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Specification Sheet for

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

Other Parameters to be Determined from Train

Pollutant Sampling Information

Duration of Run

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

Sampling Probe

Nozzle Material

Nozzle Design

Probe Liner Material
Effective Probe Length
Probe Temperature Set-Point

Velocity Measuring Equipment

Pitot Tube Deslgn

Pitot Tube Coefficient
Pitot Tube Calibration by
Pitot Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meter Resolution

Meter Size

Meter Calibrated Against

Pump Type

Temperature Measurements
Temperature Resolution

AP Differerilial Pressure Gauge
AH Differential Pressure Gauge
Barometer

Filter Description
Filter Location

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

Other Components
Description

Location

Operating Temperature

EPA Method 5/29

Units 1, 2 and 3 FF Outlets

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

Gas Density, Moisture, Fiow Rate

Standard Method Specification

Actual Specification Used

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

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

248°F+25°F

Type S

N/A

Geometric or Wind Tunnel
Attached to Probe

Dry Gas Meter

+2%

N/A

N/A

Wet Test Meter or Standard DGM
N/A

N/A

54°F

Inclined Manometer or Equivalent
Inclined Manometer or Equivalent
Mercury or Aneroid

After Probe
Borosilicate Glass

Teflon (or other non-metallic material)

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

N/A
N/A
N/A

125 minutes

25

5 minutes

Isokinetic (90-110%)

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

Type S

varied
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 Material
Probe Rinse Storage Container
Filter Recovered?

Filter Storage Container

Impinger Contents Recovered?
Impinger Rinse Reagent

Impinger Wash Bottle

Impinger Storage Container

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

EPA Method 5/29

Standard Method Specification

Actual Specification Used

Ground Glass or Equivalent
Direct Glass Connection
7

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

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

Multi-point integrated
Flexible Gas Bag
Orsat or Fyrite Analyzer

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

Glass or Teflon

See Method 29 Recovery Flow Chart
Yes

Petri Dish - Glass or Polystyrene
Yes

See Method 29 Recovery Fiow Chart
Glass or Teflon

See Recovery Flow Chart

Volumetric or Gravimetric

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

Screw Joint with Silicone Gasket
Direct Glass Connection
7

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

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

Multi-Point Integrated
Vinyl Bag
CEM

Teflon Mat
Acetone/0.1N. Nitric Acid .
Teflon

See Recovery Flow Chart
Yes

Glass

Yes

See Recovery Fiow Chart
Teflon

See Recovery Flow Chart

Gravimetric and Volumetric
For Metals Analysis

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




Specification Sheet for

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

Pollutant Sampling Information
Duration of Run

No. of Sample Traverse Points

Sample Time per Point

Sampling Rate

Sampling Probe

Nozzle Material

Nozzle Design

Probe Liner Material
Effective Probe Length
Probe Temperature Set-Point

Velocity Measuring Equipment
Pitot Tube Design

Pitot Tube Coefficient

Pitot Tube Calibration by

Pitot Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meter Resolution

Meter Size

Meter Calibrated Against

Pump Type

Temperature Measurements
Temperature Resolution

AP Differential Pressure Gauge
AH Differential Pressure Gauge
Barometer

Filter Description
Filter Location |

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

Other Components
Description

Location

Operating Temperature

EPA Method 29

Unit 1, 2 and3 FF QOutlets (Run 4 on each unit)
Trace Metals (including Mercury)
Gas Density, Moisture, Flow Rate

Standard Method Specification

Actual Specification Used

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

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

248°F+25°F

Type S

N/A

Geometric or Wind Tunnel
Attached to Probe

Dry Gas Meter

2%

N/A

N/A

Wet Test Meter or Standard DGM
N/A

N/A

54°F

Inclined Manometer or Equivalent
Inclined Manometer or Equivalent
Mercury or Aneroid

After Probe

Borosilicate Glass

Teflon (or other non-metallic)
N/A

248°F£25°F

Quartz or Glass Fiber

N/A
N/A
N/A

125 minutes

25

5 minutes

Isokinetic (90-110%)

Borosilicate Glass
Button-Hook
Borosllicate Glass
8 feet

248'F+25'F

Type S

varied

Geometric
Attached to Probe

Dry Gas Meter

1%

0.01 cubic feet

0.1 dcf/revolution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
1.0°F

Inclined Manometer

Inclined Manometer

Digital Barometer calibrated w/Mercury Aneroid

Exit of Probe
Borosilicate Glass
Teflon

None

248°F+25°F
Quariz Fiber

N/A
N/A
N/A



Specification Sheet for

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

Impinger 1

Impinger 2

Impinger 3

Impinger 4

Impinger 5

Impinger 6

Impinger 7

Impinger 8

Gas Density Determination
Sample Collection

Sample Collection Medium
Sample Analysis

Sample Recovery Information
Probe Brush Material

Probe Rinse Reagent

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

Filler Storage Container

Impinger Contents Recovered?
Impinger Rinse Reagent

Impinger Wash Bottie

Impinger Storage Container

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

Additional Analysis

EPA Method 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
Orsal 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

Multi~Point Integrated
Vinyl Bag
CEM

Teflon Mat

0.1 N Nitric Acid

Teflon

Polyethylene

Yes

Glass

Yes

See Recovery Flow Chart
Teflon

See Recovery Flow Chart

Gravimetric

For Metals Analysis

See Analytical Flow Chart
See Analytical Flow Chart
None




EPA Method 5/29 and 29

Sampling Train Configuration

Temperatures (°F)

RININ] Filter
mInIN
Nozzle _\‘ Ho{lder

l Heated Probe
S N ‘
Heated
Area
Type-S
Pitot 2 3 4. 5 6 7
Pitot
Manometer
Temperatures (°F) Vacuum
By-Pass Main / Gauge
Orifice I Valve Valve
and e

Manometer

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

~_Air-Tight Vacuum Line
Pump

Impinger Contents

Empty

100 ml 5% HNO3 / 10% H,0,
100 ml 5% HNO; / 10% H,0,
Empty

100 ml 4% KMnO4 1 10% HzSO4
100 ml 4% KMnO4 1 10% HzSO4
Silica Gel :



EPA Method 29

Glassware Preparation Procedures

Wash with soap and hot tap water

A

Rinse 3X with hot tap water

A

Rinse 3X with D.|. water

Soak in 10% nitric acid bath for 4 hours

A

Rinse 3X with D.1. water

Rinse 3X with metais grade acetone

Allow to air dry

y

Cover all openings with parafilm




EPA Method 29
Sample Recovery Flowchart
(includes Mercury and Particulate Matter)

Tare all sample containers before sample collection

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

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

Container 1
Tared Quartz Filter
Petrl Dish

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

;

Remove any particulate or
filter fiber to sample
container

!

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

Container 2
Acetone Rinse
250 ml Glass

;

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

Container 3
.Probe Rinse
250 ml HDPE

'

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

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

!

Visual Inspection

!

Container 4
1000 ml HDPE

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

!

Measure impinger volume by
weight

!

Transfer to sample container

Label container and measure
volume by weight

Container?7
Acetone Blank
250 ml Glass
A4

}

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

Visual Inspection

|

Label container and measure
volume by weight

100 ml of acetone ‘

}

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

I

Visual Inspection

Container 5A
250 mi HDPE

l .

Impinger 4 and U-bend

!

Measure impinger volume by
weight

!

Transfer to sample container

v

Rinse with 100 ml of 0.1N
HNO3

v

Visual Inspection

'

Container 5B
950 ml Amber Glass

Impingers §, 6 and
U-bends

Measure impinger volume by
weight

'

Contalner 5C
250 ml Amber Glass

——

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

'

Pour HC! rinse into bottle
containing 200 m!l of water

!

Transfer to sample container

:

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

:

Rinse 3X with 100 ml of
water

Container 8A
0.1 N HNO3
1000 mI HDPE

300 ml ofO 1N HNO3

Container 8B
D.l. Water Blank
250 mi HDPE

100 mi of water

!

Label container and measure
volume by weight

Container 9
5% HNO3/ 10% H202
250 mi HDPE

Label container and measure
volume by weight

Container 10
4% KMnO4 / 10% H2504

250 m! Amber Glass

[200 ml of absorbmg solution ‘ { 100 ml KMnO4 solution

!

Visual Inspection

Label container and measure
volume by weight

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

v

~ Recycle silica gel \

Container 11
HCI Rinse Blank
250 m! Amber Glass

I

Label container and measure
volume by weight

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

Container 12

Filter Blanks
250 m| HDPE

v
’ 3 clean, unused filters




oL-9

Container 1

Filter

Container 2
Acetone Rinse

EPA Method 29

Container 3

Probe liner, nozzle and
front half filter -

Acld Rinse

Analytical Flowchart

includes Mercu

and Particulate Matter)

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

Container 5A
Impinger 4

(0.1N HNO3)

A v v
. . . - . iquot Digest with acid and
Reduce to dryness in a tared J Acidify to pH2 with Acidify to pH2 with [ g)vkop?s";ral:‘gu:ntaa;:; o permanganate at 95 degrees
beaker concentrated HNO3 concentrated HNO3 C in a water bath for 2 hours

Analytical Fraction 2B

Determine residue weight in
beaker following constant
weight procedure

Reduce volume to near
dryness and digest with HF

L and concentrated HNO3

Dessicate for 24 hours

Solubilize residue with
concentrated nitric acid
(HNO3)

A

Weigh to a constant weight
(plus or minus 0.5 mg or 1%
of total weight gain between
two consecutive weighings,
with no less than 6 hours of
dessication time between)
and report to nearest 0.1 mg

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

Filter and dilute to known
volume
Analytical Fraction 1

A
Analyze by ICP, GFAAS o
ICPMS for target metals
except Hg ’
Analytical Fraction 1A

Reduce volume to near
dryness and digest with
HNO3 and H202

Filter sample and dilute with
150 ml of D.l. water
Analytical Fraction 2A

Analyze by ICP, GFAAS o
ICPIMS for target metals
except Hg

Digest with acid and
permanganate and analyze
for Hg by CVAAS

Analytical Fraction 3A

\ 4

Container 5B
Impingers 5 and 6
{KMnO4)

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

Analytical Fraction 3B

Analyze aliquot for Hg using
CVAAS

Container 5C
Impingers § and 6
{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




li-d

Container 1
Quartz Filter
250 mi HDPE

Remove with acid washed
polypropylene or Teflon

tweezers to plastic container.

EPA &thod 29

Sample Recovery Flowchart

{including 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 3
Probe Rinse
250 mi HDPE

¢

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

I

\

N2/

Remove any particulate or
filter fiber to sample
container

Brush/rinse 3X with a total of
100 mi 0.1N HNQ3

h 4

If necessary, fold the filter

Visual Inspection

and transfer to the container.

!

Label container and measure
volume by weight

Container 8A
0.1 N HNO3 : Container 8B
1000 ml HDPE D.l. Water Blank
+' 250 m| HDPE
v

300 ml of 0.1N HNO3

Container 9
5% HNO3 / 10% H202
Blank
250 ml HDPE

100 ml of water

Container 10
4% KMnO4 / 10% H2S04

Blank
250 ml Amber Glass

Container 4
1000 ml HDPE

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

v

Container 5A
250 ml HDPE

Impinger 4 and U-bend Impingers §, 6 and
U-bends

;

Measure impinger volume by
weight

Measure impinger volume by
weight to within 0.5 ml

I

v

Transfer to sample container

Transfer to sample container

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

v

.

Rinse with 100 ml of 0.1N
HNQ3

Visual Inspection

v

l

Visual Inspection

Label container and measure
volume by weight

;

v

Container 11
HCI Rinse Blank
250 ml Amber Glass

!

Label container and measure
volume by weight

200 ml of absorbing solution

100 m! KMnO4 solution

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

Container 12
Filter Blanks
250 mi HDPE or Petri Dish

:

3 clean, unused filters ‘

Container 5B

D (950 ml Amber Glass

I

T

Measure impinger volume by
weight

v
N

Transfer to sample container

v

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

v

Container 6
Silica Gel

!

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

gel

Recycle silica gel

Container 5C
250 mi Amber Glass

|
™

Y

Rinse 3X with 100 m! of
water

v

Visual Inspection

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

I

Pour HClI rinse into bottle
containing 200 ml of water

v

Label container and measure
volume by weight

!

Label container and measure
volume by weight




EPA Method 29
Analytical Flowchart

Mercury onl

Container 5A

Container 4

Container 1 Frg;“,::';:}:s o Impingers 1, 2, 3 Impinger 4
Filter (HNO3/H202) (0.1N HNO3)
Divide inte 0.5 g sections - . - - -

and digest each section with oﬁmdlfxt::tzgi{nngs 75 to 100 ml aliquot taken for Digest with acid and

concentrated HF and HNO3 nce CVAAS for Hg analysis permanganate at 95 degrees
Analytical Fraction 2B C in a water bath for 2 hours

l i Analytical Fraction 3A
. " Reduce volume to near L
. Fiter antig;::;eeto known |4 dryness and digest with HF v
and concentrated HNO3 Digest with acid and

Analyze aliquot for Hg using
CVAAS

permanganate and analyze
for Hg by CVAAS

I

Remove 50 to 100 ml aliquot
for Hg analysis by CVAAS ) :

Analytical Fraction 1B |mg;:;t:2 e;::, 6

l (KMnO4)

Digest with acid and
permanganate at 95 degrees

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

Analyze aliquot for Hg using
CVAAS

Analyze aliquot for Hg using
CVAAS

Container 5C
Impingers § 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




Specification Sheet for

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

Other Parameters to be Determined from Train

Pollutant Sampling Information

Duration of Run

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

Sampling Probe

Nozzle Material

Nozzle Design

Probe Liner Material
Effective Probe Length
Probe Temperature Set-Point

Velocity Measuring Equipment

Pitot Tube Design

Pitot Tube Coefficient
Pitot Tube Calibration by
Pitot Tube Attachment

Metering System Console

Meter Type

Meter Accuracy

Meter Resolution

Meter Size

Meter Calibrated Against

Pump Type

Temperature Measurements

Temperature Resolution

AP Differential Pressure Gauge

AH Differential Pressure Gauge
Barometer

Filter Description
Filter Location

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

Other Components
Adsorbent Module
Location

Operating Temperature

EPA Method 23

Unit 2 FF Outlet

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

Gas Density, Moisture, Flow Rate

Standard Method Specification

Actual Specification Used

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

Nickel, Quartz, Stainless Steel or Glass

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

248°F+25°F

Type S

N/A

Geometric or Wind Tunnel
Attached to Probe

Dry Gas Meter

2%

N/A

N/A

Wet Test Meter or Standard DGM
N/A

N/A

54'F

Inclined Manometer or Equivalent
Iinclined Manometer or Equivalent
Mercury or Aneroid

After Probe
Borosilicate Glass
Glass Frit

N/A

248°F+25°F
Glass Fiber - Toluene Extracted

XAD-2 Trap
After filter and condenser
<68F

250 minutes

25

10 minutes
Isokinetic (90-110%)

Borosilicate Glass
Button-Hook
Borosilicate Glass
8 feet

248°F+25°F

Type S

0.813
wind-Tunnel
Attached to Probe

Dry Gas Meter

1%

0.01 cubic feet

0.1 dcf/revolution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
1.0°F

Inclined Manometer

Inclined Manometer

Digital Barometer calibrated w/Mercury Aneroid

Exit of Probe

Borosilicate Glass

Teflon

None

248°F125°F

Glass Fiber - Toluene Extracted

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



Specification Sheet for

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

Impinger 1

Impinger 2

Impinger 3

Impinger 4

Impinger 5

Impinger 6

Impinger 7

Impinger 8

Gas Density Determination
Sample Collection

Sample Collection Medium
Sample Analysis

Sample Recovery Information’
Probe Brush Material

Probe Rinse Reagent

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

Filter Storage Container

Impinger Contents Recovered?
Impinger Rinse Reagent

Impinger Wash Bottle

impinger Storage Container

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

Additional Analysis

EPA Method 23

Standard Method Specification

Actual Specification Used

Ground Glass or Equivalent
Direct Glass Connection
5

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

Modified Greenburg-Smith
Modified Greenburg-Smith

Multi-point integrated
Flexible Gas Bag
Orsat or Fyrite Analyzer

Inert Bristle

Acetone/Methylene Chloride/Toluene
Glass or Teflon

Glass

Yes

Petri Dish - Glass or Polystyrene

No

N/A

N/A

N/A

Volumetric or Gravimetric

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

None

Screw Joint with Silicone Gasket
Direct Glass Connection
5

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

Modified Greenburg-Smith
Modified Greenburg-Smith

Multi-Point Integrated
Vinyl Bag
CEM

Teflon Mat

Acetone/Toluene (see Appendix J)
Teflon

Glass

Yes

Glass

Archived

HPLC Water

Teflon

Polyethyiene

Gravimetric

For Organic Analysis
Organic Analysis
Archive

None




EPA Method 23

Sampling Train Configuration

Stack, Probe,
and Filter

Temperatures (°F)  Filter Condenser
Holder
Crzic ]
(AR
1 Cold Cold
Nozzle Water | Water XAD
l o+ut In Trap
Heated Probe
) Cold
b EI Th ¢ | Water
2 N - ~+—Thermocouple > Out
\ Impinger /] ‘_\(I:\le?er
Outiet |f In
Type-S }
Pitot
I xs a4 3 2 1
% Impingers
Pitot Recirculating
Manometer Water Pump
Temperatures (°F) Vacuum
Officc ===  By-Pass  Main Gauge
and i Valve Valve //
Manometer I =
N \
Dry Gds K1) Air-Tight i
Meter \J Pump Vacuum Line
IGS Bag )

Impinger Contents

Impinger 1
Impinger 2
Impinger 3
Impinger 4
Impinger 5

Empty
100 ml HPLC H,0
100 ml HPLC H;0
Empty
Silica Gel



EPA Method 23

Glassware Preparation Procedures

Wash with soap and hot tap water

Rinse 3X with hot tap water

Rinse 3X with D.I. water

y

Oven dry at 450 degrees F for 2 hours

Rinse 3X with acetone

Rinse 3X with methylene chloride (MeCI2)

Allow to air dry

y

Cover all openings with MeCI2 cleaned aluminum foil




EPA Method 23
Analytical Flowchart

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

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

All samples must be analyzed within 45 days of extraction

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

Container 2

-4

Contalner 1 XAD-ll Resin Absorbent Container 3 Containers 5,6, 7, 8
acetone/methylene *
Glass fiber filter Module chloride (MeCl12) Toluene Reagent blanks
Y
. X Concentrate sample to Add intemal standard Glass fiber filter
Transfet;‘_to :Ixtracuon Transfet;itr:;);tractlon volume of 1 to 5 ml and add solution and concentrate to acetone
imbie v to extraction thimble 1-5ml MeCl2
toluene
XAD-II Resin
. Dissolve sample in 5 mi of
Add intemal standard hexane and analyze by 3

solution
GCMS Analysis by GC/MS, DB-5
capillary column

Place thimble in extractor
and extract for 16 hours If tetra-chlorinated
dibenzofurans are detected,
analyze separate aliquot
using DB-225 capillary

column
Concentrate to
approximately 10 ml
(split sample into two 5 ml
portions for future use, Audit Sample

optional)

v
Dissolve sample in 5 ml of hexane and analyze by gas

Audit samples must be
chromat h led to a mass spectrometer
omatograpty cOLZF(’;C"\AS) P m analyzed subject to

availability

DB-5 capillary column

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




Specification Sheet for

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

Pollutant Sampling Information
Duration of Run

No. of Sample Traverse Points

Sample Time per Point

Sampling Rate

Sampling Probe

Nozzle Material

Nozzle Design

Probe Liner Material
Effective Probe Length
Probe Temperature Set-Point

Velocity Measuring Equipment
Pitot Tube Design

Pitot Tube Coefficient

Pitot Tube Calibration by

Pitot Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meter Resolution

Meter Size

Meter Calibrated Against

Pump Type

Temperature Measurements
Temperature Resolution

AP Differential Pressure Gauge
AH Differential Pressure Gauge
Barometer

Filter Description
Filter Location

Filter Holder Material
Filter Support Material
Cyclone Matenial
Filter Heater Set-Polint
Filter Matenial

Other Components
Description

Location

Operating Temperature

EPA Method 26A (modified)

Units 1-3 SDA Inlets and Units 1-3 FF Outlets
Hydrogen Chioride (HCl)
Gas Density, Moisture

Standard Method Specification

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

Actual Specification Used

NiA
N/A
N/A
Constant Rate (£10%)

N/A

N/A

Borosilicate Glass
N/A

>248°F

None
N/A
N/A
N/A

Dry Gas Meter or Critical Orifice
+2%

N/A

2 liters/minute

Wet Test Meter

Diaphragm or equivalent

Dial Thermometer or equivalent
2°F-5.4°F

N/A

NiA

Mercury, anerold or other.

After Probe
Teflon or Quartz
Teflon Frit

NA
>248°F

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

N/A
N/A
N/A

60 minutes

1

60 minutes

Constant Rate (£10%) -

None

N/A

Borosilicate Glass

4 feet

350°F @ Inlet, Stack Temp @ FF Outlet

None
N/A
N/A
N/A

Dry Gas Meter

1%

0.01 cubic feet

0.1 dcf/revolution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
1.0°F

N/A

inclined Manometer

Digital Barometer calibrated w/Mercury Aneroid

Exit of Probe

Borosilicate Glass

Teflon

None

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

N/A
N/A
N/A




. Specification Sheet for

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

Impinger 1

Impinger 2

Impinger 3

Impinger 4

Impinger 5

Impinger 6

Impinger 7

Impinger 8

Gas Density Determination
Sample Collection

Sample Collection Medium
Sample Analysis

Sample Recovery Information
Probe Brush Material

Probe Rinse Reagent

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

Filter Storage Container

Impinger Contents Recovered?
Impinger Rinse Reagent
Impinger Wash Bottle

Impinger Storage Container

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

Additional Analysis

EPA Method 26A (modified)

Standard Method Specification

Actual Specification Used

Ground Glass or Equivalent

Direct Glass Connection
5 or 6 (Midget Impingers)

Shortened Stem
Greenburg-Smith
Greenburg-Smith

Modifled Greenburg-Smith
Modifled Greenburg-Smith

N/A
N/A
N/A

N/A

N/A

N/A

N/A

No

N/A

Yes

Deionized Distilled Water
Polyethylene or glass
Polyethylene

N/A

N/A

N/A

lon Chromatography
None

Screw Joint with Silicone Gasket

Direct Glass Connection
5

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

Single Point Integrated
Vinyl Bag
CEM

N/A

N/A

N/A

N/A

No

N/A

Yes

Deilonized Distilled Water
Polyethylene
Polyethylene

Gravimetric

N/A

N/A

lon Chromatography
None



Modified EPA Method 26A
Sampling Train Configuration

Temperatures (°F)

RN Filter - |
TN ermocouple
S BN Ho;der

Y

Heated Probe

()
~ N J
F N
]] Heated
Area

Type-S
Pitot

Pitot
Manometer

Temperatures (°F)

Orificé e By-Pass Main
and T Valve Valve
Manometer

~_ Air-Tight Vacuum Line
Pump

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




EPA Method 26A

Glassware Preparation Procedures

Wash with soap and hot tap water

y

Rinse 3X with hot tap water

Rinse 3X with D.J. water

\ 4

Rinse 3X with acetone

Allow to air dry

Cap all openings with Kim Wipes




%-9

EPA Method 26

Analytical Flowchart

{without Ci2)
(Modified)

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

Container 1

Baclf half filter holder, Reagent Blanks Audit Samples

Impingers 1, 2, 3 and

connacting glassware

4 i y
Analyze by ion "
Quantitatively transfer each chromatograph{: fortotal | Audit samples must l;ie
sample to a volumetric flask chioride analyzed the same as field
and dilute with water samples

Analyze by ion
chromatography for total
chloride

Report results as HCI




€c-4

Teflon or Quartz Filter

Archive or discard

Modified EPA Method 26A
Sample Recovery Flowchart

(without Halogens)

Container 3
Acid Impingers
1000 mi HDPE

A
Back half (BH) filter
housing, Z-piece,
Impingers 1, 2, 3 and

U-bends

l

Measure volume by weight

4

Empty contents into glass
container

v

Rinse with water

Visual inspection

Y +

Label container and measure
volume by weight

Container 5§
Silica Gel

A

Contalner 8
D.I. Water Blank
250 mi HDPE

Measure volume by weight,
note any color change

200 mi of water

Recycle silica gel

Contalner 6
0.1 N H2S04

1000 ml HDPE

200 ml of 0.1N H2S04
diluted to approximate
volume of samples using
water from rinse bottle
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 EPA Method 1-4 Calculations
Unit 2 FF Quitlet

USEPA Method 5/29 (Particulate/Metals)
Sampling, Velocity and Moisture Sample Calculations
Sample data taken from Run 1
Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate

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

041113 134313
1. Volume of water collected (wscf) °
V.. = (0.04706 )7, )
Where:
Vi = total volume of liquid collected in impingers and silica gel {mi) = 427.6 mi
0.04706 = ideal gas conversion factor (ft® water vapor/mi or gm) = 004706  f*ml
Vst = volume of water vapor collected at standard conditions (fth = 20.12 ft®
2. VVolume of gas metered, standard conditions (dscf)
AH
(1764XVM ljbar + (Yd)
v _ 136) 7
md (460+T))
Where
Poar = barometric pressure (in. Hg) = 29.80 in. Hg
T = average dry gas meter temperature (°F) = 83.34 °F
Vi = volume of gas sample through the dry gas meter at meter = 66.31 dcf
conditions (dcf)
Yq = gas meter correction factor (dimensionless) = 1.0050
AH = average pressure drop across meter box orifice (in. H,0) = 0.87 in. H,0
17.64 = standard temperature to pressure ratio (°R/in. Hg) = 17.64 °R/in. Hg
13.6 ) = conversion factor (in. H,O/in. Hg) = 136 in.H,O/in. Hg
460 = °F to °R conversion constant ) = 460
Vinstd = volume of gas sampled through the dry gas meter at standard = 64.613 dscf
conditions (dscf)
3. Sample gas pressure (in. Hg)
P, 2
P, =fwt |G
Where: .
Puar = barometric pressure (in. Hg) = 29.80 in. Hg
Py = sample gas static pressure (in. H,0) = -8.70 in. H,O
13.6 = conversion factor (in. H,Ofin. Hg) = 136 in. H,0/in. Hg
= 29.16 in. Hg

P, = absolute sample gas pressure (in. Hg)

Prepared by Clean Air Englneering Proprietary Software
SS ISOKINETIC Version 2006-13e

Copyright © 2008 Ciean Alr Englneering Inc. C 3



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

Unit 2 FF Outlet

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

P,

v

Where:
TS
18.3036
3816.44
273.15
46.13
254
5/9
32

P,

[l8.3036— 3816 44 ]

3(7,-32 273 15-46.13
e

254

= average sample gas temperature (°F)
= Antoine coefficlent

= Antoine coefficient

= temperature conversion factor

= Antoine coefficient

= conversion factor

= Fahrenheit to Celsius conversion factor
= temperature conversion (°F)

= vapor pressure, actual (in. Hg)

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

= P

s

= absolute sample gas pressure (in. Hg)

= water vapor pressure, actuai (in. Hg)

6. Moisture measured in sample (% by volume)

B

wo

Where:
Vms(d

szld

BWO

V.

wstd

) ( mstd + sztd )

= volume of gas sampled through the dry gas meter at standard
conditions (dscf)
= volume of water collected at standard conditions (scf)

= proportion of water measured in the gas stream by volume

7. Saturated moisture content (% by volume)

= absolute sample gas pressure (in. Hg)
= water vapor pressure, actual (in. Hg)

= proportion of water vapor in the gas stream by volume at
saturated conditions

Prepared by Clean Alr Enginsering Proprietary Software

$S ISOKINETIC Version 2006-13e
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305.96
18.3036
3816.44

273.15

46.13
254
5/9
32

29.16

20.16

29.16

64.613

20.12

0.2375
23.75

29.16
29.16 -

1.0000
100.00

EPA Method 1-4 Calculations

°F

°K

°K

°’K

°K

mm Hg/in. Hg
°C/I°F

°F

in. Hg

in. Hg

in. Hg

dscf

scf

%

in. Hg
in. Hg

%




Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 EPA Method 1-4 Calculalions
Unit 2 FF Outlet

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

B, = MINIMUM [B,,.B,, ]

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

saturated conditions
Buo = proportion of water measured in the gas stream by volume = 0.2375
B. = actual water vapor in gas = 0.2375
= 23.75 %
9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)

N, + CO =100 - CO, -0,

Where:
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 1.7 %
0, = proportion of oxygen in the gas stream by volume (%) = 7.2 %
100 = conversion factor (%) = 100 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 81.10 %

10. Molecular welght of dry gas stream (|b/Ib-mole)
o (m )(COZ)+(M ](02)+( )(N2+C0)
d =g 0 Np+CO
(100) (100 (100)

Where: )
Mcoz = molecular weight of carbon dioxide (Ib/lb-mole) = 4400 Ib/ib-mole
Moz = molecular weight of oxygen (Ib/lb-mole) = 32.00 Ib/lb-mole
Mnz+co = molecular weight of nitrogen and carbon monoxide (Ib/lb-mole) = 28.00 Ib/lb-mole
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 11.7 %
0, = proportion of oxygen in the gas stream by volume (%) = 7.2 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 811 %
100 = conversion factor (%) = 100 %
My = dry molecular weight of sample gas (Ib/lb-mole) = 30.16 Ib/lb-mole

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

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

Where
Bw = proportion of waler vapor in the gas stream by volume = 0.2375
My = dry molecular weight of sample gas (Ibfib-mole) = 30.16 Ib/ib-mole
Mo = molecular weight of water (Ib/lb-mole) = 18.00 Ib/ib-mole

= 27.27 ib/lb-mole

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

Prepared by Clean Alr Englneering Propriclary Software
$S ISOKINETIC Version 2006-13¢

Copyright @ 2006 Clean Air Englneering Inc. C 5



Wheelabrator North Broward, Inc. 7
Clean Air Project No: 12218 EPA Msthod 1-4 Calculations
Unit 2 FF Outlet

12. Velocity of sample gas (ft/sec)

v, K)(C)(—\/H%O)

Where:
Ko = velocity pressure constant = 85.49
Ce = pitot tube coefficient = 0.82
M, = wet molecular weight of sample gas, wet basis (Ib/lb-mole) =~ = 27.27 IbAlb-mole
Ps = absolute sample gas pressure (in. Hg) = 29.16 in. Hg
Ts = average sample gas temperature (°F) = 305.96 °F
VAP = average square roots of velocity heads of sample gas (in. H,0) = 0.595 Vin. H,0
460 = °F to °R conversion constant = 460
Ve = sample gas velocity (ft/sec) = 41.12 ft/sec

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

0, = (60)(4,)7.)

Where:
A, = cross sectional area of sampling location (f) = 64.00 2
Vs = sample gas velocity (ft/sec) = 41.12 ft/sec
60 conversion factor (sec/min) = 60 sec/min
Q. = volumetric flow rate at actual conditions (acfm) = 157,890 acfm

14. Total flow of sample gas (scfm)

] 68+460

O 29, 92 T, +460

Where:
Q, = volumetric flow rate at actual conditions (acfm) = 157,890 acfm
P, = absolute sample gas pressure (in. Hg) = 29.16 in. Hg
29.92 = standard pressure (in. Hg) = 29.92 in. Hg
Ts = average sample gas temperature (°F) = 306.0 °F
68 = standard temperature (°F) = 68 °F
460 = °F to °R conversion constant = 460
Qs = volumetric flow rate at standard conditions, wet basis (scfm) = 106,075 scfm

15. Dry flow of sample gas (dscfm)

Q:ld =(Q:X1—Bw)

Where:
By = proportion of water vapor in the gas stream by volume = 0.2375
Q, = volumetric flow rate at standard conditions, wet basis (scfm) = 106,075 scfm
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 80,885 dscfm

Prepared by Clean Alr Enginoaring Proprietary Software
SS ISOKINETIC Version 2008-13e

Copyright @ 2006 Clean Air Englneering Inc. C 6



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Outlet

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

_ 20.9-0,
Q:1d7 - (Qstd 20 9 -7
Where:
Qgg = volumetric flow rate at standard conditions, dry basis (dscfm)
0, = proportion of oxygen in the gas stream by volume (%)
20.9 = oxygen content of ambient air (%)
7 = oxygen content of corrected gas (%)
Qg7 = volumetric flow rate at STP and 7%0,, dry basis (dscfm)

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

Qui-wr = (Q:/d - min )(60)

Where
Qstg-min = volumetric flow rate, english units (f¥/min)
60 = conversion factor (min/hr)
Qetghr = volumetric flow rate, hourly basis (dscf/hr)

18. Metric Conversion of Gas Volumes (Qgy example)

0 B 60
std —metric std —english 35.31
Where:
Qstd-english = volumetric flow rate, english units (ft*/min)
35.31 = conversion factor (ft/m?)
60 = conversion factor (min/hr)

Qsig-mevic = volumetric flow rate, metric units (m>/hr)

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

32 + 460
Q Normal = (Qstd —metric (———]

68 + 460

Where:

Qsig-mevic = volumetric flow rate, metric units (dry std m>hr)

32 = normmal temperature (°F)

68 standard temperature (°F)

460 = standard temperature in Rankine (68°F)

Qnormal = volumetric flow rate, metric units (dry Nm3hr)
Prepared by Clean Alr ing Proprietary Softy
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80,885
7.2
20.9
7.0

79,721

80,885
60

4,853,077

80,885
35.31
60

137,442

137,442
32
68
460

128,071

EPA Method 1-4 Calculations

dscfm
%
%
%

dscfm

dscfm
min/hr

dscf/hr

dscfm
/m®
min/hr

dry std m¥%hr

dry std m¥hr
°F
°F

dry Nm*/hr



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

Unit 2 FF Outlet

20. Percent isokinetic (%)

_ (0.09450)(7; + 460)7,.,)

(B NGH e - B,)

= diameter of nozzle (in)

= proportion of water vapbr in the gas stream by volume

= absolute sample gas pressure (in. Hg)

= average sample gas temperature (°F)

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

= sample gas velocity (ft/sec)

= total sampling time (min)

= conversion constant

= °F to °R conversion constant

= percent of isokinetic sampling (%)

21. Altemmative Method 5 Post-Test Meter Calibration Factor

VAH,yq
0.0319
28.96
13.6
460

_© [(00319(7, +4502896) T
WM,)

V avg

” (AH@)(‘B;ar +E

= total sampling time (min) .

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

= average dry gas meter temperature (°F)

= dry gas meter orifice coefficient

= barometric pressure (in. Hg)

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

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

= average of square root of pressure drop across meter orifice

= conversion constant

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

conversion factor (in. H,Ofin. Hg)

°F to °R conversion constant

= alternative Method § post-test meter calibration factor

Prepared by Clean Air Engineering Proprietary Software
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0.273
0.2375
29.16
306.0
64.613

41.12
125
0.0945
460

101.05

125
66.31

83.34
1.6964
29.80
0.873
30.16
0.932
0.0319
28.96
136
460

1.0072

EPA Method 1-4 Calculations

in,

in. Hg
°F
dscf

ft/sec
min

%

min
dcf

°F

in. Hg

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

Ib/ib-mole
in.H;O/in. Hg




Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Methad 5/202 (FPM/CPM) Sampla Laboratory Analysis Calculations for FPM

Unit 2 FF Outlet

USEPA Method 5/202 (FPM/CPM)
Sample Laboratory Analysis Calculations for FPM

Sample data taken from Run 1

Note: The tables presenting the results are géneraled efeclronically 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.

041113 134718

1. Residue mass of filter used in calculation

Mg cate =my 1fmﬁ ZMDLI
M tcei =(mpL,YF,) if m, < MDL,
Where:
My = reported mass of filter "1" from gravimetric analysis (g) = 000120 g
My = reported mass of filter "2" from gravimetric analysis (g) = g
Me = reported mass of filter "3" from gravimetric analysis (g) g
MOL; = reported minimum gravimetric detection limit for filter fraction (g) = 0.00010 g
F, = fraction of MDL applied to nori-detectable run sample (g) = 0.00
Mycale = residue mass of filter "1" used in calculation (g) = 0.00120 g
Mizcate = residue mass of filter "2" used in calculation (g) = g
Mi3-cale = residue mass of filter 3" used in calculation (g) = g
2. Totalfilter residue (g)
n
M giter = Z Me_caic
i=1
Where:
My cale = residue mass of filter "1"” used in calculation (g) = 0.00120 g
Mp-cate = residue mass of filter "2 used in calculation (g) = g
Mi3calo = rgsidue mass of filtar "3" used in calculation (g) = [e]
Mgy = total particulate collected on filters (g) = 0.00120 g
3. Aliquot residue mass of blank sample used in calculation (g)
Yai-blank-calc = Voi-biank if i pans 2 MDL,
rni—blnnk—cnlc = (MD Ls XFb) lf rai—blnnk < MDL:
Whers.
Acetone
Falblank = aliquot residue mass of blank sample for solvent "i” (g) = 0.00030 g
MDL, = reported minimum gravimetric detection limit for solvent rinse (g) = 0.00010 g
Fy = fraction of MDL applied to non-detectabie blank sample (g) = 0.00
Toienkecale = aliquot residue mass of blank sample for solvent i” used in calculation (g) = 0.00030 g
4, Aliquotresidue mass of run sample used in calculation (g)
Vaivcale = rni ]f rni 2 MDL:
rai—cnlc = (MDL: )(‘F:- ) lf rm' < MDL:
Whers: Acetone
Tal = aliquot residue mass of run sample for solvent "i" (g} = 000210 9
MDL, = reported minimum gravimetric detection limit for solvent rinse (g) = 0.00010 g
F, = fraction of MDL applied to non-dstectable run sample (g) = 1.00
Tabcale = aliquot residue mass of run sample for solvent "i" used in calculation (g) = 0.00210 g

Propared by Cloon All Engincaring Propriotary Saftware.
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Outlet

USEPA Mathod 5/202 (FPM/CPM) Sample Laboratory Analysis Calculations for FPM

5. Residue mass of run sample (g)

rsi = (rai—calc
ai
Where: Acetone
Faicale = aliquol residue mass of run sample for solvent "i" used in caiculation (g) = 0.00210 g
Vi = liquid volume of run sample for solvent rinse "i" (mL) = 106 mL
Vai = aliquot volume use for solvent rinse "i" (ML) used in gravimetric analysis (mL) = 106 mL
[ = rasidue mass of run sample for solvent rinse "i" (g) = 0.00210 g

6. Maximum allowable blank correction for solvent rinse (g)

- s | Cemeeae 0 (0.00001 ), Xv,1) or (7))

my; N
ai-blank

Where: Acetone
Fai-blank-calc = blank aliquot residue mass for soivent 'i" used In calculation (g) = 0.00030 g
Vgl = liquid volume of run sample for solvent rinse "i" (mL) = 106.0 mL
Vaiblank = liquid volume of blank sample for solvent rinse “i" (mL) = 158.0 mL
0.00001 = EPA M5 fraction of otal rinse thal can be subtracted (g) = 0.00001
[ = density of solvent rinse "i" (g/mL) = 0.7845 g/ml
fsi = residue mass of run sample for solvent rinse "i" (g) = 0.00210 g
My, = maximum allowable blank corraction for solvent rinse "i" (g) = 0.00020 g

The first part of the expression is used for solvent rinse 1; the blank is the concentration of the blank, times the size of the sample

7. Net residue mass of run sample (g)

m, = (rxi - mbi)

Where: Acetone
I = residue mass of run sample for solvent rinse "i" (g) = 000210 g
m, = maximum allowable blank correction for solvent rinse "i" (g) = 0.00020 g
m; = net residue mass of run sample for solvent rinse "i" (g) = 000190 g

8. Total solvent residue - {g)
n
m, = Z m;
i=1

Where:
my = net residue mass of solvent rinse "1" (g) = 0.00190 ¢
ms = net residue mass of solvent rinse "2"{g) = N/A g
ms = net residue mass of solvent rinse "3" (g) = N/A g
mg = total solvent residue (g) = 000190 g

9. Total gravimetric result (g)

m T =m Jfilter +m s

Where:
Mrigar = total particulate collected on filters (g) = 000120 g
m, = total solvent residue (g) = 0.00190 g
my = total gravimetric result {g) = 000310 g

Propared by Clean Al Engincoring Propriatary Software
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Outlet

10. Total gravimetric detection limit (g)

my, =(MDL, Jn, )+ (MDL, )n,)

Where:
MDL, = reported minimum gravimetric detection limit for filter fraction (g)
ny = number of filters in analysis
MDL, = reported minimum gravimetric detection limit for solvent rinse (g)
Ny = number of solvent rinses in analysis
Mg = total gravimetric detection limit (g)

11. Total filterable particulate matter (g)

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

mr = total gravimetric result (g)

mp = total gravimetric detection limit (g)

m, = total filterable particulate matter (g)

Prepared by Cloan Al Engheering Preprietary Softwara
Copyright © 2011 Choan Alr Enginaaring inc.
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= 0.00010 g
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Method 5202 (FPM/CPM)
Unit 2 FF Outlet

ple Emission Cal ions for FPM

USEPA Method 5/202 (FPM/CPM)
Sample Emission Calculations for FPM

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 referance 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.

041113 134718
1. Filterable particulate matter concentration (Ib/dscf)

C., = 22 |(2.205x10)
mstd
Where:
My = total filterable particulate matter (g) = - 0.00310 g
Vensta = volume metered, standard (dscf) = 646134 dscf

2.205x10° = conversion factor (Ib/g)

2.205E-03 Ib/g

Cey = filterable particulate matter concentration (Ib/dscf)

1.057E-07  Ib/dscf

2, Filterable particulate matter concentration (gr/dscf)

c,, = 22 (15.43)
mstd
Where:
my, = {otal filterable particulate matter (g) = 000310 g
Vet = volume metered, standard (dscf) = 646134  dscf
15.43 = conversion factor (gr/g) ’ = 15.43 ar/g
Csa = filterable particulate matter concentration (gr/dscf) = 0.00074 gr/dscf

3. Filterable particulate matter concentration (mg/dscm)

c, = I:" 1000(3531)
mstd

Where:
m, = total filterable particulate matter (g) = 0.00310 g
Vensid = volume metered, standard (dscf) = 646134  dscf
1000 = conversion factor (mg/g) . = 1000 mg/g
35.31 = conversion factor (dscfldscm) = 35.31 dscf/dscm
Caa = filterable particulate matter concentration (mg/dscm) = 169340 mg/dscm

4. Filterable particulate matter concentration (mg/Nm3 dry)

C., =| 2= |(1000(35.3 1)(—68+460J
Vo 32+ 460
Where:
mg = total filterable particulate matter (g) = 000310 g
Vinstd = volume metered, standard (dscf) =  64.6134  dscf
1000 = conversion factor (mg/g) = 1000 mg/g
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
68 = standard temperature (°F) . = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F to °R conversion constant = 460
Caa = filterable particulate matter conceniration (mg/Nm3 dry) = 1.81731 mg/Nm” dry

Propared by Clean Air Englneering Proprietary Software
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Mathod 5/202 (FPM/CPM) Sample Emission Calculations for FPM
Unit 2 FF Outlet

5. Filterable particulate matter concentration comrected to x% O2 (gr/dscf example)

209-x

Con =C,

20.9-0,

Where:

Cuy = filterable particulate matter concentration (gr/dscf) = 0.00074  gr/dscf
X = oxygen content of corrected gas (%) = 7.0 %
0O, = proportion of oxygen in the gas stream by volume (%) = 7.2 %
209 = oxygen content of ambient air (%) = 20.9 %
Cadx = filterable particulate matter concentration corrected to x%02 (gr/dscf) = 0.00075 gridscf @ x%O,

6. Filterable particulate matter concentration comrected to y% CO2 (gr/dscf example)

Y

C =C
sdy sd C02
Where:
Cu = filterable particulate matter concentration (gr/dscf) = 0.00074  gr/dscf
y = carbon dioxide content of corrected gas (%) = 12.0 %
CcO, = proportion of carbon dioxide in the gas stream by volume (%) = 117 %
Cody = filterable particulate matter concentration corrected to y%CO2 (gr/dscf) = 0.00076  ar/dscf @ y%CO,

7. Filterable particulate matter concentration at actual gas conditions (gr/acf example)

Ca = C:d [QQ;M]

Where:
Cu = filterable particulate matter concentration (gr/dscf) = 0.00074  gr/dscf
Quq = volumetric flow rate at standard conditions, dry basis (dscfm) = 80,885 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 157,890 acfm
C. = filterable particulate matter concentration at actual gas conditions (gr/acf) = 0.00038  gr/acf

8. Filterable particulate matter rate (Ib/hr)

E,. =| 2o {2.205¢10%)Q,, X60)
mstd

Where:
my = total filterable particulate matter (g) = 0.00310 g
Vinstd = volume metered, standard (dscf) = 64.6134  dscf
2.205x10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 80,885 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Ejnr = filterable particulate matter rate (Ib/hr) = 0.5132 Ib/hr

Prepared by Cloan Ar Engincoring Propristary Softwaro
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 2 FF Outlet

9. Filterable particulate matter rate (kg/hr)

E,

Where:
My

gl hr

Vinstd
Qstd
60
1000

Ekg/hr

mn (Qsld X60)
V., A 1000

m
total filterable particulate matter (g)

volume metered, standard (dscf)

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

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

filterable particulate matter rate (kg/hr)

10. Filterable particulate matter rate (Ton/fyr)

E;

! yr

Where:
Mmp
Vimstd
2.205x10°
Qqa
60
Cap
2000

Erpr

m AV Cap
=| — §2.205x107 60) ——
Vmsrd XQSMX 2000}

total filterable particulate matter (g)

volume metered, standard (dscf)

conversion factor (Ib/g)

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

capacity factor for process (hours operated/year)

conversion factor (Ib/Ton)

fliterable particulate matter rate (Ton/yr)

11. Filterable particulate matter rate - Fd-based (Ib/MMBtu)

Eq =

Where:
mﬂ
VmsM
2.205x10°
Fq
O,
20.9

Efd

m

msed

209

r (2205x10°(F, ) —=22—

209-0,
total filterable particulate matter (g)
volume metered, standard (dscf)

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

oxygen content of ambient air (%)

filterable particulate matter rate - Fd-based (Ib/MMBtu)

12. Filterable particulate matter rate - Fc-based (Ib/MMBtu)

EFc

Where:
mﬂ
Vms1d
2.205x 107
Fl:
CO,
100

Eg¢

m

100

" |2.205x10° |7,

mstd 2

total filterable particulate matter (g)

volume metered, standard (dscf}

conversion factor (Ib/g)

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

filterable particulate matter rate - Fc-based (Ib/MMBtu)

Prepared by Clean Al Englneering Proprietary Software
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USEPA Method 5202 (FPM/CPM) Sample Emi:

jon Calculations for FPM
000310 g
64.6134  dscf
80,885 dscfm
60 minfhr
1000 a/kg
0.2327 kg/hr
000310 g
64.6134  dscf
2.205E-03 Iblg
80,885 dscfm
60 mirvhr
8,760 hours/yr
2000 Ib/Ton
22478 Ton/yr
0.00310 g
64.6134  dscf
2.205E-03 Iblg
9,570 dscf/MMBtu
7.2 %
20.9 %
0.00154  Ib/MMBtu
0.00310 g
64.6134  dscf
2.205E-03 Ibig
1.820 dscf/MMBtu
1.7 %
100
0.00164  1b/MMBtu




LOGIC FOR TREATING DETECTION LIMITS

(all metals except mercury)

1. Loglc for Determining Maximum Allowable Front-Half Blank Correction (Mgg.j0w)

CASE 1

meg =D
Rule
ND =0 Meg.aow = M29 Rule
ND=1x Meg.aiow = M29 Rule

ND=0.5x MeB-aliow = M29 Rule

CASE 2
meg =ND

MEg-allow = 0
Meg.aliow = 0

Meg-aliow = 0

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

CASE 1
MEs - Meg.aiow > MDL

Rule
ND=0 Mg =Mes - Megajiow
ND=1x Mg = Mes - Mepaiow

ND=0.5x Mg = Mgg - Meg.aiow

CASE 2
Mes = Mep.atow < MDL

mg = < MDL
Mg =< MDL
mg =< MDL

3. Logic for Determining Maximum Allowable Back-Half Blank Correction {mpg_ayow)

CASE 1

mgg =D
Rule
ND=0  mMgpaiow = M29 Rule
ND=1x Mpg-alow = M29 Rule

ND=0.5x Mgg atow = M29 Rule

CASE 2
Mgg = ND

Mpg-atow = 0
Meg-alow = 0
Mepg-atlow = 0

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

CASE 1
Mgs - Mpp.aiow > MDL

Rule
ND=0 Mg = Mps - MpB-atiow
ND=1x Mg = Mgs ~ Map-aliow

ND=0.5x Mg = Mgg ~ Mpp-afiow

CASE 2
Mgs - Mpg-ayow < MOL

mg =< MDL
mg =< MDL
mg =< MDL

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

CASE 1

Both are D
Rule
ND=0 My, = Mg + Mg
ND=1x m;=mg+mg

ND=0.5x m,=mg+mg

Definitions and Notes

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

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

CASE 3
Both are ND

CASE 2
One is D, other is ND

m,=D
m, =< [D+ ND)
m, = <[D + 0.5ND]

ND = Non-Detectable quantity reported at a value of ND.
If Front and Back-Half fractions are combined, then only ltems 1 and 2 are used.

pared by Clean Alr Engineering P Software
88 Metals-1 Version 2006-12c

. Copyright @ 2006 Clean Air Engineering Inc.

m, =< Sum ND
mg, =< Sum ND
m, =< 0.5 Sum ND



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Method 529 (Particulate/Metals) Cadmium Analyte Calculations

Unit 2 FF Outlet

USEPA Method 5/29 (Particulate/Metals)
Cadmium Analyte Calculations

Sample data taken from Run 1

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

Note: Please see the preceding page conceming treatment of minimum detection limits and mathematical operations on values
that are below minimum detection limits.
041113 134716

1. Maximum front-half blank correction criteria (ug) L

. 2
4 =(1'4{3.141593 [ D ]
4 2.54

Where:
D = diameter of filter used in sample apparatus = 8.2 cm
1.4 = allowable blank per square inch of filter area = 14 Hgﬁn2
2.54 = conversion constant = 2.54 cm/in
4 = conversion constant = 4
3.141593 = conversion constant (pi) = 3.141593
A = maximum front-half blank correction criteria = 12.46 Hg

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

M g _attow =mp fmpg <A4+1
M £5  atiow =MAX [A+1, MIN (m, 005xm )] fmuy >A+1
Where:
Mgg = cadmium amount in combined front- and back-half blank = <0.2000 Hg
Mgg = cadmium amount in combined front- and back-half sample = 1.1982 Hg
A+1 = max combined front- & back-half blank correction criteria = 12.46 ug
0.05 x mgg = 5% of combined front- and back-half sample amount = 0.0599 ug
MAX = arithmetic operator that retums the maximum of two values
MIN = arithmetic operator that returns the minimum of two values
Mg allow = allowable combined Cadmium blank correction = 0.0000 ug
NOTE: In this case, the first criteria applies.
3. Combined front- and back-half sample corrected for allowable blank (ug)
m, =Mps ~ Mep_ajtow
Where:
Meg = cadmium amount in combined front- and back-half sample = 1.1982 Hg
MER.-aliow = allowable combined cadmium blank correction = 0.0000 Mg
Mq = blank-corrected cadmium in combined sample = 1.1982 ug

Prepared by Clean Alr Engineering Proprictary Software
55 Metals-1 Version 2008-12¢

Copyright @ 2006 Clcan Ajr Enginecring Inc.
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Qutlet

USEPA Melhod §/29 (Parti

Metals) Cadmi <, le Caleuiation:
/

USEPA Method 5/29 (Particulate/Metals)
Cadmium Sample Calculations

Sample data taken from Run 1

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

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

1. Cadmlum concentration (Ib/dscf)

041113 124716
oL

m, |(2205x107°
Cu 7 10°
mstd
Where:
m, = cadmium collected in sample (total ug) 1.1982 Hg
Vinsta = volume metered, standard (dscf) 64.6134 dscf
2.205x10° = conversion factor (Ib/g) 2.205E-03 Ib/g
108 = conversion factor (ug/g) 1.0E+06  pglg
Csa = cadmium concentration (Ib/dscf) 4.0891E-11 Ib/dscf
2. Cadmium concentration (ug/dscm)
m
C, = = ((35.31)
mstd
Where:
m, = cadmium collected in sample (total ug) 1.1982 ug
Vinstd = volume metered, standard (dscf) 64.6134  dscf
35.31 = conversion factor (dscf/dscm) 35.31 dscf/dscm
Cey = cadmium concentration (pg/dscm) 6.5481E-01 pg/dscm
3. Cadmium concentration (mg/dscm)
c _[m" ][35.31}
. S ke N | Nntaihidill
V..« N\ 1000
Where:
m, = cadmium collected in sample (total pg) 1.1982 ug
Vinstd = volume metered, standard (dscf) 64.6134 dscf
35.31 = conversion factor (dscf/dscm) 35.31 dscf/dscm
1000 = conversion factor (ug/mg) 1000 ugimg
Cso = cadmium concent'ration (mg/dscm) 6.5481E-04 mg/dscm

Prepated by Clean Alr Englneering Proprietary Software

SS Metals-1 Verslon 2008-12¢

Copyright © 2006 Clean Alr Englneering Inc.
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Method 5/29 (Particulate/Metals) Cadmium Sample Calculation
Unit 2 FF Outlet

4. Cadmium concentration (ug/Nm3 dry)

c., =[ uk }(35.31)(&46—0]
- 32 +460
Where:
m, = cadmium collected in sample (total ug) = 1.1982 [Ve]
Vinstd = volume metered, standard (dscf) = 64.6134 dscf
35.31 = conversion factor {(dscf/dscm) = 35.31 dscf/dscm
68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F to °R conversion constant = 460
Ceq = cadmium concentration (ug/Nm3 dry) = 7.0272E-01 ug/MNm®dry

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

_ 2209 —x

Csdx - C:d
209-0,
Where:

Cud = cadmium concentration (Ib/dscf)} = 4.0891E-11 Ib/dscf
X = oxygen content of corrected gas (%) . = 7.0 %
0, = proportion of oxygen in the gas stream by volume (%) = 72 Y%
209 = oxygen content of ambient air (%) = 209 %
Ceax = cadmium concentration corrected to x% oxygen (Ib/dscf) = 4.1488E-11 Ib/dscf @ x%O0,

8. Cadmium concentration corrected to y% carban dioxide (Ib/dscf example)

Yy
C. =C
fy sd
co,
Where:
Cs = cadmium concentration (Ib/dscf) = 4.0891E-11 Ib/dscf
v . = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 11.7 %
Caay = cadmium conc. corrected to y% carbon dioxide (lb/dscf) = 4,1939E-11 lb/dscf @ y%CO,

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

Oy
C =C, | =
a %)

Where:
Cgy = cadmium concentration {Ib/dscf) ) = 4.0891E-11 Ib/dscf
Qg = volumetric flow rate at standard condltions, dry basis (dscfm) = 80,885 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 157,890 acfm
C, = cadmium concentration at actual gas conditions (Ib/acf) = 2.0948E-11 Iblacf

Preparcd by Clean Alr Engineering Proprietary Software
SS Metals-1 Version 2006-12¢
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Wheelabrator North Broward, Inc.

Clean Air Project No: 12218 USEPA Method 5/29 (Perticul

Unit 2 FF Outlet

8. Cadmium emission rate (Ib/hr)

E,b/hr = [ m, J[ZZOS x10~ ](Q:’d )(60)

[
V mstd 10
Where:
My = cadmium collected in sample (total pg)
Vinsta = volume metered, standard (dscf)
2205 x 10° = converslon factor (Ib/g)
108 = conversion factor (pg/g)
Quq = volumetric flow rate at standard conditions, dry basis (dscfm)
60 = conversion factor (min/hr)
Enme = cadmium emission rate (Ib/hr)

9. Cadmium emission rate (g/s)

E’ — mn Qs!d
&0 v_. \10°Y60)
mstd
Where:
My = cadmium collected in sample (total ug)
Vimstd = volume metered, standard (dscf)
Qg4 "= volumetric flow rate at standard conditions, dry basis (dscfm)
10° = conversion factor (ug/g)
60 = conversion factor (sec/min)
Egs = cadmium emission rate (g/s)

10. Cadmlum emission rate (Ton/yr)

, |(2.205x107 Cap
E =| 60) .
o [V J[ 10° ](Q‘"’)( {2000}

mstd
Where:
m, = cadmium collected in sample (total pg)
Vst = volume metered, standard (dscf)
2.205x10°2 = conversion factor (Ib/g)
108 = conversion factor (ug/g)
Quq = volumetric flow rate at standard conditions, dry basis (dscfm)
60 " = conversion factor (min/hr)
Cap = capacity factor for process (hours operated/year)
2000 = conversion factor (lb/Ton)
Eronsyr = cadmium emission rate (Ton/yr)

Prepared by Clean Al Engineering Proprietary Software
'SS Metals-1 Version 2008-12¢
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/Metals) Cadmium Sample Calcul:
= 1.1982 Hg

= 646134 dscf

= 2.205E-03 Ib/g

= 1.0E+06 pg/g

= 80,885 dscfm
= 60 min/hr
= 1.9845E-04 Ib/hr

= 1.1982 ug

= 64.6134 dscf

= 80,885 dscfm
= 1.0E+06 ug/g

= 60 sec/min
= 2.5000E-05 g/s

= 1.1982 ug

= 646134 dscf

= 2.205E-03 Iblg

= 1.0E+06 pg/g

= 80,885 dscfm
= 60 min/hr
= 8,760 hours/yr
= 2000 Ib/Ton
= 8.6920E-04 Ton/yr



Wheelabrator North Broward, Inc.

Clean Air Project No: 12218 USEPA Method 5/29 (Particulate/Metals) Cadmium Ssmple Calculations
Unit 2 FF Outlet
11. Cadmium emission rate - Fd-based ({b/MMBtu)
_( m, )(2.205x107 20.9
B =y 10° (. 20.9-0
mstd [EA ]
Where: '

m, = cadmium collected in sample (total yg) = 1.1982 ug

Vinstd = volume metered, standard (dscf) = 64.6134 dscf

2.205 x 10° = conversion factor (Ib/g) = 2.205E-03 1Ib/g

108 = conversion factor (ug/a) = 1.0E+06 yug/g

Fg = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,570 dscf/MMBtu

O, = proportion of oxygen in the gas stream by volume (%) 7.2 %

209 = oxygen content of ambient air (%) = 20.9 %

Erg = cadmium emission rate - Fd-based (Ib/MMBtu) = 5.9699E-07 Ib/MMBtu
12. Cadmium emission rate - Fc-based (Ib/MMBtu)

£ _( m, J(Z.ZOSXJO"](F)[IOO]

Fe - 6 c
V 10 co,
Where:

m, = cadmium collected in sample (total ug) = 1.1982 Hg

Vimsta = volume metered, standard (dscf) = 646134 dscf

2205 x 10° = conversion factor (Ib/g) = 2.205E-03 |Ib/g

10° = converslon factor (pg/g) = 1.0E+06 pg/jg

Fe = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 1,820 dscf/MMBtu

CO, = proportion of oxygen in the gas stream by volume (%) = 1.7 %

100 = conversion factor = 100

Ege = cadmium emission rate - Fc-based (Ib/MMBtu) = 6.3608E-07 Ib/MMBtu

Preparcd by Clean Alr Enginsering Proprietary Software
SS Melaks-1 Version 2006-12¢
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. LOGIC FOR TREATING DETECTION LIMITS

(mercury only)

1. Logic for Determining Total Blank {(my4,.8) 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 Mtetalg = Sum D, 1-6 Mrgtars = Sum D Mg = < Sum ND
ND=1x Mrotare = Sum D, 1-5 MTotats = SUumM D Myotale = < Sum ND
ND=0.5%x Mg =Sum D, 1-5 Mooers = Sum D Mygars = < 0.5 Sum ND

2. Logic for Determining Total Sample (myg,.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 Mygas =SumD, 1-5 Myota.s = Sum D Mrowrs = < Sum ND
ND=1x  Myga.s = Sum D, 1-5 Mrgars = < [Sum D + Sum ND] mqge.s = < Sum ND
ND=0.5x Mrga.s = Sum D, 1-5 Mrgans = < [SUMD+0.5 SUmMND miqge. = < 0.5 Sum ND

3. Logic for Determining Maximum Allowable Blank Correction {my_g_aiow) ‘

CASE 1 CASE 2 CASE 3
All 5 fractions are D. 1 to 4 sample fractions are ND All § fractions are ND
Mrotats = D MTotas = D Meropars = D
Rule . )
ND=0 Mraaiw=M29 Rule M1-gatow = M29 Rule’ M-1.g-aliow = 0
ND=1x  Mr.p.aow = M29 Rule Mr-palow = M29 Rule’ Mr.gaiow = 0
ND=0.5x Mi.g.aiow = M29 Rule Mr-paiow = M29 Rule’ M1.g-alow = 0

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

CASE 1 CASE 2 CASE 3
All 5 fractlons are D. 1 to 4 sample fractions are ND All 5 fractions are ND

Mrotars * Mr-g-aiow > MIN(MDL)  Mropas - Mrgaiow > MIN(MDL)  Mraia.s and Mr.g.aiew @nything

Rule

ND=0 Mg = Mroars - Mrgealiow My = M1otars = Mr-g-aliow My = < Mygans
ND=1x Mg = Mygiars = Mr.g-aliow My, = < [M1ota5 ~ Mr-g-aiow] My = < M1gars
ND=0.5x My = Mropars - Mr.paaliow My, = < [Mroais = Mr..aiow] M, = < Mygals

Definitions and Notes

CASE 4
Any type of fractions
M1otas = ND

Mr.palow = 0
M1.5-anow = 0
M1 aiow = 0

CASE 4
Any type of fractions
MTotals = Mr-p-atiow < MIN(MDL]

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

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

MDL = minimum detection limit.

D = Detectable quantity reported as D.

ND = Non-Detectable quantity reported at a value of ND.
MIN[MDL] = lowest quantity of all detection limits for 5 fractions.

Prepared by Clean Alr Engineering Proprictary Software
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Method 29 (Mercury) Mercury Analyte Calcutations

Unit 2 FF Qutlet ‘

USEPA Method 29 (Mercury)
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.

041113 134834
1. Total blank amount (ug) M
n
m!otaI—B = m,'_B
i=l
Where: .
Mypg = mercury amount in blank for Fraction 1b = <0.1000 Hg
Myye = mercury amount in blank for Fraction 2b = <0.2000 Hg
Maap = mercury amount in blank for Fraction 3a = <0.2000 Hg
M35 = mercury amount in blank for Fraction 3b = <0.5000 Mg
Ma. g = mercury amount in blank for Fraction 3¢ = <0.4000 Hg
Myotake = total amount of mercury in blank = <1.4000 Hg
2, Total sample amount (ug)
n
™M ol -5 = Z m;_s
i=1
Where: :
Myp.s = mercury amount in sample for Fraction 1b = <0.1000 ug
Myp-s = mercury amount in sample for Fraction 2b = 7.1159 ug
M3as = mercury amount in sample for Fraction 3a = <0.2000 Hg
M3p-s = mercury amount in sample for Fraction 3b = <0.5000 ug
Mac.s = mercury amount in sample for Fraction 3¢ = <0.4000 ug
Myctal-s = total amount of mercury in sample = 7.1159 ug
3. Allowable blank correction (ug)
mT—E—-nIIow = mlamI—B If mwmI—B £0.6
mT—E—-aIIow = W [06’ M]V (mmml—B ’ 005 X mlaml—S )] if mramI—B > 06
Where:
Migtat-B = total amount of mercury in blank = <1.4000 ug
Migtal-s = total amount of mercury in sample = 7.1159 ug
0.05 xMygns =5% of Myars = 0.3558 [¥s]
MAX = arithmetic operator that returns the maximum of two values
MIN = arithmetic operator that retums the minimum of two values
MY.B-allow = total allowable blank correction = 0.0000 Mg

NOTE: In this case, the second criteria applies.
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Unit 2 FF Qutlet

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

mn = mlolal—S - mT—B-alIow
Where: ‘
Myoiars = total amount of mercury in sample = 7.1159 ug
MT.B-allow = total allowable blank correction = 0.0000 Hg
m, = total mercury in sample corrected for allowable blank = 7.1159 ug

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

m.
_ )
m,; = (—}m" )
M otats

Where:
mpg = total mercury in sample corrected for allowable blank = 71189 . ug
Mip.s = mercury amount in sample for Fraction 1b = <0.1000 ug
Myps = mercury amount in sample for Fraction 2b = 7.1189 ug
M3a.s = mercury amount in sample for Fraction 3a = <0.2000 ug
Map.g = mercury amount in sample for Fraction 3b =  <0.5000 Hg
Mag = mercury amount in sample for Fraction 3c = <0.4000 Hug
Miotars = total amount of mercury in sample = 7.1159 Mg
Mp-1p = mercury comected for blank - prorated for Fraction 1b = <0.1000 ug
Mpop = mercury cormrected for blank - prorated for Fraction 2b = 7.1159 ug
M3, = mercury comrected for blank - prorated for Fraction 3a =  <0.2000 ug
Mp.3p = mercury corrected for blank - prorated for Fraction 3b = <0.5000 ug
Ma.ac = mercury corrected for blank - prorated for Fraction 3¢ = <0.4000 ug
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USEPA Method 29 (Mercury)
Mercury Sample Calculations

Sample data taken from Run 1

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

041113 134834

1. Mercury concentration (Ib/dscf) oM

m, | 2205x107
C, = .
Vsia 10

Where:
m, = mercury collected in sample (total pg) = 7.1159 ug
Vmstd = volume metered, standard (dscf) = 64.6134 dscf

2.205x10° = conversion factor (Ib/g)
10¢ conversion factor (ug/g)

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

Cqy = mercury concentration (Ib/dscf) 2.4284E-10 Ib/dscf

2. Mercury concentration (ug/dscm)

C, =[V’"" J(35.31)

mstd

Where:
m, = mercury collected in sample (total ug) = 7.1159 ug
Vinstd = volume metered, standard (dscf) = 646134 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Cqy = mercury concentration (ug/dscm) = 3.8887E+00 pg/dscm

3. Mercury‘concentraﬁon {mg/dscm)

m 35.31
C = | ——n_ | ="
s [de ][ 1000 J

Where:
mg = mercury collected in sample (total ug) = 7.1159 ug
Venstd = volume metered, standard (dscf) = 64.6134 dscf
35.31 = conversion factor (dscfldscm) = 35.31 dscf/dscm
1000 = conversion factor (ug/mg) = 1000 ug/mg
Ceq = mercury concentration (mg/dscm) = 3.8887E-03 mg/dscm
pared by Clean Alr F y Software
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Wheelabrator North Broward, Inc.
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4. Mercury concentration (ug/Nm3 dry)

C. =[ ik ](35.31)(m]

V usta 32 + 460
Where:

My = mercury collected in sample (total ug)

Vistd = volume metered, standard (dscf)

35.31 = conversion factor (dscf/dscm)

68 = standard temperature (°F)

32 = normal temperature (°F)

460 = °F to °R conversion constant

Csg = mercury concentration (ug/Nm3 dry)

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

_ 209 -x

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

Cyy = mercury concentration (Ib/dscf)
X = oxygen content of corrected gas (%)
0, = proportion of oxygen in the gas stream by volume (%)
20.9 = oxygen content of ambient air (%)
Coax = mercury concentration corrected to x% oxygen (Ib/dscf)

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

_ Y
C:dy ’ - Csd Cco
2

Where:
Cqg = mercury concentration (Ib/dscf)
y = carbon dioxide content of corrected gas (%)
CO, proportion of carbon dioxide in the gas stream by volume (%)

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

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

Ca = Csd (Qﬂd ]
0,
Where: -
Csu = mercury concentration (Ib/dscf)

Qg9 = volumetric flow rate at standard conditions, dry basis (dscfm)
Q. = volumetric flow rate at actual conditions (acfm)
C, = mercury concentration at actual gas conditions (Ib/acf)
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7.1159
64.6134
35.31
68
32
460

4.1732E+00

2.4284E-10
7.0
7.2
20.9

2.4638E-10

2.4284E-10
12.0
1.7

2.4906E-10

2.4284E-10
80,885
157.890

1.2440E-10

USEPA Method 29 (Mercury) Mercury Sample Calculations

Hg

dscf
dscf/dscm
°F

°F

pg/Nm? dry
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%
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dscfm
acfm

b/acf



Wheelabrator North Broward, Inc.

Clean Air Project No: 12218 USEPA Msthad 29 (Mercury) Mercury Sample Calculations

Unit 2 FF Outlet

8. Mercury emission rate (Ib/hr)

2.205 %1073
Epn = [V ][ 10° ( O, )(60)
msed

Where:
m, = mercury collected in sample (total ug) = 7.1159 Hg
Vinstd = volume metered, standard (dscf) = 646134  dscf
2.205x 102 = conversion factor (lb/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) = 80,885 dscfm
60 = conversion factor (min/hr) = 60 min/hr
E e = mercury emission rate (lb/hr) = 1.1785E-03 Ib/hr

9. Mercury emission rate (g/s)
E — mn Q 1d
g/s
v, \10° 360)

Where:
m, = mercury collected in sample (total ug) = 7.1159 Hg
Vmstd = volume metered, standard (dscf) = 646134 dscf
Qgig = volumetric flow rate at standard conditions, dry basis (dscfm) = 80,885 dscfm
10° = conversion factor (g/g) = 1.0E+06 pg/g
60 = conversion factor (sec/min) = 60 sec/min
Egs = mercury emission rate (g/s) = 1.4846E-04 g/s

10. Mercury emission rate (Ton/yr)
£ _[ ][2205“0-3]( 0.6 )(Capj
Tiyr = std
V. 10 2000

Where:
mp = mercury collected in sample (total ug) = 7.1159 g
Vinstd = volume metered, standard (dscf) = 646134 dscf
2.205x 10° = conversion factor (Ib/g) = 2205E-03 Ib/g
108 = conversion factor (ug/q) = 1.0E+06 ug/g
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 80,885 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 b/Ton
Eye = mercury emission rate (Ton/yr) = 5.1619E-03 Tonfyr
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Method 29 (Mercury) Mercury Sample Calculations
‘ Unit 2 FF Outlet

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

-3
£, [ 2.205:10 (5, 209
V.. 10 20.9-0,

Where:
Mg = mercury collected in sample (total ug) = 7.1159 [¥[s]
Vinstd = volume metered, standard (dscf) =  64.6134 dscf
2.205x10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
10° = conversion factor (ug/g) = 1.0E+06 pg/g
Fg = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,570 dscf/MMBtu
0O, = proportion of oxygen in the gas stream by volume (%) = 7.2 %
20.9 = oxygen content of ambient air (%) = 209 %
(= = mercury emission rate - Fd-based (Ib/MMBtu) = 3.5453E-06 Ib/MMBtu

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

-3
E, = m, | 2.205 x610 (Fc 100
V oa 10 co,

Where:
m, = mercury collected in sample (total ug) = 7.1159 [Vls}
Vinstd = volume metered, standard (dscf) = 646134 dscf
2.205x10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
10° = conversion factor (ug/g) = 1.0E+06 ug/g
Fe = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 1,820 dscf/MMBtu
CO, = proportion of oxygen in the gas stream by volume (%) = 11.7 %
100 = conversion factor = 100
Ege = mercury emission rate - Fc-based (Ib/MMBtu) = 3.7775E-06 Ib/MMBtu
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Wheelabrator
Clean Air Project No: 12218 EPA Method 1-4 Calculations
Unit 2 FF Outlet

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

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

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

041113 134903
1. Volume of water collected (wscf) N
-~ = (0.04706 )7, )
Where:
Vie = fotal volume of liquid collected in impingers and silica gel (m!) = 809.3 mi
0.04706 = jdeal gas conversion factor (ft* water vapor/ml or gm) = 004706  #3ml
Vustd = volume of water vapor collected at standard conditions (ft) = 38.09 #
2. Volume of gas metered, standard conditions (dscf)
AH
(1764XVM Emr + (Yd)
v B 13.6
mtd (460+7T,)
Where:
Phar = barometric pressure (in. Hg) = 29.80 in. Hg
T = average dry gas meter temperature (°F) = 87.98 °F
Vi = volume of gas sample through the dry gas meter at meter = 128.74 dcf
conditions (dcf)
Yq = gas meter correction factor (dimensionless) = 0.9972
AH = average pressure drop across meter box orifice (in. H,0) = 0.89 in. H,O
17.64 = standard temperature to pressure ratio (°R/in. Hg) = 17.64 °R/in. Hg
136 = conversion factor (in. H,0/in. Hg) = 13.6 in.H,0O/in. Hg
460 = °F to °R conversion constant = 460
Venstd = volume of gas sampled through the dry gas meter at standard = 123.424  dscf
conditions (dscf)
3. Sample gas pressure (in. Hg)
P P 5
= +| —
5 bar 13 6
Where
Poar = barometric pressure (in. Hg) = 29.80 in. Hg
Pq = sample gas static pressure (in. H,0) = -8.70 in. H,0
13.6 = conversion factor (in. H;O/in. Hg) = 136 in. H,0/in. Hg
Ps = absolute sample gas pressure (in. Hg) = 29.16 in. Hg
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4. Actual water vapor pressure at sample gas temperature less than 212°F (in. Hg)

18.3036 ;ﬁgﬁs—_%ﬁ

P, =
25.4
Where:

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

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

P, = P,
Where:

P = absolute sample gas pressure (in. Hg)

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

6. Moisture measured in sample {% by volume)

B _ Vw:ld

S

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

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

7. Saturated moisture content (% by volume)

p— PV
ws -
P.\'
Where:
P = 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
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Wheelabrator
Clean Air Project No: 12218 EPA Methad 1-4 Calculations

Unit 2 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
Buo = proportion of water measured in the gas stream by volume = 0.2358
B, = actual water vapor in gas = 0.2358
= 23.58 %
9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)

N, + CO =100 - CO, - 0,

Where:
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 11.9 %
0, = proportion of oxygen in the gas stream by volume (%) = 7.2 %
100 = conversion factor (%) = 100 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.91 %

10. Molecular weight of dry gas stream (Ib/Ib-mole)
M (0., 6 4 (4, 1O (o, 2 *CO)
d ~\Mco, o, Np+CO
(100) (100 (100)

Where:
Mcoz = molecular weight of carbon dioxide (Ib/Ib-mole) = 44.00 Ib/lb-mole
Mg2 = molecular weight of oxygen (Ib/Ib-mole) = 32.00 Ib/lb-mole
Myz+co = molecular weight of nitrogen and carbon monoxide ({b/lb-mole) = = 28.00 Ib/Ib-mole
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 11.9 %
0, = proportion of oxygen in the gas stream by volume (%) = 7.2 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.9 %
100 = conversion factor (%) = 100 %
My = dry molecular weight of sample gas (Ib/lb-mole) = 30.19 Ib/lb-mole

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

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

Where .
B, = proportion of water vapor in the gas stream by volume = 0.2358
My = dry molecular weight of sample gas (Ib/lb-mole) = 30.18 Ib/lb-mole
Miz0 = molecular weight of water (Ib/Ib-mole) = 18.00 Ib/lb-mole
M, = molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.31 Ib/Ib-mole
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12. Velocity of sample gas (ft/sec)

’ - (s, e, 7 [T e

Where:
K, = velocity pressure constant ‘ = 85.49
Cy = pitot tube coefficient = 0.81
Ms = wet molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.31 IbAib-mole
Ps = absolute sample gas pressure (in. Hg) = 29.16 in. Hg
T, = average sample gas temperature (°F) = 303.76 °F
AP = average square roots of velocity heads of sample gas (in. H,0) = 0.580 vin, H,0
460 = °F to °R conversion constant = 460
Ve = sample gas velocity (ft/sec) = 39.50 ft'sec

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

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

Where:
A = cross sectional area of sampling location (ff) = 6400
V, = sample gas velocity (ft/sec) = 39.50 fi/sec
60 conversion factor (sec/min) = 60 sec/min
Q, = volumetric flow rate at actual conditions (acfm) = 161,683 acfm

14. Total flow of sample gas (scfm)

0 ] 68+460
i 29. 92 T, +460

Where:
Q, = volumetric flow rate at actual conditions (acfm) = 151,683 acfm
P = absolute sample gas pressure (in. Hg) = 2916 in. Hg
29.92 = standard pressure (in. Hg) = 29.92 in. Hg
Ts = average sample gas temperature (°F) = 303.8 °F
68 = standard temperature (°F) = 68 °F
460 = °F to °R conversion constant = 460
Q, = volumetric flow rate at standard conditions, wet basis (scfm) = 102,199 scfm

15. Dry flow of sample gas (dscfm)

Q:Id =(Q:)(1_Bw)

Where:
B, = proportion of water vapor in the gas stream by volume = 0.2358
Qs = volumetric flow rate at standard conditions, wet basis (scfm) = 102,199 scfm
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 78,099 dscfm
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18, Dry flow of sample gas corrected to 7%0, (dscfm)

Q7 = (Q.rld 299 __02

209-7

Where:

Q14 = volumetric flow rate at standard conditions, dry basis (dscfm) = 78,099 dscfm
0, = proportion of oxygen in the gas stream by volume (%) = 7.2 %
20.9 = oxygen content of ambient air (%) = 20.9 %
7 = oxygen content of corrected gas (%) = 7.0 %
Qg7 = volumetric flow rate at STP and 7%0,, dry basis (dscfm) = 76,751 dscfm

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

Qui-ir = (Qs!d—rm'n )(60)

Where
Qstd-min = volumetric flow rate, english units (ﬁalmin) = 78,099 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Qe = volumetric flow rate, hourly basis (dscf/hr) = 4685952 dscfir

18. Metric Conversion of Gas Volumes (Qgy example)

(Q 60
Q std—metric - std—english

35.31
Where:
Qqg-english = volumetric flow rate, english units (ft¥/min) = 78,099  dscfm
35.31 = conversion factor {ft¥/m°) = 3531 #t¥/m?
60 = conversion factor (min/hr) = 60 min/hr
Qstd-metric = volumetric flow rate, metric units (m*hr) = 132,709  drystd m¥hr

19. Standard to Normal Conversion of Gas Volumes (Qg4 example)

_ 32 + 460
QNormal - (Qsld ~metric 68 + 460
Where:
Qgta-metrie = volumetric flow rate, metric units (dry std malhr) = 132,709 dry std m3hr
32 = normal temperature (°F) = 32 °F
68 standard temperature (°F) = 68 °F
460 = standard temperature in Rankine (68°F) = 460
Quormal = volumetric flow rate, metric units (dry Nm/hr) = 123,661  dryNmhr

Prepared by Clean Alr Englneering Proprietary Software
S$S CFDS Ver 2012-03
Copyrigint © 2011 Clsan Air Engineering Inc.



Wheelabrator
Clean Air Project No: 12218
Unit 2 FF Outlet

20. Percent isokinetic (%)

_ (0.09450)(T, + 460)¥,,...)

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

percent of isokinetic sampling (%)

21. Altemative Method 5 Post-Test Meter Calibration Factor

Y, _ Vg (0.0319)(T, +4f;)(28.96) WA,
m +_
Where: (AH@)(fzar 1 36)(Md)

<] = total sampling time (min)

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

Tm = average dry gas meter temperature (°F)
AHg = dry gas meter orifice coefficient
Phar = barometric pressure (in. Hg)
AH = average pressure drop across meter box orifice (in. H;0)
My = dry molecular weight of sample gas (Ib/lb-mole)
\IAHE,\,g " = average of square root of pressure drop across meter orifice
0.0319 = conversion constant
28.96 = molecular weight of ambient air (Ib/lb-mole)

136 = conversion factor (in. H,Ofin. Hg)
460 = °F to °R conversion constant
Yoo = altemative Method 5 post-test meter calibration factor
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0.9944

EPA Method 1-4 Calculations

in.

in. Hg
°F
dscf

ft/sec
min

%

min
dcf

°F

in. Hg

in. H,O
Ib/ib-mole
vin. H,0

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



Wheelabrator
Clean Air Project No: 12218 USEPA Method 23 (PCDD/PCDF) PCDD/PCDF Emissions Calculalions
Unit 2 FF Outlet

USEPA Method 23 (PCDD/PCDF)
PCDD/PCDF Emissions Calculations

Sample data taken from Run 1

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

Note: PCDD/F results may be presented in two formats - normally expected levels and the maximum possible levels. in the normal case, data

classifled as ND (non-detect) or EMPC (estimated maximum possible concentration) are not counted. In the Imum possible emissions
case, NDs and EMPCs are fully counlad. ga1t1s 135003
NM
Normal Case Maximum Case
(ND & EMPC =0) (ND & EMPC fully counted)
1. PCDDF concentration (ng/dscm)
m
C., =| —2|x35.31
mstd
Where:
m, = tolal mass for PCDDs and PCDFs (ng) = 1.9700E+01 ng 1.9800E+01 ng
Vinsw = volume metered, standard (dscf} = 123.4241  dscf 123.4241  dscf
35.31 = conversion factor (dscf/dscm) = 36.31 dscf/dscm 35.31 dscf/dscm
Ced = PCDD/F concentration (ng/dscm) = 6.6359E+00 ng/dscm 5.6645E+00 ng/dscm
2. PCDDF concentration (ng/Nm3 dry)
m 68 + 460
C,, =| 2 (35.31)(-—
. nstd 32 +460
Where:
mg = total mass for PCDDs and PCDFs (ng) = 1.9700E+01 ng 1.9800E+01 ng
Vined = volume metered, standard (dscf) = 123.4241  dscf 123.4241 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm 35.31 dscf/dscm
68 = standard temperature (°F) = 68 °F 68 °F
32 = normal temperature (°F) = 32 °F 32 °F
460 = °F to °R conversion constant = 460 460
Cey = PCDD/F concentration (ng/Nm3 dry) = 6.0483E+00 ng/Nm®dry  6.0790E+00 ng/Nm®dry

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

Ca = Cm (Q;ld]

o,
Where:
Cag = PCDD/F concentration (ng/dscm) = 5.6359E+00 ng/dscm 5.6645E+00 ng/dscm
Quq = volumetric flow rate at standard conditions, dry basis (dscm/h) = 132,709  dry std mhr 132,709 dry std m*/hr
Qa = volumstric flow rate at actual conditions (acm/h) = 257,746 actual m%hr 257,746 actual m¥/hr
Ca = PCDD/F TEQ concentration at actual gas conditions (ng/acm) = 2.9018E+00 ng/acm 2.9166E+00 ng/acm
4. PCDDF concentration corrected to x% O2 (ng/dscm exampie)
209-x
C.nLt = C.\':I
20.9-0,
Where:
Cea = PCDDIF concentration  (ng/dscm) = 56.6359E+00 ng/dscm 5.6645E+00 ng/dsem
X = oxygen content of corrected gas (%) = 7.0 % 7.0 %
[0} = proporiion of oxygen in the gas stream by volume (%) = 7.2 % 7.2 %
20.9 = oxygen content of ambient air (%) = 20.9 % 20.9 %
Caax = PCDD/F concentration (ng/dscm corrected to x% O,) = b5.7349E+00 ngldscm @  5.7640E+00 ng/dscm @
x% O, x% O,
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Clean Air Project No: 12218 USEPA Method 23 (PCDD/PCDF) PCDD/PCDF Emissions Calcuiations

Unit 2 FF Outlet

5. PCDDF concentratlon corrected to y% CO2 (ng/dscm example)

C., =C,|-Z
¥ co,
Where:
Cu = PCDD/F concentration (ng/dscm) = G5.6359E+00 ng/dscm
y = carbon dioxide content of corrected gas (%) = 12.0 %
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 11.9 %
Ceay = PCDDIF concentration (ng/dscm corrected to y% CO,) = 5.7073E+00 ng/dscm @
y% CO,
6. PCDDF Emission rate (Ib/hr)
m (60)
_ n -3
E,,, = (2.205x107°)Q,, )—109
mstd ( )
Where:
m, = total mass for PCDDs and PCDFs (ng) = 1.9700E+01 ng
Vinsid = volume metered, standard (dscf) = 123.4241 dscf
2.205 x 10° = conversion factor (Ib/g) =  2.205E-03 Ib/g
Quu = volumetric flow rate at standard conditions, dry basls (dscfm) = 78,099 dscfm
60 = conversion factor (mirvhr) = 60 min/hr
10° = conversion factor to convert from ng to grams = 1.0E+09 ng/g
Enme = PCDDF Emission rate (lb/hr) =  1.6492E-06 Ib/hr
7. PCDDF Emission rate (g/sec)
E = m n Q sed
gl v 60 x 10°
mstd
Where:
m, = total mass for PCDDs and PCDFs (ng) = 1.9700E+01 ng
Vinstd = volume metered, standard (dscf) = 123.4241 dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 78,099 dscfm
60 = conversion factor (sec/min) = 60 sec/min
10° = convarsion factor to convert from ng to grams = 1.0E+09 ng/g
Egrec = PCDDF Emisslon rate (g/sec) = 2.0776E-07 g/sec
8. PCDDF emission rate (Ton/yr) :
m, | 2.205x107 Cap
ETIyr = v 109 (Q:rdX60 2000
mstd
Where:
My = total mass for PCDDs and PCDFs (ng) = 1.9700E+01 ng
Vinew = volume metered, standard (dscf) = 123.4241 dscf
2.205 x 10 = conversion factor (Ib/g) = 2.205E-03 Ib/g
Qg = volumeitric flow rate at standard conditions, dry basis (dscfm) = 78.099 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) = 2,000 Ib/Ton
10° = conversion factor to convert from ng to grams = 1.0E+09 ng/g
Erpyr = PCDDF Emission rate (Ton/yr) = 7.2235E-06 TonAr
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5.6645E+00
120
11.9

6.7362E+00

1.9800E+01
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1.9800E+01
123.4241
78,099
60
1.0E+09
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1.9800E+01
123.4241
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78,099
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ng/dscm
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y% CO,
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Wheelabrator
Clean Air Project No: 12218
Unit 2 FF Qutlet

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

E Fd

m, 2.205x10"( 209
v, 10° “1209-0,

mstd

Where:

My,

Vma(d

= total mass for PCDDs and PCDFs (ng)
= volume metered, standard (dscf)

2.205x10° = conversion factor (ib/g)

= ratlo of gas volume to heat content of fue! (dscf/MMBtu)
= proportion of oxygen in the gas stream by volume (%)
= oxygen content of ambient air (%)

= conversion factor to convert from ng to grams

= PCDDF Emission rate (Ib/MMBtu)

10. PCDDF emission rate - Fc-based (Ib/MMBtu)

m_ ) 2205x107 ( 100

E Fe = .
Vm:ld 1 09 Coz
Where: ’
m, = total mass for PCDDs and PCDFs (ng)
Vinstd = volume metered, standard (dscf}
2.205x10° = converslon factor (Ib/g)
Fe = ratio of gas volume to heat content of fuel (dscf/MMBtu)
CO, = proportion of carbon dioxide in the gas stream by volume (%)
100 = conversion factor
10° = conversion factor to convert from ng to grams
Ege = PCDDFf Emission rate (Iib/MMBtu)
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1.9700E+01
123.4241
2.205E-03
9,570
7.2
20.9
1.0E+09

5.1533E-00

1.9700E+01
123.4241
2.2058-03
1,820
1.9
100
1.0E+09

6.4054E-09

ng

dscf

Ib/g
dscf/MMBtu
%

%

nglg

b/MMBtu

ng

dscf

Ib/g
dscf/MMBtu
%

ng/g

Ib/MMBtu

1.9800E+01
123.4241
2.205E-03
9,570
7.2
20.9
1.0E+09
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1.9800E+01
123.4241
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1,820
11.9
100
1.0E+09
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dscf
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%
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 2 FF Outlet

USEPA Method 26A (HCI)

Sampling, Velocity and Moisture Sample Calculations

EFA Method 1-4 Calculations

Sample data taken from Run 1

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

1. Volume of water collected (wscf)

V

wstd

Where:

Vlc

0.04706

sztd

= (0.04706 ), )

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

= volume of water vapor collected at standard conditions (ft3)

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

Where:

Yu
AH

17.64

13.6
460

Vmstd

AH
O ALRED A

(460+T,)

barometric pressure (in. Hg)

average dry gas meter temperature (°F)

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

= gas meter correction factor (dimensionless)

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

= standard temperature to pressure ratio (°R/in. Hg)

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

= °F to °R conversion constant

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

3. Sample gas pressure (in. Hg)

P

5

Where:
Pbar

13.6

P
=Pbar+ —
- 13.6

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

= absolute sample gas pressure (in. Hg)
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268.0

0.04706

12.61

29.75
74.71
41.32

1.0060
1.50
17.64
13.6
460

40.902

29.75
-9.80
136

29.03

041113 135102
K

ml
#3/mi

ft3

in. Hg
°F
dcf

in. H,O
°R/in. Hg
in.H,Ofin, Hg

dscf

in. Hg
in. H,O
in. HOfin. Hg

in. Hg



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

Unit 2 FF Outlet

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

P

v

Where:
Ts
18.3036
3816.44
273.15
46.13
254
5/9
32

P,

18.3036 - 3816 .44 ]

3(7,-32)+273.15-46.13

254

= average sample gas temperature (°F)
= Antoine coefficient

= Antoine coefficient

= temperature conversion factor

= Antoine coefficient

= conversion factor

= Fahrenheit to Celsius conversion factor
= temperature conversion (°F)

= vapor pressure, actual (in. Hg)

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

= P

s

= absolute sample gas pressure (in. Hg)

= water vapor pressure, actual (in. Hg)

6. Moisture measured in sample (% by volume)

BWO

14

wstd

(Vmsld + szld)

= volume of gas sampled through the dry gas meter at standard
conditions (dscf)
= volume of water collected at standard conditions (scf)

= proportion of water measured in the gas stream by volume

7. Saturated moisture content (% by volume)

pared by Clean Air
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= aBsolute sample gas pressure (in. Hg)
= water vapor pressure, actual (in. Hg)

= proportion of water vapor in the gas stream by volume at
saturated conditions

Proprietary Software

307.17
18.3036
3816.44

273.15

46.13
254
5/9
32

29.03

29.03

29.03

40.902

12.61

0.2357
23.57

28.03
29.03

1.0000
100.00

EPA Method 1-4 Cajculations
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°K

°’K

°’K

°K
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in. Hg
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%

in. Hg
in. Hg

%




Wheelabrator North Broward, inc.
Clean Air Project No: 12218 EPA Method 1-4 Calculations
Unit 2 FF Outlet

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

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

saturated conditions

Buo = proportion of water measured in the gas stream by volume = 0.2357
B, = actual water vapor in gas = 0.2357
= 23.57 %
9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)

N, +CO =100 - CO, - 0,

Where:
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 11.3 %
0O, = proportion of oxygen in the gas stream by volume (%) = 79 %
100 = conversion factor (%) = 100 %
N,+CO = proportion of nitrogen and COin the gas stream by volume (%) = 80.90 %

10. Molecular weight of dry gas stream (Ib/lb-mole)
co,) v (0,) (N, +CO)
M (2., )€, (41 1O (0 pre > =2
a (4 (100) 0, (100) (,.c0 (100)

Where:
Mcoz = molecular weight of carbon dioxide (Ib/lb-mole) = 44.00 Ib/lb-mole
Moz = molecular weight of oxygen (Ib/Ib-mole) = 32.00 Iblb-mole
Myz+co = molecular weight of nitrogen and carbon monoxide (Ib/lb-mole) = 28.00 Ib/Ib-mole
CO, = proportion of carbon dioxide in the gas stream by volume (%) = 11.3 %
0O, = proportion of oxygen in the gas stream by volume (%) = 7.9 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.9 %
100 = conversion factor (%) = 100 %
My = dry molecular weight of sample gas (Ib/Ib-mole) = 30.11 Ibflo-mole

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

Ms =(Md)(l_Bw)+(MH20XBw)

Where:
By = proportion of water vapor in the gas stream by volume = 0.2357
My = dry molecular weight of sample gas (Ib/lb-mole) = 30.11 1b/ib-mole
Muzo = molecular weight of water. (Iblb-mole) = 18.00 Ib/lb-mole
M, = molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.26 Ib/ib-mole
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 2 FF Outlet

USEPA Method 26A (HCI)
HCI Analyte Calculations

USEPA Method 26A (HCI) HC! 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.

1. Chloride to HCI conversion factor

K HC

Where:
MW,
MW,
n

Ker

MW 4
anWa_

= molecular weight of HCI (mg/mg-mole)
= molecular weight of chloride ion (mg/mg-mole)
= molar ratio of chloride to HCI

= conversion factor to convert mass Cl" to mass HC!

2. Total HCI collected (mg)

Mhyycy
Where;
KHCI
Sci
Vi
Sci2
Va
1000

Mycy

_ X(SC_HVI +Scr—zvz)
Hel 1000

= conversion factor to convert mass CI” to mass HCI
= chloride concentration of sample fraction 1 (mg/liter)
= liquid volume of sample fraction 1 (ml)

= chloride concentration of sample fraction 2 (mg/liter)
= liquid volume of sample fraction 2 (mi)

= conversion factor (mifiter)

= total HCI collected in sample (mg)
Note: Non-detects are treated as zero in summations.

36.461
35.453
1.0

1.028

1.028
2.3900
780.0
0.0000
0.0
1000

1.9164

041113 135119

@
mg/mg-mole
mag/mg-mole

mole Cl/mole HCI

malliter
mi
mgliter
mi
mifliter

mg

DEFINITION

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

3. Allowable blank subfraction (mg)

m,
m,
Where:
KHCl
Ba
Vi
Va
1000

My

(Vl + Vz)
1000
0 if By, < MDL

=K pya X Bg x

= conversion factor to convert mass Cl” to mass HC|
= chioride concentration of blank (mg/liter)

= liquid volume of sample fraction 1 (ml)

= liquid volume of sample fraction 2 (mf)

= conversion factor (mi/liter)

= allowable blank subtraction (mg)

Prepared by Clean Alr Englneering Proprielary Software
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Wheelabrator North Broward, Inc. :
Clean Air Project No: 12218 USEPA Method 26A (HCI) HCI Analyte Calculations
Unit 2 FF Outlet

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

My = My — My,

Where: . :
Mpc = total HCI collected in sample (mg) = 1.9164 mg
my = allowable blank subtraction (mg) = 0.0000 mg
My = fotal HCI collected, corrected for blank (mg) = 19163976 mg

5. Minimum detectable HCI (mg)

Myp, = Kye xMDL X‘(u_)

1000

Where:
K = conversion factor to convert mass CI to mass HCI = 1.028
MDL = minimum detectable chioride concentration = 0.0 mg/liter
vy = liquid volume of sample fraction 1 (ml) = 780.0 mi
vy = liquid volume of sample fraction 2 (ml) = 0 ml
1000 = conversion factor (ml/liter) = 1000 mi/liter
MyoL, = minimum detectable HCI (mg) = 0.00641472 mg

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

m, = MAXIMUM [m, or <m,,, |

Where:
my, = total HCl collected, corrected for blank (mg) = 1.9164 mg
MupL = minimum detectable HCI (mg) = 0.00641472 mg
m, = total HCI value used in emission calculations (mg) = 19163976 mg
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Method 26A (HCI) HCI Sample Calcuiations
Unit 2 FF Outlet

USEPA Method 26A (HCI)
HC1 Sample Calculations

Sample data taken from Run 1

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

041113 135119

1. HCI concentration (Ib/dscf) e

c _[ m, J[2.205 x10_3]

sd -
Y oa 1000
Where:

my = total HCI collected, corrected for applicable blank (mg) = 1.9164 mg

Vistd = volume metered, standard (dscf) = 40.9025  dscf

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

1000 = conversion factor (mg/g) = 1,000 mg/g

Csd = HCI concentration (Ib/dscf) = 1.0331E-07 Ib/dscf

2. HCl concentration (ppmdv)

m, (O.SSOJ 10°
Csd =
V... \ 1000 \ MW

Where:
my = total HCI collected, corrected for applicable blank (mg) = 1.9164 mg
Vimsts = volume metered, standard (dscf) = 409025  dscf
MW = molecular weight of HCI (g/g-mole) = 36.461 glg-mole
0.850 = conversion factor (dscf/g-mole) = 0.850 dscf/g-mole
1000 = conversion factor (mg/g) = 1,000 mg/g
10° = conversion factor (ppm) = 108 ppm
Ced = HCI concentration (ppmdv) = 1.0923 ppmdv

3. HCI concentration (ppmwv)

B

C =Cy|1-—2

¥ "’( 100

Where:

Caa = HCI concentration (ppmdv) = 1.0923 ppmdv
By = actual water vapor in gas (% v/V) = 235676 %viv
100 = conversion factor (%) = 100 %
Cu = HCI concentration (ppmwv) = 0.8348 ppmwv

Propared by Clean Alr Engineering Proprietary Software
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Outlet

USEPA Method 26A (HCI) HCI Sample Calculations

4. HCI concentration (mg/dscm)

m
C. =[ n ](35.31)
Vm.mi
Where:
m, = total HCI collected, corrected for applicable blank (mg) = 1.9164 mg
Vinstd = volume metered, standard (dscf) = 40.9025 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Ceq = HCI concentration (mg/dscm) = 1.6544 mg/dscm
5. HCI concentration (mg/Nm?® dry)
m 68 + 460
C,, = —-|(35.31) ————
Vo 32 + 460
Where:
mg = total HCI collected, corrected for applicable blank (mg) = 1.9164 mg
Vinstd = yolume metered, standard (dscf) = 40.9025 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
Cd = MCI concentration {(mg/Nm?® dry) = 1.7754  mg/Nm°>dry
8. HCI concentration corrected to x% O, (ppmdv example)
-C 209 —x
C.&dx - Msd
20.9-0,
Where: ’
Cyq = HCIl concentration (ppmdv) = 1.0923 ppmdv
X = oxygen content of corrected gas (%) = 7.0 %
0, = proportion of oxygen in the gas stream by volume (%) = 7.9 %
20.9 = axygen content of ambient air (%) = 20.9 %
Coax = HCI concentration corrected to x%0, (ppmdv) = 1.1634 ppmdv @ x%0,
7. HCI concentration corrected to y% CO, (ppmdv example)
Yy
C = -z
sdy sd C02
Where:
Cey = HCI concentration (ppmdv) = 1.0923 ppmdv
y = carbon dioxide content of corrected gas (%) = 12.0 %
CcO, = proportion of carbon dioxide in the gas stream by volume (%) = 113 %
Csay = HCI concentration corrected to y%CO2 (ppmdv) = 1.1651 ppmdv @ y%CO,
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§S EPA26-1 Version 2006-10b (Cf)

Caopyright ® 2006 Clean Alr Englnearing Inc.



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

Unit 2 FF Outlet

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

E . = [

Where:
m n
Vmstd
2.205x 10°
1000
Fq
0O,
20.9

Erq

m, ) 2.205 x 107 5 20.9
V.o 1000 “120.9-0,
= total HCI collected, corrected for applicable blank (mg)
= volume metered, standard (dscf)
= conversion factor (lb/g)
= conversion factor (mg/g)
= ratio of gas volume to heat content of fuel (dscf/MMBtu)

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

= HCl rate (Ib/MMBtu)

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

EF‘c :(

Where:
m,
Vms(d
2.205x 107
1000
Fe
CO,
100

Er

m, | 2.205 x10~* (F. 100
v 1000 1 co,

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

= conversion factor (Ib/g)

= conversion factor (mg/g)

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

= HCl rate (Ib/MMBtu)
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i

1t

1.9164
40.9025
2.205E-03
1,000
9,570

7.9
209

1.5834E-03

1.9164
40.9025
2.205E-03
1,000
1.820
11.3
100

1.6713E-03

mg

dscf

Ib/g

mag/g
dscf/MMBtu
%

%

Ib/MMBtu

mg

dscf

Ib/g

mg/g
dsct/MMBtu
%

Ib/MMBtu
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TONS OF REFUSE PROCESSED PER STACK TEST RUN LOG (2013)

WHEELABRATOR NORTH BROWARD

UNIT #1

Date Test Method # | Run# | Steam (Kib/hr)| Run Length (hr) | Trash Processed (tons)
3/19/2013 HCI 26A 1 184.5 1.00 339
3/19/2013 HCI 26A 2 183.7 1.00 33.8
3/19/2013 HCI 26A 3 184.2 1.00 33.9
3/19/2013 Particulate/Metals 5/29 1 184.0 227 76.8
3/20/2013 Particulate/Metals 5/29 2 183.7 2.20 74.3
3/20/2013 Particulate/Metals 5/29 3 183.7 2.18 73.6
3/20/2013 Metals (mercu 29 4 184.0 2.18 73.7

N/A Fluorides 13B 1 N/A N/A N/A

N/A Fluorides 13B 2 N/A N/A N/A

N/A Fluorides 13B 3 N/A N/A N/A

N/A Dioxins/Furans 23 1 N/A N/A N/A

N/A Dioxins/Furans 23 2 N/A N/A N/A

N/A Dioxins/Furans 23 3 N/A N/A N/A
U!IT #2 _ _ _ _ _ _ _

Date Test Method Run# |Steam (kib/hr)| RunLength:(hr)-| Trash Processed (tons)
3/21/2013 HCI 26A 1 183.6 1.00 338
3/21/2013 HCI 26A 2 184.2 1.00 339
3/21/2013 HCI 26A 3 183.7 1.00 338
3/19/2013 Particulate/Metals 5/29 1 184.2 2.22 752
3/19/2013 Particulate/Metals 5129 2 183.6 2.22 74.9
3/19/2013 Particulate/Metals 5/29 3 183.7 2.20 74.3
3/21/2013 Metals (mercu 29 4 183.9 2.35 79.4

N/A Fluorides 13B 1 N/A N/A N/A

N/A Fluorides 13B 2 N/A N/A N/A

N/A Fluorides 13B 3 N/A N/A N/A
3/19/2013 Dioxins/Furans 23 1 184.0 4.20 142.1
3/20/2013 Dioxins/Furans 23 2 184.2 4.32 146.2
3/20/2013 Dioxins/Furans 23 3 183.7 4.32 145.9

UI!IT #3 _ _ _ _ _

Date Test Method # | Run # | Steam (Kib/hr)[ Run Length (hr) | Trash Processed (tons)
3/20/2013 HCI 26A 1 185.6 1.00 34.1
3/20/2013 HCI 26A 2 182.8 1.00 3386
3/20/2013 HCI 26A 3 182.8 1.00 336
3/20/2013 Particulate/Metals 5129 1 183.4 2.25 759
3/21/2013 Particulate/Metals 5/29 2 184.3 2.20 74.5
3/21/2013 Particulate/Metals 5/29 3 184.3 2.20 745
3/21/2013 Metals (mercu 29 4 183.9 218 73.7

N/A Fluorides 13B 1 N/A N/A N/A

N/A Fluorides 13B 2 N/A N/A N/A

N/A Fluorides 138 3 N/A N/A N/A

N/A Dioxins/Furans 23 1 N/A N/A N/A

N/A Dioxins/Furans 23 2 N/A N/A N/A

N/A Dioxins/Furans 23 3 N/A N/A N/A

‘/Ietals: Cd (cadmium) Hg (mercury) Pb (lead)

Florides and Beryllium in 2016




Wheelabrator
NORTH BROWARD
Emission Test Log

T ———— e ve——— —_—— —————————
Date: 03/19/13 SDA INLET=[ SDA OUTLET[ . TOTAL [# [ER=[ 1O ~ LIME - FFOUT - - ID~>INL=ET |
Start Time: 8:15 - TEMBEER| - S ' N "~ CONC TEMP - DP - | PRESS
End Time: 9:15 '
Test DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
Unit1 26Arun1 | 481.19] 319.35| 30.57] 20.63 9.94 31.97] 298.38] 6.28] -8.67]
unt2  [__48825] __ 32007] 3111 2121 991 | 31.39] 250.95] 6.04] 9.22]
Unit3 [ 295.59] 320.65] 35.57] 25.44] 1013 27.46] 308.01] 6.31] -5.88]
'ECONO SHROLL - || SNCR - | . ST
OUT'TEMP |[.- AVG ° [|CHEM FLOW| . ~ FLOW
———— ———— 1
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
Unit 1 ( 191.69] 887.51| 838.00] 81.92| -0.11] 262.48| 1110.71] 17.33| 184.50)
Unit 2 ] 191.51] 889.70| 828.35| 77.97| -0.10] _0.00] 1151.90] ) 1.99| 184.03|
Unit 3 T 189.09] 891.50] 830.32] 74.17] -0.08] 282.69] 1161.59] 6.39] 181.73]

U1 lime (#/hr) 673.83
U2 lime (#/r) 671.31
U3 lime (#/hr) 686.53
Specific Gravity 1.108
Round Down 1.100 1.050
Round Up 1.110 1.150

()




Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 03/19/13 FF IDINLET |
Start Time: 9:48 DP PRESS
End Time: 10:48
Test DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
Unit 1 26Arun2 | 489.96| 320.27] 32.64| 22.82 9.81 30.05| 299.77] 6.25| -8.75|
Unit 2 ‘ [ 488.28] 319.52] 31.14] 2117] 997 31.57] 291.27] 6.08] 9.23]
Unit 3 [ 497.82| 319.81] 36.17] 26.09 10.09 27.06| 307.33| 6.39| -5.90}
FEEDH20 | SHOUT '"'_—HNAL STM | _TOTAR SHROLL |[ * SNCR : [
FLOW STMPRESS || TEMP " FLOW . AVG CHEM ELOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
Unit 1 L 190.94) 887.00| 832.29] 84.93| -0.10] 262.95| 1088.28] 11.38( 183.67|
_ 832,95 76.46] -0.09[ 0.00] 1132.60] 6.09] 185.76]
72.71] 0.09] 283.18) 7193.16] 7.15] 184.02]
U1 lime (#/hr) 661.72
U2 lime (#/hr) 672.73
U3 lime (#hr) 660.38
Specific Gravity 1.107
Round Down 1.100 1.050
Round Up 1.110 1.150

Page 1



Date:

Start Time:
End Time:

Unit 1
Unit 2

Unit 3

Unit 1
Unit 2

Unit 3

03/19/13
11:19

12:19

Test
26Arun 3

Wheelabrator
NORTH BROWARD
Emission Test Log

EBSSTOTAL | DIL WATER — FF__ | DINLET
"SLURRY FL FLOW DP _._ PRESS
DEG F DEG F GPM GPM GPM % DEG F " H20 "H20
L 494.06| 319.94| 33.33| 23.38] 995 29.65] 299.74 6.25| -8.73|
| 480.66| 320.21| 29.69| 19.77 9.93 33.24] 291.51] 6.25] -9.31|
[ 499.28| 320.06] 36.64| 2641|1022 26.99| 307.60] 6.39] -5.94]
“FEED H20 . | . ¢

| STEAM |
CHEM FLOW| FLOW

_ FEOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
l 190.50] 887.06| 826.52| 85.13] "~ -0.10] 263.17| 1113.14] 12.52] 184.23|
[ 191.06] 889.77] 830.19| 78.39] -0.09] 0.00] 1137.26] 3.92] 183.58|
| 191.46] 892.13| 831.79| 73.36| -0.09] 283.34| 1196.83] 8.75]| 183.93|
U1 lime (#/hr) 665.33
U2 lime (#/hr) 663.70
U3 lime (#/hr) 683.43
Specific Gravity 1.106
Round Down 1.100 1.050
Round Up 1.110 1.150

L)




Date: .
Start Time:

End Time:

Unit 1

Unit 2

Unit 3

Unit 1

Unit 2

Unit 3

03/19/13
12:58
15:14

Test
5/29 run 1

Wheelabrator
NORTH BROWARD
Emission Test Log

FF ID INLET
DP PRESS
DEG F DEG F GPM GPM GPM % DEG F "H20 "H20
[ 498.49| 320.12] 34.19] 21.36 12.83 37.49] 299.74] 6.27] -8.68|
[ 486.77] 320.13] 31.06] 17.99 13.07 41.18| 292.13] 6.24] -9.38|
[ 500.45] 320.12| 36.36| 23.41 12.96 35.23| 307.99[ 6.29| -5.60)
[ FURNACE [ STEAM |
' DRAFT . FLOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
| 190.62] 887.10| 829.23| 85.04/ -0.10| 263.48| 1101.70] 14.30] 183.99]
[ 191.61] 889.86] 830.30] 78.38| -0.11] 0.00] 1130.98] 2.74 183.94/
[ 190.93| 891.88| 828.20 73.15] -0.09] 283.53) 1196.42] 8.50| 183.90|
U1 lime (#/hr) 709.42
U2 lime (#/hr) 722.88
U3 lime (#/hr) 716.57
Specific Gravity 1.088
Round Down 1.080 0.833
Round Up 1.090 0.941

Page 1



Date:
Start Time:

End Time:

Unit 1

Unit 2

Unit 3

Unit 1

Unit 2

Unit 3

Wheelabrator

NORTH BROWARD
Emission Test Log

03/20/13 TOTAL FF | IDINLET I
7:43 SLURRY FL DP PRESS
9:55

Test DEG F DEG F GPM GPM GPM % DEG F " H20 * H20

5/29run2 | 508.21] 319.45| 38.51] 27.20 11.31 29.18} 300.49| 6.35| -9.35]

[ 502.86| 320.05] 36.88| 25.58 11.29 30.43] 292.25 6.34] -10.02|
| 495.04] 320.01| 35.73] 22.11 13.62 31.47| 307.76] 6.37| -5.89|

[ FEED H204g] “%2SH OUT || FIN,

ECONO

FLOWii | STM PRESS OUT TEMP
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
| 190.32] 887.04] 829.90| 89.%[‘; -0.23] 263.29] 1105.05] 11.73| 183.69|
[ 191.71] 889.91( 829.27| 84.18] -0.23 0.00] 1157.15] 4.01] 184.28]
I 191.84| 892.15| 830.63| 73.41] -0.10] 283.49| 1186.78] 7.64] 184.48|
U1 lime (#/hr) 680.55
U2 lime (#/hr) 679.65
U3 lime (#/hr) 819.63
Specific Gravity 1.096
Round Down 1.090 0.941
Round Up 1.100 1.050

()




Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 03/20/13
Start Time: 10:17

End Time: 12:28

SDAINLET [SDAOUTLET| TOTAL | DILWATER [ .TOTAL UME . | FFOUT . FF IDINLET |
TEMP ~ |  TEMP SLURRY FL FLOW - |.  LIME CONC TEMP DP PRESS |

Test DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
‘ 5/29 run3 500.46] 319.92| 38.18} 27.51 10.67 27.68] 300.38 6.40| -9.37|
i 505.09] 320.06| 37.52] 26.83 10.70 _ 28.14] 292.96| 6.32] -9.99|
%’ .
505.13| 320.27] 38.89] 27.92 10.97 I" 27.25] 309.01] 6.33] -4.61|
~FEED H20 3 ~ FURNACE ECONO SH ROLL - SNCR || - STEAM |
- FLOW FLOW OUTTEMP | AVG |CHEMFLOW| FLOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
Unit 1 ] 189.68| 886.97]  827.46] 91.61] -0.22| 263.11] 1124.08| 9.82| 183.73]
Unit 2 [ 191.78] 889.82| 829.03] 84.42| -0.23| 0.00[ 1163.06] 4.92] 184.09|
Unit 3 | 191.24] 892.01] 831.75| 76.32| -0.21] 283.17] 1208.93| 8.18| 183.74]
U1 lime (#/hr) 664.85
U2 lime (#hr) 666.83
U3 lime (#/hr) 683.73
Specific Gravity 1.099
Round Down 1.090 0.941
Round Up 1.100 1.050

Page 1



0L-a

Date:

Start Time:
End Time:
Unit 1

Unit 2

Unit 3

Unit1
Unit 2

Unit 3

Wheelabrator
NORTH BROWARD
Emission Test Log

03/20/13 LIME - FFOUT FF 1D INLET ’l
12:52 ‘CONC TEMP DP PRESS
15:03

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

29run4 | 504.80] 319.99] 38.33| 27.42 10.91 28.21] 300.49] 6.39| -9.25|

| 509.03] 320.38] 39.34] 25.46 13.89 27.62| 293.44] 6.38] -10.08]
[ 517.56] 320.28] 43.87| 32.53 11.33 24.63] 309.66} 6.35] -3.21|

|=FEED H20 | I FINAL'S’ AR | FURNACE | ECONO SHROLL || SNCR
FLOW : FLOW DRAFT OUT<TEMP AVG CHEM FLOW|
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
190.43] 887.02] 829.71] 90.36] -0.25] 263.38] 1137.83] 12.34| 184.01]
R SEDERN. “
| 191 13] 8§9.59| 829.62] 85.26] -0.24] 0.00] 1169.78] 2.24] 183.54]
[ 190.43| 891.66] 827.65| 80.46| -0.25| 283.16] 1200.76] 5.17| 183.42|
U1 lime (#/hr) 670.95
U2 lime (#hr) 853.88
U3 lime (#/hr) 696.78
Specific Gravity 1.098
Round Down 1.090 0.941
Round Up 1.100 1.050

)




Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 03/21/13 rso‘A INLET | SDA OUTLET[GZ TOTAL | DIL WATER |
Start Time:  7:54 TEMB:, | TEMP [ESLURRYFL | FLOW

End Time: 8.54

[»] INLET
PRESS

Test DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
Unit 1 [ 503.98| 320.25] 36.07] 23.90 12.18 33.62| 300.25| 6.17] -8.93]
Unit2 ~ 26Aruni1 | 500.97] 319.80] 36.13] 23.84 12.29 33.50] 293.54] 6.31] -9.96|
Unit 3 [ 508.25| 319.20] 40.54| 28.39 12.15 29.88| 307.40| 6.41 6.17|
|=F=E==E==D=?O SHOUT | FINALSTM NA STEAM
FLOW STM PRESS TEMP DRAFT f FLOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
Unit 1 [ 189.82| 886.99| 827.12| 86.10] -0.09] 262.66| 1166.46| 5.98] 183.47|
Unit 2 [ 191.53| 889.91| 829.45| 84.41] ' -0.10] 0.00] 1157.55] 5.79| 183.60|
Unit 3 | 192.72] 892.55| 835.47| 77.56 -0.09] 283.44| 1180.61] 4.93] 184.63]
U1 lime (#/hr) 699.63
U2 lime (#/hr) 706.25
U3 lime (#/hr) 698.18
Specific Gravity 1.092
Round Down 1.090 0.941
Round Up 1.100 1.050

Page 1



Date:
Start Time:

End Time:
Unit 1
Unit 2

Unit 3

Unit 1
Unit 2

Unit 3

03/21/13
9:15
10:15

Test

" 26Arun 2

Wheelabrator
NORTH BROWARD
Emission Test Log

e e el - = —_— . ===
|| SDAINLET |SDAOUTLET| TOTAL | DIL WATER TOTAL LIME FF OUT FF - ID'INLET
TEMP TEMP SLURRYFL | - FLOW LIME ~ CONC TEMP DP PRESS
—_—
DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
{ 507.23| 320.22] 36.92] 23.48 13.45 36.41| 299.49| 6.38| -9.13|
| 497.88| 319.90| 34.55| 21.00 13.55 38.76| 292.60| 6.31] 9.84]
| 504.63| 320.06| 39.11] 25.51 13.59 34.26I 307.31} 6.43| -6.37|

| -FEED'H20
FLOW

SHOUT -

1

"FINALSTM || TOTAIR | FURNACE_|[sECONO |E=SHIROL
TEMP_ | Fow | DRAFRZE| olr TEMP AVG

L |

SNCR || 9STEAM

®

STM PRESS | CHEM FLOW[ FLOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
n 187.91] 886.64] 829.74| 86.08| -0.08| 262.47| 1163.95| 3.94| 181.56|
| 191.68} 889.82] 826.65| 81.88| -0.09] 0.00] 1184.64| 4.51] 184.20|
{ 191.96] 892.39| 836.66] 76.27| -0.08| 283.12} 1190.61] 6.83| 184.08]
U1 lime (#hr) 718.31
U2 lime (#/hr) 723.97
U3 lime (#/hr) 726.15
Specific Gravity 1.085
Round Down 1.080 0.833
Round Up 1.090 0.941




Date:

Start Time:
End Time:

Unit1
Unit 2

Unit 3

Unit 1
Unit 2

Unit 3

Wheelabrator
NORTH BROWARD
Emission Test Log

03/21/13 FFOUT FF “ID INLET I
10:35 TEMP DP PRESS
11:35

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

[ 504.50] 320.45] 35.34| 21.88 13.46 38.13] 299.35| 6.34 -8.94|
26Arun3 | 502.91] 320.31| 36.08] 22.38 13.69 37.27| 292.75] 6.30] -9.88|
[ 501.06] 319.76| 37.13| 23.60 13.54 36.14| 307.02] 6.24| -5.88|

FEED H20

Rl P -l
| FLOW | STMPRESS | AVG CHEM ELOW
KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F GPH KLBs/hr
188.81 886.84] 828.38] 85.48] -0.09] 262.59] 1169.21] 3.86] 182.44]
: 191.61 % 890.32] 838.08] 83.17| -0.09] 0.00] 1192.36] 11.64] 183.66}
[ 191.63] 892.20] 828.71] 74.27] -0.09] 283.18] 1182.74| 8.45| 184.51|
U1 lime (#/hr) 717.51
U2 lime (#/hr) 730.26
U3 lime (#/hr) 721.80
Specific Gravity 1.085
Round Down 1.080 0.833
Round Up 1.090 0.941

Page 1



Wheelabrator
NORTH BROWARD
Emission Test Log

)

Date: 03/19/13 ":sDA INLET |SDAOUTLET| TOTAL. | DILWATER STAL | - LIME
Start Time:  7:54 TEMP TEMP | SLURRYFL | -FLow | - uME |- conc TEMP
End Time: 10:07
Test DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
Unit 1 | 484.16] 319.79] 31.15] 21.10] ___10.05 31.45] 298.60] 6.31] 8.70)
Unit2  5/29run1 | 480.58] 320.11] 3146 _ 2151|005 31.12] 2971.05] 6.16] —-9.35|
Unit 3 O 49531] __ 320.35] 35.59] 25.30] _ 10.22 27.57] 307.68] 6.33] -5.87]
FINALSTM | TOTAIR || FURNACE | ECONO | SH ROLL [ SNER
TEMP: || - FLOW- || DRAFT || outTEMP | AVE CHEM FLOW[  FLOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
Unit 1 | 191.29] 887.20] 20.10] 262.76] 1088.50] 15.16] 184.11|
: R e ) .
Unit2 ] 197.71] 889.66] ” 0.10] 0.00] ____1154.36] —3.71] 184.19]
Unit 3 [ 18939 891.42] 828.04] 73.14] 20.09] 282.95] 1172.29] " 6.53] 182.33)
U1 lime (#/hr) 680.36
U2 lime (#hr) 673.75
U3 lime (#hr) 691.72
Specific Gravity 1.108
Round Down 1.100 1.050
Round Up 1.110 1.150




Date:
Start Time:
End Time:
Unit 1

Unit 2

Unit 3

Unit 1
Unitz

Unit3

Wheelabrator
NORTH BROWARD
Emission Test Log

03/19/13 SDAINLET [SDAOUTLET| TOTAL DIL WATER TOTAL LIME FFOUT FF ID INLET
10:35 TEMP TEMP SLURRY FL FLOW LIME CONC TEMP . DP PRESS
12:48 _

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

[ 493.48| 320.07] 33.27] 23.28 9.99 29.97] 299.70] 6.23] -8.72]
529run2 | 479.70] 319.91] 29.33] 19.18] _ 10.15 34.03| ' 291.03] .19} ’-9.27J
N 497.98] 320.00] 36.09| 25.63 10.46 27.65] 307.39] 6.36] -5.24]
| FEED H20 SH OUT. FINAL STM || TOT AIR © ECONO SHROLL || SNCR STEAM
FLOW STM PRESS TEMP FLOW DRAFTx- |- OUT TEMP AVG CHEM FLOW]| = FLOW _
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
[ 190.10! . ﬂ%a.eﬂ 82591] _ 85.35] -0.10] 262.97] 1114.70] 12.93] 183.95]
[ 791.13| 889, 829.40]_ 77.79] 5.10] 0.00] T134.21] 3.17] 183.64)
T 7g743] 89189  831.20] 72.90] 0.10] 283.14] 7168.95] 8.70] 183.97]
U1 lime (#hr) 661.56
U2 lime (#/hr) 671.96
U3 lime (#/hr) 692.67
Specific Gravity 1.105
Round Down 1.100 1.050
Round Up 1.110 1.150

Page 1



Date:
Start Time:

End Time:
Unit 1
Unit 2

Unit 3

Unit 1
Unit 2

Unit 3

Wheelabrator
NORTH BROWARD
Emission Test Log

- e — —————————
03/19/13 SDAINLET |SDAOUTLET| TOTAL DIL WATER TOTAE~ LIME FF OUT FF IDINLET }
13:25 TEMP TEMP  |. SLURRY FL FLOW LIME CONC TEMP DP PRE:
15:37 {
Test DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
[ 499.31] 320.07| 34.42] 21.29 13.13 38.15| 299.82] 6.30 -8.72|
5/29run3 | 488.0.’§l 320.16| 31.35] 17.98 13.36 41.77] 292.31] 6.22] -9.36|
| 501.56| 320.23| 36.72] 23.47 13.25 35.73] 308.15] 6.33] -5.70|
| FEED H20 SHOUT TOT AR FURNACE ECONO SNCR || STEAM:
FLOW STM PRESS FLOW . DRAFT OUT TEMP CHEM FLOW FLOW
KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F GPH KLBs/hr
| 190.24| 886.94| 827.54| 85.25| -0.10] 263.41] 1106.33] 15.41| 183.93|
| 191.37| 889.69] 829.71] 78.97| -0.10] 0.00] 1132.93] 2.33] 183.66]
| 190.89] 891.75| 828.20] 73.64| -0.09| 283.45| 1203.30! 8.16] 183.74]
U1 lime (#/hr) 713.70
U2 lime (#/hr) 726.40
U3 lime (#/hr) 720.05
Specific Gravity 1.087
Round Down 1.080 0.833
Round Up 1.090 0.941

()




Date:
Start Time:
End Time:
Unit 1

Unit 2

Unit 3

Unit 1

Unit 2

Unit 3

Wheelabrator
NORTH BROWARD
Emission Test Log

—_— e — -
SDA OUTLET| TOTAL DIL WATER TOTAL LIME" FF OUT FF ID INLET
<TEMP SLURRY FL FLOW CIME CONC TEMP DP PRESS
DEG F GPM GPM GPM % DEG F " H20 " H20
320.31] 36.58| 22.17 14.41 37.30] 299.34] 6.32] -8.93|
320.11] 34.52| 20.77 13.75 39.48] 292.65| 6.32] -9.70|
320.15] 37.69] 23.63 14.06 36.15| 307.96| 6.33 -5.70]

[ FURNACE [ ECONO

_DRAFT__[[€out TEMP

el 9
AVG___ [[cHEM FLow| FLOW

Page 1

DEG F DEG F KSCFM "H20 DEG F DEG F GPH KLBs/hr
886.76| 827.79] 86.17| -0.10] 262.73] 1192.85| 2.81] 183.21]
889.79] 831.00| 81.11] -0.10] 0.00] 1187.49} 12.29] 183.89|
891.86] 828.79| 74.68| -0.09] 283.04] 1187.89| 8.20| 183.86|

U1 lime (#hr) 760.27
U2 lime (#hr) 725.42
U3 lime (#/hr) 742.04
Specific Gravity 1.084
Round Down 1.080 0.833
Round Up 1.090 0.941



Date:

Start Time:
End Time:

Unit 1

Unit 2

Unit 3

03/19/13
10:16
14:38

Test

23run1

Wheelabrator

NORTH BROWARD
Emission Test Log

—_— —————————— —_— e e e —

SDAINEET [SDAOUTLET| TOTAL DIL WATER TOTAL LIME FF OUT FF ID INLET [
TEMP TEMP SLURRY'FL FLOW LIME CONC TEMP DP PRESS
DEG F DEG F GPM GPM GPM % DEG F " H20 " H20

[ 494.96] 320.04] 33.48| 22.43 11.05 32.91] 299.69] 6.26| -8.71|
| 482.99] 319.98| 30.15] 18.91 11.24 36.51] 291.44| 6.23] -9.35|
| 498.48| 319.98] 36.04] 24.66 11.38 30.62| 307.54] 6.32| -5.38|
e ———

FEED/H20 SH.OUT I FINAL STM || TOT AIR FURNACE ECONO | SHROLL SNCR " STEAM
FLO STM'PRESS TEMP FLOW DRAFT OUT TEMP AVG CHEM FLOW FLOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr

| 190.40] 887.01] 828.54] 85.05| -0.10] 263.21] 1104.12] 12.64| 183.96/
191.85] 889.80] 831.14] 77.78] -0.10] 0.00] 1132.71] 3.33] 184.0Q]
191.41] 891.95| 829.93] 72.72] -0.09] 283.33| 1193.56| 8.57] 184.07|
U1 lime (#hr) 688.20
U2 lime (#/hr) 699.81
U3 lime (#/hr) 708.84
Specific Gravity 1.099
Round Down 1.090 0.941
Round Up 1.100 1.050

@




Wheelabrator
NORTH BROWARD
Emission Test Log

e ———
Date: 03/20/13 DIL=WATER TOTAL LIME FFOUT FF ID INLET |
Start Time: 7:40 FLOW LIME CONC TEMP DP PRESS
End Time: 11:59
Test DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
Unit 1 ) | 504.61] 319.63| 38.56| 27.45 11.11 28.47| 300.52] 6.37| -9.38|
Unit 2 23run2 | 503.83| 320.04] 37.09] 26.06 11.03 29.57]| 292.54| 6.32] -10.00]
Unit 3 | 498.88| 320.13] 36.90| 24.54 12.36 29.84] 308.26| 6.35] -5.69|
 FEED,H20_| SHOUT | FINALSTM | R || FURNACE || ECONO SH ROLL SNCR STEAM- |
#al| STMPRESS | TEMP | OUT TEMP AVG CHEM FLOW| FLOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
Unit 1 [ 189.97] 886.89] 829.30] 90.84/ -0.23| 263.07] 1112.04] 11.07] 183.57]
191.67| 889.78| 829.31] 84.37| -0.23| 0.00] 1159.30| 4.49] 184.15]
191.43| 891.98 831.37| 74.80] -0.14] 283.21] 1195.15] 7.89] 184.02]
U1 lime (#/hr) 677.76
U2 lime (#/hr) 672.67
U3 lime (#hr) 753.89
Specific Gravity 1.097
Round Down 1.090 0.941
Round Up 1.100 1.050

Page 1



Date:
Start Time:

End Time:
Unit1
Unit 2

Unit 3

Unit 1
Unit 2

Unit 3

03/20/13
12:21
16:40

Test

23run 3

Wheelabrator
NORTH BROWARD
Emission Test Log

" SDAINLET [SDAOUTLET| TOTAL, [-DILWATER [. "TOTAL “DIME- | FFOUT |} FF- ID INLET I
L__TEMP TEMP | SLURRY FL | =~ FLOW: - LIME - CONC TEMP .. |~ DP PRESS
DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
| 505.31] 320.04] 38.31] 27.39 10.92 28.30] 300.47| 6.38] -9.23|
1 508.82] 320.09] 39.09] 25.00 14.09 27.79] 293.51| 6.32] -10.02|
| 516.63] 320.03| 43.38] 31.59 11.79 24.97| 309.47| 6.43| -2.95|
— i _— ———————————
-FEEDH20 | SHOUT FINAL STM: “A SHROLL |- SNCR -STEAM
- FLOW | ‘'STM PRESS TEMP - FLOW A AVG _ |[CHEMFLOW| FLOW.
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
N 190.25] 886.88| 828.76] 90.20] 0.25| 263.45] 1142.39) _10.41] 183.90|
] 191.34] 889.52] 820.87] 84.94 -0.25] 0.00] 1166.67| —1.99] 183.69]
| 190.73] 891.66] 827.38] 79.50| -0.24] 283.20! 1206.08| 5.33] 183.86|
U1 lime (#/hr) 670.91
U2 lime (#/hr) 865.35
U3 lime (#/hr) 724.38
Specific Gravity 1.098
Round Down 1.090 0.941
Round Up 1.100 1.050

L)




le-a

Date: 03/20/13

Start Time: 8:13

End Time: 9:13
Test

Unit 1

Unit 2

Unit 3 26A run 1

Wheelabrator
NORTH BROWARD
Emission Test Log

- —  —— ————— — —————— e —————————————————————————
SDA INLET |SDAOGUTLEr| TOTAL DIL WATER 1D INLET
TEMP TEMP | SLURRYFL | ' FLOW PRESS
DEG F DEG F GPM GPM GPM % DEG F "H20 "H20
509.46| 320.10] 38.68] 27.40 11.28 29.12] 300.75| 6.35| -9.42|
502.97| 320.09| 37.06] 25.75 11.31 30.34] 202.15] 6.35| -10.08]
493.52| 319.51| 34.98] 21.81 13,17 32.19| 307.47] 6.31] -5.75|
STEAM
CHEM FLOW FLOW
KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F GPH KLBs/hr
887.58] -0.25| 263.33] 1100.44| 11.52| 183.71]
-0.25| 0.00] 1158.20] 4.04] 184.74|
-0.09| 283,55| 1188.07| 7.69| 185.63|
U1 lime (#/hr) 677.55
U2 lime (#hr) 679.49
U3 lime (#/hr) 79149
Specific Gravity 1.096
Round Down 1.090 0.941
Round Up 1.100 1.0580

Page 1



Date:

Start Time:

End Time:

Unnt 3

Z2¢-da

Unit 1

Unit 2

Unit 3

03/20/13
9:39
10:39

Test

A

Wheelabrator
NORTH BROWARD
Emission Test Log

o

" SDA INLET- | SDA OUTLET| TOTAL DIL WATERE] TOTAL LIME FF OUT FF INLET
TEMP .| TEMP SLURRY FL FLOW LIME CONC TEMP DP PRESS
DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
| 501.58] 319.71] 38.63] 27.72 1091 | 28.33] 300.53] 6.40] -9.45]
) 319.89] 36.86] 25.86 11.00 29.68] 292.28] 6.35] -9.97]
[ 501 37| 320.57] 38.05] 26.46 11.59 28.84]  308.60] 6.38] 6.01]
| FEED H20 | SHOUT | FINAL sm v || TOTAR FUR IACE | ECONO || SH:ROLL SNCR | STEAM
FLOW STMPRESS || TEMP [ FLOW | _ || OUTTEMP || AVG _ CEM FLOW FLOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
[ 189.93] 886.17] 831.62| 91.97] -0.20] 262.22| 1120.62] 11.01] 183.01)
( 191.06] 889.03] 827.83| 84.36] -0.20] 0.00] 1161.76] 5.05] _183.71]
] 190.21] 891.18] 832.74] 77.15] -0.10] 282.29] 1194.59] 7.90] 182.81|
U1 lime (#/hr) 666.56
U2 lime (#/hr) 671.98
U3 lime (#/hr) 707.85
Specific Gravity 1.097
Round Down 1.090 0.941
Round Up 1.100 1.050




€2-a

Date:

Start Time:

End Time:

Unit 1
Unit 2

Unit 3

Unit 1
Unit 2

Unit 3

Wheelabrator

NORTH BROWARD

Emission Test Log

03/20/13 || SDAINLET |SDA OUTLET|  TOTAL | DILWATER | 1
TEMP :

~ IDINLET |

11:00 TEMP SLURRYFL | FLOW LIME PRESS
12:00
Test DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
| 501.81] 319.92] 38.41| 27.82 10.59 27.48] 300.60] 6.40| -9.36|
( 505.95| 319.95] 37.60] 26.98 10.61 28.07] 293.12| 6.27| -9.97|
26Arun3 | 505.33| 320.92] 39.03| 28.09 10.94 27.13} 309.42[ 6.32] -4.92|

SHOUT FINAL STM |
| STM PRESS I TEMP

~ ECONO | SHROLL || SNCR | STEAM
L out TEMP AVG I‘-IEM FLOW ‘

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
| 189.82] 886.96] 263.34] 1116.04] 10.01] 184.17)
[ 192.39] 889.92| 0.00] 1158.83] 4.96] 184.48|
[ 190.03] 891.59] 829.18] 77.54] -0.25| 283.39] 1202.18] 7.93] 182.82]
U1 lime (#/hr) 659.83
U2 lime (#/hr) 661.54
U3 lime (#/hr) 681.83
Specific Gravity 1.099
Round Down 1.090 0.941
Round Up 1.100 1.050

Page 1



Wheelabrator
NORTH BROWARD
Emission Test Log

()

Date: 03/20/13 TOTAL FF - | IDINLET -
Start Time:  12:35 LIME' DP PRESS
End Time: 14:50
Test DEG F DEG F GPM GPM GPM % DEG F " H20 "H20
Unit 1 L 504.79| 319.96| 38.45] 27.68 10.78 28.03 300.55] 6.37| -9.24|
Unit 2 O 508.19] 320.19) 38.97| _2539] 13.58 27.64 293.35 _6.34] -10.01
Unit 3 5/29run1 | 516.38| 320.28| 43.49] 31.34 12.15 24.76| 309.58| 6.40] -3.28]
¢
X I ~ SHOUT N/ -~ TOTAIR SH ROLL SNCRt. || STEAM |
i _STM PRESS o FLOW - AVG || cHEM FLOW]. - FLOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr

Unit 1 6.9 829.02] 90.54| -0.25] 263.39| 1136.55| 12.19| 183.90|
R s Ly " i
Unit 2 829.10] 85.07| -0.25| 0.00] 1164.76] 2.23] 183.40)
Unit 3 [ 190.63| 891.70{ 828.74] 80.20] -0.24] 283.17| 1202.11} 5.29| 183.40]

U1 lime (#/hr) 664.24

U2 lime (#/hr) 836.74

U3 lime (#/hr) 748.78

Specific Gravity 1.098

Round Down 1.090 0.941

Round Up 1.100 1.050




62-ad

Date:
Start Time:

End Time:

Unit 1

Unit 2

Unit3

Unit1 =
Unit 2

Unit 3

03/21/13
7:42
9:54

Test

5/29 run 2

Wheelabrator
NORTH BROWARD
Emission Test Log

e e ———— —
"DILWATER | -~ TOTAE*"[" LIME F FF OUT - FF ~ IDINLET -
_FLOW LINE . CONC | TEmMP DP _PRESS I
DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
N 504.69| 320.20] 36.19] 23.57 12.62 34.79| 299.88] 6.23| -8.98|
{ 500.12] 319.83] 35.67| 22.91 12.77 35.35] 293.44] 6.27] -9.38|
[ 506.77] 319.57] 40.07| 27.29 12.78 31.46] 307.35| -6.31]
SHOUT | [ TOTAIR || FURNACE | ECONO .| SHROLL SNCR Ti
__| STM.PRESS _FLOW - DRAFT OUT TEMP . AVG CHEM FLOW FLOW
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
: : 189.96] 887.14] 829.19! 86.23] _-0.10] 262.61] 1171.30] 5.25] 183.38]
' ‘ 191 .66'[ 7 890.04] 829.29] 83.50| -0.10] 0.00] 1168.59] 5.48] 183.89]
[ 192.36] 892.56| 836.10] 77.34] -0.09] 283.36] 1181.39] 184.26)
U1 lime (#/hr) 706.65
U2 lime (#/hr) 714.86
U3 lime (#/hr) 715.47
Specific Gravity 1.089
Round Down 1.080 0.833
Round Up 1.090 0.941

Page 1



92-a

Wheelabrator
NORTH BROWARD
Emission Test Log

— T ————— B e e S ——— e — e e
Date: 03/21/13 SDA INEET |SDA OUTLET| TOTAL DILWATER | TOTAL LIME FFOUT |[|.  FF ID INLET
Start Time: 10:15 TEMP TEMP SLURRY:FL FLOW LIME CONC TEMP DP - PRESS
End Time: 12:27
Test DEG F DEG F GPM GPM GPM % DEG F " H20 " H20
Unit 1 [ 504.52| 319.89] 35.13| 20.97 14.16 38.45] 299.22| 6.34] -8.89|
Unit 2 ] 500.42] 319.91] 35.04] 21.45 13.59 38.45 292.45| 6.30] -9.78|
Unit 3 5/29run3 | 502.05] 319.80] 37.46| 23.78 13.68 35.96] 307.20{ 6.23] -5.39|
OUT TEMP
KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
Unit 1 | 180.08| 887.39| 828.14| 83.88] -0.10] 262.64| 1177.34] 4.95| 183.72|
el .

Unit 2 : [ 191.80| 890.34| 830.58i 82.22] -0.10{ 0.00] 1192.07| 11.08] 184.10|
Unit 3 | 191.60| 892.53] 829.70] 74.58| -0.09] 283.16] 1183.41] 7.69] 184.34|

U1 lime (#/hr) 753.84

U2 lime (#/hr) 723.47

U3 lime (#hr) 728.23

Specific Gravity 1.085

Round Down 1.080 0.833

Round Up 1.090 0.941

()




Date:

Start Time:

End Time:

Unit 1

Unit2

Unit 3

B b S

AT
SRR ok M8

03/21/13
12:41
14:52

Test

29run 4

R R

AT Tl A

HETHL

Wheelabrator
NORTH BROWARD
Emission Test Log

- e ——— —— e e e
|| SDAINLET [SDA.OUTLET|' TOTAL DIL WATER TOTAL LIME FF OUT FF ID INLET
TEMP TEMP ‘SLURRY FL FLOW " LIME CONC TEMP DP PRESS
DEG F DEG F GPM GPM GPM % DEG F " H20 "H20
[ 509.22] 320.04] 36.76] 23.07 13.69 37.24] 299.28] 6.30] -8.91]
| 500.39] 320.04] 34.81] 20.99 13.81 39.30] 292.49| 6.33] -9.71|
| 504.26 320.12| 38.05| 23.84 14.21 35.92| 307.99| 6.37| -5.90|
| REED H20 TOTAIR | FURN ot EL [ SHROLL | SNCR
- FLOW TEMP || FLOW |§| DR/ ) AVG [|CHEMF CHEM FLOW FLow
KLBs/hr DEG F DEG F KSCFM "H20 DEG F DEG F GPH KLBs/hr
[ 189.21] 886.81] 829.29| 85.78| -0.10] 262.73| 1190.02] 2.69| 182.77|
191 90| 889.87| 831.52] 80.85| -0.10] 0.00] 1182.48] 10.74] 183.96]
891.88] 828.56] 74.74] -0.10] 283.03] 1186.04] 8.67] 183.90]
U1 lime (#/hr) 720.59
U2 lime (#/hr) 727.07
U3 lime (#/hr) 748.23
Specific Gravity 1.084
Round Down 1.080 0.833
Round Up 1.090 0.941

Page 1



Plant Name: MBWD Page: 1
General Average Report
Reporting Period: 03/19/2013 to 03/19/2013
8ite Name: UNIT1 Time of Report: 03/21/13 15:15
Data Averaging Type:s &m g / ;q n— ON ‘ Rolling Average Intexval: 1 '

OPACITY1

Date Time (PERCENT )
03/19/13 12354
13:00
13:06
13:12
13118
13:24
13:30
13:36
13:42
13:48
13:54
14:00
14106
14:12
14:18
14124
14130
14:36
14142
14148
14154
15:00
15306

H H M KM KHKHMHRMEREMEREREEKHREOOKROOOOOO O

Average = 1
Geometric Avg. = 1
Maximun = 1
Kinioun o 0
Possible Values = 24
Included Values = 24
Total = 13

excluded values (missing, 00C, invalid, sugpect)
- misping

- out-of-control

- invalid

- sugpect

exceedance

- stack not operating

- invalid (PADER)

- migging data substituted

-999 - mimsing value

-888 - value could not be calculated

q W 5N K W e A
1




Plant Name: NBWD Page: 1
General Average Report
Reporting Period: 03/20/2013 to 03/20/2013
te Name: UNIT1 Time of Report: 03/21/13 15116
‘ta Averaging Type: 6m §/ A pon 2~ Rolling Average Interval: 1
OPACITY1
Date Time (PRRCENT )

03/20/13 07:42
07:48

07154

08:00

08:06

08:12

0g:18

08:24

08:30

08:36

08:42

08:48

08154

09:00

09:06

09:12

09:18

09:24

09:30

09:36

09542

09548

09:54

HF NN HKEHEPB P FHEREBREHBERRB B B 5B

Average = 1
ometrio Avg. o 1
Maxinmum o 2
Minimum « 1
Posaible Values o 23
Included Values o 23
Total 28

exoluded values (missing, 00C, invalid, sguspect)
- migeing

- out-of-goatrol

- invalid

- pugpeot

exceedance

- ptack not operating

- invalid (PADER)

- missing data substituted

-999 - missing wvalue

-868 - value oould not be calculated

q B M R 0 H A
1



Plant Name: NBWD Page: 1
General Average Report
Reporting Paeriod: 03/20/2013 to 03/20/2013
gite Names UNIT1

nuw Time of Report: 03/21/13 15:16
Data Averaging Type: 6m ; / 1’1 3 Rolling Average Intervals 1

OPACITY1

Date Time (PERCENT )
03/20/13 10:12
10:18
10:24
10:30
10:36
10:42
10:48
10154
11:00
11:06
11:12
11318
11124
11:30
11:36
11:42
11:48
11:54
12:00
12106
12:12
12:18
12124

NN RN RN RNRNEHEHEBMEREMEHEERERERM R

Average =

1
Geometric Avg. o 1
Maximum = 2
Minioun = 1
Possible vValues = 23
Included Values = 23
Total = 30

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

- out-of-control

- 4davalid

- suspect

exceedance

- stack not operating

- invalid. (PADER)

- missing data gubstituted
misping value

-988 - wvalue could not be calculated

q W N &® @ H M A
L]
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Plant Name: NBWD Page: 1
G 1 Av g port
Reporting Period: 03/19/2013 to 03/19/2013

te Name: UNIT2 Time of Report: 03/21/13 15116
{/10, rnon |\
ta Averaging Type:s 6m Rolling Average Interval: 1

OPACITY2

Date Tine (PRRCENT )
03/19/13 07154
08:00
08:06
08:12
08:18
08:24
08:130
08:36
08:42
08148
08:54
09:00
09:06
09:12
09:18
09124
09:30
09:36
09:42
09:48
09354
10:00
10:06

B H B HF R HEBEBEEBEBHEHREHERMNHREHERRMEHRRMRBR

Average o 1
cmetrig Avg. = 1
Maximum = 1
Minimum = 1
Pogaible values o 23
Inoluded Values = 23
Total = 22

exoluded values (missing, ©0C, invalid, suspeot)
- @ipsing

-~ out-of-gontrol

- invglid

- suspeoct

exoeedance

- ptack not operating

- invalid (PADER)

- migsing data substituted

~999 - mipping value

value could not be caloulated

Q ¥ m W - H A
]



Plant Name: NBWD Page: 1
General Average Report
Reporting Period: 03/19/2013 to 03/19/2013
8ite Name: UNIT2 Time of Report: 03/21/13 15:17
Data Averaging Typet 6m { / M nov - Rolling Average Interval: 1 ‘
OPACITY2
Date Tine {PERCENT )

03/19/13  10:30
10:36

10:42

10:48

10:54

11:00

11:06

11312

11318

11:24

11:30

11:36

11:42

11:48

11:54

12:00

12:06

12:12

12:18

12:24

12:30

12:36

12:42

12:48

T I I Y I R I R e T T T I L T

Average =

Maxizum =

Minigum o
Poasible Values o 24
Included Values = 24
Total = 22

1
Geometric Avg. o 1
1
1

[ 4
]

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

- ocut-of-control

invalid

- sugpect

exceedance

staok not operating

invalid (PADER)

migaing data gubstituted

-999 - missing value

-888 - value could not be caloulated

g w W e H A A
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Plant Name: NBWD Page:
Ganeral Average Report
Reporting Pexriod: 03/19/2013 to 03/19/2013

te Name: UNIT2 Time of Report: 03/21/13 15:17
ta Averaging Type: 6a .(/ 2q new 3 Rolling Average Interval: 1

OPACITY2

Date Time (PERCENT )
03/19/13 13:24
13130
13136
13:42
13:48
13:54
14100
14106
14:12
14:18
14:24
14130
14136
14142
14:48
14¢54
15300
15106
15:12
15:18
15:24
15330
15:36

MR E RN REREHBREBEBEERRHEEHR BEBRBREBREBR B M

Average o 1
ometric Avg. = 1
Maxigpum o 1
Minimun & 1
Possible Values « a3
Included Values = 23
Total = 21

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

- out-of-control

- invalid

- suspect

exceedance

- ptack not operating

- invalid (PRDER)

- missing data substituted

-999 - missing value

-888 - value could not be calculated

a @ w Moo A
]



Plant Name; NBWD Pages 1
General Average Report
Reporting Period: 03/20/2013 to 03/20/2013
8ite Name; UNIT3

Time of Report: 03/21/13 15:18
Data Averaging Type: 6m f/ —L‘q o~ ! Rolling Average Intexval: 1 .

OPACITY3

Date Time (PERCENT )
03/20/13 12130
12:36
12:42
12:48
12154
13300
13306
13:12
13118
13:24
13130
13:36
13:42
13:48
13154
14:00
14106
14112
14118
14124
14130
14:36
14:42
14148

NN N KEKE DN RDNERNNMNNNDNDNDNDRLDNMDDODDN

Average = 2
Gecnetric Avg. = 2
Maximu = 2
Minimua = 1
Possible Values = 24
Included Valuesd = 24
Total o 43

excluded valuee (miseing, 00C, invalid, suspect)
- mnigsing

~ cut-of-control

- invalid

- suapect

exceedance

- stack not operating

- invalid (PADER)

- mipeing data substituted

~ migaing value

value could not be caloulated

a W N X @O H S A
[




Plant Name: NBWD Paga: 1
General Average Report
Reporting Period: 03/21/2013 to 03/21/2013

ite Name: OUNIT3 Time of Report: 03/21/13 15:18
‘tu Averaging Type: 6m r / 19 ne s e Rolling Average Intexval: 1
OPACITYI
Date Time (PERCEET )
03/21/13 07142
07148
07354
08100
08106
08:12
oge:le
08:24
08130
08:36
08:42
08:48
08354
09:00
09106
09:12
09:18
09:24
09330
09:36
09:42
09148
09:54

© © © 0 0 Q@ © 0 0 0 0 0 0 0 0 0 0 0 0 0 o

Averagae =
ometric Avg. =
Maximum o

Minimum =
Possible Values = a3
Included Values « 23
Total = ]

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

- out-of-control

- invalia

suspect

exceedance

stack not operating

invalid (PADER)

missing data substituted

-999 - missing value

-868 - value could not be saloulated

Q W w nowm o H A
L]



Plant Name: NBWD Page: 1
General Average Report
Reporting Period: 03/21/2013 to 03/21/2013
8ite Names UNIT3

Time of Report: 03/21/13 15:18
Data Averaging Type: 6m {/M now~ 3 Rolling Average Interval: 1 ‘

OPACITY3

Date Tine (PERCENT )
03/321/13 10:12
10:18
10:24
10:30
10:36
10:42
10:48
10:54
11:00
11:06
11:12
11:18
11:24
11:30
11:36
11342
11348
11:54
12:00
12:06
12:12
12:18
12:24

o 0O 0 0 0 0O 000 0 0 0 0 0O 0 0 0o 0o o 0 o o

Average = /]
Gecmetric Avg. = 0
Maximum o [}
Minimum = 0
Possible values o a3
Inoluded Values = 23
Total = 0

excluded valuss (missing, 00C, invalid, suspect)
- mipeing

- out-of-control

- invalid

- guspect

axceedance

- stack not oparating :
- invalid (PADER)

- missing data pubstituted

missing value

-888 - value could not be caloulated

awy mnme R 3 A
'
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Customer Name CHEMICALLIME CHEMICAL LIME Carrier CHEMICAL LIME CHEMICAL LIME

Wheelabrator North Broward Inc
26830 Northwest 48th Street

— ETE usm‘v Pompano Beach, FL, 33073

Reprint

Ticket# 193886

Ph: 954-971-87@1

Ticket Date ©3/28/20613 Tag # LIME1 Volume
Payment Type Credit Account Container
Manual Ticket# Truck #  TRACTOR
Route Checki
Manifest# 139905583 Billing# 00002218
Destination Grid
PO# 129925583

Time Scale Operator Inbound  Gress 79200 1b
In 03/20/2013 89:83:44 Scale 2 1p Tare 28740 1b
Out ©23/20/2013 11:35:1@ Scale 3 1p Net 50460 1b

Tons 25.23

Comments
Product LD%4 DBty oM Rate Tax Amount Origin
1 LIME-LIME 120 25.23 Tons WHEELRBRA
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
. POMPANO BEACH, FL CleanAir Project No: 12218-1

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

QAQC Initials: __ b | | @
pate: __4/30 | CleanAir,

Revision 0, Final Report
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Qutlet

Run No.

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

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

Sampling Conditions

\f
Cp
Pﬂ
As
Pbar
Dﬂ

aH

Dry gas meter correction factor

Pitot tube cosfficient

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 (ml)

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

Viea  Volume of water collected (ft°)

Vmetg  Volume metered, standard (dscf)

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

P, Vapor pressure, actual (in. Hg)

Buo Moisture measured in sample (% by volume)

Saturated moisture content (% by volume)

By Actual water vapor in gas (% by volume)

YAP  Velocity head (¥in. H,0)

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

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

Ve Velocity of sample (ft/sec)

%I Isokinetic sampling (%)

Q. Volumetric flow rate, actual (acfm)

Qg Volumetric flow rate, standard (scfm)

Qg Volumetric flow rate, dry standard (dscfm)

Quqz  Volumetric flow rate, dry std@7%O0; (dscfm)

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

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

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

Q Volumetric flow rate, actual (m*/hr)

Q, Volumetric flow rate, standard (m*/hr)

Qqa  Volumatric flow rate, dry standard (dry m*/hr)

Quqr  Volumetric flow rate, dry std@7%0, (dry m*/hr)

Q, Volumetric flow rate, normal (Nm*hr)

Qus  Volumetric flow rate, dry normal (Nm®hr)

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

Average includes 3 runs.

Prapared by Clean Alr Engineering Proprietary Software
SS ISOKINETIC Version 2008-13e

Copyright © 2008 Cloan Alr Enginsering lne.

1

Mar 19
12:58
15:14

0.9854
0.8250
-9.8000
64,0000
29.80
0.2760
8.6700
10.6500
80.6800
453.70
79.3900
90.0600
304.4000
1.2704
125.0

21.3511
74.9967
29.0794
29.0794
22.1605
100.0000
22.1605
0.6645
30.0508
27.3803
45.9197
100.3586
176,331
118,377
92,144
81,074
10,579,888 1

7,102,616
5,628,644
299,629
201,150
156,574
137,763
187,435
145,899
128,370

2

Mar 20
07:43
09:55

0.9854
0.8250
-10.4000
64.0000
29.80
0.2760
9.2700
9.9900
80.7400
493.20
83.0800
78.7400
305.2800
1.3600
125.0

23.2100
80.1493
29.0353
29.0353
22.4556
100.0000
22.4556
0.6924
29.9692
27.2814
47.9980
103.2753
184,312
123,405
95,694
80,066
1,058,744
7,404,300
5,741,616
313,190
209,694
162,606
136,051
195,397
151,619
126,775

3

Mar 20
10:17
12:28

0.9854
0.8250
-10.4000
64.0000
29.80
0.2760
9.3200
9.5500
81.1300
467.60
84,1050
88.3400
304.9600
1.3876
125.0

22.0053

79.7230
29.0353
29.0353
216314

100.0000
21,6314
0.6981
29.9008
27.3265
48.3432
100.8777
185,638
124,344
97,447
81,182
11,138,274
7,460,668
5,846,821
315,442
211,291
165,585
137,948
196,884
154,295
128,543

Average

29.8000

9.0867
10.0633
80.8500

304.8800

22,1888
78.2897
29.0500
29.0500
22.0825
100.0000
22.0825
0.6850
29.9736
27.3294
47.4203
101.5039
182,094
122,042
95,095
80,774
10,925,635
7,322,528

5,705,694

309,420
207,378
161,589
137,254
193,239
150,571
127,896

041113 140808
LLP@



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Outlet

USEPA Method 5/202 (FPM/CPM)
Emission Parameters for FPM

Run No. 1 2 3 Average
Date (2013) Mar 19 Mar 20 Mar 20
Start Time (approx.) 12:58 07:43 10:17
Stop Time (approx.) 15:14 09:55 12:28
Process Conditions .
Re Steam Production Rate (Klbs/r) 184.0 1837 183.7 183.8
P, Fabrac Filter Inlet Temperature (°F) 320 319 320 320
Fa Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1.820 1,820 1.820 1,820
Cap  Capacity factor (hours/year) 8,760 8,760 8,760 8,760
Gas Conditions
0, Oxygen (dry volume %) 8.6700 9.2700 9.3200 9.0867
CO, Carbon dioxide (dry volume %) 10.6500 9.9900 9.5500 10.0633
Te Sample temperature (°F) 304.4000 305.2800 304.9600 304.8800
Bw Actual water vapor in gas (% by volume) 22.1605 22.4556 21,6314 22.0825
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 176,331 184,312 185,638 182,094
Q, Volumetric flow rate, standard (scfm) 118,377 123,405 124,344 122,042
Qgia Volumetric flow rate, dry standard (dscfm) 92,144 95,694 97,447 95,095
Quer  Volumetric flow rate, dry std@7%0, (dscfm) 81,074 80,066 81,182 80,774
Qa Volumetric flow rate, actual (acffhr) 10,579,888 11,058,744 11,138,274 10,925,635
Q. Volumetric flow rate, standard (scf/hr) 7,102,616 7,404,300 7,460,668 7,322,528
Qus  Volumetric flow rate, dry standard (dscffr) 5,528,644 5,741,616 5,846,821 5,705,694
Qa Volumetric flow rate, actual (m°/hr) 299,629 313,190 315,442 309,420
Q, Volumetric flow rate, standard (m*/hr) 201,150 209,694 211,291 207,378
Qu  Volumetric flow rate, dry standard (dry m°r) 156,574 162,606 165,585 161,589
Quer  Volumetric flow rate, dry std@7%0, (dry m°/hr) 137,763 136,051 137,948 137,254
Q, Volumetric flow rate, normal (Nm°hr) 187,435 195,397 196,884 193,239
Qus  Volumetric flow rate, dry normal (Nm’/hr) 145,899 151,519 154,295 150,571
Quyr  Volumetric fiow rate, dry normal @7%0, (Nm’lhr) 128,370 126,775 128,543 127,896
Sampling Data
Vmss  Volume metered, standard (dscf) 74.9967 80.1493 79.7230 78.2897
%I Isokinetic sampling (%) 100.3586 103.2753 100.8777 101.5039
Laboratory Data )
Mo Malter collected on fitter(s) (g) 0.00020 0.00030 0.00010
m, Matter collected in solvent rinse(s) (g) 0.00085 0.00109 0.00157
My Total fllterable particulate matter (g) 0.00105 0.00139 0.00167
nupr  Number of non-detectable fractions NA N/A N/A
DLC  Detection level classification ADL ADL ADL
Filterable Particulate Matter Results
Cea Particulate Concentration (Ib/dscf) 3.0778E-08 3.8272E-08 4.6319E-08 3.8456E-08
C.y  Particulate Concentration @7% O (Ib/dscf) 3.4981E-08 4.5742E-08 5.5599E-08 4.5441E-08
Cq2 Parficulate Concentration @12% CO, (Ibvdscf) 3.4680E-08 45972E-08 5.8202E-08 4.6285E-08
Ca Particulate Concentration (Ib/acf) 1.6084E-08 1.9870E-08 2.4314E-08  2.0089E-08
Cud Particulate Concentration (gr/dscf) 0.0002 0.0003 0.0003 0.0003
C.z  Particulate Concentration @7% O, (gr/dscf) 0.0002 0.0003 0.0004 0.0003
Cuiz Particulate Concentration @12% CO, (gr/dscf) 0.0002 0.0003 0.0004 0.0003
Ca Particulate Concentration (gr/acf) 0.0001 0.0001 0.0002 0.0001
Cu Particulate Concentration (mg/dscm) 0.4929 0.6129 0.7417 0.6158
Casr Particulate Concentration @7% O, (mg/dscm) 0.5602 - 07325 0.8903 0.7277
Ceasz  Particulate Concentration @12% CO, (mg/dscm) 0.5553 0.7362 0.9320 0.7412
Ca Particulate Concentration (mg/m’ (actual wet)) 0.2576 0.3182 0.3894 0.3217
Cu  Particulate Concentration (mg/Nm® dry) 0.5289 0.6577 07960 -  0.6608
Cuy  Particulate Concentration @7% O, (mg/Nm® dry) 0.6012 0.7861 0.9555 0.7809
Cuiz Particutate Concentration @12% CO, (mg/Nm® dry) 0.5960 0.7900 1.0002 0.7954
Ew  Particulate Rate (Ib/r) 0.1702 02197 0.2708 0.2202
Ewte  Particulate Rate (kg/hr) 0.0772 0.0997 0.1228 0.0999
Emy  Particulate Rate (Tonlyr) 0.7453 0.9625 1.1862 0.9647
Erg Particulate Rate - Fy-based (Ib/MMBtu) 0.0005 0.0007 0.0008 0.0007
Er Particulate Rate - F.-based (I/MMBtu) 0.0005 0.0007 0.0009 0.0007
Comments;

Average includes 3 runs.

Detection leve! classifications are defined as follows:

ADL = Above Detection Level - all fractions are above detection limit
OLL = Detection Leve! Limited - some fractions are below detection limit
,,B,E’.&.i. Bsﬂmmmn - all fractions are below detaction limit

Prwpmrod
Copyright © 2071 Claan Al Enginaaring Inc.



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Outlet

USEPA Method 5/29 (Particulate/Metals)
Cadmium (Cd) Emission Parameters

Run No.

Date (2013)
Start Time (approx.)
Stop Time (approx.)
Process Conditions
Re Steam Production Rate - (Klbs/hour)
P4 Fabric Filter Inlet Temperature - (°F)
Fg Oxygen-based F-factor (dscf/MMBtu)
Fc Carbon dioxide-based F-factor (dscf/MMBtu)
Cap Capacity factor (hours/year)

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

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

Sampling Data
Vmsta  Volume metered, standard (dscf)

%l Isokinetic sampling (%)
Laboratory Data
m, Total matter corrected for allowable blanks (ug)

Cadmium Results - Total
Csq Concentration (Ib/dscf)
C.y7  Concentration @7% O, (Ib/dscf)
C.q1z Concentration @12% CO, (Ib/dscf)
Ca Concentration (Ib/acf)
Ced Concentration (pug/dscm)
Csa7 Concentration @7% O, (pg/dscm)
Csi1z  Concentration @12% CO; (ug/dscm)
Cey Concentration (mg/dscm)
Csar Concentration @7% O, (mg/dscm)
Ceq1z  Concentration @12% CO, (mg/dscm)

Ca Concentration (ug/m® (actual wet))
C«a  Concentration (ug/Nm? dry)
C.z  Concentration @7% O, (ug/Nm® dry)
Cs1z  Concentration @12% CO, (ug/Nm3 dry)
Ewme  Rate (Ib/hr)
Egs Rate (g/s)
Eryr  Rate (Ton/yr)
Erg Rate - Fd-based (Ib/MMBtu)
Erc Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Alr Engineering Proprietary Scftware
SS Metals-1 Version 2008-12¢

Copynight © 2006 Clean Alr Engineering Inc.

1

Mar 19
12:58
15:14

184.0

320
9,570
1,820
8,760

8.6700
10.6500
304.4000
22.1605

176,331
118,377
92,144

74.9967
100.3586

<0.2000

<5.8803E-12
<6.6832E-12
<6.6256E-12
<3.0728E-12
<9.4164E-02
<1.0702E-01
<1.0610E-01
<9.4164E-05
<1.0702E-04
<1.0610E-04
<4.9207E-02
<1.0105E-01
<1.1485E-01
<1.1386E-01
<3.2510E-05
<4.0955E-06
<1.4239E-04
<9.6167E-08
<1.0049E-07

2

Mar 20
07:43
09:55

183.7

319
9,570
1,820
8,760

9.2700
9.9900
305.2800
22,4556

184,312
123,405
95,694

80.1493
103.2753

0.2790

7.6756E-12
9.1738E-12
9.2200E-12
3.9851E-12
1.2291E-01
1.4691E-01
1.4765E-01
1.2291E-04
1.4691E-04
1.4765E-04
6.3816E-02
1.3191E-01
1.5766E-01
1.5845E-01
4.4071E-05
5.5519E-06
1.9303E-04
1.3201E-07
1.3984E-07

3

Mar 20
10:17
12:28

183.7

320
9,570
1.820
8,760

9.3200
9.5500
304.9600
21.6314

185,638
124,344
97,447

79.7230
100.8777

<0.2000

<5.5317E-12
<6.6399E-12
<6.9508E-12
<2.9037E-12
<8.8582E-02
<1.0633E-01
<1.1131E-01
<8.8582E-05
<1.0633E-04
<1.1131E-04
<4.6499E-02
<9.5063E-02
<1.1411E-01
<1.1945E-01
<3.2343E-05
<4.0744E-06
<1.4166E-04
<9.5544E-08
<1.0542E-07

Average

183.8

320
9,570
1,820
8,760

9.0867
10.0633
304.8800
22.0825

182,094
122,042
95,005

78.2897
101.5039

<6.3625E-12
<7.4990E-12
<7.5988E-12
<3.3206E-12
<1.0189E-01
<1.2009E-01
<1.2168E-01
<1.0189E-04
<1.2009E-04
<1.2168E-04
<5.3174E-02
<1.0934E-01
<1.2887E-01
<1.3059E-01
<3.6308E-05
<4.5739E-06
<1.5903E-04
<1.0791E-07
<1.1525E-07



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Outlet

USEPA Method 5/29 (Particulate/Metals)
Lead (Pb) Emission Parameters

Run No. 1 2 3 Average

Date (2013) Mar 19 Mar 20 Mar 20

Start Time (approx.) 12:58 07:43 10:17

Stop Time (approx.) 15:14 09:55 12:28

Process Conditions
Re Steam Production Rate - (Klbs/hour) 184.0 183.7 183.7 183.8
P, Fabric Filter inlet Temperature - (°F) 320 319 320 320
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760 8,760 8,760

Gas Conditions
0, Oxygen (dry volume %) 8.6700 9.2700 9.3200 9.0867
CO, Carbon dioxide (dry volume %) 10.6500 9.9900 9.5500 10.0633
Ts Sample temperature (°F) 304.4000 305.2800 304.9600 304.8800
By Actual water vapor in gas (% by volume) 22.1605 22.4556 21.6314 22,0825

Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 176,331 184,312 185,638 182,094
Q, Volumetric flow rate, standard (scfm) 118,377 123,405 124,344 122,042
Qg Volumetric flow rate, dry standard (dscfm) 92,144 95,694 97,447 95,095

Sampling Data
Vimstg  Volume metered, standard (dscf) 74.9967 80.1493 79.7230 78.2897
%l Isokinetic sampling (%) 100.3586 103.2753 100.8777 101.5039

Laboratory Data
m, Total matter corrected for allowable blanks (ug) 0.2173 <0.2000 <0.2000

Lead Resuilts - Total
Cyq Concentration (Ib/dscf) 6.3900E-12 <5.5022E-12 <5.5317E-12 <5.8080E-12
Cegr Concentration @7% 0, (Ib/dscf) 7.2626E-12 <6.5762E-12 <6.6399E-12 <6.8262E-12
Cu12  Concentration @12% CO, (Ib/dscf) 7.2000E-12 <6.6093E-12 <6.9508E-12 <6.9200E-12
C, Concentration (Ib/acf) 3.3392E-12 <2.B8567E-12 <2.9037E-12 <3.0332E-12
Ce Concentration (pg/dscm) 1.0233E-01 <8.8111E-02 <8.8582E-02 <9.3006E-02
Cear Concentration @7% O, (ug/dscm) 1.1630E-01 <1.0531E-01 <1.0633E-01 <1.0931E-01
C.12  Concentration @12% CO; (ug/dscm) 11530E-01 <1.0584E-01 <1.1131E-01 <1.1081E-01
Ce Concentration (mg/dscm) . 1.0233E-04 <B.8111E-05 <8.8582E-05 <9.3006E-05
C.yy  Concentration @7% O, (mg/dscm) 1.1630E-04 <1.0531E-04 <1.0633E-04 <1.0931E-04
Cw12  Concentration @12% CO, (mg/dscm) 1.1530E-04 <1.0584E-04 <1.1131E-04 <1.1081E-04
C, Concentration (ug/m?® (actual,wet)) . 5.3472E-02 <4.5746E-02 <4.6499E-02 <4.8573E-02
Cey Concentration (ug/Nm® dry) 1.0981E-01 <9.4558E-02 <9.5063E-02 <9.9812E-02
Cear Concentration @7% O, (Hg/Nm® dry) 1.2481E-01 <1.1301E-01 <1.1411E-01 <1.1731E-01
C.1z  Concentration @12% CO, (ug/Nm? dry) 1.2373E-01 <1.1358E-01 <1.1945E-01 <1.1892E-01
Epne  Rate (Ib/hr) 3.5328E-05 <3.1592E-05 <3.2343E-05 <3.3087E-05
Egs Rate (g/s) 4.4505E-06 <3.9798E-06 <4.0744E-06 <4.1682E-06
Ery  Rate (Ton/yr) 1.5474E-04 <1.3837E-04 <1.4186E-04 <1.4492E-04
Erg Rate - Fd-based (lo/MMBtu) 1.0450E-07 <9.4628E-08 <9.5544E-08 <9.8225E-08

Ere Rate - Fc-based (Ib/MMBtu) 1.0920E-07 <1.0024E-07 <1.0542E-07 <1.0495E-07

Prepared by Clean Alr Enginoering Propristary Softwaro
5S Metals-1 Version 2006-12¢

Copyright © 200€ Clean Alr Engineering Inc.



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Outlet

Run No.

USEPA Method 29 (Mercury)
Sampling, Velocity and Moisture Parameters

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

Sampling Conditions

AH

Dry gas meter correction factor

Pitot tube coefficient

Static pressure (In. H,0)

Sample location area (f)

Barometric pressure (in. Hg)

Nozzle diameter (in.)

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

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

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

Ve Volume of water collected (ft*)

Vmsta  Volume metered, standard (dscf)

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

P, Vapor pressure, actual (in. Hg)

Buwo Moisture measured in sample (% by volume)

Bys Saturated moisture content (% by volume)

By Actual water vapor in gas (% by volume)

VAP  Velocity head (¥in. H,0)

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

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

V, Velocity of sample (ft/sec)

%l Isokinetic sampling (%)

Q, Volumetric flow rate, actual (acfm)

Q, Volumetric flow rate, standard (scfm)

Qg Volumetric flow rate, dry standard (dscfm)

Qa7 Volumetric flow rate, dry std@7 %0, (dscfm).

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

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

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

Q, Volumetric flow rate, actual (m*/hr)

Q, Volumetric flow rate, standard (m%hr)

Qqq  Volumetric flow rate, dry standard (dry m*hr)

Qa7 Volumetric flow rate, dry std@7%0, (dry m%hr)

Qe Volumetric flow rate, normal (Nm*hr)

Qua  Volumetric flow rate, dry normal (Nm®hr)

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

Average includes 4 runs.

Prepeared by Cloan Air Engineering Proprietary Softwaro
$S ISOKINETIC Varsion 2008-138

Copyright © 2008 Cloan Alr Engineering Inc.

]

Mar 19
12:58
15:14

0.9854
0.8250
-9.8000
64.0000
29.80
0.2760
8.6700
10.6500
80.6800
453.70
79.3900
90.0600
304.4000
1.2704
125.0

21.3511
74.9967
29.0794
29.0794
22.1605
100.0000
22.1605
0.6645
30.0508
27.3803
459197
100.3586
176,331
118,377
92,144
81,074
10,579,888
7.102,616
5,528,644
299,629
201,150
156,574
137,763
187,435
145,899
128,370

2

Mar 20
07:43
09:55

0.9854
0.8250
-10.4000
64.0000
29.80
0.2760
9.2700
9.9900
80.7400
493.20
83.0800
78.7400

305.2800 .

1.3600
125.0

23.2100
80.1493
29.0353
29.0353
22.4556
100.0000
22.4556
0.6924
29.9692
27.2814
47.9980
103.2753
184,312
123,405
95,694
80,066
11,058,744
7,404,300
5,741,616
313,190
209,694
162,606
136,051
195,397
151,519
126,775

3

Mar 20
10:17
12:28

0.9854
0.8250
-10.4000
64.0000
29.80
0.2760
9.3200
9.5500
81.1300
467.60
84.1050
88.3400
304.9600
1.3876
125.0

22.0053
79.7230
29.0353
29.0353
21.6314
100.0000
21.6314
0.6981
29.9008
27.3265
48.3432
100.8777
185,638
124,344
97,447
81,182
11,138,274
7,460,668
5,846,821
315,442
211,291
165,585
137,948

196,884 .

154,295
128,543

4

Mar 20
12:52
16:03

0.9854
0.8250
-10.4000
64.0000
29.80
0.2760
9.2000
9.7500
81.0500
481.30
86.5200
95.0200
304.7600
1.4400
1250

22.6500
81.0356
29.0353
29.0353
21.8449
100.0000
21,8449
0.7092
29.9280
27.3223
49.1126
101.1813
188,592
126,357
98,754
83,124
11,315,547
7,581,392
5,925,246
320,463
214,709
167,806
141,247
200,070

156,365
131,617

Average

29.8000

9.1150
9.9850
80.9000

304.8500

22.3041
78.9761
29.0463
29.0463
22,0231
100.0000
22,0231
0.6910
29.9622
27.3276
47.8434
101.4232
183,719
123,121
96,010
81,361
11,023,113
7,387,244
5,760,582
312,181
-209,211
163,143
138,252
194,947
152,020
128,826

041113 140940
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Outlet

7

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

Run No. 1 2 3 4 Average
Date (2013) Mar 19 Mar 20 Mar 20 Mar 20
Start Time (approx.) 12:58 07:43 10:17 12:52
Stop Time (approx.) . 15:14 09:55 12:28 1603
Process Conditlons
Rp Steam Production Rate - (Kibs/hour) 184.0 183.7 183.7 184.0 183.9
P, Fabric Filter Inlet Temperature - (°F) 320 319 320 320 320
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570 9,570
F. 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
0O, Oxygen (dry volume %) 8.6700 9.2700 9.3200 9.2000 9.1150
CO, Carbon dioxids (dry volume %) 10.6500 9.9900 9.5500 9.7500 9.9850
Te Sample temperature (°F) 304.4000 305.2800 304.9600 304.7600 304.8500
B, Actual water vapor in gas {% by volume) 22.1605 22.4556 216314 21.8449 22.0231
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 176,331 184,312 185638 188,592 183,719
Q. Volumetric flow rate, standard (scfm) 118,377 123,405 124,344 126,357 123121
Qag Volumetric flow rate, dry standard (dscfm) 92,144 95,694 97,447 98,754 96,010
Sampling Data .
Vs Volume metered, standard (dscf) 74.9967 80.1493 79.7230 81.0356 78.9761
%l Isokinetic sampling (%) 100.3586 103.2753 100.8777 101.1813 101.4232
Laboratory Data
Mpgp  Fraction 18 (ug) <0.1000 <0.1000 <0.1000 <0.1000
My Fraction 2B (pg) 3.0256 2.7628 2.5297 2.2635
Maas Fraction 3A (ug) <0.2000 <0.2000 <0.2000 <0.2000
M, Fraction 3B (ug) <0.5000 <0.5000 <0.5000 <0.5000
mp3c Fraction 3C (ug) <0.4000 <0.4000 <0.4000 <0.4000
m, Total matter corrected for allowable blanks {pg) 3.0256 2.7628 2.5297 2.2635
Mercury Results - Total :
Ca Concentration {Ib/dscf) 8.8958E-11  7.6009E-11  6.9968E-11  6.1680E-11  7.4131E-11
C.;  Concentration @7% O, (Ib/dscf) 1.0110E-10  9.0845E-11  8.3986E-11  7.3170E-11  8.7276E-11
C.12  Concentration @12% CO, (Ib/dscf) 1.0023E-10  9.1302E-11  8.7918E-11  7.5802E-11  8.8814E-11
C. Concentration (Ib/acf) 4.6486E-11 3.9463E-11  3.6728E-11  3.2251E-11  3.8732E-11
Ca Concentration (pg/dscm) 14245E+00 1.2172E+00 1.1204E+00 9.8627E-01 1.1871E+00
Cyar  Concentration @7% O, (pg/dscm) - 1.6190E+00 1.4547E+00 1.3449E+00 1.1717E+0C 1.3976E+00
Cuiz  Concentration @12% CO; (Lg/dscm) 1.6051E+00 1.4621E+00 1.4079E+00 1.2138E+00 1.4222E+00
C.  Concentration (mgfdscm) 1.4245E-03 1.2172E-03  1.1204E-03  9.8627E-04  1.,187T1E-03
C.z Concentration @7% O, (mg/dscm) 1.6190E-03  1.4547E-03  1.3449E-03 1.1717E-03  1.3976E-03
Cyz  Concentration @12% CO, (mg/dscm) 1.6051E-03  1.4621E-03 1.4079E-03 1.2139E-03  1.4222E-03
C. _ Concentration (ug/m® (actual,wet)) 7.4441E-01  6.3195E-01 5.8816E-01 5.1645E-01  6.2024E-01
Ced Concentration (ug/Nm?® dry) 1.5288E+00 1.3062E+00 1.2024E+00 1.0584E+00 1.2740E+00
C.r  Concentration @7% O, (g/Nm® dry) 1.7375E+00 1.5612E+00 1.4433E+00 1.2575E+00 1.4999E+00
C.iz  Concentration @12% CO; (ug/Nm? dry) 1.7226E+00 1.5691E+00 1.5109E+00 1.3027E+00 1.5263E+00
Ewwe  Rate (Ib/hr) 49181E-04 4.3641E-04 4.0909E-04 3.6493E-04 4.2556E-04
Egs Rate (g/s) 6.1957E-05 5.4978E-05 5.1536E-05 4.5973E-05 5.3611E-05
Ery  Rate (Ton/yr) 2.1541E03 1.9115E-03 1.7918E-03  1.5984E-03  1.8640E-03
Egq Rate - Fd-based {ib/MMBtu) 1.4548E06 1.3072E-06 1.2085E-06 1.0529E-06 1.2559E-06
Efe Rate - Fc-based (Ib/MMBtu) 1.5202E06 1.3847E-06 1.3334E-06 1.1497E-06  1.3470E-06

Prepared by Glean Ar Engineering Proprietary Softwars
SS Metals-1 Version 2008-120

Capy 2006 Claan Ak Engineering Inc.




Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Outlet

USEPA Method 29 (Mercury)

Mercury {(Hg) Emission Parameters {continued)

Run No.

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

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

Cs7  Concentration @7% O, (Ib/dscf)
C.iz  Concentration @12% CO, (Ib/dscf)

C. Concentration (Ib/acf)
Cu Concentration (ug/dscm)

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

Ced Concentration (mg/dscm)

Cer  Concentration @7% O, (mg/dscm)
Cy12  Concentration @12% CO, (mg/dscm)
C, Concentration (ug/m? (actual,wet))

Cey Concentration (ug/Nm® dry)

C.r  Concentration @7% O, (ug/Nm® dry)
Csa12 . Concentration @12% CO, (ug/Nm”® dry)

Ewne  Rate (Ib/hr)

Egss Rate (g/s)

Ery  Rate (Tonvyr)

Egqg Rate - Fd-based (Ib/MMBtu)
Ege Rate - Fc-based (Ib/MMBtu)

‘Prepared by Clsan Al Engineering Proprietary Software
SS Melals-1 Version 2006-12¢ .

Copyright @ 2008 Closn Air Englnsaring Inc.

Mar 19
12:58
15:14

<2.9401E-12
<3.3416E-12
<3.3128E-12
<1.5364E-12
<4.7082E-02
<5.3511E-02
<5.3050E-02
<4.7082E-05
<5.3511E-05
<5.3050E-05
<2.4603E-02
<5.0527E-02
<5.7427E-02
<5.6932E-02
<1.6255E-05
<2.0477E-06
<7.1197E-05
<4.8084E-08
<5.0244£-08

Separate Front Half Results

Mar 20
07:43
09:55

<2.7511E-12
<3.2881E-12
<3.3046E-12
<1.4284E-12
<4.4055E-02
<5.2654E-02
<5.2919E-02
<4.4055E-05
<5.2654E-05
<5.2919E-05
<2.2873E-02
<4.7279E-02
<5.6507E-02
<5.6791E-02
<1.5796E-05
<1.9899E-06
<6.9186E-05
<4.7314E-08
<5.0120E-08

Mar 20
1017
12:28

<2.7658E-12
<3.3199E-12
<3.4754E-12
<1.4518E-12
<4.4291E-02
<5.3164E-02
<5.5653E-02
<4.4291E-05
<5.3164E-05
<5.5653E-05
<2.3250E-02
<4.7532E-02
<5.7054E-02
<5.9726E-02
<1.6171E-05
<2.0372E-06
<7.0830E-05
<4.7772E-08
<5.2710E-08

4

Mar 20
12:52
15:03

<2.7210E-12
<3.2327E-12
<3.3480E-12
<1.4248E-12
<4.3573€-02
<5.1767E-02
<5.3629E-02
<4.3573E-05
<5.1767E-05
<5.3629E-05
<2.2817E-02
<4.6762E-02
<5.5555E-02
<5.7563E-02
<1.6123E-05
<2.0311E-06
<7.0618E-05
<4.6516E-08
<5.0793€E-08

Average

<2.7945E-12
<3.2956E-12
<3.3605E-12
<1.4604E-12
<4.4750E-02
<5.2774E-02
<5.3813E-02
<4.4750E-05
<5.2774E-05
<5.3813E-05
<2.3386E-02
<4.8025E-02
<5.6836E-02
<5.7750E-02
<1.6086E-05
<2.0265E-06
<7.0458E-05
<4.7421E-08
<5.0967E-08

041113 140949
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Ouitlet

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

Run No. 1 2 3 4 Average
Date (2013) Mar 19 Mar 20 Mar 20 Mar 20
Start Time (approx.) 12:58 07:43 10:17 12:52
Stop Time (approx.) 15:14 09:55 12:28 15:03

Mercury Results - Impingers 1-3 Solution

C.a  Concentration (Ib/dscf) 8.8958E-11  7.6009E-11  6.9968E-11  6.1589E-11  7.4131E-11
Cuz  Concentration @7% O (Ib/dscf) 1.0110E-10  9.0845E-11  8.3986E-11  7.3170E-11  8.7276E-11
C.1z Concentration @12% CO; (Ib/dscf) 1.0023E-10  9.1302E-11  8.7918E-11  7.5802E-11  8.8B14E-11
Ca Concentration (Ib/acf) 46486E-11  3.9463E-11  36728E-11  3.2251E-11  3.8732E-11
C.a  Concentration (ug/dscm) 1.4245E+00 1.2172E+00 1.1204E+00  9.8627E-01  1.1871E+00
Coar Concentration @7% O, (ug/dscm) 1.6190E+00 1.4547E+00 1.3449E+00 1.1717E+00 1.3976E+00
Cu12  Concentration @12% CO. (pg/dscm) 1.6051E+00 1.4621E+00 1.4079E+00 1.2139E+00 1.4222E+00
C.s  Concentration (mg/dscm) 1.4245E-03 1.2172E-03  1.1204E-03  9.8627E-04  1.1871E-03
C.7  Concentration @7% O, (mg/dscm) 1.6190E-03  1.4547E-03  1.3449E-03 1.1717E-03  1.3976E-03
Cui2  Concentration @12% CO, (mg/dscm) 16051E-03  1.4621E-03  1.4079E-03  1.2139E-03  1.4222E-03
C. Concentration (ug/m® (actual wet)) 7.4441E-01 6.3195E-01  5.8816E-01 5.1645E-01  6.2024E-01
Cw  Concentration (ug/Nm? dry) 1.5288E+00 1.3062E+00 1.2024E+00 1.0584E+00  1.2740E+00
C.7  Concentration @7% O, (Hg/Nm® dry) 1.7375E+00 1.5612E+00 1.4433E+00 1.2575E+00 1.4999E+00
Cwrz  Concentration @12% CO, (pg/Nm?® dry) 1.7226E+00 1.5691E+00 1.5109E+00 1.3027E+00 1.5263E+00
Ewm  Rate (ib/hr) 49181E-04 4.3641E-04 4.0909E-04 3.6493E-04 4.2556E-04
Ey  Rate(g/s) 6.1957E-05 5.4978E-05 5.1536E-05 4.5973E-05 5.3611E-05
Emye  Rate (Tonlyr) 21541E-03 1.9115E-03 1.7918E-03  1.5984E-03  1.8640E-03
Er«  Rate - Fd-based (Ib/MMBtu) 1.4548E-06  1.3072E-06  1.2085E-06 1.0529E-06  1.2559E-06
Er. . Rate - Fc-based (Ib/MMBtu) 1.5202E-06 1.3847E-06  1.3334E-06 1.1497E-06  1.3470E-06
041113 140948
LLM@l
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Outlet

USEPA Method 29 (Mercury)

Mercury (Hg) Emission Parameters (continued)

Run No.

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

Mercury Results - lImpinger 4 Solution
Cad Concentration (Ib/dscf)

C.iz Concentration @7% O, (Ib/dscf)
Carz  Concentration @12% CO, (Ib/dscf)

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

Ce;7  Concentration @7% O, (ug/dscm)
Cwrz Concentration @12% CO, (ug/dscm)

Coa Concentration (mg/dscm)

Cez  Concentration @7% O, (mg/dscm)
Ceaz  Concentration @12% CO, (mg/dscm)
Ca Concentration (ug/m* (actual, wet))

Cs.a  Concentration (ug/Nm® dry)

Ceir  Concentration @7% O, (pg/Nm? dry)
Cearz  Corcentration @12% CO, (ug/Nm® dry)

Ewn  Rate (Ib/hr)

Eye  Rate(g/s)

Eyy  Rate (Tonfyr)

Epq Rate - Fd-based (Ib/MMBtu)
Ere Rate - Fc-based (Ib/MMBtu)

Prepased by Cloan Air Engineering Proprialary Softwaro
S8 Motals-1 Version 2008-12¢

Copyight ©2008 Cioan At Englneering Inc.

Mar 19
12:58
16:14

<5.8803E-12
<6.6832E-12
<6.6256E-12
<3.0728E-12
<9.4164E-02
<1.0702E-01
<1.0610E-01
<9.4164E-05
<1.0702E-04
<1.0610E-04
<4.8207E-02
<1.0105E-01
<1.1485E-01
<1.1386E-01
<3.2510E-05
<4.0955E-06
<1.4239E-04
<9.6167E-08
<1.0049E-07

Separate Impinger 4 Results

Mar 20
07:43
09:55

<6.5022E-12
<6.5762E-12
<6.6093E-12
<2.8567E-12
<8.8111E-02
<1.0531E-01
<1.0584E-01
<8.8111E-05
<1.0531E-04
<1.0584E-04
<4 .5746E-02
<9.4558E-02
<1.1301E-01
<1.1358E-01
<3.1592E-05
<3.9798E-06
<1.3837E-04
<9.4628E-08
<1.0024E-07

Mar 20
10:17
12:28

<5.5317E-12
<6.6399E-12
<6.9508E-12
<2.9037E-12
<8.8582E-02
<1.0633E-01
<1.1131E-01
<8.8582E-05
<1.0633E-04
<1.1131E-04
<4 .6499E-02
<9.5063E-02
<1.1411E-01
<1.1945E-01
<3.2343E-05
<4.0744E-06
<1.4166E-04
<9.5544E-08
<1.0542E-07

Mar 20
12:52
15:03

<5.4421E-12
<6.4653E-12
<6.6979E-12
<2.8497E-12
<8.7147E-02
<1.0353E-01
<1.0726E-01
<8.7147E-05
<1.0353E-04
<1.0726E-04
<4,5633E-02
<9.3524E-02
<1.1111E-01
<1.1511E-01
<3.2246E-05
<4.0622E-06
<1.4124E-04
<9.3033E-08
<1.0159E-07

Average

<5.5890E-12
<6.5912E-12
<6.7209E-12
<2.9207E-12
<8.9501E-02
<1.0555E-01
<1.0763E-01
<8.9501E-05
<1.0555E-04
<1.0763E-04
<4.6771E-02
<8 6050E-02
<1.1327E-01
<1.1550E-01
<3.2172E-05
<4.0530E-06
<1.4092E-04
<9.4843E-08
<1.0193E-07

041113 140849
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Outlet

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

Run No. 1 2 : 3 4 Average
Date (2013) Mar 19 Mar 20 Mar 20 Mar 20
Start Time (approx.) 12:58 07:43 10:17 12:52
Stop Time (approx.) 15:14 09:55 12:28 15:03

Mercury Results - Filtered Permanganate Solution

Cy Concentration (Ib/dscf) <1.4701E-11 <1.3756E-11 <1.3829E-11 <1.3605E-11 <1.3973E-11
Caar Concentration @7% O, (Ib/dscf) <1.6708E-11 <1,6440E-11 <1.6600E-11 <1.6163E-11 <1.6478E-11
C.i2  Concentration @12% CO, (Ib/dscf) <1.6564E-11 <1.6523E-11 <1.7377E-11 <16745E-11 <1.6802E-11
C, Concentration (Ib/acf) <7.6820E-12° <7.1418E-12 <7.2593E-12 <7.1242E-12 <7.3018E-12
Cay Concentration (pg/dscm) <2.3541E-01 <2.2028E-01 <2.2145E-01 <21787E-01 <2.2375E-01
Caar Concentration @7% O, (pg/dsecm) <26756E-01 <2.6327E-01 <2.6582E-01 <2.58B3E-01 <2.6387E-01
C.1z  Concentration @12% CO, (pg/dscm) <2.6525E-01 <2.6460E-01 <2,7827E-01 <2.6814E-01 <2.6306E-01
Cu Concentration (mg/dscm) <2.3541E-04 <2.2028E-04 <2.2145E-04 <2.1787E-04 <2.2375E-04
Coar Concentration @7% O, (mg/dscm) <2.6756E-04 <26327E-04 <2.6582E-04 <2.5883E-04 <2.6387E-04
Cui2  Concentration @12% CO, (mg/dscm) <2.6525E-04 <2.6460E-04 <2.7827E-04 <2.6814E-04 <2.6306E-04
C. Concentration (ug/m? (actual wet)) <1.2302E-01 <1.1437E-01 <1.1625E-01 <1.1408E-01 <1.1693E-01
Cud Concentration (ug/Nm?® dry) <2.5264E-01 <2.3639E-01 <2.3766E-01 <2.3381E-01 <2.4012E-01
Coar Concentration @7% O, (pg/Nm3 dry) <2.8713E-01 <2.8253E-01 <2.8527E-01 <2.7777E-01 <2.8318E-01
C.z  Concentration @12% CO, (ug/Nm® dry) <2.8466E-01 <2.8396E-01 <2.9863E-01 <2.8776E-01 <2.8875E-01
Epme  Rate (Ib/hr) <8.1275E-05 <7.8979E-05 <B8.0856E-05 <B8.0614E-05 <B8.0431E-05
Ege Rate (g/s) <1.0239E-05 <Q.9495E-06 <1.0186E-05 <1.0155E-05 <1.0132E-05
Erpe Rate (Ton/yr) <3.5698E-04 <3.4593E-04 <3.5415E-04 <3.5309E-04 <3.5229E-04
Ega Rate - Fd-based (Ib/MMBtu) <2.4042E-07 <2.3657E-07 <2.3886E-07 <23258E-07 <2.3711E.07
Er. Rate - Fc-based (Ib/MMBtu) <2.5122E-07 <2.5060E-07 <2.6355E-07 <2.5396E-07 <2.5483E-07
Mercury Results - HCI Rinse + HCI/MnO2 Precipitate
Cu Concentration (Ib/dscf) <1.1761E-11  <1.1004E-11 <1.1063E-11 <1.0884E-11 <1.1178E-11
Coar Concentration @7% O (Ib/dscf) <1.3366E-11 <1.3152E-11 <1.3280E-11 <1.2931E-11 <1.3182E-11
Cea12  Concentration @12% CO, (Ib/dscf) <1.3251E-11 <1.3219E-11 <1.3902E-11 <1.3396E-11 <1.3442E-11
Ca Concentration (ib/acf) <6.1456E-12 <5.7134E-12 <5.8075E-12 <5.6993E-12 <5.8415E-12
Cu Concentration (ug/dscm) <1.8833E-01 <1.7622E-01 <1.7716E-01 <1.7429E-01 <4.7900E-01
Cupr Concentration @7% O, (ug/dscm) <2.1404E-01 <2.1062E-01 <2.1266E-01 <2.0707E-01 <2.111DE-01
Cu12  Concentration @12% CO, (ug/dscm) <2.1220E-01 <2,1168E-01 <2.2261E-01 <2.1452E-01 <2.1525E-01
Ca Concentration (mg/dscm) <1.8833E-04 <1.7622E-04 <1.7716E-04 <1.7429E-04 <1.7900E-04
Cog? Concentration @7% O, (mg/dscm) <2.1404E-04 <2.1062E-04 <2.1266E-04 <20707E-04 <21110E-04
Cea12  Concentration @12% CO, (mg/dscm) <2.1220E-04 <2.1168E-04 <2.2261E-04 <2.1452E-04 <2.1525E-04
Ca Concentration (ug/m® (actual,wet)) <9.8413E-02 <9.1493E-02 <9.2998E-02 <9.1267E-02 <9.3543E-02
Ce Concentration (g/Nm? dry) <2.0211E-01 <1.8912E-01 <1.9013E-01 <1.8705E-01 <1.9210E-01
Cur  Concentration @7% O, (pg/Nm® dry)- <22971E-01 <2.2603E-01 <2.2822E-01 <2.2222E-01 <2.2654E-01
Cs12  Concentration @12% CO, (pg/Nm:’ dry) <2.2773E-01 <2.2717E-01 <2.3890E-01 <2.3021E-01 <2.3100E-01
Ewn  Rate (Ib/hr) <6.5020E-05 <6.3183E-05 <6.4685E-05 <6.4481E-05 <6.4345E-05
Ega Rate (g/s) <B8.1909E-06 <7.9596E-06 <8.1488E-06 <8.1243E-06 <8.1059E-06
Evpe Rate (Ton/yr) <2.8479E-04 <27674E-04 <2.8332E-04 <2.8247E-04 <2.8183E-04
Eeq Rate - Fd-based (Ib/MMBtu) <1.9233E-07 <1.8926E-07 <1.9109E-07 <1,8607E-07 <1.8969E-07
Ee. Rate - Fc-based (Ib/MMBtu) <2.0098E-07 <2.0048E-07 <2.1084E-07 <20317E-07 <2.0387E-07
041113 140049
LLM@l
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 SDA Inlet

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

Run No.

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

Sampling Conditions
Yq Dry gas meter correction factor
C, Pitot tube coefficient
Py Static pressure (in. H,O)
As Sample location area (ft?)
Pbar Barometric pressure (in. Hg)
0, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
N,;+CO Nitrogen plus carbon monoxide (dry volume %)
Vi Total Liquid collected (ml)

Vi Volume metered, meter conditions (ft)
Tm Dry gas meter temperature (°F)
Ts Sample temperature (°F)
AH Meter box orifice pressure drop (in. H,0)
e Total sampling time (min)

Flow Results

Vusa  Volume of water collected (ft®)

Vmsta  Volume metered, standard (dscf)

Ps Sample gas pressure, absolute (in. Hg)

P. Vapor pressure, actual (in. Hg)

Buwo Moisture measured in sample (% by volume)
Bus Saturated moisture content (% by volume)
Bw Actual water vapor in gas (% by volume)

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

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

Comments:
Average includes 3 runs.

Prepared by Clean Alr ing Prop y
SS ISOKINETIC Version 2006-13e

Copyright ® 2006 Clean Alr Engineering Inc.

1

Mar 19
08:15
09:15

1.0008
0.8340
-1.1000
60.1320
29.80
7.8600
11.2100
80.9300
160.60
34.2000
79.9583
471.1667
1.2000
60.0

7.5578
33.4204
29.7191
29.7191
18.4435

100.0000
18.4435
30.1080
27.8749

2

Mar 19
09:48
10:48

1.0008
0.8340
-1.3000
60.1320
290.80
8.2200
11.0600
80.7200
163.60
34.6100
86.5833
479.5000
1.2000
60.0

7.6990
33.4111
29.7044
29.7044
18.7278

100.0000
18.7278
30.0984
27.8326

3

Mar 19
11:19
12:19

1.0008
0.8340
-1.2000
60.1320
29.80
7.9400
11.4500
80.6100
159.20
34.7100
89.9583
482.2500
1.2000
60.0

7.4920
33.3021
29.7118
29.7118
18.3653

100.0000
18.3653
30.1496
27.9183

Average

29.8000

8.0067
11.2400
80.7533

477.6389

7.5829
33.3779
29.7118
29.7118
18.5122

100.0000
18.5122
30.1187
27.8753

041113 141042
MLF@



Wheelabrator North Broward, inc.
Clean Air Project No: 12218
Unit 1 SDA Inlet

USEPA Method 26A (HCI)
HCI Parameters
Run No. 1 2 3 Average
Date (2013) Mar 19 Mar 19 Mar 19
Start Time (approx.) 08:15 09:48 11:19
Stop Time (approx.) 09:15 10:48 12:19
Process Conditions
Rp Steam Production Rate - (Klbs/hour) 184.5 183.7 184.2 184.1
P, Fabric Filter Inlet Temperature - (°F) 319 320 320 320
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
F. Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Gas Conditions
0, Oxygen (dry volume %) 7.8600 8.2200 7.9400 8.0067
CO, Carbon dioxide (dry volume %) 11.2100 11.0600 11.4500 11.2400
Ts Sample temperature (°F) 471.1667 479.5000 482.2500 477.6389
B. Actual water vapor in gas (% by volume) 18.4435 18.7278 18.3653 18.5122
Sampling Data
Vmsta  Volume metered, standard (dscf) 33.4204 33.4111 33.3021 33.3779
Laboratory Data
m, Total HCI collected (mg) 847.8255 768.1473 588.4414
Hydrogen Chioride (HCI) Results
Csg HCI Concentration (Ib/dscf) 5.5938E-05 5.0695E-05 3.8962E-05 4.8531E-05
C.7 HCI Concentration @7% O, (Ib/dscf) 5.9627E-05 5.5572E-05 4.1788E-05 5.2329E-05
C.i2  HCI Concentration @12% CO, (Ib/dscf) 5.9880E-05 5.5003E-05 4.0833E-05 5.1905E-05
Cyq HCI Concentration (ppmdv) 591.4048 535.9737 411.9292 513.1026
Csar HCI Concentration @7% O, (ppmdv) 630.4085 587.5422 441.8068 553.2525
C.s12 HCI Concentration @12% CO, (ppmdv) 633.0827 581.5266 431.7162 548.7752
Cu HCI Concentration (ppmwv) 482.3289 435.5978 336.2771 418.0679
Ceq HCI Concentration (mg/dscm) 895.7611 811.8034 623.9215 777.1620
Cear HCI Concentration @7% O, (mg/dscm) 954.8374 889.9107 669.1751 837.9744
C.12 HCI Concentration @12% CO, (mg/dsem) 958.8879 880.7993 653.8915 831.1929
Cus HCI Concentration (mg/Nm? dry) 961.3046 871.2036 669.5743 834.0275
Cegr HCI Concentration @7% O, (mg/Nm? dry) 1024.7035 955.0261 718.1391 899.2896
C.z  HCI Concentration @12% CO, (mg/Nm?® dry) 1029.0504 945.2481 701.7372 892.0119.
Erq HCI Rate - Fd-based (Ib/MMBtu) 0.8580 0.7997 0.6013 0.7530
Er HCI Rate - Fc-based (Ib/MMBtu) 0.9082 0.8342 0.6193 0.7872
041813 082709
MLF@ @
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Wheelabrator North Broward, Inc.

Clean Air Project No: 12218
Unit 1 FF Outlet

USEPA Method 26A (HCI)
Sampling, Velocity and Moisture Parameters
Run No. 1 2
Date (2013) Mar 19 Mar 19
Start Time (approx.) 08:15 09:48
Stop Time (approx.) 09:15 10:48
Sampling Conditions
Yq Dry gas meter correction factor 0.9879 0.9879
Py Static pressure (in. H,0) -9.2000 -9.9000
As Sample location area (ft?) 64.0000 64.0000
Pbar Barometric pressure (in. Hg) 29.80 29.80
(0 Oxygen (dry volume %) 8.5200 8.8100
CO, Carbon dioxide (dry volume %) 10.6100 10.5000
N,+CO Nitrogen plus carbon monoxide (dry volume %) 80.8700 80.6900
Vi Total Liquid collected (ml) 236.50 237.30
Vm  Volume metered, meter conditions (ft°) 40.7850 40.9650
Tm Dry gas meter temperature (°F) 78.0417 77.5833
Ts Sample temperature (°F) 300.5833 301.7500
. AH  Meter box orifice pressure drop (in. H,0) 1.5000 1.5000
0 Total sampling time (min) 60.0 60.0
Flow Results
Vusta  Volume of water collected (ft*) 11.1297 11.1673
Vmsa Volume metered, standard (dscf) 39.5109 39.7191
Ps Sample gas pressure, absolute (in. Hg) 29.1235 29.0721
P, Vapor pressure, actual (in. Hg) 29.1235 29.0721
Buo Moisture measured in sample (% by volume) 21.9778 21.9456
Bus Saturated moisture content (% by volume) 100.0000 100.0000
B, Actual water vapor in gas (% by volume) 21.9778 21.9456
"My MW of sample gas, dry (Ib/lb-mole) 30.0384 30.0324
M, MW of sample gas, wet (Ib/lb-mole) 27.3926 27.3918
Comments:

Average includes 3 runs.

l Prepared by Clean Alr ing Proprietary Softy

SS ISOKINETIC Version 2006-13e

Copyright ® 2006 C'san Alr Engineering Inc.

3

Mar 19
11:19
12:19

0.9879
-9.9000
64.0000
29.80
9.0600
10.3300
80.6100
233.10
40.9400
79.5417
302.3333
1.5000
60.0

10.9697
39.5508
29.0721
29.0721
21.7133
100.0000
21.7133
30.0152
27.4063

Average

29.8000

8.7967
10.4800
80.7233

301.5556

11.0889
39.5936
29.0892
29.0892
21.8789
100.0000
21.8789
30.0287
27.3969

041113 141205
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Qutlet

USEPA Method 26A (HCI)

HCI Parameters

Run No.

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

Process Conditions
Rp Steam Production Rate - (KIbs/hour)
P, Fabric Filter Inlet Temperature - (°F)
Fe4 = Oxygen-based F-factor (dscf/MMBtu)
Fe Carbon dioxide-based F-factor (dscf/iMMB{u)

Gas Conditions
0O, Oxygen (dry volume %)

CO, Carbon dioxide (dry volume %)
Ts Sample temperature (°F)
B, Actual water vapor in gas (% by volume)

Sampling Data

Vista  Volume metered, standard (dscf)

Laboratory Data
m, Total HCI collected (mg)

Hydrogen Chloride (HCI) Results

Caa HCI Concentration (Ib/dscf)

C.7  HCI Concentration @7% O, (Ib/dscf)

C.y2  HCI Concentration @12% CO, (Ib/dscf)

Ced HCI Concentration (ppmdv)

Caar HCI Concentration @7% O, (ppmdv)

C.12  HCI Concentration @12% CO, (ppmdv)

Cu HCI Concentration (ppmwv)

Ces HCI Concentration (mg/dscm)
HCI Concentration @7% O, (mg/dscm)
HCI Concentration @12% CO, (mg/dscm)
Cy HCI Concentration (mg/Nm? dry)
HCI Concentration @7% O, (mg/Nm? dry)
HCI Concentration @12% CO, (mg/Nm? dry)
Erq HCI Rate - Fd-based (Ib/MMBtu)
Er. HCI Rate - Fc-based {Ib/MMBtu)

fAng P Softy

Prapared by Clean Alr Engi
SS EPA26-1 Version 20068-10b (Cl)

Copyright © 2006 Clean Air Engineering Inc.

1

Mar 19
08:15
09:15

184.5

319
9,570
1,820

8.5200
10.6100
300.5833
21.9778

39.5109

5.1420

2.8696E-07
3.2220E-07
3.2456E-07
3.0340
3.4065
3.4314
2.3672
4.5953
5.1595
5.1973
49316
5.5371
5.5776

0.0046 -

0.0049

2

Mar 19
09:48
10:48

183.7

320
9,570
1,820

8.8100
10.5000
301.7500
21.9456

39.7191

4.8573

2.6965E-07
3.1002E-07
3.0818E-07
2.8509
3.2778
3.2582
2.2253
4.3181
4.9646
4.9350
4.6341
5.3279
5.2961
0.0045
0.0047

3

Mar 19
11:19
12:19

184.2

320
9,570
1,820

9.0600
10.3300
302.3333
21.7133

39.5508
4.0030

2.2317E-07
2.6200E-07
2.5925E-07
2.3595
2.7700
2.7410
1.8472
3.5738
4.1956
4.1516
3.8353
4.5026
4.4553
0.0038
0.0039

Average

184.1

320
9,570
1,820

8.7967
10.4800
301.5556
21.8789

39.5936

2.5993E-07
2.9807E-07
2.9733E-07
2.7481
3.1514
3.1435
2.1465
4.1624
4.7732
4.7613
4.4670
5.1225
5.1097
0.0043
0.0045

041613 082225
SON@_@




‘ Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Outlet
USEPA Method 5/29 (Particulate/Metals)
Sampling, Velocity and Moisture Parameters

Run No. 1 2 3 Average
Date (2013) Mar 19 Mar 19 " Mar 19
Start Time (approx.) 07:54 10:35 13:25
Stop Time (approx.) 10:07 12:48 15:37
Sampling Conditions
Yq Dry gas meter correction factor 1.0050 1.0050 1.0050
Cp Pitot tube coefficient 0.8240 0.8240 0.8240
Pg Static pressure (In. H,0) . . -8.7000 -9.2000 -8.6000
A, Sample location area (ﬁz) 64.0000 64.0000 64.0000
Phar Barometric pressure (in. Hg) 29.80 29.80 29.80 29,8000
Dy Nozzle diameter (in.) - 02725 0.2725 - 0.2725
0, Oxygen (dry volume %) 7.2000 7.2800 7.3400 7.2733
CO, Carbon dioxide (dry volume %) 11.7000 11.7300 11.8300 11.7533
N,+CO Nitrogen plus carbon monoxide (dry volume %) 81.1000 80.9900 80.8300 80.9733
Vie Total Liquid collected (ml) 427.60 392.00 403.20
Vm Volume metered, meter conditions (ft°) 66.3100 63.2750 64.9550
T Dry gas meter temperature (°F) 83.3400 88.4600 96.6200
Ts Sample temperature (°F) 305.9600 305.2400 305.7600 305.6533
AH Meter box orifice pressure drop (in. H,0) 0.8728 0.7912 0.8176
<] Total sampling time (min) 125.0 125.0 125.0
Flow Results
Vesa  Volume of water collected (ft°) 20.1229 18.4475 18.9746 19.1817
. Vmsa  Volume metered, standard (dscf) 64.6134 61.0682 61.7746 62.4854
P, Sample gas pressure, absolute (in. Hg) 29.1603 29.1235 29.1676 29.1505
Py Vapor pressure, actual (in. Hg) 29.1603 29.1235 29,1676 29.1505
Bwo Moisture measured in sample (% by volume) 23.7476 23.1998 23.4982 23.4819
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
Bw Actual water vapor in gas (% by volume) 23.7476 23.1998 23.4982 23.4819
VAP Velocity head (vin. H,0) 0.5947 0.5733 0.5755 0.5812
My MW of sample gas, dry (Ib/lb-mole) 30.1600 30.1680 30.1864 30.1715
Ms MW of sample gas, wet (Ib/lb-mole) 27.2723 27.3450 27.3228 27.3134
V, Velocity of sample (ft/sec) ' 41,1172 39.5875 39.7362 40.1470
%l Isokinetic sampling (%) 101.0466 98.5168 99.5873 99.7169
Q, Volumetric flow rate, actual (acfm) 157,890 152,016 152,587 154,164
Q, Volumetric flow rate, standard (scfm) 106,075 102,096 102,565 103,579
Qg Volumetric flow rate, dry standard (dscfm) 80,885 78,410 78,464 79,253
Qugz  Volumetric flow rate, dry std@7%0, (dscfm) 79,721 76,830 76,545 77,699
Q, Volumetric flow rate, actual (acfrhr) 9,473,397 9,120,950 9,155,228 9,249,859
Q, Volumetric flow rate, standard (scf/hr) 6,364,494 6,125,743 6,153,897 6,214,711
Qqq Volumetric flow rate, dry standard (dscf/r) 4,853,077 4,704,580 4,707,843 4,755,167
Q, Volumetric flow rate, actual (m3lhr) 268,292 258,311 259,281 261,961
Q, Volumetric flow rate, standard (m*/hr) 180,246 173,485 174,282 176,004
Qua Volumetric flow rate, dry standard (dry m%/hr) 137,442 133,236 - 133,329 134,669
Qur  Volumetric flow rate, dry std@7%0, (dry m*hr) 135,464 130,653 130,068 132,028
Q, Volumetric flow rate, normal (Nmalhr) 167,957 161,656 162,399 164,004
Qg Volumetric flow rate, dry normal (Nm*hr) 128,071 124,152 124,238 125,487
Quar  Volumetric flow rate, dry normal @7%0, (Nm®hr) 126,228 121,651 121,199 123,026
Comments: ’ 041113 141248
oJa@

Average includes 3 runs.

Propared by Claan Ar Engineering Propristary Software
SS ISOKINETIC Version 2008138
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 2 FF Outlet
USEPA Method 5/202 (FPM/CPM)
Emission Parameters for FPM
Run No. 1 2 3 Average
Date (2013) Mar 19 Mar 19 Mar 19
Start Time (approx.) 07:54 10:35 13:25
Stop Time (approx.) 10:07 12:48 15:37
Process Conditions
Rp Steam Production Rate (Kibs/hr) 184 184 184 184
Py Fabroc Filter Inlet Temperature (°F) 320 320 320 320
P, Carbon Feed Rate - (Ibs/hr) ’
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
F. Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap  Capacity factar (hoursfyear) 8,760 8,760 8,760 8,760
Gas Conditions
0, Oxygen (dry volume %) 7.2000 7.2800 7.3400 7.2733
CO,  Carbon dioxide (dry volume %) 11.7000 11.7300 11.8300 11.7533
T, Sample temperature (°F) 305.9600 305.2400 305.7600 305.6533
B, Actual water vapor in gas (% by volume) 23.7476 23.1998 23.4982 23.4819
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 157,890 152,016 152,587 154,164
Q, Volumetric flow rate, standard (scfm) 106,075 102,096 102,565 103,579
Qg Volumetric flow rate, dry standard (dscfm) 80,885 78410 78,464 79,253
Q7  Volumetric flow rate, dry std@7%0, (dscfm) 79721 76,830 76,545 77,699
Q, Volumetric flow rate, actual (act/hr) 9,473,397 9,120,950 9,155,228 9,249,859
Q, Volumetric flow rate, standard (scf/hr) 6,364,494 6,125,743 6,153,897 6,214,711
Quy Volumetric flow rate, dry standard (dscf/hr) 4,853,077 4,704,580 4,707,843 4,755,167
Q, Volumetric flow rate, actual (m°/hr) 268,292 258,311 259,281 261,961
Q, Volumetric flow rate, standard (m°/hr) 180,246 173,485 174,282 176,004
Qu  Volumetric flow rate, dry standard (dry m°hr) 137,442 133,236 133,329 134,669
Qu; Volumetric flow rate, dry std@7%0; (dry m*/hr) 135464 130,553 130,068 132,028
Q,  Volumetric fow rate, normal (Nm’fh) 167,957 161,856 162,399 164,004
Q. Volumetric flow rate, dry normal (Nm’fhr) 128,071 124,152 124,238 125,487
Q.  Volumetric flow rate, dry nommal @7%0; (Nm>hr) 126,228 121,651 121,199 123,026
Sampling Data
Vs Volume metered, standard (dscf) 64.6134 61.0682 61.7746 62.4854
%I Isokinetic sampling (%) 101.0468 98.5168 99.5873 99.7169
Laboratory Data
My Matter collected on filtar(s) () 0.00120 0.00100 0.00110
my Matter coflected in solvent rinse(s) (9) 0.00180 0.00041 0.00207
m, Total filterable particulate matter (g) 0.00310 0.00141 0.00317
Nyp.  Number of non-detectable fractions N/A N/A N/A
DLC  Detection level classification ADL ADL ADL
Fliterable Particulate Matter Results
Cy Particulate Concentration (Ib/dscf) 1.0575€-07  5.1053E-08 1.1323E-07  9.0009E-08
C.7 Particulate Concentration @7% O, (Ib/dscf) 1.07285-07  5.2102E-08  1.1607E-07  9.1820E-08
Cunz Particulate Concentration @12% CO; (Ib/dscf) 1.0846E-07 5.2228E-0B  1.1485E-07 9.1847E-08
C, Particulate Concentration (Ib/acf) 54173E-08 2.6333E-06 5.8224E-08 4.6243E-08
Cua Particulate Concentration (gr/dscf) 0.0007 0.0004 0.0008 0.0006
C.7 Particulate Concentration @7% O, (gr/dscf) 0.0008 0.0004 0.0008 0.0006
Cuy2  Particulate Concentration @12% CO, (gr/dscf) 0.0008 0.0004 0.0008 0.0006
G, Particulate Concentration (gr/acf) , 0.0004 0.0002 0.0004 0.0003
Cu Particulate Concentration (mg/dscm) 1.6934 0.8175 1.8132 1.4414
C.7 Particulate Concentration @7% O, (mg/dscm) 1.7181 0.8343 1.8588 1.4704
Cunz  Particulate Concentration @12% CO, (mg/dscm) 1.7368 0.8364 1.8382 1.4708
C. Particulate Concentration (mg/m’ (actual,wet)) : 0.8675 04217 0.9324 0.7405
Cu Particulate Concentration (mg/Nm” dry) 1.8173 0.8774 1.9459 1.5468
C.z Particulate Concentration @7% O, (mg/Nm® dry) 1.8438 0.8954 1.9946 1.5780
Curz  Particulata Concentration @12% CO, (mg/Nm® dry) 1.8638 0.8976 1.9738 1.5784
Ewr  Particulate Rate (Ib/hr) 0.5132 0.2402 0.5331 0.4288
Egn  Particulate Rate (kg/r) 0.2327 0.1089 0.2417 0.1945
Ery  Particulate Rate (Tonfyr) 22478 1.0520 2.3348 1.8782
Egs  Particulate Rate - Fe-based (Ib/MMBtu) 0.0015 0.0007 .0.0017' 0.0013
Ege Particulate Rate - F.-based (Ib/MMBtu) 0.0016 0.0008 0.0017 0.0014
Comments:

Average includes 3 runs.

Detection level classifications are defined as follows:
ADL = Above Detection Leve! - all fractions ere above detection mit
DLL = Detection Level Limited - some fractions are below detection limit
BDL = Below Detection Limit - all fractions are below detection limit

Progared by Clean Al Enginoaring Propristay Software
Copyright © 2011 Chean Ah Englneering inc.



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Qutlet

USEPA Method 5/29 (Particulate/Metals)
Cadmium (Cd) Emission Parameters

Run No.

Date (2013)
Start Time (approx.)
Stop Time (approx.)
Process Conditions
Re Steam Production Rate - (Klbs/hour)
Py Fabric Filter Inlet Temperature - (°F)
Fg Oxygen-based F-factor (dscf/MMBtu)
Fe Carbon dioxide-based F-factor (dscf/MMBtu)
Cap Capacity factor (hours/year)

Gas Conditions
0O, Oxygen (dry volume %)
CO;, Carbon dioxide (dry volume %)
Ts Sample temperature (°F)
Bw Actual water vapor in gas (% by volume)

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

Sampling Data
Vmse  Volume metered, standard (dscf)

%I Isokinetic sampling (%)
Laboratory Data
m, Total matter corrected for allowable blanks (ug)

Cadmium Results - Total
Cad Concentration (Ib/dscf)
C.y  Concentration @7% O, (Ib/dscf)
Cs1z  Concentration @12% CO, (Ib/dscf)
C, Concentration (Ib/acf)
Csd Concentration (ug/dscm)
C.7  Concentration @7% O, (ug/dscm)
Ceq12  Concentration @12% CO; (ug/dscm)
Cad Concentration (mg/dscm}
C.s7  Concentration @7% O, (mg/dscm)
C.y12 Concentration @12% CO, (mg/dscm)
C, Concentration (ug/m® (actual,wet))
Cq  Concentration (ug/Nm® dry)
Cs7  Concentration @7% O, (ug/Nm® dry)
Cu12  Concentration @12% CO, (ug/Nm? dry)
Ewne  Rate (Ib/hr)
Eys Rate (g/s)
Erye  Rate (Tonlyr)
Egq Rate - Fd-based (Ib/MMBtu)
Egc Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Air Engincesing Proprictary Software
SS Metals-1 Version 2006-12¢

Copyright © 2006 Clean Air Enginoering [no.

1

Mar 19
07:54
10:07

184.2

320
9,670
1,820
8,760

7.2000
11.7000
305.9600
23.7476

167,890
106,075
80,885

64.6134
101.0466

1.1982

4.0891E-11
4.1488E-11
4.1939E-11
2.0948E-11
6.5481E-01
6.6437E-01
6.7160E-01
6.5481E-04
6.6437E-04
6.7160E-04
3.3545E-01
7.0272E-01
7.1298E-01
7.2074E-01
1.9845E-04
2.5000E-05
8.6920E-04
5.9699E-07
6.3608E-07

2

Mar 19
10:35
12:48

183.6

320
9,570
1,820
8,760

7.2800
11.7300
305.2400
23.1908

152,016
102,096
78,410

61.0682
98.5168

1.1173

4.0341E-11
4.1170E-11
4.1269E-11
2.0808E-11
6.4600E-01
6.5928E-01
6.6087E-01
6.4600E-04
6.5928E-04
6.6087E-04
3.3321E-01
6.9327E-01
7.0752E-01
7.0923E-01
1.8979E-04
2.3909E-05
8.3127E-04
5.9241E-07
6.2592E-07

3

Mar 19
13:25
16:37

183.7

320
9,570
1,820
8,760

7.3400
11.8300
306.7600
23.4982

152,587
102,565
78,464

61.7746
99.5873

0.9498

3.3901E-11
3.4751E-11
3.4388E-11
1.7433E-11
5.4287E-01
5.5648E-01
5.5067E-01
5.4287E-04
5.5648E-04
5.5067E-04
2.7916E-01
5.8260E-01
5.9720E-01

5.9097E-01

1.5960E-04
2.0106E-05
6.9004E-04
5.0004E-07
5.2155E-07

Average

183.8

320
9,570
1,820
8,760

7.2733
11.7533
305.6533
23.4819

154,164
103,579
79,253

62.4854
99.7169

3.8377E-11
3.9136E-11
3.9199E-11
1.9729€-11
6.1456E-01
6.2671E-01
6.2772E-01
6.1456E-04
6.2671E-04
6.2772E-04
3.1594E-01
6.5953E-01
6.7257E-01
6.7365E-01
1.8261E-04
2.3005E-05
7.9984E-04
5.6315E-07
5.9452E-07



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

Unit 2 FF Outlet
USEPA Method 5/29 (Particulate/Metals)
Lead (Pb) Emission Parameters

Run No. 1 2 3 Average

Date (2013) Mar 19 Mar 19 Mar 19

Start Time (approx.) 07:54 10:35 13:25

Stop Time (approx.) . 10:07 12:48 16:37

Process Conditions
Rp Steam Production Rate - (Klbs/hour) 184.2 183.6 183.7 183.8
P, Fabric Filter Inlet Temperature - (°F) 320 320 : 320 320
Fq Oxygen-based F-factor (dsct/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760 8,760 - 8,760

Gas Conditions
0, Oxygen (dry volume %) 7.2000 7.2800 7.3400 7.2733
CO, Carbon dioxide (dry volume %) 11.7000 11.7300 11.8300 11.7533
Ts Sample temperature (°F) 305.9600 305.2400 305.7600 305.6533
B, Actual water vapor in gas (% by volume) . 23.7476 23.1998 23.4982 23.4819

Gas Flow Rate
Q, Volumetric flow rate, actual (actm) 157,890 152,016 162,587 154,164
Qg Volumetric flow rate, standard (scfm) 106,075 102;096 102,565 103,579
Qqy Volumetric flow rate, dry standard (dscfm) 80,885 78,410 78,464 79,253

Sampling Data
Vmsa  Volume metered, standard (dscf) 64.6134 61.0682 61.7746 62.4854
%I Isokinetic sampling (%) 101.0466 98.5168 99.5873 99.7169

- Laboratory Data

m, Total matter corrected for allowable blanks (pg) 7.9262 10.2772 7.1546

Lead Results - Total
Ced Concentration (Ib/dscf) - 2.7049E-10 3.7108E-10  2.5538E-10  2,9898E-10
Coear Concentration @7% O, (Ib/dscf) 2.7444E-10 3.7871E-10  2.6178E-10  3.0498E-10
Ce12  Concentration @12% CO, (Ib/dscf) 2.7742E-10  3.7962E-10  2.5005E-10  3.0537E-10
C, Concentration (Ib/acf) 1.3857E-10 1.9140E-10 1.3132E-10 1.5376E-10
Ced Concentration (ug/dscm) 4.3315E+00 5.9423E+00 4.0896E+00 4.7878E+00
C.7  Concentration @7% O, (ug/dscm) 4.3947E+00 6.0645E+00 4.1921E+00 4.8838E+00
C.i2  Concentration @12% CO, (Hg/dscm) 4,4426E+00 6.0791E+00 4.1483E+00 4.8900E+00
Cad Concentration {(mg/dscm) 4 3315E-03 5.9423E-03 4.0896E-03 4.7878E-03
Cear Concentration @7% O, {mg/dscm) 4.3947E-03 8.0645E-03 4.1921E-03  4.8838E-03
Cea12 Concentration @12% CO, (mg/dscm) 4.4426E-03 6.0791E-03  4.1483E-03  4.8900E-03
C, Concentration (pg/m3 (actual,wet)) 2.2190E+00 3.0651E+00 2.1029E+00 2.4623E+00
Caa Concentration (pg[Nm3 dry) 4.6484E+00 6.3771E+00 4.3888E+00 §.1381E+00
Caa7 Concentration @7% O2 (pg/Nm3 dry) 4.7163E+00 6.5082E+00 4.4988E+00 5.2411E+00
Csa1z  Concentration @12% CO, (ug/Nm® dry) 4.7676E+00 6.5239E+00 4.4519E+00 5.2478E+00
Epne Rate (Ib/hr) 1.3127E-03  1.7458E-03  1.2023E-03  1.4203E-03
Egs Rate (g/s) 1.6537E-04  2.1993E-04  1.5146E-04  1.7892E-04
Ewyw  Rate (Tonfyr) - 5.7496E-03  7.6465E-03 5.2660E-03  6.2207E-03
Erq Rate - Fd-based (tb/MMBtu) 3.9490E-06 5.4494E-06 3.7669E-06 4.3884E-06
Efe Rate - Fc-based (Ib/MMBtu) 4.2076E-06 5.7576E-06 3.9289E-06 4.6314E-06

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

Copyright © 2006 Clean Alr Engineering 1nc.



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Outlet

USEPA Method 29 (Mercury)
Sampling, Velocity and Moisture Parameters

Run No.

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

Sampling Conditions
Ya Dry gas meter correction factor
Co Pitot tube coefficient
Pg Static pressure (in. H,0)
A, Sample location area (ft)
Pbar Barometric pressure (in. Hg)
D, Nozzle diameter (in.)
[0 )} Oxygen (dry volume %)
CQO,; Carbon dioxide (dry volume %)
Nz+CO Nitrogen plus carbon monoxide (dry volume %)
Vie Total Liquid collected (ml)

Vim Volume metered, meter conditions (ft°)
T Dry gas meter temperature (°F)
Ts Sample temperature (°F)
AH Meter box orifice pressure drop (in. H,0)
2] Total sampling time (min)

Flow Results

Vowa  Volume of water collected (f%)

Vmsd  Volume metered, standard (dscf)

Py Sample gas pressure, absolute (in. Hg)

P, Vapor pressure, actual (in. Hg)

Buo Moisture measured in sample (% by volume)
Bus Saturated moisture content (% by volume)
B, Actual water vapor in gas (% by volume)
VAP  Velocity head (vin. H,0)

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

M, MW of sample gas, wet (Ib/lb-mole)

A Velocity of sample (ft/sec) ’

%l Isokinetic sampling (%)

Q, Volumetric flow rate, actual (acfm)

Q, Volumetric flow rate, standard (scfm)

Qqq " Volumetric flow rate, dry standard (dscfm)
Qg7 Volumetric flow rate, dry std@7%0, (dscfm)

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

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

Qug Volumetric flow rate, dry standard (dscf/hr)
Q, Volumetric flow rate, actual (m%hr)

Q, Volumetric flow rate, standard (m*hr)

Qua  Volumetric flow rate, dry standard (dry m*hr)
Qqq;  Volumetric flow rate, dry std@7%0, (dry m*hr)
Q, Volumetric flow rate, normal (Nm®hr)

Qe Volumetric flow rate, dry normal (Nm?hr)

Qugr  Volumetric flow rate, dry normal @7%0, (Nm>/hr)

Co nts:

1

Mar 19
07:54
10:07

1.0050
0.8240
-8.7000
64.0000
29.80
0.2725
7.2000
11.7000
81.1000
427.60
66.3100
83.3400
305.9600
0.8728
125.0

20.1229
64.6134
29.1603
29.1603
23.7476
100.0000
23,7476
0.5947
30.1600
27.2723
41,1172
101.0466
157,890
106,075
80,885
79,721
9,473,397
6,364,494
4,853,077
268,292
180,246
137,442
135,464
167,957
128,071

© 126,228

2

Mar 19
10:35
12:48

1.0050
0.8240
-9.2000
64.0000
29.80
0.2725
7.2800
11.7300
80.9900
392.00
63.2750
88.4600
305.2400
0.7912
125.0

18.4475
61.0682
29.1235
29.1235
23.1998
100.0000
23.1998
0.5733
30.1680
27.3450
39.5875
98.5168
152,016
102,096
78,410
76,830
9,120,950
6,125,743
4,704,580
258,311
173,485
133,236
130,553
161,656
124,152
121,651

Average includes 3 runs. * Indicates that the run is not included in the average.

Prepared by Clean Air Englneering Praprietary Software
$S ISOKINETIC Verslon 2008-130

Copyight ©2008 Clean At Englnaering Inc.

3
Mar 19

13:25-

15:37

1.0050
0.8240
-8.6000
64.0000
29.80
0.2725
7.3400
11.8300
80.8300
403.20
64.9550
96.6200
305.7600
0.8176
125.0

18.9746
61.7746
29.1676
29.1676
23.4982
100.0000
23.4982
0.5755
30.1864
27.3228
39.7362
99.5873
152,587
102,565
78,464
76,545
9,155,228
6,153,897
4,707,843
259,281
174,282
133,329
130,068
162,399
124,238
121,199

4*
Mar 21

12:05
14:26

0.9972
0.8130
-9.4000
64.0000
29.75
0.2760
7.2000
11.7000
81.1000
427.60
70.8100
84.4400
304.0000
1.0840
125.0

20.1229
68.2456
29.0588
29.0588
22.7715
100.0000
22.7715
0.6270
30.1600
27.3910
42.6931
99.0218
163,942
110,039

84,981 .

83,759
9,836,491
6,602,330
5,008,877

278,575
186,982
144,403
142,325
174,233
134,558
132,621

Average

29.8000

7.2733
11.7533
80.9733

305.6533

19.1817
62.4854
29.1505
29.1505
23.4819
100.0000
23.4819
0.5812
30.1715
27.3134
40.1470
99.7169
154,164
103,579
79,253
77,699
9,249,859
6,214,711
4,755,167
261,961

© 176,004
134,669
132,028
164,004
125,487
123,026

041113 145840
oJaL



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Outlet

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

Run No. 1 2 3 4 Average
Date (2013) Mar 19 Mar 19 Mar 19 Mar 21
Start Time (approx.) 07:54 10:35 13:25 12:05
Stop Time (approx.) 10:07 12:48 15:37 14:26
Process Conditions
Re Steam Production Rate - (Kibs/hour) 184.2 183.6 183.7 183.9 183.8
Py Fabric Filter Inlet Temperature - (°F) 320 320 320 320 320
Fy Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570 9,570
F. 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 %) 7.2000 7.2800 7.3400 7.2000 7.2550
CO, Carbon dioxide (dry volume %) 11.7000 11.7300 11.8300 11.7000 11.7400
Ts Sample temperature (°F) 305.9600 305.2400 305.7600 304.0000 305.2400
Bw Actual water vapor in gas (% by volume) 23.7476 23.1998 23.4982 22,7715 23.3043
Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 157,890 152,016 152,587 163,942 156,609
Q, Volumetric flow rate, standard (scfm) 108,075 102,096 102,565 110,039 105,194
Qg Volumetric flow rate, dry standard (dscfm) 80,885 78,410 78,464 84,981 80,685
Sampling Data
Viosd  Volume metered, standard (dscf) - 646134 61.0682 61.7746 68.2456 63.9254
%l Isokinetic sampling (%) 101.0466 .98.5168 99.5873 99.0218 99.5431
Laboratory Data
Myp  Fraction 1B (pg) <0.1000 <0.1000 <0.1000 <0.1000
My Fraction 2B (pg) 7.1159 6.2235 7.3137 4.8649
Mnaa Fraction 3A (ug) <0.2000 <0.2000 <0.2000 <0.2000
myae  Fraction 38 (ug) <0.5000 <0.5000 <0.5000 <0.5000
Mpae  Fraction 3C (pg) <0.4000 <0.4000 <0.4000 <0.4000
My Total matter corrected for allowable blanks (ug) 7.1159 6.2235 7.3137 4.8649
Mercury Results - Total
Cus Concentration (Ib/dscf) 2.4284E-10 2.2471E-10  2.6106E-10 1.5718E-10  2.2145E-10
C.7  Concentration @7% O, (Ib/dscf) 2.4B38E-10  2.2933E-10 2.6760E-10  1.5948E-10  2.2570E-10
Cu1z Concentration @12% CO, (Ib/dscf) 2.4906E-10 2.2989E-10 2.6481E-10 16121E-10 2.2624E-10
Cq Concentration (Ib/acf) 1.2440E-10 1.1591E-10  1.3424E-10  8.1478E-11 1.1401E-10
Cu Concentration (ug/dscm) 3.8887E+00 3.5985E+00 4.1804E+00 2.5171E+00 3.5462E+00
C.1 Concentration @7% O, (ug/dscm) 3.9455E+00 3.6724E+00 4.2853E+00 2.5538E+00 3.6142E+00
Cwiz  Concentration @12% CO, (ug/dscm) 3.9884E+00 3.6813E+00 4.2405E+00 2.5816E+00 3.6230E+00
Cud Concentration (mg/dscm) 3.8887E-03 3.5985E-03 4.1804E-03 25171E-03  3.5462E-03
C.7  Concentration @7% O, (mg/dscm) ' 3.9455E-03 36724E-03 4.2853E-03 2.5538E-03  3.6142E-03
C.i2 Concentration @12% CO, (mg/dscm) 3.9884E-03 3.6813E-03 4.2405E-03 25816E-03 3.6230E-03
Ca Concentration (pg/m® (actual,wet)) 1.9921E+00 1.8561E+00 2.1497E+00 1.3047E+00 1.8257E+00
Coa Concentration (ug/Nm® dry) 4.1732E+00 3.8618E+00 4.4863E+00 2.7012E+00 3.8056E+00
C.7  Concentration @7% O, (ug/Nm® dry) 42342E+00 3.0412E+00 4.5988E+00 2.7407E+00 3.8787E+00
C.nz  Concentration @12% CO, (pg/Nm3 dry) 4.2802E+00 3.9507E+00 4.5508E+00 2.7705E+00 3.88B0E+00
Ewpn;  Rate (Ib/hr) 1.1785E-03 1.0572E-03  1.2290E-03  8.0145E-04 1.0665E-03
Egs Rate (g/s) 1.4846E-04 1.3318E-04 1.5483E-04 1.0096E-04 1.3436E-04
Ewy  Rate (Toniyr) 5.1619E-03  4.6305E-03 5.3831E-03 3.5104E03  4.6714E-03
Epg Rate - Fd-based (Ib/MMBtu) 3.5453E-06 3.3000E-06 3.8506E-06 2.2948E-06  3.2477E-06
Epc Rate - Fc-based (Ib/MMBtu) 3.7775E-06  3.4866E-06 4.0162E-06 2.4451E-06  3.4313E-06

Prepared by Clean Als Englnaering Proprictary Software
SS Molala~1 Version 2006-12¢

Copyright © 2008 Clean Air Engineering inc.



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

Unit 2 FF Outlet

Run No.

USEPA Method 29 (Mercury)

Mercury (Hg) Emission Parameters (continued)
Separate Front Half Results

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

Mercury Results - Front Half

Cu
Caur
Canz
C,
Cea
Coar
Caan
Cua
Car
Coaanz
CB
Cau
Car
Caa2
Eb
Eyn
Enpr
Erq

Concentration (Ib/dscf)

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

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

Rate (g/s)

Rate (Ton/yr)

~ Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Ar Inginesring Propristary Software
88 Metals-1 Vergion 2€08-12¢

Copyright © 2008 Clean Alr Engineering Inc.

Mar 19
07:54
10:07

<3.4126E-12
<3.4624€E-12
<3.5001E-12
<1.7482E-12
<5.4648E-02
<5.5446E-02
<5.6049E-02
<5.4648E-05
<5.5446E-05
<5.6049E-05
<2.7995E-02
<5.8647E-02
<5.9503E-02
<6.0161E-02
<1.6562E-06
<2.0864E-06
<7.2540E-05
<4.9822E-08
<5.3085E-08

Mar 19
10:35
12:48

<3.6107E-12
<3.6849E-12
<3.6938E-12
<1.8624E-12
<5.7821E-02
<5.9009E-02
<5.9152E-02
<5.7821E-05
<5.9009E-05
<5,9152E-05
<2.9824E-02
<6.2051E-02
<6.3327E-02
<6.3480E-02
<1.6987E-05
<2,1399E-06
<7.4403E-05
<5.3024E-08
<5.6023E-08

Mar 19
13:25
16:37

<3.5694E-12
<3.6589E-12
<3.6207E-12
<1.8365E-12
<5.7169E-02
<5.8593E-02
<6.7981E-02
<5.7159E-05
<5.8593E-05
<5.7981E-05
<2.9393E-02
<6.1342E-02
<6.2880E-02
<6.2223E-02
<1.6804E-05
<2.1169E-06
<7.3603E-05
<5.2650E-08
<5.4914E-08

4

Mar 21
12:05
14:26

<3.2310E-12
<3.2781E-12
<3.3138E-12
<1.6748E-12
<5.1740E-02
<5.2495E-02
<5.3066E-02
<5.1740E-05
<5.2495E-05
<5.3066E-05
<2.6820E-02
<5.5525E-02
<5.6336E-02
<5.6949E-02
<1.6474E-05
<2.0754E-06
<7.2158E-05
<4.7171E-08
<5.0260E-08

Average

<3.4559E-12
<3.5211E-12
<3.5321E-12
<1.7802E-12
<5.5342E-02
<5.6386E-02
<5.6562E-02
<5.5342E-05
<5.6386E-05
<5.6562E-05
<2.8508E-02
<5.9391E-02
<6.0511E-02
<6.0701E-02
<1.6707E-05
<2.1047E-06
<7.3176E-05
<5.0667E-08
<5.3570E-08

D41113 145040
oJalLM



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Outlet
USEPA Method 29 (Mercury)
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 1-3 Results

Run No. 1 2 3 4 Average

Date (2013) Mar 19 Mar 19 Mar 19 Mar 21
Start Time (approx.) 07:54 10:35 13:25 12:.05
Stop Time (approx.) 10:07 12:48 16:37 14:26

Mercury Results - Impingers 1-3 Solution

(o Concentration (Ib/dscf) 2.4284E-10 2.2471E-10 26106E-10  1.5718E-10  2.2145E-10
Cyqy  Concentration @7% O, (Ib/dscf) 2.4638E-10  2.2933E-10 2.6760E-10 1.5948E-10  2.2570E-10
C.1z Concentration @12% CO;, (Ib/dscf) 2.4906E-10 2.2989E-10 2.6481E-10 1.6121E-10  2.2624E-10
Cq Concentration (lb/acf) 1.2440E-10 1.1591E-10  1.3424E-10  8.1478E-11  1.1401E-10
Ca Concentration (pg/dscm) 3.8887E+00 3.5985E+00 4.1804E+00 2.5171E+00 3.5462E+00
Cyqr  Concentration @7% O, (ug/dscm) 3.9455E+00 3.6724E+00 4.2853E+00 2.5538E+00 3.6142E+00
C.1z Concentration @12% CO, (pg/dscm) 3.9884E+00 3.6813E+00 4.2405E+00 2.5816E+00 3.6230E+00
Cu Concentration (mg/dscm) 3.8887E-03 3.5985E-03 4.1804E-03 25171E-03  3.5482E-03
C,7y Concentration @7% O, (mg/dscm) 3.9465E-03 3.6724E-03  4.2853E-03 2.5638E-03 - 3.6142E-03
Cu1z  Concentration @12% CO, (mg/dscm) 3.9884E03 3.6813E-03 4.2405E-03 2.5816E-03  3.6230E-03
Ca Concentration (ug/m’ (actual,wet)) 1.9921E+00 1.8561E+00 2.1497E+00 1.3047E+00 1.8257E+00
Ceu Concentration (ug/Nm® dry) 41732E+00 3B618E+00 4.4863E+00 2.7012E+00 3.8056E+00
C.r  Concentration @7% O, (ug/Nm? dry) 4.2342E+00 3.9412E+00 4.5988E+00 2.7407E+00 3.8787E+00
Cwrz Concentration @12% CO; (ug/Nm® dry) 4.2802E+00 3.9507E+00 4.5508E+00 2.7705E+00 3.8880E+0Q
Epre  Rate (Ib/hr) 1.1785E-03  1.0572E-03 1.2290E-03  8.0145E-04  1.0665E-03
Egs Rate (g/s) 1.4846E-04  1.3318E-04  1.5483E-04 1.0096E-04  1.3436E-04
Emy  Rate (Tonlyr) 5.1619E-03  4.6305E-03 5.3831E-03 3.5104E-03 4.6714E-03
Erg Rate - Fd-based (Ib/MMBtu) 3.5453E-06  3.3000E-06 3.8506E-06 2.2948E-06 3.2477E-06
Eec Rate - Fc-based (Ib/MMBtu) 3.7775E-06  3.4866E-06 4.0162E-06 24451E-06 3.4313E-06
041113 145840
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Qutlet

USEPA Method 29 (Mercury)

Mercury (Hg) Emission Parameters (continued)

Run No.

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

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

Cewr Concentration @7% O, (lb/dscf)
C.q12 Concentration @12% CO, (lb/dscf)

Ca Concentration (Ib/acf)
C.a Concentration (pg/dscm)

C.y7  Concentration @7% O, (pg/dscm)
Ca12  Concentration @12% CO, (pg/dscm)

Cad Concentration (mg/dscm)

Csar Concentration @7% O, (mg/dscm)
Ce12  Concentration @12% CO, (mg/dscm)
Ca Concentration (ug/m® (actual,wet))

Cua Concentration (ug/Nm® dry)

C.7  Concentration @7% O, (ug/Nm® dry)
C.az  Concentration @12% CO, (ug/Nm? dry)

Epne  Rate (Ib/hr)

Egis Rate (g/s)

Ery  Rate (Tonhyr)

Ery Rate - Fd-based (lb/MMBtu)
Eec Rate - Fc-based (Io/MMBtu)

Proparod by Clean Ar Engineering Propriatary Software
SS Malals-1 Varslon 2008-12¢

Copynghl ©2008 Clean Air Engineering Inc.

Mar 19
07:54
10:07

<6.8252E-12
<6.9248E-12
<7.0002E-12
<3.4965E-12
<1.0930E-01
<1.1089E-01
<1.1210E-01
<1.0930E-04
<1.1089E-04
<1.1210E-04
<5.5891E-02
<1.1729E-01
<1.1901E-01
<1.2030E-01
<3.3123E-05
<4.1727E-06
<1.4508E-04
<9.9645E-08
<1.0617E-07

Separate Impinger 4 Results

Mar 19
10:35
12:48

<7.2214E-12
<7.3699E-12
<7.3877E-12
<3.7248E-12
<1.1564E-01
<1.1802E-01
<1.1830E-01
<1.1564E-04
<1.1802E-04
<1.1830E-04
<5.9648E-02
<1.2410E-01
<1.2665E-01
<1.2696E-01
<3.3974E-05
<4.2799E-06
<1.4881E-04
<1,0605E-07
<1.1205E-07

Mar 19
13:25
15:37

<7.1389E-12
<7.3179E-12
<7.2414E-12
<3.6710E-12
<1,1432E-01
<1.1719E-01
<1.1596E-01
<1.1432E-04
<1.1719E-04
<1.1596E-04
<5.8786E-02
<1.2268E-01
<1.2576E-01
<1.2445E-01
<3.3609E-05
<4.2339E-06
<1.4721E-04
<1.0530E-07
<1.0983E-07

4

Mar 21
12:05
14:26

<6.4620E-12
<6.5563E-12
<6.6277E-12
<3.3496E-12
<1.0348E-01
<1.0499E-01
<1.0613E-01
<1,0348E-04
<1.0499E-04
<1.0613E-04
<5.3640E-02
<1.1105E-01
<1.1267E-01
<1.1390E-01
<3.2949E-05
<4.1508E-06
<1.4432E-04
<9.4341E-08
<1.0052E-07

Average

<6.9119E-12
<7.0422E-12
<7.0642E-12
<3.5605E-12
<1.1068E-01
<1.1277E-01
<1.1312E-01
<1.1068E-04
<1.1277E-04
<1.1312E-04
<5.7016E-02
<1.1878E-01
<1.2102E-01
<1.2140E-01
<3.3414E-05
<4.2093E-06
<1.4635E-04
<1.0133E-07
<1.0714E-07

041113 145040
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 2 FF Outlet
USEPA Method 29 (Mercury)
Mercury (Hg) Emission Parameters {continued)
Separate Impinger 5-6 Results

Run No. 1 2 3 4 Average
Date (2013) Mar 19 Mar 19 Mar 19 Mar 21

Start Time (approx.) 07:54 10:35 13:25 12:05

Stop Time (approx.) 10:07 12:48 15:37 14:26

Mercury Results - Filtered Permanganate Solutlon

Cu Concentration (Ib/dscf) <1.7063E-11 <1.8054E-11 <1.7847E-11 <1.6155E-11 <1.7280E-11
Ca;  Concentration @7% O, (Ib/dscf) <1.7312E-11 <1.8425E-11 <1.8295E-11 <1.6391E-11 <1.7606E-11
Cu12  Concentration @12% CO, (lb/dscf) <1.7501E-11 <1.8469E-11 <1.8104E-11 <1.6569E-11 <1.7661E-11
C, Cancentration (Ib/acf) <8.7411E-12 <93120E-12 <9.1774E-12 <B8.3741E-12 <8.9012E-12
Cui Concentration (pg/dscm) <2.7324ED01 <2.8910E-01 <2.8580E-01 <25870E-01 <2.7671E-01
Cyq7 = Concentration @7% O, (Hg/dscm) <2.7723E-D01 <29505E-01 <2.9296E-01 <2.6247E-01 <2.8193E-01
Cwiz Concentration @12% CO, (ug/dscm) <2.8025E-01 <29576E-01 <2.8990E-01 <2.6533E-01 <2.8281E-01
Cu Concentration (mg/dscm) <2.7324E-04 <28910E-04 <2.8580E-04 <2.5870E-04 <2.7671E-04
C.;  Concentration @7% Oz (mg/dscm) <2.7723E-04 <29505E-04 <29296E-04 <2.6247E-04 <2.8193E-04
Cq12  Concentration @12% CO, (mg/dscm) <2.8025E-04 <29576E-04 <2.8990E-04 <2.6533E-04 <2.828B1E-04
Ca Concentration (pg/ma (actuallwet)) <1.3998E-01 <1.4912E-01 <1.4696E-01 <1.3410E-01 <1.4254E-01
Cy Concentration (pg/Nma dry) <2.9323E-01 <3.1026E-01 <3.0671E-01 <2.7763E-01 <2.9696E-01
C.7  Concentration @7% O, (Wg/Nm® dry) <2.9751E-01 <3.1664E-01 <3.1440E-01 <2.8168E-01 <3.0256E-01
Cu1z Concentration @12% CO, {ug/Nm® dry) <3.0075E-01 <3.1740E-01 <3.1112E-01 <2.8475E-01 <3.0350E-01
Epne  Rate (Ib/hr) <8.2808E-05 <8.4935E-05 <8.4022E-05 <8.2372E-05 <8.3534E-05
Egs Rate (g/s) <1.0432E-05 <1.0700E-05 <1.0585E-05 <1.0377E-05 <1.0523E-05
Ery  Rate (Tonvyr) <3.6270E-04 <37201E-04 <3.6801E-04 <3.6079E-04 <3.6588E-04
Egg Rate - Fd-based (Ib/MMBtu) <2.4911E-07 <26512E-07 <2.6325E-07 <2.3585E-07 <2.5333E-07
Egc Rate - Fc-based (Ib/MMBtu) <2.6542E-07 <2.8012E-07 <2.7457E-07 <2.5130E-07 <2.6785E-07
Mercury Results - HCI Rinse + HCI/MnO2 Precipitate
Cy Concentration (Ib/dscf) <1.3650E-11 <1.4443E-11 <1.4278E-11 <1.2924E-11 <1.3824E-11
C.r  Concentration @7% O, (Ib/dscf) <1.3850E-11 <1.4740E-11 <1.4636E-11 <1.3113E-11 <1.4084E-11
C;m Concentration @12% CO, (Ib/dscf) <1.4000E-11 <1.4775E-11 <1.4483E-11 <1.3255E-11 <1.4128E-11
C, Concentration (Ib/acf) <6.9929E-12 <7.4496E-12 <7.3420E-12 <6.6993E-12 <7.1209E-12
Cu Concentration (pg/dscm) <2.1859E-01 <2.3128E-01 <2.2864E-01 <2.0696E-01 <2.2137E-01
Coqr Concentration @7% O, (ug/dscm) <2.2178E-01 <2.3604E-01 <2.3437E-01 <2.0998E-01 <2.2554E-01
Cwrz  Concentration @12% CO, (pg/dscm) <2.2420E-01 <2.3661E-01 <2.3192E-01 <2.1227E-01 <2.2625E-01
Cu Concentration (mg/dscm) <2.1859E-04 <23128E-04 <2.2864E-04 <2.0696E-04 <2.2137E-04
C.z Concentration @7% O, (mg/dscm) <2.2178E-04 <2.3604E-04 <2.3437E-04 <2.0998E-04 <«<2.2554E-04
C.y12 Concentration @12% CO, (mg/dscm) <2.2420E-04 <2.3661E-04 <2.3192E-04 <2.1227E-04 <2.2625E-04
C, Concentration (ug/m3 (actual,wet)) . <1.1198E-01 <1.1930E-01 <1.1757E-01 <1.0728E-01 <1.1403E-01
Cw  Concentration (ug/Nm® dry) <2.3459E-01 <2.4821E-01 <2.4537E-01 <2.2210E-01 <2.3757E-01
C.z  Concentration @7% O (uo/Nm® dry) <2.3801E-01 <2.5331E-01 <2.5152E-01 <2.2534E-01 <24205E-01
Cs12  Concentration @12% CO, (ug/Nm? dry) : <2.4060E-01 <25392E-01 <2.4889E-01 <2.2780E-01 <2.4280E-01
Ewn  Rate (Ib/hr) <6.6247E-05 <6.7948E-05 <6.7217E-05 <6.5897E-05 <6.6827E-05
Ege Rate (g/s) ’ <B.3455E-06 <B.5598E-06 <B.4678E-06 <8.3015E-06 <8.4186E-06
Ewe  Rate (Tonfyr) <2.9016E-04 <29761E-04 <2.9441E-04 <2.8863E-04 <2.9270E-04
Era Rate - Fd-based (Ilb/MMBtu) <1.9929E-07 <2.1210E-07 <2.1060E-07 <1.8868E-07 <2.0267E-07
Ere Rate - Fc-based (Ib/MMBtu) <2.1234E-07 <2.2409E-07 <2.1966E-07 <2.0104E-07 <2.1428E-07
041113 145940
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Wheelabrator
Clean Air Project No: 12218
Unit 2 FF Qutlet

Run No.

USEPA Method 23 (PCDD/PCDF)

Sampling, Velocity and Moisture Parameters

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

Sampiing Conditions

Ya
Co
Py
Ag
P bar
Dn
0,
CO,

Dry gas meter comection 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 %)

N,+CO Nitrogen plus carbon monoxide (dry volume %)

Vie Total Liquid collected (ml)
Vin Volume metered, meter conditions (ft*)
Tm Dry gas meter temperature (°F)
Ts Sample temperature (°F)
aH Meter box orifice pressure drop (in. H;O)
£} Total sampling time (min)
Flow Results
Vi Volume of water collected (ft*)
Vs Volume metered, standard (dscf)
Ps Sample gas pressure, absolute (in. Hg)
P, Vapor pressure, actual (in. Hg)
Bywo Moisture measured in sample (% by volume)
Bys Saturated molsture content (% by volume)
Bw Actual water vapor in gas (% by volume)
VAP Velocity head (vin. H,0)
My MW of sample gas, dry (Ib/lb-mole)
M, MW of sample gas, wet (Ib/lb-mole)
V, Velocity of sample {ft/sec)
%l Isokinetic sampling (%)
Q. Volumetric flow rate, actual (acfm)
Q, Volumetric flow rate, standard (scfm)
Quis Volumetric flow rate, dry standard (dscfm)
Quer  Volumetric flow rate, dry std@7%0, (dscfm)
Qa Volumetric flow rate, actual (acf/hr)
Q. Volumetric flow rate, standard (scf/hr)
Qug Volumetric flow rate, dry standard (dscf/hr)
Q, Volumetric flow rate, actual (m%hr)
Q, Volumetric flow rate, standard (m®/hr)
Qg  Volumetric flow rate, dry standard (dry m/hr)
Qa7 Volumetric flow rate, dry std@7%0; (dry m*/hr)
Q, Volumetric flow rate, normal (Nm*hr)
" Qs Volumetric flow rate, dry normal (Nm*hr)
Qur  Volumetric flow rate, dry normal @7%0, (Nm“/hr)
Comments:

1

Mar 19
10:16
14:38

0.9972
0.8130
-8.7000
64.0000
29.80
0.2722
7.2400
11.8500
80.9100
809.30
128.7400
87.9800
303.7600
0.8912
250.0

38.0857
123.4241
29.1603
29.1603
23.5810
100.0000
23.5810
0.5804
30.1856 -
27.3121
39.5009
100.1717
151,683
102,199
78,099
76,751

2

Mar 20
07:40
11:59

0.9972
0.8130
-9.7000
64.0000
29.80
0.2722
7.9800
11.1500
80.8700
894.50
139.0250
84.5600
304.2800
1.0380
250.0

42,0952
134.1699
29.0868
29.0868
23.8817
100.0000
23.8817
0.6272
30.1032
27.2127
42.8361
101.1350
164,491
110,473
84,090
78,162

9,101,005 9,869,442
6,131,922 6,628,387
4,685,952 5,045,413

257,746
173,660
132,709
130,418
161,819
123,661
121,525

279,508
187,720
142,889
132,815
174,921
133,147
123,759

Average includes 3 runs. * indicates that the run is not included in the average.

Propared by Clean Alr Enginesring Proprietary Software
SS CFDS Ver 2012-03
Copyright © 2011 Clean Alr Enginaering Inc.

3

Mar 20
12:21
16:40

0.9972
0.8130
-9.8000
64.0000
29.80
0.2722
7.9850
10.9010
81.1140
879.10
1417150
88.0400
304.9600
1.0600
250.0

41.3704
135.9049
29.0794
29.0794
23.3368
100.0000
23.3368
0.6346
30.0636
27.2483
43.3370
100.6540
166,414
111,637
85,585
79,520
9,984,839
6,698,234
5,135,078
282,777
189,698
145,428
135,123
176,764
135,513
125,910

Average

29.8000

7.7350
11.3003
80.9647

304.3333

40.5171
131.1663
29.1088
29.1088
23.5999
100.0000
23.5999
0.6141
30.1175
27.2577
41.8913
100.6536
160,863
108,103
82,591
78,144
9,651,762
6,486,181
4,955,481
273,344
183,692
140,342
132,785
171,168
130,773
123,732

041113 150008
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Wheelabrator
Clean Air Project No: 12218
Unit 2 FF Outlet
USEPA Method 23 (PCDD/PCDF) Parameters (NDs & EMPCs counted as Zero)
Total Tetra- through Octa-PCDD/F Results (using USEPA/INTL 2005 TEFs)

Run No. 1 2 3 Average
Date {2013) Mar 19 Mar 20 Mar 20
Start Time (approx.) 10:16 07:40 12.21
Stop Time {approx.) 14:38 11:59 16:40
Process Conditions
Re Steam Production Rate - (Klbs/hour) 184.0 184.2 183.7 183.9
Py Fabric Filter Inlet Temperature - (°F) 320 320 320 320
Fq Oxygen-hased F-factor {(dscf/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dloxide-hased F-factor (dscf/MMBtu) 1.820 1,820 1,820 1,820
Cap Capacity factor (hoursiyear) 8,760 8,760 8,760 8,760
Gas Conditions
0, Oxygen (dry volume %) 7.2400 7.9800 7.8850 7.7350
Cco, Carbon dioxlde (dry volume %) 11.8500 11.1500 10.9010 11.3003
T. Sample temperature (°F) 303.8 304.3 305.0 304.3
B, Actual water vapor in gas (% by volume) 23.5810 23.8817 23.3368 23,5999
Gas Flow Rato
Q. Volumetric flow rate, actual (acim) 161,683 164,491 166,414 160,863
Q, Volumetric flow rate, standard (scfm) 102,199 110,473 111,837 108,103
Qay Volumetric flow rate, dry standard (dscfm) 78,099 84,090 85,585 82,591
Quy;  Volumetric flow rate, dry std@7%0, (dscfm) 76,751 78,162 79,520 78,144
Q. Volumetric flow rate, actual (acf/hr) 8,101,005 9,869,442 9,984,839 9,651,762
Q, Volumetric flow rate, standard (scffhr) 6,131,922 6,628,387 6,698,234 6,486,181
Qqa Volumetric flow rate, dry standard (dscf/br) 4,685,952 5.045,413 5,135,078 4,955,481
Q. Volumetric flow rate, actual (m’/hr) 257,748 279,508 282,777 273,344
Q, Volumetric flow rate, standard (m*/hr) 173,660 187,720 189,688 183,692
Qg Volumetric flow rate, dry standard (dry m*/hr) 132,709 142,889 145,428 140,342
Qe7 Volumetric flow rate, dry std@7%0, (dry m’/hr) 130,418 132,815 135,123 132,785
Q, Volumetric flow rate, normal (Nm'lhr) 161,819 174,921 176,764 171,168
Qus  Volumetric flow rate, dry normal (Nm*/hr) 123,661 133,147 135,513 130,773
Qur  Volumetric flow rate, dry normal @7%0, (Nm®/hr) 121,528 123,759 125910 123,732
Sampling Data ’
Vmsa  Volume metered, standard (dscf) 123.4241 134.1699 135.9048 131.1683
%I Isokinetic sampling (%) 100.1717 101.1350 100.6540 - 100.6536
Laboratory Data from USEPA Mathod 23 (PCDD/PCDF)
Total PCDDs (ng) 18.33000 16.41000 17.80000
Total PCDFe (ng) 3.37500 3.50490 3.80940
m, Total PCDDs & PCDFs (ng) 19.70000 18.90000 21.60000
m, teq Total TEQ PCDDs & PCDFs (ng) 0.15200 0.15500 0.16900
Total PCDD/F Resuits (TEF=1)
Cy PCDDIF Concentration {ng/dscm) 6.6359E+00 6.2372E+00 5.6120E+00 5.4950E+00
Ceaar PCDD/F Concentration @7% O, (ng/dscm) 5.7349E+00 5.6344E+00 6.0400E+00 5.8031E+00
Cads2 PCDD/F Concentration @12% CO; (ng/dscm) 5.7073E+00 5.8364E+00 6.1778E+00  5.8405E+00
Cy PCDD/F Concertration (ng/Nm® dry) 6.0483E+00 5.6204E+00 6.0226E+00 5.8971E+00
Cu PCDDIF Concentration @7% O, (ng/Nm® dry) 6.1548E+00 6.0467E+00 6.4819E+00 6.2277E+00
Cuz  PCDDIF Concentration @12% CO, (ng/Nm® dry) 6.1249E+00 6.0483E+00 6.6298E+00  6.2678E+00
Epmne PCDD/F Rate (Ib/hr) 1.6492E-06 1.6501E-06 1.7996E-06  1.6996E-08
Ey  PCDDIF Rate (gls) 20776E-07 2.0787ED7 22671E-07 2.1411E07
Evrye PCDDIF Rate (Torvyr) 7.2235E06 7.2273E-08 7.8822E-06 7.4443E-06
Erg PCDD/F Rate - Fy-based (Ib/MMBtu) 5.1633E-03 6.0629E-08 54274E-09 5.2145E-09
Er PCDD/F Rate - F.-based (Ib/MMBtu) ’ 5.4054E09 5.3383E09 65.8510E-09 5.5316E-09
Total PCDD/F TEQ Results (using USEPAJINTL 2005 TEFs) .
Cume TEQ Concentration (ng/dscm) 4.3485E-02 4.0792E-02 4.3909E-02 4.2729E-02
Cu7na TEQ Concentration @7% O, (ng/dscm) 4.4249E-02 4.3886E-02 4.7257E-02 4.5131E-02
C,i12me TEQ Concentration @12% CO, (ng/dscm) 4.4036E-02 4.3902E02 4.8335E-02 4.5424E-02
Cuma  TEQ Concentration (ng/Nm* dry) 46867E-02 4.3777E-02 4.7121E-02  4.5855E-02
Curma  TEQ Concentration @7% O, (ngle’ dry) 4.TA8TE-02 4.7097E-02 5.0715E-02  4.8433E-02
Cqi12ee TEQ Concentration @12% CO, (ngINma dry) : 47258602 4.7114E02 5.1872E-02 4.8748E-02
Epmmee TEQ Rate (Ib/hr) 12725608 1.2852E-08  1.4080E-08  1.3219E-08
Egsee TEQ Rate (g/sec) 1.6030E-08 1.6191E-08 1.7738E-09  1.6653E-09
Eyymeo TEQ Rate (Tonfyr) 5.6735E-08 5.6293E-08 6.1671E-08 5.7900E-08
Ergeo  TEQ Rate - Fy-based (Ib/MMBtu) 3.9761E-11  3.9435E-11  4.2464E-11  4.0553E-11
Efcee  TEQ Rate - Fo-based (I/MMBtu) 4.1707E-11  4.1580E-11  4.5779E-11  4.3022E-11
041113 150008
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Wheelabrator Max
Clean Air Project No: 12218
Unit 2 FF Outlet
. USEPA Method 23 (PCDD/PCDF) Maximum Emissions Parameters (NDs & EMPCs included)
Total Tetra- through Octa-PCDD/F Results (TEQ based on USEPA/INTL 2005 TEFs)

Run No. 1 2 3 Average

Date {(2013) Mar 19 Mar 20 Mar 20

Start Time (approx.) 10:16 07:40 12221

Stop Time (approx.} ’ 14:38 11:59 16:40

Process Conditions
Rp Steam Production Rate - (Klbs/hour) 184.0 184.2 183.7 183.9
P,y Fabric Filter Inlet Temperature - (°F) 320 320 320 320
Fg Oxygen-based F-factor (dsc/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscffMMBtu) 1,820 1,820 1,820 1,820
Cap Capacity factor (hoursfyear) : 8,760 8,760 8,760 8,760

Gas Conditlons
0, Oxygen (dry volume %) 7.2400 7.9800 7.9850 7.7350
CO; Carbon dioxide (dry volume %) 11.8500 11.1500 10.9010 11.3003
Ts Sample temperature (°F) 303.8 304.3 305.0 304.3
8, Actual water vapor in gas (% by volume) 23.5810 23.8817 23.3368 23.5999

Gas Flow Rate
Qq Volumetric flow rate, actual (acfm) 151,683 164,491 166,414 160,863
Q, Velumetric flow rate, standard (scfm) 102,199 110,473 111,637 108,103
Qg Volumetric flow rate, dry standard (dscfm) 78,009 84,090 85,585 82,591
Quar  Volumetric flow rate, dry std@7%0, (dscfm) 76,751 78,162 79,520 78,144
Q, Volumetric flow rate, actual (acffhr) 9,101,005 9,869,442 9,984,839 9,651,762
Qg Volumetric flow rate, standard (scf/hr) 6,131,922 6,628,387 6,698,234 6,486,181
Qg Volumetric flow rate, dry standard (dscf/br) 4,685,952 5,045,413 5,135,078 4,955,481
Q, Volumetric flow rate, actual (m>/hr) 257,746 279,508 282,777 273,344
Q, Volumetric flow rate, standard (m*/hr) 173,660 187,720 189,698 183,692
Qqa Volumetric flow rate, dry standard (dry mbr) 132,709 142,889 146,428 140,342
Qg7 Volumetric flow rate, dry std@7%0, (dry m*/hr) 130,418 132,815 135,123 132,785
Q, Volumetric flow rate, normal (Nm*/hr) 161,819 174,921 176,764 171,168
Qg Volumetric flow rate, dry normal (Nmalhr) 123,661 133,147 135,513 130,773

. Quaz  Volumetric flow rate, dry normal @7%0, (Nmhr) 121,525 123,759 125,910 123,732

Sampling Data
Vmow  Volume metered, standard (dscf) 123.4241 134.1699 135.9049 131.1663
%l Isokinetic sampling (%) 100.1717 101.1350 100.6540 100.6536

Laboratory Data from USEPA Method 23 (PCDD/PCDF), including NDs and EMPCs
mq Total PCDDs & PCDFs (ng) 19.80000 20.00000 21.70000
m, 1gq Total TEQ PCDDs & PCDFs (ng) 0.15200 0.16200 0.17100

Total PCDD/F Results (TEF=1)
Cut PCDD/F Concentration (ng/dscm) 5.6645E+00 5.2635E+00 5.6380E+00 5.5220E+00
Coa? PCDD/F Concentration @7% O, (ng/dscm) 5.7640E+00 5.6627E+00 6.0680E+00 5.8316E+00
C.12  PCDD/F Concentration @12% CO, (ng/dscm) 5.7362E+00 5.6647E+00 6.2064E+00 5.8691E+00
Cea PCDD/F Concentration (ng/Nm® dry) 6.0790E+00 5.6486E+00 6.0505E+00 5.9260E+00
Coar PCDD/F Concentration @7% O (ng/Nm” dry) 6.1858E+00 6.0771E+00 6.5120E+00 6.2583E+00
Cuz  PCDDIF Concentration @12% CO, (ng/Nm® dry) 6.1559E+00 6.0792E+00 6.6605E+00 6.2986E+00
Enme PCDD/F Rate (Ib/hr} 1.6576E-06 1.6584E-06 1.8079E-06 1.7080E-06
Egs PCDD/F Rale (g/s) 2.0881E-07 20891E-07 2.2776E-07 2.1516E-07
Erne PCDD/F Rate (Tonfyr) 7.2602E-06 7.2636E-06 7.9187E-06 7.4808E-06
Erq PCDD/F - Fg-based (Ib/MMBtu) 5.1794E-09 5.0884E-09 5.4525E-09 5.2401E-09
Eec PCDD/F Rate - F.-based (Ib/MMBtu) 5.4328E-09 - 53651E-09 5.8781E-09 5.5587E-09

Total PCDD/F TEQ Results (using USEPA/INTL 2005 TEFs)
Csgrea  TEQ Concertration (ng/dscm) 43485E-02  4.2634E-02 4.4428E-02  4.3516E-02
Caarea  TEQ Concentration @7% O, (ng/dscm) 4.4249E-02 45868E-02 4.7817E-02  4.5978E-02
Ceg1zea  TEQ Concentration @12% CO, (ng/dscm) 4.4036E-02 45884E02 4.8907E-02 4.6276E-02
Cuma  TEQ Concentration (ng/Nm? dry) 46667E-02 4.5754E-02 4.7679E-02 4.6700E-02
Ces7iea  TEQ Concentration @7% O, (ng/Nm® dry) 4,7487E-02  49224E02 5.1315E-02  4,9342E-02
C.y1zrea TEQ Concentration @12% CO, (ng/Nm® dry) 4.7258E-02 49242E-02 5.2486E-02 4.9662E-02
Epmea TEQ Rate (Ib/hr) 1,2725E-08 1.3433E08  1.4247E-08  1.3468E-08
Egsrea  TEQ Rate (gfsec) 1.6030E-09 1.6922E-09 1.7948E-09 1.6967E-09
Ermea  TEQ Rate (Tondyr) 55735E-08 5.8835E-08 6.2401E-08  5.8930E-08
Ergrea  TEQ Rate - Fg-based (Ib/MMBtu) 39761E-11  4.1216E-11  4.2967E-11  4.1315E-11
Ererea  TEQ Rate - F-based (Ib/MMBtu) 41707E-11  4.3458E-11  4.6321E-11  4.3828E-11

. 041112 150008
i . NNK@M

Propaed by Clean Ar Enginsering Proprisiary Software.
85 PCDD-F v2011-01b

Copyright © 2007 Cl=an Alr Engineering tnc.



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 SDA Inlet

USEPA Method 26A (HCI)
Sampling, Velocity and Moisture Parameters
Run No. 1 2 3 Average
Date (2013) Mar 21 Mar 21 Mar 21
Start Time (approx.) 07:54 09:15 10:35
Stop Time (approx.) 08:54 10:15 11:35
Sampling Conditions
Yq Dry gas meter correction factor 1.0008 1.0008 1.0008
C, Pitot tube coefficient 0.8340 0.8340 0.8340
P Static pressure (in. H,0) -1.5000 -1.5000 -1.4000
A Sample location area (ft%) 60.1320 60.1320 60.1320
Phar Barometric pressure (in. Hg) 29.75 29.75 29.75 29.7500
0, Oxygen (dry volume %) 6.3800 6.0800 6.4700 6.3100
CO, Carbon dioxide {dry volume %) 12.4900 12.8700 12.5400 12.6333
N,+CO Nitrogen plus carbon monoxide (dry volume %) 81.1300 81.0500 80.9900 81.0567
Vi Total Liquid collected (ml) 181.80 184.10 185.20
Vi Volume metered, meter conditions (ft*) 34.0700 33.8900 34.3800
Tm Dry gas meter temperature (°F) 72.4583 74.9583 80.4167
Ts Sample temperature (°F) 503.6667 500.5833 503.8333 502.6944
AH Meter box orifice pressure drop (in. H,0) 1.2000 1.2000 1.2000
0 Total sampling time (min) 60.0 60.0 60.0
Flow Results
Vusa  Volume of water collected (ft*) 8.5555 8.6637 8.7155 8.6449
Vimsd  Volume metered, standard (dscf) 33.7059 33.3711 33.5117 33.5296
P Sample gas pressure, absolute (in. Hg) 29.6397 29.6397 29.6471 29.6422 .
P, Vapor pressure, actual (in. Hg) 29.6397 29.6397 29.6471 29.6422
Buo Moisture measured in sample (% by volume) 20.2443 20.6109 20.6396 20.4982
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.06000
B, Actual water vapor in gas (% by volume) 20.2443 20.6109 20.6396 20.4982
My MW of sample gas, dry (Ib/lb-mole) 30.2536 30.3024 30.2652 30.2737
M, MW of sample gas, wet (Ib/lb-mole) , 27.7729 27.7668 27.7337 27.7578
Comments: 041113 150041

. OPL
Average includes 3 runs. e
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 2 SDA Inlet

Run No.

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

Process Conditions

Rp Steam Production Rate - (Kibs/hour)

Py Fabric Filter Inlet Temperature - (°F)

Fa Oxygen-hased F-factor (dscf/MMBtu)

Fe Carbon dioxide-based F-factor (dscf/MMBtu)

Gas Conditions

0, Oxygen (dry volume %)

CO, Carbon dioxide (dry volume %)

Ts Sample temperature (°F)

Bw Actual water vapor in gas (% by volume)

Sampling Data

Vmsta  Volume metered, standard (dscf)

Laboratory Data

my, Total HCI callacted (mg)

Hydrogen Chioride (HCI) Results
Csq HCI Concentration (Ib/dscf)
Css7 HCI Concentration @7% O, (Ib/dscf)
Css12  HCI Concentration @12% CO, (Ib/dscf)
Csd HCI Concentration (ppmdv)
Cee7  HCl Concentration @7% O, (ppmdv)
C.ii2  HCI Concentration @12% CO, (ppmdv)
Cw HCI Concentration (ppmwv)
Csd HCI Concentration (mg/dscm)
C,iy HCI Concentration @7% O, (mg/dscm)
Csqi2  HCI Concentration @12% CO, (mg/dscm)
Csa  HCI Concentration (mg/Nm® dry)
C.r  HCI Concentration @7% O, (mg/Nm? dry)
C.az  HCI Concentration @12% CO, (mg/Nm?® dry)
Erq HCI Rate - Fd-based (Ib/MMBtu)
Er.  HCIRate - Fc-based (Ib/MMBtu)

Prepared by Clean Air Engineering Propri

SS EPA28-1 Version 2006-10b {C1)

Copyright © 2006 Clean Alr Engineering Inc.

¥

USEPA Method 26A (HCI)
HCI Parameters

1

Mar 21
07:54
08:54

183.6

320
9,570
1,820

6.3800
12.4900
503.6667
20.2443

33.7059

762.4984

4.9882E-05
4.7752E-05
4,7925E-05
527.3802
504.8612
506.6903
420.6159
798.7873
764.6793
767.4498
857.2352
820.6315
823.6046
0.6871
0.7269

E-31

2

Mar 21
09:15
10:15

184.2

320
9,670
1.820

6.0800
12.8700
500.5833
20.6109

33.3711

717.4268

4.7404E-05
4.4461E-05
4.4200E-05
501.1841
470.0715
.467.3046

- 397.8858
759.1100
711.9857
707.7948
814.6546
764.0823
759.5847
0.6398
0.6704

3

Mar 21
10:35
11:35

183.7

320
9,570
1,820

6.4700
12.5400
503.8333
20.6396

33.5117

811.6841

5.3407E-05
5.1446E-05
5.1107E-05
564.6525
543.9134
540.3373
448.1106
855.2412
823.8290
818.4126
917.8198
884.1092
878.2965
0.7403
0.7751

Average

183.8

320
9,570
1,820

6.3100
12.6333
502.6944
20.4982

33.5296

5.0231E-05
4.7886E-05
4.7744E-05
531.0723
506.2820
504.7774
422.2041
804.3795
766.8314
764.5524
863.2365
822.9410
820.4953
0.6891
0.7241

041613 082543
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Outlet

USEPA Method 26A (HCI)
Sampling, Velocity and Moisture Parameters
Run No. 1 2 3 Average
Date (2013) Mar 21 Mar 21 Mar 21
Start Time (approx.) 07:54 09:15 10:35
Stop Time (approx.) 08:54 10:15 11:35
Sampling Conditions
Yq Dry gas meter correction factor 1.0050 1.0050 1.0050
Py Static pressure (in. H,0) -9.8000 -9.5000 -9.4000
A Sample location area (ftz) 64.0000 64.0000 64.0000
Poar Barometric pressure (in. Hg) 29.75 29.75 29.75 29.7500
0, Oxygen (dry volume %) 7.8500 7.4500 7.2400 7.5133
CO,  Carbon dioxide (dry volume %) 11.2500 11.6600 11.8700 11.5933
N;+CO Nitrogen plus carbon monoxide (dry volume %) 80.9000 80.8900 80.8900 80.8933
Vie Total Liquid collected (ml) 268.00 267.60 269.00
Va Volume metered, meter conditions (ft) 41.3150 41.4550 41.3950
Tm Dry gas meter temperature (°F) 74.7083 77.5000 81.5000
Ts Sample temperature (°F) 307.1667 306.0000 306.2500 306.4722
AH Meter box orifice pressure drop (in. H;0) 1.5000 1.5000 1.5000
0 Total sampling time (min) 60.0 60.0 60.0
Flow Results
Vwsta  Volume of water collected (ft) 12.6121 12.5933 12.6591 12.6215
Vmsta  Volume metered, standard (dscf) 40.9025 40.8279 40.4677 40,7327
Ps Sample gas pressure, absolute (in. Hg) 29.0294 29.0515 290588 29.0466
P, Vapor pressure, actual (in. Hg) 29.0294 29.0515 29.0588 29.0466
Bwo Moisture measured in sample (% by volume) 23.5676 23.5735 23.8282 23.6564
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
B. Actual water vapor in gas (% by volume) 23.5676 235735 23.8282 23.6564
My MW of sample gas, dry (Ib/lb-mole) 30.1140 30.1636 30.1888 30.1555
M MW of sample gas, wet (Ib/lb-mole) 27.2590 27.2962 27.2844 27.2799
Comments: ' 041113 150102
- KLP @

Average includes 3 runs.

Prepared by Clean Air Engi ing Proprietary
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 2 FF Outlet

USEPA Method 26A (HCI)

HCI Parameters

Run No.

Date (2013)
Start Time (approx.)
Stop Time (approx.)
Process Conditions
Rp Steam Productlon Rate - (Klbs/hour)
Py Fabric Filter Inlet Temperature - (°F)
Fq Oxygen-based F-factor (dscf/MMBtu)
Fe Carbon dioxide-based F-factor (dscf/MMBtu)

Gas Conditlons
0, Oxygen (dry volume %)

CO, Carbon dioxide (dry volume %)

Ts Sample temperature (°F)

B. Actual water vapor in gas (% by volume)
Sampling Data

Vmsda  Volume metered, standard (dscf)
Laboratory Data

m, Total HCI collected (mg)

Hydrogen Chioride (HCI) Results
Ced HCI Concentration (Ib/dscf)
Cear HCI Concentration @7% O, (Ib/dscf)
C.q1z HCI Concentration @12% CO; (Ib/dscf)
Cqd HCI Concentration (ppmdv)
Caar HCI Concentration @7% O, (ppmdv)
C.q12 HCI Concentration @12% CO, (ppmdv)
Cu HCI Concentration (ppmwv)
Csa HCI Concentration (mg/dscm)
Cear HCI Concentration @7% O, (mg/dscm)
Csq12  HCI Concentration @12% CO, (mg/dscm)
Csa HCI Concentration (mg/Nm® dry)
Cs7  HCI Concentration @7% O, (mg/Nm?® dry)
C.s1z2 HCI Concentration @12% CO, (mg/Nm?® dry)
Erq HCI Rate - Fd-based (Ib/MMBtu)
Erc HCI Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Alr Prop y
SS EPA26-1 Version 2006-10b (C)

Copyright © 2006 Clean Alr Engineering Inc.

1

Mar 21
07:54
08:54

183.6

320
9,570
1,820

7.8500
11.2500
307.1667
23.5676

40.9025

1.9004

1.0245E-07
1.0912E-07
1.0928E-07
1.0831
1.1537
1.1563
0.8279
1.6405
1.7474
1.7499
1.7606
1.87562
1.8779
0.0016

0.0017 -

2

Mar 21
09:15
10:15

184.2

320
9,570
1,820

7.4500
11.6600
306.0000
23.5735

40.8279

1.7152

9.2631E-08
9.5730E-08
9.6332E-08

0.9794

1.0121
1.0079
0.7485
1.4834
1.5330
1.5266
1.5919
1.6452
1.6383
0.0014
0.0014

3

Mar 21
10:35
11:35

183.7

320
9,670
1,820

7.2400
11.8700
306.2500
23.8282

40.4677

1.9446

1.0596E-07
1.0782E-07
1.0712E-07
1.1202
1.1399
1.1325
0.8533
1.6967

1.7266 -

1.7163
1.8209
1.8529
1.8408
.0.0016
0.0016

Average

183.8

320
9,570
1,820

7.5133
11.5933
306.4722
23.6564

40.7327

1.0034E-07
1.0422E-07
1.0391E-07
1.0609
1.1019
1.0986
0.8099.
1.6069
1.6690
1.6639
1.7245
1.7911
1.7857
0.0015
0.0016

041613 082442
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 3 FF Qutlet
USEPA Method 5/29 (Particulate/Metals)
Sampling, Velocity and Moisture Parameters

Run No. 1 2 3 Average

Date (2013) Mar 20 Mar 21 Mar 21

Start Time (approx.) 12:35 07:42 10:15

Stop Time (approx.) 14:50 09:54 12:27

Sampling Conditions
Yq Dry gas meter correction factor 0.9906 0.9906 0.9906
C, Pitot tube coefficient 0.8240 0.8240 0.8240
Py Static pressure (in. H,0) -9.1000 -10.0000 -8.8000
As Sample location area (ﬂz) : 64.0000 64.0000 64.0000
Phar Barometric pressure (in. Hg) 29.80 29.75 29.75 20,7667
D, Nozzle diameter (in.) 0.2725 0.2725 0.2725
0, Oxygen (dry volume %) . 8.7400 7.9800 7.8300 8.1833
CO, Carbon dioxide (dry volume %) 10.1800 11.0400 11.4400 10.8867
N,+CO Nitrogen plus carbon monoxide (dry volume %) 81.0800 80.9800 80.7300 80.9300
Vie Total Liquid collected (ml) 427.90 1 428.40 412.20
Vm  Volume metered, meter conditions (ft) 72.3500 67.6700 66.4050
Tm Dry gas meter temperature (°F) 96.8200 68.5000 74.3800
Ts Sample temperature (°F) 309.5200 306.2800 305.9600 307.2533
AH Meter box orifice pressure drop (in. H,O) 1.0820 0.9752 0.9404
<] Total sampling time (min) 1250 125.0 125.0

Flow Results
Vwad  Volume of water collected (%) 20.1370 20.1605 19.3981 19,8985
Vs Volume metered, standard (dscf) 67.8414 66.7238 64.7504 66.4385
P Sample gas pressure, absolute (in. Hg) 29.1309 29.0147 29.1029 29,0828
P, Vapor pressure, actual (in. Hg) 29.1309 29.0147 29.1029 29.0828
Buo Moisture measured in sample (% by volume) 22.8886 23.2039 23.0522 23.0482
Bys Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
B, Actual water vapor in gas (% by volume) 22.8886 23.2039 23.0522 23.0482
VAP  Velocity head (¥in. H,0) 0.6371 0.6152 0.5986 0.6169
My MW of sample gas, dry (Ib/ib-mole) 29.9784 30.0856 30.1436 30.0692
M, MW of sample gas, wet (Ib/lb-mole) 27.2367 27.2813 27.3442 27.2874
Ve Velocity of sample (f/sec) 44.1951 426372 41.3705 42.7343
%l Isokinetic sampling (%) 98.1589 100.4576 99.9278 99.5148
Qs Volumetric flow rate, actual (acfm) 169,709 163,727 158,863 164,100
Q, Volumetric flow rate, standard (scfm) 113,373 109,401 106,519 109,764
Qua Volumetric flow rate, dry standard (dscfm) 87,424 84,016 81,964 84,468
Qu;  Volumetric flow rate, dry std@7%0; (dscfm) 76,480 78,093 77,069 77,214
Q. Volumetric flow rate, actual (acf/r) 10,182,544 9,823,618 9,531,767 9,845,976
Q, Volumetric flow rate, standard (scf/hr) 6,802,403 6.564,089 6,391,114 6,585,869
Qaie Volumetric flow rate, dry standard (dscf/hr) 5,245,431 5,040,967 4,917,819 5,068,072
Qa Volumetric flow rate, actual (m*hr) 288,376 278,211 269,945 278,844
Qs Volumetric flow rate, standard (m%hr) 192,648 185,899 181,000 186,516
Qs Volumetric flow rate, dry standard (dry m’/hr) 148,554 142,763 139,276 143,531
Quiz  Volumetric flow rate, dry std@7%O; (dry m%hr) 129,958 132,698 130,959 131,205
Q Volumetric flow rate, normal (Nm%hr) 179,513 173,224 168,659 173,799
Qqa  Volumetric flow rate, dry normal (Nm/hr) 138,425 133,029 129,779 133,745
Qa7 Volumetric flow rate, dry normal @7%0, (Nm°hr) 121,097 123,650 122,030 122,259

Comments: . 041113 150540

. MM
Average includes 3 runs. e
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 FF Outlet

USEPA Method 5/202 (FPM/CPM)
Emission Parameters for FPM

Run No. 1 2 3 Average
Date (2013} Mar 20 Mar 21 Mar 21
Start Time (approx.} 12:35 07:42 10:15
Stop Time (approx.) 14:50 09:54 12:27
Process Conditlons
Re Steam Production Rate (Klbs/hr) 183.4 184.3 184.3 184.0
Py Fabroc Filter inlet Temperature {°F) . 320 320 320 320
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dsci/MMBtu} 1,820 1,820 1,820 1,820
Cap Capacily factor (hours/year) 8,760 8,780 8,760 8,760
Gas Conditions
0, Oxygen (dry volume %) 8.7400 7.9800 7.8300 8.1833
CO,  Carbon dioxide (dry volume %) 10,1800 11.0400 11.4400 10.8867
Ta Sample temperature [*F) 309.5200 306.2800 305.9600 307.2533
B, Actual water vapor in gas (% by volums) 22.8886 23.2039 23.0522 23,0482
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 169,709 163,727 158,863 164,100
Q, Volumetric flow rate, standard (scfm) 113,373 109,401 108,519 109,764
Qo Volumetric flow rate, dry standard (dscfm) 87,424 84,016 81,964 84,468
Quy Volumetric flow rats, dry std@7%0; (dscfm) ’ 76,4680 78,093 77,089 77,214
Q, Volumetric flow rate, actual (acf/hr) 10,182,544 9,823,618 9,531,767 9,845,976
Q, Volumeric flow rate, standard (sci/hr) 6,802,403 6,564,089 6,391,114 6,585,869
Qg Volumetric flow rale, dry slandard (dscf/hr) 5,245,431 5,040,967 4,917,819 5,068,072
Q, Volumetric flow rate, actual (m*/hr) 288,376 278,211 269,945 278,844
Q, Volumetric flow rate, standard {m*/hr) 192,648 185,899 181,000 186,516
Qun Volumetric flow rate, dry standard (dry m*/hr) 148,554 142,763 139,276 143,531
Quuy  Volumetric flow rate, dry std@7%0, (dry mJ/hr) 129,958 132,698 130,959 131,205
Q, Volumetric flow rate, normal (Nm*/hr) 179.813 173,224 168,659 173,799
Quu Volumetric flow rate, dry normal (Nm'hr) 138,425 133,029 128,779 133,745
Qur  Volumetric flow rate, dry normal @7%02 (Nm¥hr) 121,097 123,650 122,030 122,259
Sampling Data
Vmae  Volume metered, standard (dscf) 67.8414 66.7238 64.7504 66.4385
%!” Isokinetic sampling (%) ) 98.1589 100.4578 99.9278 99.5148
Laboratory Data
Mg Matter collected on filter(s) (g) 0.00010 0.00010 0.00010
m, Matter collected in solvent rinse(s) (g) 0.00131 0.00105 0.00151
my Total filterable particulate matter (g) 0.00141 0.00115 0.00181
nypr  Number of non-detectable fractions 1outof2 1outof 2 N/A
DLC  Dealeclion level classification DLL DLL ADL
Filterable Particulate Matter Results i
Cw Particulate Concentration (lb/dscf) . 4.5750E-08 3.7941E-08 54831E-08 4.6174E-08
Coa? Particulate Concentration @7% O, (Ib/dscf) 5.2297E-08 4.0819E-08 5.8313E-08 5.0476E-08
Cenz  Particulate Concentration @12% CO, (ib/dscf) 5.3920E-08 4.1240E-08 5.7515E-08  5.0885E-08
C, Particulate Concentration (ib/acf} 2.3568E-08  1.9469E-08 2.8289E-08  2.3775E-08
Cu Particulate Concentration (gr/dscf) 0.0003 0.0003 0.0004 0.0003
Cur Particulate Concentration @7% O; (gr/dscf) 0.0004 0.0003 0.0004 0.0004
C.1z  Particulate Concentration @12% CO; (gridscf) 0.0004 0.0003 0.0004 0.0004
C. Particulate Concentration (gr/acf) 0.0002 0.0001 0.0002 0.0002
Cu Particulate Concentration {mg/dscm) 0.7326 0.6076 0.8780 0.7394
Cosr Partlculate Conceniration @7% O, (mg/dscm) 0.8375 0.6537 0.9338 0.8083
Cuanz  Particulate Concentration @12% CO: (mg/dscm) 0.8636 0.6804 0.9210 0.8150
C,  Particuiate Concantration (mg/m* (actual.wet)) 0.3774 03118 0.4530 0.3807
Cu Particulate Concentration (mg/MNm'” dry) 0.7862 0.6520 0.9423 0.7935
C.y Panticulate Concentration @7% O (mg/Nm’ dry) 0.8987 0.7015 ~ 1.0021 0.8674
Cus2  Particulate Concentration @12% CO; (mg/Nm® dry) 0.9268 0.7087 0.9834 0.8746
Epw  Partlculate Rate (ib/hr) 0.2400 0.1913 0.2696 0.2336
Ewne  Particulate Rate (kg/hr) 0.1088 0.0867 0.1223 - 0.1060
Erpye Perticulate Rale (Ton/yr) 1.0511 0.8377 1.1811 1.0233
Erg Particulats Rate - F-based (Io/MMBtu) 0.0008 0.0006 0.0008 0.0007
Er, Particulate Rate - F;-based (ib/MMBtu) 0.0008 0.0006 0.0009 0.0008
Ey Partlculate Rate - Heat Input-based (ib/MMBtu) N/A NA NA
Egp Partlculate Rate - Production-based (Ib/Klbs) 0.0013 0.0010 0.0015 0.0013
Eqp Particulate Rate - Production:basad (kg/Kibs) 0.0006 0.0005 0.0007 0.0008
Comments:

Average includes 3 runs.

Delection level classifications are defined as follows:
ADL = Above Detection Leve! - 2l fractions are above detection limit
DLL = Dstection Lovel Limited - some fractions are below detection fimit
BDL = Below Detection Limit - all fractions are below detection limit

Prepared by Cloan Alf Englasering Propsietory Sctware
Copyright® 2011 Clpan Al Enginearing nc.



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

USEPA Method 5/202 (FPM/CPM)
Emission Parameters for FPM

Run No. 1 2 3 Average

Date (2013) Mar 20 Mar 21 Mar 21

Start Time (approx.) - 12:35 07:42 10:15

Stop Time (approx.) 14:50 09:54 12:27

Process Conditions
Rp Steam Production Rate (Klbs/hr) 1834 184.3 184.3 184.0
P4 Fabroc Filter Inlet Temperature (°F) 320 320 320 320
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,670 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760 8,760 8,760

Gas Conditions
0, Oxygen (dry volume %) 8.7400 7.9800 7.8300 8.1833
cO, Carbon dioxide (dry volume %) 10.1800 11.0400 11.4400 10.8867
Te Sample temperature (°F) 309.5200 306.2800 305.9600 307.2533
B, Actual water vapor in gas (% by volume) 22.8886 23.2039 23.0522 23.0482

Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 169,709 163,727 158,863 164,100
Q. Volumetric fiow rate, standard (scfm) 113,373 109,401 106,519 109,764
Qi Volumetric flow rate, dry standard (dscfm) 87,424 84,016 81,964 84,468
Qqq;  Volumetric flow rate, dry std@7%0; (dscfm) 76,480 78,093 77,069 77,214
Q, Volumetric flow rate, actual (acf/hr) 10,182,544 9,823,618 9,631,767 9,845,976
Q, Volumetric flow rate, standard (scffhr) 6,802,403 6,564,089 6,391,114 6,585,869
Qg Volumetric flow rate, dry standard {dscf/hr) 5,245,431 65,040,967 4,917,819 5,068,072
Q, Volumetric flow rate, actual (m*/hr) 288,376 278,211 269,945 278,844
Q, Volumetric flow rate, standard (m’/hr) 192,648 185,899 181,000 186,516
Qu Volumetric flow rate, dry standard (dry m°/hr) 148,554 142,763 130,276 143,531
Quq;  Volumetric flow rate, dry std@7%0, (dry m*/hr) 129,968 132,698 130,959 131,205
Q, Volumetric flow rate, normal (Nm“/hr) 179,513 173,224 168,659 173,799

Prepated by Clean Alr Engineering Proprletary Sofiware
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Q.q Volumetric flow rate, dry normal (Nm*/hr)

Q. Volumetric flow rate, dry normal @7%0; (Nmhr)
Sampling Data

Vmete  Volume metered, standard (dscf)

%] Isokinetic sampling (%) '
Laboratory Data

Mg  Matter collected on filter(s) (g)

mg Matter collected in solvent rinse(s) (g)

My Total filterable particulate matter (g)

nuo.  Number of non-detectable fractions

DLC  Detection level classification

Filterable Particulate Matter Results

Cad Particulate Concentration (Ib/dscf)

C.g7  Particulate Concentration @7% O, (Ib/dscf)

Cga12  Particulate Concentration @12% CO, (Ib/dscf)

C, Particulate Concentration (Ib/acf)

Cad Particulate Concentration (gr/dscf)

Csar  Particulate Concentration @7% O, (gr/dscf)

Ceq12 Particulate Concentration @12% CO, (gr/dscf)

C. Particulate Concentration (gr/acf)

Cod Particulate Concentration (mg/dscm)

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

Cea1z Particulate Concentration @12% CO, (mg/dscm)

C, Particulate Concentration (mg/m? (actual,wet))

Cua Particulate Concentration (mg/Nm?® dry)

C.ar  Particulate Concentration @7% O, (mg/Nm® dry)

Cea2 Particulate Concentration @12% CO, (mg/Nm® dry)

Ewne  Particulate Rate (Ib/hr)

Ewgne  Particulate Rate (kg/hr)

Erye  Particulate Rate (Ton/yr)

Erd Particulate Rate - Fy-based (Ib/MMBtu)

Ero Particulate Rate - F-based (Ib/MMBtu).

Em Particulate Rate - Heat Input-based (Ib/MMBtu)

Egp Particulate Rate - Production-based (Ib/KlIbs)

Erp Particulate Rate - Production-based (kg/Kibs)
Comments:

Average includes 3 runs.

Detection level classifications are defined as follows:
ADL = Above Detection Level - all fractions are above detection limit
DLL = Detection Level Limited - some fractions are below detection limit
BDL = Below Detection Limit - all fractions are below detection limit

Preparad by Clean Ait Engincoring Propriotary Software
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138,425
121,097

67.8414
98.1589

0.00010

0.00131

0.00141

1 outof 2
DLL

4.5750E-08
5.2297E-08
5.3929E-08
2.3568E-08
0.0003
0.0004
0.0004
0.0002
0.7326
0.8375
0.8636
0.3774
0.7862
0.8987
0.9268
0.2400
0.1088
1.0511
0.0008
0.0008

N/A

0.0013
0.0006

133,029
123,650

66.7238
100.4576

0.00010

0.00105

0.00115

1 out of 2
DLL

3.7941E-08
4.0819E-08
4.1240E-08
1.9469E-08
0.0003
0.0003
0.0003
0.0001
0.6076
0.6537
0.6604
0.3118
0.6520
0.7015
0.7087
0.1913
0.0867
0.8377
0.0006
0.0006

N/A

0.0010
0.0005

129,779

122,030

64.7504
99.9278

0.00010

0.00151

0.00161
NA

ADL

5.4831E-08
5.8313E-08
5.7515E-08
2.8289E-08
0.0004
0.0004
0.0004
0.0002
0.8780
0.9338
0.9210
0.4530
0.9423
1.0021
0.9834
0.2696
0.1223
1.1811
0.0008
0.0009
N/A
0.0015
0.0007

133,745
122,259

66.4385
99,5148

4.6174E-08
5.0476E-08
5.0895E-08
2.3775E-08
0.0003
0.0004
0.0004
0.0002
0.7394
0.8083
0.8150
0.3807
0.7935
0.8674
0.8746
0.2336
0.1060
1.0233
0.0007
0.0008

0.0013
0.0006

041113 151149



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

Unit 3 FF Qutlet
USEPA Method 5/29 (Particulate/Metals)
Cadmium (Cd) Emission Parameters

Run No. 1 2 3 Average

Date (2013) Mar 20 Mar 21 Mar 21

Start Time (approx.) 12:35 07:42 10:15

Stop Time (approx.) 14:50 09:54 12:27

Process Conditions '
Re Steam Production Rate - (KIbs/hour) 183.4 184.3 184.3 184.0
P, Fabric Fitter Inlet Temperature - (°F) 320 320 320 320
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1.820 1,820
Cap Capacity factor (hours/year) . 8,760 8,760 8,760 8,760

Gas Conditions
0, Oxygen (dry volume %) 8.7400 7.9800 7.8300 8.1833
CO, Carbon dioxide (dry volume %) 10.1800 11.0400 11.4400 10.8867
Ts Sample temperature (°F) 309.5200 306.2800 305.9600 307.2533
Bw Actual water vapor in gas (% by volume) 22.8886 23.2039 23.0522 23.0482

Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 169,709 163,727 158,863 164,100
Q4 Volumetric flow rate, standard (scfm) 113,373 109,401 106,519 109,764
Qqa Volumetric flow rate, dry standard (dscfm) 87,424 84,016 81,964 84,468

Sampling Data
Vpsta  Volume metered, standard (dscf) 67.8414 66.7238 64.7504 66.4385
Yal isokinetic sampling (%) 98.1589 100.4576 99.9278 99.5148

Laboratory Data '
mg Total matter corrected for allowable blanks (pg) <0.2000 <0.2000 <0.2000

Cadmium Results - Total
Cea Concentration (lb/dscf) <6.5005E-12 <6.6093E-12 <6.8108E-12 <6.6402E-12
C.7  Concentration @7% O, (lb/dscf) <7.4306E-12 <7.11078-12 <7.2433E-12 <7.2615E-12
C.i2  Concentration @12% CO, (lb/dscf) <7.6626E-12 <7.1841E-12 <7.1442E-12 <7.3303E-12
Ca Concentration (Ib/acf) <3.3486E-12 <3.3916E-12 <3.5139E-12 <3.4181E-12
Ce Concentration (pg/dscm) <1.0410E-01 <1.0584E-01 <1.0906E-01 <1.0633E-01
Cear Concentration @7% O, (ug/dscm) <1.1899E-01 <1.1387E-01 <1.1599E-01 <1.1628E-01
C.s12 Concentration @12% CO, (ug/dscm) <1.2271E-01 <1.1504E-01 <1.1440E-01 <1.1738E-01
Csd Concentration (mg/dscm) <1.0410E-04 <1.0584E-04 <1.0906E-04 <1.0633E-04
Cea7 Concentration @7% O, (mg/dscm) <1.1899E-04 <1.1387E-04 <1.1599E-04 <1.1628E-04
C.z  Concentration @12% CO, (mg/dscm) <1.2271E-04 <1.1504E-04 <1.1440E-04 <1.1738E-04
C.  Concentration (ug/m:’ (actual,wet)) <5.3624E-02 <5.4311E-02 <5.6271E-02 <5.4735E-02
Cea Concentration (ug/Nm® dry) <1.1171E-01 <1.1358E-01 <1.1705E-01 <1.1411E-01
C.v  Concentration @7% O, (ug/Nm? dry) <1.2770E-01 <1.2220E-01 <1.2448E-01 <1.2479E-01
Cs1z  Concentration @12% CO, (ug/Nm? dry) <1.3168E-01 <1.2346E-01 <1.2277E-01 <1,2597E-01
Ewne  Rate (Ib/hr) <3.4098E-05 .<3.3317E-05 <3.3494E-05 <3.3636E-05
Egs  Rate (g/s) <4.2955E-06 <4.1972E-06 <4.2195E-06 <4.2374E-06
Emye  Rate (Tonkyr) <1.4935E-04 <1.4503E-04 <1.4670E-04 <1.4733E-04
Erq Rate - Fd-based (b/MMBtu) <1.0692E-07 <1.0232E-07 <1.0423E-07 <1.0449E-07
Ere - Rate - Fc-based (Ib/MMBtu) <1.1622E-07 <1.0896E-07 <1.0835E-07 <1.1118E-07

Prepared by Clean Air Engineering Proprietary Softwars
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 FF Outlet

USEPA Method 5/29 (Particulate/Metals)
Lead (Pb) Emission Parameters

Run No.

Date (2013)
Start Time (approx.)
Stop Time (approx.)
Process Conditions
Re Steam Production Rate - (Klbs/hour)
Py Fabric Filter Inlet Temperature - (°F)
Fq Oxygen-based F-factor (dscf/MMBtu)
Fe Carbon dioxide-based F-factor (dscf/MMBtu)
Cap  Capacity factor (hours/year)

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

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm)

Qe Volumetric flow rate, standard (scfm)
Qgta Volumetric flow rate, dry standard (dscfm)

Sampling Data
Vmsta  Volume metered, standard (dscf)

%l Isokinetic sampling (%)
Laboratory Data
mp Total matter corrected for allowable blanks (ug)

Lead Results - Total
Csd Concentration (Ib/dscf)
C.z  Concentration @7% O, (Ib/dscf)
C.a2  Concentration @12% CO; (Ib/dscf)
Ca Concentration (Ib/acf)
Csa Concentration (ug/dscm)
Cs7  Concentration @7% O, (pg/dscm)
Cea12  Concentration @12% CO; (ug/dscm)
Cea Concentration (mg/dscm)
C.q7  Concentration @7% O, (mg/dscm)
Ceaar2  Concentration @12% CO, (mg/dscm)
Ca Concentration (pg/m? (actual,wet))
Cu  Concentration (g/Nm® dry)
C.z  Concentration @7% O, (ug/Nm? dry)
Cwr2  Concentration @12% CO, (ug/Nm?> dry)
Ewn  Rate (Ib/hr)
Egs Rate (g/s)
Ewy  Rate (Ton/yr)
Erg Rate - Fd-based (Ib/MMBtu)
Ere Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Alr Enginecring Propristary Software
S8 Metals-1 Version 2008-12¢

Copyright © 2008 Clean Alr Englneesing inc.

1

Mar 20
12:35
14:50

183.4

320
9,570
1,820
8,760

8.7400
10.1800
309.5200
22.8886

169,709
113,373
87,424

67.8414
98.1589

<0.2000

<6.5005E-12
<7.4306E-12
<7.6626E-12
<3.3486E-12
<1.0410E-01
<1.1899E-01
<1.2271E-01
<1.0410E-04
<1.1899E-04
<1.2271E-04

<5.3624E-02

<1.1171E-01
<1.2770E-01
<1.3168E-01
<3.4098E-05
<4.2955E-06
<1.4935E-04
<1.0692E-07
<1.1622E-07

2

Mar 21
07:42
09:54

184.3

320
9,570
1,820
8,760

7.9800
11.0400
306.2800
23.2039

163,727
109,401
84,016

66.7238
100.4576

<0.2000

<6.6093E-12
<7.1107E-12
<7.1841E-12
<3.3916E-12
<1.0584E-01
<1.1387E-01
<1.1504E-01
<1.0584E-04
<1.1387E-04
<1.1504E-04
<5.4311E-02
<1.1358E-01
<1.2220E-01
<1.2346E-01
<3.3317E-05
<4.1972E-06
<1.4593E-04
<1.0232E-07
<1.0896E-07

3

Mar 21
10:15
12:27

184.3

320
9,570
1,820
8,760

7.8300
11.4400
305.9600
23.0522

158,863
106,519
81,964

64.7504
99.9278

<0.2000

<6.8108E-12
<7.2433E-12
<7.1442E-12
<3.5139E-12
<1.0906E-01
<1.1599E-01
<1.1440E-01
<1.0906E-04
<1.1599E-04
<1.1440E-04
<5.6271E-02
<1.1705E-01
<1.2448E-01
<1.2277E-01
<3.3494E-05
<4.2195E-06
<1.4670E-04
<1.0423E-07
<1.0835E-07

Average

184.0

320
9,570
1,820
8,760

8.1833
10.8867
307.2533
23.0482

164,100
109,764
84,468

66.4385
99.5148

<6.6402E-12
<7.2615E-12
<7.3303E-12
<3.4181E-12
<1.0633E-01
<1.1628E-01
<1.1738E-01
<1,0633E-04
<1.1628E-04
<1.1738E-04
<5.4735E-02
<1.1411E-01
<1.2479E-01
<1.2597E-01
<3.3636E-05
<4.2374E-06
<1.4733E-04
<1.0449E-07
<1.1118E-07



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 FF Outlet
USEPA Method 29 (Mercury)
Sampling, Velocity and Moisture Parameters

Run No. 1 2 3 4* Average

Date (2013) Mar 20 Mar 21 Mar 21 Mar 21

Start Time (approx.) 12:35 07:42 10:15 1241

Stop Time (approx.) 14:50 09:54 12:27 14:52

Sampling Conditions .
A\ Dry gas meter correction factor 0.9906 0.9906 0.9906 0.9906
Co Pitot tube coefficient 0.8240 0.8240 0.8240 0.8240
Py Static pressure (in. H,0) -9.1000 -10.0000 -8.8000 -9.3000
A Sample location area (%) 64.0000 64.0000 64.0000 64.0000
Prar Barometric pressure (in. Hg) 29.80 29.75 29.75 2975 29.7667
Da Nozzle diameter (in.) 0.2725 0.2725 0.2725 0.2725
0, Oxygen (dry volume %) 8.7400 7.9800 7.8300 8.7400 8.1833
CO, Carbon dioxide (dry volume %) 10.1800 11.0400 11.4400 10.1800 10.8867
N,+CO Nitrogen plus carbon monoxide (dry volume %) 81.0800 80.9800 80.7300 81.0800 80.9300
Vie Total Liquid collected (ml) 427.90 428.40 412.20 427.90
\ Volume metered, meter conditions (ft*) 72.3500 67.6700 66.4050 69.7450
Tm Dry gas meter temperature (°F) 96.8200 68.5000 74.3800 84,2200
Ts Sample temperature (°F) 309.5200 306.2800 305.9600 308.0400 307.2533
AH Meter box orifice pressure drop (in. H,Q) 1.0820 0.9752 0.9404 1.0092
6 Total sampling time (min) 125.0 125.0 125.0 1250

Flow Results
Vusa  Volume of water collected (fi*) 20.1370 20.1605 19.3981 20.1370 19.8985
Vmad  Volume metered, standard (dscf) 67.8414 66.7238 64.7504 66.7889 66.4385
Ps Sample gas pressure, absolute (in. Hg) 29.1309 29.0147 29.1029 29.0662 29.0828
P, Vapor pressure, actual (in. Hg) 29.1309 29.0147 29.1029 29.0662 29.0828
Buo Moisture measured in sample (% by volume) 22.8886 23.2039 23.0522 23.1657 23.0482
Bys Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000 100.0000
B. Actual water vapor in gas (% by volume) 22.8886 23.2039 23.0522 23.1657 23.0482
VAP Velocity head (vin. H,0) 0.6371 0.6152 0.5986 06175 0.6169
My MW of sample gas, dry (Ib/ib-mole) 29.9784 30.0856 30.1436 29.9784 30.0692
M, MW of sample gas, wet (Ib/Ib-mole) 27.2367 27.2813 27.3442 27.2035 27.2874
V, Velocity of sample (ft/sec) 44,1951 42.6372 41.3705 42.8677 42.7343
%l Isokinetic sampling (%) 98.1589 100.4576 99,9278 100.0175 99.5148
Q, Volumetric flow rate, actual (acfm) 169,709 163,727 158,863 164,612 164,100
Q, Volumetric-flow rate, standard (scfm) 113,373 109,401 106,519 109,936 109,764
Qg Volumetric flow rate, dry standard (dscfm) 87,424 84,016 81,964 84,468 84,468
Q.qy; Volumetric flow rate, dry std@7%0, (dscfm) 76,480 78,093 77,069 73,894 77,214
Q, Volumetric flow rate, actual (acf/hr) 10,182,544 9,823,618 9,531,767 9,876,722 9,845,976
Q, Volumetric flow rate, standard (scf/hr) 6,802,403 6,564,089 6,391,114 6,596,130 6,585,869
Qua Volumetric flow rate, dry standard (dscfrhr) 5,245,431 5,040,967 4,917,819 5,068,092 5,068,072
Q, Volumetric flow rate, actual (m%hr) 288,376 278,211 269,945 279,715 278,844
Q, Volumetric flow rate,-standard (m*/hr) 192,648 185,899 181,000 186,806 186,516
Qqq Volumetric flow rate, dry standard (dry m’/hr) 148,554 142,763 139,276 143,531 143,531
Qa7 Volumetric flow rate, dry std@7%0, (dry m*fhr) 129,958 132,698 130,959 125,564 131,205
Q, Volumetric flow rate, normal (Nmalhr) . 179,513 - 173,224 168,659 174,070 173,799
Qqy Volumetric flow rate, dry normal (Nm°/hr) 138,425 133,029 129,779 133,745 133,745
Qg7 Volumetric flow rate, dry normal @7%0, (Nmalhr) 121,097 123,650 122,030 117,003 122,259

Comments: : 041113 151405

Average includes 3 runs. * indicates that the run is not included in the average. MoumM
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Wheelabrator North Broward, Inc.

Clean Air Project No: 12218
Unit 3 FF Outlet

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

Run No. 1 2
Date (2013) Mar 20 Mar 21
Start Time (approx.) 12:35 07:42
Stop Time (approx.) 14:50 09:54
Process Conditions
Re Steam Production Rate - (KIbs/hour) 183.4 184.3
P, Fabric Filter Inlet Temperature - (°F) 320 320
Fq Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820
Cap  Capacity factor (hours/year) 8,760 8,760
Gas Conditlons
0, Oxygen {dry volume %} 8.7400 7.9800
CO, Carbon dioxide (dry volume %) 10.1800 11.0400
Ts Sample temperature (°F) 309.5200 306.2800
B. Actual water vapor in gas (% by volume) 22.8886 23.2039
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 169,709 163,727
Qg Volumetric flow rate, standard (scfm) 113,373 109,401
Qgtg Volumetric flow rate, dry standard (dscfm) 87,424 84,016
Sampling Data
Ve Volume metered, standard (dscf) 67.8414 66.7238
%I Isokinetic sampling (%) 98.1589 100.4576
Laboratory Data
m,1p Fraction 1B (pg) <0.1000 <0.1000
m,z, Fraction 2B (ug) 5.5468 6.7204
m, s, Fraction 3A (ug) <0.2000 <0.2000
m,3, Fraction 3B (pg) <0.5000 <0.5000
m,3, Fraction 3C (ug) <0.4000 <0.4000
m, Total matter corrected for aliowable bianks (pg) 5.5468 6.7204
Mercury Results - Total
Caa Concentration (Ib/dscf) 1.8028E-10  2.2209E-10
Cagr Concentration @7% O, (Ib/dscf) 2.0608E-10  2.3893E-10
C.z Concentration @12% CO, (Ib/dscf) 2.1252E-10  2.4140E-10
Ca. Concentration (Ib/acf) 9.2871E-11  1.1396E-10 .
Ced Concentration (ug/dscm) 2.8870E+00  3.5564E+00
C.;7 Concentration @7% O, (ug/dscm) 3.3001E+00  3.8262E+00
C.q12  Concentration @12% CO, (pg/dscm) 3.4031E+00 3.8656E+00
Ced Cancentration (mg/dscm) 2.8870E-03  3.5564E-03
Cear Concentration @7% O, (mg/dscm) 3.3001E-03  3.8262E-03
Caiz  Cancentration @12% CO, (mg/dscm) 3.4031E-03  3.8656E-03
C, Concentration (pg/m® (actual,wet)) 1.4872E+00  1.8250E+00
C.a  Concentration (ug/Nm® dry) 3.0982E+00 3.8166E+00
C.7  Concentration @7% O, (ng/Nm®dry) 3.5416E+00 4.1061E+00
Curz  Concentration @12% CO, (ug/Nm? dry) 3.6521E+00 4.1485E+00
Ewne  Rate (Ib/hr) 9.4567E-04  1.1195E-03
Egs Rate (g/s) 1.1913E-04 1.4103E-04
Ery  Rate (Ton/yr) 4.1420E-03  4.9035E-03
Erg Rate - Fd-based (Ib/MMBtu) 2.9654E-06  3.4381E-06
Efc Rate - Fc-based (Ib/MMBtu) 3.2231E-06  3.6612E-06

Prepared by Claan Al Engineering Prapristary Software
$S Metals-1 Version 2008-12¢

Copyright 2008 Clean Alr Englnearing Inc.

3

Mar 21
10:15
12:27

184.3

320
9,570
1,820
8,760

7.8300
11.4400
305.9600
23.0522

158,863
106,519
81,964

64.7504
99.9278

<0.1000
7.0073
<0.2000
0.7794
<0.4000
7.7867

2.6517E-10
2.8201E-10
2.7815E-10
1.3681E-10
4.2463E+00
4.5160E+00
4.4542E+00
4.2463E-03
4.5160E-03
4.4542E-03
2.1908E+00
4.5570E+00
4.8464E+00
4.7801E+00
1.3040E-03
1.6428E-04
5.7117E-03
4.0579E-06
4.2186E-06

4

Mar 21
12:41
14:52

183.9

320
9,570
1,820
8,760

8.7400
10.1800
308.0400
23.1657

164,612
109,936
84,468

66.7889
100.0175

<0.1000
6.8956
<0.2000
<0.5000
<0.4000
6.8956

2.2765E-10
2.6023E-10
2.6835E-10
1.1682E-10
3.6456E+00
4.1672E+00
4.2973E+00
3.6456E-03
4.1672E-03
4.2973E-03
1.8707E+00
3.9123E+00
4.4721E+00
4.6118E+00
1.1538E-03
1.4535E-04
5.0535E-03
3.7445E-06
4.0700E-06

Average

184.0

320
9,570
1,820
8,760

8.3225
10.7100
307.4500
23.0776

164,228
109,807
84,468

66.5261
99,6405

2.2380E-10
2.4681E-10
2.5010E-10
1.1512E-10
3.5838E+00
3.9524E+00
4.0051E+00
3.5838E-03
3.9524E-03
4.0051E-03
1.8434E+00
3.8460E+00
4.2415E+00
4.2981E+00
1.1308E-03
1.4245E-04
4.9527E-03
3.5515E-06
3.7932E-06



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

USEPA Method 29 (Mercury)
Mercury (Hg) Emission Parameters (continued)
Separate Front Half Results

Run No. 1 2 3 4 Average
Date (2013) Mar 20 Mar 21 Mar 21 Mar 21
Start Time (approx.) 12:35 07:42 10:15 12:41
Stop Time (approx.) 14:50 09:54 12:27 14:52

Mercury Results - Front Half

Cyu Concentration (Ib/dscf} <3.2502E-12 <3.3047E-12 <3.4054E-12 <3.3014E-12 <3.3154E-12
C.7 Concentration @7% O, (Ib/dscf) <3.7153E-12 <3.6553E-12 <3.6216E-12 <3.7739E-12 <3.6665E-12
Cuiz Concentration @12% CO; (Ib/dscf) <3.8313E-12 <3.5920E-12 <3.5721E-12 <3.8917E-12 <3.7218E-12
C. Concentration (Ib/acf) <1.6743E-12 <1.6958E-12 <1.7570E-12 <1.6941E-12 <1.7053E-12
Cu Concentration (pg/dscm) <5.2048E-02 <5.2920E-02 <5.4532E-02 <5.2868E-02 <5.3092E-02
Coar Concentration @7%'0; (ug/dscm) <5.9496E-02 <5.6934E-02 <5.7995E-02 <6.0433E-02 <5.8714E-02
Ce12 Concentration @12% CO, (ug/dscm) - <6.1353E-02 <5.7521E-02 <5.7202E-02 <6.2320E-02 <5.9599E-02
Ce Concentration (mg/dscm) <5.2048E-05 <5.2920E-05 <5.4532E-05 <5.2868E-05 <5.3092E-05
C.7 Concentration @7% O, (mg/dscm) <5.9496E-05 <5.6934E-05 <b5.7995E-05 <6.0433E-05 <5.8714E-05
C.qyz Concentration @12% CO, (mg/dscm) <6.1353E-05 <5.7521E-05 <5.7202E-05 <6.2320E-05 <5.9599E-05
C. Concentration (ug/m® (actual,wet)) <2.6812E-02 <27156E-02 <2.8135E-02 <2.7128E-02 <2.7308E-02
Ced Concentration (pg/Nm® dry) <5.5856E-02 <b5.6792E-02 <5.8523E-02 <5.6736E-02 <5.6977E-02
Cq7  Concentration @7% O, (pg/Nm® dry) <6.3849E-02 <6.1100E-02 <6.2239E-02 <6.4855E-02 <6.3011E-02
Cuz Concentration @12% CO;, (ug/Nm® dry) <6.5842E-02 <6.1730E-02 <6.1387E-02 <6.6880E-02 <6.3960E-02
Ewne  Rate (ib/hr) : <1.7049E-05 <1.6659E-05 <1.6747E-05 <1.6732E-05 <1.6797E-05
Egs Rate (g/s) : <2.1478E-06 <2.0986E-06 <2.1097E-06 <2.1078£-06 <2.1160E-06
Ery  Rate (Tonfyr) <7.4674E-05 <7.2965E-05 <7.3352E-05 <7.3286E-05 <7.3569E-05
Erg Rate - Fd-based (ib/MMBtu) <5.3461E-08 <5.1159E-08 <5.2113E-08 <5.4304E-08 <5.2759E-08
Er, Rate - Fc-based (Ib/MMBtu) <5.8108E-08 <5.4479E-08 <5.4177E-08 <5.9024E-08 <5.6447E-08
041113 151405
MOMMM

Proparsd by Clean Al Engineering Propristary Softwars
S8 Matats-1 Version 2006-120

Copyright © 2006 Clean AT Engineering Inc.



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

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

Run No.

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

Mercury Results - Impingers 1-3 Solfution
Ca Concentration (Ib/dscf)
Casar Concentration @7% O, (Ib/dscf)
Cedi2  Concentration @12% CO, (Ib/dscf)
Ca Concentration (Ib/acf)
Ced Concentration (pg/dscm)
Cear Concentration @7% O, (ug/dscm)
Csq1z  Concentration @12% CO; (ug/dscm)
Csa Concentration (mg/dscm)
Csar  Concentration @7% O, (mg/dscm)
Ces12  Concentration @12% CO, (mg/dscm)
Ca Concentration (pg/m® (actual,wet))
Ce  Concentration (pg/Nm® dry)
Cesr  Concentration @7% O, (ug/Nm® dry)
Ced1z  Concentration @12% CO, (pg/Nm?® dry)
Ewn  Rate (Ib/hr)
Ege Rate (g/s)
Erse  Rate (Tonlyr)
Erg Rate - Fd-based (Ib/MMBtu)
Ege Rate - Fc-based (Ib/MMBtu)

Prepared by Claan Alr Engineering Propriatary Software
S8 Matnls-1 Varsion 2008-12c

Copyright © 2008 Cloan Air Enginoaring Inc.

Mar 20
12:35
14:50

1.8028E-10
2.0608E-10
2.1252E-10
9.2871E-11
2.8870E+00
3.3001E+00
3.4031E+00
2.8870E-03
3.3001E-03
3.4031E-03
1.4872E+00
3.0982E+00
3.5416E+00
3.6521E+00
9.4567E-04
1.1913E-04
'4.1420E-03
2.9654E-06
3.2231E-06

2

Mar 21
07:42
09:54

2.2209E-10
2.3893E-10
2.4140E-10
1.1396E-10
3.5564E+00
3.8262E+00
3.8656E+00
3.5564E-03

3.8262E-03

3.8656E-03
1.8250E+00
3.8166E+00
4.1061E+00
4.1485E+00
1.1195E-03
1.4103E-04
4.9035€-03
3.4381E-06
3.6612E-06

Mar 21
10:15
12:27

2.3863E-10
2.5378E-10
2.5031E-10
1.2312E-10
3.8213E+00
4.0639E+00
4.0083E+00
3.8213E-03
4.0639E-03
4.0083E-03
1.9715E+00
4.1009E+00
4.3613E+00
4.3016E+00
1.1735E-03
1.4784E-04
5.1400E-03
3.6517E-06
3.7963E-06

4

Mar 21
12:41
14:52

2.2765E-10
2.6023E-10
2.6835E-10
1.1682E-10
3.6456E+00
4.1672E+00
4.297 3E+00
3.6456E-03
4.1672E-03
4.2973E-03
1.8707E+00
3.9123E+00
4.4721E+00
4.6118E+00
1.1538E-03
1.4535E-04
5.0535E-03
3.7445E-06
4.0700E-06

Average

2.1716E-10
2.3976E-10
24314E-10
1.1169E-10
3.4776E+00
3.8393E+00
3.8936E+00
3.4776E-03
3.8393E-03
3.8936E-03
1.7886E+00
3.7320E+00
4.1203E+00
4.1785E+00
1.0981E-03
1.3834E-04
4.8098E-03
3.4498E-06
3.6877E-06

041113 151405
MOMM_M



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

USEPA Method 29 (Mercury)
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 4 Results

Run No. 1 2 3 4 Average
Date (2013) Mar 20 Mar 21 Mar 21 Mar 21
Start Time (approx.) 12:35 07:42 10:15 12:41
Stop Time (approx.) 14:50 09:54 12:27 14:52

Mercury Results - Impinger 4 Solution

Cea Concentration {Ib/dscf) . <6.5005E-12 <6.6093E-12 <6.8108E-12 <6.6029E-12 <6.6309E-12
Cear Concentration @7% O, (Ib/dscf) <7.4306E-12 <7.1107E-12 <7.2433E-12 <7.5477E-12 <7.3331E-12
C.iz  Concentration @12% CO; (Ib/dscf) <7.6626E-12 <7.1841E-12 <7.1442E-12 <7.7834E-12 <7.4436E-12
Ca Concentration (Ib/acf) <3.3486E-12 <3.3916E-12 <3.5139E-12 <3.3882E-12 <3.4106E-12
Cea Concentration (pg/dscm) <1.0410E-01 <1.0584E-01 <1.0906E-01 <1.0574E-01 <1.0618E-01
Coar Concentration @7% O, (ug/dscm) <1.9899E-01 <1.1387E-01 <1.1599E-01 <1.2087E-D1 <1.1743E-01
Ce2  Concentration @12% CO, (pg/dscm) <1.2271E-01 <1.1504E-01 <1.1440E-01 <1.2464E-01 <1.1920E-01
Cad Concentration {mg/dscm) <1.0410E-04 <1.0684E-04 <1.0906E-04 <1.0574E-04 <1.061BE-04
Cour Concentration @7% O, (mg/dscm) <1.1899E-04 <1.1387E-04 <1.1599E-04 <1.2087E-04 <1.1743E-04
Ceaiz  Concentration @12% CO, (mg/dscm) <1.2271E-04 <1.1504E-04 <1.1440E-04 <1.2464E-04 <1.1920E-04
Ca Concentration (pg/m? (actual wet)) <5.3624E-02 <5.4311E-02 <56271E-02 <54257E-02 <5.4616E-02"
Cw  Concentration (pa/Nm® dry) <11171E01  <1.1358E-01 <1.1705E-01 <1.1347E-01 <1.1395E-01
C.7  Concentration @7% O, (ug/Nm® dry) <1.2770E-01 <1.2220E-01 <1.2448E-01 <1.2971E-01 <1.2602E-01
Cez  Concentration @12% CO, (ug/Nm” dry) <1.3168E-01 <1.2346E-01 <1.2277E-01 <1.3376E-01 <1.2792E-01
Ewn  Rate (Ib/hr) <3.4098E-05 <3.3317E-05 <3.3494E-05 <3.3464E-05 <3.3593E-05
Egn Rate (g/s) <4,2955E-06 <4.1972E-06 <4.2195E-06 <4.2157E-06 <4.2320E-06
Ery  Rate (Toniyr) <1.4935E-04 <1.4593E-04 <1.4670E-04 <1.4657E-04 <14714E-04
Egq Rate - Fd-based (Ilb/MMBtu) <1.0692E-07 <1.0232E-07 <1.0423E-07 <1.0B61E-07 <1.0552E-07
Efc Rate - Fc-based (Ib/MMBtu) <1.1622E-07 <1.0896E-07 <1.0835E-07 <1.1805E-07 <1.1289E-07
041143 151405
MOMMM

Proparad by Cloan Arr Enginoaring Proprietary Software
SS Motals-1 Version 2006-12¢

Copyright © 2008 Clean Akr E ing Ing.




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

Run No.

USEPA Method 29 (Mercury)
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 5-6 Resulits

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

Mercury Results - Flltered Penmanganate Solution

Cea Concentration (Ib/dscf)

C.yr  Concentration @7% O, (Ib/dscf)
Co12 Concentration @12% CO, (Ib/dscf)
C, Concentration (Ib/acf)

Cqy Concentration (pg/dscm)

Csar Concentration @7% O, (pg/dscm)
C.412 Concentration @12% CO, (ug/dscm)
Csd Cancentration (mg/dscm)

Caar Concentration @7% O, (mg/dscm)
C.y1z Concentration @12% CO, (mg/dscm)
Ca Concentration (pg/m® (actual,wet))
Csa Concentrafion (ug/Nm® dry)

C.ar  Concentration @7% O, (ug/Nm?® dry)
Cu1z  Concentration @12% CO, (pg/Nm?® dry)
E“,/h, Rate (lb/hl’)

Eas Rate (g/s)

Evar Rate (Ton/yr)

Erg Rate - Fd-based (Ib/MMBtu)

Ere Rate - Fc-based (Ib/MMBtu)

Mercury Results - HCl Rinse + HCI/MnO2 Preciplitate

Ceq Concentration (Ib/dscf)

Caaz Concentration @7% O, (Ib/dscf)
Csyy2  Concentration @12% CO, (Ib/dscf)
C. Concentration (Ib/acf)

Cey Concentration (ug/dscm)

C.7  Concentration @7% O, (ug/dscm)
Curz Concentration @12% CO, (pg/dscm)
Coy Concentration (mg/dscm)

Ce7  Concentration @7% O, (mg/dscm)
C.12 Concentration @12% CO, (mg/dscm)
C. Cancentration (pg/ma (actual,wet))
Caq Concentration (ug/Nm? dry)

Ca7  Concentration @7% O, (ug/Nm?® dry)
C.1z  Concentration @12% CO, (ua/Nm® dry)
Ewme  Rate (IB/hr)

Egs Rate (g/s)

Evy  Rate (Ton/yr)

Erq Rate - Fd-based (Ib/MMBtu)

Ef Rate - Fc-based (Ib/MMB1u)

Prepared by Clean Ar Engineering Propristary Software
SS Motaks-1 Version 2008-120

Copyright © 2008 Clean Air Enginoering tng.

Mar 20
12:35
14:50

<1.6251E-11
<1.8577E-11
<1.9167E-11
<8.3716E-12
<2.6024E-01
<2.9748E-01
<3.0677E-01
<2.6024E-04
<2.9748E-04
<3.0677E-04
<1.3406E-01
<2.7928E-01
<3.1924E-01
<3.2921E-01
<8.5244E-05
<1.0739E-05
<3.7337E-04
<2.6731E-07
<2.9054E-07

<1.3001E-11
<1.4861E-11
<1.5325E-11
<6.6973E-12
<2.0819E-01
<2.3798E-01
<2.4541E-01
<2.0819E-04
<2.3798E-04
<2.4541E-04
<1.0725E-01
<2.2342E-01
<2.5540E-01
<2.6337E-01
<6.8195E-05
<8.5910E-06
<2.9870E-04
<2.1384E-07
<2.3243E-07

2

Mar 21
07:42
09:54

<1.6523E-11
<1.7777E-11
<1.7960E-11
<8.4789E-12
<2.6460E-01
<2.8467E-01
<2.8761E-01
<2.6460E-04
<2.8467E-04
<2.8761E-04
<1.3578E-01
<2.8396E-01
<3.0550E-01
<3.0865E-01
<8.3294E-05
<1.0493E-05
<3.6483E-04
<2.5580E-07
<2.7240E-07

<1.3219E-11
<1.4221E-11
<1.4368E-11
<6.7831E-12
<2.1168E-01
<2.2773E-01

. <2.3009E-01

<2.1168E-04
<2.2773E-04
<2.3009E-04
<1.0862E-01
<2.2717E-01
<2.4440E-01
<2.4692E-01
<6.6635E-05
<8.3944E-06
<2.9186E-04
<2.0464E-07
<2.1792E-07

Mar 21
10:16
12:27

2.6542E-11
2.8228E-11
2.7841E-11
1.3694E-11
4.2503E-01
4.5202E-01
4.4584E-01
4.2503E-04
4.5202E-04
4.4584E-04
2.1929E-01
4.5613E-01
4.8510E-01
4.7846E-01
1.3053E-04
1.6444E-05
5.7172E-04
4.0618E-07
4.2226E-07

<1.3622E-11
<1.4487E-11
<1.4288E-11
<7.0279E-12
<2.1813E-01
<2.3198E-01
<2.2881E-01
<2.1813E-04
<2.3198E-04
<2.2881E-04
<1.1254E-01
<2.3409E-01
<2.4896E-01
<2.4555E-01
<B6.6988E-05
<8.4389E-06
<2.9341E-04
<2.0845E-07
<2.1671E-07

4

Mar 21
12:41
14:52

<1.6507E-11
<1.8869E-11
<1.9458E-11
<8.4704E-12
<2.6434E-01
<3.0217E-01
<3.1160E-01
<2.6434E-04
<3.0217E-04
<3.1160E-04
<1.3564E-01
<2.8368E-01
<3.2427E01
<3.3440E-01
<8.3660E-05
<1.0539E-05
<3.6643E-04
<2.7152E-07
<2.9512E-07

<1.3206E-11
<1.5095E-11
<1.556 7E-11
<6.7764E-12
<2.1147E-01
<2.4173E-01
<2.4928E-01
<2.1147E-04
<2.4173E-04
<2.4928E-04
<1.0851E-01
<2.2695E-01
<2.5942E-01
<2.6752E-01
<6.6928E-05
<8.4314E-06
<2.9315E-04
<2.1721E-07
<2.3610E-07

Average

<1.8956E-11
<2.0863E-11
<2.1104E-11
<9.753BE-12
<3.0355E-01
<3.3408E-01
<3.3795E-01
<3.0355E-04
<3.3408E-04
<3.3795E-04
<1.5619E-01
<3.2576E-01
<3.5853E-01
<3.6268E-01
<8.5682E-05
<1.2054E-05
<4.1909E-04
<3.0020E-07
<3.2008E-07

<1.3262E-11
<1.4666E-11
<1.4887E-11
<6.8212E-12
<2.1237E-01
<2.3486E-01
<2.3840E-01
<2.1237E-04
<2.3486E-04
<2.3840E-04
<1.0923E-01
<2.2791E-01
<2.5204E-01
<2.5584E-01
<6.7187E-05
<8.4639E-06
<2,9428E-04
<2.1104E-07
<2.2579E-07

041113 151405
MOMM_M



Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 SDA Inlet

USEPA Method 26A (HCI)
Sampling, Velocity and Moisture Parameters
Run No. 1 2 3 Average
Date (2013) Mar 20 Mar 20 Mar 20
Start Time (approx.) _ 08:13 09:39 11:00
Stop Time (approx.) 09:13 10:39 12:00
Sampling Conditions
Yq Dry gas meter correction factor 1.0008 1.0008 1.0008
Pqg Static pressure (in. H,0) -1.3000 -1.2000 -1.2000
As Sample location area (ft%) 60.1320 60.1320 60.1320
Ppar Barometric pressure (in. Hg) 29.80 29.80 29.80 29.8000
0, Oxygen (dry volume %) 6.1100 7.3100 6.9600 6.7933
CO,  Carbon dioxide (dry volume %) 12.8300 11.6300 12.1100 12.1900
N>+CO Nitrogen plus carbon monoxide (dry volume %) 81.0600 81.0600 80.9300 81.0167
Vi Total Liquid collected (ml) 189.60 188.70 163.70
Vim Volume metered, meter conditions (ft) 34.2700 34.5100 34.8200
T Dry gas meter temperature (°F) 83.0000 86.9167 92.2083
Ts  Sample temperature (°F) 488.1667 497.5833 500.4167 495.3889
AH Meter box orifice pressure drop (in. H,O) 1.2000 1.2000 1.2000
(3] Total sampling time (min) 60.0 60.0 60.0
Flow Results : ; .
Vusa  Volume of water collected (ft’) 8.9226 8.8802 7.7037 8.5022
Vst Volume metered, standard (dscf) 33.3012 33.2943 33.2715 33.2890
P Sample gas pressure, absolute (in. Hg) 29.7044 29.7118 29.7118 29.7093
P, Vapor pressure, actual (in. Hg) 29.7044 29.7118 29.7118 29.7093
Bueo Moisture measured in sample (% by volume) 21.1316 21.0559 18.8009 20.3295
Bys Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
B, Actual water vapor in gas (% by volume) 21.1316 21.0559 18.8009 20.3295
My MW of sample gas, dry (I b/Ib-moie) 30.2972 30.1532 30.2160 30.2221
M, MW of sample gas, wet (Ib/lb-mole) 27.6986 27.5942 27.9193 27.7374
Comments: 041113 151421

. HQN
Average includes 3 runs. e

Prepared by Clean Alr Engineering Proprietary Sofiware
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 SDA Inlet

USEPA Method 26A (HCI)

HCI Parameters

Run No.

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

Process Conditions
Rp Steam Production Rate - (Klbs/hour)
Py Fabric Filter Inlet Temperature - (°F)
Fq Oxygen-based F-factor (dscf/MMBtu)
Fe Carbon dioxide-based F-factor (dscf/MMBtu)

Gas Conditions
O, Oxygen (dry volume %)

CO, Carbon dioxide (dry volume %)
Ts Sample temperature (°F)
Bw Actual water vapor in gas (% by volume)

Sampling Data

Vmsta  Volume metered, standard (dscf)

Laboratory Data
Total HCl collected (mg)

ml‘l

. Hydrogen Chloride (HCI) Results
Csd HCI Concentration (Ib/dscf)
Csiz HCI Concentration @7% O, (Ib/dscf)
Csa12  HCI Concentration @12% CO; (Ib/dscf}
Csd HCI Concentration (ppmdv)
C.sz HCI Concentration @7% O, (ppmdv)
Csq12  HCI Concentration @12% CO; (ppmdv)
Cw HCI Concentration (ppmwyv)
Ced HCI Concentration (mg/dscm)
Csq7  HCI Concentration @7% O, (mg/dscm)
Csqiz  HCI Concentration @12% CO, (mg/dscm)
Csa  HCI Concentration (mg/Nm® dry)
Csar  HCI Concentration @7% O, (mg/Nm? dry)
Csarz  HCI Concentration @12% CO, (mg/Nm® dry)
Erq HCI Rate - Fd-based (Ib/MMBtu)
Ere HCI Rate - Fc-based (Ib/MMBtu)

(.
Prepared by Clean Air E
SS EPA26-1 Version 2008-10b (CY)

Proprietary

Copyright @ 2008 Clsan Alr Engineering Inc.

1

Mar 20
08:13
09:13

185.6

320
9,670
1,820

6.1100
12.8300
488.1667
21.1316

33.3012

823.7837

5.4546E-05
5.1263E-05
5.1017E-05
576.6909
541.9881
539.3836
454.8268
873.4750
820.9129
816.9680
937.3878
880.9797
876.7462
0.7377
0.7738

2

Mar 20
09:39
10:39

182.8

321
9,570
1,820

7.3100
11.6300
497.5833
21.0559

33.2943
738.9757

4.8941E-05
5.0057E-05
5.0498E-05
517.4288
529.2318
533.8904
408.4795
783.7146
801.5918
808.6479
841.0596
860.2449
867.8173
0.7203
0.7659

3

Mar 20
11:00
12:00

182.8

321
9,570
1,820

6.9600
12.1100
500.4167
18.8009

33.2715
663.2097

4.3953E-05
4.3827E-05
4.3554E-05
464.6963
463.3629
460.4753
377.3290
703.8443
701.8247
697.4510
755.3451
753.1777
748.4840
0.6306
0.6606

Average

183.8

320
9,570
1,820

6.7933
12.1900
495.3889
20.3295

33.2890

4.9146E-05
4.8382E-05
4.8356E-05
519.6053
511.5276
511.2498
413.5451
787.0113
774.7765
774.3557
844.5975
831.4675
831.0158
0.6962
0.7334

041613 082651
HON@_@



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

USEPA Method 26A (HCI)
Sampling, Velocity and Moisture Parameters
Run No. 1 2 3 Average
Date (2013) Mar 20 Mar 20 Mar 20
Start Time (approx.) 08:13 09:39 11:00
Stop Time (approx.) 09:13 10:39 12:00
Sampling Conditions
Yq Dry gas meter comection factor 1.0039 1.0038 1.0039
P Static pressure (in. H,0) -8.0000 -8.8000 -9.1000
A Sample location area (ft?) 64.0000 64.0000 64.0000
Poar Barometric pressure (in. Hg) ‘ 29.80 29.80 29.80 29.8000
0O, Oxygen (dry volume %) 6.9600 7.8400 8.5300 7.7767
CO,  Carbon dioxide (dry volume %) 12.1100 11.2600 10.8000 11.3900
Nz+CO Nitrogen plus carbon monoxide (dry volume %) 80.9300 80.9000 80.6700 80.8333
Vie Total Liquid collected (ml) 274.70 264.30 248.10
Vi Volume metered, meter conditions (ft’) 41.0000 41.9250 42.3650
T Dry gas meter temperature (°F) 83.1667 87.8750 92.5833
Ts Sample temperature (°F) 311.5000 312.7500 313.2500 312.5000
AH Meter box orifice pressure drop (in. H,0) 1.5000 1.5000 1.5000
0 Total sampling time (min) 60.0 60.0 60.0
Flow Results
Vwsa  Volume of water collected (ft’) 12.9274 12.4380 11.6756 12.3470
Vimsta  Volume metered, standard (dscf) 39.9816 40.5323 40.6087 40.3742
P, Sample gas pressure, absolute (in. Hg) 29.2118 29.1529 29.1309 29.1652
P, Vapor pressure, actual (in. Hg) 29.2118 29.1529 29.1309 29.1652
Byo Moisture measured in sample (% by volume) 24.4332 23.4810 22,3310 23.4151
Bus Saturated moisture content (% by volume) 100.0000 100.0000 100.0000 100.0000
By Actual water vapor in gas (% by volume) 24,4332 23.4810 22.3310 23.4151
My MW of sample gas, dry (Ib/Ib-mole) 30.2160 30.1152 30.0692 30.1335
Ms MW of sample gas, wet (Ib/Ib-mole) 27.2312 27.2704 27.3740 27.2919
Comments: 041113 151435
MOJ@

Average includes 3 runs.
Moistures obtained from Method 26A Run 3 and Method 5/29 Run 1.

Prepared by Clean Air ing Proprietary
SS ISOKINETIC Version 2006-13e
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 3 FF Qutlet

USEPA Method 26A (HCI)

HCI Parameters

Run No.

Date (2013)
Start Time (approx.)
Stop Time (approx.)
Process Conditions
Rp Steam Production Rate - (Klbs/hour)
P, Fabric Filter Inlet Temperature - (°F)
Fq Oxygen-based F-factor (dscf/MMBtu)
Fe Carbon dioxide-based F-factor (dscf/MMBtu)

Gas Conditions
(O Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)
Ts Sample temperature (°F)
Bw Actual water vapor in gas (% by volume)

Sampling Data

Vmste  Volume metered, standard (dscf)

Laboratory Data
m, Total HCI collected (mg)

Hydrogen Chloride (HCI) Results
Csd HCI Concentration (Ib/dscf)
Csor HCI Concentration @7% O, (Ib/dscf)
C.412  HCI Concentration @12% CO; (Ib/dscf)
Cq HCI Concentration (ppmdv)
C.yy  HCl Concentration @7% O, (ppmdv)
Csq1z  HCI Concentration @12% CO, (ppmdv)
Cu HCI Concentration (ppmwv)
Cea HCI Concentration (mg/dscm)
C.y  HCl Concentration @7% O, (mg/dscm)
C.412 HCI Concentration @12% CO, (mg/dscm)
Css  HCI Concentration (mg/Nm?® dry)
Csr  HCI Concentration @7% O, (mg/Nm® dry)
Cu12  HCI Concentration @12% CO, (mg/Nm?® dry)
Er;  HCIRate - Fd-based (Ib/MMBtu)
Er.  HCIRate - Fc-based (Ib/MMBtu)

Prepared by Clean Alr Engl g Prop Yy
SS EPA26-1 Version 2008-10b (Cl)

Copyright ® 2008 Clean Air Engingering Inc.

1

Mar 20
08:13

09:13

185.6

320
9,570
1,820

. 6.9600
12.1100
311.5000
24.4332

39.9816

9.6838

5.3406E-07
5.3253E-07
5.2921E-07
5.6464
5.6302
5.5951
4.2668
8.5523
8.5277
8.4746
9.1780
9.1517
9.0947
0.0077
0.0080

2

Mar 20
09:39
10:39

182.8

321
9,570
1,820

7.8400
11.2600
312.7500
23.4810

40.5323

8.1785

4.4492E-07
4.7353E-07
4.7416E-07
4.7039
5.0065
5.0131
3.5994
7.1247
7.5830
7.5930
7.6460
8.1378
8.1485
0.0068
0.0072

3

Mar 20
11:00
12:00

182.8

321
9,570
1,820

8.5300
10.8000
313.2500
223310

40.6087

8.9410

4.8549E-07
5.4553E-07
5.3943E-07
5.1328
5.7677
5.7032
3.9866
7.7744
8.7360
8.6382
8.3432
9.3752
92702
0.0078
0.0082

Average

183.8

320
9,570
1,820

7.7767
11.3900
312.5000
23.4151

40.3742

4.8815E-07
5.1720E-07
5.1427E-07
5.1611
5.4681
5.4371
3.9509
7.8171
8.2822
8.2352
8.3891
8.8882
8.8378
0.0074
0.0078

041113 151443
MOJ@_@



Wheelabrator North Broward, Inc.
CleanAir Project No. 12218

Lime Silo
Visible Emission Parameters
Run 1 |Time Time (sec) Time Time (sec)
(min)| 15 30 45 60 (min)] 15 30 45 60
Date (2013) Mar 20 0 0 0 0 0 0 0 0 0 0
Start Time 9:23 1 0 0 0 0 1 0 0 0 0
2 0 0 0 O 2 0o o0 o0 O
3 0 0 0 O 3 0o 0o o0 O
4 0 0 0 O 4 0o 0 0 o©
5 0 0 0 O 5 0o 0o o0 O
6 0 0 o0 O 6 o 0 0 O
7 0 0 0 0 7 0 0 0 0
8 0 0 0 0 8 0 0 0 0
9 0 0 0 0 ] 0 0 0 0
10 0 0 0 0 10 0 0 0 0
1 0 0 0 0 1 0 0 0 0
12 0 4] 4] ¢ 12 ¢ 0 4] 0
13 0 0 0 0 13 0 0 0 0
14 0 0 0 0 14 0 0 0 0
15 0 0 0 0 15 0 0 0 0
16 0 0 0 0 16 0 0 0 0
17 0 0 0 0 17 0 0 0 0
18 0 0 0 0 18 0 0 0 0
19 0 0 0 0 19 0 0 0 ¢}
20 0 0 0 0 20 0 0 0 0
21 0 0 0 0 21 0 0 0 0
22 0 0 0 0 22 0 0 0 0
23]0 0 0 O 23| 0 0o 0 O
24|10 0 o0 O 24|10 0 0 oOfF
25 0 0 0 0 25 0 0 0 0
26 0 0 0 0 26 0 0 0 0
270 0 0 O 27|o0o o o0 O
28 0 0 0 0 28 0 0 0 0
29 0 0 0 0 29 0 0 0 0
30 0 0 0 0 30 0 0 0 0
3 0 0 0 0 31 0 0 0 0
32 0 0 0 0 32 0 0 0 0
33 0 0 0 0 33 0 0 0 0
34 0 0 0 0 34 0 0 0 0
35 0 0 0 0 35 0 0 0 0
3% |0 0 0 O (0 0 0 O
3710 0 o0 O 3 (0 0 0 O
38 0 0 0 0 38 0 0 0 0
39 0 0 0 0 39 0 0 0 0
40 0 0 0 0 40 0 0 0 0
4 0 0 0 0 41 g 4] 0 0
42 0 0 0 0 42 0 0 0 0
43 0 0 0 0 43 0 0 0 0
44 0 0 0 0 44 0 0 0 0
45 0 0 0 0 45 0 0 0 0
46 0 0 0 0 46 0 0 0 0
47 0 0 0 0 a7 0 0 0 0
48 0 0 0 0 48 0 0 0 0
49 | 0 0 o0 O 49 | 0 0 O O
50 0 0 0 0 50 0 0 0 0
51 0 0 0 0 51 0 0 0 0
52 0 0 0 0 52 0 0 0 0
53 0 0 0 o0 53 0 0 0 0
54 0 0 0 0 54 0 0 0 0
55 0 0 0 0 55 0 0 0 0
56 0 0 0 0 56 0 0 0 0
57 0 0 0 0 57 0 0 0 0
58 0 0 0 0 58 0 0 0 0
59 | .0 0 0 0 59 0 0 0 0
Average Opacity 0
Minimum Reading 0
Maximum Reading 0
No. of Readings 5% 0

Prepased by CleanAir Enginearing Proprictary Software
S8 EPA M8 Version 01-2003
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