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Fluor Fernald, Inc.
P.O. Box 538704
Cincinnati, OH 45253-8704

(613) 648-3000 | F L u O R

April 28, 2005

Fernald Closure Project
Letter No. C:PROJ:2005-0045

Mr. John M. Sattler

U. S. Department of Energy _
Ohio Field Office - Fernald Closure Project
175 Tri-County Parkway

Cincinnati, Ohio 45246

Dear Mr. Sattler:

CONTRACT DE-AC24-010H20115, REQUEST FOR CANCELLATION OF PROFILE
ONLO-000000133, REVISION O '

Fluor Fernald. Inc. is requesting 6ancel|ation of Nevada Test Site (NTS) Waste Profile
ONLO-000000133, Revision O, for conditioned Silo 3 waste titled “Silo 3 — Uranium Ore
Processing Residues.” This waste will be disposed at a commercial disposal facility.

A suggested letter for transmitting this request to Nevada is enclosed for your
convenience. Should you have any questions or require additional information, please
contact me at 513-648-3799.

Sincerely,

’ YA

/ A 7. g e P
Dennis J. r

Senior Project Director
Silos Project

DJC:SH:ki
Enclosure
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Mr. John M. Sattler
Letter No. C:PR0OJ:2005-0045
Page 2

c: With Enclosure
Dave Adkins, MS52-3
Donna Allen, MS52-3
Reinhard Friske, MS52-3
Steve Heffron, MS52-3
Bob Schulten, MS52-3

Without Enclosure
Ralph E. Holland, DOE Contracting Officer, DOE-OH/FCP
Shelby Kawa, DOE-OH

Dennis Sizemore, Fluor Fernald, Inc. Prime Contract, MS 1 A

DOE Records Center

Letter Log Copy, MS 1

Project Number 40600/1.1, MS 17
Administrative Record, MS 78
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Enclosure:
To: Gary Pyles, DOE-NV
From: John Sattler

Subject: REQUEST FOR CANCELLATION OF PROFILE ONLO-000000133, REVISION 0

Fluor Fernald, Inc. is requesting cancellation of Nevada Test Site (NTS) Waste Profile
ONLO-000000133, Revision O for conditioned Silo 3 waste titled “Silo 3 — Uranium Ore
Processing Residues.” This waste will be disposed at a commercial disposal facility.

Should you have any questions or require additional information, please contact me at 513-
648-3145,

c: Dennis J. Carr, MS77
Reinhard Friske, MS52-3
Steve Heffron, MS52-3



CORRESPONDENCE (BLUESHEEﬂ REVIEW RECORD SHEET

NEED DATE: April 27, 2005 ' : . ' PARALLEL REVIEW: XYES [ NO

DO NOT USE ASAP

LETTER NO: PR0OJ:2005-0042 .
Submittal of Nevada Test Site Waste DATE AFTER SIGNATURE IS OBTAINED
SUBJECT: Profile ONLO-000000138
AUTHOR & PHONE: Dave Adkins/7260 SIGNER: Dennis Carr
PHONE: FAX: | MAIL STOP:
5217 3947 5002 -

matting BEEQ

The following have reviewed the subject document. Comments regarding the content may be attached.

Comments
Comments Incorporated
Reviewed By Yes ﬂo Date Yes NG Date

{Level 1 Secretary) ” I ) e _ —

L pepstag Y9508
Steve Heffron, MS52-3 /| 416lo 5
Bob Schulten, MS52-3 < S ‘flmf(/ I

E et

LEVEL 1 Project/Prgggam Director

CON MURPHY, Field Closure Project Director
(Must sign after all Project Directors)

DENNIS NIXON, Director of Closure Project Management

COMMENTS
NIXON TO DETERMINE IF FURTHER COMMENTS INCORPORATED
PARALLEL REVIEW REQUIRED BY THOSE
LISTED BELOW YES (O No [ YES NO DATE YES NO DATE

Mark Sucher

(Add Additional Reviewers Here)

COMMENTS:

5929
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Lewis, Kaye

Page 1 of 1
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From: Schulten, Robert

Sent:  Monday, April 25, 2005 10:02 AM
To: Lewis, Kaye; Heffron, Steve .
Subject: RE: Blue Sheet Review

Looks Good - Thanks!

Bob S.

From: Lewis, Kaye

Sent: Monday, April 25, 2005 9:44 AM
To: Heffron, Steve; Schulten, Robert
Subject: Blue Sheet Review
Importance: High

Please review the attachments.
your time.

Kaye Lewis,

Silos Project
Shipping/Receiving Dept.
Ph: 648-5217

FAX: 3956
MS52-3

4/26/2005

Thank you for



Fluor Fernald, Inc. ho 2 9

P.O. Box 5638704
Cincinnati, OH 45253-8704

e FLUOR

April 25, 2005

Fernald Closure Project
Letter No. PROJ:2005-0042

Mr. John M. Sattler

U. S. Department of Energy

Ohio Field Office - Fernald Closure Project
175 Tri-County Parkway

Cincinnati, Ohio 45246

Dear Mr. Sattler:

CONTRACT DE-AC24-010H20115, SUBMITTAL OF NEVADA TEST SITE WASTE PROFILE
ONLO-000000138, REVISION 0, COLUMBUS CLOSURE PROJECT LOW LEVEL DEBRIS

Enclosed is a signed copy of Nevada Test Site (NTS) Waste Profile ONLO-000000138,
Revision O, Columbus Closure Project Low Level Debris.

A suggested cover letter for transmitting this Waste Profile to Nevada is enclosed for your
convenience. Should you have any questions, or require additional information, please
contact Steve Heffron at (513) 648-5650.

Sincerely,

DN

Dennis J. Gdr
Senior Proje€t Director
Silos Project

DJC:DSA:kl
Enclosure(s)



Mr. John M. Sattler
Letter No. C:PROJ:2005-0042
Page 2

c: With Enclosures
David S. Adkins, MS52-3
Reinhard Friske, MS52-3
Steve Heffron, MS 52-3
DOE Records Center
Letter Log Copy, MS 1
Project Number, 40600/1.1
Administrative Record, MS 78

Without Enclosures

Ralph E. Holland, DOE Contracting Officer, DOE-OH/FCP
Shelby Kawa, DOE-OH

Dennis Sizemore, Fluor Fernald, Inc. Prime Contract, MS 1
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Adkins, David

From: Allen, Donna
To: Adkins, David
Sent: Thursday, April 07, 2005 7:59 AM
Subject: Read: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review
Your message
To: Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank;
Green, Donna
Cc: Lee, Linda; Schuiten, Robert; Sattler, John
Subject: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review
Sent: 4/6/2005 9:25 PM

was read on 4/7/2005 7:59 AM.



Adkins, David

From: - Brucken, Elizabeth

Sent: Thursday, April 07, 2005 9:25 AM

To: Adkins, David

Cc: ) Johnston, Frank

Subject: FW: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review

Hi Dave - I reviewed this for Frank Johnston and have no comments.
- Betsy

————— Original Message-----

From: Johnston, Frank

Sent: Thursday, April 07, 2005 7:48 AM

To: Brucken, Elizabeth

Subject: FW: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review

Any chance you could give this a quick look? If so, forward any
comments you have directly to Dave and copy me.

Thanks - Frank

————— Original Message-----

From: Adkins, David

Sent: Wednesday, April 06, 2005 9:25 PM

To: Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail);
Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank; Green,
Donna ‘
Cc: Lee, Linda; Schulten, Robert; Sattler, John

Subject: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review

Attached are the documents related to revision 0 of NTS Profile
ONLO-000000138, Columbus Closure Project Low Level Debris. This is an
original submittal to NTS. The validation package for the recent NDA
work is not included in this review. However, it will be ready for and
included in the profile submittal.

Please review the attached documents and provide comments by e-mail no
later than COB, Monday, 04/11/05. If you have no comments, please
indicate such in a return e-mail for documentation purposes. I require
your return e-mail for documentation that you have had the opportunity
to review these documents.

Your review and comments are appreciated,

Dave Adkins
513-648-4364



Adkins, David

From: : Schulten, Robert

To: Adkins, David-

Sent: Thursday, April 07, 2005 11:25 AM

Subject: Read: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review

Your message

To: Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank;

Green, Donna
Cc: Lee, Linda; Schulten, Robert; Sattler, John
Subject: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review
sent: 4/6/2005 9:25 PM )

was read on 4/7/2005 11:25 AM.



Adkins, David

From: Schulten, Robert

Sent: Thursday, April 07, 2005 11:33 AM

To: Adkins, David

Subject: RE: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review

Looks good - Thanks Dave!!
Bob S.

————— Original Message-----

From: Adkins, David

Sent: Wednesday, April 06, 2005 9:25 PM

To: Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker {(E-mail);
Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank; Green,
Donna v

Cc: Lee, Linda; Schulten, Robert; Sattler, John

Subject: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review

Attached are the documents related to revision 0 of NTS Profile
ONLO-000000138, Columbus Closure Project Low Level Debris. This is an
original submittal to NTS. The validation package for the recent NDA
work is not included in this review. However, it will be ready for and
included in the profile submittal.

Please review the attached documents and provide comments by e-mail no
later than COB, Monday, 04/11/05. If you have no comments, please
indicate such in a return e-mail for documentation purposes. I require
your return e-mail for documentation that you have had the opportunity
to review these documents.

Your review and comments are appreciated,

Dave Adkins
513-648-4364



Adkins, David

From: Green, Donna

To: Adkins, David

Sent: Wednesday, April 13, 2005 7:04 AM

Subject: Read: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review

Your message

To: Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard;. Allen, Donna; Johnston, Frank;
. Green, Donna

Cc: Lee, Linda; Schulten, Robert; Sattler, John

Subject: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review

Sent: 4/6/2005 9:25 PM

was read on 4/13/2005 7:04 AM.



Adkins, David

From: Adkins, David

Sent: Wednesday, April 13, 2005 1:23 PM
To: 'Rodney Bell'

Cc: Heffron, Steve

Subject: RE: Profile

Rodney,

I tried again to send the profile to Tom and he did not receive. I
think he is planning to come by Fernald and pick up a copy.

Related to the pallets being used for dunnage, I will add to the PKN
some verbage talking about the use of skids as dunnage. It will make
life easier for all involved if we can use "clean" skids for this
purpose. If we use old skids from the lab areas we will need to collect
new PKN and add that language to the profile PKN. Let me know if we can
simplify by using clean skids.

Thanks,
Dave

----- Original Message-----

From: Rodney Bell [mailto:robell@duratekinc.com]
Sent: Wednesday, April 13, 2005 9:59 AM

To: David.Adkinse@fernald.gov

Subject: Re: Profile

Dave,

I didn't receive it, but as previously stated, don't wait for me.
I just want to make sure that you included the fact that (4) of the
boxes will be shipped in a S/L for burial with pallets used as
"dunnage". The 5th box will be removed from a S/L and the box alone
will be buried.

Rodney

>>> "Adkins, David" <David.Adkins@fernald.govs> 04/12/05 18:29 PM >>>
Tom & Rodney,

I e-mailed you a copy of the CCP profile at about 2:30 pm today. Did
you receive the e-mail? There should be 9 attachments.

Dave
513-648-4364

khkkkkkhkkkkkkrkhkhkkkrksx DISCLAIMER ****kkkhrhhkkhhhhhkkhhrrhkkk

The information transmitted is intended only for the person
or entity to which it is addressed and may contain
confidential and/or privileged material. If you are not the
intended recipient of this message you are hereby notified
that any use, review, retransmission, dissemination,
distribution, reproduction or any action taken in reliance
upon this message is prohibited. If you received this in
error, please contact the sender and delete the material
from any computer. Any views expressed in this message are
those of the individual sender and may not necessarily

reflect the views of the company.
I EE RS EE RS SRS SR RS RS R R SRR AR R RS RS S R RS R SRR R RS R R R R EEENEEES
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Adkins, David

From: Adkins, David

Sent: Friday, April 22, 2005 11:57 AM
To: "TomWalsh75@aol.com’
Subject: RE: Profile

Hello Tom!!

_ Sorry | haven't got back to you before now. It has been rather hectic here at Fernald. We are now producing and
shipping Silo 3 bags of waste, about 8 bags per day right now. We also are in the middle of the SSR and RA for Silo 1 &
2. It actually looks like we are getting ready to award the Silo 1 & 2 contract.

Related to your questions below, additional lime was placed in each box based on absorbent determination 2004-0010,
Revision 1. With the lime/radsorb mix we should have placed around 65 pounds of lime in each box for condensate
control. Also, the 2.3 m3 represents approximately 90% full boxes. The 9.20 m3 represents 4 boxes in one of the MHF
sealands.

Thanks for looking over.the prafile!!

Dave

From: TomWalsh75@aol.com [mailto:TomWalsh75@aol.com]
Sent: Sunday, April 17, 2005 8:53 AM

To: david.adkins@fernald.gov

Subject: Profile

Hello Dave. Looks good. Only two questions on the profile.

1) Was there additional lime placed in the boxes for condensate control during the RTR or is that factored in as part
of the 50-100 Ibs on page 7 of 8 (Section on sorbents)?

2) Were the same box volumes in Section E used for the PGE calculation Table (2.3 m3 and 9.20 m3)?
Thanks.
Tom

Thomas J. Walsh

General Manager

Environmental Analysis and Solutions, LLC
20 High Street, Suite 104

Hamilton, OH 45011

513-305-0538

www.environanalysis.com

4/23/2005
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Adkins, David

From: Samples, John

Sent: Wednesday, April 20, 2005 1:34 PM

To: Adkins, David ‘

Subject: RE: Comment Responses for NTS Silos 1 & 2 Profile

I believe what you put for comment 1 (drawing changes) is good and
should be sufficient. If they want more, I'll try to put something more
detailed together.

Js

————— Original Message-----

From: Adkins, David

Sent: Wednesday, April 20, 2005 1:14 PM

To: Heffron, Steve; Friske, Reinhard; Samples, John; Schulten, Robert
Cc: Carr, Dennis; Cherry, Mark

Subject: Comment Responses for NTS Silos 1 & 2 Profile

Attached are the responses I put together for comments we received from
NTS on revision 1 of the Silos 1 & 2 profile. Please look them over and
let me know if you concur or if you have changes you would like to see
in the responses. I did not attach the verification package or the UC
study discussed in the responses. The attachments are rather large and
I saw no reason to attach for this review. However, these items will go
with the final package to NTS. I am planning to send these responses to
NTS by COB tomorrow, 04/21/05.

Thanks,

Dave



Waste Profile Sheet Page 1 0?89 29
X NTS Only [[] Hanford Only [ ] Both NTS and Hanford

A. Generator Information

1. Company name: Fernald Closure Project

2. Address: P.O. Box 538704, Cincinnati, OH 45253-8704 - '

3. Generator facility: Battelle West Jefferson North Site {(Columbus Closure Project)
4

Primary Technical Contact: David S. Adkins - email: david.adkins@fernald.gov Phone: 513-648-7260
Fax; 513-648-4925 :

5. DOE Contact: John Sattler email: john.sattler@fernald.gov Phone: 513-648-3145
Fax: 513-648-3071 ‘

6. Waste Certification Official: Reinhard Friske  email: reinhard.friske@fernald.gov  Phone: 513-648-5477
Fax: 513-648-5131

7. Generator's EPA Identification Number (If profile involves hazardous materials): NA

B. General Waste Stream Information

1. Waste stream name: Columbus Closure Project Low Level Debris
2.a. NTS Waste stream identification number: ONLO-000000138 NIAI:]
2.b. Hanford Profile Sheet Tracking Number: N/AX

New Profile .
Revised Profile (attach summary of changes) Revision Number: 0 Profile Revision Date: 04/23/05

3. Waste generating process description: Describe the process that generated the waste stream identified
by this profile sheet. Attach process flow charts and other available information if helpful in explaining the
generating process. This waste is primarily a debris/trash/absorbed sludge waste stream. The waste
results from decontamination and decommissioning (D&D) activities of the JN-1 Building at the West
Jefferson North Site, West Jefferson, Ohio. See attached Process Knowledge Narrative (PKN) for process
description.

4. Waste management services requested:
Disposal
[] Storage (Available only at Hanford)
[] Treatment (Available only at Hanford); describe:
[ Other; describe:

5. Waste Category (Check all that apply)

Low Level [] Mixed Low-Level
Mixed Low-Level (Generated within Nevada Only)
“Classified Waste” [] “Classified Waste” requiring protection from visual observation
[] Asbestiform Low-Level Waste  [[] 11(e)2 By-product Material (Small Quantities)
[ Transuranic Waste [] Hanford Category 1 LLW
(1 Hanford Category 3 LLW Exceeds Hanford Category 3 LLW
[] DOE Equivalence GTCC Contains accountable nuclear material
6. Estimated volume: []On-gomg (m’tyr): Total remaining volume (m3):

BXOne Time Only (m®): 15.0 mA3

7. Estimated frequency of shipments per fiscal year: 3

' C. Physical/Chemical Characterization =~

1. Physical/Chemical process knowledge. Describe the process knowledge mformatlon used for
physical/chemical charactenzatlon of this waste stream:

Waste Profile Sheet Form — Revision 1 — February 11, 2004



5929
Waste Profile Sheet Page 2 of 8
XI Material Safety Data Sheets. Attach MSDSs used to designate this waste stream (Hanford Site users can
list Hanford MSDS numbers below in lieu of providing MSDSs). See attached MSDSs for materials that
~ were used in the D&D process.

[ Mass balance from process inputs. Describe how process inputs are controlled and recorded:

X Historical process and analytical data. Describe: Refer to Process Knowledge File Narrative under
"Radiological/Chemical Composition".

[1 Inert debris characterized by inventory control. Check this box when the waste stream consists largely of
inert debris items that are characterized by inventory control procedures and recorded on inventory
sheets. Briefly list or describe inventory procedures:

Xl Other. Describe: Process knowledge in combination with pre-job walk downs prior to D&D
activities by trained staff personnel to ensure no hazardous or mixed wastes were present in the work
areas. Also, inspection and segregation activities at the point of generation were utilized.

[L] Physical/chemical characterization varies. Check this box when the characterization strategy varies from
container to container. Describe below the strategy used to meet the acceptable knowledge requirements of
the waste acceptance criteria.

2. Physical/chemical analysis. Describe the sampling and analysis performed to characterize this waste stream:

No analysis performed.
I:] Field screening performed. Describe the frequency and type of field screening performed:
] Laboratory analysis performed. Describe the sample source and sampling frequency and methods:

List the analytical methods used, including upper confidence limits and explanations of anomalies for all
analytes analyzed. Attach representative analytical sample result summary. For NTS, attach Table B-1
and data validation summary. :

3. Regulatory status. Check all boxes below that describe the regulatory status of the waste stream:

[] Federally regulated (RCRA) hazardous waste (40 CFR 261). List all RCRA U, P, F, K or D waste codes
that could apply to the waste stream; place waste codes that do not apply to all containers in
parentheses:

[ For Hanford only, Washington State dangerous waste (WaAdminCode173-303), excluding W0O01. List all
Washington waste codes that apply; place waste codes that do not apply to all containers in parentheses:

[J For Hanford only, Washington State dangerous PCB waste (Waste code W001 of WaAdminCode173-

. 303): Describe PCB source and concentration:

[0 TSCA regulated PCB (40 CFR 761). Describe category of PCB (i.e. PCB waste, PCB bulk product waste,
PCB remediation waste, PCB analytical waste, etc). Describe PCB source and concentration:

Waste generated from cleanup activities conducted under CERCLA

Waste is not regulated under any of the above regulations,

Waste is hazardous per state-of-generation regulations? If yes, identify hazardous components and state
regulations.

| DA

4. Federal land disposal restrictions. Check all boxes that apply:
X Waste stream is not subject to federal land disposal restrictions

[0 waste stream requires treatment to meet land disposal restrictions of 40 CFR Part 268.
if checked, prowde the following information:
-[[] Wastewater - : [J Nonwastewater D Hazardous debris - e SR
[Jwaste contains Underlying Hazardous Constituents (applicable UHCs must be included in Item C.9)
Was the waste treated after August 24, 1998? Yes[] No E

Waste Profile Sheet Form — Revision 1 - February 11, 2004



Waste Profile Sheet Page 3 of 8
[[] Waste stream meets some of the applicable land disposal restrictions of 40 CFR 268. Check this box if
the waste has been treated to meet some federal land disposal restrictions or if it meets some federal
land disposal restrictions as generated. If checked, describe the treatment performed and analytical data
to support LDR determination:

[[] Waste stream meets all applicable land disposal restrictions of 40 CFR 268. Check this box if the waste
has been treated to meet all federal land disposal restrictions or if it meets the land disposal restrictions
as generated, If checked, describe the treatment performed and analytical data to support LDR
determination: ’

5. (For Hanford only) Waste characteristics. Check any of the boxes for regulated characteristics
(WaAdminCode173-303-090) that apply to the waste stream:

[] Flash point < 38°C [] Flash point 38°C -<60°C  [] Flash point 60°C — 93.3°C

[] Ignitable solid [] Oxidizer

[1 pH2orless [ pH 12.5 or greater

[[] Liquid that corrodes steel at a rate greater than or equal to 0.25 inches/year

[l Reactive cyanide [ Reactive sulfide Water Reactive

[] Explosive, unstable or pyrophoric Generates toxic gases, vapors or fumes
6. Physical state:

[] Liquid X sludge X Debris Solid

X1 Powder/Dust X] Sealed Source . [ Encapsulated Solidified

X Other; describe: Absorbants (Floor Dry, ZapLoc, Radsorb, lime and N990 Petrobond) and void
space filler INSTAPAK foam) '

7. Liquid form. If the waste stream contains liquid, check all that apply:
[ Containerized liquid X Absorbed Liquid [] Stabilized liquid

8. Other contents: Check any of the following that are components of the waste stream, and provide a description
of how the waste acceptance criteria for each are met: :

[ Animal carcasses [ Infectious waste [] Vegetation [ Free liquids
[] Chelating agents [] Organic liquids [Asbestos waste [ Particulates
[ Gases O rcBs [ Explosives [ Pyrophorics
[ Beryllium Dust O other

9. Waste composition. Describe the gross composition/component of the waste stream and all hazardous
constituents that contribute to any waste codes or LDR treatment standards.
[ if the chemical composition varies greatly from container to container, check this box and provide
bounding values or ranges here. Further evaluation will occur on the specific package paperwork as it is
provided for highly variable streams

CAS Chemical constituent Waste Component Estimated weight percent X
Number . Estimated volume percent [ ]
Plastic/Vinyl 4.56
Paper/Cardboard/Wood 1.00
Concrete 24
Rubber .39
Absorbed sludgelliquid 24.9 (includes all absorbants)
Fiberglass Insulation/Glass .03
T | Cloth T 1.54
Sand/Soil 1.05
Non-hazardous metals (such | 66.12
as Aluminum,copper and

Waste Profile Sheet Form — Revision 1 — February 11, 2004
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Waste Profile Sheet Page 4 of 8
CAS Chemical constituent Waste Component Estimated weight percent [X]
Number ' Estimated volume percent []
Steel
Sealed Source (Battelle Ra- 0.00 (one source, 0.1338 g)
226 source WJS-105)
See MSDS INSTAPAK foam Included as plastic/vinyl %
See MSDS | De-Solv-it (absorbed on Included as absorbed liquid
rags; only as wipe on) %
See MSDS | Spray-Nine (ph adjusted to Included as absorbed liquid
10.5, absorbed on rags; % :
only as wipe on)
See MSDS | ALARA 1146 Strlppable 17
Coating
See MSDS | Floor Dry Included as absorbed
' sludgelliquid %
See MSDS | ZapLoc Included as absorbed
sludgelliquid %
See MSDS | N990 Petrobond Included as absorbed
sludge/liquid %

D. Radiological Characterization :
1. Radiological process knowledge. Describe the source(s) of the radioactive material in this waste stream (i.e.,
the radiological processes that introduced the radioactive material into the waste stream).
The pre-work radiological characterization of the West Jefferson North facilities was conducted
using samples of drain lines, air ducts, smears of tools and equipment, and a very well
documented research history providing solid process knowledge. The radiological waste
generating process could result in activation.products or mixed fission products. This information
is available from the following two documents:

1) Decommissioning Plan (See Document Reference List)
2) Waste Characterization and Shipping Support Technical Basis Document for the BCLDP West
Jefferson North Facility (DD-98-04) (See Document Reference List)

2. Radiological characterizétion methods. Describe the analysis and characterization methods used to determine
the radionuclide inventory of the waste stream. Check all that apply.

] Radionuclide material accountability. Describe the accounting methods used to help establish the
radionuclide inventory:
[ Radiochemical analysis. Describe type and frequency of sampling and analysis: For NTS, attach Table B-
1 and data validation summary

X Nondestructive assay. Describe type and frequency of assay performed: NDA was performed on each
waste container using sodium iodide detectors. Cs-137 was reported for each box. The Cs-137
activity concentration was used in conjunction with the Waste Characterization and Shipping
Support Technical Basis Document for the BCLDP West Jefferson North Facility (see Document
Reference List). In this case, the Cs-137 value obtained using NDA was used in place of the
dose-to-curie model discussed in the aboce document.
Field measurement instruments. Describe the type of instruments and how they are used to help
establish the radionuclide inventory:
Scaling factors. Explain how the scaling factors were derived and how they are used:
Computer models. Describe the computer model used and how it is used to establish the radionuclide
inventory: Refer to Waste Characterization and Shipping Support Technical Basis Document for

-the BCLDP West Jefferson Nerth-Facility (see Document Reference List) -
Other. Describe method:Ratios. All isotopic activities are calculated as described in the Waste
Characterization and Shipping Support Technical Basis Document (DD-98-04). However, in place
of the dose-to-curie model discussed in DD-98-04 for developing the total activity, the Cs-137
activity is based on the NDA discussed above and in the profile PKN document. All other reported

EIIZIEIEI

Waste Profile Sheet Form — Revision 1 — February 11, 2004
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Waste Profile Sheet Page 5 of 8

radionuclides were developed using the Columbus Closure Project standard isotopic mix which is
discussed in depth in DD-98-04.

If several methods are checked above, describe how the methods are used together to establish the
radiological inventory of the waste stream. For complex or highly variable waste streams, explain the strategy
used to meet the acceptable knowledge requirements of the waste acceptance criteria. Alpha and Gamma
spectroscopy and non-destructive assay (NDA) with sodium iodide detectors were used in
conjunction with a computer model. This is described in the Waste Characterization and Shipping
Support Technical Basis Document for the BCLDP West Jefferson North Facility. DD-98-04 is the
primary method for determining radionuclide content in each package. However, NDA was used in
place of the dose-to-curie method as described in DD-98-04.

3. Estimated Radiation Dose of disposal package (mSv/hr):
Surface 0.07 to 2.5 30cm 0.02t00.9 -  One Meter 0.01 to 0.4

4. (Section D 4 need not be filled out for Hanford only prof les)
Byes [INo Does the waste contain enriched uranium ( 2350 wt% > 0.90), 22U, #%py, 2Py, 22"Am,
2Cm, #°Cm, *’Cm, 2°Cf, 2°'Cf? If yes, answer the following and check those that apply for
compliance w1th the crltlcahty safety criteria of the NTSWAC. If no, skip to Section D.5.

41X  Attach completed NTSWAC, Appendix E, Table E.3, 2°U FGE and ?*°U Effective Enrichment, for
each enrichment level or range. See attached Table E.3

42K  Waste package contains 15 g of 2°U FGE or less.
Specify controlling document: ~ WM:CHAR-T-0001

43 Fissile material does not exceed 350 g of 2°U FGE per package nor does it exceed 2 g of 2°U FGE
per kilogram of waste (mass of the package is not included in the mass of the waste) (graphlte and
beryllium must not exceed 1% of the mass of the waste). -

Specify controlling document:

44 ] Waste complies with the limits and conditions as specified in NTSWAC, Appendix E, Table E.4.
Specify controlling document: Container Data Sheet for each package

45[] Graphite and beryllium exceeds 1% of the mass of the waste.

4.6 [ Waste complies with the limits and conditions as specified in NTSWAC, Appendix E, Tables E.5 and
, E.6. Specify controlling document: Container Data Sheet for each package

471 A waste specific nuclear criticality safety evaluation (NCSE) was performed to show compliance with
the NTSWAC, Section 3.2.1. Attach NCSE for review and specify controlling document:

5. Reportable radionuclides. List the radionuclides that could be reportable in the waste stream:
X If the nuclides vary greatly from container to container, check this box and provide bounding values or
ranges here. Further evaluation will occur on the specific package paperwork as it is provided for highly
variable streams. Note: For the NTS, concentrations must be entered in Becquerel/cubic meter.

Isotope Concentration (Bq/m3); Range Isotope Concentration (Bg/m3);
. and Activity Representative of Range and Activity Representative of
Final Waste Form Final Waste Form
Cobalt-60 7.0E+08 fo 4.2E+09, 2.9E+09
Strontium-90 1.3E+09 to 9.0E+09, 6.2E+09
Cesium-137 2.0E+09 to 1.5E+10, 9.4E+09

| Plutoniam-238 ~ | 1.0E+08 to 6.5E+08, 4.5E+08 _

Plutonium-239 1.4E+07 to 8.0E+07, 5.8E+07

Plutonium-240 2.0E+07 to 1.5E+08, 9.5E+07

Plutonium-241 1.7E+09 to 1.5E+10, 7.7E+09

Waste Profile Sheet Form ~ Revision 1 — February 11, 2004
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Waste Profile Sheet Page 6 of 8
Isotope Concentration (Bg/m3); Range Isotope Concentration (Bg/m3);
and Activity Representative of , Range and Activity Representative of
' Final Waste Form Final Waste Form
Americium-241 1.0E+08 to 6.5E+08, 4.7E+08
Curium-244 9.0E+07 to 5.5E+08, 3.8E+08
Radium-226 (2.0E+03) to 1.3E+16, 5.3E+06

6. Does the waste contain any alpha-emitting transuranlc radlonuchdes w1th a half-life greater than 5 years,
21py, or 22Cm? If yes, list below.

Transuranic Concentration (nCi/g); Range Transuranic Concentration (nCi/g); Range and
Nuclide and Activity Representative of Nuclide Activity Representative of Final Waste
Final Waste Form Form

Plutonium-238 1.1E+01 to 3.4E+01, 1.5E+01

Plutonium-239 1.4E+00 to 4.5E+00, 1.9E+00

Plutonium-240 2.0E+00 to 7.0E+00, 3.1E+00

Plutonium-241 1.9E+02 to 5.7E+02, 2.5E+02

Plutonium-242 7.1E-03 to 2.1E-02, 9.5E-03

Americium-241 1.1E+01 to 3.5E+01, 1.5E+01

Amer|C|um-242m 2.3E-02 to 6.9E-02, 3.1E-02

Americium-243 2.6E-02 to 1.0E-01, 4.8E-02

Curium-242 5.8E-03 to 2.3E-02, 1.1E-02

Curium-243 1.8E-02 to 7.3E-02, 3.4E-02

7. Are there any packages in this waste stream that exceed the Plutonium Gram Equivalent hmlts specnr ied in
NTSWAC, Section 3.2.2? Yes[] No [
Provide container type(s), quantity, and supporting PGE calculations. See attached PGE calculations.

8. For Hanford only, Total FGE as defined in Hanford Site Solid Waste Acceptance Criteria, HNF-EP-0063.
NA

E. Packaging
1. Packaging used. Check the applicable boxes.
[] Drum; describe size(s), type, and weight range: -

X Metal box; describe size(s), type, and weight range

Dimensions, I, WH (cm) Package Type Volumes(id, m%) Tare wt. (kgs) Manufacturer
219x 121 x 127 (external)  Excepted packaging with 2.55 _ 368 to 432 CT1I
. bolt closures
208 x 147 x 106 (external).  Excepted packaging with 247 368 to 432 . CTI
bolt closures :

[ Wood box; describe snze(s) type, and weight range:

Do the Metal or Wood boxes meet the 3,375 Ib/ft“ strength test? Yes[X] No[] NA [
[ High integrity container; describe size(s), type, and weight range: '
Xl Intermodal transport container; describe size(s), type, and weight range:

Dimensions, LWH (cm) Package Type Volumes(id, m®) Tare wt. (kgs) Manufacturer
© 607 x244x259-- - - - -IP-2TypeA - - --- -29.8 - -- 5344 . ~ MHF Logistical Solutions

[] Other: contalner describe size(s), type, and weight range:
[[] Bulk waste — bulk package and shipment dimensions and weight ranges ~ descrlbe (supersack, burrito
wraps, equipment, etc.):

Waste Profile Sheet Form ~ Revision 1 — February 11, 2004
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B Vented; describe type of venting:
Shielded; describe type of shielding:
Sorbents; describe type and amount used: Floor Dry (diatomaceous earth), a mixture of Radsorb
and lime, and ZapLoc (sodium polyacrylate) were used in varying amounts ranging from 50 Ibs to
100 Ibs to absorb twice the amount of condensation (water) that may have formed inside the
plastic-lined B-25 box prior to addition of INSTAPAK foam.
[J Radiologically stabilized in concrete or other stabilization agent; describe type and amount of material
used and provide data to demonstrate waste meets stabilization criteria:

2. Maximum container size: 6.1 mx244mx259m
3. Maximum container gross weight: 19048 kg

4. Describe any liners/protective coatings used to ensure that the container is compatible with the waste: Each
box is lined with one 10-mil liner for materials already wrapped or bagged. Two 10-mil liners are used if
the waste is unwrapped or unbagged. The waste is then packaged using a nesting technique to eliminate
void spaces that would total over 10% of the waste package. INSTAPAK Rigid Foam is then added as part
of the packaging to ensure proper blocking and bracing of the box contents. The remaining void spaces
are filled with Floor Dry (diatomaceous earth). The liners are then taped shut and the box is readied for
shipment to the NTS.

5. Does each container meet each of the package criteria as defined in the waste acceptance criteria?

[JYes [X] No- Documentation is not available to verify the boxes are IP-2 rated. Therefore, the
boxes will not be used as the shipping container. Boxes will be shipped in IP-2 rated intermodel
containers. Fernald may request at least one of the intermodels be returned. If so, the boxes in
that/those intermodel(s) may be the disposal container.

List documentation that demonstrates compliance with waste acceptance criteria.
The controlling document is DDO-019 Quality Purchase Receiving Control. Container specific data is
available upon request.

6. Reference any special handling procedures and ALARA documentation, if applicable. Boxes will be shipped
in MHF intermodels. At the time of shipment, NTS will be notified as to which MHF containers are to be
buried and which are to be off-loaded and returned.

F. Additional Information
1. Comments:

2. Exception or Deviation Request to waste acceptance criteria: Complete if needed
a) ldentify specific requirement for which an exception or deviation is desired: Revision 5 of the
NTSWAC, Section 3.1.14 states "Sealed sources that have an activity of 3.7 MBq {(100uCi) or
greater shall be segregated from other waste and profiled as a separate waste stream".
b) Provide reason an exception or deviation is needed: Columbus Closure Project has 1 sealed
source for disposal. ' )
c) Describe any proposed alternative methods to meet the general intent of the requirement:
This source is 3.3 mCi of Ra-226 contained in a metal (platinum) cell 11.8 mm long and 1.00 mm in
diameter. The source and metal cell weigh 133.8 mg. The metal cell containing the source was packaged
in a small metal can with floor dry surrounding the unit. The small metal can was placed inside the box
and wedged between drums in a manner that movement is prohibited. The activity of the source was used
for the high reportable profile activity. The source activity was averaged over the box contents for use as
the representative activity. The representative activity for Ra-226, which is included in only this source,
was used for the PGE calculations.

3. Attachments. List any attachments provided with this profile: WAC Deviation Request, Document
Reference List, Process Knowledge Narrative, MSDS Package, Table E.3:Calculation of U-235 Fissile
Gram Equivalent for LLW Packages, PGE Calculations, WA-OP-020, DD-98-04.

Waste Profile Sheet Form — Revision 1 — February 11>. 2004
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G. Generator Signatures

To the best of my knowledge, the inforhation provided on this form and the attached documentation is a
full, true and accurate description of the waste stream. Willful and deliberate omissions have not been
made. All known and suspected hazardous materials have been disclosed.

Technical Conffict Na

Signature:

Waste Certification O

Signature:

Waste Profile Sheet Form — Revision 1 — February 11, 2004 -



Table E.3: Calculation of U**® Fissile Gram Equivalence and Effective

Profile ONLO-000000138, Revision 0

U235

5929

Enrichment for LLW Packages

u=s 0.0E+00 3.6E+08 0.0E+00 1.4E+00 0.0E+00
U™ | 3.12E+03| 2.30E+00 |  7.2E+03 8.1E+04 8.9E-02 1.0E+00 8.9E-02 | 8.9E-02
Pu®® | 8.00E+07 | 2.30E+00 | 1.8E+08 2.3E+09 8.0E-02 1.6E+00 1.3E-01 | 5.1E-02
Pu®' | 1.50E+10 .2.‘30E+00 3.5E+10 3.8E+12 9.1E-03 3.5E+00 3.2E-02 | 8.9E-03
Am242m 0.0E+00 3.6E+11 0.0E+00 5.4E+01 0.0E+00
Ccm?3 0.0E+00 1.9E+12 0.0E+00 7.8E+00 0.0E+00
Cms 0.0E+00 6.4E+09 0.0E+00 2.3E+01 0.0E+00 |
cm2¥ 0.0E+00 3.5E+06 0.0E+00 7.8E-01 0.0E+00
Cf 240 0.0E+00 1.5E+11 0.0E+00 7.0E+01 0.0E+00
cf ! 0.0E+00 5.9E+10 0.0E+00 1.4E+02 0.0E+00
Effective U**® Enrichment = Total U*® FGE ( 1.5E-01)/Total grams uranium (12.2) TOTAL U
FGE 1.5E-01
Effective U235 Enrichment = 1.22

ONLO-000000138, Rev. 0, Table E.3



Plutonium Gram Equivalent Calculations for
Reportable Isotopes included in NTS Profile ONLO-000000138, Rev.0

- Co-60 - - 4.20E+09 1.86E-13 7.81E-04
Sr-90 9.00E+09 1.12E-12 - 1.01E-02
Cs-137 1.50E+10 2.72E-14 4.08E-04
Pu-238 6.50E+08 3.90E-10 2.54E-01
Pu-239 8.00E+07 4.35E-10 3.48E-02
Pu-240 1.50E+08 4.35E-10 6.53E-02
Pu-241 1.50E+10 8.50E-12 1.28E-01
Am-241 6.50E+08 4.44E-10 2.89E-01
Cm-244 5.50E+08 2.11E-10 1.16E-01
*Ra-226 5.30E+06 7.30E-12 3.87E-05
PE-g/m3= 8.97E-01
Box Volume {(m3)= 2.30E+00 Box Total PE-g = 2.06E+00
Intermodel (Mm3)= 9.20E+00 Intermode! PE-g = 8.25E+00
*per e-mail from Deron Linkenheil, Ra-226 activity is the representative value.

ONLO-000000138 PGE Calculations, Rev.0
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Procedures Reference List for Profile
ONL.O-000000138, Revision 0

RM-0053

WM:CHAR-T-0001

EW-0001

WM:PKGG-A-0002

Waste Characterization Requirements Manual
Radiological Characterization for Disposal
MEF Characterization Process Procedure

Absorbent Determination

PT-0018 Preparation of Documentation of Off-Site Shipment of
: Hazardous Material

DDO-155 Waste Package Loading Record

WA-OP-029 Radioactive Waste and Radioactive Mixed Waste Absorption

DDO-166 Hazardous Material/Waste Shipping Container Checklist

DD-98-04 Waste Characterization, Classification, and Shipping Support
Technical Basis Document

WA-OP-020 Identification, Segregation, Separation, and Documentation of
Low Level and Radioactive Mixed Waste

DD-MN-01 Quality Manual Decontamination and Decommissioning
Operations '

DD-93-19 Decommissioning Plan

DDO-019 Quality Purchase Receiving Control

MSDS PACKAGE Zaploc, ALARA 1146, N990 Petrobond, INSTAPAK Foam

(parts A and B), Floor Dry, Rust-Oleum Water Based Resin,
Bartlett Stripcoat TLC Free, Spray Nine and De-Solv-it.

ONLO-00000138 Procedures Reference List Revision 0
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PROFILE ONLO-000000138, REVISION 0
WAC Deviation .
Requirement: Revision 5 of the NTSWAC, Section 3.1.14 states "Sealed sources that
have an activity of 3.7 MBq (100uCi) or greater shall be segregated from other waste and
profiled as a separate waste stream".

Justification: The Columbus Closure Project has one sealed source for disposal.

Duration: The duration of the deviation is for the life of this profile. This is a one time
only profile for 5 boxes of waste.

Corrective Action: None required.
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PROCESS KNOWLEDGE NARRATIVE
PROFILE ONLO-000000138, RE_VISION 0
COLUMBUS CLOSURE PROJECT LOW LEVEL DEBRIS
Determination

RCRA non-hazardous, low-level radioactive waste

Descriptive Name

This waste is primarily a debris/trash/absorbed sludge waste stream. Examples of waste
include, but are not limited to metal, concrete, rocks, tile, wood, soil, piping, plastic, duct
work, transite (non-friable), glass, paper, cloth, personal protective equipment (PPE),
ceramic, roofing debris, and rubber. This waste also includes absorbed liquid/sludge from
mop water containers, an ultrasonic cleaning unit and an evaporator unit. All liquid/sludge
was absorbed with twice the amount of absorbent required to absorb the volume of liquid
present. Per the requirements of WM:PKGG-A-002, additional absorbent was also placed
in each container to account for twice the volume of possible condensate. Additionally, a
single Ra-226 sealed source, Battelle source WJS-105, is packaged in box number .
W246876. This source is 3.3 mCi of Ra-226 contained in a metal {platinum) cell 11.8 mm
long and 1.00 mm in diameter. The source and metal cell weigh 133.8 mg. The metal
cell containing the source was packaged in a small metal can with floor dry surrounding
the unit. The small metal can was placed inside the box and wedged between drums in a
manner that movement is prohibited.

Process Generating the Waste

The materials generated in this waste stream resulted from the decontamination and
decommissioning (D&D) activities of the JN-1 Building at the West Jefferson North Site,
West Jefferson, Ohio. The JN-1 Building began operations in 1955 to support nuclear
research projects such as: the examination of power and research reactor fuels; post
irradiation examination of fissile, control rod, source and structural reactor materials; and
examination of radiation surveillance capsules. Operations in JN-1 Building were largely
dedicated to research supporting the DOE (including predecessor agencies) and other
governmental agencies. Remedial D&D activities for contaminated buildings and grounds
located at the West Jefferson North Site began in 1989. The debris/trash/absorbed sludge
in this waste .stream was generated from Phase 3 and 4 D&D activities. '

Phase 3 of the work involved the removal of drain lines, plumbing, Heating Ventilation and
Air Conditioning (HVAC) systems, and electrical and crane services. A pre-job walk-down
of these systems was conducted by trained staff personnel to determine the presence of
~hazardous waste. The walk-down was conducted prior to commencing D&D activities.

_Also at the point of generation, waste was inventoried and segregated in accordance with -

WA-OP-020 to verify that no RCRA or TSCA regulated wastes were packaged as low-level
radioactive waste. Examples of items that were inspected and segregated during the D&D
work included light ballasts, fluorescent bulbs or bulbs containing lead. Miscellaneous

ONLO-000000138, Revision 0, Process Knowledge Narrative
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items including aerosol cans were emptied and punctured to ensure no prohibited items
were included in this waste stream.

Phase 4 consisted of final spot contamination removal. This phase was accomplished by
removing an entire wall or using scabblers or jack hammers to remove radioactive
contamination from concrete, steel, and block surfaces. Examples of debris waste
generated from this phase include but are not limited to metal, structural steel, reinforced
concrete, rebar, plastic, wood and glass.

Additionally, quuid/sludgé mixtures genérated by past hbusekeeping activities (mop water
containers), an ultrasonic cleaning unit and a water evaporator unit in the JN-1 Building
were absorbed by absorbents during the D&D work.

Data sheets were completed for this waste stream that was packaged in containers during
the Phase 3 and 4 D&D activities. These sheets include item descriptions, material types,

dose rates, weights, loading dates, loader initials, and summary/comments.

Radiological/Chemical Composition

As previously described, this waste stream consists of various types of
debris/trash/absorbed sludges. The radiological content of this waste stream results from
contamination through contact with process equipment and materials in Building JN-1.
The characterization of the waste is based on process knowledge, analytical data from the
in-situ characterization of the general areas where the waste was generated, and NDA.

The measured isotopic distribution is based on laboratory analysis (alpha and gamma
spectroscopy) of 69 smear samples taken throughout the work areas of Building JN-1.
Using the measured distribution as a base, the remaining isotopes are scaled according to
the distribution generated by a computer model known as OakRidge Isotope Generation
and Depletion (ORIGEN2.1). The code models the production and decay of fission and
activation products of commercial nuclear power plants, since the majority of activities in
Building JN-1 are attributable to nuclear power reactor research. The data from the 69
smear samples and the output of the ORIGEN2.1 model were used to develop what is
referred to as the “JN Standard Isotopic Mix". :

The analysis of the smear samples reveals the presence of Co-60, Cs-134, Cs-137, Eu-
154, Am-241, Cm-244, Pu-238, Pu-239/240, U-234, U-238, Np-237, Sb-125 and Sr-90
in measurable quantities in at least one sample, with Cs-137 being dominant. Since Cs-
137 is also the dominant isotope in the ORIGENZ2.1 output, it is used as the basis for the
standard mix specification. Ratios for all isotopes included in the standard mix but not
identified in the samples are based on the ORIGEN2.1 calculations and are then normalized
to 1 Ci total waste.

The Cs-137 activity concentration was developed, on a container-by-container basis, using

NDA with sodium iodide detectors. The Cs-137 activity within the waste container is then

- ‘used as the basis for calculating all other thé constituent isotopes by multiplying the Cs-
137 activity by the JN Standard Isotopic Mix activity ratio for each isotope.

ONLO-000000138, Revision 0, Process Knowledge Narrative
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The radiological characterization is described in more detail in DD-98-04: Waste
Characterization, Classification, and Shipping Support Technical Basis Document. The
only difference in this case is the Cs-137 activity has been obtained by using NDA in place
of the dose-to-curie method as described in DD-98-04.

The total uranium concentration of this waste is 0.0005% with a U-2356 ennchment of

- 0.80%.

The characterization of the absorbed liquid/sludge is based on process knowledge and
historical data obtained from liquid/sludge samples from the JN-1 Evaporator, the 5000
gallon tank in the JN-1 Pump Room and the JN-1 Controlled Access Area. These areas
are representative of where the liquid/sludge mixtures were generated during the D&D
activities and the historical data is used as part of the process knowledge.

Additionally, a single Ra-226 sealed source, Battelle source WJS-105, is packaged in box
number W246876. This source is 3.3 mCi of Ra-226 contained in a metal (platinum) cell
11.8 mm long and 1.00 mm in diameter. The source and meta! cell weigh 133.8 mg. The
metal cell containing the source was packaged in a small metal can with floor dry
surrounding the unit. The small metal can was placed inside the box and wedged between
drums in a manner that movement is prohibited. The activity of the source was used for
the high reportable profile activity. The source activity was averaged over the box
contents for use as the representative activity. The representative activity for Ra-226,
which is included only in this source, was used for the PGE .calculations.

Hazardous Waste Listings and Characteristics

F-listing: The waste is composed of debris/trash/absorbed liquid/sludge. The waste is not
any of the spent solvents listed in 40 CFR 261.31/0AC 3745-51-31. It also does not
meet the listing description of a listed hazardous waste from a non-specific source in 40
CFR 261.31/0OAC 3745-51-31. Based on process knowledge, the waste does not meet
the listing description of a spent solvent or hazardous waste from a non-specific source by
virtue of the mixture rule, derived-from rule or the contained-in policy.

K-Listing: The waste does not meet the listing description of a listed hazardous waste from
a specific source in 40 CFR 261.32/0AC 3745-51-32. Based on process knowledge, the
waste does not meet the listing description of a hazardous waste from a specific source
by virtue of the mixture rule, derived-from rule or the contained-in policy. '

P and U-listing: The waste does not meet the listing description of a listed discarded
commercial chemical product, etc. in 40 CFR 261.33/0AC 3745-51-33. Based on
process knowledge, the waste does not meet the listing description of a listed discarded
commercial chemical product, etc. by virtue of the mixture rule, derived-from rule or the
contained-in policy.

Igmtablllty The waste is composed of debrls/trash/absorbed I|qU|d/sIudger as prewously

¢ Does not contain liquids with a flash point less than 140 F;

ONLO-000000138, Revision 0, Process Knowledge Narrative
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e Does not contain non-liquids that cause fire through friction under standard
temperature and pressures, does not cause fire through absorption of moisture or
cause spontaneous chemiical changes, would not burn so vigorously and
persistently if ignited, that it would create a hazard;

¢ Does not contain ignitable compressed gases as defined in 49 CFR 173.300 and as
determined by test methods described in that regulation or equivalent test methods
approved by the Administrator under 40 CFR 260.20 and 260.21; and

e Does not contain oxidizers as defined in 49 CFR 173.151.

Corrosivity: The waste is composed of debris/trash/absorbed sludge and does not meet the
RCRA definition of corrosivity, which pertains to aqueous materials and liquids.

Reactivity: The waste is comprised of various types of debris/trash/absorbed sludge and
does not meet the RCRA definition of reactivity because it:

¢ Does not contain materials that are normally unstable, readily undergoing violent
changes without detonating;

¢ Does not contain materials that react violently with water;

Does not contain materials that form potentially explosives mixtures with water;

* Does not contain materials that when mixed with water, generate toxic gases,
vapors or fumes in a quantity sufficient to present a danger to human health or the
environment; : _

e Does not contain a cyanide or sulfide-bearing waste, which when exposed to pH

' conditions between 2 and 12.5, can generate toxic gases, vapors or fumes in a
quantity sufficient to present a danger to human health or the environment;

e Does not contain materials capable of detonation or explosive reaction if it is
subjected to a strong initiating source or if heated under confinement;

e Does not contain materials readily capable of detonation or explosive decomposmon
or reaction at standard temperature and pressure; and

¢ Does not contain forbidden explosives as defined in 49 CFR 171.51, or a Class A
explosive as defined in 49 CFR 173.53 or a Class B explosnve as deflned in 49 CFR
173.88 — 261.23 (a)(8). :

Toxicity Characteristics: As previously described, the waste managed in this waste stream
was generated in association with D&D activities. Process knowledge of these wastes in
conjunction with walk-downs and segregation procedures indicate that no TC organics or
TC metals were present in this waste stream. Therefore, TC organics or TC metals are not
expected to be present in the wastes at concentrations at or above their respective
regulatory thresholds.

TSCA Regulated PCB or Asbestos Waste and OAC Infectious Waste

The debris/trash/absorbed sludge managed in this waste stream does not contain TSCA
regulated PCB waste or OAC infectious waste.

ONLO-000000138, Revision 0, Process Knowledge Narrative
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Pyrophoricity, Combustibility, Reactivity, Gas Evolution

This waste has been evaluated for pyrophoricity, combustibility, reactivity, and gas
evolution based on material description, MSDS information and waste handling
procedures. The results of the evaluation indicate that the waste does not exhibit
pyrophoric or combustible characteristics. The incompatibilities listed in the MSDS for the
foaming materials, absorbents, paints and cleaners that are part of this waste stream are
with strong oxidizers and acids. Therefore, no prospective reactivity concerns are
associated with this debris/trash waste stream. The waste is not identified as being
hydrogen generating. Based on past experience with these types of waste streams, some
methane gas may be generated due to organic decomposition associated with soils and/or
sludges.

NOTE: THIS WASTE IS BEING SUBMITTED AS A ONE-TIME PROFILE AND REPRESENTS A
TOTAL OF 5 BOXES OF WASTE.

NOTE: CLEAN WOOD PALLETS MAY BE USED FOR SHORING PURPOSES WHEN
LOADING BOXES IN THE MHF INTERMODAL CONTAINERS.

ONLO-000000138, Revision 0, Process Knowledge Narrative )
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1.0 INTRODUCTION
11 OVERVIEW

"The purpose-of this document is to establish the techinical basis for identifying and quantlfymg
the isotopes in the radioactive remote-handled transuranic (RH-TRU) waste and low level waste .
(LLW) generated by the Battelle Columbus Laboratories Decommissioning Project (BCLDP) at
Battelle s West Jefferson North (JN) site. It is divided into the followmg sections:

1: Definition of the JN Standard Isotopl.c I\/h?c——Technology limitations and the need to limit
personnel exposure associated with the high exposure rate of the waste inventory stored at
JN-1 limit the feasibility of direct sampling for the purpose of radiologically characterizing
this waste. Since direct Sampling is not feasible for all of the waste shipped fiom the West
Jefferson North Site, a “JN Standard Isotopic Mix” is established in this section based upon
‘acceptable knowledge (AK), sampling, and computer modeling a representative squrce term.
Gamma exposure rates from waste packages are compared with the “standard,” and isotopic.
mVentones in the waste packages are-calculated from that companson

2. Method for Estlmatmg Waste Container Rad101sotop1c Inventones—Thls section sets forth
the method for identifying and quantifying the isotopic inventory for waste based upon the
external gamma exposure rate. For RH-TRU, the waste addressed by this section is packaged

_into 55-gallon drums with Imers The liners are filled remotely inside the hot cells in the JN-1
building, Once filled, each liner will receive two (2) designations as described in this section.
The first designation will be either contact-handled (CH) or remote-handled (RH) waste. The
second designation will be either TRU waste or LLW. Waste designated as LLW is
segregated by the BCLDP ﬁom the TRU waste and is handled under the BCLDPLLW
program. .

The general prooess for 1dent1fymg waste contamer contents—for both RH-TRU and LLW—is
as follows: , : ,

Step 1: The external gamma exposure rate for each container is measured,

Step 2: The measured rate is compared with that of a known activity modeled using the rad1at10n »
shielding computer program Mmroshleld for RH-TRU and QAD for LLW

Step 3: By settmg the ratios of exposuxe rate to act1v1ty equal for the unlcnown drum (shown in
.Equation 1 below) and the modeled drutn, the total activity within the waste contamer is
calculated.

prw XMS/QAD L e e :

Step 4:The total activity within the waste container is then spht up into constituent isotopes by
multiplying the total activity by the JN standard compos1te in Table 1 '
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Radionuclide
Ac227% -
Am-241
Am-242m
Am-243
Ba-133
Be-10*
C-14 .7
Cd-113m
Cf-249*
Cf£250
Cf-251*
Cl-36*
Cm-243
‘Cm-244 .
Cm-245
Cm-246
Cm-247
Cm-248
Cm-250%
Co-60 -
Cs-134
Cs-135
Cs-137
Eu-150%
Eu-152
Eu-154

. Gd-152*
1-129
K-40
Mo-93*
Nb-94

- Ni-59
Ni-63
Np-237
Pa-231%

_ Pb210

Pd-107*
Pu-238
Pu-239 -
Pu-240

o Pe241 0

Pu-242
Pu-244

. Table 1: The JN Standard Isotopic Mix

Normalized
) Activity
Basis  Activity Ratio (Ci/1 Ci)
0 1.106E-10 3.730E-11
S 5.013E-02 1.690E-02
e} 1.001E-04 3.375E-05
0 3.746E-04 1.263E-04
o - 6.222E-30 2.098E-30
. 0 7.465E-11 2.517E-11
o} 1.871E-05- 6.309E-06
o . 4.065E-04 1.371E-04
o 6.009E-10 -  2.026E-10
0 1.410E-09 4:755R8:10
o) 2.381B-11 8.029E-12:
o . 1.870E-07  6.306E-08
0 2.628B:04° ° 8.862E-05
© 8 4,036E-02 1.361E-02
o) * 6.419E-06 2.165E-06
o 2.199E-06 7.415E-07
0 . '1.023E-11 3.450E-12
.0 4206E-11 ‘1.418E-11
o} 9.677E-18 3.263E-18
S 3.096E-01 1.044E-01
S 4.113E-03 1.387E-03
o) 4986E-06 . 1.681E-06
-1 3.372E-01
o} 1.687E-10 ° 5.689E-11
o 3.752E-05 1.265E-05
S - 1.543B-02 5.203E-03
o) 5.894E-18 .1.983E-18
o) 4.7578-07 1.6048-07 -
(o} 7.404E-14 2.497E-14
ol " 1.049E-08 3.537E-09
0. '2.265E-09 7.638E-10
0 7.336E-06 2.474E-06
0 9.048E-04 3.051B-04
0 4 .515E06 1.523E-06
o} 2.866E-10 © " . 9.665E-11
(o} 3:221E-12 1.086E-12
(o} 1.851E-06 6.242E-07
S 4.820E-02 .  1.628E-02
S 6.201E<03 . 2.091E-03
"8 1.011E-02 3.409E-03
0 - - - 8I32B-01- - —2.742B-01
.0 3.025B-05 1.020E-05
o} 4.357E-12

1.292E-11

Ratioed
Standard,
Deviation
2.578E-12 .

~ 5.931E-03
1.137B-06 -
4.216E-06
5.368E-31
- 3.803E-13
1.741E-07
3.339E-06
2.629E-11.
6.127B-~11
1.149E-12
1.733E-09
" 3.629E-06
4.944E-03
5.384E-08
3.705B-08
2.744E-13
1.606E-12
5.028E-19
2.784E-01
" 3.073E-04
3.467E-08
. s
8.858E-13
7.151E-07
- 9.435E-04
6.035E-20
2.195E-09
6.586E-16
9.448E-11 -
2.075E-11
6.945E-08
8.127E-06
2.681E-08
5.246E-12.
1.919E-13
1.775E-08
3.990E-03
4.831E-04
1.047E-03
" 7 8.630E-03
4.066E-07 -
9.261E-14
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Normalized
Standard
Deyiation

8.693E-13 .

2.000E-03
3.834E-07
1.422B-06
1.810E-31
1.282E-13

5.871E-08

1.126E-06

8.865E-12 -

2.066E~11
3.875E-13

5844E-10

1.224E-06
1.667E-03
1.816E-08
1.249E~08
.9.253E-14
5.416E-13
1.696E-19
9.388E-02
1.036E-04
1.169E-08
0
2.987E-13
2.411E-07
» 3.182E-04
2.035E20
7.402E-10
2.221E-16
3.186E-11
6.997E-12

. 2.342E-08
2.741E-06
9.041E-09
1.769E-12
6.471E-14
5.986E-09
1.345E-03

_ 1.629E-04
2.910E-03
1.371E-07
3.123E-14

3.530E-04 _



"November 2002

- U-238

. Se-79

U233

Table 1: The JN Standard Isotopic Mix (Conﬁnued)

Radionuclide Badsis
Ra-226
Ra-228
Re-187*
Sbh-125-

Si-32
Sm-147*
Sm-151
Sp-121m
Sn-126
Sr-90
Tc-99
Th-228*
Th-229
Th-230
Th-232.
T1-208*
U232

U234
U235
U-236

Zr-93
Total'

0000000000000 000000000 0D

Ratioed
- Activity
1.494E-11

1.995E-15"

2,909E~13
4.5818-03
5.938E-06
6.1748-13
6.541E-11
4.739E-03

9.678E-06

1.206E-05
6.563E-01

' 1.884E°04
4,600E-07
'2.991E-12
3.070E-09
3.361E-15

" 1.654B-07
4.620E-07

5.377E-10

1.727E-05
2.523E-07
3.344E-06
4.399E-06
2.774B-05
2.965E+00

Normalized
' Activity

(1-Ci).

5.038E-12
6.727B-16

- 9.310E-14

1.545E-03

2.002E-06

2.082E-13
2.206E-11
1.598B-03
3.264E-06
4.067E-06
2.213E-01
6.353E-05

1.551E-07 .

" 1.009E-12
1.035E-09
1.133E-15
5.577E-08
1.558E-07

- 1.813E-10

5.824E-06
8.508E-08
1.128E-06
1.652E-06
"9.354E-06
1.000E+00

Ratioed -
Standard -

Deviation

" 5.753B-13

5.133E-17

2.500B-15
1.376E-04
2277E-08
'1.013E-14
* 3269E-13
7.540E-06_
" 7716808 -

7.395E:08
3.127E-03
6.950E-07

"2.466E-09

4247B-14

6.482B-11 -
© 6.332E-17
. 8.890E-10
. 2.626E-09
71.163E-12

3.050E-07
7.807E-09
3.620E-08

© 2.829E-08

.1.1538-07
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Normalized
Standard
Deviation
1.940E-13 -
1.731E-17
8.430E-16 -
4.640E-05
7.678E~09
3.416B-15
1.102E-13 -
2.543E-06
2.602E-08
2.494E8-08
1.054E-03 -
2.3448-07
8.316E-10
1.432E-14 -

- 2.186E-11-
2.135E-17

- 2.998E-10

8.855E-10
' 2415E-12
1.028B-07
2.633E-09
1221E-08
" 9.540E-09
 3:388E-08

o  The column labeled “Basis”contains either an “O” for ORIGEN2.1 -derzved data or an “S” for

sample-derived data.

o -Table 1 combines sample data and ORIGENZ 1 data Because a “log-normal” dzstrzbutzon fit the
sample data much better than a “normal distribution, " the sample “log-normal” means and “log-
normal’ sz‘andard deviations were used, See the reference document containing the statistical analysis.
‘Arithmetic means were used for the ORIGEN2.1 data because they were calculated values, unlike the
sample data, which are experimental values. See the statistical analysis reféerence document.

©  The isotopes marked with an “*” are not on the NRC license forEnvirocare. Because they are a very
small percentage of the activity and because they were not confirmed by sample data, a check will be
performed to assure that they do nof represent in aggregate more than 5% of the activitiy. If this is

true, they will be deIeted ﬁ'om the records sent to Envzracare
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2.0 JN STANDARD ISOTOPIC MIX
2.1 SITE HISTORY

The West Jefferson North site has four facilities. (JN-1, IN-2, JN-3, and JN-4). Only three are '
covered by the BCLDP: JN-1, IN-2, and JN-3. JN-4 was cleaned and returned to Battelle for use
on other projects. The project document TCP-98-03, “Building IN-1 Hot Cell Laboratory
Acceptable Knowledge Document,” sumtharizes all of the research conducted at the West
Jefferson site and disposition of residual material from that research. The balance of this

+ document deals with the majority of the JN-1 waste that i is attributabls to nuclear power reactor
research. Several other BCLDP waste streams are handled separately

The majority of waste at the West Jefferson North site is résidual material from several years of
research on irradiated fuel/Special Nuclear Material (SNM). In addition to the SNM nuclides,

" and transuranic (TRU) nuclides, decay products and activation products associated with the fuel
are also found in varying amounts. While research was also conducted on other sources.of
radioactive material, those items are either : segre gated from the JN-1 waste or have been removed
from the site completely '

A “IN Standard Isotoplc Mlx” is defined as a combination of samples and calculations further

. described as follows: 69 samples were taken throughout the accessible work areas of Building .
IN-1. The measured distribution of these 69 samples was compared with spent fuel modeled
using the Oak Ridge Isotope Generation and Depletion (ORIGEN2.1) computer code. This code
estimates the production and decay of fission.and activation products of commercial nuclear
-power plant fuel. The ORIGEN2.1 input parameters of enrichment, burnup, and decay were
varied to simulate fuel retinants at JN-1. (The ORIGEN2.1 Verification and Validation [V&V]

- Report identified in the “References” section documents the initial values for these three
parameters and further describes the reasoning for assigning these values.) A series of software
scripts and spreadsheets was used to reduce the’ sample data and the ORIGEN2.1 data so that
they could be compared. A description of the various software applications-used to define the JN
Standard Isotopic Mix (called the'software map) is included as Figure 1. The combined
distribution of isotopes identified and estimated by samplmg and modeling is called the JN
Standard Isotoplc Mix. .

A given quantity of the IN Standard Isotopic Mix is.then used as the radloacuve material source
with the Microshield computer shielding code to simulate external gamma ray. interaction-rates
for various package and form weights. These interaction rates are used to generate interaction
rates-to-weight conversion equations for each package and waste form. The interaction rates are
further used to calculate total activity content for individual packages and waste forms. From
this, the level of TRU in nCi/g in each container is calculated. Those conitainers with levels
greater than 100 nCi/g are considered TRU.

- 'The difect sample "ORIGEN2.1 derived, and combined d1stnbutxon means and uncertainties for
- each of the isotopes of inferest are presented in Table 1. Refer to the “References” section for
documents including the raw data for the 69 samples and the ORIGEN2.1 output tables. The
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- radionuclides meluded in the mix were based on the following:

. 2. All mobile radionuclides in Hanford Site Solid Waste Acceptance Criteria (SWAC),
‘except for H-3. (Past practices at Battelle make it likely that the H-3 has already been
- released from the waste )

b All radxonuehdes in the Hanford SWAC with a Category 1 waste limit, except Ti-44,
- Nb-91, Bi-207, and Bk-247, which were not present in samples or ORIGEN output

c. All'TRU radmnuchdes in Hanford SWAC with a half life greater han 20 years
d. Sb-125, Cs-134, TI-208, and Th-228 added because they were present 1}1 samples.
e. Sum of Pu-239/240 from samples; Pu-239/240 alloted based on ORIGEN2.1 output. '

22 SOFTWARE MAP

Figure 1 demonstrates the relahonsh1p between all software packages used in developing .
DD-98-04. The software packages comprising the model are described in the order of use in the
following sections. Please refer to the supporting documentation for specific assumptmns and
additional detail regarding software- operatlon Note, each piece of software output is verified and -
vahdated The V&V report for gach software output is filed w1th BCLDP pro;ect records

2.3 SAN[PLE-DERIVED ISOTOPIC MIX

" Over apenod of time, for various reasons, 69 samples have been collected throughout the IN-1

work area. A schematic-showing JN-1 with the locations of 69 samples marked is included in the
BCLDP project records (see JN Standard Mix Reference Document). This collection of 69

‘ samples was used as the starting point for defining the JN Standard Isotopic Mix. If necessary,
" the mix will be re-evaluated according to BCLDP procedures (TC-AP-3.3, “Confirmation of

TRU Waste Isotopic Mix”) and re-est bl1shed. The analysis of samples from JN-1.(Table 1)

reveals the presence of Co-60, Cs-134, Cs-l37 Eu-154, Am-241, Cm—244’ Pu-238, Pu-239/240,

s and@r’@’m measurable quantities inat least one sample, with

Cs-137 being dommant Since Cs-137 is also the dominant isotope in the ORIGEN2.1 output, it

is used as the basis for the standard mix specification. Ratios for all isotopes included in the
standard mix but not identified in the samples are based on the ORIGEN?2.1 calculations
(daughter isotopes are routinely assumed to be in eguilibrium with the parent and are not listed
separately) and are then normahzed to 1 Ci total waste. .
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Latin hypercube sampling software used to vary
three ORIGEN input parameters—Enrichment,
Burnup, and Decay-—output gives 20 sets of three
parameters that will be used as input for
ORIGEN2.1. LHS outout file called desien] 1. txt

v

" ORIGEN?.1 software used to model SNF—

20 input files created and 20 output files
generated. Input files called o2¢1rl.inp through
02¢c20.inp. Output files called o2¢lrl.out

69 Samples from IN-
apalyses summarized in
WI_sampxls. |

4 Master BCLDP xls.

through 02¢20.0ut.

Output from 20 ORIGEN runs summanzed in

IN Standard Isotopic Mix—
Table 1 of DD-98-04 (Also
in Master BCLDP.xls).

Microshield software used to calculate the expected
exposure from a 55-gallon drum and drum plus liner
containing 1 mCi of standard waste.

Exposure-to-curie database takes as input, drum ID, drum weight,
and six exposure rates st positions around the drum. The database
software calculates the drum isotopic inventory and prints a report
containing all of the parameters required by the DOT CoC and

' . the Hanford Waste Profile Sheets, '

'o"}

Flgurel Software Used to Develop DD-98-04 — - ---- -~~~ -
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2.4  ORIGEN2.1-BERIVED ISOTOPIC MIX

Table 2 contains the ORIGEN2.1 input parameters and associated value ranges (low, center, and
high) considered to represent most of the waste at the West Jefferson North site. Betause the
number of runs needed to represent the variations of the three parameters is so great, an alternate
approach was used, reducmg the number of runs to 20. This alternate approach is called Latin
hypercube sampling, and it is further described in the subject document listed under the
“References” section, Table 2 is further described in the ORIGEN2.1 V&V report included in the
BCLDP project records and listed under the “References” section. : . .

Table 2: ORIGENZ.I Input Parameters

- : : Range of Values
| ORIGEN2.1 Parameter . Tow Contor Hish
* IEnrichment (atom % U-235) 2.0 28 4.0
Burnup (MCS/MTU) 15K 33K 45K
Decay (years post-irradiation) . 13~ 17 30 .

In summary, four replicates ofa five-sample Latm hypercube design were developed——-—usmg an
S-Plus version 2000 program written for this purpose and based on the procedure outlined in
“Large Sample Properties of Simulations Using Latin Hypercube Sampling” by Michael Stein—
thereby providing 20 analysis runs. The distribution of each parameter (T able 2) was divided into
five. partitions of équal probability. Latin hypercube sampling, then, ensures a random value of
each partition is included in eachi of the five replicated designs, while minimizing the total
number of required analysis runs. The resulting 20 (5 samples X 4 replicates) analysis runs are
presented in Table3. -

Teb1e~3: Experimental Design Parameter Values Used in ORIGEN2.1 Analysis Runs

Run No. |Enrichment| Burnup Decay * | Replicate | . Sample
1 2.29 33.83 .| 2131 2 5
2 3.49 3232 | . 35.08 3 3
3 .2.41 2870 15.25 2 2
4 247 4253 | 970 1 5
5 3.84 30.66 12.98 1 1
6, 451 | - 26.62 13.37 4 -5
7 12.09 26.30 23.71 1 2
8 2.83 36.94 23.25 4 1
9 2.88 3798 - | .18.50 3 2
10 | 263 1991 | . 1419 N

1ot 342123337 16.08 4 3

12 | 3.09 '57.25 17.87 4 4

13 224 | 24.62 19.86 1 %4
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14 3.01 40.46 11.28 3 1
15 . 2.67 50.19 1913 3 4
16 3.24 29.73 14.42 4 2
17 252 44.14 17.04 2 3
18 . 322 53.81 16.69 1 3
19 274 '35.43 15.55 2 4
20 1.81 . 18.15 20.84 2 1

The mean result across the 20 ORIGENZI runs (or ‘equivé.lenﬂy, the mean of .the mean ;esulfs
determined for the four replicated designs) calculated for each studied isotope represents its
assumed normalized activity ratio (to Cs-137) in the standard isotopic distribution, Because of

the extensive modeling capabilities of the ORIGEN2.1 code, th

that are present in quantitjes below analytical detectability.

¢ output contains many isotopes
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(7 30 RHE-TRU WASTE ACTIVITY CALCULATIONS

This section sets forth the method for identifying and quantifying the isotopic inventory for TRU
waste containers. The waste addressed by this section is packaged into 55-gallon drums with
steel liners. The liners are filled remotely inside the IN-1 hot cells. Once filled, each liner will-

" receive two (2) designations. The first designation will be either CH or RH waste. Liners with
contact exposure rates-equal to or less than 200 mR/hr can be segregated as CH waste. The
second designation will be either TRU waste or LLW. The waste is TRU if the concentration of
transuranic isotopes is equal to or greater than 100 nCi/g. The U.S. Department of Energy
identifies TRU waste as waste containing more than 100 aCi of alpha-emitting ] TRU isotopes per
gram of waste, with half-lives greater than 20 years. CH-TRU will be set aside pendmg
establishment of a niethod for assaying the waste. The current BCLDP strategy requires Waste
Isolation Pilot Plant (WIPP) approved mobile veridor analysis for CH-TRU determination pnor
to shipment to the WIPP. The RH-TRU likely will be sent to Hanford for interim storage pnor to
d1sposal at the WIPP. Consequently, the Hanford Site SWAC is also followed

.31  RH-TRU WASTE—QUAN TIFICATION OF RADIOACTIVE INVENTORIES

Liners-packaging TRU waste with contact readings greater than 200 mR/hr are considered RH
TRU waste angl are further processed according to the following sections. For each RH-TRU
.waste-filled liner, two gamma exposure rates. will be measured on opposite sides ofthe contalner-
i at 1 meter from the mid-height of the side. Typically, this is done as the liner is pulled out of the
Gy hot cell. For these measurements, it is assumed that the background radiation levelis :
insignificant in relation to the exposure rate produced by the waste container. The liner is then
* placed into a 55-gallon drum, weighed, and staged for shipment. The concentration of TRU is
then calculated for each ¢ontainer according to the method described in Section 1.1. The
following section describes the Microshield model for a 55-gallon drum liner of TRU waste.

32 MICROSHIELD MODEL F OR RH-TRU WASTE

" The followmg input parameters descnbe the M1crosh1eld model used to calculate the exposure
rate at 1 meter-from 1 mCi of JN standard Wwaste placed into a steel liner for a 55-gallon drum. -
The values are taken from the Microshield V&V report identified in the “References” section.

The steel liner has an outside d1ameter of 19.5 inches (49.53 cm) and a height of 32.25 inches
(91.92 cm). The top and bottom of the liner’s circular steel plates have a thickness of 0.5 inches
(1.27 cm). The liner wall is 0.105 inches (0.27 cm) thick. The liner has a tare weight of 160
pounds (72.7 kg). The hner can hold a volume of 39.5 gallons (149.7 liters) of waste.

For these calculations, the liner is full of waste and the radioactive: matenal is umformly

,._____-___._ L e e e

_. _range-from 0.1515 to~ 24242grams p r cubic centiméter, These dcnsmes y1e1d waste masses
ranging from 50 to 800 pounds. The selection of iron as the waste matrix is not of great
U s1gmﬁcance because the attenuation of the gamma rays of predominant interest is more
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influenced by the density of the material then by the specific composition or atomic number of
the media,

Itis also possible to take the exposure rate measurement after the liner has been placed in the 55-
gellon coritainer. The 55-gallon drum has a tare weight of 50 pounds (22.7 kg). The 55-gallon

. container was modeled as having an inside diameter of 22.25 inches (56.52 cm) and an interior -
‘height of 33.25 inches (84.46 cm). The 18-gauge steel used to fabncate the 55-gallon drum has a

thickness of 0. 0478 inches (0.12 cm).

The Microshield code uses the point kemel technique to calculate the exposure rate at a selected °
location from a distributed, multi-group source. The attenuation of the gamma rays and the build-
up factors are computed for the source (the waste) and intervening shiclding provided by

' packagmg (the liner and, if appropriate, the 55-gallon drum). The results from this analysis are

shown in Table 4 and in Figures 2 and 3. Note: 1 mCi was modeled in Microshield, and the
results were then multiplied by 100 as shown in Table 4 and in Figures 2 and 3. This was done to
ease data represention. See the MicroShield V&V report in the “Refererices” section for the
complete results. '

Table 4: Exposure Rates (mR/hr) from 100 mCi Total Actmty atl Meter From the
Surface of the Waste Contamer at the Container Mid-Height '

Lmer Plus Liner Only -
Waste Mass (Ib) | Drum (mR/hr) (mR/hr)
50 1241 | - 13.50
100 11.52 ' 12.58
150 -10.63 - 11.63
200 9.78 ©10.72
250 . 8.99 9.87
300 8.28 9.1
350 ©7.64 . 8.41
400 - - 1.07 - 7.78
. 450.° 6.56 7.23 -
500 611 6.73
. 550 . 571 . 629 .
600 5.35 ) 5.90 -
650 502 . 5.54 '
700 4.73 ' 5.22
750 4.47 4.94
800 - 424 4,68

Solving Equation 1 froin Section 1.1 for ADRUM, which is the term for the total act1v1ty in a given
drumgwesthefollowng : ) I

~ (Bquation?2) -

10
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¥t Where
Apruyy =  Total activity in a drumi.
X DRUM = . Actual measured exposure rate from a given drum :
Aus = Activity modeled by Microshield (1 mCi modeled) x 100 (to convert mCi.
to 100 mCi listed in Table 4)
. X Ms = Exposure rate calculated by MmroShJeId from a contamer of Aysina

matrix of a glven We1ght (From Table 4)

Once the total drum act1v1ty is calculated, it is further broken down into md1v1dua1 1sotoplc
activities by multiplying-it by the normalized values in Table 1.

11
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1

100 mCI Mix with Liner

16.00
14,00 -
12.00
10.00
8.00
6.00 ¥
4.00
2,00 4
0.00 £

0 © 500 1000

Waste Weight (Ib.)

Exposure Rate at 1 m Mid-height (mR/mr).

| y=-3.648E-00C + 1.612E-05 -
2.303E-02x + 1.468E+01

[

Figure 2: A Graphical Representation of the Data in Table 4—Exposure Rates (mR/br) from 100 mCi Total
Activity at 1 Meter From the Surface of the Waste Container at the Container Mid-Height - LINER ONLY-

100 mGi Mix with Drum and Liner

.14.00.
12.00
10.00

8.00
6.00
4.00
2,00
0.00

0 200 400 600 800 1000
Waste Welght (Ib.)

Exposure Rate at1 m Mid-height {mR/hr)

y =-4,366E-005C + 1.647E-05:C -
. 2.196E-02x + 1.352E+01

--- — - ------- Figure 3+ A Graphical Representation of the Dita ii Table 4—Exposure Rates fn?R?h'r).};om 100 mCi Total
Activity at 1 Meter From the Surface of the Waste Container at thie Container Mid-Height - DRUM PLUS
. 'LINER - o

12
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33 TREATMEN T OF UNCERTAIN TY FOR RH-TRU

. Estimation of the.total yarrance assocrated with, the charactenza‘non of TRU waste has five
components

- 1. Uncertainty in the weight of the contairrer bcing charactérized;

2. Uncertainty in the dssumed JN Standard Isotopic Distribution;
3. Uncertainty in measuring exposure rate;
4

‘4. Uncertainty in the dosage: pr_edlcted (as a function of confarner conﬁguratron and
weight) by the MicroShield software calcula‘uons and,

5, Bias.

A detailed analysis of these sources of uncertainty.is provided in the statistical analysis reference

_ document. In summary, thé relative uncertainty in the mventory of the individual isotopes is
about 60-percent across the drum’ weights, with the exceptron of Co-60, which has relative
uncertainty of nearly 110 percént. The consistency in the variance of isotopes other than Co-60 *
can be explamed by noting that the variance of Co-60 contributes 80 percent or more to the total
vatiance in an isotope’s inventory. Over the range of weights of interest, the relative uncertainty-
in the TRU inventory is.about 60 percent and the relative uncertainty in the total mventory 1s
around 55 percent .

34 SOFTWARE QUALITY ASSURANCE

' The use of software packages (i.e., ORIGENZ 1, Microshield, Excel spreadsheets) inthe
methodology has been determmed under TCP-98-07, “Software Quality Assurance (QA) Plan for
TRU Waste Certification Program (WCP),” to be compliant with the quality assurance
requirements of the Quality Assurance Program Document (CAO-94-1012). All BCLDP TRU
WCP software packages are used and maintained in accordance with TCP-98-07.

13
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40 LLW WASTE ACTIVITY CALCULATIONS

This section addresses all waste other than that-addressed by the TRU section. It sets forth the
method for identifying and quantifying the isotopic inventory for LLW containers-based upon the
external gamma exposure rate. The waste addressed by this section is packaged into several
different containers including '

1. 55-gallon drums
B-25 boxes . : .
- Field sort waste bags . :
Other metal forms :
B-12 boxes
IP-1 intermodal containers
IP-2 intermodal-containers

F NN AW

-41. QAD-CGGP-95.1 MODEL INPUT PARAMETERS

‘As was done for TRU waste described in the previous section, a known amount of JN waste was

- modeled for each of the container geometries. For the TRU waste, these calculations were

performed using MicroShield; for LLW, these calculations were performed using the
QAD-CGGP-95.1 computer program or MicroShield. As discussed in the MicroShield Version
5.05 Primitive Baseline, QAD and MicroShield yield equivalent results. For LLW, only the
gamma-emitters Co-60 and Cs-137 were modeled. As discussed in the MicroShield RH-TRU -
V&V report, there is only a 3 percent difference between the results obtained using Co-60 and

- Cs-137 and those obtained usmg all the radionuclides in the JN Standard Isotopic Mix.

QAD-CGGP-95.1 or meoShleld calculations ate performed for arange of representatwe
weights for each package. The outputs for each package and form are subjected to regression
analysis to obtain an equation describing the exposure rate as a function of weight. Once the
external gamma exposure and the weight of the container are measured, a total container activity
can be calculated. The total container activity is multiplied by the JN Standard Isotopic Mix
fractions (Table 1) t0 get the inventory by radionuclide for the container.

" 42  SPECIFIC PACKAGE MODELS FOR LLW

4.2.1 55-Gallon Drums

The 55-gallon drum waste container was modeled as a cylinder with an inner radius of

11.25 inches (28.58 cm) and an inner height of 33.25 inches (84.46 cm). The wall of the drum
was modeled as 0.0478 inch (0.12 cm) of iron: Exposure rates were determined at a point
halfway up the drum, at a height of 16.63 inches (42.23 cm), and at a distance of 2 inches
_(5.08 cm) from the side of the drum, —— ——~-—-—-——--7 "7 7T T

Exposure rates were deterinined for waste weights that ranged from 50 pounds to 500 pounds
(Table 5) for a drum containing 1 mCi of the JN Standard Isotopic Mix. The density of the waste

14
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- material contained in the drum was derived from the calculated drum volume and waste weight.

Because the material placed in 55-gallon drums may vary frora lab trash to constructmn debris,

the matenal chosen for the waste matnx was iron.

The regressmn equation calculated from these data was

y=1.769 ~1.618E-3 x—1 9296 12 + 5.900E-9 x° 4. 134E~12 x " {Bquation 3)
Where . | . '

x = Waste we1ght (Ib)

.y = Exposure rate (mR/hr for 1 mCi of IN Standard Isotoplc Mlx)

Table 5: Wasfe.Weights and Exposure Rates in 55-Gallon Drums,

Waste Weight(lb) . - - Egposure Rate (mR/hr)
50 . 1.6839
100, . il 1.5937 -
150 1.5007
200 L. -1.4086
250 . | 13199
300 ' 1.2359

. 350 - 1.1575
400 1 N 1.0849
450 ' il 1.0181
500 . . 0.95692

Note: Exposure rates are for 1 mCi of JN Standard Isotopic Mix in a 55-gallon drum,
Exposure rates are estimated at 2 inches from the side of drum, halfway up, the drum.

42.2 B-25 Boxes

B-25 boxes are rectangulax sheet-metal bins generally used for packaging n'regularly shaped or
bulky materials for shipment and/or disposal. The inner dimensions of a standard B-25 box are

. 6 fect (182.88 cm) wide, by 3-feet 11 inches (119.38 em) tall, by 3 feet 9 inches (114.3 cm) deep,
fora total actual volume of 88 cub1c feet.

Box walls were modeled as bemg 0.105 inches (0,266 cm) thick. Exposure rate calculations were
performed for contact radiation level measurements taken halfway up at the midpoint of the long
. side of the box. The model also included a 2-inch (5.08-cm) air gap between the side of the box .
aud the measurement pomt since the distance from the outside of a box to the- eentérline of the

For the JN site, a typical box weighs approximately 4,500 1bs. Cases were run ranging from
1,000 pounds to 9,000 pounds. The weight limit for B-25 containers being sent to Envirocare is

15
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9,000 pounds The welght limit for containiers being sent to Hanford is 7,000 pounds.. Because
objects placed in B-25 boxes are often metal, the material chosen for the waste matnx was.iron.

Several cases were also run to evaluate the effect of changes in waste material composmon on
exterior B-25 box exposure rates. Previous modeling demonstrated that changmg the waste
material to .concrete from iron resulted in a change in external package exposure rates of
approximately 8 percent. This effect is sufficiently small that the model may be considered valid
for B-25 boxes. contalmng metal scrap, concrete debris, or a combination of these materials.

B-25 boxes present a spec1a1 case in that they must be foam-filled to eliminate void space. To
preclude the possibility that a full box will exceed applicable activity limits, and to ensure that a
- box will not have to be repackaged to meét these limits, QAD-CGGP-95.1 caleulations were -
made for full and %, v, and % full B-25 boxes (see Tables 6 through 9). Cases run with varying
‘densities (i.e., from 1,000 pounds to 9,000 pounds) 1nd1cated some variation in expected contact
exposure rate Wlth We1ght
The regression equation for the full box was

y=4561E-1 - 120184 x + 1.695E-8 X~ 1.235B-12 X’ + 3.639E-17 x*  (Bquation4)
The regressmn equatxon for the 3/4 full box was

y=3.772E- 1 -1.227E-4x + 2.210E-8 x* —2.080E-12 ¥° + 7.944E-17x*  (Equation 5)
The regression equation for the 12 ﬁlll box was .

y= 2.280E-1—1.201B-4 x + 3.388E-8 x* - 4. 937E—12x + 2. 908E-16 x* (Equation 6)
The regression equation for the 1/4 full box was ‘

y = 1.492E-1 - 1.27,-9E-4 X + 6.341B-8 x* — 1.669E-11 x3_ +1.788E-15x*  (Bquation 7).

" Where

Waste Welght (1b)
Exposure rate (mR/hr for 1 mCi of JN Standard Isotopm Mlx)

o
i
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Table 6: Waste Weights and Exposure Rates for Full B-25 Boxes

Waste Weight (Ib) Exposure Rate (mR/hr)
' -1,000 3.51B-01

1,500 3.10B-01
2,000 2.748-01 -
2,500 2.44E-01
3,000 . - 2.18B-01
3,500 1.96B-01
4,000 1.77B-01

- 4,500 1.61E-01

o 5,000. " 1.48B-01°
5,500 1.36B-01
6,000 1.26E-01
6,500 - 1.17E-01
7,000 1.09E-01
7,500 1.02E-01
8,000 9.63E-02. -
8,500 9.08E-02 -
9,000 8.59B-02 :

Note: Exposure rates are for 1 mCi of JN Standard Isotopic Mix i inaB-25 box Exposure :
rates are est:mated at 2 inches from the side of the box.

Table 7: Waste Weights and Exposure Rates for 3/4 Full B-25 Boxes

Waste Weight (lb) Exposure Rate (lehr)
© 750 . 2.97E-01
1,125 2.65E-01
1,500 - 2.36E-01
1,875 - 2.12E-01
2,250 191801 =~ °
2,625 1.73BE-01
3,000 1.58E-01
3,375 1.45B-01°
3,750 1.34E-01
4,125 1.24E-01 .
4,500 1.16E-01
" 4,875 . 1.08B-01
5,250 1.01E-01
5,625 9.55B-02
6,000 9.02E-02
6,375 - 3.54E-02
6,750 8.11E-02 ]

__+Note: Exposure rates-are-for- I—mexnfiNStandaTd”Eotoplc Mix in a B-25 box.

Exposure rates are estimated at 2 inches from the side of the box.
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Table 8: Waste Weights and Exposure Rates for 1/2 Full B-25 Boxes

Waste Weight (lb) . Exposure Rate (mR/hr)

<500 - . _ 1.76B-01
750 . ' 1.558-01
. 1,000 C 1.37E-01
1,250 . ~ 1.22E-01

1,500 : ' _ 1.09E-01 - -
- 1,750 ' ' 9.78E-02

2,000 . . . 8.85E-02 j ]

2,250 8.06E-02 °
2,500 : i 7.38E-02
2,750 ) 6.80E-02
3,000 - 6.29E-02
" 3,250 ' . 5.85E-02
3,500 : 5.46E-02
3,750 . ' 5.12E-02
C4,0000 IR . 4,81E-02
’ 4,250 4.54E-02
' 4,500 ] 4.30E-02

Note: Exposure rates are for 1 Ci of IN Standard Isot0p1c Mix in a B-25 box.
Exposure rates are estimated at 2 inches from the side of the box.

Table 9: Waste-Wéights and _Exﬁosure Rates for 1/4 Full B-25 Boxes

Waste Welght (b) : Exposure Rate (mR/hr)
250 . 1.21E-01
375 . 1.09E-01
500 : 9.92E-02

- 625 s 9.02E-02
750 . 3 8.24E-02
875 I 7.56E-02
1,000 ' : 6.97E-02
1,125 .. - : 6.46E-02
1,250 . ' . ' 6.01E-02
1,375 " . : 5.62E-02
1,500 : ' 527B-02 .
1,625 . . 4.96E-02
1,750 . 4.68E-02
1,875 . 443E-02
2,000 . 4.20E-02
2,125 : S 4.00E-02
2,250 ‘ 3.81E-02

_ Note: Exposure rates are for 1 mCi of IN StandardlsotopmMmm arB-25ﬂbcx—Bxposurer~ —TTTT o

e “rates are estimated at 2 inches from the side of the box.
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From: Adkins, David

Sent: Wednesday, April 06, 2005 9:25 PM

To: "Tom Walsh (E-mail)’; 'Rodney Bell (E-mail)'; 'SSchmucker (E-mail)"; Heffron, Steve: Friske,
Reinhard; Allen, Donna; Johnston, Frank; Green, Donna

Ce: Lee, Linda; Schulten, Robert; Sattler, John

Subject: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review

ONLO-138, CCP ONLO-138 Rev0 ONLO-138 Rev0 ONLO-138Rev0 ONLO-138 Rev( ONLO-138 Rev 0 DD-98-04.pdf
Debris Profile, ... ~ PKN Rev 0.doc  Procedures Ref... Table E3.xls PGE Calculatio.., WAC Deviation.d... :

7

WA-OP-020.pdf ONLO-138 MSDS
Package.pdf

. Attached are the documents related to revision 0 of NTS profile
ONLO-000000138, Columbus Closure Project Low Level Debris. This is an ’
original submittal to NTS. The validation package for the recent NDA
work is not included in this review. However, it will be ready for and
included in the profile submittal.

. Please review the attached documents and provide comments by e-mail no
- & * later than COB, Monday, 04/11/05. If you have no comments, please
indicate such in a return e-mail for documentation purposes. I require
your return e-mail for documentation that you.have had the opportunity
to review these documents.

Your review and comments are appreciated,

- Dave Adkins
513-648-4364

Tracking: Recipient ' Delivery
Tom Walsh (E-mail)’/ '
‘Rodney Bell (E-mail)’ &~
'SSchmucker (E-mail)’ "
Heffron, Steve ="
Friske, Reinhard —
Allen, Donna -

Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM

. Johnston, Frank/

Green, Donna .~~~
Lee, Linda
Schulten, Robert
Sattler, JOhN —

Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM
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i From: System Administrator
To: Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank; Green Donna
Sent: Wednesday, April 06, 2005 9:25 PM
Subject: Delivered: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review
Your message
To: Tom Walsh (E-mail}; Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank;
Green, Donna -
Cc: Lee, Linda; Schulten, Robert; Sattler, John
Subject: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review
Sent: 4/6/2005 9:25 PM

was delivered to the following recipient(s):

Heffron, Steve on 4/6/2005 9:25 PM
Friske, Reinhard on 4/6/2005 9:25 PM
Allen, Donna on 4/6/2005 9:25 PM
Johnston, Frank on 4/6/2005 9:25 PM
Green, Donna on 4/6/2005 9:25 PM
Lee, Linda on 4/6/2005 9:25 PM
Schulten, Robert on 4/6/2005 9:25 PM
Sattler, John on 4/6/2005 9:25 PM
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From:
Sent:
To:

Cc:
Subject:

Debris Profile, .

ONLO-138, CCP  ONLO-138 Rev 0 ONLO-138 Rev0 ONLO-138Rev(0 ONLO-138 Rev(0 ONLO-138Rev O
PKN Rev 0.doc  Procedures Ref...

Adkins, David

Wednesday, April 06, 2005 9:25 PM

"Tom Walsh (E-mail)'; 'Rodney Bell (E-mail)’; 'SSchmucker (E- mall) Heffron, Steve; Friske,
Reinhard; Alien, Donna; Johnston, Frank; Green, Donna

Lee, Linda; Schulten, Robert; Sattler John

ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review

DD-98—04 pdf

Table E3.xis PGE Calculatio... WAC Deviation.d...

WA-OP-020.pdf ONLO-138 MSDS

ONLO-000000138,

_ Package.pdf

Attached are the documents related to revision 0 of NTS Proflle

Columbus Closure Project Low Level Debris. This is an

original submittal to NTS. The validation package for the recent NDA
work is not included in this review. However, it will be ready for and
included in the profile submittal. :

Please review the attached documents and provide comments by e-mail no

later than COB, Monday, 04/11/05.
indicate such in a return e-mail for documentation purposes.

If you have no comments, please
I require

your return e-mail for documentation that you have had the opportunity
to review these documents.

Your review and comments are appreciated,

Dave Adkins
513-648-4364

Tracking:

. Johnston, Frank/

Recipient Delivery
Tom Walsh (E-mau)/
‘Rodney Bell (E-mail)’ «
'SSchmucker (E-mail) "
Heffron, Steve &

Friske, Reinhard —
Allen, Donna ~

Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM
Delivered: 4/6/2005 9:25 PM

Green, Donna .~~~
Lee, Linda
Schulten, Robert
Sattler, JOhn e—
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CORRESPONDENCE (BLUE SHEET) REVIEW RECORD SHEET

NEED DATE: _04/11/05

PARALLEL REVIEW: XYES O NO

of Gomitment

DO NOT USE ASAP

=

LETTER NO:

NTS PROFILE ONLO-000000138,
COLUMBUS CLOSURE PROJECT LOW LEVEL

SUBJECT:

DEBRIS, REVISION O

DATE AFTER SIGNATURE IS OBTAINED

AUTHOR & PHONE:

DAVID ADKINS, 513-648-7260

SIGNER: DAVID ADKINS, REINHARD FRISKE

PHONE:
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MAIL STOP:
52-3 .

The following have reviewed the subject document. Comments regarding the content may be attached.

Comments
_ Comments _ Incorporated
Reviewed By Yes No Date Yes No ‘Date

DONNA ALLEN | 1T 9iles -
fFobne e 7 96 1w (&5
[REINHARD FRISKE v/ | Yr3/o5 v Ysli e
DONNA GREEN Vv | Y5 T
STEVE HEFFRON _ v | Yujes
[FRANK JOHNSTON (BETSY BRUCKEN) v [ H7/05
[JOHN SAMPLES v | Yulos
STEVE SCHMUCKER VT Willes L

TOM WALSH

TEVEL 1 Prdject/}ﬁa@{ Director

(Must sign after all Project Directors}

CON MURPHY, Field Closure Project Director

DENNIS NIXON, Director of Closure Project Management
{Reviews all correspondence prior to final signature by Closure Project Director)

NiXON TO DETERMINE IF FURTHER

. |PARALLEL REVIEW REQUIRED BY THOSE

LISTED BELOW YES [ NO [

COMMENTS

YES NO

DATE

COMMENTS
INCORPORATED

YES NO

DATE

Mark Sucher

(Add Additional Reviewers Here)

[ COMMENTS:

5929



59
Adkins, David 2 9

_ From: Friske, Reinhard
; To: Adkins, David
: Sent: Wednesday, April 06, 2005 10:18 PM .
Subject: Read: ONLO-138, Rev.0, CCP Low Level Debrls Blue Sheet review
Your message
To: Tom W?::sh (E-mail); Rodney Bell (E-mail); SSchmucker-(E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank;
Green, Donna
Cc: Lee, Linda; Schulten, Robert; Sattler, John
Subject: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review
Sent: - 4/6/2005 9:25 PM

was read on 4/6/2005 10:18 PM.
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Mr. John M. Sattler by é 9
Letter No. C:PROJ:2005-0042
Page 3

ENCLOSURE-1

To: John B. Jones, NNSA/NSO
From: John Sattler

Subject: Submittal of Profile ONLO-000000138, Revision O, Columbus Closure Project
Low Level Debris

Enc'ldéed is a signed copy of Nevada Test Site (NTS) Waste Profile ONLO-000000138,
Revision O, Columbus Closure Project Low Level Debris.

c: Without Enclosures
Reinhard Friske, MS52-3

' Steve Heffron, MS52-3

i John W. Samples, MS52-3
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Adkins, David

From: Lee, Linda
To: Adkins, David
Sent: Thursday, April 07, 2005 6:23 AM
Subject: Read: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review
Your message
To: Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank;
Green, Donna
Cc: Lee, Linda; Schulten, Robert; Sattler, John
Subject: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review
Sent: 4/6/2005 9:25 PM

was read on 4/7/2005 6:23 AM,



Adkins, David

From: Johnston, Frank
To: ~ Adkins, David
Sent: Thursday, April 07, 2005 7:21 AM
Subject: Read: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review
Your message
To: Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank;
Green, Donna
. Cc: Lee, Linda; Schulten, Robert; Sattler, John
Subject: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review
Sent: 4/6/2005 9:25 PM

was read on 4/7/2005 7:21 AM.
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4.2.3 Field Sort Waste Bags

Two sizes of full, individual, field sort waste bags were considered: a small bag 12 inches in
diameter and 15 inches high, and a tall bag 18 inches in diameter and27 inches high. Cases were
calculated for full small bags at incremental weights of 1, 4, 8, 12, 16, 20, 24, 26, 28, and 30
pounds; and for full tall bags at incremental weights of 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
60, 65, and 70 pounds. In all cases the source material was modeled as cellulose because the bags
generally contain light materials (e.g., paper products, latex gloves, and various cloth items).
Additionally, the measurement point was set at 1 inch from the surface at the centerline (i.e.,
mid-plane) of the bag to represent the distance from the outside of a bag to the center of the
detector. - S - ‘ '

Tables 10 and 11 contain the results of QAD-CGGP-95.1 calculations for individial trash bag
cases. Curve-fitting techniques were applied to these results used to determine equations to
describe external exposure rates as a function of bag weight. ‘

.‘Thg regression equation calculated for the small bags was

“§=7.227 ~ 1.757B-2 x + 4.243E-4 x* ~ 2.331E-5 x° + 3,108E-7 x* (Equation 8)

The regression equation calculated for the tall bags was

y=3.208 - 2.968E-3 x +2.601E-5 x>~ 6.034E-7x’ +3.319E-9%* (Equation 9)
Where | .

x' = Waste weight -(lb) C : .

y = Exposure rate (mR/hr for 1 mCi of TN Standard Isotopic Mix)
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Table 10: Waste Welghts and Exposure Rates for Small Fleld Sort.

Bags

Waste Weight (Ib) Exposure Rate (lehr)
-1 7.21E+00 .

4 . - 7.16E+00

8§ - 7.10E+00

12 7.04E+00

16° " 6.98E+00

20 6.91E+00

24 6.83E+00

26 ~ 6.79E+00

28 6.75E+00

30 6.70E+00

bag

Note: Exposure rates are for 1 mCi of JN Standard Isotopic Mix in a small field sort

Table 11: Waste Welghts and Exposure Rates for Tall Fleld Sort

Bags
Waste Weight (Ib) - _Exposure Rate (mR/hr)
5 ' 3.19E+00
10 3.18E+00
15 3.17E+00
20 3.15E+00
25 3.14E+00
30 3.13E+00
35 3.11E+00
40 3.10B+00
45 3.09E+00
. 50 3.07E+00
- . : 55 3.05E+00
- 60 3.04E+00
65 3.02E+00
70 . 3.00E+00

Note: Exposure rates are for 1 mC1 of JIN Standard Isotopic Mix in a tall field sort

bag.
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4.2.4 Other Metal Forms

The activity content of a number of waste components cannot be adequately calculated by the
models described previously. Among these waste components are ventilation.ducts, pumps,
valves, and miotors. To better calculate the activity content of items such as these, two general
models and spreadsheets were developed. The models developed are small and large metal (iron)
cylinders, which are discussed below in detail. Both models are fixed in size, but cover a range of
Welghts, and therefore densities, to prov1de a means to calculate acuvmes contamed ina broad

range of real objects.

4.2.4.1 Small Metal Cylinder

The small metal model is a hght circular cylinder 6 inches in radius and 15 inches high. The
exposure measuring point is separated from the soutce by a 1-inch air gap; which simuilates the
centerhne of the mdmated ion chamber detector

QAD-CGGP-95.1 calculations were performed for this model with net weights of 5, 10, 15, 20,
25, 30, 40, 50, and 60 pounds. The radiation source for these calculations was 1 mCi of the JN
Standard Isotopic Mix. The point at which the exposure was modeled is the vertical centerlme of

the cylinder.

Table 12 contains the results of QAD-CGGP-95.1 calculations. Curve-fitting techmques were
applied fo these results to determine equations to describe external exposure rates as a funchon of

we1ght
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Table 12: Waste Weights and Exposure Rates for

Small Metal Cylinders
‘Waste Weight (1b) . | Exposure Rate QnR/hr)

' 5 : ' 7.10E+00
10 : : . 6.98E+00

15 : 6.84E+00 .
20 ' . 6.71E+00
25 ] 6.57E+00
30 - ' 6.42E+00
40 ) 6.14E+00
50 : 5.85E+00
’ 60 ' : 5.57E+00

Note Exposure rates are for 1 mCi of IN Standard Isotopic ij ina small

metal cylinder.

The regression equation calculated for the sméll metal was_te'cylinde‘rs was
s y=17225-2352E2 %~ 1.464E-4 x> +1.448E-6 x>~ 2486E-9x* - (Bquation iO)
Where
= Waste Welght (Ib)
y = Exposure rate (mR/hr for 1 mCi of JN Standard Isotopic MIX)

4242 Largé Metal 'Cyli.,nder

The large metal model is a right circular cylmder 12 mches in diameter by 36 mches high. The
exposure measuring point is separated from the source by a 1-inch air gap, which simulates the
measuring pomt of the radiation survey ms’crument :

QAD-CGGP-95.1 ‘calculations were performed for this model with net weights from*10 pounds

to 100 pounds in 10-pound increments. The radiation source for these calculations was 1 mCi of
the JN Standard Isotopic Mix. The pojnt at which the exposure was modeled is the vertical
centerh.ne of the cylinder. .

Table 13 contains the results of QAD-CGGP-95.1 calculations. Curve-fitting techniques were

__applied to these results to determine equations to describe-externatexposuretafes asa foction of
weight. |
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Table 13: Waste Welghts and Exposure Rates for

Large Metal Cylinders
Waste Weight (Ib) -Exposure Rate (mR/hr)
10 3.97E+00
20 - K 3.89E+00
30 - ' 3.81E+00
40 - 3.73E+00
50 ' 3.64E+00
60 . -~ 1 3.55E+00
70 . - " 3.46E+00
80 - | 3.37E+00
90 . 3.28E+00
100. .- : "3.19E+00

" Note:" Exposure rates are for 1 mCi of JN Standard Isotopic Mix in a large metal cylinder. -

The rcgressmn cquatmn calculated for the large metal cylmders was

y 4 050 —7.329E-3 x —2.439E-5 x>+ 1.275E-7x° - 7.139E-11 x* (Equation 11)

) Where

x = Waste weight (Ib)
= Exposure rate (mR/br for 1 mCi of N Standard Isotopic Mix)

w

4.2.5 B-12 Boxes - -

The B-12 box was modeled as a rectangiilar solid with dimensions 6 feet wide by 2 feet tall by 4
feet deep. The wall of the box was modeled as 12-gauge steel, 0.1046 inch thick. Exposure rates
were determined at a point halfway up the box (12 inches) and halfway ﬁom the edge of the box
(36 inches) and at distance of 2 inches from: the side of the box. -

Exposure rates were determined using MicroShield for waste we1ghts that ranged from

500 pounds to 9,000 pounds (Table 14) for a box-containing 1 mCi of the JN ‘Standard Isotopic
Mix. The density of the waste material contained in the box was derived from the calculated box
volume.and waste weight. The material chosen for the waste matrix was lead because lead is

. often placed in the boxes.
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‘Table 14: Waste Weights and Expos'ure Rates for B-12 Boxes

Waste Weight (Ib). Exposure Rate (mR/hy) .

500 . ] 3.672E-1 "

1,000 ' ' ; 2.740E-1
1,500 : 2.163E-1

2,000 1.777B-1

T 2,500 " 1.503E-1

3,000 . . ) 1.299E-1
3,500 - : . 1,143E-1

4,000 - - 1.019E-1

4,500 - 9.188E-2

5,000 : - .8.360E-2

5,500 ' 1 . 7.6658-2

6,000 7.074E-2

6,500 ,  6.565F-2

* 7,000 : 6.124E-2 .

7,500 Co 5.737B-2

8,000 B . 5.395E2
8,500 ' .5.091E-2 ' w
9,000 ' ) 4.819E-2

Note: Exposure rates are for 1 mCi.of the JN Standard Isotopic Mix in a B-12 box.

The regression equatlon calculated from these data was
- y=4.629E-1-2. 320E-4 X+35. G66E-8 X*—6. 407E 12 +2. 680E-16 x*  (Equation 12)
‘Where

Waste weight (Ib)
Exposure rate (mR/hr for 1. mCi of JN Standard Isotoplc Mix)

e
o

«

426 IP-1 Intermodal “Rolloff” Containers |

The 25. 4-cub1c-yard IP-1 mtermodal container was modeled as a rectangular solid: w1th
-dimensions 230 inches wide by 61 inches tall by 85 inches deep. The half-full IP-1 container was

assumed to be filled to a height of 30.5 inches. The wall of the IP-1 container was modeled as 10-

gauge steel, 0. 1345 inch thick. Exposure rates were détermined at a point halfway up the waste

(1525 inches) and halfway from the edge of the box (115 inches) and at distance of 2 inches

from the side of the container for a half-full IP-1 container. For a full IP-1 container, exposure

rates were determined at a point halfway up the . waste (30.5 inches) and-halfway from theedge of -
~thie box (115 inches) and at a d1$tance of 2 jnches from the side of the container.

Exposure rates were determined using MicroShield for waste weights that ranged from 6,000
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pounds to 37,000 pounds (Tables 15 and 16) fér an IP-1 container containing-1 mCi.of the JN
Standard Isotopi¢ Mix. The density of the waste material was derived from the calculated IP-1
volume and waste weight. The material chosen for the waste matrix was concrete because

. building debris and soil are often placed i in the containers.

Table 15: Waste Weights and Exposure Rates for
" Half Full IP-1 Intermodal Containers

Waste Weight (Ib) - : . Exposure Rate (mR/hr) .
6,000 : 7.829B-2
9,100 o 6.214E-2
12,200 : . S.144E-2 -
15,300. - 4.383E-2

-- 18,400~ ' i - 3.812E-2
. 21,500 . . 3.369E-2 -
24,600 , e ' 3.015E-2
27,700 : ' 2.725E-2
30,800 : | ' . 2.484E-2
33,900 - - : . 2.281E-2 .
37,000 ' 2.107E-2"

) Note EXposure rates are for 1 mCi of the IN Standard Isotopic Mix in a half-full IP-I

mtermodal contamer

Table 16: Waste Weights and Exposure Rates for
Full IP-1 Intermiodal Contamers

Waste Wexght (b) Exgosure Rate (mR/hr)
6,000 7.723E-2
9,100 6.397E-2 °

12,200 5.383E-2

15,300 4.611E-2
18,400 4.013E-2
+ 21,500 '3.542E-2
24,600 3.163E-2
- 27,700 2.852E-2
30,800 2.594E-2
33,900 2.377E-2
. 37000——————————~"" J19]E-2

container.

25
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For a half-full IP-1 container, the regregsion eqﬁation calculated flom thege data was
y=1270E-1~1 O.’lSE-S x +4.986E-10 &~ 1.156B-14x* + 1.030E-19x* (Eéuaﬁo’n 13)

For a full IP-1 con‘camer, the regression equatlon calculated from these data was’ |
y=1145E-1 -7. 785E—6 x +2.948E- lO -5 825E-15 X +4. 641E-20 x* (Equation 14).

‘Where

= Waste weight (lb)
y = Exposure rate (mR/hr for 1 mCi of JN Standard Isotopic Mix)

42.7 1P-2. Intermodal “Sealand” Contaiﬁeré

The 37-cub1c-yard IP~2 intermodal contamer (Sealand Container) was modeled as a rectangular
solid with dimensions 227 inches wide by 91 inches tall by 88 inches deep. The half-full IP-2
container was assumed to be filled to a height of 45.5 inches. The wall of the IP-2 container was
modeled as 10-gauge steel, 0.1345 inch thick. Exposure rates wefe determined at a point halfway
up the waste (22.75 inches) and halfway from the edge of the container (113.5 inches) and'at a
distance of 2 inches from the side of the contamer for a half full IP-2 container. For a full IP-2
container, exposure rates were determined ata pointhalfway up the waste (45.5 inches) and
halfway from the edge of the box (113.5 inches) and at a distance of 2 inches from the side of the
container. - .

| Exposure rates were determmed using chroSlneld for waste we1ghts that ranged from
6,000 pounds to 34,000 pounds (Tables 17 and 18) for an IP-2 containier containing 1 mCi of the
JN Standard Isotopic Mix: The density of the waste material was derived from the calculated IP-2

volume and waste weight. The material chosen for the waste matrix was concrete because
building debris and soil are often placed in the containers.

For a half full IP-2 conta-iner, the regréssior__l equation calculated from these data was
y=1228E-1 — 9.652B-6 x + 4.289E-10 x* - 9.86113;15 $+0.021B-20x*  (Equation 15)
For a full IP-2 container, the regressmn equa’uon calculated from these data was

" y=9,508E-2 - 4.773E-6 x + 1.210E-10 xz 1.389E:15° + 4. 361E—21 x! (Equation 16)

* ‘Where

e

X
vy

Waste we1ght {db)
Exposure rate (mR/hr for 1 mCi of JN Standard Isotopic MX)
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L . o : Table 17: Waste Weights and Exposure Rates for-
. Half-Full IP-2 Intermodal Contamers
‘Waste Welght (Ib) _Exposure Rate (nR/hx)
' 6,000 - 7.833E-2
8,800 6.474E-2
11,600 5.474E-2
.14,400 4.723E-2
17,200 4.143E-2
20,000 3.683E-2
22,800 __'3.310E-2
25,600 3.002E-2
28,400 2.744E-2
31,200 2.525E-2
34,000 2.337E-2

intermodal container.

Note Exposure rates are for 1 mCi of the JN Standard Isotopic Mix in a half-full IP-2

Table 18: Waste Weights and Exposure Rates for
Full IP-2 Intermodal Colntainers’

. 'Waste Weight (Ib) Exposure Rate (mR7lir)
6,000 ' 7.048E-2
8,800 6.159E-2
11,600 - 5.390E-2
14,400 4.743E-2

. 17,200 4.207E-2
- 20,000 3.761E-2
22,800 3.388E-2
25,600 3.075E-2
28,400 2.810E-2
31,200 2.583E-2
34,000 2.388E-2

Note: Exposure rates are for 1 mC1 of the JN Standard Isotopic Mix in a full P2

intermodal container.
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50 DIRECT SAMPLE: ANALYSIS WASTE STREAMS

TFuel Pool Waste—Waste from the JN=1 fuel pool will be characterized based upon direct sample
results. Pool wastes currently drummed and stored pending shlpment were individually character-
ized due to solubility differences between various nuclides in the mix: Cesium, upon -which this

. modeling methodology depends, is highly soluble; while the transuranic isotopes and.others tend
to be largely insoluble. This mcon51stency rendered cesium-based modeling unsuitable for any
waste stream in which solubility is a major concern. Therefore, all pool—related wastes will be
charactenzed individually. This is outs1de the scope of the methodology-in this document '

Plutonjum Wastes from Bmldmgs JN-2 and JN-4—-—P1utomum processing was conducted at one
time in Building JN-4. After that research was completed, the waste was collected and stored in
Buildings JN-2 and IN-3. It has been kept separate from the other JN waste streams and will be
addressed by a future revisionof ﬂns document.
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w»:m:a Columbus Containers

LLW Concrete Drums
Tare Gross Waste Contact Dose Rate - ose Rate U
. Weight Weight Weight  [ISide Top . [Bottom rior to Content -

New Dum. |0ld Drum (kg) tkg) (kg) (WRAD  |mR/h)  {mRb [Grout (@Cilg) __|lContents  JiComments
ISDSBCI564  |N/A . 28.0 2830 300 . 100 700 - 86 [lFilters

SDSBC1571 8425 28.0 - 4260 500 - © 700 ‘22R 233 |Metal TRU

SDSBC1572  |ga:n4 28.0 } 448.0 200 - 50 - L8R 82 |ISludge
"ISDSBC1574  {84-16 28.0 393.0 200 - 50 - 13R 20 fetal
1SDSBC1575  |84n9 _ 280 370.0 B - - 22R 71 |iMetal

SDSBC1576 . [84-17 - 28.0 4740 - 300 300 23R 77 IMetal
SDSBC1577  |84.58 28.0 4050 100 25 - 400 mR 30 llSweeper

SBC1635 - 8431 28.0 “| T 4550 100 - 50 450 mR 41 [Siudee
1 T T -

]

.




Summary gﬁf TRU bontents

Waste wgt, Waste wgt,

Drum No. Contents b - am
1564 Filters . 625 2.83E+05
1571 " Metal . 940 . 4.26E+05
1572 Studge . 988 4.48E+05
1574 ~ Metal 867 3.93E+05
1575 Metal 815 3.70E+05
1576 Metal - " 1044 4.74E+05
1577 Sweeper 893 4.05E+05
1635 - Siudge 1003 4.55E+05
Totals 7175 3.25E+06

nCI(TRUY
2.45E+07

9.95E+Q7
3.68E+07
7.74E+06
2.63E+07
3.66E+07
1.20E+07

1.88E+07 -
2.62E+08

NCH(TRU)/am
86
233-
82 .
20
71
77
© 30
41

5929
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Hot Concrete Drums Info. Pre-ISOCS

Note: The following are tﬁe_: identification numbers, weight, and dose rates for the eight concrete drums:
New Drum # Old Drum # Weight Dose Side  Dose Top . Dose Bottom

SDSBC1564
SDSBC1571
SDSBC1572
SDSBC1574
SDSBCI575

SDSBC1576 -

"SDSBC1577
SDSBC1635

[ PO .

-

(N/A) - 640bs, '~ 300mR/br ' 100 mR/hr 700 mR/hr
(84-25940 Ibs. = 500 mR/hr 700 mR/hr '
(84-24)9801bs. 200 mR/hr’ 50 mR/hr

(84-16)860 Ibs. . 200 mR/hr . 50 mR/hr

(34-20) | o
(84-17)1020 1bs. ' 300 mR/br 300 mR/hr -
'(84-58)875 1bs. 100 mR/br 25 mR/br ° '

(84-31)1000Tbs. - 100 mR/hr 50 mR/hr
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CONTENTS -AND RADIOACTIVITY LEVELS OF THE DRUMS LOCATED
) IN THE ALCOVE OF THE WASTE STORAGE SHED

&

S

N

‘Cement : I ‘2.2 R/hr

Metal and cement . - : 2.5 R/hr
Metal and cement . 2.2 R/br
._Me,;tal and cement . : S 1.3 R/hr
Cement and HEC sweeper Jbags 400 mR/ht.
. Cement’ ' T 1.8 R/hr
. HEC metal . ' : 3.‘.2 R/hx |
Waste compacted in CAA . . 'l,S‘R/hr-
Steel _ * 450 mR/hr
IJIDQ-:BO _ Waste compacted in Wfashaown Room . '
l:SDO-Gl Wastécombacté_d in‘Wash‘down Room
DDO~32 Wa‘s't':e compgcted in Wa‘shdown Room
DDO~33 Waste compacted in Washdown Room
589 Compécted NAC | o - 1.0 R]hr _
g8~23 - . HEC metal ' - 2.5 R/hr
.88-1'9 HEC metal ° T ' o 600. mR/hr
89~06 " Compacted waste’ ' : 1.0 R/hr
".89_..0'2.' - _ cOméacted waste " 300 ;m',hr
89~04 °~  Steel . 250 mwR/hr
89-03 steel” - - .250 mR/hx
89-01 " Steel L 400 mWR/hr

BTN

~
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Comment: TRU content is hased oﬁ Cs-137

, Waste wgt, Wastewgt,  Cs-137 ,
Drum No. Contents Ib* ‘gm uCiDrum**- nCi(TRY)  nCI{TRUYgm

1571 Metal 940 4.26E+05  8.61E+05  9.95E+07 - 233,
o : : - Notes:
* Tare wgt =62
_ ' * QRS assay
Nuclide content relative to Eu-154 in the Standard Mix, except as noted: '
Nuclide(x)  uCilx/uCi{Cs) nCi(TRUMUCI(Cs) nCi(TRW/Drum ‘ uCi(x)/Drum
Cs-137 1.00E+00 - 8.61E+05 b
Pu-241 8.13E-01 , 7.00E+05
-8r-90 6.56E-01 B : : : ' - B5B5E+05 _
Co-80 3.10E-01 ' : . 1.21E+03 b
Am-241 5.01E-02 . 6.01E+01 T 4.32E+07 . 4.32E+04. -
Pu-238 4.83E-02 4,83E+01 - 4.16E+07 4.16E+02
. Cm-244 4.04E-02 , ' ' 3.47E+04 '
Eu-154 " 1.B4E-02 - . - _ ' 1.11E+04 =
Pu-240 1.01E-02 1.01E+01 8.70E+06 - 8.70E+03 -
Pu-239 6.20E-03 6.20E+00 5.34E+06 ‘ 5.34E+03
Sm-151. - 4.74E-03 ~ : 4.08E+03
Sb-125 4,58E-03 . - 3.94E+03
Cs-134 | 4.11E-03 3.54E+03
Ni-63 - ’ 9.05E-04 . - T.79E+02
Cd-113m .  4.07E-04 ' : . 3.50E+02
Am-243 ©  3.75E-04 3.75E-01 3.23E+05 . 3.23E+02
Cm-243 - 2.63E-04 2.63E-01 2.26E+05 2.26E+02
Tc-99 1.88E-04 . - ' ' 1.62E+02
Am-242m 1.00E-04 . 1.00E-01. 8.62E+04 . - 8.62E+01
Eu-152 3.75E-05 . ‘ ' 3.23E+01
Pu242 - ° 3.03E-05 '3.03E-02 2.60E+04 2.60E+01
Zr-93 2.77E-05 . 2.39E+01
C-14 1.87E-08 - 1.61E+01
U234 - 1.73E-05 . , : '1.49E+01
Sn-126 1.21E-05 : : . 1.04E+01
Sn~121m 8.68E-06 ' oL , : 8.33E+Q0D
Ni-59 . 1.34E-06 o © 6.32E+00
Cm-245 . 6.42E-06 6.42E-03 ' 5.53E+03 . . 5.83E+00
"Se-79 5.94E-06 . ' ‘ : 5:11E+00
Cs-135 _ 4089E-06 o ' . 4.29E+Q0 \
- U-238 4.90E-06 4.22E+00 :
Np-237 4.52E-06 4,52E-03 - 3.80E+03 3.89E+00
U-236 - " 3.34E-06 ’ . . 2.88E+00
Cm-246 . 2.20E-06 2.20E-03 - 1.89E+03 1.89E+00
Pd-107 . 1.85E-06 - ) 1.59E+00
129 4.76E-07 . ' T 4.10E-01
U232 - . 462E-07 . 3.98E-01
Th-228 4.60E-07 . 3.96E-01
U-235 252E-07 i 2.17E-01
Cl-38 1.87E-07 . . 1.61E-01

Ti-208 1.65E-07 1.42E-01

-



Mo-93
Th-230
Nb-94
Cf-250
Cf-249

. U-233

Pa-231

Eu-150 .

Ac-227
Be-10

Sm-147
Cm-248
Cf-251
'Ra-226
Pu-244
Cm-247
Pb-210
- Th-229
Si-32

Re-187
K-40

Th-232
- Rag-228
- Cm-250
- Gd-152
Ba-133
Total

S e b

1.05E-08 .
3.07E-09 -
2.27E-09
1.41E-09
6.01E-10
5.38E-10

" 2.87E-10-

1.69E-10
1.11E-10
747E-11

- 6.54E-11.

4.21E-11

- 2.38E-11

1.49E-11
1.29E-11
1.02E-11
3.22E-12
2.99E-12
B.17E-13
2.01E-13

" 7.40E-14

3.36E-15
2:00E-15
9.58E-18
5.89E-18 -
6.22E-30

6.01E-07

4.21E-08
2.38E-08

- 1.29E-08

1.02E-08

9.68E-15

S.17E-01

3.62E-02
2.05E-02

1.11E-02

8:61 E-03

8.33E-09

8.03E-03
2.64E-03
1.96E-03
1.21E-03
5.17E-04

4.63E-04 . -
- 247E-04

1.45E-04
9.52E-05

'8.43E-05

5.83E-05
3.62E-05
2.05E-05
1.20E-05

1.11E-05 .
8.81E-08.
2.77E-06 .
2.58E-06"

5.32E-07

. 2.50E-07

B.37E-08
2.89E-09

1.72E-09 -

8.33E~12
5.07E-12
5.36E-24

2.29E+06"

h929
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Comment. TRU content is based on Eu-154 because of the soluability influence on cesium .

Wastewgt, Wastewgt,  Eu-154-

DrumNo.  Contents I am uCi/Drum* nCITRY)  nCITRU)gm

1564 - . Filterg 625 2.83E+05 3.27E+03  2.45E+07 86
' R ' . Notes:
* Tare wgt = 621
S ‘ ** QRS assay
Nuclide content relative to Eu-164 in the Standard Mix, except as noted:

Nuclide(x) uGI(xJUCi(Eu) nCi(TRUYUCH{EU) - nCI(TRUYDrum wCitYDrum -~ "

Cs-137 . 'B.48E+01 _ 1.55E+04 e
"Pu-241 6.27E+01 ) 1.72E+05

. 8r-80 4.25E+01 .. . 1.39E+05
Co80 2.01E+01 . . 4,09E+04 o
Am=-241 3.25E+00°  3.25E+0Q3 1.08E+07 - . 1,08E+04.
Pu=238 3.13E+00- 3.13E+03 . . 1.02E+07 , 1.02E+04
Cm-244 2.62E+00 ~ - ‘ ~ 8.55E+03
Eu-154 1.00E+00 : - 3.27E+03 . ¥
Pu-240 8.55E-01 6.55E+02 2.14E+06 2.14E+03 :
Pu-239 4.02E-01 4.02E+02 1.31E+06 - 1.31E+03
Sm-151 3.07E-01 ' : : 1.00E+03.

. 8b-125 2.97E-01 : : '9,71E+02
Cs-134 °  2.67E-01 ~ . 8.72E+02
Ni-63 5.86E-02 _ : " 1.92E+02:
Cd-113m 2.63E-02 ) . . 8.61E+01
Am-243 2.43E-02 2.43E+01 - 7.94E+04 B 7.94E+01
Cm-243 . 1.70E-02 1.70E+01 5.57E+04 ' 5.57E+01
Te-99 1.22E-02 , : B 3.99E+01
Am-242m 6.49E-03 _8.49E+00 2.12E+04 - . 2.12E+01
Eu-152 243803 - - . 7.95E+00
Pu-242 1.96E-03 1.96E+00 6.41E+03 8.41E+00
Zr-93 1.80E-03 ‘ - ' , ' "~ . B5.88E+00

C-14 1.21E-03 . . ' 3.97E+00
U-234 1.12E-08 - - : ' 3.66E+00
Sn-126 7.82E-04 . 2.56E+00
“Sn-121m B6.27E-04 : . 2.05E+00

N-59 ° 4.75E-04 L 1.55E+00
Cm-245 = 4.16E-04 4.16E-01 . 1.36E+03 1.36E+00
Se-79 . 3.85E-04 . 1.26E+00
Cs-135 .  3.23E-04 _ . : . 1.06E+00
U-238 3.17E-04 ' ' . 1.04E+00
Np-237 . 2.93E-04 2.93E-01 9.57E+02 . 9.57E-01
U236 2.17E-04 : 7.09E-01
Cm-246 1.43E-04 1.43E-01 ' 4.66E+02 . 4.66E-01
'Pd-107 1.20E-04 _ - _— - 8.92E-D1

I-129 - 3,08E-D5 Co. _ . 1.01E-01
U-232 2.99E-05 : : ‘ 9.79E-02
Th-228 © 2.98E-05 9,75E-02
U-235- 1.64E-05 © 5.35E-02

Cl-36 1.21E-05 , 3.96E-02

- Ti208 - 1.07E-05 . . 3.51E-02

-



Mo-93
Th-230
Nb-94
Cf-250
Cf-249
U233
Pa-231
Eu-150
Ac-227
Be-10
Sm-147
Cm-248
Cf251
Ra-226
Pu-244
Cm-247
Pb-210
Th-229
Si-32
Re-187
K40
Th232
Ra-228
Cm-250
.Gd-152

Ba-133 .

Total

6.80E-07
1.99E-07
1.47E07
9.14E-08
3.89E-08
3.48E-08
1.86E-08
1,09E-08

717E-08

4.84E-09
4.24E-09
2. 73E-09
1.54E-09
9.68E-10
8.37E-10
6.63E-10

"2.09E-10 .

1.94E-10
4.00E-11
1.89E-11
4.80E-12
2.18E:13
1.29E-13
6.27E-16

3.82E-16 -
4.03E-28

3.89E-05

2.73E-06
1,54E-06

8.37E-07
6.63E-Q7

6.27E-13 .

" 1.27E-01

8.91E-03
5.06E-03

2.T4E-03.

2.17E-03

i

2.05E-00

2,22E-03
6.51E-04
4.80E-04
2,99E-04
1.27E-04

1.14E-04 .

6.07E-05

3.58E-05

2.34E-05

1.58E-05.

1.39E-05

8.91E-06

5.05E-06
3.17E-06

- 2.74E-06
2.17E-06 -

6.83E-07
6.34E-07
1.31E-07
8.16E-08
1.57E-08
7.12E-10
4.23E-10
2.05E-12
1.25E-12

© 1.32E-24
-4,07E+05

DY ¢
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Corﬁment: TRU content is: based on Eu-154-because of the soluability influence on cesium

Waste wgt, Waste wat, Ey-154

5.27E-02

~ Drum No. Contents lb* am uCiDrum* - nCi(TRU)  nCHTRUYgm
1572 Sludge © 988 - 4.48E+05 4.92E+03  3.68E+07 82
e ' Notes:
* Tare wgt =62
. ‘ ** QRS assay
Nuclide content relative to Eu-154 In the Standard Mix, except as nated:
Nuclide(x) uCi(x)VuCHEY) nCI(TRUMUCHEU) nCI(TRUY/Brum -UCHX)/Drum
Cs-137 6.48E+01 - N ' 4 50E+05 -+ ™
Pu-241 - 527E+01 2.59E+05
St-90 .4.25E+01 | 2.09E+05
" Co-80 2.01E+01 B5.08E+02 = **
Am-241 - 3.26E+00 3.25E+03 . . 1.80E+07 1.60E+04 -
Pu-238 3.13E+00 3.13E+0D3 1.54E+07 1.54E+04
Cm-244 2.62E+00 ‘ 1.28E+04
Eu-154 1.00E+00 R 4,92E+03
Pu-240 6.55E-01 6.55E+02 3.22E+08 3.22E+03 ..
Pu-239 4,02E-01. 4.02E+02 1.98E+06 1.88E+03 .

- 'Sm-151 3.07E-01 - . 1.51E+03
Sb-1285 " .2.97E-01 1.46E+03
Cs-134 ¢ 267E-01 1.31E403 -
Ni-83 " B.86E-D2 2.89E+02
€d-113m | . 2.63E-02 _ 1.30E+02
Am-243 2.43E-02 2.43E+01. 1.19E+05 1A9E+Q2
Cm-~243 1.70E-02 1.70E+01 8.38E+04 8.38E+01
Tc-89 1.22E-02 - : 6.01E+01 "
Am-242m BAJE-03 6.49E+00 3.19E+04 .. 3.19E+01
Eu-152. 243E-03 ' . 1.20E+01
Pu-242 1.96E-03 1.96E+00 9.65E+03 9.65E+00 |
Zr-93 1.80E-03 8.85E+00
C-14 1.21E-03 5.97E+00
U-234 " 1.12E-03 5.51E+00
Sn-126 7.82E-04 3.85E+00
8Sn-121m 6.27E-04 3.09E+00
Ni-6g 4,75E-04 - : 2.34E+00 -
Cm-245 4.16E-04 4.16E-01 2.05E+03 2.05E+D0 .

" Se-79 3.85E-04 © ' . -1.88E+00

Cs-135 3.23E-04 1.58E+00
U-238 3.17E-04 1.66E+00
Np-237 2.93E-04 2.93E-01 1.44E+03 1.44E+00
U-236 2.17E-04 _ 1.07E+00
Cm-246 1.43E-04 1.43E-01 . 7.01E+02 7.01E-01
Pd-107 1.20E-04 . 5.90E-01
I-t29 3.08E-05 1.52E-01
U-232 2.99E-05 " 1.47E-01
Th-228 2.98E-05 1.47E-01
U-235 1.64E-05 8.04E-02
Cl-36 1.21E-05 5.96E-02
Tl-208 1.07E-05
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Mo-93 . 6.80E-07 : . 3.34E-03
Th-230 1.99E-07 9.79E-04
Nb-94 147E-07 - : - ‘ 7.22E-04
CF-250 ~ 9.14E-08 : _ 4.50E-04
Cf-249 3.89E-08 *.  3.89E-05 1.92E-01 1.92E-04
U-233- 3.48E-08 : . ) . 1L71E-04
Pa-231 1.86E-08 . S I . 9.14E-05
+ Eu-150 1.09E-08 _ - . B.38E-05
Ac-227 717E-09 3.53E-05
Be-10 . 4.84E-09 : 2.38E-05
Sm-147 © 4.24E-09 , © 2.09E-05
Cm-248 ~ 2.73E-09 2.73E-06 _ 1.34E-02 _ 1.34E-05
“Ci251 . 1,54E-09 1.54E-06 o 7.59E-03" : 7.59E-06
Ra-226 9.68E-10 : ' . : 4.76E-06
Pu-244 - 8.37E-10 8.37E-07 4.12E-03 - 4,12E:06
Cm-247 | 6.63E10. , 6.63E-07 - 3.26E-03 . 3.26E-06 -
Pb-210 2.09E-10 . o ' 1.03E-06
Th-229 1.94E-10 ' 9.54E-07
Si-32 -4.00E-11 : - 1.97E-07
Re-187 1.89E-11 . ‘ 9.28E-08
K-40 480E-12 - . ' © 2,386E-08°
Th-232 2.18E-13 1.07E-09
Ra-228- . 1.20E-13 : S 6.36E-10
.Cm:250 | 6.27E-16 6.27E-13 : 3.09E-09 3.09E~12
Gd-152 1  3.82E-16 ; : 1.88E~12-
Ba-133 . - 4.03E-28 : 1.98E-24

Total ~’ ' o : 9.79E+05
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 Comment: TRU contentis based o8 CS137 .. o e e e

Waste wgt, Waste wgt, Cs-137

Drum No. Contents - Ib* am uCiDum*™ aCi(TRU]  nCITRUYam °
1574 Metal 867 3.93E+05  670E+04 7.74E+06 - 20 '
o - . - . Notes: ,
¥ Tare wgt =62 |

R . : ** QRS assay
Nuclide content relative to Eu-154 in the Standard Mix, except as noted: L
Nuglide(x) .uCI(XYuCHCs) nCITRUYUCI(Cs) nCi(TRUYDrum uCi(x)/Drum
Cs-137 - 1.00E+Q00 . - ' N 6.70E+04 - **
Pu-241 8.13E-01 . : o 5.45E+04 .
St-90 6.56E-01 - . 4.40E+04

Co-60 - 3.10E-01 o 9.00E+02 . . **
Am-241 . 5.01E-02 . 5.01E+01 3.36E+06 3.36E+03-
Pu-238 4,83E-02 4.83E+01 - 3.24E+06 3.24E+03
Cm-244 4.04E-02 - - 2.70E+03
Eu-154 1.64E-02 ‘ . 6.16E+02 b
Pu-240 - 1.01E-02 . 1O1E+01 . - . 6.77E+05 . BJVIE+02 -
Pu-239 < B.20E-03 6.20E+00 : 4.15E+05 ' 4.16E+02

- 8m-151 4.74E-03 L A ' .. 3.18E+02
Sb-125 ° 4,58E-03 o : . 3.07E+02
Cs-134 | 411E-08 - 2.76E+02

Ni-63 i - 9.05E-04 o © B.08E+01
Cd-113m" ;:  4.07E-04 : .. 2.72E+01
‘Am-243  ° 3.75E-04 3.75E-01 © . ~ 2.51E+04 2.51E+01
Cm-243 2.63E:04 . 2.63E-01 ' " 17BE+04 1.76E+01

Te-99 1.88E-04 . © . 1.26E+01
Am-242m  1.00E-04 _ . 1.00E-01 6.71E+03 8.71E+00
Eu-152 3.75E-05 - ‘ . 2.51E+00
. Pu-242 3.03E-05 3.03E-02 2.03E+03 . 2.03E+00

Zr-93 2T7E05 ' : 1.86E+00

C14- - 1.87E-05 - , o . 1.25E+00

U-234 - 1.73E-05, . : ' . : 1.16E+00
Sn-126 1.21E-05 . : 8.08E-01.-
Sn-121m 9.68E-06- ) - 6.48E-01

Ni-9 ..  7.34E-06 ' : 4.92E-01 .
Cm-245 ° 6.42E-06 6.42E-03 4.30E+Q2 4.30E-01
Se-79 _ B.94E-05 - - . 3.98E-01

Cs-135 4.99E-06 . 3.34E-01

U238 © -+ 4.90E-06 ' : ' 3.28E-01
Np237 4.52E-08 452E-03 - 3.03E+02 3.03E-01

U236 | 3.34E-06 o 2.24E-01
Cm-246 2.20E-06 2.20E-03 1.47E+02 +147E-01

Pd-107- 1.86E-06 : ' 1.24E-01

I-129 4.76E-07 " ' 3.19E-02

U-232 . 4.62E-07 B 3.10E-02
Th-228 4.60E-07 ‘ : : 3.08E-02 -

U-235 2.52E-07 - . 1.69E-02

Cl-36 187E-07 - : . 1.26E-02

Ti-208 165E-07 - - : 1.11E-02



Mo-83.

Th-230
Nb-94 °
Cf-250

Cf-249

U-233

Pa-231
Eu-150
Ac-227
Be-10

Sm-147
Cm-248
Ci251

Ra-228
Pu-244
Cm-247
Pb-210
Th-229
Si-32

‘Re-187
- K40 .
Th-232
Ra-228
Cm-250
Gd-152
Ba-133 -
Totaf

3

1.06E-08 -

3.07E-09
2.27E-09
1.41E-09
6.01E-10
5.38E-10

2.87E-10

1.69E-10
1.11E-10
T.ATE-11
6.54E-11
421E-11
2.38E-11
1.49E-11
1.28E-11

- 1.02E-11

3.20E-12
2,99E-12
6.17E-13
2.91E-13
7:40E-14
3.36E-15
2.00E-15

. 9.68E-18

5.89E-18

6.22E-30

6.01E-07

4.21E-08
2,38E-08

- 1.29E-08

1.02E-08

9.68E-15

4.03E-02

2.82E-03

1.60E-03

8.66E-04
6.85E-04

6.48E-10

7.03E-04

2.06E-04
1.52E-04
9.45E-05
4.03E-05
3.60E-05
4.92E-05
1.13E-05
7.41E-06
5.00E-06
4.38E-06

- 2.82E-08

1.60E-06
1.00E-08
8.66E-07

6.85E-07 -

2.16E-07

-2.00E-07 .

4.14E-08
1.95E-08

4.96E-09 .

2.25E-10
1.34E-10
6.48E-13

3.95E-13 -

4.17E-25
1.78E+05

5929
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Comment: TRU content is based on 03-137

: - Waste wgt, Wastewgt,  Cs-137 _ -
Drum No. Contents. b* am uCi/Drum** nCi(TRU) nCi(TRUYam
. 18785 ' Metal - 816 3.70E+05 2.28E+05° 2.63E+07" 71

Notes:

*Tare wgt =62
, " QRS assay

~ Nuclide content relative fo Eu<154 in the Stand'a(d' Mix, except as noted:’

Nuclide(x)  uCi(x)/uCi(Cs} nCITRUMUCICS) nCi(TRUYDrum uCi(x)/Drum
Cs-137 * 1,00E+00 . ~ 2,28E+05
Pu-241 "8.13E-01 o . = : 1.85E+05
Sr-90. 6.56E-01 : T 1.50E+05 -
Co-80 - 3.10E-01 . : _ - B19E+03
Am-241 " 5.O1E02 5.01E+01 - 1.14E+07 1.14E+04-
Pu-238 4.83E-02 4.83E+01 . 1.10E+07 1.10E+04
Cr-244 4.04E-02 _ 8.20E+03

- EuT54 - 1.54E-02 . 4.64E+03  **
Pu-240 1,01E-02 1.01E+01 - 2.30E+08 ' 2.30E+03
Pu-239 "6.20E-03 . 6.20E+00 1.41E+06 1.41E+03

- Sm151 4.74E-03 I . ~ 1.08E+03
"Sb-125 = 4.58E-03 . ‘ 1.04E+03
Cs-134 | 411E-03 _ . 9.38E+02

Ni-63. I 9.05E-04 ' ' ' : 2.06E+02
Cd-113m ;|  4.07E-04 ~ : C T Q.2TE+01
Am-243 - 3.75E-04 3.75E-01 : 8.54E+04 8.54E+01
Cm-243 . . 2863E-04 2.63E-01 5.99E+04 - . - 5.99E+01
Tc-99 1.88E-04 . , . ' 4.30E+01

" Am-242m 1.00E-04 1.00E-01 ' 2.28E+04 2.28E+01 :
Eu152 - 3.75E-05 ' - C ‘ 119E+04  *
Pu-242 3.03E-05 3.03E-02 6.90E+03 _ 6.90E+0Q
Zr-93 2.77E-05 , ' ' _ B8.32E+00
C-14 1.87E-05 : o . 4.27E+00
U234 - 1.73E08 ' , ‘ 3.94E+00
Sn-128 1.21E-05 Co B 2.75E+0Q
Sn-121m 9.68E-06 : ' : 2.21E+00

Ni-59 . 7.34E-06 _ 1.67E+00
Cm-245 6.42E:06 _ 6.42E-03 1.46E+03 . 1.46E+00
8e-79 5.94E-06 ' : . 1.35E+00
-Cs-135 4,99E-06 ’ ' : 1.14E+00
- U-238 4,90E-06 " 1.12E+00
Np-237 4.52E-06 4,52E-03 - 1.03E+03 . 1.03E+00
U-236 3.34E-06 : 7.62E-01 °
Cm-246 2.20E-06 2.20E-03. 5.01E+02 . 5,01E-01
Pd-107 1.85E-06 - . 4.22E-01

1-129 A76E-07 . ' 1.08E-01
U-232 4.62E-07 _ ~ ' 1.05E-01
Th-228 460E-07 . . . ' 1.05E-01

U-235 " 2.52E-07 _ o 5.75E-02

Cl-36 1.87E-07 . , _ 4.26E-02

TI-208 1.65E-07 S 3.77E-Q2

-



v

- Pt Ll PR AL
_—..——.——--.—-—,—-—\—-4-..——4-.-'. e R e

DI SR

o
=
'
B |
L |
]
]
A

Mo-93
“Th-230
Nb-94
Cf-250
Cf-249

U233

Pa-231
Eu-150
Ac-227
Be-10
Sm-147
€Cm-248
Cf261
Ra-226.
Pu-244
- Cm-247
Pbh-210
Th-229
Si-32

Re-187 -

K-40
Th-232
Ra-228

Cm-250 -

|Ga-152
1Ba-133 .
{Total -

1.05E-08

3.07E-0g

2.27E-09
1:41E-09
8.01E-10
5.38E-10

 2.87E-10

1.69E-10

“111E-10
- T.47E-11

6.54E-11

4.21E-11.
2.38E-11

1.49E-11
1.29E-11
1.02E-11

3.22E-12 °

2.99E-12

-8.17E-13

2.91E-13

© 7.40E-14

3.36E-15
2.00E-15
9.88E-18

5.80E-18"

6.22E-30

6.01E-07

4.21E-08
2.38E-08

1.29E-08

1.02E-08 .

9.68E-15

1.37E-01

. 8.59E-03

5.43E-03
2.95E-03

2.33E-03

221E-09

929

2.39E-03
7.00E-04
5.16E-04 -

. 8.21E-04

1.37E-04
1.23E-04
6.63E-05
3.85E-05
2.'52E-.05
1.70E-05
1.49E-05 -
9.59E-06
5.43E-08
3.41E-06

| .2.95E-06

2.33E-06
7.34E-07-
6.82E-07
1.41E-07
6.63E-08
1.69E-08
7.66E-10
4.55E-10
2.21E-12
1.34E-12
1.42E-24 .
6.27E+05
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Comment: TRU content Is based on Cs-137

Waste wgt, Waste wgt, Cs-137

Drum No. Contents Ib* - . am -uClDrum* nCiTRYU)  nCi(TRUYam
1676  °  Metal- " 1044 4.74E+05 *. "3.17E+05  3.66E+07 77 '
' . : Notes:
*Tare wgt=62 It
‘ , ** QRS assay

Nuclide content-relative to Eu-154 in the Sfaridard Mix, except as noted:

Nuclide(x) uCIXVUCHCs) nCITRUMUCI(CS) nCi(TRU)/Drum uCi(x)yDrum
Cs-137 1.00E+00 . 3ATE+0E . **
Pu-241 8.13E-01 : Co - 2.58E+405

Sr-90 | - 6.56E-01 : , 2.08E+05 :
Co-60 3.10E-01 _ \ - 8,63E+03 .
Am-241 - 5.01E-02 5.01E+01 " 1.59E+07 . © 7 1.59E+04 | .
Pu-238 4.83E-02 _4.83E+01 . 1.68E+07 1.53E+04
Cm-244. 4.04E-02° - ’ 1.28E+04

Eu-154 1.54E~02 . : 1.42E+03 s
Pu-240 1.01E-02 1.01E+01 3.20E+06 . 3.20E+03
Pu-239 " B6.20E-03 6.20E+00 : 1.97E+06 1.97E+03
Sm-151 4.74E-03 ) ' : 1.50E+03

Sb-125 . 4.58E-03 ‘ ' © 1.48E+03

Cs-134 4.11E-03 - S . . 1.30E+03

Ni-63 9.08E-04 . . ) - " 2.87E+02
Cd-113m - 4.07E-04 o 1.29E+02
Am-243 3.75E-04 - 3.75E-01 ' "~ . 1.19E+05 1.18E+02

Cm-243 2.63E-04 2.63E-01 o 8.33E+04 o 8.33E+01
.TeBe - 1.88E-04 ; 5.97E+01
Am-242m 1.00E-04 1.00E-01 : ‘3.17E+04 3.17E+01

Eu-152 3.75E-05 - o - - ' 1.19E+01

Pu-242 3.03E-05 - 3.03E-02 8.59E+03 8.69E+00

Zr-93 2.77E-05 : o .’ B.79E+00

C-14 1.8§7E-05 ) : ‘ 5.93E+00

U-234 1.73E-05 ) ' - 5.ATE+00

5n-126 1.21E-05 ' - 3.82E+00
Sn-121m 9.68E-08 ) . 3.07E+Q0

Ni-59 7.34E-06 . : ) 2.33E+Q0
Cm-245 " 6.42E-06 6.42E-03 2.03E+03 : 2.03E+00 -,
Se-79 . 594E-06 - A C : 1.88E+00
Cs-135 4.99E-06 ' © 1.58E+00

U-238 4.90E-06 T T 1.85E+00
Np-237 4,52E-06 . 4.52E-03 1.43E+03 1.43E+00

U-236 3.34E-06 . ) ) 1.06E+00 -
Cm-246 2.20E-06 2.20E-03% 8.97E+02 6.97E-01

Pd-107 - 1.85E-08 . ' o §.87E-01

129 4.76E-07 . e . 1.51E-01

U-232 4,62E-07 4 ' 1.46E-01

Th-228 |  460E-07 ' :  1.46E-01

U-235 2.52E-07 . : 8.00E-02

CL36 1.87E-07 ' ' 5.93E-02

Ti-208 ~ 1.65E-07 ) ' 5.24E-02

-



Mo-83
Th-230
Nb-84
Ct-250
Cf-249
.U-233
© Pa-231
. Eu-150
Ac-227
Be-10
Sm-147

Cm-248

Cf-251
Ra-226
Pu-244
Cm-247
Pb-210
Th-229
- 8i-32
Re-187
K~40
Th-232
Ra-228
Cm-250
Gd-152
Ba-133
Total

t

" 1.05E-08
. 3.07E-09
2.27E-09°

1.41E-09
6.01£~10
5.38&-10
2.87E-10
1.68E-10

. L 1ME-~10
747611,

8.54E-11

421E11

2.38E-11
1.49E-11
1.28E-11
1.02E-11
3.22E-12
2.89E-12
6.17E-13
2.91E~13
7.40E-14

- 3.36E-15

2.00E+15

- 8.68E-18

5.89E-18

6.22E-30

6.01E-07

4.21E-08

. 2.38E:08

1.29E-08
1.02E-08

9.68E-15

- 1.90E-01

1.33E-02
7.56E-03

4.10E-03 -

3.24E-03

'3.07E-09

3.33E-03 -

9.73E-04
7.18E-04
4.47E-04
1.90E-04
170E-04

9.09E-05

5.35E-05
3.51E-05
2.37E-05
2.07E-05

1.33E-05-

7.55E-06
4.74E-06
4.10E-06

3.24E-06 .

1.02E-06
9.48E-07
1.96E-07
9.22E-08
2.35E-08
1.07E-09
6.32E-10
3.07E-12

1.87E-12-,

1.97E-24

8.45E+05

5929
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929

Comment: TRU content is based on Cs-137

Waste wgt, ~ Wastewgt,  Cs-137. . '
¢ . DrumNo, Contents . bt . am . uCilDrum** nCi(TRU) nCi(TRU)/gm

1677 °  Sweeper ' 893 4.05E+05  1.04E+05  1,20E+07, © 30
' ' o No
* T
. ) ., X **(
Nuctide content relative to Eu-154 in the Standard Mix, except as noted: - y
Nuciidelx)  uCixWuCi(Cs) nCHTRUYUCI(Cs) nCTRUYDrum uCi(x)/Drum
Cs-137- | 1.00E+00. o ' ' 1.04E+05 *
Pu-241 8.13E-01 , I 8.46E+04
8§r-90 - 6.56E-01 - . ' : " B.83E+04
Co-60 - 3.10E-01 - 1.39E+03  **
Am-241 50102 - 5.01E+01 5.21E+06 " 521E+03
Pu-238 4.83E-02 4.83E+01 5.02E+06 5.02E+03
‘Cm-244 4.04E-02 : : 4.20E+03
Eu-154 1.54E-02 _ L . 142E+03 =
Pu-240  ° 1.01E-02 ' 1.01E+01 1.05E+086. 1.05E+03
Pu-239 6.20E-03 6.20E+00° 6.45E+05 6.45E+02
Sm-151 4.74E-03 . 4.93E+02
. Sb-125 4.58E-03 ' o 4.7BE+02
B, (Cs-134 4.11E-03 o : © 4.28E+02
. Ni83 . 9.05E-04 . ' 9.41E+01
. -Cd-113m 4.07E-04 : » : 4.23E+01
2 Am-243 3.75E-04 3.75E-01 _ 3.90E+04 3.90E+01
foo. Cm243 . 2B3E-04 . 263E-01 .. 2.73E+04 : 2.73E+01
. Te9s . 1.88E-04 ‘ Lo o 1.96E+01
‘4 Am-242m . 1.00E-04 " 1.00E-01 © 1.04E+04 , 1.04E+01
i1 Eu152 3.76E-05 - : C 3.90E+00
il Pu242 © 3.03E-05 3.03E-02 3.16E+03 3.15E+00
k% Zr93 . 2.77E-05. ‘ : 2.88E+00
. G140 - 1.87E-05. g : 1.95E+00
Ll U234 1.73E-05 i o 1.80E+00
i Sn-126 1.21E-05 ' , ' 1.25E+00-
.14 8n<121m .9.88E-06 ~ : - 1.01E+00
b1 Ni-69. 7.34E-06 o - - . 7.63E-01
L Cm-245 . B42E-06 = 6.42E-03 . 6.68E+02 " 6.68E-01 -
i Se79 594E-08 . o : 6.18E-01
"1 Cs+135 - 4.99E-08 _ . 5.19E-01
U-238 ~ 4.90E-08 ' 5.09E-01
Np-237 4.52E-06 4.52E-03 4.70E+02 4.70E-0t
.. U286 . 3.34E-06 : 3.48E-01
t. Cm-246 2.20E-06 . 2.20E-03 229E+02 4 2.29E-01
. Pd-107 1.86E-06 . . 1.93E-01
L 129 4.76E-07 , o 4.95E-02
. U232 462E07 ' : 4.80E-02
- Th-228 4.60E-07 : 4.78E-02
© U-235 2.52E-07 - ' 2.62E-02
. Clk36 . 1.87E-07 - 1.94E-02

TI-208 1.65E-07 - i . 1.72E-02



Mo-83
Th-230
Nb-84
Cf-250
Cf-249
. U233
Pa-231
Eu-150
Ac-227
Be-10
Sm-147
Cm-248
Cf-251
Ra-226
Pu-244
Cm-247
Pb-210Q
Th-229
8i-32
Re-187

T K40

Th-232
Ra-228
-Cm-250
Gd-152
Ba-133
Total

I

1.05E-08
3.07E-09
2.27E-09
1.41E-09
6.01E-10
5.38E-10

.2.87E-10 -

1.69E-10
1.11E-10
7.47E-11
6.54E-11
4.21E-11
2.38E-11
1.49E-11
1.29E-11

- 1.02E-11.

3.22E-12

2.99E-12.
".6.17E-13

291E-13

- 7.40E-14

3.36E-15

© 2.00E-15

9.68E-18
5.89E-18

6.22E-30

6.01E-07 -

4.21E-08

2.38E-08.

1.20E-08
1.02E-08

9.68E-15

8.25E-02

4.3TE-03
2.48E-03

1.34E-03

- 1.06E-03

1.01E-09

1.09E-03
3.19E-04
2.36E-04
1.47E-04
6.25E-06

5.59E-05 -

2.98E-05

175605

1.15E-05
7.76E-06
6.80E-06

4.37E-08
. '2.48E-06

1.58E-06
1.34E-06

1.06E-06 .
3.36E-07 .
3.11E-07 -

6.42E-08
3.03E-08
7.70E-09

. 3.50E-10
2.07E-10 -

1.01E-12
6.13E-13
6.47E-25
2.77TE+05

5972 9
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Commient: TRU content is based on Cs-137

Drum No. |
1635

Contents
Sludge

.Waste wgt,

1b*
1003

Waste wgt,

Cs-137

uCHDrum**

1.63E+05

Nuglide'content relative to Eu-154 in the Standard Mix, except as noted:

Nuclide(x).  uCKx)/uCi(Cs)

Cs-137
Pu-241
Sr-90
Co-60
Am-241
Pu-238
Cm-244
Eu-154 .
Pu-240
Pu-239
Sm-151
8b-125
Cs-134
Ni-63 !
Cd-113m *
Am-243
Cm-243
Te-99 -
Am-242m
+ Eu-152
Pu-242 -
_Zr-.93
C-14
U-234
Sn-126
Sn-121m.
-Ni-58

- Cm-245
Se-79
Cs-135
U-238
Np-237
U-236
Cm-246
Pd-107
1129
U-232
Th-228
U-235
Ck36
T1-208

1.00E+00,
8.13E-01
6.56E-01
3.10E-D1
5.01E-02
4.83E-02
4.04E-02
1.64E-02
1.01E-02
6.20E-03

4.74E-03 °

4.58E-03
411E-03
9.05E-04
4,07E-04
3.75E-04
2.63E:04
1.88E-04
1.00E-04
3.75E-05

3.03E-05 -

2.77E-05

- 1.87E-05

1.73E-05
1.21E-05°

. 9.68E-08

7.34E-06
6.42E-06

5.84E-06 -
" 4B9E-06

4.90E-06
4.52E-06
3.34E-06
2.20E-06
1,85E-06
4.76E-07

4.62E-07

4.60E-07
2.62E-07
1.87E-07-

1.65E-07

nCi(TRWWUCK(Cs)

5.01E+01

4.83E+01 .

1.01E+01 -

6.20E+00

~ 3.75E-01

2.63E-01

1.00E-01

3.03E-02

6.42E-03

4.52E-03

2.20E-03

nCi(TRUY/Drum

8.17E+06

7.87E+06 .

1.65E+06

. 1.01E+08

6.11E+04
4.28E+04

- 1.63E+04

4.93E+03

1.05E+03

7.36E+02

3.58E+02

41--

nCi(TRU)/gm

uCi(x)/Drum
. 1.63E+05

1.33E+05
1.07E+05
1.34E+04
8. 17E+03.
7.87E+03
6.58E+03
1.59E+03
1.65E+03
1.01E+03

- 7.72E+02-

7.47E+02
6.70E+02
1.47E+02
6.63E+01
6.11E+01
4.28E+01
3.07E+01

1.63E+01 .

6.12E+00
4.93E+00
4.52E+00
- 3.05E+00
2.82E+00
1.97E+00°
1.68E+00
1.20E+00
1.05E+0Q
9.68E-01

- 8.13E-01

7.99E-01
 7.36E-01
-5.45E-01
3.58E-01"
3.02E-01
7.75E-02
7.63E-02

. 7.50E-02

4.11E-02
3.05E-02
2.70E-02

-

59723

Notes: _
* Tare wgt:
** QRS ass

*k

*ok

wok



Mo-93
Th-230
Nb-84
Cf-250
Cf-249
U-233

Pa-231

Eu-150
Ac-227
Be-10
Sm-147
Cm-248
Cf-251

Ra-226

Pu-244
Cm-247
Pb-210
Th-229
Si-32
- Re-187
K~40
Th-232
_Ra-228
Cm-250
Gd-152
Ba-133
Total

:
H

1.06E-08
3.07E-09

.2.2TE-Q9

1.41E-09

6.01E-10

5.38E~10
2.87E-10

1.69E-10
1.11E-10

7.47E-14
6.54E-11
4.21E-11
2.38E-11
1.49E-11
1.29E-11
4.02E-11
3.22E~12
2.99E-12
6.17E-13

2.91E-13"

7.40E-14

3.36E-15
© 2.Q0E-15

8.68E-18
5.89E-18
8.22E-30

6.01E-07

4.21E-08 .
2.38E-08

1.29E-08
1.02E-08

9.68E-15

9.79E-02

6.86E-03
 3.88E-03

2,11E-03

1.67E-03 .

1.58E-09"

-1.71E-03

5.00E-04
3.69E-04
2.30E-04
9.79E-05
8.76E-05
4.67E-05
2.75E-05 .

. 1.80E-05
1.22E-05

1.07E-05
6.86E-06
'3.88E-06
2.44E-08
2.11E-06

1.67E-06.

5.25E-07
4.88E-07
1.01E-07
4,74E-08
1.21E-08
5.48E+10
3.25E-10
1.568E-12

9.61E~13 .

1.01E-24

" 4,45E+05
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IDENTIFICATION, SEGREGATION, SEPARATION,

AND DOCUMENTATION OF LOW LEVEL AND RADIOACTIVE MIXED WASTE

1.0

20

' References, Defimtlons, and Developmerital Resources

Scope | ', - : -

This procedure applies to the segregation and documentauon reqmrements for all personnel
that generate waste on the Battelle Columbus Laboratories Decommissioning Project
(BCLDP). :

The purpose of this procedure is to specify how to segregate radioactive waste into different
catégories, perform initial packaging, and provide initial waste certification documentation
to BCLDP Waste Management (WM) prior to submittal of waste for further disposition or -
final disposal. This procedure meets the requirements of HNF-EP-063, Hanford Site Solid
Waste Acceptance Criteria, WM-ADM-I-101, GTS Duratek Waste Acceptance Guidelines,
Envirocare of Utah, Material Acceptance Process Manual, DOE/NV- 325, Nevada Test Site

(NTS) Waste Acceptance Criteria, and TCP-98-01, the Transuranic (TRU) Waste
Certification Plan for the BCLDP TRU Waste Certlﬁcatlon Program (W' CP)

3.1 ‘References . - U .l
3.1 BCLDP—9O 1, BCLDP Low Level Waste Certification Plan S |

3.12 BCLDP-90-2, Waste Mmumzatlon and Pollutlon Prevention Awareness , \
Plan ‘

3.13 40 CER 261, Identification and Listing of Hazardous Waste a

3.14 40 CFR 761, Polychlorinated Biphenyls (PCBs) Manufacturing,
. Processing, Distribution in Commerce, and Use Prohibitions

3.1.5 40 CFR 268, Land Disposal Restrictions . l

3.1.6 49 CFR Subpart I, Class 7 (Radioactive) Materials | o

3.1.7 DD-98-04, Waste Characterization, Classification, and Shipping Support
Technical Basis Document '

3.1.8 . DD-OP-029, Decontamination of Equipment, Material and Tools |
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3.19 DOE/NV-325, Nevada Test Site Waste Acceptance Criferia l
3.1.10 Envirocare of Utah, Material Acceptance Process Manual

3.1.11 HP-OP-011, Release of Materials from Controlled Areas -

3.1.12 HP-OP-019, Radi_ati'on and Contamination Survey Techniques
3.1.13 HP-OP-106, Volume&io Releaso Permitting Requirements - | l
3.1.14 HNF-EP-0063, Hanford Site Solid Waste Acceptance Criteria - l
. 3115 QD-AP-5.2, Work Iné.tructions ‘ , |

3.1.16 QD-AP-15.1, Non—Conformance Reporting for Actlvmes Items, and
: Matenal 4

3.1.17 TCP—98-01 TRU Waste Certification Plan for the BOLDP TRUWCP |

3.1.18 WAC 173 303, Washington. Adrmmstratxve Code Dangerous Waste |
Regulations

3.1.19 WA-OP-022, Radioactive Mixed Waste Accumulation and Storage . |
3:1.20 WA—CP-OZQ Low Level Waste and Radioactive Mixed Waste Absorption |

3.1.21 WA-OP-030, Packagmg, Markmg, and Labehng Radloactwe and
: Rad1oact1ve Mixed Waste

3.1 22 ‘WA-OP-033, Comprehenswe Samplmg of Waste Matenals for Chermcal
and/or Radiological Characterization

3.1.23 WM-ADM—I-IOI GTS Duratck Waste Acceptance Guidelines
3.1.24 State of Ohio Admlmstratlve Code Section. 3785, Parts 50 through 68

3.1.25 BCO EN-PC-4.0, Dlsposmon of Chermcal and Radmactwe Wastes and
Surplus

3.1.26 PR-AP-17.1, Operation of the Projecf Records Management System
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3. 2 Deﬁmhons
Refcr to the BCLDP Procedure Dictionary for the following terms:

Initial Certlficatlon
Disassembly/Decontamination
- Final Packaging
Dose-to-Curie Charts
Free Release
Generator:
Government Property
Hazardous Waste aHW)
Hot Particle
" Initial Packaging
_ Low Level Radioactive Waste (LLW) _
Radioactive Material/Waste Inventory Tag (RAM Tag)
Radioactive Mixed Waste (RMW)
RCRA
Segregation
Separation
SWAC
Transuranic Waste
TSCA N
Waste Characterization
Waste Management - Checkhst (Form DDO-164).

3.3 Developmental _Resources

None.

4.0 General-
4.1 - Precautions , ' o | .

4.1.1 'During the planning stages of decontamination and decommissioning
(D&D) activities, the Project Managers should notify Low Level Waste
(LLW) personnel to request a project walkdown of the work location to
assist in material identification, sampling, and consequent chemical
characterization. Samples taken by LLW personnel shall be taken in
accordance w1th WA-OP-033 (Reference 3.1 22)

4.1.2 Great care should be taken durmg the early stages of work act1v1t1es to
locate and identify actual or suspect hazardous waste (HW), radioactive
mixed waste (RMW) (see Exhibit 6), Washington State Dangerous Waste -
(see WAC 173-303, Reference 3.1.18), Special Concern Items (see
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Exhibit 7), Prohibited Items'(see Exhibit 8), and Government Property. l
The Project Manager, LLW, or designee, should be contacted if any of
these items/materials are identified. ,

4.1.3 For certain activities such as surveillance and maintenance, non-BCLDP ‘
individuals may generate waste in BCLDP-controlled areas. If these
individuals are not working under a work instruction (which includes a
Waste Management Checklist) and are not qualified on this procedure,
‘they or their BCLDP contact shall ask the LLLW generator to request a
briefing on waste generation requirements and responsibilities for any
waste they might generate. LLW personnel will inform these individuals
of BCLDP’s waste disposal requirements,

NOTE: The assigned Project Manager shall be responsible for certifying
that the provisions of this and associated procedures are
observed, regardless of the non-BCLDP individuals performing
the work. .

4.2 Limitations | | ' : - l

4.2.1 Any Resource Conservation and Recovery Act (RCRA) RMW (see
: Exhibit 6) waste that has been.identified shall be designated for satellite
accumulation or packaged for disposal to an approved treatment, storage,
and disposal facility. At no time shall BCLDP personnel dilute or treat any
RCRA RMW restricted by 40 CFR 268.3 (a) (Reference 3.1.22).

422 All Project Managers and/or generators shall ensure that all work
instructions, or other activities that generate waste, have been reviewed by
the Project Manager, LLW, or the Project Manager, TRU, or designee, and
that the Waste Management Checklist (DDQ-164) has been completed and
approved as required per QD-AP-5.2. (Reference 3.1.15). Additionally,
LLW personnel shall be notified via briefing of any changes affecting the
waste estimates or instructions that were originally listed/issued on the

* checklist. (This will require generating and reviewing a new or amended
checklist.) ' -

4.2.3 Either the Project Manager, LLW, or the Task Leader, LL'W, shall be
notified immediately upon the discovery of actual or suspect HW, RMW,
or Washington State Dangerous Waste. These wastes shall be handled in
accordance with the applicable state and federal regulations, as well as ,
WA-OP-022 and TCP-98-01. (References 3.1.19 and 3.1.17). l
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5.0 - Procedure - _ - ' l

5 1 Review of Actmtles E . oo : o | |

5.2

5.3

- 54

- The generator shall locate and identify all HW RMW Toxxc Substances Control

~ WA-OP-033. Refer to WA-OP-022 if waste is characterized as RMW.

5.1, 1 Each generator shaJl ensure that all applicable work instructions or
activities generating waste have been reviewed and the planned work
location has been inspected by LLW on DDO-164.

.5.1.2 Health Physics (HP) shall ensure that any fequested'radiological surveys
are completed as indicated by LLW on DDO-164 to assure that necessary
radiological characterization is completed:

5.1.3 The geﬁerator shall review and complete the Waste Management
- Checklist Attachment (DDO 164) on a daily basis for the applicable work
instruction.

Separate and Free Release : : ‘ : |

" To limit, to the greatest extent practical, the volume of rachoactlve waste requiring

disposal, the generator shall ensure that all waste undergoes a process of separation’
and survey (HP- OP-019), and, when practical, disassembly/decontamination
(DD-0OP-029) and free release (HP-OP-011) and/or volumetric release (HP-OP-106)
as appropriate. This is required per BCLDP-90-1 and BCLDP-90- 2 -

Locate and Identlfy HW, RMW, andlor Washmgton State Dangerous Waste . l

Act (TSCA) Waste, and/or Washington State Dangerous Waste as early as possible
during D&D work activities and specify on DDO-164. This is accomplished, prior
to the beginning of physical work; through prejob walk downs and inspections if
possible. Further sampling and analysis of items may be required by LLW. All
sampling of waste for chemical characterization shall be done in accordance with

Identify Battelle or Government Property-ltems _ | |

" 5.4.1 The 'géneratpr shall locate and identify all items having a Battelle ]
inventory number or a government property inventory
number/xdentlﬁcatlon tag '

5.4.2 Whenitems of Battelle or government property are 1dent1ﬁed the
generator should perform the following:
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5.4.2.1 Prov1de a complete description of the item on  DDO-103. This
" description shall identify the item as Battelle or government
property, provide the identification humber, describe whit the item
is, and whether the item is to be placed into radiological waste or
free released. Include the waste package number or free release
- survey number.

5.4.2.2 Ensure that the Battelle or governiment property identification tag is
pot removed or defaced under any circumstances until ﬁnal
- disposition and documentation.

5.4.2.3 Ensure that all tagged (i.e., G No., B. No., or INo.)
Battelle/government property destined for disposal have been
approved by a representatlve of BCLDP Project Adrmmstratlon
and Control (PAC) prior to disposal.,

5.4.9.4 Forward DDO-103 to BCLDP PAC.
55 Segregate and Document

Unless otherw1se spec1f1ed the generator is respons1b1e for completmg the
following tasks

3. 5 1 Suspect TRU waste shall be segregated from Jow-level waste in
accordance with Reference 3.1.1 of this procedure. When determining
whether waste is suspect TRU or low level waste, perform the followmg
steps

5.5.1.1 Choose the correct chan‘. to use by the type of package and/orthe |
waste form.

5,5.1.2 An HP Technician shall verify the dose rate of the waste in
accordance with HP-OP-019. The dose measured shall be taken at
* the centerline of the waste package.

5.5.1.3 Either the generator or the LLW Technician shall welgh the . ]
waste in its initial packaging. ’

5 5.1.4 Use the charts in Reference 3.1.7 of this procedure to determine |
whether the waste is suspect TRU or low level. If the. waste is
. above the line, it is considered to be suspect TRU waste. If the
waste is below the line, it is considered to be low-level waste.
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5 5 1.5 Tag and process : all TRU waste in accordance with TCP 98-01. [

*5.5.1.6 Tag low-level waste per this procedure and package it for dlsposal l
in accordance with WA~OP-030

5.5.1.7 Re-evaluate all waste for its TRU content using the charts prov1ded l
in DD-98-04 after it is packaged in its payload container.

5.5.2 RMW shall be segregated from other wastes, as soon as possible after
identification. Low-level mixed waste shall be handled in accordance with
WA-OP-022 while suspect TRU mixed waste shall be handled according
to the BCLDP TRU Waste Certification Program. Contact the Waste I

_ Certification Ofﬁcial for instruction and assistance. :

5.5.3 " Special Concern Ttemns (as indicated in Exhibit 7) and/or Prohibited Items
(as indicated in Exhibit 8) shall be segregated and turned over to LLW for
d1spos1t10n .

“\J ' © 554 Radioactive LLW, including Zone III “Hot Particle” contaminated wastes,
- shall be segregated in accordance with applicable site waste acceptance
-criteria (SWAC), current disposal options, and priorities primarily based
on availability and cost effectiveness. Current optlons include:

,5.5 4.1 Hanford

5.5.4.2 Nevada Test Site
5.5.4.3 Envirocare of Utah, Inc.
5.5.4.4 Alaron Corporatxon

- 5.55 'The Project Manager, LLW, or designee, shall instruct the staff to
package in accordance with the appropriate SWAC and shall instruct -
Project Managers and generators through the applicable work instruction
“and Waste Management Checklist (DDO-164).

5.5.5.1 All waste must be evaluated to determine its potential to release
“liquid during handlin‘g, storage, and tra'nsportation.

5.5.5.2 All “Non-Regulated” LLW L1qu1ds (see Exh1b1t 5) and LLW
- containing free liquids must be absorbed or evaporated, prior to
final packaging, in accordance with WA-OP-029 and the -
applicable SWAC. Contact the Project Manager, LLW, or
designee, for instructions and assistance.
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5.5.5.3 The Project Manager, LLW, or designee shall complete the
. instructions on the Waste Management Checklist (DDO-164). On
this form Health Physics shall be notified as to what type of survey
will be needed by Waste Management to ship and dispose of the
waste. The type of survey required will be based upon the .
requirements of 49 CFR Subpart I and the applicable SWAC.

5.5.6 LLW for the Nevada Test site shall be segregated and processed in
accordance with the provisions of Reference 3.1.9 and 3.1.24 of this
. procedure. See Exhibit 10.

5.5.7 Segregated waste shall then be characterized, and the Radioactive
Material/Waste Inventory Tag (RAM Tag) (see Exhibit 1) shall be
completed accurately and legibly. If the material is only tagged for Health

‘Physics purposes, or the information is otherwise available, the back of the
RAM Tag shall be lined out and marked “N/A” for “not applicable.” .

5.5.7.1 The generator shall list all items contained in the package with the
approximate percentages. If the item is not listed specifically in the
section, the generator can list the item below in the extra space
provided. If an absorbed liquid is present in the bag, specify the
type and amount as well as the: volume of the initial amount of
liquid. : :

3.5. 7 2 The generator shall print and sign their name on the line that is
contained within the text box under the certification statement if it
correctly describes the contents of the package. If the package -
contains knewn hazardous waste, the generator shall print and
sign their name on the line following the- certxﬁcatlon statement
text box and contact LLW personnel. l

5.5.7.3 The HP Technician shall complete the HP portion of the RAM
' Tag. Waste will not be accepted by LLW without the HP portion
completed. - '

5.5.7.4 LLW personnel are available to assist the generator in evaluating ]
the waste package as needed to determine if the waste contains any
prohibited or hazardous waste: :

5.5.7.5 LLW Technicians shall check the appropriate block at the top of - ]
the tag indicating how the package was inspected and then initial
and date this section.
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5.5.7.6 If the waste package ismot in comphance with this procedure, the
LLW Technician shall notify the Project Manager, LLW, or the
Task Leader, LLW, who shall determine the proper disposition of
the package and generate a non-conformance report (N CR) per
QD-AP -15.1. :

5.5.8 All Waste Management work activities shall be recorded on a Summary |
and/or Special Report Form (DDO-103) and reported to the appropriate
work instruction.

5.6 Package Contents Inspection - : - - o o
LLW Téchnicians shall pérfoﬁn random inspections of waste packages on a
“weekly basis. These inspections shall be documented on the Waste Management

Package Contents Inspectzon form (DDO-470W).

o Step 1) Check the appropnate box for package type If ‘other,” specify I
type.

o Step 2) Check the appropnate box for the type of inspection being l
_performed.

e Step 3) Give the generator's name and location of waste generation
that is provided on the package tag. Provide the material and
percentages listed on the tag. .

¢ Step 4) Check the appropriate box that describes the condition of the
package. If the box indicates an NCR number is needed, contact the
Task Leader, LLW, or designee, who shall determine the correct
disposition of the waste and will then generate an NCR.

NOTE: If an NCR has been or needs to be generated per Reference
3.1.6, the package shall be segregated and staged until
corrective actions have been implemented and the NCR

- completed.

s The inspector shall sign and date the form. . |

-----
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60 Records . | = |

"The following records will be generated by this procedure, compiled by work groups, and
submitted to Project Records in accordance with the provisions of Reference 3.1.26 on a
monthly basis, or with the appropriate work instruction data package.

Summafy and/or Special Report Form
e Waste Management Checklist '
e Waste Management Package Contents Inspection

7.0 Forms, Exhibits, and Attachments

7.1 Forms : - | o |

e« DDO0-103, Summary and/or Special Report Form'(Refcrénce 3.1 .15)
¢ DDO-164, Waste Management Checklist -
' DDO-470W, Waste Management Package Contents Inspect1on

7.2 Exhibits | ' o |

Exhibit 1, Radioactive Material/Waste Inventory Tag (RAM Tag)
Exhibit 2, Envirocare Materials-
Exhibit 3, Hanford Materials
Exhibit 4, GTS Metal (Melt)
Exhibit 5, Non-Regulated Liquids (LLW)
Exhibit 6, Radioactive Mixed Waste (RMW)
Exhibit 7, Special Concern Items
" Exhibit 8, Prohibited Items
Exhibit 9, GTS Compactibles
Exhibit 10, NTS Materials

7.3 Attachments

None.
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| Volume (£%)

_Type

Low Level

Physical Description in %

Low Level Mixed

Transnranic
Transuranic Mixed

Liquid (Specify
TRU or LLW)

TRU Waste for Sonatol

Asi)estos

PCB Waste

SRS EES
T /- lem Requirea:
DDO-I64, Rev. 2

Pags 10f3

5929
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|

£%Battelle

LI * ' ; .
T e ey ASTE MANAGEMENT CHECKLIST ATTACHMENT

BUILDING : AREA__ wI
Checklist Completion Requirement o Daily Weekly —_—

§ Checklist Number; . _Completed By:

Month and Year: . ' ) ~ Day:

: Action or i
Subject e Item Required* Action or Item In-Place

1. ‘Waste Streax;z
Low Level
Low Level Mixed"

Transuranic

Tr_ansuranic Mixed
Traﬁs,umnic Metal
Low Level Metal
TSCA Waste (“PCB's)

Transuranic Cloth (Mop Heads & A
Rags). ’ _
‘ Low Level Cloth (Mop Heads &
) Rags) .
2. Chemicals Used During
Decontamination
List;

Approved by Waste Manager

3. Water thed For
Decontamination

Pressure Washer
Mops .
Wet Rags

1’ - Item Required; DA -Not Applicable;  o. Eval dally, required whea 4 *2 See Attached Specia &

DDO-164, Rev. 2 - Page2ef3 409%pam)
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‘Subject

i?ackage Type

Rad Bag

- Action or

Item Required*

Action or Item In-Place

55.gal. Dum

D-Box

Other

5.

Sample Required

YES

NO

If YES Provide Sample #s

Sample Instructions Followed

Liquids

- Liquids Absorbed Per WA-OP-029

RCRA SAA Established

Waste Manager Approval

Set. Up In Accordance With WA-

-OP-022

Drum Compaction

Compaction In Accordance With

_WA-OP-028

. Waste Sorted per WA-OP-020

Marking And Labeling

Packages Marked and Labeled per - | -

WA-OP-030

Tags Completed per WA-OP-020

T v-lemBeguied;  NA-NotApplicable:  *-Evak

1 whea ¢ d e

DDC-164, Rev. 2

dally, requi

Page3of 3

See Attached Special Instructions
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EXHIBIT 1
Radioactive Material/Waste Inventory Tag (RAM TAG)

N

CAUTION -~ = 4& CAUTION ‘&

Inspection During Loading O

RADEOACTEVE MATERIAL _
" INTIAL&DATE | - External Inspection .~ O
' f . l 100% Open & Sort - Q

COMMENT SECTION

. leNTlFlCATION NO.-
Y . DESCRIPTION OF MATERIAL‘ . .
i . BUILDING - . ROOM !
| CONTAMINAT LIST ALL ITEMS CONTAINED INTHIS PACKAGE -
! ION. DATA BY DESCRIPTION AND APPROXIMATE PERCENTAGE
i SURFACE CONTAMINATION ON MATERIAL T : . co
N Q Paper % Q Resp. Filters %
L Beta-Gamma o DPM\100 em?. Q Plastic . % O - Gloves/Shoecovers . %
C Alpha . DPM\100 em? Q Cloth % QO PPE (Coveralls). %
: : : - 0O TRubber "% O PPE (Plastic) %
. RADIATION DATA . O Wood % @O Diatomaceous Earth %
 ‘SURFACE DOSE RATE .______' mh - O Meta % _Q Radsob %
mRh @ 30 cm mAh @ 100 em - - ) %
; SPECIAL HNSTRUCTBONS — — : »
; . Absorbed Liquid : . % :
; Type . _Amount  PERCENTAGE
f | CERTIFY, TO THE BEST OF MY KNOWLEDGE '
.2 THIS WASTE PACKAGE TO BE FREE OF PRO-
: ‘HIBITED OR HAZARDOUSWASTE AND CONTAINS
| NO NON-RADIOACTIVE UNCONTAMINATEDTEMS.
PRINT & SIGN DATE R ' Fii 7 S
HPS # 4 ' Print) GENERATOR _ ©m .. DNE  :

(front) - (back)
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EXHIBIT 2
‘Envirocare Materials

Low radioisotopic activity waste

Less'thah 10 inches in at least one dimension and
less than 8 feet in any dimension

Items listed in Exhibits 7 and 8 (except asbestos)

Project Managef, LLW must approve in advance
Items that exceed the dimensional restriction.

Free-standing Liquid

qud, dirt, concrete, blast grit

Electrical wire, glass, filters-

Absorbed non-hazardous liquids (all absorption
~ will be directed by WM)

Asbestos (packéged in asbestos boxes only)

Metal, paper, plastic, cloth

Waste Management Evaluated Zinc
containing/galvanized materials*

*7Zinc” is limited! Contact WM!

' Respirator cariridges

EXHIBIT 3
Hanford Materials.

Items with radioisotopic activities greater than

Items listed in Exhibits 7 and 8 (except asbestoé)

Envirocare or GTS can accept

Dirt, soil, concrete, slag

Slate, wood, glass, blast grit, ash

Paper, plastic, cloth

-Asbestos (packaged in asbestos bags/boxes)*

Absorbed non-hazardous liquids (all absorption
will be performed by WM) '

See Exhibits 5 and 6
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EXHIBIT 4
- GTS Metal (Melt)

Galvanized pipe and duct work - - | Aluminum
Stainless steel : High tenﬁperature metal
Iron R . . Lead
EXHIBIT 5
Non-Regulated Liquids (LLW)

Waste Management will approw)e and direct all liquids to be absorbed and all absorbents to be used.

All liquids must be non-hazardous by RCRA, Washington State, and State of Nevada proven by
analytical data or adequate process knowledge before they can be absorbed.

‘ Twme the amount of absorben

¢ ulred to absorb the hmd must be used _

Water or aqueous solutions (Absorbed). Dlatomaceous earth super—absorbent polymer,
: cement <11.5 pH

011 in smaJl amounts (Absorbed)

Water or aqueous solution : Waterworks super-absorbent polymer,
’ diatomaceous earth, cement <11.5 pH.

Absorbed o1ls are not allowed

‘Water or aqueous solutions (Absorbed) Diatomaceous earth, cement <11. 5 pH super-
- absorbent polymer

0Oil in small amounts (Absorbed) . Diatomaceous earth, conweb pads
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EXHIBIT 6
Radioactive Mixed Waste

Ignitable, as defined in 40 CFR 261.21

Spray cans (paint, lubricant, rust retardant,

cleaners, etc.)

-Corrosive, as defined in 40 CFR 261.22

Spray-nine that is not pH adjusted, nitric acid,
sulfuric acid, hydrochlor'ic acid, alkaline ]iquids‘

Reactive, as defined in 40 CFR 261.23

Fmely divide metals, alkali metals, ondumg
agents

Toxxcny charactenstlc as deﬁned in 40 CFR
261.24

Heavy metals (Cadrmum Chromlum, Lead,
Mercury, S1lver)

F, K ‘P, or U listed, as deﬁned in 40 CFR 261.31,
40 CFR 261. 32 40 CFR 261.33, 40 CFR 261.34

Paint related material (empty containers, brushes,
solvents, rags, etc) :

A

|| Containing polychlonnated biphenyls (PCBs), as
deﬁned in 40 CFR 761

‘Oils or fluids or scrap from hydrauhc or electrical

eqmpment and painted material

Dangerous and extremely hazardous, as defined
in WAC 173-303

Oil, unused c0ncrete, road salt




3
":
P

EXHIBIT 7
" Special Concern Items
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Scintillation Liciuids

"N onorganic Liquid

Alkali Metals

Gas Generating Items

Used.Oil or Grease

Asbestos

Chelating Agents

Chlorofluorocarbons.(CFCs) ‘

Suspect Polychlorinated Biphenyl (PCBs)

Beryllium

Sealed Sources

Particulates .-

Animal Carcasses

Listed or Characteristic Hazardous Waste -

EXHIBIT §
Prohibited Items

Free Liquids

Etiological Agents”

Reéctive Metals

_ Chemically Incompatible Materials

Explosives -

Pyrophorics

Pressurized or Compressed Gases, Gas Cylinders (Unless Permanently
' Vented)

Unidentified, Uncharacterized or Poorly Characterized Waste

929
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EXHIBIT 9
GTS Compactibles - . | |
ACCEPTABLE ITEMS FOR COMPACTION
| PAPER: Towels, Cardboard, Sheet/Sheaf . . ]
PLASTIC: - Bags, Sheeting, Herculxte Bubblehoods, Bottles, PVC Pipe < 24” Long, Formed
Pieces < 6” Th1ck
CLOTH:  Towels; Rags, Clothing, Masslinn n K |
LEATHER: . Shoes Boots, Gloves, Strips, Belts '
RUBBER: - Shoes, Boots, Gloves Mats, Hoses Belts
'WOOD: <6"x6" . o | . l
METAL: " . Non-RCRA; <6”x6” Almmnum, Brass Bronze, Copper, Iron, Steel, Galvamzed I
‘ ) Tin
MISC: | Fxberglass Insulation, Ceiling Panels, etc.
o Floor Sweepings Contammg Materials Listed In All Categones Above

UNACCEPTABLE ITEMS FOR COMPACTION

RCRA/TSCA Materials

Asbestos Containing Material

Liquids/W et Materials

Qils/Grease/Qily Material

Soil/Concrete/Firebrick/Floor Tile

Chemicals Of Any Kind

Pressurized Containers or Empty Spray Cans

Metal, Wood, Plastic or Rubber Items > 6” Thick |

o |
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EXHIBIT 10

NTS Materials

Low radioisotoﬁic activity waste. - ' Items listed in Exhibits 7 and 8 (except asbestds)
Wood; dirt, concrete; blast grit ) : Particulate waste '
Electrical wire, glass, filters =~ ' Pressurized Containers

: Absorbed non-hazardous liquids (all absorption Mixed waste
will be directed by WM) - .

Asbestos (packaged in asbestos boxes only)

Metal, paper, plastic, cloth

Respirator caftridges
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Zappalec

Material Safety Data Sheet

ZaplLoc MSDS ID: ZT/ZL

v *** Section 1 - Chemical Product and Company ldentification * * * B

Chemical Name: Sodium Polyacrylate, Crosslinked

Zappa Tec, LLC Phone: (888) 369-8704

2000 Pacific Avenue , .

Greensboro, NC 27406 Emergency # (800) 424-9300 CHEMTREC

[ ' *** Saction 2 - Composition / Infformation on Ingredients * * * |
CAS # Component ] Percent
9003-04-7 Sodium polyacrylate >99
Not Available Post Treated- Trade Secret 0

Component Information/Information on Non-Hazardous Components
The components of this product are not reguiated as hazardous under 29CFR and 49 CFR. However, the
manufacturer recognizes the potential for respiratory tract irritation as a result of inhalation of this material as a
respirable dust. See Sections 8, 11, 14, and 15 for further regulatory information.

L "+ Section 3 - Hazards Identification * * * , |

Emergency Overview
Sodium polyacrylate is a white, granular, odorless polymer that yields a gel-like material with the addition of water.
It is insoluble in water and causes extremely slippery conditions when wet. Although not regulated as a hazardous
material, the respirable dust is a potential respiratory tract irritant. The manufacturer recommends an eight-hour
exposure limit of 0.05 mg/m®.

Potential Health Effects: Eyes
Dust may cause burning, drying, itching and other discomfort, resulting in reddenmg of the eyes.

Potential Health Effects: Skin
Exposure to the dust, such as in manufacturing, may aggravate existing skin conditions due to drying effect.

Potential Health Effects: Ingestion
Although not a likely route of entry, tests have shown that polyacrylate absorbents are non-toxic if ingested.
However, as in any instance of non-food consumption, seek medical attention in the event of any adverse
symptoms.

Potential Health Effects: Inhalation
Exposure to respirable dust may cause respiratory tract and lung irritation and may aggravate existing respiratory
conditions.

HMIS Ratings: Health: 1 Fire: 0 Reactivity: 0

Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe * = Chronic hazard

[ *** Section 4 - First Aid Measures *** |

First Aid: Eyes
Immediately flush eyes with plenty of water for at least 15 minutes.
First Aid: Skin
Remove polyacrylate absorbent dust from skin using soap and water.
First Aid: Ingestion
Non-toxic by ingestion. However, if adverse symptoms appear, seek medical attention.

1 0of 5 Issue Date: 09/12/03 Print Date: 9/16/2003
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Material Safety Data Sheet
ZaplLoc MSDS ID: ZT/ZL

First Aid: Inhalation
If inhaled, move fo source of fresh air. Seek medical attention if symptoms persist.

ﬁ — *** Section 5 - Fire Fighting Measures * * . ]

‘ General Fire Hazards
No recognized fire hazards associated with the finished product.

Upper Flammable Limit (UFL): NE
Lower Flammable Limit (LFL): NE
Method Used: None
Flash Point: None
Flammability Classification: None
Hazardous Combustion Products
None known.
Extinguishing Media
Dry chemical, foam, carbon dioxide, water fog. Extremely slippery conditions are created if spilled product comes
in contact with water.
Fire Fighting Equipment/Instructions )
Firefighters should wear full protective clothing including self contained breathing apparatus.

NFPA Ratings: Health: 1 Fire: 0 Reactivity: 0
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe

| *** Section 6 - Accidental Release Measures * * * |

Containment Procedures
Sweep or vacuum material when possible and shovel into a waste container.

Clean-Up:Procedures '
Use caution after contact of product with water as extremely slippery conditions WI“ result. Resxduals may be
flushed with water into the drain for normal wastewater treatment. This is a non-hazardous waste suitable for-
disposal in an approved solid waste landfill.

Evacuation Procedures
None required.

Special Procedures
Avoid respirable dust inhalation during clean-up. Wear appropriate respirator.

1 *** Section 7 - Handling and Storage * * * ]

Handling Procedures

Handle as an eye and respiratory tract irritant.
Storage Procedures

Store in a dry, closed container.

] *** Section 8 - Exposure Controls / Personal Protection *** 1

Exposure Guidelines

A: General Product Information
This product is not regulated as a hazardous material. However, the manufacturer recognlzes the potential for
respiratory tract irritation and recommends an eight hour exposure limit of 0.05 mg/m®.

B: Component Exposure Limits
No information is available.

20of 5 Issue Date: 09/12/03 Print Date: 9/16/2003



Material Safety Data Sheet
A Zaploc MSDS ID: ZT/ZL

Engineering Controls

5929

Provide local exhaust ventilation to maintain worker exposure to less than 0.05 mg/m? over an eight-hour period.

PERSONAL PROTECTIVE EQUIPMENT
Personal Protective Equipment: Eyes/Face
Wear safety glasses with side shields or goggles.
Personal Protective Equipment: Skin
Use impervious gloves when handling the product in the manufacturing environment.
Personal Protective Equipment: Resplratory

Wear respirator with a high efficiency filter if particulate concentrations in the work area exceed 0.05 mg/m® over

an eight-hour period.
Personal Protective Equipment: General

Obey reasonable safety precautions and practice good housekeeping. Wash thoroughly after handling.

P *** Section 9 - Physical & Chemical Properties *** ]
Appearance: White granular powder. . Qdor: None
Physical State: Solid pH: 5.5-6.5 (1% in water)
Vapor Pressure: <10 mm Hg : Vapor Density: NE '
Boiling Point: NE Melting Point: >390 F
Solubility (H20): Not soluble. Specific Gravity: 0.4-0.7 g/ml

Evaporationl Rate: <1.0

| *** Section 10 - Chemical Stability & Reactivity Information ***

Chemical Stability
The product is stable.
Chemical Stability: Conditions to Avoid
None
Incompatibility
None
Hazardous Decomposition
None known.
Hazardous Polymerization
Will not occur.

| *** Saction 11 - Toxicological Information ***

Acute and Chronic Toxicity
A: General Product Information
' Acute inhalation of respirable dust may cause irritation of the upper resplratory tract and lungs.
B: Acute Toxicity-LD50/1.C50
Sodium polyacrylate (9003-04-7)
LD50: Oral LD50 Rat: 40 gm/kg

Carcinogenicity

Component Carcinogenicity
No information is available.

30of 5 Issue Date: 09/12/03 Print Date:
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Material Safety Data Sheet
ZaplLoc MSDS ID: ZT/ZL

Chronic Toxicity
Chronic inhalation exposure to rats for a lifetime (two years) using sodium polyacrylate that had been micronized
toa resplrable particle S|ze (less than 10 mxcrons) produced non—spemﬁc inflammation and chronic lung injury at
0.2 mg/m® and 0.8 mg/m°. Also, at 0.8 mg/m®, tumors were seen in some test animals. In the absence of chronic
inflammation, tumors are not expected. There were no adverse effects detected at 0.05 mg/m?®.

Mutagenicity
Sodium polyacrylate had no effect in mutagenicity tests.

] *** Section 12 - Ecological Information * * * |

Ecotoxicity
A: General Product Information
Composted polyacrylate absorbents are nontoxic to aquatic or terrestrial organisms at predicted exposure levels
from current application rates.
B: Component Analysis - Ecotoxicity - Aquatic Toxicity
 No information available,
Environmental Fate ] _
Polyacrylate absorbents are relatively inert in aerobic and anaerobic conditions. They are immobile in tandfills and
-soil systems (>90% retention), with the mobile-fraction showing biodegradability. They are also compatible with
incineration of municipal solid waste. Incidental down-the-drain disposal of small quantities of polyacrylic
absorbents will not affect the performance of wastewater treatment systems.

L *** Saction 13 - Disposal Considerations *** |

US EPA Waste Number & Descriptions
A: General Product Information

This product is a non-hazardous waste material suitable for approved solid waste landfills.
B: Component Waste Numbers

No EPA Waste Numbers are applicable for this product's components.
DisposaliInstructions

Dispose of in accordance with Local, State and Federal regulations.

N ' * ** Section 14 - Transportation Information * * * _ 1

International Transportation Regulations
This product is not transport regulated.

" : * ** Section 15 - Regulatory Information *** 1

US Federal Regulations
A: General Product Information
This product is not Federally regulated as a hazardous material.
B: Clean Air Act
No information is available.
C: Component Analysis
No information is available.

. : .
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ZaplLoc MSDS ID: ZT/ZL

D: Food & Drug Administration
CFR references for the FDA regulated components in this product are listed.
Sodium polyacrylate (9003-04-7)
Direct Food 173.73, 173.310
Additives:
Indirect Food 175.105
Additives:

State Regulations
A: General Product Information
This product is not regulated by any State as a hazardous material.
B: Component Analysis - State
None of this product's components are listed on the state lists from CA, FL, MA, MN, NJ, or PA.
Component Analysis - WHMIS IDL
No components are listed in the WHMIS IDL.
Component Analysis - Inventory

Component CAS # : TSCA CAN EEC
Sodium polyacrylate 9003-04-7 Yes DSL No
| - *** Saction 16 - Other Information *** ]

Other Information

The information herein is presented in good faith and believed to be accurate as of the effective date given.
However, no warranty, expressed or implied, is given. It is the buyer's responsibility to ensure that its activities

comply with Federal, State or provincial, and local laws.

Key/Legend

Contact: Product Compliance Officer
Contact Phone: (888) 369-8704

50of 5 Issue Date: 09/12/03
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SELECTION DATA "
- q&ne'n’xc'ﬁbe: Watér-bérn._e'i/ir-'ny!.".' L

. GENERAL PROPERTIES:
décontamination. coating.

-Cavily grade, sirppabls,
) Applled over a conlaminated
surface, ALARA 1146 CAVITY DECON aftracts and binds

. §urlace contaminants: Thae. ¢oating migrates inta micro-

2 )

L]

“o . Immobilization of surtace contamination
q

5

<

. RECOMMENDED USES;

. ¥oids of the surface to contacl contaminants. - Uport cure, -
. ihe product mechanically foeks tha conlarninants into” &
" polymer matrix. Removai of the film decontaminates the

substrate and produces a salid waste. L

High decanlaminafion factors
Rapid application and removal
. Reduced waste volumes

.Reduction of surface contamination-

YOG (valatils Organle Centent) compliant * - L
Chemical. compogition  compatible- with - prmary
fomponents. : .

[+« ~+Uged for over 15 years In reactor cavlties warldwide

cavitles during refyeling outages. = Manufactured  in
compliance with ANS| N101.4 and ASTM D2843, .

NOT RECOMMENDED FQR: |mmaraion sarvice. a
TYPICAL CHEMICAL RESISTANCE:

. BT 3 . . .

Acids . .NR .- L NR .
< Alkalles Good. . @oed -
. Solvenls . Good Gaod

Salt . . Goed . Good |

Water T Good + Good

" AUARA 1148 CAVITY DEGON

N'ﬁ - Nal'Raeémmendad,

" TEMPERATURE RESISTANCE: (Nondmricrdlon)

Conlinueus: - 00°F (37°C)
Non-Conllnuous; . 120°F (49°C)

| SUBSTRATES:. Gontaminefed urfacss, .

SPECIF!CAT!CN DATA ... .. .. - Represantalve oF Carboling Customar Service Depadment.

‘THEORETICAL 8OLIOS BONTENT OF MIXED MATERIAL: .

-+ By Volurng
*41% 2 2%

VOLATILE ORGANIC CONTENT (voCy: -+ |
Az supplied: 0.12 fbe/gal (14 g/) S

+ June 97 Replaces May gs * .
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For dacortamination of reactor.

" . Legchable Nitritae

CARBOLINE TECH SERV No.Ud67 Fp. 7 82
product datu snegy. 7

. -,

ALARA™ 1148 505 g

“ CAVITY DECON-

. RECOMMENDED DRY FILM THICKNESS PER COAT:
12-30 mils (300.760 microns) '

Siridpablity 18 i thickness degendant. Cow fim thickness : -
will cause _lelcut{tj, In rémoving film. Film thickness above -2
the tecommendad maximum will causs siower dry limes. . .

THEORETICAL COVERAGE PER GALLON: *
. 658 mil sq; {1, (18.1 §9. mA al 25 microns) - T T .o
26 sq. H. al 25 mlis (0.8 sq. mA at 62§ mic.rops)_ .

. Mixing and applicalion tosses wil vary and must b laken -
Into consideration when estimaling jobrequiremaenis.

" FIRE DATA [ASTM E-64) @ 20-30 MILS:
20 (tlamg), 25 (tust), 25 (smoke) © . T )
"CHARCOAL FILTER: 58.5% afficlency akar 2.hours '@ 40 -
FPM face loading (mathyl iedide) : : o

" DECONTAMINATION' FACTOR: 50100 (varles’ with

~ substrate) .

* -CHEMICA(: COMPOSITION: - .
Total Halogens . Less than 8Q ppm
Leschable Chloddes - Less than 80 pom.
Total Fluerides Less than 3 ppm
- Total Suftur . Leas than 40 ppm
Total Nitrates ;. Lezs than 120 ppm -
Leachabia Nitratea . Lees than .10 ppm”
Total Nitrlles . - Less than 10 ppm
.. Lezsthan 2 ppm —
‘Chelaling Agems -, Lessthan .01% by waight - ..

STORAGE CONDITIONS: * Stors indoors, |

- . - .DONOTFREEZE ™ *- - .
- Temparature: 40-90°F (4-32°C) Humidity: 0-90%

SHELF l;!FE: 12 montha when ‘stored lidaars at 75°F
(24°C) L . . .
' COLORS: Yellow Qsoq only _' ; o

. 'ORDERING INFORMATION - -

Prices may be cbilinad Arom your Oarboline Sales

< APPROXIMATE SHIPPING WEIGHT:

* ALARA 1146 CAVITY.DECON 941bs. | 47.81bs. -
< a0 (43kg) © (@1.5kg)
FLASH PQINT: (Setaflash) el
* ALARA 1146 CAVITY DECON . 2200°F - (9a%C)

. r

of Insuaney u‘w‘m IRt 19 Thanpe wWinovi.oror AQTeE.” Uter must mua,t':xl«‘m

R ..t R



By £ 19936 3ITAHAZSSENTRY 304797093 CARBOLINE TECH SERV Ho 0467 . § 09
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o cansonng Cd. MATERTAL SAFETY DATA SHEET . PAGE 1 eof 3 -
"SECTION'I - PRODUCT: ALARA 1146 STRIPPABLE COATING (S3035INL]
- Date: 05/28/98 Réplacea 13/28/95. '
T cazﬁranc TRANSPORTATION EMERGENCY BHONE NO. | 800-424-9300 .

PITTBBURGH POYSON CONTROL CENTER HEALTH EMERGENCY NO.s 412- 661 6669
SECTION II - HAZARDOUS INGREDIENTS : EXFOSURE LIMITS S

'.-—------—-—-------Qq-‘---- LT ot v v b hadankate Do T 1

*. CHEWICAL WaME A Em @ T oy

ARDOUS INGREDIBNTS . ADDITIONAL DATA _
CHEMICAL NA .- (F) (G);.
TABLB (4) CAS NUMBBR (E) LESS THAN WT {C) TLVaTWA (D) STBL (E) CBILING (F)
TOXICITY DATA (LDSO/Rcute,LCSO/Rcute) (G) SARA 302/8ARA 313/ SARA 311-312 -
CATEGORIES/CERCLA. ~NE = not aestablished,  NR = not tequired, NO = no. Color-
Plgment Mixture may contain Iron Oxides Titanium Dioxide) - Carbén Black,

i 'l"_ and ‘other particulates not otharwiae tegulatad in ua:ying amounha depending -
‘Qn colot af product. X

WHMIS CLASSIFICATION Not WHMIS Regulated

;HMIS/NFPA CLASSIFICATION: HEALTH 0, FLAMMABILITY 1, REAC&IVITY o,
Paasonan Paowzcwxou CODE a, NFPA FIRE FIGHTING PHASE 0 o

¢ }'.. (sxcrxou IIT - PHYSICAL DATA:

S -
-....-.----.-.._.——-—- -—H-q-ﬂw--n----- el T R 2 2 Ty 'u‘--q- Wt -—.q._-..-- o o - - -..--.—---“—

BOILING RANGE:. N/A. VAPOR DENSITY: N/A EVAPORATION RATE: N/A VOLATILE BY
WEIGHT %4 1, VOLATILE BY VOLUME. - 58 %. PRGDUCT wT/GALa 8.9 LBS/U,s.GAL,
1 07 p gr. - N A ’

-~
.

SECTION Iv - FIRB AND EXPLOSION HAZARD DATA!

. -an--_-ﬁuap -------- -n----—-----q-.----qﬁ\.{ ---------- -.n— e

FLAMMAB}LITY CLASSIFICATION« FLASH‘POINT: 206 P(96C) (Setaflash) LEL: N/A
UBL:" N,

OSHA-COMBUSTIBLE LIQUID/OSHA/CLASS/IIIB DOT-PAINT. NOT REGULATED, CANADIAN '
_ TDGA1 NQT REGULATE ' S

" EXTINGUISHING MEDTA| Dty Chemical,. Foa, Carbion Dioxide, Water Fog. ..
mmmmmmmmmMmamm o RN

.+ SECTION V ~ HEALTH HAZARD DATA: . T

-—.-----t- ----- -u—---w..-_--n-u----— ~---— -----q“

. .
LT ---.‘“.---_--- o om e

" INHALATION: ove:exposura will be irricating ko’ mucous membranes. . - .

" .CONTACT: May cause aye irritation. May cause skin irritation, . . - .

. MEDICAL CONDITIONS .PRONE T0O "AGGRAVATION BY EXPOSURE: If. you have a condition o

. €hat. could ba. aggravated by exposure to duat or organic vapors: see a B :
phyeician prior to usa. N -

PRIMARY ROUTE(S) OF BNTRY: - Inhalation. Dermal Ingeetien. . ‘

EMERGENCY FIRST AID PROCEDURES' When exposed always get medical attention-,

" EYE CONTACT: - Flush with water fsr 15 mindtes.-

~s. " BKIN CONTACT: Wash with soap &and water. -Remove contaminated clothing and
; 3"- ‘clean before reuge: . :
NN INHALAEIONt Remove to.ﬁ:eah ait. Provide oxygen if breathing is dszicult.

:'R?éi°fe3.7ihe'M€i.'5.-.9:07AM ','-.‘_i,. L ..'1f': -
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.. cAesorng CO.-MATERIAL SAFETY DATA SHEmy .. PAGE 2'of 3

PRODUCT : ‘ALARA 1146 STRIPPABLE
T .Date: ‘95[28/98

< Use artificlal’
. IF SWALLOWED)

‘aompoynds., -

SECTION VI --g

M 1".----0----—..“

coating. 1If g
. to- g or cura.
- material may th

"+ RESPIRATORY PRy

- SECTION VIII - SAFE HANDLIN

o T e vt e u-----n---noq---‘--

respiration {f not Sreaﬁﬁihg;

DO-NOT"INDUCE VOMITING!
-'SECTION VI » REACTIVITY DATA: .

L T T S A 0 ey e e e

—w---——--u-----‘---.-q.

‘ STABILif¥: This product {s st
. HAZARDOUS POLYMERIZATION:
- HAZARDOUS DECOMPQS3

able under no
Will not oe
ITION FRODUCTS:

. ." CONDITIONS 0 AVOID;...NoNg
INCOMPATIBILITY:  Nowg -

R

PILL OR-LEAK PROCHDURES: ™ .

B D St iy e g T et o o it o e 0 e

* S1EPG" 10 -BE TAKEN IN CASE OF Sp
leak or spill occurs ¢

~ The material p
en. be strippgd a

TECTION: Use wi

-SKIN AND EYE PROTECTION: Recom

and aye contact

.. HYGIENIC FRACTI

' using toilet fa

v

...... --;—-q-&

COATING . © "(530381NL)
_ Replaces 12728795 :

Get medical attention,

! Alvays get medical attentien..

---—-----u—.--—_—-—-.----—_—

mal"étokage conditions,.

eur under normal conditions. - . . -
Carbbq ronoxide and unidentified organic

-

- . .
TN Sy e 0 N 0 0t et ) 4 s s e e w e S

ILLs This product- is 8 designed strippable -

ontain the material. -Allew the material

resents ‘no fire hazard or health hazard. ' The - -
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'MI‘TEHIAL SAFETY DATA SHEET U.S. DEPARTMENT OF u&o%g 29

May be used to comply with OSHA's
Hazayd Cormunication Standard, 29 CFR
1910.1200. Standard must be consulted

Occupational Safety and Health Administration -
(Non-Mandatory Form)
Form Approved -

for specific requirements. OMB No. 1218-0072
IDENTITY (As used on label and list) Note: Blank spaces are not permitted. If any item is not applicable, or no
N990 Petrobond (N) . (TI' ade Secret) - _ Information is avatlable, the space must be marked to
‘indicate that. . -
Section | _ :
Manufacturer's Name . Emergency Telephone Number
NOCHAR, INC. (317) 613-3046

Address (Number, Street, City, State and ZIP Code) )
- 8650 COMMERCE PARK PLACE SUITE K

Telephone Number for information

FAX: (317} 513-3052

INDIANAPOLIS, INDIANA 46268 -

' Date Prepared

" Sectian Il -

Hazardous Ingredients/ldentity Information )

_ATIGIIST 28 2002

Hazardous Components (Specific Chemical Identity: Common Name(s)

OSHA PEL ACGIH TLV Other Limits Rccommended % (oétional) i

ALIPHATIC HYDROCARBON - ND ND " 30-35%
CHEMICAL NAME NAPHTHA CAS % 64742 - 47 -8

Section Il - PhysncallChemlcal Characteristics

Boiling Point ’ 316 FTO351 F . Specific Gravity #H,0=1) 0.5015 24 degrees C
Vapor Pressure (mm Hg.) 33at66 F . Melting Point N/A '
Vapor Density (AIR=1) >1 ' ' Evaporatxon Rate (Butyl Acetate =1 - N/A

Appearance and Odor  Sdlid, Generally Granular ,Slight

Solubility in Water ND
' i Hydrocarbon Odor

Section IV - Fire and Explosion Hazard Data

‘Flash Point (Method Used) >200 F ASTM D-92 Flammable Limits °

N/A LEL N/A UEL

Extinguishing Media

Water Fog, Foam, Dry Chemical, CO2

" Special Fire Fighting Procedures - See Section V11 and Section V111

Unusual Fire and Explosion Hazards

NONE KNOWN

Section V - Reactivity Data

Stability” - Unstable
Stable X

Conditions to Avoid Extreme heat (>420 F ), Open Flame

Incompatxblhtv Qlaterials to Aveidy  STRONG OXIDIZERS

Hazardous Decomposition or Byproducts C0O,CO2 MAY PRODUCE ACROLEIN, ACIDS KETONE,
ALDEHYDES, TREAT COMBUSTION PRODUCTS AS TOXIC

Hazardous

May Occur Con'ditions. to Avoid
Polymerization Will Not Occur X N/A
- Section VI - Health Hazard Data .
Route(s) of Entry: ‘Inhalation X  Skin X Ingestion X
Health Hazards (dcute and Chronic). ,
ACUTE NO )
CHRONIC NO
EYES:

Direct eye contact may cause irritation, redness, and pain. In case of eye contact, resove contact lenses and
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1mm‘ed1ate1y ﬂush eyes with larce amounts of water for at least 15 minutes holding eyelids apart to ensure flushing of
the entire eye surface. Seek medical attention

SKIN: :
Skin exposure may irritate and cause dermatms In case of skin contact immediately flush with large amounts of -
water, use §0ap if available. ,

Inhalation:
Avoid Inhalation, may cause headache, and dizziness. Remove. individual to well ventﬂated area. .

Ingesnon ‘
If ingested, do not induce voxmtmg, seek immediate med1ca1 attention.

Carcinogenicity: g NO NTP? JARC Monographs? OSHA Regulated? _NO

Section VIl - Precautions for. Safe Handling and Use

Steps to Be Tiken in Case Material is Released or Spilled
RECOVER SOLID WITH BROOM, SHOVEL OR VACUUM AVOID GENERATING DUST CLOUDS PUT
RECOVERED MATERIAL IN CONTAINERS FOR RECLAMATION OR DISPOSAL. -

Waste Disposal Method ‘
FOLLOW FEDERAL STATE AND LOCAL REGULATIONS WHEN USED AS ABSOR.BENT FOLLOW
REGULATIONS FOR ABSORBED MATERIAL.

Precautxons to Be Taken in Handlmc and Stormﬂ

PRODUCT CAN. POSSIBLY ACCUMULATE STATIC CHARGES THRU EXCESSIVE HANDLING

{

Other Precautions . '
AVOID BREATHING VAPORS FROM. HEATED PRODUCT
Section.VIill - Control Measures =

Respiratory Protection (Specify Type) USE OSHA APPROVED RESPIRATOR IF NOT IN WELL VENTILATED AREA °
Ventilation Local Exhaust X . ‘ Special IF USED IN A CONFINED SPACE, OR PRODU(_T
. IS HEATED, USE MECHANICAL VENTILATION )

Mechamcal (General) X

Protectxve Gloves CHEMICAL RESISTANT _ E.ye Protection SAFETY GLASSES OR GOGGLES

Other Protective Clothing or Equipment LONG SLEEVES I ‘

Work/Hygienic Practice NORMAL HYGIENE PRACTICES SHOULD BE FOLLOWED, WASH HANDS ETC AFTER
~ HANDLING.

DISCLAIMER:

The information contained herein is based on the data available to us and is believed to be correct. However, the manufacturer makes no warranty,
expressed or implied regarding the accuracy of this data or the resulis to be obtained from the use thereof, and assumes no -esponsibility for injury
Jom the use of the product described herein. The manufacturer assiumes no Ilabxluy Jor mcxdental consequential or direct damage of any manner
or kind, regardless of cause, including neg gligence.

HMIS HAZARD RATING '
HEALTH 1

FLAMMABILITY 1
REACTIVITY 0
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L | aes MATERIAL SAFETY DATASHEET
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Sealed Air Corporation
Engineered Products Diviston Page 1 of 6

S P F?'ﬂ" ac k Y)f\ e K | Iés'ued‘ 1/2002
EMERGENCY NUMBERS: ' '
Sealed Air Corporation: (203) 791-3500 For emergency and general mformanon
8:30am-5: 00pm, (Eastern Time), Monday-Friday

CHEMTREC (800) 424-9300 For Chemical Emergency spill, leak, fire, exposure or accident
- 24 hours

SECTION 1.- PRODUCT AND COMPANY IDENTIFICATION

Product Name: INSTAPAK® COMPONENT A"
Chemical Name: - Polymethylene Polyphenylisocyanate
Trade Name: " Polymeric MDI .

Chemical Family: “ Aromatic Isocyanates

Chemical Formula: . Not Available

ISECTION 2 - COMPOSITION I INFORMATION ON INGREDIENTS

Hazardous Components:; - CAS No. Wt.% OSHA-PEL ~ ACGIH-TLV
Polymeri¢ Diphenylmethane Diisocyanate 9016-87-9 100 Not Listed Not Listed
{polymeric MDI or PMDI) ‘ :

Contains: . T L

4 4"Diphenylmethane dnsocyanate ' 101-68-8 , © 0.02 ppm 0.005 ppm

© (4,4-MDI; approx. 45%) - : - (Ceﬂmg) (TWA)

Other MDI isomers and oligomers Not Listed Not Listed Not Listed”

This product is classified as'hs;axdous under OSHA Hazard Communication Standard (29 CFR 1910.1200).

SECTION 3 - HAZARDS IDENTIFICATION . . .

EMERGENCY OVERVIEW

" Health Hazards: Irritating to eyes, respiratory system and skin. Repeated inhalation of aerosols at levels above the
occupational exposure limit could cause respiratory sensitization and risk of serious damage to respiratory system.

. The onset of the respiratory symptoms may be delayed for several hours after exposure. A hyper-reactive response
to even minimal concentrations of MDI may develop in sensitized persons. Sensitized persons should not be
exposed to any mixture containing unreacted MDI. .

Physical Hazards: ‘Reacts slowly with water to produce carbon dioxide that may rupture closed containers. This
reaction accelerates at higher temperatures.

Appearance: Dark brown liquid.

Odor: Slightly aromatic (musty).

Note: Read the entire MSDS for a more thoréugh evaluation of the haiard information on this product.

This iriformation is furnished without warranty, exprcsscd or unplxed, except that it is accurate to the best knowledge of Sealed Air Corporanon. The data on this
sheet relates to the Speclﬁc material designated herein. Kaaled Air Carmnaratinn nceimas na lagel camman ittt »



229 -

32 . R 5929

I-A
Sealed Air Corporation
Engineered Products Division .. Page2 of 6

10 Old Sherman Tripk., Danbury, CT 06810 ) © ' Issued 1/2002
(203) 794-3500 Fax: (203) 791-3618 ' .

SECTION 4 - FIRST AID MEASURES '

Inhalatxon Remove patient. from further exposure and obtain medical attention. Treatment is symptomahc for
primary irritation or difficulty in breathing. If breathing is labored, qualified personnel should administer oxygen.
Apply artificial respiration if breathing has ceased or shows signs of failing. Asthmatic-like symptoms 1f :

' mamfested may develop nnmedxately, or be delayed for up to several hours.

- Skin Contact: Remove contammated clothing. Immedlately wash affected area thoroughly.with soap and water.

. Some organic materials such as com oil or propylene glycol are effective in decontaminating MDI from the skin
when applied immediately. Contaminated clothing should be thoroughly cleaned before reuse. If irritation, redness,
ora buming sensaﬁon develops and persists, obtain medical advice. - -

Eye Contact Immedlately flush eyes with copious amounts of water for a minimum of 15 minutes, holding lids
. open with fingers. If irritation pers1sts repeat ﬂushmg Refer mdeual toa physman for umnechate follow-up

Inge stion: Do NOT induce vomiting,. Provided the patient is conscious, wash mouth out with water then give I or 2
glasses of water to drink. ‘Refer person to med1cal personnel for immediate attention.

Note to Physicians: Symptomatw and supportive therapy as needed. Followmg severe exposure medxcal follow-
up should be monitored for at least 48 hours.

~ [SECTION 5 - FIRE FIGHTING MEASURES

Flash Point. 390°F (199°C) [Pensky-Martens Closed Cup]

Flammable Limits (lower): Not available
lammable Limits (upper): Not available

Extmgg_}smng Media: Water, carbon dxox1de (COZ) dry chemical, or appropnate foam If water is used, large
quantities are required. Reaction between water and hot isocyanate may be vigorous. Contain run-off water with
temporary barriers. .

Fire Fighting Ptocedures As appropriate for surroundmg matenals/equlpment

'Flre and Egplosmn Hazards: Containers may burst under intense heat. Due to reaction w1th water, a hazardous
build-up of pressure could result if contammated containers are re-sealed.

Fire Fighting Protective memment Fxreﬁ;xhters must wear self-contained breathing apparatus and full protective
clothing (Bunker gear)

NFPA Hazard Code: Health: 2
Flammability: 1
Reactivity: <l

Special Hazard: None

This information is ﬁmushed without warranty, expreséed or implied, except that it is accurate to the best knowledge of Sealed Air Corporation. The data on this
sheet relates to the specific material designated herein, Sealed Air Corporation assumes no legal resnansihility far 11ea ar calinens simne $honn dasa
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Sealed Air Corporation - : ;‘A 3 of 6
Engineered Products Division ) age s o
10 Old Sherman Tnpk., Danbury, CT 08810 . ' . . . Issued 1 /2002

{203) 781-3500 Pax: (203) 791-3018

SECTION 6 - ACCIDENTAL RELEASE MEASURES

Evacuate area surrounding the sp111 and prevent ﬁ1rther spillage, leakage or entry into drains. Eye and skin
protection should be worn during spill cleanup and ventilation maintained. If the potential for airborne
concentrations' of MDI above the PEL exists, then respiratory protection should be worn. Contain and cover spill
with loose absorbent (earth, sand, sawdust or other absorbent material), or absorbent pillows, pads or socks.
Collect absorbed matenal in open containers or plastic bags, and treat with deactivating solution (90% water, 8%
concentrated ammonia, 2% detergent). Allow to stand uncovered for 48-72 hours to permit carbon dioxide to
escape and solidification to occur. Wash spill area with deactivating solution and let stand for 30 minutes or
longer. Dispose of absorbed and rieutralized material properly :

SECTION 7 - HANDLING AND STORAGE

.Storage Temperature! Min. 50°F (10°C) Max 100°F (38°C)

Aver@ge Shelf LlfC 12 months (when stored in original, unopened, sealed contamers)

Special Sensztmg Reacts with moisture to produce carbon dioxide gas.

Precautions to be Taken in | Handling and Storage: Do not store product contamers uncovered outdoors. Do not
reseal containers unless it is certain that no moisture contamination has occurred Do not breathe vapors or allow -
skin contact. .

SECTION 8 - EXPOSURE CONTROLS / ‘PERSONAL PROTECTION

Exposure Limits: OSHA-PEL: 4 4'—D1phenyhnetbane diisocyanate; Ceﬂmg 0.02 ppm

ACGIH—TLV 4 4'-D1phenyhnethane dusocyanate TWA = 0.005 ppm
HMIS Hazard Code: Health 2*
Flammability 1
Reactivity 1 ; ' -
PPE B (Personal Protective Equipment) (B= safety glasses and gloves)

*indicates a chronic hezard

Exposure Guidelines: Medical supervision of employees who come into ‘contact with respiratory sensitizers is
recommended. Persons with asthmatic-type conditions, clironic bronchitis, other chronic respiratory diseases or
recurrent skin eczema or sensitization should be excluded from working with this product. Once a person is
sensitized, no further exposure to the material that caused the sensitization should be permitted.

Respiratory Protection: Due to the low vapor pressure of this material, the PEL is not likely to be exceeded under
normal conditions. If the material is heated or spilled in a confined area, respiratory protection should be worn. An
approved air purifying respirator equipped with an organic vapor cartridge and a HEPA (P100) particulate filter
may be used when an appropriate cartridge change-out schedule has been developed in accordance with the OSHA

- respiratory protection standard (29 CFR 1910.134). Where concentrations exceed the level for which an air-
purifying respirator is effective, use a positive pressure, supplied air respirator.

Eye Protection: ' Safety glasses with side shields or goggles. -

This information is fumnished without warranty, expressed or implied, except that it is accurate to the best knowledge of Sealed Air Corpormon. The data on this
sheet relates to the specific material designated herein. Sealed Air Corporation assumes no legal resnaneihilifes fiam nna an =alicman simam dloman doie
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Sealed Air Corporation . Pase 4 of §
Engineered Products Divislon - age 4o
(2050 751-3500 Fa: 00 ToT 3810 : _ ‘ Issued 1/2002

SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION (continued) .

Protective Clothing: *Chemical resistant buty} rubber, nitrile rpbbér, neoprene, or other suitable protective gloves.

Ventilation: ‘Use local exhaust ventilation if necessary to maintain levels below the PEL. For guidance on

. engineering controls refer to the ACGIH publication “Industrial Ventilation.” .

‘Other: Eyewash station, safety shower and deactivating solution should be available. Refer to the .
"Recommendations for the Safe Use and Handling of Instapak® Foamrin-Place Chemicals" bulletin before handling

_Instapak® cheniicals.

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Liquid ' Boiling Point: 406°F (208°C) o
Color:. Dark brown ' Vapor Pressure: < 10”° mm Hg at 25°C (for Polymeric MDI)
. Odor: Slightly aromatic (musty) Specific Gravity: 1.24 at 25°C S
Vapor Density (Air = 1): 8.5 Bulk Density; 10.3 Ibs/gal
" Molecular Weight: Approx. 350 % Volatile by Volume: Nil :

Melting Point: Not established. Solubility in Water; Not soluble. Reacts slowly to liberate CO, gas.

'SECTION 10 - STABILITY AND REACTIVITY

Stability: Stable under normal conditions. Avoid temperatures above 110°F (43°C) or b_elc?w 40°F (4°C).

Polymerization: May occur at elevated temperatures in the presence of moisture, alkalies, tertiary amines and metal
compounds. ‘ . :

Conditions to Avoid: Contact with moisture and other materiais that contain active hydrogen.

Incompatible Materials: Water, amines, strong bases ar.ld' alcohols. The reaction with water is slow at temperatures
less than 120°F (49°C) but is accelerated at higher temperatures.

Hazardous Decomposition Products: Highly unlikely under normal industrial use.. Exposure to fire or extreme heat
may generate oxides of carbon, oxides of nitrogen, and traces of hydrogen cyanide.

SECTION 11 - TOXICOLOGICAL INFORMATION

Polymeric MDI: LD, Oral:. >10000 mg/kg (rat)
LD,, Dermal: >5000 mg/kg (rabbit) .
LC,, Inhalation: - 370 - 490 mg/m’/4 hours (rat) for an aerosol of polymeric MDI

Primary Route(s) .of Exposure: - Skin contact from liquid..Inhalation. However, due to the low vapor pressure,
overexposure is not expected under normal conditions unless material is beated or used in a poorly ventilated area.

Inhalation: This product is a respiratory irritant and potential respiratory sensitizer. Inhalation of vapor or aerasol

at levels above the occupational exposure limit can cause respiratory sensitization. Symptoms may include
“irritation to the eyes, nose, throat, and lungs, possibly combined with dryness of the throat, tightness of chest and

difficulty in breathing. The onset of respiratory symptoms may be delayed for several hours afier exposure.

This information is furmnished without warranty, expressed or implied, except that it is accurate to the best knowledge of Sealed Air Corporation. The data on this
sheet relates to the specific material designated herein. Sealed Air Corporation assumes no lepal resnaneihilifv far nes ar ralianes nnan thaea data
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Sealed Air Corporation
- —— Page 5 of 6
Engineered Products' Division -
10 Od Sherman Topk.. Danbury, CT 08810 Tssued 1/2002

{203) 7691-3500 Fax: (203) 791-3018

|SECTION 11 - TOXICOLOGICAL INFORMATION (continued)

A hyper-reactive response to even minimal concentrations of MDI may develop in sensitized persons. Sensitized
persons should be removed from any further exposure. Persons with asthma-type conditions or other chronic
respiratory diseases should be excluded from working with MDI. Like many other non-specific asthmatic .
responses, there are reports that a sensitized iridividual can experience symptoms upon exposure to dust, cold air or
other irritants.. In a single evaluation of 5 men occupationally exposed to MDI and hydrocarbon solvent vapors
under conditions where adequate ventllauon or other safety precautions were not used, neuropsychologlc findings
were attributed to MDL,

* Skin Contact: May cause irritation or rash. Can cause skin discoloration. Repeated and/or prolonged contact may

result in skin sensitization. Individuals who have skin sensitization can develop syraptoms (e.g., reddening swelling,
rash) from contact-with liquid or vapors. There is limited evidence from laboratory tests that skin coritact may play
a role in respiratory sensmzatlon This data reinforceg the need to prevent dlrect skin contact and the nnportance of .
protecuve gloves. :

Eye Contact: Liquid can cause eye irritation, tearing, reddening and swellmg Permanent comeal i m_)ury is unlikely.
Exposure to MDI vapors in excess of 0.02 ppm may cause irritation. .

Ingestion: Ingestion is unlikely. Based on the acute oral LDs, this product is considered practically non-toxic by =

" ‘ingestion. Ingestion can cause.irritation and corrosive action in the mouth, stomach and digestive tract.

Chronic Effects; A study was conducted where groups of rats were exposed for 6 hours/day, 5 days/week for- a
Tifetime to atmospheres of respirable polymeric MDI aerosol either at concentrations of 0, 0.2, 1, or 6 mg/m’

(which corresponds to MDI levels equal to the OSHA-PEL 5 times the OSHA-PEL and 30 tlmes the OSHA-PEL).
No adverse effects were observed at 0.2 mg/m® concentrations: At the 1'mg/m> concentration, minimal nasal and
lung irritant effects were seen. Only at the top concentration (6 mg/m®) was there an increased incidence of benign
tumor of the lung (adenoma) and one malignant tumor (adenocarcinoma). MDI administration to rats in this study
did not change the distribution and incidence of tumors from those seen in control animals. The increased incidence

- of lung tumors is associated with prolonged respiratory irritation and the concurrent accumulation of yellow

material in the lung. In the absence of prolonged exposurg to high concentratlons leadmg to chromc irritation and
lung damage, it is highly unlikely that tumor formation will occur.

Carcmggemcfcv The mgredlents of this product (>0.1%) are not classﬁed as carcinogenic by ACGIH or IARC,
not regulated as carcmogens by OSHA and not listed as carcmogens by NTP.:

Mutagenicity: There is no substantial ev1dence of mutagemc potential.

Reproductive Eﬁ‘ects No adverse reproductive effects are anticipated.

Teratogenicity and Fetotoxicity: No birth defects were seen in two independent animal (rat) studies. Fetotomcrcy
was observed at doses that were extremely toxic (mcludmg lethal) to the mother The dose that produced this effect

1.2 ppmy) is 60 times higher than the OSHA-PEL. Fetotoxicity was not observed at doses that were not maternally
tox1c The doses used in these studies were maximal, respirable concentrations well in excess of the defined

occupational exposure limits.

SECTION 12 - ECOLOGICAL INFORMATION'

Envxromnental Fate and Distribution: It is unlikely that significant environmental exposure in the air or water wﬂl
arise, based on consideration of the production and use of the substance

-

This information i$ furnished without warranty, expressed or implied, except that it is accurate to the best knowledge of Sealed Air Corporation.. The data on this
sheet relates to the specific material designated herein. Sealed Air Corporation assumes no legal responsibility for use or reliance upon these data.
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Sealed Air Corporation - Page 6 of 6

Engineered Products Division : ’
10 oxg Sheman Tapk.. Danbury, CT 06810 ) . Issued 1/2002

{203) 791-3500 Fax:{203) 791-3618

‘SECTION 12 - ECOLOGICAL INFORMATION (continued)

Persistence and Degradation; Immiscible with water, but wﬁl react with water to produce carbon dioxide, and inert
and non-biodegradable solids. ' .

Aquatic Toxicity: . ' . , '
LCsp: . >1000 mg/1 (Zebra fish) At the highest level of 1000 mg/l, there were no deaths.
ECs (24 hour): >1000 mg/1 (Daphnea magna) '
ECs: . >100mg/l (E.Coli) . - .-

SECTION 13 - DISPOSAL CONSIDERATIONS

Incinerate or dispose of in accordance with existing federal, state and local environmental control regulations. This
material is not a hazardous waste under RCRA 40 CFR 261 when disposed of in its purchased form. Small
quantities should be treated with deactivation solution outlined in Section 6. Refer to the "Recommendations for the
Safe Use and Handling of Instapak® Foam-in-Place Chemicals" bulletin for additional information concerning
disposal of wastes and empty containers. Chemical waste, regardless of quantity, should never bé poured into
drams, sewers or waterways. :

SECTION 14 - TRANSPORT INFORMATION °

DO’}l":‘ Single containers less than 5,000 pounds are not regulated.
IMO: Not regulated.
- IATA/ICAQ Class: Not-regulated.

Reportable Quantity (RQ): 5,000 Ibs. for Methylene diphenyl diisocyanate (4,4’3\/11)1), CAS #101-68-8 (~ 45% of
product). - : ' . |

SECTION 15 - REGULATORY INFORMATION

TSCA Status: All ingredients are listed or are not required to be listed.
CERCLA Status: Discarded product is not a-hazardous waste under RCRA, 40 CFR 261, when disposed of in its
purchased form. S C

SARA 302 Extremely Hazardous SubStaﬁcgs: None
SARA 311/312 Hazard Catepories: ' Immediate (acute) Health Hazard:
o * .. Delayed (chronic) Health Hazard - - ‘
SARA 313 Listed Ingredients: This product contains the following chemicals subject to reporting requirements:
100% Diisocyanate compounds (Category Code N120). , S

" ISECTION 16 - OTHER INFORMATION

Other Regulations/I egislation which apply to this product: Massachusetts Right-to-Know, New Jersey Right-to-
Know, Pennsylvania Right-to-Know [Methylene bisphenyl isocyanate (4,4’-MDI), CAS#101-68-8].

Section(s) Revised:  Section § — Expésure ‘Controls/ Personal Protection, Sécti_on 11 - Toxicological Information,
Section 16 — Other Information

Printed on recycled paper (50% secondary material, minimum 10% post consumer) using vegetable based inks. .- M-3 Rev. 1/2002.

This information is furnished without warranty, expressed or implied, except that it is accurate to the best knowledge of Sealed Air Corporation. The data on this -
sheet relates to the specific materia] designated herein. Sealed Air Corporation assumes, no legal responsibility for use or reliance upon these data.
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MATERIAL SAFETY DATA SHEET 5929

Sealed Air Corporation - ' : RIG200-B
Engineered Products Division Page 1 of 5

10 OId Sherman Tnpk.. Danbury, CT 08810 | Issued 1/2002
(203) 791-3500 Fax: (203) 761-3618 .

EMERGENCY NUMBERS:

Sealed Air Corporation: (203) 791-3500 For emergenéy and general information
8:30am-5:00pm, (Eastern Time), Monday-Friday
CHEMTREC: (800) 424-9300 For Chemical Emergency spill, leak, ﬁre exposure or acczdent
24 hours

SECTION 1 - PRODUCT AND COMPANY IDENTIFICATION

Product Name: lNSTAPAK® RIGID 200 COMPONENT "B"
Chemical Name: Polyurethane Foam Resm

Trade Name: . Polyol.

Chemical Family: N.A.

Chemical Formula: . - N.A.

SECTION 2 - COMPOSITION / INFORMATION ON INGREDIENTS

Hazardous Components CAS No. Wt % OSHA-PEL ACGIH-TLV

Amine Catalyst Proprietary - <1 . Not Est;biished Not Established .
Glyéerin (mist) 56-81-5 <12 15 mg/m3 (TWA) 10 mg/m3 (TWA)
: - ‘ Total dust |
! : 4 5 mg/m3 (TWA)
Respirable fraction

This product is classified as hazardous under OSHA Hazard Connnunication'Standard (29 CFR 1910.1200).

SECTION 3 - HAZARDS IDENTIFICATION

. , EMERGENCY OQVERVIEW
Health Hazards: Irritating to eyes .an& skin. Inhalation may result in irritation.
Physical Hazards: No immediate hazard. '
App. earance: Clear, straw.

Odor: Slight amine.

Note;: Read the.entire MSDS for a more thorough evaluation of the hazard information on this product.

SECTION 4 - FIRST AID MEASURES

Inbalation: Remove patient from further exposure and obtain medical attention. Administer oxygen if necessary.
Skin Contact: Wash area thoroug}ily with soap and water. Launder contaminated clothing before reuse.

Eye Contact: Flush with copious amounts of water for at least 15 minutes, holding Lids open with fingers.
Ingestion: Drink water to dilute and obtain medical gttention. : .

Note to Physicians: 'Symptomati’c and supportive care as needed. . -

" This information is furnished without warranty, expressed or implied, except that it is accurate to the best knowledge of Sealed Air Corporation. The data on this

sheet relates to the specific material designated. Sealed Air Corpdration assumes no legal responsibility for use or reliance upon these data.



Sealed Air Corporation S ' RIG200-B
Engineered Products Division . Page 2 of
10 Old Sherman Tapk. Danbury, CT 06810 : ' Issued 1/2002

(203) 791-3500 Fax: (203) 791-3618.

5929

SECTIONS - FIRE FIGHTING MEASURES

Flash Point: Product as supplied does not have a flash point: [Pensky—Martens Closed Cup]

Flammable lumts (lower): Not applicable.
Flammable limits (upper) Not apphcable

Extmgglshmg Media: Carbon d10x1de (COZ), chemical foam, dry chemical, water spray
_ Fire Flghtmg Procedures: As appropriate for surroundmg matenals/equlpment
Fire and Explosion HazardS' Containers m'ay burst under intense heat

Fire Fighting Protective Equmment Firefighters must wear self-contained breathing apparatus to protect against
toxic and irritating vapors full protectlve clothing should also be worn.

' NFPA Hazard Code: Health: 2
: Flammability: 1
Reactivity: 0

‘ Special Hazard: None
i

SECTION 6 - ACCIDENTAL RELEASE MEASURES

Evacuate area surrounding the spill and prevent further leakage, splllage or entry into drains. Eye and skin
protection should be worn during spill cleanup and ventilation maintained. Contain and cover spill with ioose
absorbent (earth, sand, sawdust or other absorbent material) or absorbent pillows, pads or socks. Collect absorbed
matenal in open containers or plasnc bags. Dispose of Splﬂed material properly

SECTION 7 - HANDLING AND STORAGE

Storage Temperature: Min. 35°F (2°C) Max. 110°F (43°C)
Average Shelf Life: 12 months (when stored in original, unopened, sealed contairrers).'
Special Sensitivity: None.

Precautions to be Taken in Handling and Stog_ag. e None.

SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION .

Exposure Limits: OSHA-PEL:  Glycerin (mist) 15 mg/m3 (TWA) Total dust
S . 5 mg/m3 (TWA) Respirable fraction
ACGIH-TLV:  Glycerin (mist) 10 mg/m3 (TWA)

BMIS Hazard Code:  Health ° 2

Flammability 0
Reactivity 0
PPE B

(Personal Protective Equipment) (B= safety glasses and gloves)

-

This information is furnished without warfanty, expressed or iruplied, except that it is accurate to the best knowledge of Sealed Air Corporation. The data on this
sheet relates to the specific material designated. Sealed Air Corporation assumes no legal responsibility for use or reliance upon these data.
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SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION (continued)

Resmratorv Protection: The use of resprratory protectmn should not be needed under normal use and handlmg
conditions. If protecnon is chosen, an air punfymg respirator, equxpped with organic vapor cartridges, is
appropriate.

]

Eye Protection: Safety glasses Wlth side shields or goggles.

Protective Clothing; Chemical resistant butyl rubber, nitrile rubber, neoprene, or other suitable protective gloves.

Ventilation: Good general ventﬂatlon For guldance on engmeermg controls refer to the ACGIH publication
“Industrial Ventilation.”

Other; Eyewash station and safety shower should be available. Refer to the "Recommendauons for the Safe Use
and Handhng of Instapak Foam-in-Place Chemicals" bulletm before handling Instapak® chemlcals

,SECTION 9- PHY SICAL AND CHEMICAL PROPERTIES

Physical State: Liquid - ) Boiling Point: >201°F (94°C)

Color: Clear, straw Vapor Pressure; Not established (low)
QOdor; Slight amine : .  Specific Gravity: 1.07 at 25°C
Vabor Density (Air=1); >1 B Bulk Density: 8.9 Ibs/gal

Molecular Weight: Not applicable . . % Volatile by Volume: Nil

Melting Point; 10°F (- 12°C) ' ' - Solubility in Water: Soluble

SECTION 10 - STABILITY AND REACTIVITY

Stability: Stable.
- Polymerization: Will not occur.
Conditions to Avoid: None.
Incompatible Materials: Contact with 1socyanates unless mlxed at the proper ratio, should not occur.
Hazardous Decomposition Products By fire or extreme heat, oxides of carbon'and mtrogen

SECTION 11 - TOXICOLOGICAL INFORMATION

Toxicity Data: LDy, Oral: Not Established
' LDso Dermal: Not Established
LCs Inhalaﬂon Not Established

: Primary Route(s) of Exposure; Skm contact from liquid. Inhalatlon However overexposure is not expected
. under normal conditions. .

‘This information is farished without warranty, expressed or implied, except that it is accurate to the best knowledge of Sealed Air Corporation. The data on this
sheet relates to the specific material designated. Sealed Air Corporation assumes no legal responsibility for use or reliance upon these data,
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SECTION 11 - TOXICOLOGICAL INFORMATION (continued)

Inhalation: Vaporé may be irritating if hot.

Skin Contact: Repeated contact may be irritating.

Eye Contact: Can cause eye irﬁtation. Permaﬁent comeal injury is unlikely.

Ingestion: Ingestion is unlikely. Large quantities could cause irritation of mouth and stomach.
Chronic Effects: No applicable data. A

Carcinogenicity: The ingredients of this product (>0.1%) are not classrﬁed as carcinogenic by ACGIH or IARC,
not regulated as carcinogens by OSHA, and not listed as caxcmogens by NTP '

Mutagenicity: No apphcable data.
Reproductive Effects: No applicable data.

Teratogemclg and Fetotoxicity: No apphcable data.

SECTION 12 - ECOLOGICAL INFORMAT ION

No applicable data for fhis section.

SECTION 13- DISPOSAL CONSIDERATICONS

Incmerate or dispose of in accordance with existing federal, state and local environmental control regulations. This
material is not a hazardous waste under RCRA 40 CFR 261 when discarded in its purchased form. Also see
"Recommendations for the Safe Use and Handling of Instapak® Foam-in-Place Chemicals"” bulletin for additional
information concerning disposal of wastes and empty containers. Chemical waste, regaxdless of quantity, should
never be poured into drams sewers or waterways.

SECTION 14 - TRANSPORT INF ORMATION

DOT: Not regulated

AN

IMO: Not regulated.

=l

IATA/ICAO Class: Not regulated.

Reportable Quantity (RQ): Not applicable.

This information is furnished Without warranty, expressed or implied, except that it is accurate to the best knowledge of Sealed Air Corporation. The data on this
sheet relates to the specific material desngna:ed. Sealed Air Cotpomhou assumes no legal responsibility for use or reliance upon these data.
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SECTION 15 - REGULATORY INFORMATION

TSCA Status: All mgredlents are hsted or are not reqmred to be hsted

S CERCLA Status’ Discarded product is not a bazardous waste under RCRA, 40 CFR 261, when disposed of in its
= purchased form,

SARA 302 Extremely Hazardous Substances None

SARA 311/312 Hazard Categones Immedlate (acute) Hea.lth Hazard.

SARA 313 Llsted Ingredlent( s) " None. ' - : | ]

SECTION 16 OTHER INFORMATION

Other Regulations/Legislation which apply to ﬂns product Pennsylvama nght-to-Know (1,2,3, Propanetnol CAS
No. 56-81-5). Substances used to manufacture this product do not require hstmg under Cahforma, Massachusetts

and New Jersey state regulations.

Section'(s) Revised:  Section 8 — Exposure Controls / Personal Protection, Section 16 — Othér Information.

Printed on recycled paper (50% secendary material, minimum 10% post consumer) using vegétable based inks, M-55 Rev. 1/2002

This information is famished without warranty, -expressed or implied, except that it is accurate to the best knowledge of Sealed Air Corporation. The data on this
sheet relates to the specific material dzs:g:ated. Sealed Air Corpora.ton assumes 5o legal responsibility for use or reliance upon these data.
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DATE ISSUED: Noyamber 13, 1385 DATE REVISED: November1, 1887 . REVISION NO:. 6

1SECTION I: MATERIAL IDENTIFICATION AND USE ‘. L. - b

MATERIAL NAME: Floor Dy, Super Fine, Cefatom MP grades, Sod-A-Sorb | & 1, Abéorb-0-Sox (nmﬂg) . :

4 « Extroma .

MANUFACTURER'SNAME:  Eagla-Picher Minerals, Inc, g 3-High =

. - 5 w 3 3-uodm B

STREET ADDRESS : . 6110 Phimas . = 0.3"9”,“:! nm“ cent y

cRY: © Remo STATE: - Nevads .  zP:  gased e ]

* - N > aan e . m E R M -

EMERGENCY TELEPHONENO.:  (702) 8247600 . | cHEmicaLFORMULA:  sio2 & | [0 Fammaniiey i

- - . re— T §] 0 Reactivity :

| CHEMICAL NAME : Olatomacecus Earth, calcined TRADENAME:  Colatom E° Protective Egulpment

CHEMICAL FAMLLY: - Sillca ' MATERIAL USE: Atsorbent, Filer * 'REFER TO DATA ON MSDS

SECTION II: HAZARDOUS INGREDIENTS QF MATER!AL ‘

APPROXIMATE | " OSHA PEL © LDSACSD 3

INGREDIENT msnmcmon . CONCENTRATION® .|  CAS.NUMBERS [ACGIHTLY] " SPECIES AND ROUTE.

Dlatomacéous Earth, caleined - 100% 91053393 "See below | notavaliabie :

Crystaltine Sillea {Gristobalite) K <% 1 teseass 0.0 mg/m3 * . notavaliable {

: . . : . . [0.05 mgim3] i

Crystaline Silca (Quartz) . 1 % 14408607 . o0 mgim3 - | . ;

;

For sampling sifica dusts refer to NIOSH Analytical Method 7500 or OSHA method ID 142 ("Refaﬁ.o OSHATah!e Z-3) ?

SECTION Ii:- PHYSICAL DATA FOR MATER]AL . ‘

PHYSICAL STATE:  Solld . ODQR AND APPEARANCE: ’ SPECING GRAVITY: 22 ’ BOILING POINT: ;

! Ten to light pink granules Not Appilcable

VAPOR PRESSURE () . VAPOR DENSITY: pH: 7 (10% Slurry) SOLUBILITYWATER: <% FREE2ING POINT:- ‘

. Not Appiicabla i Not Appficable . : . Not Applicshle .

SECTION IV - FIRE AND EXPLOSION HAZARD OF MATERIAL. : —y

FLAMMABILITY:. "YES ' NO- X IF YES, UNDER WHICH CONDITIONS ' o :
WEANS OF EXTINCTION: _n/ap 'spscw. PROCEDURES: _ Not Applicable

sscnonv HEALTH HAZARDS o - . ) :

Calchved dlatomaceous sarthy (Klaselguhr) contains uymmm slilca which Is 2 known cause of smcotls. a progressive, sometines fatay, luhg disease. na
1897 monograph (Voiuma 68, "Sliica, Same Siiicates, Coal Dust and Para-Aramid Fibrils™), the international Agency for Ressarch on Cancer (ARC) haa classified
*nhaled crystaitine sifica from otcupational seurces” In Graup § a8 a substance “careinogenic to humans.™ In maidng the overall evaluation, lhc JARC Working Group
noted that carcinogenicity In humans was not detected in ali industrial clirciimatances studled. .

Althoigh the recent JARC determination was, In part, based on a 932 stutly of dlatomita workers, 2 1936 follow.up which was lssued by the University of
Washington and Tuline University was not avallable to the Working Group. ‘The foliow-up stidy reported a Standardlzed Martaltty Ratio {SMR) of 2.01 for
non-malignant resplratory dissase (NMRD) and-an SMR of 1,29 for ling cancer when compared to national and regional populations. This is a reduction in tha lavols
reparted In the 4992 report (SMR=2.59 for NMRD and SMR=4.43 for fung cancsr).

As noted in the 1992 study, refatively intense axposures i crystalline sitica Mocf.umd before the 1950': wera probably the most important eontrlbutors!o
the excesses In NMRD and lung ¢ancer, The 1358 report continues to support the conclusion that recent Improvements in dust conlrol In the industry appear to have
abated any oxcess risk of gilicosls of lung eancer in today’s work environment. A sdon to be pubBshed (1937) radingraphic study diso appears to support the fact that
current oecupational exposures and occupational exposyra iimits are adaquatse to prevent excess risks of devslaping s:lleosls from dlatmnmous earth. A more
dmllod report dluuulng the IARC classification and the diatomite worker studles Is available en nquost.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE )
. Pro-existing diseases of the upper nsplmory tractand lung such as bronchitls, espliysema, and asthma

IMPORTANT HEALTH HAZARD DATA CONTINUES ON THE SECOND PAGE {BACK)
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. MATERIAL ) t
. "*“3’3* s | NAME IDENTIFiER: “Fioor Dry. Super Fins, Cetatam MP grades, Solld-A-Sorb 1 § Il Absoit-O-Sox (leng) 5 9 2 9
_L : 1
SECTION V- HEALTH HAZARDS CONT'D ,
1

ROUTE OF ENTRY: Inhaladon (Chronfc) TARGET ORGANS : Lunés . - . ‘
EFFECTS Of’ ACUTE EXPOSURE TO PRODUCT: uﬁpéf res.plratory initant - May cause coughing or throat kiritation
EFFECTS OF CHRONIC EXPOSURE TO PRORUCT ; ’ :
Inhalation. of crystalfing silica dust In oxcess of the Thnnhold Umit Value (TLV) mommended by the Amer{un Conference of Bovemmentzl industrial’

Hyglemsrs {ACGIH]} or in excess of the Permissible Exposure Limit (PEL) established by OSHA éver an extanded number of years may cause sliicosis, a progressive :
sometimes fatat lung disease, Although siiicosis is a non-cancerous lung disease, a 1992 study conducted by the University of Washingten on tertain diatomite -
wgrkers, and a 1995 follow-up 1o this study, Indicates that exposure to high concantrations of crystaliine silica for many ysars may incruase the potential risk of 4

hdavaloping lung cancer. The 1396 follow-up study continues to support the findirigs of the 1392 study In that for those workers hired sincé 1360, Tio Increase inlnng

cancer mottality risk was found. Consequently, maintainance of crystailine silica dust concentratons :tnrbarow levels specified by occupaﬁonal -gtandsrds setting
agenmes will m:mmtu, if not eliminate; any potantial excess risk of NMRO or tung cancer., .

JARC - "1nhaled crystalline sitiea from- occupaﬂond sources” - Group 1 - Carcinogenic to humans

NTIP . “Silica, crystalline (mphabxo) + "feasonably anticipated t0 be a caminogen
OSHA - Has not classified crystalling silica as a carcinogen .

SECTION VI'- REACTIVITY DATA - - L "

CHEMICAL STABILITY: . ) INCOMPATRBILITY TO OTHER SUBSTANGES ) YES X NO
. IFYES, WHICH ONES? Hydrofluoeie Acld '
YES < X NO Products contaning Silica may react violentty with Hydrofiuvore Acid

REACTW‘:TY AND UNDER WHAT COMDITIONS :  NotApplicable . HAZARDOUS DECOMPOSITION PRODUCTS:

‘| SECTION VIt - PRECAUTIONS FOR SAFE HANDLING AND USE
PERSONAL PROTECTIVE EQUIPMENT:

Not Applicable

e om e g W TSUGRRS WEL L Ta e el

aurezu of Minas or NlOSH approved resparatnrs for prom:ﬁon agulnst pneumoconlosls producing dusts recommetided when dustis pmem. i the dust copcentration
Is less than {en (10) imes the Permizsible Expostire Limit {PEL) uge quarter or haif wask respirator with reflacemant dust filter or single use dust respirator approved
for sillca containing dusts. i dust concantration fs greater than ten {10) times angd less than ons hundred {100) imes the PEL use tull faceplate respirator with
replacable dust filter; if greater than one hundred {100) 3hd fess than two hundrod {200) times the PEL use powar sir-purifying {positive pressure) resphrator with

raptacable filter; if graatec than two hundred (200) Umes the PEL use type C, supplled-air respirator, continudus flow type (positive preaaure), wﬂh {ull faceplece, hood,
or he)met. ..

s AR e e e et

GLOVES: . Notnormally necessary - RESPIRATORY: Note Above EYE: Gogg’lestoprotectfrom dust -
FOOTWEAR: 'Notnecessary " CLOTHING: Not normafly necessary i

ENGINEERING GONTROLS {E.G. VENTILATION, ENCLOSED PROCESS ) Loeal - Control within recommended TLV/PEL. Reter to ACGIH puhlication “Industrial
Ventilaion™ or simllar publications for dwgn of venulahon systems. : ' :

T

4

LEAK AND SPILL PROCEDURE=: " Vacuum clean spillage, wet sw«p orwash away. Avold creating dust.

o v ey

WASTE DISPOSAL: " Non-Blodegradable. Use solid waste disposal commcn to fandfilt lype oparaﬂons orin aluny to sumps, Not
_tonsitlered 3 hazardous waste under RCRA (40CFR Part 261) .

HANDLING PROCEDURES: ", . Avold creating dust. Repalr or properly dlspost of hroken bags

STORAGE REQUIREMENTS: Store In adry place to maintaln peoduct quality.

SPECIAL SHIPPING INSTRUCTIONS: None

-

SECT!ON vm < FIRSTAID MEASURES )
SKIN: Not absorbod by the $kin. May cause dryneas. Use moisture renewlng totions if drynes: oecurs,

EYE: - Mdy tause lritatiorf or lnﬂammabon. Wash with generuus quantiies of water, Consirit physieian II Irrtation pmist:.

INHALATION: Acute inhalation can cause dryness of the nasal pass:ges and congestion of the upperrespmtory tract,
’ Remove to freshalr.

INGESTION;  Shot-term exposure not considered harmul, Dririk generous amonts of wates 1o reduca bulk and drying elects

SECTION IX - PREPARATION DATE OF M. S D S. )
PREPARED BY: Patrlck T. Fynn, Jr. TITLE Director - Government Affairs

e e ot ATt ¢ N S 4 L L et g e S Mt et ALY LRGP

PHONE NUMBER: (702) .B28-7650 S o DATE Novembe? 1, 1597
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3 : . o Pf?jedNumb;r
%ﬂ% Ba"e“e . Intemal Distribution
J « « . Putting Technology To Work . .
S. Schmucker

"pate  October 4, 1996
To M. Pascual,AFluor Daniel -
fom- 3. Eide, BCLDP
it PRODUCT PREDETERMINATION

© Mandy,

Please do a predetermination report on the enclosed two Rust-Oleum Corporation MSDS’s. The
two products are: ' :
1, Epoxy resin-waterbase 75097 '
2. Polyamine resin-waterbase 75083 -
These products would be used to coat for contamination control, a controlled area floor at the.
West Jefferson facility. The Waste Certification System ID# is 100-00, 101-00.

If you have any questions, please contact me at (614)424—3 785 or Steve Schmucker at’
(614)424-3314. ' ‘ ' . : ,

James H. Fide
BCLDP L o
Manager, Waste Management and Transportation-

‘ ) ) Thankyou
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é(({:l{gﬂtuup- SPEC‘AL PROTECTIOR TRFORMATION

n

P arI % ecm“a Ehem!cﬂ cartridge resplrato (1c23C) - 5 emove
i airbogn es ox overspﬁay H organic vapors ng spray

app ?ca on. 1 s‘_eas se Hi0SH appraved supplied-al

fre Prcsp Eators or oods

n{h P jate e’{ea?ar deslgned to pratect against splash of Hqutds.
al o

e r ?c ’§ to prgvnent absorption through the skin.

fantila
0% ution or local exhaust venti]ation in volume and
. rnzrg "“52;‘1 9& } halar}ous Ingredienh below ac:eptab{e timlts.

! 1 - SPECIAL PREMUIIONS
gl TR, oy rmgenr St gt

prntec far storage of KFPA

medlate y ulth large amunts of water for at least 15 minutes. .

DATA SHEET
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cnuriﬁﬂfﬂ gi&ﬁ&%ﬂ:& o
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. o RATERIAL SAFFTY DATA SHEET (#3505

Plea‘se retatn for'rotlr re‘cords. ’ 5929

MATERIAL SAFETY DATA  SHEE]
[or Coatinge, Resins and Relateq Hatertals ;

)ONH'IRFermfc Al(g PREE;FARA?N eHFORMHON

i
 TRRRGTRY Ao AP ol oy ERERYaY, 588y "} 45 Gooe!

l } -
O(gilc g§m§gya§§n: Re EOHTterhme . .
0"‘ PREPARAT[ON: Octoher 25, 1993 (rwh/amd)
SECTION T1 - HATARDOUS IHGREDIENTS £xe § LT
’ nEDI(NI/U«S §o ' WI%  -ACGI I”, Sith PEL L mlige20c
th | ' %!
i e TR %? i S /
Squlleg s trade secret . ’ )

CALIT NN\ PROPOSl INY 65 ST,
YS l of nocrrxsi‘ coptain chemical known to the state

130
wadh Bazs - Ca Tforeta't to cause cnncer.ogirth efects or other reproductive.

Nf-rmY «uaf:?ﬁ%’“""ﬁﬁm app!(cable
mon 11 - PUYSICAL DT,

vaporgulon ﬁu-’ g“._ ?'0 153 )
sggtxi ‘gg{ ,,}E‘ B Ejover

ic"ml"ty ﬂRE Mgcg{iwswgsmlﬁgu 11 Comhustible Hqutd
[ Pf,hpcaé ay: flsmmate 1iquid 3 pe1ny : .

‘P“f"' Hreaﬁg ;?,’,‘”P}i“’ig"’ {Carbon dloxide, dry chemical or faam)
o ec% ¥e eau ncludigq fn” contalned breathlnq apBaratus

& ='?*:‘n=sr‘:;gf;:,s§ Pgfebs pregiurs bl Ti-op oty BoLe T

Eutgl n
d .
"ﬂu" ESngg'{n glgfqggl%‘::?;xs Iso]ate from hfat. electricat

fode wh
?“ ed to e treme heat. uof apply. to ﬁggtgugg‘geg?y explode w en. )
;g)‘wﬂ Y - HEALTH HAZARD DATA . .
mtzm‘yy rxyoxure' . .
i nﬁaled Hay affect the braén or _nervous system Saysing ) )

"rﬂszfuvgﬂgsfhe T g5 Rt o1t REGRTAel 3 con,
n ;hro fat

Acnte ?s f’ or trr
e nd s in rritatinn uhlch ead fo demaims w!f
ﬁ""? over xgoiure { ? use al erq ¢ skin reaction resy ting fn

i tlves, {tthing or sweliing

?sw.-s ga:!fo{ntestlna) irritation, nausea, vomiting and diarrhea.
ris hﬂh assocjated re ted and Rrolon ed o&cugattonal
expo re to so v?nts w E emane t brain an l\:n:us system
f"“ Contains solvents cause {njury- to hone marrow and
b cells wit repeated ovn‘expos res.
. Afmrgency and First Afd Procedures:
¢ from exposure, restore breathing and nnti{y a physfcian.,

mediate]y with large amounts of water for at least lS mlnntes.

~ e,

Sré
pray, eyh]

$ 1as§ i {
TR s o g, ror cotttes ot
have HSDS nromaglon avahab{ o P, contact a phys

.lnqut

stomach contents with 2 Tagses of water and induce vomi ting by

e the svln s [ b { h t.
U R R a:iss,%,siv;:;m: iR

YT - REA TIVETY 0ATA
e

m::g:us rong oxl?lzig mgaent:

rbon x{ C b dt -
mnrgnupgolymﬂzaﬁ m ? & and arbon oxlde

3; Igtsm ‘(Hs- ?I"H;L o LEAK PRDCEnHRES
Remove g{ 3urces of ifntt{, ventilate area and remove with fnert
"‘ te Diorbent af .

ngn spark

? ?oss or a carsmg to local, state and federal regulations. DO HOT
ncinerate H osed chntalnars., )

3{ OK Vlll - SFEC{AL PROTECTION INFORMATTON
M

t
R e e st (e 4 e
ot

] ' catioh. R EOH IME §EX$ ﬂseyKIOSH agpgoSed ggppl ed-a ir fray
Fye Pre g p thorz or hoods

u y eyewear desi ned to protect agalinst splash ¢f lquids.
Nther Prﬂ(ectfve {wigm g P e P L
Yentil se ) loves to pr vent absorption through the skin.

E@'i‘lﬁ R R iSed et I o In g 2.

IS‘F J?ZX SPECIAL PRE?\UTXOHS AHD REGULATORY 1SSUES
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SANCHEM, INC. S
1600 SOUTH CANAL STREET » CHICAGO, ILLINOIS 6061 6-1199 « TELEPHONE 312/733-6111

FAX #312-733-7482

BARTLETT STRIPCOAT TLC FREE

LOT # %JJ/ /

“Total Sulfur B 282
_ Total Chloride: | 3.0
thalFlomide: . o <1.0

Total Heavy Metals: = 36.0

The Heavy Metals by Metal Were:

‘Lead: : <10 N
Mercury: . 1.0 - ppb

- Zinc: o302

“Tin: . < 1.0

: Cadmium: S < 1.0
Copper: < 28
Total Bromme < 1.0
Total Iodine: < 3.0
' Nitrite: < 50
Nitrate: < 50
Indium: <10
Silver: < 1.0

i Arsenic: < 1.0.

Bismuth: <10
Gallum: < 1.0

, _ . Antimony: < 1.0

- - - Phosphorus - L 160

Concentration in ppm unless btherwise noted

SIGNED: Q/sffux— W 7@,6Jm

“Trust Us For Anti-Rust’



- | X
. - ' BARTLETT
. - ' SERVFGES INC.

TLC STRIPCOAT FREE -
Ceriificate of Conformance -

CUSTOMER PURCHASE ORDER No. 138878
Customer Name: BAtélle Memorial Inst.
| address: 1425 Plains -City
' Georgesville Road Sﬁate'Rd.142'

Attention: - " West Jefferson; oHio 43162
Item No| Quantity DESCRIPTION / UNITS S .LdT NUMBER

1 | 32 x 5gal TLC Free - . , | 4228
P2

3

4

5

K4

The items listed herein conform to Sanchem Inc. product
fornulations and product process specifications. The items in
this shipment are in strict compliance with your purchase order
Jisted above. All required documentation, Material Safety Data
Sheets and any.necessary analytical documentation. is-enclosed

with this shipment. .

The items listed herein have been:procured and shipped in
compliance with the Bartlett Services, Inc. Quality Assurance

Erogram. .
(e Seoe

Sanchem, Inc. Representative

Revision 2°
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. Material Safety Data Sheet ] U.S. Department of Labor , 4
'4ay be used lo comply with - . . Qccupational Safety and Health Administration . <<*
pHA’s Hazard Communigation Slandard, {Noh-Mandatary Farm) %
<4 CFR 1910. 1200. Slandard must be - C ’ Form Apprcved i :
consuited for specmc requirements. QMB No. 1218-0072 " /y.ﬁ” /A5 Z/
IDENTITY (As Used on Label and Us)) . T o Nore Blank spaces are nat-permittad. If any item is not appficable, or no
Bartlett St ripcoat I'LC Free . Information is avalatle, (e space must be marked to indicate that,
Section § e LOt# 7474 e ' '
Manulacturer's Name } Emergency Telephone Number
Sanchem Inc ' : . ' ,
) Address (Number, Stmat, City, State, and ZIP Code) Telephana Number for Information
1600.S. €Canal .Street 312-733-6100
C . Daie Prepan
Chicago, Il 60616 . /12/96
: : Signaxure of Preparer {opuonai)

Section Il — Hazardous lngredient’s/fdentity ln-fomi‘atlcn‘

: . . Other Umits

hazardous Components {Specific Chemical Idenlity; Common Namef(s)} QSHA PEL, ACGIH TLV Recommended % (cptona
NONE
} 1
X 1
Section Iif — Physical/Chemical Characteristics : : ' . . '
Bailing Point . . : Specific Gravity (H20 = 1} '
- . | 212°F a0 - 0.95
Vapar Pressure (mm Hg.) . N ~ 77} Meling Point
- . Same As Water : ‘
Vapor Density (AIR = 1) cpp ) | Evaparation Rate
- Same As Water ) (Butyl Acetate = 1) Same As Water

Saluhility in Water . . . )

C Farms Dispersion in-Water
Agpearance and Odor * ) . T

. Yellow Liquid
Section IV — Fire and Explosion Hazard Data
Flash Paint {Method Used) : . . Flammahie Limits LEL UEL
N/A . N/A . M/A

F "guishing Media . ) ]
, Will Not Burn -

“Spedil Fire Fighting Precedures ' ) . ]

N/A: A

Unusyal Fire and Explosion Hazards

LN N
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‘Section*V — Reactivity Data - -

Stakgin, Unstabte, - . - | Canditions to Avoid
- Stable K : . )
; 1 X Strong Acids
neompatibilily (Materials o Avol -
" v - 19/ . . None Known - —
Hazardqus Decomposition or Byproducts ’ '
Hazardous May' Qecur Condillons to Avoid -
Polymerization v . ’
' Will Nat Occur X-
. Sectlon VI — Health Hazard Data
Route(s) of Entry:~ . inhalation? : Skin? R Ingestion?

. ; X . - X . 9 X
Heallly Hazards (Acute and Chronic) ' ‘ o C
None Known

. Carcinogenicity: NTP? - NO - - ARG Mancgraphs? NO ) OSHA Regulaled? - NO

Signs and Syshgtoms of Exposura May. Casue Minor Skin Irritation

Medical Canditions .
Generalty Aggravated by Exposura - None Known

T ﬁency ard First Aid Procedures
.’ i

Wash With .Soap & Water

Section VIl — Precautlons for Safe Handling and. Use
Steps 10.8a Taken in Case Material 13 Releasad or Spilled

-

Absorb With Strong Abosrbing Material & Scoop Up

: . Store in Sealed Drums '
Wasig Disposal Method g . g ; -

‘Sanitary Land Fill

Precautions to Be Taken in Handling and Staring

Do Not Freeze

Qther Precautions -

-

_ None
Section VIll — Control Measures
Respiratory. Pratection (Specify Type)
\{enﬂjaﬁan Local Exhaust |, Require d Special N / A
‘ "- Mechanical (General) Requi re. d . Olher. N /A
Pratectiva Glaves V.iriyl or RuBber Eya Pratection Goggles

QOther Protective Clathing or Equipment Op t J:.O nal

Wc.lrkJHygie.nic Praclices Wash Hz}nds Before Eatine




= - U85, 1008 2:43PH  KNIGHT MEDWILL SAFETY DATA SHEET NO. 7586~ P 2

wM hmAL 6 9

KMIGHT'S : - _ | 29
Kright Marketing Corporation ' : : : " Emergency #1.800-477-7208

.. 281 N, Comrle Ave. _ : . ' ' CHEMTREC # 1-800-424-8300

"~ Johnstown, NY 12098. - . {518)762-4551/FAX (518)782-2868
SECTION | - PRODUCT INFORMATION: . ‘Reviged:  March 31, 1867

TS - Ry DTG o

PRODUCT NAME:  SPRAY NINE® ) o1 ) ; :

PRODUCTUSE  Multi-Furpose germicidal cleaner-
HMIS RATING  HEALTH: [1] FrammasiLTY: [0 REACTMITY: [T] PERSONAL PROTECTION:
NFPARATING  HEALTH: FLAMMABILITY: ReacTMTY: [0] '

SECTION If - HAZARDOUS INGREDIENT INFORMATICN (29 CFR 1840.9208). '

AL NANE ' e e ot AR S

n,Alkyl(so%CM,ao%m8,5%&2.5%61S)dimelhylbemylarﬁmonlum Chierde - 120082 0.15 Net eetabliehed
n-Ajkyi(SO}bCﬂ,SO%CM,17%016,3%61e)dimethylekhylben;ylammonium Chloridg? 27478-28-3 Q.15 - 'Net established

*  Quatamary Ammonium Compounds {Active ingredients for disinfaction) '

EXEMPTION STATEMENT: Spray Nine®, a registersd disinfactant of Kright Marketing Corporation, 1s regulated by the Environmental
Srotection Agency.{EPA) through the Federal Inseeticide, Fungicide and Rodentieide Act (FIFRA). For that reased, Spray Nine® is
exempt from any further Ingredient reporting reguirements. The EPA registration number for Spray Nine® is 8552-3,

SECTION il - PHYSICAL AND CHEMICAL DATA

PHYSICAL STATE: T Ugud " APPEARANCE: “Francparent

OBOR: | g pH: 12.76

EVAPORATION RATE (WATER®1): »1 - " BOILING POINT: ~D120F
 VAPORDENSITY (=1} ~  »1 . " VAPORPRESSURE:  ~18mm

SPECIFIC GRAVITY: 1.020 . . SOLUBIITY INWATER: Complste

SECTICN I/ - FIRE AND EXPLOSION HAZARD DATA | | F

: Nene (TGG)

FLAMMABLE LIMITS: ot applicale

EXTINGUISHING MEDiA: Not applicable

SPECIAL FIRE FIGHTING PROCEDURES: Not applicable’ - )

UNUSUAL FIRE AND EXPLOSION HAZARDS:  Not appiicable
SECTIONV - REACTIMITY HAZARDDATA

_ STABLOY: ~ Vs

INCOMPATIBILITY (Matsrials to Avoid) " - Strong éxidiaing agents
HAZARDOUS DECOMPOSITION PRODUCTS: Mot determined
HAZARDOUS POLYMERIZATION:  * . VAfill not ocour
SECTION Vi - CONTROL AND PROTESTIVE MEARURES -
GLOvES: 118 USa Of ruBber gloves 8 racommanded far Prolonged Use. —
SAFETY GLASSES:  The use of safety g!asées s recommended,

™, RESPIRATORY: Not applieatle

VENTILATION: - Adequate



LICH 05,1909 2:43%M  ENIGEPMELLL . - N0 7586 P, 3
'SECTION Vil -HEALTH HAZARD DATA L | 592 Y

PRIMARY ROUTE.OF ENTRY. - SKin and Eye
EFFECTS OF ACUTE EXPOSURE: Toxicological Data:

Skin: May esuse mild te mederate rritation. Primary iritation Index seora of 1.54 eut of & possible 8. LDED: 32eckg (Rsbbi).
: Relatively harmigss. . : ‘ - )
Bys: * Wil sting snd cause paversible irritation. Draize eeera of 20 out of & possible 110 {Rabbit,unwashed), clearing within 3
days with ne garnea epaelty and ne damage to irig. :
Ora) : LDED: 13et/kg (Rat). Practically nen-toxic. '

inhalation:  LCS0>200 mg {Rat). Practically non-toxic.

" EFFECTS OF CHRONIC EXFOBURE: None, based on ingredienf safety dsta, supportive technicsl information and
S - extensive presduct history {ever 3§ years), . '
MEDICAL CONDITIONS AGGRAVATED BY USE:  Persons with pre-existing skin disarders of sensitivity may bs more suscepiible to
iritation, ) o
OTHER HEALTH HAZARDS (Careinogenic, .
" Mutagenie, Taratogenic). . Nena, besed on ;ngredient safety dats; suppertive technlcal infermaticn and
, extznsiva produet history (ever 35 years), c
SEGTION VIl - FIRST AID PROGEDURES P 44 yoare) -

EYE: Flush immediately with watsr for 15 minutes. Contact physicien.

SKIN: Flush with watar for 18 minutes. Contact physieian if initation pergists,

INHALATION: Not applicable. - : S

INGESTION: * Drink plenty of water. Contac! physician immediately. ) L.

 SECTION 1% “STORAGE, SPILL AND DISPOSAL INFORMATION

LEA"K AND SPILL PROCEDURE: Where possible, salvage produst and uss for cleaning only ar use absoarbent material to soak up
; ' spifl. Thoroughly rinse with water. CAUTION: area may be elippery.

ST?RAGE;@EQU!REMENTS: Avold freezing of axcessiva heat. Keep container clased. Keep out of raach of childrsn.

¢

+

WASTE DISPOSAL: Wastes resulting from the use of this preduct may be disposed of on-site or at 2n a#prcveﬂ
wagte dispesal facility. _

SECTION X - SHIPRING REGULATIONS
DOT:. Moreregulated S

BECTION 31 - OTHER REGULATORY INFORMATION

I O o O I TP

SARATITLE:  This product centains 1-8% of 2-Butoxyethanel{141-76-2) whish is pant of a chamiesl eategory (Glyesl Eihera);
therefora, reporiing may be required under Sectian 313. . " . '
TSCA: . "+ Allofthe ingredients in this peoduct afe on the Toxde Substance Control Act (TSCA) inventary.

-USDA: Spray Nine® is authorized by USDA for uss in faderaily inepacted }zteai and peultry plants,

SECTION Xil - MSDS PREPARATION INFORMATION
SOURCES! Ingredient MSDS's, RTECS - NIOSH, The Merck Indsy, Clinical Toxicslegy ef Commercial Produets, The New York
- Public Health Fact Sheets, TLV's - ACGIH T : '

PREPARED BY: Teny L. Bollbaugh | . DATE: 3/31/87
REV(EWED BY: Gary M. Graeo DATE: 3187

DISCLAIMER:  This information eaitained herain i3 based on data we belleve 1o ba reliabls a2 of the date of preparation of this Materisl Safely Deta Shast.

i The gecuracy and completeness of such dals afo net warranted r gusramteed. We canned snticipate 2} eenditiona under which thia .
infersrration and our preducts, or the products of ether manufeturens (n combination with cur grodusts mray ba Uzed, We a2sume no fadilly
er respenaibily for lozs o damaga resuiling frem the improper er atinarmal use or handling of our preducts, frem incompatibla Brodust

* eombinations, fram the failura (o follew insinsctions and wamnings in the preduct's label and Material Safety Dala Shesl, or frem any falirele
adhera to recemmended practizes. - :
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| MATE'RIAL SAFETYDATASHEET A
ORANGE-SOL S Poe Lo o s ,,,.,W;n;...,ar,;.,.,m«
| - De-Solv-it®
INDUSTRIAL F ORMULA W/O. LANOLIN

Secnon l

Produci Name: De-Soty-i INDUS‘IRXAL FURMULA WiQ LANDLIN

Product Use: To dean and degresss for mﬁtuﬂonaimdpmﬁmmml neads,

WCM Name & Symnymsym't‘whmml white oil and orange oil mixture, .
Femily: B

Manufactarer: e-301, Inc., 955 N. Fiasta Blyd,, Suite #1, Gilbm,AZ83234

For Information: 602/ -8822{7mn~4pmMon—F MS'I)

In an Emu-gmcy 602/497-8322 (7&m-4pm Mon-Fri MST)

Section 2
. A Hazardnanmponaua Productmi:m:re(U.S.PntentREf”&B} Thepmdnmthasa
ﬂashpoxntof!!OS“F(COC) NooﬂlerhmrdsuperOSHAZQCFR 1910.1200. SeeSectmn:!ﬁ:r
prodnct assessment,

" - B. Components: This section is conziderad mnﬁdeuﬁal and Is proyided upun agreement for
mn-dlsclosure . : . . - )

Sectim3  HAZARDS JDENTIFICATION
Eknugmcign?lmiew Acuteandpt:olongedexposureumycmdemmmasm

: mmmam Skin and oral.

" Health Hazard:

-

- Acute Exposure:
Vapor Inhalation: Noteonsxdetedahamrd
E:re Contact if non-irritati

ng.
contact with normal mdmduals is not cumsxdeted hazardous,
- Ingution. It'mllowed maycausealaxanve effect. Not considered hazardous.

Eye: None known. ' s X

Tnassfion: Mome known,

Vapor Inbalution; Not considered hazardous,
Carcinogenicity Listings: NPT-None, IARC-None, OSHA- None, ACGIH-None.
Signs and Symploms of Overexposure: - None known in normal individuals, -
Medical Conditions Aggravated by E:poaure: Contact may aggravate dexmatitis in sensitive

individoals.

Section 4 FIRST AID PROCEDURES

Eye' Flush with water a8 needed.
" Bkin: Flmhahnwnhwmrnﬂremovemﬂeddmmngandshm -

Omugn Rad, Ine,
66 N. Fiesta Bl Sto_ #1. Gittert. A7 axona



Page: 2003
Dxu!’npud.%kgﬂ
m“r DIFW/OL NC

Ingnﬁon.mmmlnmofmgesuun dunctmdncavomtmg Maybohamxﬁnorﬁtalzfmges:ed
lungg,

Tnholation: Ifthehqmdismhaledinwthelunss,zetmedlm m.edxcalhelp. Otherwise no -
_ gpecxa!mquuementz. ‘ S . C
Section§  FIRE AND EXPLOSION HAZARD

Fiash Point; 205°F, C.0.C, a -

Autolgmhan 675'1-'

Ex loaanmxt:' Lel 18%, Ud - Mknown :

Waterfog,mbonmonde,drychemica{ foam.
.Ummualﬁmmd% May pmducedeme, blactsmkz.

Spedal Fire-Fightiny orxs: Stnyupwmdohﬁ:e Domtmastmamsofwater This -

I’y canse the scmerofbummghqmdandﬂmsspreadaﬁre.
Ere-mghhng Eqmpment' Uss self-contained bresthing equipment in any c!nsed area.

Section §  ACCIDENTAL RYY EASE MEASURES s illed, this product is not of sxgmﬁcant ‘

. nrofhnmaclateooncempmtmg imeorno azard.

 For Saull Spill:  Abgory with dey sand o oil absorbent,
For hrge Spdls: Dike and recover pucontaminated product. Kesp from. entry into public water

o Wa&teD:sposal Methods:. The product is bxodegradable Dispose in a waste container or
:' incinerate at an approved facxhty Eeep from public waterways, . - .

o | Section7

Section 8 EXPOSURE CONTROLS

* Engineering Controls; Adequats general ventilation, Othermse no specxal eomxols
Personal Protéction: :

Ventilation: Not required under normat ccmdm:ms

Rmpiratory- No special requmements

Eye Protectlon: Not required. «

. Gloves: Nitrdle gloves recommended for a sensmve individual.

Ingmtxon. Do 1ot ingest, -

Sectxon 9

Appurance: A liquid of orangn color citrus oder.
Vapor Pressure: 0.15 psi @ 68°F 20°C),

Spediic Gravity: 0.799, 6.67 Iha/US Gallon

Solubllity in Water: Negligxbl e.

Boiling Point: (5095) 416°F

Viscasity: 1.73

Vagor Density: (Alr= 1) 4.5

.IlfovapomhonP Rate: (Butyl ¢ Acetateﬁ; 1) 0.06 freczing
ur Point: -60°F ASTM-97) ere is no true ing point for this mixture of

hydrocatbons. ~
D:e!ectnc Strength: 50 ,000 valts, '

Beefion 10 STABHUITY & REACTIVITY

Stshility: Stsble, ’
Incompatibikity: Avoid strong ondmng agenits, ’
HBazardous Decomposition: As with sy other organic mbe.nal eombusﬁdn will producs
catbon dioxide and/or carbon monoxide.
 Polymerizations: Will not occur,

!

3 Ksep away from open flams or other xgnmon sources. .

5929
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Page: 3072 .
Dute Prepared: 26 Aug 91
N MSDS No: DIFWAOL NC
Section 11  TOXICTTY TESTS Al test data availshle on request,
Tests:

Oral: LDy > 17,750 mg/kg (> 16 ml/kg), -
Jnhalation: No toxic manifestations, '
" Draiye Eye Irritation: Score 0.00 -
Primary Skin rritation: Irritation index,- 0.2 (low)
Muscle Tissue: No delstaricus effects.
Irmam:y of Produet: Lowpmary skin irritation. No eyeor mhalxtmneﬁ'eas

Section 12 w
' ‘Fundulus heteroclitus, LCx, 4 days - 2000 pprm.
Section 13 Immmmx.._

noT Iabe!h : The combustible liguid n.o.s. label is exempt in containers under 110 gallons.
Regnlanon 45CFR173,118A

Proper Shipping Name; Combustible liquid n.a.5.

Hazard Class: Combustible.

Idenbﬁcahcm Number: NA 1993 UN JAY/Z.80/10.03/91; USA/MA4A026/,82/1. 09 MM

: Section 14 REGULATORY INFORMATION -

OSHA Complianee MEDS prepared it accordance with 29CFR 1910.1200 to comply with the
OSHA Hazard Communication Standard, -

RCRA Characteristies: Waste Classification: Product has been evalnated for RCRA

_ characteristics and does pot meet criteria of a hazardous waste Jf digcarded in its purchased
form.

SARA Title JIX Superfund: The product in its purchased form tsnotre latedunderthe SARA
hazard categories as per the EPA “Hazard Categories” wnder sections 311 and 312 of the
Superfund Amendment and the Reauthorization Act of 1986 (SARA Title IT).

CERCLA, State and Local Plunning {(Reportable Quantities); -Not required.

" State mght—'.l'o-xnow Complinace: -

* Penngylvania: No hazardous wmponmm
- Massachusedts: Not regulated.

New Jersey: No hatardous wmpcnents
California: Not ragulated.

) A PREPARATH
Prepared By: : %?ﬁ‘b. :
. , R ey B
Approved B _ =
- Date: _ L ¥-26-97
Revision Date: .(—.‘23-?-.&

mm«mﬁmnﬁmﬂwmﬁﬂmo{whﬂ Usere should congidar this dars only asa

'mmmmmwwmummmm_dwmmw
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