A Wheelabrator North Broward

A Waste Management Company

2600 Wiles Road
Pompano Beach, FL 33073
(954) 971-8701 Tel

(954) 971-8703 Fax

RECEIVED

OCT 31 2013

DIVISION OF Alk
RESOURCE MANAGEMENT

October 28, 2013

CERTIFIED MAIL #70051160000234575598

Office of Permitting and Compliance
Division of Air Resource Management — DEP
2600 Blair Stone Road, Mail Stop 5500
Tallahassee, FL. 32399

Attention: Syed Arif

Re: Wheelabrator North Broward
Powdered Activated Carbon Injection System — Completion of Construction

Dear Mr. Arif: B
As per Air Permit No. 0112120-012-AC/PSD-FL-112D, Wheelabrator North Broward completed construction of the
powdered activated carbon system on October 23, 2013.

Construction commenced on August 2, 2013 with the initial removal of asphalt for the silo foundation. Delivery
piping was installed in September 6, 2013. The silo foundation was completed with the silo set in place on
September 9, 2013. Electrical and control wiring was terminated in September 25, 2013. Diverter valves, lances,
silo equipment and accessories were installed on September 27, 2013. Carbon was placed in the silo on October 135,
2013 and the final signal tie in to the CEMS system was completed on October 23, 2013.

The facility shall continue doing shake down/start up activities on the system throughout the remainder of 2013.
Compliance demonstration shall be completed in conjunction with the 2014 annual compliance stack testing, which
will be completed in March of 2014.

I, the undersigned, am a responéible 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, or if further information is required, please feel free to contact me at (954) 971-8701, ext.
212, '

Sincerely,

Jim Epsilantis
Plant Manager

cC:

Chuck Faller
Rob French — MPI

Ram Tewari — BCWRS m
®

WASTE MANAGEMENT



//& Wheelabrator North Broward

A Waste Management Company

2600 Wiles Road
Pompano Beach, FL 33073
{954) 971-8701 Tel

(954) 971-8703 Fax

October 28, 2013

CERTIFIED MAIL #70073020000226892288

Mr. Joseph Lurix

Air Program Administrator

Florida Department of Environmental Protection
Southeast District

400 North Congress Ave., Suite 200

West Palm Beach, FL 33401

Re: Wheelabrator North Broward
F.A.C. 62-296.416 Quarterly Mercury Stack Testing
Third Quarter of 2013, Report Submittal '

Dear Mr. Lurix:

As required by F.A.C. 62-296.416, please find enclosed the 2013 third quarter report on mercury stack testing Wthh
was conducted on Unit #2.

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. Thereby 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,

b;z;@ﬁi

silantis
Plant Manager

cc: USEPA, Region IV, Pesticides and Toxics Management Division, Air & EPCRA Enforcement Branch, Air
: Enforcement Section CERTIFIED MAIL #70051160000234575567
FDEP, Tallahassee, Bureau of Air Regulation, New Source Review Section,
CERTIFIED MAIL #70051160000234575574
Broward County Department of Planning and Environmental Protection, Air Quality Division
CERTIFIED MAIL #70051160000234575581
Chuck Faller (with)
Rob French — MPI - (with)
Ram Tewari - BCWRS (without)

WASTE MANAGEMENT



CleanAir.

CleanAir Engineering
500 W. Wood Street
Palatine, IL 60067-4975
www.cleanair.com

Wheelabrator North Broward, Inc.
2600 Wiles Road
Pompano Beach, FL 33073

REPORT ON MERCURY TESTING

Performed for:
WHEELABRATOR NORTH BROWARD, INC.
UNIT 2 FF OUTLET
POMPANO BEACH, FL

Client Reference No: Service Agreement
CleanAir Project No: 12218-6
Revision 0: October 23, 2013

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

Submitted by, Reviewed by,
>4 Jﬂ ) B— 22 2o (1 e. A I
Scott Brown Mark(Roach, P.E.
Senior Project Mdnager Engineering Group Technical Leader
sbrown(@cleanair.com mroach@cleanair.com

(800) 627-0033 ext. 4544 (800) 627-0033 ext. 4599

RPTv4_6_8.dot
12218-6 Report_R0.doc
57232013 045700 12218-6

®
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
. POMPANO BEACH, FL CleanAir Project No: 12218-6
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REPORT ON MERCURY TESTING

DRAFT REPORT REVISION HISTORY
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D0a 10/22/13 All Draft version of original document.
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
. POMPANO BEACH, FL CleanAir Project No: 12218-6

PROJECT OVERVIEW 11

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 2 Fabric Filter
(FF) Outlet on September 25 and 26, 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.
S. Brown — CleanAir

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

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

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

Revision 0, Final Report



WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-6

PROJECT OVERVIEW 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 2 FF Outlet USEPA Method 29 Mercury 09/25(13  10:06  12:27
2 Unit 2 FF Outlet USEPA Method 29 Mercury 09/25(13  12:45  15:14
3 Unit 2 FF Outlet USEPA Method 29 Mercury 09/26/13  07:41  09:58
4 Unit 2 FF Qutlet USEPA Method 29 Mercury 09/26/13  10:18  12:40

Results Summary

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

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

Unit 2 FF Qutlet
Mercury (pg/dscm @7% O3) EPA M29 8.2 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 2 was operated within 10% of the 186,000 Ib/hr
maximum steam flow rating. The Unit 2 boiler and air pollution control equipment are
in a well-maintained operating condition. Normal operating parameters for the fabric
filters are a pressure drop of 2 to 7 inches of water and scrubber dilution water flow
varies from 0 to 40 gallons per minute (gpm). The equipment operated within these
ranges during compliance testing. Table 2-1 on page 2-1 presents the boiler’s steam
output for every test run.

Four Method 29 test runs for mercury were performed at the Unit 2 FF Outlet, and all
four runs were averaged to determine compliance with the permit limit.

Revision 0, Final Report
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
‘ POMPANO BEACH, FL CleanAir Project No: 12218-6

PROJECT OVERVIEW 1-3

An attempt was made to perform this testing on September 10 and 11, 2013. However,
due to the lack of dry garbage and the plant’s subsequent inability to hold the unit
above 50% of its rated steam flow, the testing was rescheduled for September 25. A
single 125-minute test run was completed during the initial mobilization. The samples
created from this test run have been archived at Element One in Wilmington, North
Carolina.

End of Section 1 —~ Project Overview

Revision 0, Final Report
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
. POMPANO BEACH, FL CleanAir Project No: 12218-6
RESULTS 2-1
Table 2-1:
Unit 2 FF Outlet — Mercury
Run No. 1 2 3 4 Average
Date (2013) Sep 25 Sep 25 Sep 26 Sep 26
Start Time (approx.) 10:06 12:45 07:41 10:18
Stop Time (approx.) 12:27 15:14 09:58 12:40
Process Conditions
Rp Steam Production Rate - (Kibs/hour) 180.5 179.8 183.1 184.1 181.8
P, Fabric Filter Inlet Temperature - (°F) 280 283 292 292 287
Gas Conditions
0, Oxygen (dry volume %) 8.4 8.7 8.5 8.5 8.6
CQO, Carbon dioxide (dry volume %) 10.8 10.6 10.6 10.5 10.6
Ts Sample temperature (°F) 273 272 286 285 279
B,  Actual water vapor in gas (% by volume) 27.42 27.75 28.08 28.63 27.97
Gas Flow Rate
Q. Volumetric flow rate, actual (acfm) 179,000 183,000 184,000 180,000 181,000
Qq¢  Volumetric flow rate, dry standard (dscfm) 91,000 92,800 91,100 88,600 90,900
Sampling Data
Vmse  Volume metered, standard (dscf) 74.29 75.01 72.77 72.89 73.74
%I Isokinetic sampling (%) 101.4 100.4 99.2 102.2 100.8
Laboratory Data
My, Fraction 1B Prorated (pg) 0.134 0.124 0.115 <0.100
M.z, Fraction 2B Prorated (pg) 11.911 21.145 12.061 10.652
. my3. Fraction 3A Prorated (pg) <0.200 <0.200 <0.200 <0.200
mn.a, Fraction 3B Prorated {ug) <0.500 <0.500 <0.500 <0.500
mn3. Fraction 3C Prorated (pg) 1.178 2.475 0.466 0.462
m, Total matter corrected for allowable blanks (pg) 13.224 23.744 12.642 11.114
Mercury Results - Total
Css  Concentration (pg/dscm) 6.3 11.2 6.1 5.38 7.2
C.7 Concentration @7% O, (ug/dscm) 7.0 12.8 6.9 6.0 8.2
Ewne  Rate (Ib/hr) 2.1E-03 3.9E-03 2.1E-03 1.8E-03 2.5E-03
Ers  Rate - Fd-based (Ib/MMBtu) 6.3E-06 1.1E-05 6.2E-06 5.4E-06 7.3E-06
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-6

RESULTS 2-2

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

FH BH A B Cc
Front Empty
Run Number Half H,O0,/HNO, Impinger KMnO, HCI
U2 Run1 2.8% 0.8% NA NA 0.8%
U2 Run 2 2.4% 0.1% NA NA 0.8%
U2 Run 3 3.6% 0.3% NA NA 0.5%
U2 Run 4 NA 0.9% NA NA 0.9%
Field Blank NA NA NA NA NA
Reagent Blank NA NA NA NA NA
Sample Spike and Recovery
U2 Run 3 #1 101% 99% 100% 89% 95%
#2 100% 98% 100% 89% 95%
Blanks
Field Blank #1 <0.1 <0.3 <0.2 <0.5 <04
#2 <0.1 <0.3 <0.2 <0.5 <04
Reagent Blank #1 <01 <0.2 <0.2 <05 <04
#2 <01 <0.2 <0.2 <0.5 <0.4

End of Section 2 — Results
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: WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
‘ POMPANO BEACH, FL CleanAir Project No: 12218-6

DESCRIPTION OF INSTALLATION 31

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 oxtdes (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 2 FF Outlet, as shown in Figure 3-2 on page 3-2.

REFUSE BOILER

AUXILIARY BURNER

ENCLOSED
RECEIVING
AREA

ﬂ‘"u: l;!‘
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"z‘ |
;g
)

R >
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REFUSE FUEL PIT k¥
u
COMBUSTION GRATE -
i
PROCESS CONTROL ‘ 7

ASH DISCHARGE

INDUCED
DRAFT FAN

COOLING TOWER
TURBINE GENERATOR

ELECTRICAL SWITCHYARD

Figure 3-1: General Process Schematic
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-6

DESCRIPTION OF INSTALLATION I _ 3-2
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Figure 3-2: Process Schematic
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
‘ POMPANO BEACH, FL CleanAir Project No: 12218-6
DESCRIPTION OF INSTALLATION 3-3
DESCRIPTION OF SAMPLING LOCATION
Sampling point locations were determined according to EPA Method 1. Table 3-1
outlines the sampling point configurations. Figure 3-3 illustrates the sampling points
and orientation of sampling ports for the source tested in the program.
Table 3-1:
Sampling Points
Run Points Minutes Total
Location Constituent  Method  No. Ports perPort perPoint Minutes Figure
Unit 2 FF Outlet  Mercury 29 1-4 5 5 5 125 3-3
CEM
Port
- —
4
1+ + + + +1
A
‘ + + + + +
Flow B
+ + + + + % in
Opaci
mor |+ o+ o+ o+ ]
5+ + + + +5
Gas Fiow
A Out of Page
o | - | J J I
5 4 3 2 1
d 96 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): 2.0 Limit: 2.0
Figure 3-3: Unit 2 FF Outlet Sampling Point Determination (EPA Method 1)

End of Section 3 — Description of Installation
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
' POMPANO BEACH, FL CleanAir Project No: 12218-6

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 Quahity
Manual. Results of all QA/QC activities performed by CleanAir are summarized in
Appendix D.

End of Section 4 — Methodology
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
‘ POMPANO BEACH, FL CleanAir Project No: 12218-6

APPENDIX _ 5-1

TEST METHOD SPECIFICATIONS .....c.ooiioiiiiieere ettt s A
SAMPLE CALCULATIONS ...ttt B
PARAMETERS ... e ettt C
QAJQIC DATA et ettt e st e s e e b e e e e e e et e e e emreeba e as D
FIELD DATA .ttt et et sttt sn e s E
FIELD DATA PRINTOUTS ...ttt ettt et e e s F
LABORATORY DATA ...ttt e et s G
PLANT DATA et r e et e e ae e s s sse e e nne e e H

Revision 0, Final Report



. WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 12218-6

TEST METHOD SPECIFICATIONS A

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: )U [ 2‘3 CieanAiﬂ
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Specification Sheet for

Source Location Name(s)
Pollutant(s) {o 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 Prabe Length
Probe Temperature Set-Point

Velocity Measuring Equipment
Pitot Tube Design

Pitot Tube Coefficient

Pitot Tube Calibration by

Pitot Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meter Resolution

Meter Size

Meter Calibrated Against
Pump Type

Temperalure Measurements
Temperature Resolution

AP Differential Pressure Gauge
AH Differential Pressure Gauge
Barometer

Filter Description
Filter Location

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

Other Components
Description

Location

Operating Temperature

EPA Method 29

Unit 2 FF Outlet
Mercury
Gas Denslty, Moisture, Flow Rate

Standard Method Specification

Actual Specification Used

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

Boraosilicate or Quartz Glass
Button-Hook or Elbow
Borosilicate or Quartz Glass
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/IA

54°F

Inclined Manometer or Equivalent
Inclined Manometer or Equivalent
Mercury or Aneroid

After Probe

Borosilicate Glass

Teflon (or other non-metallic)
N/A

248°F£25°F

Quartz or Glass Fiber

N/A
N/A
N/A

125 minutes

25

5 minutes

Isokinetic {90-110%)

Borosilicate Glass
Button-Hook
Borosilicate Glass
8 feet

248°F+25°F

Type S

0.814
Wind-Tunnel
Attached to Probe

Dry Gas Meter

+1%

0.01 cubic feet

0.1 dcfirevalution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
1.0°F

Inclined Manometer

Inclined Manometer

Digital Barometer calibrated w/Mercury Aneroid

Exit of Prabe
Borosllicate Glass
Teflon

None

248°F+25°F
Quartz Fiber

N{A,
N/A
N/A



Specification Sheet for

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

impinger 1

Impinger 2

Impinger 3

Impinger 4

Impinger 5

Impinger 6

Impinger 7

Impinger 8

Gas Density Determination
Sample Collection

Sample Collection Medium
Sample Analysis

Sample Recovery Information
Probe Brush Material

Probe Rinse Reagent

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

Filter Storage Container

Impinger Contents Recovered?
Impinger Rinse Reagent

Impinger Wash Bottle

Impinger Storage Container

Analytical Information
Method 4 H;O Determination by

EPA Method 29

Standard Method Specification

Actual Specification Used

Ground Glass or Equivalent
Direct Glass Connection
7

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

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

Multi-point integrated
Flexible Gas Bag
Orsat or Fyrite Analyzer

Non-metallic swab or bristle
0.1N Nitric Acld

Glass or Teflon

Polyethylene or glass

Yes

Petri Dish - Glass or Polystyrene
Yes

See Method 29 Recovery Flow Chart

Glass or Teflon
See Recovery Flow Chart

Volumetric or Gravimetric

Screw Joint with Silicone Gasket
Direct Glass Connection
7

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

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

Multi-Point Integrated
Vinyl Bag
Oreat

Teflon Mat

0.1 N Nitric Acid

Teflon

Polyethylene

Yes

Polyethylene

Yes

See Recovery Flow Chart
Teflon

See Recovery Flow Chart

Gravimetric and Volumetric

See Method 29 Analytical Flow Chart
Front-Half Rinse Preparation See Method 28 Analytical Flow Chart See Analytical Flow Chart
Back-Haif Analysis See Method 29 Analytical Flow Chart See Analytical Flow Chart
Additional Analysis None None

Fiiter Preparation Conditions For Metals Analysis




EPA Method 29
Sampling Train Configuration

Temperatures (°F)

CHC1C Filter Thermocouple
L Holder
Nozzle ) i l

] .
Impingers

l Heated Probe

[—-

s R

1 2 3 4 5 6

/m%

Pitot
Manometer

Temperatures (°F) Vacuum
By-Pass Main / Gauge
Orifice ERIN] Valve Valve
and T 9
Manometer £ —

~_Air-Tight Vacuum Line
Pump

Impinger Contents
Impinger 1 Empty
Impinger 2 100 ml 5% HNOx/10% H,0,
Impinger 3 100 ml 5% HNO1/10% H;0;
Impinger 4 Empty
Impinger 5 100 ml 4% KMnO,/10% H,S0,
Impinger 6 100 mi 4% KMnQ4/10% H.S0,
Impinger 7 Silica Gel



EPA Method 29

Glassware Preparation Procedures

Wash with soap and hot tap water

y

Rinse 3X with hot tap water

y

Rinse 3X with D.l. water

4

Soak in 10% nitric acid bath for 4 hours

Rinse 3X with D.l. water

4

Rinse 3X with metals grade acetone

b

Allow to air dry

h 4

Cover all openings with parafilm




EPA Method 29
Sample Recovery Flowchart

(includes Mercury)

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

Container 1 Container 3
Tared Quartz Fiiter Probe Rinse
Petri Dish 250 m] Polyethylene
Probe liner, nozzle,
Remove with acid washed cyclone bypass and front

polypropylene or Teflon

tweezers to plastic container.

half (FH) filter housing

l

Remove any particutate or
filter fiber to sample
container

Brush/rinse 3X with a total of!
100 mi 0.1N HNO3

Container 4
1000 ml Polyethylene

Container 5A

250 mi Polyethylene> C

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

l

I

Measure impinger volume by
weight

\

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

Visual Inspection

I

|

Transfer to sample container|

Container 8A
Nitric Acid Blank
1000 ml Plastic

Label container and
measure volume by weight

!

Container 5B
950 ml Glass

) C

Container 6
Silica Gel

G\pinger 4 and U-bend } C Implng.ebr:n!:’ss and)

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

'

Measure impinger volume by
weight to within 0.5 mi

Measure impinger volume by
weight

Recycle silica gel

v

!

Transfer to sample container

Transfer to sample container

'

:

Container 8B
Water Blank
250 ml Plastic

T

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

Rinse with 100 ml of 0.1N
HNO3

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

!

Visual Inspection

v

:

Container 5C
250 ml Glass

e,

Visual Inspection

300 ml of 0.1N HNO3

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

!

100 mi of water

!

A 4

Rinse 3X with 100 ml of
water

.

Container 10*
Permanganate Blank
5§00 ml Glass

l

Label container and
measure volume by weight

Label container and
measure volume by weight

Visual Inspection

Container 11
HCI Rinse Blank
250 ml Glass

Container 12
Filter Blanks
Petri Dish

!

.

200 m| of absorbing solution

100 mi KMnO4 solution

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

3 clean, unused filters

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

'

Pour HCl rinse into botle
containing 200 mi of water

Y

Label container and
measure volume by weight

B

Label container and
measure volume by weight




xipuaddy jo pu3

Container 1
Filter

A

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

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

A

Acidify to pH2 with
concentrated HNO3

y

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

EPA Method 2

Analytical Flowchart

(includes Mercury)

9

Container 4 Container 5A
Impingers1, 2,3 Impinger 4
(HNO3/H202) (0.4N HNO3)
v v Y
- , 75 to 100 ml aliquot taken for, Digest wilh acid and
Acidify to pH2 with CVAAS for l-?g analysis permanganate at 95 degrees|
concentrated HNO3 Analytical Fraction 2B C in a water bath for 2 hours
Analytical Fraction 3A

r

dryness and digest wi
HNO3 and H202

Reduce volume to near

th

A

Filter sample and dilute
150 mi of D.I. waler

Analytical Fraction 2A

with

v

Analyze by ICP, GFAAS ol

ICP/MS for

target metals except Hg

Digest with acid and
permanganate and analyze
for Hg by CVAAS

Analytical Fraction 1

Analytical Fraction 1B

i
A—
Filter and dilute to known Remove 50 to 100 mi aliguot Digest with acid and
volume for Hg analysis by CVAAS » permanganate at 95 degrees

C In a water bath for 2 hours

Analyze aliquot for Hg using
CVAAS

Analyze by ICP, GFAAS o

ICP/MS for target metals
except Hg

Analytical Fraction 1A

y

Analyze aliquot for Hg using
CVAAS

&/

Container 5B
Impingers 5 and 6
(KMnO4)

_

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

L a8 |

y

Analyze aliquot for Hg using
CVAAS

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

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

&/

_/

[ a8 |

A

Analyze aliquot for Hg using
CVAAS

P
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Wheelabrator
Clean Air Project No: 12218 EPA Method 1-4 Calculations
Unit 2 FF Outlet

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

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

101113 085411
1. Volume of water collected {wscf) “
V. = (0.04706 )7, )
Where: '
Vie = total volume of liquid collected in impingers and silica gel (ml) = 596.4 mil
0.04706 = ideal gas conversion factor (ft* water vapor/ml or gm) = 0.04706  f/ml
Viesig = volume of water vapor collected at standard conditions (%) = 28.07 f®
2. Volume of gas metered, standard conditions (dscf)
AH
(.| B+ 22 )
v = -
mstd (460 + I:")
Where:
Pear = barometric pressure (in. Hg) = 29.90 in. Hg
T = average dry gas meter temperature (°F) = 95.46 °F
Vo = volume of gas sample through the dry gas meter at meter = 77.75 def
conditions {dcf)
Yq = gas meter correction factor (dimensionless) = 1.0031
AH = average pressure drop across meter box orifice (in. H,0}) = 1.26 in. H,O
17.64 = standard temperature to pressure ratio (°R/in. Hg) . = 17.64 *Rfin. Hy
13.6 = conversion factor (in. H,O/in. Hg) = 13.6 in.H,O/in. Hg
460 = °F to °R conversion constant = 460
Vpmstd = volume of gas sampled through the dry gas meter at standard = 74.286 dscf
conditions {dscf)
3. Sample gas pressure (in. Hg)
A g
P =P, +
13.6
Where:
Ppar = barometric pressure (in. Hg) = 29.90 in. Hg
Pq = sample gas static pressure (in. H,0) = -10.00 in. H;0
13.6 = conversion factor (in. H,O/in. Hg) = 13.6 in. H,Ofin. Hg
Py = absolute sample gas pressure (in. Hg) = 29.16 in. Hg
Praparod by Clean Alr Eng Propristary Soft

$5 ISCKINETIC Version 2008-13e
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Wheelabrator
Clean Air Project No: 12218 EPA Meltiod 1-4 Calculations

Unit 2 FF Outlet ‘

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

3816 .44
’8'3036}(1‘,-32 )+273.IS—46.13]
e
P, =
25.4
Where:
T = average sample gas temperature (°F) = 272.68 °F
18.3036 = Antoine coefficient = 183036 °K
3816.44 = Antoine coefficient = 381644 °K
273.15 = temperature conversion factor = 273.15 °K
46.13 = Antoine coefficient ' = 46.13 °K
25.4 = conversion factor = 254 mm Hg/in. Hg
5/9 = Fahrenheit to Celsius conversion factor = 5/9 °CI°F
32 = temperature conversion (°F) = 32 °F
P, = vapor pressure, actual (in. Hg) = 29.16 in. Hg

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

P, = P,
Where:

Py = absolute sample gas pressure (in. Hg) = 29.16 in. Hg

P, = water vapor pressure, actual (in. Hg) = 29.16 in. Hg

6. Moisture measured in sample (% by volume)

B = Vu’sld
wWo
(Vmstd + szld )
Where:
Vst = volume of gas sampled through the dry gas meter at standard = 74.286 dscf
conditions (dscf)
Vztd = volume of water collected at standard conditions (scf) = 28.07 scf
Buwo = proportion of water measured in the gas stream by volume = 0.2742
= 27.42 %
7. Saturated moisture content (% by volume)
PV
B =
PS
Where:
Ps = absolute sample gas pressure (in. Hg) = 29.16 in. Hg
Py, = water vapor pressure, actual (in. Hg) = 29.16 in. Hg
By = proportion of water vapor in the gas stream by volume at 1.0000
saturated conditions = 100.00 %

Proparod by Clean Air Enginoaring Propristary Seftwate
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Wheelabrator
Clean Air Project No: 12218 EPA Method 1-4 Calculations

Unit 2 FF Qutlet

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

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

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

saturated conditions
Buo = proportion of water measured in the gas stream by volume = 0.2742
B = actual water vapor in gas = 0.2742
= 2742 %
9, Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry}

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

Where:
Cco, = proportion of carbon dioxide in the gas stream by volume (%) = 10.8 %
0, = proportion of oxygen in the gas stream by volume (%) = 8.4 %

- 100 = conversicn factor (%} = 100 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.77 %

10. Molecular weight of dry gas stream {Ib/lb-mole)
v _(1,0)C%) (01, YO 1 (ug, Pt CO)
e “%7 (100) %/(100 Y%7 (100)

Where:
Mcoz = molecular weight of carbon dioxide (Ib/ib-mole) = 44.00 IbAib-mole
Moz = molecular weight of oxygen (Ibflb-mole) = 32.00 Ib/lb-mole
Mz+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 (%) = 10.8 %
0, = proportion of oxygen in the gas stream by volume (%) = 8.4 %
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%) = 80.8 %
100 = conversion factor (%} = 100 %
My = dry molecular weight of sample gas (Ib/lb-mole) = 30.07 Ib/lb-male

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

Ms Z(Md)(l—B»v)+(MHZOXB|v)

Where
By = proportion of water vapor in the gas stream by volume = 0.2742
My = dry molecular weight of sample gas (Ib/lb-mole) = 30.07 Ib/lb-mole
Muz20 = molecular weight of water (Ib/lb-mole) = 18.00 Ib/lb-male
M, = molecular weight of sample gas, wet basis (Ib/ib-mole) = 26.76 Ib/lb-mole

Prapared by Cloan Air ing F
S5 ISOKINETIC Version 2006-130
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Wheelabrator
Clean Air Project No: 12218 EPA Method 1-4 Calculations

Unit 2 FF Outlet ‘

12. Velocity of sample gas (ft/sec)

v - Yo \ia [T

Where:
Ko = velocity pressure constant = 85.49
C, = pitot tube coefficient = 0.81
M, = wet molecular weight of sample gas, wet basis (Ib/lb-mole) = 26.76 Ib/lb-mole
P = absolute sample gas pressure (in. Hg) = 29.16 in. Hg
T = average sample gas temperature (°F) = 272.68 °F
VAP = average square roots of velocity heads of sampie gas (in. H,0) = 0.690 vin. H,O
460 = °F to °R conversion constant = 460
Vs = sample gas velocity (ft/sec) = 46.50 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 (ft%) = 64.00 g
Ve = sample gas velocity (ft/sec) = 46.50 ft/sec
60 conversion factor (sec/min) = 60 sec/min
Q, = volumetric flow rate at actual conditions.(acfm) = 178,542 acfm

14, Total flow of sample gas (scfm)

o F, ) 68+460

* 29.92 \ T, +460

Where _

Q. = volumetric flow rate at actual conditions (acfm) = 178,542 acfm
P = absolute sample gas pressure (in. Hg) = 29.16 in. Hg
29.92 = standard pressure (in. Hg) ’ = 29.92 in. Hg
Ts = average sample gas temperature (°F) = 2727  °F
68 = standard temperature (°F) = 68 °F
460 = °F to °R conversion constant = 460
Qs = volumetric flow rate at standard conditions, wet basis (scfm) = 125417 scfm

16. Dry flow of sample gas (dscfm)

Qmi = (Qs)(l—Bw)

Where
B. = proportion of water vapor in the gas stream by volume = 0.2742
Q, = volumetric flow rate at standard conditions, wet basis (scfm) = 125417 scfm
Qgg = volumetric flow rate at standard conditions, dry basis (dscfm) = 91,026 dscfm
Prapared by Clean Air Engi y Soff
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Wheelabrator
Clean Air Project No: 12218 EPA Method 1-4 Calculations
Unit 2 FF Outlet

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

Q.Tld7 (Qsld {20 9 O ]

209-7
Where:
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 91,026 dscfm
0, = praportion of oxygen in the gas stream by volume (%) = 8.4 %
20.9 = oxygen content of ambient air (%) = 20.9 %
7 = oxygen content of corrected gas (%) = 7.0 %
Qa7 = volumetric flow rate at STP and 7%0,, dry basis (dscfm) = 81,639 dscfm

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

sld -hr (Q std — min )(60)

Where
Qstg-min = volumetric flow rate, english units (#/min) = 91,026 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Qgtg-nr = volumetric flow rate, hourly basis (dscf/hr) = 5,461,545 dscf/hr

18. Metric Conversion of Gas Volumes (Qgy example)

60
Qsld —metric = (Q.\‘Id —english I—_J

35.31
Where:
Qsta-english = volumetric flow rate, english units (f*/min) = 91026  dscfm
35.31 = conversion factor (ft%/m?) = 3531 #/m>
60 = conversion factor (min/hr) = 60 min/hr
Qgta mevvic = volumetric flow rate, metric units (m>hr) = 154674  drystd m¥hr

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

B 32 + 460
QNomAaI - (Q std ~metric 68 + 460
Where:
Qsta.metrte = volumetric flow rate, metric units (dry std m>hr) = 154,674  drystd mhr
32 = normal temperature (°F) = 32 °F
68 standard temperature (°F) = 68 °F
460 = standard temperature in Rankine (68°F) = 460
Quormal = volumetric flow rate, metric units (dry Nm%hr) = 144,128  dry Nm¥hr

Prapared by Clean Air Enginoering Propriolary
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Wheelabrator

Clean Air Project No: 12218 EPA Msthod 1-4 Celculations

Unit 2 FF Outlet

20. Percent isokinetic (%)

_ (0.09450)(T; + 460 )V, )

I =
@) &5 ko)X - 5,)
Where:
D, = diameter of nozzle (in) = 0.275 in.
B, = proportion of water vapor in the gas stream by volume = 0.2742
P = absolute sample gas pressure (in. Hg) = 29.16 in. Hg .
Ts = average sample gas temperature (°F) = 272.7 °F
Vet = volume of gas sample through the dry gas meter at standard = 74.286 dscf
conditions (dscf) .
Ve = sample gas velocity (ft/sec) = 46.50 ft/sec
e = total sampling time (min) = 125 min
0.0945 = conversion constant = 0.0945
460 = °F {0 °R conversion constant = 460
1 = percent of isokinetic sampling (%) = 101.36 %
21. Alternative Method 5 Post-Test Meter Calibration Factor
v, _ Vg 10.0319X(T, +4Asg(2s.96) WAH),,
m ———
Where (AHg)(F, + B, 6)(Md)
e = total sampling time (min) = 125 min
Vi = volume of gas sample through the dry gas meter at meter = 77.75 def
conditions (dcf)
T = average dry gas meter temperature (°F) = 95.46 °F
AHg = dry gas meter orifice coefficient = 1.7992
Poar = barometric pressure {(in. Hg) = 29.90 in. Hg
AH = average pressure drop across meter box orifice (in. H,0) = 1.264 in. HO
My = dry molecular weight of sample gas {Ib/lb-mole) = 30.07 Ibfib-mole
\/AHavg = average of square root of pressure drop across meter orifice = 1.124 vin. H,0
0.0319 = conversion constant = 0.0319
28.96 = molecular weight of ambient air (Ib/Ib-mole) = 28.96 Ibflb-mole
13.6 = conversion factor (in. H,Ofin. Hg) = 13.6 in.H,Ofin. Hg
460 = °F to °R conversion constant = 460
Yea = alternative Method 5 post-test meter calibration factor = 1.0160
Proparod by Clean Alr Engi ing P Y
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LOGIC FOR TREATING DETECTION LIMITS

(mercury only)

1. Logic for Determining Total Blank {myq,.g) from 5 Fractions

CASE 1 CASE 2

All 5 fractions are D. 1 to 4 fractions are ND
Rule
ND=0 mygus=SumD, 1-5 Mrggee = Sum D
ND=1x Myotala = Sum D, 1-5 Mroald = Sum D

ND=0.5x Mygye =Sum D, 1-5 Mrotaes = Sum D

2. Logic for Determining Total Sample (Myua.s) from § Fractions

CASE 3
All 5 fractions are ND

Mroars = < Sum ND
MTgare = < Sum ND
Mygare = < 0.5 Sum ND

All 5 fractions are ND

Mrgars = < Sum ND

CASE 1 CASE 2 CASE 3
All 6 fractions are D. 1 to 4 fractions are ND
Rule
ND=0 mMrgas =SumD, 1-5 Mygars = Sum D
ND=1x  Mrgas = Sum D, 1-5 Mroars = < [Sum D + Sum ND] mrgas = < Sum ND

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

Mrgrars = < [SUMD+0.5 SUMND myga.s = < 0.5 Sum ND

3. Logic for Determining Maximum Allowable Blank Correction (my.p.an0w)

CASE 1 CASE 2 CASE 3 CASE 4
Ali 5 fractions are D. 1 to 4 sample fractions are ND All 5 fractions are ND Any fype of fractions
Mrgers = D Mg = D Mrouls = D Mroers = ND
Rule
ND=0 Mygaes = M29 Rule M.p.allow = M29 Rule’ Mir.g-atiow = 0 M7.g.aliow = 0
‘ ND=1x  Myg.aow = M28 Rule M1.g.a10w = M29 Rule’ M7 patow = 0 MT.g.aliow = 0
ND=0.5x M1g.anow = M29 Rule Mr.g.300w = M29 Rule' M1.g.aiow = 0 Mr.gatow = 0
* M29 rule using only detected sample quantities for logica! comparisons.
4. Logic for Determining Blank-Corrected Sample Amount (m,)
CASE 1 CASE 2 CASE 3 CASE 4
All 5 fractions are D. 1 to 4 sample fractions are ND All 5 fractions are ND Any type of fractions

MTgats - MTB-aton > MIN(MDL)  Mirgas - Mrg.atew > MIN(MDL)

Rule
ND=0 my= Mygals © MT.Beallow Mp = Metal-g = MT-5-glow
ND=1x Mg = Myguas - MT.Boatiow My, = < [Mygg.s - My.g-allow)

ND=0.5x Mj = Mygals - MT-B.atiow Mg = < [Mrgars - My.g.aiow)

Definitions and Notes

MTotat-5 = MTa.gliow < MIN(MDL,

»

Miroars ANA MT.p.oiow aNYHing

M, = < Mrges my = < MIN[MDL]
g = < MIN(MDL)

m, = < MIN[MDL]

Mg = < Mrgas

My = < Mo

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 Cloan Air
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Wheelabrator
Clean Air Project No: 12218 USEPA Method 29 {Mercury) Mercury Analyte Calculations

Unit 2 FF Outlet

USEPA Method 29 (Mercury)
Mercury Analyte Calculations

Sample data taken from Run 1

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

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

101113 085431
M

1. Total blank amount (ug)

M otat- =2.M"M 8
i=t
Where:
Myp.p = mercury amount in blank for Fraction 1b = <0.1000 Hg
M2y = mercury amount in blank for Fraction 2b = <0.2000 [Ve]
M3,.5 = mercury amount in blank for Fraction 3a = <0.2000 ug
Maps = mercury amount in blank for Fraction 3b = <0.5000 ug
M3c.s = mercury amount in blank for Fraction 3c = <0.4000 ug
Mictats = total amount of mercury in blank = <1.4000 ug
2. Total sample amount (ug)
"
m 1otel =S = m i-§
i=1
Where:
Mip.s = mercury amount in sample for Fraction 1b = 0.1344 pg
May.s = mercury amount in sample for Fraction 2b =  11.9109 pg
Ma,.s = mercury amount in samgple for Fraction 3a = «<0.2000 ug
M3p.s = mercury amount in sample for Fraction 3b = <0.5000 ug
Myes = mercury amount in sample for Fraction 3¢ = 1.1783 ug
Myotals = total amount of mercury In sample = 13.2236 Hg
3. Aliowable biank correction (ug)
mT—H—aIlmr = mlalal—B ‘f mloml-B < 06
m T —-8-allow = W [06’ Aﬂ]v (Wl 1otal -8 2 005 x mmml—S )] If mlaml—ﬂ > 06
Where:
Mhotalg = total amount of mercury in blank = <1.4000 ug
Mygials = total amount of mercury in sample = 13.2236 Mg
0.05 X Mygies = 5% of Mgrars = 0.6612 ug
MAX = arithmetic operator that returns the maximum of two values
MIN = arithmetic operator that returns the minimum of two values
M-8 aliow = total aliowable blank correction = 0.0000 ug

NOTE: In this case, the second crileria applies.

pared by Clean Alr Engincering ftv
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Wheelabrator
Clean Air Project No: 12218 USEPA Methad 29 (Mercury) Mercury Analyte Calculations

Unit 2 FF Qutlet

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

mn = mlor(-u’-S - ’nT-B—allaw
Where:
Miotals = total amount of mercury in sample = 13.2236 ug
M1.B-allow = total allowable blank correction = 0.0000 pg
m, = total mercury in sample corrected for allowable blank = 13.2236 ug

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

=| 25 Y )
m,_; - m,
mlalal—S

Where:
m, = total mercury in sample corrected for allowable blank = 13.2236 Hg
Myp.s = mercury amount in sample for Fraction 1b = 0.1344 [¥s]
Migp.s = mercury amount in sample for Fraction 2b = 11.9109 Hg
Ma,.s = mercury amount in sample for Fraction 3a = <0.2000 ug
Map.s = mercury amount in sample for Fraction 3b = <0.5000 ug
Mac.s = mercury amount in sample for Fraction 3¢ = 1.1783 ug
Mygtals = total amount of mercury in sample = 13.2236 ug
Mp1b = mercury corrected for blank - prorated for Fraction 1b = 0.1344 Hg
Mp2p = mercury corrected for blank - prorated for Fraction 2b = 11.9109 Hg
Mn.3a = mercury corrected for blank - prorated for Fraction 3a = <0.2000 ug
Mp.ap = mercury corrected for blank - prorated for Fraction 3b =  <0.5000 s}
Mpac = mercury corrected for blank - prorated for Fraction 3¢ = 1.1783 Ug

Prepared by Clean Air Engineering Proprictary Scftware
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Wheelabrator P
Clean Air Project No: 12218

USEPA Method 29 (Mercury) Mercury Sample Calculations
Unit 2 FF Outlet ‘

USEPA Method 29 (Mercury)
Mercury Sample Calculations

Sample data taken from Run 1

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

101113 085647
1. Mercury concentration (lb/dscf) MM
m, Y 2.205x107
Cy = 3
Vnmd 10
Where:
m, = mercury collected in sample (total ug) = 13.2236 Hg
Vinstd = volume metered, standard (dscf) = 74,2864 dscf
2.205x10° = conversion factor (Ib/g) = 2.205E-03 lb/g
105 = conversion factor (ug/g) = 1.0E+06  pg/g
Cu = mercury concentration {ib/dscf) = 3.9251E-10 Ilb/dscf
2. Mercury concentration (ug/dscm)
m ‘
C,, =( " )(35.31)
14
msid
Where:
m, = mercury collected in sample (total pg) = 13.2236 Hg
Vinstd = volume metered, standard (dscf) = 74.2864 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Cad = mercury concentration (ug/dscm) = 6.2855E+00 pg/dscm
3. Mercury concentration {mg/dscm)
m 35.31
V... N\ 1000
Where:
m, = mercury collected in sample (total pg) = 13.2236 Mg
Vinsig = volume metered, standard (dscf) = 74.2864 dscf
35.31 = conversion factor (dscfidscm) = 35.31 dscf/dscm
1000 = conversion factor (g/mg) = 1000 pg/mg
Css = mercury concentration (mg/dscm) = 6.2855E-03 mg/dscm
Prepared by Ciaan Afr Engi ng Propri Soh
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Wheelabrator

Clean Air Project No: 12218
Unit 2 FF Outlet

4. Mercury concentration {(pg/Nm3 dry)

c sd

Where:
m,
Vms!d
35.31
68
32
460

Cua

_{_m, (35'31{68 + 460 )
v 32 + 460

nistd

= mercury collected in sample (total pg}
= volume metered, standard (dscf)
conversion factor (dscf/dscm)
standard temperature (°F)

nomal temperature (°F)

°F to °R conversion constant

= mercury concentration (ug/Nm3 dry)

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

C:d.\'

Where:
Ceu
x
O,
20.9

csdx

-c, 20.9 - x
20.9 - 02

= mercury concentration (Ib/dscf)

= oxygen content of corrected gas (%)

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

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

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

C

sdy

Where:
Csa

b4
Co;

Csdy

= C:d 7
co,

= mercury concentration (Ib/dscf)
= carbon dioxide content of corrected gas (%)
= proportion of carbon dioxide in the gas stream by volume (%)

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

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

c

a

Where:
Csd
Qsld
Qa

Ca

Preparod by Cloan Alr

0]
-.(%]

= mercury concentration {lb/dscf) .
= volumetric flow rate at standard conditions, dry basis (dscfm)
= volumetric flow rate at actual conditions (acfm)

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

Softy

$S Metaks-1 Version 2008-12¢

Y

Copyright © 2008 Clean Air Engincering Inc.

u

u

USEPA Mealhod 29 (Mercury) M

y Semple Calcul
13.2236 Hg
74.2864 dscf

35.31 dscf/dscm

68 °F

32 °F

460
6.7454E+00 pg/Nm® dry
3.9251E-10 Ib/dscf

7.0 %

84 %

20.9 %
4.3764E-10 Ib/dscf @ x%0,
3.9251E-10 Ib/dscf

12.0 %

10.8 %
4.3612E-10 Ib/dscf @ y%CO;
3.9251E-10 Ib/dscf
91,026 dscfm
178,542  acfm
2.0011E-10 Ib/acf



Wheelabrator
Clean Air Project No: 12218 USEPA Method 29 (Merctry) Mercury Sample Calcufations
Unit 2 FF Outlet ‘

8. Mercury emission rate (Ib/hr)

x -3
Elblhr =[ “ J(z'zos 10 ](Qsld )(60)

6
Vm.ml 10
Where:
mp = mercury collected In sample (total pg) = 13.2236 ug
Venstd = volume metered, standard (dscf} = 74,2864 dscf
2.205x 10 = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 uglg
Qa = volumetric flow rate at standard conditions, dry basis (dscfm) = 91,026 dscfm
60 = conversion factor (min/hr) = 60 min/hr
R Ewmhr = mercury emission rate (Ib/hr) = 2.1437E-03 Ib/hr

9. Mercury emission rate (g/s)

m, Q:/zl

Eg/s =|
Vs N10°Y60)
Where:
m, = mercury collected in sample (total ug) = 13.2236 ug
Venste = volume metered, standard (dscf) = 74.2864 dscf
Qqg = volumetric flow rate at standard conditions, dry basis (dscfm) = 91,026 dscfm
10° = conversion factor (ug/g) = 1.0E+06 pglg
60 = conversion factor (sec/min) = 60 sec/min
Egs " = mercury emission rate (g/s) = 2.7006E-04 gis
10. Mercury emission rate (Ton/yr)
m, | 2.205x 107 Cap
ET/yr = v 10° (erd X60 _2_00—0
msid N
Where:
m, = mercury collected in sample (total pg) = 13.2236 ug
Vinstd = volume metered, standard (dscf) = 742864 dscf
2.205 x 10® = conversion factor (Ib/g) =  2208E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06 pg/g
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 91,026 dscfm
60 = conversion factar (min/hr) = 60 min/hr
Cap = capacity factor for process (hours operated/year) = 8,760 hours/yr
2000 = conversion factor (Ib/Ton) = 2000 1b/Ton

Eqpr mercury emission rate (Ton/yr) 9.3894E-03 Tonfyr

repartd by Clean Air Engineoring Propriotary Sof
SS Melals-1 Varsion 2006-12¢

Copyright © 2005 Clean Air Engineering tnc.



Wheelabrator
Clean Air Project No: 12218 USEPA Method 29 (Mercury) Mercury Semple Celculations
‘ Unit 2 FF Outlet

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

m 2.205 %1073 20.9
E =|Tn F
Fd (me, J( 10¢ J( ")(20.9 - on

Where:
My = mercury collected in sample (total ug) = 13,2236 Yo
A\ = volume metered, standard (dscf) = 74.2864 dscf

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

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

Fg = ratio of gas volume to heat content of fuel {(dscf/MMB{u) = 9,570 dscf/MMBtu
0, = proportion of oxygen in the gas stream by volume (%) = 8.4 %

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

Era = mercury emission rate - Fd-based (Ib/MMBtu) = 6.2973E-06 ib/MMBtu

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

m, ) 2.205x107 100
e e B
mstd 2

Where:

M, = mercury collected in sample (total pg) = 132236 Hg

Vinstd = volume metered, standard (dscf) = 742864  dscf

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

108 = conversion factor {ig/g) = 1.0E+06 pglg
‘ Fe = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 1,820 dscffMMBtu

CO, = proportion of oxygen in the gas stream by volume (%) = 10.8 %

100 = conversion factor = 100

Ege = mercury emission rate - Fc-based (Ib/MMBtu) = 6.6145E-06 Ib/MMBtu

Propared by Clean Alr Enginearing Preprictary Software
S5 Metals-1 Version 2006-12¢

Copyright © 2006 Clean Air Enginoering Inc.
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Wheelabrator
Clean Air Project No: 12218
Unit 2 FF Outlet

Run No.

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

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

Sampling Conditions

AH
)

Dry gas meter cormection factor

Pitot tube coefficient

Static pressure (in. H;0}

Sample location area (fi%)

Baromelric pressure (in. Hg)

Nozzle diameter (in.}

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

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

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

Sample temperature (°F)

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

Fiow Resuits

Vusa  Volume of water collected (ft%)

Ve Volume metered, standard (dscf)

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

Py Vapor pressure, aclual {in. Hg)

Buo Moisture measured in sample {% by volume)

Bye Saturated moisture content (% by volume)

By Actual water vapor in gas (% by volume}

vAP  Velocity head (Vin. H,0)

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

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

Vs Velocity of sample (f/sec)

%I Isokinetic sampling (%)

Q, Volumetric flow rate, actual (acfm)

Q, Volumetric flow rate, standard (scfm)

Qqa Volumetric flow rate, dry standard {dscfm)

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

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

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

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

Q, Volumetric flow rate, actual (mhr)

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

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

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

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

Qu  Volumetric flow rate, dry normal (Nm%/hr)

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

Average includes 4 runs.

Praparod by Cloan Ak Engincoring Proprialasy Software
SS ISOKINETIC Version 2008-130

C 2006 Clean Alr Inc.

1

Sep 26
10:06
12:27

1.0031
0.8140
-10.0000
64.0000
29.90
0.2750
8.4333
10.8000
80.7667
§96.40
77.7500
95.4600
2726800
1.2640
125.0

28.0666
74.2864
29.1647
29.1647
27.4214
100.0000
27.4214
0.6895
30.0653
26.7569
46.4953
101.3626
178,542
125,417
91,026
81,639
10,712,506
7,525,003
5,461,645
303,384
213,113
164,674
138,725
198,582
144,128
129,266

2

Sep 25
12:45
15:14

1.0031
0.8140
-10.0000
64.0000
29.90
0.2750
8.7333
10.6000
80.6667
612.20
78.8300
97.7800
272.0000
1.2840
125.0

28.8101
75.0087
29.1647
29.1647
27.7504
100.0000
27.7504
0.7053
30.0453
26.7027
47.5828
100.3712
182,718
128,469
92,819
81,244
10,963,068
7,708,164
5,569,119
310,481
218,300
157,721
138,053
203,416
146,967
128,640

3

Sep 26
07:41
09:58

1.0031
0.8140
-11.0000
64.0000
29.90
0.2750
8.5333
10.6000
80.8667
603.70
75.8100
92.8200
286.0000
1.1880
125.0

28.4101
72.7652
29.0912
20.0912
28.0801
100.0000
28.0801
0.7026
30.0373
26.6572
47.9528
99.1669
184,139
126,719
91,136
81,083
11,048,340
7,603,120
5,468,157
312,896
215,325
154,861
137,778
200,644
144,303
128,384

4

Sep 26
10:18
12:40

1.0031
0.8140
-11.0000
64.0000
28.90
0.2750
8.5000
10.5333
80.9667
621.30
76.8000
99.1400
285.3200
1.2280
125.0

29.2384
72.8894
29.0812
29.0912
28.6292
100.0000
28.6292
0.6867
30.0253
26.5826
46.9119
102.2284
180,142
124,081
88,557
78,001
10,808,494
7,444,851
5,313,449
306,103
210,843
150,480
134,241
196,467
140,220
125,088

Average

29,5000

8.5500
10.6333
80.8167

279.0000

28.6313
73.7374
291279
29.1279
27.9703
100.0000
27.9703
0.6960
30.0433
26.6748
47.2357
100.7823
181,385
126,171
90,884
80,742
10,883,102
7,570,285
5,453,067
308,216
214,395
154,434
137,199
198,777
143,904
127,845

101113 080148
MMQK



Wheelabrator
Clean Air Project No: 12218
Unit 2 FF Qutlet
USEPA Method 29 (Mercury)
Mercury (Hg) Emission Parameters

Run No. . 1 2 3 4 Average

Date (2013) Sep 25 Sep 26 Sep 26 Sep 26
Start Time (approx.) 10:06 12:45 07:41 10:18
Stop Time (approx.) 12:27 15:14 09:58 12:40
Process Conditions
Ry Steam Production Rate - (Klbs/hour) 180.5 179.8 183.1 184.1 181.8
P, Fabric Filter Inlet Temperature - (°F) 280 283 292 292 287
Fy Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820 1,820
Cap Capacity factor (hoursfyear) 8,760 8,760 8,760 8,760 8,760
Gas Conditions
0, Oxygen {dry volume %) 8.4333 8.7333 8.5333 8.5000 8.5500
CO, Carbon dioxide (dry volume %) 10.8000 10.6000 10.6000 10.5333 10.6333
Te Sample temperature (°F) 2726800 272.0000 286.0000 285.3200 279.0000
By Actual water vapor in gas (% by volume) 27.4214 27.7504 28.0801 28.6292 27.9703
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 178,542 182,718 184,139 180,142 181,385
Q. Volumetric flow rate, standard (scfm) 125417 128,469 126,719 124,081 126,171
Qaa Volumetric flow rate, dry standard (dscfm) 91,026 92,819 91,136 88,557 90,884
Sampling Data
Vs  Volume metered, standard (dscf) 74.2864 75.0087 72.7652 72.8894 73.7374
%l Isokinetic sampling (%) 101.3626 100.3712 99.1669 102.2284 100.7823
Laboratory Data
Mq.y,  Fraction 1B (ug) 0.1344 0.1242 0.1150 <0.1000
Mapy  Fraction 2B (ug) 11.9109 21.1451 12.0615 10.6516
Masa  Fraction 3A (pg) <0.2000 <0.2000 <0.2000 <0.2000
Maan  Fraction 38 (ug) <0.5000 <0.5000 <0.5000 <0.5000
Mas.  Fraction 3C (ug) 1.1783 2.4750 0.4655 0.4625
My Total matler corrected for allowable bfanks {ug) 13.2236 23.7443 12.6420 11.1140
Mercury Results - Total
Cus Concentration {lb/dscf) 3.9251E-10 6.9800E-10  3.8309E-10  3.3621E-10  4.5245E-10
Coar Concentration @7% O, {Ib/dscf) 4.3764E-10  7.8744E-10 4.3059E-10 3.7688E-10  5.1064E-10
C..i2  Concentration @12% CO, (Ib/dscf) 43612E-10  7.9019E-10  4.3369E-10 3.8303E-10  5.1076E-10
C. Concentration {ib/acf) : 2.0011E-10  3.5458E-10  1.8960E-10 1.6528E-10  2.2739E-10
Caa Concentration {pg/dscm) 6.2855E+00 1.1178E+01 6.1347E+0D0 5.3840E+00 7.2454E+00
C.s;  Concentration @7% O, (pg/dscm) 7.0081E+00 1.2770E+01 6.8953E+00 6.0353E+00 8.1772E+00
Ce12  Concentration @12% CO, (ug/dscm) 6.9839E+00 1.2654E+01 6.9449E+00 6.1337E+00 8.1790E+00
Ce Concentration {mg/dscm) 6.2855E-03  1.1178E-02  6.1347E-03  5.3840E-03  7.2454E.03
C.sz  Concentration @7% O, (mg/dscm} 7.0081E-03 1.2770E-02 6.8953E-03 6.0363E-03  8.1772E-03
C.1z Concentration @12% CO, (mg/dscm) 6.9839E-03  1.2694E-02 6.9448E-03 6.1337E-03  8.1790E-03
Ca Concentration {(ug/m> (actual,wat)) 3.2045E+00 5.6781E+00 3.0362E+00 2.6468E+00 3.6414E+00
Ca  Concentration (Lg/Nm® dry) 6.7454E+00 1.1995E+01  6.5835E+00 5.7779E+00 7.7756E+00
C.r  Concentration @7% O, {(ug/Nm® dry) 75209E+400 1.3704E+01 7.3998E+00 6.4769E+00 8.7755E+00
C.iz  Concentration @12% CO, (ugNm® dry) 7.4949E+00 1.3580E+01 7.4631E+00 6.5825E+00 8.7775E+00
Ewn  Rate (Ib/hr) 2.1437E-03  3.8873E-03 2.0948E-03 1.7865E-03  2.4781E-03
Egts Rate (g/s) 2.7006E-04 4.8970E-04 2.6389E-04 2.2505E-04 3.1218E-04
Erye Rate {Ton/yr) 9.3884E-03 1.7026E-02 9.1752E-03 7.8247E-03  1.0854E-02
Erq Rate - Fd-based (Ib/MMBtu) 6.2073E-06 1.1475E-05 6.1959E-06 5.4232E-06 7.3478E-06
Er. Rate - Fe-based (Ib/MMBtu) 6.6145E-06 1.1985E-05 6.5776E-06 5.8093E-06 7.7465E-06

Propaied by Cloan Al Enginvoering Propralary Sofware
8S Matals-1 Version 2006-12c

Copyight @ 2008 Cloan Alr Enginearing Ino.



Wheelabrator
Clean Air Project No: 12218
Unit 2 FF Outlet

Run No.

USEPA Method 29 (Mercury)
Mercury (Hg) Emission Parameters (continued)
Separate Front Half Results

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

Mercury Results - Front Half

Cu
Capr
Csd12
Cq
Cu
Conr
Csdl!
Cuy
Cor
Csdlz
Ca
Cou
Comr

Concentration {ib/dscf)

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

Concentration (ug/dscm)
Concentration @7% O, {pg/dscm)
Concentration @12% CO, (ug/dscm)
Concentralion {mg/dscm)
Concentration @7% O, (mgfdscm)
Concentration @12% CO, (mg/dscm)
Concentration (ug/m® (actual,wet))
Concentration (pg/Nm”® dry)
Concentration @7% O, (ug/Nm® dry)
Concentration @12% CO, (pa/Nm?® dry}
Rate (Ibthr)

Rate (g/s}

Rate (Tonfyr)

Rale - Fd-based (Ib/MMBtu)

Rate - Fe-based (lb/MMBtu)

Prepond by Claan Ak Enginoering Proprintary Software
35 Motals-1 Varsion 2008-12¢

Copyright © 2008 Claan At Enginowing tnc.

1

Sep 25
10:06
12:27

3.9891E-12
4.4477E-12
4.4323E-12
2.0338E-12
6.3880E-02
7.1224E-02
7.0978E-02
6.3880E-05
7.1224E-05
7.0878E-05
3.2568E-02
6.8654E-02
7.6436E-02
7.6171E-02
2.1787E-05
2.7446E-06
9.5425E-05
6.4000E-08
6.7224E-08

Sep 25
12:45
15:14

3.6505E-12
4.1706E-12
4.1327E-12
1.8544E-12
5.8458E-02
6.6786E-02
6.6179E-02
5.8458E-05
6.6786E-05
6.6179E-05
2.9686E-02
6.2736E-02
7.1673E-02
7.1021E-02
2.0330E-05
2.5611E-06
8.9046E-05
6.0013E-08
6.2679E-08

Sep 26
07:41
09:58

3.4844E-12
3.9165E-12
3.9446E-12
1.7246E-12
5.5798E-02
6.2717E-02
6.3168E-02
5.5798E-05
6.2717E-05
6.3168E-05
2.7616E-02
5.9881E-02
6.7306E-02
6.7790E-02
1.9053E-05
2.4003E-06
8.3454E-05
5.6356E-08
5.9827E-08

4

Sep 26
10:18
12:40

<3.0251E-12
<3.3911E-12
<3.4484E-12
<1.4872E-12
<4.8443E-02
<5.4303E-02
<5,5189E-02
<4.8443E-05
<5.4303E-05
<5.5189E-05
<2.3815E-02
<5,1988E-02
<5.8277E-02
<5.9227E-02
<1.6074E-05
<2,0249E-06
<7.0404E-05
<4.8796E-08
<5.2270E-08

Average

<3.6373E-12
<3.9815E-12
<3.9890E-12
<1.7750E-12
<5.6645E-02
<6.3758E-02
<6.3878E-02
<5.6645E-05
<6.3758E-05
<6.3878E-05
<2.8424E-02
<6.0790E-02
<6.8423E-02
<6.8552E-02
<1.9311E-05
<2.4327E-06
<8.4582E-05
<5.7291E-08
<6.0500E-08

101113 085559
MMOKM



Wheelabrator
Clean Air Project No: 12218
Unit 2 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) Sep 25 Sep 25 Sep 26 Sep 26
Start Time {approx.) 10:06 12:45 07:41 10:18
Stop Time (approx.) 12:27 1514 09:58 12:40

Mercury Results - Impingers 1-3 Solution

C.y Concentration (Ib/dscf) 3.5354E-10 6.2159E-10  3.6550E-10  3.2222E-10  4.1571E-10
C.;7  Concentration @7% O, (Ib/dscf) 3.9419E-10  7.1015E-10  4.1082E-10  3.6120E-10  4.6909E-10
C.q1z Concentration @12% CO, (ib/dscf) 3.9283E-10  7.0369E-10 4.1377€-10 3.6709E-10  4.6934E-10
C, Concentration (Ib/acf) 1.8025E-10  3.1576E-10  1.8090E-10  1.5840E-10  2.0883E-10
C. Concentration (ug/dscm) 56615E+00 9.9540E+00 5.8529E+00 5.1600E+00  6.6571E+00
C.7  Concentration @7% O, {pg/dscm) 6.3124E+00 1.1372E+01 6.5787E+00 5.7841E+00 7.5118E+00
C.c1z Concentration @12% CO, (pg/dscm) 6.2906E+00 1.1269E+01 6.6260E+00 5.8784E+00  7.5159E+00
Cus Concentration (mg/dscm) 5.6615E-03 9.9540E-03 5.8529E-03 S5.1600E-03  6.6571E-03
C.;;  Concentration @7% O, (mg/dscm) 6.3124E-03  1.1372E-02 6.5787E-03 5.7841E-03  7.5118E-03
Cuaz  Concentration @12% CO, (mg/dscm) 6.2906E-03  1.1269E-02 6.6260E-03 5.8784E-03  7.5159E-03
Ca Concentration (ug/m® (actual,wet)) 2.8864E+00 5.0565E+00 2.8968E+00 2.5366E+00  3.3441E+0D
Cu Concentration (ug/Nm® dry) 6.0758E+00 1.0682E+01 6.2812E+00 5.5375E+00  7.1442E+00
C.r  Concentration @7% O, (Lg/Nm® dry) 6.7743E+00 1.2204E+01 7.0600E+00 6.2074E+00 8.0615E+00
Curz  Concentration @12% CO, (ug/Nm® dry) 6.7508E+00 1.2093E+01 7.1108E+00 6.3086E+00 B.0658E+00
Epmr  Rate (lo/hr) 1.9300E-03 3.4617E-03 1.9986E-03 1.7121E-03  2.2758E-03
Egs Rate (g/s) 24325E-04 4.3610E-04 25178E-04 2.1569E-04  2.B670E-04 .
Ery  Rate (Tonlyr) 8.4573E-03  1.5162E-02 8.7539E-03 7.4991E-03  9.9682E-03
Era Rate - Fd-based (Ib/MMBtu) 56722E-06 1.0219E-05 5.9114E-06 5.197S5E-06  6.7499E-06
Er. Rate - Fe-based (Ib/MMBtu) 5.9579E-06 1.0673E-05 6.2755E-06 5.567SE-06  7.1184E-06
101113 085559
MMAK_M

Preparod by Clean Aic Englnecring Proprietary Seftware
S5 Melals-1 Vorsion 2006-12¢ .

Capyright © 2008 Clean Ar Engineering tnc,



Wheelabrator
Clean Air Project No: 12218
Unit 2 FF Qutlet

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

Run No.

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

Mercury Results - Impinger 4 Scolution
Caa Concentration (Ib/dscf)
(o Concentration @7% O, (lb/dscf}
C.i12  Concentration @12% CO, (Ib/dscf)
C. Concentration (Ib/acf)
C.a  Concentration (ug/dscm)
C.7  Concentration @7% O, (ug/dscm)
C.i2 Concentration @12% CO, (ug/dscm)
C.i  Concentration (mg/dscm)
C.y  Concentration @7% O, (mg/dscm)
C.12 Concentration @12% CO, {(mgfdsem)
Ca Concentration (ug/m® (actual,wet))
Cu  Concentration (ug/Nm?® dry)
C.z  Concentration @7% O, (Wg/Nm® dry)
Cuz  Concentration @12% CO, (ug/Nm® dry)
Epw  Rate (Ib/hr)
Eg.  Rate(gfs)
Ery  Rate (Tondyr)
Ers  Rate - Fd-based (Ib/MMBIu}
Ee. Rate - Fc-based (Ib/MMBtu)

Prapared by Ciean Air Enginsering Propristary Softwero
SS Melals-1 Version 2008-12¢

Copyighl © 2006 Cloan Alr Enginsaring Inc.

Sep 25
10:06
12:27

<5.9365E-12
<6.6190E-12
<6.5981E-12
<3.0266E-12
<9.5064E-02
<1.0599E-01
<1.0563E-01

© <9.5064E-05

<1.0599E-04
<1.0563E-04
<4.8467E-02
<1.0202E-01
<1.1375E-01
<1.1336E-01
<3.2422E-05
<4,0844E-06
<1.4201E-04
<9.5244E-08
<1.0004E-07

Sep 25
12:45
15:14

<5.8793E-12
<6.7169E-12
<6.6558E-12
<2.9866E-12
<9.4149E-02
<1.0756E-01
<1.0658E-01
<9.4149E-05
<1.0756E-04
<1.0658E-04
<4.7827E-02
<1.0104E-01
<1.1643E-01
<1.1438E-01
<3.2743E-05
<4.1248E-06
<1.4341E-04
<9.6653E-08
<1.0095E-07

Sep 26
07:41
09:58

<6.0606E-12
<6.8120E-12
<6.8610E-12
<2,9996E-12
<9.7052E-02
<1.0809E-01
<1.0987E-01
<9.7052E-05
<1.0909E-04
<1.0987E-04
<4.8034E-02
<1.0415E-01
<1.1707E-01
<1.1791E-01
<3.3140E-05
<4.1749E-06
<1.4515E-04
<9.8021E-08
<1.0406E-07

4

Sep 26
10:18
12:40

<6.0503E-12
<6.7822E-12
<6.8927E-12
<2.9743E-12
<9.6887E-02
<1.0861E-01
<1.1038E-01
<9.6887E-05
<1.0861E-04
<1.1038E-04
<4.7629E-02
<1.0398E-01
<1.1655E-01
<1.1845E-01
<3.2148E-05
<4.0499E-06
<1.4081E-04
<9.7591E-08
<1.0454€-07

Average

<5.9817E-12
<6.7325E-12
<6.7514E-12
<2,9968E-12
<9.5788E-02
<1,0781E-01
<1.0811E-01
<9,5788E-05
<1.0781E-04
<1.0811E-04
<4.7989E-02
<1.0280E-01
<1.1570E-01
<1.1603E-01
<3.2613E-05
<4.10B5E-06
<1.4285E-04
<9.6877E-08
<1.0240E-07

101113 085558
MMQK M



Wheelabrator
Clean Air Project No: 12218
Unit 2 FF Outlet

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

Run No. 1 2 3 4 Average
Date (2013) Sep 25 Sep 25 Sep 26 Sep 26
Start Time (approx.) 10:06 12:45 07:41 10:18
Stop Time (approx.) 12:27 15114 09:58 12:40

Mercury Results - Filtered Permanganate Solution

Ce Concentration (Ib/dscf) <1.4841E-11 <1,4698E-11 <1.5151E-11 <1.5126E-11 <1.4954E-11
Cs7  Concentration @7% O, (Ib/dscf) <1.6548E-11 <1.6792E-11 <1.7030E-11 <1.6955£-11 <1.6831E-11
C.iz  Concentration @12% CO; (Ib/dscf) <1,.6490E-11 <1.6640E-11 <1.7153E-11 <1.7232E-11 <1.6879E-11
C, Concentration (Ib/acf) <7.5665E-12 <7.4666E-12 <7.4989E-12 <7.4358E-12 <7.4919E-12 3
Cea Concentration {(ug/dscm) <2.3766E-01 <2.3537E-01 <2.4263E-01 <2.4222E-01 <2.3947E-01
Cse7  Concentration @7% O, (ug/dscm) <2.6499E-01 <2.6891E-01 <2.7271E-01 <2.7152E-01 <2.6953E-01
C.siz  Concentration @12% CO, (ug/dscm) <2.6407E-01 <2.6646E-01 <2.7468E-01 <2.7594E-01 <2.7029E-01
Cea Concentration {mg/dscm) <2.3766E-04 <2.3537E-04 <2.4263E-04 <24222E-04 <2.3947E-04
C.r  Concentration @7% O, (mgidscm) <2.6499E-04 <2.6891E-04 <2.7271E-04 <2.7152E-04 <2.6953E-04
C.aiz  Concentration @12% CO; {(mg/dscm) <2.6407E-04 <2.6646E-04 <2.7468E-04 <2.7594E-04 <2.7029E-04
Cs Concentration (pg/m’ (actual,wet)) <1.2117E-01 <1.1957E-01 <1.2008E-01 <1.1907E-01 <1.1997E-01
Cus Concentration (yg/Nm® dry) <2.5505E-01 <2.5260E-01 <2.6038E-01 <2.5994E-01 <2.5699E-01
Cwr  Concentration @7% O, (ug/Nm® dry) <2,8438E-01 <2.8858E-01 <29267E-01 <2.9138E-01 <2.8925E-01
Curz  Concentration @12% CO, (pg/Nm® dry) <2.8339E-01 <2.8596E-01 <2.9477E-01 <2.9613E-01 <2.9006E-01
Epm  Rate (Ib/hr) <8.1056E-05 <B.1857E-05 <8.2851E-05 <8.0369E-05 <8.1533E-05
Ege Rate (gfs) <1.0211E-05 <1.0312E-05 <1.0437E-05 <1.0125E-05 <1.02T1E-05
Era  Rate (Tonir) <3,5502E-04 <3.5853E-04 <3.6280E-04 <3.5202E-04 <3.5712E-04
Erq Rate - Fd-based (Ib/MMBtu) <2.3811E-07 <2.4163E-07 <2.4505E-07 <2.4398E-07 <2.4219E-07
Eg. Rate - Fc-based (Ib/MMBtu) <2,5010E-07 <2.5237E-07 <26015E-07 <2.6135E-07 <2.5599E-07
Mercury Results - HCI Rinse + HCVMnO2 Precipitate
(o Concentration (Ib/dscf) 3.4976E-11 7.2756E-11 1.4107E-11 1.3990E-11 3.3957E-11
C.ar Conceniration @7% O, (Ib/dscf) 3.8997E-11 8.3121E-11 1.5856E-11 1.5683E-11 3.8414E.11
C.a2  Concentration @12% CO; (Ib/dscf} 3.8862E-11  B8.2365E-11  1.5970E-11  1.593BE-11  3.8284E-11
C, Concentration (Ib/acf) 1.7832E-11  3.6959E-11  6.9820E-12 6.8776E-12  1.7163E-11
Cu Concentration (pg/dscm} 5.6009E-01 1.1651E+00 2.2590E-01  2.2403E-01  5.4378E-01
[ Concentration @7% O, (pg/dscm) 6.244BE-01  1.3311E+00 2.5391E-01 2.5113E-01 6.1515E-01
Csu12  Concentration @12% CO, (ugfdscm} 6.2232E-01 1.3190E+00 2.5574E-01  2.5523E-01  6.1306E-01
Cu Concentration {(mg/dscm) . 5.6009E-04  1.1651E-03  2.2590E-04 2.2403E-04 5.4378E-04
C.sz  Concentration @7% O, (mg/dscm) 6.2448E-04  1.3311E-03 25391E-04 2.5113E-04 6.1515E-04
C.az  Concentration @12% CO, (mg/dscm) 6.2232E-04  1.3190E-03  2.5574E-04 2.5523E-04 6.1306E-04
Ca Concentration (ug/m® (actual,wet)) 2.8555£-01  5.8185E-01  1,9181E-01  1.1013E-01  2.74B4E-01
Caa Concentration (ug/Nm? dry) 6.0107E-01 1.2503E+00 2.4243E-01  2.4043E-01- 5.8357E-01
Cur  Concentration @7% O, (ugINm® dry) 6.7018E-01 1.4285E+00 2.7249E-01 2.6951E-01  6.6016E-01
C.z  Concentration @12% CO, (pg/Nm® dry) 6.6785E-01 1.4155E+00 2.7445E-01 2.7390E-01  6.5792E-01
Ewn  Rate (Ib/hr) 1.9102E-04 4.0518E-04 7.7139E-05 7.4336E-05 1.8692E-04
Egn Rate (g/s) 2.4064E-05 5.1044E-05 9.7177E-06 9.3646E-06  2.3548E-05
Err Rate (Ton/yr) 8.3667E-04 1.7747E-03  3.3787E-04  3.2550E.04 8.1871E.04
Erq Rate - Fd-based (Ib/MMBtu) 5.6114E-07 1.1961E-06 2.2816E-07 2.2566E-07 5.5276E-07
Egc Rate - Fc-based (Ib/MMBlu) 5.8941E-07  1.2492E-06 2.4221E-07 2.4173E-07 5.8064E-07

Prapared by Cloan Al Engimeering Propristary Softwate
S5 Notle< Veralon 2008-12¢

Copyrighl © 2008 Clean Ak Engineering inc.
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
‘ POMPANO BEACH, FL CleanAir Project No: 12218-6

QA/QC DATA D

! 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: §g— (ﬁ%

Date: l 0 g Zj CieanAiﬁ

Revision 0, Final Report
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. Wheelabrator

Clean Air Project No: 12218
Unit 2 FF Qutlet
USEPA Method 29 (Mercury)
QA/QC Results

Run No. 1 2 3 4
Date (2013) Sep 25 Sep 25 Sep 26 Sep 26
Start Time (approx.) 10:06 12:45 07:41 10:18
Stop Time (approx.} 12:27 15:14 09:58 12:40
Total Duration of Test Run (min.) 141 149 137 142
Net Sampling Time (min.) 125 125 125 125

Sampling System Calibration Summary

Nozzle ID No: 0.275-1 0.275-1 0.275-1 0.275-1
D, 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: 0.8140 0.8140 0.8140 0.814
Meter Box ID. No: 66-20 66-20 66-20 66-20
Yq 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 1.7892 1.79982 1.7992 1.7982
Meter Box AH@ - Database 1.7992 1.7992 1.7892 1.7982
QAIQC
’ Final Leak Check
(a) 4% of Sampling Rate (cfm) 0.0249 0.0252 0.0243 0.0246
(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 0.0010 0.0010
Sample Volume
Minimum Volume Required (dscf) 30.00 30.00 30.00 30.00
Vs Actual Sample Volume (dscf) 74.286 75.009 72.765 72.889
Alternative Method 5 Post-Test Calibration (EPA ALT-009)
\/AH,V._, Average of Square Root of AH (in. W.C.) 1.1236 1.1330 1.0895 1.1075
Yoa Alternative Meter Calibration Factor 1.0160 1.0128 1.0085 1.0178 Average
Variation from full-test Y, (average < +5%) 1.3% 1.0% : 0.5% 1.5% 1.1%
Mean |Isokinetic Sampling Rate Variation
Minimum Allowable (%) a0 90 90 80
Maximum Allowable (%} 110 110 110 10
%l Actual Variation (%) 101.36 100.37 99.17 102.23
Point-by-Point Isckinetic Variation
Number of points <90% 1 2 0 1
Number of points >110% 2 2 0 2
Number of points <80% 0 0 0 0
Number of points >120% 0 a 0 Q
101113 08541%
MMQK
pared by Clean Alr [ is priolary Software

SS ISOKINETIC Version 2006-13¢

Gopyright © 2008 Clean Ak Englncaring Inc.



| Nozzle Calibration Sheet

Ciient  Whay Al NPT BevediProject Number 221 3
Calibrated by & [vaun/ . Unit 22— ',
Date '.-'f/ 1D~ ”//7,0)3‘= _[Runs =4

: Identification -, | . (inches). | " (inches)./ . (inches

0213~ 02035 102130 |0.2925 |o-0080
0-25-)  lo7s |- :

D313 -1 oS 02165 93116 | 0s00] [0:316%
@. 215 O L1Sd B21Se |8 1150 | 9000 [0S

5
&
XN
5
&
>
?
J
2
E
3
54

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

&

amvac. CleanAir.

ENGINEERING

CDSO0SANozzle.xis, August 2008
Copyright © 2004 Clean Alr Enginasring, Ine. Date



Clean Air Engineering - Meter Box Full Test Calibration P
Client: Source Reviewed By: R. REDEL Calibration Signature:
1D No: 66-20 Calibrated By: J. lvens Meter Box Yd: 1.0031
Dept No: 66 Date of Calibration: 03/12/13 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. H0 Barometric Pressure: 29.10 in. Hg
Standard Meter Mater Box Gas Std. Meter Meter Box Time Calibration
Gas Volume (ft) Volume (ft) Temperature (F) Temperature (F) (min.) Results
Vs Vu Tis Tos Tas T To Ta
Q AH AP Yas Initial Final Net Initial Final Net in Out Avg. In Qut Avg. ] Yy AH@
0.389 0.50 2120 | 10000 | 0000 | 5000 | 5.000 | 207.700 | 212.795 | 5.095 65.0 65.0 65.00 82.0 80.0 81.00 12.58 1.0069 1.7710
0.389 0.50 120 | 10000 | 0000 | so00 | 5000 [ 212.v95 | 217.883 | 5.088 65.0 65.0 65.00 82.0 79.0 80.50 12.57 1.0074 1.7714
0.663 1.50 150 | 10000 | 0000 | 10.000 | 10.000 | 231.600 | 241.831 | 10.231 65.0 65.0 65.00 86.0 800 83.00 1461 10033 17915
0.668 1.50 150 | 1.0000 | 0000 | 10.000 | 10000 | 241.831 | 262.068 [ 10235 | 65.0 65.0 65,00 86.0 80.0 83.00 14.61 1.0029 1.7915
= = TS ——— -
0.936 3.00 180 | 1.0000 | 0.000 | 10000 | 10.000 | 176.902 | 187.162 | 10.260 | €40 64.0 64.00 88.0 80.0 84.00 1047 0.9997 1.8331
0.935 3.00 -1.80 | 1.0000 | o0.000 | 10.000 | 10.000 | 187.162 | 197.433 | 10.271 84.0 64.0 64.00 88.0 80,0 84.00 10.48 0.9986 1.8366
Averages 1.00313 1.78918
Nomericlature Equations
Py  Barometric Pressure (In. Hg) Vds 7:’ +460 | A, +AP/13.6 Average YD vs. Average CFM
Q  FlowRate (cfm) Y, =Y, )= Vaguym Gauge
4H  Onfice Pressure differental (in. H;0) V, | T, +460 || P, +AH/13.6 1.0080 = Standard Gauge
4P Inlet Pressura Differential {in. H,0) Al ome {inHg) (in.Hg)
Vs  Gas Meter Volume - Dry (& %) v oo a5 50
Va  Standard Meter Volume - Dry () er 1'0020 04 | 100
Te ge Meter Box T e('F) 0.0319XA H) 7. +460)0 2 ajr 14.0 15,0
T,  Outlet Meter Box Temperature ( °F) AH@= ( X I-( gs ) g | 1.0000 19.0 200
Te.  Average Standard Meter Temperature ( 'F) F (T, +460) |. VaX¥s) e [ .9e0 = 24.0 250
Yo Mater Comection Factor (unitless), Y, 5Y,.20.02 : .90 1-
Yse  Standard Meter Correction Factar (unitless) .9up =
AH@  Orifice Pressure Diffsrential giving 0.75 cfm .380 659 934
of alr at 68°F and 20.92 in. Hg (In. H,0) Q= M’—) Average CFM
AH@S AH® 1202 (7, +460)(O) g
-] Duration of Run (minutes)
Calibration Reference Information (Standard Meter) Meter Box Pre-Calibration Inspection
Reference Used: Wet Test Meter Serial No: 11AGY Positive Leak Check: Pass  Electrical Check:  Pass
Calibralad By: Mantin Vaquero Date Calibratad: 7122j2012 Negative Laak Check: Pass Pyromaler Checl  Pass
Percent Error: 0.245% Calibration Due Date: 712372013 Vacuum Gauge Check  Pass YD Tolerance: Pass
(ﬁ % -
CleanAir.
fmiestvoiiribiess sonON S e [ngnearny « SI0W Wood SUaet, IL4ASET o H0.033077 o . chanircomn ENGINEERING



Meter Box - Pyrometer Calibration Sheet

Meter Box No: 66-20 Office: n/a
Calibrated by: J. lvens Client: n/a
Date: 312113 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

Tolerance = %2°F difference from reference setting.

Calibration Reference Information

Reference Used:

Calibration Report No:

Omega CL23A

1000164938

Calibrated By: __JH Metrology

Serial No:

T-226950

Date Calibrated:

10/18/2012

Calibration Due Date:

10/18/2013

CDS00SC-Mater Ful, Apdi 2004a
Copyright © 2004 Cimon Alr Engineering Ine,

Clean Air Enginettiag « 500 W. Wood Street, I 60067 «  £00.223.3877 4 www,cleanalr,com

&
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Sample Probe Calibration

1.D. Number: 66-8-1

Probe Type:

M5 with S-Type Pitot
Project Number: Browards

15-078-39 Pyrometer I.D. No: 80512890 Units: °F

Reference Type: Thermocouple Reference I.D. No:
% Difference*| Specification

Point No. Target Temp. | Reference Temp. | Indicated Temp. | Temp. Difference
1 Ambient 69 69 0 0.00%
2 200°F-250°F 248 249 -1 0.14%  [%Difference s 1.5
* Based on Absolute Temperature (Rankine)
YES

Does thermocouple assembly meet specifications?

Reference Pitot I.D. No: Wind Tunnel Reference Pitot Cp: 0.99
Pitot Side ‘A’ : Abs. Deviation Specification
Trial No. Reference AP Probe AP Probe C,s* | from Avg. Cﬂﬂ‘; 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 Prabe Cpa= 0.8145 0.0009

Specification

Abs. Deviation
Avg. C, Devlations s 0.01

. Pitot Side 'B’ :
Trial No. Reference AP Probe AP Probe gﬂﬂ' from Avg. Com™
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 Cpp= 0.8130 0.0019

Difference Specification

‘A' Average C, ‘B' Average C,
0.814 - 0.813 = IDifference] s 0.01

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

Does assembly meet
3 YES E——
specifications? values. If "No", Pitot must be replaced,
Ap
(S§7TD) . . e -
Deviation = |CP(S) -C, (AWB)’

CP(S) = Cr(sm) _Ap N
)

Date:  03/13/2013

Calibrated by: S DOOLEY

Probe Cp= 0.814

&

CleanAir

ENGINEERING

CD5002C-Pilot_TAL, Dec 2008
Copynght © 2008 Clean Alr Englinoering Inc.



Caliper Calibration Sheet

Calibrated by D.Leishman
Calibration Date June 17, 2013 Expiration Date June 18, 2014
Caliper ID 12156068
Standard Caliper ID 101460021

Inside Jaw Check

Standard Caliper Caliper Deviation
Setting (in) Reading (in) (AD)

0.150 O NS00 | ©0.0000
0.300 O.500% | O .000%

0.500 D, BCOD | ©.0CCO

Outside Jaw Check

Standard Caliper Caliper Deviatioh
Setting (in) Reading (in) (AD)

0.150 C\BOD | O.00C0
0.300 0. 300% | 0.0005
0.500 0.5000 | 0.C000

AD = maximum deviation between standard and caliper being calibrated

AD = 0.001 inch for every reading

&

| CleanAir.
QNQM ENGINETERING
Copyah 3004 Ciban A1 Exginpering 1c. Date_ {o [\ /13
D-8
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' WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL , CleanAir Project No: 12218-6

FIELD DATA _ E

| 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: _S3° (fa

Date:%i CleanAir.

Revision 0, Final Report
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®

TEST LOCATION: cFE Auiiet Mb/s TESTING METHOD: ZG( PAGE l_ OF 2-_
UNIT: 2> RUN: | FIELD DATA SHEET
Cross-Section of Test Location
Client wwwh// Project No. /22 Amb. Temp. (°F) ¥'7 |Bar. Press. 2999 [ Hg!hbar]
Plant 1), Pygwerd> [Date 7/28//3 Probe |.D. No. 66-§ - (
Meter Operator < wr T T Liner Material (% /g g
Probe Operator S D@/;_/;.’ @[UP] e = e
Meter Box [, {,~ Sample Box No. s \ Filter No. M
[MeterY, | 5.7 Meter AHg £, 7172 Thimble No. — /V/4
K Factor 2.5 /7716 |Pitot C, o.z[Li Duct Dimensions (in.) Qﬂo%‘l [ Nozzle Diameter d-'l-?g Nozzle 1.D. 27 Sk/
Leak Rate Before ) dpF[@MbILpm] @ (5 (in.Hg)| | Static Pres | Postien.|  GagElow SIY|First point
Leak Rate After §.00 5 Lpm] @ <7 (in.Hg) (in. H0) (in.) all the way
Pitot Leak Check Before; After: Good [W¥Bad [] "[0,0 [2-© of gage @L@t] [Start Time: JOSOL  [Stop Time: 1227 J
Minjpt | Velocity | Orifice | Gas SampleVolume | - stack | ProbeT,| Fifer Ty} cond. | DGM | DGM XAD Tr.
Traverse Head Setting Vm Temp. (°F) (°F) Temp. Inlet Outlet | pymp Tempg.
Nﬁ::f;le i AP AH  fnitvel. 4 Ts Set Points T. Toin Tf:om Vacuum fj’ b Notes
Elapsed | (in. H0) | (in. H:0) | pyg 0.920 | P |2ss| 25| P | | A | k)| SR
=] 5 9.2 | j.t | H23.61 1213 |2533|255] 4o €7 [ 8S |4 (8.7 L2
L) to |0A2 | (] 824,97 2231254 | 286 wo |F | 8 | 4 |27
2| /S5 OHS |l | 4a.57 270912531252 o | 90 | A | 4 | 3.9
Yl 2o 10,47] (2 432,50 1273]|25] 1252 51 7! 1AF 4 183
sl 28 10.50|.% LH3s. bW [2921253125315¢ 123 [B7T | 4 | R.L] szm22
2-1] 20 @43 |, 2 U29. 35 |272[ 254 252|157 1923 [®F]| S | QP
2| 25 |052],Y 442 8 273 ] 25| 2% 53 |94 |90 | & | @9
340 [0S0l W4s. 13 |292]250|25] (5% [ 95 |90 | S | QS
Hl 95 1060 [ H49.87 1293 | 25212521358 | g5 la/ | S |RQ .
5| %0 [O0S3] ) M4 Hs]aq 292 1292125257 | 96 (70 | S | @9 | us2.47
2~/ 55 pSo| ¢ s 1 1273 1251 1255(05F | 96°17J = 199
2] o 6B 15 | 4YSeIs [27z| zol2®|s59 | F97 192 | & | %1
\ 74,7900
Total puCANE RSy ) 31)s —
Rrerage | 02808 (1160 T AN \ 971300 &
" Sum of sq ooleys B sB frect bracketed units on data sheet.\/_/l,_ CieanA”;
2 W/"’ I°/"’72.(§ A/Qcﬁ’*&b ENGINEERING
pussenram bate.. B2z 2. 8/12
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 TESTING METHOD: 2 PAGE 2 oF 2

TEST LOGATION:  [=F 50,4/ MudoA3 <
UNIT: 2L RUN: | FIELD DATA SHEET
Cross-Section of Test Location
Client WAMQ@@’/ Project No. /22 & : Amb. Temp. (°F) |Bar. Press. [in. Hg] [mbar]
Plant A/ B2 yenvords [Date 9 /2 Probe [.D. No.
Meter Operator <Vt T Liner Material
Probe Oparator < Dov’[eo/ [N [UP]
Meter Box Sample Box No. Filter No.
Meter Y, Meter AHg Thimble No.
K Factor Pitot C,, Duct Dimiensions (in.) Nozzle Diameter Nozzle 1.D.
Leak Rate Before [cfm][Lpm] @ (in. Hg)f | Static Pres | Port Len. Gas Flow First point
Leak Rate Aiter [cfm][Lpm] @ (in. Hg) (in. H0) (in.) {In] {Out] all the way
Pitot Leak Check Before: [} [After: Good [1Bad [] of page [inj [Out] | [Start Time: [Stop Time: |
Minjpt | Velocity | Orifice | Gas SampleVolume | Stack | ProbeT,| Filter Ty} Cond. | DGM | DGM XAD Tsép
Travserse Head | Setting Vi Temp. (°F) (°F) Temp. Inlet Outlet Pump Tepp.
szr;zter ) . AP . AH Init. Vol. @L] Ts Set Points T. Train Tonout Vacuum / Notes
Eg;:::d (in.H0) | (in. H,0) a2 1 CF) 2S4| 256 P (°F) CF) | (in.Hg) (°F¢)j2—
2- 3| Ls [0-51{ /.3 [H°ss 272 251 | 232| o | /o |92 S [ 8.7
Yl 20 o0 /3 b5 /2 | X72| 262|\252| Go |3 |74 | S5 | 3.¢ .
Sl 725 64T 13 | Ll 20 | 273 250|252 | el /63195 | 5 | 82| Y°Z.&F
H-1| %o a4y | I\ 2,07 | 272 254|253 57 /o4 |95 | S | B9
-2| ¥5 loys|la | HXB3T M1 27325129 {53 | /04]9¢ | 5 [ .0
3l 70 (045 i | 47952 | 22721 2501254158 | 4l9e | 5 149
yl 95 1645 LA ] 481 M3 [ 292]2%°| 25| o | tos| 9¢ | 5 | @9 | Frkr2®
S| 4o oM7) 12 | UHFUbd |292]250]2%0] 6l | /os 96 | 5 | B7]
S-l] /05 648 13 | L FHN 7273] 256120 | 2 | (63|96 | S o] 12S.88
2 1o |646| L3 L7287 2%7, 25312572 | (023197 | S | ¢.%
3| /15 [OH 1 (.3 UWA5,62 [ 2732521 29)] 99 | ©3[972 | < [ 29
M| /20 [OSD | L3sig  BACAS | 272| 25| 2%0| S&| /03|98 S | &R
S| (2% | 0.S0] |.¥ 502,110 %6/17 255| 250 6\ /03q 77 S 183
Total | .Y Ho1\ 7
Average T | @%

CleanAir.

tNGI.ERING

" Sum of square roots.

F is, Fed 2002
Copyn, fean Air Engmucrng g

Circle correct bracketed units on data sheet.
QA/Q _
Date_| 5




o

TESTLOCATION: FF g thel
RUN:

UNIT: 2-

Mededs

"&
b i

2~

FIELD DATA SHEET

Client /e latwerfor

Project No. /22 /9

Cross-Section of Test Location

@

TESTING METHOD: 29 PAGE [/ OF 2.

Amb. Temp. (°F)$? "/ |Bar. Press. Zig‘ﬁlaing;@[mbar]

Pant A/ Brerods |Date /25 /72 { ] Probe.D.No. fg — 8 —/
Meter Operator R Pantecsr = T Liner Material
Probe Operator < D&;&}E @UP] T i
Meter Box b -Zo Sample Box No. M | D 3 \ Filter No.
Meter Y4 L0 { Meter AHg (., 1525 Thimble No.
K Factor 230" Z2-FH|Pitet C, Cl%'l':( Duct Dimensions (in.) DX 7(;? Nozzle Diameter /) 27 S 225~/
Leak Rate Beforey pg@me} @ /3 (in Hg) | Static Pres | Port Len. " Gas Flow First point
Leak Rate After ¢ ,00%fMDiLpm] @ <X (in. Ho) (in. H0) {in.) @{om] all the way
Pitot Leak Check Befo;:,mAfter: Goodlmd [ a/OD /2 of page @Out} [Start Time: /D :44,&§ |Stop Time:  J&. /4 —|
Min/pt Velocity Gas Sample Volume Stack |ProbeT,| Filter T;| cond. DGM DGcM |- - o=
Traverse Head Vi Temp. | (°F) CF) | Temp. Infet | Outlet
Nz?rl\rk:ter ’ ) AP Init. Vol @[L] Ts Sel Points T, Trin Ten out f Notes
ﬁf::’ (in. Hz0) 1; *%_%2 (°F) 7250 | 25,5 (°F) °F) °F) (°F%‘
£ s [o&S[) Fop M (272 (251 | 25310 (24 U [S- 189 -
2| ¢ |OHS| L2 44 1472 12531254157 199 191 |5 2.8 4pelhlls
3| /s 1050]/1.3 /2,62 |z72|251l2ss |56 |96 |92 | 5 Q.7 | °
Hl 20 [0S5( /3 S.7/ Z12 1251 lzs¢y |82 (97 |92 | 5 [3.B
S| 25 o523 [Z[4490 273 129229 | Ss |97 |92 | S 4.9 20000 g
4-1| 30 10.50]s3 | ZT23.30 [272]2511253 |56 /(o0 92 | S5 |95
z| 35 050 li3 {S52uLuY | 277212531 25| 37 | /o0 |93 | 5 |92
3| 40 (052 /2 | &84 N\ 2721252 2% | 57 |0l |94 | 5 [9.¢
1 45 165854 [ 532,95 | 27z/25z2] 25| bl ({62194 | S |7
51 so lpdd 11T 53580 | 277 252250 | 631/p2|9S | S |9/ - KXo
Al 25 1ol W% 163300 1272055 |20 157 12|75 | & | o
"z o |OoSU LY | SRl |27 |25 250|155 | 403|194 | S 9.0
_ %T_‘ r'D 20
Total % : A\ | o y
Average \|0 7053 Lk 0 L omp |\ 91,3400 @% .
V-SUm of 54 , 79 CIFeTe correct bracketed units on data sheet. CleanAl[;
et o, e ‘D/W QAIQE ° & (‘P') A 50 ]60//0 ENGINEERING

Copwithl i 2002 Clenn A Engmeen

1y Inc

DateZifpc />



M o

TESTLOCATION:  £ZF puted MLMS TESTING METHOD: 2§ PAGE 2 OF <
UNIT: 2 RUN: 2 FIELD DATA SHEET
- Cross-Section of Test Location
Client { st oelpedsertry |ProjectNo, f 22/ & Amb. Temp. (°F) |Bar. Press. 4. Hglhmbar]
Plant A/ Rrenwesrds |Date -7/25/,—; Probe I.D. No.
Meter Operator S Deoelers : T Liner Material
Probe Operator <7 D()DU”:/ [N] [UP]
Meter Box [p—-20 Sarnple Box No. Filter No.
MeterYy /Jep=( Meter AHg {79992 Thimble No.
K Factor PitotC, .¥ 14 Duct Dimensions (in.) Nozzle Diameter Nozzie 1.D.
Leak Rate Before Lpm] @ (in. Ho)| | Static Pres | Port Len. Gas Flow First point
Leak Rate After %\}me] @ (in. Hg) (in. H:0) (in.) [l;g [Out] all the way
Pitot Leak Check Before: [1 |After: Good [(1Bad [ of page fin] [Out) | [Start Time: |Stop Time: |
Minjpt | Velocity | Orifice | GasSampleVolume | stack |ProbeTy| Filter T cond. | DGM | DGM XAD TiAp
Traverse Head Setting Ve Temp. °F) {°F) Temp. inlet Outlet Pump Temp.
N‘:;'g; = AP aH | Init. Vol. @m Ts Set Points T. Ton | Tmew | Vacuum /7.2 Notes
ElTaiFr)::d (in. H0) | (in. H,0) €A | zsp| 2s8| P (°F) CF)y | (inHg) (°F)
3-3[ b5 [OS1 |13 | oM IO 272 {251 (25216 | o2 [ M | 5 %5
Ll 7o |pSsol (3| 5U0.9Y |27z (252 55 | w2l G4 ] S5 | 3%
S1 75 oM (B | SSie [ Z021252]| 252| s3 | ip2|A5 | s | GRA | a5352 28
2ot] 2 Ipg0|1, 5 | 594,%9 | 273 | zzl50 | S5 | pp3la | s ol
2| ¥ o515 | @590 [ 2731752| 201 | g | j02|9S | 5 | 37
30 % 0S| 1.5 | 563,09 [27) 252252 Sg | s02|95 | 5 | b
Wl 25 (O] 112 | SLb. 2] [272]257] 252 3% | 44l9s | S | 90
S| #o 16949 (3 | £49.4US 77/% 251 | 52| 6o | jpq]98 s | %3 [570.(9
| =i| f8s JoWd]| |2 |F73.43 212531252] O\ | 05|96 | S | 9%
2| 50 O | 12 |5y [ A72]292] 251 | S| ws]gs | 5 | ¢
2| B oS 1> legn (D 272 | 2511 141 55 | 195 |4¢ > | 44
Y| Bid 650 [ .2 RGN 2 | %5 1601 ST s |9s | 5 | q2
S| 125050 |v.% | RRbbZ/ | 2722531232 L w6 |96 | 5 | q.l
Total | )
Average | (ﬁ%

" Sum of square roots. Circle correct bracketed units on data sheet. CieanAi[;

' QAIQ EN G| ERING
Fl (s, Feb 2002
Iﬁ"mm: ArEngmecnng Inc Date_ L _/_, ~




TESTLOCATION: [ L Outhd~ _ Mpdals

_“1

TESTING

METHOD: Zj_

®

PAGE [ OF 2

FDS005-Geneaal xls, Feb 2002
Copyrighl ' 2002 Clean A Enguicenng Ine

QAQCSAS

Date_F/28/r,

ENGINEERINDG

UNIT: 7 RUN: FIELD DATA SHEET
Cross-Section of Test Location
[Client alsvakel | Project No. j2218 Amb. Temp. (°F)R S [Bar. Press. <79 Q@ Tn. Hgmbar]
Plant A J. Yo emd  [Date Zé% /3 T ,’/\‘ Probe |.D. No. /)(a_é,, 2.~/
Meter Operator < Deosiey - Liner Material 2 S 52,
Probe Operator SM;/ UP] T 1 .
Meter Box | (o—2.0 Sample Box No. M 5— ( Filter No. /{//4
MeterYq [\ | Meter AHo /799 2 Thimble No. /f;/,q——
KFagtor =~ & Pitot C, ), @A | Duct Dimensions (in) &L X Ff» Nozzle Diameter 0, 2-7S  [Nozzle 1.D. 27%-2
Leak Rate Befored,o¥| fLpm] @ [ (in.Hg) | Static Pres | Port Len. Gas Flow First point
Leak Rate After 0. 0D |[ffmilLpm] @ % (in.Hg)| | (in. H0) (in.) [Out] all the way
Pitot Leak Check Beforﬁ IAfter: Good‘BBad | /‘l l & / 2- of page ,f@[Out] |Start Time: 7 (f l I Stop Time: < 5p |
Minjpt | Veloolty | Orifice [ Gas Sample Volume | stack |ProbeT,[ Fiter Ty cond. | nem | Do XAD Trap
Traverse Head Setting Vi Temp. ) CF) Temp. Inlet | Outlet | pymp Temp.
N':ggzr AP AH | Init. Vol. AL Ts Set Points T, Ton | Tmou Vacuum /Z Notes
ElTais:::d (in. Hy0) | (in. H,0) S 94. () (°F) 956 | 250 (°F) (°F) (°F) (in.Hg) (°Fba
I<l| S (049 | i 59( 1o 288 (250 (252 | o | BS |QYH | S A.M
2| /o oM ! S5 (28 (2520250 |6 [ %7 |95 | 5 |31
3| /5 lodblyd |59 AT 237 2511252 |37 |37 [ §5 | S | 7.6
Hl 20 1050 |12 | 0000 [28b [2952 1252 | $9 190 |45 | S Sz
51 2% 044 |2 | L0300 287 [252]252 149 (41 |36 | S | R4 | cos &% |«
1~ | 20 |04 | L 6062 23S 1251 (252 | |92 [$1 | S | 28 w
2| 35 (P71 12 | “0vqS [595 (250 |z5[ [55 [a2 |41 | S | 3.8
2 o oSl [z p12.97 [29G (250 25215, [958 | 5 [ <.€
Y S 1050 [ L2 b159%  |285 |25 [250 | T [ Qb [ 3T | & %9
S| So g5t | L | {897 12951290 (2501394 | 27| F7 | 5 [ aa ]| bl9.co F
-/ | S5 052\ B | (2206 286 [K% L]l |99 [ 90 | 5 [ S
2| O |6.53] 1% 2575 | 28 54 | #93|54 | jee |0 | S | 4
$u\ 0} 2157 -
Total |° ____ (7510 ) |25~
Average (7026)(11890 || — —  \ 28 .0 42 %200 @% .
T of SqUATe roots, Circle correct bracketed units on data sheet. CieanA”;



TEST LOCATION
UNIT: =

_F

Mejrm\g -. TESTING METHOD: Zj PAGE

RUN: 3

FIELD DATA SHEET

Cross-Section of Test Location

z

OF

2

FDS0f I, Fedy 2002
Copye 'Clean A Engpneenny

" Sum of square roots.

g Inc

Circle correct bracketed units on data sheet.
QAIQ 2
Date gl 1.

Client | xJlas o derkorze fosyAProject No. (221 Amb. Temp. (°F) [Bar, Press. [in. Hal [mbar]
Plant Date 9/24// 2, T Probe 1.D. No.
Meter Operator Liner Material
Probe Operator
[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 [cfm}Lpm] @ (in. Hg)| | Static Pres | Port Len. Gas Flow First point
Leak Rate After [cfmiLpm) @ (in. Hg) (in. H0) (in)) [in} [Out] all the way
Pitot Leak Check Before: [ IAfter: Good [1Bad [ of page [In} [Out) [Start Time: Stop Time: ‘
Min/pt Velo9ity Orifice Gas Sample Volume Stack | ProbeTy]| Filter T, Cond. DGM DGM XAD Tr
Traverse Head | Setting Vim Temp. | (°F) °F) | Temp. Inlet | Outlet | pym, | Te
N‘:;';Lr AP AH | it vo. @[L] Ts Set Points T, Toin | Tmow | Vacuum 4 Notes
E-?i[:::d (in. H,0) | (in. H,0) °F) _7/90 250 (°F) (°F) (°F) (in.Hg) °FﬂrL
72-3] 35 685 [ 21 | 6297 l28s |25t [2%5e] o | 99 (90 | 5 |z
Ml 76 loAT] /i 3134 | P ez |2%0| 59 | 9 | Fo s | &S
50 725 o833 | 28 | Z97(gct {2501 355 [ 9B |70 | S | 2] 35,23
-/ g& 0 SS 13 Q gg 1P 280 | 252 | 252 57 q7 al S %.3
2| %5 16,50 iz | (pui-8) 28 252253 | 51 | 99 |90 S | %7
3| 9 l05t1).2 | H%Ho 291 1p5¢ | 280 | o | foo | s | 2%
1 95 (6 L2 | 672.%2 2951252 253] G | 100 |9y s 1 24
S| o |0k 1y @Sp Y 28| Wi sy | br | /oo | 2 8| £5/.23
S=11 /5 [olUdli2 (SN.23 7é| 250| 251 | (6 | (00 192 | S {1
2 Mo 1DS( 12 | (55).D\ 287|212l 2s0 | 5¢ | (00|92 | 5 g6
3| (15 [653[1.9 | el0.37 Lib | g0 | 253 ] ST | ot |92 | S | XS
gyl md [p50] 12 | Lie3.29 2% | s [ 252 59 | 02|42 S R-b
51 5 o9 [t | LbbeZg0 | 290 | YL [ 25%] 0 |wo [22 | 5 | &6
Total [
Average f ] @%

CleanAir,

ENG'ERING

Jt

\;\‘\



TESTING

TESTLOCATION: £ F (), Hek ML&-@&&

UNIT: 2) RUN: L FIELD DATA SHEET
A Cross-Section of Test Location

Client |J haelafarafer [ProjectNo. [2.2{$

Plant o), Prowerd [Date 7/20 /0

Meter Operator < Dot ! T

Probe Operator < Do

]

METHOD:

2

jzcz/

-
AGe (

L

or T

Amb. Temp. (°F) Q%lBar. Press. 24,40 |g§. Hg] [mbar]

Probe 1.D. Ng/é,_g —{

Liner Material &/ cc

Meter Box {plo—2& Sample Box No. Mo 15 \ Filter No.
MeterYy / 402§ Meter AHg . 7991 Thimble No.
K Factor 200 PitotC, 8.8\ Duct Dimensions (in.) P x96 Nozzle Diameteryy, 235 s - &
Leak Rate Beforeg«oditml [Lpm] @ S (in. Hg) | Static Pres | Port Len. Gas Flow First point ‘
Leak Rate After o figfs] [Lpm] @ (in. Hg){ | (in.H0) (in.) Out] all theway| -
Pitot Leak Check Before: (& |After: Goodg'gﬁ ~i12 | /2.0 5f page @[om} [Start Tme: ™ /0: 19 [StopTime: /@ @ |
Min/pt Velogity | Orifice Gas Sample Volume Stack |ProbeT,| Filter T, } Cond. DGM DGM
Traverse Head | Setting Vi Temp. (°F) F) | Temp. Intet | Outlet
Ni’ ;'Eter S AP AH ln&. Yol (o Ts Set Points T, T | Tmou 4 Notes
El_?ip::d (in. H0) | (in. Ho0) . i s (P | 250 |2co | P (°F) (°F) F)) A
(-] 5 0KV [V A\ | ©72.27 1285 12%/25c1 3 (97 92 | S5 [7.4
2] te 1643 V. LIS v2 1284 | 2591265162 | 39 (94 | 5 | Kl
31 Is 4l 4| 7821 2es | 251] 252 o | 99 [q4H4| S | 8.0
Ul 20 [0S0 11 | .20 [267 [ 25225147 | too|Qu | S [ .2
51 25 psi 113 [ o34, PIe 1591281 |87 [/fos |4 | DO | §5| e$5.0% bn
Vi %o [phzl/f LY. 23 |2%C | 29| 25 |59 | fos |74 g 1&g\
2] 3s [o171172 | po.32 28012512592 (0 [ 1o |9 | 5 | }7
3] 4o JolL[ir | pA4.37 =280 |252(262 155 | bz | %S | S | g9
41 45 [panle | 4 s 2% 1292|2402 ez | 5 | &%
s6 0@ 13 | 00U {19 [296] 250 1 [ ez]as | 5 | ay | Toj.o2q63
Y-11 45 JoS0]1a | 2042\ |24 lz41] 25l] o [/0319S | S5 | 6,5
v e Jour[fg | 079,91 (146 155 1951 ] o\ [/p2]9S | 5 | &y
Wb O | 27 T/
Total e ' ] 1 ,r ' 1 ' m—
Average (068 N LTLW | S~ so—~—Al 201 | [\ &
) ; U/ CleanAir.

FDS005-Groesal xls, Febs 2002
Copynin @ 2002 Clenn Ar Engcenmnyg Inc

~SUmTF sqUATE TOOTS: — Loirctererreetibracketed units on data sheet
,5-5 QA/QCﬁ_ ] 49 1%0
DateQ ]|

ENGINEERING
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AT,

—

" Sum of square roots.

FDS! xis, Feb 2002
Copyr Clean Ar Engmuornmy Ing

Circle correct bracketed units on data sheet.

QA/
Date

TEST LOCATION: ‘,];'FO(}HC" M()m,\g TESTING WMETHOD: 729 PAGE 2 OF <
UNIT: ) RUN: L{ FIELD DATA SHEET
Cross-Section of Test Location
Client ( LesdodovaldqProject No. \2.2.\§, Amb. Temp. (°F) |Bar. Press. [in. Hg] [mbar}
1Plant Date 8[24/12 Probe 1.D. No.
Meter Operator < o ley T T Liner Material
Probe Operator S'Daa‘eq’ IN] [UP]
Meter Box Sample Box No. Filter No.
Meter Y Meter AHg Thimble No.
K Factor Pitot C, Duct Dimensions (in.) Nozzle Diameter Nozzle I.D.
Leak Rate Before [cfm]Lpm] @ (in. Hg)| | Static Pres | Port Len. Gas Flow First point
Leak Rate After [efm][Lpm] @ (in. Ha) (in. H0) (in.) (In] {Out] all the way
Pitot Leak Check Before: [] IAfter: Good [JBad (] of page {in} [Out] IStart Time: |Stop Time:
Minpt | Velooity | Orifice | Gas SampleVolume | = Stack | ProbeTy FilterT() Cond. | DGM | DGM XAD Tfap
Travv:arse Head Setting Vi Temp. (°F) °F) Temnp. Inlet Outlet Pump Tergp.
N':;'E;r ' AP . AH Init. Vol. @1 L] Ts Set Points T Tmin Tonout Vacuum '§7 Notes
E'_?iF:eed (in. H0) | (in. H,0) °F) ’L% 7/60 (°F) (°F) (°F) (in.Hg) CFYZ
2-3] S [o849] 1% | T Wb tasi 252 | Lo | 62195 | & | @
4] 0 (pfo L3 | 3. 38 285 | 250X | 60 | (03195 | 5 | A1
51 75 o5t | NeS53 287 250 [25p | O 049 | 5 | @u | 2DIS o
U-1] 0 |pSol 2.2 | 7Apoe  log# | 2511251 | 03 | 16419, | 5 | &%
1 ¥ losilez | 22546 [28L [ 252125 | wo | OH |9y, 5 &0
3 90 |plQ |13 13020 (14 [ 293P\ | % | oA | 9. 5 | 8K
yl 95 Jo M5 [ 1A TN [14e [ 29028 | 7 | od]de | 5 | o
sl Jw JoHA 113 [122.42 2949 | 2651 10 | 57 [ )6 197 | 5 | @lo] »>182 o4
5-1] jos loWS [ [ 9360 (295 | 271|250 | & | 10w [T | 5 | Q.4
v e loMelpe | 490 AL | 23] 250 @o | by | ) S | e
v 15 o gl (0 | TH2 .30 1252253 b2 v {97 | 5 T %7
gyl 1o 6"?? % 454 85 29 (281 | 63 (107 |99 | S %%
s| s lo: 2 | 74 7286 0 [25)] ¢ (107 | Qf
Total |
Average | | (ﬁ%

CleanAir.

ENG.’EHING



Impinger Weight Sheet

Client Wheelabrator Unit Name / Location it 2 FF Outlet
Plant North Broward [Job No. 12118 Method 29
. %’).7\ L Balance Callbration Check P
Balance ID KoLV {Ub D Reference Weight Mass \ G
Reference Welght ID £ 8150 Reference Welight Reading gy
Check must be performed at least Once per Method per Job Reference Weight Mass must agree with Refarence Weight Reading to within 0.5 g.
Run No. 1|Filter Type Quartz : Sample Box No. m | ,
Date 0 ( 14 LotNo. NA pH NA
Analyst 5‘6,&,\1 Filter No. Untared I Rinse  NA
Contents Gross Weight (gm) | Tare Weight (gm) |Net Weight Gain (gm)
Impinger 1 |Empty R (’lx’l, \IS I : ?Q’]g
impinger 2 [100 ml 5%HNOy/10%H,0, D) 1.6 Sy, | 2275 oaac $h
Impinger 3 [100 mi 6%HNOy10%H,0, | S3% -] 936 .S 21l 6 pate  9[%
Impinger 4 |Empty LHO 0 LFS% .[ / 7 j
impinger 5 {100 ml 4%KMnO,/10%H;SO, | 4 5?,‘)/ q :)7 D 2.2 Total Weight (gm)
Impinger 6 [100 mi 4%KMnO4/10%H,SO, 536, 536, ~0.2 S57¢ %
Impinger 7 [=250 g Silica Gel 1[5 .G 437 A S?L.Y
Run No. 2(Filter Type Quartz Sample Box No. wm "0
Date (25 / LotNo. NA pH NA
Analyst 3 6}'9\)\/ Filter No. Untared Rinse NA
Contents Gross Weig\h‘t (gm) Talre Weight (gm) |Net Weight Gain {gm)
Impinger 1 |Empty ) 45 “f‘ "Iz 17,3 -2 j(/ |
Impinger 2 {100 ml 5%HNOy/10%H,0, 15% > &7 ‘; ) e oaac Sz
Impinger 3 {100 ml 5%HNO4/10%H,0, 5‘ éé i < LK 1.7 2¢.0 Date //L_S
impinger 4 [Empty \[ 361 L/.,z)é 3]
Impinger 5 (100 ml 4%KMNnO4/10%H,S0, 5 >7.] S‘ ’blf 2. Total Weight (gm) |
Impinger 6 [100 ml 4%KMnO4/10%H,S0, 523 R 57 L | 9 <Gy )
Impinger 7 =250 g Silica Gel -‘) %I‘T j ‘j é }g , I ;i 1
Run No. 3|Filter Type Quartz Sample BoxNo.  m | }
Date ‘ LotNo. NA * pH NA
Analyst Filter No. Untared Rinse  NA
Contents Gross Weight (gm) | Tare Weight (gm) |Net Weight Gain (gm)
Impinger 1 |Empty N AS *-é 52 q BZZ "] 0

Impinger 2 [100 m! 5%HNO./10%H,0, ’)3\{‘ S SYs5.9 12%6.C o lowvac 74
Impinger 3 {100 ml 5%HNO4/10%H,0, 557.C 5370 2.3 20.bo| oae G/
Imiinger 4 |Erety 47.0 | 4597 550/‘5' 330
pinger,5.1100 me 4%KMNO,/10%H,S0, 552 KZ 5% 591 BS o| Total Weight (gm)
'Q;!mgL'ﬁ/lzKMnOJm%HzSO«t 52 29.5 o251 J/ ().‘]F ol 5% L[ 0
éSb_gSilica Gel ‘7 % D. 6 7 ég& FLB 0 603:1 0

Qa/Qc ‘
Da‘e—% Cle(g%Ait:

ENGINEERING

Browards_iplegene_L20:xts. Augut 2004
Copyight © 2004 Clesn Alr Erginewring. e, E-11 .




Impinger Weight Sheet

Client Wheelabrator Unit Name / Location Unit &FF Outlet
Plant North Broward |Job No. 12118 Method 29
Balance Calibration Check
|Balance ID Reference Weight Mass
Reference Weight ID Reference Welght Reading
Chack 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.
Date U2¢/13 ~9E2042JLotNo.  NA pH  NA
Analyst fg “Reveare S, gfuu,,[l-"llter No. Untared Rinse  NA
Contents Gross Weight (gm) | Tare Weight (gm) |Net Weight Gain (gm)
Impinger 1 |100 mi 0.1 N H2504 8117 285 ERYE
Impinger 2 {100 mi 0.1 N H2S04 153 2 5534 1o0-2 QA
inpger [Emty 1.2 | S5 1 17 ] lowe 9
Impinger 4 |Empty Ll, l’_o % ‘} 3 6,17 ¢ | !
Impinger & 100 mi 4%KMnO,/10%H,SO, 5404 <A1 A 2.7 Total Weight (gm)
Impinger & |100 mi 4%KMnO4/10%H,SO, <24, 95273.4 [ éO?) L
Impinger 7 =250 g Silica Gel 77 R 7%’[ . L i1 7 £21.2
Run No. Filter Type Sample Box No.
Date Lot No. pH
Analyst Filter No. Rinse
Contents Gross Weight (gm) | Tare Weight (gm) [Net Weight Gain (gm)
Impinger 1
Impinger 2 QAQC
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 Filter No. Rinse
Contents Gross Weight (gm) | Tare Weight (gm) |Net Weight Gain (gm)
Impinger 1 0
impinger 2 0] jQA/QC
Impinger 3 ol IDate
Impinger 4 0
Impinger 5 gl Total Weight {gm)
Impinger 6 0 0
Impinger 7 0 0

Qa/ac
Dale_zz% Cle(‘?%Ai!:

(NGINTERING
Sram roRe R A E-12



ORSAT READINGS

TEsT LocaTion: Udil - oadlid PAGE | OF |
Client \)J M_d "V\N{\}’/\/ Project Number { 22| (6 Fo = 20.9= %0,
Plant Novrtt. Gravad unit 2 %CO, '
Orsat ID Fuel Type m _S'u_) Leak Check Passed ﬁ
Nl:zr::er I‘Tuertr:‘l'?e(:' Trial Pe(;gznt F(’)ez!;cggz Pe:)c:nt Fo Analyst DaleAm“ySIsTime
1
2
3
Avg. : )
2. | A 186 [ 190 (o SO | /11 [)2,07
2 185 [ |92 |10
2 186 182 [[0.6
avg L | 3.y (oS .
179 [ % [ 190 19 I 15 B T s [TE1C
3 23 ;0 .
: AVQ(% ,ﬁ)O Q‘Q
2 127 [+[fo6 93 199 S bovr (Y25 1150
2 110 | j3.Y | 8% .
3 Jg’f 1% 1952
a8y (112 (8 .
T 179 1106 [T €0 [ 5 Bmd 1T 11100
2 1105 [9.] [8%
3 110 |9l [ &
. ae (09191 (5O . , ,
T 1 los [ Mo 152 S B 125159
2 1166 | 1% 35 '
3 loS 1190 | €S
Avg.([ O HO (_S/)

Repeat the analysis procedure until the results of any three an

alyses differ by no more than 0.2 percent by volume

Average the three acceptable values and report the results to the nearest 0.1 percent. Calculateg to verify results
Acceptable ranges for 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
I3
QAQG_~
e Date 023/
E-13

@
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‘ WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANOQO BEACH, FL CleanAir Project No: 12218-6

FIELD DATA PRINTOUTS F

| 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: E_ (@
pate: _9/23 CleanAir.

Revision 0, Final Report
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Field Data Printout ‘
Test Method: USEPA Method 29

Location: Unit 2 FF Outlet Analyte: Mercury
Test Run: 1 o
Client: Wheelabrator Bar. Press. (in. Hg):i28.90 Nozzle 1D No:|0.275-1
Project No: 12218 Static P:{-10.0 Nozzle Diameter (D,):{0.275
Source Area (ft‘): 64.00000 O, (dry volume %): 8.43 Probe ID No:|66-8-1
Meter Operator: S. Dooley| 593 CO; (dry volume %): 10.80 Pitot C,:10.814
Probe Operator: S. Dooley] 503 N+CO (dry volume %): 80.77 Pitot Leak Check: {“]pass[Jrail
Test Date: {92513
Start Time:|10:06
Stop Time:|12:27 H,0 (condensate, ml or gm): 576.8 Meter Box !D. No:[66-20
Leak Rate Before:|0.008 cfm (@ 15"Hg H,0 (silica, g): 19.6 Meter AH@:{1.79920
Leak Rate After:{0.005 cfm |@7"Hg Actual Moisture (%): 27.42 Meter Y,:{1.00310
Traverse | RunTime Pitot | Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 minfread AP, AH (dcf) T, T Tmount [ (calculated)| {calcutated) | (calculated}
00 . [(in.H0)|(in.H,0)| 420830 (°F) (°F) °F) || (in.H,0) (ff%) (%)
1-01 5.0 0.42 1.1 423,690 273 87 85 0.65 2.86 100.9
1-02 10.0 0.42 1.1 426.590 273 89 86 0.65 2.90 102.0
1-03 15.0 0.45 1.2 429.570 275 90 88 0.67 2.98 101.3
1-04 20.0 0.47 1.2 432.500 273 91 87 0.69 2493 97.2
1-05 25.0 0.50 13 435.640 272 93 89 0.71 314 100.6
436.220
2-01 30.0 0.43 1.2 439.350 273 93 89 0.66 313 108.1
2-02 350 0.52 14 442.560 273 94 90 0.72 3.21 100.7
2-03 40.0 0.50 1.3 445.730 273 95 90 0.71 3.17 101.3
2.04 45.0 0.50 1.3 448.890 273 35 91 0.71 3.16 100.9
2-05 50.0 0.53 1.4 451.990 273 96 90 0.73 3.10 96.2
452.470
3-01 55.0 0.50 1.3 455.690 273 96 91 0.71 3.22 102.7
3-02 60.0 0.49 1.3 458.750 272 97 92 0.70 3.06 98.4
3-03 65.0 0.51 13 461.930 272 100 93 0.71 3.18 99.8
3-04 70.0 0.50 1.3 465.120 272 103 94 0.71 3.19 100.8
3-05 75.0 0.49 1.3 468.200 273 103 95 0.70 3.08 98.3
468.890
4-01 80.0 0.42 1.1 472.070 272 104 a5 0.65 3.18 109.4
4-02 85.0 0.45 1.2 474.990 273 104 96 067 292 97.0
4-03 90.0 045 12 478.320 272 104 86 0.67 3.33 110.6*
4-04 95.0 0.45 1.2 481.480 272 105 96 0.67 3.16 104.8
4-05 100.0 0.47 13 484.100 272 105 96 0.69 262 85.1"
485.880
5-01 105.0 0.48 1.3 489.100 273 103 96 0.68 3.22 103.7
5-02 110.0 0.46 13 492.470 272 103 97 068 3.37 110.7*
5-03 115.0 0.49 1.4 495.620 273 103 97 0.70 3.15 100.4
5-04 120.0 0.50 13 498.950 272 103 98 0.71 3.33 104.8
5-05 125.0 0.50 13 502.110 273 103 99 0.71 3.16 99.5
Final 125.0 1.26400 77.75000 272.68000 95.46000 0.68954 77.75000
25 points sampled Sq.Rt.AP
QC-Check: Fiald Averages I 0.6835 I 1.2640 | 77.7500 | 272.6800 | 954600 |
{“lavg. ok [Flavg. ok [“avg. oK [Z)Avg. OK [Flavg. ox

101113 0BD148
M

Prepored by Clean Ar Enginearing Proprieiary Softwaro
S8 ISOKINETIC Versien 2008-13a

Caopyrighl © 2006 Cloan Alr Engineeting Inc.




Field Data Printout

Test Method: USEPA Method 29
Location: Unit 2 FF Outlet Analyte: Mercury
Test Run: 2
Client: Wheelabrator Bar. Press. (in. Hg):[29.90 Nozzle ID No:|0.275-1
Project No: 12218 Static P:{-10.0 Nozzle Diameter (D,):|0.275
Source Area (ft°): 64.00000 O, (dry volume %): 8.73 Probe 1D No:|66-8-1
Meter Operator: S. Dooley| 593 CO, (dry volume %): 10.60 Pitot C,:|0.814
Probe Operator: S. Dooley| 593 N,*+CO (dry volume %): 80.67 Pitot Leak Check: [ZIpass[_]Fail
Test Date:[9/25/13
Start Time:{12:45 .
Stop Time:[15:14 H,0 (condensate, ml or gm): 594.1 Meter Box 1D. No:(|66-20
Leak Rate Before:|0.005 cfm |@ 15"Hg H,0 (silica, g}: 18.1 Meter AH@:|1.79920
Leak Rate After:/0.003 cm |(@8"Hg Actual Moisture (%): 27.75 Meter Y4:|1.00310
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 min/read AP, AH (def) Ts Tmin Tmawe [ {(celculated) | (calculated) (calculated)
0.0 (in. H,0) | {in. H;0)|  503.330 (°F) (°F) (°F) (vin, H,0) (ft’) (%)
5-01 5.0 0.45 1.2 506.440 272 94 91 0.67 3N 105.1
5-02 10.0 045 1.2 500.440 272 94 91 0.67 3.00 1013
5-03 15.0 0.50 1.3 512,620 272 96 92 0.71 3.18 101.7
5-04 2090 0.51 13 515.910 272 97 g2 0.71 3.29 104.0
5-05 25.0 0.52 1.3 518.900 273 98 g2 0.72 2.99 93.6
520.000
4-01 30.0 0.50 13 523.300 272 100 a3 0.71 3.30 105.0
4-02 35.0 0.50 1.3 526.440 272 100 93 0.71 314 99.9
4-03 40.0 0.52 1.3 529.110 272 101 94 0.72 267 83.2
4-04 450 0.53 1.4 532.850 272 102 84 0.73 3.74 115.3*
405 50.0 0.49 1.2 535.860 271 102 95 0.70 3.01 96.3
536.060
3-01 55.0 0.51 1.3 539.030 272 103 a5 0.71 297 93.2
3-02 60.0 0.51 1.3 541.810 272 103 94 0.71 278 87.3*
3-03 65.0 0.51 1.3 544,900 272 102 94 0.71 3.09 97.1
3-04 70.0 0.50 1.3 547.940 272 102 94 0.71 3.04 96.5
3-05 75.0 0.48 1.3 5§51.100 272 102 95 0.70 3.16 101.2
553.520
2-01 80.0 0.50 1.3 556.890 273 103 94 071 3.37 106.9
2-02 85.0 0.50 1.3 559.910 273 103 g5 071 3.02 95.7
2-03 90.0 0.51 1.3 563.090 271 103 95 0.71 3.18 99.7
2-04 95.0 0.49 1.3 566.270 272 104 85 0.70 3.18 101.7
2-05 100.0 0.49 1.3 569.450 272 104 a5 0.70 3.18 101.7
570.190
1-01 105.0 0.48 12 573.630 272 105 96 0.69 3.44 110.9*
1-02 110.0 0.47 1.2 576.790 272 105 95 0.69 3.16 103.0
1-03 115.0 0.51 1.3 580.100 272 105 95 0.71 3.31 103.6
1-04 120.0 0.50 1.3 583.420 271 105 95 0.71 3.32 104.9
1-05 125.0 0.50 1.3 586.620 272 106 96 0.71 3.20 101.0
Final 125.0 1.28400 78.83000 272,00000 97.78000 0.70528 78.83000
25 points sampled Sq.RtLAP
QC-Check: Field Averages 0.7053 | 1.2840 78.8300 272.0000 97.7800
Avg. OK Avg. oK Avg. OK Avg. oK Avg. 214
101113 0B0148
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Field Data Printout

Test Method: USEPA Method 29
Location: Unit 2 FF Outlet Analyte: Mercury
Test Run: 3
Client: Wheelabrator Bar. Press. (in. Hg):129.80 Nozzle ID No:;0.275-1
Project No: 12218 Static P:[-11.0 Nozzle Diameter (D,}:{0.275
Source Area {ft): 64.00000 Q, (dry volume %) 8.53 Probe ID No:|66-8-1
Meter Operator: S. Dooley| 593 CO, (dry volume %): 10.60 Pitot C,:10.814
Probe Operator: S.Dooley| 583 N,+CO (dry volume %): 80.87 Pitot Leak Check: [“]pass[ Jrail
Test Date:|9/26/13
Start Time:|07.41
Stap Time:|09:58 H,0 (condensate, ml or gm): 586.4 Meter Box ID. No: |66-20
Leak Rate Before:{0.001 cfm |@ 15°Hg H,0 (silica, g): 17.3 Meter AH@:|1.79920
Leak Rate After:{0.001 cfm |@9"Hg Actual Moisture {%): 28.08 Meter Yg4:|1.00310
Traverse Run Timé Pitot Sample Metered Stack Dry Gas Meter JaP, Volume Isokinetics
Point 5.0 min/read AP, AH (def) Te Tt Tmow || {calculated) | (calculated) (calculated)
0.0 (in. H;0) | (in. H,0)|  588.100 °F) (°F) R | (in.H,0) (i) (%)
1-01 5.0 0.45 141 591.100 288 85 84 0.67 3.00 104.4
1-02 10.0 0.45 1.1 594.050 287 87 85 0.67 295 102.3
1-03 15.0 0.46 1.1 506.990 287 89 85 0.68 294 100.7
1-04 20.0 0.50 1.2 600.000 286 g0 a5 0.71 3.01 98.8
1-05 250 0.49 1.2 603.000 287 91 86 0.70 3.00 99.3
603.800
2-01 30.0 0.46 1.4 606.920 285 92 87 0.68 312 106.2
2-02 35.0 0.49 1.2 609.950 285 a3 87 0.70 3.03 99.9
2-03 40.0 0.51 1.2 612.970 286 95 88 0.71 3.02 97.4
2-04 45.0 0.50 1.2 615.980 285 96 89 0.71 3.0t 97.8
2-05 50.0 0.51 1.2 618.970 285 97 89 0.71 2.99 96.1
619.600
3-01 55.0 0.52 1.2 622.700 286 ele} 90 0.72 3.10 98.5
3-02 60.0 0.53 1.3 625.750 286 100 L[] 0.73 3.05 96.9
3.03 65.0 0.45 11 628.780 285 98 20 0.67 3.03 103.5
3-04 70.0 047 11 631.740 286 98 90 0.69 2.96 99.0
3-05 75.0 0.53 1.3 634.710 287 98 90 0.73 297 936
635.230
4-01 80.0 0.55 1.3 638.780 286 99 9N 0.74 3.55 109.6
4-02 85.0 0.50 12 641.810 286 99 90 0.71 3.03 98.2
4-03 80.0 0.51 1.2 644.800 287 100 ] 0.71 2.99 95.8
4-04 95.0 0.49 1.2 647.800 285 100 91 0.70 3.00 97.9
4-05 100.0 0.46 11 650.740 285 100 91 0.68 2.94 98.0
651.230
5-01 105.0 0.48 1.2 654.230 288 100 92 0.69 3.00 98.9
5-02 110.0 0.51 1.2 657.310 287 101 92 0.71 3.08 98.5
5-03 115.0 0.53 1.3 660.370 286 101 92 0.73 3.06 96.0
5-04 120.0 Q.50 1.2 663.390 285 102 92 0.71 3.02 97.3
5-05 125.0 0.50 1.2 666.350 286 102 92 0.71 2.96 95.5
Final 125.0 1.18800 75.81000 286.00000 92.82000 0.70258 75.81000
25 points sampled Sq.Rt.AP
QC-Chack: Fleld Averages 0.7026 § 1.1880 75.8100 286.0000 92.8200
[“Javg. ok [ZJavg. ok [“lavg. ok [Favg. ok [“lavg. ok

Propared by Clean Alr Engneering Proprictary Softwere

8S ISOKINETIC Version 2000-130
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Field Data Printout

Test Method: USEPA Method 29
Location: Unit 2 FF Outlet Analyte: Mercury
Test Run: 4
Client: Wheelabrator Bar. Press. (in. Hg):|29.90 Nozzle ID No:j0.275-1
Project No: 12218 Static P:{-11.0 Nozzle Diameter (D,,):10.275
Source Area (ft*): 64.00000 O, (dry volume %): 8.50 Probe (D No:{66-8-1
Meter Operator: S. Dooley| 593 CO, (dry volume %): 10.53 Pitot C,:{0.814
Probe Operator: S.Dooley| 593 N,+CO (dry volume %): 80.97 Pitot Leak Check: [Z]pass[JFsil
Test Date:{9/26/13
Start Time:{10:18
Stop Time:|12:40 H,O (condensate, mi or gm): 603.6 Meter Box ID. No:;66-20
L eak Rate Before:|0.004 cfm |@ 15"Hg H,0 (silica, g): 17.7 Meter AH@:}1.79920
Leak Rate After:[0.001 cfm @ 8"Hg Actual Moisture (%): 28.63 Meter Y4:[1.00310
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 minfread AP, AH {dcf) T, Tenin Tmouw || (calculated) | (calculated) (calculated)
0.0 (in. H,0) | (in. H,0)|  669.340 (°F) {°F) (°F) {¥fin. H,0) (1) (%)
1-01 5.0 0.42 1.10 672.270 285 97 93 0.65 283 104.0
1-02 10.0 0.43 1.10 675.220 284 99 94 0.66 295 103.2
1-03 15.0 0.42 1.10 678.210 285 99 94 0.65 2.99 105.9
1-04 20.0 0.50 1.30 681.240 287 100 94 0.71 3.03 98.4
1-05 25.0 0.51 1.30 684.360 286 101 94 0.71 3.12 100.2
685.080
2-01 30.0 0.43 1.10 688.230 286 101 94 0.66 3.15 110.1*
2-02 35.0 0.47 1.20 691.330 286 102 a5 -0.69 3.10 1035
203 40.0 0.46 1.20 694,370 286 102 94 0.68 3.04 102.7
2-04 450 0.47 1.20 697.450 285 102 95 0.68 3.08 102.7
2-05 50.0 0.49 1.30 700.490 288 102 95 0.70 3.04 99.4
701.020
301 55.0 0.50 1.30 704.210 284 103 a5 0.7 3.19 103.0
3-02 60.0 0.42 1.10 707.270 285 103 g5 0.65 3.06 107.9
3-03 65.0 0.49 1.30 710.270 286 102 a5 0.70 3.00 98.1
3-04 70.0 0.50 1.30 713.380 285 103 95 0.71 3.1 100.5
3-05 75.0 0.51 1.30 716.530 287 104 96 0.71 3.15 100.8
717.150
4-M 80.0 0.50 1.30 720.000 284 104 96 0.71 2.85 91.9
4-02 85.0 0.51 1.30 723.450 286 104 96 0.71 345 110.3*
4-03 90.0 0.49 1.30 726.200 286 104 96 0.70 275 89.7"
4-04 95.0 0.45 1.10 729.340 285 104 96 0.67 314 106.7
4-05 100.0 0.49 1.30 732.420 284 105 97 0.70 3.08 100.1
732.920
5-01 105.0 0.45 1.20 736.060 285 106 g7 0.67 3.14 106.5
502 110.0 0.46 1.20 739.200 286 106 g7 0.68 314 105.4
5-03 115.0 0.46 1.20 742.310 284 106 97 0.68 3.11 104.2
5-04 120.0 0.48 1.30 745.420 285 107 97 0.69 31 102.0
5-05 125.0 0.49 1.30 + 748.510 285 107 97 0.70 3.09 100.4
Final 125.0 1.22800 76.80000 | 285.32000 99.14000 0.68667 76.80000
25 points sampled Sq.RLAP
QC-Check: Fleld Averages | 06867 | 1.2280 | 76.8000 I 285.3200 | 99.1400 I
[Davg. ok [Havg. ok [Flavg. ok [“lavg. 0x [Zlavg. ok
1801113 080148
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USEPA Method 3 Laboratory Data

Test Method: USEPA Method 29
Location: Unit 2 FF Outlet Analyte: Mercury
Client: Wheelabrator
Project No: 12218
Method: EPA Method 3
Fuel Type: Municipal Waste Analyst:| S. Brown

F, for Fuel: 1.0310 1.3

Analyst Emp No:| 433

Percent Dry—Mol
Number Trial Percent CO, 0,#CO, Percent O, PercentN, Weight Fo Method of Analysis: Orsat
1 1 10.8 19.3 8.5 80.7 30.07
2 10.8 19.2 8.4 80.8 30.06
3 10.8 19.2 8.4 80.8 30.06

Avg. 10.80000 80.76667 30.07

CEM or Other Avg:

8.43333 1.15432 All measurements In spec.

Fo value within expected range.

Run

Percent

Number  Trial Percent CO, 0,+CO, Percent O, Percent N, Fo Method of Analysis: Orsat
2 1 10.6 19.3 8.7 80.7
2 10.6 19.4 8.8 80.6
10.6 19.3 8.7 80.7
10.60000 8.73333  80.66667 1.14780 AN measurements in spec.

(] Fo vatue within expected range.

[

Percent
Number  Trial Percent CO, 0,+#C0;  Percent O, PercentN, Weight Fo Method of Analysis: Orsat
3 1 10.6 19.2 8.6 80.8 30.04
2 10.5 19.1 8.6 80.9 30.02
3 10.7 18.1 8.4 80.9 30.05
8.53333  80.86667 30.04 1.16667 All measurements in spec.

Avg, 10.60000

ot e ey g et A e

Dry Mol.

Percent

Number  Trial  Percent CO, 0,+CO, Percent O, PercentN, Weight Fo Method of Analysis: Orsat
10.5 19.0 8.5 81.0 30.02
10.6 19.1 8.5 80.9 30.04
10.5 18.0 8.5 81.0 30.02
10.53333 8.50000 80.96667 30.03

1.17722 Alf measurements in spec.
.

Vo

101113 050748
MMQK
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USEPA Method 4 Laboratory Data .

Test Method: USEPA Method 29
Location: Unit 2 FF Outlet Analyte: Mercury
Client: Wheelabrator Analyst:| S. Brown

Analyst Emp No:| 433

R

Project No: 12218

Test Run:| 1 |

Contents Gross (gm)  Tare (gm Net (gm)
Impinger 1 Empty 779.2 451.4 327.8
Impinger 2 5%HNO3/10%H202 767.6 544.1 2235
Impinger 3 5%HN03/10%H202 558.1 536.8 216
impinger 4 Empty 440.0 438.1 1.9
Impinger 5 4%KMnO4/10%H2S04 539.2 537.0 22
Impinger 6 4%KMnO4/10%H2504 536.3 536.5 0.2 576.8 Liquid (gm) Field Data Check
Impinger 7 Silica Gel ' 763.5 743.9 19.6 0.0 less rinse (gm)
Impinger 8 576.8 Net Liquid (gm) 576.8 QA/QC OK
+19.6 Silica Gel (gm}) 19.6] (YJqasqc ok
Rinse::(ml or gm) 596.4 Total Vic (gm) 596.4] [oagcok

Test Run: r__2_4|
Contents Gross (gm) Tare (gm) Net (gm)
Impinger 1 Empty 793.4 439.3 354.1
Impinger 2 5%HNO3/10%H202 758.1 550.7 207.4
Impinger 3 §%HNO3/10%H202 566.7 541.7 25.0
Impinger 4 Empty 439.4 436.3 3.1
Impinger 5 4%KMnO4/10%H2504 537.1 534.5 26
Impinger 6 4%KMn04/10%H2504 523.1 521.2 1.9 594.1 Liquid (gm) Fiold Data Check
Impinger 7 Silica Gel 781.7 763.6 18.1 0.0 less rinse (gm)
impinger 8 594.1 Net Liquid (gm}) 594.1 QA/QC OK

+18.1 Sliica Gel {gm) 18.1] [Moaqcok
612.2 Total Vic (gm) 6§12.2

[ Jmiorgm)

Test Run: 3 i
Contents Gross (gm)}  Tare (gm Net (gm)
Impinger 1 Empty 775.6 452.9 322.7
Impinger 2 5§%HNO3/10%H202 784.5 545.9 238.6
Impinger 3 5%HNO3/10%H202 557.6 537.0 206
Impinger 4 Empty 442.0 438.7 33
Impinger § 4%KMn0O4/10%H2S04 552.8 552.0 0.8
Impinger 6 4%KMn0O4/10%H2504 535.5 535.1 0.4 586.4 Liquid (gm) Field Data Check
Impinger 7 Silica Gel 780.6 763.3 17.3 0.0 less rinse {gm)
jmpinger 8 586.4 Net Liguid (gm) 586.4] ([owqcok
+17.3 Silica Gel {(gm) 17.3] [Hawgcok
» 6037 Total 7| Elowac
Test Run:| 4 |
Contents __Gross (gm} _Tare (gm Net {gm)
Impinger i Empty 817.7 4(.’?5.—3. 3779
Impinger 2 5%HNO3/10%H202 763.3 553.1 200.2
impinger 3 5%HNO3/10%H202 563.2 545.5 17.7
Impinger 4 Empty 440.8 436.7 4.1
Impinger 5 4%KMn04/10%H2S 04 540.1 537.4 2.7
Impinger & 4%KMn04/10%H2S04 524.6 523.6 1.0 603.6 Liquid (gm) Field Data Check
Impinger 7 Silica Gel 798.9 781.2 17.7 0.0 less rinse (gm)
Impinger 8 603.6 Net Liquid (gm) 603.6 QA/GC OK

+ 17.7 Silica Gel (gm) 17.7] (aqagcok

c ( 621.3
101413 090148
oK .

Propared by Cleen A Englneering Proprietary Sofiware
S8 ISOKINETIC Version 2000+132

Copyright © 2000 Claan Ak Englneering Inc.
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Wheelabrator
Clean Air Project No: 12218
Unit 2 FF Outlet

USEPA Method 29 (Mercury)

Mercury (Hg) Laboratory Parameters

Detection Limits

Myp.pL Fraction 1B Detection Limit (ug)
Map.oL Fraction 2B Detection Limit (ug)
Maa.oL Fraction 3A Detection Limit (ug)
Map.pL Fraction 3B Detection Limit (ug)
M3e.0L Fraction 3C Detection Limit (ug)

Blank Analysis
Mip.a Fraction 1B Blank (ug)

M2b.8 Fraction 2B Blank (ug)
M3a.p Fraction 3A Blank (hg)
Mab-g Fraction 3B Blank (ug)
Mac.g Fraction 3C Blank (jug)
Myotar.8 Total Blank Amount (ug)

Run No.

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

Sample Analysis

Mips Fraction 1B Sample (ug)
Mop.g Fraction 2B Sample (4g)
Mag.g Fraction 3A Sample (ug)
Map-5 Fraction 38 Sample (ug)
Maes Fraction 3C Sample (ug)
Migtars Total Sample Amount (ug)

Allowable Blank
Mreaow TOtal Allowable Blank (ug)

Sample Corrected for Blank
my, Total Sample Amount (ug)

Sample Corrected for Blank - Prorated Fractions
Mp1b Fraction 1B (ug)
Mpy.2p Fraction 2B (ug)
Mp3a Fraction 3A (ug)
My.ap Fraction 3B (pg)
Mp.3¢ Fraction 3C (ug)

Propared by Clean Air Engi p y
S5 Metals-1 Varsion 2006-12¢

Copyright ® 2006 Clean Air Engineering Inc.

0.1000
0.2000
0.2000
0.5000
0.4000

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

1

Sep 25
10:06
12:27

0.1344
11.9109
<0.2000
<0.5000

1.1783
13.2236

0.0000

13.2236

0.1344
11.9109

<0.2000 '
<0.5000

1.1783

2

Sep 25
12:45
15:14

0.1242
21.1451
<0.2000
<0.5000

2.4750
23.7443

0.0000

23.7443

0.1242
21.1451
<0.2000
<0.5000

2.4750

3

Sep 26
07:41
09:58

0.1150
12.0615
<0.2000
<0.5000

0.4655
12.6420

0.0000

12.6420

0.1150
12.0615
<0.2000
<0.5000

0.4655

4

Sep 26
10:18
12:40

<0.1000
10.6516
<0.2000
<0.5000

0.4625
11.1140

0.0000

11.1140

<0.1000
10.6516
<0.2000
<0.5000

0.4625

101113 085411
M



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

Project Number: 12218

Mercury

EPA Method 29 Analysis

Analytical Report
21230

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




The following data for Analytical Report 21230
has been reviewed for completeness, accuracy,
adherence to method protocol,
and compliance with quality assurance guidelines.

Review by:

D%Woodman, Chemist
October 9, 2013

Report Reviewed and Finalized By:

Ken Smith, Laboratory Director
October 9, 2013

eflementOne

21230 CAE M29 Report Packet
Page 2 of 29
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SUMMARY OF RESULTS

elementOne
21230 CAE M29 Report Packet
Page 3 of 29
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Summary of Analysis

Summary of Method 29 Mercury Analysis

H.O,  Empty
Average Total Front Half /HNOj; Impinger KMnO, HCI
Run Number Catch, ug Hg ug Mg Mg Mg
U2 Run 1 #1 13.2 0.136 12.0 <0.2 <0.5 1.17
#2 0.132 1.9 <0.2 <(0.5 1.18
U2 Run 2 #1 23.7 0.123 21.2 <0.2 <0.5 2.48
#2 0.126 21.1 <0.2 <0.5 2.47
U2 Run 3 #1 12.6 0.117 12.1 <0.2 <05 0.464
#2 0.113 120 <0.2 <0.5 0467
U2 Run 4 #1 111 < 0.1 10.6 <0.2 <05 0.460
#2 <0.1 10.7 <0.2 <05 0.465
Field Blank #1 <0.5 <0.1 <0.3 <0.2 <0.5 <04
#2 <01 <0.3 <0.2 <0.5 <04
Reagent Blank #1 <0.5 <01 <0.2 <0.2 <0.5 <04
#2 <01 <0.2 <0.2 <0.5 <04
elementOne
21230 CAE M29 Report Packet
Page 4 of 29
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ANALYTICAL NARRATIVE
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21230 CAE M28 Report Packet
Page 5 of 29

G-8




Element One Analytical Narrative

*| Clean Air, IL # ] 21230

12218 Wheelabrator Pompano Beach, FL LAL & JWL

Method 29 09/27/13

Hg 1 10/01-04/13

Summary of Analysis

The Method 29 samples were digested, prepared, and analyzed according to

Method 29 protocol. Samples were analyzed for mercury on a PerkinElmer
FIMS-100 CVAA mercury analyzer.

Detection Limits

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

Analysis QA/QC

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

Additiohal Comments

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

elementOne

21230 CAE M29 Report Packet
Page 8 of 29
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QUALITY CONTROL SUMMARY

elementOne
21230 CAE M29 Report Packet
Page 7 of 29
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Summary of Quality Control Data

Mercury Duplicate Analysis RPD
(Method 28 QC limits: < 10% for RPD)

Run Number Front Half H;O0o/HNO3 Emptyimp KMnO, HCI
U2 Run 1 2.8% 0.8% NA NA 0.8%
U2 Run 2 2.4% 0.1% NA NA 0.8%
U2 Run 3 3.6% 0.3% NA NA 0.5%
U2 Run 4 NA 0.9% NA NA 0.9%
Field Blank NA NA NA NA NA
Reagent Blank NA NA NA NA NA

Mercury Spike Recoveries
(Method 28 QC limits: + 25% for Spike Recoveries)

Run Number Front Half  H20,/HNO; Empty Imp  KMnOq4 HCI
U2 Run 3 #1 101% 99% 100% 89% 95%
‘ #2 100% 98% 100% 89% 95%
elementOne
21230 CAE M29 Report Packet
Page 8 of 29
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SAMPLE CUSTODY
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A

CLIENT Wheelabralor PROJECT 12218 l 66-12218-1
PLANT Pampano Beach, FL DEPT. b6
CUE— ~
PROJECT MANAGER S. Brown (@ E 52 ANALYSIS REQUESTED
» < @ FORV/ARDING LAB
ANALYTICAL CONTAINER = g § 5 3
NETHOD KUMBER SAMPLEFRACTIOR gl_g‘?n A ’ r § & 8 § Eemrent Ore, Int.
_ ) 500 Wes! Weed Suea! g g = 8315< Cesoins Beach Ra
uai’;‘“ 1 QUARTZ FILTER Palatna, i, 60067 g g d Wiringizn, NG 28412
250 mi. HBPE £00-627-0032 {phone) g g 2 910-793-0128 (pror.o)
BAT-D91-3788 (fax) 2 3 Kua Smifh
LAR IO DATE RUN ADDINGNAL
NUMBER {2013) TEST LOCATION NUMBER SARPLE MATRIX INFORMATION
522 i 2 1 Cuzrtz Filie, 250 ml HOPE 1 X X
oS Unx 2 2 Cugz Fillgy, 250 ml. NCRE 1 X X
Q28 Unil 2 3 Qusrz Fies, 25Q ml HOPE 1 X X Nota: Tivaté ar2 4o Run 2's
po] Lini) 2 5 Quarnz Fitar, 253 mlL HOTE 1 X X Cnly analy2e tho rua 2 rerm 8025
w25 Linit 2 Flzld Blank Quantz Fitor, 250 m, HOPE 1| o« X Run 2 frem 815 = aichived,
Pk Unis 2 2 Quartz Fitsr, 260 m. HOFE 1] x X
A
Retingquished By: (signature} Vato ! Time  |Relinquish=u By: {sipaatwe) Qatn ! Time  |Rellnyuished By: (signature} Doto ! Tine Thiz form completed by:
S. Brown ?/ -"’"‘/!3 {fe0 S. Brown
Recegred By: {slgnature] DatefTime  |[Received By: {signature) Dale ) Time  |Relinquished By: {signatune} Oate ! Time Signdture Dnte
— e -'\_.-. -
%a_ Ig,\,,é?\ ?/Jﬂn 1038 \ ju[}‘ N~ 26-Sepll

Sanples receivedf :'r\j’oa/ cenel iowy 1y, Fisharbormmncd + QEC Letel A condrimess. Mo P»«p\/-‘ Condminas s

elementOne
21230 CAE M29 Report Packet

Page 10 of 29
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A3

S, Brown

Gfz6/13 15

Date ! Yime fﬁnquished By: (signatura}

CLIENT Wheelabsator PROJECT 12218 l 66-12218-2
PLANT Pompano Beach, FL DEPT. 66
] ~
PROJECT MANAGER S. Browm g g 2 ANALYSIS REQUESTED
H a FORWAHDING LAR
ANALYTICAL  COHTAINER £ § S Ey
METHOD SAMPLE FRACTION C.’ea nAl ': § g s b ElementOre, Inz.
USEPA 560 ‘West Vood Street w |4 % = < €319C Caoing Beach Rd
M-29 3 FRONT HALF HNO; RINSE Palayro, I G067 [ < Vimngtan, NC 28412
s Zz
250 mL HDPE £00-627.0033 (phana} s g 5 910-793.0128 (prone)
047-B21-3345 {ax) 2 3 Ken Soih
LAB ID BATE /UM ADDITIONAL
NUMBER 12013) TEST LOCATION NUMBER SANMPLE MATRIX INFORMATION
925 Urit 2 Train Prool Frant Haf HNG, Rnso, 250 ml HDPE] X X
2125 Unl2 1 Front Hat HNG, Rinse, 250 mL HOPE] ¢ X X N2la. Thdfe 813 taQ Run 2'5
D128 Y1 2 2 Froat Hajil HNO, Rinso, 250 mL HOFE| 1 X X Onk aaah20 the nva 2 from 925
296 Yot 2 3 Fronl Hatl HNO, Rirse, 280 mbl HDPE| 3 X X Rist 2 fram 9711 5 arzlsved.
7] Uit 2 Ll Front Hatf ENO, Rewe, 260 mi BDPE} 3 X X
9125 Unit 2 Figid Bark | Fror § 4l HRO; Rinse, 250 it NOPE| 1 X X
a3 umt2 2 £1on Hell HNO, Ringe, 259 mL MDPE] 1 X X X
—
olinquizhad By: {slpnature) Dato I Tume [Relinguishad By: (slgnature) Dala I Tune This form comploied by:

S. Brqwn

ecalved By: {sigrsiuie)

log

ofaliy_pay

Dite Tima {miud By (sipnature)

Date! Time  |Rebnaulshad By: {slgnature)

Date { Time Signgture Datc
A, 912812013

T )

elementOne
21230 CAE M29 Report Packet

Page 11 of 29
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21230

CLIENT Wheelabralor PROJECT 12218 | £68-12218-3
PLANT Pompano Beach, FL DEPT. B85 -
o« [
PROJECT MANAGER S. Brown g :_9; Q ANALYSIS REQUESTED
7 < 4 LY FORWARD
ANALYTICAL CONTAINER C’e 20 A ﬁr £ |3 E E? 2 ING LAB
METHOD NUMBER SAMPLE FRACTION e g = & B Elmant One, Ine
NG Crte <
USEPA IMPINGERS 1-3 CATCH AND 500 $Wess1 SWozd St Lg g = 6319C Carcting Bogsh Re
M.20 4 RINSE Palatae, i B6I67 E é a‘ Wikminglon, NC 28412
" 1000 mi. HOPE 00-627-2033 {phous) £ 153 010-793.0128 (phear)
£47.091-3385 (fex) 2 3 Kan Smith
LAB 1D DATE . RUN ADDITIONAL
NUNMBER {2013) TEST LOGATION NUMBER SAMPLE MATRIX INFORMATION
Tnatwers 1-3 CAlch and Rinse. 1000
[rt] Uriz 2 1 mL HDPE 1 X X
Tnpingers -3 Calch and fonzo, 1K
425 Unil 2 2 ml HDPE 1 X X
hpingers 1-3 Catch ang Rnse, 1030
a2 unit2 3 ml. HDPE 1 X X Ncig: Thare are two Run 25
Impingars (-3 Calch and Fense, 3
0126 Lt 2 4 i, HOPE 1 X X Only analyze the aun 2 from 9125
Tngnpers 3-3 Calkh 8N6 IRaso. 1080
BIZS Uit 2 Fletd Bank L HDPE 1 X X Fn 2 trom 9111 i3 vickived,
InRNgers 13 Calch and Rmza, 1000
w13 Uitz 2 L. HOPE 3 X
Rehnquisiad By; (SANALWO) Date!Time  |Redinquished By: {signatute} Fate ! Time Relinquizhed By: (signeiure) Uate i Trmo ie form comploted by:
4 )
S. Brown {f/Zt/\; D S. Brown
Received By: {signatura) Date! Tine wcolved By: (slanature} Date f Time Fﬁinnuished By (Slgnalure) Date/ Time Sigriure Date
oze.r, A/\Qg\ 922} 03§ | AN apepms)

elementOne
21230 CAE M29 Report Packet

Page 12 of 20
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L1230

CLIENT Wheelabrator PROJECT___ 12218 | §6-12214-4]
PLANT Pompang Beach, FL DEPT. 68 @
~
FROJECT MANAGER S. Brovm g a 8 ANALYSIS REQUESTED
E %
o < 9, FORWARDING LAG
ARALYTICAL CONTAINER FE L] 5 B
KETHOD NUMBER SAMPLE FRACTION Cle@f!!_QJ r § a ; g 5 Earmora One. Inc.
EPA IMPINGER 4 CATCH AND 500 Vet Waod Szoet & ] 2 = T/ 63196 Garoa Roach Ro
Uls“ 20 5A RINSE Pabine. 1L 6G067 e |2 2 Wiivinglon, NC 23412
- ]
250 ml. HDFE 200-627-0033 {phone) § 83 BIO-FBIA128 { phons}
847-951-3335 {fen) 2 3 Kon Smen
LAGID DATE RUN ADDTIONAL
NuMBER 12013) TEST LOCATION HUMBER SAMPLE MATRIX INFORIATION
Tuginger 4 Catch and Rense, 250 ml.
9728 Uris 2 | HOPE 1 X X
ThENgor 4 Catch sng RAEE. 260 mL
25 unt2 2 HORE 1 X X
TRERgor 4 Catch ans finse, 260 il
or2il Yait 2 3 HOPE 1 X X Nota: Thera 3t two Run 2's
Impnpger 4 Calch end Rase, 250 wl
arzé Unit 2 4 HOPE 1 X X Only annlyze the ren 2 liee Y25
WPNRIN 1 CORN end RSO, 750 M.
s Uit 2 Figig Blank HOPE 1] X X Run 2 from 0111 ks archiven
mamnger 4 Caizh and Rinze, 250 mi
[AL} Una2 2 HDFE 5 X X
Relingiishad By: (siF e) Date? Time Rellnguishoad By: (cignaturs) Date( Tive  |Relinguishad By: (signaturc) Dote ( Tine
P . N
S. Brown ?’Uﬁ.ﬁ (Tig -
Roceivod By: {signature] DateJ Time  {Recoived By: {signature) Oata!Time  |Relinquishad By: {signature} Data/ Time Date
A — 4jrfs 03§

/261201

elementOne
21230 CAE M29 Report Packet

Page 13 of 29
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21230

CLIENT Wheelehralor PROJECT 12218 I 60-12218-5;
PLANT Pompano Boach, FL DEPT. 66
CUEE— ~
PROJECT MANAGER S. Biown § 'EE’ g ANALYSIS REQUESTED
. ] E &
ANALYTICAL CONTAINER Cle an A ir E |§ £ 3 é‘ FORWARDING LAB
METHOD NUMBER SAMPLE FRACTION e g |= = 5’ b Eemera Ona, Inc.
SEPA IMPINGERS 5-6 CATCH AND 50D Vit Voo Strest P g o = T/ 6314C Canoline Beacti R
u 58 RINSE Patasne, IL 40067 e |23 Wimiglon, NC 28412
M-29 . > uibo
950 mL AMBER GLASS 800-827-0033 (pteone) %183 D1D-733-0128 {phona)
847.901-2345 (fax) ] 3 Kea Snilh
LAB D DATE RUN ADDITIONAL
NUMBER (2013) TEST LOCATION NUMBER SAMPLE MATRIX INFORMATION
‘mpin)eds 56 Calch and Rinse, B850
jU7id une2 1 e Amboe Gaass 1 X X
mplrgers $-6 C-‘HEF ano EHGG. gﬂ
920 Uni 2 2 me Amher Ghass ' X X
Fpingais 5.8 Catch ond Rnise, B30
926 Unn2 3 i Awhes Glags. 1 X X Nols Theco &6 two Run 2'g
mEingers &6 Catch and Rnse, 830
226 Unit 2 4 il Avber Glase 1 X X Only analyza o run 2 from W25
mpatdsrs 56 Cateh and EHEO. o
a5 Unit2 Fiald Blank L Amber Glass. 1 X X fan 2 from Q11 Ia archived.
Wpingars 5-6 COXN 80 RINSE, V50
LU Unit ¢ 2 L Amser Glazs
Relinguishad By: {cignaturce) Date) Tone [Rediequished By: {signatural Date /Time  |Rolinguished By: (sl ) Dale { Time his torm complatod by:
S. Rrown ?/ 7ZAJ jﬂn , Brown
Recer By: (signatuic) ©4tal Tine Receked By: (slgnatuna) Oale ! Time Pﬁcllnquished By: (signature) Dato ! Tima Signature Date
022:9\ Jé/\"’j"“ ~ 7! 27”3 o34 —== 92612013}

clementOne
21230 CAE M29 Report Packet

Page 14 of 29
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323D

CLIENT Wheolabrator PROJECT 12218 | §6.12218-@
PLANT Pompano Beach, FL DEPT. 66 2
e ————— o~
PROJECT MANAGER S, Brown Y % @ ANALYEIS REQUEGTED
. < 3 o FORWARDING [AS
ANALYTICAL CONTAINER £ 2
METHOD NUMBER SANPLE FRACTION C! QanAl r g g % g [ Elomor: Onz. for.
USEPA IMPINGERS 5-5 CATCH AND 500 Wast Wood Sweer L |8 5 = " 6319 Caroling Boach Re
6 RINSE Palatize, IL 86167 < Wuminglon, NG 28412
M9 T
250 mL AMBER GLASS 300-627-0033 (Kine) £ 183 910-763-0128 {nhara)
847-991-3385 (fax) 2 =] Kan Smith
LABID OATE RUN ADDITIORAL
NUMBER (2013) TEST LOCATION NUMBER IANPLE MATRIX INFORMATION
lirpingar 5-6 BN HCI 4 DI ‘Wasst,
(7 Un22 1 Cor:airar 230 mL Ambor Glass t X X
TWOIO0T 5-6 6N HCI + DT watar,
25 Una2 2 Cortatnes: 250 mb Amber Glass 1 X X
TmpingEr 5.6 BN 1401 + O Waier,
528 Unh2 3 Carnziner: 250 mi. Asmbey Grasy 1 X X
~Tmainget 50 8N [MCL 1 DI Wales,
26 unit 2 4 Conisingr: 250 i Ambder Glass 1 X X
imgirger 59 8N HCT + UF Walsr,
weg Unit 2 Fielg Blsnk Contener: 250 mt Ambrr Glass 1 X X

Refinqsshad By: (stgnature)

DufesTime  [Relincpiished By: {signatuwse]

?/'7»[/, 3 )Sl‘..)

Datel Time  |Relmquished By: (signaturs)

Date { Thme Tﬁ"mﬂovm compidtod by:

S, Brown S. Brown
Kecoived By: {signalure} DAcITImd  [Recehved Ry: [sigratias) Date f Timo  Relinguishsd By: (signaturn) Data f Tane Signoturae Dolo
i 27 g ‘L——— 9261201

eiementOne
21230 CAE M29 Report Packet

Page 15 of 29



23D

CLIENT Wheetabrator PROJECT 12218 I 66-12218-7
PLANT Pompano Beach, FL DEPT. 658 o
e o~
FROJECT MANAGER S. Brewn & 58 ANALYSIS REQUESTED
» ERE : 3 FORWARDING LAD
ANALYTICAL CONTAINER g $
o —— CleanAir | & |32 g | 5 o
vt N LN MG
500 Vest Vicod Sueet w [ s < 4319C Garosna Beash R
USEPA | SEE BELOW Paiatine, IL 0OL67 o 13y Wil
3 mingon, NG 23412
M-29 (IF AFPLICARLE) REAGENT BLANKS alaf é £g o
360-827-0033 (phora) = |83 910-793-0120 (phone)
847-891-3385 (fax) z{ = Kon Smith
LAB ID DATE RUN ADDITIONAL
NUMBER {2013) VEST LOCATION NUMBER SAMPLE MATRIX INFORMATION
3 (390 ML), COnIRITES
9725 Reagant Blank All 500 . HOPE 1 X X
T VVatee (100 L), Comamor S5 161
2 Reagent Nlsnk Al L HIDPE 1 X X
E 1A 1Oy ol f
Q6 Reagent BlRek Al Cantglnar 8: 280 mL HDPE 1 X X
i Wy oty mLj,
o125 Reagent llark Al Cantyli 10: 250 mL Arbor Gtass | 1 X X
DI Weier (200 mL)7 BN HGI (26 mL),
9125 Resqent Bl Ay Cordalmar 11; 260 ml. Amier Glass 1 X X
Quarz Filers {3), Contater 12 25!
9125 Reagont Blank AE mL 11IDPE 1 X X
|Relinguished Byt {signature} Date!Timo  |Rebirquizhed By: (slgnature) Dataf Time | Relinquished By: (Sigaature) Date f Tune Fhis form comptoted by
L 130
S. Brown ?/ll/fl, p S. Brown
Recelvod By: [slgnmuie) "DathI7ime  [Received Dy: {signature} Date) Time  {Relinguished By: {slgnatura) Date / i Sigtymue Dale
o &A» 9/ '?"11(3 03§] 01202013

elementOne
21230 CAE M29 Report Packet
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ANALYTICAL DATA

elementOne
21230 CAE M29 Report Packet
Page 17 of 29

G-20




Analytical Calculations

Mercury-

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

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

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

elementOne
21230 CAE M29 Report Packet
Page 18 of 29
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Analytical Calculations

Spike Recovery-

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

Where-

Spike Result = Raw sample conceniration (ppb)--/CP-Data Sheet

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

Spike Amount--/ICP-MS Spike Table

Duplicate Analysis RPD-

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

Where-
Sample Result =Raw sample concentration (ppb)—/CP-Data Sheet

Duplicate Results=Raw sample concentration (ppb)--1CP-Data Sheet

Average= (Duplicate + Sample Results)
2

elementOne
21230 CAE M29 Report Packet
Page 19 of 29
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elementOne AIR TESTING SAMPLE SUBMISSION FORM Lab ID 21230
Analysis Due Date 10.07.13
QA/QC/Report DueDate  10.09.13
Client Clean Air IL Date Rec 09.27.13
Praject No 12218 Time Rec 1038
HNO4 Lot $309% HF Lot oo copssits HCILot 1 ¢ 2016 Ref. Method:
Volume Marked(® / N Volume Loss Y i8P/ ? 29
Sample Identification
1 ¢ U2M28-R1 - ~J)...5|FieldBlank__ . e
2§ U2-M29-R2 & | Reagent Blank__ N I e
U2-M28-R2 Duplicate . R o T

3jU2M20-R3 S U e e

© | U2-M20-R3 Spke IR R S R
_ 4| U2.M20-R4 I —— . - .

\ -
Analyses Requested - Semplest6 Mg .. -
Runs /| FifAce (FH) HNGO; (FH) 5% HNOx10% H:02 (BH) HNOs (A) KnO4 (B) HEI (C)

FB pH<20 YI/N | pH<20¢¥/N pH <20 (YR pH<2ZO0AFIN | pH<20 WIN | pH<20 (DN
LabiD |FrID [ Bvmt [ BVYml [Fvml | BYml | Used | Fvmi |BVml | FVml | BYml | Fvmi | BVl | FV ol
b 172 |iep [flo S 1es | 2eo 350 Sew | 236 | 4o
2.D 123 o e tr oo : ETE f PETS
35 ~_|i1%0 y55 P 7 | 325 | 23¢
4 3% ‘110 )l ivd | 36 220
5 00 | ° 3ic {/ fod | Is7o O {zae | W
M-29 Reagent Blank
LabID Fraction BV, ml {FVY,ml | Commants
B c-7 FH Acetone Blank

C-8A | FH 0.1N HNO, Soo 100 | el 100 A

CB8A | A 0.1N HNO, R .

C-8B | B DI H,0 15T 166 /33 |jgeck 33 AL

o] BH % HNQy/10% M0, [ - Combined 2ok N W toa L EEH 7 150 L
ci0 |B 4% KMnO,/M0%H,S0, | 1e€ ™ |,5753 | penl 2000 oA '
C-11 C BN HCi DI H,0 A5 Yoo

C-12 FH Filter

Lab Communications

LA & s’.;,“,.( Wi tee ALk of spd.
H

FH)

1429; Received G1. C3, C4; G3A, €58, C5GC; RB C12, COA, T88, CF, C10. G121~ Archive Traln Proof & R2 from €9.11.13--09.27.33 118

SS Page

10f1

9/27/2013 3:43.40 PM

SS by _s
Label ate 72l 97/3v/i3

A ‘2‘3')9;”\

FH Prep BylDate S fe:3 13 APrep ByfDate i 3¢ 3

BH Prep By/Date_Jrt. 42 i.-e3 B Prep By/Date Jwr 9.1 13
BH/FH Prep By/Date 3w /¢ 343 C Prep By/Date_gv/t 1¢ 1 - 13
ID Verification By/DateSwy. 4. 32.¢3

PM Prep By / Date
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elementOne Method 29 Microwave Worksheet LabiD#e4iz3c
2,29
Client:
Date Digested: ¢ 3 13 Initials: v Worksheet Prepared by: 3wt
Auto | Samplelab | Sample # of filters | Spike | Prep Volume Weight In Units
Sample D Weight (g) digested {mi) Micra /
toc. . Weight Oul
Micro
i > 2 3JLA\°) 1L \
- 274
£ LAS ,;r.l A \
5 - ) ¢ \
. { N\
4 2 \
5 -3 \
&2 4 ; \
7 .5 | ‘1 \
T - v /
1 1-113(&15
1o LSt -y i
i t i !
/2 2 B /
/3 3 |
i g 4 L bt Ji
~ {
i — % /\\ ]{
. T
o~ LAY .f
< - ] H
N el o BV |
N S |
4 |
/ § \
- N

L2B8 b o merd wf roe At SKA A Car A5 porm

21230 4 212%))

Elemen; Orie. Inc. Form 104 - Revisien 1.0
AE Lot % COPODSSNS HNDy Lot g L3N

elementOne

21230 CAE M29 Report Packet
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-

21 (44g) cend b 202008 Fask &

I\ - i .
Hov G~ |4 — IDLI 5’{:;«5?' b 23200 10OHIZ~2 {}"6:91[',2|
efementQOne MERp_UBYjBATCH DIGESTION - RUN WORKSHEET ’ 0O }g -1
O 302 -
Date Prepared/Digested:  £8«ster33:3~ Prep By: wL SIFFile# jconns -k
Block #1 Temperature:  Gie. A7 Start Time: < 5% Machine ID: = 1
Block #2 Temperature: <«14.17 Stop Time: Yiie Batch Analyst: .
Block #3 Temperature:  — Typed By: 3. " Verified By: T&EC
0.4ug/ml
A/S 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 Jlot # VT oM
2 0.004 ug 0.01ml 40 40 Working Standard
3 0.04 ug 0.10ml 40 40 Jlot# nf3i2-1 by Fioo
4 0.08 ug 0.20mi 40 40 [Standard #2 (QC #2).
5 0.16 ug 0.40m| 40 40 Lot (<5042 -2
8 0.20ug 0.50ml 40 40  [Standard #3 (QC #3).
fLot# ¢ %2~
7 QC #2= 0.08ug | 0.2mi#2 std 40 40
8 QC #3= 0.08ug | 0.2mi #3 std 40 40 Curve prepared by: T~
Initial Review By: -t /e AL Date; t&-1 - 1% Time: /: %S
Final QC Review By: | P Date: [OL2IL 3 Time: 1S -
Commentis; 2120 - 380+ <2 .5 ol 2L L2324~ C 1.6 0K
Sample
AIS” LAB # Client WHFV | AliUsed | mlused | Vol mi Spike ug
v Bl zizee - toy 1 ¢ o
10 - 28y .S 4%0
11 - 2540 - | L
12 - Ly 9 4o
13 -3ad-4 < L
14 - 431 - 440
15 - =3y 2 g4 0
16 - SAGD N
17 - Leddid % v
18 -Cal 4 v e
W 19] 21230 - 1A ¢ 200

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

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

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

H,S0, @ 2.0ml...... HNO; @ 1.0m....... Persulfate @ 3.0......... KMnO s @ 6.0m!
H;SO,Loft# __52: Ty HNO, Lot 2 $3n95 HCiLot#: 1| 22730
Persulfate Lot #__ iy 2 =5 KMnO, Lot # 4065 32-3 Hydrox Lot#, (1% 12 -&,

Clear samples after digestion with 3.2mi of Hydroxylamine solution.

Element One, Inc form 128-Revision 9.0 Page 1of &

elementOne
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

SIFFile#  looliz -2~
Fd

Sample

AS |, LAB# Client WUHFV_ | AliUsed | mlused | Vol mi Spike g
?p’.&l 23 -24 4 2p0

1 ~ 2AD | :
22 - 3A
23 = 3A4-
24 “d
25 -5k
26 s v
27 ] For
28 _ 285
29 _-z28v
30| .33
31 W30 ¢
32| -yg
33| - g5 s
34| -¢8 7
V352 i - 3 z .
36 -3 < R
37| 2132 LiB. i L [ als
38 - 86 Fu o+ fL l
o _ . o |'
40 ZE { l
41 CBERD [ ;
42 - Gr i |
43 - lef Y j
44 T4l [
45 P :
48 S P ]
47 ~ rAf¥ :
48] - sz !
49 - EsnH .
50 —ga gl ~ ~
51 2ivig9 -3 ae ! 1
b2 L4 e i \

v 53 2120%-2.4 5 256
54 —2k ap - N
Elgment One, Inc farm 128-Revision 9.0 Paga2of 4

elementOne
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elemeniOne MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Digested: 5.¢-13 Prep By: ywa/eat SIF File #: ooz13 -1
Block #1 Temperature: G¢ .04 Start Time: _s: 45 Machine ID: = 3
Block #2 Temperature: __ 43 33 Stop Time: _5- % Batch Analyst: =w
Block #3 Temperature: —_— Typed By: i Verified By:  caxl -
0.4ug/mt
A/S Curve & QC’s | working std BV, mi FV, ml Standard Lot Numbers
Lab BLK Standard #1 (for working std)
1 (3/ batch) 0 40 40 Lot # z3ie504
2 0.004 ug 0.01ml 40 40 Working Standard
3 0.04 ug 0.10mi 40 40 _ Jiot#:A30:3-¢ by Jwi
4 0.08 ug 0.20mi 40 40  |Standard #2 (QC #2):
9 0.16 ug 0.40mi 40 40 lHot#elrri-2
6 0.20ug 0.50m} 40 40  |Standard #3 (QC #3).
Lot #: or33p13-3
7 QC #2=0.08ug | 0.2ml #2 std 40 40
8 QC #3=0.08ug | 0.2ml #3 std 40 40 Curve prepared by: Jw
Initial Review By: Date: Time:
Final QC Review By: { )N ) Date: INID] 1R Time: [930)
Comments:
Sample
AJS LAB # Client WHFV Ali Used | mlused ] Vol mi Spike pg
9 21203 25,1 (0 | SO
A
11 ~Z0.] kg
12 — 23}
130 291
14 ~281 s/
18 z1203-25 2 z20 | 260
16 262 700
17 2(.2D o/
18 717 3C0
19 ~29. 7~ ~ 2.0

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

Spike for Hg, Use calibration working 0.4ugf/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,SO, @ 2.0ml..... HNO; @ 1.0ml....... Persulfate @ 3.0mi......... KMnO, @ 6.0mi
H,S0, Lof# $2151 ANO, Lot # S 3¢9 HCI Lot #_g11 2239
Persulfate Lot # c1¥i3 -5 KMinO , Lof # p11513 -0 Hydrox Loff, ovi3 -S

Clear samples after digestion with 3.2ml of Hydroxylamine solution.

Element One, Inc form 128-Revision 9.0 Page 10of4

elementOne
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

SIF File #:
Sample
AIS LAB # Client WHFY_| AliUsed | mlused | Vol ml Spike pg
200 21203-28.2 1 20 | 200
21 71 22255 (O | =00
22 263 FO0
23 ~26.3T4b Y
24 =213 OO
28] —797 OO
26 ~-2%.24 %
27 UK Y /49 2.0
28 Yyl
29 /P k51
300  —234 !
3 ~72¢M !
32 —2B4F 1Y J
33 21208-25.% 20 L0
34 ~206% 0
35 ~26-D bip. o
3 —2%5 (OO
37 295 _ | 2¢6
38 25y N L
3N 21200 . 384 <5 Y yc
40 ~384 4 > &
42,92 - L6578 4 log
42 ~ eRBFH 4+ /. ¢ -
43[Atr3e 1 ¢ 4 “Hoo
44 " ) ]
45 -2eD
48 -3¢
a7 i WA
48 -9
49 -5¢
50 - C R~
511230 - oy Tuo
52 - 23 ’("_D
53 -233% <
54 - 53 ~ w5
Element One, Inc form 128-Revision 8.0 Page2of4
elementOne
21230 CAE M29 Report Packet
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elemeniOne

MERCURY BATCH DIGESTION - RUN WORKSHEET

SiF File #:

A/S

LAB #

Client

WUFV Ali Used | ml used

Sample
Vol, mi

Spike pg

85

L1230 354y

+

955

56

- 4384

Y0

&7

-S3n

310

58

~ LBit

2o

59

20235 /93/3%  Giic

20

|

60

)

61

Hert +

2732

62

-Qap

63

21235

64

65

spi
21234

66

LAV I§1-3 A

67

Ll e

58

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

B5

86

87

88

89

Element One, Inc form $28-Revision 9.0

elementOne

21230 CAE M29 Report Packet
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slementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Digested: j2. 3 3 Prep By: Jwe SIFFile# ({4 ]3|
Block #1 Temperature: — Start Time: £:55 Machine ID: s 1
Block #2 Temperature: — Stop Time: ¢ -1o Batch Analyst: Jwt
Block #3 Temperature: - Typed By, Jwr Verified By: LA L
0.4ug/m!
AIS Curve & QC’s | working std BY, mi FV, mi Slandard Lot Numbers
Lab BLK Standard #1 (for working std)
i {3/ batch) 0 40 40 Lot # i3l So¥
2 0.004 ug 0.01mi 40 40 |Working Standard
3 0.04 ug 0.10ml 40 40 JLot# 073ci3-\ by Iw
4 0.08 ug 0.20mi 40 40 Standard #2 {QC #2):
5 0.18 ug 0.40m| 40 40 Lot # g930¢3 -2
6 0.20ug 0.50mi 40 40  [|Standard #3 (QC #3):
Lot #: p930s3 -3
7 QC #2=0.08ug | 0.2m! #2 std 40 40
8 QC #3=0.08ug | 0.2ml #3 std 40 40 |Curve prepared by sw
Initial Reviow By: 5vou/ cad Date: 10 -4 13 Time:f1.4$
Final QC Review By: ‘LA S Date: 1M1 & Time: 13410

Comments;_paegmey—— 2)2.23 - 1 d& Tl L1232 ns ) ¢ G6FCE ~
C21223 Y i3utrn Staked Tyrek A3 20225 on fant

Sample
AJS LAB # Client WHFYV Ali Used | ml used | Vol, mi Spike pd
78 74200 -Wbal 4 [oC
10 A FH | o o
M 21244 1O [

12 - spl b
13| 21200 AR i qyo
14 ~L R HH N
£ 18] 71 730 AQRT 4 1O
186 ~cidR Fkl 4 L |
L Y Y Y

18 ~2414
19 —Z{D -

NOTES: Lab blanks and spikes must be prepared with each batch digestion
Spike for Hyg, Use calibration working 0.4ug/mi standard at the rate of 0.20ml per 40mi sampie.

Digestion chemicais to be added in order at the following rate per 40m] volumes.

H,S0,;@ 2.0ml...... HNC; @ 1.0ml....... Persulfate @ 3.0mil......... KMnO , @ 6.0m!
H,S0, Lot# 52151 HNO ; Lot ##_5 30117 HCI Lot #: 441 2010
Persulfale Lot # e15\3 -3 RMnO, Lot # erisis-¢ Hydrox Lot o513 -4

Clear samples after digestion with 3.2m! of Hydroxylamine solution.

Etement One, Inc form §28-Revision 9.0 Page 1 of 4

elementOne
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

SIFFile#: OO ]3 —\
Sample
AIS LAB # Client \WHFV AliUsed | mlused | Vol, mi Spike ug |

o 201214230 - a6 | Y 160

21 ‘3{1‘[; S

22 —t{ [}

23 -5 {H

24 —( Fit o J/
/28] 2123 (- RRGM U ) (50

26 —cie a4 Ltz ;

27 — 5 FH Y

28 2L

28 ~2fHD

30 e

31 36ty [ \

32 -6t o N

33 242314 Y 200

34 —2 \

35 ~2AD

36 - 3N

37 ~3h +

38 YN & N7

38 2i7%i aBM 4 9z

40 - 70 Qi

41 — 284D J

42 - 3R Ea%s,

) IS Y 17

44 T MR ) 260

45 7.724-1% 4 SO0

46 - 2R i

a7 28D

a8 3%

49 - TR

50 -4 B o/ -

51 Zoy$-Jec . LU

52 L ac ( !
/ 53xg22% - o ree 9 ,30\8 i

54 ) ~ \ L AN

Element One, inc form 128.Revision 9.0 Page 2 of 4
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PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID

Calib Blank
STD1=.004ug
STD2=.04ug
STD3=.08ug
STD4=.16ug
STD5=.2ug
Reagent Blank
0.004ug = DL
0.08Qug = STD.2
0.080ug =QC STD 3
REAGENT BLANK
21230-1A
21230-2A
21230-2A DUP
21230-3A
21230-3A SPK
21230-4A
21230-5A
2123D-6A
21230-1B
21230-2B

0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
21230-2B DUP
21230-3B
21230-3B SPK
2123048
21230-5B

Reagent Blank
0.004ug = DL
0.080ug = STD.2
0.080ug=QC STD 3
REAGENT BLANK
21230-68

0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
Calib Blank
STD1=.004ug
STD2=.04ug
STD3=.08ug
STD4=.16ug
STD5=.2ug
Reagent Blank
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
0.080ug = STD.2
0.080ug =QC STD 3
REAGENT BLANK
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
21230-1C
21230-2C
21230-2C DUP
21230-3C
21230-3C SPK
21230-4C

0.004ug = DL
0.080ug = 8TD.2
REAGENT BLANK
21230-5C
21230-6C
21230-18H
21230-28H
21230-2BH DUP
21230-38H
21230-3BH SPK
21230-4BH
21230-5BH
21230-68H
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK

Date

10/1/2013
10/4/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
101112013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013

Hg-Data 1 of 2

Time
11:08:31
11:09:46
11:11:03
11:12:19
11:13:37
11:14:56
11:16:44
11:17:58
11:19:16
11:20:36
11:21:52
11:23:39
11:25:24
11:27:10
11:28:57
11:30:45
11:32:33
11:34:22
11:36:10
11:38:01
11:39:51
11:43:35
11:44:53
11:46:10
11:47:57
11:49:48
11:51:39
11:53:27
11:55:12
11:58:35
12:02:17
12:03:35
12:04:54
12:06:11
12:07:56
12:25:20
12:26:37
12:27:53

9:17:30

9:18:45

9:20:00

9:21:18

9:22:36

9:23:55

9:25:43

9:26:57

g9:28:15

9:29:32

9:30:48

9:32:07

9:33:24
10:36:17
10:37:34
10:38:51
10:47:53
10:49:43
10:51:33
10:53:23
10:55:15
10:57:03
10:58:17
10:59:33
11:00:50
11:02:268
11:04:20
11:06:06
11:07:51
11:09:37
11:11:25
11:13:12
11:15:00
11:16:48
11:18:35
11:19:50
11:21:08
11:22:24

Mean_Sig Mean_Rd Mean_Rt Units Alg. Vol.

0.0005698
0.0009658
0.0097989
0.0200178
0.0386912
0.0503652
-0.0000907
0.0010958
0.0196847
0.0206123
-0.0000178
0.0002144
0.0003254
0.0002123
0.0001336
0.0198426
0.0004172
0.0002425
-0.0000108
0.0006203
0.0008641
0.0010616
0.0188962
-0.0000431
0.0007877
0.0007607
0.0175955
0.0008451
0.0002598
-0.0000357
0.0010225
0.0194032
0.0204805
-0.0001107
0.0003007
0.0010796
0.0194307
3.998E-05
0.000151
0.0010229
0.0097008
0.0206059
0.0408727
0.0498901
-0.0000595
0.0009176
0.0199769
-0.0000864
0.0203091
0.0210825
-0.0000917
0.0010635
0.0201093
1.84E-06
-0.0029711
0.0062405
0.0064673
0.0011738
0.0203572
0.0011661
0.0010209
0.0201089
-0.0000006
9.052E-05
7.138E-05
0.0139686
0.0239623
0.025635
0.0137457
0.0335739
0.0118054
0.0001496
0.0000708
0.0010106
0.0201371
-0.0000045

-0.0003655
0.004416
0.0793277
0.0830659
-0.000072
0.000864
0.0013112
0.0008554
0.0005626
0.0799642
0.0016815
0.0009774
-0.0000438
0.0024998
0.0034822
0.0042781
0.07616
-0.0001736
0.0031744
0.0030657
0.0709086
0.0034056
0.001047
-0.0001442
0.0041208
0.0781932
0.0825349
-0.0004465
0.0012118
0.0043507
0.0783043
0.0001611

-0.000238
0.003639
0.0792281
-0.0003428
0.0805456
0.0836128
-0.0003637
0.0042178
0.0797533
7.31E-06
0.0117833
0.0247499
0.0256492
0.0046553
0.0807363
0.0046247
0.0040489
0.0797514
-0.0000025
0.000359
0.0002831
0.0553994
0.0950343
0.101668
0.0545152
0.1331537
0.04682
0.0005935
0.0002808
0.004008
0.0798635
-0.000018

g

g

ug

g

Hg

Hg

-0.0003655 pg

0.004416 pg

0.0793277 ug

0.0830659 g

-0.000072 pg
0.0431975 pg 4 200
0.0655584 ug 4 200
0.0427693 pg 4 200
0.0281305 pg 4 200
39982121 pg 4 200
0.0840731 pg 4 200
0.0488699 g 4 200
-0.0021922 pg 4 200
0.3124715 g 4 500
0.4362797 pg 4 500
0.0042781 ug 4 500
0.07615 g 4 500
-0.0001736 pg 4 500
0.3967956 g 4 500
0.3832099 g 4 500
88635724 yug 4 500
0425701 pg 4 500
0.1308708 g 4 500
00001442 pg 4 500
0.0041208 g 4 500
0.0781932 g 4 500
0.0825349 pg 4 500
-0.0004465 g 4 500
0.1514733 g 4 500
0.0043507 g 4 100
0.0783043 pg 4 100
0.0001611 g 4 100

g

22]

2]

Hg

]

Hg

-0.000236 g

0.003639 g

0.0792281 ug

-0.0003426 g

0.0805456 ug

0.0836128 ug

-0.0003637 ug
0.0042179 pg 20 700
0.0797533 pg 20 700
731E-06 pg 20 700
1.1783306 g 4 400
2.4749877 g 4 400
2.5649171 ug 4 400
0.4655315 g 4 400
8.073633 wg 4 400
0.4624662 pg 4 400
0.0040489 g 4 400
0.0797514 upg 4 400
0.0000025 pg 4 400
0.0359021 pg 4 400
0.0283123 pg 4 400
11.8910873 g 4 860
21.145123 ug 4 890
22.621129 g 4 890
12.061484 yg 4 885
20460248 pg 4 885
10.651551 upg 4 910
0.0459955 g 4 310
0.0140401 pg 4 200
0.004008 pg 4 200
0.0798635 pg 4 200
-0.000018 pg 4 200

elementOne
e 21230-Hg

G-32

Sig 1
0.0005698
0.0009659
0.0097989
0.0200178
0.0386912
0.0503652

-0.0000828
0.0010958
0.0196847
0.0208123
-0.0000178
0.0002568

0.000348
0.0001919
0.0001431
0.0199285

0.000391
0.0001998
3.183E-05
0.0008335
0.0008613
0.0010616
0.0188962

-0.0000431
0.0007909
0.0007914
0.0175981
0.0007811
0.0001933

-0.0000288
0.0010225
0.0194032
0.0204805

0.0001107
0.0003301
0.0010796
0.0194307
3.998E-05

0.000151
0.0010229
0.0097008
0.0206059
0.0408727
0.0498901

-0.0000691
0.0009176
0.0199769
-0.0000864
0.0203091
0.0210825

-0.0000917
0.0010636
0.0201093

1.84E-06
0.0029593
0.0062644
0.0065056
0.0011708
0.0203787
0.0011607
0.0010209
0.0201088

-0.0000006
8.687E-05
7.646E-05
0.0140221
0.0239754
0.0255679
0.0137689
0.0336176
0.0117543
0.0001518
8.021E-05
0.0010106
0.0201371

-0.0000045

Reading-1

-0.0003338
0.004416
0.0793277
0.0830658
-0.000072
0.0010351
0.0014025
0.0007735
0.0005766
0.0803104
0.0015755
0.0008052
0.0001283
0.002553
0.003471
0.0042781
0.07615
-0.0001736
0.0031873
0.0031894
0.0709187
0.0031479
0.0007791
-0.0001183
0.0041208
0.0781832
0.0825349
-0.0004465
0.0013303
0.0043507
0.0783043
0.0001611

-0.0002743
0.003639
0.0792281
-0.0003426
0.0805456
0.0836128
-0.0003637
0.0042179
0.0797533
7.31E-06
0.0117363
0.0248444
0.0258012
0.0046435
0.0808218
0.0046034
0.0040489
0.0797514
-0.0000025
0.0003446
0.0003033
0.0556114
0.0850862
0.1014018
0.0546074
0.1333267
0.0466174
0.0006021
0.0003181
0.004008
0.0798635
-0.000018

Resuit-1

-0.0003338
0.004416
0.0783277
0.0830659
-0.000072
0.0517526
0.0701252
0.0386738
0.0288291
4.0155183
0.0787762
0.0402589
0.0064156
0.3191203
0.4338791
0.0042781
0.07615
-0.0001736
0.3934119
0.3986746
8.88484
0.3934867
0.0973843
-0.0001163
0.0041208
0.0781932
0.0825349
-0.0004465
0.1662869
0.0043507
0.0783043
0.0001611

-0.0002743
0.003639
0.0792281
-0.0003426
0.0805456
0.0836128
-0.0003837
0.0042179
0.0797533
7.31E-06
1.1736342
24844443
2.5801166
0.4643468
8.0821756
0.4603424
0.0040489
0.0797514
-0.0000025
0.0344551
0.0303256
11.95845
21.156681
22.561907
12.081878
29.498538
10.605454
0.0466604
0.0158057
0.004008
0.0798635
-0.000018

Sig 2

<0.0000985

0.0001719
0.0003027
0.0002326
0.0001361
0.0197568
0.0004435
0.0002853
-0.0000535
0.0008071
0.0008668

0.0007845
0.00073
0.017593
0.000909
0.0003263
-0.0000426

0.0002713

Reading-2

-0.0003971

0.0006928
0.0012198
0.0009373
0.0005486
0.0796181
0.0017874
0.0011486

-0.000216
0.0024466
0.0034934

0.0031614

0.002942
0.0708984
0.0036633
0.0013149
-0.000172

0.0010833

Result-2

-0.0003971

0.0346425
0.0609915
0.0468648
0.0274318
3.980906
0.0893701
0.057481
-0.0108
0.3058227
0.4366802

0.3951794
0.3677453
8.8623047
0.4579152
0.1643572
-0.000172

0.1366596

-0.0000498 -0.0001977 -0.0001977

0.0029829
0.0062167

0.006429
0.0011768
0.0203357
0.0011714

9.417E-05
6.631E-05
0.0139152
0.0239492
0.0257021
0.0137224
0.0335303
0.0118565
0.0001475
6.139E-05

0.0118303
0.0246553
0.0254972
0.0046672
0.0806509
0.0046459

0.0003735

0.000263
0.0551874
0.0949823
0.1019342

0.054423
0.1329806
0.0470226
0.0005849
0.0002435

1.1830269
2.465531
2.5497176
0.4667161
8.0650804
0.4645¢9

0.0373491
0.0262989
11.865296
21.133565
22.680351

12,04109
29.421959
10.697648
0.0453305

0.01217.

29.1



PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID Date Time Mean_Sig Mean_Rd' Mean_Rt Units Alq. Vol. Sig 1 Reading-1 Result-1 Sig 2 Reading-2 Result-2
lib Blank 10/4/2013  9:20:52 0.0001124 ug 4 100 0.0001124
D1=.004ug 10/4/2013  9:22:06 0.0010786 Mg 4 100 0.0010786
TD2=.04ug 10/4/2013 9:23:22 0.0108475 Hg 4 100 0.0108475
STD3=.08ug 10/4/2013  9:24:38 0.02164 g 4 100 0.02164
STD4=.16ug 10/4/2013  9:25:55 0.0429366 ug 4 100 0.0429366
STD5=.2ug 10/4/2013  9:27:13  0.0537432 ug 4 10D 0.0537432
Reagent Blank 10/4/2013  9:28:59 3.172E-05 0.000118 0.000118 g 4 100 4.375E-05 0.0001628 00001628 1.969E-05 7.328E-05 7.328BE-05
0.004ug=DL 10/4/2093  9:30:12 0.0010636 0.0039567 0.0039567 g 4 100 0.0010636 0.0039567 0.0039567
0.080ug = STD.2 10/4/2013  9:31:27 0.0213559 0.0794487 0.0794487 g 4 100 0.0213558 0.0794487 0.0794487
REAGENT BLANK 10/4/2013  9:32:43 0.0002499 0.0009298 0.0009298 g 4 100 0.0002498 0.0009298 0.0009298
0.080ug = STD.2 10/4/2013  9:33:59 0.0212713 0.0791342 0.0791342 ug 4 100 0.0212713 0.0791342 0.0791342
REAGENT BLANK 10/4/2013  9:35:15 0.0002386 0.0008878 0.0008878 ug 4 100 0.0002386 0.0008878 0.0008878
21230-LRB FH 10/4/2013  9:47:38 3.523E-05 0.0001311 0.0032773 pg 4 100 2.688E-05 0.0001 0.0025008 4.358E-05 0.0001622 0.0040538
21230-LRB FHSPK  10/4/2013  9:49:29 0.0170829 0.0635522 3.9720117 pg 1.6 100 0.0171776 0.0639046 3.9940396 0.0169881 0.0631997 3.9499838
21230-1 FH 10/4/2013  9:51:15  0.001445 0.0053757 0.1343926 ug 4 100 0.0014654 0.0054518 0.1362941 0.0014245 0.0052996 0.132491
21230-2 FH 10/4/2013  9:52:58 0.0013352 0.0049673 0.1241821 pg 4 100 0.001319 0.0049072 0.1226789 0.0013514 0.0050274 0.1256853
0.004ug = DL 10/4/2013  9:54:11 0.0010737 0.0038943 0.0039943 g 4 100 0.0010737 0.0038943 0.0039943
0.080ug = STD.2 10/4/2013  9:56:27 0.0205922 0.0766077 0.0766077 g 4 100 0.0205922 0.0766077 0.0766077
REAGENT BLANK 10/4/2013  9:56:43 0.0002312 0.0008601 0.0008601 g 4 100 0.0002312 0.0008601 0.0008601
21230-2 FH DUP 10/4/2013  9:58:27 0.0015139 0.0056319 0.1407967 g 4 100 0.0015258 0.0056761 0.1419035 0.0015019 0.0055876 €.1396898
21230-3 FH 10/4/2013  10:00:11 0.0012363 0.0045995 0.1149866 ug 4 100 0.0012585 0.0046818 0.1170444 0.0012142 0.0045172 0.1129289
21230-3FH SPK 10/4/2013 10:01:55 0.0229057 0.0852143 2.1303583 pg 4 100 0.0230451 0.0857320 2.1433215 0.0227663 0.0846958 2.1173051
21230-4FH 10/4/2013  10:03:41 0.0008588 0.0031948 0.0798687 g 4 100 0.0008646 0.0032163 0.0804081 0.000853 0.0031733 0.0793313
21230-5FH 10/4/2013 10:05:27 1.699E-05 6.323E-05 0.0015808 yg 4 100 1.215E-05 4523E-05 0.0011308 2.183E-05 8.123E-05 0.00203092
21230-6FH 10/4/2013 10:07:13 S5.324E-05 0.0001981 0.0049519 yug 4 100 4.895E-05 0.0001821 0.004553 5.753E-05 0.000214 0.0053508
0.004ug = DL 10/4/2013 10:15:36 0.0010451 0.0038879 0.0038879 ug 4 100 0.0010451 0.0038879 0.0038879
0.080ug = STD.2 10/4/2013 10:16:52 0.0206102 0.0766746 0.0766746 ug 4 100 0.0206102 0.0766746 0.0766746
4 100 0.0002698 0.0010038 0.0010038

REAGENT BLANK 10/4/2013 10:18:08 0.0002698 0.0010038 0.0010038 ug

elementOne

Hg-Data 2 of 2 e 21230-Hg 29.2
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Wheelabrator

NORTH BROWARD
Emission Test Log

Date: 09/25/13
Start Time: 10:06
End Time: 12:27
Test DEG F DEG F GPM GPM GPM % DEG F "H20 "H20

487 .40] 279.30| 47.28| 35.46 11.82 23.65] 263.56] 6.41| -10.65]

Unit 3 [ 86.83] 83.69] 0.07] 0.01 0.06 90.00] 92.00] 0.77] 1.41)

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

173.27|

175.34|

Unit 3 [ 0.00] 4.45) 496.87] 0.43] -0.02 92.27] 86.82] 0.00 0.00]
U1 lime (#hr) 639.28
U2 lime (#/hr) 612.40
U3 lime (#hr) 3.21
Specific Gravity 1.086
Round Down 1.080 0.833
Round Up 1.090 0.941

Page 1



Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 09/25/13
Start Time: 12:45

End Time: 15:14

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

Unhj

Unit 2

l

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
Unit 1 [ 173.01] 875.70| 829.12| 80.68| -0.10] 235.87| 1069.83| 4.47| 175.00|

877.62|

Unit 2

Unit 3

U1 lime (#/hr) 603.14
U2 lime (#fhr) 605.69
U3 lime (#/hr) 3.95
Specific Gravity 1.088
Round Down 1.080 0.833

Round;' 1.090 0.941 '




Date:
Start Time:

End Time:

Unit 1

Unit3

ljnlt 3

09/26/13
7:41
9:58

Test

Wheelabrator

NORTH BROWARD
Emission Test Log

DEG F

DEG F

GPM

GPM

" H20

[ 486.47|

293.16]

44,12}

11.10

6.27]

292.08

89.66]

0.20|

0.19

93.21

0.79]

DEG F

DEG F

DEG F

DEG F

KLBs/hr

875.81]

832.17]

173.87|

878.53]

826.55]

1200.96

3.00|

[ 0.00] 4.45] 496.87] 0.43 -0.01{ 90.22| 88.32| 0.00]
U1 lime (#/br) 603.56
U2 lime (#/hr} 608.42
U3 lime (#/hr) 10.42
Specific Gravity 1.087
Round Down 1.080 0.833
Round Up 1.090 0.941

Page 1



Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 09/26/13
Start Time: 10:18
End Time: 12:40
Test DEG F

" H20

6.37]

29rund |

507.42] 292.19|

270.91

88.52] 90.02]

xipuaddy jo pu3

KLBs/hr DEG F DEG F

KSCFM

DEG F

DEG F

KLBs/hr

173.44| 876.36| 831.67]

82.27]

236.72|

1077.60|

174.94]

Unit 1 |

194 47]

89.14]

247.28|

1229.20

879.31 | 830.78]

87]

U1 lime (#/hr)

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

Specific Gravity
Round Down

Rounde

602.15
610.91
3.06
1.085

1.080
1.080

0.833
0.941




