0224427 0.0750612 0.0750612

REAGENT BLANK 6/11/2013  9:32:57 0.0001364 0.0004563 0.0004563 pg 0.0001364 0.0004563 0.0004563

0.080ug = STD.2 6/11/2013 9:34:13 0.0218825 0.0731875 0.0731875 g 0.0218825 0.0731875 0.0731875

0.080ug=QCSTD3 6/11/2013 9:35:32 0.0224219 0.0749916 0.0748916 ug 0.0224219 0.0749916 0.0749916

REAGENT BLANK 6/11/2013 9:36:48 0.0001481 0.0004953 0.0004953 pg 0.0001481 0.0004953 0.0004953

0.004ug = DL 6/11/2013 12:31:11  0.0012424 0.0041554 0.0041554 g 4 1260 0.0012424 0.0041554 0.0041554

0.080ug = STD.2 6/11/2013 12:32:27 0.0221798 0.0741812 0.0741812 pg 4 1260 0.0221796 0.0741812 0.0741812

REAGENT BLANK 6/11/2013 12:33:44 0.0001156 0.0003867 0.0003867 ug 4 1260 0.0001156 0©.0003867 0.0003867

20590-1BH 6/11/2013 12:39:03 0.0183294 0.0613041 13.180388 g 4 860 0.0183594 0.0614043 13.201933 0.0182995 0.0612039 13.158842
20590-2BH 6/11/2013 12:40:48 0.0149281 0.0499281 10.484911 g 4 840 0.0147968 0.0494888 10.392646 0.0150595 0.0503675 10.577177
20590-2BH DUP 6/11/2013 12:42:29 0.015012 0.0502086 10.543806 g 4 840 0.0147828 0.049442 10.382829 0.0152412 0.0509752 10.704784
20590-3BH 6/11/2013 12:44:11 0.0153274 0.0512637 10.124581 pg 4 790 0.0153259 0.0512584 10.123542 0.015329 0.051269 10.125619
20590-3BH SPK 6/11/2013 12:45:54  0.035992 0.1203778 23.774642 ug 4 790 0.0360777 0.1206645 23.83124 0.0359064 0.1200914 23.718043
20590-4BH 6/11/2013 12:47:37 0.0191505 0.06405 12.409693 pg 4 775 0.0190044 0.0635616 12.315054 0.0192965 0.0645385 12.504332
20530-5BH 6/11/2013 12:49:20 4.719E-05 0.0001578 0.0118382 g 4 300 3.816E-05 0.0001276 0.009573 5.622E-05 0.000188 0.0141034
20580-6BH 6/11/2013 12:51:03 -0.0000209 -0.0000701 -0.0035096 pg 4 200 -0.0000476¢ -0.0001595 -0.0079766 5.72E-06 1.914E-05 0.0009574
0.004ug = DL 6/11/2013 12:52:16 0.0011914 0.0039846 0.0039846 g 4 200 0.0011914 0.0039846 0.0039846

0.080ug = STD.2 6/11/2013 12:53:32 0.0226737 0.0758337 0.0758337 ug 4 200 0.0226737 0.0758337 0.0758337

REAGENT BLANK 6/11/2013 12:54:49 0.0001273 0.0004258 0.0004258 pg 4 200 0.0001273 0.0004258 0.0004258

20590-1A 6/11/2013 12:56:33 7.251E-05 0.0002425 0.012127 ug 4 200 5.336E-05 00001785 0.0089244 9.166E-05 0.0003066 0.0153296
20590-2A 6/11/2013 12:58:19 3.691E-05 0.0001235 0.006174 g 4 200 2413E-05 -8.071E-05 0.0040358 0.0000497 0.0001662 0.0083121
20590-2A DUP 6/11/2013 13:00:03 5.522E-05 0.0001847 0.0092349 g 4 200 B8.098E-05 0.0002709 0.0135435 2.945E-05 9.852E-05 0.0049263
20590-3A 6/11/2013 13:01:49 5.509E-05 0.0001843 0.0092135 ug 4 200 4.627E-05 0.0001548 0.0077388 6.391E-05 0.0002138 0.0106882
20590-3A SPK 6/11/2013 13:.03:36 0.0220476 0.0737397  3.686987 ug 4 200 0.0221712 00741531 3.7076561 0.021924 0.0733264 3.6663179
20590-4A 6/11/2013 13:.05:22 -0.000045 -0.0001505 -0.0075283 pg 4 200 -0.0000749 -0.0002506 -0.0125307 -0.0000151 -0.0000505 -0.0025259
20590-5A 6/11/2013 13:07:10 -0.000066 -0.0002208 -0.0110435 g 4 200 -0.0000596 -0.0001993 -0.009968 -0.0000724 -0.0002423 -0.0121191
20590-6A 6/11/2013 13:08:58 -0.0000845 -0.0002828 -0.0141443 yug 4 200 -0.000088 -0.0002946 -0.0147327 -0.000081 -0.0002711 -0.0135559
0.004ug = DL 6/11/2013 13:10113  0.001232 0.0041205 0.00412056 g 4 200 0.001232 0.0041205 0.0041205

0.080ug=QCSTD3 6/11/2013 13:11:28 0.0222555 0.0744352 0.0744352 ug 4 200 0.0222555 0.0744352 0.0744352

REAGENT BLANK 6/11/2013 13:12:44 7.862E-05 0.000263 0.000263 ug 4 200 7.862E-05 0.000263 0.000263

Calib Blank 6/12/2013  8:49:14 0.0001348 Hg 0.0001348

STD1=.004ug 6/12/2013  B8:50:33 0.0012627 ug 0.0012627

STD2=.04ug 6/12/2013  8:51:49 0.0126931 g - 0.0126931

STD3=.08ug 6/12/2013  8:53:06 0.0245327 ug 0.0245327

STD4=.16ug 6/12/2013 8:54:24  0.048864 ug 0.048864

STD5=.2ug 6/12/2013 8:55:43 0.0804305 He 0.0604305

Reagent Blank 6/12/2013  8:57:31 3.185E-05 0.0001048 0.0001048 g 5.128E-05 0.0001687 0.0001687 1.242E-05 4.085E-05 4.085E-05
0.004ug = DL 6/12/2013  8:58:45 0.0013304 0.004376  0.004376 yug 0.0013304 0.004376  0.004376

0.080ug = STD.2 6/12/2013  9:00:02 0.0240027 0.0789485 0.0789485 g 0.0240027 0.0789485 0.0789485

0.080ug=QCSTD3 6/12/2013 ©:01:22 0024 0.0783397 0.0789397 ug 0.024 00789397 0.0789397

REAGENT BLANK  6/12/2013  9:02:39 9.578E-05 0.000315  0.000315 pg 9.578E-05 0.000315  0.000315

0.004ug = DL 6/12/2013 11:56:40 0.0013422 0.0044147 0.0044147 ug 4 100 0.0013422 0.0044147 0.0044147

0.080ug = STD.2 6/12/2013 11:57:58 0.0230863 0.0759343 0.0759343 pg 4 100 0.0230863 0.0759343 0.0759343

REAGENT BLANK  6/12/2013 11:59:15 8.404E-05 0.0002764 0.0002764 yg 4 100 B8.404E-05 0.0002764 0.0002764

20590-1B 6(12/2013 12:02:51 0.0001016 0.000334 00417541 ug 4 500 0.0001083 0.0003562 0.0445194 9.482E-05 0.0003119 0.0389887
20590-28 6/112/2013 12:04:41 0.0001145 0.0003765 0.0470643 pg 4 500 0.0001244 00004091 0.0511355 0.0001046 0.0003439 0.0429931
20590-28 DUP 6/12/2013 12:06:28 0.0001275 0.0004193 0.0524079 pg 4 500 0.0001141 0.0003753 0.046916 0.0001408 0.0004632 0.0578997
20590-38 6/12/2013 12:08:11 0.0001304 0.0004288 0.0536014 ug 4 500 0.0001352 0.0004447 0.0555818 0.0001256  0.000413  0.051621
20590-3B SPK 6/12/2013 12:09:55 0.0221839 0.0729663 9.1207844 ug 4 500 0.0220268 00724494 9.0561775 0.022341 0.0734831 9.1853913
20590-4B 6/12/2013 12:11:39  0.0001362 0.0004479 0.0559884 pug 4 500 0.0001382 0.0004547 0.0568358 0.0001341 0.0004411 0.0551411
. 20590-5B 6/12/2013 12:13:24 00001442 0.0004741 0.0592665 pg 4 500 0.0001532  0.000504 0.0629958 0.0001351 0.0004443 0.0555373
20590-68 6/12/2013 12:15:10 3.818E-05 00001256 0.0156993 g 4 500 3.796E-05 0.0001249 0.0156082 0.0000384 0.0001263 0.0157905
20590-1C 6/12/2013 1216:56 0.0006911 0.0022731 02273133 ug 4 400 0.0006967 0.0022917 0.2291857 0.0006855 0.0022546 0.2254608
0.004ug = DL 6/12/2013 12:18:09 0.0012981 0.0042698 0.0042698 pg 4 400 0.0012981 0.0042698 0.0042698

0.080ug = STD.2 6(12/2013 12:19:27 0.0233433 0.0767796 0.0767796 ug 4 400 0.0233433 0.0767796 0.0767796

REAGENT BLANK  6/12/2013 12:20:44 0.0000791 0.0002602 00002602 pg 4 400 0.0000791 0.0002602 0.0002602

20500-2C 6/12/2013 12:22:30 0.0006882 0.0022635 0.2263482 pg 4 400 0.0006831 00022488 0.224679 0.0006932 0.0022802 0.2280174
20590-2C DUP 6/12/2013 12:2417 0.0007648 0.0025157 0.2515709 pg 4 400 0.0007725 0.0025409 0.2540935 0.0007572 0.0024905 0.2490482
20590-3C 6/12/2013 12:26:03 0.0007639 0.0025126 0.2512638 ug 4 400 0.000764 0.0025128 0.2512798 0.0007639 0.0025125 0.2512478
20590-3C SPK 6/12/2013 12:27:52 0.0260525 0.0856908 85690785 g 4 400 0.0260677 00857407 B.5740692 0.0260374 0.0856408 8.5640879
20590-4C 6/12/2013 12:29:40 (.0008531 0.002806 0.2806017 ug 4 400 0.0008538 0.0028082 0.2808232 0.0008524 0.0028038 0.2803801
20590-5C 612/2013 12:31:20 6.914E-05 0.0002274 00227434 ug 4 400 7.382E-05 0.0002428 0.0242813 6.447E-05 0.0002121 0.0212055
20590-6C 6/12/2013 123318 5.554E-05 0.0001827 00182704 ug 4 400 5.607E-05 0.0001844 0.0184429 5.502E-05 0.000181  0.018098
0.004ug = DL 6/12/2013 12:38:52 0.0011817 0.0038869 0.0038869 ug O 5 0.0011817 0.0038869 0.0038869

0.080ug=QCSTD3 6/12/2013 12:40:09 0.0266879 0.0877805 0.0877805 pg 0 5 0.0266879 0.0877805 0.0877805

REAGENTBLANK  6/12/2013 12:41:26 0.0001258 0.0004138 0.0004138 ug 0 5 0.0001258 0.0004138 0.0004138

Calib Blank 6M4/2013 11:13:40 0.0001585 yg 4 500 0.0001585

$TD1=.004ug 6/14/2013 11:14:54 0.0012139 ug 4 500 0.0012139

elementOne
Hg-Data 1 of 2 @ 20590-Hg 26.1
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PerkinElmer FIMS-100 CVAA Mercury Analyzer

ample_ID Date
‘TD2=.O4UQ 6/14/2013
TD3=.08ug 6/14/2013
STD4=.16ug 6/14/2013
STDS=.2ug 6/14/2013
Reagent Blank 6/14/2013
0.004ug = DL 6/14/2013

0.080ug = STD.2 6/14/2013
0.080ug=QC STD3 6/14/2013
REAGENT BLANK 6/14/2013

0.004ug =DL 6/14/2013
0.080ug = STD.2 6/14/2013
REAGENT BLANK 6/14/2013
20590-LRB FH 6/14/2013
20590-LRB FH SPK  6/14/2013
20590-1 FH 6/14/2013
20590-2 FH 6/14/2013
0.004ug = DL 6/14/2013

0.080ug = STD.2 6/14/2013
REAGENT BLANK 6/14/2013
20590-2 FH DUP 6/14/2013

20590-3 FH 6/14/2013
20590-3 FH SPK 6/14/2013
20590-4 FH 6/14/2013
20590-5 FH 6/14/2013
20590-8 FH 6/14/2013
0.004ug = DL 6/14/2013

0.080ug=QCSTD3 6/14/2013
REAGENT BLANK 6/14/2013

Calib Blank 6/17/2013
STD1=.004ug 6/17/2013
STD2=.04ug 6/17/2013
STD3=.08ug 6/17/2013
STD4=.16ug 6/17/2013
STDS=.2ug 6/17/2013
Reagent Blank 6/17/2013
0.004ug = DL 6/17/2013

080ug = STD.2 6/17/2013
.080ug=QC STD3 6/17/2013
REAGENT BLANK 6/17/2013
20590-LRB FHSPK  6/17/2013

0.004ug =DL 6/17/2013
0.080ug = STD.2 6/17/2013

REAGENT BLANK 6/17/2013

Hg-Data 2 of 2

Time
11:16:09
11:17:25
11:18:41
11:19:59
11:21:45
11:22:58
11:24:14
11:28:05
11:29:21
13:13:42
13:14:58
13:16:13
13:28:32
13:30:15
13:31:59
13:33:43
13:34:56
13:36:12
13:37:28
13:39:12
13:40:56
13:42:42
13:44:28
13:46:14
13:48:00
13:52:50
13:54:06
13:55:22
10:44:20
10:45:34
10:46:51
10:48:08
10:49:25
10:50:44
10:52:32
10:55:01
10:56:18
10:57:38
10:58:54
11:07:51
11:19:29
11:20:46
11:22:04

Mean_SIg
0.0112246

0.021361
0.0410252
0.0535518

-0.0000031
0.0011303
0.0203358
0.020155
6.72E-06
0.0010847
0.0193002
4.339E-05
5.433E-05
0.0157455
4.865E-05
0.0001038
0.0011482
0.0194323
5.589E-05
0.00017
0.0003105
0.0219738
0.0001086
5.056E-05
0.0001508

0.0010681
0.0200297
3.729E-05
0.0002714
0.0012171
0.0134286
0.0261513
0.0547656
0.0690879
0.0003626
0.0013469
0.0262171
0.0261867
0.0002475
0.0277125
0.0014421
0.0250473
-0.000001

Mean_Rd

-0.0000117
0.0042787
0.0769814
0.0762969
2.544E-05
0.0041062
0.0730611
0.0001643
0.0002057
0.0596048
0.0001842
0.0003929
0.0043464

0.073561
0.0002116
0.0006436
0.0011755

0.083182
0.0004113
0.0001914
0.0005708
0.0040432
0.0758227
0.0001412

0.0010584
0.0039316
0.0765262
0.0764376
0.0007223
0.0808915
0.0042095
0.0731116
-0.0000031

Mean_Rt Units Alq. Vol.

ug
Hg
Hg

-0.0000117 g
0.0042787 g
0.0769814 ug
0.0762969 g
2.544E-05 ug
0.0041062 g
0.0730611 g
0.0001643 pg
0.0051423 g
3.7252875 pg
0.0046044 g
0.0098219 g
0.0043464 g

0.073561 g
0.0002116 g
0.0160899 ug

0.029388 g

207955 ug
0.0102817 g
0.0047856 g
0.0142693 g
0.0040432 ug
0.0758227 ug
0.0001412 g

0.0010584 g
0.0039316 g
0.0765262 g
0.0764376 g
0.0007223 g
5.0557178 g
0.0042095 g
0.0731116 pg
-0.0000031 pg

4
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500
500
500
500
500
500
500
500

elementOne

e 20590-Hg

G-3

Sig 1
0.0112246
0.021361
0.0410252
0.0535518
-0.0000013
0.0011303
0.0203358
0.020155
6.72E-06
0.0010847
0.0193002
4.339E-05
7.382E-05
0.0157527
0.0000729
9.166E-05
0.0011482
0.0194323
5.589E-05
0.0001576
0.0003403
0.0219773
0.0001122
4.205E-05
0.0001588
0.0010681
0.0200297
3.729E05
0.0002714
0.0012171
0.0134286
0.0261513
0.0547656
0.0690879
0.0004297
0.0013469
0.0262171
0.0261867
0.0002475
0.02814
0.0014421
0.0250473
-0.000001

Reading-1

-0.0000051
0.0042787
0.0769814
0.0762969
2.544E-05
0.0041062
0.0730611
0.0001643
0.0002795

0.059632
0.000276
0.000347
0.0043464
0.073561
0.0002116
0.0005967
0.0012882
0.0831951
0.0004247

0.0001592 .

0.0006013
0.0040432
0.0758227
0.0001412

0.0012544
0.0039316
0.0765262
0.0764376
0.0007223
0.0821391
0.0042095
0.0731116
-0.0000031

Result-1

-0.0000051
0.0042787
0.0769814
0.0762969
2.544E-05
0.0041062
0.0730611
0.0001643
0.0069869
3.7270007
0.0068991

0.008675
0.0043464

0.073561
0.0002116
0.0149163
0.0322043
2.0798765
0.0106178
0.0039798
0.0150322
0.0040432
0.0758227
0.0001412

0.0012544
0.0039316
0.0765262
0.0764376
0.0007223
5.1336942
0.0042095
0.0731116
-0.0000031

Sig 2

-0.0000048

3.484E-05
0.0157382
0.0000244
0.0001159

0.0001824
0.0002808
0.0219704
0.0001051
5.908E-05
0.0001427

0.0002955

0.0272851

Reading-2 Result-2

-0.0000183 -0.0000183

0.0001319 0.0032978
00595772 3.7235743
9.238E05 0.0023096
0.0004387 0.0109687

00006905 0.0172635
0.0010629 0.0265717
0.0831689 2.0792235
0.0003978 0.0099457
0.0002237 0.0055915
0.0005403 0.0135065

0.0008624 0.0008624

0.0796439 4.9777414

26.2
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my ability, verified as accurate. ‘
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WHEELABRATOR NORTH BROWARD
TONS OF REFUSE PROCESSED PER STACK TEST RUN LOG

UNIT #3

6/4/2013 Mercury 29 1 183.7 2.20 76.3
6/5/2013 Mercury 29 2 178.4 2.20 74.0
6/5/2013 _ Mercury 29 3 176.9 2.18 728
6/5/2013 Mercury 29 4 1771 2.20 73.5




Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 06/04/13
Start Time: 11:51
End Time: 14:03
Test DEG F DEG F GPM GPM GPM % DEG F " H20
Unit 1 [ 521.64] 298.59| 36.87] 15.01 282.71| 6.38]
e e Y
Unit 2. |
Unit 3 20mun1 | 520.74] 291,75
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
Unit 1 17467| _ 887.08 -0.10] 255.85] 1151.55] _ 612 170.11}
Unit 2 - —18332] 89017 833.69] —0.40] —2.08] 173.55]
Unit 3 " 20.10] 266.25] 1196.09] 9.86] 183.74]
U1 lime (#/hr) 879.52
U2 lime (#hr) 718.31
U3 lime (#/hr) 720.59
Specific Gravity 1.093
Round Down 1.090 0.941
Round Up 1.100 1.050

@




Date:

Start Time:
End Time:

Unit 1

Unit 2

Unit 3

Unit 1

Unit2

Unit 3

06/05/13
7:32
9:44

Test

29r1un 2 '

Wheelabrator
NORTH BROWA

RD

Emission Test Log

DEG F DEG F GPM GPM GPM % DEG F " H20 " H20

[ 525.97] 27.54] 286.13| _627] -9.62]
493.13] 33.98] _ 26756]  599]  _ 0.4p|

r 507.93] 3557] ' —5.31]

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
r 889.34] 835.62] 89.75] 0.09] 256.14] 175.81]
crh Sl . g S NN - 11653—46_[ NG

-0.11]

266.53|

1170.27]

U1 lime (#/hr)
U2 lime (#/hr)
U3 lime (#/hr)
Specific Gravity
Round Down

Round Up
Page 1

944.81
749.74
742.57

1.086

1.080
1.090

0.833
0.941



Date:
Start Time:

End Time:
Unit 1
Unit2

Unit 3

Unit 1
Unit 2 '

Unit 3

06/05/13
10:02
12:13

Test

29' run 3

L e BN .
B B XY

Wheelabrator
NORTH BROWARD
Emission Test Log

DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
N 510.47{ ] 299.71| 48.05] 28.72 19.33 - 28.89| 284,55[ 6.40] -§_3.6ﬂ

[ 505.44]

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F
182.17] 829.50] 256.3

1178

SSRGS

58 69l 176.37]
117943 7.29] 176.93]

185.61]

| 18351]  803.51]  831.08]

U1 lime (#/hr) 1036.93
U2 lime {#/hr) 751.57
U3 lime (#/hr) 739.99
Specific Gravity 1.086
Round Down 1.080 0.833
Round Up 1.090 0.941

o




Date:
Start Time:

End Time:
Unit 1
Unit 2

Unit 3

Unit 1
Unit2

Unit 3

29 run 4 L 50657L — 289.99]

Wheelabrator
NORTH BROWARD
Emission Test Log

06/05/13
12:30
14:42

Test DEG F DEG F

RESS " -

DEG F " H20 " H20

[ 516.26] 300.08]

IR PN

289.45]

- [_ae088]

e

284 .63] -9.50]

"

%3]
S

25.78] 282.41]

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
182.88| _§89.2L 828.53] 89.181% 'O» 256.57] 1159.01] 177j4.5'

—1126.22

| 826.31] 81.67] -0.10] 266.83]  1184.74] 6.58] 177.13)
U1 lime (#hr) 997.33
U2 lime (#/hr) 752.47
U3 fime (#/hr) 745.08
Specific Gravity 1.088
Round Down 1.080 0.833
Round Up 1.090 0.941

Page 1
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CleanAir

WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
. POMPANO BEACH, FL CleanAir Project No: 12218-5

DESCRIPTION OF INSTALLATION 3-1

PROCESS DESCRIPTION

The North Broward Resource Recovery facility operates three (3) 750 tons-per-day
municipal refuse-fired, water-wall boiler trains. The trains were manufactured by
Babcock & Wilcox to produce electricity for sale to a local utility company.

Each boiler is equipped with the following air pollution controls (APCs):
1) A selective non-catalytic reduction (SNCR) for nitrogen oxides (NOx) control;
2) A spray dry absorber (SDA) for acid gas removal;
3) A fabric filter for the control of particulate emissions.

Each fabric filter is followed by an induced draft (ID) fan that directs the flue gas to a
dedicated tlue in a common stack. The APC equipment is manufactured by
Wheelabrator Air Pollution Control, Inc. All APC equipment is generally in excellent
condition. Each boiler is also equipped with a continuous emission monitoring (CEM)
system to demonstrate the compliance with sulfur dioxide (SO,), NOx and carbon
monoxide (CO) limits.

Figure 3-1 shows a general schematic for the facility. All of the testing reported in this
document was performed at the Unit 3 FF Outlet, as shown in Figure 3-2 on page 3-2.

AUXILIARY BURNER N il SCRUBBER

ENCLOSED
RECEIVING
AREA

FABRIC FLTER

| =g

c .

N

REFUSE FUEL PIT
COMBUSTION GRATE

PROCESS CONTROL {INDUCED

ORAFT FAN

CONDENSERS ’ /

. Figure 3-1: General Process Schematic
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-5 ‘

3-2

SPRAY FABRIC
DRYER FILTER
BOILER ABSORBER BAGHOUSE
FEEDERS STACK

v SAMPLING

LOCATION

Figure 3-2: Process Schematic
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CleanAir:

WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
. POMPANO BEACH, FL CleanAir Project No: 12218-5
DESCRIPTION OF SAMPLING LOCATION
Sampling point locations were determined according to EPA Method 1. Table 3-1
outlines the sampling point configurations. Figure 3-3 illustrates the sampling points
and orientation of sampling ports for the source tested in the program.
Table 3-1:
Sampling Points
Run Points Minutes Total
Location Constituent  Method _ No. Ports _perPort perPoint Minutes Figure
Unit 3 FF Outlet  Mercury 29 1-4 5 5 5 125 3-3
CEM
Port
1 —_
A
1+ + + + + 1
A
. + + + + +
Flow 8
+ + + + + 96 in
Opacit
wonor |t v+ o+ o+ ]
5+ + + + +5
Gas Flow
¥ OutofPage
T 1 - O 13
5 4 3 2 1
[ 96 in B
Sampling Point Port to Point Distance (in.)
1 864
2 67.2
3 48.0
4 288
5 9.6
Equivalent Duct diameters upstream from flow disturbance (A): 0.5 Limit: 0.5
Equivalent Duct diameters downstream from flow disturbance (B): 2.0 Limit: 2.0
Figure 3-3: Unit 3 FF Outlet Sampling Point Determination (EPA Method 1)

End of Section 3 - Description of Installation
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Method 29 (Trace Metals) Mercury Sample Calculations
. Unit 3 FF Outlet

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

m, | 2.205x107 20.9
Era =(V )[ 10° )(F")(zog OJ
mstd X 7 2

Where:
m, = mercury collected in sample (total ug) = 13.1804 ug
Vinstd = volume metered, standard (dscf) = 79.2321 dscf
2.205x10° = converslon factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 ug/g
Fqy = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,570 dscf/MMBtu
0O, = proportion of oxygen in the gas stream by volume (%) = 9.1 %
20.9 = oxygen content of ambient air (%) = 209 %
Erg = mercury emission rate - Fd-based (Io/MMBtu) = 6.2351E-06 Ib/MMBtu

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

-3
£, =( m, J(z.zosilo ](Fc)( 100]
Vo 10 co,

Where:
m, = mercury collected in sample (total pg) = 13.1804 ug
Vinstd = volume metered, standard (dscf) = 79.2321 dscf

2.205x 10° = conversion factor (Ib/g) 2.205E-03 Ib/g

108 = conversion factor (ug/g) = ' 1.0E+06 uglg

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 (%) = 9.8 %

100 = conversion factor = 100

Erc = mercury emission rate - Fc-based (Ib/MMBtu) = 6.8121E-06 Ib/MMBtu

Preparod by Clean Air Engineering Propiictary Softwaro
S§ Motals-1 Version 2006-12¢

Copyright @ 2006 Clean Ar Enginoering Inc.
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