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DIVISION OF AR
RESQURCE MANAGEMENT

" October 18,2012

CERTIFIED MAIL #70073020000226913099

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 GQuarterly Mercury Stack Testing
Third Quarter of 2012, Report Submittal

Dear Mr. Lurix:

As required by F.A.C. 62-296.416, please find enclosed the 2012 third quarter report on mercury stack
testing which 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. 1 hereby certify, based on information and belief formed after reasonable

inquiry, that the statements and information in this document are true, accurate and complete.

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

im Epsilantis
Plant Manager

Sincerely,

cc: USEPA, Region IV, Pesticides and Toxics Management Division, Air & EPCRA Enforcement

Branch, Air Enforcement Section CERTIFIED MAIL #70073020000226913105

FDEP, Tallahassee, Bureau of Air Regulation, New Source Review Section,
CERTIFIED MAIL #70073020000226913112

Broward County Department of Planning and Environmental Protection, Air Quality Division
CERTIFIED MAIL #70073020000226913129

Chuck Faller (with) ’

Rob French — MPI - (with)

Ram Tewari — BCWRS (without) "

WASTE MANAGEMENT



CleanAir.

CleanAir Engineering
500 W. Wood Street
Palatine, IL 60067-4975
800-627-0033

www. cleanair.com

October 12, 2012

Mr. Chuck Faller

Wheelabrator North Broward, Inc.
2600 Wiles Road

Pompano Beach, FL 33073

Dear Mr. Faller:
Enclosed are six cdpies of the final report prepared by Clean Air Engineering for Wheelabrator
North Broward, Inc. on quarterly mercury testing (Unit 2) performed at the Pompano Beach, FL

facility on September 5 and 6, 2012.

You can reach me at (800) 627-0033 ext. 4544 if you have any questions about the data or
comments about the report.

Respectfully submitted,

CLEAN AIR ENGINEERING
,%um W

Scott Bro

Project ager

SAB/nsl
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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: 11414-7
Revision 0: October 12, 2012

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,

ScottBrown Mark Roach, P.E.

Project Managér Engineering Group Technical Leader
sbrown(@cleanair.com mroach@cleanair.com

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

RPTv4_6_8.dot
11414-7 U2 Quarterly Repori_R0O
58112012 035800 11414-7
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
‘ POMPANO BEACH, FL CleanAir Project No: 11414-7

REPORT ON MERCURY TESTING

DRAFT REPORT REVISION HISTORY
Revision: Date Pages Comments
DOa 10/02/12 All Draft version of original document.

FINAL REPORT REVISION HISTORY
Revision: Date Pages Comments
0 10/12/12 All Final version of original document.
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
. POMPANO BEACH, FL CleanAir Project No: 11414-7

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 5 and 6, 2012.

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

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

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

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

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

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

. -
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement

POMPANO BEACH, FL | CleanAir Project No: 11414-7 ._

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 09/05/12  12:55 15:09

2 Unit 2 FF Outlet USEPA Method 29 Mercury 09/06/12  07:35 09:46

3 Unit 2 FF Outlet USEPA Method 29 -Mercury 09/06/12 10:12 12:24

4 Unit 2 FF Outlet USEPA Method 29 Mercury 09/06/12  12:45 14:57

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 QOutlet
Mercury (pg/dscm @7% O,) EPA M29 4.8 50

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

Four (4) Method 29 test runs for mercury were performed at the Unit 2 FF Outlet and

an average of all four (4) runs were averaged to determine compliance with permit
limit.

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

" Table 2-1

Unit 2 FF Outlet — Mercury

Client Reference No: Service Agreement

CleanAir Project No: 11414-7

2-1

Run No.

Date (2012)

Start Time (approx.)

Stop Time (approx.)

Process Conditions
Rp Production rate - (units/hour)
P Fabric Filter Inlet Temperature (°F)
Fq Oxygen-based F-factor (dscf/MMBtu)

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

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

Sampling Data
Vmsta  Volume metered. standard (dscf)
%l Isokinetic sampling (%)

Laboratory Data
mg Total matter corrected for allowable blanks (ug)

Mercury Results - Total
Css  Concentration (ug/dscm)
Cs7 Concentration @7% O, (pg/dscm)
Epn  Rate (Ib/hr)
Er¢  Rate - Fd-based (Ib/MMBtu)

1

Sep 5
12:55
15:09

184
320
9,570

9.0
9.9
311
24.2

191,000
128,000
96,800

79.73
102.3

7.9273

3.5
4.1
1.3E-03
3.7E-06

2

Sep 6
07:35
09:46

185
327
9,570

9.0
10.0
320
27.5

204,000
134,000
97,200

82.77
105.8

11.5223

4.9
5.8
1.8E-03
5.2E-06

3

Sep 6
10:12
12:24

183
324
9,570

9.0
10.1
316
26.8

195,000
129,000
94,500

76.25
100.2

9.8867

4.6
5.3
1.6E-03
4 8E-06

4 Average
Sep 6
12:45
14:57
184 184
323 323
9,570 9,570
7.7 8.7
10.9 10.2
319 316
28.4 26.7
199,000 197,000
132,000 131,000
94,300 95,700
79.65 79.60
105.0 103.3
8.3686
3.7 4.2
3.9 4.8
1.3E-03 1.5E-03
3.5E-06 4.3E-06
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WHEELABRATOR NORTH BROWARD, INC.
—— POMPANO-BEACH,-EL

Client Reference No: Service Agreement
CleanAir-Project-No11414-7—

&F

“Table2-2:
Quality Assurance and Quality Control

Run Number
U2 FF Outlet R1
U2 FF Outlet R2
U2 FF Outlet R3
U2 FF Outlet R4
Field Blank -
Reagent Blank

Run Number

U2 FF Outlet R3

Field Blank

Reagent Blank

#1
#2
#1
#2

RPD RESULTS

FH BH A B C
Front Empty
Half H,0,/HNO4  Impinger KMnO4 HCI
NA 0.1% NA NA NA
NA 0.3% NA NA NA
NA 0.4% NA NA NA
2.5% 0.2% " NA NA NA
NA NA NA NA NA
NA NA NA NA NA
Sample Spike and Recovery
Front Empty
Half H,0,/HNO4  Impinger KMnO4 HCI
116% 101% 100% 111% 97%
107% 100% 92% 110% 97%
Blanks
<0.1 <0.1 <0.2 <05 <04
<0.1 <01 <0.2 <0.5 <04
<0.1 <0.2 <0.2 <05 <04
<0.1 <0.2 <0.2 <05 <0.4

Revision 0, Final Report.

End of Section 2 — Results
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 11414-7

DESCRIPTION OF INSTALLATION 3-1

PROCESS DESCRIPTION

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

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

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

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

REFUSE BOILER

AUXHIARY BURNER SCRUBBER

ENCLOSED

RECEIVING
AREA

FABRIC FILTER

*:‘*’gox/xwi

REFUSE FUEL PIT

COMBUSTION GRATE

PROCESS CONTROL INDUCED

DRAFT FAN
ASH DISCHARGE COOLING TOWER
TURBINE GENERATOR

ELECTRICAL SWITCHYARD

CONDENSERS

Figure 3-1: General Process Schematic
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement

————POMBRANO-BEACH;:EL . . C!eanA'il’:EEO,jeCt—NO:—1-1~4~1-4--7——e:

3-2

SPRAY FABRIC
DRYER FILTER
BOILER ABSORBER BAGHQUSE
FEEDERS STACK

\/ SAMPLING

LOCATION

Figure 3-2: Process Schematic
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
. POMPANO BEACH, FL CleanAir Project No: 11414-7
DESCRIPTION OF SAMPLING LOCATIONS
Sampling point locations were determined according to' EPA Method 1. Table 3-1
outlines the sampling point configurations. Figure 3-3 illustrates the sampling points
and orientation of sampling ports for the source tested in the program.
Table 3-1:
Sampling Points
Run Points Minutes Total
Location Constituent __Method  No. Ports per Port _ per Point Minutes Figure
Unit 2 FF Outlet  Mercury 29 1-3 5 5 5 125 3-3
CEM
Port
- —
4
1+ + + + +1
A
‘ + + + + + )
o g
+ + + + + % in
Opacit
vomor |+ o+ o+ o+ o+ 0]
5+ + + + +5
Gas Flow
v Out of Page
—J —J - 3 —
5 4 3 2 1
| < 96 in L
Sampling Point Port to Point Distance (in.)
1 86.4
2 67.2
3 48.0
4 28.8
5 9.6
Equivalent Duct diameters upstream from flow disturbance (A): 0.5 Limit: 0.5
Equivalent Duct diameters downstream from flow disturbance (B): 20 Limit: 2.0
Figure 3-3: Unit 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: 11414-7

and 29. The following table summarizes the methods and their respective sources.

Table 4-1:
Summary of Sampling Procedures

Title 40 CFR Part 60 Appendix A

Method 1 “Sample and Velocity Traverses for Stationary Sources”

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

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

Method 29 “Determination of Metals Emissions from Stationary Sources”

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

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

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

End of Section 4 — Methodology
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WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
‘ POMPANO BEACH, FL CleanAir Project No: 11414-7

5-1

QA/QC DATA .. e e D
FIELD DA T A e e et E
FIELD DATA PRINTOUTS ..ottt e s e F
LABORATORY DATA ...ttt e G
PLANT DATA e et e et et H
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‘ . WHEELABRATOR NORTH BROWARD, INC. . Client Reference No: Service Agreement
' POMPANO'BEACH',”FL‘ . o S CleanAir Project No: 11414-7

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

my ability, verified as accurate.

QA/QC Initials: _ﬁt_
e CleanAir.
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Specification Sheet for

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

Other Parameters to be Determined from Train

Pollutant Sampling Information

Duration of Run

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

Sampling Probe
Nozzle Material
Nozzle Design
Probe Liner Material
_ Effective Probe Length
Probe Temperature Set-Point

Velocity Measuring Equipment

Pitot Tube Design

Pitot Tube Coefficient
Pitot Tube Calibration by
Pitot Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meter Resolution

Meter Size

Meter Calibrated Against

Pump Type

Temperature Measurements
Temperature Resolution

AP Differential Pressure Gauge
- AH Differential Pressure Gauge
Barometer

Filter Description
Filter Location

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

Other Components
Description

Location

Operating Temperature

EPA Method 29

Unit 2 FF Outlet ..
Mercury

Gas Dénsity, Moisture, Flow Rate

Standard Method Specification

Actual Specification Used

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

Borosilicate or Quartz Glass
Button-Hook or Elbow
Borosilicate or Quartz Glass

“NA

248°F+25°F

Type S

N/A

Geometric or Wind Tunnel
Altached to Probe

Dry Gas Meter

+2%

N/A

N/A

Wet Test Meter or Standard DGM
N/A

N/A

54°F

Inclined Manometer or Equivalent
Inclined Manometer or Equivalent
Mercury or Aneroid

After Probe

Borosilicate Glass

Teflon (or other non-metallic)
N/A ’
248°F125°F

Quartz or Glass Fiber

N/A
N/A
NIA

125 minutes

25

5 minutes

Isokinetic (90-110%)

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

Type S

0.827
Wind-Tunnel!
Attached to Probe

Dry Gas Meter

+1%

0.01 cubic feet

0.1 dcf/revolution

Wet Test Meter

Rotary Vane

Type K Thermocouple/Pyrometer
1.0°F

Inclined Manometer

Inclined Manometer

Digital Barometer calibrated w/Mercury Aneroid

Exit of Probe
Borosilicate Glass
Teflon

None

248°F+25°F
Quartz Fiber

N/A
N/A
N/A



Specification Sheet for

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

Impinger 1

Impinger 2

Impinger 3

Impinger 4

Impinger 5

Impinger 6

impinger 7

Impinger 8

Gas Density Determination
Sampie Collection

Sample Collection Medium
Sample Analysis

Sample Recovery Information

Probe Brush Material
Probe Rinse Reagent
Probe Rinse Wash Bottle Material
Probe Rinse Storage Container
Filter Recovered?
Filter Storage Container
Impinger Contents Recovered?

" Impinger Rinse Reagent
Impinger Wash Battle
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

Medified Greenburg-Smith
Modified Greenburg-Smith
Modified Greenburg-Smlith
Modified Greenburg-Smith

Multi-point integrated
Flexible Gas Bag
Orsat or Fyrite Analyzer

Non-metallic swab or bristle
0.1N Nitric Acid

Glass or Teflon

Polyethylene or glass

Yes '

Petri Dish - Glass or Polystyrene
Yes

See Method 29 Recovery Flow Chart

Glass or Teflon
See Recovery Flow Chart

Volumetric or Gravimetric

Screw Joint with Silicone Gasket
Direct Glass Connection
7

Modified Greenburg-Smith
Modified Greenburg-Smith
Greenburg-Smith

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

Multi-Point Integrated
Vinyl Bag
Orsat

Teflon Mat

0.1 N Nitric Acid

Teflon

Polyethylene

Yes

Polyethylene

Yes

See Recovery Flow Chart
Teflon

See Recovery Flow Chart

Gravimetric and Volumetric

Filter Preparation Conditions See Method 29 Analytical Flow Chart
Front-Half Rinse Preparation See Method 29 Analytical Flow Chart See Analytical Flow Chart
Back-Half Analysis See Method 29 Analytical Flow Chart See Analytical Flow Chart

Additional Analysis ' None None

For Metals Analysis




EPA Method 29
Sampling Train Configuration

Temperatures {°F)

::l: ::: ::: Filter Thermocouple
Nozzle ———) HoLIder )

v .
Impingers
Heated Probe AN /N AN 72N/
- || o i | an J] o [1 o 1

e LIRUNL MU

Pitot
Manometer

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

== 'I'" 1--|--(.l--|--ll \

~ .
Dry Gas [0] | <__ Air-Tight Vacuum Line
\%J Pump

IGS Bag

Impinger Contents
Impinger 1 Empty
Impinger 2 100 mt 5% HNO3/10% H,0,
Impinger 3 100 ml 5% HNO1/10% H,0,
Impinger 4 Empty
Impinger 5 100 ml 4% KMnO4/10% H,SO,
Impinger 6 100 ml 4% KMnQO4/10% H,S0,
Impinger 7 Silica Gel




Wash with soap and hot tap water

y

Rinse 3X with hot tap water

Rinse 3X with D.I. water

Soak in 10% nitric acid bath for 4 hours

Rinse 3X with D.1. water

A

Rinse 3X with metals grade acetone

Allow to air dry

Cover all openings with parafilm




Container 1

Tared Quartz Filter
Petri Dish

Remove with acid washed
polypropyiene or Teflon

tweezers to plastic container.

X

Remove any particulate or
filter fiber to sample
container

EPA Method 29
Sample Recovery Flowchart

(mcludes Mercury)

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

Container 3
Probe Rinse
250 ml Polyethylene

Container 4
1000 mi Polyethylene

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

!

Brushirinse 3X with a total of
100 ml 8.1N HNO3

F

If nécessary. fold the filter

and transfer to the container.

Container 8A

Nitric Acid Blank
k 1000 ml Plastic

h 4

300 ml of 0.1N HNO3

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

v

Visual Inspection

B!

Label container and
measure volume by weight

Container 8B
Water Blank
250 ml Plastic

Y

100 mi of water

| Measure impinger volume by

Container 10*
Permanganate Blank
500 mi Glass

v

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

impingers 1,2, 3 and
U-bends

!

weight

Transfer to sample container

!

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

L

Visual inspection

|

—

Label container and
measure volume by weight

Container 5A
250 ml Polyethylene

Impinger 4 and U-bend

Container 5B
950 ml Glass

impingers 5, 6 and
U-bends

—

A 4

Container 6
Silica Gel

\ 4 .
- Measure and record
impinger, volume by weight,
record condition of indicating
gel

|
v

Measure impinger volume by
weight to within 0.5 mi

Measure impinger volume by
weight

Recycle silica gel

T

!

Transfer to sample container

Transfer to sample container

!

!

Rinse with 100 mi of 0.1N
HNO3

L

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

:

'

Container 5C
250 mil Glass

Visual Inspection

l

Rinse 3X with 100 ml of
water

Y

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

Label container and
measure volume by weight

Container 11
HCI Rinse Blank

250 miGlass /

Visual Inspection

‘L ,

Container 12
Filter Blanks
Petri Dish

I

\

h 4

200 mi of absorbing solution

100 ml KMnO4 solution

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

3 clean, unused filters ‘

I

Pour HCl rinse into bottle
containing 200 mi of water

T

Label container and
measure volume by weight

|

- Label container and
measure volume by weight




X|puaddy jo pug

A4

8_

Container 1

Filter -

y
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

"EPA Method 29/

Analytical Flowchtart

(includes ercury i

i
"

C:ontainer 4
Impjngers 1,2,3
(HNO3/H202)

v

v

Container 5A

Impinger 4
(0.1N HNO3)

Acidify to pH2 with
concentrated HNO3

Acidify to pH2 with |
concentrated HNO3

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

4

b}

y

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

Reduce volume to near '
dryness and digest with '
HNO3 and H202

Filter sample and dilute with
150 ml of D.L water -
Analytical Fraction 2A !

Anaiyze by ICP, GFAAS o

ICP/MS for
target metals except Hg,

Digest with acid and
permanganate and analyze
for Hg by CVAAS

Analytical Fraction 1

A
v
Fiiter and dilute to known Remove 50 to 100 ml aliquot i Digest with acid and
volume p: for Hg analysis by CVAAS permanganate at 95 degrees

Analytical Fraction 1B

C in a water bath for 2 hours

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

Analyze aliquot for Hg using

CVAAS

X R
Digest with acid and
permanganate at 95 degrees

Analytical Fraction 3A

C in a water bath for 2 hours| .

Analyze aliquot for Hg using

CVAAS

Container 58
Impingers 5 and 6
(KMnO4)

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

Analytical Fraction 3B

Analyze aliquot for Hg using
CVAAS

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

v

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

Analytical Fraction 3C

7
{ Anaiyze aliquot for Hg using

CVAAS

[ o
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Wheelabrator North Broward, Inc.
Clean Air Project No: 11414 EPA Method 1-4 Calcufations
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 all calculations are carried to s:xteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures. -

082012 152213
1. Volume of water collected (wscf) K
Voo = (0.04706 ), )
Where:
- Vi = total volume of liquid collected in impingers and silica gel (m!) = 541.6 ml
0.04706 = ideal gas conversion factor (ft>water vapor/ml or gm) = 0.04706  #ml
Vustd = volume of water vapor collected at standard conditions (ft%) = 25.49 3
2. Volume of gas metered, standard conditions (dscf)
AH
(17.64X7,.) B+ |2)
v _ 13.6
" (460+7,,)
Where:
Poar = barometric pressure (in. Hg) = 30.02 in. Hg
T = average dry gas meter temperature (°F) = 95.06 °F
Vi = volume of gas sample thraugh the dry gas meter at meter = 83.64 dcf
conditions (dcf)
Yq = gas meter correction factor (dimensionless) = 0.9958
AH = average pressure drop across meter box orifice (in. H,0) = 1.41 in. H,0
17.64 = standard temperature to pressure ratio (°R/in. Hg) = 17.64 °R/in. Hg
13.6 = conversion factor (in. H,O/in. Hg) = 13.6 in.H,Ofin. Hg
460 = °F to °R conversion constant = 460
Vimstd = volume of gas sampled through the dry gas meter at standard = 79.731 dscf
conditions (dscf)
3. Sample gas pressure (in. Hg)
P
B =B+ 5
Where: .
Poar = barometric pressure (in. Hg) = 30.02 in. Hg
Py = sample gas static pressure (in. H,0) = -11.40 in. H,0
13.6 = conversion factor (in. H,0/in. Hg) = 13.6 in. H,O/in. Hg
P = absolute sample gas pressure (in. Hg) = 29.18 in. Hg

Prepared by Clean Alr Enginearing Proprielary Software
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Wheelabrator North Broward, Inc.
Clean Air Project No: 11414 EPA Mothod 1-4 Calculations

Unit-2-FE-Qutlet Q

4. Actual water vapor pressure' at sa‘mple'gas tempei’éture less than 212°F (in. Hg)

3816 .44 \
(m'mﬁ _*;(T;—JZ)+273.15-46.]3J
e
P, =
25.4
Where:
Ts = average sample gas temperature (°F) = 310.92 °F
18.3036 = Antoine coefficient = 18.3036 °K
3816.44 = Antoine coefficient = 3816.44 °K
273.15 = temperature conversion factor = 273.15 °K
46.13 = Antoine coefficient = 46.13 °K
254 = conversion factor = 254 mm Hg/in. Hg
5/9 = Fahrenheit to Celsius conversion factor = 5/9 °CI°F
32 = temperature conversion (°F) = 32 °F
P, = vapor pressure, actual (in. Hg) = 29.18 in. Hg
5. Water vapor pressure at gas temperature greater than 212°F (in. Hg)
P, = P,
Where:
Ps = absolute sample gas pressure (in. Hg) = 29.18 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.18 in. Hg
6. Moisture measured in sample (% by volume)
B — V\l-‘S’d
wo
( mstd + szrd )
Where:
Vinstd = volume of gas sampled through the dry gas meter at standard = 79.731 dscf
conditions {dscf)
Vistd = volume of water collected at standard conditions (scf) = 25.49 scf
Buo = proportion of water measured in the gas stream by volume = 0.2422
= 2422 %
7. Saturated moisture content (% by volume)
PV
B,, oy
, 5
Where ]
Py = absolute sample gas pressure (in. Hg) = 29.18 in. Hg
P, = water vapor pressure, actual (in. Hg) = 29.18 in. Hg
Bys = proportion of water vapor in the gas stream by volume at 1.0000
saturated conditions = 100.00 %

Prepared by Clean Air Engineoring Proprietary Software
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Wheelabrator North Broward, Inc.
Clean Air Project No: 11414
Unit 2 FF Qutlet

8. Actual water vabor in gas (% by volhmé)

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

saturated conditions
Buo = proportion of water measured in the gas stream by volume

B, = actual water vapor in gas

9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)

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

10. Molecular weight of dry gas stream (Ib/ib-mole)

CO, 0 N, +CO
M, (04 2 (0, VO (o, ) +CO)
(100) (100) : (100)
Where: .
Mcoo = molecular weight of carbon dioxide (Ib/lb-mole)
Moz = molecular weight of oxygen (lb/Ib-mole)
Mnz+co = molecular weight of nitrogen and carbon monoxide (Ib/lb-mole)
CO, = proportion of carbon dioxide in the gas stream by volume (%)
0O, = proportion of oxygen in the gas stream by volume (%)
N,+CO = proportion of nitrogen and CO in the gas stream by volume (%)
100 = conversion factor (%)
Mg = dry molecular weight of sample gas (Ib/lb-mole)
11. Molecular weight of sample gas (Ib/lb-mole)
_M.s :(Md)(l_Bw)+(MH20)(Bw)
Where
By, = proportion of water vapor in the gas stream by volume
My = dry molecular weight of sample gas (Ib/lb-mole)
Mu20 = molecular weight of water (Ib/lb-mole)
M, = molecular weight of sample gas, wet basis (Ib/Ib-mole)

Proparod by Clean Air Enginearing Proprietary Software
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1.0000

0.2422

0.2422
24.22

9.9
9.0
100

81.03

44.00

32.00

28.00
9.9
9.0
81.0
100

29.95

0.2422
29.95
18.00

27.06

EPA Method 1-4 Calculations
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Wheelabrator North Broward, Inc.
Clean Air Project No: 11414 EPA Method 1-4 Calculations

Unit:2:EFE-Outlet Q

12. Velocity of sample'gas' (ft/seé)

SN o8 o 2

Where: )
K, = velocity pressure constant ' : = 85.49
G, = pitot tube coefficient = 083
M, = wet molecular weight of sample gas, wet basis (Ib/lb-mole) = 27.06 ib/ib-mole
Ps = absolute sample gas pressure (in. Hg) = 29.18 in. Hg
Ts = average sample gas temperature (°F) ) = 310.92 °F
NaP = average square roots of velocity heads of sample gas'(in. H,0) = 0.713 vin. H,0
460 = °F to °R conversion constant = 460
Vi = sample gas velocity (fi/sec) = 49.83 ft/sec

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

2, = (60 )(4,),)

W here:
A = cross sectional area of sampling location (ft?) = 64.00 t?
vV, = sample gas velocity (ft/sec) = 49.83 ft/sec
60 conversion factor (sec/min) i = 60 sec/min

Q, = volumetric flow rate at actual conditions (acfm) = 191,329 acfm

14. Total flow of sample gas (scfm)

j[68+460

o, 29. 92 7. +460

Where
Q, = volumetric flow rate at actual conditions (acfm) = 191,329 acfm
P = absolute sample gas pressure (in. Hg) = 29.18 in. Hg
29.92 = standard pressure (in. Hg) : = 29.92 in. Hg
T = average sample gas temperature (°F) . = 310.9 °F
68 = standard temperature (°F) = 68 . °F
460 = °F to °R conversion constant = 460
Q. = volumetric flow rate at standard conditions, wet basis {scfm) = 127,807 scfm

15. Dry flow of sample gas (dscfm)

Q. =(@,)1-38,)

Where )
B. = proportion of water vapor in the gas stream by volume = 0.2422
Q = volumetric flow rate at standard conditions, wet basis (scfm) = 127,807 scfm
Qqa = volumetric flow rate at standard conditions, dry basis (dscfm) = 96,848 dscfm

Prepared by Clean Alr Enginsering Proprielary Software
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Wheelabrator North Broward, Inc.
Clean Air Project No: 11414

. Unit 2 FF Outlet

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

_ 20.9-0,
Qsld7 —(Q.ﬂd 209_7
Where: ) ) ) ) ]
Qqq = volumetric flow rate at standard conditions, dry basis (dscfm)
0, = proportion of oxygen in the gas stream by volume (%)
20.9 = oxygen content of ambient air (%)
7 = oxygen content of corrected gas (%)
Qgia7 = volumetric flow rate at STP and 7%0,, dry basis (dscfm)

17. Hourly time basis conversion of volumetric flow rate (Qq4 exampie)

Q std —hr : (Q std —min )(60 )

Where
Qstd-min = volumetric flow rate, english units (ft/min)
60 = conversion factor (min/hr)
Qqgonr = volumetric flow rate, hourly basis (dscf/hr)

18. Metric Conversion of Gas Volumes (Qg,4 example)

' 60
. Q std —metric = (Q_m[ —engtish {—3_5—31J

Where:
Qsta-english = volumetric flow rate, english units (ft¥/min)
35.31 = conversion factor (it/m?)
60 = conversion factor (min/hr)
Qsta-mevic = volumetric flow rate, metric units (m*/hr)

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

Normal std —metric 68 + 460

Where:

Qstamevric = volumetric flow rate, metric units (dry std m>/hr)
32 = normal temperature (°F)

68 standard temperature (°F)

480 =

standard temperature in Rankine (68°F)

Quomal volumetric flow rate, metric units (dry Nm3hr)
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96,848
9.0
20.9
7.0

82,680

96,848
60

5,810,855

96,848
35.31
60

164,567

164,567
32
68
460

153,346

EPA Method 1-4 Calculations

dscfm
%
%
%

dscim

dscfm
min/hr
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Wheelabrator North Broward, Inc.
Clean Air Project No: 11414

EPA Method 1-4 Calculations

Unit:2:FE-Outlet

20. Percent isokinetic (%) .
— (0‘09450)(Fx + 460X17msld )

- e Nesglex-8,)

D, = diameter of nozzle (in)

B, = proportion of water vapor in the gas stream by volume

P = absolute sample gas pressure (in. Hg)

Te = average sample gas temperature (°F)

Vmstd = volume of gas sample tr‘1rough the dry gas meter at standard
conditions (dscf)

Ve = sample gas velocity (ft/sec)

e = total sampling time (min)

0.0945 = conversion constant

460 = °F to °R conversion constant

percent of isokinetic sampling (%)

21. Alternative Method 5 Post-Test Meter Calibration Factor
@ [(0.0319)(T, +460)(28.96
_9 I( )T, )( )( JAH)

Yea
o @B+ S,
Where: h 13.6 .
8 = total sampling time (min)
Vm = volume of gas sample through the dry gas meter at meter
conditions (dcf)
T = average dry gas meter temperature (°F)
AHg = dry gas meter orifice coefficient
Pyar = barometric pressure (in. Hg)
AH = average pressure drop across meter box orifice (in. H,O)
My = dry molecular weight of sample gas (Ib/lb-mole)
\/AHavg = average of square root of pressure drop across meter orifice
0.0319 = conversion constant
28.96 = molecular weight of ambient air (Ib/lb-mole)
-13.6 = conversion factor (in. H,Ofin. Hg)
460 = °F to °R conversion constant
Yea' = alternative Method 5 post-test meter calibration factor
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0.275
0.2422
29.18
310.9
79.731

49.83
125
0.0945
460

102.25

125
83.64

95.06
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1.408
29.95
1.184

- 0.0319

28.96
13.6
460

0.9913
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LOGIC FOR TREATING DETECTION LIMITS

(mercury only)

1. Logic for Determining Total Blank (Mya.8) from 5 Fractions

CASE 1 CASE 2
. . All 5 fractions are D. 1 to 4 fractions are ND
Rule
ND =0 Mygars =Sum D, 1-5 Mtotars = SUM D
ND=1x  Mygae =Sum D, 1-5 Mygap = SUM D
ND=0.5x Myggg = Sum D, 1-5 Myoas = Sum D

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

CASE 3

(All 5 fractions are ND

Myows = < Sum ND
Migas = < Sum ND
Mietgrs = < 0.5 Sum ND

All 5 fractions are ND

- Migaes = < Sum ND

CASE 1 CASE 2 CASE 3
All 5 fractions are D. 1 to 4 fractions are ND
Ruile
ND=0 Mg =SumD, 1-5 . Mretars = Sum D
ND=1x  Mypa.s = Sum D, 1-5 Meoars = < [Sum D + Sum ND] Mirgzs = < Sum ND

ND=0.5X Mrgg.s = Sum D, 1-5

Mergars = < [SUMD+0.5 SumND Mirqas = < 0.5 Sum ND

3. Logic for Determining Maximum Allowable Blank Correction (m7.g.a10w)

CASE 1 CASE 2
All 5 fractions are D. 1 to 4 sampie fractions are ND
Mg = D Mroelg = D

Rule

ND=0 Mrgaoy =M29 Rule My-g-a10w = M29 Rule’

ND=1x  Myg.aiow = M29 Rule Mr.g.a10w = M29 Rule’

ND=0.5X M1.g.100 = M29 Rule = M29 Rule’

MT.g-aliow
* M29 rule using only detected sample quantities for logical comparisons.

4. Logic for Determining Blank-Corrected Sample Amount (m,)
CASE2 .

1 to 4 sample fractions are ND
Mrgrars = Mrp-anow > MIN(MDL)

CASE 1
All 5 fractions are D.
Mrgats - M.gaiow > MIN(MDL)

Rule
ND =0 My = Mrgas - Mrp.atow Mp = Myotaks = M1.p-aliow
ND=1x My = Mrgars - Mrp.aliow My = < [Mrgars - My.g-atiow]

ND=0.5x My = Mrotars - MT1.5-allow My = < [Mrga.s = Mr-p-atow

Definitions and Notes

CASE 3

All 5 fractions are ND
Mo = D

M7.p.aiow = 0
My.B.alow = O
Mr.g.aiow = 0

CASE 3

All 5 fractions are ND
Mrora-s @Nd Mg ap0w aNything

My = < Mrerars

- Mp =< Mrgars

Mq = < Mrgars

CASE 4
Any type of fractions
Myroals = ND

M1.g.aow = 0
Mr.g.a00 = 0
Mg aow = 0

CASE4
Any type of fractions
Mota-s = Mr-g-alow < MIN(MDL,

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

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

MDL = minimum detection limit.

D = Detectable quantity reported as D.

ND = Non-Detectable quantity reported at a value of ND.
MIN[MDL] = lowest quantity of all detection limits for 5 fractions.
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Wheelabrator North Broward, Inc.
Clean Air Project No: 11414 USEPA Method 29 (Mercury) Mercury Analyte Calculations
Unit 2 FF Outlet

USEPA Method 29 (Mercury)
Mercury Analyte Calculations

Sample data taken from Run 1

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

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

092012 162213
o

1. Total blank amount (ug)

M oral -5 = m_p
i=1
Where:

MipB = mercury amount in blank for Fraction 1b . = <0.1000 ug

Mapa = mercury amount in blank for Fraction 2b = <0.2000 Hg

Maap = mercury amount in blank for Fraction 3a = <0.2000 Mg

Maps = mercury amount in blank for Fraction 3b = <0.5000 ug

M3c.e = mercury amount in blank for Fraction 3c = <0.4000 ug

Motal-B = total amount of mercury in blank = <1.4000 [¥s] o

2. Total sample amount (ug)

n
M ol -5 = Z m;_s
i=1

Where:
Mips = mercury amount in sample for Fraction 1b = <0.1000 Mg
Mop.s = mercury amount in sample for Fraction 2b .= 7.9273 ug
Mag.s = mercury amount in sample for Fraction 3a = <0.2000 V]
Map.s = mercury amount in sample for Fraction 3b = <0.5000 ug
Mse-s = mercury amount in sample for Fraction 3¢ = <0.4000 Mg
Myotal-s = total amount of mercury in sample = 7.9273 ug

3. Allowable blank correction (ug@)

m T—-B-allow = mmlal—B If mlaml—B < 06
mTAB—allow =.W [06' MN (mlamI—B’ 005 X mmml—S )] lf mlaml-B > 06
Where:
Mygtars = total amount of mercury in blank = <1.4000 ug
Myerars = total amount of mercury in sample = 7.9273 Mg
0.05 X Mygas = 5% Of Myorais = 03964 g
MAX = arithmetic operator that returns the maximum of two values
MIN = arithmetic operator that returns the minimum of two values
MT5.allow = total allowable blank correction = 0.0000 Mg

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

Unit 2 FF Qutlet

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

mn = mlomI—S - mT —B-allow
Where:
Mictal-§ = total amount of mercury in sample = 7.9273 ug
M-y-g-allow = tofal allowable blank correction o = 0.0000 g
my = total mercury in sample corrected for allowable biank = .7.9273 Hg

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

m.
_ =)
m,_; = (—-—)(m" )
mrolal—S

Where:
mg = total mercury in sample corrected for allowable blank = 7.9273 Hg
M5 = mercury amount in sample for Fraction 1b = <0.1000 Mg
Mg " = mercury amount in sample for Fraction2b ~ - - = 7.9273 Hg
M3as = mercury amount in sample for Fraction 3a - = <0.2000 ug
‘Map.s = mercury amount in sample for Fraction 3b : =  <0.5000 g
Mac.g = mercury amount in sample for Fraction 3c = <0.4000 Mg
Miotal-s = total amount of mercury in sample = 7.9273 ug
Mp1p = mercury corrected for blank - prorated for Fraction 1b = <0.1000 yg
Ma2b = mercury corrected for blank - prorated for Fraction 2b = 7.9273 Mg ’
Mp3a . = mercury corrected for blank - prorated for Fraction 3a = <0.2000 ug
Mp3p = mercury corrected for blank - prorated for Fraction 3b =  <0.5000 Mg
Mpac = mercury corrected for blank - prorated for Fraction 3¢ = <0.4000 Mg
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Wheelabrator North Broward, Inc.

Clean Air Project No: 11414 . . USEPA Method 29 (Mercury) Mercury Sample Cafculations
Unit"2"FF-Outlet i - e

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

082012 152213

1. Mercury concentration (Ib/dscf) e

m Y 2.205x10*
Ca vz 10°
mstd

Where:
mg, = mercury collected in sample (total pg) = 7.9273 [¥ls}
Vet = volume metered, standard (dscf) = 79.7305  dscf

' 2.205 x 10 = conversion factor. (Ib/g) ’ = 2.205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E+06  pg/g
Cq4 = mercury concentration (Ib/dscf) = 2.1923E-10 Ib/dscf

2. Mercury concentration (ug/dscm)

c, =|-223531)
mstd
Where:
mgn = mercury collected in sample (total ug) = 7.9273 [s]
Vinstd = volume metered, standard (dscf) = 79.7305 dscf
35.31 = conversion factor (dscf/dscm) ' = 36.31 dscf/dscm
Cyy ' = mercury concentration (ug/dscm) = 3.5107E+00 pg/dscm

3. Mercury concentration (mg/dscm)

m 35.31
Ca =3 ](IOOOJ

msid

Where;

m, = mercury collected in sample (total ug) = 7.9273 Hg
Vinstd = volume metered, standard (dscf) = 79.7305 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
1000 = conversion factor (pg/mg) = 1000 Hg/mg
Ced = mercury concentration (mg/dscm) = 3.5107E-03 mg/dscm
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Wheelabrator North Broward, Inc.
Clean Air Project No: 11414
‘Unit 2 FF Qutlet

4. Mercury concentration (ug/Nm3 dry)

., =( 7y ](35.31)(w)
V sid 32 + 460

Where: . . )

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

Vinsta = volume metered, standard (dscf)

35.31 = conversion factor (dscf/dscm)

68 = standard temperature (°F)

32 = normal temperature (°F)

460 = °F to °R conversion constant

Cey = mercury concentration (ug/Nm3 dry)

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

c -C 209 —-x
sdx T
209 -0,
Where:
Cug = mercury cancentration (Ib/dscf)
X = oxygen content of corrected gas (%)
O, = proportion of oxygen In the gas stream by volume (%)
20.9 = oxygen content of ambient air (%)
Caax = mercury concentration corrected to x% oxygen (Ib/dscf)

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

C =C (L
sdy sd
co,
Where:
Cey = mercury concentration (Ib/dscf)
y = carbon dioxide content of corrected gas (%)
CO, = proportion of carbon dioxide in the gas stream by volume (%)
Coay = mercury conc. corrected to y% carbon dioxide (Ib/dscf)

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

Ca = Csd (&J
Qa

Where:
Ceyy = mercury concentration (Ib/dscf)
Qgig = volumetric flow rate at standard conditions, dry basis (dscfm)
Q, = volumetric flow rate at actual conditions (acfm)
Ca =

mercury concentration at actual gas conditions (lb/acf)

Prepared by Clean Air Englneering Proprietary Software
$S Metals-1 Version 2006-12¢

Copyright @ 2008 Clean Alr Engineering inc.

u

u

7.9273
79.7305
36.31
68
32
460

3.7676E+00

2.1923E-10
7.0
9.0
20.9

2.5680E-10

2.1923E-10
12.0
9.9

2.6485E-10

2.1923E-10
96,848
191,329

1.1097E-10.

USEPA Method 29 (Mercury) Mercury Sample Calculations

Hg
dscf

dscf/dscm
°F
°F

ug/Nm? dry

Ib/dscf
%
%
%

Ib/dscf @ x%0,

Ib/dscf
%
%

ib/dsef @ y%CO,

Ib/dscf
dscfm
acfm

Ib/acf



Wheelabrator North Broward, Inc.
Clean Air Project No: 11414

USEPA Method 29 (Mercury) Mercury Sample Calculations

Urit 2 FFOutlet

8. Mercury emission rate (Ib/hr)

g, :( m, J(z.zos x107 J( 0.,)(60)

6
mstd 10

Where: ) .
my, = mercury collected in sample (total ug) =
Vinstd = volume metered, standard (dscf) =
2.205x10° = conversion factor (Ib/g) =
108 = conversion factor (ug/g) =
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) =
60 = conversion factor (min/hr) =
Elhe = mercury emission rate (lb/hr) =

9. Mercury emission rate (g/s)

E — mn Qsld
g/s - i i
Vm:ld 106 60)
Where:
m, = mercury collected in sample (total pg) =
Vinetd = volume metered, standard (dscf) =
Qqq = volumetric flow rate at standard conditions, dry basis (dscfm) =
108 = conversion factor (ug/g) =
60 - = conversion factor (sec/min) =
Egrs = mercury emission rate (g/s) =

10. Mercury emission rate (Ton/yr)

m, \2.205x107° Cap
ETI yr = 6 (Qsld )(60 N~
v Vmstd 10 2000

Where:

mg = mercury collected in sample (total pg) =
Vst = volume metered, standard (dscf) =
2.205x 102 = conversion factor (Ib/g) =
108 = conversion factor (pg/g) =
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) =
60 - = conversion factor (min/hr) ' =
Cap = capacity factor for process (hours operated/year) =
2000 = conversion factor (Ib/Ton) =
Erpye = mercury emission rate (Ton/yr) =

Prepared by Clean Air Engineering Propristary Software
S Metals-1 Version 2006-12¢

Copyright ©® 2006 Clean Air Engineering Ine.
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7.89273
79.7305
2.205E-03
1.0E+06
96,848
60

1.2739E-03

7.9273
79.7305
96,848
1.0E+06
60

1.6049E-04

7.9273
79.7305
2.205E-03
1.0E+06
96,848
60
8,760
2000

5.5799E-03

Hg
dscf
Ib/g

‘wg/g

dscfm
min/hr

Ib/hr

Hg

dscf
dscfm
Hglg
sec/min

als

Mg

dscf
iblg

Ve [o}
dscfm
min/hr
hours/yr
Ib/Ton

Ton/yr




Wheelabrator North Broward, Inc.
Clean Air Project No: 11414 USEPA Method 29 (Mercury) Mercury Sample Calculations
. Unit 2 FF Qutlet

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

m_ ) 2.205 x107 209 )
Era :(V " J( 10° ](F")(zo 9-0 J
m.mj )

Where: .
m, = mercury collected in sample (total ug) = 7.9273 ug
Vinstd = volume metered, standard (dscf) = 79.7305 dscf
2.205x10° = conversion factor (Ib/g) = 2205E-03 Ib/g
108 = conversion factor (ug/g) = 1.0E406  ug/g
Fq = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 9,570 dscf/MMBtu
0O, = proportion of oxygen in the gas stream by volume (%) = 9.0 %
20.9 = oxygen content of ambient air (%) = 20.9 %
By = mercury emission rate - Fd-based (Ib/MMBtu) = 3.6952E-06 Ib/MMBtu

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

-3
£, =[ m, j(z.zos ><610 J(Fc)[loo j
I/msld 10 COZ

Where:

m, = mercury collected in sample (total ug) = 7.9273 Hg

Vinstd = volume metered, standard (dscf) = 79.7305 dscf

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

10° = conversion factor (pg/g) = 1.0E+06  pgfg’

Fe = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 1,820 dscf/MMBtu
‘ CO, = proportion of oxygen in the gas stream by volume (%) = 99 %

100 = conversion factor = 100

Erc = mercury emission rate - Fc-based (Ib/MMBtu) = 4.0168E-06 Ib/MMBtu

Prepared by Clean Alr Englneering Proprielary Software .
8§ Metals-1 Version 2006~12¢

Copyright ® 2006 Clean Alr Engincering Inc,
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W heelabrator North Broward, Inc.

. Clean Air Project No: 11414

Unit 2 FF Outlet

Run No.

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

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

Sampling Conditions

Yq
CP
Py
As

AH

Dry gas meter correction factor
Pitot tube coefficient

Static pressure (in. H,0)
Sample location area (ft?)
Barometric pressure (in. Hg)
Nozzle diameter (in.)

Oxygen (dry volume %)

" Carbon dioxide (dry volume %) .

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

Volume metered, meter conditions (ft°)

Dry gas meter temperature (°F)

Sample temperature (°F)

Meter box orifice pressure drop (in. H,O)

Total sampling time (min)

Flow Results

Vusd  Volume of water collected (it)
Vmsda  Volume metered, standard (dscf)
Ps Sample gas pressure, absolute (in. Hg)
P. Vapor pressure, actual (in. Hg)
Buwo Moisture measured in sample (% by volume)
Bus Saturated moisture content (% by volume)
B Actual water vapor in gas (% by volume)
VAP Velocity head (vin. H,0)
My MW of sample gas, dry (Ib/lb-mole)
M, MW of sample gas, wet (Ib/lb-mole)
Vs Velocity of sample (ft/sec)
%] Isokinetic sampling (%)
Q, Volumetric flow rate, actual (acfm)
Qs Volumetric flow rate, standard (scfm)
Qstd Volumetric flow rate, dry standard (dscfm)
Qqq7  Volumetric flow rate, dry std@7%Q, (dscfm)

Qs Volumetric flow rate, actual (acf/hr)
Qy Volumetric flow rate, standard {scf/hr)
Qg Volumetric flow rate, dry standard (dscf/hr)
Qa Volumetric flow rate, actual (m%hr)
Qs Valumetric flow rate, standard (m®fhr)
Qsta Volumetric flow rate, dry standard (dry m®hr)
Quaz  Volumetric flow rate, dry std@7%0, (dry m*/hr)
Qs Volumetric flow rate, normal (Nm®/hr)

* Qo Volumetric flow rate, dry normal (Nm®hr)
Qqg7  Volumetric flow rate, dry normal @7%0, (Nmalhr)

Comments:

Average includes 4 runs.

Preparcd by Clean Air Enginsering Propriatary Software
S5 ISOKINETIC Version 2008-13e

Copyright @ 2006 Clean Air Engincoring Inc.

1 2
Sep 5 Sep 6
12:55 07:35
15:09 09:46

0.9958 - 0.9958
0.8270 0.8270
-11.4000 -12.2000
64.0000 64.0000
30.02 30.00
0.2750 0.2750
9.0333 9.0333
9.9333  10.0000
81.0333 80.9667
54160 -  667.10
83.6350 85.9550
95.0600 89.2600
310.9200 319.8400
1.4080 1.4760
125.0 125.0
25.4877 31.3937
79.7305 82.7663
29.1818 29.1029
29.1818 29.1029
24,2238 27.4998
100.0000 100.0000
24.2236 27.4998
0.7132 0.7479
29.9507 29.9613
27.0558 26.6720
498252 53.0009
102.2512 105.7860
191,329 203,524
127,807 134,035
96,848 97,176
82,680 82,961
11,479,733 12,211,412
7,668,428 8,042,103
5,810,855 5,830,544
325,113 345,834
217,174 227,757
164,567 165,124
140,494 140,970
202,367 212,228
153,346 153,866
130,914 131,358

3

Sep 6
10:12
12:24

0.9958
0.8270
-11.3000
64.0000
30.00
0.2750
9.0000
10.0667
80.9333
593.10
79.9500
94,2600
315.9600
1.2776
125.0

27.9113
76.2526
29.1691
29.1691
26.7955
100.0000
26.7955
0.7190
29.9707
26.7631
50,6308
100.2122
194,613
129,101
94,508
80,009
11,676,809
7,746,053
5,670,455
330,694
219,373
160,591
137,484
204,416
149,641
128,110

4

Sep 6
12:45
14:57

0.9958
0.8270
-11.0000
64.0000
30.00
0.2750
7.7000
10.9000
81.4000
671.80
82.7250
89.1000
319.0000
1.3480
125.0

31.6149
79.6544
29.1912
29.1912
28.4130
100.0000
28.4130
0.7326
30.0520
26.6277
51.3506
104.9630
199,106
131,665
94,255
89,509
11,946,384
7,899,925
5,655,322
338,329
223,731
160,162
152,096
208,476
149,242
141,726

Average

30.0050

8.6917
10.2250
81.0833

316.4300

29.1019
79.6010
291613
29.1613
26.7330
100.0000
26.7330
0.7282
29.9837
26.7796

© 51.3393
103.3031
197,143
130,652
95,697
84,015
11,828,585

- 7,839,127

5,741,794
334,992
222,009
162,611
142,761
206,872
151,524
133,027

082012 152213
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Wheelabrator North Broward; 1c.
Clean Air Project No: 11414. .
Unit 2 FF Outlet

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

Run No. ) 1 2 3 4 Average
Date (2012) Sep 5 Sep 6 Sep 6 Sep 6
Start Time (approx.) 12:55 07:35 10:12 12;45
Stop Time (approx.) 15:09 09:46 12:24 14:57
Process Conditions
'Re Steam Production Rate - (Klbs/hour) 184.3 184.6 183.2 183.9 184.0
P, Fabric Filter inlet Temperature (°F) 320 . 327. 324 323 323
Fyq Oxygen-based F-factor (dscf/MMBtu) - 9,570 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760 8,760 8,760 8,760
Gas Conditions
O, Oxygen (dry volume %) ) 9.0333 9.0333 ~ 9.0000 7.7000 8.6917
CO,  Carbon dioxide (dry volume %) . - 9.9333 10.0000 10.0667 10.9000 10.2250
T Sample temperature (°F) 310.9200 319.8400 315.9600 319.0000 316.4300
B, Actual water vapor in gas (% by volume) 24.2236 27.4998 26.7955 28.4130 26.7330
Gas Flow Rate
Q, Volumetric flow rate, actual (acfm) 191,329 203,524 194,613 199,106 197,143
Q. Volumetric flow rate, standard (scfm) 127,807 134,035 129,101 131,665 130,652
Qqg Volumetric flow rate, dry standard (dscfm) ’ 96,848 97,176 94,508 94,255 95,697
Sampling Data
Vs Volume metered, standard (dscf) 79.7305 82,7663 76.2526 79.6544 79.6010
%I Isokinetic sampling (%) 102.2512 105.7860 100.2122 104.9630 103.3031
Laboratory Data
My, Fraction 1B (pg) <0.1000 <0,1000 <0.1000 0.1296
my,  Fraction 2B (ug) 7.9273 11.5223 9.8867 8.2391
M3  Fraction 3A (ug) <0.2000 <0.2000 <0.2000 <0.2000
m.,,  Fraction 3B (pg) <0.5000 <0.5000 <0.5000 <0.5000
m.s.  Fraction 3C (ng) <(.4000 <0.4000 <0.4000 <0.4000
m, Total matter correcled for allowable blanks (g} 7.9273 11.6223 9.8867 8.3686
Mercury Results - Total
Cu Concentration (Ib/dscf) 2.1923E-10  3.0697E-10  2.8589E-10 2.3166E-10  2.6094E-10
Cear Concentration @7% O, (Ib/dscf) 2.5680E-10  3.5957E-10  3.3394E-10  2.4395E-10  2.9856E-10
Cui2  Concentration @12% CO; (Ib/dscf) 2.6485E-10  3.6836E-10  3.4080E-10  2.5504E-10  3.0726E-10
C. Concentration (Ib/acf) 1.1097E-10  1.4657E-10  1.3883E-10  1.0967E-10  1.2651E-10
Cau Concentration (pg/dscm) . 3.5107E+00 4.9157E+00 4.5782E+00 3.7097E+00  4.1786E+00
Cyqy  Concentration @7% O, (pg/dscm) 4.1123E+00 5.7580E+00 5.3476E+00 3.9065E+00 4.7811E+00
Ce12  Concentration @12% CO, (Hg/dscm) 4.2412E+400 5.8988E+00 5.4574E+00 4.0841E+00  4.9204E+00
Cu Concentration {(mg/dscm) 3.5107E-03  4.9157E-03  4.5782E-03 3.7097E-03  4.1786E-03
Car Concentration @7% O, (mg/dscm) 4.1123E-03  5.7580E-03  5.3476E-03  3.9065E-03  4.7811E-03
C.i2  Concentration @12% CO, (mafdscm) 4.2412E-03  5.8988E-03  5.4574E-03 4.0841E-03  4.9204E-03
C, Concentration (ug/m® (actual,wet)) 1.7771E+00 2.3471E+00 2.2232E+00 1.7562E+00 2.0259E+00
Cu Concentration (pg/Nm3 dry) 3.7676E+00 5.2754E+00 4.9132E+00 3.9812E+00 4.4843E+00
C.y  Concentration @7% O, (ua/Nm® dry) 4.4132E+00 6.1793E+00 5.7389E+00 . 4.1923E+00 5.1309E+00
Cuiz  Concentration @12% CO, (ug/Nm® dry) 4.5515E+00 6.3304E+00 5.8568E+00 4.3829E+00 5.2804E+00
Eww  Rate (lo/hr) - 1.2739E-03  1.7898E-03  1.6211E-03 1.3101E-03  1.4987E-03
Ey. Rate(gls) 1.6049E-04 22547E-04 2.0423E-04 1.6504E-04  1.8881E-04
ET,],r Rate (Ton/yr) 5.5799E-03  7.8393E-03  7.1006E-03 5.7383E-03  6.5645E-03
=9 Rate - Fd-based (Ib/MMBtu) 3.6952E-06 5.1740E-06  4.8053E-06 3.5102E-06  4.2962E-06
Ere Rate - Fc-based (Ib/MMBtu) 4.0168E-06 5.5868E-06 5.1688E-06 3.8681E-06 4.6601E-06

002012 152213
KLOJO .
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Wheelabrator North Broward, Inc.
Clean Air Project No: 11414
Unit 2 FF Outlet

USEPA Method 29 (Mercury)

Mercury (Hg) Emission Parameters (continued)

Run No.

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

Mercury Results - Front Half
Cus Cancentration (Ib/dscf)

Ced? Concentration @7% O, (Ib/dscf)
Cu12  Concentration @12% CO, (Ib/dscf)

- Cy Concentration (Ib/acf)
Cu Concentration (ug/dscm)

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

Ca Concentration (mg/dscm)

C.r  Concentration @7% O, (mo/dscm)
Cqy2  Concentration @12% CO, (mg/dscm)
Ca Concentration (ug/m’ (actual,wet))

o Concentration (ug/Nm?® dry)

Cear  Concentration @7% O, (ng/Nm® dry)
Ceniz  Concentration @12% CO, (pg/Nm® dry)

Epne  Rate (Ib/hr)

Egs Rate (g/s)

Evwye  Rate (Tonlyr)

Erg Rate - Fd-based (lo/MMBtu)
Ere Rate - Fe-based (Ib/MMBtu)

Prapared by Clean Alr Englneering Propristary Software
S8 Metals-1 Version 2006-12c

Copyright © 2008 Ciean Air Enginesring Inc.

Sep 5
12:55
15:09

<2.7656E-12
<3.2394E-12
<3.3410E-12
<1.3999E-12
<4.4287E-02
<5.1875E-02
<5.3501E-02
<4.4287€-05
<5.1875€-05
<5.3501E-05
<2.2417E-02
<4.7527E-02
<5.5671E-02
<5.7415E-02
<1.6070E-05
<2.0245E-06
<7.0388E-06
<4.6614E-08
<5,0671E-08

Separate Front Half Results

Sep 6
07:35
09:46

<2.6641E-12
<3.1206E-12
<3.1970E-12
<1.2720E-12
<4.2662E-02
<4,9972E-02
<5.1195E-02
<4.2662E-05
<4.8972E-05
<5.1195E-05
<2.0370E-02
<4.6734E-02
<5.3628E-02
<5.4941E-02
<1.5533E-06
<1.9568E-06
<6.8036E-05
<4.4904E-08
<4.8487E-08

Sep6
10:12
12:24

<2.8917E-12
<3.3777E-12
<3.4471E-12
<1.4043E-12
<4.6307E-02
<5.4089E-02
<5.5200E-02
<4,6307E-05
<5.4089€-05
<5.5200E-05
<2.2487E-02
<4.9695E-02
<5.8047E-02
<5.9239E-02
<1.6397E-05
<2.0657E-06
<7.1820E-C5
<4.8603E-08
<5.2280E-08

4

Sep 6
12:45
14:57

3.5868E-12
3.7770E-12
3.9488E-12
1.6980E-12
5.7438E-02
6.0483E-02
6.3234E-02
5.7438E-05
6.0483E-05
6.3234E-05
2.7190E-02
6.1640E-02
6.4909E-02
6.7861E-02
2.0284E-05
2.5554E-06
8.8846E-05
5.4349E-08
5.9890E-08

Average -

<2.8770E-12
<3.3787E-12
<3.4834E-12 .
<1.4435E-12
<4.7673E-02
<5.4105E-02
<5.5782E-02
<4.,7673E-05
<5.4105E-05
<5.5782E-05
<2.3116E-02
<5.1162E-02
<5.8064E-02
<5.8864E-02
<1.7071E-05
<2.1506E-06
<7.4773E-05
<4.8617E-08
<5.2832E-08

002012 152213
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WHheelabrator North Broward, Inc.
Clean Air Project No; 11414,
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 (2012) Sep 5 Sep 6 Sep 6 Sep 6
Start Time (approx.) 12:55 07:35 10:12 12:45
Stop Time (approx.) 45:09 09:46 12:24 14:57

Mercury Results - Impingers 1-3 Solution

Ca Concentration (Ib/dscf) 2.1923E-10  3.0697E-10  2.8589E-10 2.2807E-10  2.6004E-10
Cor Concentration @7% O; (Ib/dscf) 2.5680E-10  3.5957E-10  3.3394E-10 2.4017E-10  2.9762E-10
Ca»  Concentration @12% CO, (Ib/dscf) 2.6485E-10  3.6836E-10  3.4080E-10  2.5109E-10  3.0628E-10
C. Concentration {lb/acf) 1.1097E-10 1.4657E-10 1.3883E-10 1.0797E-10  1.2609E-10
Cy Concentration (ug/dscm) 3.5107E+00 - 4.9157E+00 4.5782E+00 3.6523E+00 4.1642E+00
" Cuir Coancentration @7% O, (pg/dscm) ] o 4.1123E+00 5.7580E+00 5.3476E+00  3.8460E+00 ~ 4.7660E+00
Caiz  Concentration @12% CO; (pg/dscm) 4.2412E+00 5.8988E+00 5.4574E+00 4.0209E+00  4.9046E+00
Cg Concentration (mg/dscm) 3.5107€-03 49157E-03 4.5782E-03  3.6523E-03  4.1642E-03
Cyq7  Concentration @7% O, (mg/dscm) 4.1123E-03  5.7580E-03  5.3476E-03  3.8460E-03  4.7660E-03
Cwqiz  Concentration @12% CO, (mg/dscm) 4.2412E-03  5.8988E-03  5.4574E-03  4.0209E-03  4.9046E-03
Cs Concentration (ug/m® (actual,wet)) 1.7771E+00  2.3471E+00 2.2232E+00 1.7290E+00 2.0191E+00
Cy Concentration (pg/Nma dry) 3.7676E+00 5.2754E+00 4.9132E+00 3.9195E+00 4.4689E+00 —
Cur  Concentration @7% O, (pg/Nm? dry) 4.4132E+00 6.1793E+00 5.7380E+00 4.1274E+00  5.1147E+00 ’
Cuiz  Concentration @12% CO, (pg/Nm? dry) 4.5515E+00 6.3304E+00 5.8568E+00 4.3151E+00 5.2634E+00
Epne  Rate (Ibfhr) 1.2738E-03  1.7898E-03  1.6211E-03  1.2898E-03  1.4937E-03
Egs Rate (g/s) 1.6049E-04  2.2547E-04  2.0423E-04 1.6249E-04  1.8817E-04
Ery  Rate (Ton/yr) 5.5799E-03  7.8393E-03  7.1006E-03  5.6495E-03  6.5423E-03
Erg Rate - Fd-based (lb/MMBtu) 3.6952E-06  5.1740E-06 - 4.8053E-06 3.455Q9E-06 4.2826E-06
Ere Rate - Fe-based (Ib/MMB{u) 4.0168E-06 5.5868E-06 5.1688E-06 3.8082E-06  4.6452E-06

002012 152213
KLDJ O
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Wheelabrator North Broward, Inc.
Clean Air Project No: 11414
Unit 2 FF Qutlet

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

'Run No.

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

Mercury Results - Impinger 4 Solution
Cu Concentration (Ib/dscf)
Cear Concentration @7% O, (Ib/dscf)
Cei2  Concentration @12% CO, (lb/dscf)
Ca Concentration (Ib/acf)
C.a . Concentration (ug/dscm)
Cs7  Concentration @7% O, (pg/dscm)
Csiiz  Concentration @12% CO, (pg/dscm)
Csa Concentration (mg/dscm) )
Coa Cancentration @7% O, (mg/dscm)
C.ai2  Concentration @12% CO, (mg/dscm)
C, Concentration (pg/m“ (actual,wet))
Csd Concentration (Lg/Nm® dry)
Cer  Concentration @7% O, (Lg/Nm?® dry)
Ceasz  Concentration @12% CO, (pg/Nm® dry)
Ewpme  Rate (Ib/hr)
Egs Rate (g/s)
Erye  Rate (Tonfyr)
Erg Rate - Fd-based (Ib/MMBtu)
Epc Rate - Fe-based (Ib/MMBtu)

Proparod by Clean Alr Enginsering Proprietary Software
55 Melats-1 Version 2008-12¢

Copynghl @ 2008 Clean Alr Enginesring Inc.

Sep 5
12:55
15:09

<5.5311E-12
<6.4789€-12
<6.6819E-12
<2.7998E-12
<8.8573E-02

<1.0375E-01

<1.0700E-01
<8.8573E-05
<1.0375E-04
<1.0700E-04
<4.4834E-02
<9.5054E-02
<1.1134E-01
<1.1483E-01
<3.2141E-05
<4.0490E-06
<1.4078E-04
<8.3227E-08
<1.0134E-07

Sep 6
07:35
09:46

<5.3283E-12
<6.2412E-12
<6.3939E-12
<2.5441E-12
<8.5325E-02
<9.9945E-02
<1.0239E-01
<8.5325€-05
<9.8945E-05
<1.0239E-04
<4.0740E-02
<8.1568E-02
<1.0726E-01
<1.0988E-01
<3.1067E-05
<3.9137E-06
«<1.3607E-04
<8.9808E-08
<9.6974E-08

Sep 6
10:12
12:24

<5.7834E-12
<B.7554E-12
<6.8941E-12
<2.8085E-12
<9.2613E-02

"<1.0818E-01

<1.1040E-01
<9.2613E-05
<1.0818E-04
<1.1040E-04
<4.4975E-02
<9.9390E-02
<1.1609E-01
<1.1848E-01
<3.2795E-05
<4.1313E-06
<1.4364E-04
<9.7206E-08
<1.0456E-07

Sep 6
12:45
14.57

<5.5364E-12
<5.8300E-12
<6.0951E-12
<2.6200E-12
<8.8658E-02

<9.3360E-02

<9.7605E-02
<8.8B658E-05
<9.3360E-05
<9,7805E-05
<4.1970E-02
<8.5145E-02
<1.0012E-01
<1.0475E-01
<3.1310E-05
<3.9443E-08
<1.3714E-04
<8.3891E-08
<8.2443E-08

Average

<5.5448E-12
<6.3264E-12
<6.5163E-12
<2.6933E-12
<8.8792E-02
<1.0131E-G1
<1.0435E-01
<8.8792E-05
<1.0131E-04
<1.0435E-04
<4.3130E-02
<9.5286E-02
<1.0872E-01
<1.1198E-01
<3.1828E-05
<4.0096E-06
<1.3941E-04
<9.1033E-08
<9.8830E-08

CE2012 152213
KLOJ O



WHeelabrator North Broward, IRc.
Clean Air Project No: 11414
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 (2012) Sep5 Sep 6 Sep 6 Sep 6
Start Time (approx.) 12:55 07:35 10:12 12:45
Stop Time (approx.) 15:09 09:46 12:24 14:57

Mercury Results - Filtered Permanganate Solution

Cu Concentration (Ib/dscf) : <1.3828E-11 <1.3321E-11  <1.4450E-11 <1.3841E-11 <1.3862E-11
Cagr Concentration @7% O, (Ib/dscf) <1.6197E-11  <1.5603E-11 <1.6889E-11 <1.4575E-11 <1.5816E-11
Cui2  Concenlration @12% CO, (b/dsch) <1.6705E-11 <1.5986E-11 <1.7235E-11 <1.5238E-11 <1.6291E-11
C. Concentration (Ib/acf) <6.9994E-12 <B.3602E-12 <7.0213E-12 <6.5522E-12 <6.7333E-12
Cey Concentration (ug/dscm) <2.2143E-01 <2.1331E-01 <2.3153E-01 <2.2164E-01 <2.2198E-01
Cear Concentration @7% O, (pg/dscm) . <2.5938E-01 <2.4986E—01 <2.7045E-01 <2.3340E-01" <2.5327E-01
Cy1z  Concentration @12% CO, (pg/dscm) <2.6750E-01 <‘2.5597E-01 <2.7600E-01 <2.4401E-01 <«2.6087E-01
Cu Concentration (mg/dscm) <2,2143E-04 <2.1331E-04 <2.3153E-04 <2.2164E-04 <2.2198E-04
(o Concentration @7% O, (mg/dscm) <2.5938E-04 <2.4986E-0d4 <2.7045E-04 <2.3340E-04 <2.5327E-04
Cwi2  Concentration @12% CO, (mg/dscm) <2.6750E-04 <2.5597E-04 <2.7600E-04 <24401E-04 <2.6087E-04
Ca Concentration (pg/m® (actual,wet)) <1.1209E-07 <1.0185E-01 <1.1244E-01 <1.0492E-01 <1.0782E-01
Cwx  Concentration (g/Nm® dry) <2.3764E-01 <2.2892E-01 <2.4B47E-01 <2.3786E-01 <2.3822E-01
Cor  Concentration @7% O, (ug/Nm® dry) <2.7835E-01 <2.6814E-01 <2.9023E-01 <2.5048E-01 <2.7180E-01
Ce12  Concentration @12% CO, (pg/Nm® dry) <2.8708E-01 <2.7470E-01 <2.9619E-01 <2.6187E-01 <2.7996E-01
Ewne  Rate {(lofhr) <8.0351E-05 <7.7667E-05 <B.1986E-05 <7.8276E-05 <T.9570E-05 _
Egs Rate (g/s) <1.0122E-05 <8.7842E-06 <1.0328E-05 <0.8609E-06 <1.0024E-05
Erpye Rate (Ton/yr) <3.5194E-04 <3.4018E-04 <3.5910E-04 <3.4285E-04 <3.4852E-04
Egq Rate - Fd-based (Ib/MMBtu) <2.3307E-07 <Z.2452E-07 <2.4302E-07 <2.0973E-07 <2.2758E-07
Eg, Rate - F¢-based (Ib/MMBtu) <2.5336E-07 <2.4244E-07 <2.6140E-07 <2.3111E-07 <2.4708E-07
Mercury Results - HCI Rinse + HCI/MnO2 Precipitate
Cu Concentration (Ib/dscf) <1.1062E-11 <1.0657E-11 <1.1567E-11 <1.1073E-11 <1.1090E-11
Cear Concentration @7% O, (Ib/dscf) <1.2958E-11 <1.2482E-11 <1.3511E-11  <1.1660E-1% <1.2653E-11
Cui2  Concentration @12% CO, (Ib/dscf) <1.3364E-11 <1.2788E-11 <1.3788E-11 <1.Z190E-11 <1.3033E.11
C, Concentration (Ib/acf) <5.5995E-12 <50881E-12 <56170E-12 <5.2418E-12 <5.3866E-12
Ca Concentration (pg/dscm) <1.7715E-01 <1.7065E-01 <1.8523E-01 <1.7732E-01 <1.7758E-01
Cear Congcentration @7% O, (pg/dscm) <2.0750E-01 <1.9989E-01 <2.1636E-01 <1.8872E-01 <2.0262E-01
Csiz  Concentration @12% CO, (pg/dscm) : <2.1400E-01 <2.0478E-01 <2.20B0E-01 <1.9521E-01 <2.0870E-01
Cay Concentration (mg/dscm) <1.7715E-04 <1.7065E-04 <1.8523E-04 <1.7732E-04 <1.7758E.04
Cear Concentration @7% O, (mg/dscm) <2.0750E-04 <1.9983E-04 <2.1638E-04 <1.8672E-04 <2.0262E-04
Ca12  Concentration @12% CO, (mg/dscm) <2.1400E-04 <2.0478E-04 <2.2080E-04 <1.9521E-04 <2.0870E-04
Ca Concentration (ug/m? (actual,wet)) <8.9669E-02 <8.1479E-02 <8.9949E-02 <B.3940E-02 <8.6259E-02
Cu  Concentration (pg/Nm® dry) <1.8011E-01 <1.8314E-01 <1.9878E-01 <1.8029E-01 <1.9058E-01
‘C.r  Concentration @7% O, (ug/Nm® dry) <2.2268E-01 <2.1452E-01 <2.3219E-01 <2.0038E-01 <2.1744E-01
Curz  Concentration @12% CO, (ug/Nm° dry) <2.2966E-01 <2.1976E-01 <2.3696E-01 <2.0949E-01 <2.2397E-01
Epme  Rate (Ib/tr) <6.42B1E-05 <B6.2133E-05 <6.55B89E-05 <B.2620E-05 <6.3656E-05
Egss Rate (g/s) <8.0979E-06 <7.8273E-06 <82627E-06 <7.8887E-06 <8.0191E-06
Etye Rate (Ton/yr) <2.8155E-04 <2.7214E-04 <2 8728E-04 <2.7428E-04 <2.7881E-04
Erq Rate - Fd-based (Ib/MMBtu) <1.8645E-07 <1.7982E-07 - <1.9441E-07 <1.8778E-07 <1.8207E-07
Ege Rate - Fc-based (lb/MMBtu) | <2.0268E-07 <1.9395E-07 <2.0912E-07 <1.8489E-07 <1.9766E-Q7
082012 152213
KLOJ O
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‘ WHEELABRATOR NORTH BROWARD, INC. Client Reference No: Service Agreement
POMPANO BEACH, FL ' » N CleanAir Project No: 11414-7

QA/QCDATA "~ - e D

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

QA/QC Initials: ___ [{’

Date: l O//Q/ 'Z CleanA§K

Revision 0, Final Report



. Wheelabrator North Broward, Inc.
Clean Air Project No: 11414
Unit 2 FF Qutlet ‘
USEPA Method 29 (Mercury)
QA/QC Results

Run No. : -1 2 3 4 -
Date (2012) Sep 5 Sep 6 Sep 6 Sep 6
Start Time (approx.) ' 12:55 07:35 10:12 12:45
Stop Time (approx.) 15:09 09:46 12:24 14:57
Total Duration of Test Run (min.) - 134 131 132 132
Net Sampling Time (min.) 125 126 125 125

Sampling System Calibration Summary

Nozzle ID No: 275-1 275-1 275-1 275-1
D, Nozzle Diameter (in): ] 0.275 0.275 0.275 0.275
"Probe ID No: ‘ 67-8-10 67-8-10 67-8-10 67-8-10
Co Pitot Coefficient: 0.8270 0.8270 0.8270 0.827
Meter Box ID. No: 85-2 85-2 85-2 85-2
Ygq Meter Box Yd - Field Sheet 0.9958 0.9958 0.9958 0.9958
Meter Box Yd - Database 0.9958 0.9958 0.9958 0.9958
Meter Box AH@ - Field Sheet To1.8117 1.8117 1.8117 1.8117
Meter Box AH@ - Database 1.8117 1.8117 1.8117 1.8117
QAIQC
. . Final Leak Check
(a) 4% of Sampling Rate (cfm) 0.0268 0.0275 0.0256 0.0265
(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) 0.0030 0.0030 0.0030 0.0020
Sample Volume
Minimum Volume Required (dscf) 30.00 30.00 30.00 30.00
Vmstd Actual Sample Volume (dscf) 79.731 82.766 76.253 79.654
Alternative Method 5 Post-Test Calibration (EPA ALT-009)
\/AHa\,g Average of Square Root of AH (in. W.C.) 1.1841 1.2130 1.1280 1.1592
Yoo Alternative Meter Calibration Factor ’ 0.9913 0.9829 0.9873 0.9746 Average
Variation from full-test Yy (average < +5%) -0.5% -1.3% -0.9% -2.1% -1.2%
Mean Isokinetic Sampling Rate Variation
Minimum Allowable (%) 90 90 90 90
Maximum Allowable (%) 110 110 110 110
%I Actual Variation (%) 102.25 105.78 100.21 104.96

Point-by-Point Isokinetic Variation
Number of points <90%

Number of points >110%
Number of points <80%
Number of points >120%

[=NelelNo]
(=2 = B e B o]
©C 0O 0o

092012 152213
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Nozzle Calibration Sheet

AD = maximum difference between any two diameters
AD < 0.004 inches*

Dave = average of Dy, D, Dy

Client Wwheela bab, Project Number /Yy
Calibrated by R .Vicer CaliperID  //3/¢sqs—
Date  1s[iz Unit/Runs £Z ot [ihit 2 R- 1-Y
Nozzle D, D, D3 AD Dave
[dentification (inches) (inches) (inches) (inches) (inches)
o, LI5-1 0:274s | 02755 | o0.2750 | O.00f 27150
D,, D,, D3 = three nozzle diameter measurements

. b
K ; | «— D,

W%

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

CDS005A-Nozzlexls, August 2004
Copyright © 2004 Clean Air Engineering, Inc.

&

QA/QC_RV CleanAir.
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Caliper Calibration Sheet

Calibrated by

o~

Calibration Date .L‘" Vo- 1R éxpiration Date| H-1L- 13
Caliper ID 1135 Say
Standard Caliper D] 1O\ XL OO\
Inside Jaw Check
Standard Caliper Caliper Deviation
Setting (in) Reading (in) (AD)
0.150 0V%0% | 0.600%
0.300 0.2005 |6 .000%
0.500 0.500%| 0. 000
QOutside Jaw Check
Standard Caliper Caliper Deviation
Setting (in) Reading (in) (AD)
0.150 0.\%0% |0.000%
0.300 6.3>005 . O. 0005
0.500 0.500% [ 0. 000%

AD =

maximum deviation between standard and caliper being calibrated
AD £ 0.001 inch for every reading ’

CDS005G-Caliperxh,
Copyright © 2012 Clean Alr Englnaerng, Inc.

&

CleanAir.
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CERTIFICATE OF INSPECTION / RERESE

$$TNo./Issue No. : 4070112164

Product name/ {8 Digimatic Caliper/7 % 3799%!n’
Modsl No/ B & CD-4"CSX

Code No./ 3—FNo. 500-195-20

Serial No./§lNo. 11314595

Measuring range/ % 5§t B8 0-100mm / O0-4inch

Minimum indication/B/N&RE  0.01mm / 0.0005inch

Standard Temperature/P@RBHEE 200C ., . . N
QC Manager _ M.Sato M At

2

inspection standard ; Mitutoyo standard
Based on : JISB7507:1993,DIN862:1988 K
Traceablato: NMIJ/AIST by JCSS No.0030, NIST via 821/276375-08,
PTB via 4937 PTBOS .

Mitutoyo Corporation

o

(1)Inspection result/IZ AR

Measuring length Permissible values errors/ SR ]

e AN External/ N8 | Internal/REY

44 0.01 _ T o

-0.03 )

0 0.00 —

, 50 0.00 0.00

Unit : mm 100 10,02 0.01 0.00

B4 mm 150 P : - -

200 * — —

$0.18 o008 - -0.0010

0 0.0000 —

o 2 0.0000 0.0000

Unit : inch 4 0.0010 0.0005 0.0000

8449 : inch 6 . —_ —

8 — —

(2) Judgment/HI5E : Passed/S 1%

DIN 862,1988 : 0.03

CORERRBITIR UL TTHAWELZTET S HARORET —FERRARLTVET L REEASGHRRRAIZZHATEEL A,
) 1




Clean Air Engineering - Meter Box Full Test Calibration

Client: Source Reviewed By: M.Vaguero Calibration Signature:
——" 7
1D No: 85-2 Calibrated By: O.Lavrov Meter Box Yd: 0.9958
Dept No: 66 Date of Calibration: 12/06/11 Meter Box AH@: 1.8117
Meter Box Serial No: 85-2 Due Date of Calibration: 12/06/12 Baromster Serial No: W12637
Manufacturer Part No: 0028 - i Meter Box Vacuum: 1.0 in. H,0 Barometric Pressure:  29.38 in. Hg
Standard Meter Meter Box Gas Std. Meter Meter Box Time Calibration
Gas Volume (ft’) Volume (t') Temperature ('F) Temperature ('F) (min) Resuits
vds Vd Tl s Tos Tds Ti Tu Td
Q AH- AP Yas Initial | Final Net Initial | Final Net In Qut Avg. n Out Avg. @ Yq AH@
0.390 0.50 110 | 1.0000 [ 0000 | 5000 | 5000 | 252918 | 257.934 | 5.018 705 70.5 70.50 82.0 70.0 76.00 12.5 1.0031 1.8046
0.390 0.50° -1.40 | 1.0000 [ o000 | 5000 | 5.000 | 257.934 | 262.983 | 5.029 70.5 70.5 70.50 82.0 71.0 76.50 12.53 1.0015 1.8070
0.676 1.50. 140 | 1.0000 | 0.000 | 40.000 | 10.000 | 277.357 | 287.501 | 10.144 | 70.5 70.5 70.50 87.0 70.0 78.50 14.45 0.9934 1.8058
0.674 | 150 -140 | 1.0000 | 0.000 | 10.000 | 10.000 | 287.501 [ 207.636 | 10.137 | 70.5 70.5 70.50 86.0 68.0 77.00 14.50 0.9514 1.8252
0.956 3.00 180 | 1.0000 | 0.000 | 10.000 | 10.000 | 228528 | 238.625 | 10.097 | 70.0 70.0 70.00 83.0 71.0 77.00 10.23 0.9915 1.8033
0.951 3.00 4180 | 10000 | 0000 | 10000 | 10.000 | 238.625 | 248.708 | 10.083 | 70,0 70.0 70.00 85.0 70.0 77.50 10.26 0.9938 1.8244
Averages 0.98578 1.81170
Nomenclature Equations
P,  Barometric Pressure (in, Hg) vV, | T,+460 | P, +AP/136 Average YD vs. Average CFM
Q  Flow Rate (cfm) Y, =(,) s 2 L - 9 s Vacuum Gauge
AH  Orifice Pressure differential (in, H,0) V, | T, +460{ F, +AH/13.6 10040 Standard Gauge
AP Inlet Pressure Differential in, H,0) A | 1.0020 (In.Hg} {In.Hg)
vV,  GasMeter Volume - Dry () v | 1.0000 50 5.0
V,  Standard Meter Volume - Dry (ft") er | 9980 101 10.0
T4  Average Meter Box Temparature ('F) - (0.031 T 446000 2 a | 9960 15.2 15.0
T,  Outlet Meter Box Temperature ('F) AH@= (0.0319)AH) |:( ds ) ] g ':2;3 203 20.0
._T,, Average Standard Meter Temperature ('F) E: (7: +46 0) (V d,)(Y./s) e '9900 25.1 250
Y¢  Meter Comeclion Factor (uniliess), Y,5Y,£0.02 I povet
Yo Standard Meter Comection Faclor (unitiess) 9850
AH@  Crifice Pressure Differential giving 0.75 ¢fm 390 575 954
of air af 68°F and 29.92 in. Hg {in. H,0) 0= llé’i(”u_)(ﬁ_) Average CEM
AH@; S AH@,y20.2 (T, +460X(@) g
(2] Duration of Run (minutes)
Calibration Reference Information (Standard Meter) Meter Box Pre-Calibration Inspection
Re:farence Used: _ Wet Test Meter Sedal No: 11AHE Posilive Leak Check:  Pass  Electrical Check:  Pass
Calibrated By: ___Martin Vaquero Date Calibrated: 10/26/2011 |Negative Leak Check: Pass  Pyrometer Checl Pass
Percent Eror: 0.196% Calibralion Due Date: 10/26/2012 Vacuum Gauge Chack Pass YD Tolerance: Pass
+ 2% of 1.0000
CleanAir.
COS005CMeire Ful, Apdl 2003 L4

Copyrpd © 7004 Clean AY Engreeig e

Chean Al Eogienring «  $0D W. Wood Siymet, (2 60067 »  $00.22K3977 o witv.cloanai.com
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Meter Box - Pyrometer Calibration Sheet

Meter Box No: 85-1 Office:

Calibrated by: O.Lavrov Client: SOURCE 66
Date: 12/6/11 Job No:
Temperature Scale Used: Fahrenheit’ Type of Calibration: Full-Test
Calibration : Pyrometer Reading
Reference 1 for each Channel
Settings (°F)
(°F) 1 2 3 4 5 6 7
Stack Probe Filter

50 50 51 51

100 101 101 101

150 151 151 151

200 201 201 201

250 251 252 252

300 301 302 302

350 351 352 351

400 401 401 401

450 451 451 451

500 501 501 501

550 551 551 550

600 601 601 600

Tolerance = £2°F difference from reference selting.

Calibration Reference [nformation

T-279500

8{18/2011

Reference Used: Omega CL23A . . Sérial No:
Calibrated By: ___JH Metrology Date Calibrated:
Calibration Report No: 1000157180 Calibration Due Date:

8/18/2012

CDS00SC-Meter Full, Aprl 2004
Copyight ©2004 Clazn Ak Enginaering Inc. Clean Alr Engineesing » 500 W. Wood Street, ILE60D67 »  800.223,3977 »  www.clcanalr.com

&

CleanAir.
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Sample Probe Calibration

Probe Type: M5 with S-Type Pitot

1.D. Number: 67-8-10

Project Number: 11414

Reference Type: Thermocouple Reference 1.D. No: 15-078-39 Pyrometer I.D. No: 80512890

Units: °F
, Point No. Target Temp. | Reference Temp. | Indicated Temp.| Temp. Difference | % Difference*| Specification
1 Ambient 73 73 0 0.00%
2 200 °F-250°F 255 255 0 0.00% %Difference < 1.5

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

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 Cy5)* from Avg. ™ Avg. C, Deviations < 0.01
1 0.543 0.774 0.829 0.001
2 0.546 0.774 0.832 0.002
3 0.542 0.772 0.829 0.001
Side 'A' Average Probe Cya= .0.8300 0.0011
‘ Pitot Side 'B' : Abs. Deviation Specification
. Trial No. Reference AP Probe AP Probe Cys)" trom Avg. Cym*™* Avg. C, Deviations < 0.01
1 0.540 0.782 0.823 0.000
2 0.537 0.777 0.823 0.001
3 0.541 0.781 0.825 0.001
Side ‘B' Average Probe Cpg= 0.8236 0.0006
'A' Average C, 'B’ Average C, Ditference Specification
0.830 — 0.824 = 0.006 | Ditference] < 0.01
Does assembly meet If "Yes”, C,= Average of Side 'A’ and 'B' Cp
P YES —_— .
specifications? values. If "No", Pitot must be replaced.
Ap
* _ (§7D) - .. -
Cris) = Coismoy Apes, Deviation = ‘Cp(s) - CP(AorB)’

Probe Cp= 0.827

Calibrated by: B ARNOLD

Date:  03/12/2012

Cl (anA i
CDS002C-Pltot_TNL, Dec 2008
Copyright ® 2008 Clean Air Engineering Inc.

ENGINEERING




>TROEMNER o

Traceable Certificate For Seale. $ R0ABION AT,

201 Wolf Drive * P.O. Box 87 » Thorofare, NJ 08086-0087 ° Phone:856-686-1600 * Fax: 856-686-1601 * www.troemner.com * e-mail: troemner@troemner.corr
Page 1 of 1 Pages

Weight
_ Order Number - CREDIT CARD

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

As Found In Tolerance

As Left In Tolerance
Description of Weights: ASTM Weight
Material - Assumed Density at 20°C | Range
Stainless Steel 8.03 g/cm3 500g

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

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

The calibration of these weights is based on apparent mass vs material of density 8.0g/cm3. .
' ‘ Correction Correction :
Nominal Serial before after Tolerance Uncertainty
Mass Value Number Calibration * Calibration * (+or-) (+or-)
500 g . 1000022549 +0.4926 mg +0.4926 mg 1.200 mg 0.30 mg

*  Correction is defined as the difference befween the mass value of 2 weight and its nominal value. A positive correction indicates that
.. the mass vaiue is greater than the nominal value by the amount of the correction.

Yoseph Moran, Metrology Manager, Approved Signatory

1 As Found / 1 Total
D-10
End of Appendix
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TEST LOCAT!ON a: fZ M [

s

®

"~ TESTING
FIELD DATA SHEET

°
“\A"" \\\‘

METHOD: > 2 PAGE / OF

UNIT: g
Cross-Section of Test Location
Amb. Temp. (°F) mar Pressljp o7 mbar
T Probe 1.D. No. 0’)./ f—r/o i
T Liner Material Afv/'{f <
N .
: ]@] U [/ Filter No. ﬁ//)q,
. "5 Y 7% ;. | [Thimbie No. =
;Dgct.l?_ifﬁgqsions (in:) 4/7’807" Nozzle DlameterD 77L Nozzlel.D. 277 |
. Static Pres | Port Le. Gas low ” [First point - )
j:;f,(in;-":HzQ): ~(in.)- [In ] all the way
,4/1 ‘,-/ /QL D of page @[Out] [Starf(Time:n /Ljf’lStop Time: !ﬂb? ]
‘Gas Sample Volume | stadk | ProbeT,| Filter ;| Cond. | DGM | DGM N
N | Temp. | (°F) ~ A (°F) Temp. Inlet Qutlet ‘ 'Pump.;,‘i
L] L Ts Set Points T, T | Tovow | Vacuum | 2 Notes
; j/ﬂ 2 CCR). 200 | o AR R (intg) )
= C1ONTT 12 32 tof |wadzoys2lzo7l et | arl a5 13— K=2.25"

v 0 losd Y| zimee | 3 29y e | o] 53] 30—

3| (o7 Jy | 320,20 3/ 1 2% 2yr | L g7 | 930 3,7| £

Yl 20 | 0427153239 |50l2qpgprer| 77| 23] 7ol k-

T 2010 ol (71327 pra” |3 24fHHeqH Ls| 7| 73| 90| LS| 372 50
Y- 0 10 val AT | 33l p3 |32 1a4712401 L5 a7 | 7321 34| 28 | —pog
‘2 o 3C1p Y3 [21334. )0 3 |27 ol i 27 97 3 oy | ~~—0u

3| 2 Lol AYl 330Y3 2/ |\ 27247 | L] | 771 97| Y0| £

7l IVA zm 72 51l 1oysleye | L3 )| G 4| A3

T D lpcz| /e 2v3tr— |/ lap P/ | L/ 2 | 77| YOl pf %
-1l 7 o] (3| %7 L7 | zi0 Pp 247 4 Y 77z 2o | (ol

ko V0. Wyl Vel 3wl 13)) DAl L2t gk lagle L pb] —

/__\ . — = - - 0
LR Y 08, 630 /’*‘m ~N .
5e/0N\32 N {10920 B 7 A & .
\Surrof suare Tircle correct bracket u uts on data sheet. ' ’ / 00 CleanAII;
\/\‘?/ %VQA/QC _____ ﬂﬂ” ENGINEERING

FDS005.General.xls, Feb 2002

Copyright @ 2002 Clean Air Engine

ering Inc,

Date __? /



TEST LOCATION: L g ffel- //ﬁ/; TESTING METHOD: >9 PAGE g OF 2

UNIT: 2 RUN: J FIELD DATA SHEET
) Cross-Section of Test Location
|ProjectNo. * / /127 &/ : , Amb. Temp. (°F) [Bar. Press. [in. Hg] [mbar]
Date  £/r~//7 Probe I.D. No.
Ié’ ’Igl vz/‘é ] I Liner Material
m— s [N] [UP]
Meter Box Sample Box No.. Filter No.
Meter,Y, MeterAHé _ Thimble No.
Pitot'Cy . Buct Dimensions (in.) Nozzle Diameter Nozzle |:D.
[efm] [Lpm] - @ ___(inHg)l |'StaticPres | Portlen.|  GasFlow [First point
[cfm] fLpm] . @, (e Hg) | (0 HQ) 1 (in) [In] [Out] all the way .
‘Before! [ 1 |AfterGood [JBad [1° ' of page [In] [Out] | [Start Time: [Stop Time: |
' ' ‘ Stack |ProbeT,| Fiter 7| cond. | DeM | DGM XAD Tra S
Ternp. F) (°F) Temp. [nlet O'ut[ef . Pump ﬁ(o . 2
Ts Set Points T, Ton | Tmow | Vacuum | / -+ Notes
(f’_'f)":- ' CF) | P (°F) | (nHg) |= UF¥ |-
2 | 2 [0 ) 5y
2l |22 loro| $7197 |79 | Y0 22
32877 | 9199 |G| 4 pl £73
3l |ze (250 L[ 199 || Ynl 2,/ w7
124298 01| (Y794 99| i g5 (Co.oz
33120 >l 4 | 29| 34 4ol 73
3/ lom |20/ é‘é [77? 29\ Y p | Fd
| 2 {25 | 7y ¢ 175 | 5719~ | 7D
N 324257 | v | /oD | 241 4| 2D | 239 9q”
310 12251275 | 45 a0 1 9221 Y p | 2.1 (o07D
3// LO\lzgpt 3| ‘| 2 /| Zp| &3] ~~—
I/Zﬁ”/ 26777/%? 42| g ‘70 2N Fi2
o 29 1206 | 43 | 9| 20 95 | £
Yolzplow | 67 | 76| 70| ¢ 07

' S square root. — T Circle comedt bracketed units on data sheot. K CIeanAiI;
: QA/QC___E& QW ENG INEERING

FDSO! alxls, Feb 2002 ;
Cop‘l Clean Air Engineering Inc. Datew/ . ‘
’
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TESTLOCATION: - - A TESTING METHOD: 25 PAGE  /OF ,
UNIT: 2 RUN: 2 FIELD DATA SHEET
L, Cross-Section of Test Location .
Client , /vy~ |Project No. //Q/LZ ‘ Amb. Temp. (°F)f/3 lBar. Press. 25, ©&O ﬁ@\bar]
Plant % Kvn: s/ Joate é/é 45 7 Probe 1.D. No. LT Pl D
MeterOperat((r ‘// /f / T Liner Material é; é‘s /<
Probe Operator ﬂ /?/ e INI[ @]
Meter Box % Sarmple BoxNo g/l ] / C o oUoUT” Filter No. )y /4/
Meter Yy . o7 Meter AHg /f///7 5 ( Thimble No. A7 /4~ ,
K Factor e 9 ﬂ\ Pitot C, ,7 ¢|‘7/7 Duct Dirtiensions (in.) 6/) KZQ Nozzle Diameter 5, {Nozzle |.D. S/
Leak Rate Befo?, pp 2 FPILpm) @ /r(m Hg)| | Static Pres | Port Len. Gas Flow | First point o )
Leak Rate Afiep) g0 [Fflloml @ /0 (n Hg| | (nH0) | (n) i GH et theway
Pitot Leak Check Before R} [After: Good.!,ZlBadD 2.7 /2 of page [ouf] | [StartTime: =77 24— |[Stop Time: 22 o |
| Minpt - Velocity | = Orifice. | Gas Sample Volume | Stack |[ProbeTp| Filter Tr| cond. | DGM | DGM XAD Tra S
Traverse | . Head |’ Setting | Vin Temp. (°F) CF) | Temp. Inlet | Outlet | pn | Teps!
'Ni:gter . Ad ,-_-AP . AH A“'!nit. Vol. @][L] 1’5 Set Points "I"c' T;n,n T,:(,ut Vacuum é:: Notes
| Elapsed (i H;0) | (in. HO) P 7 CF). oo | 250 °F) (°F) CF) | (nHg) 2 oo
S—{1 s lodb | /2l agr i p 12051290247 45| ol F2 135 |£Y
2l s losol 43l "/ 27 | ul o) g0 "1 | F3 | £21 3] £y~
7 (a3l Jd | derr/7 (D9 L rlzm | T | #61 £2] Yo | 2l
vl 20 Lot 17 | pf 23 |3l (20 255 | dF| 23| S5l £ %
I zletol 4 | w2z wp | =mllZl o7 | 57 7/ | £3] 5ol 9.3 | o0
YAl 32 lodol il g/, 67 1322 \597l099] ¢z | Fp| L3 sl A2 [—=—
2| 0 /,r 474 A7 Fo | z2p 2y712751 43 |42 | 2] 00 Zr—
A7 0 S”F” I . 7 | w24 \zeo | 1 24 PsTo | 2/
2 6sp]| [3] g 7% T2\ 2% 265 | LS |\ T | pof/ | 4| 72| Yz G
sl ylevqgl (3 5307 |z 22 lzr/| (87| '9/1° 3| Tl 2 | Cool)D
2 lo losz | 31 | 43, i()/ 52 1 h 29| 3| 97 P53 4123 | ~——
T !
Total [T -~ e ) LR —
Roerage Jeua et (g0 [t zedd) &
_Su SqUATETOOts. .. Cptercomect bracketed units on data sheet. . CleanAl’;
oot oo, e [’\\§ éflm QA/QC__]{f ENGINEERINSG

Copyright 2 2002 Clzan Air Engineeang luc.

Date__#%p '



TESTLOCATION: _ FZ g /A |- /I//éé TESTING METHOD: 25 PAGE _ OF

UNIT: ; RUN: o FIELD DATA SHEET
Cross-Section of Test Location
“|Project No.. s/ &/ Amb. Temp. (°F) ]Bar‘ Press. [in. Hg] [mbar]
o |Date /% /77 , Probe |.D. No.
Yy ' T Liner Material
Liiesr N} [UP]
Meter Box Sample Box No. - Filter No.
Meter Y 7 Meter AHg Thimble No.
K'Factor ; Pitot C,, - Duct Dirfiensions {in.) Nozzle Diameter Nozzle .D.
| o Before __ [oimllLpm]  @. (. Hg) | Statio Pres | PortLen.|  Gas Flow | First point |
[cfm}lLpm] @ (in. Hg) (in. Hy0) (in.): [In] [Out) all the way
: [J |After: Good [1Bad [ S of page [In] [Out] [%rt'lfime:' [Stop Time: j
. V'T\fil‘\/livn/pt { V,?‘QC_“,Y _4_,O_rifipe. ‘Gas Sample Volumer » Staéli( 'ProbeT,| Filter T; | cond. DGM DGM XAD Tr.
SRS R B Head | .Sefting: |- - Vi Temp. | (°F) °F) Temp. Inlet Outlet Pump %p
romt AP AH‘""_?"lnit:’VQI, @[L} Ts.' Set Points T. T Toout Vacuum | % Notes
SRS EIT.n?:d(mHzo) (in. H:0) 5 (F). 22| 2 F) | (°F) (F) | (nta) g f(@/l A
e oS LY | 435 L1~ (320 vz brn | 5P| 76 | P21 20— £
2 0. 5t /i | 993 33 |25 280 77| s | 47 | pY | 9| 9D |
T o3l /b | ygdso [zo0law e | e7 | THIAL1S 0| 2/ | tpug
o o7 [\ 4D g7 =22 s4loy5]| o % 27 L\l | (0o
0 pyo | /3| 37/~ lz22lom byd | 55| 8| pl| 2 &L
77 16 STy [ 47 200352 olzso | x|l 4o St | Al Y | BF
g~ o, 3] Ll | s b [3)7 0mbes | fp | 27| YIS Ol g0
2 VLT LY | ypdigo | 320 (2o |om| 22t ol ol ST 97 | 4
/a~pvey 1Y Y [l 1519 (29log) (4| 92| 8C | 4 | 5o Cneags
Ve (0. [ 21 47/ 3) %7 12021 op0 | LS 159 | PL| 4 )7 183 |~
-l oyl [z lyz4 so 13706 12421245 | LY "7V | 17| 4] pile
(2 {002y )b "4 0 | sllow |20 | | 94| PL| SO £ ©
— Al Lo P LY | Yl 220 [ 2] oW 1245 | L] 97 #L] SO £7
D cheTotal - ' ) '
vi[Avérage | T o 1 | | @9 .
" Sum of square roots. Circle correct bracketed units on data sheet. CleanAI’;

QA/QC__Eg ENGINEERING

FOS(} cral xls, Feb 2002
Co‘oz Clean Alr Engineering lic Date‘ém/ ‘
,
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- 4 : - : .

TESTLOCATION: £~ A M F 4% TESTING METHOD: 29 PAGE / OF
UNIT: o RUN: 3 FIELD DATA SHE

S0.60  (Th haprbar
Y
WAY,

l
4 ~ mloY9 3\ Yy w2 | 7 o\ 27| L) 2/ | FE138 | £33 | wife
2y s lpdd [ 31 AL (7 |36 (26027 L 53] 71207 52
3| O gA LT | T2 17 | 397048 L5 |9 | sl Yol T
vl oo 10SC1IM | vanrr— | 3l 1270250 LY 40 9p| Yl T4 iﬂz%:
2 ool 2| Y9 pr0 | 3/-R7 o7 | L0167 901 0 £ 3 o %
YV ¢ 30 VG| [ | “sordt | 3/ 29l 20 Le3] 20| Z/ (3.1 £ K242
"ol 3rloyzl LOl @ fg (T byl 2| L2197 9 |3, £O
2w 0] 1] | el To 1M Ipioml Liesab | 9313008 C
vl glosd LY g 3/ 241201 3| 9K 57 | 21l g b
\a @ W 1Y | 99 Y0 | 2L 20k )| 3] TH G0 | 20T E.T Y Y
34l 10391 00M| "G 722 B0 120 2ol o5 4l | G030 ol —0,07
AR /PT AN ;49/7/,%\ a SRRV d /AR ZAEWE S 2 EN/E N

AR
Xty

‘ Wit -
o CleanAir

OO A HGINESRING
anvac___ A% Y

FDS005-General.xis, Decamber 2006

Conyright © 2006 Claan Als Engineering, inc. Date_w
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TEST LOCATION: & - @&, /— %[z (,'i TESTING METHOD: zs PAGE 2 OF >
: : ___FIELD DATA SHEET

[in. Hg] [mbar]

[N] [UP]

pm

[In] [Out]

o |3l b o [ 252z 21 (30, 242\ 2791L 4157 | 2/ | 5.-] 2.C] s
VI 20 1007 3] “s2be. s0 "2/ 280 245] Le5T] 58| 572 L 4p| O }@gba@%
oo ol 2. Szg SFD | 3] 20208 s | 79| 23| Z/ T A7) | —0, 0l
201 wle 7l 1/ | 53200 | Y 247 ;72 &4 73z 12l .

P3| 40 p 2] oA=L l)
73 | %o | "5 2 (.29
. ~_

yd

27
AV /AN WA I AW
I~ 37,00 \z/¢ 05V \2e0\ LY |59 | 29| Yol &
y/vi
100
G

: 3 v 2/ ¢ T G2\ Y| & /
FANACARRSICY R ET AV 1 ANIAR . AR ERAX )
G2 A G171 B b

Yol eV T/4

" Sum of square roots. Circle correct bracketed units on data sheet. @

CleanAir

ENGIREERIN G
FDS005-General s, December 2006 Dat
Copyiight © 2005 Clean Air Engineering, Inc. a
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TEST LOCATION: _/ Ol oL /s _ TESTING METHOD: 25 PAGE _/ OF
F

UNIT: Z RUN: </ ELD DATA SHEET
91 |8 . 30,0 » & Aghimbar]
¥ //ﬂk_P—-—"
gz,éﬁr;?

“QEVBL
B
AieRte

’ um; qu - - \Véiml«b-em’eﬁ»bracketed units on data shV (ﬁ%
2 0 2,54 1077 CleanAir.
L{"'L/ 5/ & NG IR EERING
QA/QC

FDS005-General.xs, Dacember 2006 Dat
Copyright © 2008 Clean Alr Engineering, Inc. ate p
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TEST LOCATION: -

, TESTING METHOD: »g  PAGE 2 OF >
FIELD DATA SHEET ,

[in. Hg] [mbar]

T

[N} [UP]

B

S o

SOt
i et

7
% 1o
1 o

=/ o
Z 0£ 2" [ 5
3 OsEH /i
i B.ls7 gf7

" Circle correct bracketed units on data sheet.

&

CleanAir.
QA/QCﬂ =:Pv<:l?\;:§.k\N.(.

FDS005-General.ds, December 2006
Copyright © 2006 Claan Alr Englrieating, Inc. Date /. Z

* Sum of square roots.




Impinger Weight Sheet

. : .4
Unit Name /Location o o F outlet {1 2-
Method

Client Wheelabrator
Plant North Broward

|Job No. 11414

29
P PPN A
(- N AULYIOT14S Balance Calibration Check
Balance ID CA4E 1L O7- 2 Reference Weight Mass S00. D
Reference Weight ID 292¢H 9 Reference Weight Reading 4499. 6§

Check must be performed at least Once per Method per Job Reference Weight Mass must agree with Reference Weight Reading to within +0.5 g.

Run No. l 1 Filtgr Type Quartz ‘ Sample Box No. M ,0
Date 7[5"//2. Lot No. MA’ pH NA
analyst . Vicere Fitter No. g/ Rinse  NA
Contents Gross W'eight'(gm) Tare Weight (gm) [Net Weight Gain (gm)
Impinger 1 |Empty 73 (.6 H40,3 211.%
Impinger 2 |100 ml 5%HNOy/10%H,0, 7/é. é 539.5 111.4 QaQC RV
Impinger 3 [100 ml 5%HNO3/10%H,0, $34.9 $Y4.0 4y .4 Date {fsh 2
impinger 4 |Empty jgé' , 5-'27. C’ 3. L
Impinger 5 {100 ml 4%KMnO,/10%H,S0O, j({a i] f?? 0 3 ; Total Weight (gm),
Impinger 6 (100 ml 4%KMnQ0,/10%H,S0, {gb'p S 35 l.l 0.% sz{.l[
Impinger 7 |=250 g Silica Gel 7 57' z 7 Z/,/ \b.L S‘t“ b
RunNo. 7 2|Filter Type Quartz Sample Box No. 44 //
Date o ( G[ 12 LotNo.  AspA pH NA )
_ Analyst @ . V"CQ(‘ Fiter No.  aA/{ A Rinse  NA
.: Contents Gross Weight (gm) | Tare Weight (gm) |Net Weight Gain (gm)
Impinger 1 |[Empty 7 qo 4"‘{ l{ ‘”. y 3"”1
Impinger 2 |100 ml 5%HNOy/10%H,0; 7553 Y70 2.08.3 oac v
Impinger 3 |100 mI 5%HNOy/10%H,0, L23.8 56/ 2 W15 Date 7/(/“
Impinger 4 |Empty . Y476,7 L‘(at’l 15,6 ) t
Impinger 5 (100 ml 4%KMnO,/10%H,SO, }‘“(/ A L/ f3 8 . 3 q A Total Weight (gm)
ImpingérG 100 ml 4%KMnO,/10%H,S0O, 5‘7] i’ 570 . L{ ;’ 0 (ﬂt{‘,'f
Impinger 7. [=250 g Silica Gel 74 |, g 3 7_7_'4 ‘q,\-{ A 61. {
f 2
Run No. 3 3|Filter Type Quartz Sample Box No. M 10
Date alb [1o LotNo. s14 pH NA
Analyst (2, Viee Filter No. ZHA, Rinse = NA
Contents Gross Weight (gm) | Tare Weight (gm) |Net Weight Gain (gm)
impinger1 Empty 75 c p Z_ y ql.f' Z,Q "l
impinger 2 {100 ml 5%HNO4/10%H,0, ‘7 74.7 5973 127 Y Qalac Ru
Impinger 3 {100 ml 5%HNO3/10%H,0, 505 [ | 5¢3.2 M) Date_Jfe/12
Impinger 4 [Empty 5;{,}’ $29.2 U 2
' Impinger 5.| 100 ml 4%KMnO,/10%H,S0, $Y2.2 $39.3 2.4 |Totl Weight (g"_m)
<_ Impinger 6 1100 ml 4%KMn0,/10%H,S0, fl-/o . b SYO. 6 o S"”h [o
‘ Impinger 7 |~250 g Silica Gel 755/ 738. b b.§ sa3. ¢
QA/QC K‘V
Date (x CleanAir.

NS krpFlakIWISH. s, August 2004
Copyright © 2004 Cioan Alr Engincesing. Inc.

ENGINEERINGEG



Impinger Weight Sheet

" |Client Wheelabrator

Unit Name / Location WSP‘F/F Outlet U/Ir/Z.

Plant North Broward [Job No. 11414 Method 29

SN 9072 %o 1] € Balance Calibration Check
Balance ID (A TCL-o02 Reference Weight Mass b XX
Reference Weight ID LZS L Reference Weight Reading 499,85

Check must be performed at least Once per Method per Job

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

NS knpFinkiW iShuds, August 2008
Copyright © 2004 Claan Alf Enginsering, Inc.

E-12

Run No. L{ » . % Filte.r Type Quartz . _ Sample Box No. M
pate [ [/2 LotNo.  wfh pH  NA )
Analyst K.Vicere Fiter No. sl Rinse  NA
Contents Gross Weight (gm) | Tare Weight (gm) vNet Weight Gain (gm)
Impinger 1 |Empty 7{8 A Yuwi3.2. ;(l{ .9
impinger 2 [100 ml 5%HNO4/10%H,0, 857_ / ;f/_ 7 241 u( ' QAIQC RU
Impinger 3 100 mi 5%HNO4/10%H,0, (,07.2 c‘, c‘ ] ; Date 11
Gl g, T ] et
Impinger 5 {100 mi 4%KMnO,/10%H,S0, 5Y q, 2. ) f,_/ J'?, q 6 ; Total Weight (gm)
Impinger 6 {100 mi 4%KMnO,/10%H,S0, $717. 5 y . )
Impinger 7 |=250 g Silica Get 'L§7, g ] -;j;‘ 7 \f? 3 z-s—.(\z a\é
Run No. 2|Fiiter Type Quartz Sample Box No.
Date Lot No. pH NA
Analyst Filter No. Rinse NA
Contents Gross Weight (gm) | Tare Weight (gm) |Net Weight Gain (gm)
impinger 1 |Empty
Impinger 2 {100 ml 5%HNOy/10%H,0, QAQC
Impingér 3 |100 mi 5%HNOy10%H,0, Date
Impinger 4 {Empty
Impinger 5 |100 ml 4%KMnO,/10%H,S0, Total Weight (Q_m)
Impinger 6 |100 ml 4%KMnO,/10%H,S0,
Impinger 7 |=250 g Silica Gel
Run No. 3|Filter Type Quartz Sample Box No.
Date Lot No. pH NA
Analyst Filter No. Rinse NA
Contents Gross Weight (gm) | Tare Weight (gm) |Net Weight Gain (grh)
- Impinger 1 |Empty
Impinget 2 |100 mi 5%HNOy10%H,0, QAIGC
impinger 3 {100 ml 5%HNOy/10%H,0, bate
impinger 4 {Empty
Impinger 5 |100 ml 4%KMnO,/10%H,S0, Total Weight (gm)
lmpihger 6 100 ml 4%KMnO,/10%H,S0, M'
:'Ikmpinger 7 |=250 g Silica Gel
anvac_ (Y
Date T

CleanAir.

ENGINEERING




ORSAT READINGS

TESTLOCATION: L Dy He |- PAGE / OF '/
Client IA]LF (KK(AV, fo” Project Number //L// [ Fo = 20.9 - %0, ‘
Plant /Vr gyahfﬂ V/ Unit 2 7C0: yd
Orsat ID A, Fuel T},l'%tﬁm, ol Solid idesl, Leak Check Passed [

Nl:Qn'Lll :er :ln:rtnh:; Trial Peé’;eznt I:)z:i?gtz Pergze " Fo Analyst Date AnalYSisTime
[ Y 1194 115 01 9.1 LA Bha/e drad 9002] 10000
21449 | 59 | %0
3|1 ool (70 | 9D
. Avg. ?(ﬁ\ /[/" o 9' (
Ll g [ wol AL LRl | sl b deo | Guin] i
21100 \(9.0 |90
31102 /4 0] g0
Aol oo A0 | 20D
5 3 ' e | Mo QW L Mrac | G/0l2 13820
2 |0,/ | /4] 7V
3 lyo L | /4.0 | 49
» me .| g ( |40
( E "l wol (Fe | 2. sl 2Bl Gl ik
2 [C. ? /f¢ L 71 7
3 L4 | G | 97
AvS. . 7 / P & ?c 7
1
2
3
Avg.
1.
2
3
Avg.

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

Acceptable ranges for Fg:

Coal: Anthracite and Lignite 1.016-1.130 Gas: Natural 1.600-1.836
Bituminous 1.083-1.230 Propane 1.434-1.586
Qil: 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
QAQC _/Zl_/
Conrg o 2008 lea  Engeenn, . Date M/ 2

E-13
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‘ WHEELABRATOR NORTH BROWARD, INC. ~ Client Reference No: Service Agreement
POMPANO BEACH, FL | CleanAir Project No: 11414-7

FIELD DATAPRINTOUTS - .~ . 0 0. 0 0 e F

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

QA initials: M~ @
pate: ' %so 12 CleanAir.

Revision 0, Final Report



Field Data Printout

Test Method: USEPA Method 29
Location: Unit 2 FF Outlet Analyte: Mercury
Test Run: 1
Client: Wheelabrator North Broward, Inc. Bar. Press. (in. Hg):| 30.02 Nozzle ID No:|275-1
Project No: 11414 Static P:{-11.4 Nozzle Diameter (D,):{0.275
Source Area (ft“): §4.00000 O, (dry volume %): 9,03 Probe {D No:{67-8-10
Meter Operator: P. Bihun 505 CO, (dry volume %): 9.93 Pitot C,:|0.827
Probe Operator; P.Bihun| 505 No+CO (dry volume %): 81.03 Pitot Leak Check: [Z]passI IFail
Test Date:|9/05/12
Start Time:|12:55 .
Stop Time:[15:09 H,0 (condensate, ml or gm):-525.4 Meter Box ID. No:|85-2 )
Leak Rate Before:|0.003 cofm |@ 15"Hg ) H,O0 (silica, @) 16.2 Meter AH@:(1.81170
Leak Rate After:|0.003 | cfm |@10"Hg Actual Moisture (%): 24.22 Meter Y4:10.99580
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 min‘read AP, AH (dcf) T Tenvin Tmont || (calculated) | (calculated) (calculated)
0.0 (in. H0) | (in. H,0)|  .310.385 (°F) (°F) (°F) (vin. H,0) (ft) (%)
5-01 5.0 -0.47 1.30 313.610 312 91 92 0.69 323 1033
5-02 10.0 0.53 1.50 317.000 31 90 93 0.73 3.39 1022
5-03 15.0 0.55 1.50 320.360 311 92 93 0.74 3.36 99.2
5-04 20.0 0.62 1.70 323.980 310 94 93 0.79 3.62 100.5
5-05 25.0 0.61 1.70 327.655 31 95 93 0.78 3.67 1028
LEAK CHECH| 25.0 327.710
4-01 30.0 0.49 1.40 331.030 312 95 .93 0.70 3.32 1037
4-02 35.0 0.43 1.20 334.100 311 97 94 0.66 3.07 101.9
4-03 40.0 0.51 1.40 337.430 31 97 94 0.71 3.33 1016
4-04 45.0 0.54 1.50 340.920 311 98 94 0.73 3.49 1034
4-05 50.0 0.53 1.50 344.385 31 98 94 0.73 3.46 1038
LEAK CHECK 50.0 344.445
3-01 55.0 0.46 1.30 347.670 310 98 94 0.68 3.23 1034
3-02 60.0 0.44 1.20 350.780 31 98 94 0.66 3.11 1020
3-03 65.0 0.48 1.30 354.050 311 99 94 0.69 3.27 102.6
3-04 70.0 0.50 1.40 357.430 31 99 94 0.7 3.38 103.8
3-05 75.0 0.48 1.30 360.670 311 99 a5 0.69 3.24 1016
LEAK CHECK 75.0 360.745
2-01 80.0 0.58 1.60 364.320 312 98 94 0.76 3.57 102.3
2-02 85.0 0.48 1.30 367.540 313 29 94 0.69 3.22 101.2
2-03 90.0 0.44 1.20 370.650 . 311 99 94 0.66 3.1 101.9
2-04 95.0 0.56 1.50 374130 an 99 94 0.75 3.48 1011
2-05 100.0 063 1.70 377.885 312 100 94 0.79 3.76 1029
LEAK CHECK  100.0 377.955
1-01 0.47 1.30 381.170 310 98 93 0.89 3.22 1021
1-02 0.46 1.30 384.380 311 98 91 0.68 3.21 103.3
1-03 0.40 1.10 387.320 309 98 90 0.63 2.94 101.3
1-04 0.45 1.20 390.440 309 98 a0 0.67 3.12 1014
1-05 0.66 1.80 394.280 310 98 90 0.81 3.84 103.3
Final 140800 | 8363500 |310.92000 |  95.06000 ﬂro.ﬂazo | s363500
25 points sampled Sq.Rt.AP
QC-Check: Field Averages | 0.7132 ] 1.4080 } 83.6350 | 310.9200 | 95.0600
Avg.. OK Avg. 0K Avg. oK Avg. oK Avg. OK
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Field Data Printout .

Test Method: USEPA Method 29
Location: Unit 2 FF Outlet Analyte: Mercury
Test Run: 2 o
Client: Wheelabrator North Broward, inc. . Bar..Press. (in. Hg):|30.00 Nozzle ID No:|275-1
Project No: 11414 Static P:[-12.2 Nozzle Diameter (D,):(0.275
Source Area (fi): 64.00000 O, (dry volume %): 9.03 Probe ID No: 67-8-10
Meter Operator: P.Bihun| 505 ‘ CO; (dry volume %)}: 10.00 . Pitot C:|0.827
Probe Operator: P.Bihun| 505 _| N,+CO (dry volume %): 80.97 Pitot Leak Check: []pass[Jrail
Test Date:|9/06/12
Start Time:{07:35 B
Stop Time:|03:46 H,O (condensate, ml or gm): 647.7 Meter Box ID. No:|85-2
Leak Rate Before:|0.002 cfm (@ 15"Hg H,0 (silica, g): 19.4 Meter AH@:|1.81170
Leak Rate After:{0.003 cfm |@ 10"Hg ) Actual Moisture (%): 27.50 Meter Y,:!0.99580
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 minfread AP AH (dcf) Te T Tmon || (calculated) | (calcutated) (calculated)
0.0 (in. H,0) | (in. H,0)|  395.570 (°F) (°F) (°F) (vin. H,0) (ft%) (%)
5-01 5.0 0.46 - 1.20 398.680 315 82 82 0.68 311 106.5
5-02 10.0 0.50 1.30 401.870° 314 83 82 0.71 3.19 ' 104.7
5-03 15.0 0.53 1.40 405.170 314 86 83 0.73 3.30 104.8
5-04 200 0.65 1.70 408.830 316 88 83 0.81 3.66 105.0
5-05 25.0 0.60 1.60 412.410 316 g1 83 0.77 3.58 106.6
LEAK CHEC! 25.0 412.485
4-01 30.0 0.60 1.60 416.070 322 80 83 0.77 3.58 . 107.2
4-02 35.0 0.65 1.70 419.800 328 92 82 0.81 3.73 107.5
4-03 40.0 0.54 1.40 423.160 330 94 83 0.73 3.36 106.0
4-04 45.0 0.55 1.40 426.540 327 94 85 0.74 3.38 105.3
4-05 50.0 . 0.50 1.30 429.790 325 95 84 0.71 3.25 106.0
LEAK CHEC 50.0 429.850
3-01 55.0 0.49 1.30 433.120 321 94 83 0.70 3.27 107.7
3-02 60.0 0.52 1.40 436.420 321 95 83 0.72 3.30 105.4
3-03 65.0 0.54 1.40 439.850 320 96 83 073 3.43 107.4
3-04 700 0.56 1.50 443.330 319 97 84 0.75 3.48 106.7
3-05 75.0 063 1.60 446.930 320 98 86 0.79 3.60 103.9
LEAK CHECK 75.0 447.005
2-01 80.0 0.57 1.50 450.470 322 96 87 0.75 3.47 105.3
2-02 85.0 0.50 1.30 453.750 322 98 86 0.71 3.28 106.3
2-03 90.0 0.56 1.50 457.200 320 98 85 0.75 3.45 105.7
2-04 85.0 0.63 1.60 460.810 319 99 84 0.79 3.61 104.2
2-05 100.0 0.67 1.80 464.680 320 100 85 0.82 3.87 108.3
LEAK CHECK  100.0 . 464.765
1-01 105.0 0.52 1.40 468.110 319 99 86 0.72 3.35 106.0
1-02 110.0 0.48 1.30 471.310 317 99 86 0.69 3.20 1054
1-03 115.0 0.48 1.30 474.500 316 o8 85 0.69 3.19 105.2
1-04 120.0 0.62 1.60 478.040 316 98 86 0.79 3.54 102.7
1-05 1250 0.68 1.80 481.820 317 98 86 0.82 378 104.9
Final | 125.0 147600 | 8595500 | 319.84000 8026000 | 074792 | 85.95500
25 points sampled Sq.RtL.AP .
QC-Check: Field Averages | 07479 | 14760 |  85.9550 | 319.8400 | 89.2600 ]
Avg. 0K Avg. 0K Avg. oK Avg. 0K Avg. oK
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Field Data Printout
Test Method:

USEPA Method 29

Location: Unit 2 FF Outlet Analyte: Mercury
Test Run: 3
Client: Wheelabrator North Broward, Inc. Bar. Press. {in. Hg):|30.00 Nozzle 1D No:;275-1
Project No: 11414 Static P:|-11.3 Nozzle Diameter (D,):10.275
Source Area (ft): 64.00000 v Oy (dry volume %): 9.00 Probe ID No:|67-8-10
Meter Operator: | P.Bihun| 505 [ CO, (dry volume %): 10.07 Pitot Cy:{0.827
Probe Operator: P. Bihun| 505 N,+CO (dry volume %): 80.93 Pitot Leak Check: [“]pass[JFail
Test Date:|9/06/12
Start Time:|10:12
Stop Time:|12:24 H,O (condensate, ml or gm): 576.6 Meter Box ID. No:|85-2
Leak Rate Befare:10.003 cfm 1@ 15"Hg H,0 (silica, g): 16.5 Meter AH@:(1.81170
Leak Rate After:|0.003 cfm @10 "Hg Actual Moisture (%): 26.80 Meter Y:10.99580
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 minfread AP AH (dcf) Ts Tenein Tmouw | (calculated) | (calculated) (calculated)
0.0 (in. H,0) [ (in. H0)|  482.220 (°F) (°F) F) | (Vin.H,0) (ft") (%)
5-01 50 0.49 1.30 485.520 317 ¢ 91 88 0.70 3.30 - 107.2
5-02 " 10.0 0.48 1.30 488.670 316 93 87 0.69 3.15 103.2
5-03 15.0 0.58 1.50 492.170 315 94 88 0.76 3.50 104.1
5-04 20.0 0.55 1.40 495.550 316 96 90 0.74 338 103.0
5-05 25.0 0.50 1.30 498.810 315 97 90 0.71 3.26 104.0
LEAK CHECK  25.0 498.875
4-01 30.0 0.46 1.10 501.880 314 86 91 0.68 3.01 990.8
4-02 35.0 0.42 1.00 504.690 314 97 91 0.65 2.81 97.5
4-03 40.0 0.46 1.10 507.700 314 98 93 0.68 3.01 99.6
4-04 45.0 0.58 1.40 511.110 315 98 92 0.76 3.41 - 1007
4-05 50.0 0.58 1.40 514.47Q 316 98 90 0.78 3.36 99.5
LEAK CHECK  50.0 ) 514.540
3-01 55.0 0.39 0.94 517.230 315 96 90 0.62 2.69 97.1
3-02 60.0 0.44 1.10 520.210 315 96 89 0.66 2.98 101.4
3-03 65.0 0.48 1.20 523.210 316 97 91 0.69 3.00 97.6
3-04 70.0 0.55 1.30 526.500 315 98 92 0.74 329 99.8
3-05 75.0 0.50 1.20 529.580 315 99 93 0.71 3.08 97.8
LEAK CHECK 75.0 529.640
2-01 80.0 0.47 1.10 532.600 314 97 93 0.69 2.96 97.0
2-02 850 0.47 1.10 535.530 314 98 93 0.69 2.93 95.9
2-03 90.0 0.60 1.50 539.000 314 99 94 0.77 3.47 100.5
2-04 95.0 0.60 1.50 542.500 315 100 93 0.77 3.50 101.4
2-05 100.0 0.57 1.40 545.820 316 100 93 0.75 3.32 98.7
LEAK CHEC 100.0 545910
1-01 105.0 0.53 1.30 549.180 315 98 92 0.73 3.24 100.1
1-02 110.0 0.53 1.30 552.380 318 99 92 0.73 3.23 99.9
1-03 115.0 0.57 1.40 555.700 317 99 92 0.75 3.32 99.0
1-04 120.0 0.54 1.30 558.930 322 99 92 0.73 3.23 99.2
1-05 125.0 0.63 1.50 562.455 325 99 92 0.79 3.53 100.5
Final 125.0 127760 | 79.95000 |315.96000 94.26000 0.71900 | 79.85000
25 points sampled Sq.Rt.AP e .
QC-Check: Fleld Averages ]| 0.7190 | 1.2776 | 79.9500 | 315.9600 ] 94.2600 ]
[“lavg. ok [lavg. ok [“]avg. OK [avg. 0K [“]ava. 0K
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Field Data Printout

Test Method: USEPA Method 29
Location: Unit 2 FF Outlet Analyte: Mercury
Test Run: 4 ’ _ '
Client: Wheelabrator North Broward, Inc. Bar. Press. (in. Hg):{30.00 Nozzle ID No:|275-1
Project No: 11414 Static P:|-11.0 Nozzle Diameter (D,,):|0.275
Source Area (ft): 64.00000 O, (dry volume %): 7.70 Probe ID No:|67-8-10
Meter Operator:] ~ P.Bihun| 505 ° CO, (dry volume %): 10.90 " Pitot C,:|0.827
Probe Operator: P. Bihun| 505 N,+CO (dry volume %): 81.40 Pitot Leak Check: [“}pass[ ] Fail
Test Date:|8/06/12
Start Time:|12:45
Stop Time:|14:57 H,0 (condensate, ml or gm): 654.4 Meter Box ID. No:!85-2
™~ | PP EE—
Leak Rate Before:|0.003 cfm 1@ 15"Hg H,0 (silica, g): 17.4 Meter AH@:(1.81170
Leak Rate After:;0.002 cfm |@ 10 "Mg Actual Moisture {%): 28.41 Meter Yd:|0.99580 |
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 min/read APy AH (dcf) T, Toin Tmow | (calculated)| (calculated) | (calculated)
0.0 (in. H,0) | (in. H,0)|  562.795 (°F) (°F) (°F) (+in. H,0) (1) (%)
5-01 5.0 0.52 1.30 566.160 332 92 85 0.72 3.37 1094 -
5-02 10.0 0.50 1.20 569.250 328 91 81 0.71 3.09 102.7
5-03 15.0 0.52 1.30 572.410 326 89 - 77 0.72 3.18 103.4
5-04 200 0.50 1.30 575.600 324 86 75 0.71 3.19 106.8
5-05 250 0.47 1.20 578.755 322 86 76 0.62 3.15 108.7
LEAK CHECK 250 578.805
4-01 30.0 0.52 1.30 582.050 321 86 78 0.72 3.25 106.1
4-02 35.0 0.53 1.30 585.320 321 88 77 0.73 3.27 105.8
4-03 40.0 0.49 1.20 588.420 320 90 78 0.70 3.10 103.9
4-04 45.0 0.55 1.40 591.790 319 92 79 0.74 3.37 106.3
4-05 50.0 0.52 1.30 595.015 317 94 81 0.72 3.23 104.1
LEAK CHECK  50.0 595.060
3-01 55.0 047 1.20 598.210 316 94 . 83 0.69 3.15 106.6
3-02 60.0 047 1.20 601.310 315 95 84 0.69 3.10 104.7
3-03 65.0 0.50 1.30 604.610 316 95 84 0.71 3.30 108.1
3-04 70.0 0.55 1.40 608.020 316 95 84 0.74 3.4 106.6
3-05 75.0 0.60 1.50 611.525 316 95 85 0.77 351 104.8
LEAK CHECH 75.0 611.585
2-01 80.0 0.58 1.40 614.910 318 93 88 0.76 3.32 101.1
2-02 85.0 0.48 1.20 618.030 319 95 a0 0.69 3.12 104.0
2-03 90.0 0.58 1.40 621.420 317 96 91 0.76 3.39 102.5
2-04 95.0 0.67 1.70 625.200 317 96 91 0.82 3.78 106.4
2-05 100.0 0.70 1.70 628.980 318 98 91 0.84 3.78 104.0
LEAK CHECK 100.0 629.085
1-01 105.0 0.52 21.30 632.320 315 97 91 0.72 327 104.0
1-02 110.0 0.45 1.10 635.280 316 o8 92 0.67 2.96 101.2
1-03 115.0 0.54 1.40 638.620 315 938 93 0.73 3.34 104.1
1-04 120.0 0.60 1.50 642.110 315 98 93 0.77 3.49 103.3
1-05 125.0 0.63 1.60 645.750 316 98 93 0.78 3.64 105.2
Final | 1250 134800 | 8272500 |319.00000 |  89.10000 | 073258 | 82.72500
25 poinls sampled Sq.Rt.AP
QC-Check: Field Averages | 0.7326 | 1.3480 | _ 82.7260 ] 319.0000 | 89.1000 ]
[Favg. ok [“Jave. ok [Favg. ok [“)avg. 0K [Z]avg. OK
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Location: Unit 2 FF Outlet

USEPA Method 4 Laboratory Data

Client: Wheelabrator North Broward, Inc.

Pro;ect No: 1 141 4

Test Method:
Analyte:

Analyst:

Analyst Emp No

USEPA Method 29
Mercury
R. Vicere

Field Data Check

525.4
16.2
541.6

Field Data Check

647.7
19.4

667.1

Field Data Check

576.6
16.5
593.1

Field Data Check

654.4
17.4

671.8

e

QA/QC OK
QA/QC OK

QA/QC OK
l QA/QC OK

QAIQCOK
QA/QC OK
QVQCOK

TR o R

QAQCOK
QNQCOK
QA/QCOK

Test Run: 1
Contents Gross (gm) Tare (gm) Net (gm)
Impinger 1 Empty 731.6 440.3 291.3
Impinger 2 5%HNO3/10%H202 716.6 539.5 177.1
Impinger 3 5%HNO3/10%H202 588.9 544.0 449
Impinger 4 Empty 536.1 527.9 8.2
Impinger 5 4%KMnO4/10%H2504 540.3 537.0 3.3
Impinger 6 4%KMn04/10%H2504 536.0 535.4 0.6 525.4 Liquid (gm)
Impinger 7 Silica Gel 737.3 721.1 16.2 0.0 less rinse (gm)
Impinger 8 525.4 Net Liquid {(gm)
+16.2 Silica Gel (gm)
(ml or gm) 541 6 Total Vic (gm)
e s RECEIT L RS : B
Contents Gross (gm) Tare (gm) Net (gm)
Impinger 1 Empty 790.4 441.2 3498.2
Impinger 2 §%HNO3/10%H202 755.3 547.0 208.3
Impinger 3 5%HNO3/10%H202 623.8 561.3 625
Impinger 4 Empty 476.7 4611 16.6
Impinger § 4%KMn0O4/10%H2504 547.4 538.3 9.1
Impinger 6 4%KMn04/10%H2S04 573.4 570.4 3.0 647.7 Liquid (gm)
Impinger 7 Silica Gel 741.8 722.4 19.4 0.0 less rinse (gm)
Impinger 8 647.7 Net Liquid (gm)
+ 19.4 Silica Gel (gm)
Rinse| ] m) 667.1 Total Vic (g
£0 e R AG VR YRR SR LR IR T TR
Test Run: [ 3 |
Contents Gross {(gm) Tare (gm) Net (gm)
Impinger 1 Empty 736.2 '442.5 2937
Impinger 2 5%HNO3/10%H202 779.7 547.3 2324
Impinger 3 5%HNO3/10%H202 588.1 543.8 413
Impinger 4 Empty 535.5 529.2 6.3
Impinger 5 4%KMn04/10%H2S04 542.2 539.3 29
Impinger 6 4%KMn04/10%H2S 04 540.6 540.6 0.0 576.6 Liquid (gm)
Impinger 7 Silica Gel 755.1 738.6 16.5 0.0 less rinse (gm})
Impinger 8 576.6 Net Liquid (gm}
+ 16.5 Silica Gel (gm)
nse I::I(m or gm)
i B ot WG s N
Test Run: 4
Contents Gross {gm) _ Tare (gm) Net (gm)
Impinger 1 Empty 758.1 443.2 314.9
Impinger 2 5%HNO3/10%H202 851.1 551.7 299.4
Impinger 3 5%HNO3/10%H202 607.2 569.9 37.3
Impinger 4 Empty 464.0 462.3 1.7
Impinger 5 4%KMn0O4/10%H2S04 544.2 543.9 0.3
Impinger 6 4%KMn0O4/10%H2504 577.7 576.9 0.8 654.4 Liquid (gm)
Impinger 7 Silica Gel 737.6 720.2 17.4 0.0 less rinse (gm)
Impinger 8 654.4 Net Liquid {(gm)
+ 17.4 Silica Gel (gm)
ml or gm) 6

Rnse[ ______(

MECCT I,
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) USEPA Method 3 Laboratory Data

Test Method: USEPA Method 29
Location: Unit 2 FF Outlet . Analyte: Mercury
Client: Wheelabrator North Broward, Inc.
Project No: 11414
Method: EPA Method 3
- Fuel Type: Municipal Waste - : : : . RN Analyst:] P. Bihun -
F, for Fuel: 1.03to 1.3 Analyst Emp No 505
B BRI e : =
Run Percent
Number  Trial  Percent CO, 0,#CO, PercentO, PercentN, Weight Fo Method of Analysis: Orsat
1 1 9.9 18.0 9.1 81.0 29.95
2 9.9 18.9 9.0 81.1 29.94
3 10.0 19.0 8.0 81.0 29.96
Avg. 9.93333 9.03333  81.03333 28.95 1.19463 A#l measurements in spec.
CEM or Other Avg: :] F within expected
bazas e Sontine TR TR T T e ; i RS Y
Run Percent .
Number  Trial Percent CO, 0,+#CO;  PercentO; PercentN, Weight Fo Method of Analysis: Orsat
2 1 .10.0 - 191 - - 94 80.9 29.96
2 10.0 198.0 80 81.0 © 29.96
3 10.0 19.0 9.0 81.0 29.96
Avg. 10.00000 9.03333  80.96667 29.96 1.18667 All measurements in spec.
CEM or Other Avg: : . Fo value within expected range.
e i RTINS I T, TR CHBNT A ke
Run Percent ry Mol.
Number  Trial Percent CO, 0,+C0, Percent O, PercentN, Waeight Fo Method of Analysis: Orsat
3 1 10.0 19.0 9.0 81.0 29.96
2 10.1 19.1 9.0 80.9 29.98
3 10.1 19.1 9.0 80.9 29.98
Avg. 10.06667 9.00000  80.93333 29.97 1.18212 Al measurements in spec.
CEM or Other Avg: [4] Fo value within expected range
R T TR S g e T B e (R e )
Run Percent ’ ny Mol.
Number  Trial Percent CO, 0,+CO, Percent O, PercentN, Weight Fo Method of Analysis: Orsat
4 1 10.9 18.6 7.7 81.4 30.05
2 10.9 18.6 7.7 81.4 30.05
10.9 18.6 7.7 81.4 30.05
10.90000 7.70000  81.40000 30.05 1.21101 Al measurements in spec.

lue wnthln expected range.

bR e

S RS et e ey

052012 152213
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‘ WHEELABRATOR NORTH BROWARD, INC.  Client Reference No: Service Agreement
POMPANO BEACH, FL CleanAir Project No: 11414-7

LABORATORY DATA . . . . - h I . G

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

QA/QC Initials: W (ﬁ%
Date: 10/, rof 1L | CieanAir

Revision 0, Final Report



W heelabrator North Broward, Inc.
Clean Air Project No: 11414
Unit 2 FF Outlet

USEPA Method 29 (Mercury)

Mercury (Hg) Laboratory Parameters

Detection Limits

MippoL Fraction 1B Detection Limit (ug)
Mop.pr. Fraction 2B Detection Limit (ug)
Maapt Fraction 3A Detection Limit (ug)
Map. oL Fraction 3B Detection Limit (ug)
Mac.oL Fraction 3C Detection Limit (ug)
Blank Analysis

Mip.5 Fraction 1B Blank (pg)

M-8 Fraction 2B Biank (ug)

M3ap Fréction 3A Blank (pg)

May.p Fraction 3B Blank (pg)

Mac.a Fraction 3C Blank (ug)

Miotal-8 Total Blank Amount (ug)

Run No.

Date (2012)

Start Time (épprox.)

Stop Time (approx.)

Sample Analysis

Mips Fraction 1B Sample (ug)

Mob.g Fraction 28 Sample (ug)

Maa.s Fraction 3A Sample (ug)

Mab.g Fraction 3B Sample (pg)

Mac.s Fraction 3C Sample (pg)

Migtals Total Sample Amount (ug)

Allowable Blank
Mrpaow  Total Allowable Biank (ug)

Sample Corrected for Blank

Mp

Sample Corrected for Blank - Prorated Fractions

Total Sample Amount (ug)

Mn-1b Fraction 1B (pug)
Mo-2b Fraction 2B (ug)
Mp.3a Fraction 3A (ug)
my.ap Fraction 3B (ug)
My ac Fraction 3C (ug)
Prepared by Clean Air Engineering Proprietary

S5 Metals-1 Version 2006-12¢

Copyright © 2006 Clean Air Enginesring 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 5
12:55
15:09

<0.1000
7.9273
<0.2000
<0.5000
<0.4000
7.9273

0.0000

7.9273

<0.1000

7.9273
<0.2000
<0.5000
<0.4000

2

Sep 6
07:35
09:46

<0.1000
11.5223
<0.2000
<0.5000
<0.4000
11.5223

0.0000

11.6223

<0.1000
11.5223
<0.2000
<0.5000
<0.4000

3

Sep 6
10:12
12:24

<0.1000
9.8867
<0.2000
<0.5000
<0.4000
0.8867

0.0000
0.8867

<0.1000

. 9.8867

<0.2000
<0.5000
<0.4000

4

Sep 6
12:45
14:57

0.1296
8.2391
<0.2000
<0.5000
<0.4000
8.3686

0.0000

8.3686

0.1296
8.2391
<0.2000
<0.5000
<0.4000

092012 152213
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Clean Air Engineering, Inc.
500 West Wood Street
Palatine, IL 60067

Project Number: 11414NB

~Mercury
® | |

EPA Methods 29 Analysis

Analytical Report
19281

Element One, Inc.
5022-C Wrightsville Av., Wilmington, NC 28403
910-793-0128 FAX: 910-792-6853 ellab@e1lab.com




The following data for Analytical Report 19281
has been reviewed for completeness, accuracy,
adherence to method protocol,
and compliance with quality assurance guidelines.

Review by:

%oodman, Chemist
September 18, 2012

Report Reviewed and Finalized By:

Ken Smith, Laboratory Director
September 18, 2012

elementOne

19281 CAE M28 Report Packet.doc
Page 2 of 37
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SUMMARY OF RESULTS

elementOne
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Summary of Analysis

Unit 2 - Summary of Method 29 Mercury Analysis

H,0, Empty

Average Total Front Half /HNO; Impinger KMnO,  HCI

Run Number Catch, pg Mg ug Mg Hg Hg
U2 FF Outlet R1 #1 7.93 <0.1 7.92 <0.2 <0.5 <0.4
#2 <0.1 7.93 <0.2 <05 <04
U2 FF Outlet R2 #1 11.5 <01 1.5 <0.2 <0.5 <0.4
- #2 <01 115 <0.2 <05 <04
U2 FF Outlet R3 #1 9.89 <0.1 9.87 <0.2 <05 <04
#2 <01 9.90 <0.2 <0.5 <04
U2 FF Outlet R4 #1 8.37 0.131 8.23 <0.2 <0.5 <04
#2 0.128 8.25 <0.2 <05 <04
Field Blank #1 <0.5 < 0.1 <01 <0.2 <05 <0.4
#2 <041 <01 <0.2 <0.5 <0.4
Reagent Blank #1 <05 <0.1 <02 <0.2 <05 <04
#2 <01 <02 <02 <05 <04

elementOne
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ANALYTICAL NARRATIVE
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Element One Analytical Narrative

Clean Air, IL
11414NB ~ N Broward

19281
KLS & LAL

Methods 29 09/07-10/12

Hg 09/12-17/12

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

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

Detection Limits

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

Analysis QA/QC : ‘

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

Additional Comments

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

elementOne
19281 CAE M29 Report Packet.dos
Page 8 of 37
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QUALITY CONTROL SUMMARY

elementOne
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Run Number

U2 FF Outlet R2
U2 FF Outlet R3
U2 FF Outlet R4
Field Blank
Reagent Blank

Run Number

U2 FF Qutlet R3 #1
#2

Summary of Quality Control Data

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

Front Half Hy,O./HNO3; Empty Imp  KMnOQ, HCI
NA 0.1% NA NA NA
NA 0.3% NA NA NA
NA ' 0.4% ' NA NA NA

2.5% 0.2% NA NA NA
NA NA NA NA NA
NA ‘ NA . NA NA NA

Mercury Spike Recoveries
(Method 29 QC limits: + 25% for Spike Recoveries)

Front Half ~ HO02/HNO;  Empty Imp  KMnOq4 HCI
116% 101% 100% 111% 97%
107% 100% 92% 110% 97%

elementOne
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SAMPLE CUSTODY
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Chain Of Custedy

e V92%!

D

leanAir

Project Information Forwarding Lab o
Client Wheelabrator Environmental Services Element One, Inc. BN G I N E E R 1IN G
Plant Wheelabrator 5022-C Wrightsville Avenue Clean Air Engineering
Project Manager Scott Brown Wilmington, NC 28403 500 West Wood Street
Project No. 11414 910-792-6853 (fax)
Team 66 910-793-0128 {phone) Palatine, IL 60067
Ken Smith Phone: 847-991-3300
Fax:
Lab D Date Archive  Test Locatien Run  Desacription Container YolfFilter Method Nates
039405/2012 Reagent Blank - 3 Quantz Fiber Fifter 250 | HBPE
Tared Filters
09/05/2012 Reagent Blank - 8.1 N HNO3 250 ml HOPE 200.0g
200! 0.1N HNO3
09/05j2012 Reagent Blank - 596 HNO3/10% H202 250 ml HOPE 200.ag
200mi 5% . | .
097052012 Reagent Blank - 4% KMnO4{10% H2504 250 mi Amber 64 100.3g
100mt 436
08/0572012 Reagent Blank - DiYater 250 ml HDPE 180.1g
108mi Bl H2O
0970572012 Reagent Blank - BN HCL 250 mt Amber GJ 225.8g
200mt DI H20 +
08105/2012 Train Proof - Front 0.1 N HMNO3 250 ml HDPE 63.3g
Half 0.1N HNO3
09/05/2012 Unit 2 FF CutletNB 1 Quanz Filter 250 ml HDPE EPA Methed 29
096572012 Urit 2 FF OutletNB 1 F1 8.1N HNO3 250 mi HDPE 152.3¢ EPA Method 29
09/0542012 UnitZ FF OutletNB 1 BHFilter, imp 1-3, 0,IN 1008 mi HDPE 825.8¢ EPA Methed 28
’ HNO3
08/65/2012 Uit 2FF QutletNB 1 Imp 4, 0.1N HNO3 250 ml HDPE 100.9¢g EPA Method 29
918512012 Unit 2 FF Qutiet N8 1 imp 5-6 4% KMn04/10% 950 ml Amber G 393.6g EPA Method 29

T o e Condey
Per Scoft via e, & \
A\"Ly\\\'ﬂ. T, ;f\ g .

A Soanpls  ve O T %&ooﬂ
NIX S YLS AWov
y 2o Cov Hé oMW

H2804 + DI H20

COMINON A Fisherbred & REC Lewe] L codraredS |

e - 22 1113
(T b7

91652012 431 PM

elementOne

192871 CAE M29 Report Packet.dos
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Chain Of Custody

Project Information

Forwarding L.ab

Clea

@

avad

Chent Wheetabrator Environmental Services Etement One, Inc. E N G 1N E E R 1N G
Project No. 11414
Lab ID Date Archive  Test Location Aun  Description Container VelfFilter Method Noles
09/05/2012 Unit 2FF Oullet NB 1 Imp 56 8N HCI + DI H20 250 mi Amber GJ .226.1y EPA Methud 29
09/052012 Figdd B {mp 5-6 8N HCt + DIH2G 250 ml Amber GJ 225.13
09485;2012 Field 8 Imp 5-6 4% KMnO4/10% 950 mf Amber GJ 403.8g
: H2804 + Di H20
09/05/2012 Field B Imp 4, 8.1N HNO3 250 m! HDPE 100.9g
090572012 Field B BH Filter, mp 1-3, 01N 1080 mi HDPE 301.9g
HNO3
-09/05/2012 Field B FH 0.1N HNO3 250 ml HDPE 133.5g
0840542012 Field B Quarntz Filter 250 mi HOPE
097062012 Unit 2 FF OulletNB 2 Quanz Filter 250 mi HDPE EPA Methad 29
‘0940612012 Unit2 FFOQulletNB 2 FHO.INHNO3 250 mi HDPE 131.8¢ EPA Method 29
§9/0672012 Unit2FF QuttetNB 2 BH Filter, imp 1-3, G.IN 1080 ml HOPE 918.2g EPA Mcthad 29
HNO3
88/05/2012 UnitZFFQulletNB 2 Imp 4, 0.IN HNQ3 250 ml HOPE 118.5g EPA Method 29
094062812 UnHZ FFOulletNB 2 |mp 56 4% KMn04/10% 550 ml Amber GJ 402.7g EPA Method 29
H2S04 ¢ 01 H20
09/06/2012 Unit2 FF Qutlet NB 2 Imp 5-6 8N HCl + DI H20 258 ml Amber GJ 223.4¢ EPA Method 29
‘OQIHGIZL'H? Unit2 FF QuletNB 3 Quadz Filter 258 ml HDPE EPA Method 29
09{06{2012 Unit2 FF QutletNB 3 FH 0.1IN HNO3 250 mi HDPE 129.6g £PA Method 29
Page 2 uf § /62012 4:31 PM

s

elemeniOne

19281 CAE M28 Report Packel.doo
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Chain Of Custody

Project Information

Forwarding L.ab

Clea

e 1

&>D

E N 6 1 NTETE

A

Client Wheelabrator Environmental Services Element One, Inc.
Project No. 11414
Lab 1D Date Archive  Test Location Run  Description Container VoifFilter Methed Motes
09/0642012 Unit2 FF OutletNB 3 BH Filter, imp 1-3, 0.1N 1080 m| HDBPE- 871.3g EPA Method 29
8s/0672412 Unit2FF OutietNB 3 Imp 4, B.IN HNO3 259 ml HDPE 188.3g EPA Methed 29
09/0642012 Unit2 FFQutietNB 3 Imp 5-6 4% KMnD4j10% 958 m! Amber GJ 403,49 EPA Method 28
H2504 + DI H20 .
09/06/2012 Unit2 FFQutletNB 3 Imp 5-6 8N HCl + DIH20 250 ml Amber GJ 225.59 EPA Method 29
0906/2012 Unit2 FFQulletNB 4 Quartz Filter 250 ml HDPE EPA Method 29
09152012 Uit 2FF Oullet NB 4 FH 0.JN HNO3 250 mt HOPE 158.4g EPA Method 29
08/0672012 Unit2 FFOutfetNB 4 BH Filter, fop 1-3, 0.IN 1000 rﬁl HDPE 95419 EPA Method 28
HNO3
09/66/2012 Unit 2 FF OutletNB 4 Imp 4, 6.1N HNGI 250 mi HDPE 182.2¢ EPA Method 29
09/06/2012 Unit2 FFOulletNB 4 lmp 56 4% KMn04/10% 950 ml Amber GJ 407.49 EPA Methed 29
H2804 4 DI H20
09/86/2912 Unit2 FFOutletNB 4 Imp 5-6 BN HCI + DIH20 258 m! Amber GJ 229.6g EPA Methed 29
TR L
Lo —
e L
L L

Page 3 of ff

elementOne
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Project No. 11414
Client - Wheelabrator Environmental Services

Custody Transfer Log

Relinguished By: KD\](\ LY V\ ese
Na
Accepted By: %%V\/
~ Name
Refinquished By
Name
Accepted By:
Name
Relinguished By:
: ’ Name
Accepted By:
Name
Relinquished By.
. Name
Accepted By
) Name
Relinguished By
Name
Accepted By:
Name
Page Sord

Qofs

&

elq2%!

=

feamnA ii’;

E N G

(Clemn A ‘7/{4 / 630

1

Company 0s. Date/Time )
o1 @ iy 9]0)(2
Company DatefTime
Company DatefTime
Company DatefTime
Company DatefTime
Company Date{Time
Company DatefTime
Company DatefTime
Company DatefTime
Company DatefTime

0612012 4:31 PM

elemenitOne
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=]

Pags 13 of 37




Sample Receipt Checklist (ﬁ
Project Number 11414 ]
Client Wheaelabrator Environmental Services C i ean
£ N G |

Receiving Packaalng .
At Shipping container/cooter in good condition? @N I NA
A2 Cuslody seals intact on shipging containericocler? (@ /NA

A3 Custody seals intact on sampie bottles? TN INA
MO,

Ad Shipping container/cooler temperature in compliance?
) Temp Value? CHF

Chaln of Custodv

81 Chain of custody present? 7 NA -
B2 Chain of custody signed when relingquished and received? / NA

B3 Chain of custody description agrees with sample labels? FNA

B4 Chain of custody accounts for ail samples received?

Sample Containers
C1 Sample containers free of visible sample loss?
c2 Sarnples in proper container/bottle?

Anaiysis

D1 Sufficiant sample volume for indicated test?

D2 All samples received within the holding times?

D3 {VOA viais) Vials have zero headspace?
(M26A) pH acceplahle upon receipt?

/Eg?é%(\/\ - ij\c}\l@;eﬂ\(

vegedol ®

SokS

e\ 428

G16/2012 .31 PM

elementOne
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ANALYTICAL DATA
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Analytical Calculations

Mercury-

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

Where-

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

l\-'inal Volume=Final Volume (FV)*--Sample Submission

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

elementOne
18281 CAE M28 Report Packel.doc
FPage 16 of 37
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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 concentration (ppb)—Hg Data Sheet

Sample Result = Raw sarhp-le concentration (ppb) -~ Hg Data Sheet

Spike Amount-- Hg Data Sheet

Duplicate Analysis RPD-

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

Average (ug/L)
Where-
Sample Result =Raw sample concéntration (ppb) -- Hg Data Sheet
Duplicate Results=Raw sample concentration (ppb) -- Hg Data Sheet

Average= (Duplicate + Sample Results)
2 .

elementOne

Page 17 of 37
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glementOne AIR TESTING SAMPLE SUBMISSION FORM LlablD 19281

FH/BH Combined Analysis Due Date (09.18.12
K QA/QC/Report Due Date ., 09.20.12
Client Clean Air iL ) o Date Rec 08.07 & 10.12
Project No 11414—N Broward Time Rec 1008 & 0914
HNOs Lot: {11423 HF Lot: S 1{109 % HCI Lot Ly | ' Ref. Method: o
Volume Marked Y /N Volume Loss Y ANY ? 29
ple ldentification - )
JU2FFOutletM29-RY i S5|FieldBlank R T L
UZFE Ouﬂe&—MQQ A2 “Aeagent Blank e
Train Proof
‘ ) Sampies 1-6 Hg ) o
Analyses Requested Sample 7 “Archive o ' N
Runs /| Fill Ace (FH) HNO; (FH) 5% HNO¥10% H;0, (BH) HNO; (A) KMnO, (B) HCI {C}
FB pH<20 Y/N | pH<20 ¥N pH <2.0 O/ N pH<2e (N | pH<2o N | pH<20 AXN
LabiD (FillD (Bvm [BYml |[FVml [BYm {Used {FVml JBYml [ FVml [BVml {FVmi {BvYmi {FVml
1 |14 e 430 1o 1800 i34 'se2 130 | doo
2D 123 qlo /. 113z 37y 245
35 ~_1V10 230 / 108 3?0 RO
4 [ (60 930 ] / loY 245 | |
5 4o [N, 1300 [ 103 1 W 35o y _axo |V
M-29 Reagent Blank
Lab ID Fraction BV, ml | FV, il | Comments
6 C-7 - FH Acetone Blank -
C-BA FH 0.1N HNG;4 \DO
C8A [ A 0.1N HNO, LoYR0 ged-Hemt—attotr Lkt 1312
cas_ 1B DI H,0 102 [0/l | uwsed tembaf DI ©
C-9 BH 5% HNQ4/10% H,0, {130 S— ]
ci0_ |8 4% KMnO:/10%H,50, | 40 | llr” 54 M asor) SOmtalicmpll, st 1ol af D1
¢ ¢ 8N HC1 DI H0 230 400 B ) d
C-12 FH Filter

_Lab Communications

Revge 1R wy s ok 0L sthh ()

SSPage 1of 1 FH Prep By/Date A Prep By/Date

9/1172012 1(:35:02 AM BH Prep By/Date B Prep By/Date_p

ssby 2R BH/FH Prep By/Date 2.C Prep By/Date @ AN G »13 f

Labeled By/Dafe N qh; ’, 2 PM Prep By / Date { ID Verification By/Date LA_S.il.12.
elementOne

14281 CAE M28 Report Packel.doo
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Method 29 Microwave Worksheet

LabID#e [923]

elementOne
Client: AL
Date Digested: ﬂ(ﬁlla Initials: 8123 Worksheet Prepared by: Aps
Auto | Sample Lab Sample #of filters | Spike | Prep Volume Weight In Units
Sample Weight (g) | digested (m) Micro /
Loc. Weight Out
Micro
RS AN
3 [\RG T N
5 192)-1 I N
1 -7 N
9 -3 N
oy N
1 3 -5 . N\
15 | -le v N
N N
™~ N
N N N\
S . <
N N N\
N AN AN
N\ YX) ~ A\
AN N
N N
N ~
~ ~
AN ~N
™ N
N N
N\

(£& + soikad o)

. mL of Zs-p?n S*CLAA

TR

(omts  HDO; (nz?) Zame Hﬁ?lgnmﬁg
Yol contelr 3 Filders  dieccted midllo.
Element One, Inc. Form 104 - Revision 1.0 7 7

elementOne

19281 CAE M28 Report Packel.dos
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P ek b0 QY
elementOrfei MERCUR? BATCH DIGESTION - RUN WORKSHEET
- | )
Date Prepared/Digésted: _ 4 -1\ 121 PrepBy: _th SIFFile#: ({212
Block #1 Temperature: O i StaftTime:_$-30 Machine ID: {
Block #2 Temperature: Stop Time:  1'4S Batch Analyst: LA
OAugm%
A/S Curve & QC's | working td BV, ml FV, mi Standard Lot Numbers
x L ap l:;L K Standard #1 (for working std)
1 (3/ batdh) 1T 40 40 Lot # Heosgg
2 0.004 ug 0.01m 40 40 [Working Standard
3 0.04 ug 0.10m 40 40  Jlot# oD 2~ [ by rgv
4 0.08 u 0.20m 40 40 IStandard #2 (QC #2):
5 0.16. ug 0.40m 40 40  Hot# poqintz-Z.
6 0.20u 0.50mi: : 40 40 tStandard #3 (QC #3):
' g _ Lot# O%ivi2 -3
7 QC#2=0.08ug | 0.2ml #2 sld 40 40
8  |QC#3= Q.?Sug 0.2ml #3 sid 40 40 ICurve prepared by: LA~
i .
Submitted for Review ﬁy ¥ .
Initial Review By: L AL ‘ Date: .12 .(2 Time: (2,30
Final QC Review By: Date: Time:
Comments: 19274 ~1 @ 20mC , 9227-24+ € 10m S
oAV Sample
A/S o &LAB # Client WYFV Ali Used § mlused | Vol ml Spike g
2 9| gt * 3 20 !
0 -3 v b
) 19 z6x/217(27 (i 20 '
12 21t
13] 19 2%4-1 B
14 e x
15 19209
16 - 4dk
17] 19268 -Pop
18] 1 g274r)
9] (q22%4 N N~
_NOTES: Lab blanks and spikes must be prepared with each batch digestion
Spike for Hg, | Use calibration working 0.4ug/ml standard at the rate of 0.20ml per 40ml sample.
Digestion chemicals to be added in prder at the following rate per 40mf volumes.
H,80,@20ml.... HNO 3@ 1.0ml....... Persuifate @ 3.0mi......... KMnQ, @ 6.0ml
H,50, Lot#_S7bss FANO, Lot #_ (1112 HCI Lot #__ 11T
Persulfate Lot # _cx30(2- 2" KMnO, Lot# Q8022 =N Hyarox Lotk 0 %301 273
Clear samples after digestion with 3.2ml of Hydroxylamine solution.
!
Element One, nt form 128-Revision fi) Page 1 0of4
zf’i
elementOne

19281 CAE M29 Report Packel.doo
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i 1 .
elementOne| ~ MERCURY|BATCH DIGESTION - RUN WORKSHEET
. SIF File#: (3212 - |
' | Sample .
AIS LAB # Client VWFV Ali Used | mlused | Vol mi Spike pg
20| (9233¢ ; 20 ;
22 -3
23 3% 5
24 -4 i -
25| 147119 \
26 “ v0 N \47
27] 1923514 : 200
28] BEY ; .
29 ~ZAD ’
30 ~3A !
31 DA v
32 ~4h i
33 ~SA
34 ~SAD
35 - A
36 —(ols ¥
37 A
38 ~ %A
39 —¢AD \
40 —qpn
41 —Ai 4
42 —{UhA !
43 = :
4 AD
46 LAY z
47 ~{3
48 - A
49 ,m AT
50 - [S A i
5t IS
52 i :
53 -[aiA
54 -1FAD N Y
Element One, lnc form 128-Revision 7.0 Page2 of 4
elementOne

19281 CAE M23 Reporl Packel.dog
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elementOne MERCURY [BATCH DIGESTION - RUN WORKSHEET
S SIF File#: o2\ 2~
: Sample
AIS LAB # Client i WHFV Ali Used { mlused | Vol mi Spike bg

55 19245+ {¢h U 200

56 A\3A Y

57 ~d A

58 - 2pp /

9l 1q2g6-l &l 200

60 —Zh |

81 ~LAD

62 .

63| - 3Ak

64 _—uh

65 _-~Sh

66 ~SAD

671 Gk l

68| LAl \ .

&4 IV

701 12250~ hg 4 | sz0

71 - 280 [ 1 4%0

2 -286D / Y

73 - 384 S06

74 -3gH4 N

75 ~yak 40

76 ~384 50

T ) b

78] . —Lo% SUo

79 —bpYt L

80 — bt 200

81) | 8365 +3&C Al 1®)

82| \qzgirlk 4 200

83 T2 :

84 7.1

85 ~2h

86 ~3A)

87 -44

88 —SA

Y N 7

Element Cne, Inc form 128-Revision 7.4 Page 30f4

elemeniOne
10281 CAE M29 Report Packel.doc
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Sent e VA8

elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Digested: 4. 13-12 Prep By: _{4{ A5 siFfFie# 041312~ Z
Block #1 Temperature: [¥{e) Start Time: % 0V Machine ID: I
Block #2 Temperature: i[; Stop Time: 01 Batch Analyst: LA~
0.4ug/ml
AIS Curve & QC’s | working std 8Y, ml FV, mi Standard Lot Numbers
Standard #1 (for working std)
1 (3/ batch) Lap BLUK 40 40 ot # 920549
2 0.004 ug 0.01ml 40 40 ‘Working Standard
3 0.04 ug 0.10m! 40 40  |lot#& CS\O1Z2 by LAU
4 0.08 ug 0.20ml 40 40 Standard #2 (QC #2):
5 0.16 ug 0.40m| 40 40 fiot# 09w z2-L
6 0.20ug -0.50ml 40 40 Standard #3 (QC #3).
T Lot# 74 2 -3
7 QC #2=0.08ug | 0.2mi #2 std 40 40 _
3 QC #3=0.08ug | 0.2ml #3 std 40 40 Curve prepared by: Q&
Submitted for Review By .
initial Review By: Ll . Date: 9.13-42 Time: 2:19
, Final QC Review By. UP% > Date: G\ D) Time: 33,
Comments:__{32%S-SCDRAm e 1 192%0 (o CAH @ Uml o 19236-¢D € Yul-
' Sample | -
AJS LAB# Client WUFY | AliUsed | miused | Vol mi Spike pg
o 1az%S- wel 4 S6G
10 BTN L N
1M —1C . ~ Yo
12 -2C
8 _2Cdug
14 -~
5] -BC+
18] - (¢
17| -5¢
18 - SC Ci,l/b‘:& 7
W —kC ‘ N \
NOTES: Lab blanks and spikes must be prepared with each batch digestion

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

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

H,S0,@20ml...... HNO; @ 1.0ml....... Persulfate @ 3.0ml......... KMnQO, @ 6.0ml
H,SO, Lot#__ S 2(S5S HNO; Lot# {1i112Z- HCiLtot#__ Y[ 11!}

Persulfate Lot#_0% 30 17.-7 . KMnO, Lot# 0517 (2 -4 Hydrox Lot#:(33012 -3

Clear samples after digestion with 3.2ml of Hydroxylamine solution.

Element One, Inc form 128-Revision 7.0 Page 1 of £ 3
elementOne
19281 CAE M28 Repuorl Packel.doo
Page 23 of 37
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elementOne

MERCURY BATCH DIGESTION - RUN WORKSHEET

19281 CAE M28 Report Packel.dos
Page 24 of 37

G-28

SiFFile#: 0U2{ 2 - 1
Sample )
A/S LAB # Client VWHFV Ali Used § miused { Vol mi Spike yg

20167285 bl ¥ U Moo
21 - L
220 .4
23]~ Cdwp
4] -9¢
285 9 +
26l -\0C

A A
28 ~\Cdmp
29 2
30| (4
31 )3 |
32 - C
3L~y Ca.
34 - ':)C_ T
B \G5¢ b
3B L C
37 7 C i
38 ~\]C dup IR
39 1%¢ ]
401 - 1€C ol /
Ml ~Ge
420 200
BIN8L 1
il I
45|  ~2Cdwd
48] -2
70 ~ACH
48] -\
49 _S C
0| -SCarup
51 -6 C '
82| _r.¢ | 7

1A N A
v/ 54979 -\ N0 y
Element One, Inc form 128-Revision 7.0 Page 2 of 4 4
elementOne




elementOne MERCURY BATCH DlGESﬁON - RUN WORKSHEET
sFriles: 041312~

Sample
A/S LAB # Client VWEV Ali Used | mjused | Vol, ml Spike ug

Vv 5519297 -\ A SHE

56] 153L5-2 AC N 10

57119 2% ¢ FIf Y (OO

58 LESF £ A%

59| (g 1%1-1fi Y4

60 -2

81 -2 £4 1]

62 3¢

83 -3¢H%

64 - £

65 SFd

66 - CO‘FV{ N ~

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85 -

86

87

88

89

Element One, Inc form 128-Revision 7.0 Page 3ot 3

elementOne
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savel under 1AM

elementOne MERCURY BATCH DIGESTION=RUN WORKSHEET

Date Prepared/Digested: _ (42172, Prep By: Lry {145 SIF File #: ch {:37 |2~ i
Block #1 Temperature: WG StartTime: 530 Machine ID:
Block #2 Temperature: N Stop Time: 7S Batch Analyst: Ui \/
0.4ug/mi i
A/S -{ Curve & QC’s | working std BV, ml FV, ml Standard Lot Numbers
: : Standard #1 (for working std) |
1 (31 bateh) Lap B L K 40 40 ot # H{T0SHIY
2 0.004 ug 0.01mi 40 40  [Working Standard
3 0.04 ug 0.10ml . 40 40 JLot# 0Y{012-] by:LAL.
4 0.08 ug 0.20ml 40 40 |Standard #2 (QC #2):
5 0.16 ug 0.40mi 40 40 Lot# paiotz-t
5] 0.20ug 0.50mi 40 40 Standard #3 (QC #3):
: | T o Lot#: G161, 3
7 QC #2= 0.08ug | 0.2ml #2 std 40 40
8 loC#3=0.08ug [ 0.2mi#3 sid 40 40 lCurve prepared by, (AL~
Submitted for Review By =
initial Review By: [ : Date: 9.,%3.172_ Time: 1'5Y
Final QC Review By: DA Date: QNI D Time: Q1S
Comments: 19295 2bH D EUal 19795~ {zﬁ%b Q,%mb Q133 -9+ 8 20,\.
a2~ 8pt @& Zw{, 1928 -16P4 D 19286 ~SBD B Y4\
Sample
A/S LAB # Client WHFV 1AM Used miused | Vol ml Spike yg
v 8113274 - | 20 [ -
v 1011927273 10 /
1 ~34 L L
A2l\qegs-1 Ful N 00
13 ~2E4
14 ~25UD
15 -3
18 “3fH X i
18 ~&H )
19 -gidD - ¥

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

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

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

H,80,@ 2.0ml...... HNO; @ 1.0mi....... Persulfate @ 3.0ml......... KMnO, @ 6.0mi
H,80, Lot# <5 265% HNO; Lot #-+66 1\11 22~ __HCILot#__ Y il
Persulfate Lot # ¢830(2-2.  KMnO, Lot# 034111274 Hydrox Lot# 0% 3032 -3

Clear samples after digestion with 3.2ml of Hydroxylamine solution.
Element One, Inc form 128-Revision 7.0 Page 10f4
elementOne’
192671 CAE M29 Report %‘%a ket.doo
Page 20 of 3
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

SIF File #:
Sample
A/S LAB # Client WHFV Ali Used | mlused } Vol ml Spike yg
001008y | i {00
21 ~a%l ¥ ] |
22 - 1354 |
23 ~ MRl
24 145D
' 25 ~SCH .
26 ~15fu Y .
27 ya9¢8-w@f | R - “ 500
B 0% ‘ " r 1 U
29 -6y z 340
30 ~26 8 520
31 ~22uD J
2 ~Z8H | 540
33 -3 B N N
34 - 48y 4 90
35 “SEu L0
36 ~SHUD 2 L
AT 430Dy 20 | 1
38 By .
V390 713/ [zsean bt ]
P 14z13)2ys ple i
VAl ia1ys 5
42 -(,
43 Y
44 =}
45 -3k
46 -9
47 -4
/8 ~10
V49 142742
50 7D
51 -2
52 B
53 ,,L-r I
54 < b { o
Element One, Inc form 128-Revision 7.0 Page 2 of 4

elementOne
19281 CAE M29 Repori Packet.doc
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MERCURY BATCH DIGESTION - RUN WORKSHEET

. elementOne
19281 CAE M29 Report Packetdos
Page 28 of 37

G-32

SIF File #:
' Sample .
AIS LAB # Client VWFV | AliUsed | miused | Vol, mi Spike g
/55| \a77% -L, 20 |
56 Lk
57 —1
58 -2
59 ~q
60 —4 )
861 —10 .7 oy
621132911 3¢ 4| 360
63 ~{Bull |
64 — LBy o
65 \AZu -\ & 4 200
66 —{*D [
67 —\ A A ¥
68lyq 2911 & 4 00
89 ~ | 6 D
70 —{Br i3 =
M (9q1az- 40 :
72 Sp L \[, N\
397801 f ¥ ]S60
74 - 28 R
MY \
- ~3
e - g)(
78 )
79 =
80 =T |
81 L6 \
82]  _pf+ i
83 ~1h v N
84114241 -y B 4 13D
85 —78ut | 10
86 26 HD 1 P
87 —2p1 B€0
88 2Bt N
89 “UpY < YLD
Element One, Inc form 128-Revision 7.0 Page 30f4
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MERCURY BATCH DIGESTION - RUN WORKSHEET

SIF File #:
Sample
A/S LAB # Client WHFV Ali Used ]| mlused { Vol mi Spike pg_
90[ 1 29\ -S§( Y MO
91 —bol S 190
921 22%1 - \® U SO
93 - 26
94 28D
CE T
96 384
97 4B
0
99 ~ F) W .
1001 |932(S-3GC -\ 10
101] (9233~ | 20 |1
102
103
104
108
106
Element One, Inc form 128-Revision 7.0 Page 4 of 4

elementOne

16281 CAE M2Y Repori Packet.doc

Page 28 of 37
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Digested: 41312 Prep By: AN - sFFies GQ14]2-]
Block #1 Temperature: no Start Time: . S-{0 Machine ID: V..
Block #2 Temperature: N Stop Time:  TdS Batch Analyst.  {Ac
D.4ug/ml
A/S Curve & QC's | working std BV, ml FV, ml Standard Lot Numbers
. Standard #1 (for working std)
1 (3/ batch) Lap BLK 40 40  flot # 4205419
2 0.004 ug 0.01ml 40 40 Working Standard
3 0.04 ug 0.10ml 40 40 Lot #:09 n12.-1 by: LA
4 0.08 ug 0.20ml 40 40 _ [Standard #2 (QC #2):
5 0.16 ug 0.40ml 40 40 jlLot# oanop2 -4
5 0.20ug 0.50ml 40 40 Standard #3 (QC #3).
' ' I _|Lot# ¢qrotz-3
7 1QC#2=0.08ug | 0.2mi#2 std’ 40 40
8 QC #3=0.08ug | 0.2ml #3 sid 40 40  {Curve prepared by: LA
§Submitted for Review By = N
Initial Review By: | Al ' Date: 91417 - Time: 1230
Final QC Review By: L)L) Date: AU Time: | .U R
Comments; (4733 -9+ € 10m~ 14295- 9+ & [Omi ,19724] - ICDAF &) [ml}
' ! N e
Sample
AIS LAB # Client VWYFV ] AliUsed | mlused { Vol ml Spike pg
9 19250 - 284 4 | %0
10 ZRAD v |V
i -28%Y 4 SCO
12 ~3gnx % N
13] 194 7295-284 4 gao
14 ~Z84D & ds
B gy ¢ leoo
16 ~SRHD N s
17119273 -9 20 |
18 ~q+ “ N
19f\qze |- | Rily z | 360

NOTES: i ab blanks and spikes must be prepared with each batch digestion .
Spike for Hy, Use calibration werking 0.4ug/mi standard at the rate of 0.20ml per 40ml sample.

Digestion chemicals to be added in order at the following rate per 46mi volumes.

H,S0,@ 20mi..... HNG; @ 1.0mi....... Persulfate @ 3.0m!......... KMnO, @ 6.0mi
H,80,Lot#__S205<5 HNOg Lot#_Jt4H 2.1, HClLot#,__ 1 H{[1]1
Persulfate Lot #_083012-Z  KMnO, Lot# 0319124 Hydrox Lot 0530129

Clear sampies after digestion with 3.2ml of Hydroxylamine solution.
Element One, Inc form 128-Revision 7.0 Page 1 of% 3
elementOne
19281 CAE M29 Report Packet.doo
Page 30 of 37
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

SIFFile#: o3 \yit |

Sample
A/S LAB# Client WHFV AliUsed | miused | Vol mi Spike ug

200 19 291 @ Z 360
21 — (B4 + Js -
2211926116 . SO0
23 —(8D [
24 —18¥ N
Baz¢L-SH Y SO
26 -S8 D N, J
27) \q288 SC - - : 4 yoR
28 ~s¢d ' ' J L
29119726~ Y R
30 -LCE J %
31 19286 -S¢C Y 400
32 ~SCD A N
33[| q 244 $330% 5 Y 0431 I
3419723 5363501 Yy 0924 | |
35 ~dop N o J {
38| 19277 -4aL¥  u . 0392
37 — ol J N3 N %
38| a2uS/agifag it * 20 | 1
39 Bl o /
40] 1921 gk
41 iy
42] v S -1
43 ~1 7
44 ~1% 7
45 iy l
461,94 219 - ( |
47 -9
48 EY
29 D |
50 -4
51 _a ¥
52 -5 |
53 -( ‘
54 -3 Y T
Etement One, Inc form 128-Revision 7.0 Page20f & 3

clementOne
19281 CAE M28 Repord Packel.doo
Page 31 of 37
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elementCne

MERCURY BATCH DIGESTION - RUN WORKSHEET

3

SIFFile# 04 (2~
Sample
AJS LAB # Client WYFV AliUsed | mlused | Vol ml Spike g
_55) 19275 % 20 | 1
56 = q ~
S7Thq 229!
58 (L
59 2 N
6], 97234 Z0 f
61 Dug e NG
62) 14 281 -1C . 4 100
63 2
64 —Z2CLD
65 —7C
66 7CF
67 —4
68 -3¢
69 ~ C N ~
7011979 1-1¢C Y YO0
71 ~1CD ] ]
72 By NP N
73] 19241 |, 2 4o
74 —¢D | [ |
75 ~lck B N
78] |E36R -2 ad ™NEO3ppb Kl )
77 \a24a /204 221 B0 06 fe | 1
78 Wwh o2al, LN
79 19294 M7k "1‘ T2, 4| LRV Y
80 It A s L 0318 {
81 & Dy OBYso ] 4 | Loegg | |
82/ (979 -(C i Yoo
83 -1 {,‘D
84 —1Ck NV
85
86
87
88
89
Element One, Inc form 128-Revision 7.0 . Page 3 014 2
elementOne

19281 CAE M29 Report Packel.doc

Page 32 of 37
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Digested: 31’!-)2’ Prep By: us[gg;iuw SiF File #: 29 1L\

Block #1 Temperature: Start Time: %30 - Machine iD:
Block #2 Temperature: 15 Stop Time:  {D.1S Batch Analyst: Lk
0.4ug/m}
A/S Curve & QC's | working std 8V, ml FV, mi Standard Lot Numbers
Standard #1 (for working std)
1 {3/ batch) Lap BLK 40 40 Lot # Y2054 @
2 0.004 ug 0.01m| 40 40  IWorking Standard
3 0.04ug 0.10ml 40 40  flot# 0i 12~ by Lk
4 0.08 ug 0.20ml| 40 40  IStandard #2 (QC #2):
5 0.16 ug 0.40m| 40 40  jlot#manize-2
6 0.20ug ] G.50mi : 40 40 Standard #3 (QC #3):
. : : ' tot# a1 7{2-3-
7 QC #2= 0.08ug | 0.2mi #2 std 40 40 )
8 QC #3= 0.08ug | 0.2m) #3 sid 40 40  ]Curve prepared by: At
Submitted for Review By .
initial Review By: & : Date: 4-{T 72— Time: {.p)
Final QC Review By: X4 ) Date: QIR 1 D Time: ¥.3D
Comments;_{4 215~ Y@ <.l -3 L -3k N
43276 UT £ oml -
) Sample
A/S LAB # Client WHFV | AliUsed { mlused | Vol ml Spike 4ig_
91 92139 10 !
10 —~G ) B Ny
M 1qa235.-d (o [
12 ~ Uy N W,
T3] a2 -1 B 4560
“ kYA 156D
15 B g 530
16] - o d
1711323510 4 400
18 -3( q |
19 ~30x N ]/

NOTES: Lab blanks and soikes must be prepared with each batch digestion
Spike for Hg, Use calibration working 0.4ug/ml standard at the rate of 6.20ml per 40ml sample.

Digestion chemicals fo be added in ordzar at the following rate per 40mi volumes.
H, S0, @ 2.0ml....... HNO; @ 1.0ml...... Persulfate @ 3.0ml......... KMnO, @ 6.0mi

H,S0, Lot# 5205% HNO; iot#__ {11 22 HCILot#__YIIIfI]
Persulifate Lot # 0753(‘)\ -1 KMnO, Lot# DI NT.-Y ~_Hydrox Lot#_ 0% 30123

Clear samples after di-yestion with 3.2m! of Hydroxylamine solution.

Eternent One, inc form 128-Revision 7.0 Page 10f4

elementOne
10281 CAF M28 Report Packel.doo
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

SIFFile#® aytiz-{

Sample
A/S LAB # Clignt WYFY | AliUsed | mlused | Vol mi Spike ug

200 10235 40 F 00
21 2D 3 N
22 -9C 4 e
23 —qC & N L
ol I N1 : 4 YOO
25 ~iSCY v N

28] 14246 -3C Y4 L o0
271 3¢t N N
28 =10 1 100
30 ~&¢N L L
S \42% 1 - 2414 Y Jo.0;
32 26D L
331 1 47245-SKL 4 00
34 ~SEHD N %
35| LA 2% APl 4 100
36 iq291-t C o] 400
37 ~{Cr L J
38 ~1C .05 | H4o
39 _|LCF v N

- 401 19727, (-1) Bid 20 t
41 BIE 4
42| 192730 @DBIL
43 gt
44| 1q 2764 ‘
45 -2
46 ~2D
47 -3
48 =3 v
49 -4
50 —< 1
51 ~ J
B =3 1
58 _ { i /
54 -9 N <
Element One, Inc form 128-Revision 7.0 Page 2 of 4

elementOne
100281 CAE M29 Repod Packet.doo
Page 34 of 37
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elementOne

MERCURY BATCH DIGESTION - RUN WORKSHEET

SIFFile# _Q04{7]2 -
Sample
A/S LAB # Client WHFY | AliUsed | mtused | Vol ml Spike g
55} 1927, -0 70 f
56 0N
57 —4
58 N s
59 1
60 -~ 1%
61 14
82 —iS
63 “{b
64 1% ~ N
85| |928(,- e84 4 ‘
66 ~UeE Lb
67 - |Fd Y
68 -2Fd
69 -2FD
70 -ICHU
7 =26t
2| -ufl
73 —-5¢i
74 b
75 -FFd ~
7619306~ |84 4 530
7 ~284 450
78 - 20d J
79 284 g0
80 3Bt J
81 4Bl D)
82 —S 6 590
83 -, Bl LZ0
84 -3 84 THO
85 -$6U %30
86 T ~ 208
871930L- 1 & Y. 200
88 - A
89 “ZAD \ L
Etement One, Inc form 128-Revision 7.0 Page 30f4

elementOne
18281 CAE M29 Repart Packet.doo
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elementOne

MERCURY BATCH DIGESTION - RUN WORKSHEEY

SIF File#: __094( Q12|
Sample _
AIS LAB # Client WHFV Ali Used | mlused | Vol ml Spike ug
90 1900~ 2A 4 200
91 ~3Ak |
92 -YA }
93 ~S A /
94 LA
85 LY
% N
.97 ‘ ,.qA, N N
98] 1305 3L . (0
99hqza1-\C D AL yo
too Lot l C h 2 Og A ,/
107 =7 || |Gzl \Q | ettt hC
102 St U J; l i GRS RE> o
103
104
105
106
Element One, Inc form 128-Revision 7.0 Page 4 of 4
elementOne

16281 CAE M29 Report Packet.doo
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PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID

Calib Blank
STD1=.004ug
STD2=.04ug
STD3=.08ug
STD4=.16ug
STDS5=.2ug
Reagent Blank
0.004ug = DL
0.080ug = STD.2
0.080ug = QC STD 3
REAGENT BLANK
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
19281-1A
19281-2A
19281-2A DUP
19281-3A
18281-3A SPK
19281-4A
19281-5A

0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
19281-6A

0.004ug = DL
0.080ug=QCSTD 2
REAGENT BLANK
Calib Btank
STD1=.004ug
STD2=.04ug
STD3=.08ug
STD4=.16ug
STDS=.2ug
Reagent Blank
0.004ug = DL
0.080ug = STD.2
0.080ug = QC STD 3
REAGENT BLANK
19281 LRB FH
19281 LRB FH SPK
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
19281-1 FH
19281-3 FH
19281-3 FH SPK
19281-5FH
19281-6 FH
0.004ug =DL
0.080ug=QC STD 3
REAGENT BLANK
Calib Blank
STD1=.004ug
STD2=.04ug
STD3=.08ug
STD4=.16ug
STDS=2ug
Reagent Blank
0.004ug = DL
0.080ug = STD.2
0.080ug =QC STD 2
REAGENT BLANK
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
19281-1BH
19281-2BH
19281 - 2 BH DUP
19281 -3 BR
19281 - 3BH SPK
0.004ug = DL
0.080ug = STD.2
REAGENT BLANK
19281-4BH
19281-5BH
19281 -6 BH
19281-1B

Date

9/12/2012
91212012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/12/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9M13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012
9/13/2012

Hg-Data 1 of 2

Time
9:09:39
9:10:53
9:12:09
9:13:26
9:14:43
9:16:01
9:17:47
9:18:00
9:22:54
9:24:13
9:25:29
11:53:48
11:56:21
11:57:37
12:04:28
12:06:12
12:07:56
12:09:40
12:11:24
12:13:10
12:14:56
12:16:10
12:17:26
12:18:42
12:20:28
12:24:11
12:25:28
12:26:44
13:19:50
13:21:04
13:22:19
13:23:35
13:24:51
13:26:09
13:27:55
13:30:21
13:32:56
13:34:15
13:35:31
13:51:09
13:52:55
13:55:22
13:56:38
13:57:54
13:59:40
14:05:22
14.07:07
14:10:31
14:12:14
14:14:40
14:15:57
14:17:13
9:38:04
9:39:19
9:40:35
9:41:52
9:43:10
9:44:29
9:46:17
9:47:31
9:48:48
9:52:42
9:53:59
12:26:18
12:27:34
12:28:51
12:39:24
12:41:10
12:42:58
12:44:46
12:46:34
12:47:50
12:49.07
12:50:24
12:52:12
12:54:00
12:55:50
12:57:37

Mean_Sig
0.0010986
0.0020205
0.0127421

0.023536
0.0485388
0.0590755

-0.0001517
0.0012432
0.0230514
0.0228549

-0.0000166
0.0011655
0.0229746
0.0001862
0.0006609
0.0005582
0.0006305
0.0002572
0.0229399

0.000559
0.0003918
0.0011248
0.0220946

0.000102
0.0004412
0.0011104
0.0243975
0.0004297
0.0008069
0.0012499
0.0102916

0.0211611
0.0415337
0.0521189

-0.0000067

0.0010139
0.0213789
0.0210352
-0.0000153
9.371E-05
0.0206758
0.0010122
0.0208761
-0.000032
0.0004975
0.000724
0.0232113
0.0002268
0.0002877
0.0010137
0.0205099
0.0000122
0.0010791
0.0007031
0.0093337
0.0192564
0.038178
0.0486305
5.283E-05
0.000997
0.0200999
0.0209325
-0.0000434

0.0010084

0.0213456
5.933E-05
0.0094334
0.0123553
0.0143678
0.0109629
0.0305102
0.0010543
0.0208942
8.648E-05
0.0084627
0.0004334
0.0003985
-0.0002585

Mean_Rd

-0.000508
0.0041617
0.0771686

0.076511
-0.0000557
0.0039016
0.0769117
0.0006232
0.0022123
0.0018686
0.0021108
0.0008609
0.0767954
0.0018713
0.0013115
0.0037654
0.0739657
0.0003416
0.001477
0.0037171
0.0816752
0.0014386

-0.0000257
0.0038918
0.0820581

0.080739
-0.00005¢
0.0003597
0.0793596
0.0038852
0.0801285
-0.000123
0.0019094
0.0027788
0.0890914
0.0008704
0.0011041

0.003891
0.0787228
4.686E-05

0.0002166
0.0040871
0.0823945
0.0858073
-0.000178
0.004138
0.087501
0.0002432
0.0386697
0.0506474
0.0588971
0.0449395
0.1250689
0.004322
0.0856505
0.0003545
0.0346908
0.0017765
0.0016336
-0.0010598

Mean_Ri Units Alg. -Vol.

-0.000508
0.0041617
0.0771686

0.076511
-0.0000557
0.0038016
0.0768117
0.0006232,
0.1106169
0.0934292
0.105541
0.0430472
3.839768
0.0935661
0.0655766
0.0037654
0.0739657
0.0003416
0.0738477
0.0037171
0.0816752
0.0014386

-0.0000257
0.0038918
0.0820581

0.080739
-0.000059
0.0089924
4.9599762
0.0038852
0.0801285
-0.000123
0.0477355

0.069469
2.2272847
0.0217612
0.0276021

0.003891
0.0787228
4.686E-05

0.0002166
0.0040871
0.0823945
0.0858073
-0.000178
0.004138
0.087501
0.0002432
7.9272872
11.522288
13.399089
9.8866933
27.515149
0.004322
0.0856505
0.0003545
8.2390567
0.0621782
0.0775972
-0.1324839

H9

Hg

Hg

Hg

Hg

Mg

Hg

Hg

Hg

Ha

Hg

Hg 4 540
Mg 4 540
Hg 4 540
ug 4 200
Hg 4 200
s} 4 200
[Vs} 4 200
Hg 4 200
Hg 4 200
pg 4 200
pg 4 200
vg 4 200
Hg 4 200
] 4 200
[T} 4 200
ug 4 200
ug 4 200
g 16 100
pg 1.6 100
ug 16 100
Mg 1.6 100
g 1.6 100
pg 16 100
g 1.6 100
pg 1.6 100
yg 1.6 100
pg 16 100
pg 1.6 100
1g 4 100
g 16 100
pg 1.6 100
pg 16 100
wg 16 100
U] 4 100
1) 4 100
V) 4 100
Hg 4 100
Hg 4 100
ug 4 100
Hg 4 100
ug 4 100
Hg

Mg

Hg

Hg

Hg

Mg

Hg

Hg

Hg

Hg

]

U] 4 500
Hg 4 500
B9 4 500
Mg 4 820
ug 4 910
Hg 4 910
Hg 4 880
Mg 4 880
ug 4 880
ug 4 880
Hg 4 880
Hg 4 950
1] 4 140
ug 4 190
Hg 4 500

elementOne

e 19281-Hg

G-41

Sig 1
0.0010986
0.0020205
0.0127421

0.023536
0.0485388
0.0590755

-0.0000525
0.0012432
0.0230514
0.0228549

-0.0000166
0.0011655
0.0229746
0.0001862
0.0006942
0.0005952
0.0006674
0.0002941
0.0237949
0.0006108
0.0004257
0.0011248
0.0220946

0.000102
0.0004748
0.0011104
0.0243975
0.0004297
0.0008069
0.0012499
0.0102916
0.0211611
0.0415337
0.0521189
2.038E-05
0.0010139
0.0213789
0.0210352

-0.0000153
0.0001583
0.0216039
0.0010122
0.0208761

-0.000032

0.00059
0.0007528
0.0241941
0.0002799
0.0003558
0.0010137
0.0205099
0.0000122
0.0010791
0.0007031
0.0093337
0.0192564

0.038178
0.0496305
7.002E-05

0.000997
0.0200999
0.0209325

-0.0000434
0.0010094
0.0213456

5.933E-05
0.0094293
0.0123749
0.0144395
0.0109433
0.0306337
0.0010543
0.0208942
8.648E-05
0.0084546
0.0004346
0.0004179
-0.0009581

Reading-1

-0.0001758
0.0041617

0.0771686-

0.076511
-0.0000557
0.0039016
0.0769117
0.0006232
0.0023241
0.0019926
0.0022343
0.0009845
0.0796577
0.0020442
0.001425
0.0037654
0.0739657
0.0003416
0.0015895
0.0037171
0.0816752
0.0014386

7.822E-05
0.0038918
0.0820581
0.080739
-0.000059
0.0006076
0.0829218
0.0038852
0.0801285
-0.000123
0.0022644
0.0028893
0.0928638
0.0010744
0.0013657
0.003891
0.0787228
4.686E-05

0.0002871
0.0040871
0.0823945
0.0858073
-0.000178
0.004138
0.087501
0.0002432
0.0386528
0.0507278

0.059191

0.0448592
0.1255748
0.004322
0.0856505
0.0003545
0.0346573
0.0017814
0.0017132
-0.0039278

Result-1

-0.0001758
0.0041617
0.0771686

0.076511

-0.0000557
0.0039016
0.0769117
0.0006232

0.116204
0.0996322
0.1117173
0.0492233

3.982885
0.1022087
0.0712521
0.0037654
0.0739657

. 0.0003416

0.079474
0.0037171
0.0816752
0.0014386

7.822E-05
0.0038918
0.0820581
0.080739
-0.000059
0.0151899
5.1826109
0.0038852
0.0801285
-0.000123
0.05661
0.0722327
2321506
0.0268612
0.0341427
0.003891
0.0787228
4.686E-05

0.0002871
0.0040871
0.0823945
0.0858073
-0.000178
0.004138
0.087501
0.0002432
7.9238283
11.540568
13.465953
9.8690269
27.626447
0.004322
0.0856505
0.0003545
8.2311075
0.062348
0.0813785
-0.4909763

Sig 2

-0.000251

0.0006275
0.0005211
0.0005936
0.0002203
0.0220848
0.0005074
0.0003579

0.0004076

-0.0000337

2.912E-05
0.0197478

0.000405
0.0006952
0.0222284
0.0001736
0.0002195

3.564E-05

0.0094375
0.0123357
0.0142961
0.0109825
0.0303868

0.0084709
0.0004322
0.0003791
0.0004411

Reading-2

-0.0008402

0.0021006

0.0017445
0.0019873
0.0007374
0.073933
0.0016985
0.001198

0.0013644-

-0.0001297

0.0001118
0.0757975

0.0015544
0.0026682
0.0853189
0.0006665
0.0008425

0.0001461

0.0386866
0.0505671
0.0586032
0.0450198

0.124563

0.0347242
0.0017717

0.001554
0.0018081

Result-2

-0.0008402

0.1050299
0.0872262
0.0993647
0.0368712

3.696651
0.0849235
0.0599012

0.0682213

-0.00012¢7

0.0027949
4.7373414

0.0388611
0.0667053
21329735
0.0166613
0.0210615

0.0001461

7.930746
11.504008
13.332226
9.9043597
27.403851

8.2470058
0.0620083
0.0738158
0.2260084

371



PerkinElmer FIMS-100 CVAA Mercury Analyzer ’ .

Sample_ID Date Time Mean_Sig Mean_Rd Mean_Rt Units Alg. Vol. Sig 1 Reading-1  Resuit-1 Sig 2 Reading-2 Result-2
19281-28B 9M3/2012 12:69:21 0,0002825 0.001158 0.1447469 g 4 500 0.0002746 0.0011255 0.1406936 0.0002904 0.0011904 0.1488001
19281 - 2 DUP 9/13/2012 13:01:06 0.0002205 0.0009041 0.1130099 g 4 500 0.0002142 0.0008781 0.1097643 0.0002269 0.00093 0.1162555
19281-38 9/13/2012 13:02:52 0.0001457 0.0005975 0.0746817 g 4 500 0.0001473 0.0006038 0.0754716 0.0001442 0.0005811 0.0738919
19281 -3 B SPK 9/13/2012 13:04:41 0.0216158 0.0886083 11.076041 pg 4 500 0.0216668 0.0888176 11.102197 0.0215647 0.0883991 11.049885
19281-48 9/13/2012 13:06:26 2.121E-05 8.697E-05 0.0108725 pg 4 500 4.057E-05 0.0001663 0.0207884 1.86E-06 7.65E-06 0.0009566
19281-6B 9/13/2012 13:08:12 0.0002258 0.0009258 0.1157207 pg 4 500 0.0002424 0.0009935 0.1241876 0.0002093 0.000858 0.1072539
0.004ug =DL 9/13/2012 13:09:26 0.0009525 0.0039046 0.0039046 pg 4 500 0.0009525 0.0039046 0.0039046

0.080ug =STD.2 9/13/2012 13:10:43 0.0207131 0.0849078 0.0849078 pg 4 500 0.0207131 0.0849078 0.0849078

REAGENT BLANK 9/13/2012 13:12:00 5.231E-05 0.0002145 0.0002145 pg 4 --500 5.231E-05 0.0002145 0.0002145 .

19281-68B 9/13/2012 13:13:47 2.503E-05 0.0001026 0.012827 pg 4 500 4.209E-05 0.0001725 0.0215682 7.97E-06 3.268E-05 0.0040857
0.004ug = DL 9/13/2012 13:18:01 0.0008777 0.0035977 0.0035977 pg 0.1 10 0.0008777 0.0035977 0.0035977

0.080ug=QCSTD2 9/13/2012 13:20:38  0.020436 0.0837723 0.0837723 pg 0.1 10 0.020436 0.0837723 0.0837723

REAGENT BLANK  9/13/2012 13:22:16 3.054E-05 0.0001252 0.0001252 pg 0.1 10 3.054E-05 0.0001252 0.0001252

Calib Blank 9/14/2012  8:52:10 0.0007489 Hg 0.0007489

STD1=.004ug 9114/2012  8:53:25 0.0008993 Hg 0.0008993

STD2=.04ug 9/14/2012  8:54:41 0.0114725 : ug 0.0114725

STD3=.08ug 9/14/2012  8:55:58 0.0229678 Hg 0.0229678

STD4=,16ug 9/14/2012  8:57:15 0.0445202 ug 0.0445202

STD5=.2ug 9/14/2012  8:58:35  0.056649 ug 0.056649

Reagent Blank 9/14/2012  9:00:23 9.994E-05 0.0003545 0.0003545 pg 6.488E-05 0.0002301 0.0002301  0.000135 0.0004789 0.0004789
0.004ug =DL 9/14/2012  9:01:37 0.0011258 0.003993 0.003993 ug 0.0011258  0.003993  0.003993

0.080ug = STD.2 9/14/2012  9:02:54 0.0222212 0.078815 0.078815 g 0.0222212 0.078815 0.078815 °

0.080ug=QC STD 2 9/14/2012 9:04:14 0.0232676 0.0825267 0.0825267 ' pg 0.0232676 0.0825267 0.0825267

REAGENT BLANK 9/14/2012  9:05:31 8.722E-05 0.0003094 0.0003094 pg . 8.722E-05 0.0003094 0.0003094

0.004ug = DL 9/14/2012 10:54:17 0.0011421 0.004051 0.004051 pg 20 1 0.0011421 0.004051 0.004051

0.080ug = STD.2 9/14/2012 10:55:34 0.0216736 0.0768728 0.0768728 pg 20
REAGENT BLANK 9/14/2012 10:56:51 8.558E-05 0.0003036 0.0003036 pg 20

-

0.0216736 0.0768728 0.0768728
8.558E-05 0.0003036 0.0003036

N

19281-1c 9/14/2012  11:04:09 0.0008441 0.0029939 0.2993888 pg 4 400 0.0008515 0.0030201 0.3020095 0.0008367 0.0029677 0.2967681
19281-2c 0/114/2012 11:05:56 0.0004976 0.0017651 01765086 pg 4 400 0.0005102 0.0018097 0.1809669 0.0004851 0.0017205 0.1720503
19281-2c dup 914/2012 11:07:40 0.0004729 0.0016774 01677408 pg 4 400 0.0004694 0.0016649 0.1664934 0.0004764 0.0016899 0.1689882
19281-3¢ 9/14/2012 11:09:25 0.0009124 0.0032362 0.3236205 ug 4 400 0.0008971 0.0031818 0.3181806 0.0009278 0.0032006 0.3290605
19281-3¢ spk 9142012 11:11:10 0.0218176 0.0773835 7.738349 pg 4 400 00217958 0.0773063 7.7306335 0.0218393 0.0774606 7.7460644
19281-4c 9/14/2012 11:12:56 0.0007284 0.0025836 0.2583574 yg 4 400 0.000725 0.0025713 02571333 0.0007319 0.0025958 0.2595815
19281-5¢ 9M14/2012 11:14:42 2123E-05 7.531E-05 0.0075315 pg 4 400 7.74E-06 2.748E-05 0.0027482 3.472E-05 0.0001231 0.0123149
0.004ug = DL 9/14/2012 11:15:56 0.0010308 0.0036563 0.0036563 pg 4 400 0.0010308 0.0036563 0.0036563

0.080ug = STD.2 914/2012 11:17:13  0.0219152 007773 007773 pg 4 400 0.0219152 007773  0.07773

REAGENTBLANK  9/14/2012 11:18:30 6.51E-06 2.311E-05 2311E05 pg 4 400 6.51E-06 2311E-05 2.311E05

19281-6¢ 914/2012 11:20:16 0.0004183 0.0014838 01483758 pg 4 400 0.0004133 0.0014658 0.1465824 0.0004234 0.0015017 0.1501693
0.004ug = DL 914/2012 11:38:58 0.0010112 0.0035866 0.0035866 pg 0.2 1 00010112 0.0035866 0.0035866

0.080ug=QCSTD 2 9H4/2012 11:40:15 0.0233261 0.0827342 0.0827342 pg 0.2 1 0.0233261 0.0827342 0.0827342

REAGENTBLANK  ©/14/2012 11:41:32 4.973E-05 0.0001764 0.0001764 pg 0.2 1 4.973E-05 0.0001764 0.0001764

Calib Blank 9M7/2012 11:23:38  0.0007452 ™ 0.0007452

STD1=.004ug 9M17/2012  11:24:51  0.001429 Hg 0.001429

STD2=.04ug 9/17/2012 11:26:05 0.0113972 va 0.0113972

STD3=.08ug 9/17/2012  11:27:22 0.0227259 ug 0.0227259

STD4=.16ug 9M7/2012 11:28:37 0.0445077 ug 0.0445077

STD5=.2ug 9/17/2012 11:29:56  0.05612 Hg 0.05612

Reagent Blank 9/17/2012  11:31:41 -0.0000505 -0.0001802 -0.0001802 pg -0.0000415 -0.0001482 -0.0001482 -0.0000594 -0.0002122 -0.0002122
0.004ug = DL 9/17/2012 11:35:20 0.0011742 0.0041908 0.0041909 pg : 0.0011742 0.0041909 0.0041909

0.080ug = STD.2 917/2012 11:36:36 0.0214787 0.0766589 0.0766589 pg 0.0214787 00766588 0.0766589

0.080ug=QCSTD 3 9/17/2012 11:37:55 0.0219034 00781746 0.0781746 g 0.0219034 0.0781746 0.0781746

REAGENT BLANK  9/17/2012 11:39:11 -0.0000152 -0.0000543 -0.0000543 g -0.0000152 -0.0000543 -0.0000543

0.004ug = DL 9/17/2012 12:19:31 0.0010856 0.0038746 0.0038746 pg 4 400 0.0010856 0.0038746 0.0038746

0.080ug = STD.2 9/17/2012 12:20:48 0.0203811 00727415 00727415 pg 4 400 0.0203811 0.0727415 0.0727415

REAGENT BLANK  9/17/2012 12:22:04 -0.0000818 -0.000292 -0.000292 pg 4 400 -0.0000818 -0.000292 -0.000292

19281-2fh 9M7/2012 12:27:29  0.000783 00027947 0.0698665 pg 4 100 0.0007883 0.0028136 0.0703391 0.0007777 0.0027758  0.069394
19281-2fh dup 917/2012 12:29:14 0.0007944 0.0028352 00708811 pg 4 100 0.0007857 0.0028043 0.0701063 0.0008031 0.0028662 0.0716559
19281-4fh 8/17/2012 12:34:22 0.0014522 0.0051828 01295711 pg 4 100  0.00147 0.0052466 0.1311644 0.0014343 0.0051191 0.1279778
0.004ug = DL 9/17/2012 12:40:48 0.0011451 0.0040868 0.0040868 pg 0.1 400 0.0011451 0.0040868 0.0040868

0.080ug = STD.2 9/17/2012 12:42:05 0.0205482 0.0733379 0.0733379 ug 0.1 400 0.0205482 0.073337¢ 0.0733379
REAGENT BLANK 9/17/2012  12:43:21 -0.0000346 -0,0001237 -0.0001237 pg 0.1 400 -0.0000346 -0.0001237 -0.0001237

elementOne
Hg-Data 2 of 2 e 19281-Hg 37.2
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WHEELABRATOR NORTH BROWARD
TONS OF REFUSE PROCESSED PER STACK TEST RUN LOG

UNIT #2

- Date! Lol Tlesta v Tl NMethodi 1 RungEEEStEam (RIBIDiL R Eengthi(BE) 1 TrashiP
9/5/2012 Mercury 184.3 223 ' 79.0
9/6/2012 Mercury 184.6 2.18 77.4
9/6/2012 Mercury 183.2 2.20 77.5
9/6/2012 Mercu 183.9 2.20 77.8



"Date:
Start Time:
End Time;

_ Unit ‘1 4

Unit2

-Unit 3

09/05/12
12:55
15:09

Test

29 (uh 1A

DEG F

Wheelabrator

NORTH BROWARD
Emission Test Log

DEG F - GPM GPM

DEG F

" H20

530.11

319.27 49.18 39.36]_

289.99

6.68

DEGF  DEGF KSCFM

" Hzo

KLBs/hr

829.93|
T

887.32]

183.99|

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

Round Down
Round Up

(B

468.59
308.72
266.36

1.076

1.070
1.080

0.732
0.833




Wheelabrator
NORTH BROWARD
- Emission Test Log

‘ Date: 09/06/12

- Start Time: 7.35

"E£nd Time: 9:46

: Test DEG F DEG F GPM GPM GPM . % DEG F " H20 " H20
Unit 1 - ©319.97]  5139] 9

Unit 2 29 run 2

Unit 3

DEG F
260.46]
2&.1; ) il

KLBs/hr DEG F
187.22] 887.45)

DEG F KSCFM * H20 KLBs/hr

184.39)

Unit 1

rare
ER

Unit 2 197.50] ~  889.99 832.26 184.64]

el i

Unit 3 . [_189.29] 892.04] 837.69 80.22 -0.09 280.34

9.04] 184.31)

U1 lime (#/hr) 443.75
U2 lime (#/hr) 295.02
U3 lime (#/hr) - 300.58
Specific Gravity 1.078
Round Down 1.070 0.732
Round Up 1.080 0.833

Para 1



Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 09/06/12
Start Time: 10:12
End Time: 12:24

Test DEG F GPM

Unit 1 320.90] 46.80] |
SUnitz 29un3 48.75] 42.59 18.73
> T e

- Unit3 T 34] 320.00

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
. Unit 1 183.65] -
- Unit 2 8811 = -0.10] 183.18

S
~0.08

U1 lime (#/hr) - 480.65
U2 lime (#/br) 298.42
U3 lime (#/hr) 381.13
Specific Gravity 1.077
Round Down 1.070 0.732

Round +1.080 0.833
'3 ®




& ¢

Wheelabrator
NORTH BROWARD
Emission Test Log

Date: 09/06/12
Start Time: 12:45

" End Time: 14:57

Test

Unit |

Unt2  29run4

Unit 3

KLBs/hr DEG F DEG F KSCFM " H20 DEG F DEG F GPH KLBs/hr
Unit1 185.56 886 76 825 92 0 51 260.43

Unit 2

ot l——ws;z‘T 801.34]
U1 time (#/hr) 510.87
U2 lime (#/hr) 537.18
U3 lime (#/hr) 371.62
Specific Gravity 1.083 .
Round Down 1.080 0.833

Round Up 1.090 . 0.941

Mma 4
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