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LICENSEE NAME AND ADDRESS UCENSE NUMBER DOCKET NUMBER

Conopco, Inc. 294030442 03045233
d/Wba Unilever Research and Development - Edgewater UCENSE EXPIRATION DATE

45 River Road
Edgewater, NJ 07020 02128/2006

A. LICENSE STATUS (Check the appropriate box)
E This license has expired. [i This license has not yet expired; please terminate it.

B. DISPOSAL OF RADIOACTIVE MATERIAL
(Check the appropriate boxes and complete as necessary. If additional space Is needed, provide attachments)
The licensee, or any Individual executing this certificate on behalf of the licensee, certifies that:

[] 1. No radioactive materials have ever been procured or possessed by the licensee under this license.

[ 2. Al activites authorized by this license have ceased, and all radioactive materials procured and/or possessed by the licensee
under this license number cited above have been disposed of In the following manner.

[v Fa. Transfer of radioactive materials to the licensee listed below:
Radioactive materials were transferred to the following licensees: (1) Conopco. Inc.. dlb/a Unilever HPC-NA In Trumbull, CT; (2) Agilent Technologies, Inc.
In Wimingtn. DE: and (3) NRD. LLC In Grand Island. NY. For additional details see Altachment 1.

b. Disposal of radioactive materials:

E 1. Directly by the licensee:

El 2. By licensed disposal site: mCD

Fii 3. By waste contractor:
The final shipment of radioactive waste was transferred to Onyx Environmental Services on April 26 2005. This shipment was Wt to 2
locations: (1) Alaron Corporation In Wampum, PA. and (2) Perma-Fix of Florida. Inc. Foradditional details, see Attachment 1.

] C. All radioactive materials have been removed such that any remaining residual radioactivity Is within the limits of 10 CFR
Part 20, Subpart E. and Is ALARA.

C. SURVEYS PERFORMED AND REPORTED

1. A radiation survey was conducted by the licensee. The survey confirms:

E a. the absence of licensed radioactive materials

FJj b. that any remaining residual radioactivity Is within the limits of 10 CFR 2q Subpart E, and Is ALARA.

E]2. A copy of the radiation survey results:

W] a. is attached; or E b. is not attached (Provide explanation); o~J c. was forwarded to NRC on:_ _ _ _ _

E 3. A radiation survey is not required as only sealed sources were ever possessed under this license, and

E a. The results of the latest leak test are attached; and/or El b. No leaking sources have ever been identified.

The person to be contacted regarding the Information provided on this form:
NA"E TITLE TELEPHONE Snhode Ard Code) EVAIL ADDRESS

Dennis M. Quinn Radiation Safety Officer (845) 223-1960 dqdx~aol.com
&R an fmtire cEsspoene regarding Wts kn" to:

Scott Spoeri. Sr. Attorney, Unilever United States. Inc.. 700 Sylvan Ave.. Englewood Cliffs. NJ 07362

C. CERTIFYING OFFICIAL
I CERTIFY UNDER PENALTY OF PERJURY THAT THE FOREGOING S TRUE AND CORRECT

PRINTED NAME AND TITLE SIGNATURE MDATE M /
Anthony K Mills, VP Skin rDevelopmentt IS DAT 23

WARNING: FALSE STATEMENTS IN THIS CERTIFICATE MAY BE SUBJECT TO CIL AND/OR CRIMINAL PENALTIES. NRC REGULATIONS-REQUIRE THAT
SUBMISSIONS TO THE NRC BE COMPLETE AND ACCURATE IN ALL MATERIAL RESPECT. 118 U.S.C. SECTION 1001 MAKES IT A CRIMINAL OFFENSE TO MAKE A
WILLFULLY FALSE STATEMENT OR REPRESENTATION TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDICTION.
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Attachment 1 to NRC Form 314
License No. 29-00304-02 Docket No. 030-05233

Additional Information for Item B.2.a:
(1) Transfer of radioactive materials in the form of potentially contaminated

equipment and small quantities (less than 10 millicuries total C-14 and H-3) of
radioactive research materials as follows:
* Date: April 4-5, 2005
* Recipient: Conopco Inc., d/b/a Unilever Home and Personal Care -North

America, 40 Merritt Blvd., Trumbull, CT 06611.
* Contact Name: Dr. John Bajor, 40 Merritt Blvd., Trumbull, CT 06611, phone:

203-381-5726
* NRC License No. 29-30984-01

(2) Transfer two 15-mCi Ni-63 sources back to the vendor:
A. Serial No. KI 165, 15 mCi Ni-63, date of source production: April 1995
B. Serial No. S10664, 15 mCi Ni-63, date of source production: April 1988
* Date of transfer to vendor: April 21, 2005 (received 4/22/05)
* Recipient: Agilent Technologies, Inc., 2850 Centerville Rd., Wilmington, DE

19808-1610.
* Contact Name: Todd White, 2850 Centerville Rd., Wilmington, DE 19808-

1610, phone: 305-633-8469
* NRC License No. 074-28762-01

(3) Transfer two Polonium static eliminators back to the vendor:
* Sources were not part of License 29-00304-02, and were the following models

and quantities:
* IC200: 200 uCi Po-210
* 2U500: 500 uCi Po-210

* Date: April 21,2005
* Recipient: NRD, LLC, 2937 Alt Blvd., Grand Island, NY 14072
* Contact Name: Jessica Dellario, 2937 Alt Blvd., Grand Island, NY 14072,

phone: 716) 773-7634
* NY State Department of Labor Radioactive Materials License: 1391-1811

Additional Information for Item B.2.b:
The final shipment of radioactive waste from Unilever Research and Development -
Edgewater was made on 4/26/05 via Onyx Environmental Services, I Eden Lane,
Flanders, NJ 07836; phone: (973) 691-3900.

Five 55-gallon drums of dry active waste were sent to Alaron Corporation, 2138 State
Route 18, Wampum, PA 16157; phone: 724-535-5777.

This same shipment included one 55-gallon drum of liquid scintillation vials (H-3 and C-
14 with less than 0.05 uCitIram) via Onyx Environmental Services to Perma-Fix of
Florida, Inc., 1940 NW 67 Place, Gainesville, FL 32653; phone: 352-373-6066.



FedEx Shipment 790493774978 Delivered

Subject FedEx Shipment 790493774978 Delivered
Date: 42212005, 9:16 AM
From: Notificationsofedex.com

To: dqdxcaol.com

Our records indicate that the following shipment has been delivered:

Tracking number: 790493774978
Reference: Unilever ECDs
Ship (P/U) date: Apr 21, 2005
Delivery date: Apr 22, 2005 09:00 AM
Signed for by: J.BUSH
Service type: FedEx Priority Overnight
Packaging type: Your Packaging
Number of pieces: 1
Weight: 2.0 LB

Shipper Information Recipient Information
Dennis Quinn Todd White
DAQ, Inc. Agilent Technologies
3 Shadow Lane Attn: ECD Lab
Hopewell Junction 2850 Centerville Road
NY Wilmington
US DE
12533 Us

19808

Special handling/Services
Deliver Weekday

Please do not respond to this message. This email was sent from an unattended
mailbox. This report was generated at approximately 8:16 AM CDT on 04/22/2005.

For questions about FedEx Express, please call us at 1.800.Go.FedEx.

All weights are estimated.

To track the status of this shipment online, please use the following:
http://wvw.fedex.com/Trackingtracknumbers-790493774978&action-track&language-english&cntrv code-us&clienttvpe-ivpodalr

Thank you for your business.

51572005 10:11 PM
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Express
05105/2005

FedEx Express
Customer Support Trace
3875 Airways Boulevard
Module H, 4th Floor
Memphis, TN 38116

U.S. Mail: PO Box 727
Memphis. TN 38194-4643

Telephone: 901-369-3600

Dear Customer:

Here is the proof of delivery for the shipment with tracking number 790493774978. Our records reflect the
following information.

Delivery Information:

Signed for by: J.BUSH

I ;.II
!-;,id-,, <*-S.,w; S

Delivery Date: Apr 22, 2005 09:00

Shipping Information:

Tracking number: 790493774978 Ship Date: Apr 21, 2005
Weight: 2.0 lbs.

If you are the shipper, recipient, or third-party payor for this shipment and require additional
Signature Proof of Delivery information, please log-in using your MyFedEx login ID.
Recipient:
Wilmington, DE US

Shipper:
Hopewell Junction, NY US

Reference: Unilever ECDs

Thank you for choosing FedEx Express. We look forward to working with you in the future.

FedEx Worldwide Customer Service
1-800-Go-FedEx®

http :Hx/vevx .fedcx .corn/Spod?ascendhcader= I &clicnttypc=ivpodalrt&show custom form=&cntryc... 5/5/2005



FedEx Shipment 792900975122 Delivered

Subject: FedEx Shipment 792900975122 Delivered
Date:4/22005. 9:07 AM

From: Notificationstfedex.com
To: dqdx§Daol.com

Our records indicate that the following shipment has been delivered:

Tracking number: 792900975122
Reference: Unilever static return
Ship (P/U) date: Apr 21, 2005
Delivery date: Apr 22, 2005 09:05 AM
Signed for by: T.DICKINSON
Service type: FedEx Priority Overnight
Packaging type: Your Packaging
Number of pieces: 1
Weight: 2.0 LB

Shipper Information Recipient Information
Dennis Quinn Staticmaster Returns
DAQ, Inc. NRD, LLC
3 Shadow Lane 2937 Alt Blvd.
Hopewell Junction Grand Island
NY NY
US US
12533 14072

Special handling/Services
Deliver Weekday

Please do not respond to this message. This email was sent from an unattended
mailbox. This report was generated at approximately 8:07 AM CDT on 04/22/2005.

For questions about FedEx Express, please call us at 1.800.Go.FedEx.

All weights are estimated.

To track the status of this shipment online, please use the following:
http://www.fedex.com/Tracking?tracknumbers-792900975122&action-track&languaqe-english&cntry code-us&clienttype-ivpodalr

Thank you for your business.

5/5/2005 10:10 PM



Page I of I

Express
0510512005

FedEx Express
Customer Support Trace
3875 Airways Boulevard
Module H. 4th Floor
Memphis, TN 38116

U.S. Mail: PO Box 727
Memphis, TN 38194-4643

Telephone: 901-369-3600

Dear Customer:

Here is the proof of delivery for the shipment with tracking number 792900975122. Our records reflect the
following information.

Delivery Information:

Signed for by: T.DICKINSON

Delivery Date: Apr 22, 2005 09:05

Shipping Information:

Tracking number: 792900975122 Ship Date: Apr 21, 2005
Weight: 2.0 lbs.

If you are the shipper, recipient, or third-party payor for this shipment and require additional
Signature Proof of Delivery information, please tog-in using your My.EedEx login ID.
Recipient:
Grand Island , NY US

Shipper:
Hopewell Junction, NY US

Reference: Unilever static return

Thank you for choosing FedEx Express. We look forward to working with you in the future.

FedEx Worldwide Customer Service
1-800-Go-FedEx®

http://wxvwv.fedcx.corn/Spod?asccndlicader-I&clicnttypc=ivpodalrt&showvcustomform=&cntryc... 5/5/2005



CoPhysics Corporation
1242 Route 208

Monroe, NY 10950
Tel: 845-7834402 Fax: 845-783-7191

www.cophysics.com

RADIOANALYTICAL RESULTS

Client: DAQ, Inc.
Attn: Dennis Quinn
3 Shadow Lane
Hopewell Junction, NY 12533

Lab# 468
Project: Unilever
Type: Wipe Tests
Date Collected:
Date Analyzed:
Report Date:

3/21/05
3/23/05

3/25/2005

SAMPLE DESCRIPTION

1 Leak Test #10
Ni-63 S#10664 Room 3-811

MDA

Gross Beta
(dpm/wipe)

4 + 3

9 dpm

Method: pulse shape, liquid scintillation counting
Instrument: Wallac Model 1415 LSC, Serial #4150043
Uncertainties are 1-sigma counting and quench correction errors.
MDA - Minimum Detectable Activity
Standards are traceable to the National Institute of Standards and Technology.
Radioactive Materials License: NYS 2691-3949, expires 7/31/07.

e /&a07t
Theodore E. Rahon, Ph.D., CHP
President

Page 1 of 1



DAQ Inc.
Health and Safety Consultants

RADioLoGIcAL * ENVIRONMENTAL * OCCUPATIONAL

March 21, 2005

Byron Cotter
Unilever Research and Development- Edgewater
45 River Road
Edgewater, New Jersey 07020-1074

Dear Dr. Cotter:

Enclosed is the report detailing the results of the monthly radiological survey
performed by DAQ, Inc. at the Unilever Research and Development Edgewater
(URDE) facility on February 14, 2005. This survey was performed using the
guidelines of the existing URDE Radioisotope Operations Manual (January
2003). This survey will likely be the last monthly survey prior to cleanout of the
labs and the subsequent Final Status Survey for decommissioning.

The sealed source leak check was performed on the Ni-63 source in the gas
chromatograph in room 1-421. Results indicated no leakage.

If you have any questions or require further information, please contact me at
(845) 223-1960 (office), (845) 519-7321 (mobile), or email at dqdx@aol.com.

Sincerely,

Dennis Quinn, CHP
Radiation Safety Officer
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DAQ, INC.

I. Introduction

DAQ, Inc. has prepared this report for Unilever Research and Development,
Edgewater (URDE) to summarize the results of the monthly radiation safety
surveys performed in the radioactive materials use areas at the facility. The
purpose of the survey was to identify and define the extent of fixed and
removable radioactive contamination and to review radiological compliance
items.

Surveys Performed By: Dennis Quinn Date: 2/14/05

LSC Analyses By: CoPhysics Corporation Date: 2/15/05

II. Survey Instrumentation

Table 2-1: Routine Monthly Survey Instrumentation

Instrument Detector Type Use Serial # Calibration
______ _____ D ate

Ludlum Ludlum Direct measurement for Meter-145244
Model 3 Survey Model 44-9, beta and gamma Probe PR 10/6104

Meter 15 cm2 GM probe radiation 150355

Liquid Scint. Photomultiplier Liquid scintillation Efficiency
Analyzer, Wallac Tube counting of smears for 4150043 determined at

model1415 Method: Pulse identification of tm fue
modl 115Shape 1removable contamination tieofue

Table 2-2: Instrumentation Minimum Detectable Activity
Instrument Serial # Minimum Detectable Activity

Ludlum Model 3 Meter-145244
Survey Meter wI Probe PR Approx. 1200 dpm per probe area for C-14

44-9, 15 cm2 GM probe 150355
Gross Beta: 9 dpmlsample
Tritium: 5 dpm/sample

Liquid Scintillation Analyzer, Bsd Carbon-14: 2 dpm/sample
Wallac 4150043 Based on the above MDAs, the survey results will

Model 1415 be reported with numerical values if they exceed thecritical level, or 0.5 MDA. For example, H-3 will be
reported if it is 3 dpm or higher; or else it will be

reported as Not Detectable (ND).

Unilever Research and Development, Edgewater
Monthly Survey Report

Page 2 of 5



DAQ, INC.

Ill. Survey Methodology

The URDE Radioisotope Users Manual (January 2003) defines 200
disintegrations per minute (dpm) per sample of removable activity, and 4 times
background for fixed activity, as levels above which decontamination is
necessary.

As an example, direct radiation readings were obtained by passing the probe of
the Ludlum Model 3 (Ludlum probe model 44-9) over the surfaces in the
laboratory at a height of approximately 1 cm. The background for this survey
was approximately 50 counts per minute (cpm); so direct readings that were
elevated above 200 cpm (above 4 times background) would indicate areas
requiring decontamination.

Removable radioactive contamination surveys consisted of smear samples taken
by wiping approximately 100 cm2 of surface area with an absorbent material at
representative areas in the laboratories, as indicated on the attached survey
forms. Smears were analyzed by liquid scintillation counting using standards
traceable to the National Institute of Standards and Technology.

IV. Sealed Source Leak Test Methodology:
URDE currently possesses two sealed sources with different frequencies for leak
tests. Both are electron capture detectors containing 15 mCi of Ni-63. One
source has been removed and is currently in storage in 03-811 awaiting return to
the vendor for reclamation or disposal. The leak test for the source in room 03-
811 is not required at this time (10 year requirement when in storage). The other
is in use and is located in building 01 room 421 contained in the HP Series II
3890 gas chromatograph SIN K1165 dated 4/95.

The electron capture detector was checked for leakage by performing a wipe
test. Two smears were wiped around the detector cell and analyzed by liquid
scintillation. The leak test must have the ability to detect 0.005 pCi (11,100
dpm).

Liquid scintillation detection is energy dependent and is appropriate for low
energy beta emitting isotopes. Ni-63 emits a beta spectrum with maximum beta
energy of approximately 0.066 MeV. The current liquid scintillation data is
reported in gross beta, H3, and C14 regions of interest. The C-14 and gross
beta regions of interest are used to quantify the Ni-63 activity on a wipe.

V. Sealed Source Leak Test Results:
The results indicate a maximum of 8 dpm of gross beta activity, and a maximum
of 3 dpm in the C-14 range. These results indicate that the source is not leaking.

Unilever Research and Development, Edgewater Page 3 of 5
Monthly Survey Report



DAQ, INC.

VI. Survey Results

A. Significant Removable Activity (>2000 dpm/sample):

No areas identified.

B. Removable Activity > 200 dpm/sample (URDE guideline):

No areas identified.

C. Direct Radiation Levels > 200 cpm (URDE guideline of 4 times
background):

In room 05-108, the area previously identified at several thousand cpm
was covered with radioactive material tape and is reading near
backgrounds levels (50-100 cpm). It is expected that the fixed activity
remains under the tape.

Existing fixed contamination areas are present in room 05-136, one
location in 05-135, and one location (now covered over) in 05-108. The
previous location in room 05-124A is now within the standard of 4 times
background.

VII. Summary of Compliance Item Review

A review of compliance items, according to in the URDE Radioactive Materials
License and Operations Manual, was performed in each area surveyed. Results
of this review are indicated below and are detailed on the survey forms attached.

The administration and the personnel involved in the URDE radiation safety
program have corrected deficiencies identified during previous monthly audits
and continue to make efforts to correct newly identified deficiencies.

Room 05-108
One area of fixed activity previously identified on the floor (-9000 cpm) had
been covered with radioactive caution tape. The current reading (above the
tape) is background.

Room 05-124
* Room is in the process of being cleaned up.

Room 05-124A
* The location that was above 4 times background on the floor under the hood

is now approximately background.

Unilever Research and Development, Edgewater Page 4 of 5
Monthly Survey Report



DAQ, INC.

Room 05-124C
* No comments

Room 05-128
* The last experimentation with radioactive material has recently been

completed.

Room 05-135
* There has been a cleanup in this room, and no more radioactive material

experiments are taking place in this lab. There are potentially radioactively
contaminated instruments and P-32 shields on the benchtops. There is a
group of small vials, boxes, and other containers on the bench for the RSO to
evaluate for disposal.

Room 05-136
* No comments

Room 03-811
* There are currently thirteen (13) drums of waste in the room, along with a

bagged filter and prefilter from room 5-108. One tray with 2 vials and 2 jugs
of uranyl acetate is in the room. There is a waste shipment planned for 2-23-
05, and some of this material will be removed at that time.

VIII. Follow-up Action Recommendations:

Based on this survey, these follow-up actions are recommended:

* In preparation for closing down of the site, the types of cleanups being
performed in rooms 5-135 and 5-108 should be continued.

* The in-storage Ni-63 source in 3-811 should be sent back to the manufacturer

* Care should be taken with the Gas Chromatograph in Room 1-421 (HP 5890
Series II) to ensure that the source is properly accounted for and transported
to Trumbull.

Unilever Research and Development, Edgewater Page 5 of 5
Monthly Survey Report
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May 10, 2005

Dennis Quinn, CHP
Radiation Safety Officer
3 Shadow Lane
Hopewell Junction, NY 12533

Dear Dennis,

This letter is to confirm that on the week of April 4, 2005 all labeled radioactive
equipment and isotopes were successfully transported from Edgewater, NJ to
Trumbull, CT without incident. We received the materials under our NRC
License Number 29-30984-01.

Thank you,

John

John Bajor, Ph.D.
Lead Scientist
Skin Global Innovation Center
Unilever Research and Development
40 Merritt Blvd. North
Trumbull, CT 06611



Re: Confirmation of waste shipment arrival

Subject Re: Confirmation of waste shipment arrival
Date: 5/6/2005, 6:24 AM
From: ImkelIy~onvxes com

To: dqdx(saol com

Hi Dennis,
The truck made it's deliveries as scheduled with no issues.

The signed NRC manifest from Alaron will be routed through Onyx Flanders
(it should come through next week) we will then forward that onto Unilever
(I can copy you as you mentioned).

The hazardous waste manifest and NRC manifest will be mailed directly to
Unilever from Perma-Fix within 15 days of the shipment arrival at their
facility.

I will be on vacation next week just as a heads up, but the information
should be available upon my return. Have a great week.
Lauren

'Dennis
Quinn'

<dqdx~aol.com> To: "Lauren Kelly"
<lmkelly~onyxes.com>

cc:
05/05/2005 10:47 Subject: Confirmation of waste shipment

arrival

PM
Please respond

to

dqdx

Lauren,
As I'm going through the checklist of things the NRC needs to close out the
License at Unilever in Edgewater, I see that they need some kind of written
confirmation that the rad materials sent (on the last shipment of 4-26-05)
were in fact received at Alaron and Perma-Fix.

Does the waste processor send back anything to you? and if yes, please fax
it to me at 845-223-1099. If not, please let me know, and I'll give them a
call. If you have any contact names for me, I'd appreciate it.
Thanks,
Dennis

Dennis Quinn
DAQ, Inc.
dqdxlaol.com
office: 845-223-1960
fax: 845-223-1099

,.......................................................................

Privileged/Confidential Information may be contained in this message.
If you are not the addressee indicated in this message (or responsible
for delivery of the message to such person), please do not copy or
deliver this message to anyone. Rather, we would ask that you (l)
please notify the sender by replying to this transmission and
(2) please delete this message and any copy of it (in any form)
without disclosing it.
.. . *....................................

I of I 5/6/2005 8:26 AM
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NRC License No. 29-00304-02

Prepared by:

> DAQ Inc.
Health and Safety Consultants
Hopewell Junction, New York

May 2005



Final Status Survey Report May 2005
Unilever Research and Development, Edgewater

riv.iae' d-Cn4ntia1

Table of Contents

TABLE OF CONTENTS .. I

LIST OF APPENDICES ....... .. 2

1. PURPOSE.................................................................................................................. 3

2. INTRODUCTION AND HISTORICAL REVIEW. 3

3. PRIOR DECOMMISSIONING ACTIVITIES...................................................... 5

4. RADIONUCLIDES OF CONECERNN. 5

5. DATA QUALITY OBJECTIVES. 7

5.1. STEP 1: STATE THE PROBLEM. 7

5.2. STEP 2: IDENTIFY THE DECISION. 7

Principal Study Question. 7
Decision Statements. 7

5.3. STEP 3: IDENTIFY INPUTS TO THE DECISION .7

5.4. STEP 4: DEFINE THE STUDY BOUNDARIES. 7

5.5. STEP 5: STATE THE DECISION RULES. 8

Surface Radioactivity Scan Surveys. 8
Residual Radioactivity. 8

5.6. STEP 6: DEFINE ACCEPTABLE DECISION ERRORS. 8

6. SURVEY DESIGN AND METHODOLOGY .................................... 9

6.1. DETERMINE IMPACTED OR NON-IMPACTED ............................................... 9
6.2. SURVEY UNIT BREAKDOWN ............................................... 0

6.3. RELEASE CRITERIA ............................................... 0

6.4. SURVEY METHODS AND INSTRUMENTATION .............................................. 11
6.4.1. Surface Beta Radioactivity Scan Surveys .11
6.4.2. Fixed-Point Measurements .11
6.4.3. Smear Sample Collection andAnalysis .12
6.4.4. Gamma Exposure Rate Measurements .12
6.4.5. Systems Surveys .12

7. SURVEY RESUJLTS .. 14

8. RADIOACTIVE MATERIAL DISPOSITION .. 18

9. CONCLUSIONS..................................................................................................... 18

10. REFERENCES.................................................................................................... 19

DAQ, INC. Page I



Final Status Survey Report
Unilever Research and Development, Edgewater

i-i- Lged-and-eonfidenti-al

May 2005

List of Appendices

Appendix A: Scan Minimum Detectable Concentration Calculations

Appendix B: Survey Unit Sampling and Analysis Matrix

Appendix C: Final Status Survey Fixed Point Survey Results

Appendix D: Survey Unit Drawings and Fixed Point Locations

Appendix E: Release Survey for Waste Room in Building 66

Appendix F: URDE Building Drawings

List of Tables

Table 1. Radionuclides of Concern ............................................ 6

Table 2. Derived Concentration Guideline Levels for Final Status Survey ................ 11

Table 3. Survey Instrumentation ............................................. 13

Table 4. URDE Survey Units and Final Status Survey Results .................................. 16

DAQ, INC. 
Page 2

DAQ, INC. Page 2



Final Status Survey Report May 2005
Unilever Research and Development, Edgewater

1. PURPOSE

Unilever Research and Development - Edgewater (URDE) has decided to conclude
radioactive work in preparation for turnover of the 45 River Road facilities to new
owners. This report provides results from Final Status Surveys (FSS) for radioactivity
performed in December 2003 and April 2005. The survey performed in 2003 included
locations that had not used radioactive materials for several years. The survey performed
in 2005 included those areas in which radioisotope activities did not cease until February
2005, and areas that were not practically accessible due to ongoing operations in 2003.

2. INTRODUCTION AND HISTORICAL REVIEW

The history of radioactive material use at 45 River Road, in Edgewater, New Jersey
began with a U.S. Atomic Energy Commission license (No. 29-304-1) dated April 19,
1956. This original license was for a total of 42 millicuries of sealed Strontium-90
sources. Later, up to approximately 20 millicuries each of Sulfur-35 and Carbon-14 in
any chemical/physical form was added to the license.

License 29-304-2 was obtained on April 30, 1958, and superseded the original license 29-
304-01. Strontium-90 was on the license in a sealed source form until Amendment No.
14 in December 1973. The amounts and forms of radionuclides changed and increased
gradually over the years, and the current Amendment No. 33 (September 27, 2004) is
representative of the radionuclides that should be considered for decommissioning
purposes. The radionuclides approved for use under License 29-304-2, Amendment No.
33 are shown in Table 1.

License 29-304-3 was obtained in February 1962 for experimentation involving human
volunteers, with a license limit of up to 10 millicuries of Sulfur-35 and Carbon-14. In
subsequent amendments, Nickel-63, Calcium-45, and Phosphorous-32 were added to the
license, and allowable amounts were increased slightly. This license was allowed to
expire without renewal in February of 1968, because the activities performed under that
license were discontinued. All remaining radioactive materials were transferred to the
remaining license, No. 29-304-2.

Over the years since the original use of radioactive material in 1956, facility changes
have been documented by use of the license amendment process. Reviews of
documentation and discussion with facility personnel indicated that contamination was
not buried or covered over in the process of facility changes. The Nuclear Regulatory
Commission was notified in August 2003 of the intention to cease operations with
radioactive materials, and at that time, it was estimated that this cessation of activities
would occur in the first quarter of 2005. Radioisotope work at the URDE facilities at 45
River Road, Edgewater, New Jersey was concluded on February 11, 2005. Since that
date, the laboratories have been cleaned and all licensed radioactive material has been
removed from the site. Decontamination was conducted as necessary, and this Final
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Status Survey was conducted using the Multi-Agency Radiological Survey and Site
Investigation Manual (MARSSIM) guidance.

The NRC provides guidance regarding decommissioning leading to termination of a
license in NUREG-1757, Vol. 1 Consolidated NMSS Decommissioning Guidance (NRC
2002). All references to license termination guidance in this document refer to NUREG-
1757, Vol. 1, unless otherwise specified.

NUREG-1757 identifies 7 types of facilities based on the potential amount of residual
contamination, the location of the contamination, and the complexity of the activities
needed to decommission the site. In following the NRC guidance, URDE has made a
determination that it most closely meets the description of a Group 2 facility for the
following reasons:

* Residual contamination is likely to be less than the "screening criteria" of
Appendix B of the NUREG. (Note that the routine URDE contamination
criterion of 200 dpm per 100-cm2 beta-gamma is well below the screening
criteria of the NUREG.)

* Contamination that does exist consists primarily of fixed contamination (<10%
removable)

* There are no buried structures associated with the radioisotope program.

The radioactive material license does not specifically require a Decommissioning Plan,
and there were no new hazards added as part of the decommissioning. Based on this
information, URDE did not prepare a Decommissioning Plan.

The Final Status Survey (FSS) has been completed in two phases. Phase I was
accomplished in December 2003 for Buildings 2 and 6 and for portions of Buildings I
and 5. The remaining portions of the survey were conducted in April 2005, and include
the following areas:

* Building I, 5th floor
* Building 1, Lab 1-415
* Building 5, 1st floor
* Building 3, Shipping and Receiving area, and waste room 3-811

Survey Unit drawings are included in Appendix D, and more descriptive building
drawings are shown in Appendix F. The technical details of the survey design are
described in the URDE Final Status Survey Plan (DAQ 2005).
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3. PRIOR DECOMMISSIONING ACTIVITIES

A review of site activities was undertaken, including interviews with long-term
employees and a previous Radiation Safety Officer, review of historical license
amendments, review of survey and logbook documentation, and facility tours. Based on
this historical review, it was determined that radioactive material had been used in
Building 1, Building 2 (second floor only), Building 5, and Building 6. In addition,
Building 3 was used for receiving of the radioactive materials and in one room for
radioactive waste storage. One room in Building 66 had previously been used for storage
of drums of radioactive waste; however, this room was cleared and Building 66 was
demolished. Appendix E contains the release survey for the waste storage room in
Building 66.

URDE determined which buildings would be surveyed, and classified each survey unit as
MARSSIM class 1, 2, or 3. The survey unit descriptions and classifications are shown in
the Final Status Survey Plan (DAQ 2005) and in Table 4. A number of laboratories at the
45 River Road site were added and/or taken out of service as research needs changed
from 1956 to 2005. The standard practice was to perform a detailed survey of a
laboratory prior to clearance from radioisotope use. If there was a question as to whether
or not radioactive material was used, then surveys were performed in those areas as a part
of the Final Status Survey.

4. RADIONUCLIDES OF CONCERN

Based on the historical review, all radionuclides that would be of concern for
decommissioning in 2005 are listed in Table 1. The most abundant nuclides used over
the years have been Hydrogen-3 (H-3, or tritium), and Carbon-14 (C-14).
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Table 1. Radionuclides of Concern

URDE Half Time since E-max gamma approx.
Nuclide Form Lic. limit Life last use Beta energy 10 half

mCi days (yr) MeV MeV lives

H-3 any 1,000 4.50E+03 current 0.018 none long

C-14 any 1,000 2.09E+06 current 0.156 none long

P-32 any 40 1.43E+01 0.5 1.710 none 5 months

P-33 any 40 2.53E+01 0.5 0.249 none 9 months

S-35 any 50 8.72E+01 >1 0.167 none 2 yr, 5 mo.

CI-36 any 40 1.1 OE+08 >4 0.709 -none long

Ca-45 any 40 1.67E+02 >4 0.258 -none long

Ni-63 any 50 3.65E+04 >4 0.070 none long

Zn-65 any 40 2.44E+02 >4 0.325 1.120 long

1-125 any 40 5.94E+01 >3 0.036 0.035 1 yr, 8 mo.

Ni-63 foil/plated 100* 3.65E+04 current 0.070 none long

Sr-90 Sealed 40** 1.04E+04 >30 0.55/2.28 none long

* Ni-63, 20 mCi/source

** Sr-90 was removed from the license in 1973
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5. DATA QUALITY OBJECTIVES

5.1. Step 1: State the Problem
Radioactive material was used within present and former laboratories during research
activities in several buildings. The objective of FSS activities is to obtain data of
sufficient quality and quantity to support unrestricted release of the Unilever Edgewater
facility to support license termination by the U.S. Nuclear Regulatory Commission
(NRC).

5.2. Step 2: Identify the Decision

Principal Study Question
Do the radionuclides of concern (ROC) concentrations in URDE buildings
exceed applicable levels for unrestricted release?

Decision Statements
The following statements assume that ROC concentrations inside buildings exceed
release levels. If ROC concentrations inside laboratories do not exceed the derived
concentration guideline limit (DCGLW), the laboratories will satisfy the release criterion.

a. Determine whether survey unit (SU) ROC concentrations inside buildings exceed
background concentrations by more than the applicable release criteria.

b. If survey unit ROC concentrations inside buildings exceed background by more
than the applicable release criteria, then affected SUs must be remediated to levels
satisfying the release criteria.

53. Step 3: Identify Inputs to the Decision

This section lists data needs, describes the sources of that data, and discusses the means
of obtaining the required data. The following site characteristics must be determined in
order to resolve applicable decision statements:

Concentrations of residual radioactive material in the survey units will be determined by
means of:

* Direct surface radioactivity measurements,
* Removable activity concentration measurements (liquid scintillation counter

results),
* Exposure Rate Surveys, and
• Analysis of debris and material samples

5.4. Step 4: Define the Study Boundaries

The population of interest is the concentrations of ROCs on building surfaces. The
population of interest study is horizontally and vertically limited to impacted areas
located inside current and former laboratory areas at URDE.
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Data collection and analyses must be performed in a time frame to support the turnover
of the facility in early 2005. The study will not include the area of former Building 66,
which was previously released (1996) and demolished. In December 2003 and early
2004, the areas where radioactive material had been used or stored in the past were
surveyed (portions of buildings 1, 2, 3, 5, and 6). Laboratories where radioactive
material is currently being used (portions of building 3 and 5) were surveyed later in
April 2005 following shutdown of the onsite radioactive material research. Building 1,
Floor 5 was surveyed in April 2005 to avoid substantial disruption of ongoing work in
2003-2004. One area in Building 1, Lab 1415 had fixed contamination identified
(December 2003) on the bench top above the release criteria. This area was
decontaminated in April 2005 and resurveyed.

Constraints on data collection include inaccessible areas, such as pipe runs between
drains and cleanout traps. In these instances, decisions were made based on data
collected from the areas where radioactive material may have entered the system, such as
drains and hood exhaust vents.

5.5. Step 5: State the Decision Rules

Surface Radioactivity Scan Surveys
If areas of elevated radioactivity are identified during scan surveys, identified areas will
be decontaminated as appropriate and re-surveyed. Smear samples were also collected
and analyzed.

Residual Radioactivity
If residual radioactivity is found in an isolated area of elevated activity, in addition to
residual radioactivity distributed relatively uniformly across the survey unit, the unity
rule, also called the Sum of the Ratios (SOR), will be used to ensure that the total dose is
within the decommissioning guidance (NRC 2000). When multiple contaminants are
present on a site, site radiological conditions are evaluated using the SOR and a DCGLW
of SOR=1.0. The SOR is calculated as follows:

SOR = (DCGLI) + (DCGL2) (DCGL3)

Where: Cl 2..= Concentration of Radionuclides
DCGLI,2,3.. DCGL for that Radionuclide

5.6. Step 6: Define Acceptable Decision Errors

NRC guidance provides a discussion regarding decision errors (NRC 2000). This
discussion includes the concept that acceptable error rates, which balance the need to
make appropriate decisions with the financial costs of achieving high degrees of
certainty.

Errors can be made when making site remediation decisions. The use of statistical
methods allows for controlling the probability of making decision errors. In setting error
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rates, it is important to balance the consequences of making a decision error against the
cost of achieving greater certainty.

Acceptability decisions are often made based on acceptance criteria. If the mean and
median concentrations of a contaminant are less than the associated acceptance criteria,
for example, the results can usually be accepted. In cases where data results are not so
clear, statistically based decisions are necessary. Statistical acceptability decisions,
however, are always subject to error. Two possible error types are associated with such
decisions.

The first type of decision error, called a Type I error, occurs when the null hypothesis is
rejected when it is actually true. The probability of a Type I error is usually denoted by a.
Considered in light of the null hypothesis used for this investigation, this error could
result in higher potential doses to future site occupants than prescribed by the dose-based
criterion. The maximum Type I error rate is 0.05.

The second type of decision error, called a Type II error, occurs when the null hypothesis
is not rejected when it is actually false. The probability of a Type II error is usually
denoted by P. The power of a statistical test is defined as the probability of rejecting the
null hypothesis when it is false. It is numerically equal to 1-P where P is the Type II
error rate. Consequences of Type II errors include unnecessary remediation expense and
project delays.

For the purposes of this Final Status Survey, the acceptable error rate for both Type I and
Type II errors is five percent (i.e., a = P = 0.05).

6. SURVEY DESIGN AND METHODOLOGY

Survey design is described in the URDE Final Status Survey Plan, and follows the
guidance of the Multi Agency Radiation Survey and Site Investigation Manual
(MARSSIM) (NRC 2000). Details of the survey design are presented in the URDE Final
Status Survey Plan (DAQ 2005). A summary of this design is provided in the following
subsections.

6.1. Determine Impacted or Non-Impacted

An historical review of licensed radioactive material usage at URDE was performed to
identify radionuclides used, and which rooms/labs/areas were used or were potentially
contaminated. In addition, the historical review identified any labs or buildings that were
previously released, with appropriate documentation of release surveys.

Based on past and present license activity and the extent of contamination, the following
URDE buildings and floors were deemed to be potentially impacted:

0 Building I - All Floors (except for admin areas on southern end);
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* Building 2 - 2nd Floor only;
* Building 3 - Waste Room and Warehouse Shipping/Receiving Area;
* Building 5 - All floors;
* Building 6 - All areas.

Appendices D and F contain drawings of the applicable floors of Buildings 1, 2, 3, 5, and
6.

Suspected impacted areas were then classified based on contamination potential as per
guidance in the MARSSIM sections 2.2, 4.4, 5.5.2, and 5.5.3. (NRC 2000) Namely,

* Class 1: The area may have been contaminated above the release criteria, and it is
possible to find radioactivity above the release criteria;

* Class 2: The area had radioactive material use, but it is unlikely to have
radioactivity above the release criteria;

* Class 3: The area had some use of radioactive material or was adjacent to a
radioactive material use area, but it is very unlikely to have radioactivity above
the release criteria.

6.2. Survey Unit Breakdown

The impacted URDE buildings introduced above were split up into survey units based on
the classification of each area. A total of 24 survey units were defined within the
impacted parts of the URDE property, and one additional survey unit was added (Room
1-415, Class 1) based on fixed contamination detected in the December 2003 survey. A
complete list of these survey units is provided in Table 4.

6.3. Release Criteria

The screening criteria of NUREG 1757, Vol. 1 Appendix B are applicable; however, for
the purpose of keeping potential radiation doses as low as reasonably achievable
(ALARA), lower values will be used. These lower values are the Derived Concentration
Guideline Levels (DCGL) as shown in Table 2. If these values are exceeded during the
survey, then the area will be remediated, or an evaluation will be performed to ensure that
the residual radioactivity is within 25 mrem per year.

For H-3, if the wipe tests are less than 10% of the release criteria for removable
contamination, (<1000 dpm from a liquid scintillation counted wipe), the area is
considered acceptable for release. An area with less than 100% of the release criteria for
C-14 or other radionuclides (<1000 dpm/100 cm2) is acceptable for release. Table 2
shows the limits used for this survey.
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Table 2. Derived Concentration Guideline Levels for Final Status Survey

Average Fixed Maximum Fixed Removable Volumetric
Radionuclide Contamination Contamination Contamination Contamination

(dpm/100 cm2) (dpm/100 cm') (dpm/100 cm2) (pCi/g)*

H-3 N/A N/A 10,000 N/A

As listed in
Beta-gamma NUREG-1 757

emitters 5,000 15,000 1,000 Vol. I App. B

* Volumetric contamination includes that in paint chips, concrete drillings, drain debris,
and ventilation system dust/debris where an area-based contamination concentration is
not attainable.

6.4. Survey Methods and Instrumentation
Table 3 shows the instruments used for scoping, remedial support and the Final Status
Survey.

6.4.1. Surface Beta Radioactivity Scan Surveys

Building floor surfaces were surveyed utilizing a floor contamination monitoring system,
for beta contamination. This cart system utilizes a large-area (approximately 550 cm2

window area) gas flow proportional detector with P-I 0 counting gas.

Walls and benchtops were scanned with any of the following detectors, which will have
the ability to detect C-14 beta particles:

* Gas proportional detector
* Geiger Mueller
* Beta scintillation detector

The minimum number of fixed-point measurements per survey unit was in accordance
with the survey unit's classification as Class 1, 2, or 3. Scan measurement sensitivities
are below the release criteria and are calculated as shown in Appendix A.

6.4.2. Fixed-Point Measurements

Fixed-point measurements are defined as static counts performed with a portable
instrument at locations of suspected contamination. Fixed-point measurements were at
least 1-minute in duration with the instrument placed in scaler mode, or if the instrument
did not have scaler capability, a count rate indication was used with the instrument's
meter set to "slow response."

The fixed-point (static) survey action level is the DCGL plus the average background
specific to the material type being evaluated.
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6.43. Smear Sample Collection and Analysis

Selected building surfaces had smear samples taken to assess the presence of removable
contamination. Smears were taken at every location that a fixed-point measurement was
taken and at any other locations deemed necessary based on visual inspections and
professional judgment.

6.4.4. Gamma Exposure Rate Measurements

Gamma exposure rate measurements (in units of milliroentgen per hour (mR he')) were
collected in each survey unit at a distance of 1 meter from the floor with a Micro-R
survey meter, or equivalent. Measurements were performed using the "slow" response
time constant setting, when applicable.

6.4.5. Systems Surveys

The only service systems investigated under this Final Status Survey were the building
ventilation and sink drains. In the URDE complex, ventilation includes supply and
exhaust ductwork, ventilation hoods in laboratories (including ducts and junction boxes),
and the supply/exhaust fans located in the building penthouses. Surveys included smears
for removable contamination and fixed-point measurements in accessible areas, where
practicable. Drains were checked for radioactivity by smears, swabs, and/or direct frisk.
Drain traps were checked by direct frisk. Release criteria for systems are the same as
those being used for building surfaces; see Table 2.
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Table 3. Survey Instrumentation

Detector
Manufacturer Model Type* Serial No. Date Calibrated Dates Used

Bicron Micro-Rem PS B9854 01/31/03 Dec-03

Ludlum 3 Meter 83924 05/08/04 Apr-05

Ludlum 44-9 GM 77858 05/08/04 Apr-05

Ludlum 3 Meter 169906 02/06/04 May-04

Ludlum 44-9 GM 173734 02/06/04 May-04

Ludlum 12 Meter 78710 06/10/04 Apr-05

Ludlum 43-37 GP PR148949 06/10/04 Apr-05

Ludlum 12 Meter 83334 05/08/04 Apr-05

Ludlum 44-9 GM PR062139 05/08/04 Apr-05

Ludlum 44-2 Nal A83334 05/08/04 Apr-05

Ludlum 16 Meter 118197 03/15/03 Dec-03

Ludlum 44-94 GM PR118540 03/15/03 Dec-03

Ludlum 2224-1 Meter 162425 04/15/03 Dec-03

Ludlum 43-93 PS 182403 04/15/03 Dec-03

Ludlum 2350 Meter 105641 04/26/03 Dec-03

Ludlum 43-68 GP PR160117 04/26/03 Dec-03

Ludlum 2360 Meter 177117 12/08/03 Dec-03

Ludlum 43-37 GP 89939 12/08/03 Dec-03

Ludlum 2360 Meter 141322 06/10/04 Apr-05

Ludlum 43-68 GP PR160117 06110/04 Apr-05

Wallac 1415 LSC 4150043 12107104 2003 and 2005

* Type: GM = Geiger Mueller Detector
GP = Gas Proportional
PS = Plastic Scintillator
Nal = Sodium Iodide Scintillator
LSC = Liquid Scintillation Counter
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7. SURVEY RESULTS

Principal Study Ouestion
Do the radionuclides of concern (ROC) concentrations in URDE buildings
exceed applicable levelsfor unrestricted release?

Answer (Status after completion of Final Status Survey, as of April 30, 2005):
No concentrations exceed the applicable DCGLs in Table 2. These levels are
set below the screening criteria in NUREG 1757, Vol. 1.

For information, the following areas were identified during the scoping survey or
Final Status Survey as having residual radioactivity above the Maximum or
Average Fixed Contamination limits of Table 2. Each of the listed laboratory
rooms was decontaminated and was surveyed using the Final Status Survey
protocol.

1. Building 1, Lab 415 was determined to have fixed C-14 contamination on
two locations on a laboratory bench lop. This was verifed to be fixed
contamination only, and the two locations were shielded (plastic) to
prevent personnel exposure. In April 2005, the two bench top areas were
decontaminated as follows:

a Area was set Up with a Plexiglas™m enclosure, attached to a HEPA
vacuum cleaner

b. Inside the Plexiglasam enclosure, a combination of abrasive
techniques was used, including a needle gun and a portable wire
wheel.

c. The bench top was abraded to a depth of less than 1/16 inch over
an area of approximately six square feet, then vacuumed and
wiped down with wet rags.

d. After the decontamination, a Final Status Survey was taken on the
bench top and the rest of the Laboratory (1-415). Results were
less than the DCGLs of Table 2.

2: Building 5, Lab 5-136 hadfixed C-14 radioactivity on the concrete floor
and cinder block wall, and this constituted about eight squarefeet offixed
contamination. The sink in that same room had previously been used as a
radioactive disposal sink and elevated levels were detected in the
stainless steel sink and in the PVC drain piping. The concrete wall and
floor, and the stainless steel sink were decontaminated as follows:

a. For the concrete floor and wall decontamination, the area was set
uip with a PlexiglasrM enclosure, attached to a HEPA vacuum
cleaner

b. Inside the Plexiglas™Tm enclosure, a combination of abrasive
techniques was used, including a needle gun, sandblast unit, and a
portable wire wheel.
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c. For the stainless steel sink decontamination, abrasive scrubbing
was performed using a ScotchbriteTM type of material. In addition,
the Plexiglas™ enclosure, HEPA vacuum, sandblast unit, and
portable wire wheel were used.

d The drainpipe trap and about 12 feet of the drainpipe were
removed and disposed of as radioactive waste.

e. After the decontamination, a Final Status Survey was taken on the
floor, walls, sink; drain piping and the rest of Room 5-136. Results
itere less than the DCGLs of Table 2.

3. The Final Status Survey indicated three small areas offixed contamination
(less than 0.25 square feet each) on the floor in the Class I survey units
(one area each in Lab 5-135, 5-128, and 5-108). The hso in Labs 5-135
and 5-128 were removed using a standard cleaning solution and wet rags.
The one spot in 5-108 was eliminated by removing a small (less than 2
square inches) piece of vinyl floor covering. After the decontamination, a
Final Status Survey was taken on the floor and the rest of the
Laboratories, and results were less than the DCGLs of Table 2.
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Table 4. URDE Survey Units and Final Status Survey Results

Bldg Static Count Removable Wall and Area y
Survey No.- S.U. Floor Scan p maximum P maximum Surface Reading Overall

Unit No. Floor Survey Unit Information & Comments Class Results dp m/IOcmz Scan Results micro-R/hr Results
Entire Floor. Stairs and elevators on all elevations of 200-400

1-1-01 1-1 Building I are included as part of this survey unit. 3 cpm - Sat 757 9 Sat 5-8 Sat
200-450

1-2-01 1-2 North section of floor. 2 cpm - Sat 1100 9 Sat 5-8 Sat
350400

1-2-02 1-2 South section of floor. 3 cpm - at 1300 9 Sat 5-8 Sat
350-800

cpm - Sat
1-3-01 1-3 All except those in SU 1-3-02 3 (Note 4) 1471 11 Sat 6 Sat

300A, 301A, 310B, 312,312A, 312B, 312C, 314, 250-450
1-3-02 1-3 320, 320A, 320B. corridor 300 2 cpm - Sat 2157 13 Sat 5-7.5 Sat

North section of floor to end of Room 425D (on east
side) & Elevator #2 on west. Also includes Room

1-4-01 1-4 414C. 2 Sat 1580 6 Sat 5-5.5 Sat
South section of 4th floor. Everything except those 300-400 1471 Sat

14-02 1-4 in SU 1-4-01. 3 cpm - Sat Note I 9 Sat 4 Note I
4892 22 Sat

14-03 1-4 Laboratory 1415 I Sat Note I Note I Sat Sat Note I
North section of floor to intersection of 528A/526 on

1-5-01 1-5 west side & 527A/531A on east. Includes room 520. 2 Sat 1262 20 Sat 8-13 Sat
South section of 5th floor. Everything except those

1-5-02 1-5 in SU 1-5-01. 3 Sat 1020 15 Sat 8-11 Sat
Sat

I -Sys-0 I I Bldg I Ventilation System N/A Sat N/A Note 5 N/A N/A Sat
North section of floor. Stairs and elevators on all
elevations of Building 2 are included as part of this 200-1000

2-2-01 2-2 survey unit. 2 cpm - Sat 571 11 Sat Sat Sat

2-2-02 2-2 South 3 Sat 600 8 Sat 3-5 Sat

2-Sys-01 2 Bldg 2 Ventilation System N/A Note 2 Note 2 27 Note 2 N/A Sat
811 Room. Storage of radioactive materials; survey 800 -1,200

3-1-01 3-1 performed after last shipment on 4/26/05. 1 cpm - Sat 406 13 Sat 5.5-7 Sat
1000-1600

3-1-02 3-1 Warehouse shipping and receiving area. 2 cpm - Sat 579 12 Sat Sat Sat
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Bldg Static Count Removable Wall and Area y
Survey No.- S.U. Floor Scan P maximum P maximum Surface Reading Overall
Unit No. Floor Survey Unit Information & Comments Class Results dpm/l00cml dpm/lOOcm 2  Scan Results micro-R/hr Results

5-108, 5-124 (entire suite of rooms), 5-128, 5-135, 5- 800-1200 Sat
5-1-01 5-1 136. Current use of radioactive materials. I cpm - Sat 3345 17 Sat 8.9 Note 3

All except those in Survey Unit 5-1-02. Stairs and
elevators on all elevations of Building 5 are included 900-1400

5-1-02 5-1 as part of this survcy unit. 2 cpm - Sat 640 15 Sat 8-11 Sat

5-2-01 5-2 Entire Floor. 2 Sat 1863 12 Sat Sat Sat

5-3-01 5-3 Entire Floor. 3 Sat 1373 6 Sat Sat Sat

5-4-01 54 North section of floor. 2 Sat 1291 6 Sat Sat Sat

5-4-02 54 South section of floor. 3 Sat 376 6 Sat Sat Sat
Sat

5-Sys-01 5 Bldg 5 Ventilation System N/A N/A N/A Note 5 N/A N/A Sat
300-500

6-1-01 6-1 Entire floor. 2 cpm - Sat 1843 9 Sat 3-4 Sat
Sat

6-Sys-01 6 Bldg 6 Ventilation System N/A N/A N/A Note 5 N/A N/A Sat
* Sat = Results indicate that residual radioactivity does not exceed applicable levels for unrestricted release; in the case of the floor surveys, "Sat"
indicates that there were no readings that exceeded the investigation level of 500 net cpm. In the case of wall and surface surveys, there were no
readings that exceeded the investigation level for the instrument in use, generally set at 250 net cpm.

* Note 1: Room 1-415 indicated fixed C-14 contamination above the limits on bench top (Dec. 2003); max removable contamination was 761
dpm/I00cm2 (inside a drawer), then immediately decontaminated to a maximum of 13 dpm/smear. Areas of fixed contamination were
shielded with plastic sheeting, and the bench top was later remediated (April 2005). A new class I survey unit was added for Room 1-415.

* Note 2: Ventilation system has been out of service for several years; smears of the exhaust plenums were taken.
* Note 3: Some contamination was found as part of the scoping survey or final status survey. Area was decontaminated and the entire room/lab

resurveyed using MARSSIM protocol.
* Note 4: Up to 800 cpm on red terracotta tile.
* Note 5: 15 smears were taken of the exhausts of ventilation systems (Bldg 1, Bldg I Annex, Bldg 2, Bldg 6) and a sample of filter media was

taken from Bldg 5 exhaust. All samples indicated very low activity (<20 dpm/smear) and the filter indicated natural background
radionuclides.

DAQ, INC. Page 17
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8. RADIOACTIVE MATERIAL DISPOSITION

Radioactive materials were cleaned out of the laboratory spaces in preparation for
transfer of materials and personnel to a different Unilever facility in Trumbull,
Connecticut. Radioactive instruments and materials were sent to the Trumbull facility
(US NRC License No. 29-30984-01) on April 4, 2005 via Radiac Environmental
Services. The final waste shipment was made through a broker, Onyx Environmental
Services, to approved waste disposal/processing facilities: Perma-Fix of Florida, Inc.,
and Alaron Corporation. The final shipment was made on April 26, 2005.

Two Hewlett Packard Gas Chromatographs were taken out of service, and there was no
longer a need for the two electron capture detectors (Ni-63 sources) contained in the
instruments. These electron capture detectors were returned to Agilent Technologies,
Inc., of Wilmington, Delaware. These two Ni-63 sources were as follows:

* Serial No. K1165, 15 mCi Ni-63, date = April 1995 (leak checked on 2-14-05;
results indicated 8 dpm gross beta activity)

* Serial No. S10664, 15 mCi Ni-63, date = April 1988 (leak checked on 3-21-05;
results indicated <9 dpm)

In addition, there were 2 polonium static eliminators that were taken out of service, and
they were returned to the vendor, NRD, LLC of Grand Island, NY. One was 200 uCi Po-
210, model IC200, and the other was 500 uCi Po-210, model 2U500.

In all of the above cases, the receiving facility possessed the appropriate license to accept
the radioactive material. Attachments to NRC Form 314 contain proof of receipt of the
radioactive material for the last shipments from the site. The waste storage room was
surveyed following the last shipment of radioactive materials.

9. CONCLUSIONS

Twenty-five survey units were surveyed in December 2003 and April 2005. The results
of the scanning surveys, static beta-gamma measurements, and the smear samples for
removable contamination were evaluated for the presence of H-3, C-14, and other
radionuclides of concern. No removable contamination was identified above the limits of
Table 2 in any of the survey areas. After decontamination as described in the report, all
readings indicated results below the criteria for fixed contamination, removable
contamination. and volumetric contamination. as listed in Table 2.

Based on the findings of this Final Status Survey, residual radioactivity is less than the
limits in Table 2, and Unilever recommends that the NRC clear the site for unrestricted
use.

DAIC ae1
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P leged an Cuznldential

A.1 INTRODUCTION

A radiological Final Status Survey (FSS) at Unilever Research and Development - Edgewater
(URDE) includes scanning surveys of select building surfaces for various radionuclides of
concern. This requires developing scanning sensitivities or scan minimum detectable
concentrations (MDCs) for the instrumentation that will be used. The scan MDC can be
estimated by using the methodology in MARSSIM' Section 6.7.2.1.

A.2 OBJECTIVE

The specific objective of this technical memorandum is to estimate the scan MDCs for a 100 cm2
gas proportional detector (Ludlum 43-68) and a gas-proportional floor monitor (Ludlum 43-37) to
measure beta emitters on selected structural materials in the buildings. This is accomplished
utilizing the methodology and approach documented in MARSSIM (Section 6.7.2.1) for scanning
of beta emitters. Carbon-14 (C-14) is the radionuclide of concern for which this calculation will
be performed. Other radionuclides, such as Phosphorus-32 and Phosphorus-33, are higher energy
and the survey instrumentation would be more sensitive to higher energy beta emitters. Tritium
(H-3) will not be checked via scans, but will be surveyed using smears, so no scan calculation is
performed for tritium.

A.3 ESTIMATION OF MINIMUi DETECTABLE COUNT RATE

The minimum detectable count rate (MDCR) is dependent upon several factors including
surveyor performance, instrument sensitivity, distribution of contamination, etc.

A.3.1 Ludlum Model 43-68 or Equivalent

A.3.I.I Determination of Number of Source Counts

The MDCR is calculated by obtaining the minimum detectable number of source
counts (S.) in a given time interval, i. Si is calculated by using equation 6-8 in
MARSSIM as:

Si =d G/o

Where: d' = is the detectability value associated with the desired performance
selected from Table 6-5 in MARSSIM
bi = background counts during interval, i

The number of background counts will fluctuate with the type of structural
material due to the varying concentration of naturally occurring radioactive
material present. Based on the background rates for the 43-68 gas proportional
detector at the Unilever facility, a typical background count rate of 250 counts
pre minute will be used.

'NRC, 2001, NUREGA1575, Rev. 1, Multi-Agency Radiation Survey and Site Investigation Manual (MfARSSIM)
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It is assumed that during a typical scanning survey an elevated source of
radioactivity will remain under the probe for one second. The width of the
detector is 10 cm. This corresponds to a scan speed of 10 cm per second and
assumes that elevated radioactivity is a point source. Therefore, the number of
background counts in the observation interval of one second when scanning brick
is calculated as:

bi = (250 pm) (I second) minute =4.17 counts
60 seconds)

The value of d' is selected from Table 6.5 in MARSSIM and is based upon the
acceptable true and corresponding false positive proportions or rates during
scanning. For the purposes of the scoping survey work plan, a 95% confidence
level will be used for correctly detecting the presence of radioactivity, with an
allowance for 60% false positive detection. Having a higher percentage of false
positives does not require increased sampling, but rather further investigation by
either slowing the scan speed in the location of interest or performing an
integrated count. A higher false positive value is actually conservative because
background locations are investigated as though they contained residual
radioactivity. The ramification of increasing the false positive proportion is that
survey scanning time is increased. The value for d' in Table 6-5 of MARSSIM
for the confidence levels specified above is 1.38. Therefore, the minimum
number of source counts, when scanning, is calculated as:

Si =1.38 44fii= 2.82 counts

A.3.1.2 Calculation of AIDCR

The MDCR is calculated by using equation 6-9 in MARSSIM.

MDCR = Si
1

As stated in above, it is assumed that during a typical scanning survey an
elevated source of radioactivity will remain under the probe for one second.
Therefore, when scanning, the MDCR is calculated as:

MDCR = (2.82 counts) ( 60 sec . = 169 cpm
I sec. min.)

A.3.1.3 Estimation of Scan AMDC

2 NRC, 1997, NUREG-1507, Minimum Detectable Concentrations with Typical Radiation Survey Instrumentsfor
Various Contaminants and Field Conditions
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The scan MDC is determined from the Minimum Detectable Count Rate
(MDCR) by applying necessary conversion factors that account for surveyor
performance, detector efficiency, probe area, etc. The scan MDC is calculated by
using equation 6-10 in MARSSIM as:

Scan MDC(dpm /1 00cm2') = MDCR
Ep cmprobe area

I 00 cm2

Where: MDCR = minimum detectable count rate
e= instrument efficiency
e, = surface efficiency
p = surveyor efficiency

NUREG-1507 recommends surveyor efficiency values between 0.75 and 0.5. To
be conservative, 0.5 is chosen. The efficiency for the Model 43-68 probe for
Carbon-14 is about 6%, although certain instruments had higher efficiencies. For
conservatism, a value of 6% is used. In addition, a value of 0.7 is assumed for
the surface efficiency, so the combined surface and instrument efficiency is
conservatively chosen as 4.2% or 0.042. The physical window area of the Model
43-68 is 126 cm2, with an active portion of 100 cm2. The Scan MDC is thus
calculated as:

Scan MDC= 169 cpm =4517 dpm / I0cm2
C '(126 cm2  dml~m

At5 0 d042 c 1600 cm2 )

The above calculationlapproach was repeated for calculation of the scan MDC
for a period of investigation during the scan, where the scant time is considered
to be 5 seconds per probe area. The surveyor efficiency is assumed to increase to
0.7 during this phase. The corresponding scan MDC for the investigation phase
is 3068 dpmilOOcm2. The conservatisms used in these calculations assure that the
instrumentation will be able to meet the Derived Concentration Guideline Level
(DCGL) of 5000 dpm/lOOcm2 (see Table 3 of the main report).

A.3.2 Floor Monitor, Ludlum 43-37 Probe, or Equivalent

An estimate of Scan MDC is discussed for Ludlum 43-37 floor monitor probe. The 43-
37 gas proportional floor monitor has a detector window area of approximately 550 cm2.
The scan MDC can be calculated in a similar manner as above, with consideration given
to the larger detection area of the Model 43-37 to that of the Model 43-68.

D.2.1 Determination ofNumber ofSource Counts

The MDCR is calculated as above by obtaining the minimum detectable number
of source counts (SI) in a given observation interval, i. The number of
background counts will fluctuate with the type of structural material due to the
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varying concentration of naturally occurring radioactive material present. Based
on the background rates for the 43-37 gas proportional detector at the Unilever
facility, a typical background count rate of 1200 counts pre minute will be used.

Typical Background = 1200 cpm

The observation interval, i can be estimated based on an assumed a scan rate of
10 cm per second (as in the case above) and considering the width of the floor
monitor detector (16 cm).

Width 10cm
Ra= = = 1.Osec
Rate 10cm/sec

Therefore, the number of background counts in the observation interval of 1.6
seconds when scanning concrete floor is calculated as:

b = (I1200 cpm) (1.0 sec)I 60 )= 20 counts
(I cm) ( sec 60 sec )

Utilizing a value for d' of 1.38, as above, the minimum number of source counts,
when scanning concrete floor, is calculated as:

Si =1.38V/ =6.17counts

D.3.2.2 Calculation of AMDCR

The MDCR is calculated as above as:

MDCR = (6.17 counts) ( 60 se = 370 cpm
1.0 sec. min.

D.3.2.3 Estimation of Scan MDC
An instrument efficiency of 6% is used, and a value of 0.7 is assumed for the
surface efficiency, so the combined surface and instrument efficiency is
conservatively chosen as 4.2% or 0.042. The physical window area of the Model
43-37 is approximately 550 cm2. The Scan MDC is thus calculated as:

Scan MDC(dpm /1OOcm 2 )- MDCR
VIP-Gie, (1)

Scan MDC= 370 cpm =2267 dpm /I OOcm2

(A 50.042- 550cm2 /l c2)
V d)
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FSS Sample Collection FSS Sample Analysis
Minimum Number and Type Radiological

(_ Notes PaP for de criptlons and ass uptions) asee Notes pge for des cptions and aa umptlonaL

Static Static
Surac beta Removable Gamm Surface beta. Removable

Survey BuIlding Scan gamma Contam Exposu n Syd tm Scan gamma Contarn System
Unit No. No. Floor Survey Unit Information & Comments SU class Survv count (Sm ars) Raft Smo-ie Survey count (Smears) Sample

Entre Floor. StaIrs and elevators on all elevations
of Buding I are Included as part of this aurvey

1.1-01 1 1 unit. 3 C (17) d (17) e 2) 't a h I I,k ),k

1-2-01 1 2 North section of floor. 2 b (17) d (17) e (2) a h I Lk Lk

1_2-02 1 2 South section of foor. 3 c (17) d (ifn (2 H 9 h i J,k IJk

1-3-01 1 3 Allexce tthossenSUl-3-02 3 C (171d (17) 2 a h I I JLk.k

300A, 301A, 310B, 312, 312A, 312B. 312C, 314,
1.3-02 1 3 320, 320A, 320B, corrldor 300 2 b (17) d (17) e (2 H a h I J,k I k

North section of floor to end of Room 4250 (on
east side) & Elevator #2 on west Aho inciudes

14-01 1 4 Room 414C. 2 b (171 d (17) e (2 H a h I I k Ik
South section of 4th floor. Everything except those

14-02 1 4 h SU 14-01. 3 c (1)d (1 n e (2) f ii h I J,k L Lk
North section of floor to Intersection of 528At526 on
west side & 527A/531A on east Includes room

1-5-1 1 5 520. 2 b (17) d (17 e (2 Ha9 h I I~ k I,k
South section of 5th floor. Everything except those

1-5-02 1 5 i SU 15-1. 3 c (17) d (17) e (2) f a h I J Lk Lk

1-SYs-01 I Ail Bldo 1 Ventitation System nta cc h I I~ I~
North section of floor. Stain and elevators on at
elevations of Building 2 are Included as part of this

2-2-01 2 2 survev unit 2 b (17) d (171 e (2 H _a h I Ik I,k

2-2-02 2 2 South 3 c 17d (17) e (2f 9 h I iJk J~k

2-Sys-41 2 Ai Bldg 2 Ventlation System a cc | h I I J,k

3-1-01 3 1 811 Area. Currentstorage ofradioactive malerials. 1 a (17) | (2H _a h I I,k I,k

551 08. 51 24 (entire suite of room s), 5-128 5-135. 1 a (1 )d 17) 1 ( H9hIkI
5-1-01 5 1 5-138. Most recent useof radioactivematerials. I a (17)d L (17)e ______ __I____I~
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FSS Sample Collection FSS Sample Analysis
Mlnimum Number and Type Radiological

( "a No es p ordescriptions and assu tiona) Jaee Notes pgS* for dea utptlons and assumptionoL
Static Static

Surface beta- Removabl Gamma Surface beta. Removable
Survey Buliding unit Scan Gamma Contain Exposure System Scan Gamma Contam System
Unit No. No. Survey survey count (Smears) Rate Samp Survey count (Smears) Sample

Ail except those hI Survey Unit 5-1402. Stairs and
elevators an all elevations of BuIlding 5 are

5-1402 5 1 fnciudedaspartofthssurvey unlt 2 b (17 d (171e (1)t _ 9 h f Jk Ik

5-2-01 5 2 Entire Floor. 2 b (17) d (17. a h I k L k

5-3-01 5 3 Entire Floor. 3 c (17) d (17) a (2) _ h I I IJk

5-4-01 5 4 North sectlon offoor. 2 b 1? d (17)e 2 f h I 1.k J.k

5-4-02 5 4 South section of floor. 3 c (17) d (17) a (2) H h I JIk J.k

5-Sn41 5 Alf Bldg 5 Ventilation System rva cc I I a h I JIk Ik

6-1-01 a I Entirs floor. 2 b (171 d (17)e a 2 _ h I Jk k

a Ail Bldg e Ventilation System n/a cc = h I I -k I k

TABLE NOTE
a. Perform 100% scan surveyon floor, benchtops. and lowerwallsurfaces (uptoe). 10% scarnon upperwal surfaces (f 6'). and 10% scanon accessible ciling areas.
b. Perfrm 25% scan survey on dfoor. benchtops. and lower wal aurfaces (up to 6). Upper walls (I 6V) will be scanned only as accessible from the floor elevation.
C. Perform 10% scan survey on floor, benchlop, and lower wail surfaces.
cc. Perform localized scan surveys as accessibility allows. At a minimum, scan areas In close proximity to fixed-point measurements and smear locations.
d. Fixed, static-count measurements will be performed at systematic or random locations (depending upon SU classification) hI the quantities listed hI the table with a aphtaibeta sensitive Instrnment. A minimum of (1) measurement per

room should be performed, with locations added If systematic grid pattern excludes area. An edditional static measurement wiff be performed at the location of the hNghest scan survey resuit. See FSS Plan for applicable count times
and MDA requirements.

a. Smears for removable contamination wigf be performed at systematic or random lcations (depending upon SU classification) In the quantities listed In the table. An addItional biesed smeer will be performed al the location of the
highest scan survey result.

I. Perform general area dose rate measurement within al rooms or areas, I metertrom floor. General; guideline of (1) measurement per Class I and minimum of(2) per Class 2 or Cass 3. depending on size.
G. Collet representative sample of al tystems in each SU (e.g. accessible ventilation ducting. hoods, and drains) if suspected to be Impeded. Swipes. scrapings. and material samples should Include those In (a) plus residues,

sediments, dried fquids, and/or other media present due to past operations. Samples may be composited If Indvdual sample quantities are smam.
h. Gross beta measurement performed.
1. AS smear samples will be counted for gross beta and H-31C-14 contamination via Ifquld sdintiffation counting.
J. Systems samples of sufficlent volume will be screened with the LSC.
k. 5 % of aff samples will be sent to an offsIte laboratory for OC verification. (Note that this requirement will be accomplished by sending ali samples to e vendor lab.)

Scope of survey to be determined based on accessibility.

DAQ. Inc. APPENDIX B Page 13.2
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URDE Final Status Survey Results: Fixed Point Measurements, Building 1, Floors 1, 2, and 3

Surveyors: D. Quinn
J. *Veismann
D. Del Corso
J. Dabbs
IM. Meyer

Survey Date 12/
S.U. Number I

SU Classlfcstlon
SU Bkg (cpm) #l

#2

Units cpm
Fixed Point

Location
-01 260
-02 207
-03 196
-04 167
-05 241
-06 198
-07 191
-08 219
-09 224
-10 222
-11 199
-12 205
-13 190
-14 228
-15 156
-16 203
-17 221
-18 n/a
-19 n/a
-20 n/a
-21 n/a

SU Mean Net Activity (dpm/lOOcm')
SU Mledian Activity (dpm/lOOcm')
Std Deviation (Is)
SU Maximum (dpmtlOOcm3)
Ludlum 43-93 MIDA (dpnm/IOOcm)
Ludium 43-68 MIDA (dpm/lOOcm')
DCGL (dpm/l00cm2)
Maximum Reading, %t of limit

Instr(Probe #1: Ludlum 2224-1/ 43-93
Serial No(s): 162425/ PR 182403

Efficiency: 7.00W/o (Note 3)
Cal Due Date: 4/15/04

Instr/Probe #2: Ludlum 2350/ 43-68
Serial No(s): 105641 / 160117

Efficiency: 6.1% (C-14)
Cal Due Date: 4/26/04

Instr/Probe #2A: Ludlum 2350 / 43-68
Serial No(s): 141322/160117

Emfleney: 11.6% (C-14)
Cal Due Date: 6/10/05

Inst. 2A Used in 2005 surveysAll Count times - 1 minute

16/2003
-1-01
3

12/16/2003

1-2-01
2

12/16/2003
1-2-02

3

12117/2003
1-3-01'

2
171 #1 171
232 #2 232

dpnit)00 dpm/100
cm' Notes cpm cm'

458 2 191 286
-408 2 148 -329
-588 2 243 1029

-1062 2 178 100
147 2 149 -314
386 1 170 *14
286 1 214 614
686 1 172 14
757 1 205 486
729 1 172 14

-539 2 248 1100
486 1 177 86
-686 2 183 171
-65 2 206 500

*214 1 168 -43
-474 2 178 100
*180 2 161 -143

n/a
n/a
n/a
r/a

#1 171 #1 250
#2 232 #2 268

dpmn/lOOc dpmn/100
Notes cpm m' Notes cpm cm'

12/17/2003
1-3-02

3
)1 171
#2 261

dpm/100
Notes cpm cm,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

195 343 1 304 771
190 271 1 183 -957
241 1000 1 193 -814
237 943 1 239 -157
208 529 1 242 -114
262 1300 1 295 643
177 86 1 256 86
239 971 1 353 1471
202 443 1 238 -171
188 243 1 206 -629
228 814 1 258 114
218 671 1 251 14
191 286 1 236 -200
258 1243 1 255 71
162 -129 1 252 29
212 586 1 240 -143
220 700 1 252 29
n/a Wia
n/a n/a
n/a n/a
n/a n/a

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

192 300
322 2157
191 286
169 -29
190 271
254 1186
239 971
193 314
177 86
203 4S7
179 114
194 329
170 -14
206 500
216 643
226 786
192 300
n/a
n/a
n/a
n/a

509
314
539

2157
1140
1617
5000
43%

I

Notes

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-17
-65
558
757
1140
1509
5000
15%

215
100
412

1100
1140
1509
5000
22%

606

586

403

1300

1140

1509

5000
26%

3
14

576
1471
1367
1617
5000
29%

Notes: 1 Ludlum 2224-1/43-93 used. Daily background performed on similar surface to survey area
2 Ludlum 2350/43-68 used. Daily background performed on concrete.
3 43-93 Efciency for C-14 de-rated to 7% from 21.7% calculated for Tc-99.
4 Floor of SU 1-3-01 was red ceramic tile with elevated ambient background level.
5 Inst 2A used: Ludlum 2360 + 43-68, 141322/160117
6 Biased point; benchtop had been decontaminated
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URDE Final Status Survey Fixed Point Measurements, Building 1, Floors 4 and 5

Surveyon: D. Quinn
J. Welsmann
D. Del Corno
J. Dabbs
M. Meyer

InstJProbe #1: Ludlum 2224-1 /43-93 InstrJProbe #2: Ludlum 2350/ 43-68 InstrJProbe #2A: Ludlum 2350/ 43-68
SerialNo(s): 162425/PR 182403 Serial.No(s): 105641 / 160117 SerialNo(s): 141322/160117

Efficiency: 5.00% (Note 3) Efficiency: 6.1% (C-14) Emflency: 11.6% (C-14)
Cal Due Date: 4115/04 Cal Due Date: 4/26104 Cal Due Date: 6/10105

Survey Date
S.U. Number

12/17/2004
1-4-01

2

12/1712004
14-02

3SU Classifc
SU Bkg

aestion
(cpm) #1 171 #1 171

#2 268 #2 268
dpm/ dpm/

Units cpm 100cm2 Notes cpm 100cm2 Notes

4/25/2005
14-03

1 (extra SU, room 1-415)
#2A 160
#2

dpmt
cpm 100cm2 Notes

All Count times -I minute
4/8/2005 4/8/2005

1-5-01 1-5-02

#2A
#2

174 #2A
#2

174

dpmt
cpm 100cm2 Notes

dpm/
cpm 100cm2 Notes

Fixed Point
Location

-01
-02
-03
-04

-05
-06
-07
-08
-09
-10

-11
-12
-13
-14
-I5
-16
-17

-18
-19
-20
-21

166
159
250
196
219
215
227
231
191
237
249
231
216
189
202
216
240
211
191
177
200

-100 1 323 899
-240 1 288 327
1580 1 347 1291
500 1 349 1324
960 1 358 1471
880 1 342 1209
1120 1 313 735
1200 1 315 768
400 1 325 931
1320 1 328 980
1560 1 314 752
1200 1 214 -882
900 1 187 -1324
360 1 327 964
620 1 276 131
900 1 303 572

1380 1 208 -980
800 1 149 -440
400 1 137 -680
120 1 162 -180

n/a

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

208
238
262
266
238
198
226
239
223
213
214
231
221
244
250
237
242
227
277
726

415
674
882
916
674
328
570
683
545
458
467
614
527
726
778
666
709
579
1011
4892
n/a

5
S
S
5
S
5
S
5
S
S
5
S
5
5
5
5
5
5
5.6
5,6

124 -432
202 242
295 1046
288 985
242 588
230 484
221 406
204 259
209 303
320 1262
242 588
204 259
159 -130
186 104
166 -69
156 -156
162 -104
175 9

n/a
n/a

5
5
5
5
5
5
5
5
5
5
5
S
5
S
5
5
S
5

238 553 5
292 1020 5
229 475 5
126 -415 5
79 -821 5

139 -303 5
131 -372 5
219 389 5
140 -294 5
256 709 5
275 873 5
175 9 5
204 259 5
120 -467 5
220 398 5
225 441 5
189 130 5
n/a
n/a
n/a

SU Mean Net ActivIty (dpm/lOOcm2) 793
SU Mfedlan Activity (dpm/lOOcm2 ) 890
Std Deviation (Is) 526
SU Ms1aximum (dpm/lOOcm2) 1580

Ludlum 43-93 MDA (dpm/100cm') 1596

Ludlum 43-68 MDA (dpm/100cm2 ) 1617
DCGL (dpm/lOOcm2) 5000
Maximum Reading, %t of limit 32%

393
743
853

1471

1596

1617
5000
29%

856

670
965

4892

1546

61
5000
98%

314

259
455

1262

1609

61
5000
25%

152

259
525
1020

1609

61
5000
20%

Notes:
2
3
4
5
6

Ludlum 2224-1/43-93 used. Daily background performed on similar surface to survey area
Ludlum 2350/43-68 used. Daily background performed on concrete.
43-93 Efficiency for C-14 de-rated to 5% from 21.7% calculated for Tc-99.
Floor of SU 1-3-01 was red ceramic tile with elevated ambient background level.
Inst 2A used: Ludlum 2360 + 43-68, 141322/160117
Biased point; benchtop had been decontaminated
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URDE Final Status Survey Fixed Point Measurements, Building 2

Surveyors:
D. Quinn

J. Weismann
D. Del Corso

InstLProbe lu: Ludlum 2224.1 /43-93
Serial No(s): 162425 / PR 182403

EMclency: 7.00% (Note 3)
Cal Due Date: 4/15/2004

All Count times - 1 minute

Survey Date
Survey Unit Number

SU Classification
SU Background (cpm) #1

#lA
Units cpm

12/12/2004
2-2-01

3

12/12/2004
2-2-02

2
163 #1 163
325 #fA 325

dpm/lOOcm 2 Notes cpm dpm/100cm Notes
Fixed Point Location

-01
-02
-03
-04
-05
-06
-07
-08
-09
-10
-11
-12
-13
-14
-15
-16
-17

144
179
131
142
127
168

138
169
152
148
163
203
186
158
137
163

-271
229
-457
-300
-514
71

-2329
-357
86

-157
-214

0
571
329
-71

-371
0

1 150 -186 1
1 138 -357 1
1 340 214 2
1 168 71 1
1 367 600 2
1 189 371 1
1 169 86 1
1 -2329 1
1 196 471 1
1 141 -314 1
1 184 300 1
1 177 200 1
I -2329 1
1 167 57 1
1 145 -257 1
1 158 *71 1
I -2329 1

SU Mean Net Activity (dpm/IOOcm2

SU Median Activity (dpm/lOOcm2 )
Std Deviation (is)

SU Maximum (dpm/100cm2)

Mean + 2s (dpm/lOOcml)
Ludlum 43-93 AIDA (dpm/lOOcm2)

-221

-157
616

571

1011

1114

-341

57
985

600

1629

1114

Notes
1
2

3

Ludlum 2224-1/43-93 used. Daily background perfonned on similar surface to survey area
The main hallway in SU 2-2-02 contained a patch of concrete flooring with higher
ambient background levels than surrounding concrete. Locations -03 & -05 affected.
43-93 Efficiency for C- 14 de-rated to 7% from 21.7% calculated for Tc-99.
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URDE Final Status Survey Fixed Point Measurements, Building 3, Rooms 3-811 and Shipping/Recelving Area

Surveyors: D. Quinn
J. Dabbs
M. Meyer

All Count times - I minute

Tnstrument/Probe #2A: Ludlwn 2350/ 43-68
Serial Number(s): 141322/ 160117

Efficiency: 11.6% (C-14)
Cal Due Date: 6/10/2005

Inst. Used in 2005 surveys

Survey Date
Survey Unit Number

SU Classification
SU Background (cpm) #2A

4/26/2005
3-1-01

1
160

4/11/2005
3-1-02

2
127#2A

Units cpm dpm/IOOcm 2 Notes
Fixed Point Location

-01
-02
-03
-04
-05
-06
-07
-08
-09
-10
-11
-12
-13
-14
-15
-16
-17

199
177
169
190
172
177
177
180
207
174
160
188
173
198
165
190
166

337
147
78

259
104
147
147
173
406
121
0

242
112
328
43

259
52

1,2
1,2
1,2
1,2
1,2
1,2
1,2
1,2
1,2
1,2
1,2
1,2
1,2
1,2
1,2
1,2
1,2

cpm dpm/l 00cm Notes

102 -216 1,3
194 579 1,3
192 562 1,3
161 294 1,3
160 285 1,3
94 -285 1,3

172 389 1,3
153 225 1,3
130 26 1,3
151 207 1,3
117 -86 1,3
130 26 1,3
141 121 1,3
108 -164 1,3
131 35 1,3
127 0 1,3
143 138 1,3

SU Mean Net Activity (dpm/lOOcm2)

SU Medlan Activity (dpm/JOOcm 2)
Std Deviation (Is)

SU Malimum (dpm/100cm2 )

Mean + 2s (dpm/lOOcm2)

Ludlum 43-68 MDA (dpm/1OOcm2)

174

147
114

406

402

668

126
121
249

579
624

599

Notes: I Ludlam 2360/43-68 used. Daily background performed on similar surface to survey area
2 Waste Room 3-811, listed as Class 1, but no contamination known to have been detected
3 Shipping and Receiving, listed as Class 2, no contamination known to have been detected

Appendix C Page C-4



Surveyors: D. Quinn
J. Welsmann
D. De1 Corso
J. Dabbs
Mr. Meyer

Survey Date 4/
SU Number

SU Classification
SU Bkg (cpm) #2A

#2

Units cpmn
Fixed Point Location

-01 173
-02 144
-03 249
-04 148
-05 144
-06 192
.07 177
-08 128
-09 305
-10 120
-11 244
.12 280
-13 258
-14 262
-15 221
.16 284
*17 290
-18 258
-19 292
-20 514
-21 351

URDE Final Status Survey Fixed Point Measurements, Building 5

Instrument/Probe #1: Ludlum 2224-1 / 43-93 Instrument/Probe #2: Ludlum 2350/43-68 InstrumentfProbe #2A: Ludlum 2350 / 43-4
Serial Number(s): 162425/ PR 182403 Serial Number(s): 105641 / 160117 Serial Number(s): 141322 / 160117

Efficiency: 7.00/ (Note 3) Efflclency: 6.1% (C-14) Efficiency: 11.6% (C-14)
Cal Due Date: 4/15/2004 Cal Due Date: 4/26/2004 Cal Due Date: 6/10/2005

Inst. Used in 2005 surveys
All Count times - I minute

P11/2005 4/V2005 12/19/2003
5-1-01 5-1-02 5-2-01
1 1 2

127 #2A 230 #2 262
#2 #2A 400

dpm/ dpm/ dpni/
100cm2 Notes cpm IOOcm' Notes cpm 1OOcm 2 Notes

12fn9o2003
5-3-01

3

12/19/2003

2

12/192003
5-"402

3
#1 152 #1 152 #1 152

#IA 248 #IA 248 #IA 248
dpm/ dpm/ dpn/

cpm 100cm2 Notes cpm 100cm2 Notes cpm 100cm2 Notes

398 6 250
147 6 242

1054 6 281
182 6 244
147 6 237
562 6 256
432 6 267

9 6 225
1538 6 238
-61 6 262

1011 6 200
1322 6 208
1132 6 263
1167 6 232
812 6 189
1357 6 221
1409 6 236
1132 6 304
1426 6
3345 6
1936 6

173
104
441
121
61

225
320
-43
69

277
-259
.190
285
17

-354
-78
52

640

103

86
246

640
595

1314

61

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

219 -703 2,4
483 1356 2,5
449 801 2,5
462 1013 2,5
443 703 2,5
461 997 2,5
286 392 2,4
432 523 2,5
514 1863 2,5
502 1667 2,5
476 1242 2,5
474 1209 2,5
483 1356 2,5
464 1046 2,5
369 -507 2,5
338 -1013 2,5
370 -490 2,5
447 768 2,5
479 1291 2,5

263
248
228
279
211
225
217
325
306
222
272
235
263
332
312
194
246

245
0

-327
507

-605
-376
-507
1258
948
-425
392
-212
245
1373
1046
-882
-33

1,5 220 -458
1,5 221 -441
1,5 166 -1340
1,5 327 1291
1,5 198 -817
1,5 277 474
1,5 259 180
1,5 267 310
1,5 205 -703
1,5 197 -833
1,5 288 654
1,5 214 -556
1,5 263 245
1,5 196 -850
1,5 244 -65
1,5 233 -245
1,5 210 -621

1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
l's
1,5
1,5
1,5
1,5
1,5

247 -16
271 376
254 98
181 -1095
223 -408
246 -33
197 -833
263 245
205 -703
209 -637
238 -163
269 343
262 229
235 -212
235 -212
271 376
236 -196

1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
l's
1.5

SU Mean Net Activity (dpm/l WOcm) 974

SU Median Activity (dpm/IOOcmt ) 1054
Std Deviation (Is) 789

SU Maximum (dpm/lOOcml) 3345

Mean + 2s (dpm/lO0cm2) 2552

Ludlum 43-93 MDA (dpm/lOOcm2) 990

Ludlum 43-68 MDA (dpm/l00cmm) 61

711

997
826

1863

2362

1398

1962

156

0
682

1373

1521

1362

1558

-222

-441
671

1291

1120

1362

1558

-167

-163
445

376

722

1362

1558

Notes: 1
2
3
4
5
6

Ludlum 2224-1/43-93 used.
Ludlum 2350/43-68 used.
43-93 Efficiency for C. 14 de-rated to 7% from 21.7% calculated for Tc-99.
Measurement taken on soapstone comtertop in laboratory.
Tile surfaces within Building 5 exhibited higher ambient background levels (Tile background shown as IA or 2A)
Inst 2A used: Ludlum 2360 + 43-68, 141322/160117
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URDE Final Status Survey Fixed Point Measurements, Building 6
Surveyors: D. Quinn Instrument/Probe #1: Ludlum 2224-1 / 43-93

J. Welsmann Serial Number(s): 162425 / PR 182403
D. Del Corso Efclency: 7.00% (Note 3)

Cal Due Date: 4/15/2004
All Count times - I minute

Survey Date 12/23/2003
Survey Unit Number 6-1-01

SU Classification 2
SU Background (cpm) #1 171

Units cpm dpm/lOOcm 2 Notes
Fixed Point Location

-01 173 29 1
-02 150 -300 1
-03 180 129 1
-04 188 243 1
-05 175 57 1
-06 146 -357 1
-07 266 1357 1
-08 120 -729 1
-09 190 271 1
-10 206 500 1
-11 164 -100 1
-12 161 -143 1
-13 180 129 1
-14 300 1843 1
-15 178 100 1
-16 167 *57 1
-17 213 600 1

SU Mean Net Activity (dpm.l1OOcm 2) 210

SU Median Activity (dpm/IOOcm2 ) 100
Std Deviation (Is) 615

SU Maximum (dpm/lOOcm2) 1843
Mean + 2s (dpm/lOOcm2) 1441

Ludlum 43-93 MDA (dpm/lOOcm2) 1140

Notes
I Ludlum 2224-1/43-93 used. Daily background performed on similar surface to survey area
2 Ludlum 2350/43-68 used. Daily background perfonned.
3 43-93 Efficiency for C-14 de-rated to 7% from 21.7% calculated for Tc-99.

Appendix C Page C-6



Appendix D

UNILEVER FINAL STATUS SURVEY

SURVEY UNITS AND FIXED POINT LOCATIONS



URUS Final Status Survey
Building I -1st Floor - Class 3

Survey Unit 1-1-01
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URUS Final Status Survey

Building 1 -2nd Floor - Class Z

Survey Unit 1-2-01
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URUS Final Status Survey

Building I - 2nd Floor e Class.,3

Survey Unit 1-2-02
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URUS Final Status Survey

Building I - 3rd Floor

Survey Unit 1-3-01
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URUS Final Status Survey

Building 1 3rd Floor

Survey Unit 1-3-02
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URUS Final Status Survey

Building I - 4th Floor - Class 2



URUS Final Status Survey

Building i - 4th Floor -Class' 3



BCk IJ Floor -
CI4SS I

IODV (-Li(5 vy C -
(4 vtIfuir gresv4c

edy~wA*K /v:
A b ew (OP.

t•:,-- Witiovi4

c4;hel .5

1 i-'19

I a

/

1 k1 W~_~od

cz) I
I . .

H i)r
swap Zogu

.lI

144 11wit

N

/

N_

I'l



URUS Final Status Survey

Building 1 - 5th Floor . Class a

Suivey Unit 1-5-01



URUS Final Status Survey
Building I - 5th Floor- Class 3

Survey Unit 1-5-02



URUS Final Status Survey Plan
Building 2-2nd Floor -Classi a

Survey Unit 2-2-01



URUS Final Status Survey Plan
Building 2 -2nd Floor - Class 3

Survey Unit 2-2-02
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URUS Final Status Survey Plan
Building 5 .2nd Floor. Class 2

Survey Unit 5-2-01



URUS Final Status Survey

Building 5 -3rd Floor -Class 3

Survey Unit 5-3-01
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URUS Final Status Survey

Building 5 -4th Floor - Class 2

Survey Unit 54-01



URUS Final Status Survey

Building 5-4th Floor- Class 3

Survey Unit 5-4-02



URUS Final Status Survey
Building 6- Class 2

Survey Unit 6-1-01
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UNILEVER BUILDING 66

WASTE STORAGE ROOM

RELEASE SURVEY



WrTELEDYNE
BROWN ENGINEERING
Environmental Services
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DECOMMISSIONING SURVEY

FOR

UNILEVER RESEARCH U.S.

EDGEWATER, NEW JERSEY

JULY 1996

Diahann McFarlane

Survey Date:
Report Date:

July 8, 1996
July 22, 1996

TELEDYNE BROWN ENGINEERING
Environmental Services
50 Van Buren Avenue

Westwood, New Jersey 07675



WTELEDYNE
BROWN ENGINEERING

July22,1996 Environmental Services
60 VAN BUREN AVENUE

P.O. BOX 1235

WESIWOOD, NEW JEEY 07M751235

Mr. Jack T. Roque (Z1) 664.7070 FAX (201) 8845586

Unilever Research U.S.
Edgewater Laboratory
45 River Road
Edgewater. NJ 07020

Dear Mr. Roque:

On July 8, 1996, DIahann McFarlane of Teledyne Brown Engineering -
Environmental Services performed a decommissioning survey in the Waste room
at your facility located In Edgewater, New Jersey.

The survey consisted of radiation monitoring for both direct and removable
radioactive contamination. Direct radiation surveys were conducted with an
Eberline Instrument PAC-4G-3 gas proportional survey meter (serial number
3709: calibrated 4/22/96) designed to reveal the presence of beta radiation.
Areas are reported as being contaminated if the count rate exceeds twice the
background count rate of the meter.

Removable radioactive contamination surveys consisted of smear samples taken
by wiping approximately 200 cm2 of surface area with an absorbant material at
representative areas of the laboratories. Smears were analyzed by liquid
scintillation counting using a Packard Tri-Carb Model 1600 TR Liquid
Scintlflatlon Analyzer (S/N-404131). It Is our practice to Include with every
group of approximately 200 samples a background and standards (H-3 and C-14)
traceable to the National Institute of Standards and Technology. The results of
the survey is enclosed. The background for the smears that were analyzed was 4
cpm for H-3 with the efficiency being 64.54, and 13 cpm for C-14 with an
efficiency of 96.30.

The acceptable limits of surface contamination. as defined by the U.S. Nuclear
Regulatory Commission's publication "Guidelines for Decontamination of
Facilities and Equipment Prior to Release for Unrestricted Use or Termination of
Licenses by Byproduct, Source or Special Nuclear Material", are presented In
Table 1. No areas were found to exceed these limits.

If you have any questions or require additional information. please do not
hesitate to contact me.

Sincerely.

TELEDYNE BROWN ENGINEERING
Environmental Services

QA) 2  eJ c

Diahann McFarlane . Health Physics Tech.
Radiological Services Department

Enc.
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TABLE 1

ACCEPTABLE SURFACE CONTIAMINAlION LEVELS

NUCLIDESa AVERAGEb c f MAXDUMb d f REMOVABLEb c f

A. U-nat, U-235, U-238
and decay products

B. Transuranics, Ra-226.
Ra-228. 7-230,
Th-228, Pa-231,
Ac-227,1-125,1-129

C. Th-nat. Th-232.
Sr-90, Ra-223.
Ra-224, U-232, 1-126.
1-131, 1-133

D. Beta -gamma emitters
(nuclides with decay
modes other than
alpha emission or
spontaneous fission)
except Sr-90 and
others noted above

5,000 dpm cz/100 cm2

100 dpm/100 cm2

1.000 dpm/ 100 cm2

5,000 dpm l1y/100 cm2

15,000 dpm cc/100 cm2

300 dpm/100 cm2

3,000 dpm/ 100 cm2

15,000 dpmiy/100 cm2

1,000 dpm a/100 cm2

20 dpm/100 cm2

200 dpm/100 cm2

1.000 dpmjfy/100 cm2

aWhere surface contamination by both alpha and beta-gamma-emitting nuclides exists, the limits
established for alpha- and beta-gamma-emitting nuclides should apply independently.

bAs used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive
material as determined by correcting the counts per minute observed by an appropriate detector for
background, efflciency, and geometric factors associated with the Instrumentation.

CMeasurements of average contaminant should not be averaged over more than 1 square meter. For
objects of less surface area, the average should be derived for each such object.

dThe maximum contamination level applies to an area of not more than 100 cm2.

e'Me amount of removable radioactive material per 100 cm2 of surface area should be determined by
wiping that area with dxy filter or soft absorbent paper, applying moderate pressure, and assessing
the amount of radioactive material on the wipe with an appropriate instrument of known efficiency.
When removable contamination on objects of less surface are is determined, the pertinent levels
should be reduced proportionally and the entire surface should be wiped.

fThe average and maximum radiation levels associated with surface contamination resulting from beta-
gamma emitters should not exceed 0.2 mrad/br at 1 cm and 1.0 mrad/hr at I cm. respectively,
measured through not more than 7 milligrams per square centimeter of total absorber.
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SMEAR RESULTS
BY LIQUID SCINTILLATION
COUNTING

LOCATION: Waste Room - View A

Low Energy Low Energy
SMEAR Beta Activity Beta Activity

No. dpm/sample dAnLTOOcn 2

1 <50 <25

2 <50 <25

3 <50 <25

4 <50 <25

5 <50 <25

6 <50 <25

7 <50 <25

8 <50 <25

9 <50 <25

10 <50 <25

11 <50 <25

12 <50 <25

13 <50 <25

14 <50 <25

is <50 <25

16 <50 <25

17 <50 <25

18 <50 <25

19 <50 <25

20 <50 <25

21 <50 <25
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SMEAR RESULTS
BY LIQUID SCINTILLATION
COUNTING

LOCATION: Waste Room - View B

Low Energy Low Energy
SMEAR Beta Activity Beta Activity

No. dpm/sample dpm/lOOcm 2

1 <50 <25

2 <50 <25

3 <50 <25

4 <50 <25

S <50 <25

6 <50 <25

7 <50 <25

8 <50 <25

9 <50 <25

10 <50 <25
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SMEAR RESULTS
BY LIQUID SCINTILLATION
COUNTING

LOCATION: Waste Room- View C

Low Energy | Low Energy
SMEAR Beta Activity j Beta Activity

No. dpmmhiample _ dpM/lOOc 2

1 <50 <25

2 <50 <25

3 <50 <25

4 <50 <25

5 <50 <25

6 <50 <25

7 <50 <25

8 <50 <25

9 <50 <25

10 <50 <25

11 <50 <25

12 <50 <25

13 <50 <25

14 <50 <25

15 <50 <25

16 <50 <25

17 <50 <25

18 <50 <25

19 <50 <25

20 <50 <25

- -, �-, :. I-- .'� , - ., , , "; P.
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UNILEVER RESEARCH AND DEVELOPMENT - EDGEWATER

BUILDING DRAWINGS
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This is to acknowledge the receipt of your letter/application dated

S12 3 bo , and to inform you that the initial processing which
includes an administrative review has been performed.

YIetnuidl~qA1O5 M)-%o3OgLIof1I;| There were no a ministrative omissions. Your application was assigned to a
technical reviewer. Please note that the technical review may identify additional
omissions or require additional information.

E[ Please provide to this office within 30 days of your receipt of this card

A copy of your action has been forwarded to our License Fee & Accounts Receivable
Branch, who will contact you separately if there is a fee issue involved.

Your action has been assigned Mail Control Number I g1t9(
When calling to inquire about this action, please refer to this control number.
You may call us on (610) 337-5398, or 337-5260.

NRC FORM 532 (RU Sincerely,
(«s) Licensing Assistance Team Leader



(FOR LFMS USE)
INFORMATION FROM LTS

BETWEEN:

License Fee Management Branch, ARM
and

Regional Licensing Sections

: Program Code: 03620
: Status Code: 0
: Fee Category: 3M
: Exp. Date: 20060228
: Fee Comments:
: Decom Fin Assur Reqd: Y
:::::::::::::::::::::::::::::::::::::::::::::::::

LICENSE FEE TRANSMITTAL

A. REGION 4
1. APPLICATION ATTACHED

Applicant/Licensee:
Received Date:
Docket No:
Control No.:
License No.:
Action Type:

CONOPCO,INC.
20050524

3005233
137195
29-00304-02
Termination

2. FEE ATTACHED /
Amount:
Check No.:

3. COMMENTS

Signed hea it.- L2 ,
Date KIs 4 Iw ;

B. LICENSE FEE MANAGEMENT BRANCH (Check when milestone 03 is entered /_/)

1. Fee Categorysand Amount:

2. Correct Fee Paid. Application may be processed for:
Amendment

Renewal
License

3. OTHER

Signed
Date


