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Figure A- I. Eco··Pak Liqui-R;;d-25ff" Removed from Co11ditio11ing Chamber. 
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Figure A-2. Iuilinl Drop Test, 30·-ff Inverted Orientation. 
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Ji'igurc A-5. Post Drop Inspection of Lid. 
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Figure A--6. Second-Drop Test, J() .. ft lnvcrtccl Corner 
Drop. 
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Figure A--8. Posl Drop Inspection ofTcsl llem. 
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Figure A-9. Close-up of Damage to Support Paci. 
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Figu rc A -10. Close-up of Damage to Corner of Tcsl Article. 
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Final Drop Test, 40-in. Puncture Drop on Side 

r 
l 

Culu111hi:111a lloile1 Company 
h :o-l'ak Spec ially l'adrn g ing IJ i v1 ~ io11 A -8 

SwRJ l'rnj ~ct No. 1)1 .l)!,) ) 'J 



r 
l 

·-. 

l~ :;t;~~ ;•~ 

: 
.~ 

.. ··•····· 

Figure A- 13. Post Drop Inspcdion of P1111ct11rc Site. 
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Figure A- 14. Installation of' Thermal Indicator Tapes Within the Lid Opening. 

··11,,.1141.;. 
Figure A--15. TC's Pcnetraliug Outer Shell and in Contact with Vessel Wall. TC Leads 

Protected wilh Ceramic Fi her Bia 11 ket. 
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Figure A-- l 7. Photo Taken Dnring First Ilurn Test. 
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Fig11 re A-18. Test Item After First Ilurn Test. 
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Figure A-l 9. Test Item After li'irst Burn Test. 
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Figure A-20. Second Burn Test in Progress. 
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Figure A--2 I. Tesf Item After 30-Min Pool Fire ft:xposure. 
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Figure A-·22. Test Item After 30-Min Pool I•~xposurc. 
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Figure A-23. Test Item After 30--Min Pool Fire Exposure. 
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Valve Access Cover Removed. Removal of Outer Cover Section Required 
Use of Plasma Cutter. 
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Fhn11 HEWLETT 
~.JI PACKARD 

Certificate of Calibration 

DATE TESTED:l7 Aug 1999 

MODEL34970A 

CAllBRATION REF. NUM:BER:CR.N0017381 
~ -· ----

' US370038~ 

At the time of manufacture. this certifies that the above P.roduct was 
calibrated in accordance with aoplicabJe Hewlett-Packara procedures 
which are in compiiance with relevant clauses of ISO 900 I/2. 

At planned intervals, Hewlett-Packard measurement standards are calibrated 
by comparison to or measuremem agains~ national standards~ na~ral ph__ysical 
co.qstan~t conser;isus standards~ or oy rano type measurements usmg self-
cahbraung techniques. 

National Standards are administered by 1'.1ST (National Institute of Standards 
and Technology) or ocher recognized nationai standards laborarories. 

At t4e ~e of shipment, your instrument met its published operating 
spec1ficauons. 

The environment in which this insmunent was calibrared is maintained within 
the operating specifications of the insa:umenr and the srandards. 

Suppqrting docurm;mration relative ro traceability is on file and is 
available ror exanunaaon upon request. 

Columbiana Bmkr Company 
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l~uctl tu: 
M n1111factu rer/l\lotlcl: 
Description: 
Serial Numher: 
Asset Numhcr: 

Southwest Resenrch Institute 
6220 Culebrn Rond 

San Antonio, TX 78238 
(210) 522-5215 

Dep:111ment uf Quality Assurance 
Calibnltion Laborator)' 

Certificate of Calibration 
19 February 1999 

TOM HOLLl~GS\VORTH DIVOI Bl -0 
QUALIMETRICS 1005 
\VEA THER STATION 
-t92 
005072 

This cenifJes the nbove i1em \\ 'ilS calibrated m complinnce \\'Ith t>.llL-STD--t5(162A and ANSl/NCSL 
2540-1-199~ . S1andards used in this c:ilibrntion. described in the referenced c;ilibrntion procedure with 
associmed uncenainties or tolcrnnces. :ire trnce;iblc to the N;ition;il Institute of Stnndards <1nd Technology 
(NIST). Supponing documenl<ltion rcl;itin~ to trncenbilily is on file and is il\'ilil<1blc for e:-.:ainination upon 
requesl. This cenificate is not to be reproduced. except in full. ,,·ithout tile wrillen approvnl of the 
Southwest Rese<irch Institute Department ofQunlity Assurnnce C<1librntion L<1bora1ory. 

The uncertninty of the cnlibrntion was sufficient 10 delermine 1h::it the item 111e1 the nwnufactllrer's p11blished 
specifications unless slated otherwise below. 

Ambient Conditions: TemperalUre: u.n Degrees Fahrenheit Humidity: O %, RH 

Calibration Date: 5 Jan 99 Calibration Procedure: lvlFG 

Condition as Recei,·ed: IN TOLERA~CE 

Condition as Released: IN TOLER...\:--:CE 

Ve11dor/Calihra1iun Loeacion: QUAL!~IETRICS. SACRAf\IENTO. CA 

Remarks: CAL'D \VI #2020 SENSOR SIN 1201 AND #2010 SENSOR SfN 795 
NOT ON A.S.L. CALl[3R . .\TION DEVIATION/EXCEPTION 97-CD--t-t 

.. _,. ~: c .. l~-----· 
f\lark R~ Clerk 

Ce11ificate # 3:!5110 
Columbiana Boiler Company 
Eco-Pak Specialty Packaging Division B-2 
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Iisuctl to: 
Manufacturer/Model: 
Dcscri11tion: 
Serial Numhcr: 
Asset Number: 

Southwest Research Institue 
6220 Culebra Road 

San Antonio, TX 78238 
(210) 522-5215 

Department or Quality Assurance 
Calibration Laboratory 

Certificate of Calibration 
25 June 1999 

TOM HOLLINGSWORIB DIVOl 8143 
FLUKE 2289A 
HELIOS I COMPlITER FRONT END 
4752005 
000248 

This certifies the above item was calibrated in compliance with MIL-SID-l5662A and ANSl/NCSL 
2540-1-1994. Standards used in this calibration. described in the referenced calibration procedure with 
associated unccnainties or tolerances. arc traceable to the National Institute of Standards and Technology 
(NTSn. Supponing documentation relative to traceability is on file and is available for examination upon 
request. This certificate is not to be reproduced. except in full, without the written approval of the 
Southwest Research Institute Department of Quality Assurance Calibration Laboratory. 

The uncertainty of the calibration was sufficient to detennine that the item met the manufacturer's published 
specifications unless stated otherwise below. 

Ambient Contlitions: Temperature: 74.0 Degrees Fahrenheit Humidity: 42 % RH 

Calibration Date: 25 Jun 99 Calibration Procctlurc: CL-27. MAY 99 

Condition as Rccci\'ctl: I~ TOLERANCE 

Contlition as Released: LIMITED CALIBRATION 

Remarks: LIMITED: 22SOA-169 NOT CAL 

App2:JL11Jtu 
Jim1'>altcrson. Supervisor or Walt Hill. Metrologist 

Certificate fl 34896 
m:·nona2la.rpl l{c\' dale 13 Apr 99 
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~l!Hl#o~-
DURO-SENSE CORPORATION 

20801 Higgins Court, Torrance, CA 90501 
Phone: (310) 533-6877 Fax: (310) 533..0330 

TO: Southwest Research Institute 
6220 Culebra Rd. 
San Antonio, TX 78238 

Date: 
Calib No.: 
Cust. P.O.: 

July 14, 1999 
48282 
993132W 

Calibration Cycle: 6 Months 

CALIBRATION CERTIFICATE 
This will certify that your Type 'K' T/C's #MTC-B·l252-G-GDW was/were calibrated I.A. W. 

• calibration procedure 26.00 Rev. A on July 14, 1999 against our standard, which is traceable lo the 
National Institllle of Standards Technology. Re-Calibration should occur no later than January 14, 2000. 

Ambient Temperature: 
Furnace Atmosphere: 
Humidity: 
Temperature Points: 
Lot#: 

71.90°F 
Air 
49.00% 
300°F, 600 °F, 900 °F 
M482380 

CALIBRATION RESULTS ARE AS FOLLOWS: 
Standard Corrections 
SIN 300°F 600°F 900°F 
168 +0.2°F +-0.5° F +0.8°F 
169 +0.3°F +-0 .6°F +0.8°F 
170 +O.J 0 f +0.6°F +0.9°F 
171 +0.2°F +0.6° F +0.9°F 
172 +0.4°F +0.7°F +l.0°F 
173 +0.3°F +-0.6° F +0.9°F 
174 +0.4°F +0.7°F +l.0°F 
175 +0.4°F +0.7°F + l.0°F 
176 +0.3°F +0.7°F +0.9° F 
177 +0.2°F +0.5° F +0.8°F 
178 +0.2°F +0.6° F +0.8°F 
179 +0.2°F +0.5°F +0.8°F 

Cal1b11bon oroceoure I A W ISO 10012- \ ·19921El. ANSVNCSL Zs-40-1 · 19~ AMS 2750C. ASTM E 220 -86. ASTM E 230·Sl6. il.STM E 207·Sl6 
The cahD1a~on Ol ll>e<riloeouP4••" suD1ec110 Ch•nq• ounn9 u.e The amount OI Change oeDM<Js on lae10.., 5uch lls 1empera1ure. brne ano CO<IO•bon OI use 

To111 unC801101y ol reao1 n~ s 1s less lllan o 1 % il.ccuracy I il. W 1nousvy s1anoar<1s noreo 10 tallbroon proceoure 25 8 
This C81M1c.a1e shall nol ~ "P<VOUC&jl eu:eo11n lull. w111>ou1 the wnnen apprnvel ol lhe l11>ora10<y 

N.1.S.T. Recertification Date: Februarv I, 2000 
Leeds and Northrup K-5 : Model 7555 ' We hereby certify that the above 
Precision Potentiometer SIN : 1752900 is a true copy of our records. 
Eppley Standard Cell: Model I 00 - SIN 700851 DURL~ENSE WR PORA TJON 
Cage Code: 58042 I /;' , // 
Master Std. Thennocouplc: Tvrie •s• . ' I~ .,,, I '/J.;~ .-/' I <. ,, '- -

N.l.S.T. Test Numbers: 261236 -/ <f{ality Control D~pamncnl 

( I 
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RECEIVED 
APR O 1 1999 

DURO-SENSE CORPORATION 
20801 Higgins Court, Torrance, CA 90501 
Phone: (31 O) 533-6877 Fax: {310) 533-0330 

Oi:?T. FiRE TECHl,JOLOGY 

TO: Southwest Research Institute 
6220 Culcbra Rd. 
San Antonio, TX 78238-5165 

Date: 
Calib No.: 
Cusl. P.O.: 

March JI, 1999 
47586 
992603W 

Calibration Cycle: 6 Months 

CALIBRATION CERTIFICATE 

This will certify that your Type 'K' TIC Assy # MTC-B-1252-G-GDW was/were calibrated on 
March 31, 1999 against our standard, which is Lraceable to the National Institute of Standards 
Technology. Re-Calibration should occur no later than September 30, 1999. 

Ambient Temperature: 
Furnace Atmosphere: 
Humidity: 
Temperature Points: 
Lot#: 

77.40°F 
Air 
37.00% 
300°F, 600 °f, 900 °f 
M055992 

CALIBRATION RESULTS ARE AS FOLLOWS: 

Standard Corrections 
SIN 300°F 600°F 

91 +0.2°F +0.5°F 
92 +0.4° F +0.8° F 
93 +0.3°F +0.6° F 

-O..t +0.4° F +0.5° F 
95 +0.2°F +0.7°F 

900°F 

+0.8°F 
+0.9°F 
+0.9° F 
+l.0° F 
+0,9°f 

~% +0.3° F +0.6°F +0.8°F 
~ 97 +0.) 0 f +0.7°F +1.0° F 
~ ll8 +0.4° F +0.6°F +0.9°F 
~ 1.)9 +0.3°F +0.7°F +l.0°F 

100 +0.4 ° F +0.7°F + l.0°F 
Colil>noDon or0<;edu10 tAW ISO 10012-1 1992(E), ANStlNCSL Z540-t-1994. AMS VSOC 

The ca11bral>On ol lllermocoupies is subj~ ro enanqe dunng u..,. Tho amount ol change depends on la~ sucn as tempeqrure. bme. and eondrt>o<I ol ""' 
Toql Uncertainty ol Rta<11119s is len Than 01" 

N. I. S. T. Recertification Dale: Fcbruarv I, 2000 
Leeds and Northrup K-5 : Model 7555 We hereby certify that the above 
Precision Po1entiomcter SIN: 1752900 is a true copy of our records. 
Eppley Standard Cell: Model 100 - S/N 700851 DURO-~O;RATION 
Cage Code: 58042 
Master Std. Thermocouole: Tvpe 'S' 
N.1.S.T. Test Numbers: 261236 Qua.li ty Control DL-partmenl 

Columbiana Boiler Company 

~ 
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Issued to: 
Manufacturer/Model: 
Description: 
Serial Number: 
Asset Number: 

Southwest Research Institute 
6220 Culebra Road 

San Antonio, TX 78238 
(210) 522-5215 

Department of Quality Assurance 
Calibration Laboratory 

Certificate of Calibration 
18 August 1999 

TOM HOLLINGSWORTH DIVO I B 143 
OMEGA HH-30 
PORT ABLE AIR VELOCITY METER KIT 
4000-90-102276 
002240 

This ccnifics the above ilem was caJibratcd in compliance "ilh MIL-STD-45662A and ANSIJNCSL 
Z540-l-l 994. Standards used in this caJibration. described in the referenced caJibration procedure nith 
associated uncertainties or tolerances, are traceable to the National Institute of Standards and Technology 
(NIST). Supponing documentation relative to rraccability is on file and is available for examination upon 
request. Titis ccnificatc is not to be reproduced. except in full, wilhout the written approvaJ of the 
Southwest Research Institute Depanment of Quality Assurance CaJibration Laboratory. 

The uncertainty of lhe caJibration was sufficient to dctennine that the item met the manufacturer's published 
specifications unless stated othenvise below. 

Ambient Conditions: Temperature: 72.1 Degrees Fahrenheit Humidity: 64 % RH 

Calibration Date: 30 Jul 99 Calibration Procedure: QAP-2100 

Condition as Received: IN TOLERANCE 

Condition as Released: IN TOLERANCE 

Calibration Measurements by: OMEGA ENGINEERJNG. STAlvlFORD, CT. 

Remarks: OMEGA REPORT NO.: 991561. 

~im Pallcrson. Supervisor or Wall Hill. Metrologist 
Certifieatb # Jsi1o 

\ I m:•nona21av.rpt Rcv.da.t.e 10 Mar 99 
~·-· 
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Certificate Of Calibration 
for 

SOUTHWEST RESEARCH INSTITUTE 

Cust. P.O.#: 979706R Model ti: HH-30 

Omega W.0. #: 907973043 Serial ti: 4000-90-102276 w/4207 

Report#: 991561 Recal Date: 30-JUL-OO 

CAL-3 

Omega Engineering, Inc. certifies that the above instrumentation has been calibrated and tested 
to meet or exceed the published specifications. This calibration and testing was perfonned 
using instrumentation and standards that are traceable to the National Institute of Standards 
and Technology. Omega Engineering, Inc. is in compliance with ISO 10012-1, ISO 9001 
Section 4 . 11 and ANSl/NCSL Z540-1- I 994. This Certificate/Report shall not be reproduced . 
excepc in full, wichout written consem of Omega Engineering, Inc. 

Test Condicions: 22.3 C Relative Humidity: 63.6% 

NIST Traceable Test Numbers: 836/258536-97 

!lo , 1 ~'-'-LL\!'\~ (!tl, I~ 
M~trol~cbnician Quality As ura~'Inspector 

Calibration Date: 30-JUL-99 

'"''vlEGA Eng1neer1ng. Inc .. One Omega D11ve . Box 404 i' . Stamtora . C"7" J6907 Telephone (203) 359·1660 • FAX : (203) 359·7811 

http://www.omega.com e·mail: info@omega.com wcs ~ '" 
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Calibracion \:Vorksheet per ISO 10012-1 

AR No: 907-7433 

Model No: HH-30 

Serial No: 4000-90-102276 w/4207 

.\iaximum Calibration System Uncenaimy: 1 c;c 
Procedure: QAP-2100 

Standard I 
Input I 

197 fpm I 
242 fpm I 
305 fpm I 

I 
I 

Standard 
Input 

As Found 1 

I 
I 
I 

Repon No: 991561 

As Received 

As Left 

• 

Test EQnipmcnt Calibration Due 
Damec 54N60/54R20 SIN 458 & 337 Asset# 01033 22-Sept-99 

207 fpm 
251 fpm 
319 fpm 

As Found I 

·.1EG .'. :: '1(Jlneer1ng . tnc .. One C-:1ega Dnve. Box 40-l7 S:amford. CT 06907 Te1eonone (203) 359-1660 • ;:~x : (203) 359·7611 

http://www.omega.com e-mail: info@omega.com 
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Issued to: 
Manufactu rer/l\lodel: 
Description: 
Serial Number: 
Asset Number: 

Southwest Research Institue 
6220 Culebrn Road 

San Antonio; TX 78238 
(210) 522-5215 

Depa11mcn1 of Quality Assurance 
Calibration Laboratory 

Certificate of Calibration 
29 July 1999 

TOM HOLLINGSWORTH DIVOI BIH 
BENDIX 566 
PSYCHROMETER 
J822H-I 
000232 

This ccnifics the above item was calibrated in compliance with MIL-STD-.f5662A and ANSJ/NCSL 
2540-1-199.t. Standards used in this calibration. described in the referenced calibration procedure with 
associated unccnainties or tolerances. arc traceable to the National Institute of Standards and Technology 
(NlST). Supponing documentation rclnlh·e to trace;ibili1y is on file and is available for examination upon 
request. This cenificalc is not to be reproduced. except in full. without !he written approval of !he 
Southwest Research Institute Depanment of Qunlily Assurance Calibration Laboratory. 

The unccnainty of the calibration was sufTicicnt 10 determine that the item met the manufacturer's published 
specifications unless stated othcm·ise below. 

Ambient Comlitions: Temperature: 7J.O Degrees Fahrenheit Humidity: 52 % RH 

Calihracion Date: 29 Jul 99 Calihration Proccliurc: CL 9 f\·IA Y 99 

Condition as Reeci,·ed: IN TOLERANCE 

Condition as Released: IN TOLERANCE 

Remarks: 

Jim Patterson. Supcmsor or \\'alt Hill. Mctrolog1st 
Certificate # JSnJ 
m:lnona2IHJ11 Re\' t!Jl~ I J Apr')') 

Columbian3 8oiler Company 
Eco-Pak Specially Packaging Division 

/ / Jcr~· White. Technician 
Page I of 1 

SwRJ Project No. 01-02759 



I 
\ T 

~ 
· :.: :om::~ Srree ~ • ~ onKO :"'o:. ::--. " · N"' ~ 1

. -. '"".""~ • ~'"'or. .c. _:,- i-. . -~3 9300 - - · · .... ....... "" 1~ r 
- - 1 ' " ~ - - 1.> • • rc x .: :. , ~ ::;- .,._.:.., • m1ernerv.,.,.1W veeco.com 

CALIBRATION CERTIFICATE 
incompliance with 

ANSIJ.\CSL Z540-1-1994 
IS0-10012-1 :1992E 

Veeco Instruments Inc. cenifies the calibrated leak referenced below 1s accurate in accordance with 
measurement technique lhat compares. through lhe use ofa Veeco Mass Specuometer Leak De1ector. 
each unit against a primary standard. serial number 000 I' and I or 0003°. These standards are cenified 
and calibrated by the National lnstirute of Standards and Technology (NIST). The reference Mass 
Spectrome1er Leak Detector is continuously calibrated and becomes lhe ins!JUrnent used to cenify lhe 
Calibra1ed Leak. This insmunent is maintained and calibrated in accordance with Veeco Standard 
Calibration Proc::dure for Helium Calibrators CPOO I-MS Rev. A. 

We recommend che Calibracea Leak be recurned co Veeco Jnscruments Inc. 
for recai1bracwn annua/(1-. 

SOIE: Calibrated Leaks should be srored and shipped with valve open . 

MODEL: 7MS40 SERIAL NO: 0972 

CAL DATE; I J.'21/1998 CERTIFICATION NO: LB68027 

The above sensitivity calibrator has been calibra1ed as of this date with the following results; 

Helium Leak Rate: 
0,,,..,.0'"'0""'4""3 __________ = I 0% Micron cu.ft/hr. 
""'4,.....3__,x,,__,_I o,..·_1 _________ =: I 0% Sid. cc./sec. 

Air Leak Rate Through Equivalent Leak: 
0.0016 = 10% Micron cu.ft/hr. 
""1.""6-'x,,__,_l o=---·---------::: 10% Sid. cc.1sec. 

Calibration Temperarurc: ""' ' C 
Temperature Coefficient "' ± 3% per degree C Leak rate decreases less than 5% per year 

This cen11icate shall not be reproduced except in full. without the wnnen ~pproval of Veeco Instruments Inc. 

• · NIST Test Nwnbcr: 2H729-96R TH4 b- NIST Test Number !S8S87-97 Tl60 
Process L:;:.itpment 

Process .\ ·.e~roios:· 

lndustnc~ .\\easuremer.: 

powering your process . 

Columbiana Boiler Comp~ny 
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Issued to: 
Nlanu factu rcr/Modcl: 
Dcscri1•tion: 
Serial Numher: 
Asset Number: 

Southwest Research Institue 
6220 Culebra Road 

San Antonio. TX 78238 
(210) 522-5215 

Department of Qualit~· Assurance 
Calibration Laboratory 

Certificate of Calibration 
23 June 1999 

TOM HOLLINGSWORTH DIVOl Bl43 
FLUKE 8060A 
TRUE RJvfS MULTIMETER 
5210280 
001558 

This ccnifies the above item was calibrated in compliance with MII,,-Sm-.l5662A and ANSI/NCSL 
Z540- I- l 994 . Standards used in this calibration, described in the referenced calibration procedure with 
associated uncenainties or tolerances. arc traceable to the National Institute or Standards and Technology 
(NIST). Supporting documentation relative to traceability is on file and is available for examination upon 
request. This cenificate is not to be reproduced. except in full . without the written approval or the 
Southwest Research Institute Dcparuncnt of Quality Assurance Calibration Laboratory. 

The uncertainty of the calibration was sufficient to detennine that the item met the manufacturer's published 
specifications unless stated 01herw1se below. 

Ambient Conditions: Temperature: 75 .0 Degrees Fahrenheit Humidity: H % RH 

Calibration Date: 23 Jun 99 . Calibration Procedure: FLUKE S060A: (I YEAR) CAL VER 

Condition as Recein~d: IN TOLERANCE 

Condition as Released: IN TOLERANCE 

Remarks: 

Ap{J;[e/ 2uu 
Jim Pauerson. Supervisor or Wah Hill. Metrologist 

Certificate# J.49112 
m:V1ona21upt II.~'" d.it~ 13 Apr 99 

Columbiana Boiler Company 
Eco-Pak Specialty Packaging Division 

Vince Mor,1 cs. Technician 
Page I of l 
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I>:STITLTE QUALITY ASSURA~CE I 
I 
! 

SURVEILLANCE REPORT I 

PROJECT NO.: 01-~i59-001 I REPORT NO.: l 999-SR-0159 I Page I of 2 -

SURVEILLANCE SCOPE: :V1onitor Heiium Leak Test. Drop Test. and Pool Bum Test of Columbiana ECO-
PAK ~50 Gallon Container Serial i':o. I 
REFERENCE DOCL':\1ENTS: NPQP 99-01-2759 and Division 01 Proposal No. 01-23375 Test Plan. 

STARTING DA TE: September l 5, 1999 ENDING DATE: September 21, 1999 

QA REPRESENTATIVE: Thomas A. Mayce(t 
PERSON(S) CONT ACTED: 
James Griffith (01 }. Dan Pomerening (l 8l. Lee Ries (18). Mike Amold and Rick \kYey (Columbiana! 
SATISFACTORY FINDINGS: See Page 2of2 

UNSATISFACTORY FINDINGS: None 

NONCONFORMANCE REPORT NO.: 'NIA CAR/SCAR NO.: NI A 

A IT ACHMENTS: None 

RECOMMENDATIONS/ACTIONS: 

Have a copy of the approved test procedure available at each of the test locations for review if necessary and to 
verify compliance. The test plan should include wind speed acceptance and rejection values instead of just 
record the wind speed if wind speed affects the test results. 

EQUIPMENT CALIBRATION: 

Torque Wrench SIN AB54875. cal. Due I ':28/00. YeeCo Helium Leak Detector standardized before use. 

kf L DISTRIBUTION: ORJGfNAL: SCD 

APPROVED: 
CC: Originator - TAM 

PM - J. Griffith 
rNSTITUTE QUALITY ASSURANCE TM - D. Pomerening ( 18), 

-

l/z~~ DATE: 

SwRJ Form ()A-125- lc 

Columbiana Boiler Company 
Eco-Pak Specialty Packaging Division B-12 SwRJ Project No. 0\-02759 
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SATISFACTORY FINDINGS: 

Surveillance Report No. 1999-SR-0159 
Page 2 of 2 

ierified calibrated test and measuring equipment was within their calibration interval. Witnessed the last of 400 
pounds of No . 71 '::!lead shot added to the container to give it extra weight at the request of the client. Also 
witnessed the hatch co\'er put back in place and the bolting torqued to 90 foot'pounds. The first helium leak test 
rate foiled. The hatch co\'er was remo,·ed and cleaned and re-tested with satisfactory results. The "O" ring seal 
surface apparently was contaminated with salt residu~ that \\·as remo\'ed and resulted in passing the helium leak 
test. The container was then placed in an area prepared to chill the Eco-Pak container to -21 degrees F prior to the 
drop test. Witness the unit placed in the insulated shed upside down and four thermocouples place on the bottom 
and along the side of the ECO-PAK container on September 15. 1999. The thermocouples were connected to a HP 
Model 34970A Data Acquisition/Switch Unit. SIN US3700380. NN No. 006082, calibration due 8/17/00. The 
drop test was started September 16, 1999 at 1540 hours. Witnessed the container level checked and lifted up 
vertical 30 feet and dropped. The Eco Pak container was lifted and held by one corner so that it was at an angle of 
31.5 degrees and then raised to 30 feet and dropped at the client's request. \Vitnessed the container placed on its 
side and raised approximately 40 inches above the required steel projection rod and dropped at 170 I hours. The 
last drop caused a small puncture tear in the side of the container. It was noted that an approved ..,.. Tinen procedure 
describing in detail the test methods was not a\'ailable at the drop test location for review. Verbal instructions from 
the client were used until the test procedure could be revised. Videos and still photos were taken of each drop and 
the damage caused. 

1n September .21. 1999 witnessed the Eco-Pak container mounted on a stand inside a pool of approximately 2,.230 
""'.J.llons of diesel fuel on top of about m·o feet of water. At around 1959 hours the diesel fuel was lit and the bum 
was videotaped from m·o locations. The client and a representative from Nuclear Regulatory Commission (David 

:tinsky) and Sa\'annah River Project 1Dick Gromada> also witnessed the pool bum test. The \\ind speed. air 
11:mperature, and thennocouple results were recorded by the data acquisition system. 

Columbiana Boiler Company 
Eco-Pak Specialty Packaging Di\'ision B-13 SwRI Projec1No. 01-02759 
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SOUTHWEST RESEARCH INSTITUTE 
STRUCTURAL DYNAMICS ANO 

ENVIRONMENTAL TESTING 

PAGE _f _ OF _.::i_ 

TEST PROCEDURE REF. PROJECT NO.: 01- 27~f .. 3C) I 

TEST NAME J.. o<.J ~ <!1P"6rf '1't.1A§ COOL,_,<e, 

Date lime Observations 

c"°""l"'4661(. t0NTAO~~ 
w' At' L-Dt-1 ..s. 5'""' &J. 9 ~ :i, 
C:ON "f'Oi-4 VA A.,,of/e ?'0/4.. ).., 4.;,e N, r-~ol!IN. 

f /rll!'A..,,., ... r-to.._,,ya.oc. 
' HP ..3'1170/i ~ .. + ... flc1.11J• r...u"'J~• 1""Uf J)J• r 

Pt-N Q0608i 
~N U->.37~S3'0 

CA.i.. 08/n/11 
~::niE ~/rioo 
µDN1T~ "'f Cl'l"'tJ.lf;,;..J, o;:: ~1'11'A@/,M1,,.J..1/c 

.3J!~ D -p,., Ke CE t P1' o F Ti:r..s.r- .J' r"""1 ....>/ ,V ~ 
CDNF1e:.vtc5.z:> r:O'-- 7~r/--t; El ~,IJ.# 7.Ft:f'fA/ua<:,y 

c.J:::>,, ........... 01-1 01 

Test Conducted by: 

x,".,,_A..,.,fiD -:/'esr .Ir~..i l 70,. Da...JN) /'o 
E,,.~.tt Acc.~ Fo<. J:::i"-'>r> r.e~r./.JG, 

.:r,.H~7'rl~~ /#J!'".of0C.:J~l-~.S... 
7r1-et1."'oc.,...,.A£ II Pc~~_,,,._ 
/'/. 0 /fo 
I JD/ 

1 

3 /D.3 

Cc .J7'6A.. ox ]h-r"'°"* .::>F 
Ti:->T J J"rtM 

.S11'f! DF ?";;.$.r XrP.-1 
'l>Sr" Pt' 7'1> rr°""' 

>t.J)fi o~ -,-~Y J..,y-"1 

~ 10 /...OC'4 y.-OM. 

~JIJ/! OF 7E .. u :f 1''-A 
"/O' ~,A r/O-.f 
'f+1R. - />( rr::> J..ocAHO.t (0~8.(, 

~\\' Kl uocurncm ;,o_ v1-1oov-_,u1-r11.1 

Columbiana Boiler Company 
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SOUTHWEST RESEARCH INSITTUTE 
STRUCTURAL DYNAMICS ANO 

ENVIRONMENTAL TESTING 

TEST ITEM IDEN. °E:o -1'.+~ ~flil>C-1.u.. 'Tr p l"k"'"~c. PAGE ~ OF ....5 

TEST PROCEDURE REF. PROJECT NO.: 0/ -:rz27-...361 

TEST NAME ~ /' ~A-t ,-.x~ ( oo.:_, -'C 

Date TI me 

t 

t 

Observations 

/c 

.B~c;;;.;.-.1 ~a.:..."'(.. 
w'~ T.J,ow Sc...,. e -~Jo ~c 

CHlk.l<.S~ C.oio,1.,~<. 

"1c., ..3 MD IC ~ w~e 
'TJID<.l~H .A-1..-<.. 7'EtttP ~>4.!. 

! OFF .5.Jtl'LY OP' )..., Q<.Jrt:> 

J3;;;~ -110°F r:!t$~ 

t4JJ" IJE. "fo Op, ~AN e I> 
/V1r~~ 

, I 
1 .· 1op,,.. , -re.. .J r1""'" "{!)~~ -JfoQ r 

! 
fr> Wl""f:',u:u:.J A-~ <Ol'Jf"O~ 

,)I.aµ~ £),/IL cfiZ 

! 8:10p- i 
! 

7D Ctl~~~ J..,,, rc-,,e.o re 1 
..:;;..,...J~Jl 7'Jtµ " 

'P J t 7'G ..5 ( ~1i\) 

"1'c d. ~~r 
7" C.. :1.. ,>{Do p 
°k..3 -cyop 

1..JTO C/f"t., .. ~.-., A::>'Y" ON tf p 

' iC..5 .21°F ( .. ,, ) 
i 1'C4 ~1°C Co"' (...!,.. r'.i.c-J) Ca N 111.0L .>,;~ 0 -40 °'1 
Go,.;,~ /flfoN.1roc-<- 7'o ..s.~e , ,.. CON 'f'~o" 1-.J. 

f: .$. 7 A T3"- l.S.H E.P /H' TJ14 !'A~/6~ 

NoT~ 7/.-.41!. OJ.I AC~pvr~ '"' J M""' ...s/oc.J 

8;JD 'f,.. 7 G ...; Jl.'1!. r,_J~.,, 12.a. Jll/crf.-o --90 CC 
, ::i) 1 ~~·~"f IA.t.j, 1,,.J c;;~ tll,«~ (;;£, ,4-~ f!JJSfi,,,,..J ,J,.; er- ?' 0 

COu.Al'J>I!!!. 

Test Conducted by: 

.:>WKI uocumem 1,0 •11-1oov-.>u1-rK1 
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SOUTHWEST RESEARCH INSTITUTE 
STRUCTURAL DYNAMICS AND 

ENVIRONMENTAL TESTING 

PAGE -3_ OF ,._s 

TEST PROCEDURE REF. __________ PROJECT NO.: 0/- ~"'Y'7-3o/ 

TEST NAME J..GN.J /'e-,,.,,p;;·~.,uA.G CCl0.4~-'v 

Date Time Observallons 

'I Ito/ ' :o,5 
11 't t 

, .. " .b 

7. o!>.5 
7:1~ 
) ·y, 
) : "J.E 
t:i·o~ 

Tesl Conducted by: 
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~~f'J °""" ,...,..le:.. e ,..., "4.e ~"""2.. ~ /C .3 f 
7C~ ,_:;J"IOULP 9.- ~~~ - ;JD r /C:<, .....s,.,Ou~ 
6 i:.' c u:u c .A l'tlD T <:,_j_ vJ''-'- /l ;a. ,,.. ~b. Nv ,z 
-f'Jl~T" ~~ OF Crl~E v-Jf"- c;.c J)(>t:.JH AJ. 
A 1 JllkO«fliti ~- ,A{.,,,,.,,,A,..J c~/"1.o, e. -,,0° c 
AT /(. ~ c -f'r-kr J;..r~ Sq:>$ 70P) 

/'C~ ..31°F A,.~WA-u OJ cit.. ~,.~,.. /1.-a ;...,.,..,.. ~ 
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7c:...3 -(;op 
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7(.!, /bo~ c:O&r l'f.-Jv ("fl~ 

'-" ~-"$t" ,., 
~'~''' "'"~ J.o...,~- t!FJ'lTc:r ~r c-J1tl!.. .. ......, r coe rl.1-l. TrlL!'.<& , ..Jtn:p r<:> At>rl'f 1-1L -~,- ..srrvr-

TCl -rci. IC::-' 'T(, 'I 7C.5 
;j~ :J.J~F -ll or: ~'f,Pc HOF 
~~ .. F= ia"F -f"IOp -.U"C to•F 

..J J ~re- Jo•F ..,'l"F -'/ 1 O(; ll "F 
I J40p 
I ;o°F -11 "r -#' oc. //OF 
j .JJOf" ;ror -Jj<JF -SJ "c,, 'f01" 
j.Jic>F .l.(YF -11~ ~-''t 110F 
I 
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SOlTTHWEST RESEARCH INSmUTE 
STRUCTURAL DYNAMICS ANO 

ENVIRONMENTAL TESTING 

TEST ITEM !DEN. Ec:o- -PA w.. ~54,,~-r..,, P~v PAGE '/ OF '5 -- ·--
TEST PROCEDURE REF. -----------PROJECT NO.: O/- 773r-Joi 

TEST NAME J..a J '/e-,,..,w,,..,.VC-€ ( ~ ...... c.. 

Date Time Observations 

~oo..s. -;-~ /e,., ---5rr <.f"' 
r~,.._r l=A-N 
R~vt.s<.,... N(.).zz..e 
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SOUTHWEST RESEARCH INSTITUTE 
STRUCTURAL DYNAMICS AND 

ENVIRONMENTAL TESTING 

PAGE::£.___ OF _::f!_ 
TEST PROCEDURE REF. ___________ PROJECT NO.: 0/-~7~1·0°/ 

TEST NAME ~7" 7§r/.AI~ 

Date Time 
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Observations 
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APPENDIXD 

CONSTRUCTION DETAILS AND DIMENSIONAL MEASUREMENTS 

(Consisting of 11 Pages) 
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6220 CULEBRA HO/ID • POST OFFICE DRAWER 28510 • SAN ANTONIO. TEXAS, USA 76228·0510 • (210) GS<l ·SI 11 • WWW.SWRl.OF\Cl 

CHEMISTRY AND CH~MICAl !;NGINEERING DIVISION 
DIJ'ARlMENT OF nRE fECHNOLOGY 

FAX !210) 522·l377 

Mr. Mike Arnold 
Eco-Pak Specialty Packaging 
Division of Columbiana Boiler Company 
200 West Railroad Street 
Columbian.a, OH 44408 
Fax No. 216/271-5403 

Ref: SwRI Project No. 01-2759 

Dear Mr. Arnold: 

January 12, 2000 

This information is provided in response to your request for clarification to Southwest 
Research lnslitute (SwRI) Final Report No. 01-2759-001 <lated January 5, 2000. 

A) The Ornegalabelto thennal insulation labels ranges were the fo1lowing: 

1. 110, 120, 130, 140(1F 
2. 150, 175, 200, 225°F 
3. 250, :100, 350, 400"F 
4. 400,450,500,550°F 

B) The tare weight of the Eco-Pak Liqui-Rad-250«i package was 2559 lb. The container 
was filled with 250 gallons of water (2083 lb) and 650 lb of salt. The total weight was 
5292, and the specific gravity of the solution in lhc container was 1.31. 

In order to increase the specific gravity of the solution in the conta1ner, 400 lb of lead shot 
was added. This brought the total weight of the Eco-Pak Liqui-Rnd-250!f; package to 5692 lb and a 
calculated specific gravity equivalent \O 1.5. 

Should you need further assiet.nncc, please do not hesitate to call me in the office 250/522-
3716 or at home (210/828-3877). Thank you once again for the opportunity to work with you, and 
I took forward to your next project. 

JRG/jgm 

~.J[Ji~Q 
Jomes R G;;l,(;; l:; 
Assistant Manager 
Fire Resistance Section 

HOUSTON. TfXA6 • DETROIT, MICHIGAN • WASl11NGTON. DC 
(7131977-137? (2•A) .1t\3·2~0 (70J) •16 11500 



Columbiana Boiler Company 
Eco-Pak Sp~c1ally Packaging Division 

APPEJ\1DIX E 

FIRE TEST DAT A 

(Consisting of 16 Pages) 

SwRI Project No. 01-02759 



l 

( 

Date: 22 September 1999 
File: 264ECOP1.DAT 

ECO-PAK Specialty ·Packaging 
Test J 

SwRI Project i'lo: 01.02759.001 
Test Type: Title 10 CFR 71. 73 

Time TC 1 TC 2 TC 3 TC 4 TC 5 TC 6 TC 7 TC 8 TC 9 TC 10 TC 11 TC 12 
mm:ss °F 

0:00 8S 
1:00 89 
2:00 89 
J:OO 9J 
4:00 9S 
5:00 87 
6:00 8S 
7:00 91 
8:00 !OJ 
9:00 92 
10:00 81 
11:00 88 
12:00 88 
IJ:OO 100 
14:00 120 
IS:OO IJ7 
16:00 128 
17:00 141 
18:00 168 
19:00 157 
:rn:oo 185 
21:00 174 
22:00 180 
2J:OO 182 
24:00 181 
25:00 198 
26:00 206 
27:00 2JS 
28:00 2J5 
29:00 229 
JO :OO 244 
-~ 1:00 2 70 
32:00 262 
33:00 277 

OF 
82 
84 
81 
82 
82 
80 
SI 
82 
87 
87 
86 
89 
94 
IOI 
108 
117 
116 
ID 
140 
1}9 

157 
161 
166 
174 
171 
187 
21J 

229 
25J 
267 
2S9 
:07 

1 ·, dumh1ana lfo1kr l ·,,.,\:'Jn\ 

it '()-1',\I.; Sn~'1oily l'J\~J';IO\! 

82 
80 
79 
80 
79 
79 
80 
79 
SJ 
84 
87 
91 
97 
109 
121 
IJ6 
148 
166 
192 
210 
238 
264 
284 
308 
322 
340 
378 
407 
424 
4JO 
452 
472 
-197 
517 

82 
84 
87 
90 
92 
90 
91 
99 
112 
107 
109 
119 
116 
12S 
IJ6 
146 
147 
156 
168 
I 71 
186 
184 
189 
19J 
197 
211 
21S 
224 
2JJ 
2J6 
2J8 
248 
25J 
261 

80 80 
86 81 
I JJ 81 
IS2 86 
177 94 
220 107 
2S4 129 
287 156 
-no 187 
5J6 216 
561 24S 
577 272 
592 298 
622 328 
6S8 358 
667 389 
685 416 
695 445 
<>97 -171 
70J -NS 
724 521 
7JO 542 
7-17 56J 
747 584 
749 597 
755 616 
7S8 628 
76 I 6J9 
760 650 
768 658 
767 664 
-66 670 
-74 r;SO 
--::-o ()87 

E-1 

82 
8J 
81 
81 
81 
80 
81 
80 
82 
81 
80 
82 
85 
88 
90 
92 
94 
96 
IOI 
102 
105 
107 
110 
I IJ 
116 
119 
122 
129 
!JO 
IJ2 
IJ5 
IJ9 
142 
1-17 

OF 
81 
84 
82 
82 
81 
81 
SJ 
82 
85 
84 
8S 
85 
90 
94 
98 
102 

104 
107 
114 
114 
118 
122 
127 
IJJ 
IJ8 
140 
144 
154 
156 
160 
168 
174 
17S 
186 

OF 
80 
82 
80 
80 
78 
76 
77 
77 
80 
82 
85 
89 
98 
107 
117 
125 
IJ2 
IJ9 
148 
154 
162 
170 
178 
187 
197 
204 
21J 
226 
234 
242 

264 
270 
281 

81 81 81 
82 80 81 
81 79 78 
81 78 78 
79 77 76 
81 76 77 
84 78 78 
81 77 81 
8J 77 86 
87 79 9J 
91 84 104 
88 82 110 
99 95 126 
108 !OJ 140 
110 108 15J 
116 118 174 
114 120 186 
118 127 :!OJ 
140 146 228 
121 14J 242 
!JO 156 262 
1J8 167 281 
142 179 302 
!SJ 192 320 
159 206 341 
166 218 358 
176 2JJ 376 
188 245 389 
192 2S5 400 
197 266 4IJ 
212 280 426 
22J 295 431 
228 302 440 
2JI 310 -148 

SwRJ Pro1ccl No: IJl.02759.001 
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Date: 22 September 1999 
File: 264ECOP1.DAT 

Time TC 1 TC2 
mm:ss OF OF 

34:00 253 280 
35:00 261 271 
36:00 270 282 
37:00 276 250 
38:00 282 239 
39:00 286 238 
40:00 288 240 
41:00 286 241 
42:00 280 242 
43:00 251 242 
44:00 214 241 
45:00 211 240 
46:00 212 238 
47:00 214 235 
48 :00 217 232 
49:00 219 229 
50:00 222 226 

Columbiana Boiler Company 
ECO·PAK Specially Packaging 

TC3 
OF 

496 
434 
405 
411 
391 
349 
333 
325 
315 
309 
302 
295 
288 
281 
274 
267 
260 

ECO-PAK Specialty Packaging 
Test 1 

TC4 TCS TC6 TC7 
OF OF OF OF 

251 743 688 144 
251 730 699 147 
252 730 701 151 
253 720 698 155 
252 699 688 158 
252 675 673 161 
252 650 655 163 
252 633 635 165 
253 601 613 167 
253 560 591 169 
253 510 570 170 
253 461 548 171 
253 416 527 171 
253 378 507 172 
252 345 488 172 
251 316 470 172 
250 290 452 172 

E-2 

SwRI Project No: 01.02759.001 
Test Type: Title 10 CFR 71.73 

TC8 TC9 TC 10 TC 11 TC 12 
OF OF OF OF OF 

185 285 234 318 451 
189 283 238 317 455 
195 278 244 307 442 
200 275 255 302 424 
203 270 265 305 398 
206 259 274 310 347 
208 235 283 313 282 
211 205 290 316 262 
213 187 296 317 238 
214 180 300 313 219 
216 176 303 311 213 
217 174 304 303 207 
217 173 303 295 202 
216 171 302 285 194 
215 169 300 277 190 
214 167 298 269 187 
213 165 295 260 184 

SwRI Project No: fJl.02759.001 



ECO~P AK Specialty Packaging 
Test 1 

Date: 22 September 1999 SwRI Project No: 01.02759.001 
File: 264ECOP1.DAT Test Type: Title 10 CFR 71.73 

Wind Wind 
Time Flame TC 1 Flame TC 2 Flame TC 3 Flame TC 4 Flame Avg. Speed Direction 
mm:ss OF OF OF OF OF mph Degrees 

0:00 242 245 309 186 246 6 14 
1:00 1679 1242 1141 1215 1319 7 14 
2:00 1598 1253 1134 1091 1269 6 23 
3:00 1588 1225 1191 1081 1271 6 14 
4:00 1768 1267 1091 1133 1315 4 358 
5:00 1803 1262 1063 1118 1311 6 17 
6:00 1651 1093 1430 1374 1387 5 14 
7:00 1849 1295 1052 1090 1321 6 8 
8:00 1592 1275 979 850 1174 6 14 
9:00 1687 1242 1253 1255 1359 7 358 
10:00 1598 1043 1224 1207 1268 8 24 
11:00 1721 1211 995 1010 1234 8 25 
12:00 1771 1181 1227 1520 1425 5 25 
13:00 1679 1056 1154 1293 1295 6 4 
14:00 1787 1221 1117 1373 1374 7 18 
15:00 1828 1234 1137 1324 1381 7 340 
16:00 1589 1122 1124 1097 1233 6 9 
17:00 1642 1216 1172 1300 1332 5 18 
l8:00 1886 1218 1232 1373 1427 6 20 
19:00 1649 1186 1053 1132 1255 5 14 
20:00 1976 1295 1023 1048 1335 4 35 
21:00 1668 1149 1208 1183 1302 6 15 
22:00 1601 1234 1252 1527 1404 5 357 
23:00 1604 1143 1173 1216 1284 5 360 
24:00 1411 1105 1197 1465 1294 7 
25:00 1584 1131 1206 1406 1332 8 10 
26:00 1741 1233 1266 1290 1382 5 19 
27:00 1789 1275 1302 1424 1448 5 11 
28:00 1892 1242 1131 1201 1366 4 31 
29:00 1697 1153 1215 1089 1288 6 36 
30:00 1790 1251 1286 1565 1473 7 2 
31:00 2002 1372 1259 1514 1537 6 32 
32:00 1883 1361 1179 1462 1471 8 13 
33:00 1909 1428 1421 1503 1566 5 29 

C11lun1tl1ana i301ler Company 
E-3 ECO·Pi\K Specially Packaging SwRI Project No: 01.02759 .0lll 
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ECO-PAK Specialty Packaging 
Test 1 

Date: 22 September 1999 SwRI Project No: 01.02759.001 
File: 264ECOP1.DAT Test Type: Title 10 CFR 71.73 

Wind \Vind 
Time Flame TC 1 Flame TC 2 Flame TC 3 Flame TC 4 Flame Avg. Speed Direction 

mm:ss OF 
34:00 848 
35:00 606 
36:00 425 
37:00 281 
38:00 230 
39:00 200 
40:00 176 
41:00 172 
42:00 160 
43:00 151 
44:00 145 
45:00 139 
46:00 119 
47:00 123 
48:00 122 
49:00 118 
50:00 117 

Columbiana Boiler Company 
ECO-PAK Specially Packaging 

OF 
476 
210 
142 
106 
94 
90 
88 
85 
84 
83 
82 
81 
81 
81 
80 
80 
79 

OF OF 
441 607 
157 353 
117 238 
102 149 
95 125 
91 114 
88 109 
86 105 
85 104 
84 102 
83 102 
82 102 
82 96 
81 96 
80 90 
80 90 
80 94 

E-4 

OF m~h Degrees 
593 7 0 
331 7 360 
230 5 24 
159 5 16 
136 4 34 
124 4 -12 
115 4 29 
112 4 360 
108 5 13 
105 7 8 
103 4 312 
101 4 4 
95 5 7 
95 7 16 
93 5 359 
92 3 360 
92 7 5 

SwRI Projecl No: 01.02759.00 l 
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ECO-PAK Specialty Packaging 

Test 2 

Date: 22 September 1999 
File: 265ECOP2.DA T 

ECPOCD.DAT 

SwRI Project No: 01.02759.001 
Test T)1pe: Title 10 CFR 71. 73 

Time TC 1 TC 2 TC 3 TC 4 TC 5 TC 6 TC 7 TC 8 TC 9 TC 10 TC 11 TC 12 
mm:ss °F °F 
0:00 97 87 
1:00 99 92 
2:00 100 94 
3:00 102 94 
4:00 99 93 
5:00 98 91 
6:00 98 90 
7:00 101 91 
8:00 100 91 
9:00 103 91 
10:00 101 91 
11:00 100 92 
12:00 103 94 
13:00 99 94 
14:00 99 
15:00 101 
16:00 103 
17:00 106 
18:00 105 
19:00 106 
20:00 109 
21:00 112 
22:00 115 
23:00 127 
24:00 148 
25:00 125 
26:00 142 
27:00 174 
28:00 205 
29:00 223 
30:00 237 
31 :00 249 
32:00 264 

97 
100 
104 
106 
109 
114 
120 
127 
134 
143 
160 
155 
168 
187 
209 
226 
244 
259 
276 

Columbiana Boiler Company 
ECO-PAK Specialty Packaging 

OF OF OF OF OF 
87 91 86 86 92 
88 91 87 84 92 
90 91 97 84 91 
90 91 114 86 90 
90 91 139 91 90 
89 90 178 99 88 
89 90 238 111 88 
89 93 303 131 89 
88 95 362 150 93 
89 98 411 171 89 
92 100 444 19 5 91 
93 104 461 221 94 
96 108 480 245 94 
98 111 481 270 96 
102 
107 
112 
117 
123 
131 
140 
150 
161 
169 
178 
184 
194 
226 
250 
269 
286 
301 
317 

114 482 294 98 
119 483 320 102 
123 481 343 105 
126 483 371 109 
125 485 407 110 
126 470 447 113 
127 448 485 116 
130 443 518 119 
134 431 547 122 
137 461 579 135 
139 519 628 134 
136 598 671 141 
137 560 702 150 
141 548 729 158 
148 559 747 168 
155 575 759 178 
164 5 86 770 191 
171 594 775 202 
181 605 779 215 

E-5 

87 86 108 97 89 
86 85 106 95 89 
86 86 109 97 91 
86 86 110 99 93 
86 86 111 101 96 
85 86 109 99 97 
85 88 108 99 99 
87 93 112 102 104 
95 104 112 105 113 
90 108 117 113 121 
92 117 136 138 127 
98 130 151 166 138 
100 137 168 202 182 
106 150 182 248 245 
112 162 202 289 238 
119 176 234 335 331 
125 189 279 392 432 
135 205 338 452 515 
142 222 417 544 599 
152 242 490 613 647 
164 263 546 658 684 
176 284 613 722 741 
189 305 696 822 824 
216 330 774 903 865 
222 350 851 967 881 
237 362 920 1045 936 
264 371 976 1096 978 
288 404 1038 1128 1004 
310 447 1082 1142 1018 
328 489 1113 1161 1045 
347 516 1142 1176 1070 
361 531 1145 1167 1075 
380 545 1146 1160 1078 

SwRl Project No: 01.02759.001 



Date: 22 September 1999 
File: 265ECOP2.DAT 

ECPOCD.DAT 

ECO-PAK Specialty Packaging 
Test 2 

SwRI Project No: 01.02759.001 
Test Type: Title 10 CFR 71. 73 

Time TC 1 TC 2 TC 3 TC 4 TC 5 TC 6 TC 7 TC 8 TC 9 TC 10 TC 11 TC 12 
mm:ss °F 
33:00 271 286 
34:00 288 299 
3 5 :00 298 306 
36:00 299 308 
37:00 297 306 
38:00 296 305 
39:00 295 303 
40:00 294 302 
41 :00 294 236 
42:00 294 211 
43 :00 295 208 
44:00 296 207 
45:00 296 206 
46:00 297 206 
47:00 297 205 
48:00 296 205 
49:00 296 204 
50:00 296 203 
51 :00 295 202 
52:00 294 201 
53 :00 293 200 
54:00 292 198 
55 :00 290 197 
56:00 289 196 
57:00 288 194 
58·:00 286 193 
59:00 284 191 
60:00 282 190 
61:00 281 188 
62:00 279 187 
63 :00 233 207 
64:00 235 203 
65 :00 236 200 

Columbiana Boiler Company 
ECO-PAK Specialty Packaging 

328 
344 
176 
153 
150 
150 
133 
127 
123 
121 
120 
120 
120 
121 
121 
121 
122 
122 
122 
122 
123 
123 
123 
123 
122 
123 
123 
123 
123 
123 
196 
191 
188 

OF 
186 
189 
195 
203 
214 
224 
234 
243 
251 
257 
263 
267 
270 
272 
274 
276 
277 
277 
277 
276 
276. 
275 
274 
272 
271 
269 
268 
266 
264 
262 
242 
240 
238 

OF 
605 777 225 391 
545 777 236 402 
502 778 247 408 
371 775 257 411 
330 767 266 415 
311 754 276 420 
300 737 284 424 
292 718 290 427 
283 697 296 429 
273 676 301 430 
263 655 305 430 
253 633 308 428 
257 612 311 426 
258 592 312 423 
249 572 313 419 
247 553 314 415 
234 535 314 410 
224 518 313 405 
215 502 312 399 
205 486 311 394 
197 472 309 388 
189 458 308 382 
186 445 306 376 
181 432 304 370 
175 420 302 364 
169 409 300 358 
162 398 298 352 
156 388 295 346 
150 378 293 341 
146 368 291 335 
198 374 169 201 
186 361 168 198 
175 348 166 194 

E-6 

549 1107 1091 1032 
564 1047 1011 963 
553 997 949 894 
503 999 945 902 
449 1002 942 922 
249 994 924 925 
242 980 902 913 
238 962 877 890 
238 942 851 861 
235 922 826 829 
233 901 802 800 
231 881 780 768 
230 861 759 364 
228 842 739 235 
224 822 719 233 
218 802 698 233 
217 783 677 230 
215 764 657 227 
214 746 637 225 
212 728 618 224 
210 711 599 226 
210 695 581 228 
210 680 561 229 
209 665 542 227 
207 650 523 228 
205 636 506 228 
204 623 489 226 
202 610 474 227 
201 598 460 226 
198 586 447 226 
154 277 217 172 
152 272 209 170 
150 268 202 168 

SwRJ Project No: Ol.02759.001 



ECO-PAK Specialty Packaging 
Test 2 

Date: 22 September 1999 
File: 265ECOP2.DA T 

ECPOCD.DAT 

SwRI Project No: 01.02759.001 
Test Type: Title 10 CFR 71.73 

Time TC 1 TC 2 TC 3 TC 4 TC 5 TC 6 TC 7 TC.8 TC 9 TC 10TC11 TC 12 
mm:ss °F °F 
66:00 237 197 
67:00 238 193 
68:00 239 190 
69:00 240 187 
70:00 241 184 
71 :00 242 181 
72:00 243 178 
73:00 244 175 
74:00 244 173 
75:00 244 170 
76:00 244 168 
77:00 244 165 
78:00 243 163 
79:00 243 161 
80:00 243 158 
81 :00 242 156 
82:00 241 154 
83:00 241 152 
84:·oo 240 150 
85:00 239 148 
86:00 238 146 
87:00 237 145 
88:00 236 143 
89:00 235 141 
90:00 234 140 
91:00 234 138 
92:00 233 137 
93:00 232 135 
94:00 231 134 
95:00 230 132 
96:00 229 131 
97 :00 228 130 
98:00 227 129 

Columbiana Boiler Company 
ECO-PAK Specialty Packaging 

184 235 166 
181 233 158 
179 231 151 
178 229 145 
176 227 140 
175 225 135 
169 222 131 
158 220 126 
156 218 123 
154 216 119 
150 214 116 
148 211 113 
146 209 111 
145 207 108 
143 205 106 
142 203 104 
140 201 102 
139 199 100 
138 197 99 
136 195 97 
135 193 . 96 
134 191 95 
132 189 94 
131 188 93 
130 186 92 
129 185 91 
127 183 90 
126 182 90 
125 180 89 
124 179 89 
123 177 88 
122 176 87 
121 175 87 

OF OF 
336 165 
325 164 
314 163 
304 162 
295 161 
286 160 
277 159 
268 157 
260 156 
252 155 
245 155 
238 154 
231 153 
225 152 
219 151 
213 150 
207 150 
202 149 
197 148 
192 148 
188 147 
183 147 
179 146 
175 146 
171 145 
168 145 
164 144 
161 143 
158 143 
155 142 
152 142 
149 141 
147 141 

E-7 

OF OF OF 
191 148 264 
188 146 260 
184 145 256 
181 143 252 
178 142 248 
175 141 245 
172 140 241 
168 139 237 
166 137 233 
163 136 229 
160 135 225 
157 133 221 
155 132 218 
152 131 214 
150 129 211 
148 128 208 
146 127 205 
144 126 202 
142 125 199 
140 123 197 
138 122 194 
137 121 192 
135 120 190 
134 119 187 
133 118 185 
131 117 183 
130 116 181 
129 115 179 
127 114 177 
126 113 176 
125 113 174 
124 112 172 
123 111 170 

OF 
195 
188 
183 
178 
174 
171 
167 
163 
159 
155 
152 
147 
144 
142 
139 
137 
134 
133 
131 
129 
127 
126 
124 
123 
121 
120 
119 
118 
116 
115 
114 
113 
112 

166 
164 
163 
161 
160 
158 
157 
155 
151 
150 
148 
147 
146 
144 
143 
142 
141 
140 
139 
137 
136 
133 
131 
130 
130 
129 
128 
126 
125 
124 
123 
122 
121 

SwRI Project No: 01 .02759.001 



( 
ECO-PAK Specialty Packaging 

Test 2 

Date: 22 September 1999 
File: 265ECOP2.DA T 

ECPOCD.DAT 

SwRI Project No: 01.02759.001 
Test Type: Title 10 CFR 71. 73 

Time TC 1 TC 2 TC 3 TC 4 TC 5 TC 6 TC 7 TC 8 TC 9 TC 10 TC 11 TC 12 
mm:ss °F OF 
99:00 226 127 
100:00 225 126 
101 :00 224 125 
102:00 223 124 
103:00 222 123 
104:00 221 122 
105:00 220 121 
106:00 219 120 
107:00 218 119 
108:00 217 118 
109:00 216 117 
110:00 215 116 
111:00 214 115 
112:00 213 115 
113:00 213 114 
114:00 212 113 
115:00 211 112 
1 16: 00 2 1 0 1 12 
117:00 209 111 
118:00 208 110 
119:00 207 110 
120:00 206 109 
121:00 205 108 
122:00 204 108 
123:00 203 108 
124:00 202 107 
125:00 202 107 
126:00 201 106 
127:00 200 106 
128:00 199 105 
129:00 198 105 
130:00 197 104 
131 :00 196 104 

Columbiana Boiler Company 
ECO-PAK Specialty Packaging 

OF 
120 173 
119 172 
118 171 
117 170 
116 168 
115 167 
115 166 
114 165 
113 164 
113 163 
112 162 
111 161 
111 160 
110 159 
110 158 
109 157 
l 09 156 
108 155 
108 154 
107 153 
107 152 
106 151 
106 151 
106 150 
105 149 
l 05 148 
104 147 
104 147 
104 146 
l 03 145 
103 144 
103 144 
102 143 

87 
86 
86 
85 
85 
85 
85 
84 
84 
84 
83 
83 
83 
83 
83 
83 
83 
82 
82 
82 
82 
82 
82 
82 
82 
82 
81 
81 
81 
81 
81 
81 
81 

OF OF OF 
144 140 122 110 169 111 121 
142 140 121 110 167 110 120 
139 139 120 109 166 110 119 
137 139 119 108 164 109 119 
135 138 118 108 163 108 118 
133 138 117 107 161 107 117 
131 138 116 106 160 106 116 
129 137 115 106 158 106 116 
128 137 114 105 157 105 115 
126 136 114 105 156 104 115 
125 136 113 104 155 104 114 
123 136 112 104 153 103 114 
122 135 111 103 152 103 113 
120 135 111 103 151 102 113 
119 135 110 102 150 101 112 
118 134 109 102 149 101 112 
116 134 109 101 148 100 111 
115 134 108 101 147 l 00 111 
114 133 107 101 146 99 110 
113 133 107 100 145 99 110 
112 133 106 100 144 98 109 
111 132 106 99 143 98 109 
110 132 105 99 142 98 109 
109 132 105 99 141 97 108 
108 131 l 04 98 140 97 108 
107 131 104 98 139 96 107 
107 131 103 98 139 96 107 
106 130 103 97 138 96 107 
105 130 102 97 137 95 106 
104 130 102 97 136 95 106 
104 129 101 97 135 95 106 
103 129 101 96 135 94 105 
102 129 100 96 134 94 105 

E-8 SwRI Projec! No: 01 .02759.001 



ECO-PAK Specialty Packaging 
Test 2 

Date: 22 September 1999 
File: 265ECOP2.DAT 

ECPOCD.DAT 

SwRI Project No: 01.02759.001 
Test Type: Title 10 CFR 71. 73 

Time TC 1 TC 2 TC 3 TC 4 TC 5 TC 6 TC 7 TC 8 TC 9 TC 10 TC 11 TC 12 
mm:ss °F 
132:00 196 
133:00 195 
134:00 194 
135:00 193 
136:00 192 
137:00 191 
138:00 191 
139:00 190 
140:00 189 
141:00 188 
142:00 188 
143:00 187 
144:00 186 
145:00 185 
146:00 185 
147:00 184 
148:00 183 
149:00 182 
150:00 181 
151:00 181 
152:00 180 
153:00 179 
154:00 179 
155:00 178 
156:00 177 
157:00 177 
158:00 176 
159:00 175 
160:00 174 
161:00 174 
162:00 173 
163:00 172 
164:00 172 

OF 
103 
103 
102 
102 
102 
101 
101 
100 
100 
100 
99 
99 
99 
98 
98 
98 
97 
97 
97 
96 
96 
96 
96 
95 
95 
95 
95 
94 
94 
94 
94 
93 
93 

Culumbrnna Boiler Company 
ECO-PAK Specially Packaging 

OF 
102 142 
102 142 
101 141 
101 140 
101 140 
101 139 
100 139 
100 138 
100 137 
100 137 
99 136 
99 136 
99 135 
99 134 
98 134 
98 133 
98 133 
98 132 
98 132 
97 131 
97 131 
97 130 
97 130 
97 129 
96 129 
96 129 
96 128 
96 128 
96 127 
95 127 
95 126 
95 126 
95 126 

81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
82 
81 
82 
82 

OF OF 
102 128 
101 128 
101 128 
100 128 
100 127 
99 127 
99 127 
98 126 
98 126 
97 126 
97 126 
96 125 
96 125 
96 125 
95 124 
95 124 
95 124 
94 124 
94 123 
94 123 
93 123 
93 123 
93 122 
92 122 
92 122 
92 121 
92 121 
91 121 
91 121 
91 120 
91 120 
91 120 
90 120 

E-9 

OF 
100 96 
100 96 
99 95 
99 95 
98 95 
98 94 
98 94 
97 94 
97 94 
97 94 
96 94 
96 93 
96 93 
95 93 
95 93 
95 93 
95 92 
94 92 
94 92 
94 92 
94 92 
93 92 
93 91 
93 91 
93 91 
93 91 
92 91 
92 91 
92 91 
92 91 
92 90 
91 90 
91 90 

OF OF 
133 94 
132 94 
132 93 
131 93 
130 93 
130 93 
129 92 
128 92 
128 92 
127 92 
127 91 
126 91 
125 91 
125 91 
124 91 
124 90 
123 90 
123 90 
122 90 
122 90 
121 90 
121 89 
120 89 
120 89 
119 89 
119 89 
118 89 
118 89 
118 88 
117 88 
117 88 
116 88 
116 88 

105 
104 
104 
104 
103 
103 
103 
102 
102 
102 
101 
101 
101 
101 
101 
100 
100 
100 
100 
99 
99 
99 
99 
98 
98 
98 
98 
98 
98 
97 
97 
97 
97 

SwRI Project No: 01.02759.001 



Date: 22 September 1999 
File: 265ECOP2.DA T 

ECPOCD.DAT 

Time TC 1 TC2 
mm:ss OF Of 
165:00 171 93 
166:00 171 93 
167:00 170 93 
168:00 169 92 
169:00 169 92 
170:00 168 92 
171:00 167 92 
172:00 167 92 
173:00 166 92 
174:00 165 91 
175:00 165 91 
176:00 164 91 

Columbiana Boiler Compan~ 
ECO·PAK Specially Packaging 

TC3 
OF 
95 
95 
95 
94 
94 
94 
94 
94 
94 
94 
94 
93 

ECO-PAK Specialty Packaging 
Test 2 

TC4 TCS TC6 TC7 
OF Of Of Of 
125 82 90 119 
125 82 90 119 
124 82 90 119 
124 82 90 119 
124 82 89 119 
123 82 89 118 
123 82 89 118 
123 82 89 118 
122 82 89 118 
122 82 89 117 
121 82 88 117 
121 82 88 117 

E-10 

SwRI Project No: 01.02759.001 
Test Type: Title 10 CFR 71. 73 

TC8 TC9 TC 10 TC 11 TC 12 
OF Of OF OF Of 
91 90 116 88 97 
91 90 115 88 96 
91 90 115 88 96 
91 90 115 88 96 
90 90 114 88 96 
90 90 114 87 96 
90 89 114 87 96 
90 89 113 87 95 
90 89 113 87 95 
90 89 113 87 95 
90 89 112 87 95 
89 89 112 87 95 

SwRI Project No : 01.02759.001 



/ 

ECO-PAK Specialty Packaging 
Test 2 

Date: 22 September 1999 SwRI Project No: 01.02759.001 
File: 265ECOP2.DA T Test Type: Title 10 CFR 71. 73 

ECPOCD.DAT 

Wind Wind 
Time Flame TC 1 Flame TC 2 Flame TC 3 Flame TC 4 Flame Avg. Speed Direction 
mm:ss OF OF OF OF OF mEh Degrees 
0:00 96 124 373 160 94· 4 52 
1:00 867 745 893 1001 350 4 57 
2:00 1231 849 1230 1874 473 2 115 
3:00 1313 940 1251 2056 502 3 105 
4:00 1129 901 1246 2001 442 5 100 
5:00 1194 876 1051 1525 464 4 76 
6:00 1005 795 1057 1298 401 3 . 82 
7:00 1364 950 1456 2163 523 4 109 
8:00 1581 1216 1789 2272 600 3 84 
9:00 1655 1058 1377 2331 630 3 101 
10:00 1159 959 1218 1846 475 2 54 
11 :00 1209 1006 1193 1933 504 4 64 
12:00 1545 922 1282 2035 643 5 95 
13:00 1091 821 952 1482 528 4 95 
14:00 1054 835 1045 1491 527 5 88 
15:00 1097 858 1065 1536 588 5 80 
16:00 1326 869 11 IO 1691 717 6 124 
17:00 1458 1198 1578 2044 808 4 118 
18:00 1440 952 1180 2018 861 3 93 
19:00 1164 996 1224 1910 808 4 117 
20:00 1159 936 1143 1967 833 2 99 
21:00 1289 969 1239 2080 917 2 107 
22:00 1588 951 1369 2364 1078 2 106 
23:00 1857 1505 2063 2390 1208 2 98 
24:00 2050 1294 1598 2404 1299 2 112 
25:00 1211 1027 1313 2008 1064 2 91 
26:00 1013 960 1244 1725 1029 3 86 
27:00 1174 929 1209 1663 1102 2 126 
28:00 1191 919 1158 1815 1117 3 107 
29:00 1226 982 1298 1877 1144 3 99 
30:00 1359 963 1348 2142 1202 2 86 
31:00 1237 932 1417 1881 1160 3 112 
32:00 1753 1286 1522 2279 1330 2 90 

l 'olumbiana Hoiler Company 
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ECO-PAK Specialty Packaging 
Test 2 

Date: 22 September 1999 SwRI Project No: 01.02759.001 
File: 265ECOP2.DA T Test Type: Title 10 CFR 71. 73 

ECPOCD.DAT 

Wind Wind 
Time Flame TC 1 Flame TC 2 Flame TC 3 Flame TC 4 Flame Avg. Speed Direction 
mm:ss OF OF OF OF OF mph Degrees 
33:00 545 462 579 1047 890 2 117 
34:00 392 214 383 842 789 2 111 
35:00 330 142 298 700 724 2 100 
36:00 190 120 189 469 679 53 
37:00 138 108 156 337 667 44 
38:00 122 101 141 277 657 46 
39:00 113 98 139 246 643 44 
40:00 107 94 122 224 625 1 72 
41:00 106 95 124 200 606 2 72 
42:00 102 92 118 182 586 63 
43:00 99 90 113 178 567 0 41 
44:00 98 90 111 165 548 0 38 
45:00 94 88 103 157 406 71 
46:00 93 87 99 155 356 2 74 
47:00 92 86 106 153 348 41 
48:00 91 85 105 144 341 79 
49:00 90 85 99 135 332 49 
50:00 89 85 94 127 324 57 
51:00 89 85 93 125 317 60 
52:00 87 84 90 127 310 64 
53:00 87 85 91 122 304 1 51 
54:00 86 84 93 117 298 0 40 
55:00 87 84 93 116 292 50 
56:00 85 84 88 114 285 50 
57 :00 84 83 87 113 278 44 
58:00 84 83 90 108 272 1 41 
59:00 84 82 88 108 266 0 40 
60:00 84 83 88 108 261 60 
61:00 83 83 88 105 256 59 
62:00 83 82 88 103 252 0 45 
63:00 106 79 79 85 165 8 353 
64:00 105 78 79 86 161 7 2 
65:00 104 78 79 86 158 7 16 

Columbiana Boiler Company 
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ECO-PAK Specialty Packaging 
Test 2 

Date: 22 September 1999 SwRl Project No: 01.02759.001 
File: 265ECOP2.DAT Test Type: Title 10 CFR 71.73 

ECPOCD.DAT 

Wind Wind 
Time Flame TC l Flame TC 2 Flame TC 3 Flame TC 4 Flame Avg. Speed Direction 
mm:ss OF OF OF OF OF mph Degrees 
66:00 100 78 78 84 154 5 20 
67:00 96 78 78 86 150 5 360 
68:00 97 78 78 85 147 6 4 
69:00 94 78 78 83 144 8 356 
70:00 94 78 78 85 143 4 279 
71:00 95 78 78 85 141 5 360 
72:00 97 78 78 82 140 3 13 
73:00 94 78 78 81 137 4 17 
74:00 93 78 78 82 134 5 21 
75:00 91 78 78 83 132 6 349 
76:00 92 78 78 81 131 4 350 
77:00 93 78 78 80 129 8 352 
78:00 90 78 78 81 127 4 2 
79:00 89 78 78 81 125 7 344 
80:00 88 78 78 82 123 7 12 
81:00 89 78 78 79 123 5 28 
82:00 87 78 78 79 121 3 360 
83:00 86 78 78 81 119 8 4 
84:00 87 77 77 79 119 6 355 
85:00 86 77 77 79 118 7 200 
86:00 85 77 77 80 116 8 -2 
87:00 85 77 77 80 115 5 356 
88:00 86 77 77 80 114 7 12 
89:00 85 77 77 79 113 4 352 
90:00 84 77 77 79 112 5 349 
91:00 84 77 77 79 111 5 7 
92:00 84 77 77 78 110 6 15 
93:00 85 77 77 78 110 8 8 

. 94:00 84 77 77 80 108 6 359 
95:00 84 77 77 78 108 3 10 
96:00 83 77 77 78 107 7 7 
97:00 84 77 77 78 106 5 360 
98:00 83 77 77 78 105 3 1 

Columbiana llcnkr Company 
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ECO-PAK Specialty Packaging 
Test 2 

Date: 22 September 1999 SwRI Project No: 01.02759.001 
File: 265ECOP2.DAT Test Type: Title 10 CFR 71. 73 

ECPOCD.DAT 

Wind Wind 
Time Flame TC 1 Flame TC 2 Flame TC 3 Flame TC 4 Flame Avg. Speed Direction 
mm:ss OF OF OF OF OF m~b Degrees 
99:00 83 77 77 79 105 5 348 
100:00 82 76 77 78 104 6 17 
101 :00 81 76 76 78 103 5 357 
102:00 82 76 76 78 103 4 5 
103:00 82 76 76 78 103 4 38 
104:00 82 76 76 78 102 4 22 
105:00 82 76 76 78 101 6 15 
106:00 81 76 76 78 101 5 3 
107:00 81 76 76 77 101 3 146 
108:00 81 76 76 78 100 4 358 
109:00 81 76 76 77 100 4 355 
110:00 80 76 76 77 99 4 10 
111 :00 80 76 76 78 99 6 8 
112:00 79 76 76 78 98 5 359 
113:00 80 76 76 77 98 4 18 
114:00 80 76 76 77 98 5 5 
115 :00 79 76 76 78 97 3 10 
116:00 79 76 76 77 97 3 3 
117:00 79 76 76 77 96 6 351 
118:00 78 76 76 78 96 5 l 
119:00 79 76 76 77 95 3 I 
120:00 78 76 76 78 95 4 3 
121 :00 78 76 76 77 95 5 14 
122:00 78 76 76 77 94 4 2 
123:00 78 76 76 77 94 6 9 
124:00 78 75 76 76 94 3 23 
125:00 78 75 75 76 94 6 4 
126:00 77 75 75 77 93 4 341 
127:00 77 75 75 76 93 6 351 
128:00 78 75 75 76 93 5 0 
129:00 77 75 75 76 93 3 6 
130:00 77 75 75 76 92 4 11 
131 :00 77 75 75 76 92 5 359 

Columbiana 13oiler Company 
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ECO-PAK Speciaity Packaging 
( Test 2 

Date: 22 September 1999 SwRI Project No: 01.02759.001 
File: 265ECOP2.DA T Test Type: Title 10 CFR 71.73 

ECPOCD.DAT 

\Vind Wind 
Time Flame TC 1 Flame TC 2 Flame TC 3 Flame TC 4 Flame Avg. Speed Direction 
mm:ss OF OF OF OF OF meh Degrees 
132:00 77 75 75 76 92 5 3 
133:00 77 75 75 76 92 3 359 
134:00 77 75 75 76 91 7 4 
135:00 76 75 75 76 91 4 10 
136:00 77 75 75 76 91 5 360 
137:00 76 75 75 76 91 6 6 
138:00 76 75 75 75 90 7 2 
139:00 76 75 75 75 90 5 8 
140:00 76 75 75 76 90 5 34 
141 :00 76 74 75 75 90 5 17 
142:00 76 74 75 75 89 5 358 
143:00 76 74 74 75 89 4 357 
144:00 76 74 75 75 89 5 359 
145:00 76 74 74 75 89 5 7 
146:00 76 74 74 75 89 3 3 
147:00 76 74 74 75 89 6 357 
148:00 76 74 74 75 89 4 4 
149:00 76 74 74 74 88 4 7 
150:00 76 74 74 75 88 4 351 
151 :00 75 74 74 75 88 4 0 
152:00 75 74 74 75 88 7 359 
153:00 75 74 74 75 88 6 3 
154:00 75 74 74 75 88 4 7 
155:00 75 74 74 75 88 4 38 
156:00 75 74 74 75 87 4 340 
157:00 75 74 74 75 87 7 15 
158:00 75 74 74 74 87 3 13 
159:00 75 74 74 74 87 5 21 
160:00 75 74 74 75 87 5 44 
161:00 75 74 74 75 87 5 0 
162:00 75 74 74 74 87 4 31 
163:00 75 74 74 74 87 4 340 
164:00 75 74 74 74 86 4 360 
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ECO-PAK Specialty Packaging 
Test 2 

Date: 22 September 1999 SwRI Project No: 01.02759.001 
File: 265ECOP2.DAT Test Type: Title 10 CFR 71.73 

ECPOCD.DAT 

Wind Wind 
Time Flame TC 1 Flame TC 2 Flame TC 3 Flame TC 4 Flame Avg. Speed Direction 

mm:ss OF 
165:00 75 
166:00 75 
167:00 75 
168:00 75 
169:00 75 
170:00 74 
171 :00 74 
172:00 74 
173:00 75 
174:00 75 
175:00 74 
176:00 74 

Columbiana Boiler Company 
ECO·PAK Specially Packaging 

OF OF 
74 74 
74 74 
74 74 
74 74 
74 74 
74 74 
74 74 
74 74 
74 74 
74 74 
74 74 
74 74 

E-16 

OF OF m~h Degrees 
74 86 2 28 
74 86 3 346 
74 86 3 13 
74 86 5 356 
74 86 2 355 
74 86 4 360 
74 86 5 
74 86 4 4 
74 86 2 32 
74 86 4 I 
74 85 4 16 
74 85 4 16 
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