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U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)  
CERTIFICATION OF CONFORMITY

PURSUANT TO 40 CFR PART 60 SUBPARTS AAA AND QQQQ 
2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW 

RESIDENTIAL HYDRONIC HEATERS AND FORCED-AIR FURNACES 

Disclaimer: The statutory provisions and the EPA regulations described in this document contain legally binding requirements.  This 
document is not a substitute for those provisions or regulations, nor is it a regulation itself.  In the event of a discrepancy, please 
refer to 40 CFR PART 60 Subparts AAA AND QQQQ, Sections 60.533(b) and 60.5475(b).  This document may be revised periodically 
without public notice.  If you have additional questions, please contact Rafael Sanchez at 202-564-7028 or via email at 
sanchez.rafael@epa.gov. 

GENERAL INFORMATION

Manufacturer’s Name: 

MF Fire, Inc. 
Heater Type 
(Circle One): 

Adjustable Burn Rate 
Wood Heater 

Pellet  
Stove 

Single Burn  
Rate Heater 

Hydronic
Heater 

Forced Air 
Furnace Other: 

Hydronic Heater 
Type (Circle ALL 
that apply): 

Full Storage Partial Storage Indoor Outdoor Other: 

Forced-Air 
Furnace Type 
(Circle One): 

Small (less than 65,000 BTU/hr heat 
output) Large (greater than 65,000 BTU/hr 

heat output) Other: 

Fuel Tested: Crib Pellet Cordwood Wood Chips Other: 

Model Name(s) (as it appears on test report): 
NOVA 

Model Number(s) (as it appears on test report): 
Same As Model Not Above 

Catalyst:  Yes__X___ No_______ 

Mailing Address: 
1400 Greenmount Ave. Suite B04 

Street Address: 
1400 Greenmount Ave. Suite B04 

City:
Baltimore 

State: 
MD

ZIP Code: 
21202 

Phone: 
1-855-MFFIRE-1 

Fax 
Not Available 

Web Site: 
www.mffire.com 

Address of Manufacturer: 
1400 Greenmount Ave. Suite B04 

City:
Baltimore 

State 
MD

ZIP Code: 
21202 

EPA APPROVED THIRD PARTY CERTIFIER  

Authorized Representative(s): 
Robert J. Zimmerman Jr.  

Company:
UL LLC 

Phone: 
847-664-3129

E-mail:
Robert.J.Zimmermanjr@ul.com 

Fax: 
847-272-8129

City:
Northbrook 

State: 
IL 

ZIP Code: 
60062 

Position: 
Senior Staff Engineering Associate 
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U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)  
CERTIFICATION OF CONFORMITY

PURSUANT TO 40 CFR PART 60 SUBPARTS AAA AND QQQQ 
2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW 

RESIDENTIAL HYDRONIC HEATERS AND FORCED-AIR FURNACES 

Disclaimer: The statutory provisions and the EPA regulations described in this document contain legally binding requirements.  This 
document is not a substitute for those provisions or regulations, nor is it a regulation itself.  In the event of a discrepancy, please 
refer to 40 CFR PART 60 Subparts AAA AND QQQQ, Sections 60.533(b) and 60.5475(b).  This document may be revised periodically 
without public notice.  If you have additional questions, please contact Rafael Sanchez at 202-564-7028 or via email at 
sanchez.rafael@epa.gov. 
Report Number:   
1801V2 

Date(s) of Tests: 
March 5, 2018 thru March 12, 2018 

Date of Report: 
April 10, 2018 

Quality Assurance Plan included?: 
Yes __X___  No____________ 

Wood Heater/Hydronic 
Heater/Forced-Air Furnace 
Application Included:  
Yes ____X___  No____________ 

Remarks: 

Affected Source Data Summary 

This affected source has been tested to (select one): 
_____2015 NSPS particulate matter emissions limit of 4.5 g/hr 

__X___2020 NSPS particulate matter emissions limit of 2.0 g/hr (2.5 g/hr if cordwood) 
Wood Burning Heater Hydronic Heater Forced-Air Furnace 

Weighted particulate emission average of 
__3__ test runs: _1.93_ grams per hour 

Maximum Output Rating:________ 

Weighted particulate emission average: 
_______ Lbs/MMbtu output 

Particulate emission average: _____ 
Lbs/MMbtu output 

Weighted average HHV efficiency of 
___3__ test runs: __70.6__% 

Annual Efficiency Rating:_________ Overall thermal efficiency (HHV): _____% 

 Particulate Emissions:_______________ Overall Delivered Heat Efficiency: ____% 

AFFIRMATIONS 

! The above-named affected source has been tested by a laboratory qualified to test and report on the 
emissions of this type of product under 40 CFR Part 60, Standards of Performance for New Residential 
Wood Heaters, New Residential Hydronic Heaters and Forced-Air Furnaces (2015 Standards). 

! The Test Report No.__1801V2   _, prepared by __Kelli O’Brien_______ and dated __April 10, 2018__, has 
been reviewed by __Robert J. Zimmerman Jr.____ and was found to be complete and to have used the 
correct procedures in accordance to the 2015 Standards.   

! The emissions levels listed in the test report and listed above comply with the relevant particulate matter 
limits established by the 2015 Standards. 

! The model listed above was tested using the following Test method(s):__28R, ASTM E2515, and CSA 
B415.1-10__. 

! The permanent label and owner's manual meet the requirements of 40 CFR § 60.536 and/or § 60.5478. 

! The above-named manufacturer, on the effective date of this certificate, was operating under a quality 
assurance plan, per 40 CFR § 60.533(m) and/or § 60.5475(m), that has been reviewed and approved by 
___Robert J. Zimmerman Jr.___ 

! The above-named manufacturer has contracted _______UL LLC___ to conduct regular (at least annual) 
unannounced audits of the manufacturing facility, affected source, and quality assurance plan pursuant to 
40 CFR § 60.533(m) and/or § 60.5475(m). 
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U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)  
CERTIFICATION OF CONFORMITY

PURSUANT TO 40 CFR PART 60 SUBPARTS AAA AND QQQQ 
2015 STANDARDS OF PERFORMANCE FOR NEW RESIDENTIAL WOOD HEATERS, NEW 

RESIDENTIAL HYDRONIC HEATERS AND FORCED-AIR FURNACES 

Disclaimer: The statutory provisions and the EPA regulations described in this document contain legally binding requirements.  This 
document is not a substitute for those provisions or regulations, nor is it a regulation itself.  In the event of a discrepancy, please 
refer to 40 CFR PART 60 Subparts AAA AND QQQQ, Sections 60.533(b) and 60.5475(b).  This document may be revised periodically 
without public notice.  If you have additional questions, please contact Rafael Sanchez at 202-564-7028 or via email at 
sanchez.rafael@epa.gov. 

__Robert J. Zimmerman Jr. – Senior Staff Engineering Associate__ 
Print Name and Title 

____Robert J. Zimmerman Jr.____________ 
Signature of Authorized Third-Party Representative 

____April 24, 2018____________ 
Date

This is a certification of conformity to certify that the bearer 
has successfully completed the requirements pursuant to the 
2015 Standards.  

Third-party EPA approval expiration date:___2020-11-12___ 

V1 5.19.16 

Remarks:   
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3% $44(5-6(/%%
MF Fire contracted ClearStak, LLC to perform emissions and efficiency testing of the single burn rate 
stove, Nova, in accordance with U.S. EPA’s 40 CFR 60 subpart AAA, of Standards of Performance for 
New Residential Wood Heaters, New Residential Hydronic Heaters and Forced Air Furnaces (NSPS). The 
average PM emissions for two test runs was 1.93 g/hr., which falls below the NSPS Step 2 PM emission 
limit of 2.0 g/hr. An average results summary can be found in Table 1. All test results apply solely to the 
wood stove, Nova. This test report shall not be reproduced, except in full, without the written approval of 
MF Fire and ClearStak, LLC. 

=';,$!FQ!%.77'#:!/$R.,&R!

 

 

 

 

 

 

 

 

 

 

 

 
Kelli O’Brien 
Lab Manager  
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1% Affidavit%===============================================================================================================================%((%
2% Table of Contents%================================================================================================================%(((%
3% List of Figures%=====================================================================================================================%(6%
4% List of Tables%========================================================================================================================%6%
5% Acronyms and Abbreviations%===============================================================================================%6(%
1% Introduction%=========================================================================================================================%3%
2% Appliance Identification%========================================================================================================%7%
3% Test Arrangements and Set-Up%=============================================================================================%>%
4% Operation Procedure%==========================================================================================================%3?%
5% Results and Data Summary%=================================================================================================%37%
6% Quality Control and Assurance Procedures and Results%=======================================================%3>%
7% Statement of Uncertainty%====================================================================================================%3@%
8% References%==========================================================================================================================%3A%
9% Appendices%=========================================================================================================================%3B%
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Figure 1. Primary and Secondary Air!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!I%
Figure 2. Stove Profile!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!O%
Figure 3. Stove installed on scale installed on test stand!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!N%
Figure 4. PM sampling locations!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!G%
Figure 5. Firebox volume!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!K%
Figure 6. Test fuel crib example!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!K%
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Table 1. Summary Results!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!**%
Table 2. Identifies the appliance to be tested.!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!I%
Table 3. Key Instrumentation List!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!P%
Table 4. Emissions Summary A!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!FI%
Table 5. Emissions Summary BQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!FI%
Table 6. Testing Laboratory Conditions!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!FI%
Table 7. Sampling Conditions!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!FM%
Table 8. Average Surface Temperature!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!FM%
Table 9 Average Catalyst Temperatures!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!FM%
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Appliance   Customer system 
ASTM   American Society for Testing and Materials 
Btu   British thermal unit 
CO   Carbon Monoxide 
CSA   Canadian Standards Association 
EPA   Environmental Protection Agency 
g/hr   grams, grams per hour  
HHV   Higher heating value 
MC Moisture content  
NSPS Standards of Performance for New Residential Wood Heaters New 

Residential Hydronic Heaters and Forced-Air Furnaces, 2015. 
PM   Particulate matter 
ppm   Parts per million 
SLM   Stack loss method 
U.S.   United States 
 
!



ClearStak, LLC 
CSL-00010 1801V2 April 10, 2018 FRM-000021 v1 

 F!

3% J;/):5EG/(:;%%
!

3=3% KE)L:<*%
MF Fire contracted with ClearStak, LLC to perform U.S. EPA certification testing on the wood stove, Nova, 
a single burn rate wood stove, per subpart AAA of 40 CFR 60 for wood stoves of the revised Standards of 
Performance for New Residential Wood Heaters, New Residential Hydronic Heaters and Forced-Air 
Furnaces (NSPS).  

3=7% 8M*%$<<(D;I*;/%
The assignment was to measure particulate matter (PM) and efficiency at a single burn rate of the free-
standing Nova wood stove. PM emissions are measured in a dilution tunnel and determined using ASTM 
E2515-11. The stove was operated according to Method 28R, which incorporates ASTM E2780, and was 
fired according to the customer’s written instructions. Efficiency was determined using CSA B415.1-10. 

3=C% 8*</%N;6():;I*;/%
ClearStak’s emissions and efficiency testing laboratory is located at 99 Canal Street in Putnam, CT 06260, 
236 ft. above sea level. Gravimetric analysis is performed at ClearStak’s laboratory located at 479 Tolland 
Turnpike, Willington 06279, 689 ft. above sea level. 
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The Nova stove is a free standing single burn rate wood burning stove that uses natural draft for air flow 
and a catalyst for emission reduction. Primary air is vented from the back of the stove through two 2.50 in. 
x 0.50 in. rectangular openings. Primary air is then transferred through a U-shape square tube where it is 
heated and then forced downward into the firebox by the door. Secondary air is drawn from the back of the 
stove through a 5-7/8 in. x 0.50 in. rectangular opening and four 0.50 in. diameter holes. Secondary air is 
forced downward into the firebox through an array of exit holes, 0.25 in. in diameter. The primary and 
secondary air openings from the back of the stove is depicted in Figure 1.  Air flow schematic can be found 
in appliance drawings in Appendix A.  

 

"*+.#$!FQ!3#*7'#:!'()!%$B1()'#:!J*#!

Nova was delivered to the ClearStak emissions testing facility by MF Fire representatives, Taylor Myers 
and Ryan Fisher on February 6th, 2018. See Table 2 for appliance identification and Figure 2 for stove 
images. 

=';,$!IQ!S)$(&*5*$R!&T$!'44,*'(B$!&1!;$!&$R&$)Q!

 Appliance Identification 

Appliance Free standing single burn rate wood stove 

Manufacturer MF Fire, 1400 Greenmount Ave., Suite B04, 
Baltimore, MD 21202 

Customer Contact Taylor Myers, Taylor@MFFire.com 

Model Nova 
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Automated Control System No, manual ignition 

Serial Number Model #002 

Date of Appliance Arrival February 6th, 2018 

ClearStak Test Identification CSL-00010 

Condition New, prototype  

Aging Date February 6th – February 28th, 2018, minimum 
50 hours for catalyst 

Testing Period Three tests performed between March 5th – 
March 12th 2018 

Catalyst Yes, rectangular catalyst, H = 2.5 in., D = 2.0 
in., W = 13 in.  

Heat Exchanger Blower No 

Firebox volume Usable firebox volume 1.63 ft3 

Outer Dimensions H = 24 in., W = 24 - 3/8 in., D = 21- 7/8 in. 

Overall Weight 303.20 lbs. 
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7=3% J;4:)I-/(6*%&-/*)(-,%/:%9*%.ELL,(*5%
Written instructions from the customer was supplied and attached to this report in the Appendices. See 
Appendix A for the customer written instructions and appliance drawings.  
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The appliance was assembled by MF Fire representatives, Taylor Myers and Ryan Fisher on February 6th, 
2018 in the ClearStak lab. The stove was operated by ClearStak test technicians according to procedures 
described in the customer’s written instructions and required test methods, Method 28R and CSA B415.1-
10. 

The appliance was placed in the center of a floor scale and positioned under the hood of the dilution tunnel 
as per ASTM E2515. A 6 in. diameter single wall black steel pipe was mounted to the flue exit of the stove 
and extended upward 8 ft.  into an 8 in. diameter double wall insulated Class A floating chimney pipe for a 
total height of 15 ft. above the upper surface of the floor scale.  

The dilution tunnel has a 12 in. diameter horizontal mixing section and a vertical 8 in. diameter sampling 
section. The flow rate in the dilution tunnel was maintained at a constant flow rate throughout the test cycle 
by using an inducer fan at a fixed frequency of 16 Hz. Samples of the dilution tunnel flow stream were 
extracted from the center of the 8 in. diameter section of the dilution tunnel using a dry gas meter at a 
constant flow rate and drawn through two 47 mm. glass fiber filters. 

K-type and J-type thermocouples were positioned per Method 28R, CSA B415.1-10, and ASTM E2515 for 
measuring surface temperatures, gas temperatures, and room temperature. Thermocouples measuring 
surface temperature were placed in sheaths welded centrally on five surfaces of the stove.  

C=3% J;</)EI*;/-/(:;%
The following is a list of key instrumentation used for testing, Table 3. Some of these instruments and their 
locations are labeled in Figure 3 and Figure 4. Calibration records on instrumentation used can be found in 
Appendix B, submitted electronically.  

=';,$!MQ!>$:!S(R&#.7$(&'&*1(!C*R&!

Part Manufacturer P/N ED # 
Ambient Sampler Gallus 2000 AS-1 
Analytical Balance Ohaus AR2140 AB-1 
Anemometer Dwyer Instruments 24A466 AN-1 
Balance Calibration 
Weights Troemner  100 g – 2 mg Class 1 BCW-1 
Barometer 1 Cole Parmer EW-99760-50 BR-1 

Data logger 
Environmental Systems 
Corporation 8832 DL-1 

Display (unit) Sartorius MIS2UR-V2 DU-2 

Front Half Filter Holder Tefzel 410-21-47 

FF-
01,03,04,05,07,08,12,14, 
17,18,20,21, 
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Gas Analyzer 1  Thermo-Scientific 60i GA-1 
Gas Analyzer 2 SIEMENS  Ultramat 23 GA-2 
Humidity Gauge 2 Control Company 4096 HG-4 
Inclined Manometer Dwyer 115 MN-1 
Isokinetic Stack 
Sampler 1 

Graseby Nutech (Thermo 
Scientifc)  2010A  SS-1 

Isokinetic Stack 
Sampler 2 

Graseby-Anderson 
(Thermo Scientific) 2010A  SS-2 

J Type Thermocouple Omega TT-J-24-SLE-50  A23-1 

K Type Thermocouple Omega KQIN-18U 

A07-1, A24-1, A25-1, 
A26-1, A27 -1, A28-1, 
A29-1, A32-1, A33-1, 
A34-1, A35-1, A36-1 

Pitot Tube 1 Dwyer Instruments 160F PT-1 
Scale  Sartorius CAPP1U-1000HH-LU SWT-1 
Scale Calibration 
Weight Unit Troemner 2 Kg Class F SWU-1 
Stopwatch  Fisher Scientific 14-649-50 SW-8,9 
Tape Measure Starrett KTX12-12-N TM-3 
Tunnel Blower Cincinnati Fan WAF/HTF - 12 TB-1 
Wood Moisture Meter 2 Delmhorst J-2000 WMM-2 



ClearStak, LLC 
CSL-00010 1801V2 April 10, 2018 FRM-000021 v1 

 N!

 

 

"*+.#$!MQ!%&12$!*(R&',,$)!1(!RB',$!*(R&',,$)!1(!&$R&!R&'()!



ClearStak, LLC 
CSL-00010 1801V2 April 10, 2018 FRM-000021 v1 

 G!

 

"*+.#$!OQ!39!R'74,*(+!,1B'&*1(R!

C=7% 8*</%'E*,%%
The test fuel used was a Douglas Fir dimensional lumber, grade 2 or better, at an average of 19-25 % 
moisture content. The crib(s) comprised of three 2” x 4” and two 4” x 4” pieces. The fuel loading density 
for a wood stove is 7.0 lbs./ft3 +/- 0.7 lbs./ft3. The weight of a full test crib was determined to be 11.44 lbs. 
+/- 1.141 lbs. based on a firebox volume of 1.63 ft3, as shown in the sketch provided in Figure 5.  The test 
fuel charge piece lengths were all 14.50 in., which closely approximates 5/6th the dimensions of the firebox 
length and were arranged in parallel to the longest firebox dimension.   Figure 6 demonstrates an example 
of the test fuel crib used for testing. Refer to Appendix C for detailed fuel analysis per test run.  
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Testing procedures follow the test methods: Method 28R, ASTM E2780, CSA B-415.1-10, ASTM E2515-
11 and methods referenced within. 

All test preparation and measurements were conducted by personnel of the laboratory responsible for the 
submission of the test report. 

F=3% ";<(/*%K*)<:;;*,%-;5%Q:,*<%
Kelli O’Brien: Lab Manager, Test Technician 

Brian Vinal: Test Technician 

F=7% "9<*)6*)<%
There were no representatives of MF Fire physically present during certification testing, however, the 
customer was able to view temperature and gas data live through mobile/web Kelvin application.  

F=C% .-IL,(;D%%
Two dual filter dry sampling train systems were used in collecting particulate samples from the dilution 
tunnel. Two sampling trains collected particulate from an 8 in. diameter dilution tunnel and one sampling 
train collected particulate from ambient air. All particulate sampling conditions were in compliance with 
ASTM E2515-11 and collected every 10 minutes. At the end of each test run, filters were removed from 
their housings; filters were desiccated for 24 hours, and then weighed to a constant weight per ASTM 
E2515-11 section 10. Front half probe assemblies were rinsed with acetone, with help of a Teflon brush, 
and dried down in clean beakers and weighed to a constant weight per ASTM E2515 and EPA Method 5. 
Other sampling and analytical procedures used followed EPA Methods 1,2,3,4,5, and 28 and CSA B-415.1-
10. 

F=F% ',E*%R-<%$;-,H<(<%
Flue gas temperature was measured using k-type thermocouples in the stack of the appliance and in the 
dilution tunnel per ASTM E2515. CO, CO2, and O2 concentrations were measured in the stack of the 
appliance per CSA B415.1-10. Gaseous emission concentrations were collected and stored as 1-minute 
averages. 
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Surface and catalyst temperatures were measured using calibrated k-type thermocouples and installed 
according to Method 28R. Surface k-type thermocouples were positioned in welded metal sleeves on the 
central surfaces of the wood stove’s sides, bottom, top and back faces. Temperature measurements were 
collected and stored as 1-minute averages. 
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The stove’s emissions from two of three test runs conforms to 2020 NSPS, Step 2, with an average PM 
emission rate of 1.93 g/hr. See Appendix C for all test run data per run.  

=';,$!OQ!V7*RR*1(R!%.77'#:!J!
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Technician notes, comments, and observations, and fuel bed adjustments were recorded in the Kelvin 
application. All notes recorded in Kelvin are attached in Appendix D.  

>=F% J;4:)I-/(:;%-;5%+:II*;/<%%
ClearStak uses Alternate Test Method Alt-126 for determining particulate emissions from the front half 
filter probe assemblies. Approval of this test method is found in Appendix E in a letter from the EPA. 
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ClearStak collects the particulate matter recovery and weights of the front half filter probe assembly by 
applying procedures regarding acetone probe rinses described in section 8.7 of EPA Method 5, 
Determination of Particulate Matter Emissions from Stationary Sources, in place of using the sample 
recovery procedure required in section 10.2.2 of ASTM E2515-11, Standard Test Method for 
Determination of Particulate Matter Emissions Collected by a Dilution Tunnel per requirement of 40 CFR 
60 part AAA and QQQQ. The difference between the two recovery procedures is that EPA Method 5 
determines particulate matter of the probe by collecting the particulate through acetone rinses and dried 
down beakers, rather than weighing the entire 100+ gram probe assembly before and after a test to evaluate 
recovery values measured in milligrams.  

ClearStak performs gravimetric analysis of all particulate matter samples at an offsite location and not in 
the emission testing laboratory to ensure quality low mass measurements uninfluenced by ground 
vibrations. The rinse is then transferred from the jar to clean and desiccated pre-weighed beakers where 
they are dried down, desiccated, and then weighed in 6-hour intervals until two consecutive weights are 
achieved within 0.2 mg, as required in ASTM E2515-11.  
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@% TE-,(/H%+:;/):,%-;5%$<<E)-;G*%K):G*5E)*<%-;5%
Q*<E,/<%

Calibration procedures and checks were conducted per EPA Method 28R, Method 5, and ASTM E2515. 
Calibration certificates and checks can be found in Appendix B and Appendix C, Calibration Data. 
Appendix F. is a copy of ClearStak Credentials.  

Test method quality control procedures, including but not limited to, leak checks, volume checks, 
stratification checks, and proportionality results were followed in procedures outlined in section 4 and can 
be found in the raw data for each test run, Appendix C. 

@=3% P;(/%.*-,%
The appliance was sealed with a ClearStak seal, noting the model, manufacture, and ClearStak test ID, and 
then metal band strapped to a wooden pallet for return to the Customer for storage.  
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A% ./-/*I*;/%:4%P;G*)/-(;/H%
The average combined estimated uncertainty of measurement for PM emissions is 4.79 g. +/- 1.13 g. at 
95% Confidence. The average expanded uncertainty of measurement for efficiency is 70.6% +/- 5.3% at 
95% Confidence. Calculations can be found in Appendix C. 

As referenced from Method 28, it is not possible to specify the precision of the procedure in this test method 
because the appliance operation and fueling protocols and the appliances themselves produce variable 
amounts of emissions and cannot be used to determine reproducibility or repeatability of this method. 

As referenced from Method 28, no definite information can be presented on the bias of the procedure in 
this test method for measuring solid fuel biomass heater emissions because no material having an accepted 
reference value is available. 

The test results apply only to the specific appliance tested and do not apply to other products produced by 
the Customer. The Customer agrees not to reproduce, duplicate, copy, sell, resell or exploit for any purpose, 
any portion of this report without written approval from ClearStak.  
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B% Q*4*)*;G*<%
80 FR 13671!Standards of Performance for New Residential Wood Heaters New Residential Hydronic 
Heaters and Forced-Air Furnaces, 2015, (NSPS). 

ASTM E2515-11, Standard Test Method for Determination of Particulate Matter Emissions Collected by a 
Dilution Tunnel, ASTM International, West Conshohocken, PA, 2011, www.astm.org 
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Appendix A. Customer Supplied Documents 

Appendix B. ClearStak Instrumentation Records 

Appendix C. Test Run Data 

Appendix D. Kelvin Summary Notes 

Appendix E. EPA Letter 

Appendix F. ClearStak Credentials 
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Certificate
13081905

Certificate of Calibration

Page 1 of 2CALIBRATION CERT #2357.21

Date DueNIST Traceable# Inst. ID# Description Cal DateModel

Calibration Standards
Manufacturer

12044098 01-1672 THERMOMETER, HANDHELD, 1 CHANNEL 1521 20Jan2017 20Jan2018HART SCIENTIFIC

12070503 01-2006 SECONDARY REFERENCE PROBE 5615-12 27Jan2017 27Jan2018FLUKE/HART

12565539 01-DA01 NON-ISOLATED PRESSURE MODULE, 0 TO 2 AQS-1 27Jun2017 27Jun2018ASHCORFT

Reason For Service:
Type of Cal: ACCREDITED 17025 WITH UNCERTAINTIES

Technician:
Cal Date 13Dec2017

CTemperature: 25.0
20.7

Cal Due Date: 13Dec2018
As Left Condition:

%
Remarks:

Humidity:
Procedure:

As Found Condition:

# Denotes unaccredited nominal. Replaced 9 volt battery. Data report attached.

CALIBRATION

Instrument ID: M26AA
Serial Number: M26AA

Description: THERMO ANEMOMETER
Manufacturer: DWYER

Model Number: 471B-1

Certificate Information

Approved By:

Instrument Identification

IN TOLERANCE
IN TOLERANCE

JAMES PRESTON

CSWW-CP-AIR1 ISSUE DATE 2 MAR 2017

Accuracy: Air Velocity: ±3% of Full Scale. Temperature: ±0.5°F.

Company ID: 1087 PO Number: CS17120

JAMES PRESTON
Service Representative

Interval: MONTHS12

CLEARSTAK 
KELLI OBRIEN
99  CONAL STREET  
PUTMAN , CT 06260

Tektronix certifies the performance of the above instrument has been verified using test equipment of known accuracy, which is traceable to a National
Standards Laboratory (NIST, NPL, PTB). The policies and procedures used comply with ISO/IEC 17025:2005. This certificate shall not be reproduced,
except in full, without the written approval of the calibration facility.  Reported uncertainties are expanded uncertainties expressed at approximately the 95%
confidence level using a coverage of k=2.

This certificate and associated attachments relate only to the metrological quantities presented in this report.  No representation is made about the long-term
stability of this unit.  Any number of factors can influence the calibration that may cause the unit to drift out of specification before the calibration interval has
expired.  

This certificate shall not be reproduced, except in full, without the written permission of Tektronix.    Data Report Attached.

Issue Date: 12/13/2017

1946 Greenspring Dr Suite A • Timonium, MD 21093 • Phone: 410-842-1000 • Fax: 410-842-1002



Certificate
13081905

Certificate of Calibration

Page 2 of 2CALIBRATION CERT #2357.21

Date DueNIST Traceable# Inst. ID# Description Cal DateModel

Calibration Standards
Manufacturer

12345092 01-TEMP9 PROBE ITHP-5-DB9 19Apr2017 19Apr2018NEWPORT ELECTRO

12562534 SP-0263 HANDHELD CALIBRATOR ATE-100 26Jun2017 26Jun2018ASHCROFT

12334398 REV 1 01-1951 ANEMOMETER HHF-142 05Apr2017 05Apr2018OMEGA

1946 Greenspring Dr Suite A • Timonium, MD 21093 • Phone: 410-842-1000 • Fax: 410-842-1002



Manufacturer: 
ID / Asset Number:

Function / Range Nominal
Value As Found Result As Left Result Min Max Units Uncertainty

#200.0 203.0 Pass Same Pass 20.0 380.0 fpm 5.1 fpm
500.0 488.0 Pass Same Pass 320.0 680.0 fpm 4.4 fpm

AIR VELOCITY FPM 1000.0 945.0 Pass Same Pass 820.0 1180.0 fpm 2.4 fpm
2000.0 1898.0 Pass Same Pass 1820.0 2180.0 fpm 5.5 fpm
4000.0 3843.0 Pass Same Pass 3820.0 4180.0 fpm 9.4 fpm

TEMPERATURE °F 77.0 76.6 Pass Same Pass 76.5 77.5 °F 0.13 °F
Accredited Calibration Datasheets may contain measurements that are not covered by the Scope of Accreditation. These measurements are indicated by a pound sign (#). 

Measurements  with an (*) indicates an Indeterminate Guardband Pass or  Fail - Guardbanding is determined by the Measurement Uncertainty Method
********END OF MEASUREMENT REPORT********

M26AA Calibration Date: 12/13/2017

Certificate Number: 13081905
DWYER Model Number: 471B-1

AIR VELOCITY FPM

TEMPERATURE °F

 Data Page 1 of 1
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Certificate
13043549

Certificate of Calibration

Page 1 of 1CALIBRATION CERT #2357.08

Date DueNIST Traceable# Inst. ID# Description Cal DateModel

Calibration Standards
Manufacturer

11940192 1700415 WEIGHT SET 45900 05Dec2016 05Dec2017RICE LAKE WEIGHIN

12060729R2 H046992 MASS COMPARATOR PR2004 25Jan2017 25Jan2018METTLER TOLEDO

Reason For Service:
Type of Cal: ACCREDITED 17025 WITH UNCERTAINTIES

Technician:
Cal Date 30Nov2017

CTemperature: 19.0
43.0

Cal Due Date: 30Nov2018
As Left Condition:

%
Remarks:

Humidity:
Procedure:

As Found Condition:

DATA REPORT ATTACHED

CALIBRATION

Instrument ID: 50155
Serial Number: 50155

Description: 2 KG WEIGHT
Manufacturer: TROEMNER

Model Number: 2 KG CLASS F

Certificate Information

Approved By:

Instrument Identification

IN TOLERANCE
IN TOLERANCE

THOMAS HRYNUK

375A1053CSP  REV G 

Class F

Company ID: 1087 PO Number: CS17120

THOMAS HRYNUK
Service Representative

Interval: MONTHS12

CLEARSTAK 
KELLI OBRIEN
99  CONAL STREET  
PUTMAN , CT 06260

Tektronix certifies the performance of the above instrument has been verified using test equipment of known accuracy, which is traceable to a National
Standards Laboratory (NIST, NPL, PTB). The policies and procedures used comply with ISO/IEC 17025:2005. This certificate shall not be reproduced,
except in full, without the written approval of the calibration facility.  Reported uncertainties are expanded uncertainties expressed at approximately the 95%
confidence level using a coverage of k=2.

This certificate and associated attachments relate only to the metrological quantities presented in this report.  No representation is made about the long-term
stability of this unit.  Any number of factors can influence the calibration that may cause the unit to drift out of specification before the calibration interval has
expired.  

This certificate shall not be reproduced, except in full, without the written permission of Tektronix.    Data Report Attached.

Issue Date: 11/30/2017

428 Phoenix Drive • Rome, NY 13441 • Phone: 315-334-7600 X5



13043549

Manufacturer: 
ID / Asset Number:

Class: F

Function / Range Nominal
Value As Found Result As Left Result Min Max Units Uncertainty

2000.0000 2000.0000 2000.0521 Pass 2000.0521 Pass 1999.8000 2000.2000 g 1.0 mg
Accredited Calibration Datasheets may contain measurements that are not covered by the Scope of Accreditation. These measurements are indicated by a pound sign (#). 

Measurements  with an (*) indicates an Indeterminate Guardband Pass or  Fail - Guardbanding is determined by the Measurement Uncertainty Method
********END OF MEASUREMENT REPORT********

50155 Calibration Date: 11/30/2017
Troemner Model Number: 2 KG CLASS F

Certificate Number:

Mass Accuracy

 Data Page 1 of 1
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&77FG88G%!&H%R9:;<<<<a<%=8IG%&>G>%?7-%@>JG%B%;%A
BI88J%=.GK8H%CF>K.GJ%:>8>-8J%D%=J98H%CF>K.GJ%AJIG8G%D%AG>GFIH%B@=!E+

E8JI.78H%<bD%?>IG%:7F.:.8FH%H>8F>JJ%aGL%H<Gb

@>JG%BL%@>-8%G%I%Gaa%=8IG%&>G> @BJR!&+J=!B?%;%RB9%!J=+9JB?%KA+%BJ?L

A.-8>GFJ8MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM

CF>K.GJ%98M.8IMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM

&>G8 aINIGb Static Pressure (in WC) < Time of TFSavg (hh:mm) (leave blank 
if Cat III or IV)

B98J>G7J !EL%OBP! Vstrav (ACFM) aHG room air velocity immediately 
following run (FPM) bLGHLc

Test Type :8G;7F%Hb9 Vscent (ACFM) aaQ test facility temperature after run (F) da

Run # G ambient relative humidity after run 
(%) a<

Desired Flow Rate (load Side) (GPM) 8I> ambient barometric pressure after run 
(in Hg) HcRd

:>8F:>7GFJ8JI%:7F8K :R%R.J8I%J7M> Pre-test destratification volume pumped 
(need 2x) (gal) 8I> Weight of unburnt fuel (lbs) 8I>

=8IG%!& @A?;<<<GG< Pre-test temperature difference (post 
destratification) (F) 8I>

E7KFG8%7:%I>G8J%.8%B99K.>878%S->KT
8I>

=8IG%:>7.K.GJ%G8G9%>G%G8IG%IG>JG%SRT eN

U8.-;G%7:%B99K.>878%S8G9GJT%SKV IT
a<aRH

Room air velocity (FPM) bLbLGa
J7G8WW%U;88%.89FGG.8-%F>G>%:J7G%G;8%
K7--8JL%G;8%IG>JG%G.G8%7:%G;8%.89FG%GFIG%
77.87.F8%I.G;%G;8%IG>JG%G.G8%7:%G;8%G8IGR

E7KFG8%7:%I>G8J%.8%AG7J>-8%S->KT
8I>

Ambient relative humidity (%) Q<

U8.-;G%7:%AG7J>-8%=>8/SIT%S8G9GJT%SKV IT
8I>

Ambient barometric pressure (in Hg) HcRd

Primary Air Setting (Hz) I.8-K8%V FJ8%J>G8%IG7M8 BF<FIGG88GI%G7%9J8;G8IG%:F8K A88%O8KM.8%87G8I

Secondary Air Setting (Hz) I.8-K8%V FJ8%J>G8%IG7M8 Coal-bed weight prior to test start (lbs) HReH

Thermostat Setting (F) 8I>

RF8K%=J98 F7F-%:.J%7J.V %I77F

Pre-Test Conditions

Post-Test Conditions

Wood Heater Information

Method 28  Data Collection Velocity Traverse

CSL-00010



&0=N1!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%@B%0,/!%h%C%Aff%B<D5!# @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

@2-()))A)

fCiCAg RJ%K RJ()ABRR(Ai

AA%jA R1."#%R56#!1%K L(Ag()))A

Aj%Ak !,MN%R56#!1%K "C,

AO))hjf RJ%K

)O))%Ph)%5"O%Q@ R1."#%R56#!1%K

)O))%P%h)%5"%Q@ !,MN%R56#!1%K

R01!%,">%0.+#%6!,N%MS!MN!+%+S.86>%D!%l)%+!M.">+%5"%>81,#5."

&81,#5."%TSS%<<%++U &L'%T<fU mJ%T5"%Jh3U R6.4%T6C<5"U m0%T5"%Jh3U

)%))%)) 90.8896 4.0 hO) 0.060

)%A)%)) 90.9022 4.0 hO) 0.060

)%h)%)) 90.9251 4.0 hO) 0.050

)%f)%)) 90.9473 3.5 hO) 0.050

)%j)%)) 90.9695 3.5 hO) 0.050

)%i)%)) 90.9916 3.5 hO) 0.060

A%))%)) 91.0154 3.5 hO) 0.055

A%A)%)) 91.0300 3.5 hO) 0.060

A%h)%)) 91.0520 3.5 hO) 0.060

A%f)%)) 91.0739 3.5 hO) 0.055

A%j)%)) 91.0956 3.5 hO) 0.050

A%i)%)) 91.1177 3.5 hO) 0.050

h%))%)) 91.1395 3.5 hO) 0.045

h%A)%)) 91.1616 3.5 hO) 0.055

h%h)%)) 91.1832 3.5 hO) 0.055

h%f)%)) 91.2055 3.5 hO) 0.050

h%fg%fk 91.2244 3.5 hO)

h%i)%))

f%))%))

f%A)%))

f%h)%))

f%f)%))

f%j)%))

f%i)%))

j%))%))

G%T&L'%M,65D1,#5."%?,M#.1U

!
01!%#!+#%6!,N%T! %M?<%P%" %5"%J/U

0.+#%#!+#%6!,N%T! %M?<%P%" %5"%J/U

!4!"#$%

*!+#%$& R56#!1%B++!<D65!+

&,#!

B
2#,1#%*5<!%TSS%<<%++U

+">%*5<!%TSS%<<%++U



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%&B%0,/!%j)%C%Aff%$22(A @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

@2-()))A)

fCiCAg RJ%K RJ(hB%RJ(jBRR(Ah

AA%jA%)) R1."#%R56#!1%K L(Ag()))g

Aj%Ak%)) !,MN%R56#!1%K L(Ag()))f

AO))j RJ%K

)O))%PA)%5"O%J/ R1."#%R56#!1%K

)O))%P%i%5"O%J/ !,MN%R56#!1%K

R01!%,">%0.+#%6!,N%MS!MN!+%+S.86>%D!%l)%+!M.">+%5"%>81,#5."

0'%2,<;65"/%R6.4%<,9%D!%)OAi(Ohi%M?<

&81,#5."%TSS%<<%++U &L'%T?#fU mJ%T5"%Jh3U '.>86!%$"%*!<;%TVRU '.>86!%38#%*!<;%TVRU =,M88<%T5"%J/U

)%))%)) 370.395 0.15 64 64 AO)

)%A)%)) 373.110 0.15 64 64 AO)

)%h)%)) 375.400 0.15 66 64 AO)

)%f)%)) 377.842 0.15 67 65 AO)

)%j)%)) 380.318 0.15 69 66 AO)

)%i)%)) 382.788 0.15 71 67 AO)

A%))%)) 385.218 0.15 72 69 AO)

A%A)%)) 387.240 0.15 73 70 AO)

A%h)%)) 389.545 0.15 73 70 AO)

A%f)%)) 391.985 0.15 73 71 AO)

A%j)%)) 394.460 0.15 74 71 AO)

A%i)%)) 396.928 0.15 74 72 AO)

h%))%)) 399.362 0.15 75 72 AO)

h%A)%)) 401.875 0.15 75 72 AO)

h%h)%)) 404.345 0.15 75 73 AO)

h%f)%)) 406.777 0.15 74 73 AO)

h%fg%fk 408.877

h%i)%))

f%))%))

f%A)%))

f%h)%))

f%f)%))

f%j)%))

f%i)%))

j%))%))

&''>?

R56#!1%B++!<D65!+*!+#%$&

&,#!

2#,1#%*5<!%TSS%<<%++U

+">%*5<!%TSS%<<%++U

G%T&L'%M,65D1,#5."%?,M#.1U

01!%#!+#%6!,N%T! %M?<%P%" %5"%J/U

0.+#%#!+#%6!,N%T! %M?<%P%" %5"%J/U

B

!



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%+B%0,/!%ng%C%Aff%$22(h @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHH

(")%#*'+,-$.#'? (")%#*'+,-$.#'@ (")%#*'+,-$.#'A

)%AA%jA

)OAh%jA

AA%ih%jA AA%jA%)) AA%jA%))

K=B-F+W AA%jA%)) AA%jA%))

@2-()))A)

fCiCAg RJ%K RJ()nB%RJ()lB%RR()n

AA%jA R1."#%R56#!1%K L(Ag()))j

Aj%Ak !,MN%R56#!1%K L(Ag()))i

AO))fh RJ%K RJ()kB%RJ()gB%RR(An

)O))%P%Ai%5"O%J/ R1."#%R56#!1%K L(Ag()))l

)O))%P%i%5"O%J/ !,MN%R56#!1%K L(Ag()))n

R01!%,">%0.+#%6!,N%MS!MN!+%+S.86>%D!%l)%+!M.">+%5"%>81,#5." RJ%K

0'%2,<;65"/%R6.4%<,9%D!%)OAi(Ohi%M?< R1."#%R56#!1%K

!,MN%R56#!1%K

&81,#5."%TSS%<<%++U &L'%T?#fU mJ%T5"%Jh3U '.>86!%$"%*!<;%TVRU '.>86!%38#%*!<;%TVRU =,M88<%T5"%J/U

)%))%)) 676.882 0.15 68 68 hO)

)%A)%)) 679.085 0.15 68 68 hO)

)%h)%)) 681.348 0.15 69 68 hO)

)%f)%)) 683.844 0.15 70 69 hO)

)%j)%)) 686.360 0.15 72 70 hO)

)%i)%)) 688.736 0.15 74 71 hO)

A%))%)) 691.120 0.15 74 72 hO)

A%A)%)) 693.128 0.15 75 73 hO)

A%h)%)) 695.610 0.15 76 74 hO)

A%f)%)) 698.098 0.15 76 75 hO)

A%j)%)) 700.610 0.15 77 75 hO)

A%i)%)) 703.095 0.15 77 75 hO)

h%))%)) 705.578 0.15 77 76 hO)

h%A)%)) 708.115 0.15 78 76 hO)

h%h)%)) 710.605 0.15 77 76 hO)

h%f)%)) 713.100 0.15 77 76 hO)

h%fg%fk 715.073

h%i)%))

f%))%))

f%A)%))

G%T&L'%M,65D1,#5."%?,M#.1U

!
01!%#!+#%6!,N%T! %M?<%P%" %5"%J/U

0.+#%#!+#%6!,N%T! %M?<%P%" %5"%J/U

@

&''>@

*!+#%$& R56#!1%B++!<D65!+

&,#!

B
2#,1#%*5<!%TSS%<<%++U

+">%*5<!%TSS%<<%++U

BM#8,6%*5<!%0,8+!%TSS%<<%++U

BM#8,6%*5<!%&!+8<!%TSS%<<%++U

Q!5/S#%T6D+U

+6,;+!>%*5<!%0,8+!>%TSS%<<%++U

+6,;+!>%*5<!%&!+8<!%TSS%<<%++U



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%RB%0,/!%AAn%C%Aff%R56#!1%Q!5/S#+%T0'U @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

Test ID: 
@2-()))A)

Date:    
fCiCAg

ISS#/AS# Pre-Weight Avg (g) Post Weight Avg (g) Total Catch (g) Total Catch (mg)

AS-1 0.1120 0.1122 0.0003 0.250

AS-1 63.6541 63.6538 -0.0003 0.000

$22(A 0.1117 0.1166 0.0049 4.900

$22(A 0.1119 0.1116 -0.0003 0.000

$22(A 63.4965 63.4963 -0.0002 0.000

$22(h )OAAll )OAh)k 0.0044 4.350

$22(h 0.1131 0.1131 0.0000 0.000

$22(h 63.9316 63.9315 -0.0002 0.000

$22(h 0.1119 0.1127 0.0008 0.850

$22(h 0.1170 0.1170 0.0000 0.000

$22(h 64.2726 64.2726 -0.0001 0.000

$22(h 0.0000 0.000

$22(h 0.0000 0.000

$22(h 0.0000 0.000

"C,

$22%h!

$22%hB

B<D5!"#

$22%A

G-18-0004

G-18-0005

FF-7

G-18-0006

G-18-0007

FF-17

FF-12

Filter/FH ID #

G-18-0001

FF-01

G-18-0008

G-18-0003
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Test ID: 
@2-()))A)

Date:    
fCiCAg
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)%A)%)) A) )O)nn AAOinknn hk)Ok fAhOj )O)nn AAOkgAlg fAAOjnfh hk)Okhng klOkffAk )%A)%)) A) )O)lhfgh AAOinknn hkfOAi fAAOn)il )O)lhfgh AAOkgAlg fAAOjnfh hkfOAi klOnAnnh F0 ,I!1,/!%/,+%I!6.M5#9%5"%#S!%>568#5."%#8""!6%T/,+%<.6!M86,1%4!5/S#%<,9%D!%,++8<!>%#.%D!%hk/C/<.6 <C+

)%h)%)) h) )O)li AAOhinA hkAOA fAfOAnng )OAjh AAOjikf fA)Og)lA hkAOh)il k)Oii)kk )%h)%)) h) )O)lj)gA AAOhinA hkfOhggk fAhOj )OAhljlf AAOjikf fA)Og)lA hkfOhggk A))O)lig /3 ,D+.68#!%,I!1,/!%>19%/,+%<!#!1%#!<;!1,#81! X

)%f)%)) f) )O)lk AAO)kjnf hkAOf fAjOfnhh )OhAA A)OkfAAg fAAOA hkAOnlAA A))Onifh )%f)%)) f) )O)n)lnk AAO)kjnf hkfOn)il fAfOAnng )OAknAjh A)OkfAAg fAAOA hkfOn)il A)kOgkfl /0" ,D+.68#!%,I!1,/!%/,+%#!<;!1,#81!%5"%#S!%>568#5."%#8""!6%>815"/%!,MS%A)%<5"%5"#!1I,6B%# B%.?%#!+#%18" X

)%j)%)) j) )O)n) A)OkkkAn hkAOn fAfOli )OhgA A)OkjiAA fAAOgkfk hkhOjiil A))Oiggf )%j)%)) j) )O)nAhji A)OkkkAn hkjOj fAjOfnhh )Ohlgfgn A)OkjiAA fAAOgkfk hkjOj A)nOiii 43 I.68<!%.?%/,+%+,<;6!%,+%<!,+81!>%D9%>19%/,+%<!#!1 >19%<f

)%i)%)) i) )O)n) AAOA)n)l hkhO) fAfOfnhh )OfiA AAOjgg)A fAhOflil hkfOhggk klOhfAnl )%i)%)) i) )O)lnhgA AAOA)n)l hkiOhfff fAfOli )Offillg AAOjgg)A fAhOflil hkiOhfff knOhkjjj F0" ,I!1,/!%/,+%I!6.M5#9%5"%#S!%>568#5."%#8""!6%>815"/%!,MS%A)%<5"%5"#!1I,6B%#$ %.?%#S!%#!+#%18" <C+

A%))%)) l) )O)lk AAOAAfkg hkhOj fAhOkgff )Ojh) AAOnjnlj fAhOjjhf hkjOAhhh khOlilil A%))%)) l) )O)lni)n AAOAAfkg hkiOnggk fAfOfnhh )Oj)fAni AAOnjnlj fAhOjjhf hkiOnggk kiOfhnj /0 ,D+.68#!%,I!1,/!%/,+%#!<;!1,#81!%5"%#S!%>568#5."%#8""!6 X

A%A)%)) n) )O)in AAOAgfjk hkhOn fAhOkiil )Ojnn AAOnjnng fAhOjjkn hkjOgAln nkOij A%A)%)) n) )O)ilgl AAOAgfjk hklOh)il fAhOkgff )Ojl))fi AAOnjnng fAhOjjkn hklOh)il ghOi)jif /3" ,D+.68#!%,I!1,/!%>19%/,+%<!#!1%#!<;!1,#81!%>815"/%!,MS%A)%<5"%5"#!1I,6B%# B%.?%#S!%#!+#%18" X

A%h)%)) g) )O)li AAOhfnfi hkfO) fAhOjgff )Oijh AAOkkkjg fAhOfkk hkiO)kjj gkOii A%h)%)) g) )O)n)hgh AAOhfnfi hklOnlAA fAhOkiil )Oif)fAg AAOkkkjg fAhOfkk hklOnlAA kkOjllAh 56 ;1.;.1#5.",6%1,#!%I,15,#5."%?.1%!,MS%A)%<5"8#!%5"#!1I,6 o

A%f)%)) k) )O)lk AAOhf)gf hkfOh fAhOhfff )OlAA AAOnji)f fAhOf)fh hkiOhfff klOinAAA A%f)%)) k) )O)n)jih AAOhf)gf hknOAnng fAhOjgff )Ol))nn AAOnji)f fAhOf)fh hknOAnng A))Okg)i

A%j)%)) A)) )O)n) AAOAg)hj hkfOj fAhOAi )OlgA AAOhh)hn fAhOAljj hkiOiAAA A)AOnihj A%j)%)) A)) )O)nAAfh AAOAg)hj hknOjiil fAhOhfff )OlnAk)h AAOhh)hn fAhOAljj hknOjiil A)iOiAhA

A%i)%)) AA) )O)n) AAOAfghn hkfOl fAAOnlAA )OniA A)Okjlln fAAOkghg hkiOnggk A)fOhnnl A%i)%)) AA) )O)n)fln AAOAfghn hknOikjj fAhOAi )Onjhhlk A)Okjlln fAAOkghg hknOikjj A)lOAlhj

h%))%)) Ah) )O)lk AAO)lfgf hkfOg fAAOnlAA )Ogh) A)OllnAg fAAOgjnh hklO)lln A)fOnlj h%))%)) Ah) )O)n)fAA AAO)lfgf hknOnfff fAAOnlAA )OgAhig A)OllnAg fAAOgjnh hknOnfff A)nOllji

h%A)%)) Af) )O)nA AAO)nhlf hkjO) fAAOiAAA )OgkA A)Okj)kl fAAOlinh hklOh)il A)jOAklA h%A)%)) Af) )O)nAgj AAO)nhlf hkgO)AAA fAAOnlAA )Oggjjh A)Okj)kl fAAOlinh hkgO)AAA A)lOk)f

h%h)%)) Aj) )O)n) AAO)g)l hkjOh fAAOhfff )OklA AAOjnhjl fAAOih)l hklOfjjj knOiljAg h%h)%)) Aj) )O)n)i)k AAO)g)l hkgO)AAA fAAOiAAA )Okijkhk AAOjnhjl fAAOih)l hkgO)AAA kkOgfnln

h%f)%)) Ai) )O)lk AAO)iifj hkjOf fA)Ok AO)f) AAOh)iAg fAAOfhii hklOfjjj kgOAA)ff h%f)%)) Ai) )O)n)liA AAO)iifj hknOgnhh fAAOhfff AO)hiig AAOh)iAg fAAOfhii hknOgnhh A)AOkh)l

h%fg%fk Aik )O)ik K=B-F+W +11.1 fAfOnlAA AO)k) A)Okfhgf fAAOAkj +11.1 K=B-F+W h%fg%fk Aik )O)iiglk K=B-F+W +11.1 fA)Ok AO)gAjjk A)Okfhgf fAAOAkj +11.1 K=B-F+W

h%i)%)) An) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W h%i)%)) An) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

f%))%)) Ag) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W f%))%)) Ag) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

f%A)%)) Ak) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W f%A)%)) Ak) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

f%h)%)) h)) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W f%h)%)) h)) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

f%f)%)) hA) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W f%f)%)) hA) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

f%j)%)) hh) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W f%j)%)) hh) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

f%i)%)) hf) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W f%i)%)) hf) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

j%))%)) hj) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W j%))%)) hj) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

j%A)%)) hi) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W j%A)%)) hi) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

j%h)%)) hl) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W j%h)%)) hl) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

j%f)%)) hn) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W j%f)%)) hn) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

j%j)%)) hg) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W j%j)%)) hg) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

j%i)%)) hk) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W j%i)%)) hk) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

i%))%)) f)) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W i%))%)) f)) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

i%A)%)) fA) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W i%A)%)) fA) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

i%h)%)) fh) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W i%h)%)) fh) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

i%f)%)) ff) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W i%f)%)) ff) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

i%j)%)) fj) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W i%j)%)) fj) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W
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n%))%)) jh) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W n%))%)) jh) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

n%A)%)) jf) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W n%A)%)) jf) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

n%h)%)) jj) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W n%h)%)) jj) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

n%f)%)) ji) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W n%f)%)) ji) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

n%j)%)) jl) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W n%j)%)) jl) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W
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g%))%)) jg) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W g%))%)) jg) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W
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k%))%)) ij) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W k%))%)) ij) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

k%A)%)) ii) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W k%A)%)) ii) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

k%h)%)) il) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W k%h)%)) il) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

k%f)%)) in) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W k%f)%)) in) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

k%j)%)) ig) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W k%j)%)) ig) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

k%i)%)) ik) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W k%i)%)) ik) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

A)%))%)) l)) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W A)%))%)) l)) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

A)%A)%)) lA) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W A)%A)%)) lA) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

A)%h)%)) lh) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W A)%h)%)) lh) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

A)%f)%)) lf) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W A)%f)%)) lf) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

A)%j)%)) lj) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W A)%j)%)) lj) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

A)%i)%)) li) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W A)%i)%)) li) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

AA%))%)) ll) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W AA%))%)) ll) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

AA%A)%)) ln) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W AA%A)%)) ln) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

AA%h)%)) lg) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W AA%h)%)) lg) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

AA%f)%)) lk) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W AA%f)%)) lk) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

AA%j)%)) n)) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W AA%j)%)) n)) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

AA%i)%)) nA) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W AA%i)%)) nA) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

Ah%))%)) nh) +11.1 K=B-F+W +11.1 ) +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W Ah%))%)) nh) +11.1 K=B-F+W +11.1 fAfOnlAA +11.1 K&$=C)W fAAOAkj +11.1 K=B-F+W

&''>? &''>@



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%RB%0,/!%Ahl%C%Aff%R56#!1%Q!5/S#+%T0'U @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

*!+#%$& @2-()))A)

&,#! fCiCAg

4-*"-!)# 1#07*"8%"2$ 4-)B# 9$"%0 4-*"-!)#

?5",6%I.68<!%<.>86!%h lkAOAh) M8D5M%?!!#

5"5#5,6%I.68<!%<.>86!%h lnlOggh M8D5M%?!!#

=<h #.#,6%/,+%I.68<!%M.66!M#!>%T<.>86!%hU AjOhfg M8D5M%?!!# =<&

BI!1,/!%mJ ,I!1,/!%>!6#,%J%.I!1%!"#51!#9%.?%18" )OAi 5"%4,#!1 BI!1,/!%mJ

*< ,I!1,/!%/,+%<!#!1%#!<;!1,#81! lg °R *<

0D,1 D,1.<!#15M%;1!++81! hkOn 5"%J/ 0D,1

G &L'%M,65D1,#5."%?,M#.1% AO))f 8"5#6!++ G

XA I.68<!%M.11!M#!>%#.%+#,">,1>%M.">5#5."+ AnOlj °RCT5"%J/U XA

=<+#> I.68<!%/,+%+,<;6!>%TM.11!M#!>%#.%+#,">,1>%M.">5#5."+U AjOAglkkjA >+M? =<&+#>

*.#,6%@,#MS #.#,6%M,#MS%T1,4%>,#,U jOfi </ *.#,6%@,#MS

@+

M."M!"#1,#5."%.?%0'%5"%#8""!6%/,+%T>19%D,+5+B%M.11!M#!>%#.%+#,">,1>%
M.">5#5."+ )O)))f)llh /C>+M? @&

@+

M."M!"#1,#5."%.?%0'%5"%#8""!6%/,+%T>19%D,+5+B%M.11!M#!>%#.%+#,">,1>%
M.">5#5."+ )O)))f)llh /C>+M?

@&

M."M!"#1,#5."%.?%0'%5"%#8""!6%/,+%T>19%D,+5+B%M.11!M#!>%#.%+#,">,1>%
M.">5#5."+ )O)))hAhll /C>+M?

7+#> ,I!1,/!%/,+%?6.4%1,#!%#S1.8/S%>568#5."%#8""!6 f)gOjnilkl >+M?C<5"

!4+ 4,#!1%I,;.1%5"%/,+%+#1!,<%T,++8<!>U%T;1.;.1#5."%D9%I.68<!U )O)h 8"5#6!++

I+ ,I!1,/!%I!6.M5#9%.?%/,+%#S1.8/S%>568#5."%#8""!6 AlO)n)finl ?#C+

B M1.++(+!M#5.",6%,1!,%.?%>568#5."%#8""!6 )Ofjk +Y8,1!%?#

*+ ,I!1,/!%/,+%#!<;!1,#81!%5"%>568#5."%#8""!6 il)Ofh &

*+#> ,D+.68#!%,I!1,/!%/,+%#!<;!1,#81!%5"%>568#5."%#8""!6 ihg &

0+ ,I!1,/!%/,+%+#,#5M%;1!++81!%5"%>568#5."%#8""!6 hkOn 5"%J/

0+#> +#,">,1>%,D+.68#!%;1!++81! hkOkh 5"%J/

R; ,>Z8+#<!"#%?,M#.1%?.1%M!"#!1%.?%#8""!6%;5#.#%#8D!%;6,M!<!"# )Okl 8"5#6!++

=+#1,I ,I!1,/!%/,+%I!6.M5#9%,?#!1%<86#5%;.5"#%;5#.#%#1,I!1+! fhA B@R'

=+M!"#

,I!1,/!%/,+%I!6.M5#9%,#%M!"#!1%.?%>568#5."%#8""!6%M,6M86,#!>%,?#!1%
;5#.#%#8D!%#1,I!1+! ffj B@R'

X; ;5#.#%#8D!%M."+#,"# giOjk

?#C+!MTTT6DC6D(
<.6!UT5"%
J/UUCTT&UT5"%

:2;B)#'@

/2%-)'5-*%"7B)-%#':-%%#*'C!-0#;'2$'&''>@'-$;'!'>?';-%-E



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%RB%0,/!%Ahn%C%Aff%R56#!1%Q!5/S#+%T0'U @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

@; ;5#.#%#8D!%M.!??5M5!"# )Okk 8"5#6!++

∆0,I/ ,I!1,/!%I!6.M5#9%;1!++81!%5"%>568#5."%#8""!6 )O)l 5"%Jh3

'+ >568#5."%#8""!6%>19%/,+%'Q%T,++8<!>U hk 6DCT6D(<.6U

Θ #.#,6%+,<;65"/%#5<! l)O)) <5"

+* #.#,6%;,1#5M86,#!%!<5++5."+ iO)gjlnflk /



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%RB%0,/!%Ahg%C%Aff%R56#!1%Q!5/S#+%T0'U @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

1#07*"8%"2$ 4-)B# 9$"%0

?5",6%I.68<!%,<D5!"# k)Ok)hh M8D5M%<!#!1+

5"5#5,6%I.68<!%,<D5!"# k)Oggkl M8D5M%<!#!1+

#.#,6%/,+%I.68<!%M.66!M#!>%T,<D5!"#U )Ojji) M8D5M%?!!#

,I!1,/!%>!6#,%J%.I!1%!"#51!#9%.?%18" jO)) 5"%4,#!1

,I!1,/!%/,+%<!#!1%#!<;!1,#81! lgOf °R

D,1.<!#15M%;1!++81! hkOn 5"%J/

&L'%M,65D1,#5."%?,M#.1% AO))h 8"5#6!++

I.68<!%M.11!M#!>%#.%+#,">,1>%M.">5#5."+ AnOlj °RCT5"%J/U

I.68<!%/,+%+,<;6!>%TM.11!M#!>%#.%+#,">,1>%M.">5#5."+U )Ojjlkknkn >+M?

#.#,6%M,#MS%T1,4%>,#,U )O)ki)in)f </
M."M!"#1,#5."%.?%0'%5"%#8""!6%/,+%T>19%D,+5+B%M.11!M#!>%#.%+#,">,1>%

M.">5#5."+ )O)))hAhll /C>+M?

!3!"#$%



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%RB%0,/!%Af)%C%Aff%R56#!1%Q!5/S#+%T0'U @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

*!+#%$& @2-()))A)

&,#! fCiCAg

4-*"-!)# 1#07*"8%"2$ 4-)B# 9$"%0 4-*"-!)# 1#07*"8%"2$ 4-)B# 9$"%0 4-*"-!)# 1#07*"8%"2$ 4-)B# 9$"%0

?5",6%I.68<!%<.>86!%A j)gOgnn M8D5M%?!!# ?5",6%I.68<!%<.>86!%h nAiO)nf M8D5M%?!!# ?5",6%I.68<!%,<D5!"# kAOhhjj M8D5M%<!#!1+

5"5#5,6%I.68<!%<.>86!%A fn)Ofki M8D5M%?!!# 5"5#5,6%I.68<!%<.>86!%h lnlOggh M8D5M%?!!# 5"5#5,6%I.68<!%,<D5!"# k)Oggkl M8D5M%<!#!1+

=<A #.#,6%/,+%I.68<!%M.66!M#!>%T<.>86!%AU fgOjgh M8D5M%?!!# =<h #.#,6%/,+%I.68<!%M.66!M#!>%T<.>86!%hU fgOAkA M8D5M%?!!# =<& #.#,6%/,+%I.68<!%M.66!M#!>%T,<D5!"#U AAOghfj M8D5M%?!!#

BI!1,/!%mJ ,I!1,/!%>!6#,%J%.I!1%!"#51!#9%.?%18" )OAi 5"%4,#!1 BI!1,/!%mJ ,I!1,/!%>!6#,%J%.I!1%!"#51!#9%.?%18" )OAi 5"%4,#!1 BI!1,/!%mJ ,I!1,/!%>!6#,%J%.I!1%!"#51!#9%.?%18" fOik 5"%4,#!1

*< ,I!1,/!%/,+%<!#!1%#!<;!1,#81! n) °R *< ,I!1,/!%/,+%<!#!1%#!<;!1,#81! nf °R *< ,I!1,/!%/,+%<!#!1%#!<;!1,#81! nfO) °R

0D,1 D,1.<!#15M%;1!++81! hkOn 5"%J/ 0D,1 D,1.<!#15M%;1!++81! hkOn 5"%J/ 0D,1 D,1.<!#15M%;1!++81! hkOn 5"%J/

G &L'%M,65D1,#5."%?,M#.1% AO))j 8"5#6!++ G &L'%M,65D1,#5."%?,M#.1% AO))f 8"5#6!++ G &L'%M,65D1,#5."%?,M#.1% AO))h 8"5#6!++

XA I.68<!%M.11!M#!>%#.%+#,">,1>%M.">5#5."+ AnOlj &CT5"%J/U XA I.68<!%M.11!M#!>%#.%+#,">,1>%M.">5#5."+ AnOlj °RCT5"%J/U XA I.68<!%M.11!M#!>%#.%+#,">,1>%M.">5#5."+ AnOlj °RCT5"%J/U

=<+#> I.68<!%/,+%+,<;6!>%TM.11!M#!>%#.%+#,">,1>%M.">5#5."+U fgOhAkknkh >+M? =<+#> I.68<!%/,+%+,<;6!>%TM.11!M#!>%#.%+#,">,1>%M.">5#5."+U fnOlnhlnAnh >+M? =<&+#> I.68<!%/,+%+,<;6!>%TM.11!M#!>%#.%+#,">,1>%M.">5#5."+U AAOnl)lkAhk >+M?

*.#,6%@,#MS #.#,6%M,#MS%T1,4%>,#,U jOk </ *.#,6%@,#MS #.#,6%M,#MS%T1,4%>,#,U iOh </ *.#,6%@,#MS #.#,6%M,#MS%T1,4%>,#,U )Ohi </

@+

M."M!"#1,#5."%.?%0'%5"%#8""!6%/,+%T>19%D,+5+B%M.11!M#!>%#.%+#,">,1>%
M.">5#5."+ )O)))AhghA /C>+M? @+

M."M!"#1,#5."%.?%0'%5"%#8""!6%/,+%T>19%D,+5+B%M.11!M#!>%#.%+#,">,1>%
M.">5#5."+ )O)))Afg)fA /C>+M? @&

M."M!"#1,#5."%.?%0'%5"%#8""!6%/,+%T>19%D,+5+B%M.11!M#!>%#.%+#,">,1>%
M.">5#5."+ hOAhinf+()i /C>+M?

@+

M."M!"#1,#5."%.?%0'%5"%#8""!6%/,+%T>19%D,+5+B%M.11!M#!>%#.%+#,">,1>%
M.">5#5."+ )O)))AffAh /C>+M?

@&

M."M!"#1,#5."%.?%0'%5"%#8""!6%/,+%T>19%D,+5+B%M.11!M#!>%#.%+#,">,1>%
M.">5#5."+ hOAhin+()i /C>+M?

7+#> ,I!1,/!%/,+%?6.4%1,#!%#S1.8/S%>568#5."%#8""!6 hkfOi)kkfg >+M?C<5"

!4+ 4,#!1%I,;.1%5"%/,+%+#1!,<%T,++8<!>U%T;1.;.1#5."%D9%I.68<!U )O)h 8"5#6!++

I+ ,I!1,/!%I!6.M5#9%.?%/,+%#S1.8/S%>568#5."%#8""!6 AiOhAgfgjn ?#C+

B M1.++(+!M#5.",6%,1!,%.?%>568#5."%#8""!6 )Ofjk +Y8,1!%?#

*+ ,I!1,/!%/,+%#!<;!1,#81!%5"%>568#5."%#8""!6 iinOln &

*+#> ,D+.68#!%,I!1,/!%/,+%#!<;!1,#81!%5"%>568#5."%#8""!6 ihg &

0+ ,I!1,/!%/,+%+#,#5M%;1!++81!%5"%>568#5."%#8""!6 hkOn 5"%J/

0+#> +#,">,1>%,D+.68#!%;1!++81! hkOkh 5"%J/

R; ,>Z8+#<!"#%?,M#.1%?.1%M!"#!1%.?%#8""!6%;5#.#%#8D!%;6,M!<!"# )Okl 8"5#6!++

=+#1,I ,I!1,/!%/,+%I!6.M5#9%,?#!1%<86#5%;.5"#%;5#.#%#1,I!1+! fhA B@R'

=+M!"#

,I!1,/!%/,+%I!6.M5#9%,#%M!"#!1%.?%>568#5."%#8""!6%M,6M86,#!>%,?#!1%
;5#.#%#8D!%#1,I!1+! ffj B@R'

X; ;5#.#%#8D!%M."+#,"# giOjk

?#C+!MTTT6DC6D(
<.6!UT5"%
J/UUCTT&UT5"%

4,#!1UUU[TAChU

@; ;5#.#%#8D!%M.!??5M5!"# )Okk 8"5#6!++

∆0,I/ ,I!1,/!%I!6.M5#9%;1!++81!%5"%>568#5."%#8""!6 )O)ij)lhi 5"%Jh3

'+ >568#5."%#8""!6%>19%/,+%'Q%T,++8<!>U hk 6DCT6D(<.6U

Θ #.#,6%+,<;65"/%#5<! AigO)) <5"

+* #.#,6%;,1#5M86,#!%!<5++5."+ iOAgni))nj /

:2;B)#'? :2;B)#'@ !3!"#$%

/2%-)'5-*%"7B)-%#':-%%#*'C!-0#;'2$'&''>@'-$;'!'>?';-%-E



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%RB%0,/!%AfA%C%Aff%R56#!1%Q!5/S#+%T0'U @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

Test ID: 
@2-()))A)

Date:    
fCiCAg

75" !#8
K&$=C)W

75"%-J=
K&$=C)W

7$"@.11!M#!> !#8
K&$=C)W

738# !#8
K=B-F+W Tf%+5/%?5/+U

J!,#%38#;8#%&,#! !#8CS1
K=B-F+W Tf%+5/%?5/+U

-.,>%&1,4 !#8CS1
)

+/C'@ /C'@
K=B-F+W

+6DC''!#8 6DC''!#8
K=B-F+W

+/CN/ /CN/
K&+RW

+/CS1%TAU /CS1
AOklkkflkk

Θ1 <5"
AAOlg

Θ2 <5"
K=B-F+W

Θ3 <5"
AigO))

Θj S.81+
)

Θ S.81+
hOlf

η>!6 o
K=B-F+W

η>!6%-J= o
K=B-F+W



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%RB%0,/!%Afh%C%Aff%R56#!1%Q!5/S#+%T0'U @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

+A
/ iO)gjln

+h
/ KECB

+f
/ ()OAllgf

+AH/CN/
/CN/ K&+RW

+hH/CN/
/CN/ KECB

+fH/CN/
/CN/ KECB

+*
/ iOAgni))nj

A

6D+ )O))

o&! K&$=C)W

°R AinOl)

@3HA

@3Hh

@3Hf

@3*

2#,1#8;%@3%!<5++5."%T/U

2#!,>9%2#,#!%@3%!<5++5."%T/U

+">%@3%!<5++5."%T/U

*.#,6%@3%!<5++5."%T/U

&8"%K

Q..>%Q!5/S#%

Q..>%'.5+#81!

'5"%Jh3%*!<;%T*hU
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Owner Title: Quality Manager | Type: Quality System | Status: ACTIVE

Version: 02 | Last Modified: November 14, 2016

Part A, Page 1 / 1 
Measurement of Uncertainty - Emissions

CONFIDENTIAL
 FOR INTERNAL USE ONLY Signature:__________________________

Fill in boxes in light red. Calculated values are yellow.

Measured Value Measurement Uncertainty (+/-) Units

Sample Filter Catch Average ISS1 and ISS2 (Fc): 0.00505 0.000273205 g

Sample Flow Rate (Qsample): 0.24 0.0024 dscfm

Sampling Duration (theta): 158 0.1 minutes

Background Filter Catch (BGc): 0.00025 0.000273205 g

Background Filter Flow Rate (Qbg): 0.074 0.00074 dscfm

Tunnel Flow Rate (Qstd): 293.5 5.87 dscfm

Number of Total Weighings Required to Find Sample Filter Catch: 3

Number of Total Weighings Required to Find Background Filter Catch: 3

Et = (Cs-Cr)Qstd(Theta)

Cs= sample filter catch/(sample flow rate*test duration) g/dscf

Cr= room background filter catch / (sample flow*test duration) g/dscf

Qstd = average dilution tunnel flow rate, dscf/min 

Theta = sampling time, minutes

Calculating MU of Cs

Cs 0.000133175

Delta Cs/Delta Fc 0.026371308

Delta Cs/Delta Qsample -0.000554896

Delta Cs/Delta Theta -8.4288E-07

MU of Cs 7.32731E-06 g

Calculating MU of Cr

Cr 2.13821E-05

Delta Cr/DeltaBGc 0.085528567

Delta Cr/Delta Qbg -0.000288948

Delta Cr/Delta Theta -1.3533E-07

MU of Cr 2.33678E-05 g

Calculating MU of Et

Et 5.184175113 g

Delta Et/Delta Cs 46373

Delta Et/Delta Cr 46373

Delta Et/Delta Qstd 0.017663288

Delta Et/Delta theta 0.032811235

MU of Et 1.140387964 g

ET = 5.184175113 grams

with a 95% Confidence Interval of: 1.140387964 (+/-) grams

Measurement Uncertainty for Total Particulate Emissions
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I4E4DJ L"EE D KM3L DM3MKN KN3U KI3L KD3L KI M3ME @+-%C )+1
I4E4DJ L"EK D KM3J DM3CK KN3U KI3J KD3J KN3E M3MC
I4E4DJ L"EU D KM3J M3INU KN3J KI3J KD3K KN3C M3MI
I4E4DJ L"EJ D KM3J DM3DEE KN3U KI3U KD3K KN3J M3MC
I4E4DJ L"EL D KM3U DD3NJU KN3K KI3U KD3K KN3C M3MI
I4E4DJ DM"MM D KM3J M3ELC KN3K KI3U KD3K KN3E M3MC
I4E4DJ DM"MD D KM3J M3MNL KN3K KI3U KD3K KN3K M3MC
I4E4DJ DM"MN D KD M3MNC KN3K KI3U KD3U KI3I M3ME
I4E4DJ DM"MI D KD3D DM3DII KN3K KI3U KD3U KI3N M3MC
I4E4DJ DM"MC D KD3N M3KDD KN3K KI3L KD3U KN3J M3ME
I4E4DJ DM"ME D KD M3KJU KN3K KI3U KD3U KN3U M3MK
I4E4DJ DM"MK D KD DM3CJD KN3K KI3U KD3E KC M3MU
I4E4DJ DM"MU D KD3D M3MMI KN3U KI3J KD3E KI M3MU
I4E4DJ DM"MJ D KD M3DID KN3U KI3U KD3K KN3D M3E
I4E4DJ DM"ML D KD3D M3MUD KN3U KI3J KD3J KI M3UN
I4E4DJ DM"DM D KD3D M3NNU KN3U KI3U KN KN3J D3DD
I4E4DJ DM"DD D KD3D DM3DDD KN3U KI3U KN KI D3CL
I4E4DJ DM"DN D KD3D DM3NNL KN3U KI3J KN3D KN3U D3CN
I4E4DJ DM"DI D KD3D D3LJE KN3U KI3J KN3N KI D3C
I4E4DJ DM"DC D KM3L M3MIK KN3K KI3U KN3N KK3J D3IU
I4E4DJ DM"DE D KD3N I3JDN KN3U KC KN KE3E D3NK
I4E4DJ DM"DK D KD N3EUU KN3U KC KN3E UE3N D3DN
I4E4DJ DM"DU D KD3I I3DJK KN3J KI3L KN3K JD3C M3LJ
I4E4DJ DM"DJ D KD3N I3NJD KN3L KC3D KN3J JU3E I3ID
I4E4DJ DM"DL D KD3N I3UJ KI KC3D KN3J JI3L DD3JC
I4E4DJ DM"NM D KD3D C3IL KI KC KN3U UL3N DD3JJ
I4E4DJ DM"ND D KD K3MUN KI3D KC3I KI UC3N DD3UJ
I4E4DJ DM"NN D KD3I K3DJ KI3D KC3N KN3J UE DD3EN
I4E4DJ DM"NI D KD3I E3CEJ KI3N KC3I KN3L UL3C DD3NU
I4E4DJ DM"NC D KD3D I3LDJ KI3D KC3N KI LM3U DD3MJ
I4E4DJ DM"NE D KD3N I3UML KI3I KC3E KN3J LE3N DM3JC
I4E4DJ DM"NK D KD3C K3CCU KI3I KC3E KI3D JN3L DM3KE
I4E4DJ DM"NU D KD3C K3DCD KI3E KC3L KI3D JK3L DM3CE
I4E4DJ DM"NJ D KD3E I3EED KI3K KC3J KI3C DMN3K DM3NI
I4E4DJ DM"NL D KD3E I3CEN KI3K KC3J KI3I DMC3L DM3MD
I4E4DJ DM"IM D KD3E I3EEL KI3U KC3J KI3I DME L3J
I4E4DJ DM"ID D KD3E I3CLU KI3J KC3L KI3C DMK3K L3K
I4E4DJ DM"IN D KD3K I3KMJ KI3J KC3L KI3K DME3E L3CC
I4E4DJ DM"II D KD3J I3CLK KI3L KC3L KI3K DMU3K L3NC
I4E4DJ DM"IC D KD3J I3EIU KC3D KE KI3L DMU3K L3ME
I4E4DJ DM"IE D KD3J I3CUL KC3N KE3U KI3K DMU3D L3IN
I4E4DJ DM"IK D KN I3IUL KC3I KK3D KI3U DMU3U J3KD
I4E4DJ DM"IU D KN3D I3NND KC3C KK3N KI3U DML3J J3CI
I4E4DJ DM"IJ D KN3D I3NUC KC3C KK3N KC DML J3NK
I4E4DJ DM"IL D KN3D I3NDN KC3K KK3I KC3N DDM J3MK
I4E4DJ DM"CM D KN3I I3NLN KC3K KK3I KC3N DDM U3JK
I4E4DJ DM"CD D KN3I I3DKI KC3L KK3E KC3N DDM3L U3KE
I4E4DJ DM"CN D KN3C I3MNU KE3D KK3E KC3K DDN3L U3CL
I4E4DJ DM"CI D KN3C I3DKI KE3N KK3C KC3E DDN U3EE
I4E4DJ DM"CC D KN3K I3NME KE3I KK3K KC3K DML3J U3D
I4E4DJ DM"CE D KN3U I3CEC KE3C KK3K KE DMK3D K3LU
I4E4DJ DM"CK D KN3U I3CMN KE3C KK3K KE3I DMU K3LE
I4E4DJ DM"CU D KN3L I3CUN KE3E KK3K KE3I DME3L K3UI
I4E4DJ DM"CJ D KN3L I3CNK KE3U KK3K KE3E DMK3D K3EU
I4E4DJ DM"CL D KI I3IEU KE3J KK3K KE3K DMK3K K3CD
I4E4DJ DM"EM D KI3D I3NLJ KE3J KK3U KE3U DMU3D K3NL
I4E4DJ DM"ED D KI3N I3IDN KE3J KK3U KE3J DMU3N K3DU
I4E4DJ DM"EN D KI3I I3CEN KK KK3U KE3J DME3I K3MK
I4E4DJ DM"EI D KI3I I3ILI KK3D KK3J KK DME3J E3LD
I4E4DJ DM"EC D KI3C I3DJC KK3D KK3J KK3D DDM3E K3D
I4E4DJ DM"EE D KI3U I3IED KK3I KU KK3D DMJ3C E3UC
I4E4DJ DM"EK D KI3J I3IL KK3E KU3D KE3L DME3K E3E
I4E4DJ DM"EU D KI3U I3IIU KK3E KU3D KK3I DMC3J E3IK



I4E4DJ DM"EJ D KI3L I3IUN KK3E KU KK3U DMI3J E3NI
I4E4DJ DM"EL D KI3L I3NDC KK3E KU KK3K DMK3I E3NN
I4E4DJ DD"MM D KC I3DDI KK3K KU KK3I DDD3U E3DU
I4E4DJ DD"MD D KC I3DNK KK3J KU3N KK3N DDI E3MC
I4E4DJ DD"MN D KC3D I3MDK KK3L KU3N KK3I DDK3D C3LN
I4E4DJ DD"MI D KC3I I3DI KK3J KU3D KK3I DDK3K C3UC
I4E4DJ DD"MC D KC3I I3ML KK3L KU3D KK3C DDU3E E3DJ
I4E4DJ DD"ME D KC3C N3LJE KU3D KU3C KK3L DDU3E K3DE
I4E4DJ DD"MK D KC3C N3LUN KU3D KU3I KK3L DDJ3D K3NC
I4E4DJ DD"MU D KC3U I3MD KU3N KU3C KU DDJ3I K3D
I4E4DJ DD"MJ D KC3E I3D KU3N KU3E KK3J DDK3U E3J
I4E4DJ DD"ML D KC3E I3NUD KU3K KU3U KK3E DDD3C E3EU
I4E4DJ DD"DM D KC3K I3DII KU3E KU3E KU3D DDC3L E3MU
I4E4DJ DD"DD D KC3J I3DUI KU3U KU3U KU3D DDK3D E3I
I4E4DJ DD"DN D KC3U I3MCJ KU3U KU3U KK3L DDU3L E3DD
I4E4DJ DD"DI D KC3J I3MMC KU3J KU3J KU3N DNN3D E3DC
I4E4DJ DD"DC D KC3L I3MIK KU3J KU3L KU3D DND3C I3D
I4E4DJ DD"DE D KE3N I3NEI KJ KU3L KU3E DDI3D N3ND
I4E4DJ DD"DK D KE3I I3NID KJ3D KJ3D KU3L DDD3C N3LC
I4E4DJ DD"DU D KE3I N3LUL KJ3D KJ KU3I DDC N3LN
I4E4DJ DD"DJ D KE3I N3LC KJ3I KJ3D KU3I DDK3D I3NN
I4E4DJ DD"DL D KE3I N3LUC KJ3I KJ3N KU3E DDC3E I3DC
I4E4DJ DD"NM D KE3C N3LCJ KJ3N KJ3I KK DDD3K N3IN
I4E4DJ DD"ND D KE3N N3LID KJ KJ3D KE3J DDD3L I3NC
I4E4DJ DD"NN D KE3I I3DMJ KU3J KU3L KE3E DMK3E I3UU
I4E4DJ DD"NI D KE3D I3MD KJ3D KJ3N KE3I DMC3C I3U
I4E4DJ DD"NC D KE3C N3LCC KU3U KU3L KE3C DMK3C C3EC
I4E4DJ DD"NE D KE3C N3L KU3C KU3K KE3I DMU3K E3IK
I4E4DJ DD"NK D KE3I N3LID KU3N KU3C KE3D DDM3I E3N
I4E4DJ DD"NU D KE3N N3LJJ KU3N KU3K KE3N DDD3I E
I4E4DJ DD"NJ D KE3N I3MDI KU3D KU3K KE3C DDN3K C3UU
I4E4DJ DD"NL D KE N3LJJ KK3L KU3C KE3I DDI3L C3EE
I4E4DJ DD"IM D KC3L N3LMN KK3L KU3N KE3N DDJ3C C3UN
I4E4DJ DD"ID D KC3J I3MNI KK3J KU3D KE3L DDU3L C
I4E4DJ DD"IN D KC3K I3MEC KU KU3E KK3C DDU3D I3LE
I4E4DJ DD"II D KC3K I3NMN KU KU3E KK DDD3J I3EI
I4E4DJ DD"IC D KC3E I3DCD KU KU3E KE3N DMJ3J I3CC
I4E4DJ DD"IE D KC3K I3DJI KK3J KU3I KE3E DMK I3LN
I4E4DJ DD"IK D KC3L I3DIL KK3L KU3E KE3N DME3N I3IK
I4E4DJ DD"IU D KC3J I3MUC KK3J KU3I KE3N DMJ3I I3NK
I4E4DJ DD"IJ D KC3J I3DDU KK3K KU3N KE DMJ3N I3N
I4E4DJ DD"IL D KC3L I3DIJ KK3U KU3I KE3K DME3J N3LE 8-.'%>'>+'
I4E4DJ DD"CM D KI3E I3NN KK3L KJ3D KE3D DMI3K N3JK R)-3%@:1.)*-<0%N3K%3C %>:>3%C -<
I4E4DJ DD"CD D KM3E I3DCE KJ UN3N KE3D DME3D DC3N DD3K
I4E4DJ DD"CN D EL3U I3MCE KJ3U UC3C KE3N DDM3J DC3NI DD3KI
I4E4DJ DD"CI D EL3D I3INL KL3C UE3D KE3I DMI3D DC3DI DD3EI
I4E4DJ DD"CC D EJ3E I3IMJ KL3J UE3I KE3D DMD3N DC3ME DD3CE
I4E4DJ DD"CE D EJ I3DLI UM3N UE3U KC3U DMD3D DI3LI DD3II
I4E4DJ DD"CK D EU3U I3NKJ UM3K UE3L KE3I DMM3D DI3JK DD3NK
I4E4DJ DD"CU D EU3N I3NJI UD3D UK3I KE3L LL3U DI3UL DD3DL
I4E4DJ DD"CJ D EU3D I3IU UD3E UK3K KK3D LJ3D DI3KL DD3ML
I4E4DJ DD"CL D EK3L I3ICC UN UK3L KE3C LU3N DI3KD DD3MD
I4E4DJ DD"EM D EK3U I3IMJ UN3C UU3N KE3D LK3U DI3ED DM3LD
I4E4DJ DD"ED D EK3E I3NIN UN3K UU3D KE3N LU3U DI3CD DM3JD
I4E4DJ DD"EN D EK3E I3NJC UN3U UU3D KE3N LU DI3II DM3UI
I4E4DJ DD"EI D EK3I I3DUN UN3J UU3E KE3D LJ3N DI3ND DM3KD
I4E4DJ DD"EC D EK3N I3DJU UN3J UU3C KC3L LU3L DI3MJ DM3CJ
I4E4DJ DD"EE D EK I3DJE UN3L UU3K KE3N LJ3C DI3MD DM3CD
I4E4DJ DD"EK D EE3L I3DII UI3N UJ KE3E LL3U DN3L DM3I
I4E4DJ DD"EU D EK I3INJ UI3I UU3L KK3D LJ DN3UJ DM3DJ
I4E4DJ DD"EJ D EK I3IMU UI3E UJ3D KK LJ DN3KJ DM3MJ
I4E4DJ DD"EL D EK I3NCL UI3U UJ3I KK3D LJ3E DN3EU L3LU
I4E4DJ DN"MM D EE3L I3IMK UC3D UJ3E KK3C LJ3U DN3CN L3JN
I4E4DJ DN"MD D EE3L I3NKN UC3C UJ3L KK3L DMM3N DN3IN L3UN
I4E4DJ DN"MN D EE3U I3IJI UC3K UL3N KK3L LL3K DN3DJ L3EJ
I4E4DJ DN"MI D EE3U I3NDL UC3U UL3I KK3K DMM3I DN3MI L3CI
I4E4DJ DN"MC D EE3K I3NNL UC3J UL3E KK3J DMD DD3JL L3NL
I4E4DJ DN"ME D EE3L I3NUJ UE3I JM KU3N DMD3L DD3UC L3DC
I4E4DJ DN"MK D EE3K I3ILN UE3K JM3I KU3C DMM3L DD3KE L3ME
I4E4DJ DN"MU D EE3L I3ILK UE3U JM3I KU3U DMD3E DD3CI J3JI
I4E4DJ DN"MJ D EE3J I3IDD UE3J JM3E KU3J DMN3I DD3IC J3UC



I4E4DJ DN"ML D EK3D I3IN UE3L JM3J KJ DMI3C DD3NI J3KI
I4E4DJ DN"DM D EK3D I3IJL UK3C JD3D KU3J DMI DD3MJ J3CJ
I4E4DJ DN"DD D EK3D I3IIE UK3E JD3I KJ3N DMI3K DD3MD J3CD
I4E4DJ DN"DN D EK3D I3NIC UK3U JD3E KJ3I DMI3K DM3UJ J3DJ
I4E4DJ DN"DI D EK3N I3IEC UK3L JD3K KJ3J DMI3D DM3KU J3MU
I4E4DJ DN"DC D EK I3DIL UU3N JD3L KJ3C DME3I DM3EC U3LC
I4E4DJ DN"DE D EK3N I3DEK UU3E JN3N KJ3U DMK3N DM3II U3UI
I4E4DJ DN"DK D EK3D I3NCD UU3J JN3E KL DMK3D DM3DJ U3EJ
I4E4DJ DN"DU D EK I3IDD UJ JN3J KL3N DMK3K DM U3C
I4E4DJ DN"DJ D EK3D I3ICL UJ JI3D KL3I DMU3N L3JU U3NU
I4E4DJ DN"DL D EK3I I3IND UJ3I JI3I KL3I DMU3I L3UI U3DI
I4E4DJ DN"NM D EK3I I3CNN UJ3E JI3N KL3I DME3U L3CL K3JL
I4E4DJ DN"ND D EK3N I3NLC UJ3U JI3C KL3C DMU3I L3NJ K3KJ
I4E4DJ DN"NN D EK3C I3NIN UJ3L JI3U KL3U DMU3J L3DN K3EN
I4E4DJ DN"NI D EK3K I3NCK UL JI3J KL3J DMU3U J3L K3I
I4E4DJ DN"NC D EK3K I3NN UL3D JI3L UM DMJ3N J3UN K3DN
I4E4DJ DN"NE D EK3J I3NEE UL3N JC UM3D DMU3L J3KK K3MK
I4E4DJ DN"NK D EK3U I3IUU UL3C JC UM3J DMU J3E E3L
I4E4DJ DN"NU D EK3J I3CLL UL3C JI3J UM3K DME3C J3CN E3JN
I4E4DJ DN"NJ D EU I3ENK UL3E JC UD3N DME J3II E3UI
I4E4DJ DN"NL D EK3J I3EEK UL3U JC UD3C DMC3C J3NU E3KU
I4E4DJ DN"IM D EK3L I3CJN UL3U JI3J UD3N DMC3U J3DL E3EL
I4E4DJ DN"ID D EK3L I3CJJ UL3J JI3J UM3U DMI3U J3DD E3ED
I4E4DJ DN"IN D EK3J I3CIE UL3L JI3L UD3N DMC3N J3MC E3CC
I4E4DJ DN"II D EU I3IJJ UL3J JI3U UD3C DMC3I U3LU E3IU
I4E4DJ DN"IC D EU3D I3EMJ UL3J JI3U UD3K DMI3C U3LI E3II
I4E4DJ DN"IE D EU3D I3CIU UL3J JI3K UM3L DMN3L U3JN E3NN
I4E4DJ DN"IK D EU3D I3ELC UL3J JI3K UD3C DMD3L U3KJ E3MJ
I4E4DJ DN"IU D EU3D I3E UL3J JI3K UD3J DMI3E U3KN E3MN
I4E4DJ DN"IJ D EU3N I3EIU UL3U JI3K UD3J DMI3N U3EU C3LU
I4E4DJ DN"IL D EU3N I3CEI UL3K JI3C UD3L DMI3I U3CK C3JK
I4E4DJ DN"CM D EU3I I3CL UL3K JN3E UD3L DMN3J U3IE C3UE
I4E4DJ DN"CD D EJ3C I3IK UL DKK3I UD3K DMI3U U3N C3K
I4E4DJ DN"CN D EL3K I3IJC UL UI3J UD3E DMI3I U3DC C3EC
I4E4DJ DN"CI D EJ3J I3ID UJ3L UI3C UD DMI3E U3ME C3CE
I4E4DJ DN"CC D EJ3N I3NCL UJ3J UI3D UD DMC3D K3LL C3IL
I4E4DJ DN"CE D EU3L I3CIC UJ3J UI3D UD3D DMN3C K3JU C3NU
I4E4DJ DN"CK D EU3J I3CKJ UJ3J UI3D UD3L DMN3I K3J C3N
I4E4DJ DN"CU D EU3E I3ENC UJ3J UI3D UD3I DMD3U K3UK C3DK
I4E4DJ DN"CJ D EU3C I3NKJ UJ3U UI3N UM3K DMI3N K3KK C3MK
I4E4DJ DN"CL D EU3I I3IDN UJ3U UI3E UD DMN3J K3EK I3LK
I4E4DJ DN"EM D EU3I I3CIJ UJ3J UI3U UD3L DMN3K K3ED I3LD
I4E4DJ DN"ED D EU3C I3CUC UJ3J UI3L UN3C DMN3I K3CK I3JK
I4E4DJ DN"EN D EU3I I3ICK UJ3J UC3D UD3U DMN3K K3IJ I3UJ
I4E4DJ DN"EI D EU3K I3E UJ3L UC3C UD3J DMD3K K3NJ I3KJ
I4E4DJ DN"EC D EU3K I3CCK UJ3J UC3C UN DMN3I K3NE I3KE
I4E4DJ DN"EE D EU3K I3CIN UL UC3U UD3L DMN3C K3DU I3EU
I4E4DJ DN"EK D EU3E I3ECK UJ3L UC3L UD3U DMD3N K3MJ I3CJ
I4E4DJ DN"EU D EU3E I3CJK UJ3L UE3D UN3C DMN3N K3MD I3CD
I4E4DJ DN"EJ D EU3C I3EUD UJ3U UE3D UN3E DMD3E E3LK I3IK
I4E4DJ DN"EL D EU3K I3EDC UL UE3C UN3E DMN E3L I3I
I4E4DJ DI"MM D EU3K I3CKC UL UE3E UN3E DMN E3JC I3NC
I4E4DJ DI"MD D EU3E I3IJU UL3D UE3K UN3I DMN3N E3UJ I3DJ
I4E4DJ DI"MN D EU3E I3IEN UL UE3J UN DMD3U E3UD I3DD
I4E4DJ DI"MI D EU3K I3ILE UL UE3J UN3D DMD3K E3KE I3ME
I4E4DJ DI"MC D EU3U I3IJL UL3D UK UN3K DMN3C E3EL N3LL
I4E4DJ DI"ME D EU3U I3CEC UL3D UK3D UN3I DMD3N E3EK N3LK
I4E4DJ DI"MK D EU3K I3EJI UL3D UK UN3L DMM3C E3CL N3JL
I4E4DJ DI"MU D EU3K I3CCN UL3D UK3N UN3C DMD3D E3CC N3JC
I4E4DJ DI"MJ D EU3U I3IEU UJ3L UK UN3E DMD3E E3IU N3UU
I4E4DJ DI"ML D EU3K I3CJC UL3D UK3C UN3D DMM3K E3IC N3UC
I4E4DJ DI"DM D EU3U I3EIJ UL3N UK3C UN LL3J E3I N3U
I4E4DJ DI"DD D EU3J I3CLK UL3D UK3E UN3I DMM3E E3NC N3KC
I4E4DJ DI"DN D EU3U I3EMD UL UK3E UN3I DMM3C E3DL N3EL
I4E4DJ DI"DI D EU3J I3EDN UL UK3E UD3J DMM3N E3DN N3EN
I4E4DJ DI"DC D EU3J I3EKU UJ3L UK3C UD3I LL3N E3MU N3CU
I4E4DJ DI"DE D EU3J I3KMU UL UK3E UN LL3C E3MC N3CC
I4E4DJ DI"DK D EU3U I3EKC UL UK3C UN3N LL3U C3LL N3IL
I4E4DJ DI"DU D EU3J I3CNN UJ3L UK3C UN3N DMM3D C3LI N3II
I4E4DJ DI"DJ D EU3U I3CUD UJ3J UK3K UN3I LL3E C3JU N3NU
I4E4DJ DI"DL D EU3J I3EJD UJ3U UK3C UN3U LL3N C3JN N3NN



I4E4DJ DI"NM D EU3U I3CE UJ3U UK3I UN3N LL3K C3UL N3DL
I4E4DJ DI"ND D EU3U I3ECE UJ3J UK3C UN3J LL3I C3UN N3DN
I4E4DJ DI"NN D EU3K I3EJU UJ3J UK3C UN3C LJ3J C3KU N3MU
I4E4DJ DI"NI D EU3U I3CJJ UJ3U UK3I UN LJ3L C3KN N3MN
I4E4DJ DI"NC D EU3U I3CIK UJ3J UK3E UN3I LL3E C3EK D3LK
I4E4DJ DI"NE D EU3L I3ENL UJ3U UK3I UN3C LJ3U C3EN D3LN
I4E4DJ DI"NK D EU3U I3CKL UJ3U UK3C UN3C LJ3J C3CL D3JL
I4E4DJ DI"NU D EU3K I3CCC UJ3U UK3I UD3L LL3D C3CE D3JE
I4E4DJ DI"NJ D EU3K I3EMC UJ3K UK3I UN3N LJ3K C3IL D3UL
I4E4DJ DI"NL D EU3E I3KI UJ3K UK3C UN3I LJ C3IC D3UC
I4E4DJ DI"IM D EU3U I3EMD UJ3K UK3C UN3C LL3N C3NL D3KL
I4E4DJ DI"ID D EU3K I3CJD UJ3J UK3K UN3N LL3I C3NE D3KE
I4E4DJ DI"IN D EU3U I3ECL UJ3U UK3E UD3U LJ3N C3NI D3KI
I4E4DJ DI"II D EU3L I3ELI UJ3U UK3C UN3D LU3J C3DJ D3EJ
I4E4DJ DI"IC D EU3J I3CUU UJ3U UK3C UN LJ3K C3DI D3EI
I4E4DJ DI"IE D EU3J I3CJC UJ3U UK3E UN3C LJ3J C3MJ D3CJ
I4E4DJ DI"IK D EU3J I3CEE UJ3U UK3C UN3I LJ3L C3ME D3CE
I4E4DJ DI"IU D EU3J I3CJD UJ3K UK3N UN3C LJ3J C3MD D3CD
I4E4DJ DI"IJ D EU3J I3ICU UJ3E UK3N UN3D LL3N I3LJ D3IJ
I4E4DJ DI"IL D EU3L I3IMD UJ3E UK3D UN3N LL3K I3LC D3IC
I4E4DJ DI"CM D EU3U I3KMC UJ3K UK3I UN3K LU3L I3L D3I
I4E4DJ DI"CD D EU3J I3KDE UJ3K UK3I UN3E LU3L I3JJ D3NJ
I4E4DJ DI"CN D EU3L I3EUI UJ3K UK3C UD3J LU3I I3JI D3NI
I4E4DJ DI"CI D EU3J I3EEC UJ3K UK3I UN3N LU3K I3JN D3NN
I4E4DJ DI"CC D EU3J I3EDD UJ3E UK3I UD3K LU3U I3J D3N
I4E4DJ DI"CE D EU3J I3EL UJ3E UK3N UN3I LU3L I3UK D3DK
I4E4DJ DI"CK D EU3J I3UND UJ3C UK3N UN3N LU I3UD D3DD
I4E4DJ DI"CU D EU3J I3KCC UJ3C UK3N UD3L LU3N I3KJ D3MJ
I4E4DJ DI"CJ D EU3U I3EJJ UJ3C UK3N UN3C LU3J I3KC D3MC
I4E4DJ DI"CL D EU3J I3KJK UJ3I UK3N UN3C LU I3EL M3LL
I4E4DJ DI"EM D EU3U I3ENK UJ3I UK3N UN3C LJ3D I3K D
I4E4DJ DI"ED D EU3J I3EED UJ3C UK3N UN3E LU3L I3EC M3LC
I4E4DJ DI"EN D EU3L I3EEJ UJ3C UK3N UN3D LU3J I3ED M3LD
I4E4DJ DI"EI D EU3L I3KDE UJ3I UK3N UN3I LU3I I3CE M3JE
I4E4DJ DI"EC D EU3J I3ELJ UJ3I UK3D UN3C LU3E I3CI M3JI
I4E4DJ DI"EE D EU3U I3ECD UJ3I UK3D UN3I LU3L I3C M3J
I4E4DJ DI"EK D EU3U I3EUK UJ3N UE3L UN3C LU3C I3IU M3UU
I4E4DJ DI"EU D EJ I3ICL UJ3I UK3N UD3N LJ3D I3IC M3UC
I4E4DJ DI"EJ D EU3J I3CUU UJ3I UK3D UD LU3D I3NL M3KL
I4E4DJ DI"EL D EU3J I3EMC UJ3C UK3N UD3J LU3I I3NJ M3KJ
I4E4DJ DC"MM D EU3J I3KDE UJ3I UK3N UN3D LU I3NI M3KI
I4E4DJ DC"MD D EU3U I3UMN UJ3I UK3N UN3N LK3U I3NN M3KN
I4E4DJ DC"MN D EU3J I3KJC UJ3N UK3N UN3N LK3J I3DJ M3EJ
I4E4DJ DC"MI D EU3U I3KIL UJ3D UK3N UN3I LK3U I3DN M3EN
I4E4DJ DC"MC D EU3J I3KDD UJ3N UK3N UD3J LK3K I3ML M3CL
I4E4DJ DC"ME D EU3J I3KNK UJ3D UK3N UD3K LK3C I3ML M3CL
I4E4DJ DC"MK D EU3L I3EII UJ3D UK3D UD LK3I I3MK M3CK
I4E4DJ DC"MU D EU3J I3KDU UU3J UK UD3J LK I3MN M3CN
I4E4DJ DC"MJ D EJ I3KLI UU3J UK3D UN LE3E I3MD M3CD
I4E4DJ DC"ML D EU3L I3KIL UU3J UK3N UN LE3J N3LL M3IL
I4E4DJ DC"DM D EJ I3KJK UU3J UK UN3D LE3L N3LK M3IK
I4E4DJ DC"DD D EJ I3KLE UU3J UK UN3N LK N3LI M3II
I4E4DJ DC"DN D EJ I3KUN UU3J UK3D UN LE3K N3LD M3ID
I4E4DJ DC"DI D EU3J I3EID UU3U UK UN3N LU3D N3JK M3NK
I4E4DJ DC"DC D EJ I3KEN UU3U UE3J UN LK3N N3JI M3NI
I4E4DJ DC"DE D EJ I3KMD UU3J UK UD3J LK N3J M3N
I4E4DJ DC"DK D EU3J I3EML UU3L UE3L UN3D LK3E N3UK M3DK
I4E4DJ DC"DU D EJ I3UML UU3L UK UN3N LE3K N3UI M3DI
I4E4DJ DC"DJ D EU3L I3CJL UU3J UK UD3E LK3I N3U M3D
I4E4DJ DC"DL D EJ3U I3UMU UU3C UE3L UD3C LC3J N3KE M
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I4E4DJ L"EE KD3C M3MN M NN KD3LE KD3I @+-C )+1
I4E4DJ L"EK KD3E M3MN M NN KN3N KD3N
I4E4DJ L"EU KD3C M3MN M NN KN3II KD3N
I4E4DJ L"EJ KD3N M3MN M NN KN3MK KD3N
I4E4DJ L"EL KD3C M3MN M NN KN3MK KD3D
I4E4DJ DM"MM KD3C M3MN M NN KN3NL KD3D
I4E4DJ DM"MD KD3D M3MN M NN KN3EE KD
I4E4DJ DM"MN KM3J M3MK M3U NN KN3IC KD
I4E4DJ DM"MI KD M3MI DM3D ND3I KN3MC KD
I4E4DJ DM"MC KD3D M3MI DM3D DC3J KN3DC KM3L
I4E4DJ DM"ME KD3D M3MI DM3D J3J KN3IE KD
I4E4DJ DM"MK KM3K M3MN M E3C KN3IK KD
I4E4DJ DM"MU KD3N M DM3D J3I KN3DD KD3N
I4E4DJ DM"MJ KD3E M DM3D L KN3D KD3I
I4E4DJ DM"ML KD3D M DM3D E3E KN3EN KD3N
I4E4DJ DM"DM KD M M I3I KN3UC KD3N
I4E4DJ DM"DD KD M M E3N KN3CI KD3I
I4E4DJ DM"DN KD3C M M DD3E KN3IK KD3C
I4E4DJ DM"DI KC3C M M DE3U KN3KN KD3I
I4E4DJ DM"DC JE3L M3ME D3L DJ3N KU3N KN3I
I4E4DJ DM"DE DJD3U M3MU N3K DL3E JU3NL UD3E
I4E4DJ DM"DK CEL3D M3MJ C3U DL3K DCD3MU LE3N
I4E4DJ DM"DU KEE M3DK K3N DL NMU3DE DNN3E
I4E4DJ DM"DJ KJN3L M3MK E3U DU3J NKD3DC DCI3K
I4E4DJ DM"DL CKI3K M3DJ D3J DK3K NEC3NC DCM3K
I4E4DJ DM"NM ICM3K M3NC N DK3J NNE3LD DIC3I
I4E4DJ DM"ND IEU3E M3DJ N3D DJ NDU3EN DNL3N
I4E4DJ DM"NN EDL M3CI E3I DJ3U NIN3LK DII3E
I4E4DJ DM"NI UNC3K M3IK J3N DJ3K NJN3ED DED3I
I4E4DJ DM"NC JDI3D M3NC U3C DK3L INE3JC DUM3U
I4E4DJ DM"NE UKC3I M3NE U3E DE3I IEN3NC DJD3J
I4E4DJ DM"NK ULU M3DK U3C DC3K IUN3ID DJJ3N
I4E4DJ DM"NU JKK3C M3DD U3E DC3N IJJ3LD DLK3J
I4E4DJ DM"NJ JUC3K M3MJ U3K DC CMN3IJ NMN3K
I4E4DJ DM"NL JCU M3MJ K3J DI3J CMU3N NMK3L
I4E4DJ DM"IM JDC3C M3MJ K3I DI3J CMU3KI NDD3U
I4E4DJ DM"ID ULN3C M3ML K DC3D CME3KN NDC3D
I4E4DJ DM"IN UJM M3MJ K3E DC3E CME3LN NDC3K
I4E4DJ DM"II ULU3J M3MU U3D DC3U CDD3KD NDU
I4E4DJ DM"IC JDJ M3MK U3C DC3K CDL3ID NDJ3N



I4E4DJ DM"IE JCD3E M3MK U3C DC3I CNK3ML NDC3E
I4E4DJ DM"IK JID3K M3MU K3N DC CNU3C NDD3L
I4E4DJ DM"IU JIC3N M3ME K3J DC3D CNU3IN NDN
I4E4DJ DM"IJ JEK3E M3MC U3U DC3I CIM3KN NDM3L
I4E4DJ DM"IL JKC3I M3ME U3D DC3N CIE3MN NDD3I
I4E4DJ DM"CM JEL3J M3ME K3J DI3L CIU3NE NDC3L
I4E4DJ DM"CD JKE3I M3ME K3J DC CIU3JN NDD3J
I4E4DJ DM"CN JUL3D M3ME U DC3D CCM3JU NDM3J
I4E4DJ DM"CI JJU M3ME U3C DC3N CCI3D NDC3U
I4E4DJ DM"CC JJM3N M3MC U3D DC3D CID3CU NML3N
I4E4DJ DM"CE JCI3C M3MI K DI3L CDJ3KU NMK3J
I4E4DJ DM"CK JDC3D M3MC E3C DC3N CDD NMK3E
I4E4DJ DM"CU JDC3K M3ME K DC3U CMJ3C NMK
I4E4DJ DM"CJ JCU3D M3ME E3L DE3D CDD3MI NMC3K
I4E4DJ DM"CL JDJ3E M3ME E3C DE3D CMJ3NE NMI3N
I4E4DJ DM"EM JMD3K M3MI E3J DE3I CMI3CD NMN3N
I4E4DJ DM"ED JMN3N M3MI E3L DE3C CMM3KU NMN3L
I4E4DJ DM"EN JMC3C M3MI E3L DE3I ILL3LJ NMN
I4E4DJ DM"EI JMN3K M3MN E3J DE3I ILJ3LU NMD
I4E4DJ DM"EC ULD3E M3MN E3E DE3I CMI3D NMU3N
I4E4DJ DM"EE JKJ3J M3MI J3N DE3I CME3ML NMU3E
I4E4DJ DM"EK LIN3K M3MN J3D DE3D CME3CL NMM3C
I4E4DJ DM"EU JIJ3I DM3MD K3N DC3D ILU3L DLC3J
I4E4DJ DM"EJ UJK3J M E3K DI3L IJJ3DL DLD3U
I4E4DJ DM"EL UKU3I M E3D DC3C IJK3MN DLI3U
I4E4DJ DD"MM UIE M3MN C3K DE ILU3UD NMU3I
I4E4DJ DD"MD UCD3K M3MD E3N DE3E CMU3MN NDN3I
I4E4DJ DD"MN UEN3J M3MD K DE3J CDC3N NDK3N
I4E4DJ DD"MI UNL3D M3MD E3I DE3U CDU3LE NNI3E
I4E4DJ DD"MC UMM3U M C3K DE3E CDE3LN NNC
I4E4DJ DD"ME KED3N M3ME I3J DE3U CMJ3C NDU3L
I4E4DJ DD"MK KLE3D M3MI C3U DK3N CDM3NC NDJ3J
I4E4DJ DD"MU UEU3I M3MD E3I DK3K CDK3LL NND3I
I4E4DJ DD"MJ JIN3E M K3E DK3K CNI3KC NND3C
I4E4DJ DD"ML JEC3D M K3U DK3D CDJ3NJ NDI3N
I4E4DJ DD"DM JIJ3C M E3E DE3E CNM3KJ NDK3E
I4E4DJ DD"DD JEC3L M K DE3N CID3MC NNN3I
I4E4DJ DD"DN JNE3C M K3K DE3E CID3KC NNN3D
I4E4DJ DD"DI UUC3L M C3J DE3D CII3JE NIN3N
I4E4DJ DD"DC UKK3N M C3L DE3N CII3KN NID3K
I4E4DJ DD"DE KLI3L M C3I DE3U CMJ3EJ NDE3K
I4E4DJ DD"DK ELN3L M D3J DK3D IJN3EJ NMU3J
I4E4DJ DD"DU KMK3J M D3L DK3J IUU3DK NMK3C
I4E4DJ DD"DJ KUJ3J M N3U DJ IJE3IU NDM3U
I4E4DJ DD"DL JEM3L M E3N DJ3U CMD3EL NMU3N
I4E4DJ DD"NM JLM3U M J DJ3C CDM3JJ NMM3I
I4E4DJ DD"ND JCM3J M C3K DU CIE3CJ NMM3L
I4E4DJ DD"NN ULL3J M M DE3K CNM3UD DLN3J



I4E4DJ DD"NI UUL3J M M DU3D CMC3CK DJN3L
I4E4DJ DD"NC UCM3I M M DL3D CDM3CI DJE3C
I4E4DJ DD"NE UNM3I M M3D NM3I CDI3K DJU3J
I4E4DJ DD"NK JDM3U M U ND CCM3KK DLU3E
I4E4DJ DD"NU LEC3U M DM3N NM3E CUU3K NMN3U
I4E4DJ DD"NJ LJI3E M L3L DU3E CLL3JU NMU3C
I4E4DJ DD"NL DMDU3E M DM3C DC3J EDI3ND NDM3I
I4E4DJ DD"IM DMKI3E M DD3N DI3I ENU3IN NDL3I
I4E4DJ DD"ID DMEI3I M DM3I DN3D ENL3NC NNI3D
I4E4DJ DD"IN LEU3I M U3J DD3N EDU3NI NND3D
I4E4DJ DD"II LDI3I M U3K DD3E CJC3N NDN3C
I4E4DJ DD"IC JUL3N M K3N DN3C CEJ3IC NMN3D
I4E4DJ DD"IE JCI3C M E3J DI3D CCM3KD DLC3C
I4E4DJ DD"IK JIM3L M E3N DI3L CNL3LD DLM3U
I4E4DJ DD"IU JCN3N M K3I DC3K CCL3EU DLU3U
I4E4DJ DD"IJ JJN3N M U3I DE3D CED3KE DLL3K
I4E4DJ DD"IL JUN3J M K3C DC3J CIK3J DLD3K
I4E4DJ DD"CM JIJ3J M E3J DC3K CNK3JU DJL3D
I4E4DJ DD"CD JNC M E3K DC3J CNU3NE DLM3D 8-.'%>'>+'
I4E4DJ DD"CN JNC3L M K3D DE CCL3CD NMI3E
I4E4DJ DD"CI JJC3J M E3E DE3I CIN3EN DLD3I
I4E4DJ DD"CC JUD3N M C3K DE3N CNN DJC3E
I4E4DJ DD"CE JIM3I M I3U DE3E CDD3LK DJM3U
I4E4DJ DD"CK JDE3C M I3U DK3D CME3KL DUL3D
I4E4DJ DD"CU JMK3E M I3N DK3J CMN3DL DUK3K
I4E4DJ DD"CJ UUJ3E M I3C DU3N ILC3DN DUI3K
I4E4DJ DD"CL UUN3K M I3E DU3K IJJ3LU DUD3C
I4E4DJ DD"EM UUK3K M C3N DU3U IJU3EN DKL3E
I4E4DJ DD"ED UJJ3N M C3J DU3U IJL3NJ DUM3D
I4E4DJ DD"EN ULU3L M E DU3I ILD3JE DKL3U
I4E4DJ DD"EI ULL3J M E3D DK3L ILI3UU DKL3U
I4E4DJ DD"EC UJD3I M C DK3K ILM3NL DUM
I4E4DJ DD"EE UUD3E M C3D DK3K IJU3JL DUM3J
I4E4DJ DD"EK UUC3K M C3N DK3L IJU3ND DUN3C
I4E4DJ DD"EU UJN M E DU IJE3KU DUN3D
I4E4DJ DD"EJ ULU3K M3MN E3E DK3L IJE3NE DUD3E
I4E4DJ DD"EL JNU3N M3MN K3K DK3K IJJ3CK DUD3N
I4E4DJ DN"MM JKJ3J M3MI U3N DK3D ILC3IC DUN3L
I4E4DJ DN"MD LDN3N M3ME U3U DE3C CMI3KN DUE3C
I4E4DJ DN"MN LNJ3E M3MD U3C DC3U CDD3D DUU3I
I4E4DJ DN"MI LII3D M U3C DC3I CDI3U DUE3D
I4E4DJ DN"MC LNK M U3I DC3D CDN3LD DUU3D
I4E4DJ DN"ME LIM3D M3MD U3E DC CDE3IL DJM3U
I4E4DJ DN"MK LIU M U3C DI3L CDJ3N DJD3D
I4E4DJ DN"MU LCM3I M U3E DI3J CDL3JI DJN3C
I4E4DJ DN"MJ LCL3J M U3L DI3J CNM3J DJN
I4E4DJ DN"ML LKJ3U M3MN J3D DI3U CNE3ND DJE3I
I4E4DJ DN"DM LJD3L M3MI J3N DI3K CNL3KE DJU3D



I4E4DJ DN"DD LLN3D M3ME J3C DI3C CIM3JN DJK3N
I4E4DJ DN"DN DMME3K M3ML J3K DI3N CIN3NN DJN3K
I4E4DJ DN"DI DMNL3U M3DE L DI CIE3LK DJI3L
I4E4DJ DN"DC DMKD M3NI L3K DN3J CCI3CE DJC3D
I4E4DJ DN"DE DDMM3K M3CE DM3E DN3C CED3KC DJK3L
I4E4DJ DN"DK DDIU3I M3JJ DD3E DD3L CKD3CC DJL3N
I4E4DJ DN"DU DDEC3I M3UE DD3E DD3D CKL3LD DLN3L
I4E4DJ DN"DJ DDEN3J M3E DD3N DM3C CUI3II DLK3I
I4E4DJ DN"DL DDCK3D M3IE DD DM CUC3NE DLE3C
I4E4DJ DN"NM DDIL M3NN DM3L L3L CUC3JK DLI3J
I4E4DJ DN"ND DDNJ3N M3DK DM3U DM CUC3EN DLI3L
I4E4DJ DN"NN DDNC3L M3DD DM3K DM3D CUE3DC DLN3L
I4E4DJ DN"NI DDDC3J M3MU DM3N DM3N CUI3CI DLN3L
I4E4DJ DN"NC DMEU3I M J3U DM3C CKE3NE DLI
I4E4DJ DN"NE LLJ3D M U3K DM3J CEE3CL DLI3N
I4E4DJ DN"NK LCK3L M U DD3K CCC3LL DLN3J
I4E4DJ DN"NU LDL3D M K3J DN3E CIC3IL DLN3I
I4E4DJ DN"NJ LMU3K M K3J DI3N CNK3MC DLM3C
I4E4DJ DN"NL LMC3E M U3D DI3K CDL3LJ DJJ3L
I4E4DJ DN"IM LMC3C M U3N DI3L CDU3MJ DJU3L
I4E4DJ DN"ID LMD3N M U3I DI3L CDK3DE DJE3K
I4E4DJ DN"IN JLJ3K M U3I DI3J CDI3KC DJC3I
I4E4DJ DN"II LMM3U M U3N DI3J CDD3LL DJN3L
I4E4DJ DN"IC LMN3U M U3I DI3J CDM3NC DJN3L
I4E4DJ DN"IE LMN3J M U3C DI3J CML3JU DJM3K
I4E4DJ DN"IK LMN3I M U3C DI3J CDM3KI DJM3J
I4E4DJ DN"IU LMN3J M U3E DI3J CDM3U DJN3K
I4E4DJ DN"IJ LML3L M U3U DI3U CML3LE DJN3E
I4E4DJ DN"IL LDK3N M U3U DI3U CDM3JN DJM3N
I4E4DJ DN"CM LDU3U M U3K DI3E CDD3EI DUL3U
I4E4DJ DN"CD LDD3D M U3C DI3E CDD3NL DUL3N
I4E4DJ DN"CN LME3I M U3C DI3E CDM3EL DUJ3L
I4E4DJ DN"CI JLK3N M U3N DI3K CML3KC DUJ3C
I4E4DJ DN"CC JJJ3E M U DI3U CDM3DN DUJ3C
I4E4DJ DN"CE JUJ3L M K3L DI3J CMJ3KN DUJ3N
I4E4DJ DN"CK JKL3E M K3U DI3L CME3UL DUU3N
I4E4DJ DN"CU JEL M K3K DC3D CMI3I DUJ3C
I4E4DJ DN"CJ JEM3E M K3E DC3N CMD3L DUU
I4E4DJ DN"CL JCI3N M K3C DC3C ILL3CL DUK3N
I4E4DJ DN"EM JIJ3C M K3I DC3E ILU3KI DUU3I
I4E4DJ DN"ED JIN3C M K3C DC3K ILK3ML DUK3I
I4E4DJ DN"EN JID3N M K3C DC3U ILE3LE DUC3J
I4E4DJ DN"EI JIM3D M K3C DC3U ILE3DL DUK3N
I4E4DJ DN"EC JNL3L M K3C DC3U ILI3UN DUK3D
I4E4DJ DN"EE JNL3N M K3I DC3U ILI3DL DUK3C
I4E4DJ DN"EK JNU M E3L DC3U ILN3ED DUK3N
I4E4DJ DN"EU JNC3L M E3U DC3J ILD3UJ DUK3D
I4E4DJ DN"EJ JNM3I M E3U DE ILD3ID DUE3U



I4E4DJ DN"EL JML3L M E3K DE3N IJL3IC DUK
I4E4DJ DI"MM JMI3K M E3K DE3I IJU3K DUC3E
I4E4DJ DI"MD JMN3E M E3K DE3C IJU3DU DUI3N
I4E4DJ DI"MN JMD3J M E3K DE3E IJK3NI DUD3C
I4E4DJ DI"MI ULU3C M E3K DE3E IJI3L DUN3N
I4E4DJ DI"MC ULK M E3E DE3E IJN3JD DUI3E
I4E4DJ DI"ME ULD3L M E3I DE3E IJI3NJ DUD3J
I4E4DJ DI"MK UJD3E M E3D DE3K IJN3JN DUM3L
I4E4DJ DI"MU UUI3E M E3D DE3J IJM3LJ DUM3J
I4E4DJ DI"MJ UKK3L M E DE3L IUJ3KL DKL3U
I4E4DJ DI"ML UKE3U M E DK IUU3EJ DUD3N
I4E4DJ DI"DM UKN3D M E DK3D IUE3LE DUM3I
I4E4DJ DI"DD UEL M E DK3N IUC3UI DUM3L
I4E4DJ DI"DN UEU3J M E DK3N IUN3JL DUM3K
I4E4DJ DI"DI UEC3K M E DK3N IUN3NK DUD3C
I4E4DJ DI"DC UCU3I M E DK3N IUM3ND DUM3U
I4E4DJ DI"DE UCI3E M E DK3N IKJ3KI DUM3E
I4E4DJ DI"DK UCD3N M E3D DK3N IKK3LD DUM
I4E4DJ DI"DU UCD M E DK3N IKE3DN DKU3U
I4E4DJ DI"DJ UCD3L M E3D DK3N IKC3ND DKK3K
I4E4DJ DI"DL UCN3U M E3D DK3N IKI3KL DKK3L
I4E4DJ DI"NM UCD3K M E3D DK3D IKI3MD DKK3K
I4E4DJ DI"ND UIC3J M E3N DK3D IKD3IE DKK3K
I4E4DJ DI"NN UIC3N M E3N DK3D IKD3NJ DKU3N
I4E4DJ DI"NI UIJ3K M E3N DK3D IKD3KD DKE3U
I4E4DJ DI"NC UIJ3K M E3D DK IKN3MJ DKE3U
I4E4DJ DI"NE UIJ3C M E DK IKN3K DKE3C
I4E4DJ DI"NK UCD3N M E3D DK IKN3UL DKI3J
I4E4DJ DI"NU UCE3N M C3L DK3D IKC3MD DKE3N
I4E4DJ DI"NJ UCJ3L M C3L DK3D IKC3LJ DKC3C
I4E4DJ DI"NL UCE3I M C3J DK3N IKC3KL DKE3I
I4E4DJ DI"IM UII3U M C3J DK3N IKN3JD DKK3D
I4E4DJ DI"ID UNL3I M C3U DK3N IKD3LU DKK3I
I4E4DJ DI"IN UNJ3N M C3U DK3I IKD3UN DKE3I
I4E4DJ DI"II UNL3I M C3U DK3I IKD3MC DKC3N
I4E4DJ DI"IC UNJ3N M C3U DK3I IKM3NN DKC3N
I4E4DJ DI"IE UNK3D M C3U DK3I IEL3J DKC3N
I4E4DJ DI"IK UNI3D M C3U DK3C IEL3NE DKC3D
I4E4DJ DI"IU UNM3C M C3U DK3C IEU3UN DKC
I4E4DJ DI"IJ UDE3D M C3J DK3C IEE3KI DKN3C
I4E4DJ DI"IL UDI3U M C3U DK3C IEC3CD DKN3E
I4E4DJ DI"CM UDE3E M C3U DK3C IEI3J DKI3C
I4E4DJ DI"CD UDC3E M C3U DK3C IEI3EU DKC
I4E4DJ DI"CN UMJ3J M C3K DK3C IEN3JU DKN3J
I4E4DJ DI"CI UMJ3C M C3U DK3C IEN3ND DKN3E
I4E4DJ DI"CC UDL3K M C3U DK3E IEC3DI DKI3D
I4E4DJ DI"CE UNK3D M C3U DK3E IEE3NU DKC3N
I4E4DJ DI"CK UNM3N M C3U DK3C IEC3DU DKC3D



I4E4DJ DI"CU UNE3I M C3U DK3E IEK3ME DKI3L
I4E4DJ DI"CJ UNK3D M C3K DK3E IEU3D DKI3C
I4E4DJ DI"CL UNK3E M C3K DK3E IEK3KJ DKN3J
I4E4DJ DI"EM UIN3L M C3K DK3E IEU3JJ DKN3J
I4E4DJ DI"ED UII3C M C3K DK3E IEJ3UD DKN3K
I4E4DJ DI"EN UNL3D M C3K DK3E IEJ3JD DKI3I
I4E4DJ DI"EI UMJ3N M C3K DK3K IEE3DK DKN3I
I4E4DJ DI"EC UMN3C M C3K DK3K IED3NJ DKN3K
I4E4DJ DI"EE UDU3U M C3E DK3K IEN3EL DKN3E
I4E4DJ DI"EK UNN3I M C3K DK3K IEI3IL DKD3I
I4E4DJ DI"EU UNC3K M C3E DK3K IEC3JI DKM3L
I4E4DJ DI"EJ UNK3D M C3C DK3U IEE3DE DKD3I
I4E4DJ DI"EL UNN3D M C3I DK3U IEC3UI DKM3K
I4E4DJ DC"MM UDI3D M C3D DK3U IEC3ML DKN3D
I4E4DJ DC"MD UML3I M C3D DK3L IEC3DD DKN3U
I4E4DJ DC"MN UMN3D M C3D DU IEI3MC DKN3U
I4E4DJ DC"MI KLM3U M C3N DU ICL3J DKM3U
I4E4DJ DC"MC KJE3U M C3D DU3D ICU3IN DKM3J
I4E4DJ DC"ME KJN3E M C3D DU3D ICK3N DKD
I4E4DJ DC"MK KJN3N M C3D DU3D ICE3EE DKM3D
I4E4DJ DC"MU KJN3L M C3D DU3D ICC3NK DEL
I4E4DJ DC"MJ KJI3C M C3D DU3D ICI3CN DEJ3K
I4E4DJ DC"ML KJK3C M C3D DU3D ICC3EU DEJ3C
I4E4DJ DC"DM KLM3I M C3N DU3D ICE3LN DEL3C
I4E4DJ DC"DD KLI3N M C3N DU3D ICK3U DEL3L
I4E4DJ DC"DN KLE3C M C3N DU3D ICU3ME DEJ3E
I4E4DJ DC"DI KLK3K M C3N DU3D ICJ3ME DEL3J
I4E4DJ DC"DC KLJ3N M C3N DU3D ICJ3JD DKM3E
I4E4DJ DC"DE UMD M C3I DU ICL3MU DEJ3U
I4E4DJ DC"DK UMD M C3N DU ICJ3EI DEU3K
I4E4DJ DC"DU KLU3I M C3I DU ICU3JE DEJ3K
I4E4DJ DC"DJ KLM3U M C3N DU ICJ3MC DEU3L
I4E4DJ DC"DL KJE3D M C3D DU ICK3U DEJ 8-.'%+1<
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I4E4DJ L5EE KD6U KN6IC KD6LK KI6MC KD6KK ,7&897:
I4E4DJ L5EK KD6E KN6CJ KN6NN KN6JK KD6EE
I4E4DJ L5EU KD6I KN6JJ KN6CN KN6LU KD6UJ
I4E4DJ L5EJ KD6I KN6U KN6MU KI6I KD6JJ
I4E4DJ L5EL KD6E KN6K KD6LC KI6DD KD6ED
I4E4DJ DM5MM KD6E KN6KN KN6DD KN6JU KD6CU
I4E4DJ DM5MD KD6E KN6LC KN6CN KN6LD KD6UE
I4E4DJ DM5MN KD6I KI6DI KN6DU KI6NU KD6UD
I4E4DJ DM5MI KD6C KN6UC KD6LI KI6DL KD6IN
I4E4DJ DM5MC KD6C KN6KU KN6MJ KN6LN KD6KJ
I4E4DJ DM5ME KD6C KN6UN KN6CN KN6LD KN6NI
I4E4DJ DM5MK KD6K KI6D KN6NJ KI6NC KN6DN
I4E4DJ DM5MU KD6U KN6JD KD6LL KI6I KD6JD
I4E4DJ DM5MJ KD6K KN6EK KN6MD KN6LJ KD6JN
I4E4DJ DM5ML KD6K KN6UK KN6IL KN6JL KN6DL
I4E4DJ DM5DM KD6E KI6MU KN6IC KI6DN KN6DU
I4E4DJ DM5DD KD6E KN6LJ KN6MD KI6II KD6J
I4E4DJ DM5DN KD6U KN6UN KN6MD KI6MI KD6UL
I4E4DJ DM5DI KD6U KN6KL KN6IE KN6JJ KN6MK
I4E4DJ DM5DC KD6N KN6KC KI6DC KI6DL KN6IC
I4E4DJ DM5DE KD6K KI6C KI6IN KI6U KN6JK
I4E4DJ DM5DK KD6J KI6MK KC6IK KI6UD KK6JI
I4E4DJ DM5DU KD6J KN6J KK6CC KI6JE UU6IU
I4E4DJ DM5DJ KN6I KN6JU KL6EE KC6UE LI6DL
I4E4DJ DM5DL KI KI6IC UI6IJ KK6MD DDM6DD
I4E4DJ DM5NM KC6D KI6UC UU6UJ KU6ED DNI6NU
I4E4DJ DM5ND KE6C KI6UJ JN6EU KL6NK DIN6IN
I4E4DJ DM5NN KK6E KI6JN JK6CJ UD6ED DIJ6CI
I4E4DJ DM5NI KJ KC6E JL6ED UC6DJ DCK6NI
I4E4DJ DM5NC KL6L KE6UI LN6KI UK6NI DKM6MU
I4E4DJ DM5NE UD6J KK6DI LK6DJ UJ6CD DUJ6CJ
I4E4DJ DM5NK UI6E KK6CU DMM6LJ JD6IL DLU6E
I4E4DJ DM5NU UE6C KU6U DME6NC JC6UL NDK6JD
I4E4DJ DM5NJ UU6D KL6MD DML6K JJ6IE NIK6JN
I4E4DJ DM5NL UL6K KL6LC DDC6JI LD6IN NEU6EL
I4E4DJ DM5IM JN6E UD6MJ DNM6DD LC6UK NUK6EJ
I4E4DJ DM5ID JC6L UN6NU DNE6DN LJ6KC NLM6KD
I4E4DJ DM5IN JU6C UI6LE DIM6ND DMN6CN IMI6JE
I4E4DJ DM5II JL6J UE6CL DIE6LI DME6CI IDN6N
I4E4DJ DM5IC LN6E UK6CC DCN6DC DML6MK INN6DC
I4E4DJ DM5IE LC6J UU6JE DCK6U DDN6LE IID6J
I4E4DJ DM5IK LJ UL6KJ DCL6EE DDU6DN IIJ6DI
I4E4DJ DM5IU DMD6I JD6UI DEE6UJ DNM6KE ICK6EC
I4E4DJ DM5IJ DMC6D JI6CJ DKD6DC DNI6LU IEC6ME
I4E4DJ DM5IL DMK6K JE6MC DKK6CE DNU6JD IEJ6KJ
I4E4DJ DM5CM DMJ6J JK6JD DUD6NJ DIN6D IKL6KE
I4E4DJ DM5CD DDD6N JL6NK DUI6IJ DIC6DU IUN6UC
I4E4DJ DM5CN DDC6N LD6DK DUK6LL DIK6JC IUJ6JD
I4E4DJ DM5CI DDU6J LN6UE DJM6CN DIL6UL IJU6UN



I4E4DJ DM5CC DNM6C LC6CK DUL6II DCI6K ILK6JJ
I4E4DJ DM5CE DNN6L LK6JD DJD6CN DCK6ND CMN6ID
I4E4DJ DM5CK DNE6K LL6KE DJE6MK DCJ6CU CMI6IU
I4E4DJ DM5CU DNJ6L DMD6CI DJJ6IK DEM6JC CME6NC
I4E4DJ DM5CJ DID6K DMI6JD DJJ6NC DEC6ND CMU6UK
I4E4DJ DM5CL DIC6D DMK6UU DJU6JN DEU6DK CMK6L
I4E4DJ DM5EM DIU DML6JU DJL6NK DKM6I CMK6NJ
I4E4DJ DM5ED DIL6U DDN6NJ DLD6DL DKN6U CMC6IL
I4E4DJ DM5EN DCN6U DDC6JN DLD6JD DKE6IL ILJ6ME
I4E4DJ DM5EI DCE DDU6KN DLN6CN DKU6KD ILU6ND
I4E4DJ DM5EC DCU6K DNM6UN DLK6CK DKJ6LI ILU6CC
I4E4DJ DM5EE DED6I DNI6LI DLU6DE DUD6KE ILJ6MN
I4E4DJ DM5EK DEI6U DNK6CJ DLC6LN DUC6MK ILJ6JC
I4E4DJ DM5EU DJM DNL6E DLI6U DJC6LL CMC6NU
I4E4DJ DM5EJ DLK6U DIN6EJ DLC6UL DLI6DD CMN6KE
I4E4DJ DM5EL NMD6C DIK6D DLU6CU DLE6DJ CMD6NJ
I4E4DJ DD5MM NME6N DCM6UL NME6IL DLU6CE CMN6I
I4E4DJ DD5MD NMJ6J DCC6UK NMJ6MN DLL6KD ILK6CL
I4E4DJ DD5MN NDD6L DCJ6JD NDM6EL NMD6NJ ILE6MU
I4E4DJ DD5MI NDE DEN6ML NDC6JU NMI6IU CMD6DL
I4E4DJ DD5MC NDJ6K DEE6MC NDJ6NK NME6K CMM6UE
I4E4DJ DD5ME NNN6D DEJ6IN NNN6LI NMJ6UI CMN6KL
I4E4DJ DD5MK NNE6K DKN6EK NNE6JK NDM6EJ CMD6LD
I4E4DJ DD5MU NNJ6N DKU6EC NNJ NDN6JI ILL6EK
I4E4DJ DD5MJ NID6N DUM6I NNJ6KN NDE6JU ILJ6KD
I4E4DJ DD5ML NIC DUN6IL NNC6IU NDJ6IL CMD6IL
I4E4DJ DD5DM NIK6D DUE6EU NNL6IC NNM6UL CMN6L
I4E4DJ DD5DD NIL DUL6EC NIN6DC NNI6CN CML6D
I4E4DJ DD5DN NCD6U DJI6UI NID6JI NNK6N CMJ6JN
I4E4DJ DD5DI NCC6D DJJ6MJ NIK6IL NNL6KC CDU6KE
I4E4DJ DD5DC NCK6U DLM6CN NIL6DD NIN6NK CDJ6CU
I4E4DJ DD5DE NCJ6J DLN6EE NIC6KK NIC6JD CNM6LN
I4E4DJ DD5DK NED6D DLE6UN NIU6EN NIU6DE CND6NN
I4E4DJ DD5DU NEI6I DLL6EL NCI6DC NCM6ID CDC6JD
I4E4DJ DD5DJ NEE6I NMN6KC NCK6KE NCI6JN CDM6ML
I4E4DJ DD5DL NEK6K NME6ID NCI6LC NCE6NJ CMC6EN
I4E4DJ DD5NM NEE DLL6LN NID6KN NCN6LN ILK6JN
I4E4DJ DD5ND NEI6C DLL6DD NNJ6NU NCI6NU CMD6UL
I4E4DJ DD5NN NEE NMN6E NNU6II NCE6NJ CME6KU
I4E4DJ DD5NI NEK NMI6IK NNU6MN NCE6LI CMC6JI
I4E4DJ DD5NC NEU6C NMK6IK NID6LC NCK6LI CMI6NI
I4E4DJ DD5NE NEJ6L NMJ6D NIN6KC NCJ6IL CMD6JN
I4E4DJ DD5NK NKM6C NML6NL NIC6DU NCL6LL ILN6DU
I4E4DJ DD5NU NKM6U NDI6DU NIE6EE NEN6UD ILD6JU
I4E4DJ DD5NJ NKM6I NDI6LI NII6EC NEC6DD ILJ6ID
I4E4DJ DD5NL NKD6K NDC6ME NIC6MN NEE6EU CDM6UN
I4E4DJ DD5IM NKC6J NDL6KN NCD6EI NEL6DL CNC6EE
I4E4DJ DD5ID NUM6D NNK6EI NCJ6JU NKI6LK CCJ6LJ
I4E4DJ DD5IN NUC6D NIM6UE NEN6LC NKK6ED CKN6LI
I4E4DJ DD5II NUC6D NNJ6DD NCU6IC NKK6UC CKI6JU
I4E4DJ DD5IC NUN6J NNU6IU NCN6CL NKU6DI CKU6I
I4E4DJ DD5IE NUI6J NNU6KD NCN6CU NKL CKU6UJ
I4E4DJ DD5IK NUK6D NNL6KJ NCK6IJ NKL6CI CKD6DI
I4E4DJ DD5IU NUJ6U NIM6JI NEM6DE NUD6JC CEK6KK
I4E4DJ DD5IJ NJM6U NIN6JN NEN6LI NUE6MK CEC6KL
I4E4DJ DD5IL NJN6E NIN6ML NED6EU NUU6KI CEI6MI
I4E4DJ DD5CM NJC6C NIC6NC NCL6UC NUL6NK CCE6KK



I4E4DJ DD5CD NJK6C NIU6EJ NEI6KD NJM6CU CCI6EE
I4E4DJ DD5CN NJJ6N NIL6LC NKM6KI NJI6UC CCK6NJ
I4E4DJ DD5CI NJL6L NIE6NN NEC6UU NJC6LN CCD6KD
I4E4DJ DD5CC NLM6J NIC6LC NEN6UL NJE6U CIL6DL
I4E4DJ DD5CE NLI6D NIJ6MC NEC6MC NJU6MI CIE6J
I4E4DJ DD5CK NLU6L NCE6EE NKI6CL NLC6DC CCE6KU
I4E4DJ DD5CU IMN6D NCL6JK NKN6ED NLJ6CC CCL6EN
I4E4DJ DD5CJ IMI6E NCL6DI NEK6JL NLJ6CE CCC6KC
I4E4DJ DD5CL NLL6C NCC6CL NCK6NN NLC6C CNU6II
I4E4DJ DD5EM NLL6K NCE6KU NCI6IK NLE6UU CNN
I4E4DJ DD5ED NLJ6U NCN6LU NIL6NE NLE6II CDI6JU
I4E4DJ DD5EN NLJ6U NCD6CC NIK6DC NLI6MN CME6D
I4E4DJ DD5EI NLU6K NCN6NN NII6EJ NLD6UD CMI6LJ
I4E4DJ DD5EC NLK6I NCE6ED NID6L NLN6KN CMI6U
I4E4DJ DD5EE NLJ6D NEI6EI NIN6UI NLC6JU CDC6L
I4E4DJ DD5EK NLL6E NEK6KD NIN6MD NLE6DI CDK6ED
I4E4DJ DD5EU NLL6K NEU6LJ NID6K NLE6MI CDD6UL
I4E4DJ DD5EJ NLJ6U NEL6JC NIM6CN NLC6CL CML6MC
I4E4DJ DD5EL NLJ NKD6II NNJ6DE NLC6JE CDD6NI
I4E4DJ DN5MM NLJ6D NKD6UN NNK6U NLC6L CDI6UN
I4E4DJ DN5MD NLU6E NKN6U NNK6ID NLI6LC CDN6UJ
I4E4DJ DN5MN NLK6L NKI6LI NNE6NI NLN6JL CDN6ID
I4E4DJ DN5MI NLE6U NKE6NJ NNN6MC NLN6IK CDU6ID
I4E4DJ DN5MC NLK6N NKU6MD NNN6JN NLN6IJ CNJ6UI
I4E4DJ DN5ME NLE6L NKU6CL NND6UC NLD6KJ CID6NN
I4E4DJ DN5MK NLE6K NKJ6UE NND6EL NLD6E CIU6MD
I4E4DJ DN5MU NLE6N NKL6KK NNM6KN NLD6IU CIL6IL
I4E4DJ DN5MJ NLE6K NUM6NJ NDL6LU NLD6NK CCI6EI
I4E4DJ DN5ML NLK6N NUD6MU NNM6KD NLM6IC CCL6UU
I4E4DJ DN5DM NLK NUN6IK NNM6KC NJL6JN CEE6MD
I4E4DJ DN5DD NLK6E NUI6EN NNM6CN NJL6JI CEK6LU
I4E4DJ DN5DN NLU6I NUI6C NNM6EN NJL6LC CEK6DC
I4E4DJ DN5DI NLU6K NUI6UJ NNN6ND NJL6KJ CKE6DK
I4E4DJ DN5DC NLU6K NUC6IN NND6JJ NJJ6LK CKU6CC
I4E4DJ DN5DE NLJ6I NUE6EK NNN6NL NJL6MD CUL6MC
I4E4DJ DN5DK NLJ6K NUK6CN NNN6CU NJL6JK CLD6MC
I4E4DJ DN5DU IMM NUU6CE NNI6L NJL6EC EMI6ED
I4E4DJ DN5DJ IMD6E NUU6CN NNE6JI NJL6DN EDI6LC
I4E4DJ DN5DL IMN6N NUJ6DC NNU6UN NJL6UE ENU6DI
I4E4DJ DN5NM IMN6U NUL6CK NNJ6DK NLM6DJ EIU6KN
I4E4DJ DN5ND IMC6N NUL6LE NNJ6KE NLM6NE ECE6DJ
I4E4DJ DN5NN IME6U NJM6KN NNL6UN NLM6KL EEM6KI
I4E4DJ DN5NI IMU6L NJD6UU NID6CJ NLD6JN EEN6JK
I4E4DJ DN5NC IML6J NJI6NJ NID6DJ NLN6LU EEU6LI
I4E4DJ DN5NE IDD NJI6IC NII6CK NLC6DD EEC6JC
I4E4DJ DN5NK IDN6E NJI6EL NIC6LK NLC6UD EEK6CC
I4E4DJ DN5NU IDI6L NJC6MI NIE6J NLK6NC EEN6KE
I4E4DJ DN5NJ IDC6I NJE6EE NIK6KE NLU6JI ECD6LC
I4E4DJ DN5NL IDK6I NJK6IE NIU6CK NLL6DN EIC6DN
I4E4DJ DN5IM IDJ6D NJU6MC NIJ6MK IMM6MN ENE6MI
I4E4DJ DN5ID IDL6C NJU6EE NIU6EU IMD6IE EDI6CN
I4E4DJ DN5IN INM6I NJJ6N NIL6ME IMN6EK EMU6NE
I4E4DJ DN5II IND6C NJL6DE NIL6NN IMI6UE EMD6ID
I4E4DJ DN5IC INN6E NJL6D NCM6KK IMC6KU EMM6DJ
I4E4DJ DN5IE INI6C NJL6KN NCM6LJ IME6MU CLN6IJ
I4E4DJ DN5IK INC6E NLM6NC NCN6ID IMK6LU CLM6I
I4E4DJ DN5IU INK6N NLD6IC NCN6U IMJ6DU CLM6N



I4E4DJ DN5IJ INU6N NLD6J NCN6JI IMJ6NJ CJE6NU
I4E4DJ DN5IL INJ6K NLN6ID NCI6KE IML6CL CJN6ME
I4E4DJ DN5CM INL6E NLN6UJ NCE6DD IDM6UU CJI6KJ )&;#%"#/7#
I4E4DJ DN5CD IIM6K NLI6DD NCE6NN IDN6UL CJK6JJ III6UN B%&7/2&%"97</=&%#&0*
I4E4DJ DN5CN IID6E NLI6LJ NCC6EU IDI6NK CJK6LC
I4E4DJ DN5CI IIN6L NLC6MC NCU6CI IDI6LE CJK6ME
I4E4DJ DN5CC IIC6C NLE6DC NCU6IK IDC6MC CJN6CD
I4E4DJ DN5CE IIK NLK6EJ NCU6EC IDC6KI CJI6MC
I4E4DJ DN5CK IIU6E NLU6KE NCL6DL IDE6JC CJE6E
I4E4DJ DN5CU IIJ6K NLU6DN NCL6ML IDK6MC CJD6JC
I4E4DJ DN5CJ IIL NLU6U NEM6EI IDK6JE CUC6CD
I4E4DJ DN5CL ICM6K NLJ6DL NEM6NC IDJ6CU CUC6EL
I4E4DJ DN5EM ICM6L NLJ6UJ NCL6ME IDJ6IC CUD6UE
I4E4DJ DN5ED ICN6N NLJ6L NEM6CN IDJ6IE CKE6JN
I4E4DJ DN5EN ICI6N NLJ6KL NED6EN IDJ6L CKN6NJ
I4E4DJ DN5EI ICC NLL6K NEN INM6MJ CKK6IJ
I4E4DJ DN5EC ICE IMM6EJ NED6LN INM6KL CKC6IN
I4E4DJ DN5EE ICK6D IMD6MK NEN6EE IND6DJ CKI6DU
I4E4DJ DN5EK ICK6I IMD6EL NED6DD IND6KI CKN6D
I4E4DJ DN5EU ICU6C IMD6J NEN6KN INN6UK CKM6KL
I4E4DJ DN5EJ ICJ6I IMN6MU NED6LK INC6MD CEK6KI
I4E4DJ DN5EL ICL6D IMN6UU NEN6LN INC6CN CEE6IE
I4E4DJ DI5MM ICL6K IMN6LL NEI6ED INE6MI CEM6KD
I4E4DJ DI5MD ICL6U IMI6CU NED6LN INE6JK CCK6UL
I4E4DJ DI5MN ICL6L IMI6LL NEM6KK INK6LE CCK6KD
I4E4DJ DI5MI IEM IMC6I NCJ6JE INU6DC CCE6KN
I4E4DJ DI5MC IEM6I IMC6KI NCL6UJ INU6CU CCM6IJ
I4E4DJ DI5ME IEM6C IMC6UD NEM6JI INJ CIJ6KJ
I4E4DJ DI5MK IEM6C IME6II NEM6KU INJ6UI CIK6CL
I4E4DJ DI5MU IEM6K IMK6DN NEM6JC INL6DK CIE6MN
I4E4DJ DI5MJ IEM6N IMK6D NCL6KI INL6UN CII6MJ
I4E4DJ DI5ML IEM6D IME6JU NEM6IN INL6LN CNL6IJ
I4E4DJ DI5DM IEM6C IME6EU NEM IIM6KD CNK6N
I4E4DJ DI5DD IEM6K IME6LN NCJ6JJ IIM6KU CNE6MN
I4E4DJ DI5DN IEM6N IMK6DC NCL6DU IIM6UD CNI6ML
I4E4DJ DI5DI IEM6D IMK6DU NCL6KC IIM6LE CNM6NI
I4E4DJ DI5DC ICL6J IMK6KL NCU6JK IID6IC CDL6EN
I4E4DJ DI5DE IEM6U IMU6EL NCU6LN IID6NK CDU6CD
I4E4DJ DI5DK IED IMU6UL NCJ6U IIM6UK CDE
I4E4DJ DI5DU IED6N IMU6ID NCJ6CL IIM6UJ CDC6EN
I4E4DJ DI5DJ IEM6E IMU6EL NCJ6CE IID6DD CDN6J
I4E4DJ DI5DL IEM6C IMJ6NL NCJ6IJ IIM6EE CDM6JJ
I4E4DJ DI5NM IEM6I IML6DJ NCU6EN INL6KC CMK6JI
I4E4DJ DI5ND IEM6N IML6C NCJ6KI INL6NC CME6EN
I4E4DJ DI5NN ICL6K IML6DJ NCL6DE INL6DN CMI6MI
I4E4DJ DI5NI ICL6C IML6ME NCL6IN INL6CE CMD6EC
I4E4DJ DI5NC IEM6K IDM6NC NCJ6DN INL6MJ CMD6E
I4E4DJ DI5NE IEM6D IDM6IC NCJ6LU INJ6LC ILL6MI
I4E4DJ DI5NK ICL6L IDM6IC NCL6IK INL6MC ILL6C
I4E4DJ DI5NU ICL6U IDM6LC NCJ6EC INL6MD ILK6UJ
I4E4DJ DI5NJ IEM IDD6CJ NCJ6KE INJ6CE ILU6IC
I4E4DJ DI5NL ICL6L IDD6JJ NCJ6DE INU6LD ILJ6NC
I4E4DJ DI5IM ICL6C IDD6UE NCL6KD INU6LJ ILL6NU
I4E4DJ DI5ID ICL6I IDN6N NEM6ME INJ6C ILK6UC
I4E4DJ DI5IN ICL6D IDN6LI NCL6JC INU6UN ILC6MK
I4E4DJ DI5II ICL6D IDI6C NCJ6JE INU6EK ILE6K
I4E4DJ DI5IC ICJ6U IDI6CU NEM6NJ INU6EU ILE6II



I4E4DJ DI5IE ICL IDI6LU NEM6NL INU6NJ ILN6C
I4E4DJ DI5IK ICJ6I IDC6C NEM6D INK6KC ILM6CK
I4E4DJ DI5IU ICJ6K IDE6DN NED6MN INK6EN IJL6KE
I4E4DJ DI5IJ ICJ6C IDE6ND NEN6I INU6ML IJJ6KK
I4E4DJ DI5IL ICU6L IDK6IU NEN INK6KJ IJK6JN
I4E4DJ DI5CM ICK6J IDK6UN NED6KD INE6UE IJC6J
I4E4DJ DI5CD ICU6D IDU6EC NED6CD INE6ML IJI6NJ
I4E4DJ DI5CN ICU6D IDJ6MI NEN6DK INE6NU IUL6NN
I4E4DJ DI5CI ICU IDJ6ML NEN6LN INK6DK IJD6LC
I4E4DJ DI5CC ICK6L IDL6IL NEN6LU INE6KU IJM6JN
I4E4DJ DI5CE ICK6J INM6CD NEI6IK INC6LI IJD6DK
I4E4DJ DI5CK ICU INM6LE NEN6NK INC6CK IUL6EN
I4E4DJ DI5CU ICK6L IND6ML NEI6CN INC6UK IUE6MU
I4E4DJ DI5CJ ICK6N IND6U NEN6DN INC6UC IUK6MC
I4E4DJ DI5CL ICK6D INN6UC NEN6L INC6KC IUK6UJ
I4E4DJ DI5EM ICK INI6LD NEC6MJ INI6LN IUI6J
I4E4DJ DI5ED ICK6D INI6LL NEC6CD INC6IJ IUN6EC
I4E4DJ DI5EN ICK6N INC6IL NEC6EJ INC6U IUI6MI
I4E4DJ DI5EI ICE6E INE6CE NEC6I INI6LD IUC6UN
I4E4DJ DI5EC ICE6N INK6KJ NEE6E INI6UE IUI6NU
I4E4DJ DI5EE ICE6N INK6LE NEC6EI INC6MN IUN6DJ
I4E4DJ DI5EK ICE6D INU6DE NEC6KL INI6LK IUM6ND
I4E4DJ DI5EU ICC6C INU6NC NEE6UE INI6KC IKJ6CD
I4E4DJ DI5EJ ICI6I INJ6EI NEE6KD INI6UD IKL6JU
I4E4DJ DI5EL ICI6D INJ6JI NEK6MN INC6IN IUN6MU
I4E4DJ DC5MM ICN6L INL6MK NEE6NU INC6DL IKL6K
I4E4DJ DC5MD ICN6K IIM NEE6UL INI6IN IKJ6CL
I4E4DJ DC5MN ICN6I IIM6KL NEK6UD INI6MJ IKC6LE
I4E4DJ DC5MI ICN6D IID6EJ NEU6MU INI6KC IKK6UI
I4E4DJ DC5MC ICN6E IID6ED NEU6JU INC6MK IKE6KU
I4E4DJ DC5ME ICN6N IID6JC NEE6IL INI6KJ IKI6C
I4E4DJ DC5MK ICM6J IIN6JL NEE6J INI6JJ IKM6KK
I4E4DJ DC5MU ICM6L III6CI NEK6DL INC6C IKM6IC
I4E4DJ DC5MJ IIL6L III6CL NEC6LL INI6LC IEL6DD
I4E4DJ DC5ML IIL6K III6LC NEK6NU INI6NL IEK6LU
I4E4DJ DC5DM IIL6N IIC6EU NEK6ID INN6KU IEE6KC
I4E4DJ DC5DD IIJ6L IIE6MD NEK6JJ INI6NE IEC6EU
I4E4DJ DC5DN IIJ6N IIE6IU NEK6EJ INI6KE IEN6LD
I4E4DJ DC5DI IIU6U IIE6EU NEK6MK INI6NU IEN6UD
I4E4DJ DC5DC IIU6N IIE6JJ NEK6JK INN6KD IEN6JK
I4E4DJ DC5DE IIK6J IIK6MN NEL6MI INN6EK IED6KU
I4E4DJ DC5DK IIE6U IIU6MI NEJ6IU INN6LU IEM6NN
I4E4DJ DC5DU IIE6D IIU6D NEJ6ME INN6LC IEM6K
I4E4DJ DC5DJ III6E IIK6KU NEL6NJ INN6KU IEM6MD )&;#%+:(
I4E4DJ DC5DL III6C IIU6JI NEJ6JN INN6J IED6MJ INM6UJK B%&7/2&%"97</=&%#&0*



>E?E@A @BC>? @ D@FA >FEFG DEFH D?FF D>FD
>E?E@A @BC>D @ DH >F>FG DEF> DDF@ D>FF
>E?E@A @BC>F @ DHF@ >FHH@ DEFE DDFH D>FF
>E?E@A @BC>A @ DHF@ >FHFE DEFE DDFH DE
>E?E@A @BC>G @ DHF@ >FH@H DEFD DDF> DEFH
>E?E@A @BCEB @ DHF> >FHGH DEFD DDF> DEFH
>E?E@A @BCE@ @ DHF> >F@D> DEFG DDF? DEFH
>E?E@A @BCEH @ DHFE >FBHF D?F@ DDF? DEFD
>E?E@A @BCE> @ DHFE >F@D> D?FH DDFE DEF?
>E?E@A @BCEE @ DHFD >FHB? D?F> DDFD DEFD
>E?E@A @BCE? @ DHFF >FE?E D?FE DDFD D?
>E?E@A @BCED @ DHFF >FEBH D?FE DDFD D?F>
>E?E@A @BCEF @ DHFG >FEFH D?F? DDFD D?F>
>E?E@A @BCEA @ DHFG >FEHD D?FF DDFD D?F?
>E?E@A @BCEG @ D> >F>?F D?FA DDFD D?FD
>E?E@A @BC?B @ D>F@ >FHGA D?FA DDFF D?FF
>E?E@A @BC?@ @ D>FH >F>@H D?FA DDFF D?FA
>E?E@A @BC?H @ D>F> >FE?H DD DDFF D?FA
>E?E@A @BC?> @ D>F> >F>G> DDF@ DDFA DD
>E?E@A @BC?E @ D>FE >F@AE DDF@ DDFA DDF@
>E?E@A @BC?? @ D>FF >F>?@ DDF> DF DDF@
>E?E@A @BC?D @ D>FA >F>G DDF? DFF@ D?FG
>E?E@A @BC?F @ D>FF >F>>F DDF? DFF@ DDF>
>E?E@A @BC?A @ D>FG >F>FH DDF? DF DDFF
>E?E@A @BC?G @ D>FG >FH@E DDF? DF DDFD
>E?E@A @@CBB @ DE >F@@> DDFD DF DDF>
>E?E@A @@CB@ @ DE >F@HD DDFA DFFH DDFH
>E?E@A @@CBH @ DEF@ >FB@D DDFG DFFH DDF>
>E?E@A @@CB> @ DEF> >F@> DDFA DFF@ DDF>
>E?E@A @@CBE @ DEF> >FBG DDFG DFF@ DDFE
>E?E@A @@CB? @ DEFE HFGA? DFF@ DFFE DDFG
>E?E@A @@CBD @ DEFE HFGFH DFF@ DFF> DDFG
>E?E@A @@CBF @ DEFF >FB@ DFFH DFFE DF
>E?E@A @@CBA @ DEF? >F@ DFFH DFF? DDFA
>E?E@A @@CBG @ DEF? >FHF@ DFFD DFFF DDF?
>E?E@A @@C@B @ DEFD >F@>> DFF? DFF? DFF@
>E?E@A @@C@@ @ DEFA >F@F> DFFF DFFF DFF@
>E?E@A @@C@H @ DEFF >FBEA DFFF DFFF DDFG
>E?E@A @@C@> @ DEFA >FBBE DFFA DFFA DFFH
>E?E@A @@C@E @ DEFG >FB>D DFFA DFFG DFF@
>E?E@A @@C@? @ D?FH >FH?> DA DFFG DFF?
>E?E@A @@C@D @ D?F> >FH>@ DAF@ DAF@ DFFG
>E?E@A @@C@F @ D?F> HFGFG DAF@ DA DFF>
>E?E@A @@C@A @ D?F> HFGE DAF> DAF@ DFF>
>E?E@A @@C@G @ D?F> HFGFE DAF> DAFH DFF?
>E?E@A @@CHB @ D?FE HFGEA DAFH DAF> DD
>E?E@A @@CH@ @ D?FH HFG>@ DA DAF@ D?FA
>E?E@A @@CHH @ D?F> >F@BA DFFA DFFG D?F?



>E?E@A @@CH> @ D?F@ >FB@ DAF@ DAFH D?F>
>E?E@A @@CHE @ D?FE HFGEE DFFF DFFG D?FE
>E?E@A @@CH? @ D?FE HFG DFFE DFFD D?F>
>E?E@A @@CHD @ D?F> HFG>@ DFFH DFFE D?F@
>E?E@A @@CHF @ D?FH HFGAA DFFH DFFD D?FH
>E?E@A @@CHA @ D?FH >FB@> DFF@ DFFD D?FE
>E?E@A @@CHG @ D? HFGAA DDFG DFFE D?F>
>E?E@A @@C>B @ DEFG HFGBH DDFG DFFH D?FH
>E?E@A @@C>@ @ DEFA >FBH> DDFA DFF@ D?FG
>E?E@A @@C>H @ DEFD >FB?E DF DFF? DDFE
>E?E@A @@C>> @ DEFD >FHBH DF DFF? DD
>E?E@A @@C>E @ DEF? >F@E@ DF DFF? D?FH
>E?E@A @@C>? @ DEFD >F@A> DDFA DFF> D?F?
>E?E@A @@C>D @ DEFG >F@>G DDFG DFF? D?FH
>E?E@A @@C>F @ DEFA >FBFE DDFA DFF> D?FH
>E?E@A @@C>A @ DEFA >F@@F DDFD DFFH D?
>E?E@A @@C>G @ DEFG >F@>A DDFF DFF> D?FD
>E?E@A @@CEB @ D>F? >FHH DDFG DAF@ D?F@
>E?E@A @@CE@ @ DBF? >F@E? DA FHFH D?F@
>E?E@A @@CEH @ ?GFF >FBE? DAFF FEFE D?FH
>E?E@A @@CE> @ ?GF@ >F>HG DGFE F?F@ D?F>
>E?E@A @@CEE @ ?AF? >F>BA DGFA F?F> D?F@
>E?E@A @@CE? @ ?A >F@G> FBFH F?FF DEFF
>E?E@A @@CED @ ?FFF >FHDA FBFD F?FG D?F>
>E?E@A @@CEF @ ?FFH >FHA> F@F@ FDF> D?FG
>E?E@A @@CEA @ ?FF@ >F>F F@F? FDFD DDF@
>E?E@A @@CEG @ ?DFG >F>EE FH FDFG D?FE
>E?E@A @@C?B @ ?DFF >F>BA FHFE FFFH D?F@
>E?E@A @@C?@ @ ?DF? >FH>H FHFD FFF@ D?FH
>E?E@A @@C?H @ ?DF? >FHAE FHFF FFF@ D?FH
>E?E@A @@C?> @ ?DF> >F@FH FHFA FFF? D?F@
>E?E@A @@C?E @ ?DFH >F@AF FHFA FFFE DEFG
>E?E@A @@C?? @ ?D >F@A? FHFG FFFD D?FH
>E?E@A @@C?D @ ??FG >F@>> F>FH FA D?F?
>E?E@A @@C?F @ ?D >F>HA F>F> FFFG DDF@
>E?E@A @@C?A @ ?D >F>BF F>F? FAF@ DD
>E?E@A @@C?G @ ?D >FHEG F>FF FAF> DDF@
>E?E@A @HCBB @ ??FG >F>BD FEF@ FAF? DDFE
>E?E@A @HCB@ @ ??FG >FHDH FEFE FAFG DDFG
>E?E@A @HCBH @ ??FF >F>A> FEFD FGFH DDFG
>E?E@A @HCB> @ ??FF >FH@G FEFF FGF> DDFD
>E?E@A @HCBE @ ??FD >FHHG FEFA FGF? DDFA
>E?E@A @HCB? @ ??FG >FHFA F?F> AB DFFH
>E?E@A @HCBD @ ??FD >F>GH F?FD ABF> DFFE
>E?E@A @HCBF @ ??FG >F>GD F?FF ABF> DFFF
>E?E@A @HCBA @ ??FA >F>@@ F?FA ABF? DFFA
>E?E@A @HCBG @ ?DF@ >F>H F?FG ABFA DA
>E?E@A @HC@B @ ?DF@ >F>AG FDFE A@F@ DFFA



>E?E@A @HC@@ @ ?DF@ >F>>? FDF? A@F> DAFH
>E?E@A @HC@H @ ?DF@ >FH>E FDFF A@F? DAF>
>E?E@A @HC@> @ ?DFH >F>?E FDFG A@FD DAFA
>E?E@A @HC@E @ ?D >F@>G FFFH A@FG DAFE
>E?E@A @HC@? @ ?DFH >F@?D FFF? AHFH DAFF
>E?E@A @HC@D @ ?DF@ >FHE@ FFFA AHF? DG
>E?E@A @HC@F @ ?D >F>@@ FA AHFA DGFH
>E?E@A @HC@A @ ?DF@ >F>EG FA A>F@ DGF>
>E?E@A @HC@G @ ?DF> >F>H@ FAF> A>F> DGF>
>E?E@A @HCHB @ ?DF> >FEHH FAF? A>FH DGF>
>E?E@A @HCH@ @ ?DFH >FHGE FAFF A>FE DGFE
>E?E@A @HCHH @ ?DFE >FH>H FAFG A>FF DGFF
>E?E@A @HCH> @ ?DFD >FHED FG A>FA DGFA
>E?E@A @HCHE @ ?DFD >FHH FGF@ A>FG FB
>E?E@A @HCH? @ ?DFA >FH?? FGFH AE FBF@
>E?E@A @HCHD @ ?DFF >F>FF FGFE AE FBFA
>E?E@A @HCHF @ ?DFA >FEGG FGFE A>FA FBFD
>E?E@A @HCHA @ ?F >F?HD FGF? AE F@FH
>E?E@A @HCHG @ ?DFA >F??D FGFF AE F@FE
>E?E@A @HC>B @ ?DFG >FEAH FGFF A>FA F@FH
>E?E@A @HC>@ @ ?DFG >FEAA FGFA A>FA FBFF
>E?E@A @HC>H @ ?DFA >FE>? FGFG A>FG F@FH
>E?E@A @HC>> @ ?F >F>AA FGFA A>FF F@FE
>E?E@A @HC>E @ ?FF@ >F?BA FGFA A>FF F@FD
>E?E@A @HC>? @ ?FF@ >FE>F FGFA A>FD FBFG
>E?E@A @HC>D @ ?FF@ >F?GE FGFA A>FD F@FE
>E?E@A @HC>F @ ?FF@ >F? FGFA A>FD F@FA
>E?E@A @HC>A @ ?FFH >F?>F FGFF A>FD F@FA
>E?E@A @HC>G @ ?FFH >FE?> FGFD A>FE F@FG
>E?E@A @HCEB @ ?FF> >FEG FGFD AHF? F@FG
>E?E@A @HCE@ @ ?AFE >F>D FG @DDF> F@FD
>E?E@A @HCEH @ ?GFD >F>AE FG F>FA F@F?
>E?E@A @HCE> @ ?AFA >F>@ FAFG F>FE F@
>E?E@A @HCEE @ ?AFH >FHEG FAFA F>F@ F@
>E?E@A @HCE? @ ?FFG >FE>E FAFA F>F@ F@F@
>E?E@A @HCED @ ?FFA >FEDA FAFA F>F@ F@FG
>E?E@A @HCEF @ ?FF? >F?HE FAFA F>F@ F@F>
>E?E@A @HCEA @ ?FFE >FHDA FAFF F>FH FBFD
>E?E@A @HCEG @ ?FF> >F>@H FAFF F>F? F@
>E?E@A @HC?B @ ?FF> >FE>A FAFA F>FF F@FG
>E?E@A @HC?@ @ ?FFE >FEFE FAFA F>FG FHFE
>E?E@A @HC?H @ ?FF> >F>ED FAFA FEF@ F@FF
>E?E@A @HC?> @ ?FFD >F? FAFG FEFE F@FA
>E?E@A @HC?E @ ?FFD >FEED FAFA FEFE FH
>E?E@A @HC?? @ ?FFD >FE>H FG FEFF F@FG
>E?E@A @HC?D @ ?FF? >F?ED FAFG FEFG F@FF
>E?E@A @HC?F @ ?FF? >FEAD FAFG F?F@ FHFE
>E?E@A @HC?A @ ?FFE >F?F@ FAFF F?F@ FHF?



>E?E@A @HC?G @ ?FFD >F?@E FG F?FE FHF?
>E?E@A @>CBB @ ?FFD >FEDE FG F?F? FHF?
>E?E@A @>CB@ @ ?FF? >F>AF FGF@ F?FD FHF>
>E?E@A @>CBH @ ?FF? >F>?H FG F?FA FH
>E?E@A @>CB> @ ?FFD >F>G? FG F?FA FHF@
>E?E@A @>CBE @ ?FFF >F>AG FGF@ FD FHFD
>E?E@A @>CB? @ ?FFF >FE?E FGF@ FDF@ FHF>
>E?E@A @>CBD @ ?FFD >F?A> FGF@ FD FHFG
>E?E@A @>CBF @ ?FFD >FEEH FGF@ FDFH FHFE
>E?E@A @>CBA @ ?FFF >F>?F FAFG FD FHF?
>E?E@A @>CBG @ ?FFD >FEAE FGF@ FDFE FHF@
>E?E@A @>C@B @ ?FFF >F?>A FGFH FDFE FH
>E?E@A @>C@@ @ ?FFA >FEGD FGF@ FDF? FHF>
>E?E@A @>C@H @ ?FFF >F?B@ FG FDF? FHF>
>E?E@A @>C@> @ ?FFA >F?@H FG FDF? F@FA
>E?E@A @>C@E @ ?FFA >F?DF FAFG FDFE F@F>
>E?E@A @>C@? @ ?FFA >FDBF FG FDF? FH
>E?E@A @>C@D @ ?FFF >F?DE FG FDFE FHFH
>E?E@A @>C@F @ ?FFA >FEHH FAFG FDFE FHFH
>E?E@A @>C@A @ ?FFF >FEF@ FAFA FDFD FHF>
>E?E@A @>C@G @ ?FFA >F?A@ FAFF FDFE FHFF
>E?E@A @>CHB @ ?FFF >FE? FAFF FDF> FHFH
>E?E@A @>CH@ @ ?FFF >F?E? FAFA FDFE FHFA
>E?E@A @>CHH @ ?FFD >F?AF FAFA FDFE FHFE
>E?E@A @>CH> @ ?FFF >FEAA FAFF FDF> FH
>E?E@A @>CHE @ ?FFF >FE>D FAFA FDF? FHF>
>E?E@A @>CH? @ ?FFG >F?HG FAFF FDF> FHFE
>E?E@A @>CHD @ ?FFF >FEDG FAFF FDFE FHFE
>E?E@A @>CHF @ ?FFD >FEEE FAFF FDF> F@FG
>E?E@A @>CHA @ ?FFD >F?BE FAFD FDF> FHFH
>E?E@A @>CHG @ ?FF? >FD> FAFD FDFE FHF>
>E?E@A @>C>B @ ?FFF >F?B@ FAFD FDFE FHFE
>E?E@A @>C>@ @ ?FFD >FEA@ FAFA FDFD FHFH
>E?E@A @>C>H @ ?FFF >F?EG FAFF FDF? F@FF
>E?E@A @>C>> @ ?FFG >F?G> FAFF FDFE FHF@
>E?E@A @>C>E @ ?FFA >FEFF FAFF FDFE FH
>E?E@A @>C>? @ ?FFA >FEAE FAFF FDF? FHFE
>E?E@A @>C>D @ ?FFA >FE?? FAFF FDFE FHF>
>E?E@A @>C>F @ ?FFA >FEA@ FAFD FDFH FHFE
>E?E@A @>C>A @ ?FFA >F>EF FAF? FDFH FHF@
>E?E@A @>C>G @ ?FFG >F>B@ FAF? FDF@ FHFH
>E?E@A @>CEB @ ?FFF >FDBE FAFD FDF> FHFD
>E?E@A @>CE@ @ ?FFA >FD@? FAFD FDF> FHF?
>E?E@A @>CEH @ ?FFG >F?F> FAFD FDFE F@FA
>E?E@A @>CE> @ ?FFA >F??E FAFD FDF> FHFH
>E?E@A @>CEE @ ?FFA >F?@@ FAF? FDF> F@FD
>E?E@A @>CE? @ ?FFA >F?G FAF? FDFH FHF>
>E?E@A @>CED @ ?FFA >FFH@ FAFE FDFH FHFH



>E?E@A @>CEF @ ?FFA >FDEE FAFE FDFH F@FG
>E?E@A @>CEA @ ?FFF >F?AA FAFE FDFH FHFE
>E?E@A @>CEG @ ?FFA >FDAD FAF> FDFH FHFE
>E?E@A @>C?B @ ?FFF >F?HD FAF> FDFH FHFE
>E?E@A @>C?@ @ ?FFA >F??@ FAFE FDFH FHF?
>E?E@A @>C?H @ ?FFG >F??A FAFE FDFH FHF@
>E?E@A @>C?> @ ?FFG >FD@? FAF> FDFH FHF>
>E?E@A @>C?E @ ?FFA >F?GA FAF> FDF@ FHFE
>E?E@A @>C?? @ ?FFF >F?E@ FAF> FDF@ FHF>
>E?E@A @>C?D @ ?FFF >F?FD FAFH F?FG FHFE
>E?E@A @>C?F @ ?A >F>EG FAF> FDFH F@FH
>E?E@A @>C?A @ ?FFA >FEFF FAF> FDF@ F@
>E?E@A @>C?G @ ?FFA >F?BE FAFE FDFH F@FA
>E?E@A @ECBB @ ?FFA >FD@? FAF> FDFH FHF@
>E?E@A @ECB@ @ ?FFF >FFBH FAF> FDFH FHFH
>E?E@A @ECBH @ ?FFA >FDAE FAFH FDFH FHFH
>E?E@A @ECB> @ ?FFF >FD>G FAF@ FDFH FHF>
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DHFE BFB>
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DHFD BFBE
D>F> BFB?
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DHFA BFB?
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>E?E@A GC?? D@FE BFBH B HH D@FG? D@F>
>E?E@A GC?D D@F? BFBH B HH DHFH D@FH
>E?E@A GC?F D@FE BFBH B HH DHF>> D@FH
>E?E@A GC?A D@FH BFBH B HH DHFBD D@FH
>E?E@A GC?G D@FE BFBH B HH DHFBD D@F@
>E?E@A @BCBB D@FE BFBH B HH DHFHG D@F@
>E?E@A @BCB@ D@F@ BFBH B HH DHF?? D@
>E?E@A @BCBH DBFA BFBD BFF HH DHF>E D@
>E?E@A @BCB> D@ BFB> PBF@ H@F> DHFBE D@
>E?E@A @BCBE D@F@ BFB> PBF@ @EFA DHF@E DBFG
>E?E@A @BCB? D@F@ BFB> PBF@ AFA DHF>? D@
>E?E@A @BCBD DBFD BFBH B ?FE DHF>D D@
>E?E@A @BCBF D@FH B PBF@ AF> DHF@@ D@FH
>E?E@A @BCBA D@F? B PBF@ G DHF@ D@F>
>E?E@A @BCBG D@F@ B PBF@ ?F? DHF?H D@FH
>E?E@A @BC@B D@ B B >F> DHFFE D@FH
>E?E@A @BC@@ D@ B B ?FH DHFE> D@F>
>E?E@A @BC@H D@FE B B @@F? DHF>D D@FE
>E?E@A @BC@> DEFE B B @?FF DHFDH D@F>
>E?E@A @BC@E A?FG BFB? @FG @AFH DFFH DHF>
>E?E@A @BC@? @A@FF BFBF HFD @GF? AFFHG F@F?
>E?E@A @BC@D E?GF@ BFBA EFF @GFD @E@FBF G?FH
>E?E@A @BC@F D?? BF@D DFH @G HBFF@? @HHF?
>E?E@A @BC@A DAHFG BFBD ?FF @FFA HD@F@E @E>FD
>E?E@A @BC@G ED>FD BF@A @FA @DFD H?EFHE @EBFD
>E?E@A @BCHB >EBFD BFHE H @DFA HH?FG@ @>EF>
>E?E@A @BCH@ >?FF? BF@A HF@ @A H@FF?H @HGFH
>E?E@A @BCHH ?@G BFE> ?F> @AFF H>HFGD @>>F?
>E?E@A @BCH> FHEFD BF>D AFH @AFD HAHF?@ @?@F>
>E?E@A @BCHE A@>F@ BFHE FFE @DFG >H?FAE @FBFF
>E?E@A @BCH? FDEF> BFH? FF? @?F> >?HFHE @A@FA
>E?E@A @BCHD FGF BF@D FFE @EFD >FHF>@ @AAFH
>E?E@A @BCHF ADDFE BF@@ FF? @EFH >AAFG@ @GDFA
>E?E@A @BCHA AFEFD BFBA FFD @E EBHF>A HBHFD
>E?E@A @BCHG AEF BFBA DFA @>FA EBFFH HBDFG
>E?E@A @BC>B A@EFE BFBA DF> @>FA EBFFD> H@@FF
>E?E@A @BC>@ FGHFE BFBG D @EF@ EB?FDH H@EF@
>E?E@A @BC>H FAB BFBA DF? @EF? EB?FGH H@EFD
>E?E@A @BC>> FGFFA BFBF FF@ @EFF E@@FD@ H@F
>E?E@A @BC>E A@A BFBD FFE @EFD E@GF>@ H@AFH



>E?E@A @BC>? AE@F? BFBD FFE @EF> EHDFBG H@EF?
>E?E@A @BC>D A>@FD BFBF DFH @E EHFFE H@@FG
>E?E@A @BC>F A>EFH BFB? DFA @EF@ EHFF>H H@H
>E?E@A @BC>A A?DF? BFBE FFF @EF> E>BFDH H@BFG
>E?E@A @BC>G ADEF> BFB? FF@ @EFH E>?FBH H@@F>
>E?E@A @BCEB A?GFA BFB? DFA @>FG E>FFH? H@EFG
>E?E@A @BCE@ AD?F> BFB? DFA @E E>FFAH H@@FA
>E?E@A @BCEH AFGF@ BFB? F @EF@ EEBFAF H@BFA
>E?E@A @BCE> AAF BFB? FFE @EFH EE>F@ H@EFF
>E?E@A @BCEE AABFH BFBE FF@ @EF@ E>@FEF HBGFH
>E?E@A @BCE? AE>FE BFB> D @>FG E@AFDF HBDFA
>E?E@A @BCED A@EF@ BFBE ?FE @EFH E@@ HBDF?
>E?E@A @BCEF A@EFD BFB? D @EFF EBAFE HBD
>E?E@A @BCEA AEFF@ BFB? ?FG @?F@ E@@FB> HBEFD
>E?E@A @BCEG A@AF? BFB? ?FE @?F@ EBAFH? HB>FH
>E?E@A @BC?B AB@FD BFB> ?FA @?F> EB>FE@ HBHFH
>E?E@A @BC?@ ABHFH BFB> ?FG @?FE EBBFDF HBHFG
>E?E@A @BC?H ABEFE BFB> ?FG @?F> >GGFGA HBH
>E?E@A @BC?> ABHFD BFBH ?FA @?F> >GAFGF HB@
>E?E@A @BC?E FG@F? BFBH ?F? @?F> EB>F@ HBFFH
>E?E@A @BC?? ADAFA BFB> AFH @?F> EB?FBG HBFF?
>E?E@A @BC?D G>HFD BFBH AF@ @?F@ EB?FEG HBBFE
>E?E@A @BC?F A>AF> PBFB@ DFH @EF@ >GFFG @GEFA
>E?E@A @BC?A FADFA B ?FD @>FG >AAF@G @G@FF
>E?E@A @BC?G FDFF> B ?F@ @EFE >ADFBH @G>FF
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>E?E@A @@CB@ FE@FD BFB@ ?FH @?F? EBFFBH H@HF>
>E?E@A @@CBH F?HFA BFB@ D @?FA E@EFH H@DFH
>E?E@A @@CB> FHGF@ BFB@ ?F> @?FF E@FFG? HH>F?
>E?E@A @@CBE FBBFF B EFD @?F? E@?FGH HHE
>E?E@A @@CB? D?@FH BFB? >FA @?FF EBAFE H@FFG
>E?E@A @@CBD DG?F@ BFB> EFF @DFH E@BFHE H@AFA
>E?E@A @@CBF F?FF> BFB@ ?F> @DFD E@DFGG HH@F>
>E?E@A @@CBA A>HF? B DF? @DFD EH>FDE HH@FE
>E?E@A @@CBG A?EF@ B DFF @DF@ E@AFHA H@>FH
>E?E@A @@C@B A>AFE B ?F? @?F? EHBFDA H@DF?
>E?E@A @@C@@ A?EFG B D @?FH E>@FBE HHHF>
>E?E@A @@C@H AH?FE B DFD @?F? E>@FDE HHHF@
>E?E@A @@C@> FFEFG B EFA @?F@ E>>FA? H>HFH
>E?E@A @@C@E FDDFH B EFG @?FH E>>FDH H>@FD
>E?E@A @@C@? DG>FG B EF> @?FF EBAF?A H@?FD
>E?E@A @@C@D ?GHFG B @FA @DF@ >AHF?A HBFFA
>E?E@A @@C@F DBDFA B @FG @DFA >FFF@D HBDFE
>E?E@A @@C@A DFAFA B HFF @A >A?F>F H@BFF
>E?E@A @@C@G A?BFG B ?FH @AFF EB@F?G HBFFH
>E?E@A @@CHB AGBFF B A @AFE E@BFAA HBBF>
>E?E@A @@CH@ AEBFA B EFD @F E>?FEA HBBFG
>E?E@A @@CHH FGGFA B B @?FD EHBFF@ @GHFA



>E?E@A @@CH> FFGFA B B @FF@ EBEFED @AHFG
>E?E@A @@CHE FEBF> B B @GF@ E@BFE> @A?FE
>E?E@A @@CH? FHBF> B BF@ HBF> E@>FD @AFFA
>E?E@A @@CHD A@BFF B F H@ EEBFDD @GFF?
>E?E@A @@CHF G?EFF B @BFH HBF? EFFFD HBHFF
>E?E@A @@CHA GA>F? B GFG @FF? EGGFAF HBFFE
>E?E@A @@CHG @B@FF? B @BFE @EFA ?@>FH@ H@BF>
>E?E@A @@C>B @BD>F? B @@FH @>F> ?HFF>H H@GF>
>E?E@A @@C>@ @B?>F> B @BF> @HF@ ?HGFHE HH>F@
>E?E@A @@C>H G?FF> B FFA @@FH ?@FFH> HH@F@
>E?E@A @@C>> G@>F> B FFD @@F? EAEFH H@HFE
>E?E@A @@C>E AFGFH B DFH @HFE E?AF>E HBHF@
>E?E@A @@C>? AE>FE B ?FA @>F@ EEBFD@ @GEFE
>E?E@A @@C>D A>BFG B ?FH @>FG EHGFG@ @GBFF
>E?E@A @@C>F AEHFH B DF> @EFD EEGF?F @GFFF
>E?E@A @@C>A AAHFH B FF> @?F@ E?@FD? @GGFD
>E?E@A @@C>G AFHFA B DFE @EFA E>DFA @G@FD
>E?E@A @@CEB A>AFA B ?FA @EFD EHDFAF @AGF@
>E?E@A @@CE@ AHE B ?FD @EFA EHFFH? @GBF@ )3:(%"(P#(
>E?E@A @@CEH AHEFG B DF@ @? EEGFE@ HB>F?
>E?E@A @@CE> AAEFA B ?F? @?F> E>HF?H @G@F>
>E?E@A @@CEE AF@FH B EFD @?FH EHH @AEF?
>E?E@A @@CE? A>BF> B >FF @?F? E@@FGD @ABFF
>E?E@A @@CED A@?FE B >FF @DF@ EB?FDG @FGF@
>E?E@A @@CEF ABDF? B >FH @DFA EBHF@G @FDFD
>E?E@A @@CEA FFAF? B >FE @FFH >GEF@H @F>FD
>E?E@A @@CEG FFHFD B >F? @FFD >AAFGF @F@FE
>E?E@A @@C?B FFDFD B EFH @FFF >AFF?H @DGF?
>E?E@A @@C?@ FAAFH B EFA @FFF >AGFHA @FBF@
>E?E@A @@C?H FGFFG B ? @FF> >G@FA? @DGFF
>E?E@A @@C?> FGGFA B ?F@ @DFG >G>FFF @DGFF
>E?E@A @@C?E FA@F> B E @DFD >GBFHG @FB
>E?E@A @@C?? FF@F? B EF@ @DFD >AFFAG @FBFA
>E?E@A @@C?D FFEFD B EFH @DFG >AFFH@ @FHFE
>E?E@A @@C?F FAH B ? @F >A?FDF @FHF@
>E?E@A @@C?A FGFFD BFBH ?F? @DFG >A?FH? @F@F?
>E?E@A @@C?G AHFFH BFBH DFD @DFD >AAFED @F@FH
>E?E@A @HCBB ADAFA BFB> FFH @DF@ >GEF>E @FHFG
>E?E@A @HCB@ G@HFH BFB? FFF @?FE EB>FDH @F?FE
>E?E@A @HCBH GHAF? BFB@ FFE @EFF E@@F@ @FFF>
>E?E@A @HCB> G>>F@ B FFE @EF> E@>FF @F?F@
>E?E@A @HCBE GHD B FF> @EF@ E@HFG@ @FFF@
>E?E@A @HCB? G>BF@ BFB@ FF? @E E@?F>G @ABFF
>E?E@A @HCBD G>F B FFE @>FG E@AFH @A@F@
>E?E@A @HCBF GEBF> B FF? @>FA E@GFA> @AHFE
>E?E@A @HCBA GEGFA B FFG @>FA EHBFA @AH
>E?E@A @HCBG GDAFF BFBH AF@ @>FF EH?FH@ @A?F>
>E?E@A @HC@B GA@FG BFB> AFH @>FD EHGFD? @AFF@



>E?E@A @HC@@ GGHF@ BFB? AFE @>FE E>BFAH @ADFH
>E?E@A @HC@H @BB?FD BFBG AFD @>FH E>HFHH @AHFD
>E?E@A @HC@> @BHGFF BF@? G @> E>?FGD @A>FG
>E?E@A @HC@E @BD@ BFH> GFD @HFA EE>FE? @AEF@
>E?E@A @HC@? @@BBFD BFE? @BF? @HFE E?@FDE @ADFG
>E?E@A @HC@D @@>FF> BFAA @@F? @@FG ED@FEE @AGFH
>E?E@A @HC@F @@?EF> BFF? @@F? @@F@ EDGFG@ @GHFG
>E?E@A @HC@A @@?HFA BF? @@FH @BFE EF>F>> @GDF>
>E?E@A @HC@G @@EDF@ BF>? @@ @B EFEFH? @G?FE
>E?E@A @HCHB @@>G BFHH @BFG GFG EFEFAD @G>FA
>E?E@A @HCH@ @@HAFH BF@D @BFF @B EFEF?H @G>FG
>E?E@A @HCHH @@HEFG BF@@ @BFD @BF@ EF?F@E @GHFG
>E?E@A @HCH> @@@EFA BFBF @BFH @BFH EF>FE> @GHFG
>E?E@A @HCHE @B?FF> B AFF @BFE ED?FH? @G>
>E?E@A @HCH? GGAF@ B FFD @BFA E??FEG @G>FH
>E?E@A @HCHD GEDFG B F @@FD EEEFGG @GHFA
>E?E@A @HCHF G@GF@ B DFA @HF? E>EF>G @GHF>
>E?E@A @HCHA GBFFD B DFA @>FH EHDFBE @GBFE
>E?E@A @HCHG GBEF? B FF@ @>FD E@GFGA @AAFG
>E?E@A @HC>B GBEFE B FFH @>FG E@FFBA @AFFG
>E?E@A @HC>@ GB@FH B FF> @>FG E@DF@? @A?FD
>E?E@A @HC>H AGAFD B FF> @>FA E@>FDE @AEF>
>E?E@A @HC>> GBBFF B FFH @>FA E@@FGG @AHFG
>E?E@A @HC>E GBHFF B FF> @>FA E@BFHE @AHFG
>E?E@A @HC>? GBHFA B FFE @>FA EBGFAF @ABFD
>E?E@A @HC>D GBHF> B FFE @>FA E@BFD> @ABFA
>E?E@A @HC>F GBHFA B FF? @>FA E@BFF @AHFD
>E?E@A @HC>A GBGFG B FFF @>FF EBGFG? @AHF?
>E?E@A @HC>G G@DFH B FFF @>FF E@BFAH @ABFH
>E?E@A @HCEB G@FFF B FFD @>F? E@@F?> @FGFF
>E?E@A @HCE@ G@@F@ B FFE @>F? E@@FHG @FGFH
>E?E@A @HCEH GB?F> B FFE @>F? E@BF?G @FAFG
>E?E@A @HCE> AGDFH B FFH @>FD EBGFDE @FAFE
>E?E@A @HCEE AAAF? B F @>FF E@BF@H @FAFE
>E?E@A @HCE? AFAFG B DFG @>FA EBAFDH @FAFH
>E?E@A @HCED ADGF? B DFF @>FG EB?FFG @FFFH
>E?E@A @HCEF A?G B DFD @EF@ EB>F> @FAFE
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>E?E@A @HCEB >HGF? HGHFFA HE?F@@ >@BFFF EA>FDA
>E?E@A @HCE@ >>BFD HG>F@@ HE?FHH >@HFFG EADFAA >>>FFH BT3#P43%""#
>E?E@A @HCEH >>@F? HG>FGA HEEF?F >@>FHD EADFGE
>E?E@A @HCE> >>HFG HGEFBE HEFFE> >@>FG? EADFB?
>E?E@A @HCEE >>EFE HG?F@E HEFF>D >@EFBE EAHFE@
>E?E@A @HCE? >>D HGDF?A HEFF?E >@EFD> EA>FBE
>E?E@A @HCED >>FF? HGFFD? HEGF@G >@?FAE EA?F?
>E?E@A @HCEF >>AFD HGFF@H HEGFBG >@DFBE EA@FAE
>E?E@A @HCEA >>G HGFFF H?BF?> >@DFA? EFEFE@
>E?E@A @HCEG >EBFD HGAF@G H?BFHE >@AFEF EFEF?G
>E?E@A @HC?B >EBFG HGAFFA HEGFB? >@AF>E EF@FF?
>E?E@A @HC?@ >EHFH HGAFG H?BFEH >@AF>? ED?FAH
>E?E@A @HC?H >E>FH HGAFDG H?@F?H >@AFG EDHFHA
>E?E@A @HC?> >EE HGGFD H?H >HBFBA EDDF>A
>E?E@A @HC?E >E? >BBF?A H?@FGH >HBFDG EDEF>H
>E?E@A @HC?? >EDF@ >B@FBD H?HF?? >H@F@A ED>F@F
>E?E@A @HC?D >EDF> >B@F?G H?@F@@ >H@FD> EDHF@
>E?E@A @HC?F >EFFE >B@FA H?HFDH >HHFFD EDBFDG
>E?E@A @HC?A >EAF> >BHFBF H?@FGD >HEFB@ E?DFD>



>E?E@A @HC?G >EGF@ >BHFFF H?HFGH >HEFEH E??F>?
>E?E@A @>CBB >EGFD >BHFGG H?>F?@ >H?FB> E?BFD@
>E?E@A @>CB@ >EGFF >B>FEF H?@FGH >H?FAD EEDFFG
>E?E@A @>CBH >EGFG >B>FGG H?BFDD >HDFG? EEDFD@
>E?E@A @>CB> >?B >BEF> HEAFA? >HFF@E EE?FDH
>E?E@A @>CBE >?BF> >BEFD> HEGFFA >HFFEF EEBF>A
>E?E@A @>CB? >?BFE >BEFF@ H?BFA> >HA E>AFDA
>E?E@A @>CBD >?BFE >B?F>> H?BFDF >HAFF> E>DFEG
>E?E@A @>CBF >?BFD >BDF@H H?BFAE >HGF@D E>?FBH
>E?E@A @>CBA >?BFH >BDF@ HEGFD> >HGFFH E>>FBA
>E?E@A @>CBG >?BF@ >B?FAF H?BF>H >HGFGH EHGF>A
>E?E@A @>C@B >?BFE >B?F?F H?B >>BFD@ EHDFH
>E?E@A @>C@@ >?BFD >B?FGH HEAFAA >>BFDF EH?FBH
>E?E@A @>C@H >?BFH >BDF@E HEGF@F >>BFF@ EH>FBG
>E?E@A @>C@> >?BF@ >BDF@F HEGFDE >>BFG? EHBFH>
>E?E@A @>C@E >EGFA >BDFDG HEFFAD >>@F>E E@GF?H
>E?E@A @>C@? >?BFF >BFF?G HEFFGH >>@FHD E@FFE@
>E?E@A @>C@D >?@ >BFFFG HEAFF >>BFFD E@?
>E?E@A @>C@F >?@FH >BFF>@ HEAFEG >>BFFA E@EF?H
>E?E@A @>C@A >?BF? >BFF?G HEAFE? >>@F@@ E@HFA
>E?E@A @>C@G >?BFE >BAFHG HEAF>A >>BF?? E@BFAA
>E?E@A @>CHB >?BF> >BGF@A HEFF?H >HGFDE EBDFA>
>E?E@A @>CH@ >?BFH >BGFE HEAFD> >HGFHE EB?F?H
>E?E@A @>CHH >EGFD >BGF@A HEGF@? >HGF@H EB>FB>
>E?E@A @>CH> >EGFE >BGFB? HEGF>H >HGFE? EB@F?E
>E?E@A @>CHE >?BFD >@BFHE HEAF@H >HGFBA EB@F?
>E?E@A @>CH? >?BF@ >@BF>E HEAFGF >HAFGE >GGFB>
>E?E@A @>CHD >EGFG >@BF>E HEGF>D >HGFBE >GGFE
>E?E@A @>CHF >EGFF >@BFGE HEAF?E >HGFB@ >GDFFA
>E?E@A @>CHA >?B >@@FEA HEAFD? >HAFE? >GFF>E
>E?E@A @>CHG >EGFG >@@FAA HEAF@? >HFFG@ >GAFHE
>E?E@A @>C>B >EGFE >@@FF? HEGFD@ >HFFGA >GGFHF
>E?E@A @>C>@ >EGF> >@HFH H?BFB? >HAFE >GDFFE
>E?E@A @>C>H >EGF@ >@HFG> HEGFAE >HFFFH >GEFBD
>E?E@A @>C>> >EGF@ >@>FE HEAFA? >HFF?D >G?FD
>E?E@A @>C>E >EAFF >@>FEF H?BFHA >HFF?F >G?F>>
>E?E@A @>C>? >EG >@>FGF H?BFHG >HFFHA >GHFE
>E?E@A @>C>D >EAF> >@EFE H?BF@ >HDFDE >GBFED
>E?E@A @>C>F >EAFD >@?F@H H?@FBH >HDF?H >AGFD?
>E?E@A @>C>A >EAFE >@?FH@ H?HF> >HFFBG >AAFDD
>E?E@A @>C>G >EFFG >@DF>F H?H >HDFDA >ADFAH
>E?E@A @>CEB >EDFA >@DFFH H?@FD@ >H?FF? >AEFA
>E?E@A @>CE@ >EFF@ >@FF?E H?@FE@ >H?FBG >A>FHA
>E?E@A @>CEH >EFF@ >@AFB> H?HF@D >H?FHF >FGFHH
>E?E@A @>CE> >EF >@AFBG H?HFGH >HDF@D >A@FGE
>E?E@A @>CEE >EDFG >@GF>G H?HFGF >H?FDF >ABFAH
>E?E@A @>CE? >EDFA >HBFE@ H?>F>D >HEFG> >A@F@D
>E?E@A @>CED >EF >HBFG? H?HFHD >HEFED >FGF?H



>E?E@A @>CEF >EDFG >H@FBG H?>FEH >HEFFD >F?FBF
>E?E@A @>CEA >EDFH >H@FF H?HF@H >HEFFE >FDFBE
>E?E@A @>CEG >EDF@ >HHFFE H?HFG >HEFDE >FDFFA
>E?E@A @>C?B >ED >H>FG@ H?EFBA >H>FGH >F>FA
>E?E@A @>C?@ >EDF@ >H>FGG H?EFE@ >HEF>A >FHF?E
>E?E@A @>C?H >EDFH >HEF>G H?EF?A >HEFF >F>FB>
>E?E@A @>C?> >E?F? >H?FE? H?EF> >H>FG@ >FEFFH
>E?E@A @>C?E >E?FH >HDFDA H??F? >H>FF? >F>FHF
>E?E@A @>C?? >E?FH >HDFG? H?EF?> >HEFBH >FHF@A
>E?E@A @>C?D >E?F@ >HFF@? H?EFDG >H>FGD >FBFH@
>E?E@A @>C?F >EEFE >HFFHE H??FF? >H>FDE >DAFE@
>E?E@A @>C?A >E>F> >HAF?> H??FD@ >H>FF@ >DGFAF
>E?E@A @>C?G >E>F@ >HAFA> H?DFBH >HEF>H >FHFBF
>E?E@A @ECBB >EHFG >HGFBD H??FHF >HEF@G >DGFD
>E?E@A @ECB@ >EHFD >>B H??FFG >H>F>H >DAFEG
>E?E@A @ECBH >EHF> >>BFDG H?DFF@ >H>FBA >DEFG?
>E?E@A @ECB> >EHF@ >>@F?A H?FFBF >H>FDE >DDFF>
>E?E@A @ECBE >EHF? >>@F?@ H?FFAF >HEFBD >D?FDF
>E?E@A @ECB? >EHFH >>@FAE H??F>G >H>FDA >D>FE
>E?E@A @ECBD >EBFA >>HFAG H??FA >H>FAA >DBFDD
>E?E@A @ECBF >EBFG >>>FE> H?DF@G >HEFE >DBF>E
>E?E@A @ECBA >>GFG >>>FEG H?EFGG >H>FGE >?GF@@
>E?E@A @ECBG >>GFD >>>FGE H?DFHF >H>FHG >?DFGF
>E?E@A @EC@B >>GFH >>EF?F H?DF>@ >HHFDF >??FDE
>E?E@A @EC@@ >>AFG >>?FB@ H?DFAA >H>FH? >?EF?F
>E?E@A @EC@H >>AFH >>?F>F H?DF?A >H>FD? >?HFG@
>E?E@A @EC@> >>FFF >>?F?F H?DFBD >H>FHF >?HFF@
>E?E@A @EC@E >>FFH >>?FAA H?DFAD >HHFD@ >?HFAD
>E?E@A @EC@? >>DFA >>DFBH H?GFB> >HHF?D >?@FDF
>E?E@A @EC@D >>?FF >>FFB> H?AF>F >HHFGF >?BFHH
>E?E@A @EC@F >>?F@ >>FF@ H?AFB? >HHFGE >?BFD
>E?E@A @EC@A >>>F? >>DFDF H?GFHA >HHFDF >?BFB@
>E?E@A @EC@G >>>FE >>FFA> H?AFAH >HHFA >?@FBA >HBFFAD BT3#P43%""#
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Test ID CSL-00010

Technician BV, KO'B

Date 3/6/18 ISS-1 ∆H@

Start Time 10:15 ISS-2 ∆H@

End Time 10:30

Barometric Pressure 29.8 in Hg

Room Temperature 64 F

Relative Humidity 36 %

Saturation Pressure 0.395 psia

Actual Fan Speed for Test (Hz) 16 Hz

PreTest Pitot in. water

Leak Rate (15 seconds) 0 in. water <--Must be 0

Static Pressure in Appliance (no DT) 0 in. water Static Pressure in Appliance must be taken within 1 ft of top of appliance

Static Pressure in Appliance (DT) 0 in.

Difference 0 in. water

Diameter of Tunnel (in) 8 in.

Static Pressure in Dilution Tunnel (beginning M ,:;%0&#&7

Point

% of Diameter Distance (inches) ∆p (in water) Temperature (F) ∆p (in water) Temperature (F)

1 n/a n/a n/a n/a n/a n/a

2 6.7 0.536 0.03 65 0.04 65

3 25 2.0 M;MIE 65 0.045 65

Center 50 4.0 0.05 65 0.055 65

4 77 6.0 0.055 65 0.06 65

5 93.3 7.46 0.06 65 0.06 65

6 n/a n/a n/a n/a n/a n/a

PostTest Pitot

Staic Pressure (after test) 0 in. water

Leak Rate (15 seconds) 0 in. water

“Difference” mustbe less than 0.005 in WC

Port A Port B
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Test ID @AK%MMMDM
Date I<K<DJ

Static Pressure (Pg) 0.000 in W.C.
Pitot Coeffiecent 0.99 unitless
Gas Molecular Weight (MW) wet 29.0 lb/lb-mole
Diameter of Tunnel 8.000 inches
Dilution Tunnel Cross Sectional Area M;ICL FT^2

POINT % of Diameter Distance (inches) ∆p (in W.C.) √∆p (in W.C.) Temp (F) Temp(R) ∆p (in water) √∆p (in W.C.) Temp (F) Temp(R)
1 n/a n/a n/a #VALUE! n/a #VALUE! n/a #VALUE! n/a #VALUE!
2 6.7 0.54 0.030 0.17 65.0 525 0.040 0.20 65.0 525
3 25.0 2.00 0.035 0.19 65.0 525 0.045 0.21 65.0 525

Center 50.0 4.00 0.050 0.22 65.0 525 0.055 0.23 65.0 525
4 77.0 6.00 0.055 0.23 65.0 525 0.060 0.24 65.0 525
5 93.3 7.46 0.060 0.24 65.0 525 0.060 0.24 65.0 525
6 n/a n/a n/a #VALUE! n/a #VALUE! n/a #VALUE! n/a #VALUE!

AVERAGE 0.22 AVERAGE 525

DILUTION TUNNEL CALCULATIONS
Absolute Gas Temperature;  Tst = Ts + 459.67° Tst = 525 ºR
Absolute Gas Pressure;  Ps = Pb + Pg/13.6 Ps = 29.8 inches Hg
Gas Velocity;  Vs = (85.49) x Cp x (avg √∆P) x √(Tst avg/(Ps*Mw)) Vs = 14.51 FT/sec 870 FT/min
Gas Flow Rate; Qa = Vs x 60 x cross sectional area Qa = 304 ACFM

Vstrav CALCULATIONS AVERAGE √∆p 0.22 (in W.C.)
Absolute Gas Temperature;  Tst = Ts + 459.67° Tst = 525 ºR
Absolute Gas Pressure;  Ps = Pb + Pg/13.6 Ps = 29.8 inches Hg
Gas Velocity;  Vs = (85.49) x Cp x (avg √∆P) x √(Tst avg/(Ps*Mw)) Vs = 14.36 FT/sec 861 FT/min
Gas Flow Rate; Qa = Vs x 60 x cross sectional area Qa = 301 ACFM

0.950 Fp
Vscent CALCULATIONS AVERAGE √∆p 0.23 (in W.C.)
Absolute Gas Temperature;  Tst = Ts + 459.67° Tst = 525 ºR
Absolute Gas Pressure;  Ps = Pb + Pg/13.6 Ps = 29.8 inches Hg
Gas Velocity;  Vs = (85.49) x Cp x (avg √∆P) x √(Tst avg/(Ps*Mw)) Vs = 15.11 FT/sec 906 FT/min
Gas Flow Rate; Qa = Vs x 60 x cross sectional area Qa = 316 ACFM

METER BOX CALCULATIONS 277 SCFM
1.00
.175 inches 304 ACFM

.00017 FT^2 Pstd 14.696 psia
Pact 14.4 psia
Psat 0.395 psia
Humidity 0.36 %/100
Tact 523.67 R
Tstd 491.67 R

PRELIMINARY VELOCITY DETERMINATION

Port A Port B

Proposed Porportional Sampling Rate; PR
Sample  Probe Inside Diameter
Sample  Probe Cross Sectional Area
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=!1+5."%%VX:%-,+#%'.>5?5!>%%@,"8,19%WYB%ZVYX

0,1#%BB%0,/!%Y%C%YZ[%*!+#%&,#, @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

&,#! WC\CYX Static Pressure (in WC) V Time of TFSavg (hh:mm) (leave blank 
if Cat III or IV) n/a

3;!1,#.1 !=B%X3X! Vstrav (ACFM) WVY room air velocity immediately 
following run (FPM) XBYZBX

Test Type '!#S.>%ZX& Vscent (ACFM) WY\ test facility temperature after run (F) ]W

Run # Z ambient relative humidity after run 
(%) WV

Desired Flow Rate (load Side) (GPM) "C, ambient barometric pressure after run 
(in Hg) ZpO]^

',"8?,M#81!1C%'.>!6 'R%R51!B%E.I, Pre-test destratification volume pumped 
(need 2x) (gal) "C, Weight of unburnt fuel (lbs) "C,

*!+#%$& @2-(VVVYV Pre-test temperature difference (post 
destratification) (F) "C,

=.68<!%.?%4,#!1%5"%B;;65,"M!%T/,6U
"C,

*!+#%?,M565#9%#!<;%,#%#!+#%+#,1#%TRU ]V

Q!5/S#%.?%B;;65,"M!%T!<;#9U%T6D+U
WVWOZ

Room air velocity (FPM) ^BpBYZ
E.#!__%QS!"%5";8##5"/%>,#,%?1.<%#S!%
6.//!1B%#S!%+#,1#%#5<!%.?%#S!%5";8#%<8+#%
M.5"M5>!%45#S%#S!%+#,1#%#5<!%.?%#S!%#!+#O

=.68<!%.?%4,#!1%5"%2#.1,/!%T/,6U
"C,

Ambient relative humidity (%) W[

Q!5/S#%.?%2#.1,/!%*,"NT+U%T!<;#9U%T6D+U
"C,

Ambient barometric pressure (in Hg) ZpOX

Primary Air Setting (Hz) "C,%+5"/6!%D81"1,#!%+#.I! B>Z8+#<!"#+%#.%;1!(#!+#%?8!6 2!!%X!6I5"

Secondary Air Setting (Hz) "C,%+5"/6!%D81"1,#!%+#.I! Coal-bed weight prior to test start (lbs) ZO^

Thermostat Setting (F) "C,

R8!6%*9;! &.8/%R51%M15D%4..>

Pre-Test Conditions

Post-Test Conditions

Wood Heater Information

Method 28  Data Collection Velocity Traverse
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@2-(VVVYV

WC\CYX RJ%̀ RJ(VYB%RR(YX

YY%[p R1."#%R56#!1%̀ Q(YX(VVVp

Y[%WZ !,MN%R56#!1%̀ "C,

YOVVZ[W RJ%̀

VOVV%aZV%5"O%Q@ R1."#%R56#!1%̀

VOVV%a%ZV%5"O%Q@ !,MN%R56#!1%̀

_01!%,">%0.+#%6!,N%MS!MN!+%+S.86>%D!%\V%+!M.">+%5"%>81,#5."

&81,#5."%TSS%<<%++U &Q'%T<WU qJ%T5"%JZ3U R6.4%T6C<5"U q0%T5"%JZ3U

V%VV%VV 91.2246 4.0 ZOV 0.060

V%YV%VV 91.2452 3.5 ZOV 0.060

V%ZV%VV 91.2676 3.5 ZOV 0.060

V%WV%VV 91.2892 3.5 ZOV 0.060

V%[V%VV 91.3109 3.5 ZOV 0.060

V%^V%VV 91.3324 3.5 ZOV 0.060

Y%VV%VV 91.3538 3.5 ZOV 0.060

Y%YV%VV 91.3686 3.5 ZOV 0.060

Y%ZV%VV 91.3900 3.5 ZOV 0.065

Y%WV%VV 91.4114 3.5 ZOV 0.060

Y%[V%VV 91.4328 3.5 ZOV 0.060

Y%^V%VV 91.4544 3.5 ZOV 0.060

Z%VV%VV 91.4758 3.5 ZOV 0.055

Z%YV%VV 91.4978 3.5 ZOV 0.050

Z%ZV%VV 91.5196 3.5 ZOV 0.050

Z%WV%VV 91.5408 3.5 ZOV 0.055

Z%[V%VV 91.5624 3.5 ZOV 0.060

Z%[[%^[ 91.5730

W%VV%VV

W%YV%VV

W%ZV%VV

W%WV%VV

W%[V%VV

W%^V%VV

[%VV%VV

G%T&Q'%M,65D1,#5."%?,M#.1U

!
01!%#!+#%6!,N%T! %M?<%a%" %5"%J/U

0.+#%#!+#%6!,N%T! %M?<%a%" %5"%J/U

!3!"#$%

*!+#%$& R56#!1%B++!<D65!+

&,#!

B
2#,1#%*5<!%TSS%<<%++U

+">%*5<!%TSS%<<%++U
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25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

@2-(VVVYV

WC\CYX RJ%̀ RJ(VZB%RJ(V[B%RR(ZV

YY%[p%VV R1."#%R56#!1%̀ Q(YX(VVYV

Y[%WZ%VV !,MN%R56#!1%̀ Q(YX(VVYY

YOVV[ RJ%̀

VOVV%a%Y^%5"O%J/ R1."#%R56#!1%̀

VOVV%a%̂ %5"%J/ !,MN%R56#!1%̀

_01!%,">%0.+#%6!,N%MS!MN!+%+S.86>%D!%\V%+!M.">+%5"%>81,#5."

0'%2,<;65"/%R6.4%<,9%D!%VOY^(OZ^%M?<

&81,#5."%TSS%<<%++U &Q'%T?#WU qJ%T5"%JZ3U '.>86!%$"%*!<;%TbRU '.>86!%38#%*!<;%TbRU =,M88<%T5"%J/U

V%VV%VV 408.940 0.15 66 67 VOV

V%YV%VV 411.352 0.15 66 66 YOV

V%ZV%VV 413.838 0.15 67 66 YOV

V%WV%VV 416.350 0.15 68 67 YOV

V%[V%VV 418.885 0.15 70 68 YOV

V%^V%VV 421.372 0.15 71 68 YOV

Y%VV%VV 423.855 0.15 72 69 YOV

Y%YV%VV 425.845 0.15 72 70 YOV

Y%ZV%VV 428.178 0.15 72 70 YOV

Y%WV%VV 430.700 0.15 72 71 YOV

Y%[V%VV 433.210 0.15 73 71 YOV

Y%^V%VV 435.735 0.15 73 71 YOV

Z%VV%VV 438.248 0.15 73 72 YOV

Z%YV%VV 440.850 0.15 73 72 YOV

Z%ZV%VV 443.405 0.15 74 71 YOV

Z%WV%VV 445.848 0.15 73 72 YOV

Z%[V%VV 448.346 0.15 74 72 YOV

Z%[[%^[ 449.578

W%VV%VV

W%YV%VV

W%ZV%VV

W%WV%VV

W%[V%VV

W%^V%VV

[%VV%VV

&''>?

R56#!1%B++!<D65!+*!+#%$&

&,#!

2#,1#%*5<!%TSS%<<%++U

+">%*5<!%TSS%<<%++U

G%T&Q'%M,65D1,#5."%?,M#.1U

01!%#!+#%6!,N%T! %M?<%a%" %5"%J/U

0.+#%#!+#%6!,N%T! %M?<%a%" %5"%J/U

B

!
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(")%#*'+,-$.#'? (")%#*'+,-$.#'@ (")%#*'+,-$.#'A

YY%[p%VV YY%[p%VV YY%[p%VV

YY%[p%VV YY%[p%VV YY%[p%VV

@2-(VVVYV

WC\CYX RJ%̀ RJ(V]BRJ(\B%RR(W

YY%[p R1."#%R56#!1%̀ Q(YX(VVYZ

Y[%WZ !,MN%R56#!1%̀ Q(YX(VVYW

YOVVWZ RJ%̀ RJ(VpB%RJ(VXB%RR(ZY

VOVV%a%Y^%5"O%J/ R1."#%R56#!1%̀ Q(YX(VVY[

VOVV%a%̂ %5"O%J/ !,MN%R56#!1%̀ Q(YX(VVY^

_01!%,">%0.+#%6!,N%MS!MN!+%+S.86>%D!%\V%+!M.">+%5"%>81,#5." RJ%̀

0'%2,<;65"/%R6.4%<,9%D!%VOY^(OZ^%M?< R1."#%R56#!1%̀

!,MN%R56#!1%̀

&81,#5."%TSS%<<%++U &Q'%T?#WU qJ%T5"%JZ3U '.>86!%$"%*!<;%TbRU '.>86!%38#%*!<;%TbRU =,M88<%T5"%J/U

V%VV%VV 715.535 0.15 70 70 WOV

V%YV%VV 717.998 0.15 70 69 ZOV

V%ZV%VV 720.428 0.15 70 70 ZOV

V%WV%VV 722.865 0.15 71 70 ZOV

V%[V%VV 725.349 0.15 72 71 ZOV

V%^V%VV 727.767 0.15 73 71 ZOV

Y%VV%VV 730.102 0.15 73 72 ZOV

Y%YV%VV 732.024 0.15 74 72 ZOV

Y%ZV%VV 734.378 0.15 74 73 ZOV

Y%WV%VV 736.785 0.15 74 73 ZOV

Y%[V%VV 739.238 0.15 74 73 ZOV

Y%^V%VV 741.795 0.15 75 74 ZOV

Z%VV%VV 744.175 0.15 75 74 ZOV

Z%YV%VV 746.695 0.15 75 74 ZO^

Z%ZV%VV 749.173 0.15 75 74 ZO^

Z%WV%VV 751.549 0.15 75 74 ZOV

Z%[V%VV 753.897 0.15 75 74 ZOV

Z%[[%^[ 755.033

W%VV%VV

W%YV%VV

G%T&Q'%M,65D1,#5."%?,M#.1U

!
01!%#!+#%6!,N%T! %M?<%a%" %5"%J/U

0.+#%#!+#%6!,N%T! %M?<%a%" %5"%J/U

@

&''>@

*!+#%$& R56#!1%B++!<D65!+

&,#!

B
2#,1#%*5<!%TSS%<<%++U

+">%*5<!%TSS%<<%++U

BM#8,6%*5<!%0,8+!%TSS%<<%++U

BM#8,6%*5<!%&!+8<!%TSS%<<%++U

Q!5/S#%T6D+U

+6,;+!>%*5<!%0,8+!>%TSS%<<%++U

+6,;+!>%*5<!%&!+8<!%TSS%<<%++U



&.M8<!"#%$&%%R&'(VVVVWV%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%VX:%-,+#%'.>5?5!>%%@,"8,19%WYB%ZVYX

0,1#%RB%0,/!%YY]%C%YZ[%R56#!1%Q!5/S#+%T0'U @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

Test ID: 
@2-(VVVYV

Date:    
WC\CYX

ISS#/AS# Pre-Weight Avg (g) Post Weight Avg (g) Total Catch (g) Total Catch (mg)

AS-1 0.1122 0.1122 0.0000 0.000

AS-1 63.9361 63.9362 0.0001 0.100

$22(Y 0.1122 0.1203 0.0081 8.100

$22(Y 0.1167 0.1180 0.0013 1.300

$22(Y 63.9669 63.9668 -0.0001 0.000

$22(Z VOYYZV VOYZVV 0.0080 8.000

$22(Z 0.1130 0.1141 0.0011 1.100

$22(Z 64.2317 64.2314 -0.0003 0.000

$22(Z 0.1173 0.1179 0.0006 0.600

$22(Z 0.1114 0.1115 0.0000 0.050

$22(Z 63.9452 63.9453 0.0001 0.100

$22(Z 0.0000 0.000

$22(Z 0.0000 0.000

$22(Z 0.0000 0.000

"C,

$22%Z!

$22%ZB

B<D5!"#

$22%Y

G-18-0012

G-18-0013

FF-03

G-18-0014

G-18-0015

FF-21

FF-20

Filter/FH ID #

G-18-0009

FF-18

G-18-0010

G-18-0011



&.M8<!"#%$&%%R&'(VVVVWV%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%VX:%-,+#%'.>5?5!>%%@,"8,19%WYB%ZVYX

0,1#%RB%0,/!%YZY%C%YZ[%R56#!1%Q!5/S#+%T0'U @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

Test ID: 
@2-(VVVYV

Date:    
WC\CYX

/#0%'1B*-%"2$'C,,D33D00E /% 43" F0 /3 /0" 43 F0" /0 /3" 56 /#0%'1B*-%"2$'C,,D33D00E /% 43" F0 /3 /0" 43 F0" /0 /3" 56 /% #.#,6%+,<;65"/%#5<! <5"

V%VV%VV V%VV%VV 43" I.68<!%.?%>19%/,+%+,<;6!%,+%<!,+81!>%D9%>19%/,+%<!#!1%>815"/%!,MS%YV%<5"8#!%5"#!1I,6B%# B%.?%#S!%#!+#%18" >19%<W

V%YV%VV YV VOV\X YYO[XZYZ ZpZOZ WY^O]XXp VOV\X YYOpW[WZ WY^O\[[p ZpZOY]]X p\OZ^[]^ V%YV%VV YV VOV\p][[ YYO[XZYZ Zp[OYZZZ WY\O]XXp VOV\p][[ YYOpW[WZ WY^O\[[p Zp[OYZZZ p\O^^p^\ F0 ,I!1,/!%/,+%I!6.M5#9%5"%#S!%>568#5."%#8""!6%T/,+%<.6!M86,1%4!5/S#%<,9%D!%,++8<!>%#.%D!%Zp/C/<.6 <C+

V%ZV%VV ZV VOV]V YYO[XWVW ZpZOZ WY^OpXWW VOYWp YYOpVY[Z WYWOpV\\ ZpZOY]]X pXO\V^X[ V%ZV%VV ZV VOV\XXY YYO[XWVW Zp[OYZZZ WY^O]XXp VOYWX^^[ YYOpVY[Z WYWOpV\\ Zp[OYZZZ p\O[VX[] /3 ,D+.68#!%,I!1,/!%>19%/,+%<!#!1%#!<;!1,#81! X

V%WV%VV WV VOV]Y YYO[X\ZY ZpZO[ WY\OW]ZZ VOZYV YYOXX\X^ WYWOYWXp ZpZO^p[[ ppOZY\\^ V%WV%VV WV VOV\pVVX YYO[X\ZY Zp[O[ WY^OpXWW VOZV]^\Z YYOXX\X^ WYWOYWXp Zp[O[ p]OZ^[^W /0" ,D+.68#!%,I!1,/!%/,+%#!<;!1,#81!%5"%#S!%>568#5."%#8""!6%>815"/%!,MS%YV%<5"%5"#!1I,6B%# B%.?%#!+#%18" X

V%[V%VV [V VOV]Z YYO[pYWp ZpZO] WY\O\^ VOZXZ YYOXXV][ WYZOXY\] ZpWOZXXp ppO\YV[X V%[V%VV [V VOV]VWWp YYO[pYWp Zp[OXY\] WY\OW]ZZ VOZ]]pVZ YYOXXV][ WYZOXY\] Zp[OXY\] ppOVWXWW 43 I.68<!%.?%/,+%+,<;6!%,+%<!,+81!>%D9%>19%/,+%<!#!1 >19%<W

V%^V%VV ^V VOV]V YYO[p^]\ ZpZOp WY\O\^ VOW^Z YYOXX WYZO]]]X ZpWOX[[[ p]O\\WV[ V%^V%VV ^V VOV\X[] YYO[p^]\ Zp^OZWWW WY\O\^ VOW[\W]Z YYOXX WYZO]]]X Zp^OZWWW p\OXZ\W^ F0" ,I!1,/!%/,+%I!6.M5#9%5"%#S!%>568#5."%#8""!6%>815"/%!,MS%YV%<5"%5"#!1I,6B%#$ %.?%#S!%#!+#%18" <C+

Y%VV%VV \V VOV]V YYO^VV[W ZpWOY WY\O]\YY VO[ZZ YYOXXVY] WYZO]X\\ Zp[OZ\YY p]O^WXp\ Y%VV%VV \V VOV\\YZ YYO^VV[W Zp^O^YYY WY\O\^ VO[YZ[pZ YYOXXVY] WYZO]X\\ Zp^O^YYY p[OZ^ZV^ /0 ,D+.68#!%,I!1,/!%/,+%#!<;!1,#81!%5"%#S!%>568#5."%#8""!6 X

Y%YV%VV ]V VOV^\ YYO^V[\Y ZpWOW WY\O^WXp VO[]p YYOXXVp WYZOXZ^W Zp[O\]]X XVOW\XV^ Y%YV%VV ]V VOV^[[Z^ YYO^V[\Y Zp^O]XXp WY\O]\YY VO[\\pY\ YYOXXVp WYZOXZ^W Zp^O]XXp XVOVVW\[ /3" ,D+.68#!%,I!1,/!%>19%/,+%<!#!1%#!<;!1,#81!%>815"/%!,MS%YV%<5"%5"#!1I,6B%# B%.?%#S!%#!+#%18" X

Y%ZV%VV XV VOV\\ YYO^\YVZ ZpWO^ WY\O\ZZZ VO^[^ YZOYZ^XW WYZOXZZZ Zp[OXY\] pWOYpp^[ Y%ZV%VV XV VOV\\\^X YYO^\YVZ Zp\OV\\] WY\O^WXp VO^WW^][ YZOYZ^XW WYZOXZZZ Zp\OV\\] p\O[YX^W 56 ;1.;.1#5.",6%1,#!%I,15,#5."%?.1%!,MS%YV%<5"8#!%5"#!1I,6 c

Y%WV%VV pV VOV]Y YYO^^XX] ZpWO] WY\OZV^\ VO\Y\ YZOYZ^\[ WYZOXYZ[ Zp[Op^^\ YVVOV\X] Y%WV%VV pV VOV\XY^p YYO^^XX] Zp\OZV^\ WY\O\ZZZ VO\VY]WW YZOYZ^\[ WYZOXYZ[ Zp\OZV^\ pXOW\ZY

Y%[V%VV YVV VOV]Y YYO^^]\Y ZpWOX WY^OX]ZZ VO\X] YYOX]p]X WYZO]\\Y Zp^OZWWW YVYOYZW[ Y%[V%VV YVV VOV\p[\Y YYO^^]\Y Zp\OZV^\ WY\OZV^\ VO\]YYp[ YYOX]p]X WYZO]\\Y Zp\OZV^\ YVYO]Xp]

Y%^V%VV YYV VOV]Z YYO^^\^^ ZpWOp WY^OXY\] VO]^p YYOX]]\p WYZO\^\^ Zp^OW]ZZ YVYOW]pZ Y%^V%VV YYV VOV]Z[V\ YYO^^\^^ Zp\O[XWW WY^OX]ZZ VO][W\ YYOX]]\p WYZO\^\^ Zp\O[XWW YV^OZX^\

Z%VV%VV YZV VOV]Y YYO^YpZZ Zp[OY WY^O]XXp VOXWV YYO\Z^p WYZO^\[X Zp^O^YYY YVZO[pX Z%VV%VV YZV VOV\]Wp[ YYO^YpZZ Zp\O]\YY WY^OXY\] VOXYVpp[ YYO\Z^p WYZO^\[X Zp\O]\YY ppOXWW^

Z%YV%VV YWV VOV][ YYO[^Z\[ Zp[OZ WY^OY^ VOpV[ YYOYV]Z] WYZO[]Y Zp^O\^ YVpO\pVY Z%YV%VV YWV VOV]YW^X YYO[^Z\[ Zp\O]\YY WY^O]XXp VOXXZW^W YYOYV]Z] WYZO[]Y Zp\O]\YY YVpO^^[p

Z%ZV%VV Y[V VOV]Z YYOWp[^p Zp[OW WY[O]\YY VOp]\ YVOXW][[ WYZOW[]Z Zp^O\^ YVpO[^^] Z%ZV%VV Y[V VOV]VY\p YYOWp[^p Zp\O]\YY WY^OY^ VOp^Z^ZZ YVOXW][[ WYZOW[]Z Zp\O]\YY YVpO[VX[

Z%WV%VV Y^V VOV\p YYOW]Wp] Zp[O[ WY[O]V^\ YOV[^ YYOYVYYp WYZOYZp Zp^O\^ YVZOYZYY Z%WV%VV Y^V VOV\]ZXY YYOW]Wp] Zp\O]\YY WY[O]\YY YOVYpXVW YYOYVYYp WYZOYZp Zp\O]\YY YVZOZ[XZ

Z%[V%VV Y\V VOV]Y YYOWX[\X Zp[O^ WZVOW]ZZ YOYY\ YYO\Y[ZZ WYYOpW\] Zp^O]XXp YVYO\^V^ Z%[V%VV Y\V VOV\\[XX YYOWX[\X Zp\O]\YY WY[O]V^\ YOVX\ZpY YYO\Y[ZZ WYYOpW\] Zp\O]\YY p\OX[\Xp

Z%[[%^[ Y\^ VOVW^ `=B-F+W +11.1 WZVOW]ZZ YOY^Y YYOX\Zpp WYYOXXWY +11.1 `=B-F+W Z%[[%^[ Y\^ VOVWZY\X `=B-F+W +11.1 WZVOW]ZZ YOYYX[^p YYOX\Zpp WYYOXXWY +11.1 `=B-F+W

W%VV%VV YXV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W W%VV%VV YXV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

W%YV%VV YpV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W W%YV%VV YpV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

W%ZV%VV ZVV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W W%ZV%VV ZVV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

W%WV%VV ZYV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W W%WV%VV ZYV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

W%[V%VV ZZV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W W%[V%VV ZZV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

W%^V%VV ZWV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W W%^V%VV ZWV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

[%VV%VV Z[V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W [%VV%VV Z[V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

[%YV%VV Z^V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W [%YV%VV Z^V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

[%ZV%VV Z\V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W [%ZV%VV Z\V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

[%WV%VV Z]V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W [%WV%VV Z]V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

[%[V%VV ZXV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W [%[V%VV ZXV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

[%^V%VV ZpV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W [%^V%VV ZpV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

^%VV%VV WVV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W ^%VV%VV WVV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

^%YV%VV WYV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W ^%YV%VV WYV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

^%ZV%VV WZV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W ^%ZV%VV WZV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

^%WV%VV WWV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W ^%WV%VV WWV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

^%[V%VV W[V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W ^%[V%VV W[V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

^%^V%VV W^V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W ^%^V%VV W^V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

\%VV%VV W\V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W \%VV%VV W\V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

\%YV%VV W]V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W \%YV%VV W]V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

\%ZV%VV WXV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W \%ZV%VV WXV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

\%WV%VV WpV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W \%WV%VV WpV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

\%[V%VV [VV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W \%[V%VV [VV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

\%^V%VV [YV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W \%^V%VV [YV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

]%VV%VV [ZV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W ]%VV%VV [ZV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

]%YV%VV [WV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W ]%YV%VV [WV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

]%ZV%VV [[V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W ]%ZV%VV [[V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

]%WV%VV [^V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W ]%WV%VV [^V +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W
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YY%[V%VV ]VV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W YY%[V%VV ]VV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

YY%^V%VV ]YV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W YY%^V%VV ]YV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W

YZ%VV%VV ]ZV +11.1 `=B-F+W +11.1 V +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W YZ%VV%VV ]ZV +11.1 `=B-F+W +11.1 WZVOW]ZZ +11.1 `&$=CVW WYYOXXWY +11.1 `=B-F+W
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I4K4DJ DM5IM D KI6I M6DDN KE6D KE6E KC6E KU6L D6EE ,7&897:
I4K4DJ DM5ID D KI6C DM6INC KE6D KE6K KC6E KU D6CD
I4K4DJ DM5IN D KI6I M6NEE KE KE6E KC6J UD6J D6CC
I4K4DJ DM5II D KI6E D6ELJ KE6N KE6K KC6J UU6N D6NU
I4K4DJ DM5IC D KI6C N6NCD KE6N KE6U KC6U JI6K D6MU
I4K4DJ DM5IE D KI6E N6UKC KE6N KE6U KC6J JE6C M6L
I4K4DJ DM5IK D KI6E N6LJD KE6I KE6U KE JJ M6UN
I4K4DJ DM5IU D KI6K I6NEU KE6I KE6L KC6L JK M6KD
I4K4DJ DM5IJ D KI6C I6DJJ KE6I KE6L KE6I JE6L M6JE
I4K4DJ DM5IL D KI6K I6NML KE6C KK KE6D JK6J DD6MD
I4K4DJ DM5CM D KI6J I6CIU KE6E KK6N KE6N JC6J DD6LK
I4K4DJ DM5CD D KI6L I6IMK KE6E KK6N KE6I JC6E DD6LC
I4K4DJ DM5CN D KI6L I6NKN KE6E KK6I KE6I JE6E DD6JL
I4K4DJ DM5CI D KC I6MUU KE6U KK6E KE6I JL6I DD6JD
I4K4DJ DM5CC D KC6D I6DKI KE6K KK6C KE6E LM6I DD6UC
I4K4DJ DM5CE D KC I6NDE KE6K KK6C KE6U LM6K DD6KE
I4K4DJ DM5CK D KC6D I6MMJ KE6U KK6E KE6K LK6N DD6CN
I4K4DJ DM5CU D KC6D N6LLD KE6L KK6U KE6E DMD6C DD6DL
I4K4DJ DM5CJ D KC6N I6MJL KK KK6L KE6E DMI6J DD6MN
I4K4DJ DM5CL D KC6N I6DJE KK6D KK6J KE6K DMN6L DM6UJ
I4K4DJ DM5EM D KC6N I6DE KK6D KU KE6K DMN6C DM6EN
I4K4DJ DM5ED D KC6N N6LKC KK6N KU6D KE6J DME6D DM6CJ
I4K4DJ DM5EN D KC6C N6LNE KK6I KU6I KE6L DMJ6E DM6II
I4K4DJ DM5EI D KC6K N6LNU KK6C KU6C KE6L DDD6L DM6DD
I4K4DJ DM5EC D KC6K N6LMD KK6E KU6E KE6J DDE6N L6JU
I4K4DJ DM5EE D KC6K N6LEK KK6K KU6E KK DDK6C L6K
I4K4DJ DM5EK D KC6U I6MND KK6E KU6C KK6D DDK6N L6EL
I4K4DJ DM5EU D KE6D I6MJE KK6L KU6J KK DDI6L J6LE
I4K4DJ DM5EJ D KE I6MKL KU KU6J KK6C DDI6J J6UL
I4K4DJ DM5EL D KC6L I6MK KU6N KJ6D KK6I DDN6L J6KI
I4K4DJ DD5MM D KE6N I6MDJ KU6N KJ KK6K DDI6K J6CE
I4K4DJ DD5MD D KE6D N6LIU KU6N KJ6D KK6K DDC6D J6II
I4K4DJ DD5MN D KE6I N6LJL KU6C KJ6N KK6J DDC6U J6NN
I4K4DJ DD5MI D KE6C I6MNI KU6E KJ6C KK6L DDE J6DD
I4K4DJ DD5MC D KE6K I6MK KU6K KJ6C KK6U DDC6U U6LN
I4K4DJ DD5ME D KE6U I6MIK KU6K KJ6E KK6J DDE6U J6MD
I4K4DJ DD5MK D KE6J N6LJ KU6U KJ6U KU6D DDK6K U6ED
I4K4DJ DD5MU D KE6I N6UJN KU6L KJ6J KU DDL6K U6C
I4K4DJ DD5MJ D KE6J N6JCI KJ KJ6J KU6N DDL U6NE
I4K4DJ DD5ML D KK N6JCL KJ6D KL KU6E DNI6D U6MN
I4K4DJ DD5DM D KK6D N6LJK KJ6I KL6N KU6K DNI6I K6UE
I4K4DJ DD5DD D KK N6LKC KJ6N KL6D KU6U DNN6J K6CK
I4K4DJ DD5DN D KK6I N6JK KJ6E KL6C KU6K DNI6U K6DK
I4K4DJ DD5DI D KK6C N6JCU KJ6E KL6I KU6U DNI6U E6LL
I4K4DJ DD5DC D KK6I N6JEE KJ6U KL6E KU6L DNI6J E6JN
I4K4DJ DD5DE D KK6K N6ULD KJ6J KL6K KU6L DNE6N E6KK
I4K4DJ DD5DK D KK6E N6JD KJ6L KL6K KU6J DNC6K E6UD
I4K4DJ DD5DU D KK6K N6JJC KL KL6U KJ DNN6E E6CL
I4K4DJ DD5DJ D KK6U N6LMJ KL6D KL6J KJ6D DNI6K E6IE
I4K4DJ DD5DL D KK6J N6LMN KL6I KL6L KJ6C DNI6J E6DI
I4K4DJ DD5NM D KU N6LDN KL6I KL6L KJ6N DNN6K C6LU
I4K4DJ DD5ND D KU N6JEI KL6C UM KJ6N DNI6L K6EN
I4K4DJ DD5NN D KU6I N6JUK KL6U UM6I KJ6E DNI6J K6CK
I4K4DJ DD5NI D KU6N I6MNU KL6J UM6I KJ6E DNM6D I6DL
I4K4DJ DD5NC D KU6I N6JL KL6J UM6C KJ6J DNN6N C6UE
I4K4DJ DD5NE D KU6E N6JDU UM UM6E KJ6N DNN6N C6JU
I4K4DJ DD5NK D KU6E N6JED KL6L UM6C KU6E DNC6I C6EJ
I4K4DJ DD5NU D KU6K N6JED KL6L UM6C KU6U DNE6L C6IN
I4K4DJ DD5NJ D KU6K N6UL KL6J UM6I KU6J DNU6K C6MC
I4K4DJ DD5NL D KU6U N6JIK KL6L UM6N KU6K DNE6U I6LK
I4K4DJ DD5IM D KU6U N6LMK KL6L UM6N KU6N DNM6E C6DI
I4K4DJ DD5ID D KU6L N6JL UM UM6I KU6U DNN6K I6CK
I4K4DJ DD5IN D KU6J N6JMI KL6J UM6D KU6U DND6U I6DJ



I4K4DJ DD5II D KJ N6ULJ KL6K KL6J KU6J DND6K I6ME
I4K4DJ DD5IC D KU6K N6UJN KL6L UM6D KU6U DNC6D I6NU
I4K4DJ DD5IE D KU6U N6UJJ KL6J UM6D KJ6D DNU6L I6JI
I4K4DJ DD5IK D KU6L N6UN KL6J UM6D KJ DIM6E C6LJ
I4K4DJ DD5IU D KU6K N6UJE KL6L UM6I KJ6N DNJ6D C6ED
I4K4DJ DD5IJ D KU6U N6JML UM UM6I KJ DNC6L C6KC
I4K4DJ DD5IL D KU6U N6UK KL6L UM6I KU6U DNI6K C6MK
I4K4DJ DD5CM D KU6K N6UJL KL6L UM6N KU6L DNN6D I6JL
I4K4DJ DD5CD D KU6C N6JIC KL6J UM6N KU6J DND6J C6MI
I4K4DJ DD5CN D KU6E N6JJC KL6J UM6N KU6L DDL6L I6CK
I4K4DJ DD5CI D KU6K N6JUN KL6J UM6N KU6E DDL6K I6NL
I4K4DJ DD5CC D KU6U N6JDI KL6J UM6N KU6U DNM6L I6N
I4K4DJ DD5CE D KU6K N6JKJ KL6K UM6D KU6U DDL6I I
I4K4DJ DD5CK D KU6E I6MDD KL6K UM6D KU6J DDC6J N6JK
I4K4DJ DD5CU D KU N6LJJ KL6K UM6E KU6U DDI6N N6JL )&;#%"#/7#
I4K4DJ DD5CJ D KK6C N6ULD UM6C UI6E KU6J DND6K J6ID R9&U%=$:;90&(0%N6E%U8%=$/U%8&(
I4K4DJ DD5CL D KE6U I6MCN UD6K UU6I KJ DDU DC6E DN
I4K4DJ DD5EM D KE6I I6MUI UN6C UJ6E KJ DDN DC6C DD6L
I4K4DJ DD5ED D KC6L N6LLK UI6N UL6C KU6J DDM6C DC6ID DD6JD
I4K4DJ DD5EN D KC6J I6MMN UI6L UL6L KU6L DML6D DC6DL DD6KL
I4K4DJ DD5EI D KC6K N6LUU UC6E JM6E KJ6N DMJ6C DC6MU DD6EU
I4K4DJ DD5EC D KC6C N6LMK UC6L JM6J KU6J DMU6K DI6LU DD6CU
I4K4DJ DD5EE D KC6C N6LIE UE6E JD6I KJ DMU6D DI6JU DD6IU
I4K4DJ DD5EK D KC6E N6LDU UE6L JD6C KJ6C DMK6L DI6UK DD6NK
I4K4DJ DD5EU D KC6C N6LDL UK6D JD6K KU6J DMK6D DI6U DD6N
I4K4DJ DD5EJ D KC6N I6MDI UK6E JD6U KU6I DMC6U DI6KN DD6DN
I4K4DJ DD5EL D KC6D I6MDI UK6K JD6J KU6N DMC6D DI6EI DD6MI
I4K4DJ DN5MM D KI6U I6MDD UK6K JD6J KU6J DMI6U DI6CI DM6LI
I4K4DJ DN5MD D KI6E N6LLN UK6L JN KU6L DMI6D DI6IE DM6JE
I4K4DJ DN5MN D KI6N N6LIK UU JN KJ DMI6D DI6NU DM6UU
I4K4DJ DN5MI D KN6U N6LKK UU6N JN6D KJ DMN DI6N DM6U
I4K4DJ DN5MC D KN6N N6LIL UU6I JN6D KJ DMD6L DI6DD DM6KD
I4K4DJ DN5ME D KD6J N6L UU6N JN KU6K DMD6L DI6MK DM6EK
I4K4DJ DN5MK D KD6E I6MNC UU6I JD6L KU6E DMM6K DN6LJ DM6CJ
I4K4DJ DN5MU D KD I6MUE UU6E JN6D KU6L DMM6J DN6JL DM6IL
I4K4DJ DN5MJ D KM6E N6LKJ UU6E JN KU6K DMD6K DN6J DM6I
I4K4DJ DN5ML D KM6N I6MCU UU6C JN KU6L DMM6E DN6UN DM6NN
I4K4DJ DN5DM D EL6L I6MEC UU6C JD6J KJ6D DMM6C DN6KC DM6DC
I4K4DJ DN5DD D EL6E I6MKK UU6C JN KJ6D DMM6D DN6EL DM6ML
I4K4DJ DN5DN D EL6N I6MN UU6E JD6L KU6U DMM6D DN6EN DM6MN
I4K4DJ DN5DI D EL N6LLJ UU6E JN KU6L DMM6J DN6IU L6JU
I4K4DJ DN5DC D EJ6U I6MID UU6C JN KJ DMM6J DN6NK L6UK
I4K4DJ DN5DE D EJ6K I6MKJ UU6C JD6L KU6J DMM6J DN6DK L6KK
I4K4DJ DN5DK D EJ6I I6MNK UU6C JD6L KU6K DMD6N DN6ML L6EL
I4K4DJ DN5DU D EJ6D I6MNK UU6C JD6L KU6L DMD6C DD6LL L6CL
I4K4DJ DN5DJ D EU6J I6MMK UU6E JN KU6U DMD6N DD6JE L6IE
I4K4DJ DN5DL D EU6L I6MII UU6K JN6D KJ DMD6C DD6UE L6NE
I4K4DJ DN5NM D EU6C I6MUU UU6C JN KJ6N DMD6J DD6KE L6DE
I4K4DJ DN5ND D EU6N I6DKN UU6E JN6D KU6U DMM6C DD6EJ L6MJ
I4K4DJ DN5NN D EU I6DMD UU6E JN6D KJ DMD DD6CE J6LE
I4K4DJ DN5NI D EK6L I6MEI UU6E JN KU6J DMD6C DD6II J6JI
I4K4DJ DN5NC D EK6U I6MIK UU6E JN6N KU6J DMD6L DD6DL J6KL
I4K4DJ DN5NE D EK6K I6MCC UU6K JN6I KU6U DMN6D DD6D J6K
I4K4DJ DN5NK D EK6E I6DDJ UU6U JN6C KJ6D DMN DM6LI J6CI
I4K4DJ DN5NU D EK6I I6DDD UU6J JN6U KJ6K DMN6L DM6JC J6IC
I4K4DJ DN5NJ D EK6E I6MJC UU6U JN6U KJ6N DMN6E DM6UI J6NI
I4K4DJ DN5NL D EK6D I6MC UU6U JN6K KJ6D DMN6K DM6KD J6DD
I4K4DJ DN5IM D EK6D I6DC UU6U JN6U KJ6I DMN6J DM6CE U6LE
I4K4DJ DN5ID D EK I6MUK UU6U JN6U KJ6I DMN6J DM6NL U6UL
I4K4DJ DN5IN D EE6L I6MIE UU6U JN6U KJ6C DMI6I DM6DJ U6KJ
I4K4DJ DN5II D EK6N I6MNK UU6L JI KU6J DMN6J DM6DD U6KD
I4K4DJ DN5IC D EK I6MIJ UU6L JN6J KU6L DMN6C L6LL U6CL
I4K4DJ DN5IE D EE6L I6MLI UJ6D JI6D KJ6N DMI L6JU U6IU
I4K4DJ DN5IK D EE6L I6MJJ UJ6N JI6D KJ6N DMI6N L6UK U6NK
I4K4DJ DN5IU D EE6J I6MCC UJ6I JI6D KJ DMI6N L6KC U6DC
I4K4DJ DN5IJ D EE6J N6JLL UJ6I JI6N KU6E DMI6K L6EI U6MI
I4K4DJ DN5IL D EE6U N6LUN UJ6I JI6N KJ6D DMI6D L6CI K6LI
I4K4DJ DN5CM D EE6K I6MEI UJ6N JI6D KJ6N DMI L6II K6JI
I4K4DJ DN5CD D EE6U I6MKN UJ6I JI KJ6C DMI6I L6ND K6UD
I4K4DJ DN5CN D EE6U I6MDK UJ6C JI6N KJ6N DMI6I L6DC K6KC
I4K4DJ DN5CI D EE6E I6MIE UJ6E JI6D KJ6E DMI L6MK K6EK



I4K4DJ DN5CC D EE6C I6MDN UJ6C JI6N KJ6E DMI6K J6LK K6CK
I4K4DJ DN5CE D EE6C I6MJD UJ6C JI6N KJ6N DMI6I J6JE K6IE
I4K4DJ DN5CK D EE6C I6MEN UJ6E JI6I KJ6C DMI6K J6UI K6NI
I4K4DJ DN5CU D EK6N I6MKI UJ JD6N KJ6C DMI6J J6EL K6ML
I4K4DJ DN5CJ D EU6K I6MMK UU6C DEI6I KJ6I DMC J6CC E6LC
I4K4DJ DN5CL D EJ6K I6MEC UU6C UK6D KJ6U DMI6K J6IC E6JC
I4K4DJ DN5EM D EU6L I6MN UU6C UK KJ6J DMI6U J6NC E6UC
I4K4DJ DN5ED D EK6L I6MMN UU6E UU6J KJ6K DMI6J J6DC E6KC
I4K4DJ DN5EN D EK6C I6MDN UU6I UJ6I KJ6C DMI6K J6ME E6EE
I4K4DJ DN5EI D EK N6LLJ UU6E UL6D KJ6K DMI6J U6LK E6CK
I4K4DJ DN5EC D EE6K I6MMN UU6E UL6K KJ6U DMC U6JK E6IK
I4K4DJ DN5EE D EE6K I6MI UU6K JM KJ6U DMI6U U6UC E6NC
I4K4DJ DN5EK D EE6C N6LJU UU6U JM6C KJ6K DMC6D U6KD E6DD
I4K4DJ DN5EU D EE6C I6MMU UU6J JM6K KJ6J DMI6U U6E E
I4K4DJ DN5EJ D EE6K N6LUD UJ6D JD6N KJ6L DMC U6IK C6JK
I4K4DJ DN5EL D EE6K N6LCN UJ6N JD6C KJ6E DMC U6NK C6UK
I4K4DJ DI5MM D EE6I N6LKU UJ6I JD6K KL DMC U6DK C6KK
I4K4DJ DI5MD D EE6I N6LJC UJ6C JD6J KL6N DMC U6MC C6EC
I4K4DJ DI5MN D EE6C I6MI UJ6E JD6L KL6I DMI6N K6LC C6CC
I4K4DJ DI5MI D EE6E I6MDU UJ6E JN KL6C DMI6D K6JE C6IE
I4K4DJ DI5MC D EE6E I6MCU UJ6K JN6C KL6N DMI6N K6UK C6NK
I4K4DJ DI5ME D EE6C I6DDJ UJ6K JN6C KL6C DMI6D K6KU C6DU
I4K4DJ DI5MK D EE6E I6DMD UJ6U JN6K KL6I DMI6N K6K C6D
I4K4DJ DI5MU D EE6E I6MCL UJ6U JN6K KL6C DMI6C K6E C
I4K4DJ DI5MJ D EE6E I6MND UJ6J JN6J KL6C DMI6I K6CD I6LD
I4K4DJ DI5ML D EE6E I6MLK UJ6U JN6J KL6E DMI6N K6IC I6JC
I4K4DJ DI5DM D EE6E I6MUL UJ6U JN6J KL6E DMI6I K6NE I6UE
I4K4DJ DI5DD D EE6E I6MDL UJ6J JI KL6I DMI6I K6DU I6KU
I4K4DJ DI5DN D EE6C I6MKJ UJ6J JI KL6E DMI6N K6DD I6KD
I4K4DJ DI5DI D EE6E I6MII UJ6L JI6D KL6N DMI6C K6MI I6EI
I4K4DJ DI5DC D EE6K I6MEU UJ6L JI6D KJ6L DMI6I E6LI I6CI
I4K4DJ DI5DE D EE6N I6MJK UL JI6I KL6D DMI6D E6JE I6IE
I4K4DJ DI5DK D EE6K I6MUL UL JI6N KL6I DMN6J E6UK I6NK
I4K4DJ DI5DU D EE6U I6ME UJ6L JI6I KL DMI6N E6KJ I6DJ
I4K4DJ DI5DJ D EE6E I6MNJ UL JI6I KL6N DMI6C E6KN I6DN
I4K4DJ DI5DL D EE6E N6LLD UL JI6C KL6K DMI6E E6EK I6MK
I4K4DJ DI5NM D EE6C I6MEE UL JI6C KL6E DMI6D E6E I
I4K4DJ DI5ND D EE6E I6MJL UL JI6C KL6J DMI E6IL N6JL
I4K4DJ DI5NN D EE6C I6MEK UJ6L JI6E KL6K DMN6K E6ID N6JD
I4K4DJ DI5NI D EE6I I6DII UJ6J JI6I KL6L DMN6C E6NE N6UE
I4K4DJ DI5NC D EE6E I6DMJ UJ6L JI6C KL6E DMN6C E6DU N6KU
I4K4DJ DI5NE D EE6C I6DNC UJ6J JI6N KL6U DMN6I E6DD N6KD
I4K4DJ DI5NK D EE6K I6DKK UJ6J JI6N KL6U DMN6I E6ME N6EE
I4K4DJ DI5NU D EE6C I6DJE UJ6L JI6N KL6U DMN6D C6LL N6CL
I4K4DJ DI5NJ D EE6K I6DDN UJ6J JI6I KL6U DMN C6LN N6CN
I4K4DJ DI5NL D EE6U I6DI UJ6J JI6N KL6K DMD6J C6JJ N6IJ
I4K4DJ DI5IM D EE6U I6MLI UJ6U JI6D KL6K DMD6L C6JN N6IN
I4K4DJ DI5ID D EE6U I6DLJ UJ6U JI6D KL6K DMD6N C6UI N6NI
I4K4DJ DI5IN D EE6U I6NMK UJ6U JI6D KL6N DMM6E C6KU N6DU
I4K4DJ DI5II D EE6K I6DIU UJ6K JI KL6I DMD6J C6KN N6DN
I4K4DJ DI5IC D EK I6DCC UJ6U JI6N KL6I DMN6D C6EE N6ME
I4K4DJ DI5IE D EE6K I6DC UJ6U JI KL6D DMD6N C6ED N6MD
I4K4DJ DI5IK D EE6U I6DCK UJ6K JN6J KL6I DMD6I C6CI D6LI
I4K4DJ DI5IU D EE6K I6DEC UJ6K JN6J KL6N DMD6D C6IJ D6JJ
I4K4DJ DI5IJ D EE6J I6NDL UJ6K JN6J KL6K DMM6J C6IN D6JN
I4K4DJ DI5IL D EE6U I6NU UJ6K JN6L UM6D DMM6J C6NE D6UE
I4K4DJ DI5CM D EE6U I6NDU UJ6E JN6U KL6E DMD6D C6N D6U
I4K4DJ DI5CD D EE6K I6NCU UJ6E JN6U KL6U DMM6J C6DI D6KI
I4K4DJ DI5CN D EE6U I6NNU UJ6K JN6L KL6E DMD C6MU D6EU
I4K4DJ DI5CI D EE6K I6DK UJ6E JN6J KL6E DMD C6MI D6EI
I4K4DJ DI5CC D EE6U I6DL UJ6C JN6K UM6I DMD6D I6LU D6CU
I4K4DJ DI5CE D EE6U I6DJL UJ6C JN6K UM DMM6J I6LD D6CD
I4K4DJ DI5CK D EE6U I6NIE UJ6K JN6J UM6C DMM6L I6JC D6IC
I4K4DJ DI5CU D EE6J I6NIE UJ6K JN6U UM6E DMM6L I6UJ D6NJ
I4K4DJ DI5CJ D EE6K I6NNE UJ6I JN6E UM6K DMM6K I6UI D6NI
I4K4DJ DI5CL D EE6E I6NMJ UJ6N JN6C UM6J DMM6U I6KU D6DU
I4K4DJ DI5EM D EE6U I6DJD UJ6I JN6E UD DMD6D I6KN D6DN
I4K4DJ DI5ED D EE6J I6NMC UJ6C JN6U UD DMD6N I6EE D6ME
I4K4DJ DI5EN D EE6J I6NDC UJ6E JN6L UM6J DMD6C I6ED D6MD
I4K4DJ DI5EI D EE6U I6NKU UJ6E JI UM6L DMD6D I6CJ M6LJ
I4K4DJ DI5EC D EE6K I6DUC UJ6E JN6L UM6J DMD6I I6CU M6LU



I4K4DJ DI5EE D EE6K I6DJL UJ6K JN6L UM6U DMD I6CN M6LN
I4K4DJ DI5EK D EE6U I6NNJ UJ6U JN6L UM6L DMM6J I6IU M6JU
I4K4DJ DI5EU D EE6U I6NII UJ6U JN6L UM6C DMM6U I6II M6JI
I4K4DJ DI5EJ D EE6K I6NME UJ6K JI UM DMM6E I6I M6J
I4K4DJ DI5EL D EE6E I6DLJ UJ6K JN6J UM6I DMM6E I6NU M6UU
I4K4DJ DC5MM D EE6K I6NII UJ6C JN6U UM6N DMM6D I6NE M6UE
I4K4DJ DC5MD D EE6K I6NNN UJ6C JN6K UM6I DMM I6ND M6UD
I4K4DJ DC5MN D EE6K I6NIJ UJ6I JN6E UM6U LL6U I6DL M6KL
I4K4DJ DC5MI D EE6K I6NCJ UJ6N JN6C UM6E LL6K I6DC M6KC
I4K4DJ DC5MC D EE6C I6NIK UJ6C JN6E UM6D LL6K I6DN M6KN
I4K4DJ DC5ME D EE6C I6NDN UJ6C JN6C UM6D LL6C I6D M6K
I4K4DJ DC5MK D EE6N I6NEI UJ6C JN6C UM6C LJ6L I6MJ M6EJ
I4K4DJ DC5MU D EE6I I6IID UJ JN6D UM6C LJ6I I6MK M6EK
I4K4DJ DC5MJ D EE6C I6NEC UJ6D JN6I UM LJ6N I6MK M6EK
I4K4DJ DC5ML D EE6N I6NL UJ JN UM6N LU6J I6MC M6EC
I4K4DJ DC5DM D EE6C I6NUU UU6L JD6L KL6L LU6K I6MD M6ED
I4K4DJ DC5DD D EE6C I6CD UU6J JD6U UM6U LK6L N6LU M6CU
I4K4DJ DC5DN D EE6C I6NED UU6U JD6U KL6J LU N6LK M6CK
I4K4DJ DC5DI D EE6N I6NEL UU6U JD6K KL6I LU N6LC M6CC
I4K4DJ DC5DC D EE6C I6IMJ UU6K JD6C KL6U LU6D N6LI M6CI
I4K4DJ DC5DE D EE6I I6NLN UU6E JD6I UM LU6C N6LN M6CN
I4K4DJ DC5DK D EE6C I6IEE UU6U JD6I UM LU6E N6JJ M6IJ
I4K4DJ DC5DU D EE6I I6IJN UU6U JD6E UM6N LK6J N6JJ M6IJ
I4K4DJ DC5DJ D EE6I I6INC UU6U JD6E UM6I LK6L N6JC M6IC
I4K4DJ DC5DL D EE6E I6NLU UU6K JD6I UM6I LK6J N6JN M6IN
I4K4DJ DC5NM D EE6E I6NCN UU6K JD6C UM6N LU N6JD M6ID
I4K4DJ DC5ND D EE6K I6INN UU6U JD6K KL6J LK6I N6UJ M6NJ
I4K4DJ DC5NN D EE6K I6IKL UU6K JD6C UM LE6L N6UU M6NU
I4K4DJ DC5NI D EE6U I6IME UU6U JD6E UM LK6E N6UN M6NN
I4K4DJ DC5NC D EE6K I6NLI UU6K JD6N UM6D LK6U N6UD M6ND
I4K4DJ DC5NE D EE6E I6ICL UU6K JD6C KL6L LK6C N6UD M6ND
I4K4DJ DC5NK D EE6K I6IEE UU6K JD6C UM6N LK6J N6KJ M6DJ
I4K4DJ DC5NU D EE6K I6ICK UU6U JD6C UM6D LK6E N6KK M6DK
I4K4DJ DC5NJ D EE6E I6NEE UU6K JD6I UM LU6N N6KI M6DI
I4K4DJ DC5NL D EE6K I6NJE UU6K JD6I KL6L LK6K N6KD M6DD
I4K4DJ DC5IM D EE6K I6NKN UU6K JD6I UM6D LK6U N6EL M6ML
I4K4DJ DC5ID D EE6E I6NLE UU6K JD6N KL6L LK6C N6EE M6ME
I4K4DJ DC5IN D EK6J I6NEI UU UL6N KL6K LK6E N6EC M6MC )&;#%+:(



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%,U/:#%J/0&5%@K")%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%,/2&5%%%D
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Q&:&7/U%B%&7/2&%-&*$7#
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%-&*$7#':2%,&7'$(5%MI4MK4NMDJ%#$%MI4MK4NMDJ
"'#&%J/0&5%IJM)%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%)'0&%$<%-&*$7#5%MI4MK4DJ%DC5EN
&/#/%B%&7/2':2%).*&5%D0%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%-$UU':2%B%&7/2&%M:#&7%/U5%D
%%%
%%%% %%%% @B)+,R") @R @RN RN ")S+@"B ")S+).,
&/#& )'0& 1&&2+R%%%3 1=%%%%%%%3 1=%%%%%%%3 1=%%%%%%%3 1&&2+R%%%3 1&&2+R%%%3

I4K4DJ DM5IM KC6J DM6MC M NN6D KE6MD KC6K ,7&897:
I4K4DJ DM5ID KU6L DM6MC M NN6D KC6JD KC6K
I4K4DJ DM5IN DDK6E DM6MC M6N NN6D UE6LI KK6J
I4K4DJ DM5II IDJ6N DM6MC M NN6D DIC6MN JE6N
I4K4DJ DM5IC CUU6C DM6MC M NN NMM6UU DMK6J
I4K4DJ DM5IE EIC6D DM6MC M NN NCD6KC DND6C
I4K4DJ DM5IK ECK6U DM6MC D6E NN NKK6LU DII6N
I4K4DJ DM5IU ENN6L M6MD I6L NN NKK6EL DII6N
I4K4DJ DM5IJ EDD6K M6MU I6K NM6J NKI6NK DIM6L
I4K4DJ DM5IL CNK6N M6MU D6J DL6E NEI6ID DIC6N
I4K4DJ DM5CM IDD6K M6DN D6N DL NNI6EE DIN
I4K4DJ DM5CD NLN6E M6DI D6K DL6C NDM6E DNJ6J
I4K4DJ DM5CN IUU6D M6ML D6L DL6J NNM6KL DIM6L
I4K4DJ DM5CI EDU6K M6DJ I6J NM NEC6JJ DIL
I4K4DJ DM5CC CJJ6L M6D N6N DL6E NEL6UC DCI6L
I4K4DJ DM5CE CLI6C M6ML N6E DL NKN6EK DCE6L
I4K4DJ DM5CK UMK6J M6DE E6L DL6D IDM6KD DEU6C
I4K4DJ DM5CU JCM M6MK K6E DJ6K IKC6LJ DUN6K
I4K4DJ DM5CJ LDC M6MD U6C DU6N CMD6N DJI6E
I4K4DJ DM5CL JMK M6MD U6N DK ILK6DU DJC6N
I4K4DJ DM5EM UDU6J M6ME C DE IUE6CC DJD6I
I4K4DJ DM5ED UNM6L M6MJ I6L DE IUI6NC DJN6D
I4K4DJ DM5EN JIK M6MU I6J DK CMM DLM6C
I4K4DJ DM5EI LNU6D M6ME E DK6K CIE6EU NMM6E
I4K4DJ DM5EC LDK6L M6MN K6E DK6J CEI6UU NMJ6L
I4K4DJ DM5EE JJC6E DM6MD K6U DK6I CKD6NE NDC6L
I4K4DJ DM5EK JUD6K DM6MN K6E DE6K CKN6DN NDU6E
I4K4DJ DM5EU JLD6L DM6MN K6E DE6N CEE6KN NDI6J
I4K4DJ DM5EJ JKK6K DM6MI K6I DE CCU6UE NDD6U
I4K4DJ DM5EL JCI6I DM6MN E6I DC6J CCN6NN NML
I4K4DJ DD5MM JIN6N DM6MN E6D DE CIL6EE NMJ6I
I4K4DJ DD5MD JII6I DM6MN E6D DE6C CIJ6KK NME6L
I4K4DJ DD5MN JIU6E DM6MN E6N DE6U CIL6UI NML6J
I4K4DJ DD5MI JCC6J DM6MN E6I DE6L CCD6KC NDN
I4K4DJ DD5MC JCL6U DM6MN E6K DK CCE6EC NDI6C
I4K4DJ DD5ME JEC6I DM6MI E6K DE6L CCL6DK NDE6I
I4K4DJ DD5MK JEI6K DM6MI E6J DE6J CCL6JJ NDC6E
I4K4DJ DD5MU JKI6J DM6MI E6L DE6U CEM6KC NDI6N
I4K4DJ DD5MJ JUI6N DM6MC K DE6E CEC6MI NDC6N
I4K4DJ DD5ML JJJ6N DM6MC K6D DE6C CKC6CU NNE6L



I4K4DJ DD5DM DMMU6C DM6MC J6N DE6I CJD6LU NII6L
I4K4DJ DD5DD DMEI6J DM6MN L6D DE CLN6LC NID
I4K4DJ DD5DN LUJ DM6MU M6D DI6J CLD6D NNU6J
I4K4DJ DD5DI LEI6D DM6MU M6D DC6K CJU6UL NNK6L
I4K4DJ DD5DC LCI6C DM6MU M DU6E CJE6II NNU6E
I4K4DJ DD5DE LNU6J DM6MJ M DL6C CJN6DE NNU6L
I4K4DJ DD5DK JLC6L DM6ME E6U NM6E CUK6L NNU6I
I4K4DJ DD5DU JKU6U DM6ME K NM6C CKC6U NNE
I4K4DJ DD5DJ JJN6I DM6MC U6K DJ6I CKK6KD NNL6E
I4K4DJ DD5DL JLL DM6MC K6D DK6L CUM6CN NNL
I4K4DJ DD5NM JCU6N DM6MC E6D DE6K CKI6L NNK6E
I4K4DJ DD5ND JMM DM6MI C6I DE6E CEK6LE NNK6J
I4K4DJ DD5NN JDN6D DM6MD C6E DE6J CEN6DN NNU6E
I4K4DJ DD5NI JIL6U DM6MK E6D DK6I CCE6L NNC6C
I4K4DJ DD5NC UUK6U DM6MC I6I DK6C CIJ6KU NNI6D
I4K4DJ DD5NE KJJ6N DM6MN N6I DK6E CNE6J NNM6I
I4K4DJ DD5NK UDJ6D DM6MN C6L DU6C CNL6MD NNL6N
I4K4DJ DD5NU JCL DM6MJ U6C DU6L CEI6DE NII6C
I4K4DJ DD5NJ LML6K DM6MU U6L DK6L CUE6NJ NIC6E
I4K4DJ DD5NL LNL6J DM6MU J6I DE6E CJM6NL NIN
I4K4DJ DD5IM LII DM6MU K6J DC6E CKJ6EN NND6L
I4K4DJ DD5ID LIL6E DM6MU J6C DI6L CUI6MD NNK6I
I4K4DJ DD5IN LEE6C DM6ML J6D DC6D CUD6UN NDL
I4K4DJ DD5II LCD6K DM6ML U6L DI6K CUD6C NDJ6I
I4K4DJ DD5IC LCC6J DM6ML U6J DI6C CUU NNC6E
I4K4DJ DD5IE LMD6E DM6ML K6U DI6I CJM6KK NIC6J
I4K4DJ DD5IK JNJ6U DM6MJ C6C DI6K CJM6LI NIJ6D
I4K4DJ DD5IU JNC6L DM6MJ E6J DC6N CUN6EC NIC6L
I4K4DJ DD5IJ LCJ6K DM6ME L6N DE6N CUC6EI NNU6J
I4K4DJ DD5IL LLU6E DM6MN DM DC6U CUJ6LU NND6L
I4K4DJ DD5CM DMID DM6MU DM6N DI6C CJC6EK NDL6N
I4K4DJ DD5CD DMEL6N DM6MK DM6N DN6E CLM6U NNM6K
I4K4DJ DD5CN DMCE6N DM6MK L6D DD6L CJK6LE NDU6L
I4K4DJ DD5CI DMIJ6N DM6MK J6L DD6U CJC6NK NDU6D
I4K4DJ DD5CC DMIE6U DM6MU J6L DD6J CJE6NC NDU6C
I4K4DJ DD5CE DMIE6D DM6MU J6U DN CJI6MD NDE6E
I4K4DJ DD5CK LUI6C DM6ML U6N DN CKN6UU NML6I
I4K4DJ DD5CU LMU6I DM6D K6D DN6C CCE6N NMI6K
I4K4DJ DD5CJ LMU6C DM6ML K6C DI6N CKI6KE NDU6L
I4K4DJ DD5CL LCD6J M E6K DC CKM6EC NDK6U )&;#%"#/7#
I4K4DJ DD5EM JLI6K M C6D DC6N CII6U NMI
I4K4DJ DD5ED JUN6D M C6D DE6D CDJ6CE DLE6E
I4K4DJ DD5EN JUU6K M E6I DK CDM6KN DLD6C
I4K4DJ DD5EI JUD6E M C6N DK6I CMK6NE DJU6L
I4K4DJ DD5EC JNI6D M I6J DK6N ILK6ED DJI6K
I4K4DJ DD5EE JDL6J M I6J DK6U ILM6KK DJN6E
I4K4DJ DD5EK JDK6D M I6K DU IJU6LD DJM6E
I4K4DJ DD5EU ULC6U M I6C DU6N IJN6LK DUL6C



I4K4DJ DD5EJ UUU6I M I6C DU6E IUK6LU DUL6J
I4K4DJ DD5EL UUE M I6C DU6U IUD6LD DUJ6D
I4K4DJ DN5MM UUK6C M I6N DU6J IKL6CK DUE6J
I4K4DJ DN5MD UKM6L M I6I DU6L IKK6JE DUI
I4K4DJ DN5MN UCN6L M I6D DJ IKN6ID DUM6L
I4K4DJ DN5MI UIE6I M I6D DJ IEJ6MN DKJ6J
I4K4DJ DN5MC UIN6C M I6N DJ6D IEE6EK DKU6E
I4K4DJ DN5ME UCK6N M I6I DJ6N IEC6UU DKK6J
I4K4DJ DN5MK UEL6D M I6N DJ6D IEC6UU DKU6N
I4K4DJ DN5MU UKN6K M I6I DJ6D IEC6UC DKJ6L
I4K4DJ DN5MJ UEJ6D M I6N DJ6D IEI6K DKJ6C
I4K4DJ DN5ML UEJ6D M6MD I6D DJ6D IEN6IL DKU
I4K4DJ DN5DM UKI6E M6MN I6D DJ6N IED6I DKK6J
I4K4DJ DN5DD UUI M6MC I6E DJ6N IED6KU DKK
I4K4DJ DN5DN ULJ6E M6MC C6I DJ6I IEE6MI DKE6C
I4K4DJ DN5DI JMD6L M6MN E6N DJ IEK6IE DKK6N
I4K4DJ DN5DC JDM M6ME E6N DU6C IEK6MJ DKU6N
I4K4DJ DN5DE JDM6J M6MN C6L DK6L IEK6EI DKJ6L
I4K4DJ DN5DK JNI6N M6ME E DK6K IEU6CU DKL6I
I4K4DJ DN5DU JIK6K M6MI E6I DK6E IKN6KK DKL6C
I4K4DJ DN5DJ JNE M6MC E DK6I IKN6LK DKJ6I
I4K4DJ DN5DL JCI6U M6MJ E6C DK6N IKC6E DKL6E
I4K4DJ DN5NM JED6U M6ME E6K DK6N IKK6E DUD6C
I4K4DJ DN5ND JKD6U M6MD E6L DK IKJ6LK DUM6L
I4K4DJ DN5NN JUL6K M K6I DE6J IUI6NJ DUM6I
I4K4DJ DN5NI JJE6K M K6C DE6E IUK6CN DUM6N
I4K4DJ DN5NC JUU6I M K6I DE6I IUL6MK DUD6C
I4K4DJ DN5NE JJC6E M K6E DE6D IJD6CC DUN6E
I4K4DJ DN5NK JJK M K6K DE IJI6ID DUI6J
I4K4DJ DN5NU JLM M K6L DC6L IJC6E DUE6I
I4K4DJ DN5NJ JLK6K M K6J DC6J IJK6EJ DUC6D
I4K4DJ DN5NL JLJ6C M K6J DC6K IJU6CC DUI
I4K4DJ DN5IM JLE M K6J DC6E IJJ6KK DUK6K
I4K4DJ DN5ID JJL6L M K6K DC6E IJU6LI DUC6K
I4K4DJ DN5IN JJD6I M K6E DC6E IJK6CI DUC6I
I4K4DJ DN5II JUE6K M K6E DC6K IJE6II DUI6J
I4K4DJ DN5IC JUD M K6E DC6K IJC6JK DUN6J
I4K4DJ DN5IE JUN6I M K6K DC6U IJC6CL DUE6U
I4K4DJ DN5IK JUI6L M K6U DC6U IJC6JE DUK6I
I4K4DJ DN5IU JUM6E M K6K DC6U IJC6IU DUE
I4K4DJ DN5IJ JKM6K M K6C DC6K IJN6JK DUN6D
I4K4DJ DN5IL JEC6E M K6N DC6U IJN6CL DUN
I4K4DJ DN5CM JEE6K M K6E DC6J IJD6ML DUC6E
I4K4DJ DN5CD JKE6N M K6U DC6J IJD6EJ DUE6D
I4K4DJ DN5CN JUC6E M K6J DC6J IJN6EE DUI6L
I4K4DJ DN5CI JJN6U M K6L DC6U IJC6I DUI
I4K4DJ DN5CC JLN6D M U6D DC6E IJK6JN DUC6D
I4K4DJ DN5CE JLL6C M U6D DC6C IJJ6C DUK6I



I4K4DJ DN5CK JLK6L M U6N DC6I ILM6NN DUE6L
I4K4DJ DN5CU JJU6L M U6D DC6N ILD6CD DUK6U
I4K4DJ DN5CJ JJM6J M U DC6D ILM6UC DUE6E
I4K4DJ DN5CL JUI6K M U DC6D IJL6DI DUE6I
I4K4DJ DN5EM JUN6E M U DC6N IJJ6IJ DUC6N
I4K4DJ DN5ED JUN6D M U6D DC6N IJJ6CU DUC6I
I4K4DJ DN5EN JUC6N M U6N DC6N IJJ6JN DUC6I
I4K4DJ DN5EI JUJ6D M U6N DC6D IJJ6LL DUC6N
I4K4DJ DN5EC JJD6N M U6N DC6D IJL6EE DUC6U
I4K4DJ DN5EE JJN6N M U6I DC IJL6JE DUC6K
I4K4DJ DN5EK JJN6J M U6N DC ILM6JI DUC6U
I4K4DJ DN5EU JJI M U6N DC ILM6J DUI6J
I4K4DJ DN5EJ JUE M K6J DC IJL6MN DUI6N
I4K4DJ DN5EL JKL6E M K6K DC6D IJU6KD DUI6D
I4K4DJ DI5MM JKC6K M K6K DC6N IJU6UC DUN6J
I4K4DJ DI5MD JEL6J M K6E DC6C IJK6LC DUN6L
I4K4DJ DI5MN JEU6U M K6C DC6E IJK6UC DUN
I4K4DJ DI5MI JEM6I M K6C DC6E IJE6CK DUD6D
I4K4DJ DI5MC JCE6K M K6C DC6K IJC6IU DUN6U
I4K4DJ DI5ME JCN6L M K6C DC6K IJI6MC DUC6E
I4K4DJ DI5MK JCN6D M K6C DC6U IJD6K DUC6I
I4K4DJ DI5MU JCI6L M K6C DC6K IJM6CK DUI
I4K4DJ DI5MJ JCC6E M K6E DC6K IJM6LI DUD6U
I4K4DJ DI5ML JCC6D M K6E DC6K IJD6LN DUI6J
I4K4DJ DI5DM JCI6I M K6C DC6E IJD6II DUI6K
I4K4DJ DI5DD JCN6E M K6C DC6E IJM6UD DUD6L
I4K4DJ DI5DN JCI6N M K6I DC6E IJM6JJ DUN6J
I4K4DJ DI5DI JCN6I M K6I DC6K IJD6DN DUI
I4K4DJ DI5DC JIJ6L M K6N DC6K IJM6EN DUC6D
I4K4DJ DI5DE JIJ6K M K6D DC6K IJM6ME DUI6L
I4K4DJ DI5DK JIC6E M K6D DC6U IUL6IE DUN6I
I4K4DJ DI5DU JID6J M K6D DC6J IUJ6UN DUI6N
I4K4DJ DI5DJ JID6K M K DC6J IUL6NK DUN6K
I4K4DJ DI5DL JIM6D M K DC6L IUJ6NE DUM6L
I4K4DJ DI5NM JNK6I M K DC6L IUU6N DUN6N
I4K4DJ DI5ND JND6U M E6L DE IUK6CC DUN6I
I4K4DJ DI5NN JDJ6N M E6L DE IUK6C DUM6K
I4K4DJ DI5NI JDK6L M E6L DE IUE6UU DUD6U
I4K4DJ DI5NC JDU6C M E6L DE6D IUE6ME DUD6K
I4K4DJ DI5NE JDK6U M E6J DE6D IUI6LC DUD6E
I4K4DJ DI5NK JDI6U M E6J DE6D IUC6UJ DUN6J
I4K4DJ DI5NU JDM M E6J DE6N IUI6IJ DUN6J
I4K4DJ DI5NJ JMJ6J M E6J DE6I IUD6NJ DUM6C
I4K4DJ DI5NL JME6N M E6U DE6I IUM6ML DUM6C
I4K4DJ DI5IM JMI6E M E6U DE6I IKL6JI DKL6E
I4K4DJ DI5ID ULL6K M E6U DE6I IUM6NN DKL6J
I4K4DJ DI5IN ULE6I M E6U DE6I IKJ6EU DKL
I4K4DJ DI5II ULC6K M E6U DE6I IKU6JE DUD



I4K4DJ DI5IC ULI6K M E6U DE6C IKU6JN DUN
I4K4DJ DI5IE ULN6J M E6U DE6C IKU6CJ DKL6K
I4K4DJ DI5IK UJL6J M E6U DE6C IKK6NU DKL6J
I4K4DJ DI5IU UJC6U M E6J DE6C IKE6CU DKL6K
I4K4DJ DI5IJ UJM6K M E6J DE6C IKC6CK DUM6D
I4K4DJ DI5IL UUL6I M E6L DE6C IKC6JI DUM6C
I4K4DJ DI5CM UUJ M E6L DE6I IKI DUM6L
I4K4DJ DI5CD UUL6D M E6L DE6I IKD6E DUM6J
I4K4DJ DI5CN UJM6K M K DE6N IKD6I DUD6D
I4K4DJ DI5CI UJI6U M E6L DE6N IKD6I DKL6D
I4K4DJ DI5CC UJJ6U M E6L DE6N IKD6JN DKJ6E
I4K4DJ DI5CE UJU6K M E6J DE6N IKD6UD DKJ
I4K4DJ DI5CK UJM6N M E6J DE6N IKM6KI DKL6D
I4K4DJ DI5CU UUC6L M E6J DE6N IEL6EL DKJ6L
I4K4DJ DI5CJ UKJ6U M E6K DE6N IEJ6CK DKU6E
I4K4DJ DI5CL UEE6E M E6N DE6N IEK6DD DKK6L
I4K4DJ DI5EM UED6U M E6N DE6C IEC6IC DKK6J
I4K4DJ DI5ED UCL6U M E6N DE6E IEI6DN DKU6J
I4K4DJ DI5EN UCJ6C M E6D DE6K IEN6DN DKL6N
I4K4DJ DI5EI UEM6E M C6L DE6U IED6KJ DKL6C
I4K4DJ DI5EC UEN6N M C6L DE6J IED6ML DKU6E
I4K4DJ DI5EE UCL6N M C6J DK IEM6LI DKU6I
I4K4DJ DI5EK UCJ M C6J DK IED6EL DKU6K
I4K4DJ DI5EU UCE6U M C6U DK6D IED6DN DKJ6C
I4K4DJ DI5EJ UCC6E M C6U DK6N ICL6EK DKU6U
I4K4DJ DI5EL UCD6U M C6U DK6I ICJ6JD DKK6L
I4K4DJ DC5MM UCM M C6U DK6I ICU6LK DKK6J
I4K4DJ DC5MD UIC6D M C6C DK6C ICU6K DKE6L
I4K4DJ DC5MN UNN6N M C6I DK6C ICC6II DKC6K
I4K4DJ DC5MI UDE6U M C6I DK6E ICN6NU DKE6D
I4K4DJ DC5MC UDM6N M C6I DK6U ICD6MN DKE6U
I4K4DJ DC5ME UMN6U M C6N DK6U IIJ6L DKC6D
I4K4DJ DC5MK KLI6E M C6N DK6J IIE6JE DKI
I4K4DJ DC5MU KJJ6N M C6D DK6L III6ID DKI6D
I4K4DJ DC5MJ KJE6J M C6D DK6L IIN6NC DKD6K
I4K4DJ DC5ML KJI6L M C6D DU IIM6JJ DKM6U
I4K4DJ DC5DM KJD6J M C6D DU INL6KC DKM6K
I4K4DJ DC5DD KJM6C M C6D DU INJ6CU DKM6N
I4K4DJ DC5DN KUJ6D M I6L DU6D INU6KC DEJ6N
I4K4DJ DC5DI KUE6D M I6L DU6D INK6KU DEL6E
I4K4DJ DC5DC KUE M I6L DU6N INK6EI DKM6D
I4K4DJ DC5DE KUE6D M C6D DU6N INK DKM6D
I4K4DJ DC5DK KUE M C6D DU6I INK6NK DKD6C
I4K4DJ DC5DU KUC6I M C6D DU6N INE6LN DEL6L
I4K4DJ DC5DJ KUN6J M C6D DU6N INC6JC DEJ6K
I4K4DJ DC5DL KUD6U M C6D DU6D INC6IE DEU6K
I4K4DJ DC5NM KUM6J M C6D DU6D INC6IC DEK6U
I4K4DJ DC5ND KUM6D M C6D DU6D INI6LN DEU6E



I4K4DJ DC5NN KUM M C6D DU6D INC6MU DEK6L
I4K4DJ DC5NI KUM6D M C6D DU6D INN6LC DEU6N
I4K4DJ DC5NC KUD6U M C6D DU6D INI6ME DEU6C
I4K4DJ DC5NE KUI6J M C6N DU6D INI6UJ DEJ6C
I4K4DJ DC5NK KUC6N M C6N DU6D INC6DE DEJ6J
I4K4DJ DC5NU KUN6U M C6D DU6D INI6KK DEJ6E
I4K4DJ DC5NJ KUN6I M C6D DU6D INI6IC DEJ6N
I4K4DJ DC5NL KUI6C M C6D DU6D INI6CJ DEU6C
I4K4DJ DC5IM KUN6L M C6D DU6D INI6LE DEU6D
I4K4DJ DC5ID KUD6K M C6D DU6D INI6UI DEU6C
I4K4DJ DC5IN KUM6D M C6D DU6D INI6KD DEU6D
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I4K4DJ DM5IM KE6K KK6JI KK6UE KU6CK KE6E ,7&897:
I4K4DJ DM5ID KE6I KU6DK KK6C KU6EL KE6IK
I4K4DJ DM5IN KE6N KU6ML KK6LN KU6IN KE6UI
I4K4DJ DM5II KE6C KK6NJ KU6EI KU6II KJ6N
I4K4DJ DM5IC KE6K KK6IL KL6EE KU6LI UC6I
I4K4DJ DM5IE KK6I KK6KU UI6MK KL6ND JC6C
I4K4DJ DM5IK KU6E KU6MK UJ6LI UM6EK LK6EC
I4K4DJ DM5IU KL6N KK6LJ JE6EI UN6UJ DMJ6LC
I4K4DJ DM5IJ UD6I KU6IE LN6CU UE6EL DDL6NL
I4K4DJ DM5IL UC6K KU6JI DMM6J UL6NI DNL6DE
I4K4DJ DM5CM UU6E KJ6KE DMU6ND JN6EK DIJ6MJ
I4K4DJ DM5CD JM KL6MN DDN6MN JE6C DCC6NN
I4K4DJ DM5CN JN6D KL6EN DDE6KN JJ6ID DCU6JD
I4K4DJ DM5CI JE UM6KE DDU LD6NK DED6CU
I4K4DJ DM5CC JU6I UD6LE DDJ6JK LI6UD DEU6EL
I4K4DJ DM5CE JL6N UI6ND DNM6NU LE6KN DKI6EE
I4K4DJ DM5CK LM6K UI6KK DNN6DC LU6KI DUM6MN
I4K4DJ DM5CU LN6I UC6IJ DNN6LE LL6L DJM6EJ
I4K4DJ DM5CJ LI6J UE6UK DNI6NE DMD6LC DLU6L
I4K4DJ DM5CL LE6E UU6UJ DNI6MC DMI6LK NNM6IN
I4K4DJ DM5EM LU6L UJ6J DNC6ED DMK6UD NCD6DC
I4K4DJ DM5ED DMM6I UL6LK DNU6CE DML6KD NEU6NK
I4K4DJ DM5EN DMN6U JD6ID DIM6JN DDN6C NKU6JL
I4K4DJ DM5EI DME6C JI6DD DIC6KC DDC6JK NUJ6LC
I4K4DJ DM5EC DMJ6I JC6EE DIJ6IE DDU6CU NLI6UI
I4K4DJ DM5EE DDM6U JE6KI DCN6IU DNM6K IDN6DK
I4K4DJ DM5EK DDI6I JU6MJ DCK6U DNI6JJ INJ6N
I4K4DJ DM5EU DDK6C JJ6E DCL6DJ DNK6L ICM6J
I4K4DJ DM5EJ DNM6I LM6NN DEI6I DIM6K IEN6JJ
I4K4DJ DM5EL DNC6N LD6ED DEU6IE DIC6E IKI6JI
I4K4DJ DD5MM DNJ6K LI6DU DKM6EJ DIJ6EN IUN6MD
I4K4DJ DD5MD DIN LE6DU DKC6LE DCN6DD IUC6MC
I4K4DJ DD5MN DIK LU6KI DKJ6JL DCE6UJ IUL6LN
I4K4DJ DD5MI DCM6C LL6NE DUD6LU DCL6IU IJI6LI
I4K4DJ DD5MC DCC6D DMD6ND DUE6KI DEI6IC IJU6KL
I4K4DJ DD5ME DCU6J DMI6IJ DUL6IN DEK6IN ILM6DC
I4K4DJ DD5MK DED DME6LU DJN6ML DEL6DK ILN6NK
I4K4DJ DD5MU DEC6L DMJ6IC DJE6IK DKN6IC ILC6CJ
I4K4DJ DD5MJ DEJ6K DDM6KE DJL6IC DKK6NK ILL6DL
I4K4DJ DD5ML DKD6L DDI6K DLE6EE DKL6EJ CMU6CU



I4K4DJ DD5DM DKC6L DDK6E DLL DUN6D CDN6JC
I4K4DJ DD5DD DKL6D DDJ6EL NMM6LK DUE6DK CDL6UK
I4K4DJ DD5DN DUI DND6DC NME6MD DUL6NI CNJ6IL
I4K4DJ DD5DI DUK6K DNC6DC NDM6IL DJI6MJ CCM6NN
I4K4DJ DD5DC DJD DNU6CU NDK6L DJK6E CCL6CU
I4K4DJ DD5DE DJC6N DIM6LU NND6NK DLM6NI CEI6EI
I4K4DJ DD5DK DJJ6N DII6KJ NNC6NU DLC6CD CEC6II
I4K4DJ DD5DU DLD6J DIK6EK NNK6IE DLJ6ML CEL6LE
I4K4DJ DD5DJ DLK6U DCM6ML NIN6JJ NMD6DU CEL6NI
I4K4DJ DD5DL NMM6K DCI6LK NII6L NMC6UE CEI6IE
I4K4DJ DD5NM NMC6K DCU6MC NIE6IN NMJ6EN CEM6I
I4K4DJ DD5ND NMU6C DEM6IK NIL6UD NDD6JL CEC6DC
I4K4DJ DD5NN NDN6N DEC6C NCI6NJ NDC6LE CCU6KI
I4K4DJ DD5NI NDK6E DEJ6NL NCD6KJ NDU6UC CCU6UK
I4K4DJ DD5NC NNM6E DKD6UI NCC6DE NNM6LI CCD6LK
I4K4DJ DD5NE NNM6C DKC6II NCN6DU NNN6LK CID6EN
I4K4DJ DD5NK NNM6U DKK6NK NIL NNC6NI CNK6DN
I4K4DJ DD5NU NNI6J DKJ6JL NCD6DK NNE6U CND6KN
I4K4DJ DD5NJ NNC6J DUN6KU NCN6IU NNU6UU CDU6JC
I4K4DJ DD5NL NNE6U DUE6KD NCD6LJ NIM6IN CDK6LC
I4K4DJ DD5IM NNU DUU6JD NIU6EK NIN6IC CNM6MC
I4K4DJ DD5ID NNL6D DJD6IL NCD6ML NIC6C CNE6CI
I4K4DJ DD5IN NIM6J DJD6UL NIL6NN NIE6KU CNI6CC
I4K4DJ DD5II NIC6E DJC6KL NCD6EJ NIJ6CN CIM6UE
I4K4DJ DD5IC NIC6L DJU6JJ NCK6NJ NIL6LK CIJ6CU
I4K4DJ DD5IE NIE6E DLI6CL NEN6UI NCN6C CCJ6NJ
I4K4DJ DD5IK NIL6D DLU6EC NEJ6UN NCE6NU CEI6KE
I4K4DJ DD5IU NCD6L NMM6UE NEU6JE NCU6JI CCJ6DC
I4K4DJ DD5IJ NCI6E NMD6NK NEL6NK NEM6MC CCI6KU
I4K4DJ DD5IL NCE6J NMN6JE NEL6EJ NEN6IL CCN6LD
I4K4DJ DD5CM NCU NME6DU NKN6MU NEC6CK CCC6EU
I4K4DJ DD5CD NCL6E NMU6JJ NKC6NC NEJ6DN CEE6MU
I4K4DJ DD5CN NED6N NML6UU NKN6MK NKM6LE CEL6MU
I4K4DJ DD5CI NEN6E NDM6JL NKC6LE NKI6EJ CKI6JJ
I4K4DJ DD5CC NEE NDI6CN NKK6J NKK6NN CUD6JC
I4K4DJ DD5CE NEJ6D NDK6EC NKL6II NKL6IJ CUU6UK
I4K4DJ DD5CK NKM6K NNM6II NKU6MK NUN6KU CJN6II
I4K4DJ DD5CU NKI6N NNI6DL NKJ6IE NUE CJE6LJ
I4K4DJ DD5CJ NKC6I NNJ6CD NUJ6LC NUJ6NI CLU6ID
I4K4DJ DD5CL NKJ6U NNL6IN NUK6KN NJM6LL CJC6JU )&;#%"#/7#
I4K4DJ DD5EM NUM6L NNL6JU NUN6LL NJI6LN CUU6UU
I4K4DJ DD5ED NUI6I NIN6LL NUN6IK NJK6MK CUE6ML
I4K4DJ DD5EN NUE6L NIE6KE NUD6CL NJJ6NE CKU6KD
I4K4DJ DD5EI NUU6U NIJ6EJ NKL6NU NLM6DE CEL6NK
I4K4DJ DD5EC NUL6C NCM6JE NKU6DN NLN6NL CEE6CE
I4K4DJ DD5EE NJD6C NCN6JN NKE6CN NLI6KI CCL6MC
I4K4DJ DD5EK NJN6K NCC6EK NKM6J NLC6DJ CCN6DC
I4K4DJ DD5EU NJC NCK6IC NKM6UU NLE6KL CIL6DN



I4K4DJ DD5EJ NJC6L NCJ6EJ NEK6DC NLK6UN CIC6IL
I4K4DJ DD5EL NJE6J NCJ6KE NED6JI NLK6MN CNJ6IK
I4K4DJ DN5MM NJE6L NED6MU NED6EN NLE6IE CND6EL
I4K4DJ DN5MD NJE6K NEN6UU NCJ6UU NLC6UI CDC6NC
I4K4DJ DN5MN NJE6J NEE6ID NCK6JL NLC6DI CDM6NJ
I4K4DJ DN5MI NJE6J NEE6EU NCN6KI NLI6UD CMK6DE
I4K4DJ DN5MC NJE6N NEE6LL NCM6CD NLN6UK CMM6EI
I4K4DJ DN5ME NJC6K NEK6UD NIL6KJ NLD6NL ILI6CL
I4K4DJ DN5MK NJC6D NEU6MJ NIK6UI NLD6NL ILN6CK
I4K4DJ DN5MU NJI6I NEJ6U NIC6JK NLM6CD IJJ6LC
I4K4DJ DN5MJ NJN6K NEJ6MN NID6CJ NJJ6EL IJU6MC
I4K4DJ DN5ML NJN6D NEL6EC NNL6N NJU6UD IJI6EI
I4K4DJ DN5DM NJD6I NKD6EK NNJ6IE NJU6MD IUJ6CJ
I4K4DJ DN5DD NJM NKN6KI NNE6LJ NJK6NC IUE6NI
I4K4DJ DN5DN NUJ6K NKN6UE NNC6DI NJC6CK IUN6UU
I4K4DJ DN5DI NUJ NKC6MC NNC NJI6IK IKL6KU
I4K4DJ DN5DC NUK6E NKE6KL NNI6KN NJN6CU IKU6EK
I4K4DJ DN5DE NUE6I NKK6UI NND6UL NJD6CC IKJ6JU
I4K4DJ DN5DK NUC6C NKK6EN NNM6IE NUL6U IKU6KI
I4K4DJ DN5DU NUN6L NKJ NDJ6JK NUJ6NK IKU6CE
I4K4DJ DN5DJ NUN6N NKU6KE NDE6LK NUU6NU IKL6NN
I4K4DJ DN5DL NUN6I NKJ6LL NDK6CL NUK6U IUD6LJ
I4K4DJ DN5NM NUD6E NKL6ME NDC6UU NUE6IL IUC6UE
I4K4DJ DN5ND NUM NKL6EJ NDE6JK NUC6MI IUK6NN
I4K4DJ DN5NN NKJ6L NUM6UN NDE6NI NUI6KI IUU6EN
I4K4DJ DN5NI NKJ6U NUN6MU NDC6LU NUI6IC IUL6JK
I4K4DJ DN5NC NKJ6I NUI6EI NDC6NL NUN6MI IJD6CI
I4K4DJ DN5NE NKU6K NUI6IL NDC6MI NUD6MD IJE6ND
I4K4DJ DN5NK NKU6U NUC6NN NDC6KC NUM6JE ILN6U
I4K4DJ DN5NU NKU6D NUE6CL NDC6UN NUM6CE ILI6CN
I4K4DJ DN5NJ NKK6I NUK6LL NDI6LU NKL6EI ILI6JI
I4K4DJ DN5NL NKE6C NUK6JC NDI6MJ NKL6CD ILL6IL
I4K4DJ DN5IM NKE6E NUU6C NDC6DN NKL6E CMN6IE
I4K4DJ DN5ID NKE6K NUJ6NK NDC6IL NKL6EK CMI6CK
I4K4DJ DN5IN NKK6I NUL6EK NDC6LI NKL6L CMK6EC
I4K4DJ DN5II NKK6E NUL6MJ NDC6EE NKL6KC CMK6UK
I4K4DJ DN5IC NKK6D NUL6KN NDE6NI NKL6JU CDD6ID
I4K4DJ DN5IE NKK6U NJM6NI NDC6LJ NUM6UD CDI6LC
I4K4DJ DN5IK NKU6I NJD6DI NDE6ML NUD6NI CDC6CL
I4K4DJ DN5IU NKU NJN6MN NDE6CL NUM6EC CDN6CJ
I4K4DJ DN5IJ NKK6E NJD6KK NDE6ED NUM6KJ CDN6I
I4K4DJ DN5IL NKU6J NJN6EL NDK6NE NUN6IE CDK6JD
I4K4DJ DN5CM NKJ6J NJI6U NDK6IE NUI6IJ CDL6J
I4K4DJ DN5CD NKL6L NJC6LI NDU6MN NUI6KD CDL6CK
I4K4DJ DN5CN NKL6N NJC6JK NDJ6DI NUI6NE CDE6NL
I4K4DJ DN5CI NUM6N NJE6I NDJ6EK NUC6NU CDK6CU
I4K4DJ DN5CC NUD6N NJK6EI NDJ6DJ NUE6DN CNM6KL
I4K4DJ DN5CE NUD6L NJU6UI NDJ6JC NUK6DI CND6E



I4K4DJ DN5CK NUN6D NJU6UD NNM6CD NUE6CD CNI6CJ
I4K4DJ DN5CU NUI6I NJU6KI NNM6NJ NUE6JI CNI6EU
I4K4DJ DN5CJ NUI6U NJU6JD NDL6NN NUU6JL CNI6MI
I4K4DJ DN5CL NUC6D NJJ6JC NNM6DK NUJ6ND CNE6UE
I4K4DJ DN5EM NUE6K NJL6L NND6EU NUJ6EU CNU6DE
I4K4DJ DN5ED NUK6E NJL6JN NNI6CE NUL6C CNK6JU
I4K4DJ DN5EN NUU6U NLM6DD NNI6LN NJD6IE CNU6NJ
I4K4DJ DN5EI NUL6E NLD6EU NNC6NC NJN6EC CID6KE
I4K4DJ DN5EC NJM6E NLN6DU NNE6JL NJN6DD CII6IJ
I4K4DJ DN5EE NJM6L NLN6MN NNK6LI NJI6CK CIC6EU
I4K4DJ DN5EK NJD6E NLN6EI NNK6NE NJC6KC CIN6JU
I4K4DJ DN5EU NJD6K NLI6IN NNU6LL NJE6IU CII6MU
I4K4DJ DN5EJ NJI6N NLC6D NNL6N NJE6LK CIE6DI
I4K4DJ DN5EL NJC6K NLI6UK NNL6ID NJK6E CIK6CK
I4K4DJ DI5MM NJE6K NLE6DE NNL6UC NJJ6IU CIU6KE
I4K4DJ DI5MD NJU6N NLE6NN NIM6UJ NJJ6KI CIK6ID
I4K4DJ DI5MN NJJ6J NLK6ME NIN6DC NJL6IE CIE6ND
I4K4DJ DI5MI NJL6U NLK6UI NIC6NJ NJL6EK CII6EN
I4K4DJ DI5MC NLD6U NLE6LJ NIC6IE NLD6ND CIE6DI
I4K4DJ DI5ME NLN6C NLK6U NIC6LN NLD6UU CIC6NC
I4K4DJ DI5MK NLI6D NLL6EC NIE6UJ NLN6IE CIN6C
I4K4DJ DI5MU NLC6I NLL6CE NIE6UN NLN6JL CIM6IE
I4K4DJ DI5MJ NLE6K NLL6CU NIK6ND NLC6MU CNJ6EN
I4K4DJ DI5ML NLK6I NLL6U NIK6CD NLC6LK CNL6MJ
I4K4DJ DI5DM NLU6D IMD6NK NIL6IU NLE6IJ CIM6NC
I4K4DJ DI5DD NLJ IMD6J NIL6LJ NLE6DJ CNU6LI
I4K4DJ DI5DN NLL6J IMD6C NIL6JI NLK6NL CNJ6MC
I4K4DJ DI5DI NLL6K IMD6C NIL6JJ NLU6CC CNJ6NJ
I4K4DJ DI5DC IMM6U IMN6DL NCM6LD NLU6ND CNL6CI
I4K4DJ DI5DE IMD6E IMI6MU NCD6NN NLU6KK CNJ6LL
I4K4DJ DI5DK IMN6D IMC6CI NCN6JE NLJ6KK CNC6IJ
I4K4DJ DI5DU IMN6L IMC6MU NCI6UI NLL6LE CNE6NJ
I4K4DJ DI5DJ IMI6L IMN6KE NCC6ME NLL6EL CNE6I
I4K4DJ DI5DL IMC6D IMN6LI NCE6LD NLL6EC CNN6MI
I4K4DJ DI5NM IMK6J IMK6DL NCU6IN IMM6CC CNN6J
I4K4DJ DI5ND IMU6C IMJ6KJ NCU6L IMD6KJ CDL6ML
I4K4DJ DI5NN IMU6L IML6IC NCJ6U IMN6ML CDE6ID
I4K4DJ DI5NI IMJ6E IMJ6DI NEM6UJ IMN6MI CDK6JC
I4K4DJ DI5NC IML6U IML6E NEN6DN IMN6KN CDU6CD
I4K4DJ DI5NE IDM6D IML6CD NEN6KU IMI6CC CDJ6CU
I4K4DJ DI5NK IML6J IMU6LN NED6IL IMC6NU CDE6JN
I4K4DJ DI5NU IDD6C IML6MI NEI6NN IMC6DI CDN6KD
I4K4DJ DI5NJ IDI IDN6KK NEE6DU IMC6IJ CMJ6II
I4K4DJ DI5NL IDI6E IDN6L NEJ6NL IME6DL CMK6LN
I4K4DJ DI5IM IDI6J IDC6NE NEJ6NI IME6KJ CMC6EK
I4K4DJ DI5ID IDC IDC6CJ NEJ6NU IME6EE CMI6UJ
I4K4DJ DI5IN IDE6D IDI6LE NKM6JC IMK CMN6UK
I4K4DJ DI5II IDK6L IDC6NU NKN6DE IMK6JU CMK6UL



I4K4DJ DI5IC IDJ IDE6NK NKN6DU IMU6NJ CMK6IC
I4K4DJ DI5IE IDU6E IDI6JU NKI6MJ IMU6UE CMD6DC
I4K4DJ DI5IK IDK6L IDI6KC NKI6KC IMU6JI CMI6DK
I4K4DJ DI5IU IDU6E IDC6KU NKE6NN IMJ6CJ ILJ6JL
I4K4DJ DI5IJ IDJ6N IDE6CU NKK6UU IML6KU CMD6UL
I4K4DJ DI5IL IDL6J IDU6NC NKU6KN IML6C ILU6MD
I4K4DJ DI5CM IDL6L IDU6K NUM6LD IML6EL ILI6EK
I4K4DJ DI5CD IDL6L IDL6II NUN6LL IDM6NL ILJ6JC
I4K4DJ DI5CN INM6C IDL6NE NUD6IJ IDM6II ILE6MK
I4K4DJ DI5CI IND6N IDL6EC NUC6DC IDM6JI ILM6JU
I4K4DJ DI5CC IND6E IDL6LC NUE6ML IDD6DL IJL
I4K4DJ DI5CE IND6I INN NUE6IE IDD6KJ IJJ6JI
I4K4DJ DI5CK INN6U INN6JL NUK6J IDN6KN ILN6MC
I4K4DJ DI5CU INI6N INI6KE NUJ6DK IDN6U IJL6JE
I4K4DJ DI5CJ INC6N INC6NK NJM6IJ IDN6JU IJL6UK
I4K4DJ DI5CL INC6E INE6ED NJN6IN IDI6KU ILM6K
I4K4DJ DI5EM INE6D INK6KD NJN6KK IDC6EN ILM6NI
I4K4DJ DI5ED INE6N INU6DC NJD6UI IDC6JL ILN6CI
I4K4DJ DI5EN INE6J INJ6IE NJI6CN IDE6DU ILM6CU
I4K4DJ DI5EI INK INL6ID NJC6MD IDE6KE IJL6UE
I4K4DJ DI5EC INK6K IIM6DK NJI6NK IDK6UD IJJ6MD
I4K4DJ DI5EE INU6C IID6MD NJI6KU IDU6ID IJE6LN
I4K4DJ DI5EK INU6U IID6JN NJC6D IDU6KU IJE6ML
I4K4DJ DI5EU INK6U IIN6MC NJI6MN IDJ6CL IJK6LK
I4K4DJ DI5EJ INU6N IIN6LN NJI6ME IDL6CD IJU6UU
I4K4DJ DI5EL INJ6I IIC6IC NJN6UK INM6DE IJC6NK
I4K4DJ DC5MM INJ6I IIC6MK NJD6NI INM6IK IJE6DK
I4K4DJ DC5MD INU IIE6EN NJM6LC INM6JN IJI6DI
I4K4DJ DC5MN INK6J IIK6E NJD6CE INN IJM6EI
I4K4DJ DC5MI INU6U IIK6LL NUL6LN INN6UN IUL6MU
I4K4DJ DC5MC INU6U IIJ6L NJM6IE INN6UI IUE6KD
I4K4DJ DC5ME INU6I IIJ6LU NUL6IN INI6DN IUM6LI
I4K4DJ DC5MK INK6C IIL6LJ NJM6UI INI6LE IUN6ID
I4K4DJ DC5MU INU6I ICD6EJ NUL6DN INC6JJ IUD6CU
I4K4DJ DC5MJ INU6L ICM6KN NUL6DE INC6JI IKJ6JJ
I4K4DJ DC5ML INK6D IIJ6EK NUJ6IL INC6CI IKC6JC
I4K4DJ DC5DM INE6D IIL6EN NUJ6DK INE6NN IKC6LK
I4K4DJ DC5DD INK6K IIL6JK NUU6ML INK6ME IEL6LI
I4K4DJ DC5DN INC6J IIL6LN NUK6E INK6NU IEK6LI
I4K4DJ DC5DI INC ICM6KD NUK6N INK6IL IEJ6MC
I4K4DJ DC5DC INN6J ICD6DD NUK6DE INK6IL IEE6N
I4K4DJ DC5DE INN6K ICD6IC NUC6MI INK6LI IEE6CN
I4K4DJ DC5DK INN6J ICD6MU NUC6DJ INK6LC IED6LL
I4K4DJ DC5DU INI6I ICD6JE NUC6ML INK6JI ICE6ED
I4K4DJ DC5DJ INN6C ICI6II NUC6JU INK6LD ICD6UU
I4K4DJ DC5DL INM6U ICC6DI NUN6ED INU6ED IIJ6JN
I4K4DJ DC5NM IDL6D ICC6KN NUN6CK INU6KD ICD6MU
I4K4DJ DC5ND IDJ6K ICK6D NUI6D INK6JK IIL6LK



I4K4DJ DC5NN IDJ6C ICU6EI NUN6ED INK6JL IIK6NK
I4K4DJ DC5NI IDU6E ICJ6MU NUI6UI INU6CE IIE6MD
I4K4DJ DC5NC IDJ6D ICJ6E NUC6N INU6E IIE6LD
I4K4DJ DC5NE IDJ6I ICJ6DL NUD6JE INK6JE IIK6J
I4K4DJ DC5NK IDJ6C ICJ6JD NUI6EI INK6JD IIC6EN
I4K4DJ DC5NU IDU6L ICL6J NUN6LD INK6KJ IIC6IK
I4K4DJ DC5NJ IDU6I IEM6MC NUI6NL INK6EJ III6KD
I4K4DJ DC5NL IDU6D IEM6LL NUI6K INK6DE IIM6NL
I4K4DJ DC5IM IDK IED6JK NUC6EL INE6JD IIN6ME
I4K4DJ DC5ID IDE6U IEI6MI NUC6J INK6N IIM6UN
I4K4DJ DC5IN IDC6N IEI6EI NUI6EJ INK6IN INL6JJ )&;#%+:(
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&77FG88G%!&H%R9.;<<<<a<%=8IG%&>G>%K7-%,>JG%B%;%A
RI88J%=.GK8H%CF>K.GJ%.>8>-8J%D%=J98H%CF>K.GJ%AJIG8G%D%AG>GFIH%B@=!E+

E8JI.78H%<eD%K>IG%.7F.:.8FH%H>8F>JJ%aGL%H<Ge

,>JG%BL%,>-8%G%f%G%=8IG%&>G> @RJR!&+J=!BK%;%RR9%!J=+9JBK%KA+%RJKL

A.-8>GFJ8MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM

CF>K.GJ%98M.8IMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM

&>G8 afGHfGe Static Pressure (in WC) < Time of TFSavg (hh:mm) (leave blank 
if Cat III or IV)

R98J>G7J !EL%SRP! Vstrav (ACFM) HgK room air velocity immediately 
following run (FPM) eLg L\

Test Type .8G;7F%He9 Vscent (ACFM) a<G test facility temperature after run (F) \K

Run # a ambient relative humidity after run 
(%) Hg

Desired Flow Rate (load Side) (GPM) 8f> ambient barometric pressure after run 
(in Hg) Hg R\

.>8F:>7GFJ8Jf%.7F8K .R%R.J8L%J7M> Pre-test destratification volume pumped 
(need 2x) (gal) 8f> Weight of unburnt fuel (lbs) 8f>

=8IG%!& @AK;<<<G< Pre-test temperature difference (post 
destratification) (F) 8f>

E7KFG8%7:%I>G8J%.8%B99K.>878%S->KT
8f>

=8IG%:>7.K.GJ%G8G9%>G%G8IG%IG>JG%SRT Le

U8.-;G%7:%B99K.>878%S8G9GJT%SKV IT
a<aRH

Room air velocity (FPM) g LGGLK
J7G8WW%U;88%.89FGG.8-%F>G>%:J7G%G;8%
K7--8JL%G;8%IG>JG%G.G8%7:%G;8%.89FG%GFIG%
77.87.F8%I.G;%G;8%IG>JG%G.G8%7:%G;8%G8IGR

E7KFG8%7:%I>G8J%.8%AG7J>-8%S->KT
8f>

Ambient relative humidity (%) a\

U8.-;G%7:%AG7J>-8%=>8/SIT%S8G9GJT%SKV IT
8f>

Ambient barometric pressure (in Hg) Hg Re

Primary Air Setting (Hz) 8f>%I.8-K8%V FJ8J>G8%IG7M8 BF<FIGG88GI%G7%9J8;G8IG%:F8K A88%S8KM.8

Secondary Air Setting (Hz) 8f>%I.8-K8%V FJ8J>G8%IG7M8 Coal-bed weight prior to test start (lbs) HRLL

Thermostat Setting (F) 8f>

RF8K%=J98 &7F-%R.J%7J.V %I77F

Pre-Test Conditions

Post-Test Conditions

Wood Heater Information

Method 28  Data Collection Velocity Traverse



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%@B%0,/!%h%C%Ahi%B<D5!# @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

@2-()))A)

fClCAg RJ%K RJ()AB%RR()j

Aj%j) R1."#%R56#!1%K Q(Ag())hj

Al%ik !,MN%R56#!1%K "C,

AO))hjf RJ%K

)O))%Ph)%5"O%Q@ R1."#%R56#!1%K

)O))%P%h)%5"O%Q@ !,MN%R56#!1%K

_01!%,">%0.+#%6!,N%MS!MN!+%+S.86>%D!%l)%+!M.">+%5"%>81,#5."

&81,#5."%TSS%<<%++U &Q'%T<fU mJ%T5"%Jh3U R6.4%T6C<5"U m0%T5"%Jh3U

)%))%)) 91.9520 4.0 hO) 0.050

)%A)%)) 91.9731 4.0 hO) 0.055

)%h)%)) 91.9955 3.5 hO) 0.055

)%f)%)) 92.0176 3.5 hO) 0.055

)%j)%)) 92.0395 3.5 hO) 0.050

)%i)%)) 92.0614 3.5 hO) 0.050

A%))%)) 92.0831 3.5 hO) 0.055

A%A)%)) 92.1007 3.5 hO) 0.055

A%h)%)) 92.1224 3.5 hO) 0.055

A%f)%)) 92.1440 3.5 hO) 0.055

A%j)%)) 92.1658 3.5 hO) 0.050

A%i)%)) 92.1872 3.5 hO) 0.055

h%))%)) 92.2087 3.5 hO) 0.055

h%A)%)) 92.2305 3.5 hO) 0.050

h%h)%)) 92.2500

h%f)%))

h%j)%))

h%jj%ij

f%))%))

f%A)%))

f%h)%))

f%f)%))

f%j)%))

f%i)%))

j%))%))

G%T&Q'%M,65D1,#5."%?,M#.1U

!
01!%#!+#%6!,N%T! %M?<%P%" %5"%J/U

0.+#%#!+#%6!,N%T! %M?<%P%" %5"%J/U

!3!"#$%

*!+#%$& R56#!1%B++!<D65!+

&,#!

B
2#,1#%*5<!%TSS%<<%++U

+">%*5<!%TSS%<<%++U



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%&B%0,/!%j)%C%Ahi%$22(A @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

@2-()))A)

fCAhCAg RJ%K RJ()hB%RJ()jB%RR()g

Aj%j)%)) R1."#%R56#!1%K Q(Ag())hi

Al%ik%)) !,MN%R56#!1%K Q(Ag())hl

AO))j RJ%K

)O))%P%Ai%5"O%J/ R1."#%R56#!1%K

)O))%P%i%5"%J/ !,MN%R56#!1%K

_01!%,">%0.+#%6!,N%MS!MN!+%+S.86>%D!%l)%+!M.">+%5"%>81,#5."

0'%2,<;65"/%R6.4%<,9%D!%)OAi(Ohi%M?<

&81,#5."%TSS%<<%++U &Q'%T?#fU mJ%T5"%Jh3U '.>86!%$"%*!<;%TVRU '.>86!%38#%*!<;%TVRU =,M88<%T5"%J/U

)%))%)) 493.972 0.15 65 64 AO)

)%A)%)) 496.350 0.15 65 64 AO)

)%h)%)) 498.748 0.15 66 64 AO)

)%f)%)) 501.163 0.15 67 65 AO)

)%j)%)) 503.515 0.15 68 66 AO)

)%i)%)) 505.894 0.15 69 67 AO)

A%))%)) 508.213 0.15 69 67 AO)

A%A)%)) 510.170 0.15 70 68 AO)

A%h)%)) 512.515 0.15 71 69 AO)

A%f)%)) 514.885 0.15 72 70 AO)

A%j)%)) 517.280 0.15 73 70 AO)

A%i)%)) 519.678 0.15 73 71 AO)

h%))%)) 521.995 0.15 74 71 AO)

h%A)%)) 524.368 0.15 74 72 AO)

h%h)%)) 526.481

h%f)%))

h%j)%))

h%jj%ij

f%))%))

f%A)%))

f%h)%))

f%f)%))

f%j)%))

f%i)%))

j%))%))

+">%*5<!%TSS%<<%++U

G%T&Q'%M,65D1,#5."%?,M#.1U

01!%#!+#%6!,N%T! %M?<%P%" %5"%J/U

0.+#%#!+#%6!,N%T! %M?<%P%" %5"%J/U

B

!

&''>?

R56#!1%B++!<D65!+*!+#%$&

&,#!

2#,1#%*5<!%TSS%<<%++U



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%+B%0,/!%ng%C%Ahi%$22(h @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHH

(")%#*'+,-$.#'? (")%#*'+,-$.#'@ (")%#*'+,-$.#'A

Aj%j)%)) Aj%j)%)) Aj%j)%))

Aj%j)%)) Aj%j)%)) Aj%j)%))

@2-()))A)

fCAhCAg RJ%K RJ()nBRJ(lB%RR(i

Aj%j) R1."#%R56#!1%K Q(Ag())hn

Al%ik !,MN%R56#!1%K Q(Ag())hg

AO))fh RJ%K RJ()kB%RJ()gB%RR(Aj

)O))%P%Ai%5"O%J/ R1."#%R56#!1%K Q(Ag())fh

)O))%P%i%5"O%J/ !,MN%R56#!1%K Q(Ag())fA

_01!%,">%0.+#%6!,N%MS!MN!+%+S.86>%D!%l)%+!M.">+%5"%>81,#5." RJ%K

0'%2,<;65"/%R6.4%<,9%D!%)OAi(Ohi%M?< R1."#%R56#!1%K

!,MN%R56#!1%K

&81,#5."%TSS%<<%++U &Q'%T?#fU mJ%T5"%Jh3U '.>86!%$"%*!<;%TVRU '.>86!%38#%*!<;%TVRU =,M88<%T5"%J/U

)%))%)) 798.613 0.15 67 67 hO)

)%A)%)) 801.062 0.15 67 67 hO)

)%h)%)) 803.420 0.15 68 67 hO)

)%f)%)) 805.760 0.15 69 68 hO)

)%j)%)) 808.074 0.15 70 68 hO)

)%i)%)) 810.400 0.15 70 69 hO)

A%))%)) 812.584 0.15 71 69 hO)

A%A)%)) 814.670 0.15 72 70 hO)

A%h)%)) 817.085 0.15 73 71 hO)

A%f)%)) 819.522 0.15 74 72 hO)

A%j)%)) 821.880 0.15 75 73 hO)

A%i)%)) 824.351 0.15 75 74 hO)

h%))%)) 826.738 0.15 76 74 hO)

h%A)%)) 829.118 0.15 76 75 hO)

h%h)%)) 831.117

h%f)%))

h%j)%))

h%jj%ij

f%))%))

f%A)%))

&''>@

*!+#%$& R56#!1%B++!<D65!+

&,#!

B
2#,1#%*5<!%TSS%<<%++U

+">%*5<!%TSS%<<%++U

BM#8,6%*5<!%0,8+!%TSS%<<%++U

BM#8,6%*5<!%&!+8<!%TSS%<<%++U

Q!5/S#%T6D+U

+6,;+!>%*5<!%0,8+!>%TSS%<<%++U

+6,;+!>%*5<!%&!+8<!%TSS%<<%++U

G%T&Q'%M,65D1,#5."%?,M#.1U

!
01!%#!+#%6!,N%T! %M?<%P%" %5"%J/U

0.+#%#!+#%6!,N%T! %M?<%P%" %5"%J/U

@

14:40

15:40



&.M8<!"#%$&%%R&'())))f)%*!+#%&,#,%-./%0,1#%B%(%2
34"!1%*5#6!%%78,65#9%',",/!1%:%*9;!%%78,65#9%29+#!<%:%2#,#8+%%B@*$=+

=!1+5."%%)g:%-,+#%'.>5?5!>%%@,"8,19%fAB%h)Ag

0,1#%RB%0,/!%AAn%C%Ahi%R56#!1%Q!5/S#+%T0'U @3ER$&+E*$B-%(%R3&%$E*+&EB-%F2+%3E-G

25/",#81!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

78,65#9%&!I5!4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

Test ID: 
@2-()))A)

Date:    
fCAhCAg

ISS#/AS# Pre-Weight Avg (g) Post Weight Avg (g) Total Catch (g) Total Catch (mg)

AS-1 0.1163 0.1163 0.0000 0.000

AS-1 63.8933 63.8932 -0.0002 0.000

$22(A 0.1121 0.1155 0.0034 3.450

$22(A 0.1117 0.1116 0.0000 0.000

$22(A 63.9892 63.9891 -0.0001 0.000

$22(h )OAAlj )OAAkl 0.0032 3.250

$22(h 0.1128 0.1129 0.0001 0.100

$22(h 63.8484 63.8484 0.0000 0.000

$22(h 0.1180 0.1181 0.0001 0.100

$22(h 0.1120 0.1117 -0.0003 0.000

$22(h 63.9026 63.9026 0.0000 0.000

$22(h 0.0000 0.000

$22(h 0.0000 0.000

$22(h 0.0000 0.000

FF-08

Filter/FH ID #

G-18-0024

FF-04

G-18-0025

G-18-0026

G-18-0027

G-18-0028

FF-05

G-18-0032

G-18-0031

FF-14

"C,

$22%h!

$22%hB

B<D5!"#

$22%A
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Test ID: 
@2-()))A)

Date:    
fCAhCAg

/#0%'1B*-%"2$'C,,D33D00E /% 43" F0 /3 /0" 43 F0" /0 /3" 56 /#0%'1B*-%"2$'C,,D33D00E /% 43" F0 /3 /0" 43 F0" /0 /3" 56 /% #.#,6%+,<;65"/%#5<! <5"

)%))%)) )%))%)) 43" I.68<!%.?%>19%/,+%+,<;6!%,+%<!,+81!>%D9%>19%/,+%<!#!1%>815"/%!,MS%A)%<5"8#!%5"#!1I,6B%# B%.?%#S!%#!+#%18" >19%<f

)%A)%)) A) )O)ln AAO)fhlA hkAOh fAfOkiil )O)ln AAOjnjll fAiO))gl hkAOh)il kiOghlhf )%A)%)) A) )O)lkfjg AAO)fhlA hkhOikjj fAjOh)il )O)lkfjg AAOjnjll fAiO))gl hkhOikjj kiOk)hij F0 ,I!1,/!%/,+%I!6.M5#9%5"%#S!%>568#5."%#8""!6%T/,+%<.6!M86,1%4!5/S#%<,9%D!%,++8<!>%#.%D!%hk/C/<.6 <C+

)%h)%)) h) )O)lg AAOAhAl hkAOf fAjOhfff )OAfi AAOnhgln fAjOAi hkAOfjjj kiOhfAhf )%h)%)) h) )O)llnnA AAOAhAl hkhOnfff fAfOkiil )OAflAAk AAOnhgln fAjOAi hkhOnfff khOknAfi /3 ,D+.68#!%,I!1,/!%>19%/,+%<!#!1%#!<;!1,#81! X

)%f)%)) f) )O)lg AAOAlgi hkAOi fAjOifgk )Oh)j AAOnhhAf fAfOg hkAOnlAA klOAhlkj )%f)%)) f) )O)llhlA AAOAlgi hkfOAi fAjOhfff )Oh)hfgA AAOnhhAf fAfOg hkfOAi kfOnAfhf /0" ,D+.68#!%,I!1,/!%/,+%#!<;!1,#81!%5"%#S!%>568#5."%#8""!6%>815"/%!,MS%A)%<5"%5"#!1I,6B%# B%.?%#!+#%18" X

)%j)%)) j) )O)ln AAO)kjij hkAOn fAjO)kjj )Ohn) AAOjiAnk fAfOnijf hkhOfAln kiOjAfjk )%j)%)) j) )O)liihi AAO)kjij hkfOilln fAjOifgk )Ohlnk)l AAOjiAnk fAfOnijf hkfOilln kiO)AgAn 43 I.68<!%.?%/,+%+,<;6!%,+%<!,+81!>%D9%>19%/,+%<!#!1 >19%<f

)%i)%)) i) )O)ln AAO)jllj hkAOk fAfOk )Offg AAOAniik fAfOnjhh hkhOgnhh kgOfikkA )%i)%)) i) )O)ligli AAO)jllj hkfOgjjj fAjO)kjj )OfffnnA AAOAniik fAfOnjhh hkfOgjjj knOlfk)A F0" ,I!1,/!%/,+%I!6.M5#9%5"%#S!%>568#5."%#8""!6%>815"/%!,MS%A)%<5"%5"#!1I,6B%#$ %.?%#S!%#!+#%18" <C+

A%))%)) l) )O)ll AAO)gnjA hkhOA fAfOgnhh )Oj)f AAOjjghh fAfOiigk hkfOAi kjOfgili A%))%)) l) )O)lAgjj AAO)gnjA hkjOAhhh fAfOk )OfkilAi AAOjjghh fAfOiigk hkjOAhhh k)Okflkn /0 ,D+.68#!%,I!1,/!%/,+%#!<;!1,#81!%5"%#S!%>568#5."%#8""!6 X

A%A)%)) n) )O)ii AAOAAkhj hkhOf fAfOlnng )Ojik AAOnAljA fAfOjkfn hkfOjhng g)O))jlg A%A)%)) n) )O)ik)lk AAOAAkhj hkjOifgk fAfOgnhh )Ojijlgj AAOnAljA fAfOjkfn hkjOifgk glOj)nnf /3" ,D+.68#!%,I!1,/!%>19%/,+%<!#!1%#!<;!1,#81!%>815"/%!,MS%A)%<5"%5"#!1I,6B%# B%.?%#S!%#!+#%18" X

A%h)%)) g) )O)ll AAOAjiAj hkhOi fAfOjiil )Oihi AAOnAjfh fAfOfgAg hkfOkgff kiOg)hAA A%h)%)) g) )O)lgfgi AAOAjiAj hkiO)kjj fAfOlnng )Oihf)lk AAOnAjfh fAfOfgAg hkiO)kjj kkOl)hnk 56 ;1.;.1#5.",6%1,#!%I,15,#5."%?.1%!,MS%A)%<5"8#!%5"#!1I,6 o

A%f)%)) k) )O)ln AAOAllk hkhOg fAfOfjjj )Oikh AAOnAAgl fAfOhi)A hkjOifgk klOlk)hj A%f)%)) k) )O)lk))g AAOAllk hkiOli fAfOjiil )Oikh)nn AAOnAAgl fAfOhi)A hkiOli A))O)gh

A%j)%)) A)) )O)lg AAOAfnln hkfO) fAhOgAln )Oll) AAOjj)An fAfOAAng hkjOkiil kkOhlkil A%j)%)) A)) )O)llnnA AAOAfnln hklOh)il fAfOfjjj )Oliggjg AAOjj)An fAfOAAng hklOh)il kgOnflkl

A%i)%)) AA) )O)lg AAOAinff hkfOh fAhOikjj )Onhg AAOjflfk fAhOkA)g hkiOhfff kkOfAAhl A%i)%)) AA) )O)lkknA AAOAinff hklOlhhh fAhOgAln )OnhggAk AAOjflfk fAhOkA)g hklOlhhh A)hOkkgn

h%))%)) Ah) )O)ll AAOAnjfl hkfOj fAhOh)il )Onkj AAOn)hhh fAhOnfjn hkiOiAAA kfOgkifn h%))%)) Ah) )O)lnikh AAOAnjfl hklOk fAhOikjj )OnkljAA AAOn)hhh fAhOnfjn hklOk knOh)nnf

h%A)%)) Af) )O)ln AAOAiAkn hkfOi fAAOk )OglA AAOjhgnl fAhOjkfi hkiOnggk kgO)ki)g h%A)%)) Af) )O)lnfkj AAOAiAkn hknOAnng fAhOh)il )Oglfg)i AAOjhgnl fAhOjkfi hknOAnng kgOgngjf

h%h)%)) Aj) )O)l) K=B-F+W +11.1 fAjOkhng )OkhA AAOAjklj fAhOhglk +11.1 K=B-F+W h%h)%)) Aj) )O)ill)i K=B-F+W +11.1 fAAOk )Okh)jAA AAOAjklj fAhOhglk +11.1 K=B-F+W

h%f)%)) Ai) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W h%f)%)) Ai) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

h%j)%)) Al) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W h%j)%)) Al) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

h%jj%ij Ali +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W h%jj%ij Ali +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

f%))%)) Ag) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W f%))%)) Ag) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

f%A)%)) Ak) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W f%A)%)) Ak) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

f%h)%)) h)) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W f%h)%)) h)) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

f%f)%)) hA) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W f%f)%)) hA) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

f%j)%)) hh) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W f%j)%)) hh) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

f%i)%)) hf) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W f%i)%)) hf) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

j%))%)) hj) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W j%))%)) hj) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

j%A)%)) hi) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W j%A)%)) hi) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

j%h)%)) hl) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W j%h)%)) hl) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

j%f)%)) hn) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W j%f)%)) hn) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

j%j)%)) hg) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W j%j)%)) hg) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

j%i)%)) hk) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W j%i)%)) hk) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

i%))%)) f)) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W i%))%)) f)) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

i%A)%)) fA) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W i%A)%)) fA) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

i%h)%)) fh) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W i%h)%)) fh) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

i%f)%)) ff) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W i%f)%)) ff) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

i%j)%)) fj) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W i%j)%)) fj) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

i%i)%)) fi) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W i%i)%)) fi) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

l%))%)) fl) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W l%))%)) fl) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

l%A)%)) fn) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W l%A)%)) fn) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

l%h)%)) fg) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W l%h)%)) fg) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

l%f)%)) fk) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W l%f)%)) fk) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

l%j)%)) j)) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W l%j)%)) j)) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

l%i)%)) jA) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W l%i)%)) jA) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

n%))%)) jh) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W n%))%)) jh) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

n%A)%)) jf) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W n%A)%)) jf) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

n%h)%)) jj) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W n%h)%)) jj) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

n%f)%)) ji) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W n%f)%)) ji) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

n%j)%)) jl) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W n%j)%)) jl) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

n%i)%)) jn) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W n%i)%)) jn) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

g%))%)) jg) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W g%))%)) jg) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

g%A)%)) jk) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W g%A)%)) jk) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

g%h)%)) i)) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W g%h)%)) i)) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

g%f)%)) iA) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W g%f)%)) iA) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

g%j)%)) ih) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W g%j)%)) ih) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

g%i)%)) if) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W g%i)%)) if) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

k%))%)) ij) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W k%))%)) ij) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

k%A)%)) ii) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W k%A)%)) ii) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

k%h)%)) il) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W k%h)%)) il) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

k%f)%)) in) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W k%f)%)) in) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W

k%j)%)) ig) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W k%j)%)) ig) +11.1 K=B-F+W +11.1 fAjOkhng +11.1 K&$=C)W fAhOhglk +11.1 K=B-F+W
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Part A, Page 1 / 1 
Measurement of Uncertainty - Emissions

CONFIDENTIAL
 FOR INTERNAL USE ONLY Signature:__________________________

Fill in boxes in light red. Calculated values are yellow.

Measured Value Measurement Uncertainty (+/-) Units

Sample Filter Catch Average ISS1 and ISS2 (Fc): 0.00345 0.000273205 g

Sample Flow Rate (Qsample): 0.23 0.0023 dscfm

Sampling Duration (theta): 139 0.1 minutes

Background Filter Catch (BGc): 0 0.000273205 g

Background Filter Flow Rate (Qbg): 0.076 0.00076 dscfm

Tunnel Flow Rate (Qstd): 296 5.92 dscfm

Number of Total Weighings Required to Find Sample Filter Catch: 3

Number of Total Weighings Required to Find Background Filter Catch: 3

Et = (Cs-Cr)Qstd(Theta)

Cs= sample filter catch/(sample flow rate*test duration) g/dscf

Cr= room background filter catch / (sample flow*test duration) g/dscf

Qstd = average dilution tunnel flow rate, dscf/min 

Theta = sampling time, minutes

Calculating MU of Cs

Cs 0.000107914

Delta Cs/Delta Fc 0.031279324

Delta Cs/Delta Qsample -0.00046919

Delta Cs/Delta Theta -7.76357E-07

MU of Cs 8.61389E-06 g

Calculating MU of Cr

Cr 0

Delta Cr/DeltaBGc 0.094661113

Delta Cr/Delta Qbg 0

Delta Cr/Delta Theta 0

MU of Cr 2.58619E-05 g

Calculating MU of Et

Et 4.44 g

Delta Et/Delta Cs 41144

Delta Et/Delta Cr 41144

Delta Et/Delta Qstd 0.015

Delta Et/Delta theta 0.031942446

MU of Et 1.125046502 g

ET = 4.44 grams

with a 95% Confidence Interval of: 1.125046502 (+/-) grams

Measurement Uncertainty for Total Particulate Emissions
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23)43)5 )2&1E ) FEG2 1GFH5 FFG4 F5G) FEGF F7G) )GFF
23)43)5 )2&1I ) FEG2 J1G477 FFG) F7GH FEGE FFG7 )GFI
23)43)5 )2&1F ) FEG2 1GEI FF F7G7 FEGE FFG5 )G74
23)43)5 )2&17 ) FEG4 1G))H FF F7GF FEGE F5 )GI7
23)43)5 )2&15 ) FEG4 )G4I2 FIGH F7GI FEGE FHGF )GE5
23)43)5 )2&1H ) FEG4 4G)HF FIGH F7G2 FEG4 7EGE )G25
23)43)5 )2&)1 ) FEG) 2G122 FIG5 F7G) FEG4 75 )G4H
23)43)5 )2&)) ) FEG) 2GE1H FIGF FFGH FEG4 7HGE )G4
23)43)5 )2&)4 ) FE 2GE) FIG7 FFGH FEGI 52GH )G12
23)43)5 )2&)2 ) FE 2G27) FIG5 FFG5 FEGI 5HG7 1GH)
23)43)5 )2&)E ) FE 2GI1H FIG7 FFG7 FEG2 H4 EG4E
23)43)5 )2&)I ) F2GH 2G5IE FIGF FFGF FEG2 5HG5 )4G25
23)43)5 )2&)F ) F2G5 2GF55 FIG7 FFGI FEGE H)GH )4G)H
23)43)5 )2&)7 ) F2G7 2GE7E FIG5 FFGI FEGI HFGF ))GH4
23)43)5 )2&)5 ) F2GH 2GIF7 FIG5 FFGI FIG4 HIGH ))G7I
23)43)5 )2&)H ) FE 2GIHH FIG5 FFGI FIG4 HIG4 ))GIH
23)43)5 )2&41 ) FE 2G71I FIG7 FFGE FIG) HIG2 ))GEI
23)43)5 )2&4) ) FE 2G7I5 FIG5 FFGI FEGH HIG7 ))G2
23)43)5 )2&44 ) F2GH 2G77H FIGH FFGI FEG5 HFG2 ))G4
23)43)5 )2&42 ) F2GH 2G775 FIG5 FFGE FEG7 HF ))G1F
23)43)5 )2&4E ) F2GH 2GFIH FIGH FFGI FEG7 H7 )1G5)
23)43)5 )2&4I ) F2G5 2GE5F FIGH FFGI FEGE )11GE )1G54
23)43)5 )2&4F ) F2GH 2GE1) FIGH FFGE FEGF )1EG5 )1G7)
23)43)5 )2&47 ) FE 2GEI) FIGH FFGE FEG5 )17 )1G4)
23)43)5 )2&45 ) FE 2GE47 FIGH FFGI FEGH ))1 HGHH
23)43)5 )2&4H ) F2GH 2GI22 FF FFGI FI )1HG4 HG52
23)43)5 )2&21 ) F2GH 2GI7F FFG) FFGI FIG) )17GI HG5E
23)43)5 )2&2) ) FE 2GE)I FFG4 FFGI FI ))1GE HG77
23)43)5 )2&24 ) FE 2GEI5 FFG2 FFGF FIG) ))4 HG)7
23)43)5 )2&22 ) FE 2G2I FFGE FFG7 FIG4 ))EG5 5GH
23)43)5 )2&2E ) FE 2G2)5 FFGE FFGF FIG2 ))7 5GF7
23)43)5 )2&2I ) FEG4 2G455 FFGF F7 FIG2 ))5G) 5GE4
23)43)5 )2&2F ) FEG2 2G2)7 FFG7 F7 FIG2 ))HG4 5G4E
23)43)5 )2&27 ) FEG2 2G217 FFG5 F7 FIG2 )41G) 5G14
23)43)5 )2&25 ) FEGE 2G244 F7G) F7G4 FIGI )41G) 7G5I
23)43)5 )2&2H ) FEGE 2G4)) F7 F7G) FIG) ))HG) 7GIH
23)43)5 )2&E1 ) FEGE 2G1EI F7 F7G) FEGF ))HG4 7G25
23)43)5 )2&E) ) FEGI 4GHFF FFG5 FFGH FEG4 ))HGE 7G4)
23)43)5 )2&E4 ) FEGE 2G17E FFG5 FFGH FEGE ))5G7 7G14
23)43)5 )2&E2 ) FEGE 2G)47 FFG5 FFG5 FEG5 )41GH FG5F
23)43)5 )2&EE ) FEGI 2G1I2 FFGF FFGF FEG5 )44G5 FGF7
23)43)5 )2&EI ) FEGI 4GH5H FFGI FFGF FEG7 )42GH FGI
23)43)5 )2&EF ) FEGE 2G115 FFGF FFG7 FI )4IGF FG2E
23)43)5 )2&E7 ) FEGI 2G11) FFGE FFGI FIG) )4FG) FG)F
23)43)5 )2&E5 ) FEG) 2G114 FFG2 FFGI FEGH )4FG7 IGHH
23)43)5 )2&EH ) FEG2 2G1)4 FFG2 FFG2 FIG) )4FGI IG52
23)43)5 )2&I1 ) FEG2 4GH5) FFG2 FFGE FIGI )4FGH IGF7
23)43)5 )2&I) ) FEG2 4GHFE FFG2 FFG2 FIG4 )4FGI IGEH
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23)43)5 )2&I4 ) FEG2 2 FFG4 FFG2 FI )4F IG4H
23)43)5 )2&I2 ) FEG4 2G172 FFG4 FFG2 FIGE )4FG) IG)2
23)43)5 )2&IE ) FEG4 2G)EI FFGF FFGF FIGH )4I EGH5
23)43)5 )2&II ) FEG2 2G)F2 FFGF FFG7 FFG2 )4IG5 EG5
23)43)5 )2&IF ) FEG4 2G)7H FFG7 FFG7 FFGE )4FG4 EGFI
23)43)5 )2&I7 ) FEG4 2G1H7 FFGH F7 FFG2 )47GH EGI4
23)43)5 )2&I5 ) FEGE 2G)F5 FFG5 FFGH FFGI )47 EGE)
23)43)5 )2&IH ) FEG4 2G)1) F7 F7G) FFG) )45G) EG4I
23)43)5 )E&11 ) FEGF 2G1)7 F7G4 F7GE FFG) )4HGI EG45
23)43)5 )E&1) ) FEGI 2G17H F7G4 F7G2 FIG5 )4EG5 E
23)43)5 )E&14 ) FEGI 4GHH7 F7G4 F7G4 FIG7 )4I EG)F
23)43)5 )E&12 ) FEGI 2G14) F7G) F7G) FIG7 )42G) 2G7I
23)43)5 )E&1E ) FEGI 4GH2 F7 F7 FIGE )42GI EG7I
23)43)5 )E&1I ) FEGI 4GHIH F7G4 F7G4 FIGI )42G2 2G52
23)43)5 )E&1F ) FEGE 2G)E) F7G) F7 FIG4 ))4GF 2GE7
23)43)5 )E&17 ) FEGE 4G5)) F7G) FFGH FEG5 )4) 2GE
23)43)5 )E&15 ) FEG2 4G5H7 F7 FFG5 FEGI )4)G7 2G2E
23)43)5 )E&1H ) FEG2 4GHI5 FFGH FFG7 FEGE ))HG7 2G2)
23)43)5 )E&)1 ) FEG4 4GHII FFGH FFGF FEG) ))FG7 2G24
23)43)5 )E&)) ) FEG2 4G5EH FFG5 FFGF FEG7 )41GF 2GE)
23)43)5 )E&)4 ) FEG2 4G5FE FFG5 FFGE FEGH )41GI 2G12
23)43)5 )E&)2 ) FEG2 4GHEF FFG7 FFGE FEG7 ))7G2 2G2
23)43)5 )E&)E ) FEG4 2G))7 FFGF FFG2 FEGF ))1G5 EGHH
23)43)5 )E&)I ) FEG) 4G522 FFG7 FFG2 FEG2 ))4G4 EGHF
23)43)5 )E&)F ) FE 4G71) FFG7 FFG2 FEGI ))FG2 EGF7
23)43)5 )E&)7 ) F2G5 4G7E4 FFG7 FFG4 FEG4 ))IGF EGEI
23)43)5 )E&)5 ) F2GH 4G772 FFGF FFG4 FEG7 ))FG4 EG44
23)43)5 )E&)H ) F2GH 4G7FE FFGI FF FEGI ))7 2GHH
23)43)5 )E&41 ) F2G5 4G74I FFGI FF FEG2 ))5GF 2G77
23)43)5 )E&4) ) F2G7 4G5)2 FFGE FIGH FEGE ))HGE 2GIF
23)43)5 )E&44 ) F2G7 4GH4) FFGF FFG) FEG5 ))HGF 2G25
23)43)5 )E&42 ) F2G7 4G5H4 FFGF FFG2 FEG4 )41G2 2GI7
23)43)5 )E&4E ) F2GF 4GH)) FFGF FFG4 FEGE )4)G5 2G7F
23)43)5 )E&4I ) F2GI 4G517 FFGF FFG4 FEG7 )4IG5 EGH5
23)43)5 )E&4F ) F2G7 4G51H FFGF FFG2 FEGI )4FG7 EG5H
23)43)5 )E&47 ) F2GI 4GH77 FFG7 FFGE FEG7 )41G) EG7E
23)43)5 )E&45 ) F2GF 4GHI7 FFG5 FFGI FEG2 ))7 EG7)
23)43)5 )E&4H ) F2G5 4GH4E FFGH FFG7 FEGI ))H EG)H
23)43)5 )E&21 ) F2G5 4GH2H F7 FFG7 FEG5 )41G4 2GH7
23)43)5 )E&2) ) F2G5 4GH25 FFGH FFG7 FEG5 )4)G4 2G7H
23)43)5 )E&24 ) F2G5 2G144 FFG7 FFGF FIGI )41G5 2GF)
23)43)5 )E&22 ) F2GH 2G1F7 FFG7 FFG7 FIG5 ))HG7 2GEI
23)43)5 )E&2E ) F2GH 2G1E2 FFG5 FFG5 FIG7 )41G) 2G54
23)43)5 )E&2I ) F2G5 2G15H FFGH FFGH FIGF ))5G2 2G4
23)43)5 )E&2F ) F2GH 2G1)4 FFG5 FFG5 FIG2 ))HG) 2G1F
23)43)5 )E&27 ) F2G5 4GH7E FFG7 FFGH FIGE ))HG5 4GHE
23)43)5 )E&25 ) F2G5 2G)2H FFG7 FFG5 FIGI ))EGF 2G47
23)43)5 )E&2H ) F2G5 2G)5) FFGF FFG7 FIGI )1HG2 4G7E
23)43)5 )E&E1 ) F2GF 2G)E4 FFG7 F7GE FIGE )17G4 4GF7
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23)43)5 )2&1E F2GE J1G17 J1G4 FFG24 FIGE
23)43)5 )2&1I F2 J1G17 J1G4 FIGHH FIG4
23)43)5 )2&1F F2G) J1G17 J1G4 FIG72 FIG4
23)43)5 )2&17 F2G2 J1G17 J1G) FFG)I FIGE
23)43)5 )2&15 F4GH J1G1F 1 77GE2 FHG)
23)43)5 )2&1H F4G7 J1G17 1 ))FG5H 5FG4
23)43)5 )2&)1 F2 J1G17 1 )F1GI2 )1IGE
23)43)5 )2&)) F2G7 J1G17 1 )51G57 ))IGE
23)43)5 )2&)4 FEGH J1G17 1 4)4G)7 )4HGH
23)43)5 )2&)2 FFGE J1G17 1 4I5GH5 )EHG2
23)43)5 )2&)E F7GH J1G17 J1G) 477G44 )F)GE
23)43)5 )2&)I 71G) J1G17 J1G) 4F2G55 )F4GI
23)43)5 )2&)F 74G7 J1G17 J1G) 477G5F )FIGF
23)43)5 )2&)7 7IG7 J1G17 1 24)G2F )7FG)
23)43)5 )2&)5 75G4 J1G15 J1G) 2E)G1) )7EG7
23)43)5 )2&)H 51GH J1G15 J1G) 225G2I )72G)
23)43)5 )2&41 52GH J1G15 J1G) 22HGF4 )7FGH
23)43)5 )2&4) 57GF J1G15 J1G) 2E)G27 )51G5
23)43)5 )2&44 H1GH J1G15 J1G) 22HGH2 )52GH
23)43)5 )2&42 H2G5 J1G1H J1G) 222GF7 )54G7
23)43)5 )2&4E HFGF J1G1H J1G) 221G22 )52
23)43)5 )2&4I )11G) J1G1H 1 2EEGFE )5HG5
23)43)5 )2&4F )12G4 J1G1H 1 2H2G4H 41)G)
23)43)5 )2&47 )1IG5 J1G1H 1 E41GE 4)1G2
23)43)5 )2&45 )15G4 J1G1H J1G) E2EG) 4)HGI
23)43)5 )2&4H ))1GI J1G) J1G) E4HG5H 44)G)
23)43)5 )2&21 ))2G2 J1G) J1G) E4FG5I 4)FGI
23)43)5 )2&2) ))FGI J1G) J1G) E4FGH7 4)HGH
23)43)5 )2&24 ))HGI J1G) 1 E47GI7 447G)
23)43)5 )2&22 )44GE J1G) 1 EE2G7) 42)
23)43)5 )2&2E )4IGH J1G) 1 EIIGH) 42FGE
23)43)5 )2&2I )4HG2 J1G)) 1 EI5G55 425G5
23)43)5 )2&2F )24GI J1G)) 1 EIFGI2 4EE
23)43)5 )2&27 )2FG) J1G)) 1 EI4G52 4EFGF
23)43)5 )2&25 )2HG) J1G)) 1 EI1GHF 4EFGH
23)43)5 )2&2H )25G7 J1G)4 1 EI4GFI 425G7
23)43)5 )2&E1 )E1G7 J1G)4 1 EI2G7H 421G7
23)43)5 )2&E) )EIG4 J1G)4 1 EI2G5) 447GH
23)43)5 )2&E4 )EH J1G)4 1 EI2GF) 42)G2
23)43)5 )2&E2 )I4G) J1G)2 1 EI4G)5 4E1G4
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23)43)5 )2&EE )IIG7 J1G)2 1 EI4G5H 4E)G5
23)43)5 )2&EI )F1G) J1G) 4GI EIEG5E 4E)GI
23)43)5 )2&EF )F2GF J1G1I FG5 EIIG4I 4E7GI
23)43)5 )2&E7 )FFGH J1G1E 7 EIFGE) 4E5G4
23)43)5 )2&E5 )FHGF J1G1I FGH EIIG5F 4I1GE
23)43)5 )2&EH )74G4 J1G1I 7G) EIIG)5 4I1G)
23)43)5 )2&I1 )7IG4 J1G1F 7GI EIIGI7 4E5GI
23)43)5 )2&I) )75G2 J1G15 7GH EI7GF7 4EFG5
23)43)5 )2&I4 )5EG) J1G1H 5GE EI5GE4 4E5
23)43)5 )2&I2 )55GH J1G) 5GE EIHGHF 4I4
23)43)5 )2&IE )H)G5 J1G)) 5 EF)G)2 4I)GH
23)43)5 )2&II )HIG5 J1G)) 7GF EF4G44 4IEGF
23)43)5 )2&IF )HHG2 J1G) FGH EF4GII 4IFGF
23)43)5 )2&I7 414GE J1G1H FG4 EI5GH5 4I7G4
23)43)5 )2&I5 41FG4 J1G15 F EIFG2 4I7GH
23)43)5 )2&IH 415G7 J1G17 IG7 EIIG5I 4I5G2
23)43)5 )E&11 417 J1G15 EG5 EI2G1E 4I7GE
23)43)5 )E&1) 41H J1G)4 FG) EE1GH2 4E7GI
23)43)5 )E&14 4)4G4 J1G)4 I EE1G4H 4E2G4
23)43)5 )E&12 4)EG5 J1G)2 IG7 E2FGH 42H
23)43)5 )E&1E 4)5 J1G)2 EG5 E2FGI) 42IGE
23)43)5 )E&1I 441 J1G) 2GF E47G44 42FG4
23)43)5 )E&1F 44)GE J1G)4 2GE E14GE7 4)2GH
23)43)5 )E&17 442G) J1G)5 1 E)1GH5 444GI
23)43)5 )E&15 44F J1G)2 1 E15G1E 421
23)43)5 )E&1H 447G5 1 J1G4 E1)GFF 447G7
23)43)5 )E&)1 44HGH J1G1) J1G) 2HIG4) 4)HG2
23)43)5 )E&)) 424 1G4E IG5 2HIGI 442G7
23)43)5 )E&)4 42EGI 1GFI )1G5 2H2G14 44EG)
23)43)5 )E&)2 42E 1G2E 7GH 255GF7 4)HG7
23)43)5 )E&)E 42FGI 1G45 4GH 2FHGF5 417G7
23)43)5 )E&)I 427GI 1G17 2GE 2F5GI2 )HHG)
23)43)5 )E&)F 425 1G15 7G) 25IG5) 41EGE
23)43)5 )E&)7 42H 1G1E ))G5 E)IG72 41I
23)43)5 )E&)5 425GF 1G1E )2G2 EE2G1H 417GI
23)43)5 )E&)H 425G5 1G44 )4GI EF1G2H 41HGI
23)43)5 )E&41 42H 1GE5 )1G5 E72G2H 4)4G2
23)43)5 )E&4) 4E1GE 1G)5 ))GE E54G1) 4)H
23)43)5 )E&44 4E1GF 1 )1GI E5EG)7 44EGH
23)43)5 )E&42 42HG7 1 HG4 E51GH) 44FGE
23)43)5 )E&4E 4E)G7 1G14 5G2 E77GF7 42)G2
23)43)5 )E&4I 4EIG2 1G1E FG7 E51GHE 42FG)
23)43)5 )E&4F 4EIGH 1G1I 5G2 E75G)5 42HG4
23)43)5 )E&47 4EH 1G15 )4 E72G12 44HG4
23)43)5 )E&45 4I4GE 1G15 )4G7 EFHGF 441
23)43)5 )E&4H 4IEGE 1G)I )2G4 E52GFE 44EG)
23)43)5 )E&21 4IFG7 1G12 ))GF EH4G72 447G7
23)43)5 )E&2) 4F1GH 1G1) )1GH EHFGE4 421GI



23)43)5 )E&24 47)GF 1G17 )1GI EH7G14 424GI
23)43)5 )E&22 47)GE J1G1) HG) EHIG4 42)
23)43)5 )E&2E 4F7GI J1G1) 5GI EH)G4E 42)G)
23)43)5 )E&2I 4F7GH J1G1) 5G) E54G)H 445G7
23)43)5 )E&2F 471G2 J1G14 7GF E7HGE7 447GE
23)43)5 )E&27 471GH J1G14 7G5 E51G2E 447G)
23)43)5 )E&25 47EG2 J1G14 5G2 EF2GH5 4)HGE
23)43)5 )E&2H 477G) J1G1) 5G4 E2IGE2 41I
23)43)5 )E&E1 47HGH J1G1) 7G4 E)HG2H )HFG5
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23)43)5 )2&1E F2GE FEG2 F2 FEGH7 F2GH)
23)43)5 )2&1I F2 FEG2F F2G)I FEG72 FEG1)
23)43)5 )2&1F F2G) FEGFH F2GEE FEGE5 FEGEI
23)43)5 )2&17 F2G2 FEGIF F2G)7 FEG74 FEG)4
23)43)5 )2&15 F4GH FEG)H F2G4H FEGII FEGI
23)43)5 )2&1H F4G7 FEG47 F2G2H FEGE4 F7G15
23)43)5 )2&)1 F2 FEGIE F2GFF FEG5H 74G55
23)43)5 )2&)) F2G7 FEGFE F2GE FIGIF 51G25
23)43)5 )2&)4 FEGH FEG2) F2G22 FFGI2 55GH7
23)43)5 )2&)2 FFGE FEG2) F2GFF F7GI7 )11GIE
23)43)5 )2&)E F7GH FEGI4 FEG4 F5GH2 ))IG77
23)43)5 )2&)I 71G) FIG1E FEGE5 71GH )21G77
23)43)5 )2&)F 74G7 FIG)4 FEGI) 74GHI )EEGFF
23)43)5 )2&)7 7IG7 FIGE) FIG1F 7EGEH )F)GF
23)43)5 )2&)5 75G4 FFG14 FFG) 7FG7E )5IGFI
23)43)5 )2&)H 51GH F7G) FFGHF 7HGF2 4)2G15
23)43)5 )2&41 52GH F7G54 F7G2 54GHF 42FGEF
23)43)5 )2&4) 57GF F5GEI F5G2E 5IG7 4IIG)4
23)43)5 )2&44 H1GH FHGEI FHG7F 55GFF 4FHGI)
23)43)5 )2&42 H2G5 71G5) 71GH2 H)GFE 475G)F
23)43)5 )2&4E HFGF 74G)F 7)GI HEGFF 45IG22
23)43)5 )2&4I )11G) 72G) 74G74 H7G)E 4H2G24
23)43)5 )2&4F )12G4 7EGI4 7EG4H HHG4E 21)GE5
23)43)5 )2&47 )1IG5 7FGIF 7FG)) )14G1E 2)5GHE
23)43)5 )2&45 )15G4 75G77 77G24 )1IGEI 2E4G2H
23)43)5 )2&4H ))1GI 51G4E 75G7I )15GE) 2FEG4H
23)43)5 )2&21 ))2G2 5)G5E 51G1I )))G2) 251G4)
23)43)5 )2&2) ))FGI 52G5) 5)GF7 ))EGI) 2H7GI)
23)43)5 )2&24 ))HGI 5FG)F 54GFI ))7GE5 E1HGH2
23)43)5 )2&22 )44GE 55GF5 5EGEI )41GI4 E)5GFH
23)43)5 )2&2E )4IGH H1GF2 5FGFF )42GE4 E4HGE7
23)43)5 )2&2I )4HG2 H4GHH 5HG12 )4FG74 EE2G55
23)43)5 )2&2F )24GI HIG52 H1G72 )21G77 EI7GF)
23)43)5 )2&27 )2FG) H5G25 H4G1I )2EG45 EFIG15
23)43)5 )2&25 )2HG) )11GH4 HEGE )27G4I EFHGE
23)43)5 )2&2H )25G7 )14G52 H7G)F )2HG25 EI5G7)
23)43)5 )2&E1 )E1G7 )1IGEI HHGF4 )E2GIF EI7GEF
23)43)5 )2&E) )EIG4 )15GEH )1)G5) )E5G)5 EI7GFI
23)43)5 )2&E4 )EH ))1G22 )12G55 )I1GI7 EI5G)E
23)43)5 )2&E2 )I4G) ))4GFE )1FG2H )IEGIE EF)G))
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23)43)5 )2&EE )IIG7 ))IG54 )15GE4 )IHG2H EF4GHH
23)43)5 )2&EI )F1G) ))HG)H ))1G27 )F2G1) EIFGHI
23)43)5 )2&EF )F2GF )44G)H ))4G2E )FFGF) EIHGF7
23)43)5 )2&E7 )FFGH )4EGH5 ))IG4F )FHGF) EF)G22
23)43)5 )2&E5 )FHGF )47GHF ))7GFI )7)GHE EF1GF4
23)43)5 )2&EH )74G4 )2)GI2 ))HGI4 )7FG27 EF1G)
23)43)5 )2&I1 )7IG4 )2EG52 )44 )7HGH7 EIHG5I
23)43)5 )2&I) )75G2 )27GHI )4EG2) )5EG15 EF4G5E
23)43)5 )2&I4 )5EG) )E4G4I )4FG17 )H1G5H E71G5F
23)43)5 )2&I2 )55GH )EFG)) )47GH2 )HFG5) E7EG15
23)43)5 )2&IE )H)G5 )I1G45 )21G2E 411G7) E77G7E
23)43)5 )2&II )HIG5 )I2G57 )24G54 41EG7H E5EG52
23)43)5 )2&IF )HHG2 )I7GI) )2IGH5 415G75 EH1G)
23)43)5 )2&I7 414GE )F)GI )27G5H 4)2G2E EH2G45
23)43)5 )2&I5 41FG4 )FIG74 )E1G4E 4)7GI4 EH2GE)
23)43)5 )2&IH 415G7 )FHG15 )E2G2F 4)HG5) E57GH4
23)43)5 )E&11 417 )71G)I )EEGH2 44)G12 E5)GFE
23)43)5 )E&1) 41H )74GE5 )EHG14 444G75 E72G)2
23)43)5 )E&14 4)4G4 )7FG1) )I1G7H 44IGI5 EFIGHF
23)43)5 )E&12 4)EG5 )75 )I2GE2 447G5E EFEG25
23)43)5 )E&1E 4)5 )5)GI4 )IIGF2 42)GI4 EFEG2E
23)43)5 )E&1I 441 )5FGE) )IIG7E 42FGFE EFIGI5
23)43)5 )E&1F 44)GE )5HGF2 )IHGF5 425GFF EF4G2F
23)43)5 )E&17 442G) )HEG)2 )F2GF 4E1GI4 EI7GHH
23)43)5 )E&15 44F )H5GFH )F5G4H 4E4GHE EIEGIF
23)43)5 )E&1H 447G5 41)GE7 )71GFI 4EIG)2 EE4GHH
23)43)5 )E&)1 44HGH 41EGII )71G4 4E7G52 E2FG1)
23)43)5 )E&)) 424 415G5I )7)G42 4I1G)7 E2EG1F
23)43)5 )E&)4 42EGI 4)1G7H )72GF2 4I)G4H E47GHF
23)43)5 )E&)2 42E 4)4GF5 )75GI7 4I4GH4 E)5G1I
23)43)5 )E&)E 42FGI 4)FG15 )51GE2 4I2GF E))G72
23)43)5 )E&)I 427GI 4)HGI5 )5)GI2 4I2G5E E12G57
23)43)5 )E&)F 425 444G4) )52G57 4IEGIE 2H7G1I
23)43)5 )E&)7 42H 44E )57G27 4IFG1E 2HEGEF
23)43)5 )E&)5 425GF 44IG)4 )5HG22 4IFG42 E14G))
23)43)5 )E&)H 425G5 44IGII )5HGF 4IEGF2 E)4GEF
23)43)5 )E&41 42H 445G)F )H4GEH 4IEGEF E24G4I
23)43)5 )E&4) 4E1GE 424G4I )H2GE5 4IFG4E EF4G4)
23)43)5 )E&44 4E1GF 42)G2I )H7G) 4IIG14 E7FG)I
23)43)5 )E&42 42HG7 424G74 )H5GF4 4IEGE5 EH1GF4
23)43)5 )E&4E 4E)G7 425G22 )H7GFE 4I7G57 I1EGH4
23)43)5 )E&4I 4EIG2 4E)G54 )HHGI 4I5GI2 I)EGEI
23)43)5 )E&4F 4EIGH 4EIG4E 412G) 4IHGE2 I)FG45
23)43)5 )E&47 4EH 4EFGII 41IG2) 4F)GFF I)5G2)
23)43)5 )E&45 4I4GE 4EHG45 41IG57 4F2G72 I)5GI7
23)43)5 )E&4H 4IEGE 4I2GHI 41FGF5 4F5GF2 I4HGFE
23)43)5 )E&21 4IFG7 4IEGE4 415GH2 471GE4 I25G7F
23)43)5 )E&2) 4F1GH 4IEGH4 4)1GI5 47)G5F II1GFH



23)43)5 )E&24 47)GF 4F1G55 4)1G)5 454G17 I72G75
23)43)5 )E&22 47)GE 4F1GIH 4)EG2) 454G12 I7FG)F
23)43)5 )E&2E 4F7GI 4IFG57 4)EGI 475G)2 I74G4)
23)43)5 )E&2I 4F7GH 4I5GEE 4)2G5) 45)G12 I77G4H
23)43)5 )E&2F 471G2 4F)G44 4)FGEF 45EGF7 I77G)E
23)43)5 )E&27 471GH 4F)G)H 4)FG5H 457GE) I7EGE4
23)43)5 )E&25 47EG2 4F2GEF 4)IG7) 4H1G1F IF5G2I
23)43)5 )E&2H 477G) 4FIG54 4)FGH5 4H4G4 I71G4)
23)43)5 )E&E1 47HGH 4F7GEH 4)5GF4 4H2G52 IF7G4)
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%

%
'hi#$$$L$%

%
BMM'Nj*+%8%



&'()*+%,-.'/%01-2%34%4567%8'/.*+9%:;<=>>>?>%@?%
AB.'C% 8*2'C% :-22'+.C% D*E.F1'C%

8'/.%G?%
GT9TOP% QU99% “preburn fuel 11.28 lbs”%

%
%

GT9TOP% OVUOG% “1.44 lbs kindling added”% %

%
%

GT9TOP% OVUOQ% “added preburn fuel. 11.28 lbs.  Scale 
weight was 11.82 lbs.”%

%



GT9TOP% OVURR% “test fuel crib ready 11.72 lbs”% %
GT9TOP% OVUR!% “opened stove door, poked coals”% %
"#$#%&% %'($$% “poked coals”% %
"#$#%&% %%('"% “poked fuel”% %
"#$#%&% %%('$% “added 1.76 lbs”% %
"#$#%&% %%(%$% “removed 2.9 lbs”% %
"#$#%&% %%(%)% “added 1.3 lbs”% %
"#$#%&% %%(%&% “poked coals”% %
"#$#%&% %%(*%% “added 1.42 lbs”% %
"#$#%&% %%(*$% “added 1.66 lbs”% %
"#$#%&% %%("'% “poked coals”% %
"#$#%&% %%(""% “poked coals”% %
"#$#%&% %%("!% “coal bed status”%

%
%

"#$#%&% %%(+%% “Start time 11:41 am”% %
"#$#%&% %%(+*% “14.20 lbs”% %
"#$#%&% %%(+*% “2.6 coal bed”% %
"#$#%&% %%(++% “Start Pic”% %
"#$#%&% %%($)% “Closed door during start at 55 sec”% %
"#$#%&% %+(%,% “Stop time 14:19”% %

8'/.%GH %



"#)#%&% ,(*'% “preburn fuel 11.52 lbs”%

%
%

"#)#%&% %'(%)% “1.46 lbs of kindling and paper”%

%
%

"#)#%&% %'("'% “lighting kindling”% %
"#)#%&% %'(",% “added preburn fuel”% %



"#)#%&% %'(+'% “test fuel 11.98 lbs”%

%
%

"#)#%&% %%(%&% “poked coals”% %
"#)#%&% %%(**% “added 2.96 lbs to preburn”% %
"#)#%&% %%(*"% “Removed 4.12 lbs”% %
"#)#%&% %%(*+% “added 1.8 lbs”% %
"#)#%&% %%("%% “poked coals”% %
"#)#%&% %%(")% “added 2.06 lbs”% %
"#)#%&% %%("&% “poked coals% %
"#)#%&% %%(+,% “test start”% %
"#)#%&% %%(+,% “Test Start 11:49”% %
"#)#%&% %+("*% “test end”% %

8'/.%G%I %



"#%*#%&% %'($$% “preburn fuel”%

%
%

"#%*#%&% %*(%!% “test fuel”%

%
%



"#%*#%&% %"('+% “1.60 kindling and paper”%

%
%

"#%*#%&% %"(')% “lighting kindling”%

%
%

"#%*#%&% %"(%$% “added 11.66 lbs preburn fuel”% %
"#%*#%&% %"(*$% “repositioned fuel”% %



"#%*#%&% %"(*)% “secondary air is notic-./01%/-22-34%
working”%

%

"#%*#%&% %"("*% “poked fuel”% %
"#%*#%&% %"("!% “poked fuel”% %
"#%*#%&% %+('%% “poked fuel”% %
"#%*#%&% %+('!% “poked fuel”% %
"#%*#%&% %+(%+% “Removed 0.4 lbs bad coals, added 2.42 

lbs preburn”%
%

"#%*#%&% %+(*$% “added 2.06 lbs to preburn”% %
"#%*#%&% %+(",% “coal bed pre5raked”%

%
%

"#%*#%&% %+(+"% “ignore o2. O2 will be derived from % %
"#%*#%&% %)('"% “Test start 2:40 pm”% %
"#%*#%&% %!(*$% “Test ended 14:19”% %
"#%*#%&% %!(*&% “Incorrect.  Test ended at 4:59 pm”% %

%



%
%
%
%
%
%
%
%
%
%
%
%
%

%
'hi6777L7%

%
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 

 
CLEARSTAK, LLC1 

99 Canal Street 
PO BOX 109 

Putnam, Connecticut 06260 
Ms. Kelli O’Brien Phone: 860-237-8245 

e-mail: kelli@clearstak.com 
 
 

CHEMICAL  
 

 
Valid To: February 28, 2019   Certificate Number: 3968.01 
 
In recognition of the successful completion of the A2LA evaluation process, accreditation is granted to 
this laboratory at the location listed above as well as the one satellite laboratory location listed below to 
perform the following tests on wood heaters: 
 
Test Description Test Method(s) 

 
Particulate Emissions and Efficiency 
 
 
 
 
 
 
Carbon Monoxide, Carbon Dioxide and 
Oxygen 

EPA Method 28 
EPA Method 28 WHH 
EPA Method 28 WHH PTS 
ASTM E2618 
ASTM E2779 
ASTM E2780 
 
CSA B415 
 
 

 
Standard Test Method for Determination of 
Particulate Matter Emissions Collected by a 
Dilution Tunnel 
 

 
ASTM E2515 
 

Determination of Particulate Matter from 
Stationary Sources – Sample Recovery 

EPA Method 5 section 8.7 
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1 This accreditation covers testing performed at the main laboratory listed above, and at the satellite 
laboratories indicated below. 
 
 

CLEARSTAK, LLC  
479 Tolland Turnpike 
Willington, CT 06279 

 
 

Test Description Test Method(s) 
 

Standard Test Method for Determination of 
Particulate Matter Emissions Collected by a 
Dilution Tunnel 
 

ASTM E2515

Determination of Particulate Matter from 
Stationary Sources – Sample Recovery 

EPA Method 5 section 8.7 
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