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Dear Mr. Lurix:

As required by F.A.C. 62-296.416, please find enclosed the 2013 fourth quarter report on mercury stack
testing which was conducted on Unit #1.

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

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

Sincerely,

ALk

Jim Epsilantis
Plant Manager
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INTRODUCTION

Wheelabrator North Broward, Inc. operates a refuse-to-energy facility, located in
Pompano Beach, Florida. The facility’s emission levels are regulated by the Florida
Department of Environmental Protection (DEP). Wheelabrator North Broward
contracted Clean Air Engineering (CleanAir) to perform a compliance test program at its
municipal waste combustor (MWC) facility in Pompano Beach, Florida. Testing was
conducted in accordance with 40 CFR 60, Subpart Cb, and applicable sections of
PSD-FL-112(B) and PA86-22. The sampling was conducted at the Unit 1 Fabric Filter
(FF) Outlet on December 10 and 11, 2013.

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

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

C. Faller — Wheelabrator North Broward, Inc.
D. Dreska — CleanAir

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

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

The CleanAuir test crew consisted of Paul Bihun, and all equipment utilized for testing
was manufactured by CleanAir.
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| PROJECT OVERVIEW - | T | 1-2|

TEST PROGRAM SYNOPSIS

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

Run Start End
Number Location Method Analyte Date Time Time
1 Unit 1 FF Outlet USEPA Method 29 Mercury 12/10/13  12:24 14:34
2 Unit 1 FF Outlet USEPA Method 29 Mercury 1211/13  08:09  10:21
3 Unit 1 FF Outlet USEPA Method 29 Mercury 12/1143  10:42  12:54
4 Unit 1 FF Outlet USEPA Method 29 Mercury 121113 13:14  15:25

Results Summary

Table 1-2 summarizes the resuits of the test program. A more detailed presentation of
the test conditions and results of analysis are shown in Tables 2-1 and 2-2 on pages 2-1
and 2-2.

Table 1-2:
Summary of Test Results
Source Sampling Average
Constituent Method Emission Permit Limit’

Unit 1 FF Qutlet
Mercury (pg/dscm @7% O5) EPA M29 6.6 50

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

During the compliance testing, Unit 1 was operated within 10% of the 186,000 Ib/hr
maximum steam flow rating. The Unit 3 boiler and air pollution control equipment are
in a well-maintained operating condition. Normal operating parameters for the fabric
filters are a pressure drop of 2 to 7 inches of water and scrubber dilution water flow
varies from 0 to 40 gallons per minute (gpm). The equipment operated within these
ranges during compliance testing. Table 2-1 on the following page presents the boiler’s
steam output for every test run.

Four Method 29 test runs for mercury were performed at the Unit 1 FF Outlet, and all
four runs were averaged to determine compliance with the permit limit. An audit
sample was shipped and analyzed, along with the test run samples. The analytical
results of the audit sample passed all requirements and are presented in Appendix G.

End of Section 1 — Project Overview
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Table 2-1: ' |
Unit 1 FF Outlet — Mercury
Run No. 1 2 3 4 Average
Date (2013) Dec 10 Dec 11 Dec 11 Dec 11
Start Time (approx.) 12:24 08:09 10:42 13:14
Stop Time (approx.) 14:34 10:21 12:54 15:25
Process Conditions
Re Steam Production Rate - (klbs/hour) 179.5 180.1 180.2 180.4 180.0
P Fabric Filter Inlet Temperature - (°F) 321 320 320 320 320
Gas Conditions )
O,  Oxygen (dry volume %) ' 10.2 9.8 10.0 9.8 10.0
CO, Carbon dioxide (dry volume %) 9.0 9.2 8.8 9.0 9.0
Ts Sample temperature (°F) 311 310 310 310 310
Bw Actual water vapor in gas (% by volume) 22.4 22.6 23.1 227 227
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 202,000 198,000 207,000 208,000 204,000
Qu¢  Volumetric flow rate, dry standard (dscfm) 105,000 103,000 107,000 108,000 106,000
Sampling Data
Vmsta  Volume metered, standard (dscf) 83.54 83.24 86.38 86.61 84.94
%l Isokinetic sampling (%) 98.5 100.1 100.3 99.7 99.7
Laboratory Data
My Fraction 1B Prorated (ug) <0.1000 <0.1000 <0.1000 <0.1000
M., Fraction 2B Prorated (ug) 2.3378 18.2270 16.2002 13.8613
Mn.3a  Fraction 3A Prorated (ug) <0.2000 <0.2000 <0.2000 <(.2000
M3 Fraction 3B Prorated (Hg) <0.5000 <0.5000 <0.5000 <0.5000
Mn3c  Fraction 3C Prorated (ug) <0.4000 <0.4000 <0.4000 <0.4000
my, Total matter corrected for allowable blanks (ug) 2.3378 18.2270 16.2002 13.8613
Mercury Results - Total
C.«  Concentration (pg/dscm) 1.0 7.7 6.6 5.7 52
Csa7z Concentration @7% O, (ug/dscm) 1.3 9.7 8.4 71 6.6
Css  Concentration (mg/dscm) 0.0010 0.0077 0.0066 0.0057 0.0052
C.iz Concentration @7% O, (mg/dscm) 0.0013 0.0097 0.0084 0.0071 0.0066
Epne  Rate (Ib/hr) 3.9E-04 3.0E-03 2.7E-03 2.3E-03 2.1E-03
Ers  Rate - Fd-based (Ib/MMBtu) 1.2E-06 8.7E-06 7.6E-06 6.4E-06 6.0E-06
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Table 2-2:
Quality Assurance and Quality Control

Mercury RPD RESULTS

FH BH A B Cc
Run Number Front H,0,/HNO, Empty KMnO4 HCI
----------------- Half Impinger
U1-R1 NA 1.5% NA NA NA
U1-R2 NA 2.3% NA NA NA
U1-R3 NA 1.3% NA NA NA
U1-R4 NA 0.2% NA NA NA
Field Blank NA NA NA NA NA
Reagent Blank NA NA NA NA NA
Mercury Sample Spike and Recovery
U1-R3 #1 112% 90% 95% 93% 95%
#2 114% 88% 94% 91% 93%
Blanks
Field Blank #1 <01 <0.3 <0.2 <05 <04
#2 <0.1 <0.3 <0.2 <05 <04
Reagent Blank #1 <0.1 <0.2 <0.2 <0.5 <04
#2 <0.1 <0.2 <0.2 <05 <04

End of Section 2 — Results
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PROCESS DESCRIPTION

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

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

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

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

REFUSE BOILER

AUXILIARY BURNER SCRUBBER

ENCLOSED

RECEIVING
AREA

FABRIC ALTER

el SR
— - —

REFUSE FUEL PIT
COMBUSTION GRATE

PROCESS CONTROL INDUCED

DRAFT FAN
ASH DISCHARGE COOLING TOWER
TURBINE GENERATOR

ELECTRICAL SWITCHYARD

Figure 3-1: General Process Schematic
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SPRAY FABRIC
DRYER FILTER
BOILER ABSORBER  |BAGHOUSE
FEEDERS STACK
\_/ SAMPLING
LOCATION
E

Figure 3-2: Process Schematic
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DESCRIPTION OF SAMPLING LOCATION |
Sampling point locations were determined according to EPA Method 1. Table 3-1
outlines the sampling point configurations. Figure 3-3 illustrates the sampling points
and orientation of sampling ports for the source tested in the program.
Table 3-1:
Sampling Points
Run Points Minutes Total
Location Constituent Method  No. Ports per Port perPoint Minutes Figure
Unit 1 FF Outlet  Mercury 29 1-4 5 5 5 125 33
CEM
Port
- —
'Y
1+ + + + +1
A
. + + + + +
Flow B
+ + + + + 96 in
Opacit
wonor |+t o+ o+ o+ ]
5+ + + + +5
Gas Flow
l Out of Page
I —J — I | -
5 4 3 2 1
|t g6 in > |
Sampling Point Port to Point Distance (in.)
1 86.4
2 67.2
3 48.0
4 28.8
5 9.6
Equivalent Duct diameters upstream from flow disturbance (A): 0.5 Limit: 0.5
Equivalent Duct diameters downstream from flow disturbance (B): 20 Limit: 2.0
Figure 3-3: Unit 1 FF Outlet Sampling Point Determination (EPA Method 1)

End of Section 3 — Description of Installation
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METHODOLOGY 4-1

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

Table 4-1:
Summary of Sampling Procedures

Title 40 CFR Part 60 Appendix A

Method 1 “Sample and Velocity Traverses for Stationary Sources”

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

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

Method 29 “Determination of Metals Emissions from Stationary Sources”

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

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

‘ CleanAir followed specific quality assurance and quality control (QA/QC) procedures
as outlined in the individual methods and as prescribed in CleanAir’s internal Quality
Manual. Results of all QA/QC activities performed by CleanAir are summarized in
Appendix D.

End of Section 4 — Methodology
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TEST METHOD SPECIFICATIONS A

| hereby certify that all pages contained within this Appendix have been reviewed and, to the best
of my abliity, verified as accurate.

QA/QC Initials: AW (ﬁ%
Date: I [ lD// (f CieanAiﬂ
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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

Pltot 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 Materlal
Filter Heater Set-Point
Filter Material

Other Components
Description

Location

Operating Temperature

EPA Method 29

Unit 1 FF Outlet
Mercury
Gas Density, Moisture, Flow Rate

Standard Method Specification

Actual Specification Used

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

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

248'F125°F

Type S

N/A

Geometric or Wind Tunnel
Attached to Probe

Dry Gas Meter

2%

NIA

N/A

Wet Test Meter or Standard DGM
N/A

N/A

54°F

Inclined Manometer or Equivalent
Inclined Manometer or Equivalent
Mercury or Aneroid

After Probe

Borosilicate Glass

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

1soklnetic (80-110%)

Borosilicate Glass
Button-Hook
Borosilicate Glass
8 feet

248°F£25°F

Type S
0.814

- Wind-Tunnel

Attached to Probe

Dry Gas Meter

+*1%

0.01 cubic feet

0.1 dcffrevolution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
1.0F

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
NA



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 Coilection Medium
Sample Analysis

Sample Recovery Information
Probe Brush Material

Probe Rinse Reagent

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

Filter Storage Container

Impinger Contents Recovered?
Impinger Rinse Reagent

Impinger Wash Bottle

Impinger Storage Container

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

Additional Analysis

EPA Method 29

Standard Method Specification

Actual Specification Used

Ground Glass or Equivalent
Direct Gfass Connection
7

Modified Greenburg-Smith
Moadified Greenburg-Smith
Greenburg-Smith

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

Muilti-paoint integrated
Flexible Gas Bag
QOrsat 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 Methad 29 Recovery Flow Chart
Glass or Teflon

See Recovery Flow Chart

Volumetri¢c or Gravimeiric

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

Screw Jaint with Silicone Gasket
Direct Glass Connecfion
7

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

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

Muiti-Paint Integrated
Vinyl Bag
Orsat

Teflon Mat

0.1 N Nitric Acid

Teflon

Polyethylene

Yes

Polyethylene

Yes

See Recovery Flow Chart
Teflon

See Recovery Flow Chart

Gravimetric and Volumetric
For Metals Analysis

See Analytical Flow Chart
See Analytical Flow Chart
None




EPA Method 29
Sampling Train Configuration

Temperatures (°F)

::: :._.: ::: | Filter Thermocouple
Nozzle — Hollder l

Y
' Impingers
l Heated Probe "t"”“—"

BY Y2 Y2 Y2 Y2 X2

5
v
I Z n " [] L] [] [ 4
1] U1 11§ "y HA ni 1l n)
T

we TN I 1

Pitot
Manometer

Temperatures (°F) Vacuum
By-Pass Main / Gauge
Orifice DI Valve Valve
and N °
Manometer =X -

Air-Tight Vacuum Line
Pump

Impinger Contents
Impinger 1 Empty
Impinger 2 100 mi 5% HNO4/10% H,0,
Impinger 3 100 ml 5% HNO4/10% H,0,
Impinger 4 Empty
Impinger 5 100 ml 4% KMnO4/10% H,SO,
Impinger 6 100 ml 4% KMnO4/10% H,S0O,
Impinger 7 Silica Gel



EPA Method 29

Glassware Preparation Procedures

Wash with soap and hot tap water

y

Rinse 3X with hot tap water

4

Rinse 3X with D.l. water

Soak in 10% nitric acid bath for 4 hours

Rinse 3X with D.I. water

Rinse 3X with metals grade acetone

Allow to air dry

Cover all openings with parafilm




Container 1

Tared Quariz Filter
Petri Dish

EPA Method 29
Sample Recovery Flowchart

(includes Mercury)

Tare all sample containers before sample collection
Mark all liquid levels and final weights on the outside of each sample container
Seal all sample containers with Teflon tape
If recycling, bake silica gel for two hours at 350 degrees F {175 degrees C)
Collect one complete blank set per field test

Container 3
Probe Rinse

Container 4
250 mi Poly athylene 1000 mt Polyethylene 250 mt Polyethylene

Remove with acid washed
polypropylene ar Teflon

tweezers to plastic container.

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

|

Remove any particulate or
filter fiber to sample
container

Brush/rinse 3X with a {otal of
100 ml 0.1N HNO3

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

impingers 1, 2, 3 and
U-bends

|

Container 5A

Impinger 4 and U- benD

Container 5B
950 ml Glass

Container 6
Silica Gel

Impingers 5, 6 and
U-bends

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

gel

1

!

Measure impinger volume by
weight

y

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

Visual Inspection

:

Measure impinger volume by
weight to within 0.5 mi

Measure impinger volume by
weight

Recycle silica gel

!

!

:

Container 8A
Nitric Acid Blank
1000 ml Plastic

Label container and
measure volume by weight

Transfer to sample container

Transfer to sample container

Transfer to sample container

]

!

!

Container 88

Water Blank
250 ml! Plastic

:

300 ml of 0.1N HNO3

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

100 ml of water

Container 10*
Permanganate Blank
500 ml Glass

:

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

!

Visual Inspection

:

Label container and
measure volume by weight

Rinse with 100 mi of 0.1N
HNO3

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

'

]

Container 5C
250 m| Glass

——

Visual Inspection

I

Rinse 3X with 100 ml of
water

:

Label contalner and
measure volume by weight

Visual Inspection

Container 11
HCI RInse Blank
250 ml Glass

I

Container 12
Filter Blanks
Petri Dish

I

200 ml of absorbing solution

100 ml KMnO4 solution

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

3 clean, unused filters

i

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

!

Pour HCI rinse into bottle
containing 200 ml of water

J

Label container and
measure volume by weight

:

Label container and
measure volume by weight




xipuaddy jo pu3

v

8

Container 1
Filter

Y

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

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

y

Acidify to pH2 with
concentrated HNO3

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

EPA Method 29

Analytical Flowchart

{includes Mercury)

Container 4
Impingers 1, 2, 3
(HNO3/H202)
v L 4
Acidify to pH2 with 75 to 100 ml aliquot taken for

concentrated HNO3

CVAAS for Hg analysis
Analytical Fraction 2B

Container 5A
Impinger 4
(0.1N HNO3)

Reduce volume to near
dryness and digest with
HNO3 and H202

A

150 ml of D.I. water
Analytical Fraction 2A

Filter sample and dilute with

A

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

Filter and dilute to known
volume

Analytical Fraction 1

Remove 50 to 100 mi aliquot

for Hg analysis by CVAAS
Analytical Fraction 1B

N

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

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

Analytical Fraction 1A

A

Digest with acid and
pemmanganate and analyze
for Hg by CVAAS

Analyze aliquot for Hg using
CVAAS

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

Analyze aliquot for Hg using
CVAAS

Container 5B
Impingers 5 and 6
{KMnQ4)

A

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

Analytical Fraction 3B

Analyze aliquot for Hg using
CVAAS

Contalner 5C
Impingers 5 and 6
(8N HCI)

A 4

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

Analytical Fraction 3C

Analyze aliquot for Hg using

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

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

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

010314 123749
1. Volume of water collected (wscf) °
Vo = (0.04706 )7, )
Where:
Vie = total volume of liquid collected in impingers and silica gel (ml) = 513.5 mi
0.04706 = ideal gas conversion factor (ft° water vapor/mi or gm) = 0.04706 fmi
Vst = volume of water vapor collected at standard conditions (%) = 24.17 3
2, Volume of gas metered, standard conditions (dscf)
AH
(1 764XVm er + (Yd )
y _ 13.6
et (460+T,)
Where:
Pyar = barometric pressure (in. Hg) = 30.14 in. Hg
Tm = average dry gas meter temperature (°F) = 96.40 °F
Vi = volume of gas sample through the dry gas meter at meter = 86.82 def
conditions (dcf)
Ya = gas meter correction factor (dimensionless) = 1.0031
AH = average pressure drop across meter box orifice (in. H,O) = 1.60 in. H,O
17.64 = standard temperature to pressure ratio (*R/in. Hg) = 17.64 °R/in. Hg
13.6 = conversion factor (in. H,O/in. Hg) = 13.6 in.H,Ofin. Hg
460 = °F to °R conversion constant = 460
Vinstd = volume of gas sampled through the dry gas meter at standard = 83.538 dscf
conditions {dscf)
3. Sample gas pressure (in. Hg)
P
Ps = Pbar + £
13.6
Where:
Pyar = barometric pressure (in. Hg) = 30.14 in. Hg
P, = sample gas static pressure {in. H,0O) = -10.60 in. H,0
13.6 = conversion factor (in. H0/in. Hg) = 13.6 in. H,0/in. Hg
P = absolute sample gas pressure (in. Hg) = 28.36 in. Hg

Prapared by Clean Alr Eng| g Prop!
S$S ISOKINETIC Vorolon 2006-130
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 1 FF Outlet

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

P

v

Where:
T
18.3036
3816.44
273.15
46.13
25.4
5/9
32

Py

[1!.3036 - 3816 44 ]

3(1,-32)}+27m3.15-46.13
e

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)

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

= P

5

= absolute sample gas pressure (in. Hg)

= water vapor pressure, actual (in. Hg)

6. Moisture measured in sample {% by volume)

14

_ wsid

B (V + Vvsld)

mstd '

= 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)

Proparod by Clean Alr

= 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

g Propriotary
S5 ISOKINETIC Version 2006138

Copyright ® 2008 Cloan Alr Enginearing Inc.

310.60
18.3036
3816.44
273.15
46.13
254
5/9
32

20.36

29.36

29.36

83.538

24.17

0.2244
22.44

29.36
29.36

1.0000
100.00

EPA Method 1-4 Caiculations

°F

°K

°K

°K

°K

mm Hg/in. Hg
°CI°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 Calculations
Unit 1 FF Outlet

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

B, = MINIMUM [B,,,B,, ]
Where:
Bus = proportion of water vapor in the gas stream by volume at = 1.0000
saturated conditions
Buwo = propartion of water measured in the gas stream by volume = 0.2244
B, = actual water vapor in gas = 0.2244
= 22.44 %
9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)
N, +CO =100 - CO, - O,
Where:
CC, = proportion of carbon dioxide in the gas stream by volume (%) = 10.2 %
O; = proportion af oxygen in the gas stream by volume (%) = 8.0 %
100 = conversion factor (%) = 100 %
N;+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.80 %a
10. Molecular weight of dry gas stream (Ib/lb- mole)
M (0, CQ) s (01, 1O L (o, )2 €O
d =\ o, +1M,, + WMy, co
(100 (100) (100)
Where:
Mcoz = molecular weight of carbon dioxide (Ib/ib-mole) = 44.00 Ib/lb-mole
Mo2 = molecular weight of oxygen (Ib/ib-mole) = 32.00 Ib/lb-mole
Mxz+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 (%) = 10.2 %
O, = proportion of oxygen in the gas stream by volume (%) = 8.0 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.8 %
100 = conversion factor (%) = 100 %
Mg = dry molecular weight of sample gas (Ib/lb-mole) = 29.99 Ib/lb-mole
11. Molecular weight of sample gas (Ib/lb-moie)
M, =(M,)1-B,)+M,,)B,)
Where:
B, = proportion of water vapor in the gas stream by volume = 0.2244
My = dry molecular weight of sample gas (Ib/lb-mole) = 29.99 Ib/ib-mole
Mo = molecular weight of water (Ib/lb-mole) = 18.00 Ibib-mole
M, = molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.30 Ib/ib-mole
parod by Cloan Air Enginooring Proprietary
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 EPA Method 1-4 Calculations
Unit 1 FF Outlet

12. Velocity of sample gas (ft/sec)

v Yo far | [Erecd)

Where:
K, = velocity pressure constant = 85.49
C, = pitot tube coefficient = 0.81
M, = wet molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.30 ibfib-mole
P = absolute sample gas pressure (in. Hg) = 29.36 in. Hg
Ts = average sample gas temperature (°F) = 310.60 °F
VAP = average square roots of velocity heads of sample gas (in. H,0) = 0.769 ~in. H,0
460 = °F to °R conversion constant = 460
Ve = sample gas velocity (ft/sec) = 52.49 ft/sec

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

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

Where:
As = cross sectional area of sampling location (%) = 64.00 2
Ve = sample gas velocity (f/sec) = 52.49 ft/sec
60 conversion factor (sec/min) = 60 sec/min
Q, - = volumetric flow rate at actual conditions (acfm) = 201572 acfm

14. Total flow of sample gas {scfm)

68+460
o, =) 555
29 92 T, +460
Where
Q, = volumetric flow rate at actual conditions (acfm) = 201,572 acfm
Py = absolute sample gas pressure (in. Hg) = 29.36 in. Hg
29.92 = standard pressure (in. Hg) = 29.92 in. Hg
Ts = average sample gas temperature (°F) = 310.6 °F
68 = standard temperature (°F) = 68 °F
460 = °F to °R conversion constant = 460
Qe = volumetric flow rate at standard conditions, wet basis (scfm) = 135,531 scfm
15. Dry flow of sample gas {dscfm)
Qsld = (Qs)(l—Bw)
Where:
By = proportion of water vapor in the gas stream by volume = 0.2244
Q. = volumetric flow rate at standard conditions, wet basis (scfm) = 1355631 scfm
Qe = volumetric flow rate at standard conditions, dry basis (dscfm) = 105,122 dscfm
Prapared by Clean Alr Enginooting Propriotary S
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 EPA Method 1-4 Calculations
Unit 1 FF Qutlet

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

0 (0 20.9-0, )
std 7 std 20 9 _ 7
Where:

Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 105,122 dscfm
0, = proportion of oxygen in the gas stream by volume (%) = 9.0 %
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) = 89,897 dscfm

17. Hourly time basis conversion of volumetric flow rate (Q,,y example)

Q:m'-lnr = (Q.ﬂd-min )(60)

Where
Qi1 min = volumetric flow rate, english units (f/min) = 105122  dscfm
60 = conversion factor (min/hr) = 60 min/hr
Qg = volumetric flow rate, hourly basis (dscffhr) = 6,307,325 dscf/hr

18. Metric Conversion of Gas Volumes (Qg4 example)

0 =(o {i)
std ~metric std ~-english 35 3 1
Where:
Qsta-engiish = volumetric flow rate, english units (ft%min) = 105,122  dscfm
35.31 = conversion factor (ft3/m°) = 3531 f’m3
60 = conversion factor (min/hr) = 60 min/hr
Qsid-metric = volumetric flow rate, metric units (m>hr) = 178,627  drystd mihr

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

32 + 460
Q Normal = (Q std —metric (
68 + 460
Where:
Qsig-meti = volumetric flow rate, metric units (dry std m>hr) = 178,627  drystd m¥hr
32 = normal temperature (°F) = 32 °F
68 standard temperature (°F) = 68 °F
460 = standard temperature in Rankine (68°F) = 480
Qnormat = volumetric flow rate, metric units (dry Nm*nr) = 166,448  dry Nm’hr

Proparad by Cloan Alr Eng g Propriotary
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 EPA Method 1-4 Calculations
Unit 1 FF Outlet

20. Percent isokinetic (%)

I =
()7, (5 ey - 8,)
Where:
D, = diameter of nozzle (In) = 0.275 in.
B, = proportion of water vapor in the gas stream by volume = 0.2244
P = absolute sample gas pressure (in. Hg) = 29.36 in. Hg
Ts = average sample gas temperature (°F) = 310.6 °F
Venstd = volume of gas sample through the dry gas meter at standard = 83.538 dscf
conditions (dscf)
Vs = sample gas velocity (ft/sec) = 52.49 ft/sec
6 = total sampling time (min) = 125 min
0.0945 = conversion constant = 0.0945
460 = °F to °R conversion constant = 460
| = percent of isokinetic sampling (%) = 98.70 %

21. Alternative Method 5 Post-Test Meter Calibration Factor
© [(0.0319(T +460)(28.9
_e I( (T, )( 6)(@)

" V:}l v é_H_ "
Where: (AHg)(B,. + B, 6)(M,J
L] - = total sampling time (min) = 125 min
Vi = volume of gas sample through the dry gas meter at meter = 86.82 dcf
conditions (dcf)
Tm = average dry gas meter temperafure (°F) = 96.40 °F
AHg = dry gas meter orifice coefficient = 1.7992
Phoar = barometric pressure (in. Hg) = 30.14 in. Hg
AH = average pressure drop across meter box orifice (in. H,0) = 1.600 in. H;0
Mg = dry molecular weight of sample gas (Ib/lb-mole) = 29.99 Ib/lb-mole
\iAH,vg = average of square root of pressure drop across meter orifice = 1.262 ¥in. H0
0.0319 = conversion constant = 0.0319
28.96 = molecular weight of ambient air (Ib/lb-mole} = 28.96 Ib/lb-mole
13.6 = conversion factor (in. H,0/in. Hg) = 13.6 in.H,0fin. Hg
460 = °F to °R conversion constant = 460
Yaa = alternative Method 5 post-test meter calibration factor = 1.0198
Propared by Cloan Alr Enginsering Proprietary
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LOGIC FOR TREATING DETECTION LIMITS

{mercury only)

1. Logic for Determining Total Blank (myqya.g) from § Fractions

CASE 1 CASE 2

All 5 fractions are D. 1 to 4 fractions are ND
Rule
ND=0 mygus=SumD, 1-5 Migtars = Sum D
ND=1x Mjgas=Sum Db, 1-5 Mrtotars = Sum D

ND=0.5x Mrgaa = Sum D, 1-5 Myoatg = Sum D

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

CASE 1 CASE 2

All 5 fractions are D. 1 to 4 fractions are ND
Rule
ND=0 Mryotars = Sum D, 1-5 Mygars = Sum D
ND=1x  Mygaes = Sum D, 1-5

ND=0.5% Mygqa.s = Sum D, 1-5

CASE 3
Ali 5 fractions are ND

Mrgae = < Sum ND
Mrigars = < Sum ND
M1gaeg = < 0.5 Sum ND

CASE 3
All § fractions are ND

Mrgaes = < Sum ND

Mygars = < [Sum D + Sum ND] mygas = < Sum ND
Mroars = < [SUMD+0.5 SumND Myg,.s = < 0.5 Sum ND

3. Logic for Determining Maximum Allowable Blank Correction (my.5.a10w)

CASE 1 CASE 2
All 5 fractions are D. 1 to 4 sample fractions are ND
Mroars = D Mreae = D
Rule
ND=0 mMr.p.aow=M29 Rule Mr.a-siow = M29 Rule’
‘ ND=1X  Mr.a.aw = M29 Rule M1-g-atow = M29 Rule’

ND=0.5x Mrp.anew = M29 Rule Mg aiow = M29 Rule’

* M28 rule using only detected sample quantities for logical comparisons.
4. Logic for Determining Blank-Corrected Sample Amount (m,)
CASE 1

All 5 fractions are D.
Motats = MT.a-aliow > MIN(MDL)

CASE 2
1 to 4 sample fractions are ND
Myotaks - M-g.aow = MIN(MDL)

Rule
ND =0 my= Myggas - Mr.gatiow My = Migaks = MT-g-alow
ND=1x M, = Mroas - Mr.s-atow Mp = < [Mygars - MT.B-anow]

ND=0.5x M, = Mygq.s - MT.a.alow My = < [Mrgans - Mr.g.aow)

Definitions and Notes

CASE 3
All 5 fractions are ND

M1otas = D

M.Buatiow = 0
Mg aliow = 0
Mg giow = 0

CASE 3
All 5 fractions are ND

Moars aNd M. anything

My = < Mrotars
My = < Mroars
mp = < MTowl.s

CASE 4
Any type of fractions
Mroea = ND

Mr.palow = 0
Mg alow =0
Mygatow = 0
CASE 4

Any type of fractions
M7gtars ~ Mr-gaiow < MIN(MDL;

Mg = < MIN[MDL]
Ma = < MIN[MDL]
Ma = < 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 Ak Engincering Propriclary Softwaro
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Wheelabrator North Broward, inc.
Clean Air Project No: 12218 USEPA Method 29 (Mercury) Mercury Analyte Calculations

Unit 1 FF Outlet

USEPA Method 29 (Mercury)
Mercury Analyte Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated elecironically 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 dacimal places
throughout. The final table is formatted to an appropriate number of significant figures.

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

010314 123749
1. Total blank amount {pg) °

m =Zm,_3

roial- B
i=1
Where:
Myp.g = mercury amount in blank for Fraction 1b = <0.1000 Hg
Moy = mercury amount in blank for Fraction 2b =  <0.2000 U]
M3,.g = mercury amount in blank for Fraction 3a = <0.2000 Hg
M3pg = mercury amount in bfank for Fraction 3b =  <0.5000 [1s]
Ma.p = mercury amount in blank for Fraction 3c = <0.4000 Lg
Migiara = total amount of mercury in blank =  <1.4000 ug

2. Total sample amount (ug)

m total - S = m -8
i=1
Where:
Mips = mercury amount in sample for Fraction 1b = <0.1000 Hg
Moy s = mercury amount in sample for Fraction 2b = 2.3378 Hg
M3a.5 = mercury amount in sample for Fraction 3a = <0.2000 Mg
M3p.s = mercury amount in sample for Fraction 3b = «<(0.5000 ¥]s]
Maes = mercury amount in sample for Fraction 3¢ = <(.4000 ug
Mygtal-s = total amount of mercury in sample = 2.3378 Hg
3. Allowable blank correction (ug)
mT—B—allow = mlaml-E If mmml—B < 0'6
M1 _g—aliow = MAX [0.6, MIN (m wai-g> 0.05 Xm0 o )] if 7 p0_5 > 0.6
Where:
Mygiats = total amount of mercury in blank = <1.4000 ug
Mygtars = total amount of mercury in sample = 2.3378 Hg
0.05 x Migtar.s = 5% of Miotals = 0.1169 Mg
MAX = arithmetic operator that returns the maximum of two values
MIN = arithmetic operator that returns the minimum of two values
MT.B.allow = total allowable blank correction = 0.0000 Hg

NOTE: In this case, the second crilerfa applies.

Prepared by Claan Alr
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Method 29 (Mercury) Mercury Analyte Calculations
Unit 1 FF Outlet

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

m, =Myprqr-s — Mr_p_aitow
Where:
Mygtars = total amount of mercury in sample = 2.3378 Mg
MY.8-oliow = total allowable blank correction = 0.0000 ug
m, = total mercury in sample corrected for allowable blank = 2.3378 [Vs]

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

m
_ i-S
m,.; - ( }’nn)
’nloIaI-S

Where:
m, = total mercury in sample corrected for allowable blank = 2.3378 Hg
Mips = mercury amount in sample for Fraction 1b = <0,1000 1]
Map.s = mercury amount in sample for Fraction 2b = 2.3378 s ]
M3,g = mercury amount in sample for Fraction 3a = <0.2000 ug
Mip.s = mercury amount in sample for Fraction 3b = <0.5000 g
M = mercury amount in sample for Fraction 3c = <0.4000 Mg
Myotols = total amount of mercury in sample = 2.3378 g
M 1b = mercury corrected for blank - prorated for Fraction 1b = <0.1000 ]
Magb = mercury corrected for blank - prorated for Fraction 2b = 2.3378 ug
Ma.3a = mercury corrected for blank - prorated for Fraction 3a = <0.2000 ug
Mo.3n = mercury corrected for blank - prorated for Fraction 3b = <0.5000 Hg
Mpac = mercury corrected for blank - prorated for Fraction 3c = <0.4000 [Vle]

Preparad by Clean Alr Engineering Propriatary Scfiware
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Outiet

USEPA Melthod 29 (Mercury) Mercury Sample Calculations

USEPA Method 29 (Mercury)
Mercury Sample Calculations

Sample data taken from Run 1

Note: The tabies 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.

1. Mercury concentration (Ib/dscf)

010914 140047
PO

c =[ m, ](2.205x10'3J
sd 3
Vmsld 10
Where: .
m, = mercury collected in sample (total pg) = 2.3378 ug
Vinsid = volume metered, standard (dscf) = 83.5383 dscf
2.205x 10° = conversion factor (Ib/g) = 2.205E-03 Ibfg
10® = conversion factor {pg/g) = 1.0E+06 ug/g
Ces = mercury concentration (Ib/dscf) = 6.1706E-11 Ib/dscf
2. Mercury concentration (pug/dscm)
m
C, = ( 2 )(35 31)
Vmsld
Where:
m, = mercury collected in sample (total pg) = 2.3378 Mg
Vst = volume metered, standard (dscf) =  83.5383 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dsem
Ca = mercury concentration (pg/dscm} = 9.8813E-01 ug/dscm
3. Mercury concentration {(mg/dscm)
m 35.31
V... 1000
Where:
m, = mercury collected in sample (total pg) = 2.3378 g
Vnstd = volume metered, standard (dscf) = 83.5383 dscf
36.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
1000 = conversion factor (ug/mg) = 1000 pg/mg
Csy = mercury concentration (mg/dscm) = 0.8813E-04 mg/dscm

ypared by Clean Ar
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Qutlet

4. Mercury concentration (ug/Nm3 dry)
mll

C =
sd (V

68 + 460
3531 ) ——
mstd ]( {32 + 460 )
Where:

my = mercury collected in sample (total pug)

Vinste = volume metered, standard (dscf)
35.31 = conversion factor (dscf/dscm)

68 = standard temperature (°F)

32 = normal temperature (°F)

460 = °F to °R conversion constant

Cso = mercury concentration (ug/Nm3 dry)

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

-C 209 -x

Csdx = “sd
209-0,
Where:

Cea = 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 (%)
Cox = mercury concentration corrected to x% oxygen (Ib/dscf)

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

C =c,| =2
sdy sd C.O2
Where
Ceo = mercury concentration (Ib/dscf)

y = carbon dioxide content of corrected gas (%)
CO, = proportion of carbon dioxide in the gas stream by volume (%)
C.oy = mercury conc. corrected to y% carbon dioxide (Ib/dscf)

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

Cn = C:d (_QQL’,J

Where:
Cea = mercury concentration (lb/dscf)
Qg = 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)
Prepared by Glean Alr
SS Melals-1 Varsion 2006-12¢

Copyrighi © 2006 Cloan Alr Enginaering Inc.
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2.3378
83.5383
35.31
68
32
460

1.0604E+00

6.1706E-11
7.0
10.2
20.8

8.0160E-11

6.1706E-11
12.0
9.0

8.2275E-11

©.1706E-11
105,338
201,986

3.2180E-11

USEPA Method 29 (Mercury) Mercury Sample Calculations
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218 USEPA Method 29 (Mercury) Mercury Sample Calculations

Unit 1 FF Outlet

8. Mercury emission rate (Ib/hr)

Elb/llr = ( m" ](2205 ” 10_3 )(Qsld X60)

6
V;Hsld 10
Where:

mp, = mercury collected in sample (total ug) = 2.3378 Mg
Vinstd = volume metered, standard (dscf) = 835383  dscf
2.205x410° = conversion factor (Ib/g) = 2.205E-03 Ibig
10° = conversion factor (Lg/g) = 1.0E406 uglg
Qe = volumetric flow rate at standard conditions, dry basis (dscfm) = 105,338 dscfm
60 = gonversion factor (min/hr) = 60 min/hr
Ermr = mercury emission rate (Ib/hr) = 3.9000E-04 Ib/hr

9. Mercury emission rate (g/s)

E = _ﬂ Qsld
Ve N1 O°Y60)

Where:
m, = mercury collected in sample (total pg)

2.3378 Hg

Vinstd = volume metered, standard (dscf) = 83.5383  dscf
Qqa = volumetric flow rate at standard conditions, dry basis (dscfm) = 105,338 dscfm
108 = conversion factor (ug/g) = 1.0E+06 pglg

60 = conversion factor (sec/min) = 60 sec/min
Egrs = mercury emission rate (g/s) =  4.9131E-05 gis

10. Mercury emission rate (Ton/yr)

m, Y 2.205x107° Cap J
E =f 2 60
Tl [V J[ 10° J(Q‘"’X )[2000

mstd
Where:
My = mercury collected in sample (total pug) = 2.3378 Hg
Vinstd = volume metered, standard (dscf) = 83.5383  dscf

2.205E-03 Ib/g

2.205x10% = conversion factor (lb/g)

108 = conversion factor (ug/g) = 1.0E+06 uglg
Qgq = volumetric flow rate at standard conditions, dry basis (dscfm) = 105,338 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Cap = capacity factor for process (hours operated/year) = 8,760 hours/yr
2000 = converslon factor (Ib/Ton) = 2000 Ib/Ton
Eqipr = mercury emission rate (Ton/yr) = 1.7082E-03 Tonfyr

Prepared by Cloan Alr Engineering Proprietary Software
S$ Malals-1 Version 2008-12¢

Copytight ® 2006 Cloan A Enginacring Inz.




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

Unit 1 FF Qutlet

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

m 2.205 x10°° 20.9
Era =(V j ][ 108 ](F")(zo 9_-0 J
mstd 7~ W

Where:
My
vmsld
2.205 x 10°
10®
Fa
0,
20.8

Eeq

= mercury collected in sample (total ug)

volume metered, standard (dscf)

= conversion factor (Ib/g)

conversion factor (pg/g)

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

= mercury emission rate - Fd-based (Ib/MMBtu)

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

EF: =

Where:
mn
Vms!d
2.205 x 10°°
10f
Fe
co,
100

E Fc

m, ) 2.205 %107 F 100
Vo 106 ‘1 co,

= mercury collected In sample (total pg)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

= conversion factor (pg/g)

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

= mercury emission rate - Fc-based (Ib/MMBtu)

Prapamd by Cloan Alr Enginearing  Proprictary Softwaro

SS Mataly-1 Version 2008-12¢
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2.3378
83.5383
2.205E-03
1.0E+06
9,670
10.2
20.9

1.1535E-06

2.3378
83.5383
2.205E-03
1.0E+06
1,820
9.0
100

1.2478E-06

USEPA Method 29 (Mercury) Mercury Sample Calculations

Hg
dscf

Ib/g

Hg/g
dscfMMBtu
%

%

Ib/MMBtu

ug
dscf

lb/g

palg
dscf/MMBtu
%

Ib/MMBtu



This Page Intentionally Left Blank

B-16
End of Appendix




. WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-7

PARAMETERS C

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

QA/QC Initials: __VE @

Date: :I'I (5/'{ q Clea%Aiﬂ:

Revision 0, Final Report



This Page Intentionally Left Blank




‘ Wheelabrator North Broward, [nc.
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

Yy Dry gas meter correction factor
Co Pitot tube coefficient
Py Static pressure (in. H,0)
A, Sample location area (ft%)
Par Baromedric pressure (in. Hg)
= Nozzle diameter (in.)
O, Oxygen (dry volume %)
CO,  Carbon dioxide (dry volume %)
Nz+CO Nitragen plus carbon monoxide (dry volume %)
Vie Total Liquid collected (mi)
Vi Volume metered, meter conditions (ft’)
T Dry gas meter temperature (°F)
T, Sample temperature (°F)
aH Meter box orifice pressure drop (in. H;0)
0 Total sampling time (min)
Flow Results

sz(d
Vms!d

Volume of water collected (ft%)
Volume metered, standard (dscf)

Py 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 {Nin. H,0)

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

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

V, Velocity of sample (ft/sec)

%I Isokinetic sampling (%)

Q, Volumetric flow rate, actual (acfm)

Q, Volumetric flow rate, standard (scfm)

Qg Valumetric flow rate, dry standard (dscfm)

Qug7;  Volumetric flow rate, dry std@7%0, {dscfm)

Q, Volumetric flow rate, actual (acffhr)

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

Qe Volumetric flow rate, dry standard (dscfthr)

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

Q; Volumelric flow rate, standard (m®/hr)

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

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

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

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

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

Average Includes 4 runs.

Propared by Claan AF Engineering Proprietary Software
$S ISOKINETIC Varsion 2008-13a

© 2606 Cloan Alr E: ing Inc.

1

Dec 10
12:24
14:34

1.0031
0.8140
-10.6000
64.0000
30.14
0.2750
10.2000
9.0000
80.8000
513.50
86.8150
96.4000
310.6000
1.6000
125.0

24,1653
83.5383
29.3606
29.3606
22.4369
100.0000
22.4369
0.7693
29,8480
27.1897
52.6005
98.4995
201,986
135,809
105,338
81,087
12,119,144
8,148,544
6,320,266
343,221
230,772
178,994
137,786
215,037
166,790
128,392

2

Dec 11
08:09
10:21

1.0031
0.8140
-8.5000
64.0000
30.16
0.2750
9.8000
9.2000
81.0000
517.60
84.6500
84.7600
310.0400
1.5440
125.0

24.3583
83.2391
29.4615
29,4845
22.6383
100.0000
226383
0.7546
20.8640
27.1782
51.4974
100.0932
197,750
133,515
103,289
82,483
11,864,991
8,010,892
6,197,360
336,024
226,873
175,513
140,158
211,405
163,546
130,602

3

Dec 11
10:42
12:54

1.0031
0.8140
-11.2000
64.0000
30.16
0.2750
10.0000
8.8000
81.2000
551.40
89.4800
95.1000
300.6400
1.6800
125.0

25.9489
86.3782
29.3365
290.3365
23.1012
100.0000
23.1012
0.7865
29.8080
27.0802
53.8693
100.2655
206,858
139,144
107,000
83,907
12,411,491
8,348,655
6,420,017
351,501
236,439
181,819
142,577
220,318
169,422
132,856

4

Dec 11
13:14
15:25

1.0031
0.8140
-11.2000
64.0000
30.16
0.2750
9.8000
9.0000
81.2000
540.80
89.6000
94.3800
310.3600
1.6920
125.0

25.4500
86.6089
29,3365
29.3365
227113
100.0000
22.7113
0.7900
29.8320
27.1448
54.0721
99.7444
207,637
139,537
107,847
86,122
12,458,201
8,372,243
6,470,797
352,824
237,107
183,257
146,342
220,940
170,762
136,364

Average

30.1550

9.9500
9.0000
81.0500

310.1600

24.9806
84.9411
29.3738
29.3738
22,7219
100.0000
227219
0.7751
29.8380
27.1482
53.0008
99.6507
203,558
137,001
105,868
83,400
12,213,457
8,220,083
6,352,110
345,892
232,798
179,895
141,716
216,925
167,630
132,053

010914 135935
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218

Unit 1 FF Qutlet
USEPA Method 29 (Mercury)

Mercury (Hg) Emission Parameters

Run No. 1 2 3 4 Average

Date (2013) Dec 10 Dec 11 Dec 11 Dec 11

Start Time (approx.) 12:24 08:09 10:42 13:14

Stop Time (approx.) 14:34 10:21 12:54 15:25

Process Conditions
Re Steam Production Rate - (klbs/hour) 179.5 180.1 180.2 180.4 180.0
P, Fabric Fliter Inlet Temperature - (°F) 321 320 320 320 320
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 %) 10.2000 9.8000 10.0000 9.8000 9,9500
CO, Carbon dioxide (dry volume %) 9.0000 9.2000 8.8000 9.0000 9.0000
T Sampie temperature (°F) 340.6000 210040 309.6400 310.26C0 310.16900
By Actual water vapor in gas (% by valume) 22.4369 226383 23.1012 22,7113 227219

Gas Flow Rate

Q, Volumetric flow rate, actual (acfm) 201,986 197,750 206,858 207,637 203,558
Q, Volumetric flow rate, standard (scfm) 135,809 133,515 138,144 139,537 137,001
Quu Volumetric flow rate, dry standard (dscim) 105,338 103,289 107,000 107,847 105,868
Sampling Data
Vista  Volume metered, standard (dscf) 83.5383 83.2391 86.3782 86.6089 84.9411
%l Isokinetic sampling (%) 98.4995 100.0932 100.2655 99.7444 99.6507
Laboratory Data
My Fraction 1B (pg) <0.1000 <0.1000 <0.1000 <0.1000
Maae  Fraction 2B (ug) 2.3378 18.2270 16.2002 13.8613
My.a,  Fraction 3A (ug) <0.2000 <0.2600 <0.2000 <0.2000
Mpaw  Fraction 3B (pg) <0.5000 <0.5000 <0.5000 <0.5000
Ma3:  Fraction 3C (ug) <0.4000 <0.4000 <0.4000 <0.4000
My Total matter corrected for allowable blanks {pg) 2.3378 18.2270 16.2002 13.8613
Mercury Resttlts - Total
Cos Concentration (Ib/dscf) 6.1706E-11  4.8283E-10 4.1355E-10  3.5290E-10  3.2775E-10
Cuy  Concentration @7% O, (Ib/dscf) 8.0160E-11  6.0463E-10 52737E-10 4.4192E-10 4.1352E-10
C.iiz  Concentration @12% CO; (Ib/dscf) 8.2275E-11  6.2978E-10  5.6393E-10 4.7053E-10  4.3663E-10
Ca Concentration (Ib/acf) 3.2180E-11  2.5219E-10  2.1391E-10  1.8330E-10  1.7040E-10
Cu Concentration (pg/dscm) 9.8813E-01 7.7319E+00 6.6224E+00 5.6512E+00 5.2484E+00
C.er  Concentration @7% O, (pa/dscm) 1.2837E+00 9.6823E+00 8.4450E+00 7.0767E+00 6.6219E+00
C.ai2 Concentration @12% CO, (ug/dscm) 1.3175E+00 1.0085E+01 9.0305E+00 7.5349E+00 6.9920E+00
Csa Concentration {(mg/dscm) 9.8813E-04 7.7319E-03 6.6224E-03 5.6512E-03  5.2484E-03
Cua7  Concentration @7% O, (mg/dscm) 1.2837E-03 9.6823E-03 8.4450E-03 7.0767E-03 6.6219E-03
Ceq1z  Concentration @12% COQ, (mg/dscm) 1.3175E-03  1.0085E-02 9.0305E-03 7.5340E-03  6.9920E-03
C, Concentration {(pg/m® (actual,wet)) 5.1532E-01 4.0385E+00 3.4255E+00 2.9352E+00 2.7287E+00
Cs Concentratlon (ug/Nm® dry) 1.0804E+00 8.2976E+00 7.1069E+00 6.0647E+00 §5,6324E+00
C.7  Concentralion @7% O, (Hg/Nm" dry) 1.3776E+00 1.0391E+01 9.0630E+00 7.5945E+00 7.1064E+00
C.a1z  Concentration @12% CO, (ug/Nm® dry) 1.4139E+00 1.0823E+01 9.6913E+00 8.0863E+00 7.5036E+00
Ewn  Rate {Ib/hr) 3.9000E-04 2.9923E-03 2.6550E-03 2.2835E-03 2.0802E-03
Ege Rate (g’s) 4.9131E-05 3.7696E-04 3.3446E-04 2.8767E-04 2.6206E-04
Evym  Rate (Toniyr) 1.7082E-03 1.3106E-02 1.1629E-02 1.0002E-02  9.1113E-03
Era Rate - Fd-based (Ib/MMBtu) 1.1535E-06  8.7002E-06 7.5885E-06 6.3590E-06  5.9503E-06
Eee Rate - Fe-based (Ib/MMBtu) 1.2478E-06 9.5517E-06 8.5529E-06 7.1364E-06 6.6222E-06
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Qutlet

USEPA Method 29 (Mercury)

Mercury (Hg) Emission Parameters (continued)

Run No.

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

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

Ceor Concentration @7% O, (Ib/dscf)
Cuz  Concentration @12% CO; {Ib/dscf)

Ca Concentration (Ib/acf)
C..  Concentralion {pg/dscm)

C.z  Concentration @7% O, (ug/dsem)
C.iz  Concentration @12% CO; (ug/dscm)

Cu Concentration (mg/dscm)

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

Cx  Concentration (ug/Nm? dry)

Cer  Concentration @7% O, (Hg/Nm” dry)
C.a1z  Concentration @12% CO, (Hg/Nm® dry)

Empw  Rate (Ib/hr)

Eg:  Rate(als)

Erye  Rate (Toniyr)

Erq Rate - Fd-based (Ib/MMBtu)
Ere  Rate - Fc-based (Ib/MMBlu)

Prepared by Claon Al Enginesring Propriotary Softwara
§3 Matals-1 Version 2008.12¢

[~ 2008 Cloan Al Engl tno.

Dec 10
12:24
14:34

<2.6395E-12
<3.4289E-12
<3.5193E-12
<1.3765E-12
<4 2268E-02
<5.4909E-02
<5.6357E-02
<4.2268E-05
<5.4909E-05
<5.6357E-05
<2.2043€-02
<4.5361€-02
<5.8927€-02
<6.0481E-02
<1.6682E-05
<2.1016E-06
<7.3069E-05
<4,9340E-08
<5.3377E-08

Separate Front Half Results

Dec 11
08:09
10:21

<2.6490E-12
<3.3172E-12
<3.4552E-12
<1.3836E-12
<4,2420€-02
<5.3120E-02
<5.5330E-02
<4.2420E-05
<5.3120E-05
<5.5330E-05
<2.2157E-02
<4,5524€E-02
<5.7007E-02
<5,8379E-02
<1,6417E-08
<2.0681E-06
<7.1905E-05
<4,7733E-08
<5,2404E-08

Dec 11
10:42
12:54

<2.5527E-12
<3.2653E-12
<3.4810E-12
<1.3204E-12
<4.0878E-02
<5.2129E-02
<8.5743E-02
<4.0878€-05
<5.2129E-05
<8.5743€-05
<2.1145E-02
<4.3869E-02
<5.5944E-02
<5.9822E-02
<1.6389E-05
<2.0646E-06
<7.1782E-05
<4.6842E-08
<5.2795E-08

4

Dec 11
13:14
16:25

<2.5459E-12
<3.1881E-12
<3.3946E-12
<1.3224E-12
<4.0769E-02
<5.1054E-02
<5.4359E-02
<4.0769E-05
<5.1054E-05
<5.4359E-05
<2.1176E-02
<4.3753E-02
<5.4789E-02
<5.8337E-02
<1.6474E-05
<2.0754E-06
<7.2157E-05
<4.5876E-08
<5.1484E-08

Average

<2.5968E-12
<3.2974E-12
<3.4625E-12
<1.3507E-12
<4.1584E-02
<5.2803E-02
<5.5448E-02
<4.1584E-05
<5.2803E-05
<5.5448E-05
<2.1630E-02
<4.4627E-02
<5.6667E-02
<5.9505€-02
<1.6490E-05
<2.0774E-06
<7.2228E-05
<4.7448E-08
<5.2515E-08

010914 140047
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Qutlet

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

Run No. 1 2 3 4 Average
Date (2013) Dec 10 Dec 11 Dec 11 Dec 11
Start Time (approx.) 12:24 08:09 10:42 13:14
Stop Time (approx.) 14:34 10:21 12:54 15:25

Mercury Results - Impingers 1-3 Solution

Cu Concentration (Ib/dscf) 6.1706E-11  4.8283E-10 4.1355E-10  3.5290E-10  3.2775E-10
C.7  Concentration @7% O, (Ib/dscf) 8.0160E-11  6.0463E-10  5.2737E-10 4.4192E-10  4.1352E-10
Cuz  Concentration @12% CO, (Ib/dscf) 8.2275E-11  6.2978E-10  5.6393E-10  4.7053E-10  4.3663E-10
C. Concentration (Ib/acf) 3.2180E-11 2.5218E-10 2.1391E-10  1.8330E-10  1.7040E-10
Ces Concentration (ug/dscm) 9.8813E-01 7.7319E+00 6.6224E+00 5.6512E+00 5.24B4E+00
C.» Concentration @7% O, (pg/dscm) 1.2837E+00 9.6823E+00 8.4450E+00 7.0767E+00 6.6219E+00
C.s1z  Concentration @12% CO, (ug/dscm) 1.3175E+00 1.0085E+01 9.0305E+00 7.5349E+00 6.9920E+00
Cu Concentration (mg/dscm) 9.8813E-04 7.7319E-03 6.6224E-03 5.6512E-03  5.2484E-03
C.iy  Concentration @7% O, (mg/dscm) 1.2837E-03 9.6823E-03  8.4450E-03 7.0767E-03  6.621SE-03
Cuiz  Concentration @12% CQ, (mg/dscm) 1.31756-03  1.0085E-02 9.0305E-03 7.5349E-03  6.9920E-03
C, Concentration (pg/m® (actual,wet)) 5.1532E-01 4.0385E+00 3.4255E+00 2.9352E+00 2.7287E+00
Cu Concentration (ug/Nm® dry) 1.0604E+00 8.2976E+00 7.1069E+00 6.0647E+00 5.6324E+00
Cer  Concentration @7% O, (ug/Nm? dry) 1.3776E+00 1.0391E+01 9.0630E+00 7.5945E+00 7.1064E+00
Cwniz  Concentration @12% CO, (pa/Nm® dry) ' 1.4139E+00 1.0823E+01 9.6913E+00 8.0863E+00 7.5036E+00
Ewne  Rate {Ib/ir) 3.9000E-04 2.9923E-03 2.6550E-03 2.2835E-03 2.0802E-03
Egs Rate (g/s) 4.9131E-05 3.7696E-04  3.3446E-04 2.8767E-04 2.6206E-04
Ewy  Rate (Toniyr) 1.7082E-03  1.3106E-02  1.1620E-02 1.0002E-02 9.1113E-03
Ega Rate - Fd-based (Ib/MMBtu) 1.1535E-06  8.7002E-06 7.5885E-06 6.3590E-06 5.9503E-06
Epe Rate - Fc-based (Ib/MMBtu) 1.2478E-06 9.5517E-06 8.5529E-06 7.1364E-06 6.6222E-06

010914 140047
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Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Outlet

Run No.

, USEPA Method 29 (Mercury)
Mercury (Hg) Emission Parameters (continued)
Separate Impinger 4 Results

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

Mercury Resuits - Impinger 4 Solution

Caa
Cogr
Cuntz
Cq
Ce
Cerr
Caarz
Cu
Coar
Caarz
Cﬂ
Coa
Caa?
Cean
Elhlhl

Concentration {Ib/dscf)

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

Concentration (pg/dsem)
Concentration @7% O, (ug/dscm}
Concentration @12% CO, (Jgfdscm)
Concentration (mg/dscm)
Concentration @7% O, (mg/dscm)
Concentration @12% CO, (mg/dscm)
Concentration (ug/m® (actual wet))
Concentration (ug/Nm? dry)
Concentration @7% O, (ug/Nm® dry)
Concentration @12% CO, (ug/Nm® dry)
Rate {Ib/hr)

Rate (g/s)

Rate (Tonfyr)

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Frepgred by Clean A Engineering Fropriatary Software
SS Malals-1 Version 2008-12¢

s

2006 Croan A

1

Dec 10
12:24
14:34

<5.2790E-12
<6.8578E-12
<7.0387E-12
<2.7531E-12
<8.4536E-02
<1.0982E-01
<1.1271E-01
<8.4536E-05
<1.0982E-04
<1.1271E-04
<4.4086E-02
<9.0722E-02
<1.1785E-01
<1.2096E-01
<3.3365E-05
<4.2032E-06
<1.4614E-04
<9.8680E-08
<1.0675€-07

Dec 11
08:09
10:21

<5.2980E-12
<6.6344E-12
<6.9104E-12
<2.7673E-12
<8.4840E-02
<1.0624E-01
<1.1066E-01
<B.4B40E-05
<1.0624E-04
<1.1066E-04
<4.4314E-02
<9.1048E-02
<1.1401E-01
<1.1876€E-01
<3.2834E-05
<4.1362E-06
<1.4381E-04
<9.5465E-08
<1.0481E-07

Dec 11
10:42
12:54

<5.1055E-12
<6.5106E-12
<6.9620E-12
<2.6409E-12
<8.1757E-02
<1.0426E-01
<1.1149E-01
<8.1757E-05
<1.0426E-04
<1.1149E-04
<4.2290E-02
<8.7739E-02
<1.1189E-01
<1.1964E-01
<3.2777E-05
<4.1291E-06
<1.4356E-04
<8.3684E-08
<1.0559€E-07

Dec 11
13:14
16:25

<5.0919E-12
<6.3763E-12
<6.7891E-12
<D B4ATE-12
<8.1539E-02
<1.0211E-01
<1.0872E-01
<8.1539E-05
<1.0211E-04
<1.0872E-04
<4.2351E-02
<B.7505E-02
<1,0958E-01
<1.1667£-01
<3,2948E-05
<4,1507E-06
<1.44316-04
<9.1751E-08
<1.0297E-07

Average

<5.1936E-12
<6.5948E-12
<6.9251E-12
<2.7015E-12
<8.3168E-02
<1.0561E-01
<1.1090E-01
<8.3168E-05
<1.0561E-04
<1.1090E-04
<4.3260E-02
<8.9253E-02
<1.1333E-01
<1.1901E-01
<3.2981E-05
<4.1548E-06
<1.4446E-04
<9.4895E-08
<1.0503E-07

010014 140087
PLKP_O



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) Dec 10 Dec 11 Dec 11 Dec 11
Start Time (approx.) 12:24 08:09 10:42 13:14
Stop Time (approx.) 14:34 10:21 12:54 15:25

Mercury Results - Filtered Permanganate Solution

Cu Concentration (lb/dscf) <1.3198E-11 <1.3245E-11 <1.2764E-11 <1.2730E-11 <1.2984E-11
C.z  Concentration @7% O, (Ib/dsc) <1.7144E-19 <1.6586E-11 <1.8277E-11 <1.5041E-11 <1.6487E-11
Ca12  Concentration @12% CO, (lb/dscf) <1.7597E-11 <1.7276E-11 <1.7405E-11 <1.6973E-11 <1.7313E-11
Ca Cancentration (Ib/acf) <6.8827E-12 <6.9182E-12 <6.6022E-12 <6.6118E-12 <6.7537E-12
Ca Caoncentration (pg/dscm) <2.1134E-01 <2.1210E-01 <2,0439E-01 <2.0385E-01 <2.0792E-01
C.r  Concentration @7% O, (ugfdscm) <2.7454E-01 <2.6560E-01 <2.6065E-01 <2.5527E-01 <2.6402E-01
C.ii2  Concentration @12% CO; (pugfdsem) <2.8179E-01 <2.7665E-01 <2.7872E-01 <2.7180E-01 <2.7724E-01
Cea Concentration (mg/dscm) <2.1134E-04 <2.1210E-04 <2.0439E-04 <2.0385E-04 <2.0792E-04
C.sy Concentration @7% O, (mg/dscm) <2.7454E-04 <2.6560E-04 <2.6065E-04 <2.5527E-04 <2.6402E-04
Cwyz  Concentration @12% CO, (mg/dscm) <2.8179E-04 <2.7665E-04 <2,7872E-04 <2.7180E-04 <2.7724E-04
Ca Concentration (ug/m* (actual,wet)) <1.1022E-01 <1,1078E-01 <1.0572E-01 <1.0588E-01 <1.0815E-01
Css Concentration {(ug/Nm® dry) <2.2680E-01 <2,2762E-01 <2.1935E-01 <2.1876E-01 <2.2313E-01
C.r  Concentration @7% O, (Wg/Nm® dry) <2.9463E-01 <2.8504E-01 <2.7972E-01 <2.7395E-01 <2.8333E-01
Carz  Concentration @12% CO, (ug/Nm? dry) <3.0241E-01 <2.9689E-01 <2.9911E-01 <2.9168E-01 <2.9752E-01
Ewme  Rate (Ib/hr) <B.3412E-05 <B8.2084E-05 <8.1943E-05 <8.2371E-05 <B.2452E-05
Eg, Rate {g/s) <1.0508E-05 <1.0341E-05 <1.0323E-05 <1.0377E-05 <1.0387E-~05
Evy  Rate (Tonfyr) <3.6534E-04 <3.5953E-04 <3.5891E-04 <3.6078E-04 <3.6114E-04
Ery Rate - Fd-based (ib/MMBtu) <2.4670E-07 <2.3866E-07 <2.3421E-07 <2.2038E-07 <2.3724E-07
Efe Rate - Fc-based (Ib/MMBtu) <2.6688E-07 <2.6202E-07 <26398E-07 <2.5742E-07 <2.6258E-07
Mercury Results - HCI Rinse + HCI/MnO2 Precipitate
Cod Concentration (Ib/dscf) <1.0558E-11 <1.0596E-11 <1.0211E-11 <1.0184E-11 <1.0387E-11
Caar Concentration @7% O, (Ib/dscf) <1.3716E-11 <1.3269E-11 <1.3021E-11 <1.2753E-11 <1.3190E-11
Casz  Concentration @12% CO, (Ib/dscf) <1.4077E-11 <1.3821E-11 <1.3924E-11 <1.3578E-11 <1.3850E-11
Ca Concentration (Ib/acf) <5.5061E-12 <5.5345E-12 <5.2817E-12 <5.2894E-12 <5.4030E-12
Cy  Concentration (pg/dscm) <1.6907E-01 <1.6968E-01 <1.6351E-01 <1.6308E-01 <1.6634E-01
Cear Concentration @7% O, (pg/dscm) <2.1964E-01 <2.1248E-01 <2.0862E-01 <2.0421E-01 <2.1121E-01
C.aiz Concentration @12% CO, (pg/dscm) <2.2543E-01 <2.2132E-01 <2.2297E-01 <2.1744E-01 <2.2179E-01
C.a Concentration (mg/dscm) ) <1.6907E-04 <1.6968E-04 <1.6351E-04 <1.6308E-04 <1.6634E-04
Cwr  Concentralion @7% O, (mg/dscm) <2.1984E-04 <2,1248E-04 <2.0852E-04 <2.0421E-04 <2.1121E-04
Cui2  Concentration @12% CO, (mg/dscm) <2.2543E-04 <22132E-04 <2.2297E-04 <2.1744E-04 <2.2179E-04
Cq Concentration (Mg/ms (actual,wet)) <B8.8173E-02 <8.8628E-02 <8.4580E-02 <8.4703E-02 <B8.6521E-02
Cu Concentration (ug/Nm? dry) <1.8144E-01 <1.8210E-01 <1.7548E-01 <1.7501E-01 <1.7851E-01
C.7  Concentration @7% O, (ug/Nm® dry) <2.3571E-01 <2.2803E-01 <2.2377E-01 <2.1916E-01 <2.2667E-01
C.iz  Concentration @12% CO, (ug/Nm® dry) <2.4192E-01 <«2.3752E-01 <2.3929E-01 <2.3335E-01 <2.3802E-01
Eww  Rate (Ib/hr) <6.6730E-05 <6.5667E-05 <6.5554E-05 <6.5897E-05 <6.5862E-05
Egs Rate (g/s} <8.4063E-068 <B.2725E-06 <8.2583E-06 <8.3014E-06 <8.3096E-06
ETIyr Rate (Ton/yr) <2.9228E-04 <2.8762E-04 <2.8713E-04 <2.8863E-04 <2.8891E-04
Ega Rate - Fd-based (Ib/MMBiu) <1.9736E-07 <1.8093E-07 <1.8737E-07 <1.8350E-07 <1.8979E-07
=" Rate - Fc-based (Ib/MMBtu) <2.1351E-07 <2.0962E-07 <2.1118E-07 <2.0594E-07 <2.1006E-07
010914 140047

PLKP_O

Prepared by Clean Alr Enpineering Propristary Software
8S Matsis-1 Varsion 2008-12¢

Copyright © 2008 Clean Alr Enginacring Inc.
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‘ WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-7

QA/QC DATA D

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

QA/QC Initials: - @%

Date: ‘ lb/k { 4 CieaﬂAiiZ

Revision 0, Final Report
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‘ Wheelabrator North Broward, Inc.
Clean Air Project No: 12218
Unit 1 FF Outlet
USEPA Method 29 (Mercury)

QA/QC Results
Run No. 1 2 3 4
Date (2013) Dec 10 Dec 11 Dec 11 Dec 11
Start Time (approx.) 12:24 08:09 10:42 13:14
Stop Time (approx.) 14:34 10:21 12:54 15:25
Total Duration of Test Run {min.) 130 132 132 131
Net Sampling Time (min.) 125 125 125 125
Sampling System Calibration Summary
Nozzle ID Ne: 275-1 275-1 2791 27541
Dy Nozzle Diameter (in): 0.275 0.275 0.275 0.275
Probe ID No: 66-8-1 66-8-1 66-8-1 66-8-1
C, Pitot Coefficient: 0.814 0.814 0.814 0.814
Meter Box ID. No: 66-20 66-20 66-20 66-20
Y4 Meter Box Yd - Field Sheet 1.0031 1.0031 1.0031 1.0031
Meter Box Yd - Database 1.0031 1.0031 . 1.0031 1.0031
Meter Box AH@ - Field Sheet 1.7992 1.7992 1.7982 1.7992
Meter Box AH@ - Database 1.7992 1.7992 1.7992 1.7992
® -
Final Leak Check
(a) 4% of Sampling Rate (cfm) 0.0278 0.0271 0.0286 0.0287
{b) Allowable Rate from Method (cfm) 0.0200 0.0200 0.0200 0.0200
Allowable Limit - minimum of a and b (cfm) 0.0200 0.0200 0.0200 0.0200
Actual Final Leak Rate (cfm) 0.0050 0.0030 0.0040 0.0030
Sample Volume
Minimum Volume Required (dscf) 60.00 60.00 60.00 60.00
Vs Actual Sample Volume {dscf) 83.538 83.239 86.378 86.609
Alternative Method 5 Post-Test Calibration (EPA ALT-009)
‘JAH,,,g Average of Square Root of AH (in. W.C.) 1.2623 1.2402 1.2929 1.2966
Yoa Alternative Meter Calibration Factor 1.0198 1.0174 1.0125 1.0154 Average
Variation from full-test Yy (average < +5%) 1.7% 1.4% 0.9% 1.2% 1.3%
Mean [sokinetic Sampling Rate Variation
Minimum Allowable (%) a0 90 90 90
Maximum Allowable (%) 110 110 110 110
%l Actual Variation (%) 98.70 100.20 100.47 99.74
Point-by-Point Isokinetic Variation
Number of paints <90% 0 0 0 0
Number of points »110% 0 0 0 0
Number of paints <80% 0 0 0 0
Number of points >120% 0 0 0 0

010314 123748
oolp

Propared by Cloan Alr Engincering Proprietary Software
S8 ISOXINETIC Verskon 2006-13e

Copy 2006 Cloan Alr Eng Inc.
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| Nozzle Calibration Sheet

Client ~ B fpo/abaqte@ o |Project Number /122, &
Calibrated by o2 . R /
Date - = - ARt 3 : Rung " AL

* (40 CFR 60, Appendix A, Method 5, Section 5.1)

&

2 -
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Clean Air Engineering - Meter Box Full Test Calibration P
Client: Source Reviewed By: R. REDEL Calibration Signature:
ID No: 66-20 Calibrated By: J. lvens Meter Box Yd: 1.0031
Dept No: 66 Date of Callbration: 03/12113 Meter Box AH@: 1.7992
Meter Box Serial No: 66-20 Due Date of Calibration: 03/13/13 Barometer Serial No: W12637
Manufacturer Part No: 0028 Meter Box Vacuum: 1.0 in. H,0 Barometric Pressure: 29.10in. Hg
Standard Mater Moter Box Gas Std. Metor Meter Box Time Calibration
Gas Volume ()} Volume (i) Temperature (F) Temperature (F) {min.) Resuits
Vs Vu Tis Tos Tas T To Ta
Q AH AP Yas Initial Final Net Initial Final Net In Out Avg. In Out Avg. ] Yo AH®@
0.389 0.50 420 | 10000 | 0000 [ 5000 | 5000 | 207.700 [ 212,795 | 5.095 65.0 65.0 65.00 82.0 50.0 81.00 12.58 1.0069 1.7710
- 0.389 0.50 120 ] 1.0000 | 0000 5000 | 5000 [ 212795 | 217.883 | S5.088 65.0 850 65.00 82,0 79.0 80.50 12.57 1.0074 17714
0.669 1.50 150 | 1.0000 | 0000 | 10.000 | 10000 [ 231.600 ] 241.831 [ 10.231 65.0 65.0 65.00 86.0 80.0 83.00 14,61 1.0033 1.71915
0.669 1,50 150 | 1.0000 | o0co | 10000 | 10000 | 241831 | 252086 [ 10235 | 650 5.0 85.00 86.0 80.0 83.00 14.81 1.0029 1.7915
0.936 3.00 1.80 | 1.0000 | 0000 | 10.000 | 10000 | 176.802 | 187.162 | 10260 | 64.0 64.0 64.00 88.0 80.0 84.00 10.47 0.9957 1.8331
0.935 3.00 -1.80 | 1.0000 | 0000 | 10000 | 10000 | 187.162 | 197.433 | 10.271 640 84.0 64.00 88.0 80.0 84,00 1048 0.9986 1.8366
Averages| _ 1.00313 179918
Nomenclature _Equations ]
]
P.  Barometric Prossure (in. Hg) vV T, +460 | P, +AP/13.6 Average YD vs. Average CFM
Q  FlowRate (cfm) Y, =¥, ) % | == b s ag Vacuum Gauge
aH  Orifice Pressure differential (in. H,0) vV, | T, +460} P, +AH/13.6 10080 Standard Gauge
AP Inlet Pressure Differantial (in. H,0} A 140080 B (inHg) (in.Hg)
V;  Gas Meter Volume - Dry () v | o0t0 45 5.0
V,  Standard Meter Volume - Dry (f %) er 1'0020 94 100
Ty ge Meter Box Temp {F) 0.0319X A Hr) T, +460)G 2 a ) 14.0 15.0
T.  Outlet Meter Box Tamperatura  'F) AH@= ( . X I-( ds ) g | 10000 19.0 200
T Average Siard Meter Temperaiwe () P(T, +460) | (V,)(¥a) e 590 240 350
Y4 Mater Corraction Factor (unitless), Y ,5Y,10.02 : -9%60 4
Yo  Standard Meter Comection Factor (unitiess) o040 k= -
AH@  Orifice Pressure Differential giving 0.75 efm 389 .669 .93
of aii at 68°F and 20.82 in. Hg (in. H,0) = 17,640V, XA ) Average CFM
AHELS AH@ 02 (T, + 460X @) g
© Duration of Run {(minutes)
Calibration Reference Information {Standard Meter) Meter Box Pre-Calibration Inspection
Reference Used: Wet Test Meter Serial No: 11AG9 Positive Leak Check: Pass  Electrical Check: Pass
Calibrated By: Martin Vaguero Data Calibrated: 1122/2012 Negative Leak Check: Pass Pyromeler Checl Pass
Percent Error: 0.245% Calibration Due Date: 123/2013 Vacuum Geuge Check.  Pass YD Tolerance: Pass

DO etas Pl Ayrd 2004
Coppres © 2004 Canen ot Engcinanny .

Cuan A [ngoaeng « 5C0W, Wood Sireet, [LESOE? &  180.22).3907 o wrww.cemal.com

&

CleanAir.

ENGINETERING




Meter Box - Pyrometer Calibration Sheet

Meter Box No: 66-20 Office: n/a
Calibrated by: J. lvens Client: n/a
Date: 3112113 Job No: n/a
Temperature Scale Used: Fahrenheit Type of Calibration: Full-Test
Calibration Pyrometer Reading
Reference for each Channel
Settings , (°F)
(°F) 1 2 3 4 5 6 7
] Stack Probe Filter | Imp Out Aux
50 52 51 50 52 52
100 102 101 100 102 102
150 152 151 150 152 152
200 202 201 200 202 202
250 252 251 250 252 252
300 302 301 300 302 302
350 352 351 350 352 352
400 402 401 400 402 402
450 452 451 450 452 452
500 502 501 500 502 502

550 552 551 550 552 552
600 602 601 600 602 602 | i

Tolerance = +2°F difference from reference setting.

Calibration Reference Information

Reference Used: __ Omega CL23A Serial No: T-225950
Calibrated By:  JH Metrology Date Calibrated: 10/18/2012
Calibration Report No: 1000164938 Calibration Due Date: 10/18/2013
I | CleanAir.
Copyright © 2004 Claan Alr Enginearing Inc. Ciean air Engmeering o 500 W. Wood Streer, IL 60067 o« €00.223.3977 «  www.cleanalr.com ENGINEERING




Probe Type:

Sample Probe Calibration

MS with S-Type Pitot

1.0. Number:

66-8-1

Browards

 Thermocoupls Calibrat

Units: °F

Specification

Reference Type: Thermocouple Reference I.D. No: 16-078-39 Pyrometer I.D. No: 80512890
Point No. Target Temp. | Reference Temp. | Indicated Temp. | Temp. Difference | % Difference*
1 Ambient 69 69 0 0.00%
2 200°F-250°F 248 249 -1 0.14%

% Difference £ 1.5

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

YES

CDS007C-Pilo!_THL, Dac 2008
Copynight © 2008 Clean Alr Enginsaring Inc.

Reference Pitot 1.D. No: Wind Tunnel Reference Pitot Cp: 0.99
Pitot Side ‘A" : Abs. Deviation Specification
Trial No. Reference AP Probe AP Probe C,q)* from Avg. C 0" Avg. C, Deviations < 0.01
1 0.559 0.823 0.816 0.001
2 0.555 0.823 0.813 0.001
3 0.555 0.820 0.815 0.000
Side 'A’ Average Probe Cya= 0.8145 0.0009
Pitot Side ‘B’ : Abs. Deviation Specification
Trial No. Reference AP Probe AP Probe Cﬂ,!' from Avg. Comy™ Avg. C, Deviations s 0.01
1 0.557 0.821 0.815 0.002
2 0.555 0.822 0.814 0.001
3 0.552 0.824 0.810 0.003
Side 'B' Average Probe Cyg= 0.8130 0.0019
‘A’ Average C, 'B* Average C, Difference Specification

-

Does assembly meet

0.813 |Difference| s 0.01

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

5 YE
specifications? S values. If "No", Pitot must be replaced.
Ap
. _ (STD) o . . e
Cresy = Crismy AP Deviation = ICP(S) ~-C, (Aorg)l

Probe Cp= 0.814

Calibrated by: S DOOLEY Date:

03/13/2013

&

CleanAir

ENGINEERING




Certificate of Calibration
2032001831

METROLOGY Page 1 of2
Customer Information
On Site Calibration PO #: 04854-64-65800
CleanAir Engineering, Inc. Reference #: 1334648dd
500 W, Wood Street Account #: 09352MT
Palatine, IL 60067 SO #: 34648
Instrument Identification
Instrument Id: 8028101133 Location:
Noun: Scale, 4100/0.1 Gram Digital Model: Av4101C
Mfr. Ohaus Serial #: 8028101133

- Accuracy: #0.1 Gram repeatability, 0.3 Linearity

Certification Information

Reason For Service: Calibration with Data Technician: Oscar Trinidad, Jr
Type Of Calibration: Normal Cal Date: 22 JUL 13
As Found Condition: In Tolerance Cal Due: 22 JUL 14
As Left Condition: Left As Found Temperature: 26.0°C
Procedure: 33K6-4-41-1: Scales Humidity: 46.0%
v InTolerance % Out of Tolerance Calibration Data
Range Nominal As Found As Left Min Max
Plate Repeatability
Center 5.0 50 v As Found 49 5.1
Left Rear 5.0 5.0 v As Found 49 5.1
Right Rear! 5.0 5.0 v As Found 49 5.1

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

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

The expanded uncertainty of the measurement process has nat exceeded 25% of the tolerance allowed for the individual characteristics
measured, unless otherwise stated. The uncertainties are based on a 95% confidence level, K=2.

J.H. Metrology Co., Inc's Calibration Control System complies with applicable requirements of ANSI Z540-1-1994, I1SO 9001, and ISO/AEC
17025-2005.

The results contained herein relate only to the item calibrated. This ceriificate shall not be reproduced except In fill, without the written
approval of J.H. Metrology Co., Inc.

I &

z\ppl;g)?ca oy: VICC President

Printed: 7/31/2013 13:46:42 Date: Juf 28, 2013

JH Metrology Co, Inc. « 1801 Hicks Road, Unit E * Rolling Meadows, Illinois 60008 = Phone: (847) 991-0290 * Fax: (847) 991-0348




‘ Certificate of Calibration
2032001831

METROLOGY Page 2 of2
v'inTolerance 3¢ Out of Tolerance Calibration Data
Range Nominal As Found As Left Min Max
Plate Repeatability
Left Front 5.0 5.0 v As Found 49 5.1
Right Front 5.0 5.0 v As Found 48 5.1
Center 5.0 5.0 v As Found 49 5.1
Linearity
4100 Grams 100.0 100.0 v As Found 99.7 100.3
2000.0 1999.9 v As Found 1999.7 2000.3
4000.0 2909.8 v As Found 3999.7 4000.3
End of Datasheet
Calibration Standards
NIST Traceable # Instrument ID# Description Model Calibration Date Date Due
1000166191 003941 Metric Weight Set, 12 Piece, Class 2 Unknown 19 MAR 2013 31 MAR 2015
1000166185 01088 Weight Set, 1mg - 200g, Class 1 Unknown 19 MAR 2013 31 MAR 2015
‘ 1000168221 01195 RH/Temperature Data Logger EL-USB-2-L.CD 20 MAY 2013 31 MAY 2014

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

This instrument has been calibrated using standards with accuracies traceable to the National Institute of Standards and Technology, derived
Srom natural physical constants, from ratio measrt L OF ¢ ed 10 ¢ dards.

{

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

JH. Metrology Co., Inc's Calibration Control System complies with applicable requirements of ANSI Z540-1-1994, I1SO 9001, and ISO/IEC
17025-2005.

The results contained herein relate only 1o the item calibrated. This certificate shall not be reproduced except in full, without the written
approval of J.H. Metrology Co.. Inc.

f\ppgn)?cé YR Vice President

’ Printed: 7312013 13:46:42 Date: Jul 29, 2013
JH Metrology Co, Inc. * 1801 Hicks Road, UnitE * Rolling Meadows, Illinois 60008 ¢ Phone: {847) 991.0290 « Fax: (847)991-0348
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‘ WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-7

FIELD DATA | E

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

QA/QC Initials: ____%__ @%

Date: .ll ]{ ‘ (4 CieanAii;

Revision 0, Final Report
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TEST LOCATION: - o He F 7. . TESTING METHOD: ¢ PAGE _ [ OF _J
UNIT: | RUN: | FIELCD DATA SHEET |

oss-Section;of Test:Liocation:: -

Y S Y :
T Tk o TProisciNe [ 207 1 ‘Ambi:Temp:: (°F) gz [Bar Press: 349 Zﬂ (Iin. Figdimbar]
L 77 - Prob Ne //‘l —~ oc‘\—f -
Linei: Material - <

LA A

’7@2@ 3 g \zrer i, =
It |20/ (200 2ozl lolel '
- /
ot l (o0 | "2}/l 7571202 ij
Nele. (2 1z 1257|125 b T1 7[1/-1,‘,%3;—?/7
A Lo L3l 1292 299 61 (Lo o
722, £7 |2/ | jyFtes 5 s ~—
226,24 |2 767|250 ST |
7724, a4 870 | 241297 e, \
23 oo |2/015¢ 2491 77, \ /Pk ‘G
A7 11 20295 2F/] 59 “ 5
2490 ¢/ 1310124717 44
¢ |7 T i
(S 6] ] u
g ; C eted units on data sheet @ .
=y CleanAir

5 7
§
oaac_ A7
FOS005-Genoralals, December 2000 Dateﬁ) 04— {o 1

Copyriht © 2008 Clean Al Enginesring. Inc



TEST LOCATION: 7= ﬁéﬂ“ %'2: Ei, TESTING: METHOD: 72  PAGE 2 OF >
UNIT: | RUN: / FIELD DATA SHEET

T

[N] [UP]

ss-Secti Loca

[in. Hg} [mbar]

[In}] [Out]
Sof 25l o [oug ]
21 L ‘,395% T 7923 25 130 [ons o2 o2 | o WA7:
Yl 20 le20 /9 | 297 v% 13/3] 21210 | &Y l/o2
A orlw2d 1.5 Fol3q-13/2 (2501208 ¢ /03 =
L=yl g0 0L\ [9| ppy P %) | o500z | (L | 072 )y
2l prlovz /iy | ol 22 L3 |24pls9 24 /03 ~—
2l gp oY)l L oy SE- | 3012 811279 w2 fog]
y Z; _104p2 ',.7 S 1Y o (Zr72 1.2559| 3] [03
A /ool g (4T (,? SlE8s0 (2 12501247 &Y\ 1o SLp i
L~il #rlo. (204 £22.S0 3051249 251 | 2 /03 AL
o] welopr i | 220 (311 | Zmlor] |0F | /o)) (o077
W 7Tl 2 |20 131D Z2i 25D T ol —
vl g 52| /Y | F32.5¢ |30 75w 2r0| (2 o]
210 149 | 23/ |65 | fo
Sum of square roots. Circle correct bracketed units on data sheet.
. Cle(ﬁ%Ain
| oucs ]
S N2 s .

n‘mclm Ab Enginecing, Inc



TEST LOCATION:

a % O el—

i«‘

/%{Va( r/ TESTING METHOD: /9 PAGE

4

UNIT: |

RUN: Z_

FIELD 15ATA SHEET

Y%

, Efdjéﬁf?ﬁ,N

e 0 /N /73

/ﬁltﬂi

OF >

in. Agiinbar]

R,
X

2 T

3. GIl

(\O.r-ﬁ -

£ Yt

@oﬁ
N1

FDS005-G enaral,xiz, Decamber 2000
Copyrigh! © 2008 Clean Ab Engincering, Inc

j)" L 0 QA/QC

Date % 44 ,U

&

C leanAir.
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TEST LOCATION: //“7”/ Lt l— Ay .y _ TESTING METHOD: 2o PAGE Z OF >
UNIT: /[ RUN: 2 #IELD_DKTASHEET

[Bar:Press: fin. Hgl mbar]

'* [{/[///(Iéwf fo il [z )
Hipe /ate />///// 2 T

i [N] [UP]

| :sqmj

7,4{[1 /z’r
%
LY G- 801
%3 —0_gi-
le| N —
Al
&7

&

—- Sum of square roots. ~Circle correct bracketed units an data sheet.
CIeanAlr

QAQc Q/j‘ P

FDS005-C eneralaia, Decamber 2008
c“m Clean Air Engineering, inc Date
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TEST LOCATION: = [ He kb M(/M\V TESTING METHOD: >4 PAGE / OF 2
UNIT: / RUN: 3

DAT
-

'FIELD
-

0

WiCF). ) J- [BarPressi 3p /(. & Hdlimbar]
Ll -3~/
4L S

| 922/ O | 250| | R R
G255 U7
Zp 70

&

sgyare roois- .
AL SN o 224 CleanAir
QA/QC
FOSE Cona e Do T e Date__{ 2.{(1{/2

5 4‘1{7(



TEST LOCATION: {7 O, A/} y}fmur-\/ TESTING METHOD: PAGE _ 7 OF
UNIT: J RUN: 3 FIELD DATA SHEET

T

[N] [UP)

[in. Hg] [mbar}

[efn] [Lpm]
fefm) [Lpri

?) m‘,ﬂlﬁ7, /47 qér7' f//,
Yyl Do) £,G | 27/ fof™
0 _2¢ leJzl/l9 | 975 ya0 |
YAl o legct L. 14729 &67
2\ o/ 8, &2
Idp? /,2 4& o8
AT
2921 L9 | 793 %ol
7 AT 677 724
2. Sal /Y jeoe [~
P L L i, 725
20 [,9 | jeod, o0/
T312.0 /'0l/ Qe
" Sum of square roots. Circle carrect bracketed units on data sheet. (
CleanAir

é TR YER
FDS005-Genoral xis, Decambe: 2008

c.,‘m Clean Air Enginecring, Inc Date I
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TEST LOCATION:  F/= /), /e [ /y/g/m,,v TESTING METHOD: 79 PAGE / OF £~

UNIT: / RUN: ¢ " FIELD/DATA SHEET
F ) Cross-Section of Test Location
Client Jfou\ProjectNo. 79 - 7/~ Amb. Temp. (°F) <) % [Bar.Press.  Gp, /[ (P Hglimbar)
Plant “ , 7 ate 172 /71773 Probe 1.D. No. = £/
Meter Operator . é 2 Z ! Liner Material
Probe OF::rator I% g oz yra N @ . /7é?s‘
MeterBox  /, 7, —2 0 |Sample Box No Ml O NIE Filter No. 7 JAL
MeterYs  / po 3]  [MeteraHg [/ 922 2 | Thimble No. £, 4
K Factor v 2.0 PitotC, @ “Cri/ Duct Dimensions (in.) Vi Nozzle Diameter &7, 27 p~— |Nozzle 1.D. >
Leak Rate Bef%&ao 2 KHLlpm] @ , ¢ ~(in. Hg)| |Static Pres| Port Len. Gr s Flow Flrstpoint o ’
Leak Rate At o5 2, [€EPlom] @ 7 }~(in.Hg)| | n-H0) | (in) i) oug  |al the way’
Pitot Leak Check Before: [A- |After: Good RdBad [ ~I.7 | /0 J of page g (out)| [StatTime: 73" /4/  [Stop Time: o ]
. elaci rific Gas Sample Volume cl ProbeT,| Filter Ty ond., )
Taverse | MR | UGy Set";nZ s ?éran: ¢ _| P 'Ic':emt:). et | Oute Pump | 1o A
sz_ilg; 1 4 pé: AP AH it Vol. @y | Ts Set Points Tc Tmin T,:‘,.,l Vacuum | approx | JDiown Trap Notes
Ta“lm: (in. H0) | (in. H;0) /Z )’1/]/ (°F) o | (°F) (°F) (°F) {(in.Hg) (%,dv) n
5 - T llpdl [T | /e 2/ 3/ N2 fTa 27 L 9? 20 17 7 1/8 2| +/
2l o 0L flel /2 70 |5 V\ZNI52 (o[ 1Y 90| Zpl 21
3l 070l £ 9] 23 49 5] 12522077 (20 4/’ Sol fort /o |
W Zolo 732 20| 27 3F1enl2npt248 (D] FO\ /405 7
" arlonl2ol 3/ zz— | 211250264 L2 ?(,, 50l O Jorrt 3/, 3
Y — 20| 9.5 [ (T 37720~ |3/ | Zw|oD| LY 22| F0 907 0,02
A 3o /il 2o | 3/D\ 2 207 o | Tl GO T 117 Lo ~——
ol wlool( g | 7 07 |3/0]25) 249 Lol a7 anly ol/o- g
s [Tl ot B3I ol s o T 85 7 ol dnte
W TN /7] 47 Z3c7 Zj7 0| o) SE| G| e 1T D 5 75 4z
5~/ @2y a1 s360 (2112210 L] 24 P Hyt/o o (—e, o
2 oG Tl 5723 G2l 5wlorel LI 7F] &) 07Dl 0,72 I
| ! N ’ ’ "
Total ;H“] S’oz U7, ~ (\s‘(ﬁ ‘w ) e . /_[;‘)[i }
Average p )
m&a&% &ég&iﬂcgo }eted units on data shw (ﬁ@ .
W Tz CleanAir.
v\ 1)"210 ENGINEERING

QAQc '
000 Gl e . . Date /3



TEST LOCATION: é%”: ﬂ“ éZﬁé

n/)///g Y

TESTING METHOD:

_2(9 PAGE

Z

OF _Z:__

unIT: RUN: ¢/ 7 “FIELP DATA SHEET
;o 4 Cross-Section of Test Location
{Client Project No.  /2,0/ F— Amb. Temp. (°F) {Bar. Press. (in. Hg] [mbar]
Plant weflO2e /)10 7/3 4[\ Probe 1.D. No.
Meter Operator / Y/ Liner Material
y S
Probe Operator ,ﬂi 2, N] [UP]
Meter Box Sample Box No. Filter No.
Meter Yy Meter AHg Thimble No.
K Factor Pitot C, Duct Dimensions (in.) Nozzle Diameter Nozzle 1.D.
Leak Rate Before [cim] [Lpm] @ {in. Hg)| |Static Pres| Port Len. Gas Flow First point
Leak Rate After [cfm][Lpm] @ (in. Hg) {in. H,0) | (in) (In] [Out] [allthe way
Pitot Leak Check Before: [] |After: Good [JBad [ of page [in} [Out])| [Start Time: [stop Time: |
. i i Gas Sample Volume ProbeT,| Filter Ty . ]
B e Il e A e e e o B e By o
N':r‘::g; W AP aH | mitvel  fedy | T Set Points Te Twn | Tmos |Vacuum| approx [0 Trep Notes
i I%;:eed (in. H,0) | (in. H,O) (°F) 7@ 2/’0 (°F) (F‘) (°F) (in.Hg) (%.dv) )
5 2| Crlppd| L] Lo.7F 1345 1202 05 L1 1T 9/ 10,0 87| st

Y 20 0| [\ 229 4F 12/0| 20102 | L2 P41 9/ 14051 A2

o=l 2ol i 30 B9 | Tzl b2t 29| 9/ /20| 4.3 e Sy O
T 20 [T 935 el aaordl od | 85| 921/601% 1~ (oo o)

A T a2k 0l 7 32 (209 290201 (Y| /00| 9217015 7 N~ Y

N o logr | 2] 28 71 =65 20024 (7| /00| 92 £ 5. 7

i ff— Mel VY EYERP T AVE L YyAVARANCE VI V< W k)

H o o073l 20| 3¢ stey— [B12. 242000 L3110/ 62 1/ 8.2 =
(-4 Yerle Zl 74| S5, of| 21213 (b3 59 =2 19,0l o2 0, 03
M o 00| Ll g2 35 [0\ el 292 SPlF915G 5 | 10007, ¢ T

S o LI T o0 30 13i0 125020l &5 L ool 951 F ol 29

v oo 03] LY %ﬁ L2 1210 | 25U DUt frol 9% 14217, 2] 2.2
i T/zl,r 0131 2.0 JU2 Y79 7/ o | GO | G591 22l p ) o

otal | -
Average
. ' Sum of square roots. Circle correct bracketed units on data sheetl. ] (ﬁ% .
CleanAir.

. FDS005-Generak), December 2006

%m Clean Air Enginesing, Inc,

QAQC
Date 72



Impinger Weight Sheet

Clrient Wheelabrator ",Uni\Na“me I‘Location Unit 1 FF Outlet
Plant |North Broward [Job No. 12118 Method 2

o . ) . Balance Calibration Check: .

Balance ID. . __ K[ /0 T3> Referefice Weighit Mass, 00 O
Reference Weight ID LHal S C Reference Weight Reading /0.0

Check must be performed at least Once per Method per Job

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

Erowards_{mpingeri_M23, August 2004
Copyngrs © 2004 Clean Alr Engeaering, inc.

Run No. | / 1[Filter Type/ Quartz Sample BoxNo. | /77 / /
Date /2/70/,3 |totNo. INA pH  INA
Analyst D72 Filter No. {Untared Rinse /1/4’
_ Contents-: Gross Weighl (gm) - Tare Weight: kg'm) ‘Net Weight Gain (gm)
' Impinger 1 |Empty 7?3‘/ 9/70 K 337
Impinger 2 |100 ml 5%HNOy/10%H,0, A7 3 <52,/ (22.2 OAIGE D2
Impinger 3 100 ml 5%HNOy10%H,.0, | £$58.3 ST L3624 | lpae (Ao
" Impinger 4 |Empty 75—7 5/ 9’52 i) < (—/ T ‘
Impinger 5 100 ml 4%KMnO,/10%H,S0, | L&) g SY2 9 2.9 Total Weight (gm)
Impinger 6 [100 ml 4%KMnOJ/10%H,S0, | $ S 24" | €7D / L'/ YéGef 5
Impinger 7 (<250 g Silica Gel 7;’ 25 FS 2 / ﬁ 3 i3 ) ¢
Run No. 2[Filter Type/ Quartz | Sample Box No. | )78
Date /2/1,/,3 |totNo. |NA . ! pH NA
Analyst D"2 FilterNo. |Untared ! Rinse LA
Contents " Gross Weight (gm) 1 Tiare W’ejght (gm'n) INet Weigﬁxt Gaim(gm)
| rlmping>ér1 Empty ; 75 ES Y326, 9 3284
“Impinger 2 {100 ml 5%HNO3/10%H,0, L2 Y9 8 /0-74/,2 QAIRC o
' Impinger 3 [100 ml §%HNO3/10%H,0; <0 |52 R S5S Date 2!
I}qpinger 4 |Empty Yy F f/_g 2./ S
Impinger 5 [100 mi 4%KMnOJ/10%H,80, | $5¢, 9 | <7572 2 2.7 Total Weight (gm)
' Impinger & |100 ml 4%KMnOL/10%H,S0, | £ 27 <S2¢ Y /3 298
Impinger 7 =250 Silica Gl 22/.3 ForF /7.6 126
Run No¥ . p 4 3|Filter T_y,pg’Quadz i Sample Box No. l V7] /¢
Date 72/1; )13 °\ |totNo. |NA : pH  |NA
Analyst D2 _|Filter No. |Untared : Rinse | M
Contents. ¥ ;Gro'ss.'Weight (gmy) " Tare Weig‘ht\(grﬁ)r %Net‘We'igHtGain‘(gm)‘
lmpinger:lr Empty FF6. 4/;/2 2 2232 .93 0
‘:Imping_er2 100 ml 5%HNO4/10%H,0, 932 Y77} ] / 5_3 O o lawac ow
Impinger 3 100 mi 5%HNOy/10%H,0, | & 78.7} L2 9 284 o lpae 12l
;‘I'njgihger;l Empty l/éoj ygg 2 7. g 0
- Impinger 5 {100 ml 4%KMnO,/10%H,SO, Ss74| £33 y.7 0| Total Weight (gm)
' mpinger 6 [100 mi 4%KMnO/10%H,50, | 55, A =£28 2. ol 31 0
- Impinger 7 [= 250 g Silica Gel FFL2 7562 zod o £g)y o
awac_P”
oae__(Zith3 Cle(g%Air;

ENGINEERING




Impinger Weight Sheet
Client Wheelabrator Unit Name / Location |4 { FF Outlet
Plant North Broward [Job No. 12118 Method 29
Balance Calibration Check
Balance 1D RO Z.5lesr 3T Reference Weight Mass IO
Reference Weight ID B2/ 52 Reference Weight Reading 220 . 7
Check must be performed at least Once per Method per Job Reference Weight Mass must agree with Reference Weight Reading to within 0.5 g.
Run No. 4|Filter Type Quartz Sample Box No. /7 )
Date 1211/ 3 LotNo. NA pH NA
Analyst D72 Filter No. Untared Rinse  NA
Contents Gross Weight (gm) | Tare Weight (gm) |Net Weight Gain (gm)
Impinger 1 [100 ml 0.1 N H2SO4 F&L 9 /279 2498 o
Impinger 2 |100 ml 0.1 N H2S04 Zc9.) Y./ /60,0 QAQC D
Impinger 3 | Empty 530 | 525y 42 pate 2/ !
impinger 4 [Empty Y3 < S0 (L 2.7
Impinger 5 [100 m! 4%KMnO/10%H,S0, |  £42.(, |.£52D -_4 Total Weight (gm)
Impinger 6 {100 m! 4%KMnQ,/10%H,S0, | <7< 7 5 S5 ? A 5;%3
impinger 7 |=250 g Silica Gel 23724 +20. 7 Ji. 5 WS
Run No. Filter Type Sample Box No.
Date Lot No. pH
Analyst Dr2 Filter No. Rinse
Contents Gross Weight (gm) | Tare Weight (gm) Net Weight Gain (gm)
Impinger 1
Impinger 2 QA/QC
Impinger 3 Date
Impinger 4
Impinger 5 Total Weight (gm)
Impinger 6
Impinger 7
Run No. Filter Type Sample Box No.
Date Lot No. pH
Analyst D#2 Filter No. Rinse
Contents Gross Weight (gm) | Tare Weight (gm) |[Net Weight Gain (gm)
impinger 1 0
Impinger 2 ol |aamc
Impinger 3 ol |Date
Impinger 4 0
Impinger 5 o| Total Weight (gm)
impinger 6 0 0
Impinger 7 0 0
aa/ac _Q:L y (@
Date H
A Al CleanAir
E-12




ORSAT READINGS

TEST LOCATION: _upu % |

= 0~><\.o¥

PAGE | OF )

Client w\\q_q_\a\g‘_“},oz L Por™h Project Number 52, 2 Fo = 20 .09 - %0,
Plant  aAsoRvw\ Unit / %CO0, ,
Orsat ID # (> Fuel Type e Leak Check Passed
N:::er 3::&1 Trial Pecrgim I:’)«::cggz Pelgze " Fo Analyst Date A‘mlysisTime
\ ™ag 11 9q \9.2. /0.2 D° 18/ | /537
2| 90 | Va2 | s02
31 9.0 \92 | w2
Avg.| O o /6.2
2 &9 2.2 %.6 7.2 D2 A | a3
2 |22 | r90 | 2.8
S|z | /170 | 78
Avg.| 7.2 2.8
> ™2 1|88 /88 25 D2 (2ht (152
2 o 57 |/8-8 /0.0
3 182 | 53 /0 &
Avg. [ 5.8 Zy
Y ™ma9q 12y | /88 |23 o2 12/ /549 F
2|\ 77 | /83 |28
3|22 |48 123
Avg.| 2.5 2 F
1
2
3
Avg.
1
2
3
Ava.
Repeat the analysls procedure until the results of any three analyses differ by no more than 0.2 percent by volume
Average the three acceptable values and report the results to the nearest 0.1 percent. Calculateg to verify resuits
Acceptable ranges for Fq:
Coal: Anthracite and Lignite  1.016-1.130 Gas: Natural 1.600-1.836
Bituminous 1.083-1.230 Propane 1.434-1.586
Oil: Distillate 1.260-1.413 Butane 1.405-1.553
Residual 1.210-1.370 Wood 1.000-1.120
Municipal Solid Waste 1.030-1.300 Wood Bark 1.003-1.130
SR D CleanAir

E-13
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. WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-7

FIELD DATA PRINTOUTS ' F

| hereby certify that all pages contained within this Appendix have been reviewed and, fo the best
of my ability, verified as accurate.

QA/QC Initials: ML ‘ (

Date: ! l lgl (< Ci@;@i‘;Aii:

Revision 0, Final Report
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Field Data Printout

Test Method: USEPA Method 29
Location: Unit 1 FF Outlet Analyte: Mercury
Test Run: 1
Client: Wheelabrator North Broward, Inc. Bar. Press. (in. Hg):130.14 Nozzle ID No:[275-1
Project No: 12218 Static P:}{-10.6 Nozzle Diameter (D,):|0.275
Source Area {ft): 64.00000 O, {dry volume %): 10.2¢ Probe ID No:|66-8-1
Meter Operator: P.Bihun| 505 CO, (dry volume %): 9.00 Pitot C,:|0.814
Probe Operator: P. Bihun 505 N,+CO (dry volume %): 80.80 Pitot Leak Check: [¥]pass[_JFan
Test Date:{12/10/13
Start Time:112:24
Stop Time:|14:34 H,O (condensate, mi or gm): 494,2 Meter Box ID. No:|66-20
Leak Rate Before:[0.004 cfm |@ 15"Hg H,O0 (silica, g): 19.3 Meter AH@:{1.79920
Leak Rate After:{0.005 cfm |@ 15"Hg Actual Moisture (%): 22.44 Meter Y4:{1.00310
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 min/read AP, AH {dcf) Ts Tenein T || (calculated) | {calculated) (calculated)
0.0 {(in_H,0} | (in. H,0) 749.200 (°F) {°F) (°F) (Vlin. H,0) () (%)
5-01 50 0.46 1.20 752.260 311 89 87 068 3.06 998
5-02 10.0 0.54 1.50 755.610 311 89 87 0.73 3.35 101.0
5-03 15.0 0.54 1.50 758.950 309 92 88 0.73 3.34 100.2
5-04 20.0 0.65 1.80 762.600 311 94 88 0.81 365 99.8
§-05 25.0 0.60 1.60 766.125 311 97 89 0.77 352 999
LEAK CHECH  25.0 766.225
401 30.0 0.57 1.50 769.600 3N 96 a0 0.75 3.38 98.2
4-02 35.0 0.54 1.40 772.870 311 a8 90 0.74 3.27 97.2
4-03 40.0 0.57 1.50 776.240 310 98 90 0.75 3.37 97.8
4-04 45.0 0.68 1.80 779.940 310 100 91 0.82 3.70 98.1
4-05 50.0 0.68 1.80 783.600 310 101 92 0.82 3.66 96.8
LEAK CHEC 50.0 783.665
3-01 55.0 0.60 1.60 787.110 310 100 a3 0.77 3.45 97.0
3-02 60.0 0.52 1.40 790.410 310 101 93 0.72 3.30 09.7
3.03 65.0 0.56 1.50 793.780 3119 102 94 0.75 3.38 98.3
3-04 70.0 0.70 1.90 797.540 313 102 94 0.84 3.75 97.8
305 75.0 0.70 1.90 801.345 313 103 95 0.84 3.81 99.0
LEAK CHECKH  75.0 801.435
2-01 80.0 0.61 1.70 804.960 311 102 g5 0.78 3.53 98.2
2-02 85.0 0.52 1.40 808.220 311 103 95 0.72 3.26 982
2-03 90.0 0.57 1.50 811.580 311 102 95 0.75 3.36 96.8
2-04 85.0 0.82 1.70 815.140 310 103 g5 0.79 3.56 98.2
2-05 100.0 0.68 1.80 818.850 311 104 96 0.82 3.71 976
LEAK CHECH  100.0 818.945
1-01 105.0 0.62 1.70 822.500 308 103 96 0.79 3.55 97.8
1-02 110.0 0.65 1.80 826.200 311 105 96 0.81 3.70 99.5
1-03 1150 0.45 1.20 829.300 310 106 97 0.67 3.10 99.8
1-04 120.0 0.52 1.40 832.580 310 105 97 0.72 3.28 98.4
1-05 125.0 0.70 1.80 836.365 310 105 97 0.84 378 97.8
Final 125.0 1.60000 86.81500 310.60000 96.40000 0.76934 86.81500
25 points sampled Sq.Rt.aP -
QC-Check: Field Averages | 0.7690 | 1.6000 | 86.8150 | 310.6000 | 96.4000 |
[“lavg. 0k [Zlave. ox [“]ave. oK [“)avg. 0K [Zlavg. ok
010914 135035

Prapored by Clean At Engineering Proprictary Software
$5 ISOKINETIC Verslon 2008-13a

Copyrighl © 2008 Clean Al Enginearing inc.
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Fleld Data Printout

: Test Method: USEPA Method 29
Location: Unit 1 FF Qutlet Analyte: Mercury
Test Run: 2
Client: Wheelabrator North Broward, Inc. Bar. Press. (in. Hg):130.16 Nozzle ID No:|275-1
Project No: 12218 Static P:}-9.5 Nozzle Diameter (D,):]0.275
Source Area (ft°): 64.00000 0, {dry volume %): 9.80 Probe ID No:166-8-1
Meter Operator: P. Bihun| 505 CO, (dry volume %): 9.20 Pitot C;:|0.814
Probe Operator: P.Bihun| 505 N,+CO (dry volume %): 81.00 Pitot Leak Check: [“Jpass[ Jran
Test Date:|12/11/13
Start Time:|08:09
Stop Time:{10:21 H,O (condensate, ml or gm): 498.0 Meter Box 1D. No:{66-20
Leak Rate Before:{0.003 cfm |@ 15"Hg H,0 (silica, g): 19.6 Meter AH@:{1.79920
Leak Rate After:{0.003 cfm |@ 15"Hg Actual Moisture (%): 22.64 Meter Y4:|1.00310
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 minfread AP, AH {dcf) Ts Tonein Tmowt || (calculated) | (calculated) | (calculated)
0.0  |[(in.H,0)](in.H0)| 836.770 CF) CE)_| €A} (in.H0) () (%)
5-01 5.0 0.48 1.30 839.960 310 75 75 0.69 318 104.5
5-02 10.0 0.55 1.50 843.230 310 78 76 0.74 327 99.8
5-03 15.0 0.60 1.60 846.670 311 81 77 0.77 3.44 100.2
5-04 20.0 0.60 1.60 850.100 310 84 78 0.77 343 99.5
5-05 25.0 0.62 1.70 853.605 311 85 79 0.79 3.51 99.9
LEAK CHECH  25.0 853.695
4-01 30.0 0.52 1.40 856,940 309 84 78 0.72 325 101.0
4-02 35.0 0.49 1.30 860.100 310 85 80 0.70 3.16 101.1
4-03 40.0 0.53 1.40 863.360 309 86 80 0.73 3.26 100.1
4-04 450 0.58 1.60 866.800 311 86 80 0.76 344 101.2
4-05 50.0 0.67 1.80 870.380 310 86 81 0.82 3.58 97.8
LEAK CHECK  50.0 870.465
3-01 55.0 0.55 1.50 873.810 309 86 81 0.74 3.34 1008
3-02 60.0 0.47 1.30 877.080 310 86 81 0.69 3.28 106.9
3-03 65.0 0.57 1.50 880.400 311 88 82 0.75 3.31 97.8
3-04 70.0 0.67 1.80 884.020 310 87 82 0.82 3.62 28.8
3-05 75.0 0.70 1.90 887.740 310 90 82 0.84 3.72 99.0
LEAKCHECK  75.0 887.835
2-01 80.0 0.59 1.60 891.280 310 89 83 0.77 3.44 99.8
2-02 85.0 0.46 1.20 894.330 311 91 84 0.68 3.05 99.8
2-03 90.0 0.85 1.50 897.630 310 N 86 0.74 3.30 98.6
2-04 95.0 0.63 1.70 901.180 311 94 86 0.79 3.55 98.9
2-05 100.0 0.70 1.90 904.920 311 94 86 0.84 374 a8.9
LEAK CHECK  100.0 905.005
1-01 105.0 0.53 1.40 908.270 309 80 87 0.73 3.26 99.3
1-02 110.0 0.51 1.40 911.520 309 N 87 0.71 325 1006
1-03 116.0 0.50 1.40 914.770 309 92 87 . 0.71 325 101.5
1-04 1200 0.55 1.50 918.110 310 93 87 0.74 3.34 a35
1-05 125.0 0.67 1.80 921.775 310 94 87 0.82 3.66 98.9
Final 125.0 1.54400 84.65000 310.04000 84.76000 0.75462 84.65000
25 poinis sampled §q.Rt.AP
QC-Check: Fleld Averages 0.7546 | 1.5440 84.6500 310.0400 84.7600
[“]avg. ok [“lavg. ok [“lavp. OK [“lavg. ok [“lavg. ok

010814 135!

Prapared by Clsan Alr Engineering Prepratary Softwore
SS [SOKINETIC Varsion 2008-13a

Copyright @ 2008 Ciean Air tnc.
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Field Data Printout

Ptepared by Clean Alr Engineering Proprietary Sofrware
85 ISOKINETIC Version 2000-13s

2008 Cloon Al

5 Inc

Test Method: USEPA Method 29
Location: Unlit 1 FF Outlet Analyte: Mercury
Test Run: 3
Client: Wheelabrator North Broward, Inc. Bar. Press. (in. Hg):|30.16 Nozzle |D No:{275-1
Project No: 12218 Static P:|-11.2 Nozzle Diameter {D,):|0.275
Source Area (ft): 64.00000 O, (dry volume %): 10.00 Probe ID No:|66-8-1
Meter Operator: P. Bihun| 505 CO, (dry volume %): 8.80 Pitot C,:{0.814
Probe QOperator: P.8Bihun} 505 N,+CO (dry volume %). 81,20 Pitot Leak Check: [“]pass]_3Fai
Test Date:[12/11/13 |
Start Time:|10:42
Stop Time:|12:54 H,O {condensate, ml or gm): 531.0 Meter Box ID. No:{66-20
Leak Rate Before:;0.003 cfm @15"Hg H,0 (silica, g): 20.4 Meter AH@:{1.79920
Leak Rate After:{0.004 cfm 1@ 15"Hg Actual Moisture (%): 23.10 Meter Y,:{1.00310
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 minfread AP, AH (dcf) Ts Toin Tmouw || (calculated) | (calculated) (calculated)
0.0 {in. H,0) ) (in. H.0) 822.100 (°F) {°F) (°F) (¥in. H,0) (it} {%)
1-01 50 0.53 1.40 925.420 311 91 91 0.73 3.32 101.2
1-02 10.0 0.51 1.40 928,700 309 93 a0 0.71 3.28 101.7
1-03 15.0 0.42 1.10 931.580 307 94 90 0.85 2.88 98.2
1-04 20.0 0.52 1.40 934.860 306 96 91 0.72 328 100.2
1-05 250 0.70 1.90 938.675 310 97 92 0.84 3.81 100.6
LEAK CHECH  25.0 938.750
2-01 30.0 0.72 1.90 942,610 310 g7 92 0.85 3.86 100.4
2-02 35.0 0.55 1.50 946.070 310 98 92 0.74 346 102.8
2-03 40.0 0.58 1.60 949.580 309 a8 92 0.76 3.51 101.5
2-04 45.0 0.62 1.70 953.170 310 101 93 0.79 3.59 100.1
2-05 50.0 0.72 1.90 956.965 an 102 93 0.85 3.80 98.3
LEAK CHECK  50.0 957.035
3-M 55.0 0.66 1.80 960.930 309 101 93 0.81 3.89 105.3
3-02 60.0 0.60 1.60 964.240 310 100 92 0.77 3.31 94.0
3.03 65.0 0.62 1.70 967.850 310 99 92 0.79 3.61 101.0
3-04 70.0 0.70 1.0 971.650 310 2] 92 0.84 3.80 100.1
305 75.0 0.72 1.90 975.470 310 100 92 0.85 3.82 99.1
LEAK CHECK  75.0 975.565
4-01 80.0 0.58 1.60 979.070 310 98 92 0.76 3.51 101.4
4-02 85.0 0.55 1.50 982.490 310 99 92 0.74 3.42 101.8
4-03 80.0 0.63 1.70 986.080 309 a9 92 0.79 3.59 99.5
4-04 95.0 0.73 2.00 989,960 308 g8 92 0.85 3.88 100.0
4-05 100.0 0.72 1.80 993.760 310 a9 9N 0.85 3.80 98.8
LEAK CHECK  100.0 993,845
5-01 105.0 0.55 1.50 997.210 310 99 92 0.74 337 99.9
5-02 110.0 0.53 1.40 1000.510 311 99 92 0.73 3.30 998
5-03 115.0 0.65 1.80 1004.220 310 99 92 0.81 37 101.4
5-04 120.0 0.70 1.90 1008.010 N 101 92 0.84 379 99.7
5-05 125.0 0.73 2.00 1011.905 310 102 92 0.85 3.89 100.2
Final 125.0 1.68000 89.48000 309.64000 95.10000 0.78648 89.48000
25 points sampled Sq.Rt.AP -
QC-Check: Flold Averages | 0.7865 I 1.6800 I 89.4800 | 309.6400 | 95,1000 4]
[FJava.0k [Favg. ok [“Javg. 0K [“lavg, ok [“Iavg. ak

010814 135635
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Field Data Printout
Test Method: USEPA Method 29
Location: Unit 1 FF Outlet Analyte: Mercury
TestRun: 4
Client: Wheelabrator North Broward, Inc. Bar. Press. (in. Hg):130.16 Nozzle ID No:{275-1
Project No: 12218 Static P:{-11.2 Nozzle Diameter (D,):10.275
Source Area (ft“): §4.00000 0, (dry volume %): 9.80 Probe 1D No:|66-8-1
Meter Operator: P. Bihun 505 CO, (dry volume %): 9.00 Pitot C,:{0.814
Probe Operator: P.Bihun| 505 N,+CO (dry volume %): 81.20 Pitot Leak Check: []passl_|Fail
Test Date:[12/11/13
Start Time:[13:14
Stop Time:|15:25 H,0 (condensate, ml or gm): 524.3 Metler Box ID. No:|66-20
Leak Rate Before:[0.003 cfm |@ 15"Hg H,0 {(silica, g): 16.5 Meter AH@:|1.79820
Leak Rate After:|0.003 cfm (@ 18 "Hg Actual Moisture (%): 22.71 Meter Yq:|1.00310
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 min/read AP, AH (def) Ts Tty Tmou | (calculated) | (calculated) (calculated
0.0 (in. H,0) | {In. H,0) 12.545 (°F) (°F) °F) (vin. H;0) (i) (%)
5-01 5.0 0.63 1.70 16.210 311 a3 90 0.79 3.67 1021
5-02 10.0 0.60 1.60 19.700 311 94 90 0.77 349 99.5
503 15.0 0.70 1.90 23.490 M 85 90 0.84 3.79 100.0
5-04 20.0 0.73 2.00 27.380 310 96 90 0.85 3.89 100.4
5-05 25.0 0.73 2.00 31.275 31 96 90 0.85 3.90 100.6
LEAK CHECK 25.0 31.350
4-01 30.0 0.57 1.50 34,750 310 96 a0 0.75 3.40 89.2
4-02 350 0.58 1.60 38.240 310 96 90 0.76 349 101.0
4-03 40.0 0.70 1.90 42.010 310 a7 90 0.84 3.77 99.3
4-04 45.0 0.73 2.00 45,900 311 a8 a0 0.85 3.89 100.3
4-05 50.0 0.71 1.90 49.735 312 97 90 0.84 3.84 100.4
LEAK CHECK 50.0 49.825
3-01 55.0 0.72 1.90 53.660 311 ar 90 0.85 3.83 99.6
3-02 60.0 0.59 1.60 $7.230 312 o8 91 0.77 357 102.3
3-03 65.0 0.60 1.60 60.780 312 g8 91 0.77 3.55 100.8
3-04 70.0 0.65 1.80 64.480 310 98 91 0.81 3.70 100.9
3-05 75.0 0.73 2.00 68.350 309 99 91 0.85 3.87 995
LEAK CHECK 75.0 68.440
2-01 80.0 0.64 1.70 71.980 309 Q9 92 0.80 3.54 97.0
2-02 85.0 0.52 1.40 75.320 309 100 92 0.72 3.34 1014
2-03 90.0 0.45 1.20 78.450 309 100 92 0.67 343 1021
2-04 95.0 0.57 1.50 81.810 310 100 92 0.75 3.36 97.5
2-05 100.0 0.73 2.00 85.565 32 1M 93 0.85 3.76 96.3
LEAK CHECK 100.0 85.635
1-01 105.0 0.53 1.40 88.920 309 jele] 92 0.73 3.29 98.9
1-02 110.0 0.60 1.60 92.380 310 98 92 0.77 347 98.3
1-03 115.0 0.42 1.10 95.360 310 100 92 0.65 297 100.3
1-04 120.0 0.53 1.40 98.620 310 99 92 0.73 3.26 98.2
1-05 125.0 0.73 2.00 102.470 310 a9 92 0.85 3.85 939
Final 125.0 1.69200 89.60000 310.36000 94.38000 0.79001 89.60000
25 points sampled Sq.RL.AP
Qc-Check: Fleld Averages 0.7900 | 1.6920 89.6000 310.3600 94,3800
Favg. ok [Tavg. ok [Flavg. ox [“]avg. ox [“)ava. oK
030314 123748
P
Propared by Claan Ar Englnecring Propdatary Software
S5 ISOKINETC Varsion 2006-136
Copyrighl © 2008 Clean Al Engineasing lnc.
F-6




USEPA Method 4 Laboratory Data

Test Method:
Analyte:
Analyst:

Location: Unit 1 FF Outlet
Client: Wheelabrator North Broward, (nc.
Project No: 12218

USEPA Method 29
Mercury

D. Dreska

364

Test RunI

Contents Gross (gm)  Tare {gm Net (gm)
Impinger 1 Empty 778.4 440.8 337.6
Impinger 2 5%HNO3/10%H202 674.3 552.1 122.2
Impinger 3 5%HNO3/10%H202 588.3 563.6 24.7
Impinger 4 Empty 457.4 452.0 5.4
Impinger 5 4%KMn04/10%H2504 550.8 547.9 28
Impinger 6 4%KMn04/10%H2S04 552.4 551.0 1.4
Impinger 7 Silica Gel 772.5 753.2 19.3
Impinger 8

Rinse:l (mi orgm)_
D et marts e e o o d e e e e S
Test Run:[ 2

Contents Gross (gm) __ Tare {(gm Net (gm)
Impinger 1 Empty 775.3 436.9 338.4
impinger 2 5%HNO3/10%H202 669.0 544.8 124.2
Impinger 3 5%HNO3/10%H202 580.6 525.2 25.4
Impinger 4 Empty 444.7 439.1 5.6
Impinger 5 4%KMn04/10%H2804 556.9 553.8 31
Impinger 6 4%KMn04/10%H2804 5§35.7 534.4 1.3
Impinger 7 Silica Gel 721.3 701.7 19.6
Impinger 8

494.2 Liquid (gm)
0.0 less rinse (gm)
494.2 Net Liquid (gm)
+ 19.3 Silica Gel (gm)
513.5 Total Vic (gm)

Fieid Data Check

494.2
19.3

L

498.0 Liquid (gm)
0.0 less rinse (gm)

498.0 Net Liquid (gm)

___+19.6 Silica Gel (gm}

Field Dala Check

498.0
19.6

8

5135]

QA/QC OK
QA/QC OK

QA/QC OK
QA/QC OK
C OK

Test Run:| 3

Contents Gross (gm)  Tare (gm) Net (gm)
Impinger 1 Empty 776.1 442.2 333.9
Impinger 2 5%HNO3/10%H202 693.1 540.1 153.0
Impinger 3 5%HNO3/10%H202 578.7 549.9 28.8
Impinger 4 Empty 460.7 453.2 7.8
Impinger 5 4%KMn04/10%H2S04 557.5 553.3 42
Impinger 6 4%KMnO4/10%H2S04 556.4 552.8 3.6
Impinger 7 Silica Gel 777.2 756.8 20.4
impinger 8

Test Run:L 4 ‘|

Contents Gross (gm)  Tare (gm) Net {gm)
Impinger 1 Empty 785.9 437.9 348.0
Impinger 2 6%HNO3/10%H202 709.1 549.1 160.0
Impinger 3 §%HNO3/10%H202 536.6 525.4 11.2
Impinger 4 Empty 4435 440.6 2.9
impinger 5 4%KMn04/10%H2504 542.6 543.0 0.4
Impinger 6 4%KMn04/10%H2804 557.5 554.9 26
Impinger 7 Silica Gel 737.4 720.9 16.5
Impinger 8

: l(ml or gm)

531.0 Liquid {gm)
0.0 less rinse (gm)
531.0 Net Liquid (gm)
+ 20.4 Silica Gel (gm)

524.3 Liquid {gm)
0.0 less rinse {gm)
§24.3 Net Liquid (gm)
+ 16.5 Silica Gel {gm)

Fiefd Data Check

5310
20.4
551.4

QA/QC OK
QA/QC OK
QA/QC OK

540.8 Total Vic (gm)

Field Data Check
524.3] [ZJaagcok
18.5] [Faagcox
540.8] [Maagcok

Prepared by Clean Alr Engineering Propriatary Software
S8 ISOKINENC Version 2006138

Copyright © 2008 Clean Alr Enginesring inc.

010314 123740
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USEPA Method 3 Laboratory Data

Test Method: USEPA Method 29
Location: Unit 1 FF Outlet Analyte: Mercury
Client: Wheelabrator North Broward, Inc.
Project No: 12218
Method: EPA Method 3A
Fuel Type: Municipal Waste Analyst:| D. Dreska
F, for Fuel: 1.0310 1.3

Run Percent Dry Mol.
Number  Trial Percent CO, 0,+CO, Percent O, PercentN, Weight Fo Method of Analysis: CEM
1 1

Fo value wllhE expected range
Run Percent
Number  Trial  Percent CO, 0,#CO, Percent O, PercentN, Weight Fo Method of Analysis: CEM
2 1
2
3
Avg.
CEM or Other Avg:[__9.20000 | 81.00000 Fo value within expected range.
un - Percent ry -
Number Trial Percent CO, 0,#CO, Percent O, PercentN, Weight F, Method of Analysis: CEM
3 1
2
3
Avg.

CEM or Other Avg:[_ 8.80000 | 81.20000 29.80800  1.23864 Fo value within expected range,
Runy_\_. 2R A e Vo AT i e 3t AT ST i i 5 & )._D»;;y M.asi:.u i i ¥ % .
Number  Trial Percent CO, 0,+C0, Percent O, PercentN, Weight Fo Method of Analysis: CEM
4 1

2
3
Avg.

1.23333 Fo value within expected range.

_9.80000 | 8120000 29.83200

CEM or Other Avg:

Fok=N

8.00000 I

010874 140047
PLKP

Propared by Cisan Alr Engineating Proprlatary Softwere
S5 {SOKINETIC Version 2006-130

CopyTight © 2006 Claan Alr Enginaaring Inc.
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‘ WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-7

LABORATORY DATA ' G

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

Qwac initiats: WV (ﬂ

Date: ' J 15 I(L( Clea%Ai 0

Revision 0, Final Report
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Wheelabrator North Broward, Inc.

Clean Air Project No: 12218
Unit 1 FF Outlet

USEPA Method 29 (Mercury)

Mercury (Hg) Laboratory Parameters

Detection Limits

Mip.oL Fraction 1B Detection Limit (ug)
Moy Fraction 2B Detection Limit (ug)
Maa.0L Fraction 3A Detection Limit (j1g)
MappL Fraction 3B Detection Limit (ug)
M3e.pL, Fraction 3C Detection Limit (ug)
Blank Analysis

My Fraction 1B Blank (ug)

Mob.g Fraction 2B Blank (ug)

Maan Fraction 3A Blank (ug)

Mayg Fraction 3B Biank (ug)

Maeg Fraction 3C Blank (pg)

Miotal-8 Total Blank Amount (ug)

Run No.

Date (2013)

Start Time (approx.)

Stop Time (approx.)

Sample Analysis

Myp.s Fraction 1B Sample {ug)

Maop.s Fraction 2B Sample (ug)

Maga-s Fraction 3A Sample (ug)

Mag s Fraction 3B Sample (ug)

Mac.g Fraction 3C Sample (ug)

Myctal-s Total Sample Amount (jg)

Allowable Blank

My.g.alow

Total Allowable Biank (ug)

Sample Corrected for Blank

Mip

Total Sample Amount (ug)

Sample Corrected for Blank - Prorated Fractions

Mp.1p Fraction 1B Prorated (ug)

Mp-20 Fraction 2B Prorated (ug)

Mn-3a Fraction 3A Prorated (ug)

Mn-3p Fraction 3B Prorated (jug)

Me.3c Fraction 3C Prorated (ug)
Proparod by Cloan Air Engineosi priatary Soft

£S Motals-1 Version 2006-12¢

Copyright ® 2006 Cloan Air Engincering inc.

0.1000
0.2000
0.2000
0.5000
0.4000

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

1

Dec 10
12:24
14:34

<0.1000
2.3378
<0.2000
<0.5000
<0.4000
2.3378

0.0000

2.3378

<0.1000

2.3378
<0.2000
<0.5000
<0.4000

2

Dec 11
08:09
10:21

<0.1000
18.2270
<0.2000
<0.5000
<0.4000
18.2270

0.0000

18.2270

<0.1000
18.2270
<0.2000
<0.5000
<0.4000

3

Dec 11
10:42
12:54

<0.1000
16.2002
<0.2000
<0.5000
<0.4000
16.2002

0.0000

16.2002

<0.1000
16.2002
<0.2000
<0.5000
<0.4000

4

Dec 11
13:14
15:25

<0.1000
13.8613
<0.2000
<0.5000
<0.4000
13.8613

0.0000

13.8613

<0.1000
13.8613
<0.2000
<0.5000
<0.4000

010314 123749
o



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

Project Number: 12218

Mercury

EPA Method 29 Analysis

Analytical Report
21650

Element One, Inc.
6319-D Carolina Beach Rd., Wilmington, NC 28412
910-793-0128 FAX: 910-792-6853 e1lab@e1lab.com




The fallowing data for Analytical Report 21650
has been reviewed for completeness, accuracy,
adherence to method pratocol,
and compliance with quality assurance guidelines.

Review by:

oot et

Daphne Woodman, Chemist
December 30, 2013

Report Reviewed and Finalized By:

oy

Ken Smith, Laboratory Director
December 30, 2013

elementOne

21650 CAE M29 Report Packet Rev 12.30.13
Page 2 of 34



SUMMARY OF RESULTS

elementOne
21650 CAE M29 Report Packet Rev 12.30.13
Page 3 of 34
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Run Number

U1 FF Outlet R1

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

Reagent Blank

Unit 1 - Summary of Method 29 Mercury Analysis

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

Summary of Analysis

H.0, Empty
Average Total Front Half /HNOj; Impinger KMnO4  HCI
Catch, g Mg Mg Hg Mg Hg

2.34 <0.1 2.32 <0.2 <05 <04
<0.1 2.36 <0.2 <05 <04

18.2 < 0.1 18.4 < 0.2 < 0.5 <04
<0.1 18.0 <0.2 <05 <04

16.2 <0.1 16.1 <0.2 <05 <04
<0.1 16.3 <0.2 <05 <04

13.9 <0.1 13.8 <0.2 <05 <04
<0.1 13.9 <0.2 <05 <04

<0.5 <0.1 <0.3 <0.2 <05 <04
<0.1 <0.3 <0.2 <05 <04

<05 <0.1 <0.2 <0.2 <05 <04
<0.1 <0.2 <0.2 <05 <04

elementOne

21650 CAE M29 Report Packet Rev 12.30.13

Page 4 of 34
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Summary of Analysis

Audit - Summary of Method 29 Mercury Analysis

120613L- 120613L-
Cat 1427 Audit Cat 1428 Audit
€21650-7 €21650-8

Element Total ug ng/mL
Mercury 471 53.0

elementOne

21650 CAE M29 Report Packet Rev 12.30.13
Page 5 of 34
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ANALYTICAL NARRATIVE

elementOne

21650 CAE M29 Report Packet Rev 12.30.13
Page 6 of 34
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Element One Analytical Narrative

Clean Air, IL 21650

12218 / Wheelabrator Pompano

Beach, FL JWL

Method 29 12/12/13

12/17-24/13

Hg

Summary of Analysis

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

Detection Limits

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

Analysis QA/QC

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

The audit results for the Stationary Source Audit Program have been reported to
ERA for Project #120613L. Copies of the audit reporting forms are included in
the analytical data section of this report.

Additional Comments

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

This is the first revision to this report; the samples were labeled “Inlet” instead of
“FF Outlet”.

elementOne
21650 CAE M29 Report Packet Rev 12.30.13
Page 7 of 34
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QUALITY CONTROL SUMMARY

elementOne

21650 CAE M29 Report Packet Rev 12.30.13
Page 8 of 34
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Summary of Quality Control Data

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

Run Number Front Half H20,/HNO3 Empty imp  KMnOs4 HCI
U1 Inlet R1 NA 1.5% NA NA NA
U1 Inlet R2 NA 2.3% NA NA NA
U1 Inlet R3 NA 1.3% NA NA NA
U1 Inlet R4 NA 0.2% NA NA NA
Field Blank NA NA NA NA NA
Reagent Blank NA NA NA NA NA

Mercury Spike Recoveries
(Method 29 QC limits: 75-125% for Spike Recaveries)

Run Number Front Half  HxO,/HNOz  Emptyimp  KMnO, HCI
U1 Inlet R3 #1 112% 90% 95% 93% 95%
#2 114% 88% 94% 91% 93%
elementOne
21650 CAE M29 Report Packet Rev 12.30.13
Page 9 of 34
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SAMPLE CUSTODY

elementOne
21650 CAE M29 Report Packet Rev 12.30.13
Page 10 of 34
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o

1, SD

CLIENT Wheclabrator PROJECT 12218 66-12210.11
PLANT Pompano Bapch, FL DEPT. &6 “
T ~
PROJECT MANAGER S. Broan - g AHALYSIS REGUESTED
£ 12 = $ FORWARDING LAB
ANALYTICAL  CONTAINER ; S g% ;
METHOD NUMBER SAMPLE FRACTION C:’e_laﬂ‘é.{ﬁ § g = _§ Elomers; Onw, e,
TR
1 TR 500 West Weod Strael uw P8 g X < €319C Carolna Besch Re
U:EZ'ZA 1 QUARTZ FILTER Palstin, 1L 60057 g é d VAlmingize. NC 20412
R . z8
250 mL HDPE 806200033 (crone) g |83 910-7A4374 (shana)
B47.E01-33A3 {fax) 2 3 Kan Sirith
Lan b DATE RUH ADOIMIONAL
NUMHER 12013) TEST LOCATION NUMBER SAMPLE MATRIX INFORMATION
glro s 1 Ouar= Fter, 260 roi 1DPE 1] o x X
12/, / Urit 4 2 Cuarz Edier, 250 mi KOFE 1| ox X
Urit 1 3 Quuits Fltge, 250 mt. HOFE [ X
Uret 1 4 Quarz Fiter, 26¢ mt HOFE 1 X X
Unit 4 Fioid Blank Quarz Fiter, 28¢ mL 1DPE t % X
/ Pudk Zamgte 11X X
Repodt Fieen and 83<K Hal
Sepyratsly
Resnqushed By: (sighufre) Daute ! Thne W»&nrﬁgymum 04k ) Tkna Rourquishas By: {signature} Oate { Tire F},;, farm complried by:
D*2 6-5-13 @17.00 R. Vicero
Recalved By; (signature) Daie Ricolvad By: (aignatere] Data ) Tkme  |Hellnquished By: lesgnatues} DETY RIS Slgnatize Oate
Zobrdor  lawn n

wa [ IV Py '-A.qud Cnchifiam 1A Fsherlomned ¥ OBEC lewtl 1 coderars -

No &A‘o\«’ Cuw'h.mef‘

elementOne

21650 CAE M29 Report Packet Rev 12.30.13

Page 11 of 34



2150

CLIENT Wheelabrator PROJECT 12218 [ 86-12218-12
PLANT Pompano Beych, FL OEPT. (1] a
PROJECT MANAGER S. Brown g g8 AALYSS REQUESTED.
. a3 FORWARDING LAE
”L'E\mfa& c::'r:g:ga SAMPLE FRACTIDN g“lg.?gém .§- g S 4’5 § Ciment One, hic
M-28 h N 3 ' 5 ee i
250 mL HDPE £00-621-0333 (phone) g 8a 110-703.0126 (phcrw)
84739710585 {fawy b - Ken Smitn
LAz D DATE RUN ADDITIONAL
NUMBER {2013 TEST LOGATION KUNBER SANFLE IAATRIX WFORMATION
1240 uriLt Troin Procd | o HOltHNG, Rinso, 2s0mL orE| 1 | x X
Uril
/ Z//o il ; 1 Frore Hall}IND, Ringz, 260mL 1DPE] 3 ] X X
/ 2//! uril ¢ 2 Frocz Hal HNO: Riaga, 250 o1l MOPEL 1 X X
! urit 3 Fours HALHIRO, Ringa, ZiomL OREl 1 1 x X
J\’ [ 4 Frurst Hst HNG;, Rinsy, 26Dl HDPE] 1 A X
12/ 0 Urn | FedBran | Frone riaif HNO. Rinse, 250mL KDPE| 1 3 X
Ranen Frons ard 8k Hai
S
Roknquished By: {signature) Date/ Ttme [ Rellnguisned Hy: (signuture) Daindiime  |Rekinquished Gy: (signetore) Date ) Timg 'l?t; fore comalotod y:
A2 6-5-13 @17:00 z R. Vicors
Rocadvnd By: (sipnatuze) Data) Time Receivad By: {Sxnatura) Dale/Time  [Relnquished By: (Signatura) Dahy ) Thmo Signatwrp Dale
0@3‘2@\ W13 oD

elementOne

21650 CAE M29 Report Packet Rev 12.30.13
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165D

CLIENT Whealabratar FROJECT 12218 I §6-12216-13
PLANT Pompuno Boach, FL DEPT. 58 *
PROJECT MANAGER S. Brown § % § ANALYSIS REQUISTED
z |dE ") ¢ so
ANALYIICAL  CONTAMER g S35 2 RWARDIKG LAS
METHOD NUMBER SAMPLE FRACTION g’_9__a‘n___é_!ﬁ § E g $ ? Liemert Cna, Inc.
USEPA IMPINGERS 1-3 CATGH AND 500 Wagt Woed Stree! Y g 5 I 63195 Curoina Broch R
M-25 4 RINSE Pawicn, L 0067 P '5 a Wiknnjizn NC 28412
5 [} i
1000 mL HDPE £00-627-033 [phewis) 2 83 #10-703.017¢ (ahuaat
H47-951 3965 {fox) 2 3 Keat Stoht
taAs 0 DATE RUN ADPITIONAL
KUMBER 12013 TEST LOCATION NUMEER SAMPLE MATRIX INFORMATION
/ TIPEErs 13 Calch and RvE, 1000
L E/0 Unit 1 1 L HOPE - 1} ox X
Tripingers 13 Catch sad Jente, 100
2/ 7 Unié 1 2 L HOPE 1l x X
Tmpingers 1.0 Catch aad Knze, 1000
l une 1 1 mi Hoes 1 X X
Impingérs 1.3 Calch aad Rasa, Tano
nk; 1 4 ml HOPE 1 X X
Fupingere 1-3 Catch & Rnvto, 1000
/ 20 Ui 1 Ficl Bk 1 HOPE 14 X X
RepartFeees snd Back Hatt
Sepaoraledy
Rolinculztied By: (signature) Date S Ttme  [ReMnguished 8y (signature] DalelTime  |Resinqueshad By: (aignatise) Onte J Ttmu%;'mg form comgletisd by
b2 8-5-13 R. Vicore
Recetved Hy: (siprature) DatafTima  |Raceiwad Ry: (aignatuie) Daln Tira FR&llnqu'anod By: {signatuere] Dats § Tene Signatura “Dote

e findsc,

W23 119D

elementOne

21650 CAE M29 Report Packet Rev 12.30.13
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Q16350

CLIENT Wheea'labrator PROJECT 12218 66-12218-14
PLANT Fompano Baach, FL DEPT. GG -
— -~
PROJECT MANAGER S, Brgwn £ -8 'é g ANALYSIS REQUESTUD
. . £ " P FORWARDING LAS
ANALYTICAL CONTAINER E
WETHOD MUMBER SAMPLE FRACTION Cw . g é 3 g & Element Cre. e,
USEPA IMPINGER 4 CATCH AND i vienWordSre [ & & S = TP 6319G Garotra Beosd RY
6A RINSE Patazce. L GUIGT - Witurigtsn, NC 28412
M-29 cgta
250 mL HDPE HEO-G2F-0033 phune) 2 |83 910.793.0128 (phonw)
847.901-3285 (fax) 1 2 3 Ken Stmilh
LAB 10 DATE RUN ADDITIONAL
HUMBER @y TEIT LOCATON RUMBER BARPLE MATRIX WFORIATION
/ Impinger 4 CS1ch a0 Ringa, 250 ml.
/Z/r0 Ul 1 HOFE s | ox X
Impinger 3 Caich and Ringe, mL
2/, 7 Unit 1 2 HO'E 1| x X
Tmginper 4 Caich and Fanss, 299 mL
) Unil 1 k| HOLE 1 X X
\L Impinger 3 CAICh and Hinsa, 720 ML
Uil q HOPE ! X X
Itnpinges § Caich 2rsd Rinog, 753 mt,
/2 e unil1 Fia Blapk HOEE 1| x X
Raport E:aM 603 Back M
Sopsiataly
Relinilshed By: {slpictuiay Bale ) Timy  {Retinquishet By: Juignaiuroy Oatat Teme Rellnguishad By: (skgrature) Date ¢ Tims ﬁ'n form comploted by:
D*2 6-8-13 @17,00 R. Vicoro
Racenved Oy: (signature) Dale!Time  |Received By: {alpnzture} OulefTeme  (Rabingished 8y: (Wgnktuis) Data! Tima Signatuwre Date
O&Q‘AMK 24243 )R

elementOne

21650 CAE M29 Report Packet Rev 12.30.13
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21635D

CLIENT Whualsbrator PROJECT 12218 58-12218-16
PLANT Pompano Baach, FL DEPT. 66 -
T C R ]
PROJECT MANAGER S. Brovn § ﬁ g ANALYSIS REQUESTED
. < Y FORWARDING LAB
AHALYTICAL CONTAINER 2
METIIOD NUMBER SAVPLE FRACTION F;‘?_ei?_ﬂ#‘_@ E Q % .g § Etemant One, e,
USEPA ISPINGERS 5-6 CATGH AND 500 Vet Waca Syoet 5 E § < < B319C Curling Besct Ry
829 58 RINSE Pontre, 1 53067 & g a Vitmnglan, NG 25312
950 mb, AMBER GLASS 600.62/:0031 [phono) g 2 § $10-79301 24 [phun)
247.99%.3385 (1ax) 2 Ken Smitn
LAD D oare RUN ADDIMORAL
NUMBER 12012) TEST LOCATION NUMEBER SAMPLE MATRIX WFORMATION
7/ T trGecs 5-6 GAIch 6nd R, 950
/240 Uait1 1 L Ambec Glaze 1| ox X
Aroer: 58 GAIZH and 1nLe, 050
yi z/ 1/ Unii 2 anl. Ambr Qlaxs 1 X X
Irgirgons 5-6 Caloh ang Kinse, 950
J Unit 3 oL Akee Glogs 1 X X
§ IRIGRS 6-6 Calch ana RNED, T0 |
Unit ¢ a mi Amber Glazs 3 X X
tirgingens $-6 Caten ard Rovse, 350
‘z2/io Ot Fo giarks m. Arber Glazs 1) ox X
Rapent Freol ang Bask Hafl
Separatoly
Reknquished By: [zignature) Data ) Tume Relaguisha; < isignature) Date ? Time Tnd-‘mqummd Dy: iulma{uw] Dala ) Tizsa his tera congtaled by:
D*2 8-5-13 1 17:00 R. Vicere
Rucalvod By: {aianatyro) Data s ccalvad By: {sgratura) Oate /im0 [Helinquished By (signatare] Dala/ Time Signature Date
g{lnq gﬁﬁ%—‘\'ﬂ 130213 f/a)

elementOne
21650 CAE M29 Report Packet Rev 12.30.13
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21650

CLIENT whoaelabrator PROJECT 12218 l 66-1 2218-15'
PLANT Pompano Beach, FL DEFT. 1] -
~
PROJECT MANAGER S. Brown @ g % ANALYSIS REQUESTED
» < F4 & FORWARDING LAB
ANALYTICAL CONTAINER = § < =
METHDO NUNEBER SAMPLE FRACTION Cle_arquA_l!E é L i g § E'oenent Ora, big,
o arfarararra o
USEPA IMPINGERS §-6 CATCH AND 50 Viass Waed Strace 5 § 2 3 < §313C Carciing Basch iRd
M.20 0 RINSE Patstew, L6006Y g |53 Wikninglan, NC 20412
.. gD
250 k. AMBER GLASS BCO €27-£031 fpnane g8 3 S10-753D128 [hons)
547-901-33¢5 {fax) 2 Ken Smitn
LAB 1D DATE RUR ADDITIONAL
NUNBER 12013) TEST LOCATION KUMBER SAMPLE MATRIX INFORMATION
’/ npinger -0 v Di Veamwr,
/270 Unitd 1 Centakier: 2560 oL Amber Glass 5 X X
Tmpinges 50 &N HCT ¥ O T
/ Z//l/ yntif 2 Contalnay: 25l wl, Adar (8ass < | x X
Impinger 5B BN HE 1 L Yvaler,
L Unkt 3 Contalnur: 250 el Amber Gas 3 X X
’# Ingingar 8.0 8N HG + Ot Walar,
unes 4 Coataingr: 260 L Amoer Giozs 3 X X
Tapinger S8 ENHG + alor,
V2107 use Fsid Blark Contalner: 250 L AmaerGsza | < | X X
Rapctt Feont ang Bock Hat
{Seaaralzly
Rolinguishied Dy: (sigrature) nquished Ry: {signature) Opta { Tame Relinquished Dy: [signnlurs} Datw { Tirmn Thes lorm compleled by:
D2 pﬁ < R. Vicerg
{Racctvod By: (signatum} fate / Tima Recolved By! {slgnatura} Doto fTime  |Raltnguished By: (ssgnatura) Oate { Time Slgnatune Bate
fog L9213 1)

elementOne

21650 CAE M29 Report Packet Rev 12.30.13
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L165D

CLIENT Wiiostabrator PROJECT 12218 [ 66-12218-17
PLANT Fompano Beach, FL DEPT. &5 o
~ [nd
PROJECT MANAGER S. Brovm £ {58 ANALYSIS REQUESTED
. 2 § & g FORWARDING LAB
ANALYTICAL  CONTANER £ g 5
RETHOD NUMBER GAMPLE FRACTWON g!.e_?_lr]_&'_: § : 2 g Qﬁ Elamerz Oz, ez,
00 Wea Yaod Suvel w |w¥ = 6318C Curolra Bezch R3
USEPA | SEE BELOW Palatine, & 62007 o153 Valminglen, NG 28412
14-23 (IF APFLICADLE] REAGENT BLANKS atinc, REE imingen,
BI0-527-0633 {$hare) f 19 g 910-733-0128 (phone)
BA7-£913305 (fax) 2 3 Ken Srilk
LAB 1 OATE RUN ADDITIONAL
NUMBER {2013) TEST LOCATION RUMBER SAMPLE MATRIX INFORIAATION
TN ) V TR
‘ Z//V Unit 9 an 51 ML, HDPE L] ox X
Dl #4131 (100 mL), Centaree
] Unit 1 Al ml HDFE 1] x X
R TG, 71U FA {200 L),
/ Unit 1 At Corta 9. 250 b OPE 1 X X
LE e 1S, VO LT,
{ yri 1 M Cartainge 0: 251 6L Maber Gass | 1 X X
OiVeor mi} 78 125 L,
/ Uri 1 At Contaleor 11 250 i Awibwe Gsss | 1 | X X
é / Gunrkz Tiers 197, Contsner 12, 250
1ee o Rezoeniiath N ml. HDPE 1] x X
Relnquihad By; {signaturny D;w Timo elinguichod By. [aWgnature} Datef Mmoo  [Rolnguished By: (s¥jnature) Oate ¢ Tima ﬁu torm comploted dy:
et
D42 =13 [@17.C0 R. Vicers
Recolvpd By: (slgwum; Date/ Tha Rocalved By! {mgnalurne) Daw I Thio Ratnguishod By: ($#nalyn) pata / Tir Slgnatiie Daly
(7(%: K/.Jo% 22248 W)

&
B

elementOne
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ANALYTICAL DATA

elementOne
21650 CAE M29 Report Packet Rev 12.30.13
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Analytical Calculations

Mercury-

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

Where-

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

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

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

elementOne
21650 CAE M29 Report Packet Rev 12.30.13
Page 19 of 34
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Analytical Calculations

Spike Recovery-

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

Where-

Spike Result = Raw sample concentration (ug)---Hg Data Sheet

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

Spike Amount—Hg Run Sheet

Duplicate Analysis RPD-

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

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

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

Average= (Duplicate + Sampfe Resuilts)
2

elementOne
21650 CAE M29 Report Packet Rev 12.30.13
Page 20 of 34
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slementOne AIR TESTING SAMPLE SUBMISSION FORM LabID 21650

Analysis Due Date  12.19.13
QA/QC/Report Due Date  12.23.13

Client Clean Air IL Date Rez 12.12.13
Project No 12218 Time Rec 1100
HNOs Lot /4i 30 4o HF Lot p080 5545 HCl Lot 402 Ref. Method:
Voluma Marked/ Y2 N Volume Loss Y /dPs ? 29
Sample ldentification
QiVMegRt .5 | Field Blank 7 { 120613L-Cef 3427 i
2 UI-M28R2 . 6 | ReagentBlank .| --8.].120813L-Cat 1428
__ {U1-M25-R2 Dyplicate P N ; — i
ju-M2eR3__ 0 . . L I I
U1-pA26-R3 Spika R e . s et e =
ajUN-Me-R4 . B e
H
Analyses Requested : Samples 1-8 Hg R
Runs /i Fil/Ace (FH) HNO; (FH} 5% HNCa/10% H;0; {BH) HNO: (A) KMn0, (8) MCI{C}
FB pH<20 YN | pH=2.0 (P/N pH <20 (AN pH<20 JUN | pH<20WN | pH=20 &N
LabiD { FHID gvmt | Bvml | Fyml {8vml | Used Fyml i8vml |FYmMI |Bvm |FYml {BVm | Fvmi
1 {8¢r /o0 %50 S ji¢ 200 390 Sor | 130 | oo
2.D FER 3do S i 33D 2% e
38 T~ ]2e0 Steo /] H s #20 | | 127
4 ~ 1134 Tie / 103 Yoo | 290
5 i | >~ 1320 |/ o | N |33 T L 230 [ L
M-29 Reagent Blank
Lab ID Fraction B, m! | PV, ml | Comments
8 C-7 FH Acetone Blank
C-BA FH 0.1N HNOy 30 Joe 05 roe kL
C-8A A 0.1N HNQs oo -
C-88 B DI .0 'Y= b B3 \ysent 23 ol
c9 BH S35 HNO31M D% 8202 A O S
c-10 B 4% KN /10%H»S0s |23 liee/33 jvsvet vt
C-11 o] BN HCI DI H,0 236 ot
C-12 FH Filter -
Audits See Attached Audit instructions
Sample ID Anglyses Reguested Prep By / Dale
7 120613L-Cat 1427 Hg T LN 13
| 8 1208135L-Ca1 1428 Hag Jwe— 2 - 13

Lab Communications

| L8B% (P by grizcat wf 120 AL S sk A @R 25 ppe

2125: Rocolvos C1, C3, C4; CSA, C6B, C5C: RB C42, CaA, GBS, CF, G10.011: 2 Autts— Archive Tram Proof --72.12.32 LiB

SS Page 10f4 FH Prep By/DatsJw 726413 A prap By/Date_7v™ /% i 13
1201212013 3:43:37 PMi BH Prep By/Date -y~ B Prep ByDate_ v 12 .1¢ 12

SS by BH/FH Prep By/Date_—— C Prep By/Datg Zw~— 12 13./
Labelad By%ate TR Pl Prap 8y / Date___— 1D Verification By/Date ¥ € 12.13.1%

PYBIT Iwre - 12k 1T

elementOne
21650 CAE M29 Report Packet Rev 12.30.13
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¢)ERA e

Stationary Source Audit Program Data Reporting Form
A Waters Company Project #: 120613L

Lab Nome: Clean Air Enginering
INSTRUCTIONS:

Plaass i 51 1ho rosulis, methots references and amlysis detes for the anelyte{s) you wizh to reparl for Proied §1206613L Cuesilons? Sca the Datn Repotag
Instruclicne seczion of your Data Package o call ERA a1 1-800-372-0122. Ploass photocopy this farm @ you are reportng multple mothods.

Statmnary Source Audit Program Mercury on Filter Paper (cat# 1127)
Mothod Dosoription| {7, F)ﬁ aq o .

mwmmwmmdu)@-@ AnuynESL,)L_ N kaqroup[ S

THI Code | Anztyie Unils FTRL

EfIA Custamer Number: C144863

Concentration Rango 3 Ropored Yalue

[ iees fMurr.ury

wgFitter a7s0 | 1.00 10 75.0 i T l—"'].}

|

Jata
16341 Table Mounzaln Piwy » Goldan, CO 83403 + 800.372.0122 « 303.431.8454 » fax 303.421.0159 = wwwr.erags-com @

elementOne
21650 CAE M29 Report Packet Rev 12.30.13
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@EM 1650

Stationary Source Audit Program Data Reporting Form

A Waters Company Proiect #: 120613L
Lab Name: Clean Alr Engincring ERA Customer Number: C144861
INSTRUCTIONS:

Pledzo fil| in tho rasulls, mathods refarances gnd anniysis datas far the analyle(s) you wigh %o rogort for Pioject #120813L. Questone? See the Data Reporiing
Instrectians sacton ¢f your Dals Package of cat EAA i 1-800-372-0122, Pleaso photoscpy tiie foom if you are reporling rrulliple maibeds.

Stationary Source Audit Program Mercury in Impinger SOIUtlon (cat# 1128)

Wethod Dcunpuunﬁ: Fe a0 ! un/axi . J'
Analysis um(mm-da;l_L FIE l___] Anws:D'u: L ] warkgroup _.._______..._._,
THI Cotte } Analyte Units PTRL  |Concentration Range Reporied Value
1085 | Morcury ngimL 0.684 0.92010 203 B30

4004 s,
16341 Tablo Mouriain Plwy » Golden, CO 80403 - 800.372.0122 » 303.431.8454 - fax 303.421.0159 - vavv.oriGs.com &‘-j

elementOne
21650 CAE M29 Report Packet Rev 12.30.13
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elementOne

Method 29 Microwave Worksheet

LabID#e #rv3@

Client: Crenn Alf

Date Digested: ¢2 t% ¢ 3 initlals: Jwst Workshest Prepared by: _ S
Aulo | Sample Lab Sample # of filters | Splke | Prep Volume Weight In Uniis
Sample ID Weight (g) | digasted {ml) Micro /
Loc. Weight Out
Micro
' Zet o Jo2 \
. .3 A
J L85k e i ! \
y - ! J \

2 -5
J - s
P S o P
iS5 61 I
X3 b A
Vie BLK {
B 1 !
]
N
N\, | NS
N - -
\ N
I A \
L~

~ \

\

1o MA G S A (& 2B o

e RB 5 geent o/

1]
210 - Trnsteral (0o A of  Comgerntentt  gnbn £ribee % c/-!'qci'l—.wl
Elemant Ong, Inc. Fomn 104 - Revision 1.0
[ «3ov0
HF A2l R pneen G S H.,\}O;'(- =
et T N e
LT < - (s omnt \-".\
C 2 ot > et b
elementOne
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elementOne

Date Prepared/Digesied: 13- 16t

MERCURY EATCH DIGESTION - RUN WORKSHEET

Prep By, _Juwo SIF File # _tty—t=2271¢3 -

Block #1 Temperature: 4393 Start Time: _§:59% Machine ID: ==t
Block #2 Temperature: 45.55 Slop Time: % ‘1o Batch Analyst: v
Block #3 Temperature: — Typed By: “J et Verified By: P&
0.4ug/mi
A/S Curve & QC’s | working sid BV, ml FV, ml Standard Lot Numbers
Lab BLK Standard #1 (for working std
1 {3/ batch) 0 40 40 Lot # s3iu504
2 0.004 ug 0.01mI ] 40 40 |Working Standard
3 0.04 ug 0.10m! | 40 40 |lot#.12m6i3-1 by Juro
4 0.08 ug 0.20m) 40 40  \Standard #2 (QC #2):
5 0.16 ug 0.40r¢ 40 40 Lot fi s 2iprs -2
8 0.20ug 0.50m! 40 40 [Standard #£3 (QC #3):
Lot #1053
z QC #2= 0.08ug | 0.2ml #2 stc 490 40
g QC #3=0.08ug | 0.2ml #3 stc ! 40 40 {Curve prepared by: Jwn__
Initial Review By: [ : ; Date; ¢2./2-73 Time: /oo
Final QC Review By: L)) Date: 1211311 Time: {3273
Comments: 21 (¥5 - 34 < XA
- ‘ Sample
AJS LAB # Cligr! WIFY ' Ali Used | mlused | Vol mi Spike Ug
G T . 3 N
10 - AL L
1 Syt - & a0 f
12 -ad | T
13 - q | {
14 -1k . S U
Bl -1 [ 4 Son
8 -2e | ] {
17 -2 & [ — J
18 - 35 | {
19 55+ - N v >
NOTES: L2 bianis « fj_: - sikes mnust ; e prepared with each batch digestion
Spike for Hg, Use c: ibraucn o 9 0. agfmu slandard at the rate of 0.20ml per 40ml sample.
Digestion chemicals to b : added . . ¢ ‘cr . ¢he i lowing rate per 40mi volumes.

H.80,@ 2.0ml.. .. NG, - .Omi..... DVersulfate @ 3.0mi......... KiMnO . @ 6.0m!
H,80, Lot#t 573/ F0 Lol _iu3efde HCILof#_X1: 102
Pearsulfate Lot # 12013 - 3 he D, sl as3 - 8 Hydrox Lot#;_ 122213 - &

Clears .in: sai -: & «will 2.2m) of Hydroxylamine solulion,
Element One, Inc form *73-R- sior Pags 1of4
elementOne
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eleimentOne

MERCUF

AIS LAB # lign'
20{ 2/ 50 - 48
21 -85
22 ~eB
23|21 (50 - 14
24 - 24
25 -24D
2] 3 :
27 34y _
28] - 44 ~
28 - 54
30 -4
JM|zese ~ 18 |
3z . 264 o
33 -2add b
34 ~ 344
35 - 351 ¢
36 - ¢ 4)
3v - &5
35 ~ HH
3Li2iLen- 3 -
4c N "
41 - % T
42121059 . 4
43 - iAD
44 ~ 1A%
4l _ 45
al 16D
43 -i84 T :
a8 ., 84
al -, 84D
500 - spF
5121329 sik
5.1 Bl b
5“ - Fl b= e
5. ! — Peltr

Elemant One, Inc fomm 3 *8-Ravision

21650 CAE M29 Report Packet Rev 12.30.13
Page 286 of 34

G-29

TCH DIGZESTION - RUN WORKSHEET
SIF File #
- i Sample
VRV Alilsed | miused | Vol ml Spike pg
: a-ll- 45(;
—_— + +
o o 200
- i \J" 3.’/'
j . 4 i5c
B
- L
- Tl
- T -
e - G
- 3zo0
- Nz 200
: : o 5y
- - |
o ——— - L L
- s dow
- l
- 7
- oo
o |
2 4
1 Bi o
i v
— : :
- _ |
— ! Jo
v
Page2af4
elementOne




elementCne MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Digested: _¢2.47.43 Prep By: _zsw SIF File#: ¢*#%3 -1
Block #1 Temperature: 9% 1. Start Time: _g2 55 Machine ID; =f 1
Block #2 Temperature: _9v - 52 Stop Time:_{:10 Batch Analyst: Jwit
Bloack #3 Temperature: — Typed By: 5w Verified By: 72—
0.4ug/ml
AIS Curve & QC's | working std BV, ml FV, ml Standard Lot Numbers
Lab BLK Standard #1 (for working std)
1 (3/ batch) 0 40 40  |Lot #: sFswFo
2 0.004 ug 0.01mi 40 40 _ |Working Standard
3 0.04 ug 0.10ml 40 40  Jlot# sxwis -V by v
4 0.08 ug 0.20mi 40 40 _ |Standard #2 (QC #2):
5 0.16 ug 0.40m! 40 40  Jlot# smbi3 -2
6 0.20ug 0.50m! 40 40  {Standard #3 (QC #3):
Lot #: 12113 - 3
7 |QC #2=0.08ug | 0.2mi #2 std 40 40
8 QC #3= 0.08ug | 0.2mil#3 sid 40 40 Curve prepared by: o
Initial Review By: ywh - Dale:sz.s¢ i3 Time: ¢+
Final QC Review By: 1)) Date: | 2 \AJ\ 3 Time: 1 305
Commems,_21L50 « 42 2t frm Aifution St T -1 gl
Sample
AlS LAB # Client VUHFY Ali Used | mlused { Vol, mi Spike g
/' S2ituf-3 2 1
10 -3¢
11 -3 \
A2 - 3% ,, J <
v/ 1321553/ sk Z i 1o i
14 K-
/| I6j21e95/s0 sk
16 Bis+
V  Jlziestfoet)es deic -
/18 6L ,_ |
V/ 192155 A ‘ ] ~ &

NOTES: Lab blanks a..d s.oikes musl be prepared with each batch digestion

Spike for Hg, Use calibration v.. ki 1g 0.4ug'mi standard at the rate of 0.20ml per 40ml sample.

Digestion chemicals fo be added /i order . : the fcilowing rate per 40m! volumes,

H,80,.@ 2.0ml...... HNO 5 i 5.0mi....... fPersulfate @ 3.0ml......... KMnO , @ 6.0m!
H,SO, Lot# 5134 HHO 5 Lol #1304 HCI Lot #_4ili o2
Persulfate Lot fi_12et43 - 3 e et sl4i3 -8 Hydrox Lot#: s 262130

Clear samples . . 7.t i+« 3,25 of Hydroxylamine solution.
Element One, inc form 128-Revisior * 3 Page 1064
elementOne
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elementOne

MERCUR' BATCH D'SESTION - RUN WORKSHEET

SIF File #:

e X % o

LAB #

Clier

-

Ali Used

ml used

Sample
Vol, mi

Spike pg

AY
/ 20

ness 4}

21

- 8

52

-

v/ 23

256 -

24

25

28

1

27

\

28

28

30

[4
N NIEN S

-

/31
V32

2ilslet

33

o
s
s

7/

Zitote 2.

vV 35

2ule> A

36

- 7

37

20

./ 38

Zi53 3

39

-4+

40

~ip

41

-5
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—5Ty

L/ 43

21574 -1

44

-20

45

-4

46

- up

47
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48

-79
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elementOne MERC!" BATCI D'7I T'Zd-RUN WORKSHEET
SIF File #:
et
Sample
AfS LAB # Cli- WHFY  fiUsed | mlused] Vol mi Spike 19
5512050 - 5C o 5 | 4o
58 iy L <
STlnsp. € I . 2 1820
58 -1 £ . 5 |
5812,050 ¢ | | %
80| 2759 - _ 4 Yoo
61 L) ( ’
82 -jc i . L e,
v~ 683|202\ -30 a I 3 5
64 Ll - i i
B 2rews 245 /TbT) o P EL ]
v 86 (Torde<e+ . A gl
67 -1 #i/g o o4et {
68 ¢ Tl f L
68 -2 _‘ Gﬁﬁ;‘i;’a o \ Lo il
70 ) REE U Jles
T e 2107 1 £ o ol T Y
72 LS ~ o
73| 257 ) 0504/, U DHED
74 D VTN , 040\
75 2 “oSodi/se A l.owet [
78 -2+ ] L 1., v ~
\/77 M32% -prsod? - ) 50
78 N __: i L <
781210117 - 240 F it _ __ . & | ve
80 — LD EH o I
81 -3FH . 4
82 i o
83 S2ED o
84 “3rd .
85 o
86 Y4 FH R
87 - 574 R !
88 - §FUD o |
8¢ — cH ¥ i
Element One, Inc form 128-Rev Page 3af4
elementOne
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Digested: ,z.:5./3 Prep By: _Jwt SIF File #; 2213 -1
Block #1 Temperalure: Q- 41y Start Time: 5:55 Machine ID: =1
Block #2 Temperature: 5.9 Stop Time: 510 Batch Analyst: 3w
Block #3 Temperature; — Typed By: =5o— Verified By:. LA L-
0.4ug/mi
A8 Curve & QC's | working std BV, ml FV, mi Standard Lot Numbers
Lab BLK Standard #1 (for working sid)
1 {3/ batch) 0 40 40 Lot # 350
2 0.004 ug 0.01ml 40 40 Working Standard
3 0.04 ug 0.10mi 40 40 lLot#iziki3-) by Sw~
4 0.08 ug 0.20mi 40 40 Standard #2 (QC #2).
5 0.16 ug 0.40mi 40 40 Lot#.1iLiz-2
6 0.20ug 0.50ml 40 40 Standaid #3 (QC #3):
Lot#r21603 -3
7 QC #2=0.08ug | 0.2ml #2 std 40 40
8 QC #3=0.08ug_| 0.2ml #3 sid 40 40 Curve prepared by: w
Initial Review By: s Date: 12-20-33 Time: 72:45
Final QC Roviow By. ¢AS— Date: 12, L0V ) Time: \,gC)
Comments: 216l - 34 (@ o+ S 21659 AL FR+ & +C amt
Sample
AIS LAB # Client WHFV Ali Used | miused | Vol, mi Spike ug
VAL EEXEE /O i
10 = 3« RA l
11 -3 E {
12 -3 & l
VAE B 10
14 - 31 -
15 -3 s
.16 -3 NA e
S 17|zt Bein 2o ‘
18 P | |
19 2501 - J/ Y

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

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

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

H,80, @ 2.0ml...... HNO ; @ 1.0ml....... Persulfate @ 3.0ml......... KMnO, @ 6.0mi
H,80, Lot# 54312 HNO; Lot # 1113040 HCILot &, gisiv e
Persulfate Lot # 120¢15 -3 KMnO 4, Lol #_101413-5 Hydrox Lot srex13-¢

Clear samples afier digestion with 3.2ml of Hydroxylamine solution.

Element One, Inc form 128-Revision 9.0 Page 1 ofA' 4
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glementOne MERCURY BATCH DIGESTION - RUN WORKSHEET
SIFFile# j220:3-
Sample
AS LAB # Client WHFV AliUsed { mlused | Vol. mi Spike ug
»/202/,_,4,-7.]_ i t
21 -2
22 -3
23 ~ 34 f
, 24 ) -~ ~
-~/ 25l2iug0 226 Fit 4 {ce
26 24558 ) Ity
27 - ) FH B
28 -2 H }
29 c2END
30 ~3°H |
31 -3} \
32 ~4FH
33 -85FH
3 eyl WV
35, - = .5
36 - i
/37 . -7 A L/
/3821051 £45if 4 (w0
39 | 2B I 7w
40 — /¥ N
41 ~ I FHD '
42 I FHd L& ~
43 ity . 1B o Sob
44 206
45 - 20D !
46 _35
47 ~30% g
48 - B [
49 - 50 N 7 ~/
J 0 stienress o (
51 28t i 7 T
52 - AL ¢ o33N
53 -2 v 526U f sy, ) leg21
54 T zo 648 1Uf g0 v’ lo3ts -~
Elernent Ore, Inc form 128-Ravision 9.0 Page20f4 3
elementOne
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Migested: :2-23-:3 Prep By: Tyt /24 L SIF Fila #: ,22313 -1
Block i1 Temperature: F4-14 Start Time: "o Machine [D: 1
Block #2 Temperatsre; 95- <% Stop Time; 1~ 15 Batch Analyst: =i
Block #3 Temperature: Typed By: T Verified By: (AL~
0.4ug/ml
AS Curve & QC's | working std BV, ml FV, ml Standard Lot Numbers
Lab BLK Standard #1 (for working std)
1 {3/ batch} 0 40 40 Lot # 42 I, S04
2 0.004 ug 0.01ml 40 40 _ IWorking Standard
3 0.04 ug 0.10mi 40 40 llot#: 1223131 by: Jwi
4 0.08 ug 0.20mi 40 40 Stendard #2 (QC #2):
5 0.16 ug 0.40mi 40 ;40 [Lot# 122z315-2
6 0.20ug 0.50m] 40 i 40 Standard #3 (QC #3):
Lot 122212 -2
VA QC £2= 0.08ug | 0.2ml #2 sid 40 | 40
8 |QC#3= 0.08ug_| 0.2ml#3 std /9| 29  |Curve prepared by: JWIt—T
i
Initlal Roviow By: LA _ Duer (2233 Time: § 02
Final QC Review By: Dede: Time:

Caomments: MM@HL

i Sample
ASS LAB # Client WHEV | AL "Wy o ened Vol mi Spike pg
J Nawe- 3 f i !i_— 1
10 -3t .
1 g s T
2 oy I/
JRE PN | I AT
14 LASEY . __tu <
S 15lkice - 94 ] P
S 1Bl - te lm— Ty oot
17 -t I
18 2¢D f
19| —3C o A =
NOTES: Lab blanks and spikes must LEE T _a.:-: »atch digestion
Spike for Hg, Use calibration working 0.4ug/mi stan: .« ¢ D.20ml per 40ml sample.
Digestion chemicals fo be added In order at the fc fov:. T Tin. volumes.

H280, @2.0mi..... HNO; @ 1.0m....... Persu '& @ 3.0' ... ... KMnO, @ 6.0ml
H,80,lolfi__S52(51 FNO, Lot 113040 _ H~ at#__ 3181
Persulfate Lot # 1200333 KMrD . Lol #_a12-S __ ‘ydrox Lot 120213~k

Clear samples afier di .Gsbon Vi, .- - 7 :rolution.
Elerment One, Inc form 128-Revision 9.0 Page 104
elementOne
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glementOne MERCURY BATCH DIGESTIO" . J'\v k! HEET
7 Fiet. 12231 3-
T j Sample
A/S LAB # Client WYY | A ] s Vel.mi Spike ug
S 20|zived -3¢0 4 LoH_ _wee
21 ac _ J [
22 - 5¢ = AP
J 23| 2wy gL o R 1
24 Bkt . [
of 25( 2%z ~ 1 . . » !
26 -z [ o
27 -20 I o
/28 -3 i l_ }
| 29 -3+ » _ N _
N P V2l ! . ) o Jorts
3 <7 | Z e
32 -7 I ; _ B 4 &
J 38|zi442- x| | L X \
34 .—l 6 ’ !___ {
35 -1C ! L _ ]
; 36 1D | B _ [
o 37 2(Mq1-2A | ;
38 -2 | |
39 ~30. | -
o -2 i ! _ -
A -2A ] | _
42 ~2% l B
43 -3¢ | l }
44 Ity ! )
450 -2D |
44 ~uyAh ' -
I . "~
48] —\y( i ~
9 ~gp o -
50 "5 A i :
51 —58 )
52 -5 | )
3 -5 _ -
54 . B N/
Elemenl One, ing farm 178-Revision 90 Page 2 of 4
elementOne
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PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID

Calib Blank

STD1 =.004ug
STD2 = .04ug

STD3 =.08ug

STD4 = .16ug

STDS5 = .2ug
Reagent Blank
0.004ug = DL
0.080ug = QC STD 2
0.080ug=QC STD 3
Reagent Blank
21650-1B

21650-2B

21650-2B DUP
21650-38

0.004ug = DL
0.080ug=QC STD 2
Reagent Blank
21650-3B SPK
21650-4B

21650-58

21650-68

21650-1A

21650-2A

21650-2A DUP
21650-3A

21650-3A SPK
21650-4A

0.004ug =DL
0.080ug = QC STD 2
Reagent Blank
21650-5A

21650-6A
21650-1BH
21650-2BH
21650-2BH DUP
21650-3BH
21650-3BH SPK
21650-4BH
21650-5BH
21650-6BH

0.004ug = DL
0.080ug=QC STD 2
Reagent Blank

Calib Blank

STD1 = .004ug
STD2 =.04ug

STD3 = .08ug

STD4 = .16ug

STD5 = .2ug
Reagent Blank
0.004ug = DL
0.080ug = QC STD 2
0.080ug=QCSTD3
Reagent Blank
0.004ug = DL
0.080ug = QCSTD 2
Reagent Blank
21650-1C

21650-2C

21650-2C DUP
21650-3C

21650-3C SPK
21650-4C

21650-5C

21650-6C

0.004ug = DL
0.080ug = QC STD 2
Reagent 8lank

Calib Blank

STD1 =.004ug
STD2 = .04ug

STD3 = .08ug

STD4 = .16ug
STD5=.2ug
Reagent Blank

Date Time

12/17/2013 8:48:20 AM
12/17/2013 8:50:01 AM
12/17/2013 8:51:42 AM
12/17/2013 8:53:35 AM
12/17/2013 8:55:30 AM
12117/2013 8:57:24 AM
121172013 8:59:17 AM
12/17/12013  9:00:57 AM
12/17/2013  9:02:40 AM
121712013  9:04:37 AM
12/17/12013 9:06:32 AM
12M17/2013  9:19:01 AM
1217/2013  9:20:47 AM
12/17/2013  9:22:28 AM
1211712013  9:24:09 AM
12/17/2013  9:25:49 AM
12/17/2013 9:27:33 AM
1211712013 9:29:27 AM
12/17/2013 9:31:07 AM
12117/2013  9:32:58 AM
12/17/2013  9:34:39 AM
1211712013 9:36:20 AM
1211712013 9:38:02 AM
12/17/2013  9:39:44 AM
12/17/2013 9:41:26 AM
12/17/2013 9:43:10 AM
12/17/2013  9:44:54 AM
121712013 9:46:49 AM
12/17/2013 9:48:32 AM
12/17/12013  9:50:15 AM
12117/2013  9:52:09 AM
1217712013 9:53:51 AM
12117/2013 9:55:37 AM
1211712013  9:57:22 AM
1217/2013  9:59:04 AM
12/17/2013 10:00:54 AM
12/17/2013 10:02:44 AM
1211712013 10:04:34 AM
12/17/2013 10:06:25 AM
12/17/2013 10:08:16 AM
12/17/2013 10:09:58 AM
12/1712013 10:15:01 AM
12/1712013 10:16:45 AM
12/17/2013 10:18:38 AM
12/18/2013 9:04:55 AM
12/18/2013 9:06:35 AM
12/18/2013  9:08:16 AM
12/18/2013 9:10:10 AM
12/18/2013  9:12:04 AM
12/18/2013 9:13:59 AM
12/18/2013 9:15:53 AM
121182013 9:17:33 AM
12/18/2013 9:19:16 AM
12/18/2013 9:21:13 AM
12/18/2013 9:23:07 AM
12/18/2013 10:53:42 AM
12/18/2013 10:55:25 AM
12/18/2013 10:57:19 AM
12/18/2013 10:58:58 AM
12/18/2013 11:00:37 AM
12/18/2013 11:02:16 AM
12/18/2013 11:03:56 AM
12/18/2013 11:05:36 AM
12/18/2013 11:07:27 AM
12/18/2013 11:09:09 AM
12/18/2013 11:10:51 AM
12/18/2013 11:15:58 AM
12/18/2013 11:17:42 AM
12/18/2013 11:19:36 AM
12/19/2013 10:25:05 AM
12/19/2013 10:26:45 AM
12/19/2013 10:28:26 AM
12/19/2013 10:30:19 AM
1211912013 10:32:14 AM
12/19/2013 10:34:09 AM
12/19/2013 10:36:02 AM

Hg-Data 1 0of 2

Mean_Sig
-2.65E-06
0.0009873
0.0100748
0.0205835
0.0400284
0.050074
8.43E-05
0.0010543
0.0197926
0.0197128
6.00E-05
0.0001063
0.0002633
0.0002446
0.0001301
0.0010352
0.0186955
9.48E-05
0.0185998
0.0001885
0.0001378
9,39E-09
0.0001498
0.0002512
0.0002494
0.0003228
0.0191307
0.0002088
0.0010511
0.0187478
0.0001451
0.000165
0.0001807
0.0028451
0.0218658
0.0218551
0.0189935
0.0368433
0.0153746
0.0001965
0.0001974
0.0010738
0.018596
0.0001501
3.31E-05
0.0009697
0.0099189
0.0203436
0.0409107
0.0490001
1.69E-05
0.0009972
0.0198256
0.0200994
5.68E-05
0.000984
0.0191768
9.01E-05
0.000195
0.0003053
0.0002681
0.0004863
0.0188687
0.0003082
0.0001616
0.0001341
0.0010226
0.0188328
7.88E-05
0.00015
0.0009746
0.0098621
0.0195948
0.0384747
0.0489516
-2.55E-05

Mean_Rd

0.000336
0.0042013
0.0788698
0.0785518
0.0002391

8.77€-05
0.0006734
0.0006387
0.0001825
0.0041253
0.0744983
0.0003778
0.0737808
0.0004153
0.0002122

3.67E-05

0.000261
0.0006648
0.0006576
0.0009501
0.0758962

0.000496
0.0041885
0.0747066
0.0005783
0.0003215
0.0003842
0.0110013
0.0867951
0.0867527
0.0753496
0.1464778

0.060929

0.000447
0.0004505
0.0042789
0.0741017
0.0005981

6.77E-05
0.0039938

0.079389
0.0804954
0.0002273
0.0039408
0.0768005
0.0003607
0.0007131
0.0011549
0.0010058
0.0018788
0.0754988
0.0011666
0.0005794
0.0004692
0.0040953
0.0754227
0.0003156

-0.0001047

Mean_Rt Units Alg. Vol,

0.000336
0.0042013
0.0788699
0.0785518
0.0002391
0.0109605
0.0841713

0.079837
0.0228092
0.0041253
0.0744983
0.0003778
9.2226021
0.0519072
0.0265299
0.0045827
0.0130484
0.0332423
0.0328812
0.0475066
3.7948079
0.0247997
0.0041885
0.0747066
0.0005783
0.0160762
0.0192078

2337782
18.226976

18.21807
16.200166
31.492733
13.861338
0.0357572
0.0225228
0.0042789
0.0741017
0.0005981

6.77E-05
0.0039938

0.079399
0.0804954
0.0002273
0.0039408
0.0768005
0.0003607

0.071307

0.115493
0.100578¢9
0.1879777
7.5488755
0.1166608
0.0579412
0.0469156
0.0040953
0.0754227
0.0003156

-0.0001047

elementOne
e 21650-Hg

Hg
Hg
]
by
Hg
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&b o b

H b b bhH DD D HDADA

b bbb DdDdDN

500

500
§00

500
500
500
500
200
200
200

200
200

200
200
850
840
840
860
860
910

200

400
400
400
400
400
400
400
400

Sig 1
5.21E-06
0.000982
0.0101002
0.020897
0.0401091
0.0513032
4.58E-05
0.0010456
0.0200609
0.019775
5.08E-05
0.0001255
0.0002652
0.0002514
0.0001424
0.0010488
0.0187008
9.40E-05
0.0187638
0.0001806
0.0001533
0.0001065
0.0001543
0.0002352
0.0002564
0.0003174
0.0192053
0.000209
0.0010862
0.0188868
0.0001442
0.0001572
0.0001776
0.0028243
0.0221205
0.0220342
0.0188741
0.037108
0.0153603
0.0001911
0.0002033
0.0010983
0.0184802
0.0001497
1.70E-05
0.0008631
0.010091
0.0204898
0.0415003
0.0490456
1.30E-05
0.0009971
0.0197441
0.0205375
4.74E-05
0.0009982
0.0190531
7.86E-05
0.0001824
0.0002977
0.0002651
0.0004753
0.0190863
0.0003103
0.0001826
0.0001363
0.0010084
0.018735
5.70E-05
0.0001459
0.0009858
0.0099067
0.0198428
0.0384255
0.0489228
-2.09E-05

Reading-1

0.0001826
0.0041664
0.0799391
0.0787997
0.0002022
0.0001639
0.0007234

0.000666
0.0002315
0.0041794
0.0745193
0.0003744
0.0744342
0.0004235
0.0002749

8.83E-05
0.0002788
0.0006014
0.0006859
0.0009283
0.0761937

0.000497
0.0043284
0.0752606
0.0005748
0.0002002
0.0003716
0.0108181
0.0878101
0.0874662
0.0748737
0.1475325

0.060872
0.0004253
0.0004741
0.0043767
0.0736404
0.0005966

5.19E-05
0.0039934
0.0790725
0.0822498
0.0001898
0.0039977
0.0763052

0.000315
0.0006627
0.0011246
0.0009938
0.0018358
0.0763704
0.0011752
0.0006634
0.0004783
0.0040385
0.0750313
0.0002284

-8.60E-05

Result-1

0.0001826
0.0041664
0.0799391
0.0787997
0.0002022
0.0204885
0.0904256

0.083247
0.0289364
0.0041794
0.0745193
0.0003744
9.3042772
0.0529381
0.0343661
0.0110336
0.0139413

0.030068
0.0342938
0.0464376
3.8096835
0.0248503
0.0043284
0.0752606
0.0005748
0.0145105
0.0185775
2.3201053
18.440128
18.367897
16.097849
31.719484
13.848389
0.0340245
0.0237032
0.0043767
0.0736404
0.0005966

5.19E-05
0.0039934
0.0790725
0.0822498
0.0001898
0.0039977
0.0763052

0.000315
0.0662685
0.1124611
0.0993826
0.1835843
7.6370384
0.1175173
0.0663401
0.0478344
0.0040385
0.0760313
0.00022684

-8.60E-05

Sig 2
-1.05E-05
0.0009926
0.0100495
0.0202699
0.0399478
0.0488448
0.0001228
0.0010631
0.0195243
0.0196506
6.92E-05
8.72E-05
0.0002407
0.0002378
0.0001178
0.0010217
0.0186903
9.57E-05
0.0184358
0.0001865
0.0001219
8.06E-05
0.0001453
0.0002671
0.0002423
0.0003281
0.018056
0.0002085
0.001016
0.0186088
0.000146
0.0001728
0.0001839
0.002866
0.0216111
0.0216761
0.0191129
0.0365786
0.0153889
0.0002018
0.0001914
0.0010493
0.0187118
0.0001505
4.93E-05
0.0009762
0.0097468
0.0201873
0.0403211
0.0489546
2.08E-05
0.0009973
0.0198072
0.0196613
6.61E-05
0.0009698
0.0193005
0.0001015
0.0002075
0.0003129
0.000271
0.0004973
0.018651
0.0003061
0.0001406
0.0001318
0.0010368
0.0189305
0.0001006
0.0001541
0.0009635
0.0098175
0.0193467
0.0385238
0.0489804
-3.00E-05

Reading-2

0.0004894
0.0042362
0.0778008
0.0783039
0.0002759
1.16E-05
0.0006233
0.0006114
0.0001335
0.0040712
0.0744774
0.0003812
0.0731274
0.000407
0.0001496
-1.49E.05
0.0002431
0.0007283
0.0006294
0.0008715
0.0755986
0.000485
0.0040486
0.0741526
0.0005817
0.0003528
0.0003968
0.0110845
0.0857801
0.0860392
0.0758255
0.1454232
0.0609859
0.0004686
0.0004268
0.0041812
0.074563
0.0005995

8.35E-05
0.0039942
0.0797255
0.0787409
0.0002648
0.0038839
0.0772958
0.0004065
0.0007635
0.0011852
0.0010178
0.0019237
0.0746271
0.001158
0.0004954
0.00046
0.0041522
0.0758141
0.0004029

<0.0001234

Result-2

0.0004894
0.0042362
0.0778008
0.0783039
0.0002759
0.0014325
0.0779171
0.076427
0.0166819
0.0040712
0.0744774
0.0003812
9.140927
0.0508762
0.0186938
-0.0018682
0.0121555
0.0364166
0.0314686
0.0485755
3.7799323
0.0247491
0.0040486
0.0741526
0.0005817
0.017642
0.0198382
2,3554586
18.013823
18.068242
16.302484
31.265983
13.874288
0.0374899
0.0213425
0.0041812
0.074563
0.0005995

8.35E-05
0.0039942
0.0797255
0.0787409
0.0002648
0.0038839
0.0772958
0.0004065
0.0763455
0.1185248
0.1017763
0.1823711
7.4627126
0.1158043
0.0495422
0.0459968
0.0041522
0.0758141
0.0004028

-0.0001234

34.1



PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID Date Time Mean_SIlg Mean_Rd Mean_Rt Units Alg. Vol.  Sig 1 Reading-1  Result-1 Sig 2 Reading-2  Result-2 ’
0.004ug = DL 12/19/2013 10:.37:42 AM  0.0009904 (.0040702 0.0040702 pg 0,0010037 0.0041246 0.0041246 0.0009772 0.0040158 (1004015,
0.080ug = QC STD 2 12/19/2013 10:39:25 AM  0.0194374 00798781 0.0798781 g 0.0195788 0.0804595 0.0804595 0.0192958 0.0792967 0.0792967
Reagent Blank 12/19/2013 10:41:18AM  -1.92E-05 -7.90E-05 -7.80E-05 pg -357E-05 -0.0001467 -0.0001467 -2.74E-06 -1.12E-05 41.12E-05
0.004ug = DL 12/19/2013 11:00:05 AM 0.0009679 0.0039774 0.0039774 pg 0.0009764 0.0040123 0.0040123 0.0009594 0.0039425 0.0039425
0.080ug = QC STD 2 12/19/2013 11:01:48 AM  0.0198633 0.0816284 0.0816284 g 0.019809 0.0814054 0.0814054 0.0199175 0.0818514 00818514
Reagent Blank 12/19/2013 11:03:42AM  -4.60E-0S -0.000189 -0.000189 pg -3.19E-05 -0.0001312 -0.0001312 -6.01E-05 -0.0002468 -0.0002468
21650-8 12/19/2013 11:18:00 AM  0.0257619 0.1059325 52.966235 pg 2 1000 00257523 0.1059343 529671556 0.0257514 0.1059306 52.965314
0.004ug = DL 12/19/2013 11:23:28 AM  0.0009251 0.0038015 0.0038015 pg 0.0009292 0.0038186 0.0038186 0.0008208 0.0037844 0.0037844
0.080ug = QC STD 2 12/19/2013 11:25:12AM  0.0196335 0.0806843 0.0806843 g 0.0195089  0.080172 0.080172 0.0197582 0.0811966 0.0811966
Reagent Blank 12/19/2013 11:27:06 AM  -3.35E-05 -0.0001377 -0.0001377 g -3.18E-05 -0.0001308B -0.0001308 -3.52E-05 -0.0001445 -0.0001445
Calib Blank 12/20/2013 9:54:29 AM  0.0001709 g 0.0001684 0.0001734
STD1 =.004ug 12/20/2013 9:56:10 AM  0.0008571 ug 0.0008793 0.0008349
STD2 = .04ug 12/20/2013 9:57:51 AM  0.0091288 ug 0.0093286 0.008929
STD3 =.08ug 12/20/2013 9:59:44 AM  0.0187422 g 0.0187318 0.0187528
STD4 = .16ug 12/20/2013 10.01:38 AM  0.0364318 vg 0.0368332 0.0360303
STDS =.2ug 12/20/2013 10:03:34 AM  0.0458814 ug 0.0467634 0.0449994
Reagent Blank 12/20/2013 10:05:27 AM  0.0D01289 0.0005622 0.0005622 pg 0.0001581 0.0006895 0.0006895 9.97E-05 0.0004349 0.0004349
0.004ug = DL 12/20/2013 10:07:07 AM  0.0009516 0.0041516 0.0041516 pg 0.0009518 0.0041523 0.0041523 0.0009515 0.0041509 Q.0041509
0.080ug=QC STD 2 12/20/2013 10:08:50 AM 0.0182821 0.,0797677 0.0797577 ug 0.0183524 0.0800644 0.0800644 0.0182118  0.079451 |0.079451
Reagent Bfank 12/20/2013 10:10:44 AM  6.12E-05 0.0002671 0.0002671 g 7.22E-05 0.0003149 0.0003149  5.03E-05 0.0002194 0.0002194
21650 LRB FH 12/20/2013 10:22:45 AM  -4.38E-05 -0.0007534 -0.0188356 pg 4 100 -2.46E-05 -0.0006697 -0.0167423 -6.30E-05 -0.0008372 -0.0209288
21650 LRB FHSPK 12/20/2013 10:24:28 AM  0.0152239 0.0658537 4.1158589 pg 1.6 100 0.0153361 0.066605 4.1628135 0.0150517 0.0651025 4.0689042
21650-1FH 122012013 10:26:22 AM  -5.86E-06 -0.0005879 -0.0146983 pg 4 100 -2.27E-05 -0.0006612 -0.0165308  1.09E-05 -0.0005146 -0.0128657
21650-2FH 12/20/2013 10:28:06 AM 0.0002054 0.000334 0.0083498 ug 4 100 0.0002122 0.0003635 0.0090869 0.0001987 0.0003045 0.0076128
0.004ug = DL 12/20/2013 10:29:49 AM 0.0009621 0.0041972 0.0041972 ug 0.0009408 0.0041041 0.0041041 0.0009834 0.0042903 0.0042903
0.080ug = QC STD 2 12/20/2013 10:31:32 AM  0.0181598 0,0792239 0.0792239 pg 0.0182427 0.0795858 0.0795858 0.0180768 0.0788621 0.0788621
Reagant Blank 12/20/2013 10:33:26 AM  -1.28€-05 -558E-05 -5.58E-05 g -1.12E-05 -4.89E-05 -4.89E-05 -1.43E-05 -6.26E-05 6.26E-05
21650-2FH pupP 12/20/2013 10:35:08 AM  5.89E-05 -0.0003053 -0.0076328 g 4 100 5.84E-05 -0.0003077 -0.0076914  5.84E-05 -0.000303 -0.0075743
21650-3FH 12/20/2013 10:36:53 AM  7.66E-06 -0.0005288 -0.0132204 g 4 100 1.37e-05 -0.0005026 -0.0125652 1.65E-06 -0.000555 -0.0138755
21650-3FH SPK 12/20/2013 10:38:38 AM  0.0208923 0.0905826 2.2645642 g 4 100 0.0206828 0.0896688 22417197 0.0211017 0.0914963 2.2874087
21650-4FH 12/20/2013 10:40:31 AM  4.03E-05 -0.0003863 -0.0096576 pg 4 100 5.76E-05 -0.000311 -0.0077747  2.31E-05 -0.0004616 -0.0115404
21650-5FH 12/20/2013 10:42:10 AM  4.21E-05 -0.0003788 -0.0094692 g 4 100 4.15E-05 -0.0003812 -0.0095294  4.26E-05 -0.0003764 0.009409
21660-6FH 12/20/2013 10:43:50 AM  4.44E-05 -0.0007561 -0.0189029 ug 4 100 -3.098-05 -0.0006973 -0.0174313 -5.79E-05 -0.000815 -0.0203745
0.004ug = DL 12/20/2013 10:52:44 AM  0.0009102 0.0039708 0.0039708 g 0.0009031 0.00394  0.00394 0.0009172 0.0040016 0.0040016
0.080ug = QC STD 2 12/20/2013 10:54:28 AM  0.0185348 0.0808602 0.0808602 pg 0.0184598 0.0805328 0.0805328 0.0186099 0.0811876 0.0811876
Reagent Blank 12/20/2013 10:56:21 AM  -2.46E-05 -0.0001074 -0.0001074 g -3.326-06 -1.45E-05 -145E-05 -4.58E-05 -0.0002004 -0.0002004
Calib Blank 12/23/2013 11:00:27 AM  8.13E-06 g 1.27E-05 -2.89E-05
STD1 =.004ug 12/23/2013 11:.02:07 AM  0.0011768 ug 0.0011626 0.0011909
STD2 = .04ug 12/123/2013 11:03:48 AM  0.0113154 Mo 0.011049 0.01158194
STD3 = .08ug 12/23/2013 11:05:41 AM  0.0234453 1] 0.0233786 0.023512
STD4 = .16ug 12/23/2013 11:07:35 AM  0.0460205 g 0.0459325 0.0461084
STDS = 2uy 120232013 11:09:30 AM  0.0554668 ug 0.054886 0.0560476
Reagent Blank 12/23/2013 11:11:23 AM  3.75E-05 0.0001328 0.0001328 g 3.626-05 0.0001281 0.0001281 3.89E-05 0.0001376 0.0001376
0.004ug = OL 12/23/2013 11:13:04 AM  0.0011871 0.0042019 0.0042019 pg 0.0012124 0.0042915 0.0042915 0.0011618 0.0041123 {.0041123
0.080ug = QC STD 2 12/23/2013 11:14:47 AM 0.0226767 0.0802646 0.0802646 g 0.0227222 0.0804256 0.0804256 0.0226312 0.0801035 D.0801035
0.080ug = QC STD 3 12/23/2013 11:16:44 AM  0.0231828 0.0820559 0.0820559 pg 0.0240586  0.085156 0.085156 0.0223069 0.0789559 .0789559
Reagent Blank 12/23/2013 11:18:38 AM  9.91E-05 0.0003508 0.0003508 g 0.0001051 0.0003721 0.0003721 9.31E-05 0.0003295 p.0003295
0.004ug = DL 12/23/2013 12:00:51 PM  0.001145 0.0040527 0.0040527 g 0.0011407 0.0040375 0.0040375 0.0011493 0.0040678 D.0040678
0.080ug = QC STD 2 12/23/2013 12:02:35 PM 0.0216477 0.0766226 0.0766226 g 0.0218963 0.0775025 0.0775025 0.0213992 0.0757428 [.0757428
Reagent Blank 12/23/2013 12:04:28 PM  7.01E-05 0.0002481 0.0002481 g 747E-05 0.0002539 0.0002539  6.85E-05 0.0002423 0.0002423
21650-7 12/23/2013 12:09:52PM  0.027115 0.0958414 47.920684 pg 0.2 100 0.0275976 0.0975495 48.774728 0.0266324 0.0941333 47.066639
0.004ug = DL 12/23/2013 12:23:37 PM  0.0012127 0.0042924 0.0042924 g 0.0011643 0.0041211 0.0041211 0.00126711 0.0044638 D.0044638
0.080ug = QC STD 2 12/23/2013 12:25:20 PM  0.0209385 0.0741122 0.0741122 g 0.0204823 0.0724976 0.0724976 0.0213947 0.0757269 D.0757269
Reagent Blank 12/23/2013 12:27:13 PM  0.0001041 0.0003685 0.0003685 g 9.98E-05 0.0003531 0.0003531 0.0001085 ©.0003833 p.0003839
elementOne
Hg-Data 2 of 2 € 21650-Hg 34.2
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WHEELABRATOR NORTH BROWARD
TONS OF REFUSE PROCESSED PER STACK TEST RUN LOG

UNIT #1

12/10/2013 Mercury 29

12/11/2013 Mercury 29 220 76.2
12/1172013 Mercury 29 2.18 76.5
121172013 29




Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 12/10/13
Start Time: 12:24
End Time: 14:34
Test DEG F DEG F GPM GPM GPM

Unit 1 29 run 1 434.15 320.68
- LV . T ALY R TR Rk, e 1,73 R AT EL Ay

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

885.74

831.52 1152.76]

179.51]

150,

T

Unit3 [ 154.98] 883.01] 812.22] 67.22] 262.66] 1

i
151.01]

U1 lime (#/hr) 585.12

U2 lime (#/hr) 638.56

U3 lime (#/hr) 599.13

Specifi vity 1106

Round Down .100 1.050
10 1.150

1.1
Round Ii 1.1
1




Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 12111113
Start Time: 8:.09
End Time: 10:21
Test DEG F DEG F GPM GPM GPM % DEG F "H20 "H20

Unit1 jrun2 | 424.56) . . g_(p.ml

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBsthr

4.54|

U1 lime (#fhr) 579.22
U2 lime {#/hr) 627.16
U3 lime (#/hr) 590.27
Specific Gravity 1.100
Round Down 1.100 1.050
Round Up 1.110 1.150

Page 1



Date:
Start Time:

12/1113
10:43

End Time: 12:54

Test DEG F

DEG F

Wheelabrator
NORTH BROWARD
Emission Test Log

GPM

% DEG F " H20 " H20

Unit 1 28run 3

303.67]

-11.36]

6.64]

289.32

DEG F

KSCFM " H20

KLBs/hr

836.49L _ 80.9'“

155.72|

180.19]

-0.10]

70.10]

262.47]  1102.57]

U1 lime (#/hr) 655.45

U2 iime (#/hr) 610.69

U3 lime (#/hr) 590.24

Specific-Gravity 1100

Round Down 1.100 1.050
1.110 1.150

Round U
‘E 1




Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 12/11M13
Start Time: 13:14
End Time: 15:25
Test DEG F DEG F GPM GPM GPM % DEG F " H20 "H20

29rund | 441.68] 304.31] 6.69{

18.64]

Unit 1 -11.47|

319.97] 3662]  27.30| . 24.94] 308.40] 6.42] -5.08)

P 505.61|

KL8s/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr

887.88| 827,68

6.56] 180.38]

599]  150.46]

| 179.85]
i S

T

Unit 3 ] 155.05 885.37] 820.12[ 68.23]_ 0.10] 262.37] 1111.37] 3.62] 149.96]

U1 lime (#/hr) 899.94
U2 lime (#/hr) 607.27
U3 lime (#/hr) 591.06
Specific Gravity 1.101
Round Down 1.100 1.050
Round Up 1.110 1.150

Page 1
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H-8
End of Appendix




