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Figure A-1. Eco-Pak {_,i(]111~l.1:‘1-i|~250 Rem

Coolumbiana Beiter Company \-
lica-Pak Specialty Packaging Division A

oved from Conditioning Chamber,
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Migure A-2.

Columbiana Boiler Cotpany
fico-Pak Specially Packaging Division

Initial Drop Test, 30-ft Inverted Orientation.
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Feo-Pak Speciadty Packaging Division
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Figure A-5. Post Drop Inspection of Lid.

Colunbiana Boiler Comnpany SwRI Project Nu. 0102759

Feo-Pak Specialty Packaging Division
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Figure A-0,

Columbiana Bailer Company
en-Pak Specially Packaging Division

Seeond-Drop 'I‘es(; 30-ft Inverted Corner
Drop.
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Figure A-8. Post Drop Inspection of Test Hem,
Columbiana Boider Company SwRI Project No. O1-02739
A-6

Eco-Pak Specialty Packaging Diviston
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Columbiana Boiler Company
liea-Pak Specialty Packaging Division

A-T
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Figare A-11. Tinal Drop Test, 40-in. Punciurc Drop on Side of Test Ttem,

Cotumbiana Boiler Company SwRI Project No. 01.62759
Leo-Pak Specialty Packaging Division A-8



Figure A-13. Post Drop Inspeetion of Puncture Sife,

Columbiana Beiler Company \-O
Heo-Pak Spectalty Packaging Divisian A

SwRI Project No. §1-02759
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TC Leads

SwRi Psoject No. 0102759

Figure A-15. TC’s Penetrating Outer Shell and in Contact with Vessel Wall.
Protected with Ceramic Fiber Blanket,

A-10

Columbiana Boiler Company
lica-Pak Specially Packaging Division
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‘ire A-16, Lco-

Columbiana Boifer Company
Eeo-Pak Specialty Packaging Division

Tigure A-17.

Photo Taken During First Burn Test.

A-11

Liqui-Rad 250 Prior to Pool-Fire Exposure.

SwRI Project No. 0102759



Iigurc A-18. Test [tem After First Burn Test.

Columbiana Boiler Company SwRI Project No. 01-02759
ivo-Pak Specialty Packaging Division A-12
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Cohmmbiana Boiler Company

Figure A-19, Test Ttem After First Burn Test,

Eco-Pak Specialty Packaging Division A-13

SwRI Project No. 01-027359



Figure A-20. Second Burn Test in Progress.

Figure A-21. Test Item After 30-Min Pool Fire Ex;nsu.

Columbiana Boiler Company

SwRI Project No. H1-02759
Fea-Pak Speciatty Packaging Division A-14



Colambiana Boiler Company

Feo-Pak Speeialty Packaging ivasion

lt:gure A-22. Test Item After 30-Min Pool E

Figur
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e A-23. Test Ttem After 30-Min Pool Fire Exposure.

A-15
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Figure A-25. Valve Access Cover Removed. Removal of Outfer Cover Section Required
Use of Plasma Cutter.

Columbiana Boeiler Company

) SwRI Project No. H1-02759
Leo-Pak Specialty Packaging Division A-16



~

fgare A-

Columbiana Boiler Company
Eeo-Pak Specially Packaging Division

SwRl Project No. 01-02759



APPENDIX B
TEST AND MEASURING EQUIPMENT CALIBRATION CERTIFICATES
(Consisting of 15 Pages)

Columbiana Boiter Company
Eco-Pak Specialty Packaging Division SwRI Project No. 01-02759



(F HEWLETT
PACKARD

Certificate of Calibration

DATE TESTED:17 Aug 1999
MODEL:34970A
CALIBRATION REF. NUMBER:CRN0O017381

— —

1 US3700233¢

At the time of manufacture. this certifies that the above product was
calibrated in accordance with applicable Hewlett-Packard Frocedures
which are in compliance with relevant clauses or ISO 9001/2.

At planned intervals, Hewlett-Packard measurement standards are calibrated
by comparison to or measurement against national standards, natural physical
constants, consensus standards, or by rato type measurements using seli-
calibratng techniques.

National Standards are administered by NIST (National Institute of Standards
and Technology) or other recognized nationai standards laboratories.

At the ume of shipment, your instrument met its published operating
specifications.

The environment in which this instrument was calibrated is maintained within |
the operating specifications of the 1nstrument and the standards.

Supporting documentation relative to traceability is on file and 1s
available for examinaton upon request.

s 78

T

Columbiana Boder Company

Evo-Pak Speciatty Packaging Division B-1 SwR} Project No. 01-02759



Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78238
(210) 522-5215
Department of Quality Assurance
Calibration Laboratory

Certificate of Calibration

19 February 1999

Issued to: TOM HOLLINGSWORTH DIVO! BI43
Manufacturer/Modcl: QUALIMETRICS 1003

Description: WEATHER STATION

Serial Number: 192

Asset Number: 005072

This certifies the above iten was calibrated 1n compliance with MIL-STD-43662A and ANSI/NCSL
2540-1-1994. Siandards used in this calibration. described in the referenced calibration procedure with
associaled unceriaintics or tolerances. are traceable to the National Institute of Standards and Technology
(NIST). Supporting documentation rclative to traccability is on file and is available for exanination upon

request. This certificate is not to be reproduced, except in full. without the writlen approval of the

Southwest Research Institute Departiment of Quality Assurance Calibration Laboratory.

The uncertainty of the calibration was suffTiciemt 1o determine that the item met the manufacturer's published

specifications unless stated otherwise below,

Ambicnt Conditions: Temperature: 0.0 Degrees Fabrenhicit  Hwmidity: 0 % RH
Calibration Date: 5 Jan 99 Calibration Procedure: MFG

Condition as Reccived: IN TOLERANCE

Condition as Released:  IN TOLERANCE

Vendaor/Calibration Location: QUALIMETRICS. SACRAMENTO. CA

Remarks: CAL'D W/ #2020 SENSOR S/N 1203 AND #2030 SENSOR S/N 795.
NOT ON A.S.L. CALIBRATION DEVIATION/ENCEPTION 97-CD-44

A

Nark Romie

Certificate # 32500
Columbiana Boiler Company
Eco-Pak Specialty Packaging Division B-2

! Clerk

Page 1 of |

SwRI Project No. G1-02759



Southwest Research Institue
6220 Culebra Road

San Antonio, TX 78238
(210) 522-52158
Department of Quality Assurance

Calibration Laboratory

Certificate of Calibration

25 June 1999

Issued to: TOM HOLLINGSWORTH DIV01 Bl43
Manufacturer/Model: FLUKE 2289A

Description: HELIOS 1 COMPUTER FRONT END
Serial Number: 4752005

Assct Number: 000248

This certifies the above item was calibrated in compliance with MIL-STD-~5662A and ANSI/NCSL
Z540-1-1994. Standards used in this calibration. described in the referenced calibration procedure with
associated unceriainties or tolerances, are traccable to the National Institute of Standards and Technology
(NIST). Supporting documentation relative to traceability is on file and is available for examination upon
request. This centificate is not to be reproduced, except in full, without the written approvat of the
Southwest Research Institute Department of Quality Assurance Calibration Laboratory.

The uncertainty of the calibration was sufficicnt to determine that the item met the manufacturer's published
specifications unless stated otherwise betow.

Ambicnt Conditions: Temperature: ~ 74.0 Degrees Fahrenheit  Humidity: 42 % RH
Calibration Date: 25 Jun 99 Calibration Procedure: CL-27, MAY 99
Condition as Received: I'N TOLERANCE

Condition as Released: LIMITED CALIBRATION

Remarks: LIMITED: 2280A-169 NOT CAL

Approved by: L,/( \_A‘/{/ Mecasufem nﬁ_ﬁfh\%
&/m £ Y /

Jim Patterson. Supervisor or Walt Hill, Mctrologisl “Vince Métales, Techmcian
Certificate # 34896 Page 1 of 1
m:nona2ia.mt Rev date 13 Apr 99

Columbtana Boiler Company
Eco-Pak Specialty Packaging Division B-3 SwRl1 Project No. 01-02759
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DURO-SENSE CORPORATION
20801 Higgins Court, Torrance, CA 90501
Phone: (310) §33-6877 Fax: (310) 533-0330

TO: Southwest Research Institute Date: July 14, 1999
6220 Culebra Rd, Calib No.: 48282
San Antonio, TX 78238 Cust. P.O.: 993132W

Calibration Cycle: 6 Months

CALIBRATION CERTIFICATE

This will certify that your Type ‘K® T/C’s #MTC-B-1252-G-GDW was/were calibrated LA.W,
* calibration procedure 26.00 Rev. A on July 14, 1999 against our standard, which is traceable to the
National Institute of Standards Technology. Re-Calibration should occur no later than January 14, 2000.

Ambient Temperature:  71.90°F

Furnace Atmosphere: Air
Humidity: 49.00% -
Temperature Points: 300°F, 600 °F, 900 °F
Lot #: Md482380
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 +0.3°F +0.6°F +0.9°F
171 +0.2°F +0.6°F +0.9°F
172 +0.4°F +0.7°F +1.0°F
173 +0.3°F +0.6°F +0.9°F
174 +0.4°F +0,7°F +1,0°F
175 +0.4°F +0.7°F +1.0°F
176 +0.3°F +0.7°F +0.9°F
i77 +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

Catibraton procedure FA W 150 10012-1 1992{E). ANSUNCSL 2540-1-1994 AMS 2750C, ASTM E 220-96, ASTM E 230-95. ASTM E 207-96
The calibrauon of thermocouples is subject 1o changs dunng use The amount of change depends on factors such &s lemperature, Ume 8nd CONGILDN OF use
Tolat uncenamty of readings is tess Than 01% Accurdcy § A W ingusuy standards noted i ¢akibraton procedure 25 8
This cantricate shall nol be reproduced excep! tn full withou! the wnlten approval of Lhe labomaiory

N.L.S.T. Recentification Dale: February I, 2000
Leeds and Northrup K-5: Model 7555 ‘ Wwe hereby certify that the above
Precision Polentiometer S/N: 1752900 is a true copy of our records.
Eppley Standard Cell: Model 100 - $/N 700851 DURO-SENSE GORPORATION
Cage Code: 58042 )
Master Std. Thermocoupie:  Type *S* s //
N.LS.T. Test Numbers: 261236 / Qfality Control Deparment
, 7
o B oo B-4 SwRI Project No. 01-02759

Eco-Pak Specialty Packaging Division



RECEIVED
ﬂh@ APR 0 1 1999

DURO-SENSE CORPORATION e Ter
20801 Higgins Court, Torrance, CA 90501 DEPT. FiRE TECHAOLOGY
Phone: (310) 533-6877 Fax: (310) 533-0330

TO: Southwest Rescarch Institute Date: March 31, 1999
6220 Culebra Rd. Calib No.: 47586
San Antonio, TX 78238-5165 Cust, P.O. 992603W

Calibration Cycle: 6 Months

v

CALIBRATION CERTIFICATE

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

Ambient Temperature:  77.40°F
Fumace Atmosphere; Air

Humidity: 37.00%
Temperature Points:  300°F, 600 °F, 900 °F
Lot #: M055992

CALIBRATION RESULTS ARE AS FOLLOWS:

Standard Corrections
S/N 300°F 600°F 200°F
91 +0.2°F +0.5°F +0.8°F
92 +0.4°F +0.8°F +0.9°F
93 +0.3°F +0.6°F +0.9°F
Q4 +0.4°F +(0.5°F +1.0°F
95 +0.2°F +0.7°F +0.9°F
—> 96 +).3°F +0.6°F +0.8°F
- 97 +0.3°F +0.7°F +1.0°F
—> 98 +0.4°F +0.6°F +0.9°F
—3 Y9 +0.3°F +H).7°F +1.0°F
100 +0.4°F +0.7°F +1.0°F d

Calibrabon proceduie t A YY 1SO 10012-1 1992(E), ANSUNCSL Z2540-1-1994. AMS 2750C
The calibrabon of thermc pies is et to ge dunng use. The amount &f change depends on factors such as temparature, tme, and condibon of use
Total Uncertainty of Readings 1s Less Than 01% .

N.L.S.T. Recertification Date:  February 1, 2000

Lecds and Northrup K-5:  Medel 7555 We bereby certify that the above
Precision Potentiometer S/N: 1752900 is a truce copy of our records.
Eppiley Standard Cell: Model 100 - S/N 700851 DURO-S ORPORATION
Cage Code: 58042 %

Masier Std. Thermocouple: Type 'S’

N.L.S.T. Test Numbers: 261236 Quality Control Department

Columbtana Boiler Company

Eco-Pak Speciaity Packaging Division B-5 SwRI Project No. 01-02759



Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78238
(210) 522-5215
Department of Quality Assurance

Calibration Laboratory

=R

Certificate of Calibration
18 August 1999

Issued to: TOM HOLLINGSWORTH DIVOl B143
Manufacturer/Modcl: OMEGA HH-30

Description: PORTABLE AIR VELOCITY METER KIT
Serial Number: 4000-90-102276

Asset Number: 002240

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSI/NCSL
Z540-1-1994. Standards used in this calibration, described in the referenced calibration procedure with
associated uncertainties or tolerances, are traceabice to the National Institute of Standards and Technotogy
(NIST). Supporting 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 Depaniment of Quality Assurance Calibration Laboratory.

The uncertainty of the calibration was sufficicnt to determine that the item met the manufacturer's published
specifications unless stated otherwise below:,

Ambicnt Conditions: Temperature: 72.1 Dcgrecs Fahrenheit  Humidity: 64 % RH
Calibration Date: 30 Jul 99 Calibration Procedurc: QAP-2100
Condition as Received: IN TOLERANCE;

Condition as Released: IN TOLERANCE

Calibration Mcasurcments by: OMEGA ENGINEERING, STAMFORD, CT.

Remarks: OMEGA REPORT NO.: 991561.

T

Jim Pattcrson Sup.cmsor or Walt Hill, Mectrologist
Ceruﬁcatc # 35210 Pagc 1 of 1
mi nonallav tpt Rev-date 10 Mar 99

N~

Columbiana Boiler Company
B-6

Eco-Pak Specialty Packaging Division SwRI Project No. 01-02759
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i An OMEGA Technologies Company

[y=omesA]

Certificate Of Calibration

for

SOUTHWEST RESEARCH INSTITUTE

Cust. P.O. #: 979706R Model #: HH-30
Omega W.O. #: 907973043 Serial #: 4000-90-102276 w/4207
Report #: 991561 Recai Date: 30-JUL-00

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 performed
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 ANSI/NCSL Z540-1-1994. This Certificate/Report shall not be reproduced.
except in full, without written consent of Omega Engineering, Inc.

Test Conditions: 22.3C Relative Humiditv: 63.6%

NIST Traceable Test Numbers: 836/258536-97

L /im | ?‘Lt.\.t@(\- e Pl Tz (i~

M‘i‘:trolbg;;’l_"):chnician Quality As{uraw’lnspector

Calibration Date: 30-JUL-99

“MEGA Engineerina. Inc.. One Omega Drive. Box 4047. Stamiora. C7 36907 Telephone (203) 359-1660 + FAX: (203) 359-7811
http:/www.omega.com e-mail: info@omega.com wes eant

Columbiana Boiler Company 7
Eco-Pak Specialty Packaging Division B-7 SwRI Project No. 01-02759
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148G A Technologios Company

Calibration Worksheet

Maximum Calibration System Uncertainty: 1%

Procedure: QAP-2100

er IS

A R No:
Model No:
Serial No:

Report No

10012-1

907-7433
HH-30
4000-90-102276 w/4207

: 991561

Standard | As Received
Input |
197 fpm | 207 fpm
242 fpm | 251 fpm
305 fpm | 319 fpm
|
|
Standard | As Left
Input |
, As Found | As Found |
; |
|
! 4
|
Test Equipment Calibration Due
Dantec 54N60/54R20 S/N 458 & 337 Asset# 01033 22-Sept-99

“IEG* Znameenng. tnc.. One Cega Drive. Box 4047. S:amford. CT 06907 Tetepnpne {203} 353-1660 « FaX: {203} 359-7811
http:/www.omega.com e-mail: info@omega.com .

Columbiana Boiler Company
B-8

Eco-Pak Specialty Packaging Division

SwRI Project No. 01-027:9



Southwest Research Institue
6220 Culebra Road

San Antonio, TX 78238
(210) 522-5215
Department of Quality Assurance

Calibration Laboratory

Certificate of Calibration

29 July 1999
Issued to: TOM HOLLINGSWORTH DIV0]l Bi43
Manufacturer/Model: BENDIX 566
Description: PSYCHROMETER
Serial Number: J82244-}
Asset Number: 000232

This ccntifics the above itctn was calibrated in compliance with MIL-STD-45662A and ANSI/NCSL

Z540-1-1994. Standards uscd in this calibration. described in the referenced calibration procedure with
associated uncertaintics or tolerances, are traceable to the National Institute of Standards and Technology

(NIST). Supponiing documentation relative to traceability is on file and is available for examination upon
request. This centificate is not to be reproduced. except in full, without the written approval of the
Southwest Research Institute Depaniment of Quatlity Assurance Calibration Laboratory.

The unccrnainty of the calibration was sufTicicnt (o determine that the item met the manufacturer's published
specifications unless stated othenwise below.

Ambicnt Conditions: Temperature:  73.0 Degrees Fahrenheit  Humidity: 52 % RH
Calibration Date: 29 Jul 99 Calibration Procedure: CL 9 MAY 99
Condition as Reccived: IN TOLERANCE

Condition as Released: IN TOLERANCE

Remarks:

Approved by: 1casut)mcnts performed by
- ’ / /ﬁ%
Lt AL L X

Jim Patterson. Supervisor or Walt Hill, Mctrologist s/ Jerry White, Technician
Certificate # 35433 Page I of 1
m:wnona2ia.mt Rev date 13 Apr 9y

Columbiana Botler Company
B-9

Eco-Pak Specialty Packaging Division SwRI Project No. 01-02759
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CALIBRATION CERTIFICATE
incompliance with
ANSI/NCSL Z540-1-1994
1SO-10012-1:1992E

Veeco Instruments Inc. certifies the calibrated leak referenced below 1s accurate in accordance with
measurement technique that compares, through the use of a Veeco Mass Spectrometer Leak Detector,
each unit against a primary standard. serial number 0001* and / or 0003°. These standards are centified
and calibrated by the National Institute of Standards and Technoiogy (NIST). The reference Mass
Spectrometer Leak Detector is continuously calibrated and becomes the instrument used to certify the
Calibrated Leak. This instrument is maintained and calibrated in accordance with Veeco Standard
Calibration Proczdure for Helium Calibrators CP001-MS Rev. A.

e recommend the Calibrated Leak be returned 1o Veeco Instruments Inc.
Jfor recalibration annually.

NOTE: Calibrated Leaks should be stored and shipped with valve open.

MODEL: 7MS40 SERIAL NO: 0972
CAL DATE: 11/21/1998 CERTIFICATION NO: LB68027
The above sensitivity calibrator has been calibrated as of this date with the following resuits:

Helium Leak Rate:

0.0043 + 10% Micron cu.f/hr.

43x10°* + 10% Std. cc./sec.

Air Leak Rate Through Equivalent Leak:

0.0016 = 10% Micron cu.fvhr.

1.6 x10°° = 10% Sud. cc.ssec.

Calibration Temperawre: 2} °C
Temperature Coefficient = = 3% per degree C Leak rate decreases less than 5% per year
W, A
Final Inspection By: _Z

%
7

Eilen Gang: d

(Cahibration Laboratory Techmiciant

This certiticate shall not be reproduced except n full, without the written approvai of Veeco Instruments nc.

a- NIST Test Number: 255729-96R T144  b- NIST Test Number 258587.97 T160
Process Lguipment

Process Metrology

Industna: Measuremen:

powering your process.

Columbiana Boiler Company
Eco-Pak Specialty Packaging Division B-10 SwRI Project No. 01-02759



Southwest Research Institue
6220 Culebra Road

San Antonio, TX 78238
(210) 522-5215
Department of Quality Assurance

Calibration Laboratory

Certificate of Calibration

23 June 1999

Issued to: TOM HOLLINGSWORTH DIV0! Bi43
Manufacturer/Model: FLUKE 8060A

Description: TRUE RMS MULTIMETER

Scrial Number: 5210280

Assct Number: 001558

This centifies the above item was calibrated in conpliance with MIL-STD-45662A and ANSI/NCSL

Z540-1-1994. Swandards used in this calibration, described in the referenced calibration procedure with
associated uncertaintics or tolerances. are traceable to the National Institute of Standards and Technology

(NIST). Supporting documentation relative to traccability is on file and is available (or examination upon
request. This cenificate is not 1o be reproduccd. except in full, without the written approval of the
Southwest Rescarch Institute Deparument of Quality Assurance Calibration Laboratory.

The uncertainty of the calibration was suflicicnt to determine that the item met the manufacturer's published
specifications uniess stated othenvise below.

Ambicnt Conditions: Temperature: 75.0 Degrees Fahirenheit  Humidity: 42 % RH

Calibration Date: 23 Jun 99 " Calibration Procedure: FLUKE 8060A: (! YEAR) CAL VER
Condition as Reccived: IN TOLERANCE

Condition as Released: IN TOLERANCE

Remarks:

A])pmw;d@ p Meagur¢ment
% oz

Jim Patterson. supervisor or Walt Hill. Metrologist Vince Moralés. Technician
Certificate # 34902 Page 1ol 1
m:\iona2ia.mt Revdate 13 Apr 99

Columbiana Boiler Company
B-11

Eco-Pak Specialty Packaging Division SwRI Project No. 01-02759



INSTITUTE QUALITY ASSURAXNCE
SURVEILLANCE REPORT

PROJECT NO.: 01-2759-001 REPORT NQO.: 1999-SR-0139 Page l of 2 -

SURVEILLANCE SCOPE: Monitor Helium Leak Test. Drop Test . and Pool Bum Test of Columbiana ECO-
PAK 250 Gallon Container Serial No. |

REFERENCE DOCUMENTS: NPQP 99-01-2759 and Division 01 Proposal No. 01-23375 Test Plan.

STARTING DATE: September 15, 1999 ENDING DATE: September 21, 1999

QA REPRESENTATIVE: Thomas A. Mayce@

PERSON(S) CONTACTED:
James Griffith (01). Dan Pomerening (18). Lee Ries (18). Mike Amold and Rick McVey (Columbiana)

SATISFACTORY FINDINGS: See Page 2 of 2

UNSATISFACTORY FINDINGS: None

NONCONFORMANCE REPORT NO.: N/A CAR/SCAR NO.: N/A

ATTACHMENTS: 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 S/N AB34875. cal. Due | 28/00. VeeCo Helium Leak Detector standardized before use.

: DISTRIBUTION: ORIGINAL: SCD
CC: Onginator — TAM
APPROVED: ‘ PM - J. Griffith

INSTITUTE QUALITY ASSURANCE TM - D. Pomerening (18).

DA:I‘E: ?//Z g/é?

SwRi Form QA-125-1c¢

Columbiana Boiler Company .
Eco-Pak Spectaity Packaging Division B-12 SwRI Project No. 01-02759




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

SATISFACTORY FINDINGS:

verified calibrated test and measuring equipment was within their calibration interval. Witnessed the last of 400
pounds of No. 71 2 lead shot added 10 the container to give it extra weight at the request of the client. Also
witnessed the hatch cover put back in piace and the bolting torqued to 90 footvpounds. The first helium leak test
rate failed. The hatch cover was removed and cleaned and re-tested with satistactory results. The “O” ring seal
surface apparently was contaminated with salt residue that was removed and resulted in passing tne 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 135. 1999. The thermocouples were connected to a HP
Model 34970A Data Acquisition/Switch Unit, S/N US3700380. A/N 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 comer so that it was at an angle of
31.5 degrees and then raised to 30 feet and dropped at the client’s request. Witnessed the container placed on its
side and raised approximately 40 inches above the required steel projection rod and dropped at 1 701 hours. The
iast drop caused a small puncture tear in the side of the container. It was noted that an approved written procedure
describing in detail the test methods was not available at the drop test location tor 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.

Jn September 21. 1999 witnessed the Eco-Pak container mounted on a stand inside a pool of approximately 2,230
_allons of diesel fuel on top of about two feet of water. At around 1959 hours the diesel fuel was lit and the burn
was videotaped from two locations. The client and a representative from Nuclear Regulatory Commission (David

linsky) and Savannah River Project (Dick Gromada} also witnessed the pool bumn test. The wind speed. air
wmperature, and thermocouple results were recorded by the data acquisition system.

on ok Specialy Pockaging B-13 SwRI Project No. 01-02759
Eco-Pak Specialty Packaging Division



SOUTHWEST RESEARCH INSTITUTE
DEPARTMENT O FIRE THCHNOLOGY
INSTRUMENTATION RECORD SHEET
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SOUTHWEST RESEARCH INSTITUTE"

6220 CULEBRA HOAD e POST OFFICE DRAWER 28510 & SAN ANTONIO. TEXAS, USA 76228-0510 » (250) 684-5111 o WWW.SWRIL.ORG

CHEMISTRY AND CHEMICAL ENGINEERING DIVISION
DCPARTMENT OF FIRE TECHNOLOGY
FaX {210} 522-3377

January 12, 2000

Mr. Mike Amold

Eco-Pak Specialty Packaging

Division of Columbiana Boiler Company
200 West Railroad Strect

Columbiana, OH 44408

Fax No. 216/271-5403

Ref:  SwRI Projcct No. 01-2759

Dear Mr. Amold:

This information is provided in response to your request for clarification to Southwest
Research Institute (SwRI) Final Reporl No. 01-2759-001 dated January S, 2000.

A) The Omegalabel® thermal insulation labels ranges were the following:

1. 110,120, 130, 140°F
2. 150, 175, 200, 225°F
3. 250, 300, 350, 400°F
4. 400,450, 500, SSO°F

B) ‘I'he tare weight of the Eco-Pak Liqui-Rad-250° package was 2559 1b. The containcr
was filled with 250 gallons of water (2083 Ib) and 650 Ib of salt, The total weight was

5292, and the specific gravity of the solution in the container was 1.31.

In order to increase the specific gravity of the solution in the container, 400 1b of lead shot
was added. This brought the total weight of the Eco-Pak Liqui-Rad-250% package to 5692 Ib and a

calculated specific gravity equivalent to 1.5.

Should you need further assistance, plcase do not hcsitate 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
T look forward to your next project.

Sinccrely,
i James R. Grffith, Jr., P.E.’JFPE
Assistant Manager

Fire Resistance Section

HQUSTON, TEXAS ¢ DETROIT, MICHIGAN » WASBHINGTON, OC
{713 8771377 (249) 153-2550 {703} £15 9500
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ECO-PAK Specialty Packaging
Test 1

Date: 22 September 1999 SwRI Project No: 01.02759.001
File: 26dECOP1.DAT Test Type: Title 10 CFR 71.73

Time TC1 TC2 TC3 TC4 TC5 TCo6 TC7 TC8 TCHY9 TC10 TC11 TCI12
mm:ss °F °F °F °F °F °F °F °F °F °F °F °F

0:00 85 82 82 82 80 80 82 81 80 31 81 81

1:00 89 34 80 84 36 81 83 84 82 82 80 81

2:00 89 81 79 87 113 81 81 82 80 81 79 78
3:00 93 82 30 90 152 86 81 82 80 81 78 78

4:00 95 82 79 92 177 94 81 81 78 79 77 76

5:00 87 30 79 90 220 107 80 81 76 81 76 77
6:00 85 St 80 91 254 129 81 83 77 34 78 78
7:00 91 32 79 99 287 156 80 82 77 81 77 81

8:00 103 87 33 112 470 187 82 35 30 83 77 86
9:00 92 87 84 107 536 216 31 84 82 87 79 93

10:00 31 86 87 109 361 245 80 85 85 91 84 104
11:00 38 39 91 119 577 272 82 85 89 88 82 110
12:00 38 94 97 116 592 298 35 90 98 99 95 126
13:00 100 101 109 125 622 328 38 94 107 108 103 140
14:00 120 108 121 136 658 358 90 98 117 110 108 153
15:00 137 117 136 146 667 389 92 102 125 116 118 174
16:00 128 116 148 147 685 416 94 104 132 114 120 136
17:00 141 123 166 156 695 445 96 107 139 18 127 203
18:00 168 140 192 168 097 471 101 14 148 140 146 228
{9:00 157 139 210 171 703 495 102 Iid 154 121 143 242
20:00 185 157 238 186 724 321 105 13 162 130 156 262
21:00 174 161 264 184 730 342 107 122 170 138 167 281
22:00 180 166 284 139 747 363 110 127 178 142 179 302
23:00 182 174 208 193 747 584 113 133 187 153 192 320
24:00 181 171 322 197 749 397 116 138 197 159 206 341
25:00 198 187 240 21 755 616 119 140 204 166 218 358
26:00 206 213 378 215 758 628 122 144 213 176 233 376
27:00 235 23 407 224 761 639 129 154 226 188 245 389
28:00 235 234 424 233 760 650 130 156 234 192 255 400
29:00 229 229 430 236 768 058 132 160 242 197 266 413
30:00 244 233 452 238 767 064 135 168 254 212 280 426
31:00 270 267 472 248 ~06 670 139 174 264 323 295 431
22:00 262 289 497 253 7 680 142 178 270 228 302 440
33:00 27 07 37 261 70 687 147 186 281 23] 30 448

Columbrana Botier Company
E-1 ~ SwRI Project No: #1.02759.001

i CO-PAK Speaiatty Packaging



ECO-PAK Specialty Packaging
Test 1

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

Time TC1 TC2 TC3 TC4 TC5 TC6 TC7 TC8 TCHY9 TC10 TC11 TC 12
mm:ss °F °F °F °F °F °F °F °F °F °F °F °F
34:00 253 280 496 251 743 688 144 185 285 234 318 451
35:00 261 27 434 251 730 699 147 189 283 238 317 455
36:00 270 282 405 252 730 701 151 195 278 244 307 442
37:00 276 250 411 253 720 698 155 200 275 255 302 424
38:00 282 239 391 252 699 688 158 203 270 265 305 398
39:00 286 238 349 252 675 673 161 206 259 274 310 47
40:00 288 240 333 252 650 655 163 208 235 283 313 282
41:00 286 241 325 252 633 635 165 211 205 290 316 262
42:00 280 242 315 253 601 613 167 213 187 296 317 238
43:00 251 242 309 253 560 591 169 214 180 300 313 219
44:00 214 241 302 253 510 570 170 216 176 303 311 213
45:00 211 240 295 253 461 548 171 217 174 304 303 207
46:00 212 238 288 253 416 527 171 217 173 303 295 202
47:00 214 235 281 253 378 507 172 216 171 302 285 194
48:00 217 232 274 252 345 488 172 215 169 300 277 190
49:00 219 229 267 251 316 470 172 214 167 298 269 187
50:00 222 226 260 250 290 452 172 213 165 295 260 184

e

Columbiana Boiler Company
ECO-PAK Speciaity Packaging E-2 SwRI Project No: 61.02759.001



Date: 22 September 1999

File: 264ECOP1.DAT

ECO-PAK Specialty Packaging

Test 1

SwRI Project No: 01.02759.001
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 °F °F °F °F °F 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
18:00 1886 1218 1232 1373 1427 6 20
19:00 1649 1186 1053 1132 1255 5 4
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 I
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
Columbtiana Boiler Company
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Date: 22 September 1999

File: 264ECOP1.DAT

ECO-PAK Specialty Packaging

Test

1

SwRI Project No: 01.02759.001
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
min:ss °F °F °F °F °F mph Degrees
34:00 848 476 441 607 593 7 0
35:00 606 210 157 353 331 7 360
36:00 425 142 117 238 230 5 24
37:00 281 106 102 149 159 5 16
38:00 230 94 95 125 136 4 34
39:00 200 90 91 114 124 4 -12
40:00 176 88 88 109 115 4 29
41:00 172 85 86 105 112 4 360
42:00 160 84 85 104 108 5 13
43:00 151 83 84 102 105 7 8
44:00 145 82 83 102 103 4 312
45:00 139 81 82 102 101 4
46:00 119 81 82 96 95 5
47:00 123 81 81 96 95 7 16
48:00 122 80 80 90 93 5 359
49:00 118 80 80 90 92 3 360
50:00 117 79 80 94 92 7 5
Columbiana Boiter 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

Time TC1 TC2 TC3 TC4 TC5 TC6 TC7 TC8 TC9 TC10 TC11 TC12
mm:ss °F °F °F °F °F °F °F °F = °F °F °F °F
0:00 97 87 87 91 86 86 92 87 86 108 97 89
1:00 99 92 88 91 87 84 92 86 85 106 95 89
2:00 100 94 90 91 97 84 91 86 86 109 97 91
3:00 102 94 90 91 114 86 90 86 86 110 99 93
4:00 99 93 90 91 139 91 90 86 86 111 101 96
5:00 98 91 89 90 178 99 88 85 86 109 99 97
6:00 98 90 89 90 238 111 88 85 88 108 99 99
7:00 101 91 89 93 303 131 89 87 93 112 102 104
800 100 91 88 95 362 150 93 95 104 112 105 113
9:00 103 91 89 98 411 171 89 90 108 117 113 121
10:00 101 91 92 100 444 195 91 92 117 136 138 127
11:00 100 92 93 104 461 221 94 98 130 151 166 138
12:00 103 94 96 108 480 245 94 100 137 168 202 182
13:00 99 94 98 111 481 270 96 106 150 182 248 245
14:00 99 97 102 114 482 294 98 112 162 202 289 238
15:00 101 100 107 119 483 320 102 119 176 234 335 331
16:00 103 104 112 123 481 343 105 125 189 279 392 432
17:00 106 106 117 126 483 371 109 135 205 338 452 515
18:00 105 109 123 125 485 407 110 142 222 417 544 599
19:00 106 114 131 126 470 447 113 152 242 490 613 647
20:00 109 120 140 127 448 485 116 164 263 546 658 0684
21:00 112 127 150 130 443 518 119 176 284 613 722 741
22:00 115 134 161 134 431 547 122 189 305 696 822 824
23:00 127 143 169 137 461 579 135 216 330 774 903 865
24:00 148 160 178 139 519 628 134 222 350 851 967 881
25:00 125 155 184 136 598 671 141 237 362 920 1045 936
26:00 142 168 194 137 560 702 150 264 371 976 1096 978
27:00 174 187 226 141 548 729 158 288 404 1038 1128 1004
28:00 205 209 250 148 559 747 168 310 447 1082 1142 1018
29:00 223 226 269 155 575 759 178 328 489 1113 1161 1045
30:00 237 244 286 164 58 770 191 347 Sl6 1142 1176 1070
31:00 249 259 301 171 594 775 202 361 531 1145 1167 1075
32:.00 264 276 317 181 605 779 215 380 545 1146 1160 1078

Columbiana Beiler 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

Time TC1 TC2 TC3 TC4 TCS TC6 TC7 TC8 TC9 TC10 TC11 TC12
mm:ss °F °F °F °F °F °F °F °F °F °F °F °F
33:.00 271 286 328 18 605 777 225 391 549 1107 1091 1032
34:.00 288 299 344 189 545 777 236 402 564 1047 1011 963
35:00 298 306 176 195 502 778 247 408 553 997 949 894
36:00 299 308 153 203 371 775 257 411 503 999 945 902
37:.00 297 306 150 214 330 767 266 415 449 1002 942 922
38:00 296 305 150 224 311 754 276 420 249 994 924 925
39:00 295 303 133 234 300 737 284 424 242 980 902 913
40:00 294 302 127 243 292 718 290 427 238 962 877 890
41:00 294 236 123 251 283 697 296 429 238 942 851 861
42:00 294 211 121 257 273 676 301 430 235 922 826 829
43:00 295 208 120 263 263 655 305 430 233 901 802 800
44:00 296 207 120 267 253 633 308 428 231 881 780 768
45:00 296 206 120 270 257 612 311 426 230 861 759 364
46:.00 297 206 121 272 258 592 312 423 228 842 739 235
47:00 297 205 121 274 249 572 313 419 224 822 719 233
48:00 29 205 121 276 247 553 314 415 218 802 698 233
49:00 296 204 122 277 234 535 314 410 217 783 677 230
50:00 296 203 122 277 224 518 313 405 215 764 657 227
51:00 295 202 122 277 215 502 312 399 214 746 637 225
52:00 294 201 122 276 205 486 311 394 212 728 618 224
53:.00 293 200 123 276. 197 472 309 388 210 711 599 226
54:00 292 198 123 275 189 458 308 382 210 695 581 228
55:00 290 197 123 274 186 445 306 376 210 680 561 229
56:00 289 196 123 272 181 432 304 370 209 665 542 227
57.00 288 194 122 271 175 420 302 364 207 650 523 228
58:00 286 193 123 269 169 409 300 358 205 636 506 228
59:00 284 19t 123 268 162 398 298 352 204 623 489 226
60:00 282 190 123 266 156 388 295 346 202 610 474 227
61:00 281 188 123 264 150 378 293 341 201 598 460 226
62:00 279 187 123 262 146 368 291 335 198 586 447 226
63:00 233 207 196 242 198 374 169 201 154 277 217 172
64:00 235 203 191 240 186 361 168 198 152 272 209 170
65:00 236 200 188 238 175 348 166 194 150 268 202 168

Columbiana Boiler 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

Time TC1 TC2 TC3 TC4 TCS5 TC6 TC7 TC8 TCY TC10 TC11 TC12
mm:ss °F °F °F °F °F °F °F °F °F °F °F °F
66:00 237 197 184 235 166 336 165 191 148 264 195 166
67:00 238 193 181 233 158 325 164 188 146 260 188 164
68:00 239 190 179 231 151 314 163 184 145 256 183 163
69:00 240 187 178 229 145 304 162 181 143 252 178 16l
70:00 241 184 176 227 140 295 161 178 142 248 174 160
71:00 242 181 175 225 135 286 160 175 141 245 171 158
72:00 243 178 169 222 131 277 159 172 140 241 167 157
73:.00 244 175 158 220 126 268 157 168 139 237 163 155
74:00 244 173 156 218 123 260 156 166 137 233 159 151
75:00 244 170 154 216 119 252 155 163 136 229 155 150
76:00 244 168 150 214 116 245 155 160 135 225 152 148
77:00 244 165 148 211 113 238 154 157 133 221 147 147
78:00 243 163 146 209 111 231 153 1S5 132 218 144 146
79:00 243 161 145 207 108 225 152 152 131 214 142 144
80:00 243 158 143 205 106 219 151 150 129 211 139 143
81:00 242 156 142 203 104 213 150 148 128 208 137 142
82:00 241 154 140 201 102 207 150 146 127 205 134 141
83:00 241 152 139 199 100 202 149 144 126 202 133 140
84:00 240 150 138 197 99 197 148 142 125 199 131 139
85:00 239 148 136 195 97 192 148 140 123 197 129 137
86:00 238 1406 135 193. 96 188 147 138 122 194 127 136
87:00 237 145 134 191 95 183 147 137 121 192 126 133
88:00 236 143 132 189 94 179 146 135 120 190 124 131
89:00 235 141 131 188 93 175 146 134 119 187 123 130
90:00 234 140 130 186 92 171 145 133 118 185 121 130
91:00 234 138 129 185 91 168 145 131 117 183 120 129
92:00 233 137 127 183 90 164 144 130 116 181 119 128
93:.00 232 135 126 182 90 161 143 129 115 179 118 126
94:.00 231 134 125 180 89 158 143 127 114 177 116 125
95:00 230 132 124 179 89 155 142 126 113 176 115 124
96:00 229 13t 123 177 88 152 142 125 113 174 114 123
97:00 228 130 122 176 87 149 141 124 112 172 113 122
98:00 227 129 121 175 87 147 141 123 111 170 112 121

Columbtana Botler Company
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ECO-PAK Specialty Packaging
Test 2

Date: 22 September 1999 SwRI Project No: 01.02759.001
File: 265SECOP2.DAT Test Type: Title 10 CFR 71.73
ECPOCD.DAT

Time TC1 TC2 TC3 TC4 TC5 TC6 TC7 TC8 TC9 TC10 TC11 TC12
mm:ss °F °F °F °F °F °F °F °F °F °F °F °F
99:00 226 127 120 173 87 144 140 122 110 169 111 121
100:00 225 126 119 172 86 142 140 121 110 167 110 120
101:00 224 125 118 171 86 139 139 120 109 166 110 119
102:00 223 124 117 170 85 137 139 119 108 164 109 119
103:00 222 123 116 168 85 135 138 118 108 163 108 118
104:00 221 122 115 167 85 133 138 117 107 161 107 117
105:00 220 121 115 166 85 131 138 116 106 160 106 116
106:00 219 120 114 165 84 129 137 115 106 158 106 116
107:00 218 119 113 164 84 128 137 114 105 157 105 115
108:00 217 118 113 163 84 126 136 114 105 156 104 115
109:00 216 117 112 162 83 125 136 113 104 1S5 104 114
110:00 215 116 111 16l 83 123 136 112 104 153 103 114
111:00 214 115 111 160 83 122 135 111 103 152 103 113
112:00 213 115 110 159 83 120 135 111 103 151 102 113
113:00 213 114 110 158 83 119 135 110 102 150 101 112
114:00 212 113 109 157 83 118 134 109 102 149 101 112
115:00 211 112 109 156 83 116 134 109 101 148 100 111
116:00 210 112 108 155 82 115 134 108 101 147 100 111
117:00 209 111 108 154 82 114 133 107 101 146 99 110
118:00 208 110 107 153 82 113 133 107 100 145 99 110
119:00 207 110 107 152 82 112 133 106 100 44 98 109
120:00 206 109 106 151 82 111 132 106 99 143 98 109
121:00 205 108 106 151 82 110 132 105 99 142 98 109
122:00 204 108 106 150 82 109 132 105 99 141 97 108
123:00 203 108 105 149 82 108 131 104 98 140 . 97 108
124:00 202 107 105 148 82 107 131 104 98 139 96 107
125:00 202 107 104 147 81 107 131 103 98 139 96 107
126:00 201 106 104 147 8l 106 130 103 97 138 96 107
127:00 200 106 104 146 81 105 130 102 97 137 95 106
128:00 199 105 103 145 81 104 130 102 97 136 95 106
129:00 198 105 103 144 8l 104 129 101 97 135 95 106
130:00 197 104 103 144 31 103 129 101 96 135 94 105
131:00 196 104 102 143 81 102 129 100 96 134 94 105

Columbiana Botiler 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

Time TC1 TC2 TC3 TC4 TC5 TC6 TC7 TC8 TC9 TC10 TC11 TC 12
mm:ss °F °F °F °F °F °F °F °F °F °F °F °F
132:00 196 103 102 142 81 102 128 100 96 133 94 105
133:00 195 103 102 142 81 101 128 100 96 132 94 104
134:00 194 102 101 141 81 101 128 99 95 132 93 104
135:00 193 102 . 101 140 81 100 128 99 95 131 93 104
136:00 192 102 101 140 81 100 127 98 95 130 93 103
137:00 191 101 101 139 81 99 127 98 94 130 93 103
138:00 191 101 100 139 81 99 127 98 94 129 92 103
139:00 190 100 100 138 81 98 126 97 94 128 92 102
140:00 189 100 100 137 81 98 126 97 94 128 92 102
141:00 188 100 100 137 81 97 126 97 94 127 92 102
142:00 188 99 99 136 81 97 126 96 94 127 91 101
143:00 187 99 99 136 81 96 125 96 93 126 91 101
144:00 186 99 99 135 81 96 125 96 93 125 91 101
145:00 185 98 99 134 81 96 125 95 93 125 91 101
146:00 185 98 98 134 81 95 124 95 93 124 91 101
147:00 184 98 98 133 81 95 124 95 93 124 90 100
148:00 183 97 98 133 81 95 124 95 92 123 90 100
149:00 182 97 98 132 81 94 124 94 92 123 90 100
150:00 181 97 98 132 81 94 123 94 92 122 90 100
151:00 181 96 97 131 81 94 123 94 92 122 90 99
152:00 180 96 97 131 81 93 123 94 92 121 90 99
153:00 179 96 97 130 81 93 123 93 92 121 89 99
154:00 179 96 97 130 81 93 122 93 91 120 89 99
155:00 178 95 97 129 81 92 122 93 91 120 89 98
156:00 177 95 96 129 81 92 122 93 91 119 89 98
157:00 177 95 96 129 81 92 121 93 91 119 89 98
158:00 176 95 96 128 81 92 121 92 91 118 89 98
159:00 175 94 96 128 81 91 121 92 91 118 39 98
160:00 174 94 96 127 81 91 121 92 91 118 88 98
161:00 174 94 95 127 82 91 120 92 91 117 88 97
162:00 173 94 95 126 81 91 120 92 90 117 88 97
163:00 172 93 95 126 82 91 120 91 90 116 88 97
164:00 172 93 95 126 82 90 120 91 90 116 88 97
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ECO-PAK Specialty Packaging
Test 2

Date: 22 September 1999 SwRI Project No: 01.02759.001
File: 26SECOP2.DAT Test Type: Title 10 CFR 71,73
ECPOCD.DAT

Time TC1 TC2 TC3 TC4 TC5 TC6 TC7 TC8 TC9 TC1l0 TC1l TC12
mm:ss °F °F °F °F °F °F °F °F °F °F °F °F
165:00 171 93 95 125 82 90 119 91 90 116 88 97
166:00 171 93 95 125 82 90 119 91 90 115 88 96
167:00 170 93 95 124 82 90 119 91 90 115 88 96
168:00 169 92 94 124 82 90 119 91 90 115 88 96
169:00 169 92 94 124 82 89 119 90 90 114 88 96
170:00 168 92 94 123 82 89 118 90 90 114 87 96
171:00 167 92 94 123 82 89 118 90 89 114 87 96
172:00 167 92 94 123 82 89 118 90 89 113 87 95
173:00 166 92 94 122 82 89 118 90 89 113 87 95
174:00 165 91 94 122 82 89 117 90 89 113 87 95
175:00 165 91 94 121 82 88 117 90 89 112 87 95
176:00 164 91 93 121 82 88 117 89 89 112 87 95

Columbiana Botler Company
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Date: 22 September 1999

File: 265ECOP2.DAT

ECO-PAK Specialty Packaging
Test 2

SwRI Project No: 01.02759.001
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
IMIm:ss °F °F °F °F °F mph 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 1110 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 117 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

Columbiana Boiler Company
ECO-PAK Speciahty Packaging

SwRI Project No: 01.02759.001



ECO-PAK Specialty Packaging

Test 2
Date: 22 September 1999 SwRI Project No: 01.02759.001
File: 265SECOP2.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 °F °F °F °F °F 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 1 53
37:00 138 108 156 337 667 1 44
38:00 122 101 141 277 657 | 46
39:00 113 98 139 246 643 1 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 1 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 1 71
46:00 93 87 99 155 356 2 74
47:00 92 86 106 153 348 1 41
48:00 91 85 105 144 341 1 79
49:00 90 85 99 135 332 1 49
50:00 89 85 94 127 324 1 57
51:00 89 85 93 125 317 | 60
52:00 87 84 90 127 310 1 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 1 50
57:00 84 83 87 113 278 1 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 1 60
61:00 83 83 88 105 256 1 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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Date: 22 September 1999

File: 265SECOP2.DAT

ECO-PAK Specialty Packaging

Test 2

SwRI Project No: 01.02759.001
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 °F °F °F °F °F 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 Botler Company
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Date: 22 September 1999
File: 26SECOP2.DAT

ECO-PAK Specialty Packaging

Test 2

SwRI Project No: 01.02759.001
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
mims:ss °F °F °F °F °F mph 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 1
119:00 79 76 76 77 95 3 1
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
A E-14 SwRI Project No: 01.02759.001
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Date: 22 September 1999
File: 265ECOP2.DAT

ECO-PAK Specialty Packaging

"Test 2

SwRI Project No: 01.02759.001

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 °F °F °F °F °F mph 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 TC1 Flame TC2 Flame TC 3 Flame TC 4 Flame Avg.  Speed Direction
mm:ss °F °F °F °F °F mph Degrees
165:00 75 74 74 74 86 2 28
166:00 75 74 74 74 86 3 346
167:00 75 74 74 74 86 3 13
168:00 75 74 74 74 86 5 356
169:00 75 74 74 74 86 2 355
170:00 74 74 74 74 86 4 360
171:00 74 74 74 74 86 5 1
172:00 74 74 74 74 86 4 4
173:00 75 74 74 74 86 2 32
174:00 75 74 74 74 86 4 1
175:00 74 74 74 74 85 4 16
176:00 74 74 74 74 85 4 16
Coturnbiana Boiler Company
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