
Fluor Fernald, inc. 
P.O. Box 538704 

_ .  . Cincinnati, OH 45253-8704 
a. . 

(5 1 3) 648-3000 

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: 

5 9 2 9  

FLUOR 

CONTRACT DE-AC24-01OH20115, 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 0, 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 t o  Nevada is enclosed for your 
convenience. Should you have any questions or require additional information, please 
contact me at 5 1 3-648-3799. 

Sincerely, 

Dennis J. 
Senior Project Director 
Silos Project 

DJC:SH:kI 
Enclosure 



Mr. John M. Sattler 
Letter No. C:PROJ: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 
DOE Records Center 
Letter Log Copy, MS 1 
Project Number 40600/1.1, MS 17 
Administrative Record, MS 78 

- 5 9 2 9  



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 0 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 51 3- 
648-3 1 45. 

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



CORRESPONDENCE (BLUESHEEn REVIEW RECORD SHEET 

COMMENTS NIXON TO DETERMINE IF FURTHER 
PARALLEL REVIEW REQUIRED BY THOSE 
LISTED BELOW YES 0 NO 0 YES NO 
Mark Sucher 

(Add Additional Reviewers Here) 

NEED DATE: Apri l  27, 2 0 0 5  PA~ALLEL REVIEW: xYES 0 NO 

COMMENTS 
INCORPORATED 

DATE YES NO DATE 

DO NOT USE ASAP 

LETTER NO: 

SUBJECT: 

PROJ ~ 2 0 0 5 - 0 0 4 2  
Submittal o f  Nevada Test Site Waste DATE AFTER SIGNATURE IS OBTAINED 

Profile ONLO-0000001 38 

AUTHOR 81 PHONE: Dave Adkins/7260 SIGNER: Dennis Carr 
PHONE: I FAX: I MAIL STOP: 

CONTACT PERSON: Kaye Lewis 5217 I 3 9 4 7  I 5 0 0 2  

Reviewed By 
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Lewis, Kaye 

From: Schulten, Robert 

Sent: 

To : 
Subject: RE: Blue Sheet Review 

Monday, April 25, 2005 10:02 AM 

Lewis, Kaye; Heffron, Steve 

Looks Good - Thanks! 

Bob S. 

-----Original Message----- 
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 bept. 

FAX: 3956 
Ph: 648-5217 

MS52-3 

Thank you f o r  



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

(5 1 3) 648-3000 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 0, Columbus Closure Project Low Level Debris. 

A suggested cover letter for transmitting this Waste Profile t o  Nevada is enclosed for your 
convenience. Should you have any questions, or require additional information, please 
contact Steve Heffron at (51 3) 648-5650. 

Dennis J. 

Silos Project 

DJC:DSA: kl 
Enclosure (s) 



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



Adkins. David 
5 9 2  9 

From: 
To : 
Sent: 
Subject: 

Allen, Donna 
Adkins, David 
Thursday, April 07,2005 759 AM 
Read: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review 

Your message 

To: 

cc: 
Subject: 
Sent: 4/6/2005 9:25 PM 

Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank; 
Green, Donna 
Lee, Linda; Schulten, Robert; Sattler, John 
ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review 

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

1 



Adkins, David - 
From: 
Sent: 
To: 
cc: 
Subject: 

Brucken, Elizabeth 
Thursday, April 07, 2005 9:25 AM 
Adkins, David 
Johnston, Frank 
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 €or 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 

1 
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From: 
To : 
Sent: 
Subject: 

Schulten, Robert ’ 

Adkins, David 
Thursday, April 07,2005 11 :25 AM 
Read: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review 

Your message 

To: 

cc: 
Subject: 
Sent: 4/6/2005 9:25 PM 

Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank; 
Green, Donna 
Lee, Linda; Schulten, Robert; Sattler, John 
ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review 

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

1 



_ -  
- 

Adkins. David 

From: 
Sent: 
To: 
Subject: 

Schulten, Robert 
Thursday, April 07,2005 1 1 :33 AM 
Adkins, David 
RE: ONLO-I 38, 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 
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 

. .  

1 
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Adkins, David 

From: Green, Donna 
To: Adkins, David 
Sent: 
Subject: 

Wednesday, April 13,2005 7:04 AM 
Read: ONLO-I 38, Rev.0, CCP Low Level Debris, Blue Sheet review 

Your message 

To : 

cc: 
Subject: 
Sent: 4/6/2005 9:25 PM 

Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank; 
Green, Donna 
Lee, Linda; Schulten, Robert; Sattler, John 
ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review 

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

1 



- 

5 9 2  9 Adkins, David 

From: 
Sent: 
To: 
cc: 
Subject: 

Adkins, David 
Wednesday, April 13,2005 1 :23 PM 
'Rodney Bell' 
Heffron, Steve 
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 'lc1eantt 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 : 5 9  AM 
To: David.Adkins@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 
ITdunnage". The 5th box will be removed from a S / L  and the box alone 
will be buried. 

Rodney 

>>> IIAdkins, David" <David.Adkins@fernald.gov> 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 

. . . . . . . . . . . . . . . . . . . .  DISCLAIMER X * * * X X * * * * * X * * * * * X X * * * * * * * * *  

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. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
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Adkins, David 
- 

From: Adkins, David 
Sent: 
To : 'TomWalsh75@aol.com' 
Subject: RE: Profile 

Friday, April 22, 2005 11 :57 AM 

Hello Tom!! 

Sorry I 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 limehadsorb 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 overthe profile!! 

Dave 

-----Original Message----- 
From: TomWalsh75@aol.com [mailto:TomWalsh75@aol.com] 
Sent: Sunday, April 17,' 2005 8:53 AM 
To: david.ad kins@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 4501 I 

www.environanalysis.com 
51 3-305-0538 

4/23/2005 



- 
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Adkins. David 

From: 
Sent: 
To : 
Subject: 

Samples, John 
Wednesday, April 20,2005 1 :34 PM 
Adkins, David 
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 2 0 ,  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 €or 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 

1 



Waste Profile Sheet 
(XI NTS Only 

A. Generator Information 

0 Hanford Only 0 Both NTS and Hanford 
J 

7. 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) 

Page 1 of 5 2 2  9 

4. Primary Technical Contact: David S. Adkins email: david.adkins@fernald.uov Phone: 513-648-7260 
Fax: 51 3-648-4925 

5. DOE Contact: John Sattler email: john.sattlerkWernaId.uov Phone: 513-648-3145 
Fax: 51 3-648-3071 

6.  Waste Certification Official: Reinhard Friske ernail: reinhard.friske@fernald.gov Phone: 513-648-5477 
Fax: 513-648-51 31 

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 NIA 
2.b. Hanford Profile Sheet Tracking Number: NIA 

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

3. 
by this profile sheet. Attach process flow charfs and other available information if helpful in explaining the 
generating process. This waste is primarily a debriskrashlabsorbed 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. 

Waste generating process description: Describe the process fhat generated the waste stream identified 

4. Waste management services requested: 
Disposal 0 Storage (Available only at Hanford) 0 Treatment (Available only at Hanford); describe: 

c] Other; describe: 

5.  Waste Category (Check all that apply) 
IxI LOW Level 

Mixed Low-Level (Generated within Nevada Only) 
“Classified Waste” 

c] Asbestiform Low-Level Waste 0 Transuranic Waste 0 Hanford Category 3 LLW 0 DOE Equivalence GTCC 

E o n e  Time Only (m3): 15.0 rnA3 

c] Mixed Low-Level 

“Classified Waste” requiring protection from visual observation 0 1 l(e)2 By-product Material (Small Quantities) 
c] Hanford Category 1 LLW 

Exceeds Hanford Category 3 LLW 
Contains accountable nuclear material 

6. Estimated volume: nOn-going (m3/yr): Total remaining volume (m3): 

7. Estimated frequency of shipments per fiscal year: 3 
. _ _ -  - . -  . -  

C. -Physical/Chemical Characterization 
1. Physical/Chernical process knowledge. Describe the process knowledge information used for 

physicakhernical characterization of this waste stream: 

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



Waste Profile Sheet 
5 9 2  9 

Page 2 of 8 
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: 

Historical process and analytical data. Describe: Refer to Process Knowledge File Narrative under 
“RadiologicallChemical Composition”. 

0 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: 

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. 

0 Physicakhemical 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. Physicallchemical analysis. Describe the sampling and analysis performed to characterize this waste stream: 

E No analysis performed. 0 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 6-1 
and data validation summary. 

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

0 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 (WaAdminCodel73-303), excluding WOO1 . List all 
Washington waste codes that apply; place waste codes that do not apply to all containers in parentheses: 

0 For Hanford only, Washington State dangerous PCB waste (Waste code WOO1 of WaAdminCodel73- 
. 

TSCA regulated PCB (40 CFR 761). Describe category of PCB (i.e. PCB waste, PCB bulk product waste, 

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 

303): Describe PCB source and concentration: 

PCB remediation waste, PCB analytical waste, etc). Describe PCB source and concentration: 

regulations. 

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

Waste stream requires treatment to meet land disposal restrictions of 40 CFR Part 268. 
If checked, provide the following information: 
0 Wastewater - 0 Nonwastewater Hazardous debris 

Waste contains Underlying Hazardous Constituents (applicable UHCs must be included in Item C.9) 
Was the waste treated after August 24,1998? Yes 0 No 

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



5 9 2  9 
Page 3 of 8 

- 
Waste Profile Sheet 

c] Waste stream meets some of the applicable land disposal restrictions of 40 CFR 268. Check thisbox 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: 

c] 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 
(WaAdminCodel73-303-090) that apply to the waste stream: 

0 Flash point 38OC 0 Ignitable solid c] Oxidizer 0 pH2orless 0 Liquid that corrodes steel at a rate greater than or equal to 0.25 inchedyear 
0 Reactive cyanide Reactive sulfide Water Reactive 0 Explosive, unstable or pyrophoric 

c] Flash point 38OC - <6OoC 

0 pH 12.5 or greater 

0 Flash point 6OoC - 93.3OC 

Generates toxic gases, vapors or fumes 

6. Physical state: 0 Liquid Sludge Debris Solid 
IXi Powder/Dust Sealed Source , 0 Encapsulated Solidified 

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: 
c] Containerized liquid Absorbed Liquid 0 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: 

0 Animal carcasses Infectious waste 0 Vegetation 0 Free liquids 

0 Chelating agents c] Organic liquids OAsbestos waste 0 Particulates 

Gases PCBs 0 Explosives 0 Pyrophorics 

. 0 Beryllium Dust 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. 
c] 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 

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



CAS 
Number 

Chemical constituent Waste Component Estimated weight percent 1x1 
Estimated volume percent 0 

See MSDS 
See MSDS 

See MSDS 

Steel 
Sealed Source (Battelle Ra- 
226 source WJS-105) 
INSTAPAK foam 

0.00 (one source, 0.1338 g) 

Included as plasticlvinyl % 
De-Solv-it (absorbed on Included as absorbed liquid 
rags; only as wipe on) % 
Spray-Nine (ph adjusted to Included as absorbed liquid 
10.5, absorbed on rags; % 

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: 

See MSDS I ALARA 1146 Strippable 

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) 

I .I7 

2. Radiological characterization methods. Describe the analysis and characterization methods used to determine 

See MSDS 

See MSDS 

See MSDS 

the 

0 
0 
IXI 

0 
IXI 

Coating 
Floor Dry Included as absorbed 

ZapLoc Included as absorbed 

N990 Petrobond Included as absorbed 

sludgelliquid % 

sludgelliquid % 

sludgelliquid % 

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 
Nondestructive assay. Describe type and frequency of assay performed: NDA was performed on each 
waste container using sodium iodide detectors. Cs-I37 was reported for each box. The Cs-I37 
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-I37 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 rpdionuclide 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 North-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-I37 
activity is based on the NDA discussed above and in the profile PKN document. All other reported 

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



L 

Isotope 
. 

Waste Profile Sheet 

Concentration (Bqlm3); Range Isotope Concentration (Bq/m3); 
and Activity Representative of Range and Activity Representative of 

Page 5 of 8 
radionuclides were developed using the Columbus Closure Project standard isotopic mix which is 
discussed in depth in DD-98-04. 

Co bal t-60 
St ront i u m-90 
Cesium-I 37 
Plufonium-238- 
Plutonium-239 
Plutonium-240 
Plutonium-241 

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): 

- 
Final Waste Form Final Waste Form 

7.OE+08 to 4.2E+09,2.9E+09 
1.3E+09 to 9.OE+09, 6.2E+09 
2.OE+09 to I .5E+10,9.4E+09 
3 .OE+D8 to8.5E+08,45E+08- 
I .4E+07 to 8.OE+07, 5.8E+07 
2.OE+07 to 1.5E+08,9.5E+07 
I .7E+09 to 1.5E+10.7.7E+09 

. -  - 

Surface 0.07 to 2.5 30 cm O.O? to 0.9 One Meter 0.01 to 0.4 

4. (Section D 4 need not be filled out for Hanford only profiles)235 
mYes U N O  Does the waste contain enriched uranium ( U wt% L 0.90), 233U, 239Pu, 241Pu, 242mAm, 

243Cml 245Cm, 247Cm, 249Cf, 251Cf? If yes, answer the following and check those that apply for 
compliance with the criticality safety criteria of the NTSWAC. If no, skip to Section D.5. 

. 

4.1 

4.2 

4.3 

Attach completed NTSWAC, Appendix E, Table E.3, 235U FGE and 235U Effective Enrichment, for 
each enrichment level or range. See attached Table E.3 

Waste package contains 15 g of 235U FGE or less. 
Specify controlling document: WM:CHAR-T-0001 

Fissile material does not exceed 350 g of 235U FGE per package nor does it exceed 2 g of 235U FGE 
per kilogram of waste (mass of the package is not included in the mass of the waste) (graphite and 
beryllium must not exceed 1 % of the mass of the waste). 
Specify controlling document: 

4.4 0 

4.5 

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 

Graphite and beryllium exceeds I % of the mass of the waste. 

4.6 

4.7 

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 

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: 

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



5 9 2 9  

Isotope 

Americium-241 
Cu riu m -244 
Rad i u m-226 

Paae 6 of 8 
Concentration (Bqlm3); Range Isotope Concentration (Bq/m3); 
and Activity Representative of 

Final Waste  Form 
Range and Activity Representative of 

Final Waste Form 
I .OE+08 to 6.5E+08,4.7E+08 
9.OE+07 to 5.5E+08,3.8E+08 
(2.OE+03) to I .3E+16, 5.3E+06 

Transuranic 
Nuclide 

Plutonium-238 

Concentration (ncilg); Range Transuranic Concentration (nCilg); Range and 
and Activity Representative of Nuclide Activity Representative of Final Waste 

Final Waste  Form Form 
I .I E+Ol to 3.4E+01, I .5E+OI 

7 .  

8. 

E. 
1. 

Are there any packages in this waste  stream that exceed the Plutonium Gram Equivalent limits specified in 
NTSWAC, Section 3.2.2? Yes  0 No 

Provide container type(s), quantity, and supporting PGE calculations. See attached PGE calculations. 

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

Packaging 
Packaging used. Check the applicable boxes. 0 Drum; describe size(s), type, and weight range: 

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

Dimensions, LWEI (cm) Package Type Volumes(id. m? Tare wt. figs) Manufacturer 
219 x 121 x 127 (external) Excepted packaging with 2.55 368 to 432 CTI 

bolt closures 

208 x 147 x 106 (external), Excepted packaging with 2.47 368 to 432 ..- CTI 
bolt closures 

Wood box; describe size(s), type, and weight ran e: 

0 High integrity container; describe size(s), type, and weight range: 
9 Do the  Metal or Wood boxes meet  the 3,375 Ib/ft strength test? Yes 

lntermodal transport container; describe size(s), type, and weight range: 

No 0 N/A 0 

Dimensions, LWEI (cm) Package TvDe Volumes(id, m? Tare wt. figs) Manufacturer 
607 x 244 X-259- - Jp-2 Type A 29.8 5344 MHF Logistical Solutions 

0 Other container; describe size(s), type, and weight range: 0 Bulk waste - bulk package and  shipment dimensions and weight ranges - describe (supersack, burrito 
wraps, equipment, etc.): 

Waste Profile Sheet Form - Revision 1 - February 11,2004 
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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 8-25 box prior to addition of INSTAPAK foam. 
Radiologically stabilized in concrete or other stabilization agent; describe type and amount of material 
used and provide data to demonstrate waste meets stabilization criteria: 

IXI 

0 

2. Maximum container size: 6.1 m x 2.44 m x 2.59 m 

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 IO-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? 

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 
thatlthose intermodel(s) may be the disposal container. 

0 Yes No - Documentation is not available to verify the boxes are IP-2 rated. Therefore, the 

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 

I. Comments: 

2. Exception or Deviation Request to waste acceptance criteria: Complete if needed 
a) Identify 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 (1OOuCi) 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 I 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. 
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G. Generator Signatures 
To the best of my knowledge, the information 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 Con 

Signature: 

Waste Certification 

Signature: 

e 

Date: 

Waste Profile Sheet Form - Revision 1 - February 11,2004 
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Table E.3: Calculation of U235 Fissile Gram Equivalence and Effective U235 Enrichment for LLW Packages 

Cf 249 

Cf 251 

O.OE+OO 3.6E+08 O.OE+OO u233 

O.OE+OO 1.5E+11 O.OE+OO 

O.OE+OO . 5.9E+10 O.OE+OO 

1 3.12E+03 1 2.30E+00 7.2E+03 8.1 E+04 8.9E-02 u235 

I 1 I I I 

Effective U235 Enrichment = 

Pu239 8.00E+07 2.30E+00 1.8E+08 2.3E+09 8.OE-02 

P u ~ ~ ’  1.50E+10 2.30E+00 3.5E+10 3.8E+12 9.1 E-03 

1.22 

O.OE+OO 3.6E+11 O.OE+OO 

~m~~~ O.OE+OO 1.9E+12 O.OE+OO 

~,,,242m 

~m~~~ O.OE+OO 6.4E+09 O.OE+OO 

~m~~~ O.OE+OO 3.5E+06 0.0 E + 0 0 

1.4E+00 

1 .OE+OO 

5.4E+01 

7.8E+00 

2.3E+01 

7.8E-01 

Iffective U235 Enrichment = ITotal U235 FGE ( 1.5E-O1)/Total grams uranium (12.2) 

. . . . . . . . - - - .. . 

1.3E-01 5.1 E-02 

3.2E-02 8.9E-03 

O.OE+OO ----I-- 
O.OE+OO 

O.OE+OO -----I- 
O.OE+OO 

TOTAL U235 
1.5E-01 

ONLO-0000001 38, Rev. 0, Table E.3 



Plutonium Gram Equivalent Calculations for 
Reportable Isotopes included in NTS Profile ONLO-0000001 38, Rev.0 

Intermodel (m3)= 9.20E+00 lntermodel PE-g = 8.25E+00 

. - . - . - . . . . - 

ONLO-0000001 38 PGE Calculations, Rev.0 



RM-0053 

WM: CHAR-T-0001 

EW-0001 

WM:PKGGA-0002 

PT-0018 

Procedures Reference List for Profde 
ONLO-000000138, Revision 0 

DDO-155 

WA-OP-029 

DDO-166 

DD-98-04 

WA-OP-020 

DD-MN-01 

DD-93-19 

DDO-019 

MSDS PACKAGE 

Waste Characterization Requirements Manual 

Radiological Characterization for Disposal 

MEF Characterization Process Procedure 

Absorbent Determination 

Preparation of Documentation of Off-Site Shipment of 
Hazardous Material 

Waste Package Loading Record 

Radioactive Waste and Radioactive Mixed Waste Absorption 

Hazardous Materiawaste Shipping Container Checklist 

Waste Characterization, Classification, and Shipping Support 
Technical Basis Document 

Identification, Segregation, Separation, and Documentation of 
Low Level and Radioactive Mixed Waste 

Quality Manual Decontamination and Decommissioning 
Operations 

Decommissioning Plan 

Quality Purchase Receiving Control 

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 ME3q (1OOuCi) 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, REVISION 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 t o  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 t o  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 .OO 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 
manner that movement is prohibited. 

a 

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 t o  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 pain3 of generation, .waste_ was inventoried .and segregated in accordance w i th  . 
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 
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items including aerosol cans were emptied and punctured t o  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 t o  remove radioactive 
contamination from concrete, steel, and block surfaces. Examples of debris waste 
generated from this phase include but are not limited t o  metal, structural steel, reinforced 
concrete, rebar, plastic, wood and glass. 

Additionally, liquid/sludge mixtures generated by past housekeeping 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. 

b 

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/ChemicaI 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 wi th  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 t o  
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 t o  nuclear power reactor research. The data from the 69 
smear samples and the output of the ORIGEN2.1 model were used t o  develop what is 
referred t o  as the "JN Standard Isotopic Mix". 

The analysis of the smear samples reveals the presence of Co-60, Cs-I 34, Cs- I  37, Eu- 
154, Am-241, Cm-244, Pu-238, Pu-239/240, U-234, U-238, Np-237, Sb-I  25 and Sr-90 
in measurable quantities in at least one sample, with Cs-I 37 being dominant. 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 ORIGEN2.1 calculations and are then normalized 
t o  1 Ci total waste. 

The Cs- I37  activity concentration was developed, on a container-by-container basis, using 
NDA with sodium iodide detectors. The Cs-I  37 activity within the waste container is then 
%sed as th-e ba-sis for  catculating- all -03her the constTtuent isotopes b y  multlply7ng the Cs--  
137 activity by  the JN Standard Isotopic Mix activity ratio for each isotope. 

_ . .  
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The radiological characterization is described in more detail in DD-98-04: Waste 
Characterization, Classification, and Shipping Support Technicat Basis Document. The 
only difference in this case is the Cs-I 37  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-235 enrichment 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 .OO 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 only in this source, was used for the PGE calculations. 

Hazardous Waste Listings and Characteristics 

F-/isting: 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 /OAC 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/OAC 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 b y  
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/OAC 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 Wisting: The waste does not meet the listing description of a listed discarded 
commercial chemical product, etc. in 40 CFR 261.33/OAC 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. 

/gnitabi/it y: The waste is composed of deb ri s/t ras h/a bso r bed I i q u id /sl u d g B as previous I y 
- . . - . . . 

. - . desctibed an-d-does no€ meet-the-definition 0-f-ignitatjility be-c-ause-it:- . 

0 Does not contain liquids wi th  a flash point less than 140 F; 
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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 chemical 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 
Does not contain oxidizers as defined in 49  CFR 173.1 5 1. 

Corrosivity: The waste is composed of debris/trash/absorbed sludge and does not meet the 
RCRA definition of corrosivity, which pertains t o  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 wi th 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; 
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; 
Does not contain materials capable of detonation or explosive reaction if it is 
subjected to  a strong initiating source or if heated under confinement; 
Does not contain materials readily capable of detonation or explosive decomposition 
or reaction a t  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 4 9  CFR 173.53 or a Class B explosive as defined in 4 9  CFR 
173.88 - 261.23 (a)(8). 

Toxicity Characteristics: As previously described, the waste managed in this waste stream 
was generated in association wi th D&D activities. Process knowledge of these wastes in 
conjunction wi th  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 t o  be present in the wastes a t  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. 
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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 
wi th 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. 

. . .. 

. . . . . . . . . - .  . . -  _ _  
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‘ The p.wpose of this document is to establish the technical.basis for identifying &d quantifying 
the isotopes in the radioactive remote-handled trkuranic (RH--TRu) waste and low level waste . 
(LLW) generated by the Batteue Coliunbus Laboratories Decommissio~g Project (BCLDP) at 
BattelIe’s West Jefferson North (JN). site. It is divided into the followitlg sectiops: . 

1: Definition of the JN Staridard Isotopic Mix-Technology limitations and the need to limit 
personnel exposure associated with the high exposure. rate of the waste inventory stored at 
JN-1 lirdit: the feasibility of direct sampling for the purpose of radiologicdy characte&ing 
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 fram waste packages are compared with the ‘Sstmdard,” &d isotopic. 
invebtories in the waste packages arkmlculated from that comparisan. . ‘ 

2, . Method for Estimating Waste Container Radioisotopic Inventories-This section sets forth 
the method for identifying and qumtifjmg the isotopic inv’mtory for waste‘based upon the 
external gamma exposure rate. For RH-TRU, the .waste addressed by this section is packaged 

,.into 55-gdi0n drums with liners. 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 
second designation wil.1 be either TRU waste or LLW. Wgte designated as LLW is ’ 

segregated by the BCLDP from the TRU waste and is handled under the BCLDP LLW. 
program. 

’ 

waste. The . 

The general process For identifyi3g waste container contentefor ‘both RH-?*RU and LLW-is 
as follows: 

Step 1 : The e q e d  gamma exposure rate for each con@iner is measyed. 

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

Step 3: By setting the ratios of expos.me rate to activity equal for the unknown drum (shown in 
Equation 1 below) and the modeled drum, the total a c t i ~ t y  within the waste containex is 
calculated. . 

(Equation 1) A,LJM- - AnrslQAD . .  

Step 4: The total activity within the waste container is then split up into constituent isotopes by 
multiplying the total activity by the JN standard codposite in Table 1 
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. Table 1: The JN Standard Isotopic Mix 

Normalized 
Activity 

Radionuclide Basis Activity Raiio : * (CY1 Ci) 

Am-24 1 S 5.013E-02 1.69OE-02 
Ac-227* * 0 .  1.106E-10 3.73OE-11 

Am-242m 0 1.001E-04 3.375E-05 
Am-243 0 3.746E-04 . 1.263E-04 

Be-1 o* ' 0  7.465E-11 2.51rlE-11 
Ba-133 0 .  6.222Er30 . 2.098E-30 

. C 1 4 .  ' . .  0 ' 1.87 1E-05. 6.3 09&06 
Cd-113m ' 0 . 4.065E-04 1.371.EO4 
Cf-249* . 0 . . 6.009E10 . 2.026B-10 
Cf-250 0 ' 1.410E-09 4;755B~10 
(3-2.5 1 * 0 2,38131 1 8.029E-.12 

I 01-36* ' . 0 .. 1.87OE-07 . 6.306E-08 
011-243 0 2.628E:04. ' 8.862E05 

Cm-245 0 . 6.4 19E-06 2.165E-06 
cm-246 0' 23199E-06 7.415E-07 

'cm-244 , * s  4.036E-02 1.3613-02 

cm-247 0 . '1.023E-If . 3.450E-12 
.Cm-248 , . .  0 . 4.206E-11 1.418E-11 

. .  Cm-250* 0 9.677E-18 * 3.263c-I 8 
CO-60 ' s 3.096E-01 1.044E-01 

CS-1 3 5 0 49863.06 . 1.681E06 
CS-137 . 1  3.3723.01 

Eu-152 0 3.752E-05 1.265E-05 

(3-134 ' S 4.113E-03 '1.3873-03 

Eu-150* 0 1.6873-10 ' 5.689E-11 

Eu-1 54 S ' 1.543E-02 5.203E-03 
, G+152* 0 5.894E-18 . 1.988E-18 

X-129 . o  4.757E-07 1.604E-07 
K-40 0 7.404E-14 2.49713- 14 

1 - . .  
Mo-93*- 0 '  1.049E-08 3.537E-09. 
Nb-94 . 0 . '2.2653-09 7.638E-10 

- Ni-59 0 7.33'&-06 . 2.474E-06 
Ni-63 * 0 9.048E-04 3.05 1EO4 
Np-237 0 4.5 15E.06 1.523E-06 
Pa-23 1 * . 0 . 2.866E-10 ' ' . 9.6633-11 

. Pb-210 0 . 3;FlE-12 1.0863-12 
Pd~107' 0 1.85lE-06 6.242E-07 

9.4 Pu-23 8 S 4.829E-02 . 1.628F2-02 

Pu-240 . s  , 1.01 1E-02 3.409E-03 

PU-242 .O 3.02533-05 1.020E-05 
Pu-244 . 0 129273-11 4.357E-12 

Pu-239 . S 620.113.03 . 2.091E-03 

h-24-_ - - -. . - - -0 - - - - - 8;132W31- - ---2.742EOI .-- -.- - - - - - - - - 

Ratioed 
Standard. 
D evja tiop 
2.578B-12 . 
5.931E-03 
1.137E-06 . 

5.36833-31 
.3.803E13 
1.741307 

2.629E-11. 

4,2163-06. 

3.339E-06 

6.127E-11 
1.149E-12 
1.733B-09 
3.62923-06 
4.944E-03 
5.384E-08 

' 3.705b-08 
2.744E-13 

' . 1.606E-12 
5.028E-19 
2.784E-0 1 

. 3.0733-04 
' 3.467E-OS' 

8.858E-13 

9.435Ei04 
6.035E-20 

6.586E-16 
9.448E-11 
2.075E-11 . 
6.945E-08 
8.'127E-06 

0 , .  

7.1 5 1E-07 

. 2.i95~-09 

2.681E-08 
5.246E-12 

. 1 :919E- 13 
1.775E08 
3.99OE-03 
4.83 B O 4  

8.630E-03 
1.047IZ-03 

- _ - - . - - -  - -  

4.066E-07. 
936lE-14 

Normalized 
Staidard 
Deviation 

2.000E03 
3.834E-07 
1.422'B-06 
1.8 10E-3 1 
1.282E13 
5.87133-08 ' . 
1.1263-06 
8.865E-12 ' . ' 

2.066E-Il . . 
3.875E-13 . 
5.8443-10 , 

8 . 6 9 3 ~ i 3 .  

1.224E-06 

1.8 16E-08 
1.249E-08 

.9..2.53E-14 
5..41.6E-13 
1.6963-19 
9.388E-02 
1.0363-04 ' 

1.1693-08 
0 

2.987E- 13 ' 

2.41 1E-07 

l.667E-03 

1.3.182E-04 . 
2.035B-20 
7.402E-IO 
2.22 l.E-I 6 
3.18613-1 1 
6.9978-12 

. 2.3423-08 
2.7413-06 
9.041E-09 
1.76933-12 
6.471E-14 
5.986E-09 
1.345E-03 
1.629E-04 
3.53OE-04 ----- - - . 

2.9 1 OE-03 
1.371rE-07 
3.123E- 14 

2 



8 .  I 

November 2002 
, r  i 

5 9 2 9  
DD-98-04 

Revision 4 

Table 1: The JN Standard Isotopic Mix (Continued) 

Normalized Ratioed . Normalized 
Ratioed Activity Standard Standard 

Radionuclide Basis . . Activity ’ (1 Ci) Deviation Deviation ’ 

RaL228 0 1.9953-15 . 6.727B-16 5.133B17 1.73 12-1 7 
Ra-226 @ 1.494E-11 5.038E12 ’ 9.7533313 1.94013-13 . 

Re-1 87* 0 2!909513 ’ 9.810E14 2.500E15 * 8.43 OE-16 ’ 
0. 4.581303 1.545~-03 ‘1.376E-04 4.640E-05 . Sb-125’ 

. Se-79 ‘ . 0 5,9383-06 2.002E-06 .2;27753-08 7.678E-09 . . . 
Si-32 0 ’  . 6 . 1 7 4 ~ i 3  2.082~13 . ‘1.013~44 3.Al6E-15 . ’ 
Sm-147 * 0 .  . 6.54lE-11 . 220633-11 ‘ 3,269B-13 ’ 1.102E-13 . ‘ 
Sm-15 1 . . o  4.739E-03 1.598E-03 7.54OE-06. 2.543E-06 
~n-i21m 0 9.678E-06 . 3,.264E-06 ’ .7.716E-08 ’. * 2.6023-08 
Sn-126 0 ’  1.20e05 4.067B-06 7.395E-08 

’ Sr-90 . 0 6.5633-0 1 2.2 13E-0 1 3.127E-Q3 1 :054E-03 * 

2.494E-08 ’ 

Tc-99 0.  1.884E204 6.3 53E-05 6.95OE-07 2.344E-07 , ’ 

Thy25 8 * 0 4.600E-07 1.551E-07 . ‘ 2.466E-09 ‘ 8.316E-10. 

Th-230 0 3.070B-09 1.035E-09 6.482E-11 . ’ 2.186E-11. , 

7%-232. 0 3.3 6 1E- 1 5 1.133E-i5 6.332E-17 2.135E-17 
.n-208* ‘ 0 . . .  1.6543-07 5.577E-08 8.8903-10 ‘ . 2.998E-30 

. Th-229 0 ‘2.99 1E-12 ’ 1.009E-12 4i247E-14 1,4323-14 ‘ 

. , U-232 ’ . a ,o  4;620E-07 1.558E-07 . 2.626E-09 ’ ’ 8.8553-10 . 
* 2.4 1 5E- I2 0 5.377E-10’ . 1.813E-10 7.163E-12 U-233 

U-234 0 ‘ . . 1.727345 5.824E-06 “3050E-07 
U-23 5 0 .2.523E-07 8.508E-08 7.807E-09 2.6333-09 

.. U-23s ,’ . ’ 0  ‘ 4.899E-06 1.65’2E-06 . 2.829E-08 ’ 9.5403-09 
2-93 . . ‘ 0 2.774E-05 ’9.354E06 - .1.1533-07 ’ , ’ 3;888E-OS 
To&# 2.965EMO , 1 .oooB~o,o 

i.028~-0.7 . . 

U-23 6 0 3.344E-06 1.128b06 3.62OE-08 1221EO8 ’ 

The column labeled “Basis”.eontains either an “0”for 0RIGEN;Z.I-derived duta or an “S” for. 

.Table 1 combines sample data and ORIGW2.I data.‘Bec&e a “log-normaZ” distribution fit the 
s&pIe d@a m c h  better than a “normal distributfon, ” the sample “log-normal” means and %g- 
noma1 ” standard deviati&s were Gsed See the referece document comtaining the statistical @arjtPis. 
;4;.ithrnetic mea& were used for the ORIGEN2.;I data because they were calculated values, unlike the 
sample data, which’are &perfment.d values. ’See the statktica2 anaIpis reJeence document. 
The isotopes markedwith an “*’* are not on theNRC license forEnvirocare. Becahe they are a very 
smallpercentclge of the activity and because they were not confirmed by sample data, a check wiI1 be 
peforrned to assure that they do not represent &I qggregae more than 5% of the aitivitiy; Ifthis is 
true, thty will be deletedpom the record sent to Envirocare. 

. 
’ sample-derived data. 

e 

. .  

. .  

. 3  
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The West Jefferson North site has four fac%ties.(JN-l., JN-2, JN-3, and.JN-4). Only three are ’ 

covered by the BCLDP: JN-1, JW2, and m-3.,JN4 was cleaned andrreturned to Battelle,for use 
on other projects. The project document TCP-98-03, “Building JNil Hot Cell ,L&oratory . 
Acceptable Knowledge Document,” sumhdzes all of the research conducted.at the West 
‘Jeffersonde and disposition of residual mateqal from that.researcli. The balance of this 

. docqmeirt deals $fh the majority of the JN-1 waste that is attributable t o  nuclear power reactor 
reseech. Several other BCLDP waste streams &e handled separately, . 

The majority of waste at the West JeffersonNorth‘site is residual material from several years of 
research on inadiated fuelBpecia1 Nucl.ear Material ( S W .  In addition to the SNM nuclides, 

‘ and transuranic (TRW nuclides, decay products and adjvation products ‘associated with the fie1 
are also found kt varying amounts. While research was also conducted on other sources. of 
radioactive material, those items are either segregated fiom the JN-1 waste‘or have been removed 
from the site completely. : 

A “JN Standard Isotopic. Mix” is defined as a combination of samples and calculations further 
described as .follows: 69 samples: were taken throughout the accessiblework areas of Building . 
JN-1. The measured dktribaion of these 69 samples .was compared with spent fie1 modeled 
using the Oak Ridge Isotope Generation and Depletion (ORIGEN2.1) .cornput,er code. This code 
estimates the production and decay of fission. and activation products af comrriercial nuclear 
power plant fuel. The ORIGEN2.1 input parameters of enkhment, b k u p ,  and decay .were 
varie.d to simulate fuel remants at JN- 1 .. (The OEUGENZ. 1 Verification and Validation w&VJ 
Report identified in the “References” section documents the initial values for these three 
parketers and further describ,es the reasoning for assigning these values.) A series‘of software 
scripts &d spreadsheets was used to reduce the‘sample data ar,ld the ORIGEN2.1 data so that 
they could be compared. A description of the various soha re  applidationsxsed to defme the JN 
Standard Isotopic Mix (called the:software map) is included as Figure 1. The combin’ed 
distriiution of isotopes identified and estimated by sainpling and modeling is called the JN 
Stqdard.Isotopic Mix. 

. .  

A given 4uantity of the JN Standard Isotopic Mix is,then used‘as the radioactive material sowce ‘ 

with the Microshield comput& shielding code to simdate external gamma ray. interaction-rates 
for various package and form weights. These interaction rates are used io generate interaction 
rates-to-weight conversion equations .for each package and waste form. me interaction rates .me 
further used to calculate total activity content for individual packages and waste forms. From 
this, the level of W U  in nCi/gin each container is calculated. ‘nose  Cori&en with levels 
greater than 100 nCi/g are considered TRU. 

- - - - - - - - - - - - - -  - - - - - - -  - - -  fiee ~ - e ~ t  -s-&. - - - - --- - ple, ONGEN2.1 derived, and cornbided distribution means and uncertainties for 
each of the isotopes of interest 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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. p; . radionuclides included in the mix were based on the following: 
q.-.:, . 

. a. All mobjle radionuclides in H d o r d  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 radionuclides in the HanfordSWAC with a Category 1 waste li&, exceptTi-44, 
Nb-91, Bi-207, and Bk-247, wbich were not present in samples or ORIGEN output. 

c, All TRU radionucljds.$Hdord SWAC with a half life greater than 20 yet&. 
' 

. ' 

& Sbrl25, Cs-134, '?I-208, &d Th-228 added because they %ere preseni ip samples. 

e. Sum of h-239/240 from sm'ples; Pu-2391240 doted based on ORIGEN2.1 output. 

2.2 S 0 F T W A R E : W  ' 

Figure 1 demonstrates the relation&p bet;freen all s o h a r e  padkages'used in developing . . 
DD-98-04. The software packages comprising the model are described in +e ordk &use in the ' 
following sections. Please refer to the supporting documentation for .specific assumptions and . 

additional detail regarding software.operation.'Note, each piece ofso&&e outP;ut is verified and ' ' 
valida4ed:The V&V'report for each software output is filed with BCLDP project records. . 

2.3 , SAMPLE-DENVEDI$OTOPXCMIX, , ' 

Ovexaperiod of time, for various reasons, 69 sampIes have been collected thipughout the JN-1 
work area. A schematic.showing JN-1 with the locations of 69tmtnples mqked is included in the 
BCLDP project xecords (see JN Shdard Mix Reference Document). This couection of 69 

,. 
' 3 '  . . .  . .  . .  

... . .  .. 
' E 

. .  
salliples was used 'as the starting point for defining the JT?T Standard Isotopic Mix. Ifnecessary, 

TRU wqte Isotopic ~ i x " )  p d  re-est ,Mishkdpe anal 'is of samples fiom JN- I. 
reveals the presence of Co-60, Cs-1 4, Cg-137, Eu-15 d" , Am-241~Cm-2<Pu-23 Pel) , Pu-2391240, ' 
is used as the basis foithe 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 
(daughter isotopes are routinely assmqed'to be in equilibrium witkt the parent and me not listed 

* the mix will be re-evaluated according to BCLDP procedures (TC-AP-3.3, "Confirmation of 

in measurable quantities in-at least one sample, with and 
s-137 is also thd dominantisotope inthe ORIGEN2.1 outputy it 

r." 

. 

. . . , . i separately) qnd are then normalized to 1 Ci total waste. . 

5 
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OlUGEN2.1 sofhvare used to model SNF- 
20 input files created and 20 output files 
generated. h p u t  files called o2clrl .inp' through 
02c20.h~. Output files called o2clrl .out 
through 02c20.0ut. 

1 

. _. . .  . 

h analyses summarized in 
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. .  

Output from 20 ORIGEN runs s-arized in 
Master BCLDP.xls. 

. .  

Tab1.e 1 dDD-98-04 (Also 
in Mastq BCLDP.xls). 

Expome-to-curie database takes as input, dnrm 'ID, dnun weight, 
and six exposure rates at positions around the drum. 'The database 
software calculates the drum isotopic inventory and prj& a report 
containing all of the parametersrequired by theDOT CoC and 
the Hanford Waste Prafile Sheets. 

. 

6 
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2.4 ORIGEN~S-DERIVED ISOTOPIC Mu: 

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 N o d  site, Because &e 
number of fvns needed to represent the variations of the three parameters is so great, an alternate 
approach was used, reducing the number of ms to 20. This alternate approach is c a e d  Latin 
hypercube sampling, andit is further described in the subject docment listed under &e 
“References” section. Table 2 is further des.cribed in the ORIGEN2.1 V&V report included in &e 
B CLDP project records and listed  der the ‘References’’ section. 

In s m a r y ,  four replicates of a five-sample Latin hypercube design were devel6ped-using an. 
S-Hus0 version 2000 program written for this purpose and based on the procedure. outl&d 
‘‘Large Sample Properties of SimuIations Using Latin Hypercube Sampling’’ by Michael Ste&- 
thereby providing 20 analysis runs. The distribution of each parmeter gable 2) was divided into 
five.pat6tions of &qual probability. Latin hypercube samphg, then, ’eflsues a random value of 
each partition is included in each: of the five replicated designs, while.-bg the total 
number of required .analysis m s .  The resulting 20 (5 samples x 4 replicates) analysis. runs are 
presented in Table.3. ‘ 

j 

7 
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The mean result across the 20 ORIGEN2.1 runs (or equivalentIy, the mean ofthe mean results 
determined for the four replicated designs) calculated for each studied isotope represents its I 

assumed normalized activityratio (to (3-137) in the standard isotopic &&bution. Because of 
the extensive modeling capabilities of the ORIGEN2.1 code, the output contains many isotopes 
that &e present in quantities below analytical detectability. 

. .  

. . . .  

. .  

8 
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3.0 RH-TEtU WASTE ACTMTY CALCTILATIONS 

This section sets forth the method for identifying and quantSying the isotopic inventory for TRU 
waste Cpntkers. The waite adgressed by this section is packaged h to  55-gallon drums with 
steel liners. The liners are filled remotely inside the JN-1 hot cells. Once filled, each liner will 

' receive two (2) designations: The f i s t  designation will be either CH or RH waste. Liners with 
. contact exposure rates.equal to or less thin 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 
transurpic isotopes is equal to or greater than 100 nCi/g. The U.S. .Department of Energy 
identifies TR.U waste as waste containing more.than 100 nCi of alpha-ektting TRU isoto$es per. 
gram of waste, with ha&lives greater: than 20 years. CH-TRU will be set aside pending 
establishment of a method for assa*g the waste. The current BCLDP strate'gy requires Waste 
Isolation Pilot Plant CWIpP) approved mobile vendor analysis for CHiTRU determinationprior 
to shipment t4 the W P .  The RH-TRU likely will be sent to Hanford for interim storage prior to 
disposal at the W P .  Consequently, the,Hanford Site SWAC is also followed, . 

. 

, M  ~ ~ F ~ - T R U  WASTE-QUANTWICATION OFRAD~OACTIVE INVENTORIES 

Liners-packaging TRU waste with..contact readings greater than 200 mR/hr are considered RH 
TRU waste an9 are further processeil according'to the following sections. For each RH-TRU 

. waste-filled liner, two g&a exposure rates. will be measured on opposite sides ofthe container 
at 1 meter from the mid-height of the side. Typically, this is done. as the liner is pulled out ofthe 
hot cell. For these measurements, it is assumed that the background radiation level is 
&significant in relation ta the expo.sure 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 container accoxdhg .to the method descdbed in Section 1.1, :The 
follow&g section describes the Microshield model for a 55:galldn drum liner of TRU waste. 

. .  . 

. 

. .  
3.2 MICROSHIELD MODEL FOR W-TRU WASTE . 

. .  . 

. 
' The following input parameters describe the Microshield model used to cdculate'the exposure 
rate a$ 1 mqterfiom 1 mCi of JN standard waste placed into a steel liner for a 55-gdon drum. . 
The values are taken from the Microshielp V&V. report identified in the "References" section. 

. - ._. 

The steel liner has an outside diameter of 19.5 inches (49.53 em) and a height of 32.25 inches 
(91.92 cm). The top and bottom of the liner's circular steel plates have'a thickness ofo.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 liner can hold a volume of 39.5 gallons (149.7 liters) of waste. 

For these calculations, the liner is fidl of waste and the radioactiGe.mat&d is un i fody  
dispersed throughout the waste. The waste matrix is assumed to be.jro%-&Uuraste- densities - - - 

ranging from 50 to 800 pounds. The selection of iron as the waste mat& is not of great 
... - - - -. . . rmg&om ~ - ~ 5 - t ~ - 2 4 2 4 2 g r ~  ~ T Z  cXib3C Ce6€i&&r.%ese densities yield waste masses 

- 
significance because the attenuation of the'gamma rays of predominant iqterest is more 

9 
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influenced by the density of fhe material .than by the specific composition or atomic number of 
the‘media. 

It is also possible to take the exposure rate measurement &er the’liner has been placed in the 55- 
gallon container. 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 fabricate the 55-gallon drum has a 
thickness of 0.0478 inches (0.12 cm). 

The Microshield code uses the point kernel technique to calcdate the exposqe rate at a selected \ 

location f?om a distributed, multi-group source. The attenuation of the g k a  rays and the build- 
up factors are computed for the source (the w&e) and intervening shielding provided by , 

packaging (the liner and, if appropriate, the 55-gallon d.rwn). The results Born this analysis are 
shown h Table 4 and Figures 2 and 3. Note: 1 mCi was modeled in Microshield, , q d  the 
results were then multiplied by 100 as shown in Table 4 and in Figures 2 and 3. This was doae to 
ease data representiOD. See the MicroShield V&V report in the “Refefeices” seotiqn for the 

’ 

complete results. . .  
. .  

5 9 2 9  
DD-98-04 * 

Table 4: Exposure Rates (mIUhr) from ‘100 mCi Total A~tivity at I Meter 
Surface of the Waste Container at the Container Mid-Height 

. .  

P 

From. the 

Solving Equation 1 from Section 1.1 for ADR& which is the term for the total activity in a givea 
drum, gives the following: . 

. pquation2) . 

10 . .  
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. - .  

X DRUM = Actual measur& exposure rate &om a given &UQ 

' 44s ' - - ,Activity modeled.by Microshieid (1 mCi modeled) x 100 (to convert mCi, 
to '1 00 mCi listed in.Tablr: 4) 

Once the total drum .activity is calculated, .it is further broken down hto individual isotopic 
acti&es by multiplying-it by the normalized values in Table 7. . .  

11 . . 
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Figure 2: A GraphicaI Representation of the Data in .Table 4-ExposureRates (mR/hr) from 10Q mCi Total 
Activity at 1 Meter From the Surface of the Waste Container at the Container Mid-Height - L M R  ONLY. 

400 mdi Mix with Drum and Liner 
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. 3 .3  TREATMENT OF UNCERTAINTY FOR RH-TRU 

Estimation of the.tota1 yariance associated with the characterization of TRU waste has five 
components: 

. . .. . .  
.. 

. 1. Uncertainty in the weight of the container being characterize& 

2. Uncertainty in the & s h e d  JN Standard Isotopic Distribution; 

3. Uncertainty in measuring exposure rate; . . .  

4; Uncertainty in the dosage pxedicied (as a function. of container configuration and 
weight) by the MicroShield soRvare calculations; and, 

. .  

5. Bias. 

A detailed aqdysis of these sources of uncertainty,is provided in the statistical analysis reference 
docheat. In siuntnq, the relative .uncertainty in the inventory of the indiGdual isotopes’ is 
about 60,percent across the dnun’weights, Mth the exception of CO-60, which has relative 
uncertainty of nearly 1 10 percent. The’consistency in the v&ance of isotopes other than (20-60 :: 
can be explained by noting that the variance of Co-60 contributes 80 percent or more to the total 
v ~ a n c e  in in isotope’s inventory. Over the range of weights of interest, the rergtive uncertainty- 
in the TRU inventory is.about 60 percent and the relative u n c e d t y  in the total inventory is . 

’ 

around 55 percent. 

3.4 SOFTWAKE QUALITY ASSURANCE ‘ 

The &e of software packages (Le., ORIGEN2.1, Microshield, Excel spreadsheets) in the 
methodolo& has been determined ynder TCP-98-07, “Software Quality Assurance @A) Plan for 
TRU Waste Certification Program (WCP),” to be compliant with the quality assurauce 
reqeements of the QualiQ Assurance Program Document ((240-94-1012). All BCLDP TRU 
WCP software-packages &e used and maintained in accordance with TCP-98-07, . 

. 

. . .  

~ - - - -  (> e+-. 
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4.0 LLW WASTE.ACl[rvI"u CALCULATIONS 

This section addresses all waste other thb that. addressed by the TRU section. .It sets fo& the 
method for ident iwg and quantifying the isotopic inventory for LLW containers-based upon the 
external'gamm9 exposure rate. The waste addressed by this section is packaged into several 
different containers including 

1.. 55-gallon drums 
2. B-25 boxes 
3. . Field sot'waste bags 
4. Othermetal forms . 

. 6. IP-1 intermodalcontainers 
7. P-2 intermodal-containers 

1 

. ' . , 5.  B42boxes 

. -  

.4 .1 .  QAD-CGGP-95.1 MODEL l[NpuT'PAlRAMETIERS 

As was done for.TRU waste desc6bed in the pfevious. section, a know' amount of N waste was ' 

performed using MicroShield; for LLW, these calculations were performed using the 
QAD-CGQP-95.1 computer progrkri or MicroShield. As discussed in the MicroShield Version . 

5.05 Primitive Baseline, QAD and MimShield yieid eguivdent results. For X W ,  only the 
gamma-emitters (20-60 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 

QAD-CGGP-95.1 or MicroShield calculations ate performed for a range of representative 
weights f o ~  each package. The outputs for each package and fonn are subjected to regression 
analysis to obtain'an equation describing the exposure rate as a h c t i o n  of weight. Once 'the 
external gamma exposure and the weight of the container'are measur'ed, a totaI coatainer activity 
Can be calculated. The total container activity is multiplied by the JN Standard 1sotopi.c Mix 
fi-actions (Table 1) to get the ihveritory by radionuclide for the container. 

. . modeled for each of the container geometries. For the'TRU waste, these calculatibns were 

' . ' Cs-137 and those obtained ping all the radionuclides in the h Standad Isotopic Mix, . 
. .  

8 .  

- . . .  

4.2 SPECIFIC PACKAGE MODELS FOR LLW 

Exposure rates were deterinined for. waste weights that ranged fiom 50 pounds to 590 pounds 
(Table 5 )  for a drum containing 1 mCi ofthe JN Standard Isotopic Mix. The density of the waste $. 
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. material contained in the drum was derived fiom the calculated drum valuine and waste weight. 
Because thematerial placed in 55:gallon dn;ns may vary fiom lab trash'to consmction debris, 

The regression equation calculated f?om these data was 

the material chosen €or the.waste matrix was iron. . . .  

y= 1.769-1.618E-3 x- 1.929~-6~+5.900E-9~-4 .134E-12x4 (Equation 3) 

Where 
x = Wasteweightflb) . .  

.. .y = Eqoskerate (mR/hr for'l mCi of JN StmdadIsotopic Mix) 

Table . .  5: Wasteweights and Exposure. Rates in' 55-Gallon Drums. 

- .  
4.2,2 B-25 Boxes 

B-25 boxes are rectangular sheet-metal bins generally used forpackaghg irregulaxly shaped or 
bulky materials for shipment andor disposal. The inner dimensions of a standard B-2.5 box are 

. 6 feet (182.88 cm) widp,.by 3.feet 11 iilches (119.38 cm) tall, by 3 feet 9 inches (1 14.3 cm)'deep, 
for a total aotual volume of 88 cubic feet. 

. . . .  

. 

Box walls were modeled as being 0.1'05 inches (0,266 cah) 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-%ch (5.08-cm) alr gap between the side of the box . 
and the measurement Po& since - - the disttme fiom the -- - outsideafabox$o --- t.he-e&krhe ofthe 

- - - - - -ion-chambmxxtTsX mchs. 

f?.?' For the JN site, a typical box weighs appm&nately 4,500 lbs. 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 weight h i t  for containers being sent to Hanford is 7,000 pounds.;. Because 
Objects placed in B-25 boxes are often metal, the material chosen for the wMe maQix was.iron. 

. Revision 4 - 

Several cases were also run to evaluate the eflect of changes waste material composition on 
exterior B-25 bax exposure rates. Previous modeling demonstrated that changing the waste 
material to concrete fiom iron resulted in a'chkge in external package exposure rates of: 
approximately 8 percent. This effect is SufEcierlltly small that the model may be considered valid 
for B-25 boxes. containing metal scrap, concrete debris, or a combination of these materials. 

. 

. .  

. €3-25 boxes present a special 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 meet these litnib, 'QAD-CGc3P-95.1 calculations were . 
made for full gnd3A, g, and % fil1.B-25 boxes (see Tables 6 through 9). Cases m with varying 
'densities &e., fiom 1,000 pounds to 9,000 pounds) indicated some variation in expected contact 
exposure rate with .weight.. 

. 

The regression'equation for the full box was . ' 

. y=4.561E-l- 1.201E4x+ 1.695E-8x2- 1.235E12x3+3.639E-17x4 (Equation4) 

. i. The regression equation. for the 3/4 full box was 
. .  

y..= 3.772E-1- 1.227E-4 x + 2.21OE-8 x2-2.08OE-12 x3 + 7.944E-17 x4 (Equation 5) 

The regression equation for the 1/2 full box .was . . 

. y = 2.28OE-1- 1.201E-4 x + 3.388E-8 x2 - 4.937E-l2X3'+ 2.908E-16 x4. (Equation 6) 

The regression equation for the 1./4 full box was 
. .  

y = 1.492E-1- 1.279E-4 x + 6.34lE-8 x2 - 1.6693-1 1 x3 + 1.788E-15 x4 (Equation 7) 

' Where 
. I  

x =' Wa 
y = Exposure rate (mR/hr for 1 mC 
x =' WasteweightQb) 
y = Exposure rate (mR/hr for 1 mCi ofJN Standad Isotopic Mix) . 

1.6 . 
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rates are estimated at 2 inches fiom the side of the-box. . .  

Table 7: Waste Weights .and.ExposuraRates for 314 Full 3-25 Boxes . 
. .  

a 

' Exposure rittes are estimated at 2 inches from the ade of the box. 

17 
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Exposure Rates foi 112 Full B-25 Boxes 

I. . J Exposure Rate (mR/hr) ' Waste Weight Ob) I 
. .  

TabIe 9: Waste Weights and Exposure Rates for U4 . .  Full B-25 Boxes' 

. .  

- _  _- .. 

. .  

.__ 
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Adkins, David 

From: 
Sent: 
To : 

cc: 
Subject: 

Adkins, David 
Wednesday, April 06,2005 9:25 PM 
'Tom Walsh (E-mail)'; 'Rodney Bell (E-mail)'; 'SSchmucker (E-mail)'; Heffron, Steve; Friske, 
Reinhard; Allen, Donna; Johnston, Frank; Green, Donna 
Lee, Linda; Schulten, Robert; Sattler, John 
ONLO-138, Rev.0, CCP LOW Level Debris, Blue Sheet review 

ONLO-138, CCP ONLO-138 Rev 0 ONLO-138 Rev 0 ONLO-138 Rev 0 ONLO-138 Rev 0 ONLO-138 Rev 0 DD98-W.pdf 
Debris Profile, ... PKN Rev O.doc Procedures Ref. .. Table E3.xls PGE Calculatio ... WAC Deviati0n.d ... 

WA-OP-O2O.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 -64 8 -4364 

Tracking: Recipient 

'Tom Walsh (E-mail)'/ 

'Rodney Bell (E-mail)' 

'SSchmucker (E-mail)' / 

Heffron, Steve - 
Friske, Reinhard 

Allen, Donna 

Johnston, Frank/ 

Green, Donna / 
Lee, Linda 

Schulten, Robert 

Sattler, John - 

Delivery 

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 925 PM 

Delivered: 4/6/2005 9:25 PM 

Delivered: 4/6/2005 925 PM 
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From: 
To: 
Sent: 
Subject: 

Your message 

System Administrator 
Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank; Green, Donna 
Wednesday, April 06,2005 9:25 PM 
Delivered: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review 

To: 

cc: 
Subject: 
Sent: 4/6/2005 9:25 PM 

was delivered to the following recipient@): 

Tom Walsh (E-mail); Rodney Bell (E-mail); SSchrnucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank; 
Green, Donna' 
Lee, Linda; Schulten, Robert; Sattier, John 
ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review 

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 
Sat'der, John on 4/6/2005 9:25 PM 
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Adkins, David 

From: 
Sent: 
To: 

cc: 
Subject: 

Adkins, David 
Wednesday, April 06,2005 9:25 PM 
'Tom Walsh (E-mail)'; 'Rodney Bell (E-mail)'; 'SSchmucker (E-mail)'; Heffron, Steve; Friske, 
Reinhard; Allen, Donna; Johnston, Frank; Green, Donna 
Lee, Linda; Schulten, Robert; Sattler, John 
ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review 

ONLO-138, CCP ONLO-138 Rev 0 ONLO-138 Rev 0 ONLO-138 Rev 0 ONLO438 Rev 0 ONLO-138 Rev 0 DD-98-04.pdf 
Debris Profile, ... PKN Rev O.doc Procedures Ref ... Table E3.xls PGE Calculatio ... WAC Deviati0n.d ... 

WA-OP-O2O.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 fo r  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 €or documentation that you have had the opportunity 
to review these documents. 

Your review and comments are appreciated, 

Dave Adkins 
513-640-4364 

Tracking: Recipient 

Torn Walsh (E-mail)'/ 

'Rodney Bell (E-mail)' - 
'SSchmucker (E-mail)' 

Heffron, Steve - 
Friske, Reinhard - 
Allen, Donna A 
Johnston, Frank/ 

Green, Donna / 
Lee, Linda 

Schulten, Robert 

Sattler, John - 

Delivery 

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 
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Adkins, David 

From: 
To: 
Sent: 
Subject: 

Friske, Reinhard 
Adkins, David 
Wednesday, April 06,2005 10:18 PM 
Read: ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review ' 

Your message 

To: 

cc: 
Subject: 
Sent: 4/6/2005 9:25 PM 

Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank; 
Green, Donna 
Lee, Linda; Schulten, Robert; Sattler, John 
ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review 

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

ENCLOSURE-1 

To: John B. Jones, NNSA/NSO 

From: John Sattler 

Subject: Submittal of Profile ONLO-0000001 38, Revision 0, Columbus Closure Project 
Low Level Debris 

Enclosed is a signed copy of Nevada Test Site (NTS) Waste Profile ONLO-000000138, 
Revision 0, Columbus Closure Project Low Level Debris. 

C: Without Enclosures 
Reinhard Friske, MS52-3 
Steve Heffron, MS52-3 
John W. Samples, MS52-3 
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Adkins, David 

From: 
To: 
Sent: 
Subject: 

Lee, Linda 
Adkins, David 
Thursday, April 07,2005 6:23 AM 
Read: ONLO-I 38, Rev.0, CCP Low Level Debris, Blue Sheet review 

Your message 

To: 

cc: 
Subject: 
Sent: 4/6/2005 9:25 PM 

Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank; 
Green, Donna 
Lee, Linda; Schulten, Robert; Sattler, John 
ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review 

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

From: 
To: 
Sent: 
Subject: 

Johnston, Frank 
Adkins, David 
Thursday, April 07, 2005 7:21 AM 
Read: ONLO-1 38, Rev.0, CCP Low Level Debris, Blue Sheet review 

Your message 

To: 

cc: 
Subject: 
Sent: 4/6/2005 9:25 PM 

Tom Walsh (E-mail); Rodney Bell (E-mail); SSchmucker (E-mail); Heffron, Steve; Friske, Reinhard; Allen, Donna; Johnston, Frank; 
Green, Donna 
Lee, Linda; Schulten, Robert; Saffler, John 
ONLO-138, Rev.0, CCP Low Level Debris, Blue Sheet review 

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

Two sizes .offill, individual, field.sort waste bags'were considered: a.small bag 12 inches in ' 

diameter and 15 inches high, aid .a tall bag 18 inches in diameter and.27 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, 
BO, 65, and 70 poGds. In all cases the source material was modeled as ceUdose because the bags 
generally contain light inaterids (e.g., paper products, latex gloves, and various cloth items). 
Additionally, the measurement point was set at 1 in'ch fiom the surface at the centerline (i.k., 
mid-plane) of the bag to represent .the distance fiom the outside of a bag to the center of the 
detector. I .  

. .  

Tables 10 and 11 contain the resultsof QAD-CGGP-95.1 calculations for individual t&h bag 
cases. Curve-fitting techniques were applied to these results used to determine equations to 
describe external exposure rates as a h c t i m  of bag weight. 

.' . 
.?'he regression equation calculated for the small bags was 

1 ji.= 7.227 - 1.757E-2 x + 4.243B-4 x2 - 2.33 1E-5 x3 + 3,108E-7 x4 (Equation 8) 

The regression equation calculated for the tall bags was 

y=  3.208 - 2.968E:3 x + 2,6QlE-5 x2 6.034E-7 x3 + 3.319E-9X4 

x. = Waste weight ob) * 

Y = Exposure rate (mR/hr for 1 mCi of JN Standard Isotopic hiix) 

(Equation 9) 
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Waste Weight Ob) . 
. 5' 

10 

Exposure Rate (mlUhr) 
3.19E3.00 
3.18E+00 

15 
,20 . .  

. 25. . 

3.17E+OO 
3.1.5E+OO 
3.1.4E+OO . 

5 9  2 ,9  
. DD-98-04 * 

Revision 4 

. .  

1. 

November 2002 

Table 10: Waste Weights and Exposure Rates for Small Field Sort. 
Bags 

Waste Weight ob) I Exposure Rate (mR/hfJ J 
1 I . 1  7.21E-t-00 . 

4 ,  ' 7.16E+OO . 
8 - '  71 l.OE+OO 
12' . 7.04E+OO 

. 16 '  6.98ESOO' 
20 6.91€$+00 
24 6.83E3.00 

' 

' . * .  I 

28. I .  . 6.75E+OO I 
30 I 6.7OE+OO ' I 

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

Table 11: Waste Weights and Exposure Rates for Tall FieId Sort 
Bags 

I 
. .  

30 I 3.13E400 I 
I 3.1 1E+OO 

' 40 . '' 3.10E+Q.O 
- .  35 

3.07E+OO 
3.05E+OO 

' 50 
55 

I. 3.04E+OO . 
3.02EItOO 
3.0OE+OO 

60 . 

' 65 
I - . . - - - - I 

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

! 
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f-?: . 4-24 Other Metal Porms 
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' . The activity cmtent of a number of waste. components cannot be adequately calculated by the 
models described previously. Among these waste components are ventilation.dgcts, pumps, 
valves, and niotors. To better calculate the activity content of itemssuch as these, general 
models and spreadsheets were developed. The models developed are small and large metd.(iron) ' 

cylinders, which are discussed below in detail. Both models a e  fixed in size, but.cover a range of 
weighG, and therefore densities, to provide a.means td calculate activities contained in a broad 

' . ' 

* .  

range' of real objects. . .  

. 4.2.4.1 'Small Metal Cylinder . .  . .  
. .  

The small metal model is a right circular cylinder 6 inches in radius and 15 inches high. The 
exposure 'measuring point is separated from the souice by a I-inch air gap, which simulates the 
centeriine of ̂ the indicated ion chamber detector. . 

QAD-CGGP-95.1 calckations were performed for this model with net weights of 5, IO, 15,20, 
25,30,40,50, and 60 pohds. 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 centerline of 
the cylinder. 

. 

. .  

Q y w  ' . :J. Table 12' contains the resuh nfn  *n-pfl-f.-q,95..l calcdations. Curve-fitting techniques were 
- - I -  i external exposure rates as; function of 

. .' 

. .  
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Waste Wei&t Ob) . 
5 

November 20 02 
L , 

Exposure Rate (mR/hr) 

DD-98-04 ' 

Revision 4 
. .  

sure Ra&&s for 
Small Metal Cylin&rs 

' 10 . 

25 
20 

. 25 
30 
40. 
50 . 

. .  / I \  

Table 12: Waste Weights and ExD-, 

. . * " U S  "L 

6.. 9 8E+O 0 
6.84E+OO . . 

. .  6.71E+OO . 
6.57.~+nn 

' 6.42: 
6.14E'tOO 
5.85E+OO ~- 
.C C ~ T )  I nn I . . . .  I 

~~ L 
e- . . 

. .  . . . .  

The regression equation calculated for the small metal waste'cylinders was . 

. .  
y = 7.225 - 2.352E-2 x - 1.464E-4 2 + 1.448E-6 x3 - 2.486E-9 x4 (Equation 10) 

Where 

x = Wasteweight ob) 
y = Exposure rate (mR/hr for 1 mCi of JN Standardlsotopic Mix) 

4.2.4.2 Large Metal Cylinder 

. .  
. . . The large metal model.is a right circular cylinder 12 inches ;? diameter by 36 inches high. The 

exposure measuring point is separated f?om the soace by a 1 -inch &'gap, which simulates the 
m e d g  poiit ofthe radiation survey instrument, 

RAD-CGGP-95.1 'cdculations were perfonhed for &s model with net weights fiom.10 pounds 
to 100 pounds in 10-pound increments. The radiation source for these calculations was 1'mCi of 
the JN Standard Isotopic M+. The pobt at which the exposqe was modeled is the vertical 
centerline of the cylinder. . 

Table 13 cont'ains the results of QAD-CGGP-95,l cdculatioas. Curve-fitting techniques were 

weight. 
applied to these resuIi$ to dete,rmmmq . u ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ o ~ ? e s ~ - ~ ~ ~ o n  03F- 
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$2. ' * Table 13: Waste.Weights and Exposure Rates for 
.. .:: -. L Large Metal Cylinders 

I 

Note:' Exposure rates me foi- 1 mCi < 

The regression equation calculated for the large metal cylinders was . .  
* .  

x =: Waste weight ob) 
y =. Exposure rate (nR/hr for 1 mCi.of JN Standard Isotopic Mix) 

4.2,5 B-12Boxes . . 

The B-12 box was modeled a i  a rectanguar solid syith dimensions 6 feet wide by 2 feettall 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 poht halfway up the box (12 inches) and halfway from the edge of the box 

Exposure rates were determined using MicroSbield for waste weights that ranged.fiom 
500 pounds to 9,000 pounds @able 14) for a box.containing 1 mCi of the JN Standard Isotopic 
Mix. The density of the.waite material contained in the box was derived fiom the calculated box 
volume.and waste weight..The material chosen for the waste ma& was lead because lead is 

. .  . - .  

(36'hehes) and at .distance of 2 inches &om. the side ofthe box. . 
. , .  . 

. oftenpIaced.hthe boxes. . . 

. .  
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The regression equation calculated from these data was 

. y =  4.629E-1-2.32OE-4 x + 5.666E-8 x2- 6.4073-12 x3 + 2:680%16 x4 @quation 12) 

Where 

x = Wasteweight (lb) 
y = Exposure rate (mRflir for 1-mCi of 3N Standard Isotopic Mix) 

. - * .  

4.2.6 IP-1 Intermodal “RoUoflP’ Coritainers . .  

The 25.4-cubic-yard P-1 intermodal container was modeled as a rectangular solid with 
‘dimensions 230 inches wide by 61 inches tall by 85 inches deep. T& half-m ’Lp-1 container was 
assumed to be filled to abeight of 30.5 inches. The wall ofthe IP-1 container was modeled as 10- 
gauge steel, 0.1345 hch thick. Exposure rates were determined at a point halfway up the waste 
(15.25 inches) and halfway fiom the edge of the box (1 15 inches) and at distance of 2 inches 
€tom the side of the container for a half-111 P-1 container. For a full Tp-1 cont+er, exposure 
rates were determined at a point halfway UP the vmk(Wi&xhes)&&~~’~~@e of 

% m a t  a distance of 2 inches fiom the side of the container. %FbX( __- - - - -  

Exposure rates were determined using MiczoShi&d for waste weights %hat m g e d  f?om 6,000 

24 
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Waste Weight Ob) . 
6,000 
9,100. . .  

12;200 

. ‘ 18,40.0 

, .  15,300. 

‘ .  21,500 
L .  

. .  
. . .  

29,600 . . 

27,70.0 
‘ 30,800 

33,900 : . 

37,OQO 

I .  

* November 2002 
” I 

. Exposure Rate (mR/hr) . 

. 7.829E-2 
6 ,2 i4~-2  

. 3 .ai 2152 

5.144E-2 ’ 

4.383E-2 

. . 3.3693-2. . , 

3.015E-2. 
2.725B-2 . 

. 2.484E-2 
.. 2.281E-2 . . 

2.1 om-2 ’ 

5 9 2 9  
DD-98-04 
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‘Waste.Weight ob) , . 
6,000 . 
‘9,100 
12,200 .‘ 
15,300 
18,400 - 

‘ ‘ 21,500 
’24,600 

. .  . 27,700 . . 

30,800 
33,900 

c 
--- 4----. - 

. .  

,Exposure Rate (mR/hr) 
7.723E-2 . 
6.397E-2 ’ . 
5.3 83E-2 
4.611E-2 , 

4,0133-2 
. ’3.542E-2 

3.163E-2 
2.8 523-2 .: 

2.594E-2 
2.377E-2 . 
mE-2- * .  

- 

pounds to 37,000 pounds (Tables 15. and 16) f6r an IP-1 container containing 1 mCi.of the JN 
Standard Isotopic Mix. The density ofthe waste material was derived $.om 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 in the containers. . .  . .  

Table 15: Waste Weights and Exposure Rates for 
Half Full Ell Intermodal Containers . .  

TabIe 16: Waste Weighfs.and Exposure Rates for 
Full lP~l~Intermoda1 Containers . ’ 

. .  

. .  ’ container. 
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For a half-full IF’-1 container, :the regression equation calculated fiom these data was 

. y =  1.270E-1.- 1.075E-5 x +4.986E-10 ~ ~ - 1 i 1 5 6 E - 1 4 ~ ~  + 1.039E-1.9 x4 (Equation 13> 

. For a m.1 IP-1 container, the regression equation cdculated fiom these data was. ‘. . .. 

Y.= 1.145El- 7.785E-6 x + 2.948E-10 x2- 5.825E-15 x3 + 4.641E-2Q x4 (Equation 14). . .  

Where . 
x = Waste weight (Ib) . 
y = Exposure rate (mR5rfor 1 mCi of JN Standard Isotopic Mix)’ 

. .  

4.2.7 XP-2.htermodaI ‘%eaIand” ContaGeA 

The 37-cubic-yard G-2 interm0d.d c&kiner (Sealand Container) wasmodeled as a rectangular 
solid with dimensions 227 inches wide by 91 inches tall by’ 88 inches deep. The half-W‘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 were d e t e d e d  at a point halfiay 
up the waste (22.75 inches) and halfivay fiom.the edge of the container (1.13.5 inches) and’at a 
distance of2  inches fiom the side of the container for a halfme-2 container, For a full IP-2 
container, exposure rates were determined at a pointhalfway up the waste (45,5 inches) and 
halfway f iom the edge of the box (1 13.5 inches) and at a distance of 2 inches from the side ofthe 
container. 

. 

. 

Exposure rates were determined using MicroShidd for wtiste weights thatranged fiom 
. 6,000 pounds to 34,000 p&ds (Tables 17 and 18) for an P-2 contairer containing ‘1 mCi of the 
JN Standard Isotopic Mix: The density of the waste material’was derived fiom the calculated Ip-2 
volume and waste weight. The material chosen for the waste matrix was concrete because 
building debris iind soil are oftenplaced in the containers. 

. .  

. - . .  
For a halfzll IP-2 container, the regression equation calculated fiom these data was 

y= 1.22.8E-I-9.652E-6 x + 4.2893-10 x2- 9.861E-15 x3 + 9.021E-20 x4 

Fora full IP-2 container, the regression equation calculated fiom these data w& 

* y=9.508E-2-4.773E-6~+ 1.2lOE-10x2- 1.389E.15x3+4.361E21 x4 

Where 

(Equation 15) 

(Equation 16) 

. 26 
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Table 18: WFske Weights ;)nd Exposure Rates for 
. . . Full E-2 Intermodal Cohtainers ' . 

. Waste Weight (lb) Exposure Rate (mRl€ir) 
6,000 7.048E-2 , 

8,800 6.159E-2 
. 11,600 5.3 90E-2 

14,400 4.743E-2 
17,200 4.207E-2 
20,000 3.761E-2 
22,800 3.388E2 
25,600 3.075E-2 
28,400 2.8 1 OE-2 
31,200 . 2.583E-2 
34,000 2.3 8 8E-2 I' 

Note: Exposure rates are fsr 1 mCi of the JH Standard Isotopic Mix in a N1 IP-2 
internodal container. 
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5.0 DIRECT SAMPLE AMAE'JYSIS WASTE STREmS 

Fuel Pool Waste-Waste from the IN-1 .fie1 pool will be characterized based upon direct smple 
resdts. Pool wastes currently drummed &d stored pending shipment were individually character- 
ized due to solubility differences between various nuclides in the mix; Cesium, upon .which this 

. modeling methodology .depends,'is highly sduble; while the transuranic isotopes and.others'tend 
to be largely insoluble. This inconsistency rendered cesium-based modeling.unsuitable for m y  
waste stream in which solubility is a major concern. Therefore, all pool-related. wastes will be 
characterized individually. This is outside the scope of the methodology in this docment. ' 

Plutoniw Wastes &om Buildings JN-2 and JN74-Plutonium 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 JN-3. It has been kept separate fiom the other JN waste.stre& and will be 
addressed by a future revision of this document. 

I 

.. 

.. 

.. 
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1. Battelle Memorial Institute, “Building JN-1’Hot CeU Laboratory Acceptable 
Knowledge Document,” TCP-98-03 , Battelle Columbus Laboratories 
Decommissioning Project (BCLDP), Columbus, Ohio: ’ 

2. Battelle Memorial Institute, S o h a r e  Documentation and Verification and Validation 

1. Sofiare  Documentation transmitted to BCLDP project records. by J. Eide, 

2. .V&VReport by D. Mooney, Date: June 1,2001 

1. Software Documentation (called Primitive Basehe according to BCLDP 
‘S-oRware Quality Assurance [QA] Plan) transrnjtted to BCLDP project 
records by J. ‘Eide, Date: February 1,2002 

2. V&V Report by R. Tayloe, Date: August 13,2001 
. JN Standard RadionucIide’MigCalculation Report transmitted to  BCLDP 
project records by J. Bide on .October 14,2002 
MicroShield RH-TRU Calculation Report transmiGed to BCLDP project 
records by Jim Eide on October 5,2002 
QAD and .MicroShield LLW Calculation Report transmitted to BCLDP project 
records by J. Eide on May 2,2002 

(V&V) reports for each of the following software applications: 
a. . Latin HpercuGe Sampling. 

. .  
Date: October 5,2002’ . . 

b. ORIGEN2.1 . 

. .  . 

c. 

d- 

. . e. 
...,-* 2 . 

f Microshield . 

1. . Sohware Documentation (called Primitive Baseline acdorhg to BCLDP . 

Sofixfare QA Pia$ transmitted to BCLDP files by Jim Eide on October 15, 
2002 

* 2. V&V Repoq by A. Plur&er 

1. Software Documentatiofitransmitted to BCLDP project records by J. Eide ’ 

g. Dose-to-curie D.atabase 

November 2 0 02 - 

. - . .  * 2. V&V Report by S. Maheras 
3. ‘XTar&ord Solid W&te Acceptance Criteria (SWACY, W-EP-0063. 

4. U.S. Department of Transportation Certificate of Compliance for the Chem-Nuclear 
Systems (CNS) 10-1 60B Container. 

I .  

5. Stein, Michael. ‘Zarge Sample Properties of Simulations Using La& Hypercube , 

. Sainpling,’” TechomeWm, May 1987,29(2):143-151. 

. 6. Battelte Memorid Institute, “SoRwke Quality Assurance (QA) Plan for TRU WCP;” - - - - -  

1- TCP-98-07, Baftelle Memoeal _- -  Institute, B C J . D m  

7. Carlsbad ’Area Office Quality Assurance Program Document, CA0-9411012. 

e 
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. *  . Summary of TRU contents . 

Drum' No. 
t564 
7571 
1572 
1574 
1575 
1576 
1577 
1635 ' 

Contents 
Filters 

. Metal 
Sludge . 

. Metal 
Meta t 
Metal . 

Sweeper 
Sfudge 

Tota kr 

Waste wgt, 
Ib . 

. 655 
. 940 
988 

815 
' 1044 
893 , 

867 

.= 
7175 

Waste wgt, 
gm 

2.83Et05 
. 4.26E& 
4.48E+O!j 
3.93E+05 
3,70E+05 
4.74E.cU5 
4.05Ei05 

3.25 E+ 06 
4,55E.t05 

nCKTRU) 
2.4 5 E+ 07 
9.9 5E+ 07 
3.68E+07 

2.63E.t.07 
3.66E+07 
1.20E+07 
1.88E.t.07 . 
2.62E+08 

7.74E+06 

5 9 2 9  

,- 

86 
233. 
82 
.20 
71 

.7?  
. 30 

41 
81 - .' I average I . 

. .  . .  

. .  

. .  

. .  



- L 

. .  
t . '  

. t 

5 9 2 9  

Hot Concrek Drums Info. Pre-ISOCS 

concrete drums: Note: The followhg are the identlflcation numbers, weight, and dose rates for the eight 
New Drum # Old Drum # ' Weight 

SDS.BC1571 (84-25)940 lbs. . 
SDSBC1572 (84-24)980 lbs. ' 

SDSBC1574 (84-16)860 lbs. , 200 mR/hr 50 m R / h  SDSBCI5Y5 (84-20) ' . 

'SDSBC1577 '(84-58)875 lbs.. 100 mR/h  25 mR/hr '. 

SDSBCl635 (84-3,1)1000lbsi . 100 mWh 50mWhr ' 

. Dose Side Dose Top . Dose Bottom 
. SDSBC15.64 (N/A) . 640lbs, ' 300mR/hr ' lOOmR/hr 700mR/hr 

500 m W h  700 ~@/h 
200 mR/hr,' ' 50 mR/hr 

SDSBC1576 . (84-191020 lbs. 300 mRlhr 300 Wh.r ' .. 

. .  

. .  

t 
f 

. .  

. .  

.. 





. .  5 9 2 . 9  

CONTEN'kS-AND RADXOACTIVITY LEVELS OF THE DR%S LOCATED . IN THE ALCOVE OF THE WASTE STORAGE SHED 
. e .  . * -  

. .  

Cement . .  

Metal' and. cement 

Metal and cement . 

.Netal and cement 

' 84-25 , 

8 8.-2 1 

. 88-13 Waste compacted in c u  

89-00 . Steel 

.*2 2 R/hr 

Cement and HEC sweeper- 

ceme.nt- 

HEC metal . 1.2 R/hr : 

- .... - 

1 8 ' R/hr. 

' 450 mR/hr . 

, $DO-30 ! .  . 

DDQ-3 1 

DDO-3 2 

DDO-33 

5 8.9 Compacted NAC 1.0 R/hr 

Waste compacted in Washdown Room.. ' * . 

Waste . compacted in. Washaom ~ o o m  

Wait@ compacted in Washdown Room 

Waste compacted in Washdown .Room 

I . .  . 
&?: p$.::q . v;!.:, 
%..i 

. .  

88-23 . HEC Znetal 2 .'5 'R/hr. 600. mR/hr 

. ':aq-d2 Compacted waste 300 mRfhr 

. .  
4 .  

' 88-19 H E C ' m e t a l  : 
I .  

8-9-06 * .Compacted . .  waste- l.O.R/hr . .  

89-04 ' . Steel 250 mR/hr 

'250 mR/hr 

4 0 0  mR/hr 

. .  
.. . 

.Steel e . -  - .  89-03 . .  
89-01 stqel 

J . .  

. .  
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Comment: TRV content is based on Cs-137 

. Nuc1i.d.e content relative to Eu-154 in the Standard 
. .  

Waste wgt,. Waste wgt, CS-137 

Drum. No. Contents .- Ib* 
a UCi/hJm**. nCifTRU) nCi(TRU)/Gm 

233 
1571 Me tal 940 4.26E+05 8.61E+05 9.95Et07 . Notes: 

*Tare wgt = 62 
** QRS assay 

uCi(x)/Drum 
8.61E+05 ** 

Mix, except as noted: 

nCi(TRU)/Drum 

Am-248 
. C ~ 2 4 3  
tc99 
Am-242m 
Eui152 
b 2 4 2  . 
Zr-93 
C-M ' 

. u-234 ' 

Sn426 
Sn-12lm 
Ni-59 
Ch-245 
. Se-79 
CS-I35 
U-238 
Np-237 
U-236 ' 

Pd-I 07 
.l-129 
U-232 . 
Th-228 
u-235 
Cf-36 
TI-208 

Crn-246. 

- w e  

SO3 
03 
03 
34 
14 . 

' 3.75E-04 
2.63 E-04 
I .88E-04 
IJOE-04 . 
3.75E-a5 * 

' 3.O3E-05 
2.77E-05 
I. 8 7E-05 

' 1.73E-05 
1.29E-05 
Q.68€-OS 
7.34 E-06 

5.94 E-0.6 - 
4.Q9E-06 * 

4.90E-06 
4.52E-06 
3.34E-06 

1.85E-06 . 
4.76E-07 
4.62E-07 
4.6QE-07 
2.52 E-07 
I .87E-07 
1.65E-07 

. 6.42E46 

2.2OE-06 

: 5.01~491 
4.83 €30.1 

NucHde(x) . UCilX)/UcifCs) nCi(TRU)/uCi(Cs) 
CS-137 1.00E+00 
PU-24 I 8.13E-0 1 

* st790 6,56E-01 
Co-60 3.1 0 E 4  1 
Am-241 5;ol E-02 
PU-238 4.83E-02 

Eu-? 54 1.54E-02 
PU-240 3.01 E-02 
Pu-239 6.20E-03 

Sb-125 4.58E-03 
CS-f34 4.llE-03 

Cd-113h .' 4.07E-04 ' 

Cm-244 4.04E-02 

Sm-751. 4.74~-03 

Ni-63 ' . a  2 .  9.05~-04 

, .  

7.0 I Et.0 I 
6.20Et.00 

3.75E-0 I 
2.63E-01 

.r.OOE-Ol. 

3.03E-02 

. '  

6.92E-03 

4.52E-03 

2.20E3.03 . 

. 7.00Et05 
5.65E+05. 
I.2?E+03 ** 

' * 4.32E+07* 4.32E+04. . 
4.16Et07 4.16E+u4 3 -4 7E+ 04 

1.1.IE.tO4 ** 

8.?0E+06 8.70E-tO3 . 
5.34E+06 5.34E-1.03 : 4.08 E403 

3.94E-t.03 

. ' 7.79E+02 
3.50E.t'OZ 

. 3.23E-f-02 
2.26Et-02 
4.62Et02 

. 8.62E+01 
3.23E+01 
2.60E+O? 
2.39E+01 
?.61E+01 
7.49$+01 

. 1,04E+0? 

3.54E+03 . 

8 . 3 3 ~ ~ ~ 0  
6.32E-tOO . 

. 5.53E.t.00 ' 

5;11E+OO . 
4.29E+OO 

5.53E+03 . 

'4.22E-t.00 - !  

- 3.89E+03 3.89E+00 

I .59€+00 
* '4.lOE-01 

. 2.88E+00 

?.89E+03 I..89E+00 . 

* 3.98 E-0 1 
. 3.96E.-01 

2. 7E-0 1 
I .61 E-01 
I .42E-O1 



$ 1  .. 
4 f 

MO-93 
. 7%-230 

Nb-94 
Cf-250 
Cf-249 

' . u-233 
. Pa-231 

EU-I 50 
AC-227 
Be-SO 
Sm-I 47 
Cm-248 

Ra-226 

. ch-247 
Pb-210 

Si-32 

Cf-25 1 

. Pu-244 

. Th-&9 

Re-g87 

7h-232 ' 

.. Ra-228 . 

K40 ' 

Cm-250 ; 
' '*Gd-352 f 

Ba-133 I 
Total 

- 

6.0 1 E-07 

4.2.1E-08 
2.385-08 

9.68 E- f 5  

. .  

5 9 2  9 

. .  

5.17E-01 

8.33 E-09 

9.03E-03 
2.64E-03 
'I I %E-03 
1.21 E-03 
5..1'7E-04 
4.63E-04 . . . 

' 2.47E-04 
I .45E-04 
9.52E-05 

'6.43E-05 
5883E-05 

. .  3.62E-05 
2.O5E-05 
1.2 9 E-05 
I .  I ?E-05 . 

. 8.81E-06. 
277E-06 . 
2.58E-06. 
5.32E-07 

. .Z50E-07 . 
6.37E-08 

I. 72 E-09 . 
8.33E-12 

z 89 E-0 9 

5.07E-7 2 

. .  5.36E-24 2.2?E*06. 

. .  

. .  



1 

. 

p 



. -  
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Comment; TRU content is b'ased on Eu-154.because of the soluability influence on cesium 
. . .  . .  . .  

Nuclide content relative to Eu-154 in the Standard Mix, except as noled: 
. .  

Notes: 
* Tare wgt = 62 i 
** QRS assay 

,Nuclide(x) uCi(x)/uCi(Eu) nCi/TRU)/uCitEu) 
%s-I37 . '6.48EtUI - n CifTRlJYDrum 

' Pu-24 1 6.27E+Q1 

CO-60 . 2.0.1 E+DI 
Am124 I 3.25Ej.00 ' 3.25E+03 

. Sr-90 4.25Et.01 . _  

PU-238 3.1 3Ej.00 3.13E+03 
Cm-244 2.62E-I.00 

2.43E+01 
$. 70 E t0  I 

6.49E*OO 

1.96Etoo 

7.94E;t.OA 
5,57E+.04 

2.12E+04 

6.41 E403 

1.06E-i-07 
1.02E+07 

6.55E+Q2 2.14E+06 
4.02€+02 I .3 1 E+06 

EU-154 1.00E+00 . 
PU-240 6.55E01 
PU-239 4.02E-01 
Srn-15 1 3.07E-0 1 

. Sb-I25 2.g7E-0 1 
CS-fN ' 2.67E-01 
Ni-63 5.86E-Q2 
Cd-lI3m 2.63E-02 
Am-243 2.43E-02 
Cm-243 'I. 70 E-02 
TC-99 ' t.22E-02 

EU-152 2.43 E-03 
PU-242 1.9'6603 
Zr-93 I .80E-03 
C-14 121E-03 
U-234 I. I 2E-03 
Sn-I26 7.82E-04 
Sn-121 m 6.27E-04 
Ni-59 ' 4.J5E-04 
Cm-24.5 ' 4.1 64304. 
Se-79 . 3.85E-04 
CS-135 ., 3.23E-04 
U-238 3. I 7E-04 
Np-237 . 2.93E-04 
U-236 2.f 7E-04 
CW246 I .43E:Q4 

'Pd-I07 1.2OE-04 
(-129 . 3,08 E-D5 
U-232 2.99E-05 
Th-228 2.98 E-05 

CI-36 1.2 1 E-05 
TI-208 . 1.07E-05 

Am-242~1 6.49E-03 

U-235 * 1.64E-05 

4.16E-01 

2.93 E-0 1 

'I .36E+O3 

9.57E+02 

4.66E-1.02 

'uCilxjlDrum ' '. *a'.- 

I.55Et04 ** . 
1.72€+05 

4.09€+04 ** 
1 .39€+05 

1 I 06E+04 - 
1.02Et.04 
8.55Et.03 
3-27EtQ3 . ** 
2.14Et.03 

. . 'l.31 E+-03 
' 'I.O0E+03 

.Et71 Et.02 
8.72 E t02 
3,Q2E+02. 

' 881E+a1 
7.94E+01 
5.57Et.01 . 

3.99Et.01 . ' 

. 2.12EtO.1 
7.95Et00 

3.97E+OO 
3.66E+OO - 
2.56EW0 
2.05E+OO 
1.55E-1-00 
I .36Et00 

. 1.26€+00 
. 1.06E+00 

. 1.04Et00 

6.41.&00 
. 5.88E-t-00 

9.57E-01 
7.09E-01 
4.66E-01 

. 3.92 E-0 1 
. 1.dlE-01 

9.79E-02 
9,75E-02 

' 5.35E-02 
3.96 E-02 
3.51E702 

.- 



1 . .  

. J  I 

MO-93 
Th-230 
N.b-94 
Cf-250 
Cf-249 
u-233 

EU-I 50 
AC-227 

Pa-231 

Be-IO 
S m 4 7  
Crn-248 
Cf-251 * 

Ra.-226 
PU-244 
Cm-247 
Pb-210 
Th-229 
53-32 
Re-187 
K-40 
Th-232 
Ra-228 ' 

Cm250 i 
.Gdbl52 
Ba-133 , !! 
Total 

6.80 E47 
1.99E-07 
7.47E-07 
B.14E-08 
3.89E-08 
3.48 E-08 
I. 86E-08 
1:09€;08 
7,17E-09 
4.84E-09 
4.24 E-0 9 
2.33E-09 
7.54.E-OO 
9.68E-? 0 
8.37E-1d 
6.63E-7 0 

'2.09E-1.0. 
1.94E-I 0 

I .89E-l I 
4.8OE-7 2 

~ . o ~ E - I  I 

2.?8Ei?3 
I .29 E 4  3 
6127E-16 
'3.82E-I6 * 

4'. 03 E-28 

. .  

3.8 9 E-05 ' I .27E-O? 

2.73E-06 
1,54E-06 

8.91 E-03 
5.05E-03 

' a. 37E-07 2.74E-03. 
6.63E-07 ' 2.17E-03 

. .  
6.27E-I3 . 

I 

2.95E-09 . 

. .  

. .  

. .  

2 22 E-03 * 

6.5 1 E-04 
4.8OE-04 
2.99 E-04 
1.27E-04 
1.14E-04 . 
6.07E-05 . 
3.58E-05 
2.34E-05 
?.58E-05 
1.3 9 E-05 
8.9 1 E-06' 
5.05E-06 
3. T3E-06 
2.74E-06 
2.17E-06 -; 
6.83E-07 
6.34E-07 
I .3 d E-07 
0.76E-08 

7.12E-I O 
4..23$-10 . 
2.0%-12 
125E-f2 
1.32E-24 

1.57E-08 ' ' . 

4.07E+05. 





I Comment: T R U  content is based on Eu-154.because of the soluability influence on cesium 

5 9 2 9  

. Drum NQ. Contents IU m uCilDrum** . nCi(TRU1 nCi(TRU)/qm 
- 

82 1572 Sludge ' 988 ' 4.48E+05 4.92E+03 3.68E+07 . .  

, . .  

Nuclide content relative 'to Eu-I54 in the Standard Mix, except as noted: . .  

riGitTRUYDrurn . UCitxx)/Drum 
4.50E+05 . 
2.59 E+05 
2.09 E+ 05 
.5.08 E+02 ' 

. 1.60Ei-07 . ' . 1.60E+04 - 

.Nuclide(x) UCUxYuCKEul nCi(TRU)/uCi(Eul 

PU-241 ' 5,27E+Q f, 
Si.-80 .4.25E+01 

. COG0 2;Ol E+O 1 
Am-241 , 3.25E+00 3.25E-i-03 . PU-238 . 3.13E+00 
Cm-244 . ~ , ~ Z E + O Q  

. .  
h 

cs-j37 6.48E:*01 . 

3.13E+03 i.54E+07 ?. 54E+04 

3.22Et.03 .. 

7.29E+O4 
4.92 E+ 03 E U - I  54 I .00E+00 

, P U-240 6.55E-0 I 6.55E+02 3.22 E+ 06 Pa-239 4.02E-0 ?'. 

Sb-125 ' ' .2.97€-07. . 
4.02l3-02 . ?.98E+O6 1.98Ei-03 . . Ism-I51 3.07E-01 . 1.51E+03 

. .  I .46E+03 
1.31E*03 . CS-I'34 . j 2.67E-01 I .  Ni43 I 5.86E-02 . 

:. 2.89E+02 , 

. 1.30E+OZ 
. l.I9E+06 .1.19E+02 

I.IOE+Ol 8.38E+04 * 8.38 E+O I 

6d-iI3m ! . 2.63E-02 

Am-243 i Z . ~ ~ E - O Z  .2.43E+01. Cm-243 I .70E-02 
Tc-99 I .22E-02 ' 

EU-I52 2.43 E.-03 

PU-242 I .96E-03 1.96Et00 
2r-93 1 .B.OE-03 
c-I4 1.2lE-03 
U-234 ' 'f.12E-03 . 
Sn-I26 7.82 E-04 
Sn-121m 627E-04 . . 
Ni-59 4.75E-0'4 ' 

Cm-245 ' 4.16E104 4.7 6.E-0 1 
se-79 ' 3.85E-04 
CS- I 35 3.23 E-04 
U-238 3.1 7E-04 
NP-237 . 2.93E-04 2.93E-01 

A.m-242t-n m9E-03 . 6.49~+00 

U-236 2.1'7E-04 ' 
Cm-246 I .43€-04 1.43E-'-oI .. 
Pd-707 . 1.20E-04 

u-232 2.99 E-05 
Th-228 2.88E-05 
u-235 1.64E-05 
CI-36 1.21E-05 . 
TI-208 1'.07E-05 

. L$29 3.08E-05 

' 6.0IE+04. 

3.7 9E+04 1. 3.19E+OI 
1.2OE+OI 

9.65E& . 9.65E+06 

, 7.01E402 
I .07E+OO 
7.01 E-01 
5.90 E-0 I 
I .52 E-0 1 

' 1.47E-01 
1.47E-07 
8.04E-02 , 

* 5.96E-02 
5.27E-02 - 

Notes: 
* Tare wgt = 62 
** QRS. assay 

x* 

** 

** . .  

. .  
8.85E+OO 
5.97E+OQ 

3.85E+00 . 
3.09E*00 

5.54 E+Oo ' 

2.05E+03 
2.34E+0 0 
2.05E+O0 
.1.89E+00 
1.59€+00 

I .44E+03 



’- . . ’ ,  
” L 

MO-93 . 6.80E-07 
Th-230 I .  99E-07 
Nb-94 I .47E-07 
Gf-250 9.14E-08 
CP249 3.89E-08 * . 3.89E-05 
u-233 . 3.48E-08 
Pa-231 1,86€-08 . 

* EU-150 1.09E-08 
AC-227 7, RE-09 
Be-?Q * 4.84E-09 . 
S m I  47 4.24609 ‘ 

Cm-248 

Ra-226 
Pu-244 
Cm-247 , 

Pb-210 
rfi.-229 
Si32 

‘ Cf-251 

Re-d 87 

2.735-06 
I .54E-06 

8.37E-Q7 
6.63507 . .  

- -  
2.73E709 
1 I 54E-09 
9.68E-10 
8.37E-10 
6.63 E-1 0 
2.09E-70 
I ,%E-I’Q 

.4.00E-j I 
1.89E-11 . 

K-40 4.80E-I 2 ‘ 

Th-232 . 2.78E-f3 
Ra-228. . 1.29E-f3 
Cmt250 i 6.27~-.16 6.27E-13 
Od-I52 ‘i 3.82E-16 . 
&I33 .; . 4.O3E-28 
Total 

I .92E-01 

1.34E-02 
7.59E-03 ’ 

4.12E-03 
* 3.26E-03 : 

3.09E-09 

. 3.34E-03 
9.79E-04 
7.22 E-04 

1.92E-04 
. 1,7lE-04 

9.14E-05 
‘ . . 5.38E-05 

3.53E-05 ’ 

2-38 E-05 
2.09E.05 
134E-05 
7.59E-06 
4.76E-06 

4.50EL04 

4.12E106 
3.26E-06 - 
I .03€-06 
9.54E-07 
1.97E-07 
9.28E-08 

* 2.36E-08 
I .‘07E-09 
6.36E-10 
3.09E-12 ’ 

I .  88 E-I 2 
f .  98 E-24 
9.79EJ.05 

5 9 2  9 





. Comment: .TRU content is based on cs-j37 
. 

. ,  ... . .  - -... - -  . ...... . . . . . . . . .  ..... 
. . . . .. . . - . - 

. .  

Waste wgt, Waste .wgt, CS-I 37 
DrumNo. CDntenfs ' - Ib* .m HCi/Drum** nCi(TR U 1 

1574 Metal 867 3.?3E+05, 6.70E+04 7.74E+Oo 
nWTRU)/srn * 

' 20 . 
Notes: 
* Tare wgt = 62 I! 
** QRS assay Nuclide content relative to Eu-154 in the Standard Mix, except as noted: 

, .  
. .  

Nuclidefxi . u C l ~ x Y u c i ~ c ~ ~  
CS-137 . I.OOE+OO 
PU-24 3 8; 3E-01 
Si-90 6.56E-01 
Co-GQ 3.lDE-04 

nCi(TRU)/Drum uCi(x)/Drum 
6.70E+04 . ** 
5.45E+04. 

9.00E-t.02 . . ** 
3.36E+Q3 - 
3.24Ee03 ' 

2.7OE.t.03 
6.16E+02 * ** 
6.77E.t.02 * 

4.15E+02 
3.18E+02 
3.07E.tOi 
2.76E+O2 

2.7z~ta-1 
2.51 E+Ol 

4.40 E+04 

6.06E+O? 

1.76E+01 
1.26E-kO-l 
6.11 E+OO 

Am-241 , ~ . O I E - O ~  
PU-238 4,83E-02 
Cm-244 4.04E-02 

* Eu-1% 1.54E-02 
J'U-240 . 1.01E-02 . 
PU-259 6.2OE-03 

s Sm-15 1 4.74E-0.3 
Sb-125 ' 4.58 E-03 
CS-134 4.11E-03 . 
Ni-63 * 9.05E-04 
Cd-I 13m. f 4.07~-04. 
'Am-243 : 3.75~-04 
cm-243 2.63 E-04 
TC-99 I .88E-04 
AW242m , 1.OQE-04 , , 

EU-152 3.75E-05 
. PU-242 3,03 E-05 
Zr-93 .2.77E-05 . 
C-14- * 1.87E-05 

Sn-126 I .2 I E-05 
Sn-12tm 9.68 E-06. 
Ni-59 . . . 7.34E-06 ' 

Cm-245 ' 6.42E-06 
Se-79 . 5.94E-06 - 
CS435 4.99E-06 
U-238 **  ' .4.90E-06 
Ng123J 4.52E-06 
U-236 . 3.34E-06 ' 

U-234, '1.73E-05, 

. 5.01E+01 
4.83Ew 1 

3~36Et-06 
3.24306 

I.O'IE+O? . . 
6.20 E+OO 

6.77Et05 
4.1 5E+05 

2,51E+04 ' 

I .76&+04 

6.71 E+O3 I .OOE-01' 

3.03E-02 2.03E.1-03 . 
2.'51€+00 
2. Q3€*00 
1.86Ea00 
1.25Et.00 
1.1.6'E*00 

6.48E-0 7 ' 
8.08E-01. . 

4.92E-01 . 
4.30E-01 

. 3.98€-.01 
3.34E-01 

3.03E-0 1 

'I A7E-0 1 
1.24E-U 1 
3.19E-02 
3.IOE-02 . 
3,08€-02 . 
I .69E-02, 
1.25E-02 
7. I 1  E-02 

3.28E-01 

'2.24s-01 

- 

6.42E-03 4.30E+Q2 

4.52E-03 ' ' 

2.2OE-03 

3.03 E+02 

1.47E+02 

. .  

Cm-246 
Pd-107. 
I-t29 
U-232 
Th-228 
U-235 
CI-36 
TI-208 

2.20E-06 

4.76E-07 
1.85E-06 

4.62E-07 
4.6OE-07 
2.52E-07 
*1.87E-07 . 
1.65E-07 * 
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Mo-93. 1.Q5E-08 
Th-230 3.07E-09 

. Nb-94 ' 2.2fE-09 
Cf-250 I .4 1 E-09 
Cf-249 6.01 € - I O  
U-233 5.38 E- I 0 
Pa-231 2.87E-I0 
EU-I50 I .6gE-10 
AC-227 1. 12 E-? 0 
Be-I 0 7.47E-11 
Sm-147 6.54E-1 I 
Cm-248 4.21 E-1 I 
Cf-251 2.38E.11 . 
Ra-226 1 A9E-1 I 
PU-244 1.29E-I 1 
Cm-247 . 1.02E-I 1 
Pb-210 . 3.22E-f2 
Th-229 2.99E-1.2 
Si-32 6.17E-13 
,Re-?87 2,QIE:-13 
K-40 . 7340E-14 
Th-232 3.36E-15 
Ra-228 ' . 2.OOE-15 
Cm-250 ; . 9,68~-18 

Ba-133 ; 6.22~-30 ' 
Totqf 

Gd-f52 .' ' 5.89E-18 

6.01 E-67 

I .29E-08 
I .02 E48 

Q.68E-15 

4.03E-02 

2 . 8 2 ~ 4 3  
1.60E-03 

8.66E-04 . 
6.85E-04 1 

6.48E-10 

* .  
7.03E-04 . . 
2.06E-04 

* 1 152 E-04 
9.45 E-05 
4.03E-05 
3.6OE:OS 
.I. 92 E45 
1. I3E-05 
7.41E-06 . 
5.OOE-06 
4.38E-06 . 
282E-06 
I .60.E-06 
$.DOE-06 
8.66 EL07 
6.85E.07. 
2.?6E-07 

. .  

-2.00E-07. 
4.14E-08 
I .95E-68. 
4.96E-09 . 
2.25E-IO 
1.34E-I 0 ' 

6.48E-13 
3.95E-13 . . . 
4.j7E-25 
1.78E+05 





- -  

. 
Comment: TRU content is based on Cs-137 

Waste wgt, waste wgt, cs-337 
- It5* m uC i/Drum ** 

Mefal . 816 3,70E-t05 2.28Ec05 ' 

Qrum No. contents. 
1575 

Nuclide content relative to Eu-254 in the Standard Mix, except as noted: 

,,N uclidefx) 
cs-I37 . I ,OOE+OO 
PU-24 I ' 8.7 3EL01 

u C ifx)/u C if Cs 1 R C it f R U)hCi(Cs 1 nCifTRUYDrum . &' 

Sr-90. 
co-60 . 

. Am-241 
. PU-23 8 
Cm-244 

. Eu+.154 
PU-240 
PU-239 

.Sb-.125 
CS-1'34 

* Srp15?' 

Ni-63. 
Cd-I 4 3m 

Tc-99 
Am-242m 

Zr-93 

Sn-I26 
Sn-j21 m 
Ni-59 

Se-79 

Am-243 
Cm-243 . 

Eu;152 
PU-242 

(2-14 
U-234 ' 

Cm-245 

CS-135 
U-238 
Np-237 
U-236 

Pd-707 
1-129 
U-232 
Th1228 
U-235 
CI-36 
TI-208 

Cm-246 

' 5. o .1 E-a2 
4.83E-02 
4.04E-02 
I. 54 E 4 2  
I .O I E-02 
6.20E-03 
4.74603 
4.58E-03 

! 4.IfE-03 

.' 4.07E-04 
' 3.75E-04 

2.63E-04 
I .88E-04 
I .QOE-04 
3.75 E-05 

2.77805 
I .87E-05 
I .73 E-05 
7.2lE-05 
9.68E-OS 
7.34E-06 

5,94E-06 

.!' 9.05604 

3.03E-05 

6.42E-06 

4.99E-06 
4.9cIE-06 
4.62 €46  
3.34E-06 
2.2OE-06 
j.85E-06 . 
4.76 E-07 
4.62 E-07 
4,60E-07 , 

' 2.52E-07 
1.87E-07 . 
I .65E-07 

5.01E+01 1.14E+07 
4.83E+01 I. lOE+07 

I. 01 B O  I 
* 6.2OE.I-00 

. 2.30.Et.06 
,1.4fE+06 

3.75 E-0 I 
2.63E-03 

1.00$-01 

3.03E-02 6.90Et.03 

6.42E-03 1.46E-1-03 

4.52E-03 

2.ZOE-03. 

I .03E+03 

5.01 E+02 

5 9 2 9  

nCilTRU1 n W T R  UYa m 
2.63E+07 ' '71 

Notes: 
* Tare wgt = 62 
** Q R S  assay 

uCilxVDrum * 

2.28E+05 ** 

1.85E.1-05. 

1.14Et.04 - 
I .  I OE+04 
9.20E+03 . 
4.64E+03 . ** 
2.3.0E.t.03. 
1.41E+03 
I .08E+03 
1.04E+03 
9.3 8 E+ 02 
2.06.E+02 
9.27E+0 1 
8.54 Et.0 1 

. *  5.99E+Ol 
4.30Et.01 
2:28E+01 
1!19E+04 ** 
6.90€+00 

. 6.32E400 
. .  4.27E+OO . . 

3.94Et.00 
2.75E-b.00 
2.21 E*Oo 
1.67Ei-00 
I .46€+00 

. 1.35E-1-bo 
I. 14E+00 
1.12E+00 

. 1.03E.I-00 

5.01 E 4 1  
. 4122E-01 

1.08E-01 
1.05E-01 
1.05E-01 
5.75E-Q2 
4.26E-02 , 

3.77E-92 

' 1,50E+05 . 
. 8.q9E.I-03 ** 

.. . 

' +. 

7.62E-0.1 ' 



5 9 2 9  

.. 

6.01 E-? 0 6.01E-07 
5.38E-10 1.37E-01 

2.21E-09 

2.39E-03 . 

5.16E-04 . 

1.37E-04 . ' 
1.23E-04 
6.53E-05 
3.85E-05 
2;52E-05 

7.49E-05 . 

5.43E-06 
' . 3.4lE-06 

.2.95 E-OS 

. 7.34E-07 
6.8.2E-07 
1.41E-07 
6.63E-08 

.. 1 .69 E-0 8 
7.66E-10 
4.55E-70 . 
2.2 1 E-I2 
1. 34 E- 1 2 
1.42€-24 * 

. .  7.00E-04 

3.2 1 E-04' 

I .  70E-05 

9.59E-06 

2.33E-06 . 

6.27E+05 
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Comment: TRU content Is based on CS-137 

Waste wgt, Waste wgt, CS-737 
..4m Drum No. C6nfents Ib* . u C i/D rum ** n CilTR U 1 

1576 ' Metal. 1044 4.74E-tO5. *. :3.17E+05 3.86E.t.07 
n C imR u )/q m 

77 

. .  . Notes: * Tare wgt = 62 it 
** QRS assay 

Nhide(x1 

Sr-90 . 

Am-24 1 

Cm-244. 

'CS-I 37 
PU:241 

CO-60 

PU-238 

EU-154 
PU-240 
PU-239 
Sm-151 
Sb-125 
cs-7 34 
Ni-63 
Cd-113m 
Am-243 
Cm-243 

. TC-P9 . 
Am-242m 

Zr-93 

EU-152 
PU-242 

C-14 
u-234 
Sn-126 
Sn-12tm 
Ni+9 
Cm-245 
Se-79 
CS-I35 
U-238 
Np-237 
U-236 

pd-707 

U-232 
-Th-228 . 
U-235 
Cd36 
TI-208 

Cm-246 

1-329.' 

8.13E-01 
* 6.56E-01 

3. I OE-01 
5.01 E-02 5.01E-t.01 
4.83 E-02 .4.83E+D-1 
4:04E-02' . 
I .54E-02 
1.01E-02 ' 1.01E-tOl 

' 6.2OE-03 6.20Et.00 
4.74 E-03 

* 4.58 E-03 
4.1 3E-03 
9.05E~04 

' 4.07E-04 
. '  

3.75E-04 3.75E-01 
2.63f-04 2.63E-01 . . 
1.88 E-04 
I .00E-04 ' f.OOE-0j ' 

3.75E-OS ' 

3.03E-05 . 3.03602 
2.77E-05 
I .  8 7E-05 
1.73 E-05 

.1.2 1 E-05 
9.68E-06 
7.34E-06 
6.42€-06 6.42E-03 
.5:94E-O6 - 
4.99E-06 
4.90E-06 
a252E-06 . 4.52 E-03 
3.34E-OS. 
2.20~-06 2.2 0 E-0 3 ' 
I .85E:3.O6 
4.76E-07 * .  

4.62E-07 
A60E-07 
2.52E-07 
1.87E-07 
I. 65E-0 7 

I 

! 
I .59E+07 
1.53E+07 

3..20€+06 
1 .97E+06 

. 1.19E+05 
8.33E+04 

'3.17Et04 ' 

9.*59E+03 

2.03Et.03 

1,43E.t.03 

6.97E+.02 

uCi(xYDrum 

2.58€+05. 
2.08E+05 

3.17E+05 , ** 

6,63E+03 **. 
* '' 1.59E-t.04 . 

I. 53 E+04 

3.20E-1-03 

I .28E+04 
q.42Et.03 ** 

I .97E+03' 
1.50E-t.03 

' 1.45E.t.03 
' 1.30E+03 
' 2.87E-t.62. 
I .29E+d2 
1: I9E+02 
8.33 E+01 
5.97E+O? 
3.17E4-01 
I. 19Et.01 
9.59E+OO ' 

5.93E-t.00 . 
- 5.47Et.00 
3.82E+OO 
3.07E+00 
2.33€+00 
2.03E-1-00 .. . 

I. 88 E+OO 
' 1.58E.tOO 

1.55E+OO 
.1.43E+00 
1.06E+00 . 

. ' 8.79E+,00 . 

6.97E-01 ' 

5.87E-01. . 

1 -5 1 E-01- 
1.46E-01 
I A6E-01 
8.OOE-02 
5.93E-02 
5.24.E-02 

. -  

. .  



MO-93 1.05E-08 
Th-230 . 3.07E-09 

Cf-250 1.41 E-09 
Cf-249 6.OlE-10 

. U-233 5.38E-I 0 
' Pa-23 1 2.87E-IO 
. EU-f50 1 .69€-? 0 

AC-227 . 1.llE-10 
He-70 7.475-1 1. 
Sm-t47 6.54E-I 1 
cm-?48 . 4,24E-11 . 
Cf-251 2.38E-I 1 
Ra-226 1.49E-11 
PU-244 1.29E-11 
Cm-247 1.02E-I 1 
Pb-210 3.22E-72 
Th-229 2.99E-12 

. Si-32 ' 6.17E-13 
Re-187 2.91 E-.13 
u-40 * 7.40E-7 4 
Th-232 . * 3.36E-15 
k3-228 I 2.00E.15 
Cm-250 i . 9.68E-18 
Gd-752 ! 5.89E-18 ' 

Nb-94 * 2.27~-ag. 

:. 
Ba-133 ; .6.22~:30 
Total 

6.01E-07 

4.2 I E-08 
. 2.38@08 

1.29E-b8 
.% 02E-08 

. ,  

9.68E-75 . 

' '1.9OE:Of 

1.33E-02 
7.5.6E-03 

4. I OE-03 .' 
3.24E-03 

. 3.33E-03 . 
9.73E-04 
7.78E-O4 
4.47E-04 
1.9OE-04 
I .TOE-04 
9 . 0 9 E G  ' 

, 5.35E-05 

2.37E-05 
' 2.07E-05 

I.33E-05. 
7.55E-06 
4.74E-06 
4. IQE-06 

' 3.24E-06 
1 .OZE-06 
9.48E-07 
1. 96 E-07 
9.22E-08 

, 235E-08 

3.5 I E45 

7. 07E;OQ 
6.32 E- f 0 ' 

* 3.07E-$2 
I.87E-12 . . 
I. 97524 
8.45E.1.05 

. .  . .  

. .  
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Cimment: TRU content is based on CS-I37 

. .  

I 

~ . I ~ E - O I  
. 6.56E-01 ' 

. 3.10E-01 

nCifTRU)/Drum 

5.01E-02 - 5.QIE+01 
4;. 83E-02 4.83Et.01 
4.04E-02 

5.21E+06 
5.02 E+06 

1 a 54 E-02 
' 1.01E-02 ' 1.01E+Ol . 

6.2OE-03 6.20E+00 ' 
4.74E-03 

3.03E-05 ' 3;03E-02 
277E-05, 

4.58E-03 

9.05E-04 
9.07E-04 

4. I I E-03 . .  

3.90E+04 .. 

2.73E.t-04 

l..OOE-01 ' 1.04Ei04 . f.@OE-04 ' '  

3.7BE-05 . 
3.16E+03 

I .87E-05 - 
1.73E-05 
I.2'1 E-05 

.9.68E-06 
7.34Ei06 . .  

. 6.42E-06 6.42E-03 
5.94E-06 . 
4.99E-06 

, 4.9OE-06 
4.52Elm 4.52E-03 
3.34E-06 

6.68E+02 

4.70@02 . 

2.2OE-06 , 2.2OE-03 2.29E-t-02 , I. 85 E-06 
4.76E-07 
4.62E-07 
4.6OE-07 
2.52 E-07 
I .87E-07 
I .65E-07 

uCi(x)/Drum 
.1..04E+05 
8.46E+04 

' 6.83E+04 
1 .39Et-03 
521 E+03 
5.92E+03 . 
4.2 0 E+ 03 

' 1 ,42E+03 
7.05E+03 
6.45 E+02 

. 4.9'3E+02 
4176Et.02 

.' 4.28Et.02 
9.41 E+O1 
4.23Et.01 
3.9OEkO1 
2.73E+01 
I .96 E+O 1 
1.04E+O? 
3.90E-t-00 
3.15Ei-00 . 
2.88.E+00 , 

1.95Es00 ' 

1.80Ei00 
I .25E+00. 

. I .01 EiOO 
: .  7.63E-01 
' 6.68E-01 . 

6.18 E-0 1 
. 5.19E-01 

5.99E-0 I 
4.7OE-01 
3.48E-01 
2.2OE-0 I 
1.93E-01 
4.95E-02 
4.8OE-02 . 

4.78E-02 
2.62 E-02 
1.94E-02 
1.72 E-02 

No 
* T. 
.** ( 

** 

** 

** 



I 6 

.*. 4 

' Th-229 
Si-32 
Re-187 

' . K-40 

Ra-228 
. Cm-250 

Tatal 

Th-232 

Gd-I 52 
88-133 

* .  

MO-83 I .05E-08 
Th-230 3.07E-09 
Nb-34 2.27E-09 
Cf-250 1.41 E-09 
Cf.249 6.01 E-10 

.. LJ-233 5.38E-10 
Pa-23.1 .2.87E-f0 
EU-150 1.69E-I 0 
Ac-227 1 I 1 I E-IO 
Be-IO 7.47E-1 I 
Sm-147 634E-I 1 
Cm-248 4,21 E-i I 
Cf-25 1 2.38E-I 1 
Ra-226 1.49E-11 
PU-244 f.2QE-f 1 
Cm-247 ' 1,WE-I ?. 
Pb-ZIQ 3 -22 E-? 2 

2.99E-I2 * 

.6.17E-13 
2.DiE-13 

' 7AOE- 14 
3.36 E-? 5 

. 2.OOE-15 
9.68E-18 

' 6.22E-30 
I a 5.89E48 . .  

6.01 E-07 

4.21 €48 
2.3ik-08. 

1.29E-08 
I .02E-08 

9.68E-I5 

6.25 E-02 

4.37E-03 
2.48E-03 

I. 0 -l E-09 

. 1.09E-03 
3. ? 9E-04 
2.36 E-04 
1.47E-04 
6.25E-05 
5.59E-05. 
2.9 8 E-05 
1.75E-05 . 
1. W - 0 5  

6.8 G O 6  
.4.37E-06 
2.48E-06 
1 ;55E-06 
I34E-06 
d .OS606 
3.35E-07 . 
3.11E-07 . ' 

6.42E-08 
3.03E-08 ' 

7.70 E-09 
3.50E-1 0 
2:07E-?O . 
1.OlE-12 * 

6.1 3E-I 3 . 
6.47E-2 5 

7.76E-06 

2.77E+05 

. .  



I 

p 

t 
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Comment: TRU content is based on Cs-137 
. .  

. . Waste wgt, Waste wgt, CS-137 

Drum, No. Contents .I& :. r n '  UCilDrum** nCi(TRU1 nCj(TRU)/qm 
1635 Sludge 1003 4.55Et05 1.63EtO5 1.88E+07 . 41.- 

Notes: 

Nuclide'content relative to Eu-I54 in the Standard Mix, except as noted: 

Nuclide(x(xl 
CS-I 37 
PU-241 
sr-90 * 

Co-60 
Am-24 1 
PU-238 
C~YI-244 
EU-154 . 
PU-240 
Pu-239 
Sm-I 5 I 
Sb-125 . 
CS-134 ! 
Ni-63 ' i  ! 

Cd-=I 13m : 

Am1243 
cm-243 . 
Tc-99 . 
Ap242rn 

' EU-I 52 
PU-242 
Zr-93 
c-i4 
U-234 
Sn-126 
sn-I21 m . 

'Ni-59 
. Cm-245 * 

Se-79 
CS-135 
U-238 

U-236 

Pd-I07 
1-129 
U-232 
Th-228 
11-235 
CC36 
TI-208 

Np-237 

Cm-246 

8.13E-01 
6.56.E-01 , 
3.1 OE-D 1 ' 

5.01 E42 . 5.01E+OI 
4;83E-02 4.83E+Oj .' 
4.04 E-02 
1.54E-02 . .  
1.03E-02 . '  7.01iao1 ' ~ 

6.2QE-03 6.2OE+OO 
4.74E-03 

* 

4.58E-03 
4.IIE-03' , ' 

.9.05€-04 
4.07E-04 
3.75E-04 . 3.75E-01 
2.63 E 4 4  2.63 E-0 1 

. *  5 

1.88E-04, 

3.75E-05 - . .  

. .  
1.0OE-04 l . O O P O 1  . 

8.77E+Q6 
7.87E-f-06. 

1.65E+66 
. 1.01E.t.06 

6. I I Et04 
4.28Ei-04 

I .63€+04 

3.03E-55 . 3.03E-02 
2.77E-05 

. 1.87E-05 
I .73E-.O5 

9.68E-06 
7.34E-06 

1.2 1 E-05. . 

6.42E-06 6.42E-03 
5,94E-06 * 

4.93 Et03 

1.05E+03 
. -  

' 4.99E-06 . 
4.90E-06 . .  
4.52E-06 4.52 E-03 
3.'34E-06 

1 B5E-06 
2.2OE-06' 2.2 OE-03 

4.76E-07 
.4.62E-Q7 
4.6OE-07 
2 -52 E-07 
I 37E-07. 
1.65E-07 

7.36 E+02 

uCi(xVD ru.m 
. 1.63Et05 

1.33E+05 
1.07E.i.05 
1.34E4-04 
8.17€+03.. 
7.87f3.03 
6.58E.i.03 

' 1.OlE-f-03 

t.59E+03 
I .65Et03 

. 7.72EtD2. 
7.47Et02 
6.70E+Q2 
I .47E+O2 
6.63E+OI 
6.1 3E+Ol ' 

4.28E40.1 
3.Q7E.t.0 1 
1.63E.t.01 . 
6.12E.i.00 
4.93BOQ 
4.52E.t.00' . 

' 3.05E+OO 
2.82bOO . 
1.97E1.00 ' 
I.~BE+OQ 
1.2QE-tOO 
1.05E-1.00 
9.68 EL0 I 
8.13E-01 * 

' 7.36EdO1 ' 

7.99E-01 

a 5.45 E-0 1 
3.58E-04 ' 
3.02 E-01 
7.75E-02 
7.53E-02. . 
7.50E-02 
4. I 1 E-02 
3.05E-02 . 

2.7OE-02 - 

* Tare wgt : 
** QRS ass 

** 

** 

** . 



* I . '  I , 

(r 

I 

4 

MO-93 
Th-230 
.Nb-94 
(3-250 
Cf-249 
U-233 . 
'Pa-23I 
Ell-1 50 
AC-227 
&-I 0 

CITi-248 
Cf-251 

PU-244. 

Pb-210 
Th-229 

Re-I 87 

Sm-147 

Ra-226 .' 

Cm-247 

Si-32 

' K-40 
Th-232 

, Ra-228 

Gd-152 
Cm-250 I 

Ea-133 . i 
Total . f 

I .05.E-08 
3.07E-09 

.2.27E-09 

6,OIE-lO 
5.38E-IO 

I.6'9E-10 . 
3.11E-IO ' 
7.47E-1 t 
6.54151 I 
4-21 E-I 1 
2.38E-11 
1.49E-17 
1.29E-I 1 
?:02€-II 
3.22E-12 
2-99E-I2 
6.17E;1.3 
2.91E-73 ' 
7.4 0 E- I 4 
3.36E-15 . 

2.OOE-I5 
9.68E-I 8 
5.89E-I 8 
6.22630 

I .41 E-09 

2 . 8 7 ~ 4  o 
6.01.E-07 

4.21E-08. 
2.38 E-08 

1.29E-08 
7.02 E48 

9.68 E-I 5 

. .  

9;79E-02 

6186E-03 
3.88E-03 

2.1 I E-03 
1.67E-03 . 

1.58E-09 ' 

I 

5 9 2 9  

.1.71E-03 . 
5.00 E-04 

2.30 E-04 
9.79E-05 
8.76 E-05 
4,67E-05, . 
2: 75E-05 

. I .80E-05 

. 1.22E-06 
1.07E-05 
6.86E-06 
'3.88E-06 . 
2:44E-06 
2.11E-06 . 
1.67E-06 - . 
5.25E-07 
4.88E-07 ' 

4.74E-08 ' . 
I .2 1 E-08 
5.48E-lO 
3.25E-1 0 
9.58.E-12 
9.6fE-I3 . 

'4.45E+05 ~ 

3.69E-04 

1.0? E-Of 

I. 0 I E24 
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. . . Putting Technology To Work 
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WASTE MANAGEmM OPERATING PROCEDURE 

WA-OP-020 
.Revision 8 

5.9 2 9 

I 

IDENTIFICATION, SEGREGATION, SEPARATION, 
AND DOCUMENTATION OF LOW LEVEL AND RADIOACTNE M 1 . D  WASTE 

BATTELLE 
505 King Avenue 

Columbus, Ohio 43201 

. .  
Procedure status: ' 

. [xl Non-Critical Procedure 
0 .  Critical Procedure-Procedure 

QnaIification Packet Required 
4 

I * . *  
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PROCEDURE APPROVAL PAGE 

I Prepared By: 

Project Manager, Low Level Wmte 
Date , 
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WA-OP-020 
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Page 1 0621 

IDENTIFICATION, SEGREGATION, SEPARATION, 
AND DOCUMENTATION OF LOW LEVEL AND RADIOACTIVE MIXED WASTE 

.l.O Scope 

This procedure applies to the segregation and documentation requirements for all personnel 
that generate waste on the Battelle Columbus Laboratories Decommissioning Project 
(B CLDP). 

. 2.0 Purpose 

The purpose of this procedure is to specify how to segregate radioactive waste into different 
categories, 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 HMF-EP-063, Hanford Site Solid 
Waste Acceptance Criteria, WM-ADM-1-101 , GTS Duratek Waste Acceptance Guidelines, 
Envirocare of Utah, Material Acceptance Process Manual, DOEN-325,  Nevada Test Site 
(NIX) Waste Acceptance Criteria, and TCP-98-01, the Transuranic (TRU) Waste 
Certification Plan for the BCLDP TRU Waste Certification Program (WCP). 

3.0 References, Definitions, and Developmerital Resources . .  

I 
" I 

3.1 References 

3,l.l. BCLDP-90-1, BCLDP Low Level Waste Certification Plan 

3.1.2 BCDP-90-2,.Waste Minimization and Pollution Prevention Awareness 

3.1.3 40 CFR 261, Identification and Listing of Hazardous Waste' 

. .  

. , I  . - . .  Plan 
I 

3.1.4 40 CFR 761, Polychlorinated Biphenyls ( P a s )  Manufacturing, 
. Processing, Distribution in Commerce, and Use Prohibitions 

3.1.5 40 CFR 268, Land Disposal Restrictions 

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

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 



. .  I WA-OP-020 
Revision 8 . ,< , 7; . .  Page 20f21, I '.(... . .  

3.1.9 DOEN-325, Nevada Test Site Waste Acceptance Criteria ' 

3.1.10 Envirocare of Utah, .Material Acceptance Process Mbual 

3.1.11 HP-OP-011, Release of Makfials from Controlled Areas . 

3.1.12 HP-OP-0 19, Radiation ,and Contamination Survey Techniques 

3.1.13 HP-OP-106, Volumetric Release Permitting Requirements 

3.1.14 HNF-EP-0063, Hanford Site Solid Waste Acceptance Criteria 

3.1.15 QD-AP-5.2, Work Instructions 

3.1.16 QD-AP-15..1, Non-Conformance Reporting for Activities, Items, and 
. Material 

3.1.17 TCP-98-01, TRU Waste Certification Plan for the BCLDP TRU WCP 

3.1.18 WAC 173-303, Washington.Administrative Code, Dangerous Waste 
Regulations 

3.1.19 WA-OP-O22,.Radidactive Mixed Waste Accumulation and Storage , . 

3.1.20 WA-OP-029, Low Level Waste and Radioactive Mixed Wake Absorption 

3.1.21 WA-OP-030, Packaging, Marking, and Labeling Radioactive and 
Radioactive Mixed Waste . 

3.1.22 .WA-OP-033, Comprehensive Sampling of Waste Materials for Chemical 
andor Radiological Characterization 

3.1.23 WM-ADM-1-101, GTS Duratek Waste Acceptance Guidelines 

3.1.24 State of Ohio Administrative Code, Section.3785, Parts 50 through 68 

3.1.25 BCO EN-PC-4.0, Disposition of Chemical and Radioactive Wastes and 
. .  Surplus 

3.1.26 PR-AP-17.1,Operati.on of the Project Records Management System 
. .  

~ ..: . .  . 
$ .  *. __.>.. 



3.2 Defdtions . 

Refer to the BCLDP Procedure Dictionary €or the following terms: 

. fnitial Certification 

. Final Packaging 
Disassembly/Decontamin.ation , 

Dose-to-Curie Charts . , 

Free Release . . , 

Generator 
Government Property 
Hazardous 'Waste (Hw, 
Hot Particle 

. .  

. .  

' Initial Packaging 
. Low Level Radioactive Waste (LLW) 

Radioactive Materiawaste Inventory Tag (RAM Tag) 
Radioactive Mixed Waste 0 , 

RCRA 
Segregation 
Separation 
SWAC 
Transuranic Waste 
TSCA . 
Waste Characterization 
Waste Management Checklist (Form DDO-164). 

. 

,$XQ 
$+$;e$ 6%) 

. .  

3.3 Developmental Resources 

None. 

4.0 General- . - . . .  

4.1 Precautions ,. 

3 9 2 9  
WA-OP-020 

Revision 8. 

Page3Of2l I 

I 
. 4.1.1 During the planning stages of decontamination and decommissioning 

@&D) activities, the Project Managers should notlfy Low Level Waste 
(LLw) personnel to request a project walkdown of the work location to 
assist in materia1 identification, sampling, and consequent chemical 
characterization. Samples taken by LLW personnel shall be taken in 
accordance with WA-OP-033 (Reference 3.1.22). 

4.1.2 Great care should be taken during the early stages of work activities to 
locate and identify actual or suspect hazardous waste (HW), radioactive 
mked waste 0 (see Exhibit 6), Washington State Dangerous Waste . 
(see WAC 173-303, Reference 3.1.18), Special Concern Items (see 
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.- . I ' Exhibit 7) ,  Prohibited Items.(see Exhibit 89, and Government .Property. 
The Project Manager, LLW, or designee, should be contacted.if any of 
these itemshaterials are identified. 

4.1.3 For certain activities such as surveillake and maintenance, pon-BCLDP 
individuals may .generate 'waste in BCLDP-controlled heas. 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 E W  generator to request a 
briefing on waste generation requirements and responsibilities for my 
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. 

, 

. .  

. ... . I 
4.2 Limitations I ;::A . ,  ., . . -<...::;: 

4.2.1 Any.Resource Conservation and Recovery Act @CRA) RMW (see 
' Exhibit 6 )  waste. that has beeaidentified shall be designated for satellite 
accumulation or packaged for disposal to an approved treatment,. storage, 
and disposal facility. At no time shall BCLDP'pefsonnel dilute or treat any , 

RCRA RMW restricted by 40 CFR 268.3 (a) (Reference 3.1.22); 

4.2.2 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 @DO-164) has been completed and 
approved as requiredpx 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 originaUy Iistedissued 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, LLW, shall be 
notified immediately upon the discovery of actual or suspect HW, M, 

' 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 3.1.17j. * I .. ;:;:.:; 
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5.0 . Procedure . 

5.1 Review ofActivities . . . 

5.1.1 Each generator shall 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 HeaIth Physics (HP) shall ensure that any requested radiological surveys 
are completed as indicated by LLW on DDO-164 to assure that necessary 
radiological characterization is completed. 

5.1.3 The generator shall revi.ew and complete +h- r+- - ~ 

I 

' .  Checklist Attachment @DO-164) on, a dai,, vLIol, 

instrqctioni 
I UlG Y v ab it; ivianagemen t 

1 1 ~  harr;s for the applicable work , 

1 .  ,-:?>,\ ' 5.2 Separate and Free Release y.j 
*3,,s:.-. S' 

. To limit, to the greatest extent practical, the volume of radioactive waste requiring 
disposal, the generator shall ensure that all wa$te undergoes a process of separation 
and survey (HP-OP-0 19); and, when practical, disassemblyidecontdnation 
@D-OP-929) and free,release (HP-OP-0 1 1) and/or volumetric release (HP-OP- 106) 
as appropriate. This is required per BCLDP-90-1 and BCLDP-90-2. I 

I 
. .  

5.3 Locate and Identify HW, RMW, and/or Washington State Dangerous Waste ' . I 
. .  

The generator shall locate and identify all HW, RMW, Toxic Substances Control 
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 
WA-OP-033. Refer to WA-OP-022 if waste is characterized as RMW. 

. - . .  

. ' 5.4 Identify Battelle or Government Property.Items 

I 5.4.1 .The generator shall locate and identify all items having a,Battelle 
inventory number or a government property inventory 
numberiidentification tag. 

. -  

5.4.2 When items of Battelle or government property are identified, the 
generator should perform the following: . 
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5.4.2.1 Provide a complete description of the item on DDO-103. This 
description shall identify the item as Battelle or government 
property, provide the identification number, describe what 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. 

5.5 

5.4.2.2 Ensure that the Battelle or government property identification tag is 
not removed or defaced under any circumstances until final 

' disposition and dQcumen t ati on. 

5.4.2.3 Ensure that all tagged (i.e., G No., €3. No., or I No.) 
Battellelgovernment property destined for disposal have been 
approved by a representative of BCLDP Project Administration 
and Control (PAC) prior to disposal. 

5.4.2.4 Forward.DD0-103 to BCLDP PAC. 

Segregate and Document 

Unless otherwise specified, the generator is responsible for completing the 
following tasks. I 

I 5.5.1 Suspect TRU waste shall be segregated from low-level waste in . 
accordance with Reference 3.1.1 of this procedure. When determining 
whether waste is suspect TRU or low level wake, perform the following 
steps: 

. .  

5.5.1.1 Choose the correct chart to use by the type of package and/or the I 
waste form. 

5.5.112 An HP Technician shall verify the dose rate of the w&te 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 weigh the . I 
. wake in its initial packaging. 

5,5.1.4 Use the charts in Reference 3.1.7 of this procedure to determine ' I 
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. 

;.... . 
, 1;: . . ::., .,.! . i .  

I 
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5.5.1.5 Tag and process all TRU waste in accordance with TCP-98-01.. I 
5.5.1.6 Tag low-level waste per this pqocedure and package it for disposal I 

in accordance with WA-OP-030. 

5.5.1.7 Re-evaluate all waste for its TRU content using the charts provided I 
in DD-98-04 after it is packaged in its payload cont,ainer. 

5.5.2 RMW shall be segregated from other wastes, & 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 
Certification Official for instruction and assistance. 

5.5.3 ' Special Concern Items (as indic.ated in Exhibit 7) and/or ProhibitedItems 
(as indicated in Exhibit 8) shall be segregated and,turned over to LLW, for 
disposition. 

' 5.5.4 Radioactive LLW, 'including. Zone III "Hot Particle" contaminated wastes; 

I 

. _  
. .  

. 

shall be. segregated in accordance with applicable site waste acceptance 
. criteria (S.WAC), current disposal options, and priorities primarily based 
on availability and'cost effectiveness. Current options 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 ~ l a r o n  Corporation . _  . -. . . .  

' 5.5.5 'TheProject Manager, LLW, or designee, shall instruct the staff to 
package in accordance with the appropriate SWAC and shall instruct . 

Project Managers ind generators through &e applicable work instruction 
"'md Waste Management Checklist @DO- 164). 

. 

5.5.5.1 All waste must be evaluated to determine its potentid to release 
. ' liquid during handling, storage, and transportation. 

5.5.5.2 All "Non-Regulated" LLW Liquids (see Exhibit 5) and LLW 
. . containing free liquids must b.e absorbed or evaporated, prior to 

final packaging, in accordance with WA-QP-029 and the 
applicable SWAC. Contact the Project Manager, LLW, or 
designee, for instructions and assistance. 

. 

I 

I .  



I 
- 

Materi,al/mTaste.Inventory Tag (RAM Tag) (see Exhibit I)  shall be 
completed accurately and legibly. Ifthe 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 

provided. If 9 absorbed liquid is present in the bag, specify the 
type and amount as yell .as the.volume of the initial amount of 

. .  

section, the generator can list the item below in the extra space 

. liquid. 

5.5.5.3 

I 

......~ 

s.;; ;1,.i.( 
, *.-4 

5.5 

5.5. 

. . .  
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The Project Manager, LLW, or designee shall complete the 
instructions on the Waste Management Checklist @DO-164). On 
this form Health Physics shall be notified as to what type of survey 
will be needed by Waste Mmagement 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. 

2 9  

.6 LLW for the Nevada Test site shall be segregated and processed in 
accordance with the provisions of Reference 3.119 and 3.1.24 of this 
procedure. See Exhibit 10. 

5.5.7.2 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 known hazardous waste, the generator shall print and 
sign their name on the line following the- certification statement 
text box and contact LLW personnel. I 

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 I 
the wastk 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 I 
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 is not in compliance 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 (NCR) per 
QD-AP-15.1. 

5.5.8 All Waste Management work activities shall be recorded on a Summary 
and/or Special Report Form @DO- 103) and reported to the appropriate 
work instruetion. 

5.6 Package Contents Inspection . 
. .  

LLW Technicians shall perfom random inspections of waste packages on a 
weekly basis. These inspections shall be documented on the Waste Management 
Package Contents Inspection form (DDO-47OW). 

. .  

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

e .  Step 2) Check the appropriate box for the type of inspection being I 
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. . - .  

e Step 4) Check the appropriate box that descfibes 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: 

. 

. completed. 

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 

I 0 The inspector shall sign and date the form. 
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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. 

t S u m &  and/or Special Report Form 
Waste Management Checklist 

0 Waste Management Package Contents Inspection 

7.0 Forms, Exhibits, and Attachments 

e DDO-103, Summary andor Special Report Form.(Reference 311.15) 
DDO-164, Waste Management Checklist .. DDO-470W, Waste Management Package _. Contents Inspection 

7.2 Exhibits ' 

Exhibit l', Radioactive Materialmaste liventory Tag .(RAM Tag) 
0 Exhibit 2, Envirocare Materials 
* Exhibit 3, Hanford Materials 
0' .Exhibit 4, GTS'Metal:(Melt) 

Exhibit 5, Non-Regulated Liquids (LLW) 
0 Exhibit 6, Radioactive Mixed Waste (RMW) 

. .  

, 

. .  0 Exhibit 7, Spekial Concern Items .. . 
' Exhibit 8, Prohibited Items . 

Exhibit 9, GTS Compactibles 
Exhibit 10, .kTS Materials 

. _ . .  

7.3 Attachments 

None. 
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. . . htring Technolom-To Work 

WASTE MANAGEMENT CHECKLIST 
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. .  

AREA WI BUILDING 

Checklist Completion Requirement 

Pressure Washer 

Mops 

WetRags 

. -- 

.. . 
. . ._ . . a__  . . .; .. ,:. ... : .... . <&.,.. :.. 
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Subject Action or Item In-Place . 

5. SampleRequird 

YES R % ' I  I 1 I 

' Waste Manager Approval . u ,  Y 

Setup In Accordance With WA- 

, compaction ~n A ~ O ~ ~ Z U I C ~  with 
WA-OP-028 I 

I 1 I 
Packages Marked and Labeled per. ' . 
WA-OP-030 . .  

Tags Completed p k  WA-.OP-020 I 
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I CERTIPI, TO THE BEST OF MY KNOWLEDGE: .. 
THlS.WASTE PACKAGE TO BE FREE OF PRO- 
'HIBITED OR HWRDOUSWASTE ANDCONTANS 
NO NON-RADIOACTIVE UNCONTAMINATED4TEMS. 

print I sign. 

I 

I 
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EXHIBIT 1 
* Radioactive MateriWaste Inventory Tag (RAM TAG) 

.. 
' *. 

. .. 

0 
. . .. 

External Inspection ' INITIAL&DAE . .' 
. .  100% Open & Sort 

, Inspection During Loading 0 . . .  
COMMENTSECTION ' , ' 

.BUILDING ROOM I 
t 

LIST ALL ITEMS CONTAINED INTHIS PACKAGE 
BY DESCRIPTION AND APPROXIMATE .PERCENTAGE 1 

0 Rubber . % 0 PPE.(Plastic) - % I  

I 

0 Paper % 0 Resp. Filters ' % '  

% 
0 Plastic . % a . GloveslShoecovers . 
P Cloth % Cl PPE (Coveralls).. 

I .  
I SURFACE CONTA~INATIOP~ ON MATERIAL. 

' ..I 
t Beta-Gamma DPM\lOO cmz. 

RADIATEON DATA 

. I  

Alpha DPM\100 cm2 . 

mRih *. ;. .SURFACE DOSE RATE 
t 

' mWh Q 30 cm ' '. mWhQ loocm 
3 
I SPECIAL BNSBRUCBBONS 
I 

~ ~~ 

[I) Wood Yo 0 Diatomaceous Earth % 
0 Metal % 0 Radsorb 

Ye I . - .  
,- 

% I  
i Absorbed Uquld ' . Yo. 

. Amount PERCENTAGE . .  Type . 

~~ 

PRINT &SIGN DATE 

HPS # GENERATOR . (S!gn) , . DATE i (Print) 

.. .. _. . . - . .. . . _r ...._.-.._.__ 
(front) 

.-- I .  



5 9 2  9- 
WA-OP-020 

, 'T .. 
.. ,. .. Revision 8 
.: .. . . . .  

. .  

Page i6 Of 21. I 
I 

" I 

EXHIBIT 2 
.Envirocare Materials 

. .  

EXHIBIT 3 
Hanford Materials. 

. - .  

I 

will be performed by WM) I 



. -  
e- 

.- 

... 

Steel . . , ' Copper 

Galvanized pipe and duct work . * _  Aluminum 

Stainless steel temperature metal . 

Iron' 

. .  

. Lead , 

. .  . .  

. .  ., Water or aqueous solutions (Absorbed). 

.. . .. Fa;4. a 

' Diatomaceous earth, super-absorbent polymer, 
. . .  

cement-41.5 pH 
. .  

Water or aqueous solution 

1 - 

Waterworks super-ab s orben t polymer, 

E 5 I T  4 
GTS Metal (MeIt) , 

. WA-OP-020 
Revision 8 

Page 17 of21 I 

EXHIBIT 5 
Non-Regulated Liquids (ILLW) 

. _. , I 
Waste Management will approve and direct all liquids to be absorbed and all absorbents to be used, 

AI1 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. 

Water or aqueous solutions (Absorbed) 

Oil in small amounts (Absorbed) 

Diatomaceous earth, cement 4 1 . 5  pH, super- 
absorbent poIymer 

Diatomaceous earth, conweb pads 



I 

Ignitable, as, defined in 40 CFR 261'.21 

. Corrosive, as defined in 40 CFR 261.22 

Reactive, as defined in 40 CFR 261.23 

Toxicity characteristic, as defined iq 40 CFR 
26 1.24 

F, K,.P, or U listed, as defined in 40 CFR 261.31, 

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

Dangerous and extremely hazardous, as defined 

. 

40 CFR 261.32,40 CFR 261.33,40 CFR 261.34 

in WAC 173-303 

.-. .-, ' . .... 
WA-OP-020 
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Page180f21 I 

Spray cans (paint, lubricant, rust retardant, 
cleaners, etc.). 

Spray-nine that is not pH adjusted, nitric acid; 
sulfuric acid; hydrochloiic acid, alkaline liquids' 

Finely divide metals, alkali metals, oxidizing 
agents 

Heavy metals (Cadmium, Chromium, Lead, 
Mercury, Silver) 

Paint related material (empty containers, brush&, 

'Oils or fluids or scrap from hydraulic.or electrical 
equipment and painted material 

Oil, unused concrete, road salt 

. .  

solvents, rags, etc.) . . .  

I . .  

EXHIBIT 6 . .  

Radioactive Mixed Waste 

. .. 
. _ .  

. . 
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. Special Concern Items. 

. .  

EXHIBIT 8 
Prohibited Items 

. .  
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RCRA/TSCA Materials 

Asbestos Containing Material 

LiquidsrWet Materials 

Oils/Grease/Oily Material 

SoiYConcrete/Firebrick/Floor Tile 

Chemicals Of Any Kind 

Pressurized Containers or Empty Spray Cans 

Metal, Wood, Plastic or Rubber Items > 6" Thick _ I  

EXHIBIT 9 
GTS Compactibles 

ACCEPTABLE ITEMS FOR COMPACTION 

PAPER: . Towels, Cardboard, SheeVSheaf 

PLASTIC: ' Bags, Sheeting, Herculite, Bubblehoods, Bottles, PVC Pipe e 24,  Long, Formed 
. Pieces e'"' Thick 

. .  

CLOTH: Towels, Rags, Clothing, Masslinn 

LEATHER: Shoes,,Boots, Gloves, Strips, Belts 

RUBBER: 

WOOD: < 6" x 6" 

METAL: 

Shoes, -Boots, Gloves, Mats, Hoses, Belts 

Non-RCRA; e 6" x 6"; Aluminum, Brass, Bronze, Copper, Iron, Steel, Galvanized, 
Tin 

Fiberglass; Insulation, Ceiling Panels, etc. MISC: 
Floor Sweepings Containing haterials Listed In All Categories Above 

I I.., ::.' , . ;, I . . .  . . . . .  .. ..- " ... e .  
c" 



- 
' c c  

Low radioisotopic activity waste ' . 

Wood; dirt, concrete, blast grit ' 

: 
. . '  . 

Items listed in Exhibiti 7 and 8 (except asbestos) 

Particulate waste 
. .  

' 'WA-OP-020 58 2 9 
. Revision 8 

Page z1 Of2! I 

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

EXlRIBIT 10 

Mixed' waste . 

N.TS Materials 

Asbestos (packaged in asbestos boxes only) 

Metal, paper, plastic, cloth 

. .  

. .  
Electrical wire, glass, filters I Pressurized Containers 

I 

Respirator cartridges I 
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9003-04-7 
Not Available 

Material Safety Data Sheet 
ZapLoc MSDS ID: ZTlZL 

Sodium polyacrylate >99 
Post Treated- Trade Secret 0 

1 Section 1 - Chemical Product and Comnanv Identification * * * * * *  I 

CAS # Component 

Chemical Name: Sodium Polyacrylate, Crosslinked 

Percent 

Zappa Tec, LLC 
2900 Pacific Avenue 
Greensboro, NC 27406 

Phone: (888) 369-8704 

Emergency # (800) 424-9300 CHEMTREC 

- ~~ ~~ 

I Section 2 - Composition / Information on Ingredients * * * * * *  

u 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/m3. 

Dust may cause burning, drying, itching and other discomfort, resulting in reddening of the eyes. 

Exposure to the dust, such as in manufacturing, may aggravate existing skin conditions due to drying effect. 

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. 

Exposure to respirable dust may cause respiratory tract and lung irritation and may aggravate existing respiratory 
conditions. 

Potential Health Effects: Eyes 

Potential Health Effects: Skin 

Potential Health Effects: Ingestion 

Potential Health Effects: Inhalation 

HMlS Ratings: Health: 1 Fire: 0 Reactivity: 0 

First Aid: Eyes 

First Aid: Skin 

First Aid: Ingestion 

Immediately flush eyes with plenty of water for at least 15 minutes. 

Remove polyacrylate absorbent dust from skin using soap and water. 

Non-toxic by ingestion. However, if adverse symptoms appear, seek medical attention. 

1 of 5 Issue Date: 09/12/03 Print Date: 9/16/2003 



ZapLoc 
Material Safety Data Sheet 

MSDS ID: ZT/ZL 

First Aid: Inhalation 
If inhaled, move to source Of fresh air. Seek medical attention if symptoms persist. 

I * * * Section 5 - Fire Fighting Measures * * * 1 
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. 

Firefighters should wear full protective clothing including self contained breathing apparatus. 
Fire Fighting Equipmenthstruct ions 

NFPA Ratings: Health: 1 Fire: 0 Reactivity: 0 
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe 

Containment Procedures  

Clean-Up Procedures 
Sweep or vacuum material when possible and shovel into a waste container. 

Use caution after contact of product with water as extremely slippery conditions will result. Residuals 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. 

None required. 

Avoid respirable dust inhalation during clean-up. Wear appropriate respirator. 

Evacuation Procedures  

Special Procedures 

Section 7 - Handlina and Storaae * * * * * *  H 
Handling Procedures 

Storage Procedures 
Handle as an  eye and respiratory tract irritant. 

Store in a dry, closed container. 

1 Section 8 - ExDosure Controls / Personal Protection * * * * * *  I 
Exposure Guidelines 
A: General Product Information 

This product is not regulated as a hazardous material. However, the manufacturer recognizes the potential for 
respiratory tract irritation and recommends an eight hour exposure limit of 0.05 mg/m3. 

No information is available. 
B: Component Exposure Limits 

2 of 5 Issue Date: 09/12/03 Print Date: 9/16/2003 
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ZapLoc 
Material Safety Data Sheet 

MSDS ID: ZTlZL 

Engineering Controls 

PERSONAL PROTECTIVE EQUIPMENT 
Personal Protective Equipment: EyeslFace 

Personal Protective Equipment: Skin 

Personal Protective Equipment: Respiratory 

Personal Protective Equipment: General 

Provide local exhaust ventilation to maintain worker exposure to less than 0.05 mg/m3 over an eight-hour period. 

Wear safety glasses with side shields or goggles. 

Use impervious gloves when handling the product in the manufacturing environment. 

Wear respirator with a high efficiency filter if particulate concentrations in the work area exceed 0.05 mg/m3 over 
an eight-hour period. 

Obey reasonable safety precautions and practice good housekeeping. Wash thoroughly after handling. 

Section 9 - Phvsical 81 Chemical ProDerties * * * * * *  I 

Appearance: White granular powder. 
Physical State: Solid 

Boiling Point: NE 

Evaporation Rate: e1 .O 

Vapor Pressure: 4 0  mm Hg 

Solubility (H20): Not soluble. 

Odor: None 
pH: 5.5-6.5 (1% in water) 

Vapor Density: NE 
Melting Point: >390 F 

Specific Gravity: 0.4-0.7 glml 

I 

Chemical Stability 
The product is stable. 

Chemical Stability: Conditions to Avoid 
None 

Incompatibility 
None 

Hazardous Decomposition 
None known. 

Hazardous Polymerization 
Will not occur. 

Acute and Chronic Toxicity 
A: General Product Information 

6: Acute Toxicity-LD50lLC50 
Acute inhalation of respirable dust may cause irritation of the upper respiratory tract and lungs. 

Sodium polyacrylate (9003-04-7) 
LD50: Oral LD50 Rat: 40 gmkg 

Carcinogenicity 

Component Carcinogenicity 
No information is available. 

3 of 5 Issue Date: 09/12/03 Print Date: 9/16/2003 
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ZapLoc 
Material Safety Data Sheet 

MSDS ID: ZTlZL 

Chronic Toxicity 
Chronic inhalation exposure to rats for a lifetime (two years) using sodium polyacrylate that had been micronized 
to a respirable particle size (less than 10 microns) produced non-specific inflammation and chronic lung injury at 
0.2 mg/m3 and 0.8 mg/m3. Also, at 0.8 mg/m3, 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/m3. 

Sodium polyacrylate had no effect in mutagenicity tests. 
Mutagenicity 

Ecotoxicity 
A General Product Information 

Composted polyacrylate absorbents are nontoxic to aquatic or terrestrial organisms at predicted exposure levels 
from current application rates. 

No information available, 

Polyacrylate absorbents are relatively inert in aerobic and anaerobic con-ditions. They are immobile in landfills and 
soil systems (>go% 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. 

6: Component Analysis - Ecotoxicity -Aquatic Toxicity 

Environmental Fate 

US EPA Waste Number & Descriptions 
A: General Product Information 

E: Component Waste Numbers 

Disposal, Instructions 

This product is a non-hazardous waste material suitable for approved solid waste landfills. 

No EPA Waste Numbers are applicable for this product's components. 

Dispose of in accordance with Local, State and Federal regulations. 

International Transportation Regulations 
. This product is not transport regulated. 

11 * * * Section 15 - Regulatory Information * * * I 
US Federal Regulations 
A: General Product Information 

6: Clean Air Act 

C: Component Analysis 

This product is not Federally regulated as a hazardous material. 

No information is available. 

No information is available. 

. I  
4 Of 5.i ; Issue Date: 0911 2/03 Print Date: 9/16/2003 
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Material Safety Data Sheet 
ZapLoc 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: 

Additives: 
Indirect Food 175.105 

State Regulations 
A: General Product information 

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 

Component Analysis - Inventory 

This product is not regulated by any State as a hazardous material. 

No components are listed in the WHMIS IDL. 

Component I CAS# ' I TSCA I CAN I EEC 
Sodium polyacrylate I 9003-04-7 1 Yes I DSL 1 No 1 

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. . .  

KeylLegend 

Contact: Product Compliance Officer 
Contact Phone: (888) 369-8704 

. ,. , .. .: 

5 of 5 Issue Date: 09/12/03 Print Date: 9/16/2003 
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'j#hTkGIIAk SAFETV l3ATA SHEET USa' DEPARTMENT OF UW- 
May be used to comply With OSHA's 
H a q d  Corihunicotion Standard, 29 CFR 
1910.1200. Standardmust be consulted 
for specific requirements. 
IDENTITY (As used on label and list) 

indicate that. 

occupational Safety and Health Administration 
@on-Mandatory Form) 
F ~ r m  Approved 
OMB No. 1218-0072 
Note: Blank spaces are notpermitred. Ifany item ix not applicable, or no 

-a 

N990 Petrobond. (N) (Trade Secret) Information is available, the space must be marked to 

Section 1 
Manufacturer's Name Emergency Telephone Number 

Address @umber, Street, City, State a n d m  Code) 
NOCHAR, rNc. (317) 613-3046 

Tclephone Number for information 
8650 COMMERCE PARK PLACE SUITE K " FAX: (317) 613-3052 
INDIANAPOLIS,JNDIANA 46268 Bate Prepared 

ATTGTTTST 78 mn3 I I  - 
Hazardous Ingredients/ldentity Information 

ALIPHATIC HYDROCARBON - N D N D  
Hazardous Components (Specific Chemical Identity Common Name(s) OSH.4 P$L ACGIH TLV Orher Limits Recommended % (optional) 

30 - 35% 
CHEMLCALNAME NAPHTHA CAS # 64742 - 47 - 8 

Section I !I - P hysical/C hernical Characteristics 

Vapor Pressure (mm Hg.) 3.3 at 66 F Melting Point N/A 
Vapor Density (AIR= 1) >1 Evaporation Rate (Butyl Acetate = 1) N/A 

~ o i ~ i n g P o i n t  316 F TO 351 F Specific Gravity (N,O = 1) 0.5015 24 deLgrees C 

Solubility in Water Appearance and Odor Solid, Generally Granular ,Slight 
I Hydrocarbon Odor . .  

Section IV - Fire and: ExDlosion Hazard Data . 

Flash Point (Method Used) >200 F ASTM D-92 FIammabIe Limits N/A LEL N/A VEL 
Extinguishing Media 
Special Fire Fighting Procedures See Section V11 and Section V1 I1 
Unusual Fire and Explosion Hazards 

Water Fog, Foam, Dry Chemical, CO2 

NONE KNOWN 
Section V - Reactivity Data 
Stability Unstable Conditions to Avoid Extreme heat 0420  F ), Open Flame 

Stable x 
Incompatibility OIateriak to Avoid) STRONG OXIDIZERS 
Hazardous Decomposition o r  Byproducts CO,C02 MAY PRODUCE ACROLEIN, ACIDS, =TONE, 

Hazardous May Occur Conditions to Avoid 
Polymerization WillNot Occur X 'NIA 
Section VI - Health Hazard Data 
Route(s) of Entry: InhalationX Skin X Ingestion X 
Health Hazards (Acute unrf Chronic) 
ACUTE NO 
CHROMC NO 

ALDEHYDES, TREAT COMBUSTION PRODUCTS AS TOXIC 

I 

EYES: 
Direct eye contact may cause irritation, redness, and pain. h case of eye contact,. remove contact lenses and 



5 

. .  

-. 

.. ' .  5 9 2 9 .  
the entire eye surface. Seek medical attention 

- 
' irhrngdiately f h h  eyes with'large amounts of water for at least 15 minutes holding eyelids apart to ensure flushing of .- 

SKIN: 
Skin exposure may imtate and cause dermatitis. In case of skin contact, imediately ffush Gth large amounts of . 
water, use soap .if available. 

Inhalation: . ' 

.. 

Avoid Inhalation, may cause headache, and dizziness. Remove. individual to well ventilated area. . 

Ingestion: 
If ingested, do not induce vomiting, seek immediate medical attention. 

OSHA ReguIated? NO 
Carcinogenicity: NO NTP? IARC Monographs? 

Section VI1 - Precautions for Safe Handling and Use 
Steps to Be Taken in Case Material is Released or Spilled 

RECOVER SOLID WITH BROOM, SHOVEL OR VACUUM AVOID GENERATMG DUST CLOUDS PUT 
RECOVERED MATERIAL IN CONTAINERS FOR RECLAMATION OR DISPOSAL - 

Waste Disposal Method . 
FOLLOW FEDERAL, STATE AND LOCAL REGUL.ATIONS WHEN USED AS ABSORBENT, FOLLOW 

REGULATIONS FOR ABSORBED MATERIAL. 

Precautions to Be Taken in Handling and Storing 
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+a& 
EMERGEN€Y NUMBERS: 

Sealed Air Corporation: (203) 791-3500 For emergency andgeneral infirmation.' 
8:30am-5:0OPm, (Eastern The) ,  Monday-Friday 

24 hours 
CJ%?MTREC:, (800) 424-9300 For Chemical Emergency - spill, leak &e, exposure or accident 

. .  

ISECTION i - PRODUCTAND COMPANY IDENTIFICATION 
. . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . .  

.Product Name: INSTAPAK@ COMPONENT "A" 
Chemical Name: ' Polymethylehe Polyphenylisocyqate 
Trade Name:. 
Chemical Family: ' ~ r o m t i c  Isocyinates 
Chemical Formula: . Not Available 

. -  ' Polymeric MDI . 

. [SECTION z - COMPOSXTION i IMFQRMATION ON INGREDLENTS I1 
Hazardous Components: 
Polymeric D i p h e n y h b e  Diisocyanate 
(polymeric MDI or PMDI) 

Contains: 
4,4'-piphenylmethane diisocyanate 

. . (4,4'-MDI; approx. 45%) 

other MDI isomers and oligomers 

CAS No.. 
9016-87-9 

10 1-68-8 ' 

Not Listed 

Wt.% 
100 

OSHA-PEL , 

Not Listed 

0.02 .ppm 
. (Ceiling) 

Not Listed 
. .  

ACGIH-TLV 
'Not Listed 

0.005 ppm 
(TWA) 

Not Listed. 

This product is classified as hazardous under OSHAHazard Communication Standard (29 CFR 1910.1200). 

[SECTION 3 .- HAZARDS IDENTIFICATION k II 

Health Hazards: Irritating to eyes, respiratory system and skin. Repeated inhalation of aerosols at levels above the 
occupational exposkc 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 contaking unreacted MDI. 

Physical Hazards: 'Reacts slowly with water to produce carbon dibxide that may rupture closed containers. This 
reaction accelerdtes at higher temperatures. 

Apoearance: Dark brown liquid. 

Odor: Slightly aromatic (musty). 

- 
Note: Read the entire MSDS for a more thorough evaluation of the hazard information on this product. 
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[SECTION 4 - FIRST AID MEASURES , 1 . *  

Inhalation: Remove patient from further exposure and obtain medical attention. Treatment is symptomatic 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, if 
manifested, may develop immediately, or be delayed for up to several hours. 

Skin Contact: Remove contaminated clothing. Immediately wash affected area thoroughly with soap and water. 
Some organic materials such as corn oil or propylene glycol are effective in demntaminat& MDI from the skii~ 
when applied immediately. Contaminated clothing should be thoroughly cleaned before reuse. If irritation, redness, 
or a burning sensation develops and persists, obtain medical advice. 

Eve Contact: Immediately flush eyes with copious amounts of water for a minimum of 15 minutes, holding lids 
open with fingers. If irritation persists, repeat flushing. Refer individual to a physician for immediate follow-up. 

Ingestion: Do NOT induce vomiting. Provided the patient is conscious, wash mouth out with water then give 1 or 2 
glasses of water to drink. Refer person to medical personnel for immediate. attention. 

Note to Physicians: Symptomatic and supportive therapy as needed. Followiing severe exposure medical follow- 
up should be monitored for at least 48 hours. 

!SECTION 5 - FERJ3 FIGHTING MEASURES 1 
. . .  

Flash Point: 3 90°F (1 99OC) [Pensky-Marteqs Closed Cup] 
Flammable Limits flower): Not available 
Flammable Litnits h~Re;rl: Not available 

Extinnuishincr Media: Water, carbon dioxide (COZ), dry chemical, or appropriate fain. If water is used, large 
qht i t ies  are required. Reaction between water and hot isocyanate may be vigorous. Contain run-off water with 
temporary barriers. 

Fire FighGnn Procedures: As appropriate for surround& xhaterials/e&pment. 

'Fire and Explosion Hazards: Containers may: burst under intense heat. Due to reaction with water, a hazardous 
build-up of pressure could result if contaminated containers are re-sealed. 

' , 

. .  

NFPA Hazard Code: Health: 2 
Flammability: 1 
Reactivity: 4 
Special Hazard: None 

This information is fUmished ,without warranty, expresied or implied, except that it is amrate to the best knowledge of Sealed Air Corporation The data on this 
sheet relates to the specific &al &gnat& herein. Sealed Air Coruoration a ~ u m c s  no l e d  nsnoncihilitrr fnr --I:--- -a_-- a--- .a-*- 
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Sealed Air Corporation 
. .  Emgineered Products Dlvlsion 

(z03)mi-35~ ~ ~ ~ ( r n ~ m t . 3 0 1 8  
10 Old Shohnan Tnpk.. Danbun. CT 06810 

Exuosure Guidelines: Medical supervision of employees who come into contact with respiratory sensitizers is 
recommended. Persons with asthmatic-type conditions, chronic 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 M e r  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. Ifthe material is heated or spilled in a confind area, respiratory protection should be worn. An 
approved air purifying respirator equipped with an organic vapor cartridge and a HEPA (P 100) 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. 

' 

Eve Protection:. Safety glasses with side shields or goggles. 
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Protqztive Clothing: ' Chemical resistant butyl rubber, nitrile rubber, neoprene, or other suitable protective gloves. 

Ventilation: Use local exhaust ventilation ifnecessary to maintain kvek below the PEL.' For guidance on 
, engin&&g controls refer to the ACGIH pubfibation "Industrial Ventilation."' . 

- Other: Eyewash station, safety shower and deactivating solution should be available. Refer to the 
"Recommendations for the Safe Use and Handling of Instap&@ Fom-in-Place Chemicals" bulletin before handling 
Instap&@ chemicals. 

1 SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 11 
Physical State: Liquid 
Color: Dark brown 
Odor: Slightly aromatic (musty) 
Vapor Densitv (Air = 1): 8.5 
Molecular Weight: Approx. 350 
Melting Point: Not established. 

Boilinv Point: 406°F (208°C) 
Vapor Pressure: < l o 5  mm Hg at 25°C (for Polymeric MDI) 
Suecific Gravity: 1.24 at 25OC 
Bulk Density: 10.3 Ibdgal 
% Volatile bv Volume: Nil 
Solubilitv in Water: Not soluble. Reacts slowly to liberate CO, gas. 

I 

1 SECTION io - STABILITY AND REACTIVITY 

Stability: Stable under normal cdnditions. Avoid temperatures above 110°F (43°C) or below 40°F (4OC). 
Polmkization: May occur at elevated temperatures in the presence of moisture, alkalies, tertiary amines and metal 
compounds. . 

Conditicins & Avoid Contact with moisture and other materids that contain active. hydrogen. 
Incompatible Materials: Water, amines, &ong bases and alcohols. The rqction with water is slow at temperatures 
less than 120°F (49OC) but is accelerated at higher temperatures. . 

Hazkdous DecoiDosition 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. 

? '  

' 

I SECTION 11 - TOXICOLOGICAL INFORNATION 11 
PolVmeric MDI: LD,, oral:. >lo000 . .  mgkg (rat) 

LD,, Dermal: ~ 5 0 0 0  mg/kg (rabbit) 
Inhalatioxx . 370 - 490 mg/m3/4 hours (rat) for an aerosol of poymeric MDI 

Primarv Routeh) .of Exposure:. Skin contact from liquid. .Inhalation. However, due to &e low vapor pressure, 
overexposure is not expected under normal cbnditions unless material is heated or ilsed in a poorly ventilated area. 

Inhalation: This product is a respiratory initant and potential respiratory sensitizer. Inhalation of vapor or aerosoi 
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 oflhe throat, tightness of chest and 
difficulty in breathing. The onset of respiratory symptoms may be delayed for several hours after exposure. 

This Information is furnished *out warranty, expressed OT implied, except that it is accurate to &e best knowledge of Sealed Air Corporation The data on this 
sheet relates to the Spec& material designated herein Sealed Air Corporation assumes no lcmf r-&~,it;iv fnriiw nr rpl innr~ 1-n thnrn data 
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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 individual can experience symptoms upon exposure to dust, cold air or 
other irritants. Jn a single evaluation of 3 men occupationally exposed to hlDI and hydrocarbon solvent vapors ~- 

under conditions where adequate ventilation or other safety precautions were not used, neuropsychologic . . . . . . . findings 
were attributed to MDI.. *' . .  

' Skin Cobtact: May cause &tation or raih. Can cause skin discoloration. Repeated and/or prolonged contact may 
result in skin sensitization. Indihduals who have skin sensitization can develop symptoms (e.g., reddening Swelling, 
rash) from contact.&ith liquid or vapors. There is &ted evidence froin IaboratoG tests that skin coxitad may play 
a role in respiratory sensitization. This data reinforces the need to prevent direct skin contact and the importance of 
protective gloves. 

Eve Contact: Liquid can cause eye irritation, tearing, reddening and swelling. Permanent corneal injury is unlikely. 
Exposure to M D I  vapors in excess of 0.02 ppm may cause irritation. 

Innestion: Jzgestion is unlikely. Based on the acute oral LDSO, this product is considered practically non-toxic by 
ingestion. hgestion can-cause irritation and conosive action in the mouth, stomach and digestive tract. 

Chronic Effects: A study was conducted where groups of rats were exposed for 6 hourdday, 5 daysfweek for a 
lifetime to atmospheres of respirable polymeric MDI aerosol either at concentrations of 0,0.2,1, or 6 mg/m3 
(which carresponds to MDI levels equal to the OSHA-PEL, 5 times the OSHA-PEL and 30 times the OSHA-PEL). 
No adverse effects were observed at 0.2 mg/m3 concentrations: At the 1 mg/m3 concentration, minimaI nasal and 
lung irritant effects were seen. Only at the top concentration (6 mg/m3) was there an increased incidence of benign 
tumor of the lung (adenoma) and one malignant tumor (adenocarcinoma). MDI administra tion to rats in this study 
did nd change the distribution and incidence of tumors from those seen in contro1 animals. The increased incidence 
of lung tumors is associated with prolonged respiratory imtation and the concurrent accumulation of yellow 
material in the lung. In the absence of prolonged exposure to high concentrations leading to chronic irritation and 
lung damage, it is highly unlikely that tumor formation will occur. 

Carcinonenicitv: The ingredients of this product (BO. 1%) are not classified as carcinogenic by ACGM or LARC, 
not regulated as carcinogens by OSHA and not listed as carcinogens by NTP. 

Mutagenicity There is no substantial evidence of mutagenic potential. 

Reproductive Effects: No adverse reproductive effects are anticipated. 

Teratonenicitv and Fetotoxicitv: No biith defects were seen in two independent animal (rat) studies. Fetotoxicity 
was observed at doses that were extremely toxic (including lethal) to the mother. The dose that produced this effect 
(1.2 niii) is 6G &CS %&a *h thc 3SFA-PSL. R t ~ t ~ x i c k y  zz C G ~  &serqd zt ~ G S B  Ah. wsis 
toxic. The doses used in these studies were maximal, respirable concentrations well in excess of the defined 
occupational expdsure limits. 

n ~ ~ i i i a G y  

Environmental Fate and Distribution: It is unlikely that significant environmental exposure in the air or water will 
arise, based on consideration of the production and use of the substance. 

- 
T h i s  information is furnished without wamnty, exp+ OT impried, except that it is accurate to the bat howkx~ge of sealed Air corporation. The data on this 
sheet dates to the specit% material designated herein. Sealed Air Corpod0118ss~mrr no legal raponsibility for use or reliance upon these data 

! 
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Persistence and Demadation: Immiscible with water, but Win react with water to produce carbon dioxide, and inert 
and non-biodegradable solids. 

Auuatic Toxicity: . .  
LC50: 

I 
> 1000 mg/l (Zebra. fish) At the high& &el of 1000 rnd, there were no deaths I 

. ECso (24 hour): >100O'mg/l (Dapbqea magna) 
. . .. . ,  EC50: . ' >1.OO.mg/l (E. Coli) . .  . . .. . . 

I SECTION 13 - DISPOSAL CONSIDERATIONS 11 
Incinerate or dispose of in accordance With existing federal, state and local envirunmental wmol regulations. This 
material is not a hazardous waste under RCRA '4.0 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@ Fow-in-Place Chemicals" bulletin for additional information concerning 
disposal ofwastes and empty containers. Chemical waste, regardless of quantityy should &ever be poured into 
drams, sewers or waterways. 

[SECTION 14 - TRANSPORT INFORMATION 

- (+ 

DOT: Single containers less than 5,000 pounds are not regulated. 
IMO: Not regulated. 
ZATMCAO Class: Not regulated. 
ReDortable OuantiQ m0) : 5,000 Ibs. for Methylene diphenyl diisocyanate (4,4'&tDI), 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 RCM, 40 CFR 261, when disposed of in its 
purchased form. 
S , M  302 Extremely Hazardous Substances: None 
SARA 3 1 113 12 Hazard Catenones: Immediate (acute) Health Hazard 

Delayed (chronic) Health Hazard 
SARA 3 13 Listed kedients:  This product contains the following chemicals subject to reporting requirements: 
100% Diisocyanate compounds (Category Code N120). 

\" 

I[ 

- 1 SECTION 16 - OTHER INFORMATION 

Other Re~lat iomLe~slat ion which anplv to this Droduct: Massachus- Right-to-Know, New Jersey Right-to- 
Know, Pennsylvania Right-to-Know @kt.hylene bisphenyl isocyanate (4,4'-MI')I), CAS#lO 1-68-81. 

Section(s) Revised: Section 8 - Exposure Controls/ Personal Protection, Section 11 - To~icological Information, 
Section 16 - Other Momation 

M-3 RW.1/2002 Printed on recycled paper150% secondary materia4minimurn 10% post cohsumer) using vegetable based inks. - 
that it is accurate to the best knowledge of Sealed Air &rporatim The data on this . This i n f o d o n  is furnished without wamnty, elqnessed or implied, 

sheet relates to the specific material designated herein. Sealed Air Corporation =ma, no legal responsibility for usc or reliance upon these daia. ' 
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s 1  . MATERIAL SAFEJY DATA SHEET 

[SECTION 1 - PRODUCT AND COMPANY IDENTIFICATION 

Sealed Air Corwration . 
Englneered Products Division 
(203) 781-3500 FW. (203) 781-3618 . A:.. 10 old ShemanTnpk.. Danbury, CT 08810 . ! .  t '  . . .. .._ . . 
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Issued 112002 

, . .  
EMERGENCY MTMBERS: 

Sealed Air Corporation: (203) 79 1-3500 For emergency and general information 
8:30am-5:0Opm, @astern Tiqe), Monday-Friday 

24 hours 
CHEMTREX: (800) 424-9300 For Chemical Emergency - spill, leak, fire, exposure or accident 

. Product Name: 
. ChemicalName: 

Trade Nanie: 
Chemical P d y :  
Chemical Formula: . . 

INSTAPAK@ RIGID 200 COYONENT "B"' 
Polyurethane Foam Resin 
Poly01 . 
N.A. 
N.A. 

. -  . 

I[ SECTION z - COMPOSITION /'INFORMATION ON INGREDIENTS 1 
Hazardous Comaonents CAS No. wt. % OSHA-PEL ACGIH-TLV 

Am+e Catalyst Proprietary <1 Not Established Not Established 
I 

Gly4erh (mist) 56-81-5 5 1.2 15 mdm3 (TWA) 
Total dust 

5 mdm3 (TWA) 
Respirable fraction 

10 mg/m3 (TWA) 

This product is classified as hazardous under OSHAHazard Communication'Standard (29 CFR 1910.1200). 

I SECTION 3 - HAZARDS IDENTIFICATION 

EWERGENCY OVERKi..W 
Health Hazards: Irritating to eyes and .skin. Inhalation may result in imtation. 
Physical Hazards: No immediate hazard. 
Appearance: Clear, straw. 
Odor: Slightambe. , 

, .  

Note: Read theentire MSDS for a more thorough evaluation of the hazard information on this product. . 

I SECTION 4 - FIRST AID MEASURES . 1 
Inhalation: Remove patient from further exposure and obtain medical attention. Administer owgen ifnecessaq. 
Skin Contact: Wash area thoroughly with soap and water. Launder contaminated clothing before reuse. 
Eve 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 attention. 

Note t o  Physicians: Symptomatic and supportive care as needed. 

..- -, 
.A: , -, . 

"-iE - 
This iaformation is fivnished without wammty, expressed or implied, mpt that it is accurate to the best knowledge of Sealed Air Corporatioa The data on this 
sheet relates to the specific material desigaated, Sealed Air Corporation assumes no legal respolmbility for use or reliance upon these data 
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Flash Point: Product as supplied does not have a flash point. Ipensky-Martens Closed Cup] 
Flammable limits (lower): Not applicable. 
Flammable limits (upper): Nut applicable. 

Extinguishing Media: Carbon dioxide (COZ), chemical foam, dry chemical, water spray. 

Fire Finhtinp Procedures: As appropriate for surrounding materialdequipment. 

Fire and Explosion Hazards: Containers may burst under intense heat. 

Fire Fighting Protective Equipment: Firefighters must wear self-contained breathing apparatus to protect against 
toxic and irritating vapors; full protective clothing should also be worn. 

9 

( 

NFPA Hazard Code: Health: 2 
Flammability:. 1 

Special Hazard None 
Reactivity 0 .  

I 

IISECTION 6 - ACCIDENTAL RELEASE MEASURES I ,": 
Evacuate area surrounding the spill and prevent further leakage, spillage or entry into drains. Eye and skin 
protection should be worn during spill cleanup and ventilation &tained. Contain and cover spill with loose 
absorbent (earth, sand, sawdust or other absorbent material) or absorbent pillows, pads or socks. Collect 'absorbed 
material in open containers or plastic bags. Dispose of spilled m a t e d  properly. 

i 

I SECTION 7 - HANDLING AND STORAGE 

HMIS Hazard Code: Health 2 
Flammabhty 0 
Reactivity 0 

B (Personal Protective Equipment) (B- safety glasses and gloves) PPE 
- .  
L .. 

This information is linnished witbout w m i y ,  expressed or implied, except that it is accurate to the best knowledge o f  Scaled Air corpol.ation The data on this 
sheet relates to the @c material designated. Sealed Air corporation assumes no IegaI responsibility for use m reliance uponthese data. 
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Sealed Air Corporatidn 
Engineered Products Division . 
10 Old Sherman Tnpt. DanbuQ, CT 06B10 
(203) 701-3500 FU(:(203) 701-3618 . 

SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION (continued) I 
Respiratorv Protection: The use of respiratory protection sho@d not be needed under normal use and handling 
conditions. Ifprotection is chosen, an air purifjdng respirator, equipped with organic vapor cartridges, is 
appropriate. 

I 

Eye Protection: Sdety glasses with side shields or goggles. 

Protective Clothing Chemical resistant butyl rubber, nitrile rubber, neoprene, or other suitable protective gloves. 

Ventilation: Good general ventilation. For guidance on engineering controls refer to the ACGM publication 
''Industrial Ventilation." - .  . .  - 
Other: Eyewash station and safety shower should be available. Refer to the "Recommendations for the Safe Use 
and Handling of Instap&@ Foam-in-Place Chemicals" bulletin before hmdlmg Instap&@' chemicals. 

Phvsical State: Liquid ' Boilinn Point: 5201°F (94OC) 
v Color:' clear, straw ' 

Odor: Slightamine 
.Vripor Density (Air = 1): >'1 
Molecular Weight: Not applicable 
Melting Point: 10°F (- 12OC) 

Vapor Pressure: Not established (low) 
Specific Gravity 1.07 at 25OC 
Bulk Density: 8.9 lbs/gal 
% Volatile bv Volume: Nil 

' Solubiliv in Water: Soluble 

I 

I SECTION io - STABILITY AND REACTIVITY 1 
Stabilitv:. Stable. 

Polymerization: Will not occur. 

Conditions to Avoid: None. 

Incompatible Materials: Contact with isocyanates, unless mixed at the proper ratio, should not occur. 

Hazardous Decomposition Products: By f i e  or extreme heat, oxides of carbon and nitrogen. 

Toxicity Data: LDso Oral: Not Established 
LDSO Dermal: NotEstablished . 
LCSO Malation: Not Established 

Primaq Routeh) of Exposure: Skin contact from liquid. Inhalation. However, overexposure is not expected 
under normal conditions. 

- 
This infomation is furnished without wamdy, expressed or implied, except that it is accurate to the best knowledge of Scaled Air Corporation. The. data on this 
sheet relates to the specific material designated Sealed Air Corpxtion ~ssumes no legal responsibiiity for use or reliance upon these data 



.. .;.'<;,#:,:;, ! . ::... ' . .  , , : . , ,  1 . .  

, ..... 
1. .. . - 

Sealed Air Corporation . .  
. .  
.. . . .. Engineered Products division 

. ' 10 Old Shem.an Tnpk.. Oanhury. CT PB810 
pm) 781-3500 Fax: (2m) 7ei:3618 

5 9 2 9  
RIG200-B 
Page 4 of 5 
Issued 1/2002 

. .  . 
. . 

' I SECTION 11 - TOXICOLOGICAL INF'ORMATION (continued) 11 . .  . ,. . . .. . : .  
Inhalation: Vapors may be irritating if hot. 

Skin Contact: Repeated contact may be irritating. 

Eve Contact: Can. cause eye irritation. Permanent comeal injury is unlikely. 

Innestion: Ingestion is unlikely. Large quantities could cause irritation of mouth and stomach. 

Chronic.Effects: No applicable data. . 

.. . . .  
. .  . . ... 

s .  . .  ' 

. .  

Carcinopenicin: The ingredients of this product (>O. 1%) are not classified as carcinogenic by ACGIH or IARC, - 
not regulated as carcinogens by OSHA, and not listed as carcinogens by NTP. 

Mutagenicitv: No applicable data. 

Reproductive Effects: No applicable data. 

Teratogenicitv and Fetotoxicitv: No applicable data. 

I SECTION 12 - ECOLOGICAL INFORMATION 

!No applicable data for this section. 

[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 discarded in its purchased form. Also see 
l'RecOmmendations for the Safe Use and Handling of Instap&@ Foam-in-Place Chemicals" bulletin for additional 
information concerning disposal of wastes and empty containers. Chemical waste, regardless of quantity, should 
never be poured into drains, sewers or waternays. 

I1 

II 

&I 
DOT: Not regulated. 

- IMO: Not regulated. 

IATMCAO Class: Not regulated. 

Reportable Ouantitv m0, : Not applicable. 

- 
This informaon is furnished without warranty, expressed or hpfied, except that it is accude to the best knowledge ofsealed Air CorporatiOn. The data on th~s 
shee+ztestothespecifccmataialdesignrded SealedAirCorparationasnunesnolegalrespoasibilityf~use orrelianceuponthesedata 
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Sealed Air Corporation ' 

Engineered Products Dlvision 
10 Old Sherman Tnpk.. Oanbury, CT 08810 
(203) 781-35CO (203) 791-3818 

TSCA Status: All ingredients are listed or are not required to be listed. 

CERCLA Statusf Diskded product is not a hazardous waste uqaer:RCRA, 40 CFR 261, when disposed of is its 
purchased form. . 

SARA 302 Extremely Hazardous Substances: None. 

SARA 3 1 113 . .  12 Hazard Categories: Immediate (acute) Heal& Hazard. 
. .  

SARA 3 13 Listed Inmedient(s!:. None. . .  - . 

Oth&.Remdations/Lecsislation which aDplv to this Droduct: Pennsjrlvania.Right-to-Know (1,2,3,~Propanetriol, CAS 
No. 56-81-5). Substances used to manufacture this product do not require listing under California, Massachusetts 
and New lersey state regulatim.. . 

Section(s) Revised: Section 8 - Exposure'Coxitrols / Personal Proteciion,. Section 16 Other Information. 

Printed on recycled paper (50% secondary mataial, minimum 10% post consumer) using vegetable based inks. M-55 Rev. 10002 

This infondon is furnished without -, expressed or implied, except that it is Bccurate to the best knowledge ofsealed Air carporation. The data on this 
sheet relats to the specific material designated Sealed Air Corporation assumes no legal respoosibility for w or+k~w upon these data 

- 



Ctyysblllno Silea (CtlslstabaIb)" I 



TARGET ORGANS : Lungs. . ROUTE OF ENTRY : lnhrlatton (Chronk) 

EFFECTS OF ACUTE EXPOSURE TO PRODUCT: up'& respintoy lrjtrnt. sltry cause coughing or ~lmat iriitaion 

EFFECTS OF CHRONIC EXWSURE TO PRORUCT: 
Inhabuoc\.of cqslalllne rilka dust In oxcass d tho 6rorhold h i t  Value (nY rocommended by the &nerlan Confaonce of .Bovemmental~krdushaI' 

Kygleiiists (ACGIHJ oc in excess dthe,Pemlssibfe Exposure Limit (PEL) =Wished by OSHA bveran extended number of yaus may cam sj~ieoth, a progmssive 
' romcrtfmes faUl lunp disease. Although S I l l ~ s i S  b a m n ~ n c ~ m u 9  lung dlsepei D 1992 Study conducted by the Untranily of IEhshlngtan on certab dlatomite 
u+grken. and a 1996 fdfow-up to Dlo qtudy, tndkam that expoiurn to high conernmtknu duyatalllne silica Lor many yhan'may Incm-the potpml fisk of 

4avelogtnglang anew. The 19% follqwvp study conU~uts to ruppon ths Rndlrigs d the 1392sbxJy In that for h o  &en hhbd c h i l w m ,  lncfeasa In lung 
cancer mctalii IWI w s  found. CPnsequenOy. mrlnfalnancs of wttafllne sUka dud concqtmlons at arbelow lwels rpocffied by a&upat?onat.smxlmi~ retting 
agencies will minimho, if not ellminatq any p0centl;ll exce88 dak d NMRD ot lung canw.. . .  

I' . 

i . .  

. j  
SEkTiON 1X - PEPARATION DATE OF M.S.D.S.. . 

PREPARED BY: Patrick T. WM, Jr. TmE Dl&w i Government A M ?  . .  
I 

(702) 320.7650 DATE Novcmbeii, 1997 . .  
? . .  

. .  - . .r. 
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RpjeNUmber 

IntanalDittribM.im . .  

. .  Putting Technology To Work 

' S. Schmucker ' 

 ate October 4, 1996 

TO M. Pascud, Fluor Daniel . 

F C O ~  a 3, Eide, BCLDP 

8ubjed PROMJCT PREDETE-ATION 

Mandy, . 

PbUe do a predetenmination report on the enclos'ed'two Rust-Oleum Corporation' MSDS's. The 
two products are: 

1. Epoxy resin-waterbase 75097 
2. Polyamine resin-waterbase 75083 

These products wodd be used to coat for contamination control, a cantroiled @ea floor at the 
West JefFerson fiicility. The Waste Certification System ID# is 100-00, i01-00. 

Ifyou have any questions, please contact me at (614)424-3785 or Steve S c b c k e r  at 
(614)424-33 14. 

BCLDP 
Mbagr, Waste Management and Transportation 

. J  Y 
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SANCHEM, INC, 
l6qO SOUTH CANAL S T R E a  CHICAGO, 'ILLINOIS 60618-1.199 TELEPHONE 31m33-6111 

.FAX' # 31 2-733-7432 - 

BARTLETT STRIPCOAT TLC FREE 

. A  

Total Sulfur: 
Total Chloride: 
TotalFlouride: . 

Total H e a e  Metals: 

The Heavy MetaIs by Metal Were: 
Lead: 

Mercury: ~ 

Zinc: 
'Tin: 
Cadmiiim: 
Copp.er: 
Total Bromine: 
Total. Iodine: ' . .  

Nitrite: . ' 

Nitrate: 
. 'Indium: 

. .  

. .  

Silver: 
. Arsenic: 

Bismuth: 
Gallium: 

. Antimony: . . .  
Phosphorus . 

28.2 
3.0 
4 .o 
36.0 

. .  
. .  . 

. .  

< 1.0 
1.0 . ppb 
30.2 . 

< 1.0 
< 1.0 
< 2.8 
< 1.0 
< 3?0 
< 5.0 

< 5.0 

.:, l,o 
< 1.0 
< 1.0 ' 

< '1.0 
< 1.0 
< 1.0 . . 

160 

Concentration inppmunless bqerwise noted . 
, 

- 

"Trust Us For Anti-Rusl" 
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TLC S.TRIPCOAT. FREE 
Certificate of Conformance - 

CUSTOMER PURCHASE ORDER NO. 138878 

, . .  Customer Name: BAtelle Memorial Inst. 
'1425 P la ins  C i t y  

Address : 

1 32 x 5gal TLC Fred . 

; 2 * '  

3 '  

I '  . .  I I 

I .  I I 
. .  . .  

. .  

_j 
The items' listed herein confo'rm to Sanchem Inc. product 

formulations and product process specifications. The items in t h i s  shipment' are in' strict compliance with your purchase order 
listed 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 w i t h  the Bartlett Services, Inc'. Quality Assurance 
Program. 

. 

Revision 2' - 

s- 
Sanchem, Inc. Representative 



Unusual Fire and Explosion Hazards 
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Un~lable, . . Candilians Lo Avoid 

Stable 
. .  

X Strong Acids 

Hazardous 
PolymerizaUan 

- 
May Occy 

Will Nat Occur 

Condillons to Avoid * 

X.  
1 

Signs anif SyMptorns of Exposura , May. Casue .Minor S k i n  I r r i t a t i o n  

VentiJatfun 

Medical Cclnditions - 
- Generally Aggravated by Exposw  one known 

N/A - 
'N/ A . .  . . .  

LcdE~bust , Special 

M F h a t j d  (Gmmad] . Other 
Eequi red  
Required 

- -' 
k. jency and Fim Aid Procedures I 

.. ' ,  Wash N i t h  Soap G Water 

Section VI1 - Precautions for Safe Handling and Use 
Steps lo Be Taken in Case Material Is Released QC Spilled 

. .  Proteaiw Gloves 
Vinyl  o r  Rubber  

- Absorb With S t r o w  Abosrbiw Material  E SCOOP Up 

Eye Proteqon 
Goggles  

. s tore  .in 'Sealed Drums 
WW6'  tYisposal Method 

San i t a ry  Land F i l l  '. 
Precautians to Be Taken in Handling and Slaring 

Do. Not Freeze , 
Other Precautions > 

None 
Section VIII - Control' Measures 
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