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Mr. Steve Courtemanche
U.S. Nuclear Regulatory Commission — Region 1

2100 Renaissance Boulevard, Suite 100 ]
King of Prussia, PA 19406-2713 =
=

License Renewal 07-16199-01 =
Docket No. 03010568 L
Control No. 577803 C(Z@&) ij Te
License renewal ' Lol

Dear Mr. Courtemanche: e

Attached is our NRC license renewal application. We have followed the guidance provided in
NUREG 1556 Volume 7, dated December 1999. Included with the license renewal is our
response to your letter dated July 27, 2012.

We request the following changes:

Termination of all restricted areas in the Administration and Research Building, 1600
Rockland Road, Wilmington, DE 19803 and removal from our license. Any short-lived
radioactive materials in the Administration and Research Building have decayed to background,
as the last times they were used in the building were: Cobalt 57, 1998; Iron 59, 1998; lodine
125, 2006; Phosphorous 32, 2009; Rubidium 86, 2001, Sulfur 35, 2006. Please see attached
documentation that all labs and areas in the Administration and Research Building and waste
storage shed where long-lived radioactive materials, Hydrogen 3, Carbon 14 and Calcium 45,
have been used or stored are free of contamination. Other items listed on the license in item #5
have not been used in the Administration and Research Building at least since 1992. No
radioactive materials are stored in the Administration and Research Building. The Life Science
Center (animal facility), 1600 Rockland Road, Wilmington, DE 19803 remains on our license.

In item #5 on our license renewal, we request the reduction in amounts of Hydrogen 3
and Carbon 14, and elimination of Calcium 45. Please see attached documentation that all
labs and areas where Hydrogen 3, Carbon 14 and Calcium 45 have been used are free of
contamination. We currently have 14.03 millicuries of Hydrogen 3, 0.15 millicuries of Carbon 14,
and O millicuries of Calcium 45 in active inventory. We have no Hydrogen 3, Carbon 14 or
Calcium 45 in radwaste storage. Except for the amounts in active inventory, all Hydrogen 3,
Carbon 14 and Calcium 45 was disposed by vendor (see attached documentation) or by
sanitary sewer. ‘

1600 Rockland Road, Wilmington, DE 19803
Phone: (302) 651-6084 / Fax: (302) 651-6012
kchurchw@nemours.org

—
— bglody
NMSSIRé/N1 MATERIALS-002


mailto:kchurchw@nemours.org

Termination of our parent company guarantee.

In item #7, amendment of Authorized Users list: Remove Wenlan Wang, PhD and Carolyn
Schanen, MD, PhD. Change Sigrid Rajasekaran’s name to Sigrid Langhans, PhD. Addition of
Matthew Butchbach, PhD as an Authorized User - See #7 and Attachment 7B on the license
renewal application for his training and experience.

Thank you for your assistance. If you need any additional information, please contact me at
(302) 651-6708 or the RSO, Grace M. Hobson, Ph.D., at (302) 651-6829.

Sincerely,

(A

Kevin Churchwell, MD
Chief Executive Officer
Nemours/Alfred |. duPont Hospital for Children

cc Grace M. Hobson, Ph.D., Radiation Safety Officer
Vicky L. Funanage, Ph.D., Director of Biomedical Research
Gunsel Acikgoz, M.D., Chair, Radiation Safety Committee
Marc Felice, Consultant



NRC FORM 313 U.S. NUCLEAR REGULATORY COMMISSION
(05-2012)
10 CFR 30, 32, 33,

34, 35, 36, 39, and 40

APPLICATION FOR MATERIALS LICENSE

APPROVED BY OMB: NO. 3150-0120 EXPIRES: (05/31/2015)

Estimated burden per response to comply with this mandatory collection request: 4.3 hours. Submittal of
the application is necessary to determine that the applicant is qualified and that adequate procedures exist
to protect the public health and safety. Send comments regarding burden estimate to the Information
Services Branch (T-5 F53), U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001, or by
internet e-mail o Infocollects.Resource@nrc.gov, and to the Desk Officer, Office of Information and
Regulatory Affairs, NEOB-10202, (3150-0120), Office of Management and Budget, Washington, DC
20503. if a means used to impose an information collection does not display a currently valid OMB control
number, the NRC may not conduct or sponsor, and a person is not required to respond to, the information
collection.

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION.
SEND TWO COPIES OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW.

APPLICATION FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH:

OFFICE OF FEDERAL & STATE MATERIALS AND
ENVIRONMENTAL MANAGEMENT PROGRAMS

DIVISION OF MATERIALS SAFETY AND STATE AGREEMENTS
U.S. NUCLEAR REGULATORY COMMISSION

WASHINGTON, DC 20555-0001

ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS:

IF YOU ARE LOCATED IN:

ALABAMA, CONNECTICUT, DELAWARE, DISTRICT OF COLUMBIA, FLORIDA, GEORGIA,
KENTUCKY, MAINE, MARYLAND, MASSACHUSETTS, NEW HAMPSHIRE, NEW JERSEY,
NEW YORK, NORTH CAROLINA, PENNSYLVANIA, PUERTO RICO, RHODE ISLAND, SOUTH
CAROLINA, TENNESSEE, VERMONT, VIRGINIA, VIRGIN ISLANDS, OR WEST VIRGINIA,

SEND APPLICATIONS TO:

LICENSING ASSISTANCE TEAM

DIVISION OF NUCLEAR MATERIALS SAFETY

U.S. NUCLEAR REGULATORY COMMISSION, REGION
2100 RENAISSANCE BOULEVARD, SUITE 100

KING OF PRUSSIA, PA 19406-2713

IF YOU ARE LOCATED IN:

ILLINOIS, INDIANA, IOWA, MICHIGAN, MINNESOTA, MISSOUR!, OHIO, OR WISCONSIN,
SEND APPLICATIONS TO:

MATERIALS LICENSING BRANCH

U.S. NUCLEAR REGULATORY COMMISSION, REGION i1l
2443 WARRENVILLE ROAD, SUITE 210

LISLE, IL 60532-4352

ALASKA, ARIZONA, ARKANSAS, CALIFORNIA, COLORADO, HAWAII, IDAHO, KANSAS,
LOUISIANA, MISSISSIPPI, MONTANA, NEBRASKA, NEVADA, NEW MEXICO, NORTH
DAKOTA, OKLAHOMA, OREGON, PACIFIC TRUST TERRITORIES, SOUTH DAKOTA, TEXAS,
UTAH, WASHINGTON, OR WYOMING,

SEND APPLICATIONS TO:

NUCLEAR MATERIALS LICENSING BRANCH

U.S. NUCLEAR REGULATORY COMMISSION, REGION IV
1600 E. LAMAR BOULEVARD

ARLINGTON, TX 76011-4511

PERSONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS

TO THE U.S. NUCLEAR REGULATORY COMMISSION ONLY IF THEY

WISH TO POSSESS AND USE LICENSED MATERIAL IN STATES SUBJECT TO U.S.NUCLEAR REGULATORY COMMISSION JURISDICTIONS.

1. THIS IS AN APPLICATION FOR (Check appropriate item)

D A NEW LICENSE

[:[ B. AMENDMENT TO LICENSE NUMBER

C. RENEWAL OF LICENSE NUMBER 07-16199-01

2. NAME AND MAILING ADDRESS OF APPLICANT (Include ZIP code)

Alfred 1. duPont Hospital for Children
PO Box 269
Wilmington, DE 19899

3. ADDRESS WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED

4. NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICATION

Life Science Center, 1600 Rockland Road, Wilmington, DE
19803;
Rockland Center 1, 1701 Rockland Road

BUSINESS CELLULAR TELEPHONE NUMBER

(302) 377-1451

BUSINESS TELEPHONE NUMBER

Grace M. Hobson, PhD, RSO
(302) 651-6829 J

Wilmington, DE 19803

BUSINESS EMAIL ADDRESS
ghobson@nemours.org

SUBMIT ITEMS § THROUGH 11 ON 8-1/2 X 11" PARPER. THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED 1S DESCRIBED IN THE LICENSE APPLICATION GUIDE.

5. RADIOACTIVE MATERIAL
a. Element and mass number; b. chemical and/or physical form; and ¢. maiximum amount
which will be possessed at any one time.

6. PURPOSE(S) FOR WHICH LICENSED MATERIAL WILL BE USED.

7. INDIVIDUAL(S) RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR
TRAINING EXPERIENCE.

8. TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS.

9. FACILITIES AND EQUIPMENT.

10. RADIATION SAFETY PROGRAM.

11. WASTE MANAGEMENT.

12. LICENSE FEES (See 10 CFR 170 and Section 170.31)

AMOUNT

FEE CATEGORY N/A ENCLOSED $

UPON THE APPLICANT.

THE BEST OF THEIR KNOWLEDGE AND BELIEF.

CERTIFYING OFFICER - TYPED/PRINTED NAME AND TITLE

Kevin Churchwell, MD

13. CERTIFICATION. (Must be completed by applicant) THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE IN THIS APPLICATION ARE BINDING

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPLICANT, NAMED IN [TEM 2, CERTIFY THAT THIS APPLICATION IS PREPARED IN
CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PARTS 30, 32, 33, 34, 35, 36, 39, AND 40, AND THAT ALL INFORMATION CONTANED HEREIN IS TRUE AND CORRECT TO

WARNING: 18 U.S.C. SECTION 1001 ACT OF JUNE 25, 1948 62 STAT. 749 MAKES IT A C RIMINAL 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.

DATE

SP%s

SIGNATUR

TYPE OF FEE FEE LOG [FEE CATEGORY

AMOUNT RECEIVED
$

APPROVED BY

FOR NRC USE ONLY
CHECK NUMBER | COMMENTS

NRC FORM 313 (05-2012)
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A.l. duPont Hospital for Children of the Nemours Foundation NRC License No. 07-16199-01
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

5. RADIOACTIVE MATERIAL

a) Element and Mass Number b) Chemical/Physical form ¢) Maximum Activity
Hydrogen 3 Any 300 millicuries
Carbon 14 Any 60 millicuries
Sodium 24 Any 100 millicuries
Phosphorus 32 Any 500 millicuries
Phosphorus 33 Any 500 millicuries
Sulfur 35 Any 300 millicuries
Potassium 42 Any 100 millicuries
Chromium 51 Any 50 millicuries
Iron 59 Any 20 millicuries
Rubidium 86 Any 500 millicuries
Molybdenum 99 Any 2 curies
Technetium 99m Any 2 curies
lodine 125 Any 100 millicuries
lodine 131 Any 100 millicuries

Renewal Application

May, 2013
Page _g_



A.l. duPont Hospital for Children of the Nemours Foundation NRC License No. 07-16199-01
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

6. USE OF RADIOACTIVE MATERIAL
The radioactive materials listed in ltem 5 will be used for research and development as
defined in 10CFR 30.4 and for animal studies.

Radioactive materials may be used to test room shielding integrity and effectiveness.

Radioactive materials will not be used on or in human beings.

Renewal Application
o May, 2013
Page _«~



A.l. duPont Hospital for Children of the Nemours Foundation NRC License No. 07-16199-01
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

7. INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAM

Radiation Safety Officer

Grace Hobson, Ph.D. - Training and experience as previously submitted
See Attachment 7A, “Delegation of Authority”

Although our NRC license does not require a Radiation Safety Committee (RSC), the
RSO meets with the hospital’'s RSC quarterly for the purpose of communication with
management. Other methods of communication with management may be substituted.

Authorized Users

Training and experience; types and quantities of licensed materials to be used as
previously submitted:

Robert Akins, Ph.D.

Vicky Funanage, Ph.D.

Zhaoping He, Ph.D.

Grace M. Hobson, Ph.D.

Robert Mason, Ph.D.

Ayyappan K. Rajasekaran, Ph.D.

Sigrid Langhans, Ph.D., formerly Sigrid Rajasekaran, Ph.D.

With this license renewal, we request addition of:
Matthew Butchbach, Ph.D. — See Attachment 7B for training and experience

Renewal Application

J May, 2013
Page ‘Z



. Alfred |. duPont
Mb ~ Hospital for Children

Memorandum

DELEGATION OF AUTHORITY
RADIATION SAFETY OFFICER

To: All Nemours Associates

From: Kevin Churchwell, M.D., Chief Executive Officer
Vicky L. Funanage, Ph.D., Director of Nemours Biomedical Research

Subject: Delegation of Authority for Radiation Safety Officer

Grace M. Hobson, PhD, has been appointed Radiation Safety Officer for Nemours
Biomedical Research at the Alfred |I. duPont Hospital for Children and is responsible for
ensuring the safe use of radioactive materials and radiation-producing equipment. The
Radiation Safety Officer is responsible for managing the radiation safety program;
identifying radiation safety problems; initiating, recommending, or providing corrective
actions; verifying implementation of corrective actions; and ensuring compliance with
regulations for the use of radioactive materials and radiation-producing equipment. The
Radiation Safety Officer is hereby delegated the authority necessary to meet these
responsibilities.

The Radiation Safety Officer has the authority to immediately stop any operations
involving the use of radioactive materials and radiation-producing equipment in which
health and safety may be compromised or may result in non-compliance with NRC
requirements.

I L WA )

g in Ghurchwell, M.D. Vicky L/Funanage, PK’D.
Shief Executive Officer Director, Nemours Biomedical Research




Al duPont Hospital for Children of the Nemours Foundation NRC License No. 07-16199-01
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

Attachment 7B
Dr. Matthew Butchbach received a Ph.D. in Biochemistry from Ohio State University, Columbus,
OH, in . He completed required training and on-the-job training at Ohio State University as

documented on the attached Authorized User Information form and our documents. Letters of
support from his doctoral advisor and from his postdoctoral advisor/supervisor are also attached.
He also completed our Initial Radiation Safety Training course at Alfred I. duPont Hospital for
Children (2 hours) that includes the following topics: Characteristics of ionizing radiation, units of
radiation dose and quantities, radiation detection instrumentation, and biological hazards of
exposure to radiation appropriate to the types and forms of byproduct material of her proposed
use. In addition, he has hands-on experience with use of radioactive materials that is appropriate
to the types and forms of byproduct material of his proposed use.

Dr. Butchbach'’s proposed type, form, quantity and use:

Type Form Quantity Uses
P-32 NTPs 20 mCi Hybridization blotting; kinase assays
S-35 Amino acids 80 mCi Metabolic labeling of proteins

By

PERSONAL INFORMATION WAS REMOVED
BY NRC. NO COPY OF THIS INFORMATION
WAS RETAINED BY THE NRC,

Renewal Application
; May, 2013



[3epartment of Neuroscience 4068 Graves Hall
333 Wast 10th Avenua
Cotambu 32 H-1230

Pliome: A1) 688-8327
PAx: {614 6580742

UNIVERSITY
MEDICAL
CENTER

Grace Hobson, Ph.D.

Radiation Safety Officer
Nemours Biomedical Research
A. . duPont Hospital for Children
1600 Rockland Road
Wilmington DE 19803

Dear Dr. Hobson,

I am writing this to provide documentation of Dr. Matthew E. R. Butchbach’s experience with
radioisotopes. Matt is applying for Authorized User status on your Nuclear Regulatory
Commission license. Matt was doctoral student in my laboratory from June 2000 untit June
2003. He received training on the use of radioisotopes through the Radiation Safety Short
Course at the Ohio State University in May 1996 as well as through annual laboratory training
sessions conducted by me in accordance with regulations from our Radiation Safety Office.
While working in my laboratory, Matt learned and completed [*H]glutamate uptake assays on
synaptosomal preparations he generated. Each [°H]glutamate uptake experiment used about 12
OCi of tritium. In addition to performing these assays, he was responsible for radioactive
recordkeeping in the labaratory and for completing the periodic swipe surveys in the laboratory.

Matt also helped train more junior members of my laboratory on these techniques and radiation
safety procedures.

If you need any additional information about Matt's experience using radioisotopes, then please
feel free to contact me by email (Iin.492@osu.edu) or telephone ((614) 688-5433).

Sincerely,

%é,?é’ .

C Glenn Lin, Ph.D.

Associate professor of Neuroscience
The Ohio State University

E-mail: lin.492@osu.edu

Phone: (614)688-5433



mailto:Iin.492@osu.edu
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Department of 333 Hamilton Hall

Molecular and Cellular Biochemistry 1645 Neil Avenue
Columbus, OH 43210

M ed ica | Phone: (614) 292-5431
C en t er ' FAX: (614) 2924118

01 September 2011

Grace Hobson, Ph.D.

Radiation Safety Officer

Nemours Biomedical Research

A. |. duPont Hospital for Children

1600 Rockland Road
Wilmington DE 19803

Dear Dr. Hobson,

| am writing this letter pursuant to Dr. Matthew E. R. Butchbach being placed on your Nuclear
Regulatory Commission license as an Authorized User. Matt has worked as part of research
group both as a postdoctoral researcher and an independent research scientist from June 2003
untit September 2011. He received training on the use of radicisotopes through the Radiation
Safety Short Course at the Ohio State University in May 1996. All members of my research
team also complete annual laboratory training in radiation safety which is required by the
university's Radiation Safety Office. While working in my laboratory, Matt learned and applied
the following techniques which use radiocisotopes:
+ random priming/hybridization (Southern blot) which required 50 pCi «-[**P]dATP per
assay
 primer end-labeling (for reverse transcriptase-PCR) which required 50 uCi v-[2PJATP
per assay '
« in vivo labeling of proteins in cells which required 100 pCi [*S]methionine per assay.
Matt has had practical experience with each of these techniques and has helped train more
junior members of my laboratory on these techniques.

If you require any additional information, then you can .contact me by email
(burghes. 1 @osu,edy) or telephone ((614) 688-4759).

Sincerely,

AT T RN Yy S e A

d

Arthur Burghes »
Professor of Molecular and Cellular Biochemistry


mailto:burghes.1@osu.edy
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OSU MOLE CEL BIOCHEM 6142924118 06/30 '03 10:19 N0.480 02/05

AUTHORIZED USER INFORMATION RS-2
: AUGUST 2001

Section I: User Identification

Name: BOTcHRACH Ma TTHON ELus ‘Rc:—,m HAQT

(Please Prinf) LAST ~ FIRST MIDDLE
ssi:_NED - @D -4 _D:: o it @Y ﬂ_ Bmail_hwtehbach. 10 asv.cdw
MM DD
College: Miemicing Department; Mo vecvan f Ceut., Brocezm . Classification: SrAFF
(¢.g, Medicine Radiology Faculty, Staff, etc,)
Building: /%tmzmw Mo, Room No:_ 3673 Sireet Address: 1695 Nae Ave
(e.g. Graves Hall ' B-042 333 W. 10th Ave)
Campus Phone: 6£%. 52,0~ Home Phone;_247 70 #/ Emergency Contact: Fomorary A Plrsons
Emergency Phione: 2 6% w4/

Section II: Training and Txperience ) S
OSU Radiation Safety Short Course, date of compleuon o5/ G 5/ / Gep LD

Other Applicable Training: ‘ !

Type of Training ~ Where Trained When  What kind: Formal Course,

, Seminar; OJT (hrs. of
‘ experience)

Radiation Protection, | 0,, (|uwversiry 01/ |00 2S5 Covasey Fys OTT

Radtatian Physu:s Owia Unirvisesery pi/93 | Gowwes Frysres: F yr~s OJ7
Mathematics and | wn Univars v/ 09/5% | Broenemicrr. Monsoos Couse
'_Ceﬂculatxo g paslcte;l

] dwnualide se , v _ 77/5 Qj7

¢ 7/ 94/ Fyrs OJT

3H | I“Z-O C"v &Mp;z‘ur‘ /{l/%*ﬂw/l‘{"'ply wesrele ;,,oy&l,n_
*p 259G | DA Segrener=s
3;5 ZSOW6; DNA L::H”(‘/n\

Scetion ITV: Approved Supervisor’s Requist .

1 will assume complete responsibility for the above namcd individual and ask that he/she be added to my
projects as a user of Radioactive Material (RAM). Also, I certify I have read OAC chapter 3701:1-38,
and the Radliation Safety Standards for The Ohlo State University. Further, if use involves Radioactive
Material in humans, 1 certify I have read 10CFR35.

I NSO T ed N M @D"‘S\"‘b (0\-@5&,)

Supervisor's Name (Pleasc Print) _ Sugervisor's Signature Date Signed
"Approved Supervigor — Faeulty member with University Radiation Safety Committee Approval

PERSONAL INFORMATION WAS REMOVED 6]
BY NRC. NO COPY OF THIS INFORMATION
WAS RETAINED BY THE NRC.
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Alfred I. duPont Hospital for Children

Radlation Safety

Nemours Blomedical Research

Statement of Training and Experlence

Name:; Matthew E. R. Butchbach, Ph.D.

Date; 29 August 2011
Name of Authorized User:

~ On the Job Tralning by an Authorlzed User:

Yes No Where trained Dates Length (in hours)
Princlples and Practices of XX Ohlo U; Ohio | 09/94- | 15vyears OJT -
Radiation Protection . State U present
Radioactivity Measurement, XX Ohio U: Ohlo | 09/94- | 15 years OJT
Monitoring Technlques, and State U present '
Instruments ~
Mathematics and Calculations XX Ohlo U; Ohlo | 09/94- | 15 vears OJT
Basic to the Use and State U present ‘
Measurement of Radloactivity
Biological Effacts of Radiation XX Ohio U; Ohio | 09/94- | 15 years OJT .

State U present
Training provided by a Radiation Safety Office:

Yas No Where trained Dates Length (in hours)
Principles and Practices of XX Ohio U: Ohlo | 09/94; | 3 hours; 2 hours
Radiation Protsction | State U 05/06
Radioactivity Measurement, XX Chio U; Ohlo | 09/94; | 3 hours: 2 hours
Monitoring Techniques, and State U 05/86
Instruments :
Mathematics and Calculations XX Ohio U; Ohio | 09/94; | 3 hours: 2 hours
Basic to the Use and State U 05/96
Measurement of Radioactivity ‘ ,
Biological Effects of Radiation X Ohio U: Ohio | 09/84: | 3 hours: 2 hours

State U | 05/98
Formal courses (for credit):
Title/Description of Course Credits College/University Dates and Duration

Blochemical Methods 3 Qhio U Autumn 1994
General Physics 4 Ohio U Spring 1993

/0




Alfred I. duPont Hospltal for Children
Nemours Biomedical Research
Radlatlon Safety

Previous Isotope Handling Expertence (if you need mors room. attach a pags):
Amount handled Estimated number

[sotops per experiment of expis peryr  Dates Where Type of experiment
(*H - [24mGi 5 06/36- | Ohio State Receptor
) 05/98 Unlversity autoradiography
*H 13 puCl 5 '[ 06/00- | Ohio State | Vesicular uptake
06/03 University
p 25 pCl 4 ‘ 09/94- | Ohio University DNA sequencing
06/95
s 25 uCl 4 09;94- Ohio University DNA sequencing
06/05
“P 40puCl 5 06/03- | Ohio State Southern, probe
: 08/09 University labsling
=3 50 pCi 1 06/03- Ohlo State Celi labeling
. 06/09 University

You must take our Initlal Radlation Safety Tranining Course avallable at
S:\research\Radlation_Safety\TralnIng. Please attach the quiz to this document

ot )

jome

/]




A.l. duPont Hospital for Children of the Nemours Foundation NRC License No. 07-16199-01
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

8. TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS
(Occupationally Exposed Individuals and Ancillary Personnel)

Training is consistent with that described in Appendix J of NUREG 1556- Volume 7.

Personnel are classified in one of three categories: Authorized User, User, or Frequenter

1.

3.

Authorized User is the professional staff member approved by the NRC to use
radioactive materials. This individual directs research projects, supervises the
laboratory, and is responsible for on-the-job training of Users.
Training
All Authorized Users are required to complete the initial training course with quiz such
as the one currently available on the computer as well as annual training courses with
quizzes made available annually on the computer. All courses include:

¢ Principles and practices of radiation protection,

¢ Radioactivity measurements standardization and monitoring techniques and

instruments,
e Mathematics and calculations basic to the use and measurement of radioactivity
e Characteristics and biological Effects of radiation

User — is the technical staff person who assists the Authorized User in carrying out the
research project. Their required training is as follows:

Training — All Users are required to take the initial training course with quiz such as the
one currently available on the computer and on-the-job training to be performed by the
Authorized User covering the above subjects. All Users are required to complete an
annual computer course with quiz such as the one currently available.

Frequenter — is any employee other than an Authorized User or User who may need to
enter a radionuclide laboratory.

Training - Employees working in the area are instructed annually in procedures to keep
their exposure to radioactive materials and associated radiation as low as reasonably
achievable. Employees and contractors who need to enter a radionuclide laboratory to
repair or maintain the facility are required to notify the RSO prior to entering the
laboratory. This allows the RSO to evaluate any possible contamination or radiation
hazard associated with the problem to be corrected and provide guidance as needed to
keep exposures as low as reasonably achievable.

All training and testing will be documented.

All initial training courses with quizzes and annual training courses with quizzes will be
reviewed and approved by the RSO.

Renewal Application
o / =) May, 2013
age_‘7—"



A.l. duPont Hospital for Children of the Nemours Foundation NRC License No. 07-16199-01
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

9. FACILITIES AND EQUIPMENT

Research using radioactive materials is conducted in the research lab facilities of the Life
Science Center (animal facility) at 1600 Rockland Road and of Rockland Center 1 at 1701
Rockland Road, Wilmington, DE. Access to both buildings is controlled by prox card.

A sketch of a typical research laboratories at approximate scale and indicating fume hood, sink,
benches, waste disposal receptacles, refrigerator, etc are attached as Attachment 9.

The Life Science Center is a cinderblock building with animal housing rooms and laboratories.
One side of the building abuts a garage, but the animal housing rooms and laboratories are not
on this side of the building.

The Radiation Safety Officer (RSO) has the responsibility to approve the use of radionuclides in
any given location. With regard to the general design specifications, the RSO will consider the
amount of laboratory space, sinks, work-bench surfaces, ventilation, and availability of a fume
hood acceptable for use with radioactive materials, wall surfaces and floor covering. In the case
of animal work, the RSO will verify training of the veterinarian and will give instruction to
caretakers that are consistent with and conform to those in Appendix H NUREG-1556 Vol. 7,
dated December, 1999,

Work-benches have non-absorbent surfaces. The use of disposable plastic-backed absorbent
paper is recommended on work surfaces in all radionuclide laboratories.

The RSO will ensure proper shielding of radioactive materials while in storage.

Unless specifically exempted by the RSO, each laboratory shall have on hand, or be readily
available, in operating condition a properly calibrated survey instrument or monitoring
equipment appropriate for the type and level of ionizing radiation used.

The RSO will determine if other special equipment (remote handling devices, special shielding,
containers, and respiratory protective equipment) is necessary based on the anticipated needs
of each individual radioisotope laboratory; the energy, radiation emitted, and amount of
radioactive materials used; and the type of operation for which the radioactive materials are
contemplated.

Work will be carried out in hoods, if possible. Where not practical, the design of the experiment
and the equipment will be such as to ensure the trapping of vapors, gases, and dusts. Other
special restrictive conditions due to the experiment may be imposed by the RSO.

Hoods are single-ducted and filtered with exhaust ducts going from the hood to the outside roof
of the building. Hoods will have an exhaust rate of at least 100 linear feet per minute as
measured by a qualified contractor or the RSO. Hoods not meeting the 100 fpm criterion will
be used only for operations which will not produce airborne contamination or will be up-graded
to meet this criterion.

Hoods for major radionuclide use are equipped with a pre-filter and charcoal filter.

Filter changes and work on any ducts associated with hoods used for radionuclide work shall
only be conducted after the filters and ducts have been surveyed by the RSO or designee. The
RSO will evaluate survey results and determine any hazard to the workers. Work personnel will
be provided protective clothing and masks if needed.

Renewal Application
May, 2013

Page /5
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A.l. duPont Hospital for Children of the Nemours Foundation
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

NRC License No. 07-16199-01

10. RADIATION SAFETY PROGRAM

10.1 Audit Program

The applicant is not required to, and should not, submit its audit program to the NRC for

review during the licensing phase. However, this matter may be reviewed during NRC
inspections.

Renewal Application
— May, 2013
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A.l. duPont Hospital for Children of the Nemours Foundation NRC License No. 07-16199-01
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

10. RADIATION SAFETY PROGRAM

10.2. Radiation Monitoring Instruments

We will use instruments that meet the radiation monitoring instrument specifications
published in Appendix M to NUREG - 1556, Vol. 7, “Program-specific Guidance About
Academic, Research and Development, and Other Licenses of Limited Scope”, dated
December 1999. Additionally, we will implement the model survey meter calibration
program published in Appendix M to NURDG - 1556, Vol. 7, “Program-specific Guidance
About Academic, Research and Development, and Other Licenses of Limited Scope”, dated
December 1999. Alternatively, instruments will be calibrated by an accredited group, such

as Ludlum Measurements, Inc. We reserve the right to upgrade our survey instruments as
necessary.

Renewal Application
- May, 2013
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A.l. duPont Hospital for Children of the Nemours Foundation NRC License No. 07-16199-01
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

10. RADIATION SAFETY PROGRAM

10.3 Material Receipt and Accountability

Requisitions for all radioactive materials and radiation devices must be directed to the RSO
or designee of the RSO, who will verify that the request adheres to the limitations of our
NRC By-Product Material License, the Supervisor's use limit, and any other limits set by the
RSO.

During normal working hours, carriers are instructed to deliver radioactive packages directly
to the Receiving Department. Personnel in the Receiving Department will be trained to
place the package in a designated locked cabinet. Personnel in the Receiving Department
will be trained to immediately contact the RSO if the package appears damaged and ask
the carrier to remain at the facility until it can be determined that neither the carrier nor the
vehicle is contaminated.

During off-duty hours, packages are not normally accepted. Should a package arrive,
trained Security personnel will accept delivery of radioactive packages in accordance with
the following procedure: Any package containing radioactive material shall be signed for by
the security guard and taken immediately to the designated Receiving area. Security
personnel will unlock the door, place the package in the designated secured storage
cabinet and re-lock the room door. They will be trained to immediately contact the RSO if
the package appears damaged and ask the carrier to remain at the facility until it can be
determined that neither the carrier nor the vehicle is contaminated.

Packages will be picked up from the Receiving Department and checked for exposure and
contamination and logged in by the RSO or designee. The package will then be turned over
to the responsible individual user along with a usage form such as the attached
Radionuclide Inventory form (Attachment 10.3).

Whenever any of the radioactive material is removed from its container, the user's name,
date, amount or activity withdrawn, and its final disposition will be recorded on this form.
When the material is depleted, the usage form is appropriately notated and the original
returned to the RSO. The user is advised to retain a copy of the usage form. This
mechanism provides a means for maintaining a running inventory of all radionuclides used
throughout the facility.

Annually, each Authorized User is required to provide a total inventory of radionuclides on
hand at that time in order to verify that all inventory records concur.

Renewal Application
— May, 2013
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Attachment 10.3

Alfred 1. duPont Hospital for Children
Radiation Safety

Control number:

Radionuclide Inventory

Date ordered

| |

Requested by

Authorized User

Isotope

I -

Material

Amount (uCi)

Vendor

Catalog number

To be filled out when item is received:
Lot number

Date received

Wipe tested by
Surveyed by
Amount (uCi) disposed via each method:
Hold for Commercial

Date User Amt. Used Decay Sewer Vendor Nonradioactive
T ]
i .

Totals

When radioactive material is depleted:
Totals are required for each category of waste

Retain a copy

Sign and return original to RSO

Authorized User’s signature:

1



A.l. duPont Hospital for Children of the Nemours Foundation
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

NRC License No. 07-16199-01

10. RADIATION SAFETY PROGRAM

10.4 Occupational Dose

We will monitor individuals in accordance with the criteria in the section entitled ‘Radiation
Safety Program-Occupational Dose’ in NUREG-1556 Vol.7, ‘Consolidated Guidance about
Materials Licenses: Program-specific Guidance about Academic, Research and
Development and Other Licenses of Limited Scope™ dated December 1999.

Renewal Application

4 May, 2013
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A.l. duPont Hospital for Children of the Nemours Foundation
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

10. RADIATION SAFETY PROGRAM
10.5 Public Dose N/A

No response is required.
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A.l. duPont Hospital for Children of the Nemours Foundation NRC License No. 07-16199-01
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

10. RADIATION SAFETY PROGRAM

10.6 Safe Use of Radionuclides and Emergency Procedures

Procedures for safe use and for emergencies have been developed and are distributed to all
Authorized Users of by-product materials. These are consistent with and conform to Appendix
P NUREG-1556 Vol. 7, dated December, 1999.

Renewal Application
May, 2013
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A.l. duPont Hospital for Children of the Nemours Foundation NRC License No. 07-16199-01
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

10. RADIATION SAFETY PROGRAM

10.7 Surveys

Surveys will be performed by personnel who have successfully completed training in the
proper use of survey meters.

The following is a description of our survey program: All areas where radionuclides are
used will be monitored by wipe test with the following frequencies:

Monthly Weekly Daily B
Fe-59, 1-125, 1-131 less than 9 pCi 9 to 89 uCi 90 pCi and above
P-32, Ca-45, Rb-86, Mo-99 less than 50 uCi | 50 to 499 uCi | 500 pCi and above
200 to 999
All other isotopes less than 200 uCi _MCi 1000 pCi and above

In addition, the area, clothing and person will be monitored by survey meter after each use
of a gamma-emitting radionuclide (such as 1-125) or a beta-emitting nuclide exceeding
0.250 MeV (such as P-32). If radionuclides are not being used, surveys are not required.
Contamination shall not be allowed to remain on working surfaces or floors unless properly
shielded. Contamination is defined as beta or gamma activity greater than 200 dpm or
alpha activity greater than 200 dpm as determined by wipe test on a surface of 100 cm?
Surface contamination in non-controlled areas shall be background. The location of the
wiped areas and counting results (plus control values) must be logged into an Area
Monitoring Log maintained by the supervisor of each radionuclide laboratory. The Area
Monitoring Log must contain a diagram of the laboratory with the monitored area numbers,
the net count per minute at each location, the background, date, the radionuclides used in
the area since the previous wipe test, and the name of the person who performs the test. In
addition, the RSO or a designee. will check records and spot check by means of
unscheduled wipe tests at least once every three months. If radionuclides are not being
used, the wipe test is not required.

Leak Test
Leak tests will be performed at intervals approved by the NRC and specified in the SSD
Registration Certificate.

We will implement the model leak test program published in Appendix R
of NUREG-1556, Vol. 7 dated December 1999.

As an alternative, leak tests will be performed by an organization authorized by NRC or an
Agreement State to provide leak testing services for other licensees or using a leak test kit
supplied by an organization authorized by NRC or an Agreement State to provide leak test
kits to other licensees and according to the sealed source or plated foil manufacturer's (or
distributor's) and kit supplier's instructions.

Renewal Application
- May, 2013
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Al duPont Hospital for Children of the Nemours Foundation
P.O. Box 269 1600 Rockiand Road
Wilmington, DE 19899

10.0 RADIATION SAFETY PROGRAM

10.8 Transportation N/A

No response is needed during licensing phase.
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A.l. duPont Hospital for Children of the Nemours Foundation
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

NRC License No. 07-16199-01

10.0 RADIATION SAFETY PROGRAM

10.9 Minimization of Contamination N/A

A response to the minimization of contamination section is not provided as we feel our
responses meet the criteria in the following sections: "Radioactive Material - Unsealed
Sources and/or Sealed Sources," "Facilities and Equipment,” "Radiation Safety Program —
Safe Use of Radioisotopes and Emergency Procedures,"” "Radiation Safety Program -
Surveys," and "Radiation Safety Program - Waste Management."

Renewal Application

May, 2013
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A.l. duPont Hospital for Children of the Nemours Foundation NRC License No. 07-16199-01
P.O. Box 269 1600 Rockland Road
Wilmington, DE 19899

11. WASTE MANAGEMENT

We will use the model waste procedures published in Appendix T to NUREG-1556, Vol. 7,
‘Program-Specific Guidance About Academic, Research and Development, and Other
Licenses of Limited Scope,” dated December 1999.

Disposal of waste with a half-life greater than 120 days will be by transfer of the radioactive
material to the sanitary sewer, or to the manufacturer, or to a licensee specifically
authorized to accept it.

Renewal Application

- May, 2013
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Alfred I. duPont Hospital for Children
Radiation Safety

Wipe Test Record
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Schematic Diagram of Radio Isotope Used Area(Wipe Test for 3H Use)
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No MIN 7ERRDR CPM  %ERROR DPM DPH  EFF-1 EFF-2 EFF-{ EFF-2 % TIME
Tye-1 5,00 1001 7.80 32,44 13.60 24,25 10,32 17,90 42,54 0.74 17,92 7533 0.578 020 5,62
2 832 500 107.1 7.20 33.33 13.60 24,23 9.74 17,98 40,77 0.7% 17.9% 73,2% 0.343 072 1,77
IE-30 .00 117.35 11,40 25,49 15.40 22,79 20,34 20,39 38.14 0.78 17,87 74.7%  0.997 0.2 1694
4 13-4 5,00 104.2 8.20 31.Z3 11.40 26.49 13.28 15,00 41,31 0.74 17.92 75.3% 0.886 0.34  22.70
3 §E-3 R00 102.2 10.00 28.28 10,80 27.22 17.77 14,14 42,00 0,74 17.92 7344 L2537 043 8.3
& 13-6 5,00 103.3 §.20 31.2% 9.2 29.49 14,64 12,07 44,23 074 17,90 7531 L2131 0.2 34,02
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12 1-12 5,00 "9.4 §.40 30.86 11.00 26.97 3o 14,42 42,74 r 7% 17.93 7357 0.977 0.18  &B. 14
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1 1 #-1 5,00 101.3 6.80 34.30 15.00 23.09 7.70 19.80 42.24 0.74 17,92 7548 40,389 0.%9 5.599
12882 500 99.0 7.20 33,33 13.20 24,82 9.54 17,37 42.84 0.74 17.93 7358 0.9 0.Z7  11.2%
IH-3 0 509 1027 7.00 33,81 11,80 26.04 10.06 15.95 41.89 0.74 17.92 75.47 0.847 0.60 1693
§i-4 5.00 112.0 7.00 33.81 12,9 23.82 10.51 13,89 39.53 0.75 17,89 75.00 0.6R2  0.33 22,99
d -5 5,00 109.8 8,60 35.82 16.20 28,01 10.43 13.48 30,09 6,75 17.%0 7541 0777 .29 28.%
5136 5.00 1196 5,460 34,82 9.50 28.87 11,50 12,74 37.60 275 17.86 7465 0303 .40 339
7 33-7 5,00 1384 5.8¢ 37.14 9.40 29.47 10.70 12,62 35,31 .79 17,71 7iE1 0.B48 039 9.9
B #2-8 5,00 104.7 5.40 13,36 9.20 29.49 10,22 12,11 41,37 0.74 17.%1 75.33  0.844 0.38 452
9 $5-9 500 111.3 6.00 36.51 13.00 Z4.81 7.34 17,25 3%.71 0.7% 17.99 75,04 G423 6.32 0 50.90
10 33-10 5.00 112.8 ~  7.40 32,44 19.90 7.7 13.08 13.74 3%.31 073 17.89 74.97  0.932  0.4% 54,58
1t -1 5,00 {113 10,40 27,74 2.60 25,20 18.72 16,60 39.69 0,73 17.%0 75,04 1.127 90.39 42,2
12 3812 5.00 120.2 .20 39.22 9.40 29.17 7.92 12,52 37.53 0.76 17.85 74,62  0.633  G.41 67.93
13 §3-17  5.00 116.1 5.40 38.49% 7.20 29.49 .36 12,21 38.47 0,76 17.B8 74.82 0.6B5 0.3 73.4L
14 13-14  5.00 117.4 10.40 27.74 19,20 23,01 20,97 13.8 38,15 0.75 17.87 7494 L.B61 0.26 79.78
15 8-13 5,00 104.0 8.40 30.85 11.20 26.73 13.87 14,73 31,55 0.5 17.92 73,36 0.%42 028 B4.%:
16 13-16  5.00 1113 8.20 31,23 11,60 24.26 13,75 15,32 39.7¢  0.73 17.90 73.04  0.897 0.28 90,43
V17 1-17  5.00 117.5 3.40 38,49 16,09 Z8.28 7.93 13,30 38.14 076 17.87 7375 0.396 6.24 94,31
(18 #3-18  §.00 1141 §.20 3.4 12,40 25.40 13.50 16.42 38.97 0.75 17.B8 74,91 0,822 0.23 101.98
SAN POS TIME  HE 3H 14¢C I 14 3H 14C RATID LUMEX ELAPSED
NO HIN CPH  %ERROR CPM  %ERROR oPM OPM  EFF-1 EFF-2 EFF-1 EFF-2 1 TIHE

19 1831 5.00 118.4 15,20 22.94 13.00 24.81 32.18 17,08 37.84 .12 3.59
212 5300 G7.0 6.40 313,35 F.60 28.87 9,39 12,60 43,19 4,21 11.2%
3 ¥-3 5,00 104.4 13.20 24,62 16.80 27.22 23.76 14,08 4143 0,19 1590
4§34 3.00 101.3 .68 27.47 3,00 29.81 20,12 11,73 42.28 A i
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5 §3-5 500 113.9 6.00 3,51 g. & SRR I 0
73E-7 R : TR T fEnTE T &85 1.7 RS o 7 K
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i ¥4~ : L t.Eg 28,37 8,92 12,92 51,31 0.74 17,91 75,32 D.690  0.47 4219
143.4 5.40 35,34 8.20 31.23 10.83 10.78 41,20 G674 17.%1 7530 L.O06 0.67  b67.88
13 #3-13 3 7.9 7,50 3Z.44 11.4¢ 25.49 11,54 14,98 42,57 0.74 17.92 75.34 0.770 0.2 7R84
14 13-14 5,00 117.9 7,96 33.81 10,60 27.47 11.80 14,06 38,61 0.74 17.87 74.73 6.839 0.2%  79.Z2
15 #3-13 500 117.8 4.60 4170 13,04 24.81 3.94 17.3% 38,06 0.76 17.87 74,74 0.227  0.25  B4.E9
16 §3-16  5.00 127.4 3,80 37.14 3.60 29.8! 10.28 12,00 35,53 0,78 17.80 74.28 0,836 .43 90.55
VTI7 43-17 5,00 124.5 15,00 28.78 13,00 23.0% 7.7 19,97 3634 £.97 17,82 74,42 0,887 0,82 95,33
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Light switch
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Cabinet
Floor
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Floor
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. Cabinet
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Light switch
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Floor
Cabinet
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. Bench
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45.
46.
47.

bench
Floor
Floor
Floor
Wall
Wall
Wall



Lab ARB 278

4-4-13 Dave




5AM

<
(m

FORP o P O
-
3 SW O N O U S e

ﬁ
—
n

5 13

4 14
\gllﬁ

b 16

n
-t
\‘

mO"
ZD =
oOxX

e,
RYBEH
.

LMY~ P

;j 1

20 1

3 1
32 14
33 15
%f 1&
% 17
o 18
Sam
NO
%1 1
& ]
40 &
4D
4L ©&
is 7
4$ a8
45 9
4o 1@
4% 11
4} if
Py
5 )
gy 16
w3 17

OB

FF—1
R
HH—-05
¥ e L
X Ko Ty
¥ ¥ —f
W7
% %0
* o
* %117
%11
#¥-1 2
*h—-13
*¥=-14
*¥k-15
*¥k—~16
*%-17
*¥—-18

Fos

k-1
*R—E
*%—3
*%—4
*#—5
]
* W7
*%—B
¥

*¥%—-10

*¥—11
*%-12
#%-13
*%-14
#*-15
*%—1E
*%—-17
*%—18

rOS

*%-1
*H— i
E T TR
FX—4
* %5
*%—G
*#—="7
* %0
*#—3
*%— 17
%11
*¥—12
*¥—13
*%—14
*%-15
*%—-16
*%—17
*¥%-18

TIME
MIN

I
3. 2@
Sa A
e
S 103
3. 20
3. 03
Zu B
S Q3
3. 09

Z. 2

H#

332 1
33@. 8
I34. 4
335. 12
334.9
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S 1 wx—1 3.00 336.4 2A. 67 E5.428 3.35 3.67
Sb 2 xN-2 3.02 334.6 24,00 23.57 2.1 7. 4B
§} 3 #%-3 Z.02 336.3 19. 02 £6.49 3.3 11. 14
LR 4 #%—4 3.02 331.6 21.87 £4.81 2.36 14,89
3 5 %%-5 3.00 334.7 2R. 00 24.62 2.5 18. &2
W0 & *%-f Z.09 335.9 16.67 28.28  Z.86 ZE. 37
of 7 *%=7 3.2@ 235.8 22,87 £4.85 3.04 26. 11
L 8 *%-8 3.0@ 332.6 18.33 £6.97 3.6@ 9. 85
Wb 9 *x=9 3.28 335.1 22.33 f4.43 3.68 33.59
¢ 1@ **—1@  Z.@@ 337.9 21.687 £4.81 3.03 37.34
(G 11 *%—11 Z.22 334.8 2Q. 67 25.4@  3.27 41,29
6o 12 *%—12  3.02 336.3 2%.67 28,79 2.53 44, B4
b 12 #%-13  3.20 338.1 20,00 25.82 0 3,38 48.59
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Light switch
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Floor
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Bench
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Window sill
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. Shelf
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. Bench
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Light switch
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Floor
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Cabinet
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Door handle
Light switch
Door handle
Wwall
Floor
Shelf
Shelf
Floor
Shelf

. Shelf
. Floor
. Shelf
. Shelf
. Floor
. Shelf
. Shelf
. Floor
. Wall
. Shelf
. Shelf
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. Shelf
. Shelf
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. Shelf
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’ : e WID LUMEX
SQM Fos TI?E HR CrM xE%%ﬁﬁ %
o1 w1 Z.90 331.8 2.0 25.e2 3.2
1 g 3.2 332.°9 ig. a9 27. 22 2. 98
3 3 k-3 3.28 331.4 2R.00 24.62 1.89
£ 4 wx—h 3.0 333.4 18.67 26.73  &.95
5 5 %%-5 3.00 334.4 g2.e@ 24.62  2.54
b & #x-g 3.@@ 334.7 19.23 geuii' 5-;2

* 3~ 3.0 335.3 19. 26 2. 05
7 &%s  Eoe 33317 81.67 24.81 1.99
q - 3 *x=9 3.3 Z38.9 18,33 £6.97 3.59
: 13 %%-1@ BAMPLE TERMINATED: gluahvval
saAM FOB  TIME Hik W LUMEX
NO MIN ‘CRM  %ERROR %
MISSING SAMPLE
0 1z *%—1@ 3. 0@ 331.6 22,67 24.85  E.4D
N 11 #*%—11 3.2 332.2 21.33 285.00  4.76
|- 12 *#*-12  3.00 332.@ 20.0R £5.88  4.64
b 13 #%—13  Z.00 332.7 21.00 =5.20 4.42
4 14 *x—14&  3.20 334.1 ' 18.87 26.73 5.17
(15 *%*~15  3.20 333.8 23.00 =4.0 5. 78
16 ##-16 BAMFLE TERMINATED: Aumh nal
BAM FOB  TIME He W IDDE = LUME
NGO MIN CPM %ERROR %
_ MIBSING SAMPLE
1515 #*#%-15  Z.0@0 332.5 28.33 £84.43  S5.70
b 16 *#%-16 -3.@@ 335.5 18.67 26.73  4.58
317 #x—17  3.0@ 335.7 23.33 &3.98 3.2
(6 18 #*—18  3.20 333.8 21,33 &S.e2  3.28
sAM POS TIME H# NI IME - LUMEX ELAPSED
ND MIN CRM  %ERRDR %
9 1 %%-1 3.0 338.8 20.67 =8S.42  1.23°
2 2 #x-g 3. 0@ 336. 6 21.00 £5.88 2.98
U 3 wx-3 3.00 336.@ 23.87 23.74 2.76
L2 4 ww—4 .00 337.8 23.20 4.8  1.35
13 5 #%=5 2.0 335.6 23.67 23.74  1.45
2 6 **—6 3.00 342.@ 18,33 &€6.97 3.84
26 7 ¥%=7  3.00 33E.6 18.33 £86.97 2.98
20 8 #%-8 3.08 339.12 2. 67 B24.85 Z. 82
- .08 338.@ 21,33 &85.@2  3.56
2§ 12 ®%—1i@ . I.02 33Z8.@ 28.33 S4.43 1.46
© 11 #%-11 BAMPLE TERMINATEDz2 tleyatfor a
BAM FOB  TIME Hé# o T IEE LUMEX
NO MIN CPM  %ERROR %
MISSING SAMPLE
11 #*%-11  3.20 335.3 22.33 24.43 2,18
20 12 #%-12  3Z.@@ 337.8 19.33 26.26  2.4@
3 13 **-13 3,08 333.8 19.0@ £6.49 2,78
37 14 #%—-14 .00 335.3 19.33 26.26 1.83
73 15 #¥~15  3.220 336.5 2R. 90 =5.82 2.3
3 16 *%—16  3.00 338.3 24,00 =£3.57  1.59
35 17 *¥—=17  3.00 348.5 B2. 33 E4.43 .04
2 18 *%—18  3Z.00 337.6 21.67 &4.81  1.47
SAM POS  TIME H# LUMEX
ND MIN CPM #%ERROR %
1 w1 .00 335.1 ER.67 E5.4@ 1.75
3 2 wE-Z 300 339.7 2R.90 =5.82 2.83
33 w3 3.00 336.5 24,867 £3.85 1.61
40 4 *%—4 3.08 338.9 B2, 33 S4.43  4.07
& 5 w35 2.8 333. 4 23.33 Z3.92 2.27
42 €& *%—6 3.2 337.6 21.00 E5.28 2.93
4 7 #%-7 3.08 338.2 19.33 =26.26 E£.68
Yook 8 #¥-8 3.8 330.7 ¢ @2.Q0 24.68 .53
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11.14
14,87
18. 6@
2. 23
=25 37
=9.71
23 46
7. 28

ELAPSED

TIME

4, 3
8.1a4
11.77
15. 52
12. 26
23, 0
6. 74
3D. 47

ELARBED
TIME

3. 65
7.28
11.@2
14.78
18. 31
22, 26
£3. 88
23. 62
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Light switch
Door handle
Wall
Cabinet
Bench
Floor
Cabinet
Bench
Floor

. Floor

. Wall

. Sink

. Shelf

. Floor

. Shelf

. Bench
. Floor

. Shelf

. Bench
. Floor .

. Shelf

. Bench
. Floor

. Wall

. Floor

. Cabinet
. Bench
. Floor

. Cabinet
. Bench
. Floor

. Cabinet
. Bench
. Floor

. Cabinet
. Bench
. Floor

. Cabinet
. Bench
. Floor

ARB 275 =+
JH 45 H

Wipes ARB295, continued

41. Floor
432. Floor
43. Floor
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ARB

Third Floor -.....om

Research Rooms 3rd Floor A/R Building

Audrey Maxwell Riddle 300 169
Michelle Stofa 301 122
Thomas Shaffer, PhD 302 224
Dustin Samples 303 107
Research Asst. Group Office 304 200
Kristen Jones - Erico Yasuda 305 168
Core 307 125
Yvonne Edney/Barbara Gray 308 444
Robert Brent, MD, PhD 310 302
Robert Brent, MD, PhD 311 292
Robert Brent, MD, PhD 312 395
Robert Brent, MD, PhD 315 - 200
Biosafety Level 1 Lab 320 358
Isotope Counting Room 321 95
Core 322 135
Diane Preske 323 111
Tissue Culture 324 199
Martha Fleming 325 124
Shunji Tomatsu 327 . 382
instrument Room 329 111
Fawcett Lab 330 596
Shunji Tomatsu 331 122
Cold Room 333 80
Storage Space 1 (above AR-308) Attic 249
Total with Hallway | 7,053

=== L
f
.
=1|é 322
; 1
41 324

~ LR

— I8
il
llg':g%zm =1




3
6%

S e Rl

WD~N® WS W

FOS

#¥—1
T
*H~3
i
*¥—~5
-G
*=7
#*%—8
3 5=0)

TIME
MIN

S B
3. 10
3. 22
S. G2
Sa 22
3. 2
3. 131

S

3. B2

Hé _  WIDE LUMEX

331.6
331.8
228. 9
I29.1
S35
331. 6
33@. 12

22D &

331.7

CPM  ®YERRDR
17.87 37.47
23, Dix . 128
25. &7 33.79
21.67 2£4.81
2. 22 235,82
B2. 33 £4.43
26. 2R ZE.ED
2l1.67 24.81

£3. 295

5.83

B.79

763
3.2
9.87
7.73
712

7. 72
7.68

AL o Koo /3(%

ELAFEED
TIME

3. &8

7444
11.19
14.93
18.72
22 435
£E. 28
£9. 33
33.712

AR 30+
Jpseg 1.

24. 67
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) ‘ }x# A ﬂ4¢

SAM ROS  TIME H# WIDE LUMEX ELARSED

NO MIN CPM  %ERROR % TIME
b1 %x-1  3.00 330.7 26,20 £2.65 5.58 3.75 ARB 37+
o2 xx-2 Z.00 330.5 £8.33 £1.69  4.17 7. 43 ‘
I *%=3  3.00 333.8 25.02 23.29  4.29  11.23 SRS
S 4 ¥%—4  3.00 329.7 27.33 22.09 4.8 14,98 =& AL 7
3 5 *%-5  3.00 330.5 87.33 22,09 4.8  18.71 0
L & *x-g  3.o@ 331.79 19.67 26.04  E.44  £2.46
3 7 *x-7 .00 331.E 2l.Q@ =5.20  4.74  26.21
g 8 *x-8  3.00 330.1 21,00 &5.20 372 £9.96
q 9 *%-9  Z.@@ 331.2 24,67 22.25 3.61  33.69
0 18 *x-1  3.00 330.7 21,33 £5.00 4.02  37.34
| 11 *x=11  3.e@ 33t.E 20,33 £5.61  4.47  41.09
o 18 #%-12 3.0 331.3 19.02 26.43 S5.38 44,84
3 13 *#%-13 .00 332.6 19.67 26.04  4.54  48.59
5 14 **-1%  3.00 332.2 25,00 £3.09 32.37 5234
S 15 *x-15 3,00 332.5 18.00 £7.22 4.8 56.09
(b 16 *%—16  3.20 331.D 19.33 26.26 5.63  59.85
q 17 *x-17  3.00 332.6 17.67 27.47 S5.17  63.59
18 #%-18 .02 331.9 85.00 23.83 2.B7  67.34

SAM POS  TIME H¥ WIDE LUMEX ELAPSED

NO MIN CPM %ERROR % TIME
@ 1 %x=1 3.09 331.5 16. Q@ £8.87 7.4 3. 78
20 E -3 3.02 331.9 24,08 £3.57 5.75 7.47
H 3 *x-3 - Z.00 328.8 23.67 £3.74 €.28 11,28
2L 4 *x—4 3.00 331.8 23.33 £3.92  B8.17 14,97
B S *x-5  3.20 332.8 17.802 &8.21  B8.76 18, 7&
14 € *x~6 = Z.00 331.1 22.67 £4.325  S.41 2E. 46

7 %%—7 3.0 331.3 21,02 25.829 S.00 26. 21
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Type of flooring

Vinyl tile

Type of walls and ceiling

Plaster, ceiling tile

Bench top material

Epoxy
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POS

TIME

MIN

3. 22
3« 21
S B
3. @i
3. DR
3. 3R
3.2

© J. 103

Se B3

Hi

~3 b

2 1 W

L

333. 4
331.8
334%. 3
334, 3
33343
334. 1
3 7
3 i
3 S

T e

CPM  HERRQOR

28, 33
24. &7
25. B
2Q. 33
23. 33
22. 02
23. 2
29, 33
25. 33

2E. 94
£3. 25
23. 09
25. &1
23 90
24 EE
24, 08
2E. 94

22, 94

LUMEX

%

i, @7
8.29
7.77
9.79
7. 19
7.0
7.37
6. 77

4.73

ELAPBED
TIME
3. 76
7. 32
11.27
13,82
18.77

2. 51

2E. 26 |

3. B
33.76 |
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SHIPPER |.D. NUMBER

US ECOLOGY GENERATOR NO

US ECOLOGY PERMIT NO

<)

FORM 540 Duratek, Inc. - Commercial Process‘“g 6. SHIPPER — NAME AND FACILITY NA 7. FORM 540 AND 540A PAGE10F 1 PAGE(S) B. MANIFEST NUMBER
Alfred |. duPont Hospital for Children . {Use this number on all continuation
UNIFORM LOW-LEVEL RADIOACTIVE Nemours Blomedical Reseach [ cotiecTor FORM 541 AND 541A 1 PAGE(S) pages)
1701 Rockland Road FORM 542 AND 542A None PAGE(S)
WASTE MANIFEST Wilmington, DE 19803 (3 processor ADDITIONAL INFORMATION Nons PACE(S) AID 1107256-08
SHIPPING PAPER USER PERMIT NUMBER SHIPMENT NUMBER | (4] GENERATOR TYPE S - Name and Facllly CONTACT
T EMERGENCY TELEPHONE NUMBER — {include Area Gode) NA 110725 (Specityy M gnergy Solutions Bear Creek Operations Donnie Brackett
855.347-8197 TELEPHONE NUMBER perated by Energy Solutions TELEPHONE
CONTACT (Include Area Code) 1560 Bear Creek Road {include Area Code)
ORGANIZATION Grace Habson 302-838-1771 Oak Ridge, TN 37831 (865) 220-1628
ECOLOGY SERVICES, INC 6. CARRIER ~ Name and Address EPA 1D NUMBER SIGNATURE — waste receipt DATE
2. 1S THIS AN “EXCLUSIVE USE" SHIPMENT? 3. TOTAL NUMBER OF 1. €S, Cotumbla, MD (301) 362-6700 . MOD 095 028 998
PACKAGES IDENTIFIED 2 2. Bedrock, dba, Tri-State Motor  T1UCK#: T CERECATON
D YES ON THIS MANIFEST Transit . SHIPPING DATE
. P.O. Box 113 Trailer #: This is to certify that (hs herein-named materials are properly classified, described, packaged, marked, and labeled and
NO ssa==> " ianlin MO 4802 07/26/2011 are in proper regulations of the Department of Transportation.
- TELEPHONE This at iifies that lhe aterlals are classifi ied, packaged, marked, and labeled and afe in proj dition f
4 DOESEPAREGULATED Lo YES EPA MANIFEST NUMBER CONTACT kransportation and dis osa’l“as in sccordance wih the rrnm i o110 CFR Parts 20 and 61 " or equivalent
WASTE REQUIRING A NO (inciude Area Code) ¢ ? <
Cassie Gardner slal regulations.
MANIFEST ACCOMPANY A~ . 800-234-8768
Tr-::§ ﬁr:lfl;gﬁ:: Manifast Number = SIGNATURE { ulha/n‘z?anier acknowiedging waste receipt DAT HORIZED ) TITL
: e 2 6’ 4 ﬁ SO
11. U.S. DEPARTMENT OF TRANSPORTATION DESCRIPTION 12. %3. 14. 18. TOTAL WEIGHT
(Including proper shipping name, hazard class, UN 1D number, DOT LABEL NSPORT PHYSICAL AND INDIVIDUAL TOTAL PACKAGE ACTIMITY LSAISCO OR VOLUME NUMBER OF
and any additional information) "RADIOACTIVE" INDEX CHEMICAL FORM RADIONUCLIDES MBgq mCi CLASS (Use appropriala units) PACKAGE
UN 2910, Radloactive material, ted pach limited NA NA SOLID: Saits & Proteins / [C-14 H-3 u-238 3.3504E+01 | (9.0550E-01) | NA . Ji L@O‘EBS 7.5 AID
quantity of material, 7 DAW COMPACT FT3 110726-01
UN 2910, Radioactive material, excepted package-limited NA NA SOLID: Salts & Proteins /  [C-14 H3 3.1450E+01 | (8.5000E-01) { NA S01BS; 7.6 AlD
quantity of material, 7 DAW COMPACT } 0 ! FT3 110726-02
\
FOR CONSIGNEE USE ONLY . GENERATOR CERTIFICATION STATEMENT
TENNESSEE "LICENSE FOR DELIVERY" NO A) ioacti i C is hereby made to Duratek, Inc. that this shij of low-level radi has been prepi in accordance with radioactive
waste management program which has besn approved by the Nuclear Regulatory ission or an A State regulatory agency and with the current revision of the Duratek
Material Acceptance Criteria.
SOUTH CAROLINA TRANSPORT PERMIT NO
B} Hazardous Materials. Generator hereby certifies that this material does not contain a hazardous waste as defined in 40 CFR 261.

Data. Generalor hereby represents and warrants that all data set forth in this (UNIFORM LOW-LEVEL RADIOACTIVE WASTE MANIFEST) are true and correct in all respacts and
in accordance with ali applicable governmental laws, rules, regulations and Duratek, Inc. State of Tennessee Radicactive Material Licenses.

Print Name

Signature

Date

FORM 540 (10-96)

L



RN 541 Duratek, Inc. - Commerciat Prc 1. MANIFEST TOTALS
: “|NUMBER OF SPECIAL NUCLEAR MATERIAL (grams) 2. MANIFEST NUMBER
PACKAGES/ NET WASTE NET WASTE AID 110725-08
DISPOSAL VOLUME WEIGHT U233 U235 Pu Total
CONTAINERS|
UNIFORM LOW-LEVEL RADIOACTIVE m 0.4248k0 (5] 84remen 3.PAGE 1 OF 1  PAGE(S)
WASTE MANIFEST 2 NP NP NP NP SHIPPER NAME
3 15.0000 (b | 1808068 4. PER NAM .
CONTAINER AND WASTE DESCRIPTION d\gAu ACTVITY -~ Alfred 1. duPont Hospital far Children
A (NRC) R s for C LT p ’ ALL NUCLIDES TRITIUM C-14 Te-69 1129 {ka)
dditional Nuclear Regulatory Commission equirements for Control, Transfer an
quiatory - o ' MBq 6.4954E+01 1.1100E+01 5.1800E+01 NP NP (k) | 8.3000E-02 { SHIPMENT ID NUMBER
Disposal of Radicactive Waste - NA
mCi 1.7555E+00 3.0000E-01 1.4000E+00 NP NP (lbs) | 1.8298E-01
DISPOSAL CONTAINER DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE iN CONTAINER ?!‘.AWSASSRFIE
B 7 8. B} 10. PHYSICAL DESCRIPTION 14, CHEMICAL DESCRIPTION [15. RADIOLOGICAL DESCRIPTION :
ATION
CONTAINER © CQNTA'(';E: 35::’;‘"’“0" WASTE SURFACE SURFACE . 12, 13. WEIGHT Agc,ass A
IDENTIFICATION VOLUME AND RADIATION CONTAMINATION WASTE APPROXIMATE SOLIDIFICATION OR} CHEMICAL FORM/ % Stable
NUMBER/ PR R TED CONTAINER | LEVEL (MBq/100 cm2) DESCRIPTOR WASTE STABILIZATION T CHELATING AGENT INDIVIDUAL RADIONUCLIDES AND ACTIVITY (MBa) AND [ A)Class A
GENERATOR ID (Ses Note 1A) WEIGHT (mSv/hr) Tapmi00amE) VOLUME(S) IN Mot CHELATING| CONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY Unstable
NUMBER BURIALIDISPOSITION {mrem/hr} CONTAINER AGENT AND RADIONUCLIDE PERCENT B-Class B
(See Note 24) "::’ "l‘:_) BETA (Ses Note 2) (m3) (See Note 3) F>0.1% C-Class C
#3) ) ALPHA GAMMA (GE) RADIONUCLIDES MBq mCi
AID 110726 Q1AID 3 ] 39 100 Salts & Protelns / NP |C14 2.5900E+01 | 7.0000E-01 AU
. s 6.0000E-03 [ <3.6740E-0 3.6740E- DAW COMPACT/NP|
0.2124 b{ 4 408333 | <6.0000E-03 | <3.6740E-07| <3.6740E-06 0.2124 H-3 5.5500E+00 | 1.5000E-01
750001 0 & 5.0000E-01 | <2.2000E%01 | <2.2000E+02 U-238 [8.3000E-02 kg]| 2.0535E+00 | 5.5500E-02
o M <5, g <2.. + <2.. 4+ 5000 —_— —_—
], | ™ 7 |Subtotal 3.3504E+01 | 9.0550E-01
Total . 3.3504E+01 | 9.0550E-01
Source [8.3000E-02 kg]
AID 110726-02/A1D 4 39 100 T Salts & Protelns / NP [C-14 2.5900E+01 | 7.0000E-01 AU
. ‘ 4850805  <5.0000E-03 | <3. -0 6740E- DAW COMPACT/NP|
oz |4 00E-03| <3.6740E.07  <3.6740E-06 02124 H-3 5.5500E+00 | 1.5000E-01
Q N Subtotal 3.1450E+01 | 8.5000E-01
7.5000| { 0" 400000 <5.0000E-01 | <2.2000E+01 | <2.2000E+02 7.6000 Total 3.1450E+01 | 8.5000E-01
RN SOV Yy
Shipment Totals s .3000E-02 kg}| 6.4954E+01 | 1.7555E+00
04248 c‘ ‘1 ource [B (] 5 55E
15.0000 180:0000
H ‘{/ I | |
Note 1: Container Description Codes. For containers/ | [Note 1A: Process Regquested NOTE 2: Waste Descriptor Codes. {Choose up to three which predominate by volume.) NOTE 2A: Burial/Disposition Site Note3: Solidlification and Stablilzation Media Codes. (Choose up
waste requiring disposal in approved structural over- G Compaction to three which predominate by volume. For medla meeting
packs the numericai code must be followed by "-OP." SR Steam Refarming 20. Charcoal 29. Demolition Rubble 38. Evaporator Boltoms/Sludges/ B Bamwell Waste Management disposal site structural stability requirements, the numerical code
A Dl Direct Incineration 21. Incinerator Ash  30. Cation lon-exchange Media Concentrates must be followsd by ¥-8.” and the madia vendor and brand name
1. Wooden Box or Crate 9. Demineralizer sl Sort & Incinerate 22, Soil 31, Anion lon-exchange Media 33, Compactible Trash E Envirocare must also be identified in tem 13. Code 100=NONE REQUIRED
2. Metal Box 10. Gas Cylinder b Decon 23, Ges 32. Mixed Bed lon-exchange Madia 40. Noncompactibie Trash .
3. Plastic Drum or Pail 11, Bulk, Unpackaged Waste ps Green Is Clean 24, 0il 33. Contaminated Equipment  41. Animal Carcass R Richtand, WA Sofidification )
4. Metal Drum or Pail  12. Unpackaged Components M Metal Melt 25. Aqueous Liquid  34. Organic Liquid (except oit) 42. Biological Material (except PR Process and Return 90. Cemsnt 94. Viny| Ester Styrene
5. Metal Tank or Liner 13, High integrity Container T Trans-Ship 26. Filter Media a5. Glassware or Labware animal carcass) 91. Concrete 99. (_)ther. Describe
6. Concrete Tank or Liner 19. Other. Dlelscribe in ltem 6, u Liquid for 27. Filler 36, Sealed Source/Device 43, Aclivated Material 0 Other (eqcapsulallon) in Ilgqn 13, or
7. Polyethiene Tank or Liner  or additional page ol Oil for incineration 28. EPA of State 37. Paint or Plating 59. Olher. Desgribe in item 11, 92. Bitumen additional pags
8. Fibergiass Tank or Linar o Other (describe) Hazardous or additional page 93. Vinyl Chioride 100, None Required.

FORM 541 (10-96)
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SPECIALIZED GENERATOR SERVICES RADIOACTIVE MATERIAL SHIPMENT MANIFEST P.O. Box 2530
Our . ! To be the safest, highest performing, innovative waste management company in the 1560 Bear Creek Road -
; ] s (V 1/51/0 world, accomplished by combining teamwork, exceptional customer servics, the Oak Ridge, TN 37830
SCIENTIFIC TCOLOGY GROUP. INC. application of advanced technologies, and a commitment to excellence. (61 5) 481-0222
At e
(Generator Name J1 \TVEV f%fh»‘ d . h ( ETot,?ICI;‘or “RQ" h
ac
Generator No. L1 - Page_ [ of [ vor T weignt| " PROPER SHIPPING NAME & HAZARDOUS CLASS | | i
Address __/ GLIO ZL,(/A..& ﬁy:,k'b GENERATOR Packages|(pounds)| Y ]
MANIFEST NO Radioactive material, excepted package-articles manufactured
City &j‘—im;,ﬁﬁgu State D& Zip ﬁg?? ' from natgral or depleted Uranium or natural Thorium . 7 |UN2910
Contact Phone # 4}4/357/ Radl'oactl.ve mater!al, excepted package-gmpty packaging ' 7 |UN2910
TN, Shipper Lic.# Radioactive material, excepted package-instruments or articles 7 |UN2910
U ' Pormit # ' Emergency Radioactive material, excepted package-limited quantity of material] 7 |UN2910
ser Permi
Contact & Phone Radioactive material, fissile, n.o.s. 7 |UN2918
Ay — 2 |4 Radioactive material, low specific activity LSA, n.o.s. 71> 7 |UN2912
MGWSTO (7MA'— ¥ SEG . , - £ Y i
] Radioactive material, n.o.s. 7 [UN2982
Name Shipment No. Radioactive material, special f 7 |un2974
o9 P ioactive material, special form, n.o.s.
Address /éL/ﬁ /(/0[/ é')(?{ /Mdt Date i :
Sty lﬁfﬁ'u oy State £ £~ Purchase Order # — ) Shipped 2-)///1?/5-7 L y
e Y
Total Chem Form \
Radio- mCi & Special Container
ltem Process Nuclide mGi Activity Physical Waste Waste | Nuclear | Source | Container | Container | Container Surfacé (T.l) Fissile Lahels
No. Requested Each Of Each Each Form Description Form | Material | Material Weight Volume Type LAfmR/HR 1 Meter Class Markings
Container Nuclide Container Chelating agents < 1% Class | {grams} | (pounds) | (pounds) {Cu. FL.) “TIR/HA mA/HR Used
2453 //\./du;/ L"IL{ 0. 5 o y /4&)(,%&’? L0 Seim, i) o (y—/(/&‘ _ —_— - Zusl A y 7 )LL&\ Py} s~ O — | Radicactive- £-SALL
243Y LAt = //b A s [ AQ Seir voals —_— | 2457 Ny oAl L0 | O T | Radivactive - /. 5@
/ 1‘[’» o 5 Radioactive -
Radioattive -
Radioactive -
Radipactive -
Radioactive - Y,
L /) ) ¢——————PAGE TOTALS————p Labl) VY,
/ SHIPMENT TOTALS Shipper represents and warrants that data set forth in this R?ioactive Was‘te Shipment & Disposal Manifest is
Vol T S ial Nuciear Material {grams) i X |
Cu. . Pg‘calga#:; Male?igmlm U-233 Dec:?-zagc o Igl:lrt;?\iun:ams TOTAL true and correct in all respects m %ﬂ(‘sﬂd—/”\/
A - ) / Shipper Signature
au ACTIVITY N This is to certify that the above named materials are property THIS VEHICLE IS CONSIGNED EXCLUSIVE USE. LOADING AND
Activily Totals: Tritium C-14 Te-99 1129 Al 1sot classified, described, packaged, marked and labeled, and UNLOADING MUST BE ACCOMPLISHED BY CONSIGNOR OR
) - 4 3y are in proper condition for transportation according to the CONSIGNEE OR HIS DESIGNATED AGENT.
\_ Guries XWillicuries .j/ /"7/ / applicable regulations of the Department of Transportation, ( )YES (XGNO
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‘ RADIAC RESEARCH CORP.

No.64381

marked and labeled, in accordance with D 0O.T. Regulations and RADIAC’S General

/(D
N

"RWSD No. 261 KENT AVENUE e
BROOKLYN, NEW YORK 11211 pate ___ 21177
718 - 963-2233
FAX 718 - 388-5107 BLDG. NO.
RADIOACTIVE WASTE DISPOSAL RECORD  "oo""®
DEPT. NO.
COMPANY/INSTITUTION AILFRED T. DUPCNT INSTITUTE/DUPCNT HOSP. FOR CHILDREN
CONTAINERS NUMBER TYPE P/U DEL
/§2§ 2 5 Gallon Dry
30 Galion Dry
[23Y 30 Gallon A/P
30 Gallon S/P
30 Gallon LSV
55 Gatlon Dry
55 Gallon LSV &
| hereby certify that the above listed radioactive wastes are properly described, packaged ' De Reg LSV %

Terms and Condutlons Cases 1 Gallon LS o e?)
5 Gallon Liners V.

CUSTOMER REP,» Acf //W R.C. REPM

ISOTOPE ACTIVITY ISOTOPE

ID # Site # Expiration Date

ACTIVITY/

we a2y
! A

Instrument

e B Tt Lr A
=H COPY

55 Gallon Liners

Security Seals

Labels {Roll}

Preservative

Absorbent Material

Miscellaneous




IN CASE OF EMERGENCY OR SPILL IMMEDIATELY CALL THE DELAWARE EMERGENCY RESPONSE {(800) 662-8802 AND THE NATIONAL RESPONSE CENTER (800) 424-8802

STATE OF DELAWARE
DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENTAL CONTROL
HAZARDOUS WASTE MANAGEMENT BRANCH, 89 KINGS HIGHWAY

‘P.0. BOX 1401, DOVER, DELAWARE 19903

Form Approved. OMB No. 2050-0039

Please print or type. (For/q_designed for use on efite (1 2-prtch) typewriter.)
" U NI FOR‘;M HAZAR DOUS 1. Generator's US EPA ID No Mamfest 2, Page 1 !r\forrnztnion in thg sgwadeFd dareasi
WASTEMANIFEST DIE|D|9]314(051(5(55 (3|5 YLV o d law, - required by Federa
3 Generator's Name and Mailing Addressmﬂﬁgj . DUPCNT INSTITUTE A. State Manifest Document Number
DUPCHT HOSPITAL FOR CAILDREN DE'A' 44 47 6
300 T AN - B. State Generator's 1D
(302) 6516829 1800 ROCKLAND ROAD
4. "Generator's Phone { ) WILMINGTCHN, DE 19899 SAME . .
5. " Transporter 1 Company Name 6. US EPA ID Number C. State Transporter's ID ﬁ*/‘{‘/b
RADIAC RESTEARCH CORP. : WY D04 (9117|8296 [ O Transporer's Phone (718)953-2233
7" Transporter 2 Company Name 8. US EPA ID Number E. State Transporter’s ID
'RADIAC RESEARCH CORP. m LY IDIC 4131718121915 [F Transporter’s Phone (718)963—2233
97 Designated Faciity Name and Site Address E \ US EPA ID Number G. State c:l ‘s ID
PERMA-FIX = 33 % rgzk{vn HY
1940 \TW 67TH PLACE _ H‘Facnlnvs Phone =
IS
"AIASW&LLE’ FL : Ej |L [D|9]8 1971 [1]0(7]1]|(904)373~6066
\ 12. Containers 13. 14.
11. US DOT Descraptvon (Inc/ud/ng Proper Sh/pp/ng Name, Hazard Class, and 1D Number) Total Unit L.
No. Type Quantity Wt/Vo Waste No.
? a. (RO WASTE FLAMMABLE LIQUID, NGS 3, UN 1993 IT ] BOG}:)
8| CONTAINS Pl e” r Yiort™ : DOO1 ébo \
€ Xy’é ‘ Fo3 P 00 |\ D M @|D| 1|q1§?
A b. -
T
.0
R . . L I I
“ L
| A
|| | | 1]
d.
[ | Ll {1
J.  Additional Descriptions for Materials Listed - Above . K. Handling Codes for Wastes Listed Above
Liquid Scintillation Vials : a. S8/, MY | b
< : ol
c d.

15. Special Handling Instructions and Additional information

IN AN EMERGEHCY CONTACT: CHEMTREC 1-800-424-8300
A) ERG# 128

16. GENERATOR'S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations.

If | am a large quantity generator, | cerufy that | have a program in place to reduce the volume and toxicity of waste generated to the degree | have determined to be
economically practicable and that | have seiected the practicable method of treatment, storage, or disposal currently available to me which minimizes the presentand
future threat to human health and the environment; OR, if | am a smalt quantity generator. | have made a good faith effort to minimize my waste generation and select
the best waste management method that)s available to me and that | can afford.

rd 1
Prmted Typed Name i Slgnature m Cj P )/\/ Mo? Da - Year
(D e fj _:!“"Zr )jgﬁm Q/M/ﬁ.-«f P l"x A \0| 1 ?E\D
T 17.‘[ransporte:r,,»1~ Acknowledgemem of Receipt of Matenals
a . pOrte
A Printed Typed Namea Signature Month Day Year
N A P
5 LS L e At ,. /%’W’/ oeUrI?
o 18Transporter 2 Acknongﬁ‘jgmem of Receipt of Materral’s = Aj/'/"y
R
T Printed Typed Name ® Signature Month Day Year
E
R Y
19 Discrepancy Indication Space
F
A
[o}
i
L
1'» 20 Facihty Owner or Operator Cernfication of receipt of hazardous materials covered by this manidest except as noted in ltem 19.
Y Primed Typed Name jlsylggature/f,;, - Month Day Year
; 7 . / 4 5 :; - A V.
J P s 'l""’:_q, f’ ‘” / Y iaens? | ¥, /%”/ - - l«i‘fﬁ""( r:';/[:;r ]f
EPA Form 8700-22(Rev. 9-88) Previous editions are obsolete. L

Qltttb

COPY 3: MUST BE COMPLETED AND RETURNED BY THE TSD FACILITY 7O THE GENERATOR. 5‘3;
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FSrTELEDYNE
ISOTOPES

0. NUMBER

&,

50 VAN BUREN AVENUE
WESTWOOD, NEW JERSEY 07675

TELEPHONE 201-664-7070

IMPANY/INSTITUTION:

A 1 DB To.ttvk

HAZARDOUS
MATERIAL

PAGE \ OF / PAGES.
MATER!IAL DESCRIPTION: RADIOACTIVE MATERIAL

(See CFR 49: 172.101)

RADIOACTIVE WASTE
DISPOSAL RECORD NO.

9034

LS A noJ

DATE Ei 12 } 32"‘ CARRIER

¥

JLL ADDRESS: W, \\m'Mj)(’Dk vel ARTICLE NO. (PER IATA) OUN 29,2
HAZARD CLASS: RADIOACTIVE MATERIAL
0 @ ) ©) © M ® @ (10) (1) (12) (13) (14) (15)
© CONTAINER * * exrernaL | EXTERNAL(MR/Ar) TRANS- pHYs";CAL ACTIVITY | SOURCE SNM LABEL
NUMBER DRUM [CRATE| CUBIC FEET D'ETslgzlp- CHEMIGAL FORM Z‘;’;;‘;‘(;;:;;’ 7 corracele 1veter ISOTOPES ngﬁgs AGe o (pﬁ"ﬂis, Grams) USED
Go3% A | X 'S NG Te) P Gl f[diawe [Ks [ O [ T 50138 w/a] aifa | ReDivAtTiv
i ] ‘ A
V- Lk \ A LSA
= T of
Jo39 By | |7< [swe| ) SE 0.1
‘ W || 0.0
034 <l 75 | SN- Q0 0.2
B *
W3 0.0k
i - '.7 ” EY r
4034 Dl X 75 | <o i 0.1
> ,
\V \y \r/ \:@:’/ “3 !:L &/ O" 3 [
¥ g
TOTALS "‘f‘ 30 _ 4 |* SEEBACK OF FORM FOR A COMPLETE DESCRIPTION OF ALL ABBREVIATIONS USED. TOTALS [ ‘f' 3% o (-
THIS IS TO CERTIFY THAT THE ABOVE NAMED MATERIALS ARE PROPERLY CLASSIFIED, DESCRIBED, PACKAGED, MARKED, AND LABELED, AND ARE IN
an 5 PROPER CONDITION FOR TRANSPORTATION ACCORDING TO THE APPLICABLE REGULATIONS OF THE DEPARTMENT OF TRANSPORTATION, AND ARE
‘IEPLACEMENTS PACKAGED ACCORDING TO THE APPLICABLE REGULATIONS OF THE BURIAL SITE.
30 NRC OR AGREEMENT STATE LICENSE NO. PN ,,f’ AUTHORIZED SIGNATURE géﬂ&[//.? S W L ¥ -/‘/ ,r/
i v . 5 W o
55 . 3)\ e PRINT NAME ////}7(/(55 /"2 /[ff(iut':CC .

CLUSTOMER’'S COPY




RADIOACTIVE
WASTE DISPOSAL RECORD

E.M.MH FMWJZ,.MM

L FN ¢

HE CAEN I RIIFIN
K

w ™ TS

A s Y

SARK wwﬂ

NSRS

H/J 1Y \ )

W,Wﬁm W«/WWVM/

MR/HR atsurface ...

COMPANY

MR/HR stonemeter _.______

OR
INSTITUTE ALFRED |, duPONT INSTITUTE

&)

N

WESTWOOD, NEW JERSEY

¢ TELEDYNE ISOTOPES




;,;é;.s‘;,

'RADIOACTIVE
“WASTE DISPOSAL RECORD

i

L R L b e T T T L

DATE

e e

APPROXIMATE
AMOUNT

Ca

ISOTOPE

/r@,

COMPANY

MR/HR atsurface ... _

MR/HR atonemeter ____..______

OR
INSTITUTE  ALFRED 1. duPONT INSTITUTE

&)

N

p——

“VCTELEDYNE ISOTOPES |

WESTWOOD, NEW JERSEY



WA

BAD*”I:O'AC'TlvE‘ |
WASTE DISPOSAL RECORD

DATE

APPROXIMATE
AMOUNT

ISOTOPE.

e —
3 —

L

-

MR/HR at surface .......oo..........

COMPANY

MR/HR atonemeter ______. ..

OR
INSTITUTE . ALFRED |. duPONT INSTITUTE

o

N

—

“YCTELEDYNE ISOTOPES
WESTWOOD, NEW JERSEY




o .. e\ OF
(o] mmf.vjo W/fw’W’HOIQ 5 .fN(J

13

; .aqe PU®
uoe? 303 Hu mdw fud» 8% ’

,

3/27
5/

74

W4
/s
[

I/

o

M

O

N

MR/HR atsurface . ... .
MR/HR st one meter ._.____ ...

i

RADIOACTIVE
WASTE DISPOSAL RECORD

U

- § UL e e 3 T
P ﬂ

S s

AMOUNT

e &,

APPROXIMATE

I0ee O |

g

&{9-'6(1 ac

Om 7)!2(1);/

ISOTOPE

=7/

9L

21,

OR
INSTITUTE ALFRED 1. duPONT INSTITUTE

COMPANY

WESTWOOD, NEW JERSEY

“W TELEDYNE ISOTOPES,



“PTELEDYNE
ISOTOPES

O. NUMBER

50 VAN BUREN AVENUE

WESTWOOD, NEW JERSEY 07675

EPHONE 201-664-7070

TEL

g

OMPANY/INSTITUTION:

D‘u ?mx

’En S"' .

HAZARDOUS

# (575

MATERIAL

De .

PAGE

OF ‘( PAGES.

MATERIAL DESCRIPTION: RADICACTIVE MATERIAL
(See CFR 49: 172.101)

RADIOACTIVE WASTE
DISPOSAL RECORD NO.

3402

| SA nas

UN 1447

Ld A\ s
ULL ADDRESS: VA}\ i -««3 M ARTICLE NO. (PER |ATA)
HAZARD CLASS: RADICACTIVE MATERIAL
{ @ | @ “ &) ® ) ® 9 (10) ) (12) (13) (14) 15)
CONTAINER * * corsXTERNAL | EXTERANAL(MRINA TRANS- * ACTIVITY | SOURCE SNM LABEL
DRUM |CRATE( CUBIC FEET | DESCRIP- ISOTOPES PORT | PHYSICAL MAT.
NUMBER Ton CHEMICAL FORM dpm/100cm® |@ surface|@ 1meter GROUPS | STATE mC) | (Poungs) | tGrams) USED
[ 75 vt | / CHF TS5 Flv/a [/
FY02AL M| 175 SV DL Gl PL/ |9 Lo L T CVE[TVLRENYS. flv/a /s RADa T
: {
! Vo e ! LA
, | (

ARz 8 | v i , Y D. 264

7o : ‘

| ) [ \W3 | boz
gge2C|X| | | | | 1 || O §.50¢ |
| PRI > | b [T
\Il’l A / N / ,},! o ] \"\’ { -}aié _ -l 7
¥ \ Vi W b pJ W AP %37 \‘_/
J
TOTALS '2 2. ~J | * SEE BACK OF FORM FOR A COMPLETE DESCRIPTION OF ALL ABBREVIATIONS USED. TOTALS } / g; -
o h_* p—
THIS IS TO CERTIFY THAT THE ABOVE NAMED MATERIALS ARE PROPERLY CLASSIFIED, DESCRIBED, PACKAGED, MARKED, AND LABELED, AND ARE IN
a7 5 PROPER CONDITION FOR TRANSPORTATION ACCORDING TO THE APPLICABLE REGULATIONS OF THE DEPARTMENT OF TRANSPORTATION, AND ARE

IEPLACEMENTS PACKAGED ACCORDING TO THE APPLICABLE REGULATIONS OF THE BURIAL SITE. . PR

30 X AP

_| NRC OR AGREEMENT STATE LICENSE NO. AUTHORIZED SIGNATUFL/< / 4 £
% [T e 3 [in 5 [ 7] RN
T ) pate_3iiD} i CARRIER f /! PRINT NAME \

oPY

“~
)

CUSTOMER'S (



Sccg U(/H} (—l%-u\(c{‘ | 13:_; _

g?: i A G S I , ™ o * * - TR

RADIOACTIVE 9 (98]~ 2
WASTE DISPOSAL RECORD ~
S——————— . 1 7 A
ISOTOPE AP’;?‘%’S::’:TE DATE

50 ‘/fﬁf(’ s T4

Yoo

(= 9 | (/ )
\ S~/ U/ /
AN

COMPANY MR/HR atsurface ..
OR MR/HR at one meter __

INSTITUTE _ALFRED |. duPONT INSTITUTE
¢ TELEDYNE ISOTOPES NO
WESTWOOD, NEW JERSEY

- Sewr Vet bgud #1

RADIOACTIVE

WASTE DISPOSAL RECORD

APPROXIMATE

ISOTOPE AMOUNT DATE
Jee Tiend s ; 19-/550
Pococdn - Keerrd fure — J
2-15-§ 1

i

WG
/

37
v

Aol
7

COMPANY
OR

MR/HR at surface
MR/HR at one

INSTITUTE ALFRED 1. duPONT INSTITUTE

“YETELEDYNE ISOTOPES
WESTWOOD, NEW JERSEY

N©¢



Scior Uirc Ll%uzéf *3

” RADIgA(‘:TIVE- N [GfI-R

WASTE DISPOSAL RECORD <V/[_
ISOTOPE APPA'L%XJ:::_\TE DATE
/YC <45 '270’,%@, £~/
=/ ' .

(95 , 5 .

e OGS &3
, Ve — N
IR el VAR« o
350 »

o p N
gL i e 7/

MR/HR atsurface .................

COMPANY

OR MR/HR atone meter _________
INSTITUTE ALFRED |. duPONT INSTITUTE

¢ TELEDYNE ISOTOPES N©

WESTWOOD, NEW JERSEY



NS E 50 VAN BUREN AVENUE HA D RADIOACTIVE WASTE
w Fs%iggg?s WESTWOOD, NEW JERSEY 07675 MZA"AI'ERSAliS DISPOSAL RECORD NO.

TELEPHONE 201-664-7070

| 05872
P.O. NUMBER PAGE OF_|  PAGES.
COMPANY/INSTITUTION: L\ T D\-—‘O DV‘&-\ MATERIAL DESCRIPTION: RADIOACTIVE MATERIAL L S iA nod
(See CFR 49: 172.101)
FULL ADDRESS: TR Jm,, Dol
T\~ Amnie 7
Q\Jyo bl HAZARD CLASS: RADIOACTIVE MATERIAL
o CONTAa(ﬁEn TYPE (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
CONTAINER s | a0 |2 s | s ¥ o AT A S| EXTERNAL(mRIAN) Toone |prysicaL | ACTVITY | SOURCE | snM LABEL
NUMBER GAL. | GAL A/C> siP GAL. OTHER] CUBIC FT. |oescriFnon| dpm/lOOsz © Surface| @ 1Meter ISOTOPES GROUPS STATE (mCi) (Pounds) (Grams) USED
7. ) f ; C <
587z A Y| |75 Isui|dsoo <.51<4 |y AL [§4T) pos Mo | s ﬂf\owzav
! HINERE o 10,081 [
-~ - & \ \ MRS ]
372 R N | |gssve | | | [ ] ]CH Vials|0.027
. { SC i
5972C X 7.5 |svL I T 10,037
X 5
LY j’ C '*f a4 O- Oé:q N ¥ ~
L ™5 4 v N T T
{14) ‘ “IF ANIMAL CARCASSES, MARK AC: IF SCINTILLATION (16)
TOTALS 32 22 s VIALS, MARK SV: IF 55 S/P, MARK DW. TOTALS D I?L% — |
5
REPLACEMENTS 4

THIS IS TO CERTIFY THAT THE ABOVE NAMED MATERIALS ARE PROPERLY CLASSIFIED, DESCRIBED, PACKAGED, MARKED, AND LABELED, AND ARE IN PRCPER CONDITION FOR
TRANSPORTATION ACCORDING TO THE APPLICABLE REGULATIONS OF THE DEPARTMENT OF TRANSPORTATION, AND ARE PACKAGED ACCORDING TO THE APPLICABLE REGU-
LATIONS OF THE BURIAL SITE.

{RC GR AFREEMEN TATE LICENSE NO. EainY - __AUTHORIZED SIGNATUF{E >\ ,"\/u’r . ié’/e e

DATE 2’ 23 CARRIER _ U«J OZL/(',\ — PRINT NAME

CLISTOMER’S COPY



gl e

SC\W\’ U\n\ L\Qum Yy 'Z_ Ceinr. Uial Lionid *\,

RADIOACTIVE NU /?&@ RADIOACTIVE N(.) . ,
WASTE DISPOSAL RECORD # ; WASTE DISPOSAL RECORD /C/‘ﬁ)/s
ISOTOPE Apzmooimfr‘“ DATE ISOTOPE Apmno;dx.‘r‘“ DATE
F ) /
C Ao lrsspe : fe L€ 0l | Guly
14 ' / P
C |5  |9g-s0 7+ 70, AW [
. 5y ;
gl& /’,Lif,,f r_;:,_g,,%\‘.:} /7/ f//LC )
. ) 7Y , 1
HC— &QJ«{ C. - IS5~ ’ Cy / 5 z/éﬁ , //’/,x £
i ¢ oy Va2
/’/ V“ Qu& C/ / \\j —
. /ﬂ Sie |
/¥ /70O i3l
’ J
COMPANY MR/HR atsurface .______ __ COMPANY MR/HR at surface .____.__ _
OR MR/HR at one meter _________ _ . OR MR/HR atonemeter _._______
INSTITUTE ALFRED |. duPONT INSTITUTE INSTITUTE ALFRED 1. duPONT INSTITUTE
¢ TELEDYNE ISOTOPES No¢ ¢ TELEDYNE ISOTOPES 0

WESTWOOD, NEW JERSEY WESTWOOD, NEW JERSEY



S Vol: Lig wid om
So/bt;/ Mﬂ//él”&' i

RADIOACTIVE NY
WASTE DISPOSAL RECORD

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

ISOTOPE AP’;%%"J"::‘TE DATE
/
C 2.l |G-/rpo.
A/ l/‘ . ’ ) . f i
C 28 me  Hloales
COMPANY MR/HR atsurface .____.__..___
OR MR/HR st one meter ____...._____
INSTITUTE AL FRED |. duPONT INSTITUTE
2 TELEDYNE ISOTOPES NO

WESTWOOD, NEW JERSEY



P TELEDYNE
ISOTOPES

1247

P.O. NUMBER

50 VAN BUREN AVENUE HAZARDOUS RADIOACTIVE WASTE
WESTWOOD, NEW JERSEY 07875 MATERIAL DISPOSAL RECORD NO.

TELEPHONE 201-664-7070

06849

PAGE ? OF ,1 PAGES.

o
COMPANY/INSTITUTION: ’Q; I D \Q,;«u { ._/‘ fei ’lf . MATERIAL DESCRIPTION: RADIOACTIVE MATERIAL Z x A ‘A N E
\ (See CFR 49: 172.101)
FULL ADDRESS: (R {i " ’{'\ Dt’ , _
VA A A
HAZARD CLASS: RADIOACTIVE MATERIAL
1 CONTAINER TYPE ) (5) 6) 7 ®) © 1o | an | a2 (13)
30158 *|  ExTERNAL EXTERNAL(MR/hr) TRANS. ACTIVITY [ SOURCE | sNM
CONTAINER 55 55 CONTAMINATION PHYSICAL LABEL
GAL. rreon] PORT MAT.
NUMBER aic | S/P | GAL. CUBICFT. |escmem dpm/100cm? (@ Surface[@ 1Meter ISOTOPES GROUPS | STATE (MG (Pounds) | (Grams} USED J
e 4 - < < : \ > g EAD G ALTIVE
LEKL9A TS Dim Koo Y os [ |Cr [T (S 10083 apfalsa] RAD oAcTY
[ AL 1 1 5 X ' T 7 L.J A
} - '[E :', ALY ii
e ’ , ; " N 3¢ .
xldsg D, X 7< S—v[_, Y \f';A{E YNV
b £ [ ——— ] — s F paran =
\‘J‘ 5 o2
- ‘ B¢y - )
Sus O kS S Y v .UT O a9
L N ') - E AT I
Ll 3 AV SR . N
4 L L/ A
(14) — - s “IF ANIMAL CARCASSES. MARK AC: IF SCINTILLATION (16) n ]
TOTALS 1 RS- VIALS. MARK SV IF 55 /P, MARK DW. ~~ ™ TOTALS {4 211 - htll
(15)
REPLACEMENTS

THIS IS TO CERTIFY THAT THE ABOVE NAMED MATERIJALS ARE PROPERLY CLASSIFIED, DESCRIBED, PACKAGED, MARKED, AND LABELED, AND ARE IN PROPER CONDITION FOR
TRANSPORTATION ACCORDING TO THE APPLICABLE REGULATIONS OF THE DEPARTMENT OF TRANSPORTATION, AND ARE PACKAGED ACCORDING TO THE APPLICABLE REGU-
LATIONS OF THE BURIAL SITE.

NRC OR AGREEMENT STATE LICENSE NO.

'fz// f

CARRIER

AUTHORIZED SIGNATURE ‘/zr '/7/ d /741’ /76/

7 7
Li o P PRINT NAME

1
V'“

CUSTOMER’S COPY



| 7}V7 Solid (Dasle @ -

RADIOACTIVE NV
WASTE DISPOSAL RECORD

&C &l | (/g0
4 / MC/ 2-'.?"5’0
' 3l |3-Y-bo
v ! el 7
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Radioactive Waste Certification Statement

Certification is hereby made that the containers identified in the
Radioactive Waste Disposal Record forms listed below have been packaged and
labeled in accordance with Teledyne Isotopes' Radioactive Waste Disposal
Agreement (2/80) and Teledyne Isotopes' instructions dated
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(49 CFR 172.101)
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Alfred 1. duPoit_Hospital for Children f / )
Nemours Biomedical Research (W /

ARB DRAIN REPORT 2010

Isotope Control Number Amount in mCi

H-3 01H002 0.84600 Hobson
83H001 0.00100 Hobson
08H002 0.70000 McGeady

C-14 83C001 0.00100 Hobson
83C002 0.00100 Hobson
97C007 0.02400 Hobson
05C001 0.04420 Twiss/Schanen

Total 0.84600 mCi

S Sl

74N 4 - - - .
| ceklfy fhat this total is less than the maximum allowable annual limit of 1 Ci



Alfred |. duPont Hospital for Children
Nemours Biomedical Research

DRAIN REPORT 2009 (Revised July, 2010)
Administration Research Building (ARB)

Isotope Control Number Amount in mCi

H-3 07HO002 0.25000
H-3 08HO001 0.99800
Total 1.24800 mCi

Rockland Center 1

1 certify thatdﬁs total is less than the maximum allowable annual limit of 1 Ci



Alfred I. duPont Hospital for Children
Nemours Biomedical Research

DRAIN REPORT 2008

Isotope Control Number Amount in mCi

H-3 07H002 0.25000
H-3 08HO001 0.99800
Total 1.24800 mCi

M%ﬂz S A5

I certify that this total is less than the maximum allowable annual limit of 1 Ci




Alfred |. duPont Hospital for Children
Nemours Biomedical Research

DRAIN REPORT 2007

Isotope Control Number Amount in mCi

H-3 07H001 1.000
07HO002 0.750
Total 1.750 mCi

e e

1 certifyal‘ﬁ/at this total is less than the maximum allowable annual limit of 1 Ci




Alfred . duPont Hospital for Children
Nemours Biomedical Research

DRAIN REPORT 2006

Isotope Control Number Amount in mCi

H-3 06H001 0.99800
05H002 0.70000
99H005 0.07800
1-125 051005 0.00078
051007 0.00050
051008 0.00067
061002 0.00012
Total 1.77807 mCi
//}’// 7Z ,)/Zi BRI e Ak e

| cemfy that/{hls total is less than the maximum allowable annual limit of 1 Ci
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DRAIN REPORT 2005

Isotope Control Number Amount in mCi

C-14 0.03920
03C001 0.10000

S-35 055005 0.08000
H-3 04H001 0.15000
05H001 0.99800

0.04150

05H002 0.30000

1-125 051001 0.00015
041011 0.00124

041010 0.00087

041009 0.00116

Total 1.71212 mCi

MM é’éj/a;

| certify tha(hls total is less than the maximum allowable annual limit of 1 Ci



DRAIN REPORT 2004

Isotope Control Number Amount in mCi

C-14 04C001 0.0640
99C006 0.0250
03C001 0.1000
02C002 0.0860
H-3 98HO07 0.2500
00H002 0.0860
04H002 0.1520
04HO001 1.0000
[-125 041012 0.0116
041002 0.0007
041003 0.0007
041004 0.0005
041005 0.0060
041006 0.0010
041007 0.0015
041008 0.0015
Total 1.7865 mCi

e -
[l E e §23 0

| certify*tﬁat this total is less than the maximum allowable annual limit of 1 Ci



DRAIN REPORT 2003

{sotope Control Number Amount in mCi

C-14 02C001 0.0025
02C002 0.05
99C007 0.001
03C001 0.1
H-3 00HO002 0.05
03H002 1
03H003 0.9
03H001 0.25
Total 2.3535 mCi

%j %10, GA Fow
I certif(that this total is zss than the maximurp;gllowable annual limit of 1 Ci




DRAIN REPORT 2003

Isotope Control Number Amount in mCi

C-14 02C001 0.0025
02C002 0.05
99C007 0.001
03C001 0.1
H-3 00HO002 0.05
03H002 1
03H003 09
03HO001 0.25
Total 2.3535 mCi

%{ %@, 6%2?‘ 223
| certiffthat this total is };ss than thve maximurpygllowable annual limit of 1 Ci




Drain Report

2002
Isotope Number mCi
H-3 98HO12 0.344
99H005 0.172
00H002 0.020
00HO005 0.100
01HO004 1.996
02H001 0.010
C-14 99C005 0.245
99C007 0.004
02C001 0.002
02C002 0.010
S-35 . 995004 0.278

Total 3.181 mCi

2002 Sewer bills: 104,836,000 gal

I certify that this total is less than the maximum allowable annual limit of 1 Ci

Mary Moore, Health Physicist




Drain 2001

Isotope
H-3

Control number
01H001
01H002
01H004

Amount uCi
980
154
2000



Drain 2000

Isotope
H-3

Control number
00HO001
00HO002
00HO03
00HO04
00HO05

Amount uCi

997
245
995
250
249



Drain 1999

Isotope

C-14

H-3

Control number

99C004
99C005
99C006
99C007
99H001
99H002
99H003
99H004
99H005
99H006

Amount uCi

245
245

90

45
245
950
100
245
250
950



Drain 1998

Isotope
C-14

Control number
98C001
98C002
98C003
98C004
98C008
98C010
98H006
98H012
98H014

Amount uCi

335

245

148

247.5

10

140

990

613.5

995



Drain Report - 1997

(w Number From Date To Date mCi
W/
\ 96C004 12/1/96 5/8/97 .095
- 97C005 4/1/97 4/29/97 .049
- 144
// H-3
N 94H001 2/12/97  2113/97 1.000
97H008 3/31/97 4/22/97 249
1.249
1-125
961006 5/12/97 8/27/97 4.950
961008 9/10/96 6/11/97 4.900
961009 10/31/96 3/19/97 4.950
971001 5/27/97 9/10/97 2.950
971002 3/10/97 6/11/97 .003
971003 3/19/97 5/12/97 4.950
971004 6/4/97 6/16/97 002
971006 10/2/97 6/10/97 4.850
971007 6/11/97 7121197 .003
971008 8/10/97 9/1/97 4.900
971009 6/19/97 712197 002
971010 7/30/97 9/29/97 .003
971011 8/1/97 8/1/97 .002
971012 8/27/97  11/21/97 4.950
971013 9/29/97  10/28/97 .003
37.417
P-32
97P047 6/13/97 6/21/97 200
97P061 8/7/97 9/5/97 200
97P062 8/24/97 8/30/97 200
97P068 9/20/97 9/27/97 200
97P070 10/2/97  10/11/97 200
97P076 10/22/97  10/30/97 150
97P078 10/28/97  10/28/97 010
97P087 11/11/97  11/12/97 .000
97P096 11/21/97  11/26/97 200
97P104 12/11/97  12/15/97 150
1.510
S-35
965006 11/13/96  12/19/97 845

845



[er 199,

Drain Report 13-Feb-97
» 1/1/96 3:30:22PM 409
Isotope Number  From Date To Date mCi  Avg Daily
Fe-59
95Fe003 10/31/96 11/1/96 200
95Fe004 10/31/96 11/1/96 200
95Fe005 10/31/96 11/1/96 200
96Fe001 5/22/96 6/12/96 010
96Fe002 6/14/96 8/30/96 100
Y 710 002
" H-3 /
Q\/ 96H001 2/13/96 3/6/96 250
250 001
1-125
951003 4/5/95 1/2/96 4.700
951007 8/25/95 6/20/96 3.870
951010 9/7/95 1/2/96 4.850
951012 11/3/95 1/24/96 500
951013 12/30/95 5/8/96 5.000
961001 1/3/96 5/1/96 4.950
961002 4/10/96 4/29/96 700
961003 3/15/96 6/3/96 4.850
961004 5/1/96 5/28/96 4.950
961005 6/3/96 7/30/96 4950
961007 8/9/96 11/8/96 4950
44.270 108
P-32
96P068 11/12/96 11/19/96 .031
96P076 12/10/96 12/11/96 .010
041 000
S-35
955022 12/13/95 1/16/96 208
965001 1/24/96 2/26/96 990
965002 2/29/96 5/7/96 212
965003 5/13/96 5/14/96 018
965004 5/16/96 5/22/96 .800
965005 11/11/96 11/12/96 044
2.272 006
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This is to Tknowledge the receipt of your lette /applmated

6 méf % , and to inform you that the initial processing which
mcludes an administrative rewew has been performe

1
Senend (071119901
There were nd admini |ve omissions. Your applicatlon was assigned to a
technical reviewer. Please note that the technical review may identify additional

omissions or require additional information.

|:| 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.

Y Y
Your action has been assigned Mail Control Number (/‘g 5/ J ) = V
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 (RI) Sincerely,
(6-96) Licensing Assistance Team Leader



