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Dear Mr. Lurix:

As required by F.A.C. 62-296.416, please find enclosed the 2012 fourth quarter report on mercury stack
testing which was conducted on Unit #1.

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

If there are any questions, please contact this office at (954) 971-8701.

Sincerely, /

vz

Jim Epsilantis
Plant Manager
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To the best of our knowledge, the data presented in this report are accurate, complete,
error free, legible and representative of the actual emissions during the test program.
Clean Air Engineering operates in conformance with the requirements of ASTM
D7036-04 Standard Practice for Competence of Air Emission Testing Bodies.
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1-1

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 1 Fabric Filter
(FF) Outlet on December 4 and 5, 2012.

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

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

C. Faller — Wheelabrator North Broward, Inc.
A. Obuchowski — CleanAir

Test Program Parameters
The testing included the following emissions measurements:
» flue gas composition (e.g., Oz, CO,, H,O)
» 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 G.

The CleanAir test crew consisted of Nic Hitchins, and all equipment utilized for testing
was manufactured by CleanAir.

Revision 0, Final Report
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“TEST PROGRAM SYNOPSIS

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

Run Start End
Number Location Method Analyte Date Time Time
1 Unit 1 FF Outlet USEPA Method 29 Mercury 12/04/12  13:14 15:28
2 Unit 1 FF Outlet USEPA Method 29 Mercury 12/05/12  07:44 09:58
3 Unit 1 FF Outlet USEPA Method 29 Mercury 12/05/12 10:30 12:45
4 Unit 1 FF Outlet USEPA Method 29 Mercury 12/05112 13112 15:26

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 1 FF Outlet
Mercury (ug/dscm @7% O,) EPA M29 3.6 50

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

Four (4) Method 29 test runs for mercury were performed at the Unit 1 FF Outlet and
an average of all four (4) runs were averaged to determine compliance with permit
limit.

End of Section 1 — Project Overview
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WHEELABRATOR NORTH BROWARD, INC.

POMPANO BEACH, FL

“Table 2-1:
Unit 1 FF Qutlet — Mercury

Client Reference No: Service Agreement

CleanAir Project No: 11414-8

Run No.

Date (2012)
Start Time (approx.)
Stop Time (approx.)
Process Conditions
Rp Steam Production Rate - (KIbs/hour)
P, Fabric Filter Inlet Temperature (°F)
Fq Oxygen-based F-factor (dscf/MMBtu)
F. Carbon dioxide-based F-factor (dscf/MMBtu)
H; Actual heat input (MMBtu/hr)
Cap Capacity factor (hours/year)

Gas Conditions
0, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
T Sample temperature (°F)
B, Actual water vapor in gas (% by volume)

Gas Flow Rate
Q, Volumetric flow rate, actual (acfm)
Q, Volumetric flow rate, standard (scfm)
Qq¢  Volumetric flow rate, dry standard (dscfm)

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

Laboratory Data
m, Total matter corrected for allowable blanks (jg)

Mercury Results - Total
Cs  Concentration (pg/dscm)
C.r Concentration @7% O, (ug/dscm)
Ewne  Rate (lo/hr)
Ery  Rate - Fd-based (Ib/MMBtu)

1

Dec 4
13:14
15:28

184
321
9,670
1,820

8,760

9.7
9.9
308
21.0

187,000
127,000
101,000

76.94
98.6

8.6394

4.0
49
1.493E-03
4.422E-06

2

Dec 5
07:44
09:58

184

323
9,570
1,820

8,760

10.5
9.4
310
221

187,000
126,000
98,400

76.92
100.7

6.2753

2.9
38
1.062E-03
3.459E-06

Dec 5
10:30
12:45

183
320
9,570
1,820

8,760

10.4
9.4
307
21.4

187,000
126,000
99,200

76.71
99.6

7.1601

33
44
1.226E-03
3.921E-06

2-1
4 Average
Dec 5
13:12
15:26
184 184
320 321
9,570 9,570
1,820 1,820
8,760 8,760
10.3 10.2
9.5 9.6
307 308
218 21.6
183,000 186,000
124,000 126,000
96,800 98,800
74.99 76.39
99.8 99.7
1.7814
0.84 23
1.1 3.6
3.044E-04 1.021E-03
9.884E-07 3.198E-06
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 11414-8 ’

2-2

RPD RESULTS

FH BH A B C
Front Empty
Run Number Half ~ HyO,/HNO; Impinger =~ KMnOy4 HCI
U1 FFOR1 NA 0.4% NA NA NA
Ul FFOR2 NA 0.3% NA NA NA
Ut FFORS3 NA 0.4% NA NA NA
Ul FFOR4 NA 0.4% NA NA NA
Field Blank NA NA NA NA NA
Reagent Blank NA NA NA NA NA

Sample Spike and Recovery

- Y

Ut FFORS3 108% 94% 102% 101% 103%
108% 93% 101% 101% 102%

Blanks
Field Blank <0.1 <03 <0.2 <0.5 <0.4
<0.1 <03 <0.2 <0.5 <0.4
Reagent Blank <0.1 <0.195 <0.2 <0.5 <04
<0.1 <0.195 <0.2 <0.5 <0.4

End of Section 2 — Results
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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 (FF) 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 flue 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 | FF Outlet as shown in Figure 3-2 on page 3-2.

REFUSE BOILER et

AUXILIARY BURNER

SCAUBBER

ENCLOSED
RECEIVING
AREA

FABRIC FILTER

REFUSE FUEL PIT

COMBUSTION GRATE

PRQCESS CONTROL INDUCED

DRAFT FAN

CQOLING TOWER

CONDENSERS ELECTRICAL SWITCHYARD

Figure 3-1: General Process Schematic
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SPRAY FABRIC
DRYER FILTER
BOILER ABSORBER BAGHOUSE
FEEDERS STACK

\_/ SAMPLING

LOCATION

Figure 3-2: Process Schematic
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WHEELABRATOR NORTH BROWARD, INC.
POMPANO BEACH, FL

C

lient Reference No: Service Agreement
CleanAir Project No: 11414-8

3-3
DESCRIPTION OF SAMPLING LOCATIONS
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 per Point Minutes Figure
Unit 1 FF Outlet  Mercury 29 1-4 5 5 5 125 3-3
CEM
Port
1 —
A
1+ + + + + 1
A
+ + + + +
Flow 8
+ .+ + + + s6in
Opacit
Monitlo); [ + + + + + :l
5+ + + + +5
Gas Flow
A Out of Page
I J J | B —J
5 4 3 2 1
| < 96 in 5|
Sampling Point Port to Point Distance (in.)
1 86.4
2 67.2
3 48.0
4 28.8
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 1 FF Outlet Sampling Point Determination (EPA Method 1)

Revision O, Final Report
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4-1

Clean Air Engineering followed procedures as detalle in 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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PARAMETERS ...ttt ettt e e s et e et et sae e s ebe e e e e esteeeeeeeteeeesevsaaesaaseesaes e C
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| herby cerfify that all pages contained within this Appendix have been reviewed and, to the best of
my ability, verified as accurate.

QA/QC Initials: ﬂM— , @3
Date: / l 77 [ 3 CleanAi!;
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Sbéciﬁcation Sheet for

. Source Location Name(s)
Poliutant(s) to be Determined

‘Other Parameters to be Determined from Train

Pollutant Sampling lnformatldn

Duration of Run

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

Sampling Probe

Nozzle Material

Nozzle Design

Probe Liner Material
Effective Probe Length

Probe Temperature Set-Point

Velocity Measuring Equipment

Pitot Tube Design

Pitot Tube Coefficient
Pitot Tube Calibration by
Pitot Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meter Resolution

Meter Size

Meter Calibrated Against

Pump Type

Tempe}ature Measurements
Temperature Resolution

AP Differential Pressure Gauge
AH Differential Pressure Gauge
Barometer

Filter Description
Filter Lotation

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

Other Components
Description

Location

Operating Temperature

(\
EPA Method 29

Unit 1 FF Qutlet
Mercury
Gas Dersity, Moaisture, 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°Fx25°F

Type S

N/A

Geometric or Wind Tunnel
Attached to Probe

Dry Gas Meter

+2%

N/A

N/A

Wet Test Meter or Standard DGM
N/A

N/A

5.4°F

Inclined Manometer or Equivalent
Inclined Manometer or Equivalent
Mercury or Aneroid

After Probe

Borosilicate Glass

Teflon (or other non-metallic)
NA

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

0.827
Wind-Tunnel
Attached to Probe

Dry Gas Meter

+1%

0.01 cubic feet

0.1 dcf/revolution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
1.0°F

Inclined Manometer

Inclined Manometer

Digital Barometer calibrated w/Mercury Aneroid

Exit of Probe
Borosilicate Glass
Teflon

None

248°F+25°F
Quartz Fiber

N/A
N/A
N/A



Specification Sheet for

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

Impinger 1

Impinger 2

Impinger 3

Impinger 4

Impinger 5

Impinger 6

Impinger 7

Impinger 8

Gas Density Determination
Sample Collection

Sample Collection Medium
Sample Analysis

Sample Recovery Information
Probe Brush Material

Probe Rinse Reagent

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

Filter Storage Container

Impinger Contents Recovered?
Impinger Rinse Reagent

Impinger Wash Bottle

Impinger Storage Container

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

Additional Analysis

EPA Method 29

Standard Method Specification

Actual Specification Used

Ground Glass or Equivalent
Direct Glass Connection
7

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

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

Multi-point integrated
Flexible Gas Bag
Orsat or Fyrite Analyzer

Non-metallic swab or bristle

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

Muiti-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 Analiytical Flow Chart
See Analytical Flow Chart
None




EPA Method 29
Sampling Train Configuration

Nozzle
J Heated Probe
N
I74
Heated
Area
Type-S
Pitot

Pitot
Manometer

Orifice T Valve Valve

and

Impinger 1
Impinger 2
Impinger 3
Impinger 4
Impinger 5
Impinger 6
Impinger 7

Manometer

Temperatures (°F) Vacuum
By-Pass Main / Gauge

~__Air-Tight Vacuum Line

Meter ‘Pump

Impinger Contents

Empty
100 ml 5% HNO3/10% H20,
100 ml 5% HNO1/10% H,0;
Empty
100 ml 4% KMnO,/10% H.SO,
100 ml 4% KMnO.4/10% H.SO,
Silica Gel



EPA Method 29

Glassware Preparation Procedures

Wash with soap and hot tap water

Rinse 3X with hot tap water

A

Rinse 3X with D.I. water

Soak in 10% nitric acid bath for 4 hours

Rinse 3X with D.1. 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 Filter
Petri Dish

Container 3
Probe Rinse
250 ml Polyethylene

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

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 mi 0.1N HNO3

:

If necessary, fold the filter

and transfer to the container.

Container 8A
Nitric Acid Blank
1000 ml Plastic

—

Visual Inspection

!

Label container and
measure volume by weight

Container 8B
Water Blank
250 ml Plastic

300 mi of 0.1N HNO3

Container 8
5%HNO3/10%H202 Blank
500 ml Plastic

100 ml of water

Container 10*
Permanganate Blank
500 mi Glass

Container 4
1000 ml Polyethylene

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

:

Measure impinger volume by|
weight

!

Transfer to sample container

!

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

.

Visual Inspection

Container 5A
250 m) Polyethylene

Impinger 4 and U-bend

Container 5B
950 ml Glass

Impingers 5, 6 and
U-bends

Container 6

Silica Gel

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

gel

I

1

Measure impinger volume by
weight to within 0.5 ml

Measure impinger volume by|
weight ’

¥

Recycle silica gel

b

!

Transfer to sample container

Transfer to sample container

!

:

Rinse with 100 mi of 0.1N
HNO3

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

v

v

Container 5C
250 ml Glass

Visual Inspection

!

I

Rinse 3X with 100 mi of
water

v

Label container and
measure volume by weight

Label container and
measure volume by weight

Container 11

HCI Rinse Blank
250 ml Glass

\

Visual Inspection

Container 12
Filter Blanks
Petri Dish

200 mi of absorbing solution

100 mi KMnO4 solution

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

3 clean, unused filters

if brown spots remain inj

impingers, remove residue
with 25 mi of 8N HCI total for
both impingers

‘

Pour HCl rinse into bottle
containing 200 ml of water

v

Label container and

measure volume by weight

:

Label container and
measure volume by weight




xipuaddy jo pu3g

Container 1

Filter

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

Container 3
Probe liner, nozzle and
front half filter Acid Rinse

Acidify to pH2 with
concentrated HNO3

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

EPA Method 29
Analytical Flowchart

(includes Mercury)

Container 4
Impingers 1, 2, 3
{HNO3/H202)

v

v

Acidify to pH2 with
concentrated HNO3

75 to 100 ml aliquot taken for|
CVAAS for Hg analysis
Analytical Fraction 2B

Reduce volume to near
dryness and digest with
HNO3 and H202

v

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

Analyze by ICP, GFAAS o

ICPIMS for
target metals except Hg

Analytical Fraction 1

Analytical Fraction 1B

A
Y
Filter and dilute to known Remove 50 to 100 ml aliquot Digest with acid and
volume for Hg analysis by CVAAS permanganate at 95 degrees|—

C in a water bath for 2 hours

.

Analyze by ICP, GFAAS ol
ICPIMS for target metals
except Hyg
Analytical Fraction 1A

Digest with acid and
permanganate and analyze
for Hg by CVAAS

Analyze aliquot for Hg using
CVAAS

Container 5A

Impinger 4
{0.1N HNO3)

7
Digest with acid and
permanganate at 95 degrees
C in a water bath for 2 hours
Analytical Fraction 3A

[ Analyze aliquot for Hg using
CVAAS

Container 5B
Impingers 5 and 6
{KMnO4)

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

Analyze afiquot for Hg using
CVAAS

Container §C
Impingers 5 and 6
(8N 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
Clean Air Project No: 11414
Unit 1 FF Outlet

USEPA Method 29 (Trace Metals)

Sampling, Velocity and Moisture Sample Calculations

EPA Method 1-4 Calculations

Sample data taken from Run 1

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

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

1. Volume of water collected (wscf)

Vo = {0.04706 Y7, )
Where:
Vie = total volume of liquid collected in impingers and silica gel (ml)
0.04706 = ideal gas conversion factor (ft* water vapor/mi or gm)
Vistd = volume of water vapor collected at standard conditions (ﬂs)

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

(o B+ 25 1)
v - .
mstd (460+]7")
Where:
Ppg = barometric pressure (in. Hg)
T = average dry gas meter temperature (°F)
Vin = volume of gas sample through'the dry gas meter at meter
conditions (dcf)
Yq = gas meter correction factor (dimensionless)
AH = average pressure drop across meter box orifice (in. HO)
17.64 = standard temperature to pressure ratio (°R/in. Hg)
13.6 = conversion factor (in. H,O/in. Hg)
460 = °F to °R conversion constant
Vimsd = volume of gas sampled through the dry gas meter at standard

conditions (dscf)

3. Sample gas pressure (in. Hg)

A g
Px = Pbar + 13 6
Where
Phar = barometric pressure (in. Hg)
Py = samiple gas static pressure (in. H,Q)
13.6 = conversion factor (in. H,O/in. Hg)
P = absolute sample gas pressure (in. Hg)
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435.3

0.04706

2049

30.35
87.68
78.03

0.9928
1.29
17.64
13.6
460

76.938

30.35
-11.00
13.6

29.54

121812 101322
M

ml
/i

ft3

in. Hg
°F
dcf

in. H,0
°R/in. Hg
in.H,0O/in. Hg

dscf

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

in. Hg



Wheelabrator
Clean Air Project No: 11414
Unit 1 FF Outlet

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

3816 .44
[13.30}6 ~5(7',—32}@73_15-4«‘).13]
e
P, =
25.4
Where:
Ts = average sample gas temperature (°F)
18.3036 = Antoine coefficient
3816.44 = Antoine coefficient
273.15 = temperature conversion factor
46.13 = Antoine coefficient
254 = conversion factor
5/9 = Fahrenheit to Celsius conversion factor
32 = temperature conversion (°F)
P, = vapor pressure, actual (in. Hg)

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

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

6. Moisture measured in sample (% by volume)

B _ I/\v.vld

& WtV

mstd wstd
Where:
Vimstd = volume of gas sampled through the dry gas meter at standard
conditions (dscf)

Vwsid = volume of water collected at standard conditions (scf)
Buo = proportion of water measured in the gas stream by volume

7. Saturated moisture content (% by volume)

_ PV
B ws - P
s
Where:
Ps = absolute sample gas pressure (in. Hg)
P, = water vapor pressure, actual (in. Hg)
Bus = proportion of water vapor in the gas stream by volume at

saturated conditions

Prepared by Clean Alr Engingering Praprietary Software
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307.60
18.3036
3816.44

27315

. 46.13

254
5/9
32

29.54

29.54

29.54

76.938

2049

0.2103
21.03

29.54
29.54

1.0000
100.00

EPA Method 1-4 Calculations

°F

°K

°K

°K

°’K

mm Hgfin. Hg
°CI°'F

°F

in. Hg

in. Hg

in. Hg

dscf

scf

%

in. Hg
in. Hg

%




Wheelabrator
Clean Air Project No: 11414 EPA Method 1-4 Calculations
Unit 1 FF Outlet

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

B, = MINIMUM [B,,,B,, |

Where: ;
Bys = proportion of water vapor in the gas stream by volume at = 1.0000

saturated conditions
Buwo = proportion of water measured in the gas stream by volume = 0.2103
B, = actual water vapor in gas = 0.2103
= 21.03 Y%
9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)

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

Where:
Cco, = proportion of carbon dioxide in the gas stream by volume (%) = 9.9 %
0O, = proportion of oxygen in the gas stream by volume (%) = 9.7 %
100 = conversion factor (%) = 100 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.40 %

10. Molecular weight of dry gas stream (/b/Ib-mole)
o (v )(COZ) (M )(02) (M )(N2+C0)
d =M, +M,, + My, co
(100) (100) (100)

Where:
Mco2 = molecular-weight of carbon dioxide (Ib/lb-mole) = 44.00 Ib/lb-mole
Mo; = molecular weight of oxygen (Ib/Ib-mole) = 32.00 Ib/lb-mole
Myo+co = molecular weight of nitrogen and carbon monoxide (Ib/lb-mole) = 28.00 Ib/AAb-mole
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.9 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.7 %
N2+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.4 %
100 = conversion factor (%) = 100 %
My = dry molecular weight of sample gas (Ib/lb-mole) = 29.97 Ib/Ib-mole

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

M, =(Md)(1—Bw)+(MH20XBw)

Where
B, = proportion of water vapor in the gas stream by volume = 0.2103
My = dry molecular weight of sample gas (Ib/lb-mole) = 29.97 Ib/Ib-mole
Mizo = molecular weight of water (Ib/lb-mole) = 18.00 Ib/lb-mole
My = molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.45 Ib/lb-mole
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Wheelabrator
Clean Air Project No: 11414 EPA Method 1-4 Calculations
Unit 1 FF Outlet

12. Velocity of sample gas (ft/sec)

R <8 o Z250)

Where:
Ko = velocity pressure constant = 85.49
Co = pitot tube coefficient = 0.83
M, = wet molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.45 Ib/ib-mole
Ps = absolute sample gas pressure (in. Hg) = 29.54 in. Hg
Ts = average sample gas temperature (°F) = 307.60 °F
VAP = average square roots of velocity heads of sample gas (in. H,0) = 0.710 vin. H,0
460 = °F to °R conversion constant = 450
Ve = sample gas velocity (ft/sec) = 48.81 ft/sec

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

Q, = (60)(4,),)

Where:
A, = cross sectional area of sampling location () = 64.00 ft2
Ve = sample gas velocity (ft/sec) = 48.81 ft/sec
60 conversion factor (sec/min) = 60 sec/min
Q, = volumetric flow rate at actual conditions (acfm) = 187,435 acfm

14. Total flow of sample gas (scfm)

] 68+460

o 29. 92 T, +460

Where
Q, = volumetric flow rate at actual conditions (acfm) = 187,435 acfm
P, = absolute sample gas pressure (in. Hg) = 29.54 in. Hg
29.92 = standard pressure (in. Hg) = 29.92 in. Hg
Ts = average sample gas temperature (°F) = 307.6 °F
68 = standard temperature (°F) = 68 °F
460 = °F to °R conversion constant = 460
Q = volumetric flow rate at standard conditions, wet basis (scfm) = 127,296 scfm

15. Dry flow of sample gas (dscfm)

Q. =(.Xt-8,)

Where
B, = proportion of water vapor in the gas stream by volume = 0.2103
Q = volumetric flow rate at standard conditions, wet basis (scfm) = 127,296 scfm
Qqq = volumetric flow rate at standard conditions, dry basis (dscfm) = 100,530 dscfm
rap: by Clean Air Eng| g Propriotary Softwere

SS CFDS Vor 2012-03
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Wheelabrator

Clean Air Project No: 11414

Unit 1 FF Outlet

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

Qs =.(erd_

Where:
Qu
O,
20.9
7

c')sld7

209 -0,
20.9-7

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

= oxygen content of ambient air- (%)

= oxygen content of corrected gas (%)

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

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

Q sd —hr

Where
Qsld~min
60

Qs\d-hr

Q. o X60)

= volumetric flow rate, english units (ftimin)
conversion factor (min/hr)

volumetric flow rate, hourly basis (dscf/hr)

18. Metric Conversion of Gas Volumes (Qgq 8xample)

Q std -metric

Where:
Qstd—engllsh
35.31
60

Qstd-mem'c

60
= (Q.rld—'english (ﬁ]

= volumetric flow rate, english units (ﬁa/min)
= conversion factor (f¥/m>)
= conversion factor (min/hr)

= volumetric flow rate, metric units (m3/hr)

19. Standard to Normal Conversion of Gas Volumes (Qgq 8xample)

Q Normal

Where:
Qstd-metnc
32

68

460

QNorma|

_(o )(32 + 460 ]
std —meiric 68 + 460

= volumetric flow rate, metric units (dry std m3/hr)
= normal temperature (°F)

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

= volumetric flow rate, metric units (dry Nm3/hr)
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100,530
9.7
20.9
7.0

81,002

100,530
60

6,031,781

100,830
35.31
60

170,824

170,824
32
68
460

169,177

EPA Method 1-4 Calculations

dscfm
%
%
%

dscfm

dscfm
min/hr

dscf/hr

dscfm
3m?®
min/hr

dry std m*hr

dry std m%hr
°F
°F

dry Nm/hr



Wheelabrator
Clean Air Project No: 11414
Unit 1 FF Outlet

EPA Method 1-4 Calculations

20. Percent isokinetic (%)

_ (0.09450)(T, + 460 (¥,..a)

' T Nekg e - 5,)
Where
D, = diameter of nozzle (in) = 0.270 in.
B« = proportion of water vapor in the gas stream by volume = 0.2103
P, = absolute sample gas pressure (in. Hg) = 29.54 in. Hg
T, = average sample gas temperature (°F) = 307.6 °F
Vpnstd = volume of gas sample through the dry gas meter at standard = 76.938 dscf
conditions (dscf)
Ve = sample gas velocity (ft/sec) = 48.81 ft/sec
B = total sampling time (min) = 125 min
0.0945 = conversion constant = 0.0945
460 = °F to °R conversion constant = 460
| = percent of isokinetic sampling (%) = 98.61 %
21. Alternative Method 5 Post-Test Meter Calibration Factor
v, _ Vg (0.0319\(T, +460)(28.96) (AH),,
"\ (AH )R, + )(Md)
Where: 13.6
e = total sampling time (min) = 125 min
Ve = volume of gas sample through the dry gas meter at meter = 79.03 dcf
conditions (dcf)
Tn = average dry gas meter temperature (°F) = 87.68 °F
AHg = drygas meter orifice coefficient = 1.7924
Ppar = barometric pressure (in, Hg) = 30.35 in. Hg
AH = average pressure drop across meter box orifice (in. H,0) = 1.292 in. H,O
My = dry molecular weight of sample gas (Ib/ib-mole) = 29.97 Ib/lb-mole
\IAH..,\,g = average of square root of pressure drop across meter orifice = 1.135 ~in. H,0
0.0319 = conversion constant = 0.0319
28.96 = molecular weight of ambient air (lb/lb-mole) = 28.96 Ib/Ib-mole
13.6 = conversion factor (in. H,Ofin. Hg) = 13.6 in.H;O/in. Hg
460 = °F to °R conversion constant = 460
Yeoa = altemative Method § post-test meter calibration factor = 0.9984
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LOGIC FOR TREATING DETECTION LIMITS

(mercury only)

1. Logic for Determining Total Blank ('mTuw,_g) from 5 Fractions

CASE 1 CASE 2 _ ~ CASE3

Al 5 fractions.are D. 1 to 4 fractions are ND All 5 fractions are ND
Rule
ND =0 Mrgtale = Sum D, 1-5 Mrgtare = SumD MrotalB = < Sum ND
ND=1x Migee = .Sum D, 1-5 Mrotars = Sum D Mroas = < Sum ND
ND=0.5x Mrgap = Sum D, 1-5 Mrgars = Sum D Mrgae = <0.5Sum ND

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

CASE 1 CASE 2 CASE 3

All 5 fractions are D. 1 to 4 fractions are ND All 5 fractions are ND
Rule
ND =0 mMyyas =SumD, 1-5 Mroters = Sum D Mroaes = < Sum ND
ND=1x  Mrqas = Sum D, 1:5 Mrgtals = < [Sum D + Sum ND] ‘M. = < Sum ND

ND=0.5x Myga.s = Sum D, 1-5 Motars = < [SUMD+0.5 SUMND Miqgas = < 0.5 Sum ND

3. Logic for Determining Maximum Allowable Blank Correction (Mr.g.510w)

CASE 1 CASE 2 CASE 3
All 5 fractions are D. 1 to 4 sample fractions are ND All 5 fractions are ND
Mrotas = D MTotals = D Mroars = D

Rule

ND=0 Mrs.aow=M29 Rule M1.g.ai0w = M29 Rule’ My.g-aiow = 0

ND=1¥  Mig.aiow=M29 Rule Mr.5-a1ow = M29 Rule’ MT.g-aiow = 0

ND=0.5X Mr.gaiow = M29 Rule MT.g.atow = M29 Rule’ MT.g-gow = 0

* M29 nie using only detected sample quantities for logical comparisons.
4, Logic for Determining Blank-Corrected Sample Amount {m,)

CASE 3
All 5 fractions are ND

Mrotars AN M1 ey @NYthing

CASE 2
1 to 4 sample fractions are ND
MTotal.s = Mr.g.aiiow 2 MIN(MDL)

CASE 1
All 5 fractions are D.
MTotal-s = MT.g-allow > MIN(MDL)

Rule
ND =0 My = Motars = MT.6-allow Mp = Mrotar.s = Mr-B-allow My = < Mrgars
ND=1x Mg = Mygars - MT.5-allow My =< [Mrga.s - Mr.s-aliow] My = < Mygtars

ND=0.5x mp = Mygars - Mr.gaiow My = < [Migras - Mrg-aiiow] Mp = < Mrgiars

Definitions and Notes

CASE 4

Any type of fractions
Mrotars = ND
M1.B-gliow = O
M1-5-giow = 0
MT.p-aow = 0

CASE 4

Any type of fractions
Mrotal.s = Mrg-atow < MIN(MDL]

my = < MIN[MDL]
m, = < MIN[MDL]
my, = < 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
Clean Air Project No: 11414
Unit 1 FF Qutlet

USEPA Method 29 (Trace Metals)
Mercury Analyte Calculations

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 formatted to an appropriate number of significant figures.

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

that are below minimum detection limits.

1. Total blank amount (ug)

mmml—B = mi—B
i=1
Where:
Mip.s = mercury amount in blank for Fraction 1b =
Maps = mercury amount in blank for Fraction 2b ’ =
M3a8 = mercury amount in blank for Fraction 3a =
Mapg = mercury amount in blank for Fraction 3b =
M3 = mercury amount in blank for Fraction 3¢ =
Myetara = total amount of mercury in blank =

2. Total sample amount (ug)

n
mlotal ) = z mi—s
i=]

Where:
Mips = mercury amount in sample for Fraction 1b =
Map.s = mercury amount in sample for Fraction 2b =
M3,s = mercury amount in sample for Fraction 3a =
Maps = mercury amount in sample for Fraction 3b =
Macs = mercﬁry amount in sample for Fraction 3¢ =
Micrars = total amount of mercury in sample =

3. Allowable blank correction (ug)

<0.1000 Mg
<0.1950 [Ve)
<0.2000 Mg
<0.5000 Hg
<0.4000 ug
<1.3950 ug
<0.1000 Hg

8.6394 Hg
<0.2000 Hg
<0.5000 Vo]
<0.4000 ug

8.6394 ug

121812 100528
L

mT—B—allow = mloml—B If mlaml—B £0.6
mT—B—aIIow = MAX [06’ MIN (mlomI—B" 005 X m/amI—S )] [f mloml—B > 06
Where:
Myptars = total amount of mercury in blank =
Mictars = total amount of mercury in sample =
0.05 X Mygiars = 5% of Mygas =
MAX = arithmetic operator that returns the maximum of two values
MIN = arithmetic operator that returns the minimum of two values
M.B-atiow = total allowable blank correction =

NOTE: In this case, the second criteria applies.
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Wheelabrator
Clean Air Project No: 11414 ~ USEPA Method 29 (Trace Metals) Mercury Analyte Calculations

Unit 1 FF Outlet

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

mn- = mtamI—S - n-17'—B—nIIow-
Where: o
Miotat-s = total amount of mercury in sample : =  8.6394 Mg
Mg a)ow = total allowable blank carrection ’ . = 0.0000 g
m, = total mercury in sample corrected for allowable blank = 8.6394 ug

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

m.
— =
m, . = [—}m" )
mloral—S

Where:
My = total mercury in sample corrected for allowable blank = 8.6394 ug
Mips = mercury amount in sample for Fraction 1b = <0.1000 ug
Map-s = mercury amount in'sample for Fraction 2b =  8.6394 ug
M3, = mercury amount in sample for Fraction 3a .- = <0.2000 ug
Map.g = mercury amount in sample for Fraction 3b = <0.5000 g
Mac.s = mercury amount in sample for Fraction 3¢ =  <0.4000 ug
Mictar-s = total amount of mercury in sample = 8.6394 ug
Mp.1p = mercury corrected for blank - prorated for Fraction 1b = <0.1000 V]
Mp-2n = mercury corrected for blank - prorated for Fraction 2b =  8.63%4 Hg
Mn-3a = mercury corrected for blank - prorated for Fraction 3a = <0.2000 Mg
Maa3p = mercury corrected for biank - prorated for Fraction 3b = <0.5000 g
Mpy.ac = mercury corrected for blank - prorated for Fraction 3c = <0.4000 Mg
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Wheelabrator
Clean Air Project No: 11414 UUSEPA Method 29 (Trace Metals) Mercury Sampie Calculations
Unit 1 FF Outlet

USEPA Method 29 (Trace Metals)
“Mercury Sample Calculations

Sample data taken from Run 1

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

121812 100528
1. Mercury concentration (Ib/dscf) ) ML
c _ [ m, J[ 2.205x10'3]
sd - 6 .
Vms!d 10 . :
Where:
m, = mercury collected in sample (total ug) = 8.6394 ug
Vistd = volume metered, standard (dscf) = 76.9381 dscf
2.205 x 10° = conversion factor (Ib/g) = 2205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 pg/g
Cyy = mercury concentration (Ib/dscf) = 2.4760E-10 Ib/dscf

2. Mercury concentration (pg/dscm)

C, =|—=2|3531)
mstd
Where:
my, = mercury collected in sample (total ug) = 8.6394 [l¢]
Vimstd = volume metered, standard (dscf) = 76.9381 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Cy = mercury concentration (ug/dscm) = 3.9650E+00 yg/dscm

3. Mercury concentration (mg/dscm)

c [ m, [ 35.31 ]
sd -
Vs A 1000
Where:
my = mercury collected in sample (total ug) = 8.6394 ng
Vinstd = volume metered, standard (dscf) = 76.9381 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
1000 = converslon factor (ug/mg) = 1000 ug/mg
Cyq = mercury concentration (mg/dscm) = 3.9650E-03 mg/dscm
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Clean Air Project No: 11414 USEPA Mathod 29 (Trace Metals) Mercury Sample Calculations

Unit 1 FF Outlet

4. Mercury concentration (ug/Nm3 dry)

C,, = [ it ](3_5 31 )(6—3’5—463}
V ood 32 + 460
Where:
m, = mercury collected in sample (total ug) = 8.6394 ug
Vinstd = volume metered, standard (dscf) = 76.9381 dscf-
35.31 = conversion factor (dscf/dscm) .= 35.31 dscf/dscm
68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) " = 32 °F
460 = °F to °R conversion constant = 460
Cqq = mercury concentration (ug/Nm3 dry) = 4.2551E+00 yg/Nm® dry

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

c _c [ 20.9 - x ]

sdx = “sd 209—_0

. 2
Where:

Csg = mercury concentration ([b/dscf) = 24760E-10 Ib/dscf
X = oxygen content of corrected gas (%) = 7.0 %
0, = proportion of oxygen in the gas stream by volume (%) = 9.7 %
209 = oxygen content of ambient air (%) = 20.9 %
Cosix = mercury concentration corrected to x% oxygen (Ib/dscf) = 3.0729E-10 Ib/dscf @ x%O,

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

Y
C =C,
i “| co,
Where:
Csa = mercury concentration (Ib/dscf) = 2.4760E-10 Ib/dscf
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 9.9 %
Coay = mercury conc. corrected to y% carbon dioxide (Ib/dscf) = 3.0012E-10 Ib/dscf @ y%CO,

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

C, =Cy [%T]

Where:
Csy = mercury concentration (Ib/dscf) = 2.4760E-10 Ib/dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 100,530 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 187,435 acfm
Cq = mercury concentration at actual gas conditions (lb/acf) = 1.3280E-10 Ib/acf

Prepared by Clean Al Engineering Proprietary Softwore
SS Metals-1 Verslon 2008-12¢

Capytﬁ;lhl ® 2008 Clean Air Engineering Inc,



Wheelabrator
Clean Air Project No: 11414 USEPA Method 29 (Trace Metals) Mercury Sample Calculations
Unit 1 FF Outlet

8. Mercury emission rate (Ib/hr)

7 . . o 0_3
E/b//u' = [ m" J[z 205 1 ](_std )(60) -

6
Vmsrd 10

Where:
m, = mercury collected in sample (total pg) = 8.6394 ug
Vst = volume metered, standard (dscf) = 76.9381 dscf
2.205x 10 = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 ug/g
Qqe = volumetric flow rate at standard conditions, dry basis (dscfm) = 100,530  dscfm
60 = conversion factor (min/hr) . = 60 min/hr
Egitr = mercury emission rate (lb/hr) = 1.4935E-03 Ib/hr

9. Mercury emission rate (g/s)

B [ | D
gl Ve M10°)60)
mstd
Where:
My = mercury collected in sample (total pg) = 8.6394 ug
Vimstd = volume metered, standard (dscf) = 76.9381 dscf
Qgg = volumetric flow rate at standard conditions, dry basis (dscfm) = 100,530 dscfm
108 = conversion factor (ug/g) = 1.0E+06 g/g
60 = converslon factor (sec/min) = 60 sec/min
Egs = mercury emission rate (g/s) = 1.8814E-04 g/s

10. Mercury emission rate (Ton/yr)

m, \(2205x107 ), .. Cap
ET/yr = V 106 (Qsld X60 2000

msid

Where:

my = mercury collected in sample (total ug) = 8.6394 Hg
Vinstd = volume metered, standard (dscf) = 76.9381 dscf
2.205x 10 = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) =  1.0E+06 ug/g
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 100,530 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
Erpr = mercury emission rate (Ton/yr) = 6.5414E-03 Ton/yr

Prepared by Clean Alr Enginecring Proprietary Software
SS Metals-1 Version 2008-12¢

Copyright @ 2008 Clean Air Engineering Inc.



Wheelabrator
Clean Air Project No: 11414 USEPA Method 29 (Trace Metals) Mercury Sample Calculations
Unit 1 FF Qutlet

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

) Sy
P 2.205;210 (200
Vo 10 20.9-0,

Where:
m, = mercury collected in sample (total ug) = 8.6394 Mg
Vinsta = volume metered, standard (dscf) = 769381  dscf
2205 x10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06  ug/g
Fq = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,570 dscfMMBtu
0, = proportion of oxygen in the gas stream by volume (%) =. 9.7 %
20.9 = oxygen content of ambient air (%) = 20.9 %
Erg = mercury emission rate - Fd-based (Ib/MMBtu) = 44217E-06 1b/MMBtu

12. Mercury emission rate - Fc-based (I6/MMBtu)

m 2.205x107? 100
S O
mstd 2

Where:

ma = mercury collected in sample (total pg) = 8.6394 ug

Vst = volume metered, standard (dscf) = 76.9381 dscf

2205 x 102 = conversion factor (Ib/g) = 2205603 Ib/g

108 = conversion factor (ug/g) =  10E+06 ug/g
. F. = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 1,820 dscf/MMBtu

CO, = proportion of oxygen in the gas stream by volume (%) = 9.9 %

100 = conversion factor = 100

Eee = mercury emission rate - Fc-based (Ib/MMBtu) = 4.5518E-06 Ib/MMBtu

Prepared by Clean Alr Engincering Proprietary Software
S Metais-1 Version 2008-12c

Copyright ©2006 Clean Air Engineering Inc.
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Wheelabrator
Clean Air Project No: 11414
Unit1 FF Outlet

Run No.

USEPA Method 29 (Trace Metals)

Sampling, Velocity and Moisture Parameters

Date (2012)
Start Time {(approx.)
Stop Time (approx.)

Sampling Conditions

Y4

Dry gas meter correction factor

Pitot tube coefficient

Static pressure (in. H,0)

Sample location area (ft?)

Barometric pressure (in. Hg)

Nozzle diameter (in.)

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

Nitrogen plus carbon monoxide (dry volume %)
Total Liquid collected (mt)

Volume metered, meter conditions (ft°)
Dry gas meter temperature (°F)

Sample temperature (°F)

Meter box orifice pressure drop (in. H,0)
Total sampling time {min)

Flow Results

Vwsu  Volume of water collected (ft*)

Vs Volume metered, standard (dscf)

P, Sampie gas pressure, absolute (in. Hg)

P, Vapor pressure, actual (in. Hg)

Bwe Moisture measured in sample (% by volume)

Bus Saturated moisture content (% by volume)

B., Actual water vapor in gas (% by volu'me)

VAP Velocity head (Vin. H,0)

My MW of sample gas, dry (Ib/lb-mole)

Ms MW of sample gas, wet (Ib/b-mole)

Ve Velocity of sample (ft/sec)

%l Isokinetic sampling (%)

Q, Volumetric flow rate, actual (acfm})

Q. Volumetric flow rate, standard (scfm)

Qq¢  Volumetric flow rate, dry standard (dscfm)

Qqar  Volumetric flow rate, dry std@7%0, {dscfm)

Q, Volumetric flow rate, actual (acf/hr)

Q, Volumetric flow rate, standard {scf/hr)

Qs Volumetric flow rate, dry standard (dscf/hr)

Q. Volumetric flow rate, actual (m’/hr)

Q Volumetric. flow rate, standard {m3nr)

Qua  Volumetric flow rate, dry standard (dry m*/hr)

Quar Volumetric flow rate, dry std@7%O; (dry m®nr)

Qs Volumetric flow rate, normal (Nm*/hr)

Qua  Volumetric flow rate, dry normal (Nm*/hr)

Quer  Volumetric flow rate, dry normal @7%0, (Nm*/hr)
Comments:

Average includes 4 runs.

Prepared byClean Ar Engineesing Proprielary Software
$S CFDS Yer 2012-03
Copyright ©2011 Clean Air Enginsaring Inc.

1
Dec 4

13:14
15:28

0.9928
0.8270
-11.0000
64.0000
30.35
0.2700
9.7000
9.9000
80.4000
435.30
79.0300
87.6800
307.6000
1.2920
125.0

20.4852
76.9381
29.5412
29.5412
21.0270
100.0000
21.0270
0.7097
29.9720
27.4546
48.8112
98.6092
187,435
127,296
100,530
81,002
11,246,098 1

7,637,778
6,031,781
318,496
216,306
170,824
137,642
201,558
169,177
128,257

2

Dec 5
07:44
09:58

0.9928
0.8270
-10.0000
64.0000
30.20
0.2700
10.5000
9.4000
80.1000
464.20
79.1150
85.6600
308.9600
1.2840
125.0

21.8453
76.9236
29.4647
29.4647
22.1176
100.0000
22.1176
0.7043
29.9240
27.2867
48.7284
100.7095
187,117
126,363
98,415
73,634
1,227,032
7,581,781
5,904,877
317,956
214,721
167,230
125,121
200,080
155,828
116,590

3

Dec 5
10:30
12:45

0.9928
0.8270
-12.0000
64.0000
30.20
0.2700
10.4000
'9.4000
80.2000
44410
79.3650
88.9400
307.0400
1.2840
125.0

20.8993
76.7056
29.3176
29.3176
21.4122
100.0000
21.4122
0.7053
29.9200
27.3677
48.7568
99.5847
187,226
126,284
99,244
74,969
11,233,555
7,577,059
5,954,645
318,141
214,587
168.639
127,389
199,956
157,141
118,704

4

Dec 5
13:12
15:26

0.9928
0.8270
-10.0000
64.0000
30.20
0.2700
10.3000
9.5000
80.2000
443.30
77.9650
91.5400
306.9600
1.2300
1250

20.8617
749875
29.4647
29.4647
21.7651
100.0000
21.7651
0.6892
29.9320
27.3350
47.5502
99.7638
182,593
123,790
96,847
73,855
10,955,573
7,427,400
5,810,816
310,268
210,348
164,566
125,496
196,006
153,345
116,940

Average

30.2375

10.2250
9.5500
80.2250

307.8900

21.0229
76.3887
29.4471
29.4474
21.5805

100.0000
21,5805
0.7021
29,9370
27.3610
4B.4617
99.6668
186,093
125,933
98,759
75,865
11,165,565
7,556,004
5,925,530
316,215
213,990
167,814
128,912
199,400
156,373
120,123

121812 085714
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Wheelabrator
Clean Air Project No: 11414
Unit 1 FF Outlet

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

Run Ne. 1 2 3 4 Average
Date (2012) ' Dec 4 Dec5 Dec 5 Dec 5
Start Time (approx.) 1314 07:44 10:30 13:12
Stop Time (approx.) 15:28 09:58 12:45 15:26
Process Conditions
Re Steam Production Rate - (Klbs/hour) 184 184 183 184 184
P, Fabric Filter Inlet Temperature (°F) 321 323 320 320 321
Fg4 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 %) 9.7000 10.5000 10.4000 10.3000 10.2250
CO, Carbon dioxide (dry volume %) 9.9000 9.4000 9.4000 9.5000 9.5500
Te Sample temperature {°F) 307.6000 309.9600 307.0400 306.9600 307.8900
B, Actual water vapor in gas (% by volume) 21.0270 22.1176 21.4122 21.7651 21.5805
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 187,435 187,117 187,226 182,593 186,093
Q. Volumetric flow rate, standard (scfm) 127,296 126,363 126,284 123,790 125,933
Qg Volumetric flow rate, dry standard (dscfm) 100,530 98,415 99,244 96,847 98,759
Sampling Data
Vmsta  Volume metered, standard (dscf) 76.9381 76.9236 76.7056 74.9875 76.3887
%l Isokinetic sampling (%) 98.6092 100.7095 99.5847 99.7638 99.6668
Laboratory Data
M,  Fraction 1B (ug) <0.1000 <0.1000 <0.1000 <0.1000
My, Fraction 2B (ug) 8.6394 6.2753 7.1601 1.7814
My3a  Fraction 3A (ug) <0.2000 <0.2000 <0.2000 <0.2000
Myae  Fraction 3B (ug) <0.5000 <0.5000 <0.5000 <0.5000
My3,  Fraction 3C (ug) <0.4000 <0.4000 <0.4000 <0.4000
m, Total matter corrected for allowable blanks (ug) 8.6394 6.2753 7.1601 1.7814
Mercury Results - Total
Cu Concentration (Ib/dscf) 2.4760E-10  1.7988E-10  2.0583E-10 5.2382E-11  1.7142E-10
C.r  Concentration @7% O, (Ib/dscf) 3.0729E-10  2.4042E-10  2.7247E-10  6.8689E-11  2.2222E-10
Ceaiz Concentration @12% CO; (Ib/dscf) 3.0012E-10  2.2963E-10 2.6276E-10 6.6166E-11  2.1467E-10
C, Concentration (Ib/acf) 1.3280E-10  9.4608E-11  1.0910E-10  2.7783E-11  9.1073E-11
Cu Concentration (ug/dscm) 3.9650E+00 2.8805E+00 3.2960E+00  8.3882E-01 2.7451E+00
Cx7  Concentration @7% O, (1g/dscm) 4.9208E+00 3.8499E+00 4.3633E+00 1.1000E+00 3.5585E+00
Cu12 Concentration @12% CO, (Kg/dscm) 4.8060E+00 3.6773E+00 4.2077E+00 1.0596E+00 3.4376E+00
Cuw Concentration (mg/dscm) 3.9650E-03 2.8805E-03 3.2960E-03 8.3882E-04 2.7451E-03
C.7  Concentration @7% O (mg/dscm) 49208E-03 3.8499E-03 4.3633E-03  1.1000E-03  3.5585E-03
Cu12  Concentration @12% CO, (mg/dscm) 4.8060E-03 36773E-03 4.2077E-03  1.0596E-03  3.4376E-03
C. Concentration (ug/m® (actual,wet)) 2.1266E+00 1.5150E+00 1.7471E+00 4.4491E-01 1.4584E+00
Ce Concentration (ug/Nm® dry) 4.2551E+00 3.0913E+00 3.5372E+00 9.0020E-01  2.9459E+00
Coar Concentration @7% O, (ug/Nm® dry) 5.2809E+00 4.1316E+00 4.6825E+00 1.1804E+00 3.8189E+00
Cwz  Concentration @12% CO, (Wg/Nm® dry) 51577E+00 3.9463E+00 4.5155E+00 1.1371E+00 3.6892E+00
Eww  Rate (Ib/hr) 1.4935E-03 1.0622E-03  1.2256E-03  3.0438E-04 1.0214E-03
Egs Rate (g/s) 1.8814E-04  1.3381E-04  1.5440E-04 3.8345E-05 1.2867E-04
Eqye  Rate (Ton/yr) 6.5414E-03  4.6523E-03  5.3682E-03  1.3332E-03  4.4738E-03
Erg Rate - Fd-based (Ib/MMBtu) 44217E-06  3.4595E-06  3.9207E-06  9.8840E-07  3.1976E-06
= Rate - Fc-based (Ib/MMBtu) 45518E-06  3.4828E-06  3.9851E-06  1.0035E-06  3.2558E-06

Prapared by Clsan Ak Engineering Proprietary Software
88 Metals-1 Version 2008-12¢

Capyight ® 2006 Cloan A Enginearing Inc.



Wheelabrator
Clean Air Project No: 11414
Unit 1 FF Oullet

"RunNo.

USEPA Method 29 (Trace Metals)

Mercury (Hg) Emission Parameters (continued)

Date (2012)
Start Time (approx.)
Stop Time (approx.}

Mercury Results - Front Half

Ca
Caar
Cairz
Ca
Cea
Cear
Cearz
Csd
Cear
Caan
Ca
Cu
Comr
Csd12
Eire
Egls
Erge
Erq
EFc

Concentration (Ib/dscf)

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

Concentration (pg/dscm)
Concentration @7% O, (ug/dscm)
Concentration @12% CO, (ug/dscm)
Concentration (mg/dscm)
Concentration @7% O, (mg/dscm)
Concentration @12% CO, (mg/dscm)
Cancentration (pg/m’ (actual,wet))
Concentration (ug/Nm® dry)
Concentration @7% O, (ug/Nm® dry)
Concentration @12% CO, (ug/Nm® dry)
Rate (Ib/hr)

Rate (g/s)

Rate (Ton/yr)

Rate - Fd-based (ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Preparsd byClonn Air Engineoring Proprietary Software
SS Malats-1 Yoraion 2006-12¢

Copyrighl @200 Cloan A Engineering Inc.

1

. Dec4
13:14
15:28

<2.8659E-12
<3.5568E-12
<3.4739E-12
<1.5371E-12
<4.5804E-02
<5.6958E-02
<5.5629E-02
<4.5894E-05
<5.6058E-05
<5.5629E-05
<2.4615E-02
<4,9252E-02
<6.1125E-02
<5.9700E-02
<1.7287E-05
<2.1777E-06
<7.5716E-05
<5.1181E-08
<5.2687E-08

Separate Front Half Results

2

Dec 5
07:44
08:58

<2 8665E-12

<3.8312E-12
<3.6593E-12
<1.5076E-12
<4.5903E-02
<6.1351E-02
<5.8599E-02
<4.5203E-05
<6.1351E-05
<5.8599E-05
<2.4143E-02
<4.9261E-02
<6.5840E-02
<6.2887E-02
<1.6926E-05
<2.1323E-06
<7.4137E-05
<5.5128E-08
<5.5500E-08

Dec 5
10:30
12:45

<2.8746E-12
<3.8055E-12
<3.6697E-12
<1.5238E-12
<4.6033E-02
<6.0939E-02
<5.8766E-02
<4.6033E-05
<6.0939E-05
<5.8766E-05
<2.4401E-02
<4.9401E-02
<6.5398E-02
<6.3066E-02
<1.7117E-05
<2.1564E-08
<7.4974E-05
<5.4758E-08
<5.5658E-08

4

Dec 5
13112
15:26

<2.9405E-12
<3.8559E-12
<3.7143E-12
<1.5596E-12
<4.7088E-02
<6.1747E-02
<5.9479E-02
<4.7088E-05
<6.1747E-05
<5.9479E-05
<2.4975E-02
<5.0533E-02
<6.6265E-02
<6.3832E-02
<1.7087E-05
<2.1525E-06
<7.4840E-05
<5.5485E-08
<5.6334E-08

Average

<2.BB69E-12
<3.7623E-12
<3.6293E-12
<1.5320E-12
<4,6229E-02
<6.0249E-02
<5.8118E-02
<4.6229E-05
<6.0249E-05
<5.8118E-05
<2.4534E-02
<4.9612E-02
<8.4657E-02
<6.2371E-02
<1.7104E-05
<2.1547E-06
<7 4917E-05
<5.4138E-08
<5.5045E-08

121812 101322
MINLL



Wheelabrator
Clean Air Project No: 11414
Unit 1 FF Qutlet

USEPA Method 29 (Trace Metals)
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 1-3 Results

Run No. 1 2 3 4 Average
Date (2012) Dec 4 Dec 5 Dec 5 Dec 5
Start Time (approx.) 13:14 07:44 10:30 13:12
Stop Time (approx.) 15:28 09:58 12:45 15:26

Mercury Results - Impingers 1-3 Solution

Cea Concentration (Ib/dscf) 2.4760E-10  1.7988E-10  2.0583E-10  5.2382E-11  1.7142E-10
C.7  Concentration @7% O, (ib/dscf) 3.0720E-10  2.4042E-10 2.7247E-10 6.8689E-11  2.2222E-10
C.i2  Concentration @12% CO, (Ib/dscf) 3.0012E-10  2.2963E-10  2.6276E-10  6.6166E-11  2.1467E-10
C, Concentration (Ib/acf) 1.3280E-10  9.4608E-11  1.0910E-10  2.7783E-11  9.1073E-11
Cea Concentration (ug/dscm) 3.9650E+00 2.8805E+00 3.2960E+00  8.3882E-01 2.7451E+00
C.7  Concentration @7% O, (pg/dscm) 4.9208E+00 3.8499E+00 4.3633E+00 1.1000E+00 3.5585E+00
Cenz  Concentration @12% CO, (pg/dscm) 4.8060E+00 3.6773E+00 4.2077E+00 1.0596E+00 3.4376E+00
Caa Concentration (mg/dscm) 3.9650E-03  2.8805E-03  3.2960E-03  8.3882E-04 2.7451E-03
C.r  Concentration @7% O, (mg/dscm) 4.9208E-03 3.8499E-03  4.3633E-03  1.1000E-03  3.5585E-03
Cu1z  Concentration @12% CO, (mg/dscm) 4.8060E-03 36773E-03 4.2077E-03  1.0596E-03  3.4376E-03
Ce Concentration (ug/m® (actual,wet)) 2.1266E+00 1.5150E+00 1.7471E+00 4.4491E-01 1.4584E+00
Cd Concentration (ug/Nm® dry) 4.2551E+00 3.0913E+00 3.5372E+00 9.0020E-01 2.9459E+00
Cw7  Concentration @7% O, (g/Nm® dry) 5.2809E+00 4.1316E+00 4.6825E+00 1.1804E+00 3.8189E+00
Carz  Concentration @12% CO, (ug/Nm® dry) 51577E+00 3.9463E+00 4.5155E+00 1.1371E+00 3.6892E+00
Epne  Rate (ib/hr) 1.4935E-03  1.0622E-03  1.2256E-03  3.0438E-04  1.0214E-03
Egn Rate (g/s) 1.8814E-04  1.3381E-04  1.5440E-04 3.8345E-05 1.2B67E-04
Ery  Rate (Tonfyr) 6.5414E-03  4.6523E-03 5.3682E-03  1.3332E-03  4.4738E-03
Erg Rate - Fd-based (Ib/MMBtu) 4.4217E-06  3.4595E-06  3.9207E-06  9.8840E-07  3.1976E-06
Ee. Rate - Fc-based (Ib/MMBtu) ’ 4.5518E-06  3.4828E-06  3.9851E-06 1.0035E-06  3.2558E-06
121812 109322
MINL_L

Prepated by Clean Alr Engineering Propriatary Software
$S Maetals-1 Version 2008-12¢

Copyright @ 2006 Clean Ak Englnooring Inc.



Unit 1 FF Outlet

Wheelabrator
Clean Air Project No: 11414

‘USEPA Method 29 (Trace Metals)

Mercury (Hg) Emission Parameters (continued)
Separate Impinger 4 Results

RunNo.

Date (2012)
Start Time (approx.)
Stop Time (approx.)

Mercury Results - Impinger 4 Solution
Cu Concentration (Ib/dscf)
Ceqr Concentration @7% O, (Ib/dscf)
Caiz  Concentration @12% CO, (Ib/dscf)
C, Concentration {Ibfacf)
Cy Concentration (ug/dscm)
Ceqt Concentration @7% O, (ug/dscm)
C.ie  Concentration @12% CO, (pg/dsem)
Cy  Concentration (mg/dscm)
C.7  Concentration @7% O, (mg/dscm)
C.iz  Concentration @12% CO, (mg/dscm)
Ca Concentration (ug/m® (actual wet))
Cs  Concentration (ug/Nm® dry)
Cer  Concentration @7% O, (ug/Nm® dry)
Cuz  Concentration @12% CO, (ug/Nm? dry)
Ewm  Rate (Ib/hr)
Eg/s Rate (QIS)
Eryr Rate (Ton/yr)
Egq Rate - Fd-based (lb/MMBtu)
Er. Rate - Fc-based (Ib/MMBtu)

Prepared byClean Alt Enginaedng Propristary Saftware
SS Metals-1 Verson 2008-12¢

Copyright 2008 Clean Ay Engineering Ina.

1
Dec 4

13:14 -

15:28

<5.7319E-12
<7.1137E-12
<6.9477E-12
<3.0743E-12
<0 .1788E-02
<1.1392E-01
<1.1126E-01
<9.1788E-05
<1.1392E-04
<1.1126E-04
<4.9230E-02
<9,8504E-02
<1.2225E-01
<1.1940E-01
<3.4573E-05
<4 3554E-06
<1.5143E-04
<1.0236E-07
<1.0537E-07

DecS
07:44
09:58

<5.7330E-12
<7.6623E-12
<7.3187E-12
<3.0153E-12
<9.1805E-02
<1.2270E-01
<1.1720E-01
<9.1805E-05
<1.2270E-04
<1.1720E-04

<4.8285E-02°

<9.8523E-02
<1.3168E-01
<1.2577E-01
<3.3852E-05
<4.2646E-06
<1.4827E-04
<1.1026E-07
<1.1100E-07

Dec 5
10:30
12:45

<5.7493E-12
<7.6109E-12
<7.3395E-12
<3.0475E-12
<9.2066E-02
<1.2188E-01
<1.1753E-01
<9.2066E-05
<1.2188E-04
<1.1753E-04
<4.8802E-02
<9.8803E-02
<1.3080E-01
<1.2613E-01
<3.4235E-05
<4.3128E-06
<1.4995E-04
<1.0952E-07
<1.1132E-07

4

Dec §
13:12
15:26

<5.8810E-12
<7.7119E-12
<7.4286E-12
<3.1193E-12
<9.4176E-02
<1.2349E-01
<1.1886E-01
<9.4176E-05
<1.2349E-04
<1.1886E-04
<4.9951E-02
<1.0107E-01
<1.3253E-01
<1.2766E-01
<3.4173E-05
<4.3050E-06
<1.4868E-04
<1.1087E-07
<1.1267E-07

Average

<5.7738E-12
<7.5247E-12
<7.2586E-12
<3.0641E-12
<8,2459E-02
<1.2050E-01
<1.1624E-01
<8.2459E-05
<1.2050E-04
<1.1624E-04
<4,9067E-02
<9.9224E-02
<1.2931E-01
<1.2474E-01
<3.4208E-05
<4.3095E-06
<1.4983E-04
<1.0828E-07
<1,1009E-07

121812 101322
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Wheelabrator
Clean Air Project No: 11414
Unit 1 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 (2012) Dec 4 Dec 5 Dec 5 Dec 5
Start Time (approx.) 13114 ¢ 07:44 10:30 1312
Stop Time (approx.) 15:28 09:58 12:45 15:26

Mercury Results - Filtered Permanganate Solution

Csa Concentration (Ib/dscf) <1.4330E-11 <1.4332E-11 <1.4373E-11 <1.4702E-11 <1.4434E-11
Cea? Concentration @7% O, (Ib/dscf) <1.7784E-11 <1 9158E-11  <1.9027E-11  <1.9280E-11 <1.8812E-11
Cu1z  Concentration @12% CO; (lb/dscf) <1.7368E-11 <1.§297E-1% <1.8349E-11 <1.8572E-11 <1.8147E-11
C. Concentration (Ib/acf) <7.6857E-12 <7.5382E-12 <7.6189E-12 <7.7982E-12 <7.6602E-12
Cua Concentration (ug/dscm) <2.2847E-01 <2.2951E-01 <2.3017E-01 <2.3544E-01 <2.3115E-01
Ciar Concentration @7% O, (ug/dscm) <2.8479E-01 <3.0675E-01 <3.0470E-01 <3.0874E-01 <3.0124E-01
C.1z  Concentration @12% CO, (ugfdscm) <2.7815E-01 <2.9300E-01 <2.9383E-01 <29740E-01 <2.9059E-01
Cuy Concentration (mg/dscm) <2.2947E-04 <2.2951E-04 <2.3017E-04 <2.3544E-04 <2.3115E-04
Cea? Concentration @7% O, (mg/dscm) <2.8479E-G4 <3.0875E-04 <3.0470E-04 <3.0874E-04 <3.0124E-04
Csaq12  Concentration @12% CO, (mg/dscm) <2.7815E-04 <2.9300E-04 <2.9383E-04 <2.9740E-04 <2.9059E-04
Ca Concentration (ug/m® (actual,wet)) <1.2308E-01 <1.2071E-01 <1.2201E-01 <1.2488E-01 <1.2267E-01
Ca  Concentration (ug/Nm? dry) <2 4626E-01 <2.4631E-01 <2.4701E-01 <2.5267E-01 <2.4806E-01
C.z  Concentration @7% O, (ug/Nm? dry} <3.0563E-01 <3.2920E-01 <3.2699E-01 <3.3133E-01 <3.2329E-01
Cs12  Concentration @12% CO, (ug/Nm® dry) <2.9850E-01 <3.1443E-01 <3.1633E-01 <3.1916E-01 <3.1185E-01
Epne  Rate (Ib/hr) <8.6434E-C5 <B8.4631E-05 <8.5587E-05 <B.5433E-05 <8.5521E-05
Egse Rate (g/s) <1.0889E-05 <1.0662E-05 <1.0782E-05 <1.0763E-05 <1.0774E-05
Erpe Rate (Ton/yr) <3.7858E-04 <3.7068E-04 <3.7487E-04 <3.7420E-04 <3.7458E-04
Erg Rate - Fd-based (Ib/MMBtu) <2.5590E-07 <2.7564E-07 <2.7379E-07 <2.7742E-07 <2.7069E-07
Eg. Rate - Fc-based (Ilb/MMBtu) <2.6343E-07 <2.7750E-07 <2.7829E-07 <2.8167E-07 <2.7522E-07
Mercury Results - HC| Rinse + HCI/MnO2 Precipitate
(o Concentration (Ib/dscf) <1.1464E-11 <1.1466E-11 <1.1499E-11 <1.1762E-11 <1.1548E-11.
Cyar Concentration @7% O, (Ib/dscf) <1.4227E-11 <1.5325E-11 <1.5222E-11 <1.5424E-11 <1.5049E-11
Cea12  Concentration @12% CO, (Ib/dscf) <1.3895E-11 <1.4637E-11 <1.4679E-11 <1.4857E-11 <1.4517E-11
C. Concentration (Ib/acf) <6.1485E-12 <6.0305E-12 <B6.0951E-12 <86.2385E-12 <6.1282E-12
Cu Concentration (ug/dscm) <1.8358E-01 <1.8361E-01 <1.8413E-01 <1.8835E-01 <1.8492E-01
Csar Concentration @7% O, (pg/dscm) <2.2783E-01 <2.4540E-01 <2.4376E-01 <2.4699E-D1 <2.4099E-01
C.12 Concentration @12% CO, (Hg/dscm) <2.2252E-01 <2.3440E-01 <2.3506E-01 <2.3792E-01 <2.3247E-01
Cea Concentration (mg/dscm) <1.8358E-04 <1.8361E-04 <1.8413E-04 <1.8835E-04 <1.B432E-04
Cyar Concentration @7% O, (mg/dscm) <2.2783E-04 <24540E-04 <2.4376E-04 <2.4699E-04 <2.4099E-04
C.y2  Concentration @12% CO, (mg/dscm) <2.2252E-04 <2.3440E-04 <2.3506E-04 <2.3792E-04 <2.3247E-04
Ca Concentration (ug/m® (actual wet)) <8.8460E-02 <9.6570E-02 <9.7604E-02 <9.9901E-02 <9.8134E-02
Cw  Concentration (ug/Nm® dry) <1.9701E-01 <1.970S5E-01 <1.9761E-01 <2.0213E-01 <1.9845E-01
C.7  Concentration @7% O, (pg/Nm” dry) <2.4450E-01 <2.6336E-01 <2.6159E-01 <26506E-01 <2.5863E-01
Cuarz  Concentration @12% CO, (ug/Nm® dry) <2.3880E-01 <2.5155E-01 <2.5226E-01 <2.5633E-01 <2.4948E-01
Epne  Rate (Ib/hr) <6.9147E-05 <6.7705E-05 <6.8470E-05 <B.8347E-05 <6.8417E-05
Ege Rate (g/s) <8.7109E-06 <8.5292E-06 <B8.6255E-06 <86101E-06 <8.6189E-06
Etyr Rate (Ton/yr) <3.0286E-04 <2.9655E-04 <2.9990E-04 <29936E-04 <2.9967E-04
Erg Rate - Fd-based (Ib/MMBtu) <2.0472E-07 <2.2051E-07 <2.1903E-07 <2.2194E-07 <2.1655E-07
Er. Rate - Fc-based (Ib/MMBtu) <2.1075E-07 <2.2200E-07 <2.2263E-07 <2.2533E-07 <2.2018E-07
121812 11822
MINL_L

Prepared by Ciean Ar Engcering Proprietary Software
SS Melals-) Version 2008-12¢

Copynght © 2006 Cloan Air Engineering inc.

Cc-8
End of Appendix
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‘ Wheelabrator

Clean Air Project No: 11414
Unit 1 FF Outlet

USEPA Method 29 (Trace Metals)

QA/QC Results
Run No. 1
Date (2012) Dec 4
Start Time (approx.) 13:14
Stop Time (approx.) 15:28
Total Duration of Test Run (min.) 134
Net Sampling Time (min.) 125
Sampling System Calibration Summary
Nozzle ID No: 27041
D, Nozzle Diameter (in): 0.270
Probe ID No: 67-8-10
C, Pitot Coefficient: 0.827
Meter Box ID. No: 66-19
Yy Meter Box Yd - Field Sheet 0.9928
Meter Box Yd - Database 0.9928
Meter Box AH@ - Field Sheet 1.7924
Meter Box AH@ - Database 1.7924
QA/QC
Final Leak Check
(a) 4% of Sampling Rate (cfm) 0.0253
(b) Allowable Rate from Method (cfm) 0.0200
Allowable Limit - minimum of a and b (cfm) 0.0200
Actual Final Leak Rate (cfm) 0.002
Sample Volume
Minimum Volume Required (dscf) 60.00
Vs Aclual Sample Volume (dscf) 76.938
Alternative Method 5 Post-Test Calibration {EPA ALT-009)
YAHq,, Average of Square Root of AH (in. W.C.) 1.1352
Yqa Alternative Meter Calibration Factor 0.9984
Variation from full-test Yy (average < £5%) 0.6%
Mean Isokinetic Sampling Rate Variation
Minimum Allowable (%) 90
Maximum Allowable (%) 110
%l Actual Variation (%) 98.6
Point-by-Point Isokinetic Variation
Number of points <90% 0
Number of points >110% 0
Number of points <80% 0
Number of points >120% 0

Prepared by Ciean Air Engincering Proprietary Software
$S CFDS Ve 2012-03
Copyright ©2011 Clean Air Engincering Inc.

Dec 5
07:44
09:58
134
125

2701
0.270

67-8-10
0.827

66-19
0.9928
0.9928
1.7924
1.7924

0.0253
0.0200
0.0200

0.002

60.00
76.924

1.1312
0.9954
0.3%

90
110
100.7

OO oo

Dec 5
10:30
12:45
135
125

2701
0.270

67-8-10
0.827

66-19
0.9928
0.9928
1.7924
1.7924

0.0254
0.0200
0.0200

0.003

60.00
76.706

1.1302
0.9943
0.2%

90
110
99.6

[l ol ol

Dec 5
13:12
15:26
134
125

27041
0.270

67-8-10
0.827

66-19
0.9928
0.9928
1.7924
1.7924

0.0249
0.0200
0.0200

0.002

60.00
74.987

1.1047
0.9913
-0.2%

80
110
99.8

ocooo

Average
0.2%

121812 101322
MINL
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| Nozzle Calibration Sheet

Client - ~guheeladester” 174
Calibratedby: 4. Sbecle-Sk! /
Date " ¢ i 12—\ 2 ) -]

CDSC0SA-Nozzio.xls, August 2004
Copyright ® 2004 Clean Alr Enginesring, Inc.

&

QA/QC & CleanAir.

Date ENGINEERING




Client: SOURCE 85 Reviewed By: RRedel Calibration Signature:
ID No: o819 Calibrated By: O.Lavrov Meter Box Yd: 0.9928
Job No: N/A Date of Calibration: 10416012 Meter Box AH@: 1.7926
Meter Box Serial No: 28-101503-1 Due Date of Calibration: 10017013 Barometer Serial No: W12037
Manufacturer Part No: o028 Meter Box Vacuum: 10 in. H,0 Barometric Pressure: 29.03 in. Hg
Standard Meter Meter Box Gas’ oo -.StdoMeter " | " . . Meter Box . Time Calibration
Gas:Volume (f°) ‘Volume (ft) ' Temperature ('F)- |~ -Temperature ('F). | (min)" Results
Vus Vd Tia Tos Tds TI Tu Td
Q AH AP Yas Initial Final Net Initial Final Net In Out Avg. In Qut Avg. ) Yo AH@
0.383 0.50 -1.00 1.0000 0.000 5.000 5.000 155 563 | 160682 5.119 72.5 72.5 72.50 850 830 84.00 1264 0.9841 1.8047
0.283 0.50 -100 | 1.0000 | 0000 | 5000 | 5000 | 160682 | 165806 | 5.124 725 72.5 72.50 850 840 8450 | 1254 0.9940 1.8014
0.671 1.50 130 | 1.0000 | 0.000 | 10.000 ]| 10.000 | 180600 | 190887 | 10.287 | 730 73.0 73.00 920 86 0 89.00 | 14.32 0.9942 1.7587
0.671 1.50 -130 | 1.0000 | 0000 | 10000 | 10.000 | 150887 | 201187 [ 10.300 | 730 73.0 73.00 920 870 80.50 | 1433 0.9933 1.7530
0.931 3.00 ~1.70 1.0000 0.000 10 000 10.000 219.858 | 230213 10.356 73.0 73.0 73.00 97.0 88 0 8250 10.32 0.9892 1.8201
0.931 3.00 470 | 10000 | 0000 | 10000 | 10.000 | 230.213 | 240565 | 10352 | 730 73.0 73.00 98.0 89.0 9350 | 1032 0.9913 1.8168
Averages|  0.9277 1.79245
" Nomenclature B . Equations  _ .
P,  Barometric Pressure (in. Hg) v T, +460 + 13.6
Q Flow Rate (cfm) Y./ = (de s d P" AP/13. Avarana YD ve Avarans Vacuum Gauge
sH  Orifice Pressure diffarential (in. H,0) V, | T, +460 ] P, +AH/13.6 9950 — Standard | Gauge
AP Inlet Pressure Difterential (in. H,0) 1 s040 f 4voned | (nHg) {in.Hg)
v,  GasMeterVolume - Dry (ft') ‘| 9930 | , 51 50
Ve  Standard Meter Volume - Dry (ft) . | | 101 100
. 2 8910 i iRy P
Ta Average Meater Box Temperatun.a( F) _ (0‘03 I 91 AH) (TJ .+ 460)@ 1! go00 \ ! 15.3 15.0
T, Outiet Meter Box Temperature ('F) AH@ = !} 8890 4 02 20.0
Ta  Average Standard Meter Temperature ("F) P(T, + 460) (Vm )[4 4% ‘ j”w 253 250
Ys  Meter Comrection Factor (Unitiess), Y, $Yogt0.02 a7 ST . ‘
Ya  Standard Meter Comection Factor (unitiess) 1] 9860 +—— - i
AH@  Orifice Pressure Differential giving 0.75 cfm .283 871 931

of air at 68°F and 29 92 in. Hg (in. H,0)

AH@, S AH@ ;0.2

(<] Duration of Run (minutes)

o = 1764V XP)
T (T, +460)(©)

.Calibration Reference Information (Standard Meter)

Reference Used: __ Wst Test Meter

Calibrated By: ___Martin Vaquero
0.230%

Percent Error.

Serial No: 11AHS
Date Calibrated: 10/26/2011
Calibration Due Date: 10/26/2012

.Meter Box:Pre-Calibration Inspection

Positive Leak Check:

Negative Leak Check:

Pass

Pass

Vacuum Gauge Check  Pass

Electrical Check:  Pass
Pyrometer Chect  Pass
YD Tolerance: Pass

% 2% of 1.0000




Meter Box - Pyrometer Calibration Sheet

Meter Box No: 66-19 Office: Express
Calibrated by: O.Lavrov Client. SOURCE 66
Date: 10/16/12 Job No: n/a
Temperature Scale Used: Fahrenheit Type of Calibration: Full-Test

’ Pyrometér Reading ™
for each Channél
i o (°F).
1 2 3 4 5

Stack Probe Fitter | Imp Out Aux
52 51 52 52 52
102 101 102 102 102
152 151 152 162 152
202 | 201 201 202 | 202

252 251 251 252 252
302 300 301 302 302
352 350 352 352 352
402 400 402 402 402
452 450 452 452 452
502 500 502 502 502
552 550 552 552 552 |k
602 600 602 602 602 [0 0
Tolerance = +2°F difference from reference selting.

Calibration Reference Information

Reference Used: _ Omega CL23A Serial No: T-279500

Calibrated By: __JH Metrology Date Callbrated: 8/20/2012

Calibration Report No: 1000164078 Calibration Due Date: 8/20/2013
gmm?m":mmm, Clean Alr Englneering o 500 W. Wood Street, IL 60067 »  800.223.3977 »  www.cleanalr.com g{gna!?:A{E .




Sample Probe Calibration

Probe Type: ____MS with S-Type Pitot

1.D. Number: __ 67-8-10
Project Number: 11414

T —
coupleicalibra BEBEE LY L

i

ST TNy

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

Pyrometer 1.D. No: 80512890 Units: °F

Point No. Target Temp.

Reference Temp. | Indicated Temp.| Temp. Difference | % Difference*| Specification
1 Ambient 73 73 0 0.00%
2. 200°F-250°F 255 255 0 0.00% %Difference < 1.5

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

=

TunneliMethod @i50ittisec)?:

Reference Pitot 1.D. No: Wind Tunnel Reference Pitot Cp: 0.99

Pitot Side 'A" :

Abs. Deviation Specification
Trial No. Reference AP Probe AP Probe C,5)" from Avg. Cyin™* | Avg. G, Deviations < 0.01
1 0.543 0.774 0.829 0.001
2 0.546 0.774 0.832 0.002
3 0.542 0.772 0.829 ' 0.001
Side 'A’ Average Probe Cpa= 0.8300 0.0011
. Pitot Side 'B' : Abs. Deviation Speclfication
Trial No. Reference AP Probe AP Probe C,5* from Avg. Com** [ Avg. G, Deviations < 0.01
1 0.540 0.782 0.823 0.000
2 0.537 0.777 0.823 0.001
3 0.541 0.781 0.825 0.001
Side 'B' Average Probe C,g= 0.8236 0.0006
'A' Average C, ‘B’ Average C, Difference Specification
- = Dierencel  0.01

Does assembly meet YES If "Yes", C,= Average of Side 'A’ and 'B' Cp
specifications? values. If "No”, Pitot must be replaced.

doh . . —~
Deviation = |CP(S) -Gy (AorB)|

arelfromIERA-B00/9:76 005 setiion;

Probe Cp= 0.827

Date:  03/12/2012

¢
cossc . Cleg%Air.
. Copyight ® 2008 Ciaen Alr Engineering Inc.

ENGINEERING




Traceable Cetrtificate

201 Wolf Drive » P.O. Box 87 * Thorofare. NJ 08086-0087 * Phane:856-686-1600 * Fax: 866-686-1601 « www.troemner.com « e-mall: lroemner@trosmner.coi
Page 1 of 1 Pages '

Weight

Order Number CREDIT CARD
Clean Air Engineering Certificate Number 661379
500 West Wood Street . Date Of Calibration 06-AUG-2012
Palatine, IL 60067 Calibration Due Date 06-AUG-2013

As Found In Tolerance

' AsLeft In Tolerance

Description of Weights: ASTM 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 Number Calibration * Calibration * (+or-) (+or-)
500 g 1000022549 +0.4926 mg +0.4926 mg 1.200 mg 0.30 ng

* 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 amount of the correction.

Yoseph Moran, Metrology Manager, Approved Signatory

1 As Found /1 Total
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Date: 8/17/2011 Carstan Scale/Accu Data Systems A:
214 E. Hellen Rd. Standard Used:
. Palatine, IL 60067 )
Company: CLEANAI1 (847) 934-6666
U . e e s e A Vel A ot 1 1 1 S o i - C.
Model: AP250D Unit Number:. A Calibration Test
Man'f'fa‘:turer: Qhaus Pass .. Wat App Inital Rd Error Final Rd Error
Serial Number: 1127211987 Initial
; 5¢ 150 geee| —~ 1
Capacity: 200g Final _/2’5? {60, gree - e
Resolution: .0001 g /3¢ |15C . (ot — 7
Location: :.«?ﬁii 1 Vieidl — |~
Weight Standards Used: _ /7775, Comments: .k, 4
Model: IR120 Unit Number: 2 Calibration Test
Manufacturer: Denver Inst Pass Wat App tnital Rd Eror Final Rd Error
Serial Number: 23103436 itiat v
Initial 70 fﬁ ﬂoc‘ =
Capacity: 1209 Final 26 - v
Resolution: .001g P% _ 52’ 40 — ~
Location: (o N ; o
Welght Standards Used: __/"7 -2 Comments: &L
Model: GA200D Unit Number: 3 Calibration Test
Manufacturer: Ohaus Pass Wgt App lnllal Rd Error Final Rd Error-
Serial Number: 2204 Initial —
: X E,- 30|52 Leo) o) 150 pp0c |
Capacity: 40 g/200 g Final loo O] | A, 0007 106 2w | —
Resolution: .0001g £58 Y5L 0000 7( icoie |f fa?’ |
Location: mzp (4] JMJ 223 l @23 0@ “
Weight Standards Used: _ ’Z [rel Comments: % @/ ﬂ e
Model: AV3102  Unit Number: 4 Caljbration Test
Manufacturer: Ohaus Pass gtApp | inital Rd Erior Final Rd Eitor
Serial Number: 8029361053 Initial
erial Numbe n' i o0 1577 ae = —
Capacity: 3100g Final (000 [pof g - il
Resolution: .01g P [0 Lo - /
Location: 3620 L6 p
' Comments: A 4 <
Weight Standards Used: é 'Z 2’; ,z 2
Model: AJ100 Unit Number: 5 Calibralion Test
Manufacturer: Mettler Pass | wgiapp | initalRd Error Final Rd Error
i ? 1 Initial - — - .
Serial Number: M26013 nitia 10 _l7e poro = ]
Capacity: 100g Final . 20120, agpee o =
Resolution: .0001g s5¢ 17 w0 — -
Location: c . 120 ’iJ.,Zf"*"’"’ T
Weight Standards Used: T/ on;!%le.ns, - ks o
'[ s

Scales were calibrated with certified test weights. Adjustments made to restore and/or maintain the
accuracy of the scale conform to the tolerances established by NIST as specified in Handbook 44 or
Manufacturers Specifications. Best measurement for uncertainty calculated using a coverage factor
of K=2. This provides confidence level of 95%.

Calibrated by:

QMF12

e R ]



34-6666

PPN ECZIET

Sinsen pormiees

8028101,__3 X

ivog ¢ . Final
T : Resolutlon- A

T e 30 ariga o

Scales werewcallbrated wnth oenlﬂed lest welghts LAd]ustments made to restore and/or maintnln the
P ekt

. Manufacturers Speu measumment for uncertalnty‘calculated uslng a ooverag ) fact
P ofK=2: This provides‘confider w Hlevel'of 95%. ¢




; R},:esqlt‘:'t'lon: .0001

Manufacturer: Ohaus .
Senal Number- 38B-10 ~
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Test Location: FF Outlet

Unit: 1 Run: 1
Client: Wheelabrator

Trace Metals Testing
FIELD DATA SHEET

Project No: 11414

Start Time:

Page 1 of 1
Method: USEPA Method 29

13:14 Stop Time: 15:28

Plant: North Broward Date:  12/04/12 Probe 1.D. No: 67-8-10 Meter Bar. Press. (in. Hg): 30.35
Meter Operator: N. Hitchins (569) Stack/Duct Dimensions: 96.0 In. x 96.0 in. Liner Material: Pyrex Glass Location Bar. Press. (in. Hg): 30.35
Probe Operator: N. Hitchins (569) Stack/Duct Area: 64 sq.ft. Pitot Cp: 0.827 Static Pressure (in. H20): -11.0
Meter Box: 66-19 Sample Box: m10 O, (dry volume %): 9.70 Amb. Temp. (°F): 81
Meter Yd: 0.9928 Meter AH@: 1.7924 CO, (dry volume %): 9.90 Fiiter No(s): na
K Factor: 2.56 Pitot Cp: 0.827 N;+CO (dry volume %): 80.40 Thimble No(s). n/a
Initial Leak Rate: 0.006 cfm @ 15.0"Hg H,0 (condensate, ml or gm): 419.1 Nozzle ID No: 270-1
Final Leak Rate: 0.002 cfm @ 6.0"Hg H,0 (silica, g): 16.2 Nozzle Dia (in.): 0.270
Pitot Leak Check ] Initial Final Pass O Fail __Actual Measured Moisture (%): 21.03 . .
- . o e T ) i N
Traverse S.omnfread | Velocity | Orifice | Gas Sample Thermocouple Record Pump |Observed Stack | Isokinetic
Point Elapsed Head Setting Volume Stack [ Cond. | DGM In [DGM Out| Probe Filter Not | Vacuum | Oxygen, Velocity | Variation
Number Time Ap AH Vi ts tc tMin th ot tp te Used approx. V, i
(min) {in. H,0) | (in. H,0) (%) (F) CF) (&3] (R (°F) °F) (in.Ha) | (%.dv) Notes: {ft/sec) %
0.0 |a s 240.890 D HpEs Ty 2507 | 250 S ARG R
1-01 5.0 0.47 1.2 244.000 307 66 82 255 255 4 9.0 47.1 101.4
1-02 10.0 0.48 1.2 247.050 310 48 82 247 250 | 4 8.7 477
1-03 15.0 0.53 1.4 250.270 310 45 82 250 252 4 8.0 50.2
1-04 20.0 0.57 1.5 253.640 308 45 83 251 251 5 8.4 . 51.9
1-05 25.0 0.52 1.3 256.840 305 | 46 84 249 250 5 9.2 495
Port Chng 25.0 New Initial Vm 257.095 |;. N P B | R - ] i
2-01 30.0 0.47 1.2 260.100 306 50 89 85 253 252 4 9.1 471
2-02 35.0 0.44 11 263.040 308 46 91 86 252 250 4 9.0 45.6
2-03 40.0 0.5 1.3 266.220 309 47 92 86 252 250 5 8.8 L 48.7
2-04 450 0.6 1.5 269.600 309 48 91 86 250 250 5 9.2 53.3
2-05 50.0 0.53 1.4 272.950 | 308 49 90 86 251 249 5] 93 50.1
Port Chng 50.0 New Initial Vm 273.230 |, . R m
3-01 55.0 0.52 1.3 276.360 50 89 86 253 251 5 9.5 49.5
3-02 60.0 0.44 11 279.330 60 90 86 249 250 5 9.5 45.6
3-03 65.0 0.5 1.3 282.500 90 86 250 250 5 9.5 48.6
3-04 70.0 0.55 14 285.770 308 92 86 252 249 5 9.2 51.0
3-05 75.0 0.54 14 289.060 308 92 87 249 249 5 9.7 50.6
Port Chng _ 75.0 New Initial Vm 289.255 o ) - b e
4-01 80.0 0.55 1.4 292.550 309 48 91 87 253 249 5 9.5 51.1
4-02 85.0 0.44 11 295.500 309 43 92 87 247 250 4 9.8 45.7
4-03 90.0 0.47 1.2 298.570 310 43 93 87 249 250 5 94 47.2
4-04 85.0 0.56 14 301.860 308 42 91 86 249 250 5 91 | 51.5
4-05 100.0 0.58 1.5 305.235 308 43 91 86 251 250 5 8.3 52.4
Port Chng 100.0 New Initial Vm 305.505 LR (S ANEES IR P s i
5-01 105.0 0.42 1.1 308.440 305 52 89 86 252 250 4 9.0 44.5
5-02 110.0 0.47 1.2 311.500 308 55 90 86 247 250 5 8.5 47.2
5-03 115.0 0.44 1.1 314.470 303 56 91 86 249 250 5 8.5 45.5
5-04 120.0 0.53 1.4 317.750 307 56 92 86 250 250 5 83 [ 50.1
505 | 1250 | o5 | 13 | 320920 | 306 | 56 | 92 | & | 249 | 249 5 | 83 48.6
Avg/TotRng|  125.0 | 0.70966 | 1.29200 79.030 |[307.6000| 42-66 87.6800 | 247-255|249-255 5.0 9.0 488119 | 986
.. - TEsT | o PETEITNT - = - s P R i
Prapared by Clean Alr Englncoring Propriolary Softwace / | / / -
&fﬁfié";:ﬂ‘éﬁ“m Enginesring Inc. Meter Operator 16 Date £ 4. )3 C Iean A ”;



Test Location: FF Outlet

Unitt 1 Run:2
Client: Wheelabrator
Plant: North Broward

Meter Operator: N. Hitchins (569)
Probe Operator: N. Hitchins (569)

Project No: 11414
Date:

12/05/12

Trace Metals Testing
FIELD DATA SHEET

Stack/Duct Dimensions: 96.0 in. x 96.0 in.

Stack/Duct Area: 64 sq.ft.

Page 1 of 1
Method: USEPA Method 29

Start Time: 07:44 Stop Time: 09:58

Probe 1.D. No: 67-8-10
Liner Material: Pyrex Glass
Pitot Cp: 0.827

Meter Bar. Press. (in. Hg): 30.20
Location Bar. Press. (in. Hg): 30.20
Static Pressure (in. H20); -10.0

Meter Box: 66-19 Sample Box: m11 O, (dry volume %): 10.50 Amb. Temp. (°F): 77
Meter Yd: 0.9928 Meter AH@: 1.7924 CO; (dry volume %): 9.40 Filter No(s): na
K Factor: 2.6 Pitot Cp: 0.827 N2+CO (dry volume %): 80.10 Thimble No(s): n/a
Initial Leak Rate: 0.003 cfm @ 15.0"Hg H,0O (condensate, ml or gm): 447.1 Nozzle 1D No: 270-1
Final Leak Rate: 0.002 cfm @ 7.0"Hg H,0 (silica, g): 17.1 Nozzle Dia (in.): 0.270
Pitot Leak Check I Initial Final [l pass [ Fei _Actual Measured Moisture (%): 22.12 . 3 e ) ) )
Traverse 5.0minfread | Velocity | Orifice | Gas Sample Thermocouple Record Pump |Observed Stack | Isokinetic
Point Elapsed Head Setting Volume Stack | Cond. | DGMin |DGM Out| Probe Filter Net | Vacuum | Oxygen, Velocity | Variation
Number Time Ap AH Var ts L tyin ta out tp t= Used approx. Vs I
(min in. in. H;0 oF oF °F) °F) °F) (\3) in. Hg) | (%.,dv) Notes: (ft/sec) %)
s 322110 | &EE(S Sl 250384 25] ;AR 5 [ WAl )l e
. 0.4 1 324.930 308 62 77 76 252 252 4 10.0 43.7 101.4
1-02 10.0 0.44 1.1 327.810 304 50 79 76 249 4 45.7 98.4
1-03 15.0 0.47 1.2 330.840 311 47 81 76 252 4 47.5 100.4
1-04 20.0 0.53 1.4 334.100 307 46 83 77 249 5 50.3 101.3
1-05 25.0 0.56 1.5 337.460 308 46 84 78 250 5 51.7 1014
Port Chng 25.0 New Initial Vm 337.645 || N . . W o N A ANE R
2-01 30.0 0.47 1.2 340.690 307 49 83 79 248 473 100.2
2-02 35.0 0.44 11 343.610 308 47 86 80 252 45.8 99.0
2-03 40.0 0.48 1.2 346.680 308 47 86 80 249 479 99.7
2-04 45.0 0.56 15 350.050 305 48 87 81 251 51.6 101.0
205 50.0 0.55 1.4 353.395 311 50 89 | 81 | 249 |
Porf Chng 50.0 New Initial Vm 352.505 (i Sk TG Wi Wi W Ti o
3-01 55.0 0.48 1.2 356.630 309 54 88 82 250
3-02 60.0 043 1.1 359.640 312 52 90 83 249
3-03 65.0 0.5 1.3 362.830 310 53 90 84 251
3-04 70.0 0.59 15 366.220 314 54 91 84 250
3-05 75.0 0.63 1.6 369.800 314 57 93 85 251
Port Chng 75.0 New Initial Vm 370.020 | R e | TP R R R ol * 5
4-01 80.0 0.45 1.2 ; 373.130 318 62 92 86 248
4-02 85.0 0.45 1.2 376.220 313 62 93 86 250
4-03 90.0 0.48 1.2 379.310 310 52 93 86 250
4-04 95.0 0.55 1.4 382.680 319 49 93 87 251
4-05 100.0 0.54 1.4 386.000 309 49 | 92 | 86 250 , 8.
Porl Chng 100.0 New Initial Vi 386.395 A | MOERTINETT <o ey B e R o 3
5-01 105.0 0.45 1.2 389.440 309 54 91 87 249 250 5 9.3
502 110.0 0.45 1.2 392.530 309 54 93 87 249 249 5 8.8
5-03 115.0 0.48 1.2 . 395.620 307 54 93 87 251 248 5 8.8
5-04 120.0 0.54 1.4 398.930 308 54 93 88 249 249 6 8.6 X X
5-05 125.0 0.54 14 402.225 311 55 93 88 250 250 6 7.8 50.9 99.7
I Y i W, ™ ! [T TR o RSN . i T A ot T £: Sl T A IR~ > ok i) [ i WORUOR T ) SR e —aaagint - ey aERenpTtory B 2 A
Avg/Tot/Rng 79.115 | 300.9600] 46-62 as.seooj 248.052| 247252 60 | 89 T | 48:7290 [ 100.7
i s AT 9 m:s.:iw I oA R B R R AT TR CRLELECT Ll 7 ol S TS et
Prepared by Clean Afr Engineenng Proprigtary Software
Copprght & 201 loan A Enginesing nc. Meter Operator ‘& Date /L/i ,/J 3 CleanAir.




Test Location: FF Quitlet
Unit: 1 Run: 3

Client: Wheelabrator

Project No: 11414

Trace Metals Testing

FIELD DATA SHEET

. Page1of1
Method: USEPA Method 29
Stop Time: 12:45

Start Time: 10:30

Plant: North Broward Date:  12/05/12 Probe 1.D. No: 67-8-10 Meter Bar. Press. (in. Hg): 30.20
Meter Operator:  N. Hitchins (569) Stack/Duct Dimensions: 96.0 in. x 96.0 in. Liner Material: Pyrex Glass Location Bar. Press. (in. Hg): 30.20
Probe Operator: N. Hitchins (569) Stack/Duct Area: 64 sq.ft. Pitot Cp: 0.827 Static Pressure (in. H20): -12.0
Meter Box: 66-19 Sample Box: m10 O, (dry volume %): 10.40 Amb. Temp. (°F): 85
Meter Yd: 0.9928 Meter AH@: 1.7924 CO, (dry volume %): 9.40 Filter No(s): n/a
K Factor: 2.55 Pitot Cp: 0.827 N,+CO {dry volume %): 80.20 Thimble No(s). n/a
Initial Leak Rate: 0.003 cfm @ 15.0"Hg H,O (condensate, ml or gm); 427.1 Nozzle ID No: 270-1
Final Leak Rate: 0.003 cfm @ 7.0"Hg H,O (silica, g): 17.0 Nozzle Dia (in.): 0.270
Pitot Leak Check (Y| Initial Final [V Pass .[.:_Iia“ Actual Measured Moisture (%): 21.41 . o
Traverse 5.0 min/read '_\‘/elocity Orifice | Gas Sample Thermocouple Record Pump Observed Stack | Isokinetic
Point Elapsed Head Setting Volume Stack | Cond. | DGMIn |DGM Out| Probe Fitter Not | Vacuum| Oxygen, Velocity | Variation
Number Time 4p AH Vin te tvin mout tp te Used approx. v, ]
{min) (in. H0) | (in. H,0) (ft’) F) (°F) (°F) en (F) (in. Hg) | (%.dv) Notes: (f/sec) (%)
o 0.0 i 403.240 Sl ) 250 ‘250 j s
1-01 5.0 0.59 1.5 406.730 62 85 85 256 254 5 11.0 563.2 101.4
1-02 10.0 0.52 1.4 410.000 309 53 86 85 250 253 5 8.8 499 101.1
1-03 15.0 0.52 1.4 413.260 308 49 89 85 245 251 5 8.3 499 100.5
1-04 20.0 0.53 1.4 416.530 307 48 90 85 248 250 5 8.0 50.3 99.7
1-05 25.0 0.51 1.3 419.720 307 49 91 | 8 | 250 | 252 5 7.7 49.4 99.0
Port Chng 25.0 New Initial Vm 418,900 R P ’ e
2-01 30.0 0.4 1 422.720 304 583 89 86 254 250 4 9.5 43.6 98.6
2-02 35.0 0.4 1 425.560 307 53 90 86 248 250 4 7.8 43.7 99.5
2-03 40.0 0.48 13 428.750 308 53 90 86 249 250 5 8.0 o 479 102.1
2-04 45.0 0.54 14 432.060 307 53 91 86 247 249 5 8.7 50.8 99.8
2-05 50.0 0.55 1.4 435.405 308 54 [ &1 36 251 250 5 8.8 100.0
Port Chng 50.0 New Initial Vm 435.650 | B S e .
3-01 55.0 0.41 1.1 438.580 306 57 90 86 252 4 9.5 101.3
3-02 60.0 0.39 1 441.370 307 60 92 86 250 4 8.2 98.8
3-03 65.0 0.49 1.3 444.560 308 61 92 86 250 4 8.4 100.9
3-04 70.0 0.58 15 447 970 308 61 93 86 249 4 8.9 99.1
3-05 75.0 0.56 1.4 451.305 307 62 94 88 250 5 8.7 98.3
Port Chng 75.0 New Initial Vm 451.545 i . . ] N
4-01 80.0 0.45 1.1 454.500 307 62 92 88 253 251 5 9.0 97.2
4-02 85.0 0.4 1 457.340 308 60 93 88 249 249 4 9.4 99.1
4-03 90.0 0.43 12 460.440 305 59 92 88 249 249 4 9.6 98.7
4-04 95.0 0.59 1.5 463.850 309 62 92 88 247 248 5 9.7 98.2
4-05 100.0 0.68 1.7 467.540 309 59 93 88 251 250 6 10.3 99.0
Port Chng 100.0 New Initial Vm 467.895 . e N
5-01 105.0 0.48 1.2 470.980 306 64 92 88 252 5 10.4 47.9 98.2
5-02 110.0 0.49 1.2 474.090 307 57 92 88 250 5 9.6 48.4 98.1
115.0 0.42 1.1 477.120 303 54 93 88 248 5 9.4 447 102.8
120.0 0.5 13 480.320 305 57 94 88 250 5 91 | 48.8 99.6
01250 | o054 | 14 | 483625 307 57 94 88 250 5 87 | 508 | 992
1250 [ 0.7 1.284 79365 |307.0400| 48-64 88,9400 244-256 | 248-254 6.0 90 |~ 7° _ 586 | 99.6
1 o I PR NN U 1. } B L

Prapared by Clean Air Enginsaring Propriatary Software
$S CFDS Ver 2012-03
Copyright © 2011 Clean Air Engineering Inc.
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Test Location: FF Outlet

Unit; 1 Run: 4

Client: Wheelabrator Project No: 11414

Trace Metals Testing
FIELD DATA SHEET

Start Time: 13:12

Page 1 of 1
Method: USEPA Method 29

Stop Time:. 15:26

Plant: North Broward Date:  12/05/12 Probe I.D. No: 67-8-10 Meter Bar. Press. (in. Hg): 30.20
Meter Operator: N. Hitchins (569) Stack/Duct Dimensions: 96.0 in. x 96.0 in. Liner Material: Pyrex Glass Location Bar. Press. (in. Hg): 30.20
Probe Operator: N. Hitchins (569) Stack/Duct Area: 64 sq.fi. Pitot Cp: 0.827 Static Pressure (in. H20): -10.0
Meter Box: 66-19 Sample Box: m11 O, (dry volume %): 10.30 Amb. Temp. (°F): 87
Meter Yd: 0.9928 Meter AH@: 1.7924 CO, (dry volume %). 9.50 Filter No(s): nfa
K Factor: 2.58 Pitot Cp: 0.827 Nz+CO (dry volume %): 80.20 Thimble No(s): n/a
Initial Leak Rate: 0.002 cfm @ 15.0"Hg H,O (condensate, ml or gm): 427 Naozzle ID No: 270-1
Final Leak Rate: 0.002 cfm @ 7.0"Hg H,0 (silica, g): 16.3 Nozzle Dia (in.): 0.270
Pitot Leak Check [Z] mitial Finat [2] pass [ Fai B Actual Measured Moisture (%): 21.77
CidE o s T TUEENESe e .
Traverse s.0min/read | Velocity | Orifice | Gas Sample Thermocouple Record Pump [Observed Stack | Isokinetic
Point Elapsed Head Setting Volume Stack | Cond. | DGM In [DGM Out| Probe Filter Not | Vacuum | Oxygen, Velocity | Variation
Number Time Bp AH Vim ts tc tMin tM o te te Used approx. VA I
(min) | (in. H,0) | (in. H,0) (@) G O N O W O 0 A 5 (in.Hg) | (hdv) | Notes: (vseq) | (%)
i 0.0 & 3 484.440 L ol [ ROTIREN 250 | 250 .| i - )
1-01 5.0 0.35 0.9 487.180 305 62 89 88 255 255 4 10.7 40.8 102.5
1-02 10.0 0.37 0.95 489.900 307 47 92 89 254 254 4 11.0 42.0 98.7
1-03 15.0 0.46 1.2 493.020 308 44 94 89 250 4 9.5 46.8 101.5
1-04 20.0 0.48 1.2 496.160 307 47 85 80 250 4 ' 47.8 99.7
1-05 25.0 0.48 1.2 499.270 308 43 98 90 4 _ 47.8 98.8 _
Port Chni 25.0 New Initial Vm 499.480 |-~ R iR P -
2-01 30.0 0.44 1.1 502.460 303 438 94 90 4 45.6 98.7
2-02 35.0 0.4 1 505.270 307 46 94 89 R 4 B 43.6 97.9
2-03 40.0 0.47 1.2 508.320 308 47 g3 8g 4 47.3 98.2
2-04 45.0 0.61 1.6 511.830 308 48 94 89 5 53.9 99.2
2-05 50.0 0.58 1.5 515.265 308 49 95 89 5 52.6 995
Port Chn 50.0 New [nitial Vm 515495 | | ’ _ T :
3-01 55.0 0.43 1.1 518.490 305 55 95 90 5 452 100.4
3-02 60.0 0.44 1.1 521.570 308 57 96 90 5 45.8 102.1
3-03 65.0 0.5 1.3 524.750 308 57 95 90 5 48.8 99.1
3-04 ,70.0 0.61 1.6 528.230 308 57 94 90 5 ] 53.9 98.3
3-05 75.0 0.65 1.7 531.865 308 57 94 90 6 55.7 99.5
Port Chng 75.0 New Initial Vm 532.055 Y P L
4-01 80.0 0.45 1.2 535.180 304 59 93 89 251 251 | 5 9.5 o 462 | 1026
4-02 85.0 0.4 1 538.030 308 60 94 89 251 251 5 9.3 43.7 99.4
4-03 90.0 0.45 12 541.110 308 53 94 90 251 251 5 9.3 46.3 101.2
4-04 95.0 0.55 14 544.410 309 52 96 90 251 249 5 8.6 51.2 98.0
4-05 100.0 0.61 1.6 547.930 | 308 57 96 90 | 248 249 6 8.0 53.9 99.3
Port Chn 100.0 New Initial Vm 548.230 ) A N . . 225
5-01 105.0 0.51 1.3 551.510 308 60 93 90 249 250 6 8.3 49.3 101.4
5-02 110.0 0.46 12 554.590 308 58 93 90 248 251 6 8.8 46.8 100.2
§-03 115.0 0.35 0.9 557.260 305 58 82 89 252 253 4 9.0 40.8 99.5
504 120.0 0.43 1.1 560.250 304 60 91 88 250 248 5 83 | ] .2 100.7
| 505 | 1250 | 048 12 | 563335 | 306 59 o1 | 8 [ 250 | 250 | | 8. . 84 e | 478 | 986
A%/ng oYRng|  125.0 0.68922 | 1.23000 77.965 |[306.9600| 43-62 ( 91.5400 248-255| 247-255| 6.0 89 47.5524 |
AR ELT-= Rciac W o PR | 3 Y * - {2 s L .
Prapared by Clean Air Enginsering Proprieiary Soltware ) .
z:p‘:::;z;ol‘g‘:inﬁr Enginoering Inc. Meter Operator gﬁ Date !m CIeanAl’:




ORSAT READINGS

‘ TEST LOCATION: FF Outlet Unit 1 PAGE 1 OF 1
Client Wheelabrator Project Number 11414 . Fo = 209- %0,
Plant North Broward Unit 1 %Co,
OrsatiD 7 B Fuel Type _ Msw Leak Check Passed
Nlﬁ::er x::;; Trial PeCrg:m F(’)ezlfgg; Peroc: " Fo Analyst Dat:nalys?"ime
1 ' 29 1| 99 19.6 9.7 1.13 | A. Obuchowski | 12/04/12 | 15:50
2 9.9 196 | 97
3 9.9 19.6 9.7 Data meets Method 3 criteria, Md is 29.97 lbfib-moale.
Avg. 9.9 _ 9.7 Data meets Method 3B analysis criteria.
2 1 29 1 9.4 20.0 106 | 1.11 | A. Obuchowski | 12i0512 | 10:24
2 0.4 20.0. 10.6
3 9.4 19.8 10.4 | Data meets Method 3 criteria, Md is 29,93 Ib/lbmole.
Avg. 9.4 10.5 Data meets Method 3B analysis criteria.
3 29 1 9.4 19.8 104 | 1.12 | A Obuchowski | 12/05112 | 13:29
2 94 19.8 10.4
3 9.4 ’ 19.8 10.4 Data meets Method 3 criteria, Md is 28.92 Ib/lb*mole.
Avg. 9.4 10.4 Data meets Method 3B analysis criteria.
‘ | 4 29 1 9.4 19.8 10.4 | 112 | A. Obuchowski | 12/05/12 | 16:00
2 9.6 19.8 10.2
3 9.4 19.8 10.4 Data meets Method 3 criteria, Md is 29.93 Ib/lb*mole.
Avg. 9.5 1 103 Data meets Method 3B analysis criteria.
| 1
2
3
Avg.
1 I |
2
3
Avg.

Repeat analysis until the following criteria are met:
The three CO2 analyses must be within 0.3% by volume when CO2 is > 4.0%; within 0.2% by volume when CO2 is < 4.0% by volume.
The three O2 analyses must be within 0.3% by volume when 02 is < 15.0%; within 0.2% by volume when 02 is = 15.0% by volume.

Calculate Fo to verify results. Acceptable ranges for Fo:

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

‘ Municipal Solid Waste 1.030-1.300 Wood Bark 1.003-1.130

QA/QC g
1GS_FicidWkbk_2010-02 Da te_lﬁz glﬁ ?? E’?;A LZ EZ

Copyright 2010 Clean Air Engineering Inc.
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USEPA Method 4 Laboratory Data

Location: Unit 1 FF Outiet
Client: Wheelabrator

Project No: 11414 . N
FETE ¢ T {4y MU e e itsl 2O (e Ee A SR I i 3 Lol o S
L+ ]

Test Run:
Contents Gross (gm)  Tare (gm) Net {gm}
Impinger 1 Empty 716.5 472.0 2445
Impinger 2 5%HNO3/10%H202 679.6 562.3 117.3
impinger 3 5%HNO3/10%H202 602.2 562.5 39.7
Impinger 4 Empty 447 .1 439.4 7.7
Impinger 5 4%KMNnO4/10%H2504 550.5 542.6 7.9
Impinger 6 4%KMn04/10%H2504 540.0 538.0 2.0 419.1 Liquid (gm) Field Data Check
Impinger 7 Silica Gel 755.4 739.2 16.2 0.0 less rinse (gm)
419.1 Net Liguid (gm) 419.1] [laoaqcok
+ 16.2 Silica Gel (gm) 16.2] [Zlowqc ok
Rinse::l(ml or m) _—_4mTotal Vic (gm) 435.3 QA/QC OK
Test Runil 2
Contents Gross (gm) _ Tare (gm)’ Net (gm)
Impinger 1 Empty 773.4 447.5 3269
Impinger 2 5%HNO3/10%H202 628.5 531.1 g7.4
Impinger 3 5%HNO3/10%H202 574.8 556.6 18.2
Impinger 4 Empty 460.6 457.8 2.8
Impinger 5 4%KMn04/10%H2504 536.4 534.3 2.1
Impinger 6 4%KMn04/10%H2504 553.4 552.7 0.7 447.1 Liquid (gm) Field Data Check
Impinger 7 Silica Gel 765.2 748.1 171 0.0 less rinse (gm)
447.1 Net Liquid (gm) 4471 [Maoaqcok
+17.1 Silica Gel (gm) 17.1] [Eaaqcok
{ml or gm) 464.2 Total Vic (g 4642 [dowqcok
T ey et 4 L L et ﬁnun T 7 A L
Test Run 3
Contents Gross (gm) _ Tare (gm) Net (gm)
Impinger 1 Empty 777.7 474.1 303.6
Impinger 2 5%HNO3/10%H202 656.6 564.0 92.6
Impinger 3 5%HNO3/10%H202 590.8 567.1 237
impinger 4 Empty 443.9 440.7 3.2
Impinger 5 4%KMn04/10%H2S04 549.5 545.6 3.9
Impinger 6 4%KMn04/10%H2S04 537.3 537.2 0.1 427.1 Liquid (gm) Field Data Check
Impinger 7 Silica Gel 735.7 718.7 17.0 0.0 less rinse {gm)
427.1 Net Liquid {gm) 4271 [Maoaqcox
. +17.0 Silica Gel {gm) 17.0] [Aoacox
Rin 444.1 Total Vic {gm 444.1] [losqcox
BEANNGTG BIEEL % T SENETTN R T m&&m‘mﬁm_mxm £ s
Test Run: 4
Contents Gross (gm) Tare (gm) Net (gm)
Impinger 1 Empty 796.8 452.2 344.6
Impinger 2 5%HNO3/10%H202 596.8 531.8 65.0
Impinger 3 5%HNO3/10%H202 568.9 557.9 11.0
Impinger 4 Empty 461.5 459.2 23
Impinger § 4%KMn0O4/10%H2504 540.3 537.1 32
Impinger 6 4%KMn04/10%H2S04 556.8 555.9 0.9 427.0 Liquid (gm) Fleld Data Check
Impinger 7 Silica Gel 756.1 739.8 16.3 0.0 less rinse (gm)
427.0 Net Liquid {gm) 427.0, [owqcok
+16.3 Silica Gel (gm) 16.3| [Mawvacox
sel __ lmiorgm) 4433 Total Vic (gm) 4433|  [Mqyacox
E‘MWMWIW%‘M Py T g gk Z=x ES - R e A e
121812 100441
MINL

Prepared by Clean Ay Englneering Proprietary Software

§S CFDS Ver 2012-03

Copyright © 2011 Clean Air Engneering Inz.

Test Method: USEPA Method 29
Analyte: Trace Metals
Analyst: \ A. Obuchowski
Analyst Emp No:{ 567
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Impinger Weight Sheet

Client whellabrater Unit Name / Location F oo dlct \
( Plant M- ’lé(‘& wacd |Job No. it « Method L ﬁ\
B o Balance Calibration Check
Balance 1D | 0T8NS |Reference Weight Mass | S60- 6 N
Reference Weight D [ 1 Goog 2% 5 Hiq | Reference Welght Reading [ Haa, F+ o

Check must be performed once per day.

Reference Weight Mass must agree with Reference Weight Reading to within 0.5 g.

Run No. \ Filter Type G?ua 3 % Sample Box No. A\Jd
Date \Z-H-t12 Lot No. — pH —_
Analyst Ao Filter No. -_— Rinse —
Contents Gross Weight (gm) [ Tare Weight (gm) |Net Weight Gain (gm)
Impinger 1 |Empty _ }/{ ( U3l2.0 .y 5/
impinger 2 [100 ml 5%HNOy/10%H,0, é‘ 249, £ ;'é 7.3 2. anac(d
Impinger 3 {100 ml 5%HNOy/10%H,0, ol .2 562.5 39 . % Date ‘T
Impinger 4 |Empty g L 34. L/ 2. * L
Impinger 5 |100 mi 4%KMnO,/10%H,S0, ss50.57 su2. 6 ;Z g Total Weight (gm)
Impinger 6 [100 mi 4%KMnQ,/10%H,SO, (4/5 O 535 V 2.0 4,1 1 4. [
impinger 7 |=250 g Silica Gel F575. ¢ 339. 2. /6. T o35 3
Run No. < Filter Type ! Loar & &~ [Sample Box No. m, 1
Date V-1 Lot No. T pH —
. Analyst A Ve, Filter No. — Rinse —
‘- . Contents Gross Weight (gm) | Tare Weight {gm) [Net Weight Gain (gm)
Impinger 1 [Empty FF3.4 Ly ?‘ . 5/ /s 1€ - C\
Impinger 2 [100 ml 5%HNOy/10%H;,0, 225 | 53| A7), 4 onac ()
Impinger 3 |100 ml_5%HNO4/10%H;0, 572d.5 ssé€. & tg. T Date J2./
Impinger 4 |Empty b{éo, ( HsF 8 2.¢
Impinger 5 100 ml 4%KMnO,/10%H,SO, §3 £ Lf {34_ 3 2.\ Total Weight (gm)
Impinger 6 |100 ml 4%KMnO,/10%H;SO, 5$573.¢ $£52.9 o. uad
Impinger 7 |~250 g Silica Gel 2651 FYE. | I\ YA A
Rin No. 5 Filter Type Buae( X |SampleBoxNo.  m | O
Date 1\7-5-‘T Lot No. — pH —_
Analyst O Fitter No. — Rinse -
Contents Gro_ss Weight (gm) | Tare Weight (gm) | Net Weight Gain (gm)
impinger 1 |Empty +3+3. c}, 3 4 { 3075, r'd :
Impinger 2 [100 ml 5%HNOy/10%H,0, (56 € $L4.6 az. 6 ol <_|
Impinger 3 |100 ml 5%HNOy/10%H,0; SAao. g b7, | 723 F bate 12/57]
Impinger 4 |Empty 3. A Hds. F 3. Z
Impinger 5 |100 ml 4%KMnQ,/10%H,SO, <ua. e 7€ 3.9 Total Weight (gm)
. lmpinger 6 [100 ml 4%KMnO,/10%H,SO, 5’3’.}. 3 <37 L 0.\ U 7 }
(__. Impinger 7 (=250 g Silica Gel 35 5‘, > q,\,g .+ | LY qy d 3 /'
. QAQ /
Date__— _~ CleanAir.
Emm A FReTRRT
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Impinger Weight Sheet

Client A/All,/dé,-q_(cf‘ Unit Name / Location A\ / FF ooflet
Plant M. Broweed Fob No. \ne\loy Method Z 4
) ) . Balance Calibration Check ]

Balance ID [ oL @\ o3 < [Reference Weight Mass 1 SC0 -0 X

Reference Weight ID [ {Coco 225 A |Reference Weight Reading | T LAA, T G

Check must be performed once per day. ’ ] ) Referance Weight Mass must agrae with Reference Weight Reading to within 0.5 . D)

Run No. LA Filter Type Hoerk & Sample Box No. MmN

Date Lo\ L Lot No. —_ pH —

Analyst P& Filter No. o - Rinse -

. Contents Gross Weight (gm) | Tare Weight (gm) | Net Weight Gain {gm)

Impinger 1 |Empty Q—Qg 8 v{52. B, é

Impinger 2 [100 mi 5%HNOy/10%H,0, 56.8 30, 8 (s .a QAQC,Z)
tmpinger 3 {100 ml 5%HNOy/10%H,0, 568 .4 577 Q W, a pate A5
impinger 4 |Empty f61.85 o Hsa.2 | 2.3 ,

- Impinger 5 {100 ml 4%KMnO,/10%H,S0;4 ;(40 . 3 ’ 537_‘ | 2.2 Total Weight (gm)
Impinger 6 |100 ml 4%KMnO,/10%H,S04 $S6. 6 555G 0.4 Ui O
Impinger 7 |~250 g Silica Gel Fs5¢. . 339.8 /6.3 H43 3

Run No. Filter Type Sample Box No.

Date Lot No. - pH

Analyst Filter No. - Rinse

Contents Gross Weight (gm) | Tare Weight {gm) |Net Weight Gain'(gm)
Impinger 1 |Empty '
lrn_p-ihger 2 100 ml 5%HNO,/10%H,0, QNQC
impinger 3 [100 ml 5%HNOy/10%H,0, Date
Impinger 4 |Empty
Impinger 5 |100 ml 4%KMnO,/10%H,SO, Total Weight (gm)
Impinger 6 |100 ml 4%KMnO,/10%H,S0,
Impinger 7 |=250 g Silica Gel

Run No. Filter Type Sample Box No.

Date - Lot No. pH

Analyst. Filter No. Rinse

‘Contents ) Gross Weight (gm) | Tare Weight (grﬁ) Net Weight Gain {gm)

'I_rnpinger1 Empty
Impinger 2 |100 mi 5%HNO3/10%H,0, aAQc
Impinger 3- 100 mi 5%HNOy/10%H,0, Date
Impinger 4 |Empty
Impinger 5 |100 ml 4%KMnO,/10%H;S0O, ' Total Weight (gm)|
Impinger 6 100 Ml 4%KMnO,/10%H,S0,

Impinger.7 (=250 g Silica Gel

e/l @
Date CleanAir.
:::mmf-ﬁ:::nmm £ N8I N LY R kO

E-10
End of Appendix



‘ WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 11414-8

! 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: W

Date: w ]7// ' 5 - CI@%%Ai *

Revision 0, Final Report
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Wheelabrator
Clean Air Project No: 11414
Unit 1 FF Qutlet

Detection Limits

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

Myb.pL Fraction 1B Detection Limit (ug)
Moy.p, Fraction 2B Detection Limit (ug)
M3a.01 Fraction 3A Detection Limit (ug)
Map.pL Fraction 3B Detection Limit (ug)
MacoL Fraction 3C Detection Limit (ug)
Blank Analysis

Mg Fraction 1B Blank (ug)

Mab Fraction 2B Blank (ug)

Mg Fraction 3A Blank (ug)

Map g Fraction 3B Blank (pg)

Maen Fraction 3C Blank (pg)

Migtal-8 Total Blank Amount (ug)

Run No.

Date (2012)
Start Time (approx.)
Stop Time {approx.)

Sample Analysis

Mipg Fraction 1B Sample (pg)
Mobg Fraction 2B Sample {pg)
Maa.g Fraction 3A Sample (ug)
May.g Fraction 3B Sample (pg)
Macs Fraction 3C Sample (ug)
Migtal-s Total Sample Amount (ug)
Allowable Blank

Mreaew TOtal Allowable Blank (pg)

Sample Corrected for Blank

my

Total Sample Amount (ug)

Sample Corrected for Blank - Prorated Fractions

M1 Fraction 1B (pg)
Mp2n Fraction 2B (ug)
Mpaa Fraction 3A (ug)
Mp.ay Fraction 3B (ug)
Myae Fraction 3C (ug)

Prepared by Clean Alr Engineering Propristary Software

SS Metals-1 Vorsion 2006-12¢

Copyrighl ©® 2008 Clean Alr Engineering Inc.

0.1000
0.1950
0.2000
0.5000
0.4000

<0.1000
<0.1950
<0.2000
<0.5000
<0.4000
<1.3950

1

Dec 4
13:14
15:28

<0.1000
8.6394
<0.2000
<0.5000
<0.4000
8.6394

0.0000

8.6394

<0.1000

8.6394
<0.2000
<0.5000
<0.4000

2

Dec 5
07:44
09:58

<0.1000
6.2753
<0.2000
<0.5000
<0.4000
6.2753

0.0000

6.2753

<0.1000

6.2753
<0.2000
<0.5000
<0.4000

3

Dec 5
10:30
12:45

<0.1000
7.1601
<0.2000
<0.5000
<0.4000
7.1601

0.0000

7.1601

<0.1000

7.1601
<0.2000
<0.5000
<0.4000

4

Dec 5
13:12
15:26

<0.1000
1.7814
<0.2000
<0.5000
<0.4000
1.7814

0.0000

1.7814

<0.1000

1.7814
<0.2000
<0.5000
<0.4000

121812 100508
L
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Clean Air Engineering, Inc.
500 West Wood Street
Palatine, IL 60067

Project Number: 11414-North Broward

EPA Methods 29 Analysis

Analytical Report
19737

Element One, Inc.
5022-C Wrightsville Av., Wilmington, NC 28403

% @ 910-793-0128 FAX: 910-792-6853 ellab@e1lab.com



The following data for Analytical Report 19737
has been reviewed for completeness, accuracy,
adherence to method protocot,
and compliance with quality assurance guidelines.

Katie Strickland, Chemist
December 13, 2012

Report Reviewed and Finalized By:

Ken Smith, Laboratory Director
December 13, 2012

elementOne

19737 CAE M29 Report Packet
Page 2 of 26
F-6



SUMMARY OF RESULTS

eilementOne
19737 CAE M29 Report Packet
Page 3 of 26
F-7



Run Number

U1 FF Outlet R2
U1 FF Outlet R3
U1 FF Outlet R4
Field Blank

Reagent Blank

Unit 1 - Summary of Method 29 Mercury Analysis

#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2

" Summary of Analysis

HO2  Empty .
Average Total Front Half /HNOs; Impinger KMnO, HCI
Catch, ug Hg. Mg Mg Mg bg

8.64 <0.1 8.66 <0.2 <05 <04
<0.1 8.62 <0.2 <05 <04

6.28 <0.1 6.28 <0.2 <05 <04
<0.1 6.27 <0.2 <05 <04

7.16 <041 7.15 <0.2 <05 <04
<0.1 7.47 <0.2 <05 <04

1.78 <01 1.79 <02 <05 <04
<0.1 1.78 <0.2 <05 <04

<05 <01 <0.3 <0.2 <05 <04
<0.1 <03 <0.2 <05 <04

<0.5 <01 <0195 <02 <05 <04
<01 <0195 <02 <05 <04

elementOne

19737 CAE M29 Report Packet

Page 4 of 26
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ANALYTICAL NARRATIVE

elementOne
19737 CAE M29 Report Packet
Page 5 of 26
F-9
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Element One Analytical Narrative

Client: - | Clean Air, IL Elerhent One # | 19737
Client ID: | 11414 — North Broward Analyst: - | LAL
Method: : | Methods 29 | Dates Received: | 12/06/12
Analytes: | Hg Dates Analyzed: | 12/12/12

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.

efementOne
19737 CAE M29 Report Packet
Page € of 286
F-10



QUALITY CONTROL SUMMARY

elementOne
19737 CAE M29 Report Packet
Page 7 of 26
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Run Number

U1 FF Outlet R2
U1 FF Outlet R3
U1 FF Outlet R4
Field Blank
Reagent Blank

Run Number

Summary of Quality Control Data

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

Front Half H,02/HNOs  Empty Imp

NA 0.4%
‘NA 0.3%
NA 0.4%
NA 0.4%
NA NA
NA NA

Mercury Spike Recoveries
(Method 29 QC limits: £ 26% for Spike Recoveries)

U1 FF Outlet R3  #1
#2

Front Half Ho,02/HNO;
108% 94%
108% 93%

elementOne

KMnQ4 HCI
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
Empty Imp KMnOg4 HCI
102% 101% 103%
101% 101% 102%

19737 CAEE M29 Report Packet,

Page & of 26
F-12




SAMPLE CUSTODY

elementOne
19737 CAE M29 Report Packet
Page 9 of 26
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A A A A A S Y A A Y S A e S A S

T 7L LT

@
Z
&
: | 11737
@ CLIENT Wheselabrator PROJECT 11414 66-11414-1
I PuaNT North Broward DEPT. 66 "
= I CUN— o~
& [PROJECT MANAGER S. Brown & ‘é g ANALYSIS REQUESTED
< ] & FORWARDING LAB
ANALYTICAL ~ CONTAINER H £ 4 B 2
METHOD NUMBER SAMPLE FRACTION _r_l;eﬁﬂ_ﬁl‘ﬁ é g 5 Etv g § Elernent Cne, Inc.
- - s0WestWooSteet | w4 B = X/ soza-c waghtsvile Avenue
UnS“E;;A 1 QUARTZ FILTER Palatine, il 60067 E Ed E Wiimingtan, NC 28403
250 mt. HOPE 800-627-0033 {phone) a § 2 910.703.0128 (phone}
847-091-3385 (fax} 2 b Ken Smith
LAB 1D DATE RUN ADDITIONAL
NUMBER e . TEST LOCATION NUMBER SAMPLE MATRIX INFORMATION
12/4 Unit 1 FF Quilet 1 Quarnz Filer, 250 mL HOPE 1 X
1215 Uni 1 FF Qutiet 2 Quanz Filtes, 250 mL HOPE 1 X
125 un 1 FF Qultet 3 Quar2 Filler, 250 mL HOPE 1 X
125 Unit 1 FF Quttet 4 Quarz Filler, 250 mL HOPE 1 X
125 Unit 1 FF Quttet Fietd Blank Quartz Filler, 260 mL HOPE 1 X
[Relinquished By: {signature) Date:Time  |Rejinquished By: (gignature} Oate i Time  [Rolingui By: (stos ) Gate / Time fnis form competed by:
A. Obuchowski s /“‘W j%/' I\ Obuchowski
Received By: (signature} Date ! Time ~ |Receivog/By: (signature) Dato ¢ Time  [Relinquished By: (signature} Date / Time gnature / Date -
v~
Fooa TR leha (o0 72——/ L/ /

Sa~ples Aectlned mjaaclee-—\ahhy\ in Rshebmnd + 8EC Leve] L comtormers. N"'“"P‘*Vﬁmhfmr'.

LA

LTl TS

elementOne

M29 Report Packet
Page 10 of 26
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117137

elementOne

19737 CAE M29 Report Packet

Page 11 of 26
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@
=
o
g
o [CUENT Wheelabrator PROJECT 11414 §6-11414-2
Z-_’:,' PLANT North Broward DEPT. 68 -
~ (g
&b |[PROJECT MANAGER S. Brown g 8 g ANALYSIS REQUESTED
. < | 2, Y FORWARDING LAB
ANALYTICAL CONTAINER = < & 3 -3
METHOD NUMBER SAMPLE FRACTION gle_a‘g;;A‘_’;E § E E & 2 § Element One. Inc
USEPA 500 West Wood Stroet & ;‘ = < T/ 5022.C Wrightswie Avenue
M-29 3 FRONT HALF HNO, RINSE Palatne, [L 60087 5 g a- Wimington, NC 28403
g Lo
250 mt HDPE 800-827-0033 (phone) g o3 910.793.0128 (phena)
og
847-991-3385 (Tax) 2 = Ken Smith
LABID DATE RUN ADOITIONAL
NUMBER (2012) TEST LOCATION NUMBER SAMPLE MATRIX INFORMATION
1214 Unit 1 FF Quitet Train Proot Front Hall HNG3 Rinse, 250 mL HOPE] 1
1256 Unit 1 FF Cutlat 1 Front Halt HNOJ Rinse, 250 mL HOPE] 1 X
125 Unit 1 FF Dutlet 2 Front Halt HNO3 Rinse, 250 mL HOPE| 1 X
15 Unit 1 FF Outlet 3 Front Half MNO3 Rinse, 250 mL HOPE| 1 X
12/5 Unit 1 FF Qutlet 4 Front Hait HNOJ Rinse, 250 mL HDPE| 1 X
125 Unit 1 FF Outiat Field Blank | Front Half HNO3 Rinse, 250 mL HDPE| 1 X
Ralinguished By: {signature) Date!Time  |Relinguished By: ﬂ Date/Time  {Rellnquished By: (signature) Dm I Time [Tis form completed by:
A, Obuchowski V- {/ LAl 7{./ : A Obuchowskl
Receivad By: (aignature) Date ! Time Received By/(signature) Date/Time  |Relinquished By: (signaturg) Date ! Time Signature Oate A
mﬁz\js—\: /1[9’12 100 j,/%,_, W)
/

LT LT T T LT L T/

Lo TL T T T L7057 L




4
-~
g
H 19737
D [CLENT Wheelabrator PROJECT 11414 | 56-11414-3
3 |PanT North Broward DEPT. 66 ol o
&  [PROJECT MANAGER 5. Brown g |ag ANALYSIS REQUESTED
- 4 (2 K9 g, FORWARDING L.AB
ANALYTICAL CONTAINER E|g< 3 3 -2
METHOD NUMBER SAMPLE FRACTION ;(T—.’e—?:n%.‘{’: § o= g g 5 Elemant One. Inc.
USEPA IMPINGERS 1-3 CATCH AND 500 West Wood Strect s g %‘ N < 5022-C Wnghtswile Avénue
4 RINSE Palatine, it. 60067 x | < Wilmington, NG 26403
M-29 o e
1000 mL HOPE $00-627-0033 (phone) = (8 3 $10-793-0128 (phone)
847-991-3385 (fax) F S Ken Smih
LAB D DATE RUN ADDITIONAL
NUMBER 12012) TEST LOCATION NUMBER SAMPLE MATRIX INFGRMATION
Impingers 1-3 Catch and Rinse, 1000
12i4 Unit 1 FFQutiet 1 mL HOPE 1 X
impingers 1-3 Catch ang Rinse, 1000
15 Unit 1 FFQutiet. 2 mL HDPE 1 X
TMpANGErs 1-3 Gatch ano Rinsa, 1000
125 Unit 1 FFQutlet 3 mL HOPE 1 X
impingers 1-3 Catch and Ringe, 1000
1265 Ut 3 FEOulel 4 mL HOPE 1 X
impingers 1-3 Catch and Rinse, 1000
12/5 . Unit 1 FEQutlet Field Blank mL HOPE 1 X
Rnlingulshud By: (slgnature) Data/ Time  |Relljquished By; (signature) Date/Time  [Ralinquished By: {signature} Date ! Time [Thls forms compieted by:
A. Obuchowski g fece | - - A, Obuchowski
Receiyed By: (signature} Date ! Time Received BY: (signature) Dote f Time Reinquished By: (signature} Data/ Tima gnature , Date
. P
odq&:a'fi fel 1m0 z—//f._ 123
7
LT T T T Tl T 7L L 7T T T, LT L LTS

elementOne
7 CAE M29 Report Packet

Page 12 of 26
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LT

’ /‘"'7/ Z L /L yd L L L7 TL yd LTI T LT L
o .
<
g 19737
3 .
D |CLIENT Wheelabrator PROJECT 11414 66-11414-4|
§‘ PLANT North Broward DEPT. 66 a
COEEEE— ~
& [PROJECT MANAGER S. Brown g 58 ANALYSIS REQUESTED
x
X |H = g, FORWARDING LAB
ANALYTICAL CONTAINER = < 8 3 2
METHOD NUMBER SAMPLE FRACTION g’eLr'Ai g g s & 5 é& Etement One. tnc.
USEPA IMPINGER 4 CATCH AND 500 Wes! Wooc Streat . 16 5’ E < $022.C Wrightsville Avenue
.29 sA RINSE Patatine, I 60067 % < 4 Wilmington, NC 28403
. ]
250 mt HOPE 800-827-0039 (phone) g LK 910-793-6128 (phone)
847-991-3385 (fox§ 32 3 Ken Smith
LAB 1D DATE AUN ADDITIONAL
NUMBER 12042} TEST LOCATION NUMBER SAMPLE MATRIX INFORMATION
impinger 4 Caich and Rinse, 250 mb
1204 Unit 1 FF Qutlet 1 HDPE 1 X
impinger 4 Calch and Rinse, 250 miL
128 Uni 1 FF Qutiet 2 HDPE 1 X
Impinger 4 Catch and Rinse, 250 mL
L5 Unit 1 FF Quitet 3 HOPE 1 X
Impinger 4 Catch and Rinse, 750 mL
1248 Unit 1 FF Quriet 4 HDPE 1 X
impinger 4 Catch and Rinse, 250 mL
i Uait 1 FF Outiet Fielg Biank HDPE 1 X
1
Eeﬂnqulahed By: (signature} Date/ Time  |[Relinpquished By: (signatupe) Date / Yime Relinquisheg By: {signature) Date / Time s form completed by:
A. Obuchowski 12-¢ / t‘«ch % A. Obuchowskl
By: {sig! Date / Yime Recealvad 8y/(signature) Date ! Tima Rulinquished By: (signature) Date ! Time Signature Oate
oo, R e Rlfe 1010 // 12-9

LT TS LT L

(T LT L7 L7 70 T LT L7 Tl T LTl 7 LT 7

elementOne
19737 CAE M29 Report Packet
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-

TSI T T e L LT L LT L S Sl LS L yd
@
< .
: _ 19737
17
o |CLIENT Wheelabrator PROJECT __ 11414 66-11414-5
g |pLanT North Broward DEPT. 656 -
e ~
. |PROJECT MANAGER S. Brown i |5 8 ANALYSIS REQUESTED
; - a {dg 2 @ FORWARDING LAB
ANALYTICAL CONTAINER << 3 2
METHOD NUMBER SAMPLE FRACTION QLE“QQ'"LAT{*,‘& % § = :g 9 k7 Etamont One, ina.
USEPA IMPINGERS 5-6 CATCH AND $OD West Waod Street L |42 3 T/ soo2.c wrightsvitie Avenue
“M.26 58 RINSE Palating, IL 60067 g |22 Winnngton, NC 26403
. ul -]
950 mL AMBER GLASS B00-827-0033 (ghone) g :5: 3 §10.793.0128 {phone)
847.991-3385 (fax) F] =1 Ken Smitn
LABID DATE RUN ADDITIONAL
NUMBER 2012) TEST LOCATION NUMBER SAMPLE MATRIX INFORMATION
Impingers 5-6 Catch and Rinse, 950
1204 Unit t FF Qutlel 1 mL Amber Glass 1
] tmpingers 5-6 Calch and Rinse, 850
1205 Upit + FF Outtet 2 mL Amber Glass 1
Impingers 5-6 Caich and Rinse,
1245 Unit 1 FF Qutiet 3 mL Amber Glass 1 X
impmngers 5.6 Catch ard Rinse, 850
1215 Unit 1 FF Quitet Field Biank mlL Amber Glass 1 X
Relinquished By: (signature) Date i Time le Ished By {sigpature) Date/Time  [Relinguished By: {signature) Date/ Time foem completed by:
A. Obuchowski \g / tace B |A. Obuchowski,
?ved By: {signature} Dote/Time  |Received Ay: (eignature) Date / Time Rolinquished By: (slgaature) Date/ Time nature Date
oo Brorre 12fuliz ro0 17—y
Id
L £ Lo LSS L LTI L L LTI LSl Sl S LS b L

elementOne
19737 CAE M29 Report Packst
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7L

®
¢ 19737
-
S CLENT Wheelabrator PROJECT 11444 | 66-11414-6
@ |PLANT “North Broward DEPT. 66 "
—_—1 ~
g PROJECT MANAGER S. Brown g § 8 ANALYSIS REQUESTED
= . < 4 @ @ FORWAROING LAB
2 | anaLYTICAL CONTAINER ERFE ® 2
| merHoD NUMBER SAMPLE FRACTION q;lg_%_{_(; § as 2 ] Etement One. inc
q USEPA IMPINGERS 5-5 8N HCL 500 West Wood Street s |43 < som-6 wrighisvile Avenve
o .26 5C RINSE Palatine, IL 60067 z |2 é' wiimingion, NG 28402
< - wiz
@ . 250 mL AMBER GLASS 800-827-0033 {phone) 2 g3 910-783-0128 (phone)
~ B47-991-3385 (fax) E 3 Ken Smith
8 LABID- DATE RUN ADDITIONAL
a NUMBER 2012) TEST LOCATION NUNMBER SAMPLE MATRIX INFORMATION
= Impingers 5.8 N HCI Rinse, 250 mL
b 1214 Unit 1 FF Outiet 1 Amber Glass 1 X
f=3 Impingers 5-6 8N HC! Rinse, 250 mL
® 1215 Unit 1 FF Outtet 2 Amber Glass 1 X
3 TMPNGeTs 5-6 8N HCH Rinse, 250 ML
3 1215 Unit 1 FF Quitiet 3 Amber Glass 1 X
2 Impingers 5-6 8N HC! Rinse, 250 mi
= 125 Uait 1 FF Outlel 4 Amber Glass 1 X
ol
g .
@ fmpingers 5-6 BN HOT Rinse, 256 ML
s 125 Unit 1 FE Oubet Field Blank Amber Glags 3 X
8
3
By: (slg! Pate/Time  |Relinqylshed By: {signatyQ) Date/Time Nkennqulshed By: (sighature) Dave/ Time is form completed by:

A. Obuchowski 125 /9@ é ? A Obuchowski

Recojs By, (signatura) Date ( Time ignature} Date / Time Relinquished By: (signature) Oate! Time Signature

dgg 1S~ 1folia o

LTS TTLT T

LTI LTS T

elementOne
19737 CAE M29 Repart Packetl
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I S LTI AT LT LT LT LT LT LT

(9737

LT L

CLIENT Wheelabrator PROJECT 11414 66-11414-7
PLANT Narth Broward DEPT. 66 |
- ~ o~
PROJECT MANAGER S. Brown g |8 g ANALYSIS REQUESTED
ANALYTICAL CONTAINER » £ (3 é{' 8 FORWARDING LAB
METHCD NUMBER SAMPLE FRACTION g.l_e;?(nélg § % % 2 g 8 Efcment Ore. tnc.
500 West Wood Strest w (WB < X s022.C Wiightsvite Avenue
USEPA | SEE BELOW Patat SEE
. alatine, IL 60067 << Wimington, NG 28403
.29 (IF APPLICABLE) REAGENT BLANKS é g g Imingt
800-827-0033 (phone) = 8 a $10.793-0128 {phone)
847-991-3385 (fax) 2 3 Ken Smith
LAB ID DATE RUN ADDITIONAL
NUMBER (2012) TEST LOCATION NUMBER SAMPLE MATRIX INFORMATION
U7 N RNU, {300 fL}. Canfamer BA-
1208 Reagent Blank All 100 mL HDPE 1 X Metals include:
Dt Water {100 mL), Contamer 88° 2 Antimony {Sby
1245 Reagent Blank All ml HDPE 1 X Arsenic {As)
B% HNO, 7 10% H,0; (200 mL). Barium (Ba}
12/6 Reagent Blank All Container 8: 250 mL HOPE 1 X Berylum {Be}
. 25U L) Cadmium (Cd)
125 Reagent Blank Al Container 10; 250 mL Amber Gtasa 1 X Chromium (Cr)
Ol Water (200 mL) 78N HCI (25 mL), Cobatt {Co)
; 125 . Reagen! Blank Al Containes 11° 250 mL Amber Glass 1 X Copper {Cu)
Quartz Filters (3), Cantalner 12, 250 Lead (Pb}
1215 Reagen Bark Al mi HDPE 1| X Manganese (Mn)
i Nickel {Ni}
Phosphorus (P)
Selenium (Se)
Silver (Ag)
Thallium (T1)
Zing {Zn)
f)@(‘ SCO# Via oko‘-L
¥ T
dp ne k
MJLJS l; <+- } H
ZEs R4
R quis 8y:; (sig } Date!Yime |Reilg§uished By: (s! re) Date/ Time  [R: red BY: {Sigs ) Oate/ Time Jﬁ'hls form completed by;
A Obuchowski \L';/r'f% 2 . Qbuchowski
Recoived By: (signature) Date / Time 'S By: Mg ] Date Time Rellngqulgshed By: (signature} Oate ! Time gaature, Date
2 N~ P o Vi
4

YauwJand

Style FO5L8 /FOILB

LTI LTI LT L TTLT T LT LT LT LT LT L LT LT LTS LT LT L

elementOne

9 Report Packet

2
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ANALYTICAL DATA

elementOne
19737 CAE M29 Report Packet
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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

elementOne
19737 CAE M29 Report Packet
Page 18 of 28
F-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)—Hg Data Sheet

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

Spike Amount-- Hg Data Sheet

Duplicate Analysis RPD-

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

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

Duplicate Results=Raw sample concentration (ppb) -- Hg Data Sheet

Average= (Duplicate + Sample Results)
2

elementOne
19737 CAE M29 Report Packet
Page 19 of 26
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Lab ID

elementOne AlIR TESTING SAMPLE SUBMISSION FORM 19737
Analysis Due Date  12:14.12
QA/QC/Report Due Date  12.18.12
Client Clean Air iL ! | Date Received  12.06.12 4
Project No 11414—N Broward H Time Received 1010 i
[HNOg Lot AL HF Lot: <311 092 HCI Lot YV Hi] Ref. Method: |
| Volume Marked Y /{/ Volume Loss ¥ / N (7)) 23 i
Sample Identification
1| U1 .FF Qutlet-M29-R1 5[ Field Blank !
2 | U1 FF Outlet R2 .. 6 | Bea
U1 FF Qutlet-M29-A2 Dupiicate 4
RENROX
A )
Samples 1:6 Mg
Analyses Requested “Sample 7 Arhive T o
Runs/! Filzace FH) | HNOs(FH) | 5% HNOy10% HyOx (BH) [ HNO: (&) KMnO: (8) | r@g}_(_é) _____
FB " pH<20 Y/N | pH<20( YIN pH<2.d YIN pH<2.0{YIN | pH<20 (YIN | oH <20 (YN
LabiD i FiliD {Bvml [8Bvm [Fym |[Bvml JUsed [FVml [BYml (FVml IBVm [FVmi !Bvmi | Fvml
1 105 NoCHARS /1O 1700 13¢D ' son | 2401400 ]
2D 105 135 L g L\ 1330 4 74D
3s J10S 0w / N 1220 M40
4 s [ 17wl / 105 3201 | 130
5 ~JwSl ¥ 12300 |/ 0 [ W (330 [N/ 1230 V
M-29 Reagent Blank X
Lab ID ! Fraction BV, ml | £V, mi | Comments H
6 c7 FH Acsatone Blank P
CBA |FH 0.1N HNO;3 309 | e TR A 10t
CBA |A 0.1 HNO; Pos| — —
Ces /8 01 H;O oM /23 | userd (000 fpadt 33l ]
C9 IBH | 5% HNOg10% H:02 95 | — Htadly o
cw |8 4% KMn0./10%50: 100 1100132 | sl 100 wilo K M0y 33mL hl ,,,,,,,
c11 |¢C BN HCI DI H.0 280 1 Yoo
c12 FH Filter

Lab Communications

29 Received G1, G3, G4, €54, C5B, C

SS Page 1 0f 1

FH Prep By/Date 121142 APrep ByDate_}(\S 12-10.1T
PR

12/7/2012 9.00:32 AM BH Prep By/Date 2L B8 Prep ByDate_ [ AL 12 |Q ,._2,
SSby B8H/FH Prep By/Date ——— C Prep ByDale_{ AL |2 i1 {2~

1D Verification By/Date 44812047,

Labeled By/Date L. \*2.7] (2.

PM Prep By / Date_-

19737 CAE M29 Repuar

elementOne

Page 20 of 26
F-24
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LabID#e 2 737
' A
Client: 742

Worksheet Prepared by: _J) W

elementOne Method 29 Microwave Worksheet

~ Date Digested: 12 -ti-t2 Initials: 31V

Auto
Sample
Loc.

Sample Lab
D

124737

Sample
Weight (g)

# of filters
digested

Spike

Prep Volume
(m)

Weight In
Micro /
Weight Out
Micro

Units

LED
26 4

-1

-2
)
-4
-5
- &
19712 - LR
LA}

- N

~1

yorl
5448

N

/“>

T

A
LA

~

N

~

5!-74«)( k’[(ﬁo’«" oL stk A B <o 25 ppr

19137 LrB
1970 LRB}

Element One, inc. Form 104 - Revision 1.0

HF Lok 3F 510043

-

HWS Lol #H 23D

elementOne
19737 CAE M29 Report Packet
Page 21 of 26
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elementOne

MERCURY BATCH DIGESTION - RUN WORKSHEET

e #8 Tepp B
Date Prepared/Digested:. __2.i(.12. . PrepBy: % ,_3;_‘2 %L, SIF File#: 121212 -\
Block #1 Temperature: 9s.1i Start Time: 555 . Machine ID: 3
Block #2 Temperature: 939 Stop Time: " .0 . Batch Analyst.  { AL
0.4ug/m!
AIS Curve & QC's | working std BV, ml FV, mi Standard Lot Numbers
Standard #1 (for working std)
1 (3/ batch) Lap BUK 40 40  [tot #  {zoSaiq -
2 0.004 ug 0.01mi 40 40  |Working Standard
3 0.04 ug 0.10ml 40 40 Lot#: 21012~ by: (AL
4 0.08 ug 0.20ml 40 40 Standard #2 (QC #2):
5 0.16 ug 0.40ml 40 40 Lot#: j2i002-2-
6 0.20ug 0.50mt 40 40 Standard #3 {QC #3):
Lot# |poi2-%
7 QG #2=0.08ug | 0.2ml #2 std 40 40
8  [QC#3=0.08ug | 0.2mi#3 std 40 40 |Curve prepared by: (AL~
Submitted for Review By . kL AL
Initial Review By: AL . Date: 477 |- {54212 Time:
Final QC Review By: YA %> ' Date: V\2-i%.Vl Time: 0L
Comments:_ (971l (gR k 0k, 13y
Sample
A/ LAB # Client WHFV Ali Used | mlused | Vol, mi Spike pg
v 8{{9142-¢ o 1
10 A K2
H —b S
12 L N 4
/13 1971 ] 2 -LR A d 10
14 ~L Bty Lb
15 =\ Y
16 - 26
7 -2
8 36 P
19 St x / a

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

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

Digestion chemicals to be added in order at the following rate per 40ml volumes.

H,S04@ 2.0m!

HNO, @ 1.0ml....... Persulfate @ 3.0m!

KMnO, @ 6.0m!

H2304 Lot # SZOSS
Persulfate Lot# \1'512- (o

ANO; Lot #

NI

KMnO, Lot# 193012~

HCILot#_vi () (1]

Hydrox Lot#;_[ OS12 =S

Clear samples after digestion with 3.2ml of Hydroxylamine solution.

Efement One, Inc form 128-Revision 7.0

elementOne
18737 CAE M29 Report Packet
Page 22 of 26

F

-26

Page 10f4




elementOne

MERCURY BATCH DIGESTION - RUN WORKSHEET

SIFFile#: 121212 -
Sample
A/S LAB # __Client WHFV Ali Used | mi used |. Vol, ml Spike ug
20| 19742 -4F 4 100
21 —sdl T 1T 0
22| 1492 Rt Y 330
23 - 284 310
24 b U
25 - <BU | Eiy{e)
26 -Z8HY PR
27 T 330
28 —s8¢ 7320
29\q112- L A y 260
30 —2.4 |
31 -24D
32 _3p
33 —~3AY
34 —u
35 A
36| g2~ B SO0
37 ~2p
¥ -3
40 —3Bt
XY
42 —< 6 N
Bli9712-4¢ 4o
44 —-2C
45 —2LD
46 —3¢
a3k
43 -4 C .
49 =S¢ N |
/ 50197137 - LRB it Y O
51 4} -\
52 — L€y y
53 — 264 | ,
54 ~2£HDD e ~
Element One, Inc form 128-Revision 7.0 Page 2 of 4

elementOne
19737 CAE M29 Repart Packet
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elementOne

MERCURY BATCH DIGESTION - RUN WORKSHEET

1z1212-]

19737 CAE M29 Report Packet
Page 24 of 26
F-28

SIF File #:
. Sample
A/S LAB # Client WUFV_ | AliUsed | mlused | Vol m! Spike lg
5| 19 +31-3€u H 100
56 36T
57 ~Y £
58 “SE |/
59 ~Lft Y
601 10131-18jt L3S
61 —2BU 135
62| ~2RHD ‘L
63 —3 81 120
64 ~384+ W/
65 —upH 220
66 ~Sgi ) 300
67 AoBH [ 195
68 9737~ 1A H 200
69 '—.L/‘\’
70 -2A D
71 —2A
72 ~h ¥ /
73 ~y A ]
74 —sA 1
75 —LA /)
76| 1973%F-1 8 SED
77 -2 R
78 "Zﬂ D
79 —7R
80 ~3R ¢
81 -4ph
82 -8 )
83 —bb /
B4\9177-1 C 40O
85 -2C
86 -2CH
7 3¢ )
T U |
89 ~UC -
Element One, inc form 128-Revision 7.0 Page 3 of 4
elementOne




elementOne  MERCURY BATCH DIGESTION - RUN WORKSHEET
SIF File #: [ 2102
) Sample
A/S LAB # Client WYFV AliUsed | mlused | Vol, mi Spike lg
90 19737 -SC 4 Yoo
91 ~(,C v
92| \§365-2aC Ag® | A0
93] 1911} LD 1 O L
94 LRAY N |
g5 - g .2tu;§0 1O Cout3
96 -3 ’leq/SO ,H20
97 ~ab PELTTYN <0592
98 -0 RS L035T
99 10k (323 ), ,038S
100 AT - 1953/5D .0392
101 —2 s 222°/$o . o444
102 - 2D 22135/5> LoH2F
103 -3 -lﬂ§%g0 L0390
104 -3 A 4 0) 0396 | 7
105
106
Element One, Inc form 128-Revision 7.0 Page 4 of 4
elementOne

19737 CAE M29 Report Packet
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PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID
Calib Blank
STD1=.004ug
STD2=.04ug
STD3=.08ug
STD4=.16ug
|STD5=2ug
Reagent Blank
0.004ug = DL
0.080ug = STD.2
‘REAGENT BLANK
0.080ug = STD.2
0.080ug=QC STD 3
REAGENT BLANK
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
19737-LRB FH
19737-LRB FH SPK
19737-1 FH
19737-2 FH
19737-2 FH DUP
19737-3 FH
19737-3 FH SPK
19737-4 FH
19737-56 FH
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
19737-6 FH
19737-1 BH
19737-2 BH
19737-2 BH DUP
19737-3 BH
19737-3 BH SPK
19737-4 BH
19737-5 BH
19737-6 BH
19737-1A
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
19737-2A
19737-2A DUP
19737-3A
19737-3A SPK
197374A
19737-5A
19737-6A
19737-1B
19737-28
19737-2B DUP
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
19737-38
19737-3B SPK
19737-48
19737-5B
19737-6B
19737-1C
19737-2C
19737-2C DUP
19737-3C
19737-3C SPK
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
19737-4C
19737-5C
19737-6C
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK

Hg-Data 1

Date

1211212012
12/12/2012
12/12/2012
1211212012
12/12/2012
1211212012
12/12/2012
1211212012
12/12/2012
1211212012
1211212012
121212012
1211212012
1211212012
1211212012
121212012
1211212012
1211212012
12/12/2012
121212012
12/12/2012
12/12/2012
12/12/2012
12/12/2012
12/12/2012
12/12/2012
12/12/2012
1211212012
12/12/2012
12/12/2012
1211212012
1211212012
12/12/2012
12/12/2012
12/12/2012
12112/2012
1211212012
12/12/2012
1211212012
1211212012
1211212012
1211212012
1211212012
12/1212012
1201212012
12/12/2012
1211212012
12/12/2012
12/12/2012
12/12/2012
121212012
12/12/2012
12/12/2012
12/12/2012
1211212012
1211212012
12/12/2012
12/12/2012
12/12/2012
1211212012
12/12/2012
1201212012
12/12/2012
12/12/2012
12/12/2012
12/12/2012
12/1212012
12/12/2012
12/12/2012
1201212012
12/12/2012

12/12/2012,

12/112/2012

of 1

Time
10:00:48
10:02:03
10:03:18
10:04:35
10:05:54
10:07:13
10:09:01
10:11:29
10:12:46
10:14:03
10:15:20
10:16:40
10:17:57
11:44:10
11:45:27
11:46:44
11:50:14
11:52:00
11:53:46
11:65:32
11:57:18
11:59:05
12:00:53
12:02:41
12:04:29
12:05:44
12:07:01
12:08:18
12:10:06
12:11:56
12:13:46
12:15:36
12:17:24
12:19:09
12:20:53
12:22:37
12:24:23
12:26:09
12:27:23
12:28:40
12:29:57
12:31:43
12:33:30
12:35:18
12:37:06
12:38:54
12:40:43
12:42:33
12:44:23
12:46:13
12:47:59
12:49:12
12:50:29
12:51:46
12:53:31
12:55:15
12:57:00
12:58:46
13:00:32
13:02:18
13.04:04
13:05:50
13:07:39
13:09:27
13:11:58
13:13:15
13:14:32
13:16:19
13:18:07
13:19:57
13:33:28
13:34:45
13:36.02

Mean_Sig
0.0010514
0.0004949
0.0105733
0.0221203
0.0451062
0.0559235

-0.0000728
0.0010059
0.0219542

-0.0000824
0.0219549
0.0218762

-0.0000135
0.0011087
0.0228464

-0.0000464

-0.0002499
0.0212527

0.000434

0.0001775

-0.0003813

-0.0002412
0.0241437

-0.0001911

-0.0003936
0.0011467
0.0231618

-0.0000061

-0.0002925
0.0141169
0.0095564
0.0097233

0.011131
0.0320602
0.0090633

-0.0002484

-0.0003067

-0.0001122
0.0012163
0.0232329
5.904E-05

-0.000319
-0.000362

-0.0001817
0.0227377

-0.0002822

-0.0003682

-0.0004552

-0.0002502

.9.876E-05

-0.0003827
0.0012109
0.0231504

-0.000359
-0.000403
0.0225528

-0.0003784

-0.0003233

-0.0003345
0.0002221
0.0004093
6.218E-05

-0.0001103
0.0229975
0.0010079
0.0226796

-0.0003442

-0.0001352

-0.0004121

-0.0005651
0.0010058
0.0222561

-0.0003505

Mean_Rd

-0.0002603
0.0035948
0.0784568

-0.0002948
0.0784591
0.0781778

-0.0000482
0.0039623
0.0816451

-0.000166

-0.0008931
0.0759499
0.0015511

-0.0006346

0.0013628

" -0.000862

0.0862813
-0.0006831
-0.0014067

0.004098

0.0827722

-0.0000219

-0.0010455

0.0504491
0.0341512
0.0347478
0.0397782
0.114572
0.0323889
-0.000888
-0.0010961
-0.0004012
0.0043465
0.0830264
0.000211
-0.0011402
-0.0012939
-0.0006495
0.0812568
-0.0010085
-0.0013161
-0.0016269
-0.0008942
0.000353
-0.0013678
0.0043273
0.0827315
-0.001283
-0.0014405
0.0805959
-0.0013523
-0.0011557
-0.0011956
0.0007937
0.0014626
0.0002222
-0.0003942
0.0821851
0.0036019
0.081049
-0.0012301
-0.0004831
-0.001473
-0.0020195
0.0035945
0.0795355
-0.0012525

Mean_Rt

-0.0002603.

0.0035948
0.0784568
-0.0002948
0.0784591
0.0781778
-0.0000482
0.0039623
0.0816451
0.000166
0.0223291
47468684
0.0387769
-0.0158666
-0.034071
-0.021551
2.1570323
-0.0170784
-0.0351684
0.004098
0.0827722
-0.0000219
-0.0261382
8.6394051
6.2752848
6.3849007
7.1600714
20.622967
1.781391
-0.0666005

-0.0534383

-0.0200649
0.0043465
0.0830264

0.000211

-0.0570117

-0.0846986

20.0324774
4.0628387

-0.0504279

-0.0658078

-0.081347

0.1117792

0.044119

-0.1709762
0.0043273
0.0827315

-0.001283

-0.1800668
10.074493

-0.1690389

-0.1444635

-0.1494531
0.0793651
0.1462579

0.022224

-0.0394258
8.2185063
0.0036019

0.081049

-0.0012301

-0.0483158

-0.1473044

0.2019555
0.0035945
0.0795355

-0.0012525

Units Alq. Vol.
Hg -
Hg
Hg
Hg
Hg
Hg
Hg
Hg
Hg
Hg’
Hg
b9
Hg
ug 4 400
ug 4 400
ug 4 400
[e] 4 100
ug 1.6 100
Hg 4 100
ug 4 100
Hg 4 100
ug 4 100
g 4 100
] 4 100
Hg 4 100
Mg 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 685
ug 4 735
ug 4 735
g~ 4 720
g 4 720
[th] 4 220
g 4 300
yg 4 195
ug 4 200
ug 4 200
ug 4 200
Mg 4 200
ug 4 200
ug 4 200
ug 4 200
vg 4 200
vg 4 200
s} 4 200
g 4 200
vg 4 500
Hg 4 500
vg 4 500
vg 4 500
ug 4 500
ug 4 500
Hg 4 500
ug 4 500
1g 4 500
wg 4 500
[Te] 4 500
ug 4 400
g 4 400
vg 4 400
ug 4 400
Hg 4 400
vg 4 400
g - 4 400
vg 4 400
1)) 4 400
Hg 4 400
ug 4 400
ug 0 1
wg 0 1
ug 0 1

elementOne
e 19737-Hg

.5ig 1
0.0010514

, 0,0004949

0.0105733
0.0221203
0.0451062
0.0559235
-0.0000278
0.0010059
0.0219542

"-0.0000824

0.0219549
0.0218762
-0.0000135
0.0011087
0.0228464
0.0000464
0.0002449
0.0212932
0.0004628
0.000166
-0.0003774
-0.0002488
0.0241537
0.000165
0.0003904
0.0011467
0.0231618
-0.0000061
-0.0002942
0.0141476
0.0095711
0.0097397
0.0111092
0.03212
0.0090834
0.0002409
0.0003072
0.0001209
0.0012163
0.0232329
5.904E-05
-0.0003159
0.000353
20.000174
0.022796
0.0002798
0.0003643
0.0004501
0.0002394
9.443E-05
-0.0003739
0.0012109
0.0231504
0.000359
-0.0004028
0.0225879
0.0003893
-0.0003292
£0.0003315
0.0002192
0.0004215
7.168E-05
-0.0001103
0.0230536
0.0010079
0.0226796
-0.0003442
0.0001428
-0.0004086
-0.0005736
0.0010058
0.0222561
-0.0003505

Reading-1

-0.0000994
0.0035948
0.0784568

*-0.0002948

0.0784591
0.0781778
-0.0000482
0.0039623
0.0816451
-0.000166
-0.0008755
0.0760946
0.001654
-0.0005933
-0.0013489
-0.0008893
0.0863169
-0.0005897
-0.0013952
0.004098
0.0827722
-0.0000219
-0.0010516
0.0505587
0.0342038
0.0348062
0.0397003
0.1147857
0.032461
-0.0008608
-0.0010981
-0.0004323
0.0043465
0.0830264
0.000211
-0.0011291
-0.0012617
-0.0006218
0.081465
-0.0010001
-0.0013019
-0.0016086
-0.0008557
0.0003375
-0.0013364
0.0043273
0.0827315
-0.001283
~0.0014397
0.0807214
-0.0013915
-0.0011764
-0.0011849
0.0007832
0.0015062
0.0002562
-0.0003944
0.0823857
0.0036019
0.081049
-0.0012301
-0.0005103
-0.0014605
-0.0020498
0.0035945
0.0795356
-0.0012525

Result-1

-0.0000994
0.0035948
0.0784568

-0.0002948
0.0784591
0.0781778

-0.0000482
0.0039623
0.0816451

-0.000166
0.0218876
4755912
0.0413498

-0.0148334

0.0337241

-0.0222347
2.1579218

-0.0147446

-0.0348811

0.004098
0.0827722

-0.0000219

0.0262911
8.6581784
6.2849435
6.3956373
7.1460586
20.661419
1.7853535

-0.084567

0.0535339

0.0216168
0.0043465
0.0830264

0.000211

-0.0564584

-0.0630893

-0.0310913
4.0732501

-0.0500056

-0.0650978

0.0804345

0.1069735
0.0421829

0.1670578
0.0043273
0.0827315
-0.001283

0.1799639

10.09017

-0.1739456

0.1470564

-0.1481147
0.0783235

0.150622
0.0256193

-0.0394434
'8.2385708
0.0036019

0.081049

-0.0012301

-0.0510323

-0.1460516

-0.2049867
0.0035945
0.0795355

-0.0012525

Sig 2

Reading-2

Result-2

00001178 0.0004212 -0.0004212

-0.0002548
0.0212122
0.0004052

-0.0001891

-0.0003852

-0.0002335
0.0241338

-0.0002172

-0.0003968

-0.0002908
0.0140863
0.0095417

0.009707
0.0111527
0.0320004
0.0090431

-0.000256
~0.0003061

-0.0001036

-0.0003221
-0.000371
-0.0001895
0.0226795
-0.0002845
-0.0003722
-0.0004603
-0.0002609
0.0001031
-0.0003915

-0.0004033
0.0225177
-0.0003674
-0.0003175
-0.0003375
0.000225
0.0003971
5.268E-05
-0.0001102
0.0229413

-0.0001275
-0.0004157
-0.0005566

-0.0009108
0.0758052
0.0014482

-0.0006759

-0.0013767

-0.0008346
0.0862457

-0.0007764

-0.0014182

-0.0010394
0.0503395
0.0340986
0.0346893

0.039856
0.1143584
0.0323169

-0.0009151

-0.0010942

~0.0003702

-0.0011513
-0.0013261
-0.0006772

0.0810485

-0.001017
-0.0013303
-0.0016451
-0.0009326

0.0003684
-0.0013991

-0.0014413
0.0804705
-0.001313
-0.0011349
-0.0012063
0.0008041
0.0014189
0.0001883
-0.000394
0.0819844

-0.0004559
-0.0014855
-0.0019892

-0.0227706
47378247
0.0362039

-0.0168998

-0.0344179

-0.0208672
2.1561427

0.0194122

-0.0354558

-0.0259853
8.6206318
6.2656261
6.3741641
7.1740842
20.584516
1.7774284

-0.068634

-0.0533427

-0.018513

-0.057565
~0.066308
-0.0338635
4.0524274
-0.0508503
-0.0665179
-0.0822595
©-0.1165848
0.046055
-0.1748946

-0.1801697
10.058816
-0.1641323
-0.1418705
-0.1507914
0.0804068
0.1418939
0.0188288
-0.0394082
8.1984397

-0.0455994
-0.1485572
-0.1989243

26.1




. WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 11414-8

I 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: W\#’ : (ﬁ%
Date: l ) {13 CleanAir.

Revision 0, Final Report
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WHEELABRATOR NORTH BROWARD
TONS OF REFUSE PROCESSED PER STACK TEST RUN LOG

[ UNIT#1

2/4/2012 1
12/5/2012 Mercury 29 2 78.9
12/5/2012 Mercury 29 3 794
12/5/2012 Mercu 29 4 79.0




Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 12/04/12
Start Time: 13:14
End Time: 15:28
Test " H20
Unit 1

Unit 2

29run1

-8.55]

321.72|

44.46|

309.72] 6.57|

DEG F

DEG F

KSCFM " H20

DEG F GPH KLBs/hr

890.01]

826.70] 79.66

1215.26] 6.88] 183.72]

892.24]

830.21] 75.83]

1286.89

U1 lime (#/r) 398.76

U2 lime (#hr) 356.03

U3 lime (#/hr) 430.19

Specific Gravity 1.085
Page 1




Date:

Start Time:
End Time:

Unit 1
Unit 2

Unit 3

Unit 1

Unit2

Unit 3

12/05/12
7.44
9:58

Test

29run 2

DEG F

DEG F

Wheelabrator
NORTH BROWARD
Emission Test Log

% DEG F " H20 "H20

503.04]

322.55|

,,303-95| _ 6.42 -8.52}

"513.65]

32718

—293.63]

KLBs/hr

DEG F

KSCFM "H20

DEG F DEG F GPH KLBs/hr

190.07]

262.24| 1207.83] 6.87| 133.9(ﬂ

889.08]

Y

-0.10|

—186.31]

7917

U1 lime (#/hr) 287.40
U2 lime (#/hr) 813.95
U3 lime (#/hr) 722.58
Specific Gravity 1.088
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Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 12/05/12 |
Start Time: 10:30
End Time: 12:45
Test DEG F

319.72]

Unit1  29run3

AL

Unit 2

Unit 3

KLBs/hr DEG F DEG F KSCFM ! H20 DEG F DEG F GPH KLBs/hr

1216.26|

183.49]

189.33] 888.86 ] ) . " 263.05]

5 o Gk o e At Ty
| B S i 3

i &
890.63 83
e -

Ve

29] 1190.22

72

1294.93] ) 179.29)

U1 lime (#/hr) 456.90

U2 lime (#/hr) 492.23

U3 lime (#/hr) 616.30

Specific Gravity 1.092
Page 1




DEG F

DEG F

Wheelabrator
NORTH BROWARD
Emission Test Log

% DEG F

" H20

" H20

507.24l

320.13

302.08]

6.40]

-8.43]

Date: 12/05/12

Start Time: 13:12

End Time: 15:26
Test

Unit 1 29run4

Unit 2

KLBs/hr

DEG F

KSCFM

DEG F DEG F

GPH

KLBs/hr

Unit 1

190.37]

889.28]

830.28
s

262.92] 1238.43|

17.79|

184.14]

|., T
} RS

35S

188.32]

890.99

13.11L_

180.60]

Unit 3 |

~18181]

175.06]

U1 lime (#/hr)
U2 lime (#/hr)
U3 lime (#hr)

Specific Gravity

Page 1

431.26
392.69
367.43

1.085
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End of Appendix



