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#70022030000323872720

Mr. John Moulton

Florida Department of Environmental Protection
400 North Congress Ave., Suite 200

West Palm Beach, FL. 33401

Re: Wheelabrator North Broward O” 4 (20 ~AJA - ,r"1‘\ C B
F.A.C. 62-296.416 Quarterly Mercury Stack Testing =5 = / - & /}sj
Second Quarter of 2003, Report Submittal

Dear Ms. Meeker:

As required by F.A.C. 62-296.416, please find enclosed the 2003 second quarter report on mercury stack
testing which was conducted on Unit #1.

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

Sincerely,

Paul Grego
Plant Manager

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

Branch, Air Enforcement Section CERTIFIED MAIL#70022030000323872690

FDEP, Tallahassee, Bureau of Air Regulation, New Source Review Section,
CERTIFIED MAIL#70022030000323872706

Broward County Department of Planning and Environmental Protection, Air Quality Division
CERTIFIED MAIL#70022030000323872713

Chuck Faller (with)

Matt Killeen (without)

Tim Porter (without)

Ray Schauer — MPI - (with)

Jeff Turpin — BCOIWM (without)

File:  3.7.2 (without)

5.1.3.2 (without)

s:/admin/receptionist/070703
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Wheelabrator North Broward
Certification by Responsible Official

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

Signature: @Qﬂ%‘/\?g Date: 7/ 7/ / 05

Paul Grego




CleanAir

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

Wheelabrator North Broward
2600 NW 48" Street
Pompano Beach, FL 33073

REPORT ON MERCURY TESTING

Performed for:
WHEELABRATOR NORTH BROWARD
UNIT 1 FF OUTLET
POMPANO BEACH, FLORIDA

Client Reference No: 14200357
CleanAir Project No: 9281-3
Revision 0: July 1, 2003

To the best of our knowledge, the data presented in this.report are accurate, complete and
error free, legible and representative of the actual emissions during the test program.

Submitted by, Reviewed by,

M“ P (%\ \ﬁ@(\/‘*

Scott Brown Peter Kaufmann"
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CleanAir

WHEELABRATOR NORTH BROWARD , Client Reference No: 14200357
. POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

PROJECT OVERVIEW o S ' 1-1

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. Wheelabrator North Broward, Inc. contracted
Clean Air Engineering (CleanAir) to perform a compliance test program at their
municipal waste combustor (MWC) facility in Pompano Beach, Florida. Testing was
conducted in accordance with 40 CFR 60 Subpart Cb and applicable sections of PSD—
FL-112(B) and PA86-22. The sampling was conducted at the Unit 1 Fabric Filter (FF)
Outlet on June 5, 2002.

The testing included the determination of the following constituents:

moisture (H,0);
oxygen (O3);

carbon dioxide (CO»);
total flow (dscfm);
mercury (Hg).

Coordinating and observing the field portion of the program were:

. C. Faller - Wheelabrator North Broward, Inc.
K. O’Halloren - CleanAir

The schedule of activities is shown in Table 1-1. A summary of the results is
presented in Table 1-2 on page 1-2.

Table 1-1:
Schedule of Activities

Date (2003) -

Start Stop

Time Time Unit Location Pollutant Method Run No. -
June 5

07:41 09:46 1 FF Qutlet Mercury EPA 29 1

09:46 11:51 1 FF Outlet Mercury EPA 29 2

11:51 13:56 1 FF Outlet Mercury EPA 29 3
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CleanAir

WHEELABRATOR NORTH BROWARD Client Reference No: 14200357
‘ POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

PROJECT OVERVIEW - B N 1-2

Table 1-2:
Summary of Test Results

Source Sampling Average Permit
Constituent (Units) Method Emission Limit'

Unit 1 FF Qutlet

Mercruy (ug/dscm @ 7% O2) EPA M29 1.9 70

! Limits obtained from 40 Code of Federal Register part 60 Subpart Cb - Emission Guidelines and
Compliance Times for Large Municipal Waste Combustors That Are Constructed on or Before
September 20, 1994 published in Federal Register as 62 FR 45123 on December 19, 1995 as modified
on August 25, 1997, 40 CFR 60.33b (a) (3), Rule 62-296.416 (3) (b) and and PSD-FL-112.

" The test conditions and results of analysis are presented in Table 2-1 on page 2-1 and
the Quality Control and Quality Assurance Results are shown in Table 2-2 on page 2-
2.
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WHEELABRATOR NORTH BROWARD
| ‘ POMPANO BEACH, FLORIDA

Client Reference No: 14200357
CleanAir Project No: 9281-3

RES S E 21
Table 2-1:
Unit 1 FF Qutlet - Mercury
Run No. 1 2 3 Average
Date (2003) Jun 5 Jun§ Jun §
Start Time (approx.) o7:41 09:46 11:51
Stop Time (approx.) 09:46 11:51 13:56
Process Conditions
Re Steam Production Rate - (units/hour) 184.3 183.7 184.2 184.1
Fa Oxygen-based F-factor (dscf/MMBtu) 9,570 9,570 9,570 9,570
Fe Carbon dioxide-based F-factor (dscf/MMBtu) 1,820 1,820 1,820 1,820
Cap Capacity factor (hours/year) 8,760 8,760 8,760 8,760
Gas Conditions )
02 Oxygen (dry volume %) 9.3 9.8 9.1 9.4
CO;  Carbon dioxide (dry volume %) 10.1 10.0 10.4 10.2
T Sample temperature (°F) 308 306 309 308
Bw Actual water vapor in gas (% by volume) 241 243 243 24.2
Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 176,116 185,695 181,469 181,094
Q; Volumetric flow rate, standard (scfm) 117,757 124,375 121,090 121,074
Qs Volumetric flow rate, dry standard (dscfm) 89,357 94,169 91,630 91,719
Sampling Data
. Vst Volume metered, standard (dscf) 74.615 78.038 73.965 75.539
%! Isokinetic sampling (%) 104.5 101.4 101.0 102.3
Laboratory Data
Mrb  Fraction 1B Prorated (pg) 0.1358 0.2538 0.1539 0.1812
Mn2b  Fraction 2B Prorated (pg) 26270 2.5806 2.3890 2.5322
Mn3a  Fraction 3A Prorated (pg) <0.2000 <0.2000 <0.2000 <0.2000
Maa  Fraction 3B Prorated (pg) <0.6000 <0.7000 <0.6000 <0.6333
Mnac  Fraction 3C Prorated (ug) - 0.5137 0.6561 0.9079 0.6925
my Total matter corrected for allowable blanks {ug) 3.2765 3.4905 3.4508 3.4059
Mercury Results - Total
Ce Concentration (Ib/dscf) 9.7E-11 9.9E-11 1.0E-10 9.9E-11
Caar Concentration @7% O, (Ib/dscf) 1.2E-10 1.2E-10 1.2E-10 1.2E-10
Caa Concentration (ug/dscm) 1.6 1.6 16 1.6
Csar Concentration @7% O, (ug/dscm) 1.9 2.0 19 1.9
Ce Concentralion (mg/dscm} 0.0016 0.0016 0.0016 0.0016
Csar Concentration @7% O, (mg/dscm) 0.0019 0.0020 0.0019 0.0019
Emr Rate (Ib/hr) 5.2E-04 5.6E-04 5.7E-04 5.5E-04
Erq Rate - Fd-based (Ib/MMBtu) 1.7E-06 1.8E-06 1.7E-086 1.7E-06
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CleanAir

Client Reference No: 14200357
CleanAir Project No: 9281-3

WHEELABRATOR NORTH BROWARD
. POMPANO BEACH, FLORIDA

RESULTS

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

Max = 7.4% 3.5% 0.0% 0.0% 4.8%

Run Number Front half H202/HNO3  Empty Impinger KMnQO4 HCI
U1 FF Out R1 0.3% 1.7% NA NA 2.5%
U1 FF Out R2 2.5% 2.5% NA NA 4.8%
U1 FF Out R3 7.4% 3.5% NA NA 2.2%
Field Blank NA NA NA NA NA
Reagent Blank NA NA NA NA NA
Mercury Sample Spike and Recovery
v : Empty
Run Number Front half H202/HNO3 Impinger KMnO4 HCI
U1 FF Out R3 #1 109% v 101% 81% 90% 97%
#2 109% 98% 80% 89% 92%
Average Empty
Totai Catch Front half H202/HNO3  |mpinger ~ KMnOy4 HCI
. Run Number ug
Field Blank #1 <0.6 <0.1 <03 <0.2 <0.6 <04
#2 <0.1 <03 <0.2 <0.6 <04
Reagent Blank #1 <04 <0.1 <03 <0.2 <04 <04
#2 <0.1 <0.3 <0.2 <04 <0.4
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WHEELABRATOR NORTH BROWARD Client Reference No: 14200357
. POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

DESCRIPTION OF INSTALLATION. ‘ ; : é

The North Broward Resource Recovery Facility operates three 750 tons per day
municipal refuse fired, water wall boiler trains. The trains were manufactured by
Babcock and Wilcox to produce electricity for sale to a local utility company. Each
boiler is equipped a spray dryer absorber (SDA) for acid gas removal, followed by a
fabric filter (FF) baghouse for the control of particulate emissions. Wheelabrator Air
Pollution Control, Inc supplies the control equipment. Each fabric filter baghouse is
followed by an induced draft fan, which directs the flue gas to a dedicated flue in a
common stack.

Figure 3-1 shows a general schematic for the facility. The testing occurred at the Unit 1
FF Outlet as shown in Figure 3-1.

REFUSE BOILER

AUXILIARY BURNER

SCRUBBER

ENCLOSED
RECEIVING
AREA

FABRIC FILTER

REFUSE FUEL PIT

COMBUSTION GRATE

¥
PROCESS CONTROL INDUCED

DRAFT FAN

ASH DISCHARGE COOLING TOWER

TURBINE GENERATOR

CONDENSERS ELECTRICAL SWITCHYARD

Figure 3-1: General Process Schematic
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WHEELABRATOR NORTH BROWARD _ Client Reference No: 14200357
POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

DESCRIPTION OF INSTALLATION | - -~ ﬂ: ‘ ‘ -3-2

GARBAGE SPRAY FABRIC
CHUTE DRYER FILTER
BOILER ABSORBER BAGHOUSE '
STACK|

\_/ SAMPLING
LOCATION _*
a

Figure 3-2: Process Schematic

Revision 0



CleanAir

WHEELABRATOR NORTH BROWARD | Client Reference No: 14200357
‘ POMPANO BEACH, FLORIDA . CleanAir Project No: 9281-3

METHODOLOGY | - | ' 4

The sampling followed procedures as detailed in U.S. Environmental Protection
Agency (EPA) Methods 1, 2, 3, 3B, 4 and 29. The following table summarizes the
methods and their respective sources.

Table 4-1:
Summary of Sampling Procedures

Title 40 CFR Part 60 Appendix A

Method 1 “Sample and Velocity Traverses for Stationary Sources”

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

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

Method 29 “Determination of Metals Emissions from Stationary Sources”

These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR)
and on the World Wide Web at http://www.cleanair.com.

These sampling, recovery and analytical procedures are summarized on pages 4-1
through 4-7.

The sampling nozzles were calibrated on site. All other equipment was calibrated at the
Clean Air Engineering laboratory prior to shipment to the job site. A post-test
calibration was performed on the meter boxes at the conclusion of testing to verify that
calibration was maintained throughout the test program. Calibration sheets can be found
in Appendix Section C.

SAMPLING POINT DETERMINATION - EPA METHOD 1
Sampling pdint locations were determined according to EPA Method 1.

Table 4-2 outlines the sampling point configurations. Figure 4-1 illustrates the
sampling points and orientation of sampling ports for the source tested in the program.

Table 4-2:
Sampling Points
Location Run Points Minutes Total
Constituent Method No. Ports perPort per Point Minutes Figure

Unit 1 FF Qutlet _
Mercury 29 1-3 5 5 5 125 4-1
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. WHEELABRATOR NORTH BROWARD | Client Reference No: 14200357
. POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

METHODOLOGY . _
SAMPLING POINT DETERMINATION (CONTINUED)

96 in.

CEM
PORT

[ ]
o+ + o+

GAS FLOW

+ + | + + + | INTO THE
PAGE

opaciTY, + + + + %6 in.
MONITOR S :

® || + + + 4+ [

54+  +  + 4+ +5

PORT PORT PORT PORT PORT

5 4 3 2 1
Sampling Point Port to Point Distance (in.)

1 86.4

2 : 67.2

3 48.0

4 28.8

5 9.6
Diameters upstream from disturbance: 2 diameters Limit: 2
Diameters downstream from disturbance: 0.5 diameters Limit: 0.5

Figure 4-1: Unit 1 FF Outlet - Sampling Point Determination (EPA Method 1)
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WHEELABRATOR NORTH BROWARD . Client Reference No: 14200357
. POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

METHODOLOGY L B
VELOCITY AND VOLUMETRIC FLOW RATE - EPA METHOD 2

EPA Method 2 was used, in conjunction with the wet method testing, to determine the
gas velocity and flow rate at the FF Outlet test location.

Each set of velocity determinations included the measurement of gas velocity pressure
and gas temperature at each of the EPA Method 1 traverse points. The velocity
pressures were measured with a Type S pitot tube. Gas temperature measurements
were made using a Type K thermocouple and digital pyrometer. Figure 4-2 includes the
components of the EPA Method 2 sampling apparatus.

GAS COMPOSITION AND MOLECULAR WEIGHT - EPA METHOD 3B

In order to determine the oxygen (O;) concentration, carbon dioxide (CO,)
concentration and gas molecular weight, a time-integrated sample of the gas was
obtained for each sampling train and analyzed in accordance with EPA Method 3B.
The gas sample was collected into a vinyl sample bag from isokinetic test methods.
The contents of the bag was analyzed for O, and CO; concentrations using an Orsat gas

. analyzer.

MOISTURE CONTENT - EPA METHOD 4

The flue gas moisture content at each of the test locations was determined in
accordance with EPA Method 4, in conjunction with the mercury testing. Figure 4-2
includes the components of the EPA Method 4 sampling apparatus. The gas moisture
was determined by quantitatively condensing the moisture in chilled impingers. The
amount of moisture condensed was determined gravimetrically. A dry gas meter was
used to measure the volume of gas sampled. The amount of water condensed and the
volume of gas sampled were used to calculate the gas moisture content in accordance
with EPA Method 4.
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WHEELABRATOR NORTH BROWARD Client Reference No: 14200357
. POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

METHODOLOGY . - S ' 44

MERCURY EMISSIONS - EPA METHOD 29

EPA Method 29 was used to measure mercury emissions at the Unit 1 FF Outlet. This
method defines metal emissions as particulate and gaseous material isokinetically
withdrawn through a temperature controlled probe and collected on a high-efficiency
filter and in acidified absorbing solutions.

Figure 4-2 illustrates the EPA Method 29 sampling train which was used. The
sampling apparatus contained a glass-lined temperature-controlled probe equipped with
a pitot tube (for measuring stack flow rate) and a sharp-edged glass button-hook nozzle.
The exit of the probe was connected to a high efficiency quartz fiber filter (Pallflex
2500QAT-UP) supported in a glass filter holder inside an oven. The exit of the filter
holder connected directly to a series of seven full size impingers.

The first impinger of the sampling train was left empty to accommodate collection of
the flue gas moisture. The second and third impingers of the sampling apparatus each
contained 100 milliliters of 5% nitric acid/10% hydrogen peroxide solution. The fourth
impinger was left empty. The fifth and sixth impingers each contained 100 milliliters
of 4% potassium permanganate/10% sulfuric acid solution. The seventh impinger

. contained 200 to 300 grams of silica gel. All of the impingers were maintained at a
temperature below 68°F for the duration of each test.

Procedures for selecting sampling locations and for the operation of the apparatus were
derived from EPA Method 29 and associated EPA Methods 1 through 5. The entire
sampling apparatus was leak-checked before and after each test run. Sampling was
performed at an average isokinetic rate greater than 90% and less than 110%.

At the conclusion of each test run, the probe and nozzle was rinsed and brushed with
0.1 Normal nitric acid to remove any particulate matter. These rinses were collected
into polyethylene sample containers. The quartz fiber filter was recovered and placed
into a polyethylene sample container. The volume of liquid collected in each of the
impingers was quantified.

The liquid from the first three impingers was transferred to a leak-free polyethylene
storage container. The back-half of the filter housing, the first three impingers and all
connecting glassware were rinsed with 0.1 Normal nitric acid which was be added to
the storage container.
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WHEELABRATOR NORTH BROWARD ‘ Client Reference No: 14200357
. POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

'METHODOLOGY s 3 . 4-5

MERCURY EMISSIONS (CONTINUED)

Any liquid collected in the fourth impinger was transferred to a separate polyethylene
container, and the impinger was rinsed into the same container with 0.1 Normal nitric
acid. The contents of impingers S and 6 were collected into an amber glass container.
Both impingers 5 and 6 and the connecting glassware were then rinsed with acidified
potassium permanganate followed by distilled water. These rinses were collected in the
glass container. Any residual potassium permanganate retained by the impingers was
removed using a rinse of 8 Normal hydrochloric acid, which was collected into a'
separate glass container. 200 milliliters of distilled water was used to rinse impingers 5
and 6 and added to the same container to also dilute the acid.

 All containers were sealed, labeled and liquid levels marked prior to transport to the
laboratory. The silica gel weight and the volume of condensate collected in the
impingers were used to determine moisture content of the stack gas.

The nitric acid probe rinses, and samples recovered from impingers 1 through 3 were
reduced to near dryness and digested with hydrofluoric acid and concentrated nitric
acid. The filter was digested with hydrofluoric and nitric acids. The samples obtained

. from Impingers 4, 5 and 6 were digested separately with acidified potassium
permanganate and subsequently analyzed only for mercury. The digested samples were
analyzed by cold vapor atomic absorption spectroscopy (CVAAS per Method 7470 in
EPA publication SW 846) for mercury by Element One, Inc of Wllmlngton North
Carolina.
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WHEELABRATOR NORTH BROWARD Client Reference No: 14200357
‘A POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

METHODOLOGY o L ‘ 4-6
MERCURY EMISSIONS (CONT INUED)

. Filter :
Temperatures (°F) "Holder - Thermometer
1ZZn : Check
Nozzle = \ T
' Impmgers '
Heated < .
Probe
< Heated
é j - H H H H
\ J| |
Type-S a ﬁ

Pitot /' .

Ice \ empty \ f 5'“03 L
Pitot Bath empty gel
Manometer HNO4 /H,0, KMnO4

Temperatures (°F)

Orifice | = By-Pass Main
and 1 |:| Valve
Manometer

Vacuum Line

Impinger Contents

1) empty

2) 100 ml 5% HNO3/10% H20-

3) 100 ml 5% HN03/1 0% HzOz

4) empty

5) 100 ml 4% KMnQO4/10% H2S04
6) 100 ml 4% KMnQ4/10% H2SO4
7) 300 g silica gel

Figure 4-2: Metals Sampling Apparatus (EPA Method 29)
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WHEELABRATOR NORTH BROWARD Client Reference No: 14200357
. POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

METHODOLOGY N

QUALITY ASSURANCE AND QUALITY CONTROL
All testing followed the EPA quality assurance and quality control guidelines as
outlined in the respective methods. Field blanks and matrix spikes for the mercury
testing were done as shown in the following Table 4-3. The results of the analysis are
shown in Table 2-2.

Table 4-3:
Method Field Blanks and Matrix Spikes

Method ' Reagent Blank Sets  Field Biank Duplicate Analysis  Matrix Spikes

EPA M29 1 1 On all analysis 1 predigested filter
blank and 1
postdigested
sample
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WHEELABRATOR NORTH BROWARD - Client Reference No: 14200357
‘POMPANO BEACH, FLORIDA ‘ CleanAir Project No: 9281-3

APPENDIX 4 i
- SAMPLE CALCULATIONS .o ettt ee e ee e e e eee e A

P AR AME TE R S ... ettt e e e e e e e e aes B
CALIBRATION DAT A . ittt ettt ettt e s sttt et e e e e nresae s e s s ansene e e eessnesaens C
FIELD AT A .. e i ettt e e e et e et et et e et ea b e sae et eseseseteseeeneesserestastbaranssereseensennnenans D
FIELD DATA PRINTOUT S ettt et e e e e e s es e s eer e s e eerearans E

LA B O R A T O RY AT A et e et e st e s e s et e e e e s e et e s aatastennssraeeerneanaesenn F

O P ERATING DA T A ittt sesaeaa e e e e et et e et e et iassseseaaeesenabenssseaaaeeenenene G
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WHEELABRATOR NORTH BROWARD ~ Client Reference No: 14200357
. POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

SAMPLE CALCULATIONS . ' A

Revision 0



Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2
Unit 1 FF Outlet

EPA Method 14 Sample Calculations

calculator. The reference method dala, results and all calculations are carried to

1. Volume of water collected (wscf)

Vs = (0.04707 ), )
Where:
Vie = total volume of liquid collected in impingers and silica getf (ml)
J 0.04707 = ideal gas conversion factor (ft3 water vapor/ml or gm)
Visid = volume of water vapor collected at standard conditions (ft”)

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

076887, R+ 5 1)

V =
mstd
® (@60+1,)
Where:
Phoar = barometric pressure (in. Hg)
T = average dry gas meter temperature (°F)
Vi = volume of gas sample through the dry gas meter at meter
conditions (dcf)
Yq = gas meter correction factor (dimensionless)
AH = average pressure drop across meter box orifice (in. HO)
17.64 = standard temperature to pressure ratio (°R/in. Hg)
136 = conversion factor (in. H,O/in. Hg)
460 = °F to °R conversion constant
Vinstd = volume of gas sampled through the dry gas meter at standard

conditions (dscf)

3. Sample gas pressure (in. Hg)

- g
13: - Pbar + 13.6
Where:
Phar = barometric pressure (in. Hg)

sample gas static pressure (in. H,0)

0
n

9
13.6

o 3

Prepared by Clean Alr Engineering Proprietary Software
S5 ISOKINETIC Version 2,02 03-3003

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

absolute sample gas pressure (in. Hg)

Copyright ® 2003 Clean Alr Engineering inc.

Sample data taken from Run 1

sixteen decimal places throughtout. The final table is formatted to an appropriate number of significant figures.

= 503.8
= 0.04707

= 23.71

= 29.90
= 86.32
77.90

= 0.9891
= 1.24

= 17.64
= 136

= 460

= 74.615

= 29.90
= -11.00
= 13.6

= 29.09

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate these results using a
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ml
ft3/mi

it

in. Hg
aF .
dcf

in, H20

*R/in. Hg
in.H,Ofin. Hg

dscf

in. Hg
in. HO
in. H,O/in. Hg

in. Hg

QA/QC
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Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2

Unit 1 FF Outlet

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

P

v

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

PV

3816 .44
18.3036 ~— o ————
[ T -3 )+273.!5—46.l3J

e

25.4

average sample gas temperature (°F)
Antoine coefficient

Antoine coefficient

temperature conversion factor

Antoine coefficient

conversion factor

Fahrenheit to Celsius conversion factor

temerature conversion (°F)

vapor pressure, actual (in. Hg)

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

=P

&
absolute sample gas pressure (in. Hg)

water vapor pressure, actual (in. Hg)

6. Moisture measured in sample (% by volume)

B

wo

Where:
Vmsld

szld

V td

WS,

( mstd + szld)

volume of gas sampied through the dry gas meter at standard

conditions (dscf)
volume of water collected at standard conditions (scf)

proportion of water measured in the gas stream by volume
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n

307.80

18.3036
3816.44
273.15
46.13
25.4
5/9
32

29.09

29.09

29.09

74.615

23.71

0.2412
24.12

°F

°K

°K

°K

°K

mm Hg/in. Hg
°CI°F

°F

in. Hg

in. Hg

in. Hg

dscf

scf

%
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Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2

Unit 1 FF Outlet

7. Saturated moisture content (% by volume)

B

ws

Where:

absolute sample gas pressure (in. Hg)

water vapor pressure, actual (in. Hg)

proportion of water vapor in the gas stream by volume at

saturated conditions

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

B

w

Where:
BWS

= MINIMUM [B,,,B.,]

proportion of water vapor in the gas stream by volume at

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

actual water vapor in gas

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

N, + CO

Where:
CO,

.oz

100 -

N,+CO

=100 - CO, - O,

proportion of carbon dioxide in the gas stream by volume (%)
proportion of oxygen in the gas stream by volume (%)

conversion factor (%)

proportion of nitrogen and CO in the gas stream by volume (%)
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29.09
29.08

1.0000
100.00

1.0000

0.2412

0.2412
24.12

10.1
9.3

100

80.60

in. Hg
in. Hg

%

% -

%
%
%

%

QA/QC
Date



Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2
Unit 1 FF Outlet

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

M =(M )(C02)+(M )(Oz)+(M )(N2+CO)
¢ <%/ (100) ©/(100) ™7 (100)

Where: . '

Mco2 = molecutar weight of carbon dioxide (tb/ib-mole)

Mo = molecular weight of oxygen (Ib/ib-mole)

Muzeco = molecular weight of nitrogen and carbon monoxide (Ib/lb-mole)

CO, = proportion of carbon dioxide in the gas stream by volume (%)

O, = 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 (%)

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

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

M, =M, -B,)+01,,XB,)
Where:

By = proportion of water vapor in the gas stream by volume
My = dry molecular weight of sémple gas (Ib/ib-mole)

Mizo = molecular weight of water (Ib/lb-mole)

M, = molecular weight of sample gas, wet basis (Ib/lb‘molle)

12. Velocity of sample gas (ft/sec)

v, = (&, XC, )W

Where

Ko = velocity pressure constant

Cp = pitot tube coefficient

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

Ps = absolute sample gas pressure (in. Hg)

Ts = average sample gas temperature (°F)

VAP ] = average square roots of velocity heads of sample gas (in. H;O)
460 = °F to °R conversion constant

Vs = sample gas velocity (ft/sec)
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44.00
32.00
28.00
10.1
9.3
80.6
109

29.98

0.2412
29.98
18.00

27.09

85.49
0.84
27:.09
29.09
307.80
0.647

460

45.86

Ib/Ib-mole
Ib/ib-mole
Ib/Ib-mole
%

%

%

%

%

Ib/lb-mole
Ib/Ib-mole

IbAb-mole

Ib/Ib-mole
in. Hg

°F

Jin. H,O

ftisec
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Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2

Unit 1 FF Outlet

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

Q.

Q,

= (04,

= cross sectional area of sampling location (ft“)

sample gas velocity (ft/sec)

conversion factor (sec/min)

volumelric flow rate at actual conditions (acfm)

14. Total flow of sample gas (scfm)

o

Q,

B P, Y 68+460
=@, {29.92][7} +460]

= volumetric flow rate at actual conditions (acfm)
= absolute sample gas pressure (in. Hg)

= standard pressure (in. Hg)
= average sample gas temperature (°F)

= standard temperature (°F)
= °F to °R conversion constant

= volumetric flow rate at standard conditions, wet basis (scfm)

15. Dry flow of sample gas (dscfm)

Q std
Where:
By

Q,

Qsld

=(@.)-8,)

proportion of water vapor in the gas stream by volume

volumetric flow rate at standard conditions, wet basis (scfm)

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

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

Q&\'Id 7

Where:
Qsld

O,

20.9

Qs(d7

= (Qm[

20.9-0,
20.9-7

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

proportion of oxygen in the gas stream by volume (%)

oxygen content of ambient air (%)

oxygen content of corrected gas (%)

volumetric flow rate at STP and 7%0,, dry basis (dscfm)
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64.00
45.86
60

176,116

176,116
. 29.09
29.92

307.8 -

68
460

117,757

0.2412
117,757

89,357

89,357
9.3

20.9
7.0

74,357

ﬂ‘
ft/sec

sec/min

acfm

acfm

in. Hg
in. Hg
°F

°F

scfm

scfm

dscfm

dscfm
%
%
%

dscfm
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Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2
Unit 1 FF Outlet

17. Hourly time basis conversion of volumetric flow rate (Q;4 €xample)

0 std ~hr = (Q std ~ min )(60 )

Where

Qyigemin - volumetric flow rate, english units (ft/min) = 89.357 dscim
60 = conversion factor (min/hr) = 60 min/hr
Qsignr = volumetric flow rate, hourly basis (dscf/hr) = 5,361,439 dscf/hr

18. Metric Conversion of Gas Volumes (Qgq example)

60
Q std —metric = (Q std —engh.'xh { j

3531
Where:
Qgig-english = volumetric flow rate, english units (ft°/min) = 89,357 dscfm
35.31 = conversion factor (ft¥/m?) = 35.31 ftm?
60 = conversion factor (min/hr) = 60 min/hr
Quig-motric = volumetric flow rate, metric units (m/hr) = 151839 drystdm’hr

19. Standard to Normal Conversion of Gas Volumes (Qgq4 example)

32 + 460
QNormal = (erd -~ metric )(—]

68 + 460
Where: )
Quid-metric = volumetric flow rate, metric units (dry std m*/hr) - = 151839 drystdm’hr
32 = normal temperature (°F) ' = 32 °F
68 standard temperature (°F) = 68 °F
460 = standard temperature in Rankine (68°F) = 460
Qnormal = volumetric flow rate, metric units (dry Nm>/hr) = 141486 dry Nm’hr
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Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2

Unit 1 FF Outlet

20. Percent isokinetic (%)

7

Where:

0.0945
460

_ (0.09450)(T, + 460 V,...4)
&)V et o) - B,)

diameter of nozzle (in)

proportion of water vapor in the gas stream by volume
absolute sample gas pressure (in. Hg)

average sample gas temperature (°F)

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

sample gas velocity (ft/sec)

total sampling time (min)

conversion constant

°F to °R conversion constant

percent of isokinetic sampling (%)

21. Alternative Method 5 Post-Test Meter Calibration Factor

Y,

qa

Where:

Vm

Tm
AHg
Phoar
AH

My
VBHg,
0.0319
28.96
13.6
460

qe

_ © [(0.0319)(T,, +460)(28.96) A

V’"l —AH
\i (AH @) Py + 1 3.6)(M")

avg
total sampling time (min)

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

average dry gas meter temperature (°F)

dry gas meter orifice coefficient

barometric pressure (in. Hg)

average pressure drop across meter box orifice (in. H,0)
dry molecular weight of sample gas (ib/Ib-mole)

average of square root of pressure drop across meter orifice
conversion constant

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

conversion factor (in. H,Ofin. Hg)

°F to °R conversion constant

alternative Method 5 post-test meter calibration factor
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0.274
0.2412

29.09

307.8
74.615

45.86
125

0.0945

460

104.47

125
77.90

86.32
1.8341
29.90
1.242
29.98
1.107
0.0319
28.96
13.6
460

0.9828

in.
in. Hg
°F

dscf

fsec

min

%

min -
dcf

°F

in. Hg .
in. H,O

Ib/ib-mole
n. H,O

Ib/Ib-mole
in.H,O/in. Hg
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LOGIC FOR TREATING DETECTION LIMITS

(mercury only}

1. Logic for Determining Total Blank (my18) from 5 Fractions

CASE 1

All 5 fractions are D.
Rule .
ND=0 Myotas = Sum D, 1-5
ND=1x Mygag = Sum D, 1-5
ND=0.5x  Mrotars = Sum D, 1-5

CASE 2
1 to 4 fractions are ND

Mygas = SUm D
Mygap = SUM D
Mrcars = Sum D

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

CASE 1

All 5 fractions are D.
Rute
ND =0 Mygars = Sum D, 1-5
ND=1x Myotats = Sum D, 1-5
ND=0.5x Mroals = Sum D, 1-5

CASE 2
1 to 4 fractions are ND

Mygtars = Sum D
Mygtars = < [Sum D + Sum ND]
Mrotals = < [SumD+0.5 SumND]

3. Logic for Determining Maximum Allowable Biank Correction (Mr.g.anow)

CASE 1
All 5 fractions are D.
Myotars = D

Rule
ND =0 Mr.g.aiow = M29 Rule

ND=1x My.g-alow = M29 Rule
ND=0.5x My asow = M29 Rule

CASE 2
1 to 4 sample fractions are ND
Myotas = D

Mr.gaiow = M29 Rule’
Mr.g.aiow = M29 Rule’

Mr-5-aiow = M29 Rule’

* M28 rule using only detected sémbla quantities for logical comparisons.

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

CASE 1
All 5 fractions are D.

Mrotars - Mr.g.atow = MIN(MDL)

Rule
ND =0 Mn = Myglal.s = M1.g-atow
ND=1x My = Mygiars ~ MT.8-alow

ND=0.5x My, = Miygtals = My.g-allow

Definitions and Notes

CASE 2
1 to 4 sample fractions are ND
Mrotats = My.p.aiow > MIN(MDL)

My = Mrotats = Mr-p-atiow
My = < [Mygtars = My.g.aiowl

My = < [Mrotars - Mr.g.alow]

CASE 3
All 5 fractions are ND

Myoae = < Sum ND
Mroas = < Sum ND

Mygae = < 0.5 Sum ND

CASE 3
All 5 fractions are ND

Mygas = < Sum ND

Mygas = < Sum ND

. Myoars = < 0.5 Sum ND

CASE 3
All 5 fractions are ND
Mroare = D

Myg.aiow = 0

Mr.g.aiw = 0

Mr.g.atow = 0

CASE 3

. All 5 fractions are ND

Mrgias 8Nd My.g.giow aNything

My, = < Myotats
m, = < Mroals

My = < Mroials

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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CASE 4
Any type of fractions
Myotare = ND

Mrgapow = 0
Mrg.aiow = 0

Mr.gawow=0

CASE 4
Any type of fractions
Mrotaks = Myp-aiow < MIN(MDL)

My, = < MIN[MDL}
m, = < MIN[MDL}
my = < MIN[MDL]



Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2

Unit 1 FF Qutlet

The tables presenting the results are gensrated electronically from raw data. It may not be possible to exactly duplicate these results using a calculator.

EPA Method 29 Sample Calculations - Mercury Analytical Result

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

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

detection limits.

1. Total btank amount {ug)

M ota-n

Where:
Mg
Mavp
M3a.p
Mang

Micp

Mgtz

1
3
)

mercury amount in blank for Fraction 1b
mercury amount in blank for Fraction 2b
mercury amount in blank for Fraction 3a
mercury amount in blank for Fraction 3b
mercury amount in blank for Fraction 3¢

total amount of mercury in blank

2. Total sample amount (ug)

M jpar -5

Where:
Mip.s
Mab.s
Maa.s
Map.s

Mycs

Miga).s

a.

mercury amount in sample for Fraction 1b
mercury amount in sample for Fraction 2b
mercury amount in sample for Fraction 3a
mercury amount in sample for Fraction 3b
mercury amount in sample for Fraction 3c

totai amount of mercury in sample

3. Allowable blank correction {pg)

M r_g_aliow
Mr_p_aliow

Where:
Mictai-g
Mistats
0.05 X My
MAX
MIN

My.B.aliow

NOTE: In this case,

th

=,y fm <0.6

MAX [0.6, MIN (m

iotal — B

fotal — B »

total amount of mercury in blank
total amount of mercury in sample
5% of Mygars

Arthmetic operator that returns the maximum of two values
Arithmetic operator that returns the minimum of two values

total altowable blank correction

e second cniteria applies.

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

m

n

Where:
Miotat.s

My.g.allow

mq

=Myrar-s mT—B—allow

total amount of mercury in sample

total allowable blank correction

total mercury in sample corrected for allowable blank
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0.05 x

Sample data taken from Run 1

Hg
b9
Hg
pg
pg

vg

Hg
Hg
HG
]
Hg

HG

062503 100637

M irar-s )] if m -5 >0.6

= <0.1000
= <0.3000
= <0.2000
= <0.4000
= <0.4000
= <1.4000
= 0.1358
= 2.6270
= <0.2000
= <0.6000
= 0.5137
= 3.2765
= <1.4000°
= 3.2765
= 0.1638
= 0.0000
= 3.2765
= 0.0000
= 3.2765

g
g
Mg

Hg

Hg
Hg

g

Mercury Lab Calculations
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Clean Air Project No: 9281-2

Unit 1 FF Qutlet

5. Sample corrected for allowabte blank - Prorated for each fraction (1g)

m

n—i

Where:
mn
Miys
Maps
Maas
Maps
Mse.s

Mtat.s

Mpy1p
Mpy20
Mp.3a
My3p

Mpyae

totat mercury in sample corrected for allowable blank
mercury amount in sample for Fraction 1b
mercury amount in sample for Fraction 2b
mercury amount in sample for Fraction 3a
mercury amount in sample for Fraction 3b
mercury amount in sample for Fraction 3¢

total amount of mercury in sample

mercury corrected for blank - prorated for Fraction 1b
mercury corrected for blank - prorated for Fraction 2b
mercury corrected for blank - prorated for Fraction.3a
mercury corrected for blank - prorated for Fraction 3b
mercury corrected for blank - prorated for Fraction 3¢
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3.2765
0.1358
2.6270
<0.2000
<0.6000
0.5137
3.2765

0.1358
2.6270
<0.2000
<0.6000
0.5137

H9
H9
Hg
Hg
Hg
H9
H9

Hg
Hg
¥g
¥g
Hg

Mercury Lab Calculations




Wheelabrator North Broward, Inc. ' Method 29 Analyte Calculations
Clean Air Project No; 9281-2

. Unit 1 FF Outlet

EPA Method 29 Sample Calculations - Mercury Emissions Results
Sample data taken from Run 1

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

places throughtout. The final table is formatted to an appropriate number of significant figures.
062503 100637

1. Mercury concentration (Ib/dscf)

m, | 2.205x10™

C =
sd . 6
Vm.\'ld 10
Where: .
m, = Mercury collected in sample (total ug) = 3.2765 Hg
) Vinsid = volume metered, standard (dscf) = 74.6147 dscf
© 2.205x 107 = conversion factor (Ib/g) = 2.205E-03 ib/g
108 = conversion factor (ug/g) = 1.0E+06 Hg/g
Cea = Mercury concentration (Ib/dscf) = 9.6826E-11 Ib/dscf

2. Mercury concentration (pg/dscm)

m
C = — 1(35.31
. . sd Vm_"d ( )

Where:
m, = Mercury collected in sample (total pg) = 3.2765 g
Vinstd = volume metered, standard (dscf) = 74.6147 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Csa = Mercury concentration (ug/dscm) = 1.5505E+00 pg/dscm

3. Mercury concentration (mg/dscm)

c, _[_m. (35.31}

Vosa N 1000
Where:
m, = Mercury collected in sample (total pg) : = 3.2765 ug
Vs = volume metered, standard (dscf) = 74.6147 dscf
36.31 = conversion factor (dscf/dscm) = 356.31 dscf/dscm
1000 = conversion factor (ug/mg) = 1000 pg/mg
Cs = Mercury concentration (mg/dscm) = 1.5505E-03 mg/dscm
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Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2
Unit 1 FF Outlet

4. Mercury concentration (ug/Nm3 dry)

c., =[ , J(35.31)[68+—460]

Vot 32 + 460
Where:

mg = Mercury collected in sample (total Hg)

Vst = volume metered, standard (dscf)

35.31 = conversion factor (dscf/dscm)

68 . = standard temperature (°F)

32 = normal temperature (°F)

460 ' = °F to °R conversion constant

Csa = Mercury concentration (ug/Nm3 dry)

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

-C 209 -x

Cszix — “sd
20.9-0,
Where:

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

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

y
C, =C,
sdy ¢ CO ,
Where:
Csa = Mercury concentration (ib/dscf)
y = carbon dioxide content of corrected gas (%)
CO, = proportion of carbon dioxide in the gas stream by volume (%)
Csay = Mercury conc. corrected to Y% carbon dioxide (Ib/dscf)

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

a
Where:
Cse = Mercury concentration (lb/dscf)
Qs = volumetric flow rate at standard conditions, dry-basis (dscfm)
Q, = volumetric flow rate at actual conditions (acfm)

O
)
1]

Mercury concentration at actual gas conditions (ib/acf)
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Method 29 Analyte Calculations

32765
74.6147
35.31
68
32
460

1.6640E+00

9.6826E-11

7.0
9.3

20.9

1.1636E-10

9.6826E-11

12.0
101

1.1542E-10

9.6826E-11
89,357
176,116

4.9127€-11

Hg
dscf

dscf/dscm
°F
°F

ug/Nm* dry

Ib/dscf

%
%

%

Ib/dscf @ x%0,

Ib/dscf

%
%

Ib/dscf @ y%CO,

Ib/dscf
dscfm

acfm

Ib/acf



Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2

‘ Unit 1 FF Outlet

8. Mercury emission rate (Ib/hr)

m, ) 2.205x10 :
Epyiar = % 2 { 10° (Qs:d )(60)
mstd
Where:
My = Mercury collected in sample (total pg)
Vinsig = volume metered, standard (dscf)
2.205 x 10° = conversion factor (Ib/g)
10° = conversion factor (ug/g)
Qe = volumetric flow rate at standard conditions, dry basis (dscfm)
60 = conversion factor (min/hr)
= = Mercury emission rate (Ib/hr)

9. Mercury emission rate (g/s)

mn Q:!d

E =
gls 6
V... \(10°)60)
Where:
My = Mercury collected in sample (total pg)
Vs = volume metered, standard (dscf)
Qag = volumetric flow rate at standard conditions, dry basis (dscfm)
10° = conversion factor (ug/g)
60 = conversion factor (sec/min)
~
Egs = Mercury emission rate (g/s)

10. Mercury emission rate (Ton/yr)

E

m, ) 2.205x107 Cap.
[de][ 10° ](Q”“)(w)(zooo]

T!yr
m
Where:
m, = Mercury collected in sample (total ug)
Visig = volume metered, standard (dscf)
2.205 x 10° = conversion factor (Ib/g)
10¢ = 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)
Erime = Mercury emission rate (Ton/yr)
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Method 29 Analyte Calculations

3.2765 ug
74.6147 dscf
2.205E-03 Ib/g

1.0E+06 ug/g
89,357

60 min/hr

dscfm

5.1913E-04 Ib/hr

3.2765 ug
74.6147 dscf
89,357 dscfm
1.0E+06 ug/g
60 sec/min

6.5398E-05 g/s

3.2765 Hg

74.6147 dscf
2.205E-03 Ib/g

1.0E+06 [Telle]

89,357 dscfm

60 min/hr
8,760 hours/yr

2000 Ib/Ton
2.2738E-03 Ton/yr



Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2

Unit 1 FF Outlet

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

Eg, =

Where:
mn
Vinsta
2.205x 107
10°
Fq
0,

20.9

Erq

mstd

2205 %107 ( 20.9
10° “1209-0,

Mercury collected in sample (total pg)

= volume metered, standard (dscf)

= conversion factor (Ib/g)

"= conversion factor (ug/g)

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

= oxygen content of ambient air (%)

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

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

EFc =

Where:
my
Vinstd
2.205x 107
10°
Fe
co,

100

EFc

m, \2.205x107° 100 ) .
ISty
mstd 2

= Mercury collected in sample (total pg)
= volume metered, standard (dscf)
= conversion factor (Ib/g)

= conversion factor (ug/g)
= ratio of gas volume to heat content of fuel (dscf/MMBtu)

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

= conversion factor

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

Prepared by Clean Air Engineering Proprietary Software

SS Metals-1 Version 10-2002

Copyright © 2002 Clean Air Engineering Inc.

Method 29 Analyte Calculations

3.2765
74.6147
2.205E-03
1.0E+06
9,570
9.3
20.9

1.6743E-06

3.2765
74.6147
2.205E-03
1.0E+06
1,820
10.1
100

1.7506E-06.

vg
dscf

Iblg

Halg
dscf/MMBtu

%
%

Ib/MMBtu

Hg
dscf

Ib/g

ug/g
dscf/MMBtu

%

Ib/MMBtu
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Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2
Unit 1 FF Outlet

Run No.

USEPA Method 29

Sampling, Velocity and Moisture Parameters

Date (2003)

Start Time (approx.)

Stop Time (approx.)

Sampling Conditions

Ya
G
Pq
A,

Flow Results

Vit
leld
Py

v

o T
3

Quu
Qlld‘l
Q,
Qua
Qauar

Comments:

None

Prepared by Clean Air Engineering Proprietary Software
SS ISOKINETIC Verslon 2.02 03-3003

Capyright © 2003 Clean A Engineering Inc.

1

Jun5

07:41

09:46
Dry gas meter correction factor 0.9891
Pitot tube coefficient 0.84
Static pressure (in. H,0) -11.0000
Sample location area (ft*) 64.0000
Barometric pressure (in. Hg) 29.90
Nozzle diameter (in.) 0.2740
Oxygen (dry volume %) 9.3333
Carbon dioxide (dry volume %) 10.0667
Nitrogen plus carbon monoxide (dry volume %) 80.6000
Total Liquid collected (ml) 503.80
Volume metered, meter conditions (ft”) 77.9000
Dry gas meter temperature (°F) 86.3200
Sample temperature (°F) 307.8000
Meter box orifice pressure drop (in. H;0) 1.2416
Total sampling time (min) 125.0
Volume of water collected (ft”) 23.7139
Volume metered, standard (dscf) 74.6147
Sample gas pressure, absolute (in. Hg) 29.0912
Vapor pressure, actual (in. Hg) 29.0912
Moisture measured in sample (% by volume) 24.1170
Saturated moisture content (% by volume) 100.0000
Actual water vapor in gas (% by volume) 24.1170
Velocity head (+in. H,0) 0.6471
MW of sample gas, dry (Ibfib-mole) 29.9840
MW of sample gas, wet ({b/ib-mole} 27.0938
Velocity of sample (fUsec) 45.8637
{sokinetic sampling (%) 104.4699
Volumetric flow rate, actual (acfm) 176,116
Volumetric flow rate, standard (scfm) 117,757
Volumetric flow rate, dry standard (dscfm) 89,357
Volumetric flow rate, dry std@7%0O; (dscfm) 74,357
Volumetric flow rate, actual (acfhr) 10,566,986
Volumetric flow rate, standard (scf/hr) 7,065,398
Volumetric flow rate, dry standard (dscf/hr) 5,361,439
Volumetric flow rate, actual (m*/hr) 299,263
Volumetric flow rate, standard (m*/hr) ) 200,096
Volumetric flow rate, dry standard (dry m>/hr) 151,839
Volumetric flow rate, dry std@7%0; (dry m°/hr) 126,351
Volumetric flow rate, normal (Nm™/hr) 186,453
Volumetric flow rate, dry normal (Nm*/hr) 141,486
Volumetric flow rate, dry normal @7%0O; (Nm’/hr) 117,736

2

Jun 5
09:46
11:514

1.0051
0.84
-11.0000
64.0000
29.90
0.2770
9.8000
10.0000
80.2000
531.80
81.1250
92.8800
306.4800
1.3156
125.0

25.0318
78.0379
29.0912
29.0912
24.2863
100.0000
24.2863
0.6827
29.9920
27.0796
48.3582
101.4462
185,695
124,375
94,169
75,200
11,141,719
7.462,511
5,650,143
315,540
211,343
160,015
127,782
196,933
149,105
119,070

3

Jun 5
11:51
13:56

0.9891
0.84
-11.0000
64.0000
29.90
0.2740
9.1333
10.4000
80.4667
505.20
78.7750
97.3000
309.3600
1.2336
125.0

237798
73.9648
29.0912
29.0912
24.3285
100.0000
24,3285
0.6662
30.0293
27.1028
47.2576
100.9910
181,469
121,090
91,630
77,567

'10,888,143

7,265,372
5,497,817
308,359
205,760
155,701
131,805
191,731
145,085
122,818

Average

29.9000

9.4222
10.1556 _
80.4222

307.8800

24.1752
75.5391
29.0912
29.0912'
24.2439
100.0000
24.2439
0.6653
30.0018
27.0921
47.1598
102.3024
181,004
121,074
91,719
75,708
10,865,616
7,264,427
5,503,133
307,721
205,733
155,852
128,646
191,706
145,226
119,874

062503 100637

QA/QC
Date



Wheelabrator North Broward, Inc.
Ciean Air Project No: 9281-2
Unit 1 FF Outlet

Run No.

USEPA Method 29

Mercury (Hg) Emission Parameters

Date (2003)
Start Time (approx.)

Stop Time (approx.)

Process Conditions

Re
Fq
FC

Cap

Steam Productlion Rate - (units/hour)
Oxygen-based F-factor (dscf/MMBtu)
Carbon dioxide-based F-factor (dscf/MMBtu)

Capacity factor (hours/year)

Gas Conditions

0,
co,
Ts
B,

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

Sample temperature (°F)

Actual water vapor in gas (% by volume)

Gas Flow Rate

Q,

Qu
Qsl&ﬂ
Q,
Quq
Qsld7

Volumetric flow rate, actual (acfm)
Volumetric flow rate, standard (scfm)
Volumetric flow rate, dry standard (dscfm)
Volumetric flow rate, dry std@7%0O, (dscfm)
Volumetric flow rate, actual (acf/hr)’
Volumetric flow rate, standard (scf/hr)

Volumetric flow rate, dry standard (dscf/hr)
Volumetric flow rate, actual {m*/hr)

Volumetric flow rate, standard (m™/hr)

Volumetric flow rate, dry standard {dry m*/hr)
Volumetric flow rate, dry std@7 %0, (dry m>hr)
Volumetric flow rate, normal (Nm“/hr)

Volumetric flow rate, dry normal (Nm“/hr)
Volumetric fiow rate, dry normal @7%0, (Nm°’/hr)

Sampling Data

Vinew

%l

Volume metered, standard (dscf)

Isokinetic sampling (%)

Laboratory Data

Meay

Maay

Ma.3s
Ma3p
Ma.3c

my

Fraction 18 Prorated (pg)
Fraction 2B Prorated (ug)
Fraction 3A Prorated (ug)
Fraction 3B Prorated (ug)
Fraction 3C Prorated (ug)
Total matter corrected for aliowable blanks (ug)

Mercury Results - Tota)

Caa
cl(ﬂ
Caat2
Ca
Caa
clﬂ7
Caanz
Cos
csﬂ7

Caar2

Concentration (Ib/dscf)
Concentration @7% O, (Ib/dscf)

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

Concentration {pg/dscm}
Concentration @7% O, (ug/dscm)
Concentration @12% CO, (ug/dscm)
Concentration (mg/dscm}
Concentration @7 % O, (mg/dscm)
Concentration @12% CO; (mg/dscm)
Concentration {pg/m” (actual,wet))
Concentration (ug/Nm™ dry)
Concentration @7% O, {(ug/Nm” dry)
Concentration @12% CO; {ug/Nm® dry)
Rate (ibhr)

Rate (g/s)

Rate (Ton/yr)

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Air Engineering Progrietary Software
S Metals-1 Version 10-2002

Copyright © 2002 Clean Air Engineering Inc.

Jun 5
07:41
09:46

184.3
9,570
1,820
8,760

9.3333
10.0667
307.8000
24,1170

176,116
117,757
89,357
74,357
10,566,986
7,065,398
5,361,439
299,263
200,096
151,839
126,351
186,453
141,486
117,736

74.6147
104.4699

0.1358
2.6270
<0.2000
<0.6000
0.5137
3.2765

9.6826E-11
1.1636E-10
1.1542E-10
4.9127E-11
1.5505E+00
1.8633E+00
1.8483E+00
1.5505E-03
1.8633E-03
1.8483E-03
7.8671E-01
1.6640E+00
1.9997E+00
1.9836E+00
5.1913E-04
6.5398E-05
2.2738E-03
1.6743E-06
1.7506E-06

2

Jun 5
09:46
11:51

183.7
9,570
1,820
8,760

9.8000
10.0000
306.4800
24,2863

185,695
124,375
94,169
75,200
11,141,719
7,462,511
5,650,143
315,540
211,343
160,015
127,782
196,933
149,105
119,070

78.0379
101.4462

0.2538
2.5806
<0.2000
<0.7000
0.6561
3.4905

9.8624E-11
1.2350E-10
1.1835E-10
5.0014E-11
1.5793E+00
1.9777E+00
1.8952E+00
1.5793E-03
1.9777€-03
1.8952E-03
8.0091E-01
1.6949E+00
2.1224E+00
2.0339E+00
5.5724E-04
7.0199E-05
2.4407E-03
1.7771E-06
1.7950E-06

3
Jun 5
11:51
13:56

184.2
9,570
1,820
8,760

9.1333
10.4000
309.3600
24.3285

181,469
121,090
91,630
77,567
10,888,143
7,265,372
5,497,817
308,359
205,760
155,701
131,805
191,731
145,085
122,818

73.9648
100.9910

0.1539
2.3890
<0.2000
<0.6000
0.9079
3.4508

1.0287E-10
1.2153E-10
1.1870E-10
5.1945E-11
1.6474E+00
1.9461E+00
1.9008E+00
1.6474E-03
1.9461E-03
1.9008E-03
8.3183E-01
1.7679E+00
2.0885E+00
2.0399E+00
5.6559E-04
7.1251E-05
2.4773E-03
1.7487E-06
1.8003E-06

Average

9.4222
10.1556
307.8800
242439

181,094
121,074
91,719
75,708
10,865,616
7,264,427
5,503,133
307,721
205,733
155,852
128,646
191,706
145,226
119,874

75.5391
102.3024

0.1812
2.5322
<0.2000
<0.6333
0.6925
3.4059

9.9442E-11
1.2046E-10
1.1749E-10
5.0362E-11
1.5924E+00
1.9290E+00
1.8815E+00
1.5924E-03
1.9290E-03
1.8815E-03
8.0648E-01
1.7089E+00
2.0702E+00
2.0191E+00

. 5.4732E-04

6.8949E-05
2.3973E-03
1.7334E-06
1.7819E-06

QA/QC
Date



Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2
Unit 1 FF Outlet

Run No.

Date (2003)

USEPA Method 29

Mercury (Hg) Emission Parameters (continued)

Start Time (approx.)

Stop Time (approx.)’

Mercury Resuits - Front Half

Cas
Coar
Canz
C.
Caa
Caar
cldll
Cea
Coar
Caanz
Cs
Cas
cld7

Caarz

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

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

Rate (g/s)

Rate (Ton/yr)

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Air Engineering Proprietary Sofiware
S5 Metals-1 Version 10-2002

Copyright © 2002 Clean Air Engineeting tnc.

Separate Front Half Results

Jun 5
07:41
09:46

4.0130E-12
4.8225E-12
4.7837E-12
2.0361E-12
6.4263E-02
7.7226E-02
7.6605E-02
6.4263E-05
7.7226€E-05
7.6605E-05
3.2605E-02
6.8965E-02
8.2877E-02
8.2210E-02
2.1516E-05
2.7104E-06
9.4238E-05
6.9394E-08
7.2553E-08

Jun 5
09:46
11:51

7.1702E-12
8.9789E-12
8.6043E-12
3.6361E-12
1.1482€-01
1.4378E-01
1.3779E-01
1.1482E-04
1.4378E-04
1.3779E-04
5.8228E-02
1.2322E-01
1.5431E-01
1.4787E-01
4.0513E-05
5.1036E-06
1.7745E-04
1.2920E-07
1.3050€-07

Jun 5
11:51
13:56

4.5881E-12
5.4199E-12
5.2939E-12
2.3167E-12
7.3472E-02
8.6792E-02
8.4775E-02
7.3472E-05
8.6792E-05
8.4775E-05
3.7098E-02
7.8848E-02
9.3143E-02
9.0978E-02
2.5224E-05
3.1777E-06
1.1048E-04
7.7989E-08
8.0291E-08

Average

5.2571E-12
6.4071E-12
6.2273E-12
2.6630E-12
8.4185E-02
1.0260E-01
9.9722E-02
8.4185E-05
1.0260E-04
9.9722E-05
4.2644E-02
9.0345E-02
1.1011E-01
1.0702E-01
2.9084E-05
3.6639E-06
1.2739E-04
9.2195E-08
9.4447E-08

062501 102220

QA/QL
Date



Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2
Unit 1 FF Outlet

USEPA Method 29

Mercury (Hg) Emission Parameters (continued)

Separate Impinger 1-3 Results -

Run No. 1 )
Date (2003) Jun 5.
Start Time (approx.) 07:41
Stop Time (approx.) 09:46_ ’
Mercury Results - Impingers 1-3 Soluti
Caa Concentration (Ib/dscf) 7.7634E-11
Caar Concentration @7% O, (lb/dscf) . 9.3295E-11
Cunz  Concentration @12% CO, (Ib/dscf) 9.2543E-11
C, Concentration (tb/acf) ' 3.9389E-11
Cus Concentration {pg/dscm) 1.2432E+00
Cour Concentration @7% O, (pg/dscm) 1.4940E+00
Csa12 Concentration @12% CO, (pg/dscm) 1.4820E+00
Cad Concentration (mg/dscm) 1.2432E-03
Caar Concentration @7% O, (mg/dscm) 1.4940E-03
Ceanz Concentration @12% CO, (mg/dscm) 1.4820E-03
C, Concentration (ug/m (actual.wel}} 6.3077E-01
(o Concentration (pg/Nm* dry) 1.3342E+00
Cegr Concentration @7% O, (pg/Nm” dry) 1.6033E+00
Cegrz Concentration @12% CO, (pg/Nm® dry) 1.5904E+00
Ewn  Rate (Ibfhr) 4.1623E-04
Egs Rate (g/s) 5.2435E-05
Evpr Rate (Ton/yr) 1.8231E-03
Erq Rate - Fd-based (Ib/MMBtu) 1.3425E-06
Eee Rate - Fc-based (lb/MMBtu) 1.4036E-06

Prepared by Clesn Alr Engineering Proprietary Software
S5 Metala- Version 10-2002

Copyright & 2002 Clean Air Engineering inc.

Jun5
09:46
11:51

7.2917E-11
9.1310E-11
8.7500E-11
3.6977E-11
1.1677E+00
1.4622£+00
1.4012E+00
1.1677E-03
1.4622E-03
1.4012E-03
5.9214E-01
1.2531E+00
1.5692E+00
1.5037E+00
4.1199E-04
5.1901E-05
1.8045E-03
1.3139E-06
1.3271E-06

Jun5
11:59
13:56

7.1221E-11
8.4133E-11
8.2178E-11
3.5962E-11
1.1405E+00
1.3473E+00
1.3160E+00
1.1405E-03
1.3473E-03
1.3160E-03
5.7588E-01
1.2240E+00
1.4459E+00
1.4123E+00
3.9156E-04
4.9327E-05
1.7150E-03
1.2106E-06
1.2464E-06

Average

7.3924E-11
8.9579E-11
8.7407E-11
3.7443E-11
1.1838E+00
1.4345€+00
1.3997E+00
1.1838E-03
1.4345E03
1.3997E-03
5.9960E-01
1.2704E400
1.5395E+400
1.5021E+00
4.0659E-04
5.1221E-05
1.7809E-03
1.2890E-06
1.3257E-06

062503 102220 .

QA
Date




Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2
Unit 1 FF Qutlet

Run No.

Date (2003)

USEPA Method 29

Mercury (Hg) Emission Parameters (continued)

Start Time (approx.)

Stop Time (approx.)

Mercury Results - Impinger 4 Solution

Cs Concentration (Ib/dscf)

Coar Concentration @7% O, (Ib/dscf)
Caatz Concentration @12% CO, (lb/dscf)
Ce Concentration (Ib/acf)

Cus Concentration (ug/dscm)

Coor Concentration @7% O, (pg/dscm)
Caarz Concentration @12% CO, (pg/dscm)
Cus Concentration (mg/dscm)

Coar Concentration @7% O, (mg/dscm)
Ciar2 Concentration @12% CO, (mg/dscm)
C, Concentration (ug/m- (actual,wet))
Cua Concentration (pg/Nm” dry)

Coar Concentration @7% O, (ug/Nm” dry)
Cuar2z Concentration @12% CO; {(pg/Nm” dry)
Enms Rate (Ib/hr)

Egs Rate (g/s)

Ery Rate (Ton/yr)

Erq Rate - Fd-based (Ib/MMBtu)

Eee Rate - Fc-based (Ib/MMBtu)

Preparsd by Clean Air Engineering Proprietary Software
$S Metals-1 Version 10-2002

Cooyright € 2002 Clean Air Engineering tng.

Separate Impinger 4 Results

Jun .

07:41
09:46

<5.9104E-12
<7.1027E-12
<7.6455E-12
<2.9988E-12
<9.4646E-02
<1.1374E-01
<1.1282E-01

<9.4646E-05 °

<1.1374E-04
<1.1282E-04
<4.8021E-02
<1.0157E-01
<1.2206E-01
<1.2108E-01
<3.1688E-05
<3.9919E-06
<1.3879E-04
<1.0220E-07
<1.0686E-07

Jun S
09:46
11:51

<5.6511E-12
<7.0766E-12
<6.7813E-12
<2.8658E-12
<9.0494E-02
<1.1332E-01
<1.0859E-01
<9.0494E-05
<1.1332E-04
<1.0859E-04
<4.5891E-02
<9.7116E-02
<1.2161E-01
<1.1654E-01
<3.1930E-05
<4.0224E-06
<1.3985E-04
<1.0183E-07
<1.0285E-07

Jun§
11:51
13:56

<5.9623E-12
<7.0433E-12
<6.8796E-12
<3.0106E-12
<9.5478E-02
<1.1279E-01
<1.1017E-01
<9.5478E-05
<1.1279E-04
<1.1017E-04
<4.8210E-02
<1.0246E-01
<1.2104E-01
<1.1823E-01
<3.2780E-05
<4.1295E-06
<1.4357E-04
<1.0135E-07
<1.0434E-07

Average

<5.8413E-12
<7.0742E-12
<6.9021E-12
<2.9584E-12
<9.3540E-02
<1.1328E-01
<1.1053E-01
<9.3540E-05
<1.1328E-04
<1.1053E-04
<4.7374E-02
<1.0038E-01
<1.2157E-01
«<1.1862E-01
<3.2132E-05
<4.0479E-06
<1.4074E-04
<1.0179E-07
<1.0468E-07

062503 102220

QA/QC ——
Date



Wheelabrator North Broward, Inc.
Clean Air Project No: 9281-2
Unit 1 FF Outiet

Run No.

USEPA Method 29

Mercury (Hg) Emission Parameters (continued)

Date (2003)
Start Time (approx.)

Stop Time (approx.)

Mercury Results - Filtered Permanganate Solution

Ca
Coar
Caarz
Cs
Cua
Coar
Ceanz
Cu
Cun
Caorz
Ca
Caa
Coaar

sz

Concentration {Ib/dscf)

Concentration @7% O, (Ib/dscf)
Concentration @12% CO; (Ib/dscf)
Concentration {ib/acf}

Concentration (pg/dscm)
Concentration @7% O, (ug/dscm)
Concentration @12% CO, (ug/dscm)
Concentration (mg/dscm)
Concentration @7% O, (mgfdscm)
Concentration @12% CO, (mg/dscm)
Concentration {(ug/m~ (actual,wet))
Concentration (pg/Nm” dry)
Concentration @7% O, (pg/Nm” dry)
Concentration @12% CO; (pg/Nm® dry)
Rate (Ib/hr)

Rate (g/s)

Rate (Tonlyr)

Rate - Fd-based (Ib/MMBtu)

Rate - Fc-based (Ib/MMBtu)

Mercury Results - HCI Rinse + HCI/MnO2 Precipitate

Cay
Clﬂ?

C‘di 2

Concentration (Ib/dscf)
Concentration @7% O, (ib/dscf)

Cancentration @12% CO; (Ib/dscf)

Concentration (Ib/acf)

Concentration (psg/dscm)
Concentration @7% O, (vg/dscm)

Concentration @12% CO; (ug/dscm)
Concentration (mg/dscm)
Concentration @7% O, (mg/dscm)
Concentration @12% CO, (mg/dscm)
Concentration (g/m” (actual,wet))
Concentration {ug/Nm” dry)
Concentration @7% O, (Wg/Nm® dry)
Concentration @12% CO; (ug/Nm” dry)
Rate (Ib/hr)

Rate (g/s)

Rate (Ton/yr)

Rale - Fd-based (tb/MMBlu)

Rate - Fc-based (Ib/MMBtu)

Prepared by Clean Air Engineering Proprietary Software
55 Metals-1 Version 10-2002

Copyright © 2002 Clean Air Engineering Inc.

Separate Impinger 5-6 Results

Jun 5
07:41
09:46

<1.7731E-11
<2,1308E-11
<2.1136E-11
<8.9963E-12
<2.8394E-01
<3.4122E-01
<3.3847E-01
<2.8394E-04
<3.4122E-04
<3.3847E-04
<1.4406E-01
<3.0471E-01
<3.6618E-01
<3.6324E-01
<9.5064E-05
<1.1976E-05
<4.1638E-04
<3.0661E-07
<3.2057E-07

1.5180E-11
1.8242E-11
1.8095E-11
7.7019E-12
2.4308E-01
2.9212E-01
2.8977€-01
2.4308E-04
2.9212E-04
2.8977E-04
1.2333E-01
2.6087E-01
3.1349E-01
3.1097E-01
8.1386E-05
1.0253E-05
3.5647E-04
2.6249E-07
2.7444E-07

Jun 5
09:46
11:51

<1.9779E-11
<2 4768E-11
<2.3735E-11
<1.0030E-11
<3.1673E-01
<3.9663E-01
<3.8008E-01
<3.1673E-04
<3.9663E-04
<3.8008E-04
<1.6062E-01
<3.3991E-01
<4.2565E-01
<4.0789E-01
<1.1175E-04
<1.4078E-05
<4.8948E-04
<3.5640E-07
<3.5998E-07

1.8537E-11
2.3213E-11
2.2245€-11
9.4005E-12
2.9685E-01
3.7173E-01
3.5622E-01
2.9685E-04
3.7173E-04
3.5622E-04
1.5054E-01
3.1857E-01
3.9893E-01
3.8228E-01
1.0474E-04
1.3195E-05
4.5875E-04
3.3403€-07
3.3738E-07

JunS
11:51
13:56

<1.7887E-11
<2.1130E-11
<2.0639E-11
<8.0317E-12
<2.8643E-01
<3.3837E-01
<3.3050E-01
<2.8643E-04
<3.3837E-04
<3.3050E-04
<1.4463E-01
<3.0739E-01
<3.6312E-01
<3.5468E-01
<9.8339E-05
<1.2388E-05
<4.3072E-04
<3.0405E-07
<3.1302E-07

2.7066E-11
3.1973€-11
3.1230E-11
1.3667E-11
4.3343E-01
5.1201E-01
5.0011E-01
4.3343E-04
5.1201E-04
5.0011E-04
'2.1885E-01
4.6514E-01
5.4947€-01
5.3670E-01
1.4880E-04
1.8746E-05
6.5176E-04
4.6008E-07
4.7366E-07

Average

<1.8466E-11
<2.2402E-11
<2.1837E-11
<9.3527E-12
<2.9570E-01
<3.5874E-01
<3.4968E-01
<2.9570E-04
<3.5874E-04
<3.4968E-04
<1.4977E-01
<3.1734E-01
<3.8499E-01
<3.7527E-01
<1.0172€E-04
<1.2814E-05
<4.4553E-04
<3.2235E-07
<3.3119E-07

2.0261E-11
2.4476E-11
2,3857€-11
1.0256E-11
3.2445€E-01
3.9195E-01
3.8203€E-01
3.2445E-04
3.9195E-04
3.8203E-04
1.6424E-01
3.4819E-01
4,2063E-01
4.0998E-01
1.1164E-04
1.4064E-05
4.8899E-04
3.5220E-07
3.6183E-07

062503 102220

QAQC._
Date ____



WHEELABRATOR NORTH BROWARD Client Reference No: 14200357
‘ POMPANO BEACH, FLORIDA ' CleanAir Project No: 9281-3

CALIBRATION DATA ; | | N c

Revision 0



Nozzle Calibration Sheet

Client wWee [6bve bor  NosTv B e Project Number Q28 |~ 2
Calibrated by Y-otciive n Unit | ©F ocdled
Date (/2 jloo3 Runs - ¢

Nozzle ) D1 D2 D3 AD -ADave

Identification (inches) (inches) | (inches) (inches) (inches)
73U~ 0-2%  |021y | 699 |owwd | 223y
2% % - ©. 236 [°-232 0.233 | o.00) °- 2135
D,,D,, D3 = three nozzle diameter measurements . D,
AD = maximum difference between any two diameters ( A : ; \

AD = 0.004 inches* «— D,

ADgye = average of D, D, Ds W— Ds

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

e - ‘
QAQC____ C Ieg?;Air

Date ENGINEERING

COS005A-Nozzle, Feb 2002 i
Copyright © 2002 Claan Air Engineering Inc.




Meter Box Full Test Calibration

Meter Box No: ' 61 -11

Date of Calibration: 10/11/02 . , Meter Box Ya: 49051

Meter Box AH@: - 1.7561

- R.R.
,V/%o-— /[ / : Barometric Pressure: 29.49

/ 7 Signature~

Calibration conducted by:

Vds Vd Tds To Td
Q AH AP Yas - Initial . Final , Net Initial Final Net In Out | Avg. In Out Avg. © Yq AH@
0.979 3.00 -1.80 | 1.0000 0.000 10.000 10.000 459.757 469.722 9.965 71.5 715 71.50 85.0 76.0 80.50 10.00 1.0084 1.7103
0.977 3.00 -1.80 | 1.0000 0.000 .10.000 10.000 469.722 479.717 9.995 71.5 715 71.50 87.0 77.0 82.00 10.02 1.0081 1.7140
0.385 0.50 -1.20 | 1.0000 0.000 5.000 15.000 489.962 495.002 5.040 < 71.5 71.5 71.50 81.0 78.0 79.50 12.70 1.0027 1.8322
0.385 0.50 -1.20 | 1.0000 0.000 5.000 ,5.000 495.002 500.048 - 5.047 71.5 71.5 71.50 81.0 78.0 79.50 12.70 1.0013 1.8322
0.687 1.50 -1.40 | 1.0000 0.000 10.000 10.000 501.625 511.706 10.081 71.5 71.5 71.50 86.0 79.0 82.50 14.25 1.0052 1.7269
0.687 1.50 -1.40 | 1.0000 0.000 10.000 10.000 511.706 521.799 10.093 715 715 | 71.50 86.0 80.0 83.00 14.24 1.0049 | 1.7212

Averages| 1.00512 | 1.75614

P . .

o Daromevic Fressure (n Ha) 5 2V, 22T, ?74602?2P, 2 2P/13.6 ?
owRete(cm) Y, ? (V)7 20 2% ?

aH  Orifice Pressure differential. (in. H,0) AV, 95T, ? 460455P, ? ?H /13.69

AP Inlet Pressure Differential (in. H,0) .

Vs  Gas Meter Volume - Dry (ft®) o o o o2

Vg  Standard Meter Volume - Dry (ft%) TH @7 D.031927 H) r:;(T"’ ? 460)7 3

Ts  Average Meter Box Temperature (°F) F(T,?7460) 3 (V,)@L) 2

To  Outlet Meter Box Temperature (‘F) : : .

Ts  Average Standard Meter Temperature ('F) o 17.64F X 5D

Ys  Meter Correction Factor (unitless) (T, ? 460X 7))

Ya  Standard Meter Correction Factor (unitless)
AH@ Orifice Pressure Differential giving 0.75 cfm
: of air at 68"F and 29.92 in. Hg (in. H,0)

e Duration of Run (minutes)

CleanAir

ENGINEERING

COS00SC-Matar Full,
Copyright © 2002 Cle, [ . Q Q



Q,

Pyrometer No.: 66-11 Office: - Palatine; Il
Calibrated By: R.R. Client:
Date: 10/11/02 Job Number:
Caision Refeens So08] ot Readin
50 °F 48 °F
100 °F 98 °F
150 °F 148 °F
200 °F 198 °F
250 °F 249 °F
300 °F 299 °F
Q 350 °F 349 °F
‘ 400 °F 399 °F
450 °F 449 °F
500 °F 499 °F
550 F 549 °F
600 °F 599 °F

Calibration Reference Information

Reference Used:

Omega CL23A

Calibrated By: Omega Engineering;Inc.

Report No:

R 044791

'Serial No:
Date:

T2225950

August 28 2003




. ' ' BEST AVAILABLE COPY . | | ‘

Meter Box Critical Orifice Post-Test CaIibratipn Data

Project No. - 6\15\ -3 { 4)872-2 Meter No. (¢1- ‘ " Orifice L~ A Leak Checks
Location N A Soath Bv‘b Y . Meter Yd .o 05| Orifice k' ©- 38 l ' Negative Pressure . .
: ' : : L V N No movement of manometerin  one- BPass
Test Date Glb[loo> ‘ _Meter AH@ 1.3 Sl Orifice Cal. Date 492002 minute
Operator AY S‘%Q\C\mvxskl Fuli Test Cal. Date (p ({1 [ 200 . - ' ' Positive Pressure o
' _ ’ No movement of manomeler in as
one-minute '

' Important: All leak checks must pass in order for

Barom. Press. (P,) 'Zol as in.'Hg . ] . . . calibration tobe valid.

1 5 9240 | &5 | 8 ) .39 | 22 | 5.0 2.54 3.0 | 612973 | -0.5%
2 o |L3].3% | 85 [< 83 039 | 2 |50 | 253 | £33 |0493] | ~e.i%%
3 15 | G63y.80 | & g1 | 84 o3l 5o | x5 | B35S | lecop | 0.6%
: : : o ' - ' S AverageY, |- o 49 qS
Calculations and Sbeciﬁcatiohs o o - Cal. Error » _ L 1%,
S KXBX(T+460)x8
" 17.64xV, x (B + M5 T, +460
o AX:—Y"T_,—KXIOO ~ Spec.: A%< £2%

1

Cal .Error = X% X100 Sp.ec. : Cal.Error <x5%
d : : : ’ '

. . . : : l : . o .ENG,ln"RING




. | Meter Box Full Test%alibration

Meter Box No: 66-6
Date of Calibration: 4/8/03 Meter Box Y4:  0.9891
Calibration conducted by: .“ | M.V. Meter Box AH@:  1.8341
\j{;\(uv \]LL(A A Barometric Pressure:  29.45

Signatur

Vds Vd Tds To Td
Q AH | AP | Ygs | Initial Final Net Initial Final |. Net In | Out | Avg.| In Out | Avg. o Ya | AH@
0942 3.00 [-1.80] 1.0000 | 0.000 10.000 10.000 174125 | 184.389 | 10.264 | 64.0 | 64.0 | 64.00| 83.0 75.0 79.00 | 10.53 | 0.9902 | 1.8492
0.942| 300 [-1.80] 1.0000 | 0.000 10.000 10.000 | 184.389 | 194.663 | 10.274 | 64.0 | 64.0 | 64.00 | 83.0 75.0 | 79.00 | 1053 | 0.9893 | 1.8492
0.387 | 0.50 [-1.10] 1.0000 | 0.000 5.000 5.000 229.029 | 234.171 5.142 65.0 | 65.0 | 65.00| 780 76.0 | 77.00 | 12.79 [ 0.9906 | 1.8223
0.387 | 0.50 |-1.10] 1.0000 [ 0.000 5.000 5.000 234.171 | 239.321 5.150 . | 65.0 | 65.0 | 65.00 | 78.0 76.0 | 77.00-| 12.77 | 0.9891 | 1.8166
0.668 | 150 [-1.40| 1.0000] 0.000 10.000 10.000 { 251734 | 262,029 | 10295 | 660 | 66.0 | 66.00 | 820 76.0 | 79.00 | 14.79 | 0.9882 ] 1.8346
0.668 [ 1.50 |-1.40| 1.0000 [ 0.000 11.000 11.000 | 262.029 | 273365 | 11.336 | 66.0 | 66.0 | 66.00| 820 76.0 | 79.00 | 16.26 | 0.9872 | 1.8326

Averages|0.98910( 1.83410

: Vacuum Gauge DGM Thermocouples

P, Barometric Pressure (in. Hg) v T

+460 || P, + AP/13.6
Q Flow Rate (cfm) . Yd — (Yd: ) ds d b
aH  Orifice Pressure differential (in. H;0) V, | T, +460 | P, +AH/13.6
AP Inlet Pressure Differential (in. Hy0)
V, Gas Meter Volume - Dry (it’) T 2

. +460)©

V4 Standard Meter Volume - Dry (it AH @ = (O 03 19)(AH) ( ds )
T4 Average Meter Box Temperature ('F) P, b (To +460) (Vd: )(Yd:)

T, Outlet Meter Box Temperature ('F)
T4s Average Standard Meter Temperature ('F) Q — 17.64 (Vd: )( P b)
Ys Meter Correction Factor (unitless) (T, +460)(©)
Ygs Standard Meter Correction Factor (unitless) )
AH@ Orifice Pressure Differential giving 0.75 cfm
of air at 68°F and 29.92 in. Hg (in. H;QO)
©  Duration of Run (minutes)

&

CleanAir

o ENGINEERING
COS005C- y 2002
Copyright Air Engineering Inc.



Plyrometer No.: 66-6 Office: Palatine, Il
Calibrated By: M.V, Client:
Dlate: 4/8/03 Job Number:
Calibration Reference
Settings for Fahrenheit - Pyrometer Reading
Scale
50-°F 50 °F

100 °F 100 °F

150 °F 150 °F

200 °F 201 °F

250 °F 251 °F

300 °F 301 °F

350 °F 350 °F

400 °F 399 °F

450 °F 448 °F .

500 °F 498 °F

550 °F - 548 °F

600 °F 599 °F

Calibration Reference Information

Reference Used: Omega CL23A Serial No: T-225950
Calibrated By: Omega Engineering, Inc. A Date: 8/28/03

Report No:

R 044791

&

CleanAir

ENGINEERING




BEST AVAILABLE COPY

Meter Box Critical Orifice Post-Test Calibratipn Data

Project No. - Cﬂﬁ\‘ 4 /ﬂ&ggx - 3

Meter No. (o (p -

Location Neovtn Sovdtw Bpuava MeterYd ©.9891
Test Date (,(Q [ AOO™D - _ Metér AH@ | 33@\| '
" Operator . S’tc\g\mv\sk} Full Test Cal. Date H[&{Juo 3

Barom. Press. (Pp) 29.95 in. Hg

" Orifice L-2
Orifice K' ©. 38

Orifice Cal. Date 9 ETPY-%p)

Leak Checks

Negative Pressure

[FFass

No movement of manometer in
minute

one-

Positive Pressure

[Hfass

No movement of
one-minute

manometer in

Important: All leak chec-ks must pass in order for
calibration to be valid.

L i i e ‘ ol
o |5%.c00 | 43 | 90 . o 4 . -
1 5  |eepsgo | 94 (90 | 90 |°ogo | e 5o [ 358 |-U3 |o98p | 2%
2 lo 3. i% | al. | 9o _5‘1 o 8o 8 S | A 90.8 0. 93F | 22 %
3 5. eo5.8(0 |92 | 40 | 90 |o.8o i 5> 262 9.8 ©.9%61 |~2-7 %W
IR | | worsso¥, | 0,49
Calculations and Sﬁecificatioris Cal. Error A =6 “lo

K' xP, x (T, + 460)x 6

17.64 XV, x (B+ A3 YxyT.., + 460

. Ay =222 100

Y =

" Spec.: AY, < 2%

Cal .Error = I-h x100
f .

CDS005B-Meter Post-CO, October 2002
Copyright © 2002 Clean Alr Enginsering. Inc.

- Spec.: Cal.Error < £5%

cl

anAir

.ENGINEERING




SAMPLE PROBE CALIBRATION DATA

P‘robe Type: m5 ) LD. number: (o? 8 / /

Reference Type: Reference I.D. No: Pyrameter |.D. No: Degrees: F / C
Point No. ‘ Target Temp. Reference Temp indicated Temp Temp Difference % Difference Specification

1 . ice-32°F ] -
2 ambient-70°F %Difference <1.5
3 hot cil-150°F '
4 bailing H;0-212°F
5 hot oil-320°F

Does assembly meet specifications? :l — |f "NO" thermocouple must be replaced.

Is pitot assembly in good repair?@l NO If "NO" explain;

If repairs are required, pitot does not meet specification.

Measurement Specification Measurement Specification
at= O la2z= <10° Tube O.D. . ()}
b1 = 1 b2 = b <5° ‘ Static Hole I.D. ) 01xD=
¥= a 9= . _ Length, . :
Pa{) @ 570 pb O 3 YA Pa+Pb=A . . Tip to Static _ >6xD =
= ) "2 3(, =0 . 250 ’ . Static to Bend , >8xD=
Calculations ’
z=Asiny= O 0060 <0.125" Does assembly meet speclifications? YES / NO
w=Asin@= 0. DLQX‘-'ISB <0.03125"

¢ If “YES*® "S" pitot Cp=0.84; Std pitot Cp=0.99
Does assembly meet specifications? : / No_ If "NO* wind tunnel calibration Is required.
A {gy o

Reference Pitot :D. No: Reference Pitot Cp:
Pitot Side ‘A" - ] Deviation from Specification
Trial No. Reference AP . Probe AP Probe Cp* . Average Cp*
1 ) . Cp Deviations <0.01
5 - - :
) e 3
: Side 'A' Average Probe Cp=
-Pitot Side 'B": Deviation from
Trial No. Reference AP Probe AP Probe Cp* Average Cp*
1 : o - 1Cp Deviations =0.01
2 .
3 : ?
Side ’Q‘ Average Probe Cp=
e Probe Cp=(Reference Cp)\[Reférence AP/ Probe AP); Cp Deviation=Trial Probe Cp - Average Probe Cp
Side ‘A’ Average Cp Side 'B" Average Cp Difference -
Does assembly meet speciﬂéa(ions? YES / NO ——————  If "YES" Cp=Average of Side 'A'and 'B' Cp values.

If “NO™ PITOT MUST BE REPLACED.

AL TS IS 2 AR
PROBE Cp = @;

| Dat'e: 05- }3; OB

ot . - CleanAir

—
ENGINEERING



SAMPLE PROBE CALIBRATION DATA

I.D. number:

L7-R-U

Reference Type:

Reference |.D. No:

Pyrometer 1.D. No:

Point No. Target Temp. Reference Temp Indicated Temp Temp Difference % Difference
1 ice-32°F ’ '
2 ambient-70°F
3 hot oil-150°F
4 boiling H,0-212°F
S hot 0il-320°F

Does assembly meet specifications?

by

Is pitot assembly in good repair?@)/ NO If "NO" explain:

"8" Pitot
Measurement
at= ﬁ _|a2= |
1= | b2 =
Y= o) T e = 1
Paz _, 509 [Pb= 4 30
P B0 ) CER L
Calculations
z=Asiny= O
w=Asings= O RIRERESS

.ues assembly meet speciﬁcau'ons ?

Reference Pitot 1.D. No:

Specification
<10 °
<5°

Pa+Pb=A

<0.125"
<0.03125"

begrees: FlC

Specification

%Difference <1.5

— If "NO" thermocouple must be replaced.

If repairs are required, pitot does not meet specification.

D Standard Pitot
Measurement
Tube O.D.
Static Hole 1.D.
Length,

Tip to Static
Static to Bend

Does assembly meet specifications? YES / NO

If "YES" "S* pitot Cp=0.84; Std pitct Cp=0.99
If "NO*® wind tunnel calibration Is required.

Reference Pitot Cp:

' Specification

Cp Deviations <0.01

Cp Deviations <0.04

Pitot Side ‘A" " Deviation from
Trial No. Reference AP Probe AP Probe Cp* Average Cp*
1
2
3 .
: Side 'A' Average 'Probe Cp=
Pitot Side 'B" . Deviation from
Trial No. Reference AP Probe AP Probe Cp* Average Cp*
1 ;
2
3

Side 'B’' Average Probe Cp=

* Probe Cp=(Reference Cp)~f[Reference AP/ Probe AP); Cp Deviation=Trial Probe Cp - Average Probe Cp

Side ‘A’ Average Cp -

Side 'B' Average Cp

L

Does assembly meet specific'ations?

PROBE Cp =

COS002A-Pecl oy, Feo 2002

YES / NO

‘Vw.. ST Z
S e

Coppight © 2002 Claan AY Engineertng nc.

Calibrated by:

ESOEGHICIONS Bre HORT LR

il il

Difference

Abs. Diff. <0.01

B —

Specification
(D)
0.1xD="

>6xD =
>8xD =

If "YES" Cp=Average of Side 'A’ and ‘B’ Cp values.

If "NO" PITOT MUST BE REPLACED.

Date:

CleanAir

EN

GINEERING

FEIERE

i-@—os



WHEELABRATOR NQRTH BROWARD Client Reference No: 14200357
POMPANO BEACH, FLORIDA CleanAir Project No: 1 9281-3

FIELD DATA ' : : D

Revision 0



TEST LOCATION: £ ouuer i TESTING  yeryop. 29 PAGE_| OF 3
| AUN 1 FIELD DATA SHEET
3 T L < Cross_secﬁon of Test Locaﬂon ) AmbTemp'(oF) lBaf.PrGS§, 27 70 [‘-@al [mbar]
- AnJuzecasenron, ProjectNo. azei-2 | | ) | |Probel.D. No. - -
- !\{ %%bl\hb Date\ é - “;‘0-5 ‘_C LinerMatefial P’ ex
Met \Qpéf}iidf§7gii Y. Ssacenn skl
MeterBoxNo. ¢, | SampleBoxNo. ¢1-25 | Te e e
MeterYd 7" , q¢q | MeterAH@ | 934 _ ozze Dlameter o214 [NozzZlelD. 274
KFactor™ - 745 PitotCp = o1y Duct Dimensions (in) 76 x4f, Ho0 [mi] [gm] [ Silica Gel (gm)-
‘Leak Rate.Before .oy (CM][Lpm] @ ;< (inHg)| [Static Press.| Port Len.| Gas Flow [ First point Total Vi
Leak Rate After  _o.; G [Lpm] @ 4 (nHg)| | (n-H0) | . (n) [out] |all the way
Pitot Leak Check Before: @[ After: Good k] Bad [J ~I.0 6 of page | ff) [Out] | [StantTime: 741 | Stop Time: 94, |
"~ Min/pt S S Gas Sample Stack Probe Filter Cond. DGM DGM Pump | XAD
Traverse | V:I::éty’ g;g:ﬁg volume - Vi | Temp. | TpCF) [ T CF) | Temp. |  Iniet Outet |[Vacuum| Trap: |
NEZ’:EL, 5 AP's | aH  [Init Vol. @[L] Ts Set Points Te T Tmoa | (in. Ho) _"_!'ezng) Notes
" Elapsed . PSS P OFY. o o o °
. Tilr’ne (in. Hp0) [(in. HRO) [ 2.5 w36 (°F) sso 250 (°F) (F) °F) t
- | g 0.2l | o6 | 35678 204 | 2¢6 | s dg %0 go 2 |nA
2 (v .22 | o.be | 358 09 FoC 24e 2s2 65 Tl 70 2 /
2, (< 0.5 |e.q 361.82 3o 750 2€2 sy €2 20 yA
1 o0 0.s2 |1-€ 3(5.25 308 |25 252 s! £y o 3
S| 2 loss |ie 5L8.17 309 |25 [253% |53 s A 3
2- | zo |o.sl -5 31220 214 Zs! 252 501 &6 e >
4 25 &.29 1.2 37632 201 255 253 5 £2 g2 3
5 42 .29 | 1.2 |3%79.35 309 25 25% 56 gg g3 %
1] 4w Jesz |1s |3en 3o |23 253 |s% 74 B3 5
4 g0 0-5% A 395.%) 3 252 259 5¢ 9 89 3 %
B ot e e Hrirde
al- i . m 3o 1777 .m 7698 ' 42} Clean Air Engineering
1 ~ N — A7 ‘B) g @,}200 ’ 500 West Wood Street
Mo DN [ (orsos) N LELLPE Palatine, IL 60067

* Sum of square roots. Circle correct bracketed units on data sheet. 800-627-0033 Fax (847) 991-3385
CNVS/TRG.R3-4/6/94 =



TEST LOCATION: _FF ourwer Ha TESTING  yetHop: 29 _ PAGE z_ OF 3
o FIELD DATA SHEET
7" 'Cross-Section of Test Location” | [Amb-Temp:CFy [Bar. Press: [in. Hg] [mbar]
j?g NO.. G271~ 1 B S -1 [ Probe:l.D.No.”
Clant _ Date; &-C-o» Liner Material
%M ‘ S Seacranse
|Probe Operator " “FilterNo.
— , , [N] [UP] =TT T
Wielor BaxNG “Sarplo BoX No. ‘ N S T o
Mtor V¢ “Meter AHG _ _ = Norzle 1D-
KFactor ~ "~ Pitot Cp -~ Duct Dimensions (in.) Hz0 [mi] [gm] | Silica Gel (gm)-
. | Leak Rate Before [ctm] [Lpm] @ (in.Hg) | |Static Press.| Port Len.| Gas Flow | First paint| [Total Vie
Leak Rate After .~ [cfm] [Lpm] @ (in.Hg) (in. H20) (in) | 0] [Out] |all the way ‘
Pitot Leak Check Before: [1| Atter: Good [0 Bad [J of page | [In] [Out] [ Start Time: | Stop Time:
‘Mirvpt o Gas Sample | guack | Probe | Fiter | cond | - DaM DGM | Pump | xAD
. f o o ‘ g
-Tr;".ertse ' Vﬂf;gy g;'n',fg Volume -V, | Temp. | TR | THCF) | Temp. | et Outet |Vacuum| Trap o
'Nufr:nber ‘ E5 AP's | AH |mit. vo. @S1ILI| Ts Set Points | Te Tmin Tmax | (in. Hg) Ter?r;:)»_ Notes |
| BERsed Lin. H,y0) [(in. H50) M loss |oso | P | A | A | 0P
7 -\ sg o3 [ in 22860 20 252 | z5% 6 9 ¢s 3 NA-
2 Lo ©.3% }.o 29,.4| 510 5% 253 A 9t ¢s 5 ]
5 bs 0% | 1| 39479 Al 25| 283 57 90 g5 5
1 Y0 0-S¢( (s 277 .21 2 (o i52 283 53 4o 1453 3
5 16 losz |15 Y027 308 | 282 2s3 |3 90 es 3
Yo qo o Ho (-1 Yo A2 %03 252 254 5Y 10 T6 3
2 4 Y56 |-l 407-4v 309 |22 |z2¢3 s6 16 g¢é 3
3 ] "™ Jome |13 [ 300|252 fosd |51 | o gL | K'=» 2%
Y 5 0.5 .5 Y4 o4 21 252 254 51 ql g7 ‘1
5 |- w0 |es2 [LS H7- 4< 210 252 |253 |59 U 27 q -
Total | IR R Clean Air Engineering
P ; 500 West Wood Street
11398 Palatingilk 60067

DS 001 Gerng * Sum of square roots. Circle correct bra& units on data sheet. 800-627-0033 (847) 991-3385
CNVS/TRG.R3-4/6/94 -



Hoy TESTING

TESTLOCATION: £ ..ripr % METHOD: _ 29 PAGE 2 OF z
FIELD DATA SHEET '
¢ RUN: ( NN - ' ] Amb. Temp. CF) Bar. Press. in. Hg] [mbar
——r— " Cross-Section of Test Location "~ | | Amb-Temp:(F)  [Bar. Press. [in. Hg] [mbar]
UpELAr it Aol =NP' %NQ.“_'; 121\'2 R S . AT O ProbeI’D_YNo/.
N« E‘ZD wALH ‘Date’: ¢-£-6% LmerMatenal
2 ). S2acramsec _
- [N] [UP] FilterNo. = -
"Mter Box No._ Sample Box No. Thimble M. __ —
"Meter Yd- 3 "Meter AH@" Nozzle Diameter. Nozzle I.D.
A ot Cb Duct Dimensi in. ’ o
KFactor. . _ PitotCp ___ jons (in) ‘ Hg0 [mi] [gm] [ Silica Gel (gm)-
Leak Rate Before (cfm] [Lpm] @ (in.Hg) | |Static Press.| Port Len.| Gas Flow | Firstpoint| [ v
Leak Rate After- [cfm] [Lpm] @ (in.Hg) (in. H20) @in) | [In] [Out] |all the way
Pitot Leak Check Before: | | After: Good [ Bad [J of page |[In] [Out] | [ Start Time: | Stop Time: |
i 1 - Gas S | Prob i '
rraverss | Pt | Velocity | Orifice ssSample | stack | - "(?og) ;"ti:: Cond. | DGM | DGM | Pump | XAD |
- Point s Hoad |'Setting | Volume- Ve | Temp. pl Tt CP) | Temp. | iniet Outiet |Vacuum| Trap’ :
Number Elapsed AP's | aAH . |Mnit. Vol @ LIl Ts Set Points Te Trmin Tmoat | (in- HG) TTeglg Notes
| Time. | (N H20) |(in. Hy0) O oo l2se | P n en [ v
s-' | s 1635 |10 4203 303 253 ey ez g 27 2 | nA
A 1o .35 | o  |423.2] 209 1259 285 L | T %1 3 1
2, we 5.0 |j-2 H26.0¢ 340 25| 254 63 70 g7 3
j 20 <4y 1.3 “424. 31 20% 252 254 63 0 £ 2
4 128 642 |i.2 |432.4%0 [ 30 |25z |25 49 e 23 3
ot _ - S Clean Air Engineering
e ' — R - - R - "|500 West Wood Street
Average ; ERNES [ R L L iy I . — Palatine, IL 60067
DS 001 General * Sum of square roots. Circle correct bracketed units on data sheet. 800-627-0033 Fax (847) 991-3385

CNVS/TRG.R3-4/6/94



TEST LOCATION: £F  wcocier Ha TESTING  peryop: 29 PAGE | OF 3
FIELD DATA SHEET
UNIT: | RUN: ¢ — R S — R
T T ...~ Cross-Section of Test Location .- A’“"*_Te?f“,p*“ﬂ"as |Bar. Press. 7990 i Hgb [mbar]
- ~Y_F?;‘f),<.>l‘e>ct:.N£>_.4;- 321-2 T | [Probel.DiNo: (9L gy
ADate ¢-5-e3 . | “Liner Material Py oo
D2arRANL) <
Ik - ' Filter No. . NA
@pur) e
¢1-1__| SampleBoxNo. ¢1-30 l ThimbleMo. _~A |
< |oos] Meter AH@ " | 7, ) _ : Nozzle Diameter. 0. z1y |NozzlelD. 277. )
X F?Ctdf- ; Z~‘29 PotCp . o <9 Duct Dimensions (in.) ’ffé X 9, Ha0 [mi] [gm] | Silica Gel (@m)
Leak RateBefore. . 5¢ 3 KMilLpm] @ ;< (in.Hg) | [Static Press.] Port Len.| Gas Flow | First point Total Vic '
Leak Rate After .02 [Gi[Lpm] @ < (inHg)| | (in H20) (in) |} [Ouy |ali the way
Pitot Leak Check Before: [4| After: Good @ Bad [ - (O (o of page |} [Out] | [StartTime: 97, [stopTime: i1 ]
Min/pt . " i Gas Sample | giacx Probe [ Filter | cond. | DGM DGM | Pump | xAD
Tr;;;‘rfe - V&I;)ac:’ty SOerltI:;:]Z Volume - Vi, | Temp. | TpCF) | THCF) [ vemp. Inlet Outlet Vacuui:n Trap" o
Number | > g AP's AH  |mit.vol @3ILI| Ts Set Points Tc Toin Tmot | (in. Hg) [ Temp Notes
: _kiapse . . o 0 ’ o1 0 ° R
, . ;Ti‘r)ne'. (in. HZQ_) (ln. H50) gy uls ( F). 250 250 A | | (°F) (°F) Ty ( F) .
(- g 0.2 | o6 | @iy 204 | 262 |zu4g ¢2 | e§ g5 2 | nA
2 /o .20 |e.SY | 5ol S0 _lzsz |zs4 59 |&) Y Z
51 is .36 | 1.0 o%.92 - | 29¢ |25y 256 | st 7 44 2
i 20 v .Y [.3 Y91 bl 205 257 254 sq 90 Z0 3
s | 25 0.5k |l His 24 305 252 254 Sg | 9 27 9
2-1 20 o.60 |1 493.9% 30% 762 | 29> |égo 93 %) 5
2 | 2% 9 49 .4 Y2.27 308|253 | 2sY (i a4 7% ¢
3 | 4o sqz |12 Yes g 307 |25 253 |57 94 T 4 K29
4 | 4 o.56 | 1Y 4¢s . 3y 251|252 sq .| 94 g% Y
" - , [
5 50 w55 | VS 45214 | %o% 5] 2s0 . | & 9s %9 yi ¥
- V‘. s i == N N — ] T n N ;
e peayg (erns 266 L - L 4ee i __| Clean Air Engineering
= . 07926 ) - ' d Street
> ?gﬁlmﬂ,m . : f-foé.%m. L : : M»,_GZ_"[Q@) - : 5088?/;/35'( W0(‘33006r7ee
* Sum of squ\aﬁots. Circle correct brac units on data sheet. . 800-627-0033 (847) 991-3385

CNVS/TRG.R3-4/6/94




TESTLOCATION: _ £ ouner Ha TESTING  yerHop: 27 PAGE_> OF 3
k RUN FIELD DATA SHEET
———— - fj-‘Cr_Oss-'Sé'Ctidh of Test Locati_oh-‘_“.f-"’f-~ AmbTemp(°F) [Bar. Press. [in. Hg] [mbar]
WiEglABR AOR :EYEQJ‘QQI‘N.O,-":TZ‘EI -1 '- R e :Probe 1.D.-No::
N« i ”}F:‘E\?owﬂab ‘Date = 6-5-0% LmerMaterlaI
rator- S. Szarpansec
J [Nj (UP] Filter No. .
Meter Box No, "Sample Box No. Thimble No. - , ;
fMeféf»dei.f — 'Metér-_’AH @ ‘ Nozzle Diameter Nozzle'l.D.
e T Duct Di ions (in. . —
Kraclor FrotSe__ , uet Dimensions (n) Hg0 fmil fom] | Siica Gel (@m).
Leak Rate Before (cfm] [Lpm] @ (in.Hg) | |Static Press.| PortLen.| Gas Flow | First point| [Foral v,
Leak Rate After [cfm] [Lpm] @ (in.Hg) (in. H20) @in) | [In] [Out] |all the way '
Pitot Leak Check Before: E|>| After: Good [0 Bad O of page | [In] [Out] |7Start Time: [Stop Time:
‘Min/pt ) o Gas Sample Stack Probe Filter : .
Veloci Oritice c oo - Cond. | DGM DGM | Pump | XAD
Tr:;;rtse 5 Headty_. “Setting Volume - Vp, | Temp. [ Tp F) | TtCF) | Temp. Inlet Outlet |Vacuum| Trap: -
Number | g 0coq APs | AW |Init. Vol. @l Ts -Set Points Te Tmin Tmout | (in. Hg) Ter?p- Notes:
- ".»Ti?neii | in. Hy0) [(in. Hy0) A | o 2% CF). | ¢P A | Tt CF)
2~ | 54 8.50 {4 415.57 306 |25l 25 S 96 g9 1 A
2 | 6o |ouz |11 44 %70 207 |25z |2s55 |57 | 97 R§ 4 \
3 63 piy (L7 508 Zn 252 21 s | 49 4o A |
1 10 6.5 |19 S0 309 252 250 6o 9 9) g
§ 8 lo-bt |17 20% 9y Z0x  |2s2 251 | bo 9 4] S
4 -t g6 o4y L\ 5196 %203 | 251 250 6l ¢ 11 9
7 3 5.UM 1.2 515 16 50¢ |952 155 62 |98 2 4
3] 0 oo |3 |519.35 209 o2 |2s1 |62 |4 G2 |4
d 44 5. bl W) 527 .04 299 252|282 6z 100 13 g
g (60 055 (g 2554 301 252 250 63 jou 73 < d
‘o ’c’)ﬂ-!‘ L—o-sy _W °-2‘-e‘l" S
gt ) - Clean Air Engineering
| Average . 500 West Wood Street

Palatine, IL 60067

Circle correct bracketed units on data sheet. 800-627-0033 Fax (847) 991-3385

DS 001 General * Sum of square roots.

CNVS/TRG.R3-4/6/94



TESTLOCATION: _FF oovef FIE)Ilj\D DAT ATSEHSI'-:'rI!:'NrG METHOD: _ 21 PAGE_2 OF 2
RUN:_ 2 — B — ,
~~:"Cross-Section of Test Location - .Mb-iegnp.;.( ) __|BarPress. [in. Hg] [mbar]
Date: ¢-¢-03 Liner Material
), Szarpange - )
- [N] [UP] Filter No. -
Meter Box No.* "Sample Box No, | ThimbleNo.. —
Meter.Yd. "Meter AH@ | Nozzle Diameter ‘Nozzle.1.D. -
KFactor = - PitotCp Duct Dimensions (in.) Ha0 [mi] [gm] | Siica Gel (gm)
'Leak Rate Before [cfm] [Lpm] @ (in.-Hg) | |Static Press.| Port Len.| Gas Flow | First point| 3or 1y, '
Leak Rate After- [cfm] [Lpm] @ (in.Hg) (in. H20) @in.) | [In] [Out] |all the way '
Pitot Leak Check Before:l_’_'l|‘After: Good [J Bad O of page | [In] [Out] | Start Time: [Stop Time:
Min/pt .Velocity Orifice Gas Sample. | gack Probe | Filter cond. | DaMm DGM p;,mp XAD
Tr;;ienrfe e Head | Setting | VolUMe-Vm | Temp. ToCF) | T4CF) | Temp. | et Outlet |Vacuum| Trap: _
'Number E|;>pséd | aPs | aH  |[Init. Vol. l@[L] Ts Set Points Te Tmin Tmoa | (0. HY) _'Te?:g) Notes
' " time_|[In- H20) |(in. H0) CPh | 2sp 2so P (F) -t
s-1_| jog pys |1t 52¢- T 200 | 252 |2s1 65 | 10 h 4 NA
z I(O 0"’({ 11 S},%L BOJ ZS_Z 253 ég e ({y ‘1 \
21 s [ost (14 535 .4 20 | 2¢2 | 2sq4 | 44 o | 94 y
4 o |0.56 || [53292 2 0% 252 | 257 6% feo |94 4
$ | s |osy |1 |542.240 |27 | 253 |z2s2 ¢S | o0 | 74 -
Total ’ | clean Air Engineering
Varaqa: 1500 West Wood Street
1 g®re0® Palati 60067

DS 001 Ge
CNVS/TRG.R3-4/6/94

* Sum of square roots.

Circle correct bragi‘units on data sheet.

800-627-0033

W (847) 991-3385




TEST LOCATION: ¢ osorier
UNIT: | RUN: %

t

Q

TESTING

FIELD DATA SHEET

METHOD: _ 2%

PAGE | OF 3

Cross—Sectlon of Test Locatlon

‘Amb. Temp- (°F).

[Bar. Press. 74 90 [iHaDmbar]

ot HenaRamd ProjectNo. 42¢1-2 ProbelD.No:  ¢5. ¢l
N _Rmwpes [Date ¢-5-03% “LinerMaterial- Domex
Operator:  \. & pureAnscr £ :
ot @ (UP] C Filter No. ="~ v
Sample BoxNo. /.74 1 Thimble No.__es ——

: © 6 99 ‘Meter AH@ = | ‘Nozzle Diameter. » 214 | Nozzle IID. " 274 -
KFactor 2 [PUotCp _o.qy DuctDimensions ()94 » 1 H20 [mi] [gm] | Silica Gel (gm)
Leak Rate'Before ., [efd}[Lpm] @ ,5 (in.Hg) | [Static Press.| Port Len.| Gas Flow | Firstpoint| [Tora Vic
‘Leak Rate After ~ . oo [CD}Lpm] @ €  (in.Hg) (in.H20) | (in) [ gAD[OuU] |all the.way
Pitot Leak Check Before: B After: Good Bad O ~(l.0 [ of page @ [Out] |—§tart Time: 11°S) [StopTime: (2 :.sC

Min/pt . Gas Sample Stack Probe | Filter ' T " v
. Veloci Orifice ac om > Cond. | DGM DGM Pump | XAD
T r;;;rfe ¢ "He‘a'dty" s:tt:::g’ Volume - Vi, | Temp. Tp CF) | TP Temp. | Inet Outet [vacuum| Trap' B
| Number Elapsed AP's .| AH Init. Vol. @ [L] _'Ts_ Set Points Te | Tmn Toot | (in-HY) TTeTg. Notes

| e Hin HO) [(in. HO) 423 g CR los lzso eAmf.em |[oem [ [THER '
-1 | ¢ ~lee lony [42560 |36 ;e lesi |6 |95 |92 |2 |ma

Z 1o ©.27 oM 42g-03 35 250 252 ¢s 15 14 Z

2 LS 0.5 [0-99 | 4401S 203 | zst 254 162 96 12 4

Y | 2o o, |13 444 4 Yo |25t |esz |eoe [ 97 |13 2

6 26 |o.s2 1A 17 20 3o 25 252 et |60 ik 2,
2-10] % lost | \d | slig 366|254 | z253 | (3 |99 95  |s

2] % loyr L2 454.29 30 |[2s¢ 252 [ 53 | le] 13 2

3 Yo 0.%6 |ood 48714 3o zso  |ze3 | 50 | 19 45 2

Yy wg [ 052 |).¢ “0.36 212 |z%0  fov3 S |94 15 3

§ | 50 |ots |i9 gl 3¢ 2% |asd |53 | e |94 q ~

T o et B 7 5 _ -
’il‘,. 1649 |mo.-<1 ’{%7'75) 7734 o S R g { . Clgavr\l/ Air ngr;egringt
P = -~ - — / j \: SR T - Ry ) - . : 50 est 00 tree
(o) (e ) [ (Zo3ed). 1 4%@ Palatine, IL 60067

800-627-0033 Fax (847) 991-3385

DS 001 General
CNVS/TRG.R3-4/6/94

“Sum of scmots. ifcle correct bracketed units on data sheet.




TEST LOCATION: £ ._..r

7

RUN:

M. Wyernpegor

2
ProjectNo.: 4211- 2

Date: (-5-0>

pe

N Beosre

\.  Szaccanyd

Ha

TESTING
FIELD DATA SHEET

METHOD: 29

PAGE & OF >

}

Cioss-Se‘Ctibn'of Test LOca_"tipnt.-f

Amb: Temp. (°F)‘

|Bar. Press:

[in. Hg] {mbar]

“Probe I.D. No..

"Liner:Materiai’-

CNVS/TRG.R3-4/6/94

* Sum of square roots.

Circle correct bra:l. units on data sheet.

800-627-0033

_Probe Operator:; u NI [UP) "Filter No:* © -
Mieter Box No. "Sample Box No. Thimble fo._ -
‘Meter.Yd.. " Meter AH@ Nozzle Diameter. Nozzle I.D. -
Aot Cn ‘Duct Di i in. ' i
K Factor . i -Pitot Cp - uct Dimensions (in.) Ha0 (il [gm] | Sifca Gel (gm)
Leak Rate:Before [cfm] [Lpm] @ (in.Hg) | |Static Press.| Port Len.| Gas Flow | First point| [Tom Vie
-Leak Rate After [cfm] [Lpm] @ (in.Hg). (in. H20) (in) | lin] [Out] |all the way
Pitot Leak Check Before: (| After: Good [0 Bad [J of page | [In] [Out] | [ Start Time: | Stop Time:
Min/pt ' . . Gas Sample St Probe Filter
Veloci Orifice ack o c Cond. | DGM DGM Pump | XAD
T'g;;';se g Headt-y’ Setting | Volume -Vm | Temp. TR | TiCF) | Temp. |  inlet Outiet [Vacuum| Trap
Number | g | AP's | AH Init. Vol. f@ L Ts Set Points Te Toin Tmot | (in-Hg) | Temp: Notes
;‘;f: | (in- H20) f(in. H,0) KGR 255 (°F). P A | Tt (°F)
2. 56 0.%9 o093 | 466495 508 250 254 g5 | loo iES 32 A
2 |t Jody |v2 |08 3y (250 lzss |s7 |79 l9¢ |3 |
3 6% 0.44 1.2 Hhaolb 2\ 252 254 sC |7 16 2 \
4 10 058 [1.§ |[H16Lo il 251 254 |[¢o 7 Jw . |4
Sl 96 lest |l [Hi0¥ 31 |zsp |23 |6t |99 1k Y
Y. | g0 o-Yo |\.] 492 ] 565 | 753 253 [ b2 leo qf 4
2 <5 0.5¢ |o4 13667 210 255 284 62 i 96 4
3 1 o | vz | Hei1 |3 252|254 ez |iel |97 Y
11 % o441 | 417 34 34 281|255 ¢y ror |1 i
6 /0D 0-5% |i.s ’-ﬁg.ﬂ 3lo 25| z54 62 6o 97 Y -
B Zed O I e | 2529
i . Clean Air Engineering
1500 West Wood Street
60067

Palati
(847) 991-3385



@

TEST LOCATION: ££  ourpet Ha TESTING  yieTHOD: 29 PAGE 2 OF 3
UNIT \ RUN° "g FIELD DATA SHEET —
: 3 L Qantinn f Tac Adime Amb; Temp. (°F): Bar. Press. [in. Hg] [mbar]
Fagaw ] | Cross-Section of Test Location '~ - emp. (F). _ |Bar. Press d

Client . Wegeca s zarol

Date: ¢-$-o»

). SgAr—rzmaycl
(¢

}

“Probe I.D. No:

“Liner. Material:

P IN] [UP] Filter No.. =
"Méter Box No-_ Sample Box No. Thimble No. _
Metervd. - Meter AH@ - | Nozzle Diameter. Nozzle I.D.
KFactor Pitot Cp Duct Dimensions (in.) Hz0 [mi] [gm] | Silica Gel (gm)
 Leak Rate Before [cfm] [Lpm] @ (inHg) | |Static Press.| Port Len.| Gas Fiow | First point| [Totaiv,c
Leak Rate After- [cfm] [Lpm] @ (in.Hg) (in. H20) @in) | [In] [Out] |all the way
Pitot Leak Check Before: 1| After: Good [1 Bad O of page | (In] [out] | [ Start Time: [ Stop Time:
Min/pt , ” Gas Sample Stack Probe | Filter DGM P
Vel Orif ac . - Cond. | DGM ump | XAD
T';V?rtse < ﬁ::;,ty sgr;tlif,g Volume -V, | Temp. | TpCP) | T4CF) | Temp. | Inket Outiet |Vacuum| Trap'
Nuﬁi’;e, AP's AH | Mnit. Vol @[L]| Ts Set Points Tc T Tmaat | (in. Hg) | Temp: Notes
: -Elapsed | "1 Ay |y ' 0 0 o o ' Ty (°F)
= - Time. | (N- H20) |(in. H0) (°F) 50 550 ChH [ ©F (°F) ; t |
s-1 | 05 | 0.20 |osz | 4i5.5 3 252 loor ez | oo |2 3 |~
1o s 44 | L So(. b5 Zu 2¢4 254 L2 loo 11 % ]
3 W |o.ae Y So4.9Y 2\ 7s% | zss 4 oo | 1 4
4 129 5.5Y |- < Sov. 3L 21 4R 2s1 _é‘i joi a7 4
5 2§ o5 |14 S((.%40 210|252 |gs3 | ¢S5 |00 17 4 v

Clean Air Engineering
500 West Wood Street

Palatine, IL 60067
800-627-0033 Fax (847) 991-3385

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

CNVS/TRG.R3-4/6/94



ORSAT READINGS

TEST LOCATION: FF Outlet PAGE OF
lig Wheelabrator North Broward “ Project Number: =~ - 20.9-9
Project Number . g2s1-2 Fo = 009 %0,
Pompano Beach, FL g %CO,
#8 «. . Refuse Leak Check Passed W

5, ’ Run - Method:. ‘ Trialls" ,il?\eljcgh@.’ﬁ, o ,
% 7"Number- Number- e IGO0, 2
1 29 10.0% 9.4% KRO 6/5/2003 10:09
10.2% 19.4% 9.2%
10.0% 19.4% 9.4%
101% - 19.4% 9.3%
2 29 10.0% 19.8% 9.8% KRO 6/5/2003 "12:15
10.0% 19.8% 9.8%
10.0% 19.8% 9.8%
10.0% 19.8% 9.8%
3 29 10.4% 19.6% 9.2% KRO 6/5/2003 14:28
10.4% 19.4% 9.0%
10.4% 19.6% 9.2%
10.4% 19.5% 9.1%
4 29 10.4% 19.6% 9.2% KRO 6/5/2003
10.4% 19.6% 9.2%
10.4% 19.6% 9.2%
10.4% 19.6% 9.2%
5 29 9.8% 19.4% 9.6% KRO 6/6/2003
9.8% 19.4% 9.6%
9.8% 19.6% 9.8%
9.8% 19.5% 9.7%
6 29 9.8% 19.0% 9.2% KRO 6/6/2003
9.8% 19.0% 9.2%
9.8% 19.0% 9.2%
9.8% 19.0% 9.2%

Repeat the analysis procedure until the results of any three analyses differ by no more than 0.2 percent by volume.
Average the three acceptable values and report the results to the nearest 0.1 percent. Calculate Fo to verify results.

Acceptable ranges for Fo:

Coal: Anthracite and lignite 1.016-1.130 Gas: Natural 1.600-1.836
Bituminous 1.083-1.230 Propane 1.434-1.586
Oil:  Distillate 1.260-1.413 Butane 1.405-1.553
Residual 1.210-1.370 Wood: 1.000-1.120
QAQC_
gl o 507 Coan s Enging . Date

&

CleanAir

ENGINEERING



Impinger Weight Sheet

“1/FF Outlet
7

Wheelabrator North Broward

ompano Beach, FL

-6/5/2003
K. O'Halloren

*|Empty 717.5 4427 274.8
100 ml 5%HNO3/10%H202 7391 542.1 197.0
100 mi 5%HNO3/10%H202 545.0 531.5 135
Empty 4515 450.3 1.2

100 ml 4%KMnO4/10%H2S04 535.1 534.8 0.3
100 ml 4%KMnO4/10%H2S04 552.5 553.1 (0.6) 486.2
Silica Gel 772.2 754.6 17.6 503.8

6/5/2003
st K. O'Halloren

Empty 706.0 T 4366 269.4
100 ml 5%HNO3/10%H202 7733 545.0 228.3
100 ml 5%HNO3/10%H202 539.8 523.8 16.0
Empty 430.0 429.5 0.5
100 mi 4%KMnO4/10%H2S04 529.2 : 529.5 (0.3)
100 ml 4%KMnO4/10%H2S04 552.3 551.5 0.8
Silica Ge! 7163 699.2 17.1

6/5/2003
K. O'Halloren

Empty 745.0 442.8 302.2
100 ml 5%HNO3/10%H202 713.9 540.7 173.2 "
100 mi 5%HNO3/10%H202 543.0 530.5 12.5 :
Empty 451.6 450.5 1.1
100 ml 4%KMn0O4/10%H2504 532.4 532.1 0.3
; 100 ml 4%KMn0O4/10%H2504 555.2 554.4 0.8 490.1 i
. :[Silica Gel 718.8 703.7 15.1 505.2

ImpWt North xds, Feb 2002 QA/QC— CIeanAir

Copytight © 2002 Clean Air Engineering Inc. Date ENGINEERING



WHEELABRATOR NORTH BROWARD : Client Reference No: 14200357
‘ POMPANO BEACH, FLORIDA | CleanAir Project No: 9281-3

FIELD DATA PRINTOUTS : E

Revision 0



Field Data Printout

USEPA Method 29

Test Method:
Location: Unit 1 FF Outlet Analyte: Mercury
Test Run: 1 -
Client: Wheelabrator North Broward, Inc. Bar. Press. (in. Hg):|29.90 Nozzle 1D No:|274-1
Project No: 9281-2 Static P:|-11.0 Nozzle Diameter (Dn):[0.274
Source Area (ft"): 6400000 O, {dry volume %): 9.33 Probe D No:[67-8-11
CO;, (dry volume %): 10.07 Pitot Cp:[0.84
Test Date: |6/05/03 N2+CO (dry volume %): 80,60 Pitot Leak Check: Blpass [Ifail
Start Time:|07:41
Stop Time:|09:46 H,0 {condensate, m! or gm): 486.2 Meter Box ID. No:|66-6
Leak Rate Before:|0.004 cfm  |@ 25"Hg H,O (silica, g): 17.6 Meter AH@:(1.83410
Leak Rate After:|0.001 cfm  |@7"Hg Actual Moisture (%): 24.12 Meter Y4:|0.98910
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 6.0 miniread AP, AH (dcf) Te Toin T (calculated) (calculated) (calculated)
0.0 (in. H0) | (in. H;0) 354,53 (°F) (°F) (°F) (vin. H,0) {fr') (%)
1-01 5.0 0.21 0.62 356.78 304 80 80 0.46 2.25 107.3
1-02 10.0 0.23 0.68 359.09 306 81 80 0.48 231 1054
1-03 15.0 0.32 0.94 361.82 301 82 80 0.57 273 105.2
104 20.0 0.52 1.50 365.25 308 84 81 0.72 343 104.0
105 25.0 0.55 1.60 368.77 309 85 81 0.74 3.52 103.8
201 30.0 0.51 1.50 372.20 299 86 . 81 0.71 343 104.2
2-02 35.0 0.39 1.20 375.32 309 87 82 0.62 3.12 108.8
2-03 40.0 0.39 1.20 378.35 309 88 83 0.62 3.03 105.5
204 45.0 0.52 1.50 381.77 310 89 83 0.72 342 103.2
205 50.0 0.55 1.60 385.31 309 91 84 0.74 3.54 103.5
3-01 55.0 0.43 1.30 388.60 310 91 85 0.66 3.29 108.7
3-02 60.0 0.35 1.00 391.41 310 91 85 0.59 2.81 102.8
3-03 65.0 0.36 1.10 394.34 310 90 85 0.60 2.93 105.8
3-04 70.0 0.51 1.50 397.87 310 90 86 0.71 353 107.1
305 75.0 0.52 1.50 401.27 308 90 85 0.72 3.40 102.1
4-01 80.0 0.40 1.20 404 .42 303 .90 86 0.63 3.15 107.4
402 85.0 0.36 1.10 407.40 309 90 86 0.60 298 107.5
4-03 90.0 0.46 1.30 410.62 309 90 86 0.68 3.22 102.8
4-04 95.0 0.52 1.50 414.04 311 91 87 0.72 342 102.7
405 100.0 0.52 1.50 417.48 310 91 87 0.72 3.44 103.2
5-01 105.0 0.35 1.00 420.36 303. 91 87 0.59 2.88 - 104.7
502 110.0 0.35 1.00 423.21 309 90 87 0.59 2.85 104.1
5-03 115.0 0.40 1.20 426.08 310 90 87 0.63 2.87 98.2
5-04 1200 0.46 1.30 429.31 308 90 87 0.68 323 102.9
505 125.0 0.43 1.20 432.43 311 90 87 0.66 312 103.0
1.24160 77.90000 307.80000 86.32000 0.64709 77.90000

77.9000

86.3200

Praparad by Claan Akl Enginearing Proprietary Sofware
SS ISOKINE TIC Version 2.02 03-3003

Copyrighl © 2003 Clean Air Enginesring knc.

. Blavg Ok
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Qa/QC
Date



Field Data Printout

Test Method: USEPA Method 29 .
Location: Unit 1 FF Outiet Analyte: Mercury
Test Run: 2
Client: Wheelabrator North Broward, Inc. Bar. Press. (in. Hg):[29.90 Nozzle ID No: |277-1

Project No: 9281-2 Static P:(-11.0 Nozzle Diameter (D,): [0.277

Source Area (°): g4 00000 O (dry volume %}: 9,80 Probe ID No: 67-8-4

CO, (dry volume %): 10.00 Pitot Cy: E

Test Date:|6/05/03 Nz+CO (dry volume %): 80.20 Pitot Leak Check: Elpass [IFail
Start Time:|09:46
Stop Time:|11:51 H20 (condensate, mlor gm): 514.7 Meter Box ID. No:[61-11

Leak Rate Before:|0.003 om  |@15"Hg H20 (silica, g): 17.1 Meter AH@:(1.75610

Leak Rate After:|0.002 cfm @8"Hg Actual Moisture (%): 24.29 Meter Yy:{1,00510
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 minkread AP, AH (def) Ts Tenin T (calculated) (calculated) (calculated)
0.0 (in. H,0) | (in. H;0) 461.12 (°F) CF) (°F) (vin. H,0) ") (%)
1-01 5.0 0.21 0.61 463.54 304 85 85 0.46 243 114.2*
1-02 10.0 0.20 0.58 465.66 304 87 85 0.45 212 102.1
1-03 15.0 0.36 1.00 468.42 298 87 86 0.60 276 98.7
1-04 20.0 0.46 1.30 471.66 305 90 86 0.68 3.24 102.8
1-05 25.0 0.56 1.60 475.26 305 92 87 0.75 3.60 103.3
2.01 30.0 0.60 1.70 478.93 303 93 87 0.77 3.67 101.5
202 350 0.48 1.40 482.27 308 94 88 0.69 3.34 103.4
2.03 40.0 0.42 1.20 485.38 307 94 88 0.65 31 102.8
204 45.0 0.50 1.40 488.71 308 94 88 071 3.33 101.0
205 50.0 055 1.50 492,18 308 95 89 0.74 3.47 100.2
3.01 55.0 0.50 1.40 495,57 306 96 89 071 3.39 102.4
3.02 60.0 043 1.20 498.70 307 97 89 0.66 313 101.9
3-03 65.0 0.43 1.20 501.78 308 97 - 90 0.66 3.08 100.2
3-04 70.0 0.53 1.50 505.30 309 98 91 0.73 3.52 103.1
3.05 75.0 0.61 1.70 508.98 308 99 91 0.78 3.68 100.4
4-01 80.0 0.41 1.10 511.96 303 98 91 0.64 2.98 98.8
4-02 85.0 0.44 1.20 1 515.10 308 98 92 0.66 3.14 100.7
4-03 90.0 0.46 1.30 518.35 300 99 92 0.68 3.25 102.0
4-04 95.0 0.61 1.70 522.04 309 100 93 0.78 3.60 100.4
4-05 100.0 0.55 1.50 525.55 300 100 93 0.74 3.51 100.6
5-01 105.0 0.45 1.20 528.72 306 100 94 0.67 317 100.1
5.02 110.0 0.45 1.20 531.82 " 307 100 94 0.67 3.10 97.9
503 115.0 0.51 1.40 535.14 308 101 94 0.71 3.32 98.5
504 120.0 0.56 1.50 538.72 308 100 94 0.75 3.58 1015
505 125.0 0.54 1.50 542.24 307 100 94 0.73 352 1016
1.31560 81.12500 306.48000 92.88000 0.68269 81.12500

Praparad by Ciean Al Enginering Proprietary Software

$S ISOKINETIC Version 2,02 03-3003

Copytight © 2003 Clean Air Enginearing Inc.

Avg. 0K

1.3156 | 81,1250

T 3064800 ] 92.9200

S Og ok

062503 100637

Qa/QC
Date




Field Data Printout

Test Method: USEPA Method 29
Location: Unit 1 FF Outlet Analyte: Mercury
Test Run: 3
Client: Wheelabrator North Broward, Inc. Bar. Press. (in. Hg):|29.90 Nozzle ID No:|274-1
Project No: 9281-2 Static P:|-11.0 Nozzle Diameter (Dn):[0.274
Source Area (/°): g4.00000 O, (dry volume %): g 13 Probe ID No:|67-8-11
CO, (dry volume %): 10.40 Pitot Cp:[0.84
Test Date: |6/05/03 N2+CO (dry volume %): gg.47 Pitot Leak Check: Flpass []fai
Start Time:|11:51
Stop Time:|13:56 H20 (condensate, ml or gm): 490.1 Meter Box ID. No:|66-6
Leak Rate Before:|0.002 ofm  |@15"Hg H;0 (silica, ): 151 Meter AH@:|1.83410
Leak Rate After:|0.003 cfm @ 8 "Hg Actual Moisture {%): 24.33 Meter Y4:[0.98910
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point 5.0 min/read AP AH (dcf) Ts Toin Tmout (calculated) (calculated) - (calculated)
0.0 (in. H,0) | (in. H;0) 433.12 (°F) (°F) (°F) (vin. H,0) (") (%)
1-01 5.0 0.27 0.74 435.60 308 95 92 0.52 249 102.6
1-02 10.0 0.27 0.74 438.05 305 95 92 0.52 245 101.0
1-03 - 15.0 0.34 093 440.75 303 96 92 0.58 270 99.0
1-04 20.0 0.61 1.70 444 .41 310 97 93 0.78 3.66 100.6
1-05 25.0 0.52 1.40 447.80 310 100 94 0.72 3.39 100.5
2-01 30.0 0.52 1.40 451.19 306 a9 95 0.72 3.39 100.3
2-02 35.0 0.42 1.20 454.29 310 101 95 0.65 3.10 102.0
2-03 40.0 0.36 0.99 457.15 310 99 95 0.60 2.86 101.8
2.04 45.0 0.52 1.40 460.36 312 99 95 '0.72 3.21 95.3
2-05 50.0 0.63 1.70 464.11 312 100 95 0.79 3.75 101.1
3-01 55.0 0.34 093 466.95 305 100 95 0.58 284 103.6
3-02 60.0 0.44 1.20 470.05 311 99 96 0.66 3.10 99.8
3-03 65.0 0.44 1.20 473.16 312 99 96 0.66 3.1 100.2
3-04 70.0 0.55 1.50 476.60 311 99 96 0.74 3.44 99.2
‘ 3-05 75.0 0.57 1.60 480.18 311 99 96 0.75 3.58 101.4
4-01 80.0 0.40 1.10 483.17 305 100 95 0.63 299 100.6
4-02 85.0 0.36 0.99 486.07 310 101 96 0.60 2.90 103.0
4-03 90.0 0.44 1.20 489.19 311 101 a7 0.66 3.12 100.2
4-04 95.0 0.44 1.20 492.38 311 101 97 0.66 3.19 102.5
4-05 100.0 0.53 1.50 495.87 310 100 a7 0.73 3.49 102.2
5-01 105.0 0.30 0.82 498.51 308 100 a7 0.55 264 102.5
5-02 110.0 0.44 1.20 501.65 311 100 97 0.66 3.14 101.0
5-03 115.0 0.48 1.30 504.94 311 100 97 0.69 329 101.3
504 120.0 0.54 1.50 508.32 311 101 97 0.73 3.38 98.1
5-05 1250 0.51 1.40 511.89 310 100 97 0.71 3.57 106.6
Final 125.0 1.23360 78.77500 309.36000 97.30000 0.66619 78.77500
; - §25 pointé sampted™ 7+ SQRLAP. - FLtr e SR L
QC-Check: Floid Avoragos = - [ 0.6662 | 1.2336 | 78.7750 | 309.3600 | 97.3000
L Bagok: Blag.ok - Elagok | Baeokl L T iBae.ok

062503 100637

Preparad by Ciean Alf Enginoering Propriiary Sofwara
S5 ISOKINETIC Version 2,02 03-3003

QA/QC

Copyright © 2003 Claan Air Enginearing Inc. Date



WHEELABRATOR NORTH BROWARD Client Reference No: 14200357
. POMPANO BEACH, FLORIDA CleanAir Project No: 9281-3

LABORATORY DATA - F

Revision 0



Wheelabrator North Broward, Inc.

Clean Air Project No: 9281-2
Unit 1 FF Outlet

Blank Analysis

Mipg Fraction 1B Blank (pg)
Mg Fraction 2B Blank (pg)
M3ap Fraction 3A Blank (pg)
Mayp Fraction 3B Blank (ug)
Macn Fraction 3C Blank (ug)
Miciars Total Blank Amount (ug)
Run No.

Date {2003)

Start Time (approx.)
Stop Time (approx.)

Sample Analysis

Mips Fraction.1B Sample (ug)
Mg Fraction 2B Sample (ug)
Maa.s Fraction 3A Sample (ug)
Maps Fraction 3B Sample (pg)
Macs Fraction 3C Sample (pg)
Mistai-s Total Sample Amount (1g)

Allowable Blank

M1.8-atlow

Total Allowable Blank (1g)

Sample Corrected for Blank

My

Sample Corrected for Blank - Prorated Fractions

Ma1n
M2y
Mn.3a
Maas
Myac

Total Sample Amount (ug)

Fraction 18 Prorated (ug)
Fraction 2B Prorated (ng)
Fraction 3A Prorated (ug)
Fraction 3B Prorated (pg)
Fraction 3C Prorated (ug)

Prepared by Clean Air Engineering Proprietary Software
S5 Metals-1 Version 10-2002

Copyright © 2002 Clean Air Engineering Inc.

USEPA Method 29

Mercury (Hg) Laboratory Parameters

<0.1000

<0.3000

<0.2000
<0.4000
<0.4000
<1.4000

1

Jun§
07:41
09:46

0.1558
26270
<0.2000
<0.6000
0.5137
3.2765

G.0000
3.2765

0.1358
2.6270
<0.2000
<0.6000
0.5137

Jun 5
09:46
11:54

0.2538
2.5806
<0.2000
<0.7000
0.6561
3.4905

0.0000

3.4905

0.2538
2.5806
<0.2000
<0.7000
0.6561

Juns
11:51
13:56

0.1539
2.3890
<0.2000
<0.6000
0.9079
3.4508

0.0000

3.4508

0.1539
2.3890
<0.2000
<0.6000
0.9079

062503 100637



Project 9281

Run Number

U1 FF Out R1
U1 FF Out R2
U1 FF Out R3
Field Blank

Reagent Blank

Average Total
Catch ug

Front half

TOTAL ug CATCH

H202/HNO,

Empty Impinger

KMnO,  HCI
<06  0.507
<06 0520
<07  0.672

<07 0640
<06 0918
<0.6  0.898
<06 <0.4
<0.6 <0.4
<0.4 <0.4
<0.4 <0.4




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

Project Number: 9281

4

Mercury

EPA Method 29 Analysis

~Analytical Report
1832

f Element One, Inc.
{ 5022-C Wrightsville Av., Wiimington, NC 28403
{ 910-793-0128 FAX:910-792-6853 e1lab@hotmail.com




| have reviewed the following data for completeness,
accuracy, adherence to method protocol, and compliance
with quality assurance guidelines.

Quality assurance review by Bruce Hawks

[/ jﬂv é/af/é}
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Summary of North Broward Mercury Analysis

H20, Empty

Average Total Front half /HNO3; Impinger KMnO,4 HCI

Run Number Catch, ug Mg Mg Mg Mg Mg
U1 FFOutR1 #1 3.28 0.14 2.65 <0.2 <0.6 0.51
#2 0.14 2.60 <0.2 <0.6 0.52
U1 FFOutR2 #1 3.49 0.25 2.61 <0.2 <0.7 0.67
#2 0.26 2.55 <0.2 <0.7 0.64
U1 FFOutR3 #1 3.45 0.16 243 <0.2 <0.6 0.92
#2 0.15 2.35 <0.2 <0.6 0.90
Field Blank #1 <0.6 <0.1 <0.3 <0.2 <0.6 <04
#2 < 0.1 <0.3 <0.2 <0.6 <04
Reagent Blank # 1 <04 <0.1 <0.3 <0.2 <04 <04
#2 <0.1 <0.3 <0.2 <04 <04

elementOne



ANALYTICAL NARRATIVE




Element One Analytical Narrative

Clean Air Engineering 11832

9281 1JJ, KJJ

6/11/03 M29

Hg *| 6/16, 19, & 24/03

Summary of Analysis

The 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 0.001 pg/ml.

Analysis QA/QC

Duplicate analyses relative percent difference (RPD) and spike sample recovery data
are summarized on the following pages. 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. Nothing unusual was noticed with any of the samples or analyses.

elementOne



Mercury Duplicate Analysis RPD

Run Number Front half H;O02/HNO; EmptyImp  KMnO, HCI
U1 FF Out R1 0.3% 1.7% NA NA 2.5%
U1 FF Out R2 2.5% 2.5% NA NA 4.8%
U1 FF Out R3 - 7.4% 3.5% NA NA 2.2%
Field Blank NA NA NA NA NA
Reagent Blank NA NA NA NA NA
Mercury Spike Recoveries
Run Number Front half H,O,/HNO3 Erhpty Irhp KMnO4  HCI
U1 FFOutR3 #1 109% 101% 81% 90% 97%
#2 109% 98% 80% 89% 92%

elementOne



SAMPLE CUSTODY




4 CHAIN OF m’oov FORM @
CLIENT Wheelabrator North Broward PROJECT NO. 9281 ANALYSIS REQUESTED
17
w
PLANT Same DEPT. 66 E’ =
PROJECT MANAGER Scott Brown < o}
. . - 2 >
8 2
w Z
o Q ]
: 4
e [ g ADDITIONAL
CLEANAIR
. z ] INFORMATION
LAB NO. RUN NO. TEST LOCATION DATE SAMPLE MATRIX 3?
1 Unit 1 FF Outlet Filter ' 1 X
1 : | Front-Half 0.1N HNO3 Rinse 1 X
1 | Imp. 1,2,3 + 0.1N HNO3 Rinse 1 X
1 | Imp. 4 + 0.1N HNO3 Rinse - 1 X
1 | imp. 5,6 KMnO4+H20 Rinse 1 X
1 | imp. 5,6 HCI Rinse 1 X
I
| ' ' '
2 | Filter 1 X
2 | Front-Half 0.1N HNO3 Rinse - 1 X
2 | Imp. 1,2,3 + 0.1N HNO3 Rinse 1 X
2 | fmp. 4 + 0.1N HNO3 Rinse 1 X
2 | Imp. 5,6 KMnO4+H20 Rinse 1 X
2 v Imp. 5,6 HCI Rinse . 1 X
Relinquished by: (Signature) Date / Time Received by: (Signature) Date / Time Relinquished by: (Signature) Date / Time
B’\ADL(-VQQ&—- Clbl2c03 13°00 _
Courier: Date / Time Relinquished by: (Signature) Date/ Time jved for Anpl :i{s/bz/ / Date / Time
Special Handling Instructions This form was completed by: /8 3
( ‘& 500 West Wood Street -
Palatine, IL 60067

Forwarding Lab: Element One

S‘cott Brown

Wilmington, NC 28403

CleanAir

Signature Date

PO Number:

ENGINEERING
A_wocn-m.um

Cloan Air Engineering inc.

(800) 627-0033 ph

{847) 991-3385 fax
www.cleanair.com




CLIENT Wheelabrator North Broward

"* PROJECT NO. 9281

PLANT  Same" ~ DEPT. 66’ “g‘ .
PROJECT MANAGER Scott Brown 9’
. . : §
CLEANAIR L . o - = £ ,,:‘;’g;}‘,%%,.. :
LABNO.  RUNNO. TEST LOCATION DATE " SAMPLE MATRIX g : s
' 3 T Unitd FF Outlet e ?
3 | Front-Half 0.1N HNO3 Rinse
3 | Imp. 1,23 + 0.1N HNO3 Rinse
3 .I| Imp. 4 + 01N HNO3 anse
3 | lmp. 5,6 anO4+H20 Rinsel
3 ] Imp. 5,6 Hd-Rinse
I :
' ) ,
: 4 Filter |

Front-Half 0.1N HNO3 Rinse

Imp. 1,2,3 + 0.1N HNO3 Rinse

Imp. 4 + 0.1N HNO3 Rinse

Imp. 5.6 KMnO4+H20 Rinse

Imp. 5.6 HCI Rinse

ol

E Date / Time -
blof20p3 Rig)

Received by: (Signature)

Date / Time

N VR At

.’deanalr.cgm




CHAIN OF c’dnv FORM * R .

CLIENT  Wheelabrator NorthBroward = PROJECTNO. " 9281 | .| ... ANALYSIS REQUESTED - -

i

PLANT | Same S ' DEPT. 68

PROJECT MANAGER  Scott Brown -

. ADDITIONAL
INFORMATION

NO. OF CONTAINERS

CATION . DATE - SAMPLE MATRIX

- ORIGINAL VOLUME

CLEANAIR U
LABNO. © RUNNO. TEST LO

Hg,
Mﬁive

5 “1 Unit 1 FF Outlet Filter - : oo x

s | - | _ Front-Half 0.IN HNO3 Rinse | 1 o x

5 o Imp. 1,23 + 0.1N HNO3 Rinse IR E o

a8 : Imp.4+0.ANHNO3Rinse -~ - | 1 “ox -

: 5 R Imp. 6,6 KMnO4+H20 Rinse 1 : X

5 ST imp. 5.6 HC Rinse t 4 . : X

LEEA L .

Filter --

Trromt-Half 0.ANHNO3 Rinse | 1 -

Imp. 1,2,3 + 0.1N HNO3 Rinse 1 o X

Imp. 4 + 0.1N HNO3 Rinse'

Imp. 5,6 KMnO4+H20 Rinse’

-|Imp. 5,6 HCI Rinse.

Date / Time

i "7 Datel/Time

LDS001A_1-COC Patatine_W29, &t 2002
CopyrighiG2002 Cleen Ar Engineertng tnc.




CHAIN OF CUSTODY FORM

CLENT  Wheplabrmlnr Novin Bowad

PROJECTNO. 381- 2 ‘@ u ANALYSIS REQUESTED .
PLANT ?oW\DaMo Beaclh - EL pEPT. GG - | 9| 3. ' :
- ] - .
PROJECT MANAGER Sc_o’é Bmwh E|S
3|2
Q -z
5| @ |
CLEANAIR | R . _ R o | g o /' ADDITIONAL
LAB NO. RUN NO. __TEST LOCATION DATE SAMPLE MATRIX = <[ INFORMATION .
NA Reagent Blank 615 | 3QuartzFitters 1| Na | X |7
NA Reagent Blank 615 o 1nHNO3 30| ¥ | ¢
NA Reagent Blank 15 |pino 1 100 | x |V
NA Reagent Blank 615" |5% HNO, / 10% H,0, 1 %; x | T
NA Reagent Blank 6/5  |a%KMnO, /10% H,S0, 1| 100 | X |
NA Reagent Blank b/5  |sNHCI/DIHO 1 | 225 | X |
B L Uwd 4 BEbutled RIS e L X | .
Ble ¢ Wup 1,23 40 Moy B | X |
e . &
Blawm ¥ o Y 40,1 UNOy Ringe| ! X |
' %ﬁ:v\t \vnfs;(. \{MV\OL( AaHeo Yy ¥ i
\'nslec\,,\g lw\()S‘(’ Hel RQivnge v | 1 X
cied IF¥ ¥
Zlanv Foad WAl 04N WND, Rige| '
wsmd by: (Signature) Date / Time » Received by: (Signature) Date / Time Relinquished by: (Signature) Date / Time
Mép—;—' ‘ 16l [2c03 B oo : . . .
Courier: Date / Time Relinquished by: {Signature) Date / Time ewed for Iysu by DateITlme .
. | Special Handling Instructions ... | This form was oompleted.by:,.i
- i R o 193z‘soo WestWood Stre

 Forwarding Lab: e\e\[v%_‘- Ov~é

847) 691-3385 fax
" cleanalr com

" i . % 2 | 10S001A_S-00C Patatine 2085 July 2002
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ANALYTICAL DATA




elementOne

AIR TESTING SAMPLE SUBMISSION FORM |

Lab D # 1832

Client ID/PO#. 9281 Date Received: 6/11/03 Page: 1 of 1
.Customer: Clean Air Results Requested: 6/25/03 Time Rec:
Address: Contact: Scott Brown Rec by: BGH
Email: Via: |
Phone: Fax:

HNO3 Lot: H OZ\OO HF Lot: q\o\\z vd

ACILOt 107690

Volume Markec@/ N Volume Loss Y /@/ ?

pH < 2.0Q/N

‘| Ref. Method: 29

Sample Identification

Sample Identification

1 | North Broward Run 1 7 North Broward Run 4
2 | North Broward Run 2 North Broward Run 5
3 | North Broward Run 3 North Broward Run 6
4 | North Broward Run 3 Spike

5 | Field Blank

6 | Reagent Blank

Elements to Analyze: Hg — Only analyze sample 1-6; Archive Sample 7-9

Front Half Back Half HNO; (A) KMnO, (B) HCI (C)
SAMPLE [BV,ml | FV,ml | BV, ml| Used | FV,ml | BV, ml | FV,ml | BV, ml | FV,ml | BV, ml | FV, ml
1 el heooL |80k — | = |14 | 2eod | Shoen | (00l | 0w | Sons
2 g2 Lok | — | = 62 1610w [F00ud (Vo | |
34| Jepul gzod | — | —  |joud Mo el lysma |
5 nowld 200ud.| — | — |itlnd S80I nS \
6 eool | U 1Z0L | — | = el | /SO e 1an L \
7
8
9
Comments:

Element One, inc. Form 118 - Revision 6.0




Mercury Perkin-Elmer AAWinLab

ID # Sample_ID

TN U AN

H b bbb A A WWWWWOWLWOWWWOLUDNMNMNMMNMNDMNMDMNMNDMNDNDNDNDNDNDDAAQQQQQDAaA
O dHE WN 20 OO NOOOOGEOWON=_20 00N AEWLWN=_2ODODOONOOOG AELNDN

Calib Biank
STD1=.100ug
STD2=.200ug
STD3=.300ug
STD4=.400ug
STD5=.500ug
Reagent Blank
0.010=DL
0.200=QC STD 2
0.200=QC STD 3
0.020 =DL
REAGENT BLANK

1832-B-001

1832-B-002
1832-B-003
1832-B-004-SPK
1832-B-005
1832-B-006
0.010=DL
0.200=QC STD 2
REAGENT BLANK
1832-A-001
1832-A-002
1832-A-003
1832-A-004-SPK
1832-A-005
1832-A-006
0.010=DL
0.200=QCSTD 2
REAGENT BLANK
1832-BH-001
1832-BH-002
1832-BH-003
1832-BH-004-SPK
0.010=DL
0.200=QCSTD 2
REAGENT BLANK
1832-BH-005
1832-BH-006
0.010 = DL
0.200=QCSTD 3
0.020=DL
REAGENT BLANK
Calib Blank
STD1=.100ug
STD2=.200ug

6/17/2003
6/17/2003
6/17/2003
6/17/2003

6/17/2003

6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003

6/17/2003

6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/17/2003
6/19/2003
6/19/2003
6/19/2003

12:48:25
12:49:26
12:50:28
12:51:34
12:52:38
12:53:43
12:55:15
12:56:23
12:57:28
12:58:32
12:59:39
13:00:43
13:28:02
13:29:34
13:31:09
13:32:43
13:34:16
13:35:49
13:36:54
13:37:59
13:39:05
13:46:46
13:48:18
13:49:47
13:51:16
13:52:47
13:54:17
13:55:21
13:56:29
13:57:31
14:26:45
14:28:16
14:29:48
14:31:23
14:32:28
14:33:33
14:34:35
14:36.07
14:37:41
14:38:49
14:39:54
14:40:59
14:42:02

9:05:31

9:06:32

9:07:34

0.000534
0.014085
0.027796
0.040923
0.056473
0.069552
-0.000048
0.001281
0.027683
0.027609
0.002734
-9.03E-05
0.000209
0.00013
0.000136
0.024964
0.000176
0.000162
0.001437
0.027912
0.000105
1.82E-05
0.000175
6.72E-05
0.022524
3.12E-05
0.000141
0.001309
0.028285
0.000113
0.004586
0.004396
0.00402
0.031698
0.001353
0.028058
2.65E-05
0.000478
0.0004
0.00143
0.028272
0.002937
-9.95E-05
0.000443
0.014004
0.027399

-0.00034

0.00917
0.198509
0.197977
0.019576
-0.00065
0.001495
0.000934
0.000976

0.17898
0.001258

0.00116
0.010287
0.200151
© 0.00075

0.00013
0.001249
0.000481
0.161458
0.000223
0.001011

0.00937
0.202832
0.000808
0.032838
0.031471
0.028784
0.227356
0.009684
0.201196

0.00019
0.003418
0.002863
0.010233
0.202736
0.021025
-0.00071

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

1-0.00034 mg/L

0.00917 mg/L
0.198509 mg/L
0.197977 mg/L
0.019576 mg/L
-0.00065 mg/L
0.089703 mg/L
0.065376 mg/L
0.058538 mg/L
10.73879 mg/L
0.075471 mg/L
0.046404 mg/L
0.010287 mg/L
0.200151 mg/L

0.00075 mg/L
0.002599 mg/L
0.024988 mg/L
0.009626 mg/L
3.229151 mg/L
0.004464 mg/L
0.020222 mg/L

0.00937 mg/L
0.202832 mg/L
0.000808 mg/L
2.627031 mg/L

2.58063 mg/L
2.389036 mg/L
18.87056 mg/L
0.009684 mg/L
0.201196 mg/L

0.00019 mg/L
0.102537 mg/L
0.083031 mg/L
0.010233 mg/L
0.202736 mg/L
0.021025 mg/L
-0.00071 mg/L

mg/L
mg/L
mg/L

Sam_Date Sam_Time Mean_Sig Mean_ST Mean_SA Units Wt

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Dilu

600
700
600
600
600
400
400
400
400
200.
200
200
200
200
200
200
200
200
800
820
830
830
830
830
830
300
290
290
290
290
290



ID # Sig 1

1
4
5
6
7
8
9
10

11
12
13
14
15
16
17
18
19
20
21

®

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
61
43
44
45
46

0.0005335
0.01408514
0.02779602
0.04092301
0.05647348
0.06955246
-0.0000753
0.00128101
0.02768342
0.02760936
0.00273449
-0.0000903
0.00020787
0.0001579
0.00018375
0.02498496
0.00013001
0.00013435
0.00143714
0.02791198
0.00010471
0.0000747
0.0002082
0.00007223
0.02269532
-0.0000285
0.00016653
0.00130898
0.02828522
0.00011281
0.00462553
0.00444957
0.00408975
£ 0.0320886
0.00135286
0.02805752
0.00002653
0.00049456
0.00038044
0.00142951
0.02827185
0.00293686
-0.0000995
0.00044291
0.01400434
0.02739905

Std_U 1

-0.0005396
0.00916968
0.19850877
0.19797674
0.01957578

-0.0006465
0.00148786
0.00113025
0.00131527

0.1791269
0.00093059
0.00096168
0.01028739
0.20015072

0.0007495
0.00053468
0.00149023

0.000517
0.16268684

-0.0002042
0.00119197
0.00936989
0.20283219
0.00080751
0.03311752
0.03185732
0.02928041
0.23016415
0.00968403
0.20119628
0.00018992
0.00353998
0.00272311
0.01023272
0.20273608
0.02102474

-0.0007122

Smp_U 1

-0.0005396
0.00916968
0.19850877
0.19797674
0.01957578
-0.0006465
0.08927194
0.07911777
0.07891631
10.7476142
0.05583587
0.03846722
0.01028739
0.20015072
0.0007495
0.01069379
0.02980465
0.01034
 3.25373695
-0.0040849
0.02383954
0.00936989
0.20283219
0.00080751
2.64940202
2.61230058
2.43027476
19.1036246
0.00968403
0.20119628
0.00018992
0.10619957
0.07897025
0.01023272
0.20273608
0.02102474
-0.0007122

Sig 2

-0.0000206

0.00020987
0.00010305
0.00008885
0.024944
0.00022145
0.0001898

-0.0000383

0.0001409
0.00006226
0.02235283

0.00009089
.0.00011598

0.00454744
0.00434171
0.00395099
0.03130727

0.00046045
0.00041956

Std_ U 2

-0.0001477

0.0015022
0.0007376

0.000636
0.1788328
0.0015851
0.0013585

-0.0002748
0.0010085

0.0004456

0.1602282
0.0006506
0.0008302

0.0325583
0.0310849
0.0282867
0.2245482

0.0032958
0.0030031

Smp_U 2

-0.0001477

0.0901337
0.0516334

0.03816
10.729966
0.0951061
0.0543407

-0.0054967
0.0201704
0.0089126

3.204564
0.0130122
0.0166037

2.6046606
2.5489593
2.3477979

18.6375

0.0988745
0.0870911



Mercury Perkin-Elmer AAWinLab

ID # Sample_ID

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
- 62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

STD3=.300ug
STD4=.400ug
STD5=.500ug
Reagent Blank
0.010=DL

0.200 =QC STD 2
0.200=QC STD 3
0.020 = DL
REAGENT BLANK
1832-FH-BLK
1832-FH-BLK-SPK
0.010=DL
0.200=QC STD 2
REAGENT BLANK
1832-FH-001
1832-FH-002
1832-FH-003
1832-FH-004-SPK
1832-FH-005
0.010=DL
0.200=QC STD 2
REAGENT BLANK
1832-FH-006
0.010=DL
0.200=QC STD 2
REAGENT BLANK
1832-C-001
1832-C-002
1832-C-003
1832-C-004-SPK
1832-C-005
1832-C-006
0.010=DL
0.200=QC STD 2
Reagent Blank
Calib Blank
STD1=.100ug
STD2=.200ug
STD3=.300ug
STD4=.400ug
STD5=.500ug
Reagent Blank
0.010=DL
0.200=QC STD 2
0.200=QC STD 3
0.020 = DL

6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/19/2003
6/24/2003
6/24/2003
6/24/2003
6/24/2003
6/24/2003
6/24/2003
6/24/2003
6/24/2003
6/24/2003
6/24/2003
6/24/2003

9:08:37
9:09:41
9:10:49
9:12:21
9:13:25
9:14:30
9:15:34
9:16:40
9:17:47
10:08:49
10:10:20
10:11:24
10:12:29

10:13:31-

10:22:47
10:24:21
10:25:59
10:27:34
10:29:05
10:30:07
10:31:12
10:32:15
10:33:47
10:48:30
10:49:38
10:50:40
11:12:02
11:13:36
11:15:07
11:16:39
11:18:12
11:19:45
11:25:29
11:26:33
11:29:12
14:47:28
14:48:28
14:49:30
14:50:34
14:51:38
14:52:46
14:54:18
14:55:21
14:56:26
14:57:31
14:58:37

0.040599
0.055286
0.071994
1.99E-05
0.001352
0.027658
0.02805
0.002796
9.9E-07
-6.2E-06
0.027946
0.001413
0.028223
1.17E-05
0.001852
0.003464
0.002099
0.03226
0.000178
0.001474
0.027989
6.27E-05
6.06E-05
0.001446
0.028028
0.000173
0.001751
0.002237
0.003209
0.002967
0.000653
0.000511
0.001396
0.028962
8.88E-05
0.000988
0.015011
0.030386
0.047784
0.062101
0.076884
-2.84E-05
0.001437
0.029446
0.030379
0.002926

0.000146
0.009919
0.200351
0.203149
0.020491
7.31E-06
-4 6E-05
0.202407
0.010365
0.20439
8.6E-05
0.01358
0.025376
0.01539
0.233183
0.001307
0.01081
0.202719
0.00046
0.000445
0.010605
0.202999
0.001269
0.012842
0.016401
0.023513
0.021744
0.00479
0.003747
0.010241
0.209668
0.000652

-0.00019
0.009515
0.192504
0.198523
0.019359

mg/L

mg/L

mg/L

0.000146 mg/L
0.009919 mg/L
0.200351 mg/L
0.203149 mg/L
0.020491 mg/L
7.31E-06 mg/L
-0.00046 mg/L
5.060171 mg/L
0.010365 mg/L
0.20439 mg/L
8.6E-05 mg/L
0.135796 mg/L
0.253763 mg/L
0.153903 mg/L
2.33183 mg/L
0.013069 mg/L
0.01081 mg/L
0.202719 mg/L
0.00046 mg/L
0.004446 mg/L
0.010605 mg/L
0.202999 mg/L
0.001269 mg/L
0.513667 mg/L
0.656059 mg/L
0.940531 mg/L
0.869755 mg/L
0.191588 mg/L
0.149883 mg/L
0.010241 mg/L
0.209668 mg/L
0.000652 mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

-0.00019 mg/L
0.009515 mg/L
0.192504 mg/L
0.198523 mg/L
0.019359 mg/L

Sam_Date Sam_Time Mean_Sig Mean_ST Mean_SA Units Wt

Dilu

100
100
100
100
100
100
100
100
100
100

- 100

100
100
100
600
600
600
400
400
400
400
400
400



ID # Sig 1

47

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

®

70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

¢

89
90
91
92

0.04059904
0.05528628
0.07199438
-0.0000562
0.00135247
0.02765815
0.02804954
0.00279584
0.00000099
-0.0000195
0.02821795
0.00141334

0.0282232
0.00001172
0.00185489
0.00342039
0.00217708
0.03227267
0.00021606
0.00147403
0.02798942
0.00006274
0.00004434
0.00144604
0.02802849
0.00017291
0.00172959
0.00229133
0.00322883

0.0029797
0.00064089
0.00051825
0.00139641
0.02896195
0.00009548

0.0009882
0.01501071
0.03038553

0.0477837
0.06210067
0.07688407
-0.0000451
0.00143737
0.02944586
0.03037921
0.00292638

Std_U 1

-0.0004125
0.00991903
0.200351
0.20314895
0.02049078
0.00000731
-0.0001437
0.20435264
0.01036521
0.20439013
0.00008602
0.01360059
0.02506069
0.01596049
0.23327465
0.00158548
0.01080998
0.20271929
0.00046042
0.00032541
0.01060484
0.20299853
0.00126887
0.01268261
0.01679723
0.02365929
0.02183634
0.00470187
0.00380241
0.01024111
0.20966772
0.0007007

-0.0002991
0.00951503
0.19250358
0.19852329
0.01935901

Smp_U 1

-0.0004125
0.00991903

0.200351
0.20314895
0.02049078
0.00000731
-0.0014377
5.10881606
0.01036521
0.20439013
0.00008602
0.13600593
0.25060692
0.15960495
2.33274655
0.01585487
0.01080998
0.20271929
0.00046042
0.00325414
0.01060484
0.20299853

Sig 2

0.00009596

0.00000714
0.02767355

0.00184915

0.0035067
0.00202137
0.03224693
0.00014013

0.00007683

0.00126887 -

0.50730472
0.67188948
0.94637175

0.8734539
0.18807502
0.15209662
0.01024111
0.20966772

0.0007007

-0.0002991
0.00951503
0.19250358
0.19852329
0.01935901

0.00177301
0.00218325
0.00318891
0.00295443
0.00066483
0.00050317

0.00008216

-0.0000116

Std_U 2

0.0007042

5.242E-05
0.2004611

0.0135585

0.025692
0.0148201
0.2330914
0.0010283

0.0005638

0.0130007
0.0160057
0.0233672
0.0216514
0.0048775
0.0036918

0.000603

-0.0000774

Smp_U 2

0.0007042

0.0005243
5.0115267

0.1355854
0.2569199
0.148201
2.3309136
0.0102832

0.0056383

0.5200289
0.6402286
0.9346898
0.8660558
0.1951011
0.1476703

0.000603

-0.0000774



Mercury Perkin-Elmer AAWinLab

ID # Sample_ID Sam_Date Sam_Time Mean_Sig Mean_ST Mean_SA Units Wt Dilu
93 REAGENT BLANK 6/24/2003 14:59:44 0.000143 0.00095 0.00095 mg/L.

94 1832-C-003 6/24/2003 15:04:14 0.003432 0.022698 0.907907 mg/L 10 400
95 1832-C-004-SPK 6/24/2003 15:05:46 0.03243 0.211733 8.469327 mg/LL. 10 400
96 0.010=DL 6/24/2003 15:16:13 0.001604 0.01062 0.01062 mg/L 10 500

97 0.200=QC STD 2 6/24/2003 15:17:18 0.028714 0.187778 0.187778 mg/. 10 500
98 REAGENT BLANK 6/24/2003 15:18:20 5.91E-05 0.000391 0.000391 mg/l. 10 500



ID # Sig 1
93  0.00014338

Q 0.00346886
0.03310248

96 0.00160447

97  0.02871362

98  0.00005909

Std_U 1

0.00094972

0.02294213
0.21605862
0.0106204
0.18777752
0.0003914

Smp U1 Sig 2 Std U2 SmpU 2
0.00094972 _ -
0.91768542 0.00339483 0.0224532 0.8981291
8.64234489 0.03175816 0.2074077 8.2963084
0.0106204
0.18777752
0.0003914



WHEELABRATOR NORTH BROWARD Client Reference No: 14200357
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Site Name:

UNIT1

Da‘reraging Type: 15m

Date
06/05/03

Time

00:
00:
00:
00:
0l:
01:
01:
01:
02:
02:
02:
02:
03:
03:
03:
03:
04:
:15
:30

04
04

04:
05:
05:
05:
05:
06:
06:
06:
06:
07:
:15

07

07:
07:
08:
08:
08:
08:
09:
09:
09:
09:
10:
10:
10:
10:
11:
11:
11:
11:
12:
12:

00
15
30
45
00
15
30
45
00
15
30
45
00
15
30
45
00

45
00
15
30
45
oo
15
30
45
00

30
45
00
15
30
45
00
15
30
45
00
15
30
45
00
15
30
45
00
15

STMRPT 1
(KLB/HR )
170.7
175.1
176.7
176.7
178.3
182.7
181.6
170.5
176.2
181.7
185.7
187.3
183.6
184.0
184.7
185.7
185.2
185.8
185.1
184.2
181.4
178.6
148.8
165.9
181.2
186.6
187.4
185.8
183.5
180.5
184.6
185.9
184.4
184.4
186.4 K\M\\
182.8
183.2
184.2
184.4
183.3
183.2
184.6
185.6
184.7
181.6 ({M\’)/
182.9
184.1
182.8
-
184.7

184.3
]

Plant Name: NBWD
General Average Report
Reporting Period: 06/05/2003 to 06/05/2003

Page:

Time of Report: 06/09/03 08:32

Rolling Average Interval:

1

1



Plant Name: NBWD Page: 2
General Average Report
Reporting Period: 06/05/2003 to 06/05/2003
Site Name: UNIT1 ' ’ i
e ) Time of Report: 06/09/03 08:32

Data Averaging T : 15m
ging Type Rolling Average Interval: 1

STMRPT_1 ‘

Date Time (KRLB/HR )
06/05/03 12:30 184.6
12:45 183.6
13:00 184.3
13:15 185.4 Q\M\’B
13:30 184.3
13:45 184.0
14:00 182.7
14:15 185.1
14:30 186.1
14:45 185.4
15:00 183.4
15:15 183.2
15:30 ) 181.7
15:45 184.7
16:00 185.0
16;15 183.1
16:30. 183.0
16:45 174.6
17:00 172.3
17:15 182.2
17:30 183.9
17:45 183.9
18:00 182.8
18:15 184.2
18:30 183.5
18:45 178.9 .
19:00 181.0 R
19:15 182.2
19:30 184 .4
19:45 183.2
.20:00 184.7
20:15 185.3
20:30 181.1
20:45 159.0
21:00 164.1
21:15 162.1
21:30 165.2
21:45 173.3
22:00 177.1
22:15 178.3
22:30 182.0
22:45 181.4
23:00 181.9
23:15 184.2
23:30 184.5
23:45 185.4
Average = e, T
Geometric Avg. = 181.1
Maximum = 187.4
Minimum = 148.8
Possible Values = 96
Included Values = . 96 .
Total = 17399.8 .
* - excluded values (missing, 0OC, invalid, suspect)

< - missing



