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POBmSNS February 20, 1995
. Willamsbury, Vieginia 23187.6795
o1 " 04/22)-2540, Fax 221-2715

US. Nuclear Regulatory Commission
Region 11

Material Radiation Protection Section
101 Marietta Street, NW, Suite 2900

Atlanta GA 30323

Ladies and Gentlemen:

1 would like to renew Materials License number 45-03499-09 issued to the
Department of Chemistry at the College of William and Mary for storage only
incident to disposal. We are currently in contact with a company to transport all of
our radioactive material for disposal. We hope to have this completed in the next few
months.

I would also like to amend the license in two ways:

1. In condition #12, delete Patricia M. Kane, Ph.D., who is no longer associated
with William and Mary.

2. In conditions # 6, 7, and 8, add Strontium 90, sealed source, 0.3 microcurie.
This source was overlooked in our original application dated January 31, 1990.
Prior to that time it was covered under a university-wide license and an earlier
départmental license. The source is currently about 0.21 microcurie.

Any questxons concerning this request should be addressed to:
Richard L. Kiefer
Department of Chemistry
College of William and Mary
P.O. Box 8795
Williamsburg, VA 23187-8795
Telephone: (804) 221-2553
Fax: (804) 221-2715

Copies of the current license and the Radiation Safety Manual are enclosed. I
appreciate your attention to these requests.

Sincerely,
RECEIVED BY LFMS R A
Date . \S_Z '[0 ‘_ . . R V.
. li’ LL T Richard L. Kiefer, RSO
og '(f .............. Department of Chemistry
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N U.S. NUCLEAR REGULATORY COMMISSION PAGE v OF - PAGES o
- Amendment No. 1 "
-4 MATERIALS LICENSE I
! R
" Pursuant to the Atomic Encrey Act of 1954, as amended. the Energy Reorganization Act of 1973 (Public Law 93-43%) and Title 10, B
Code of Federal Reguiations. Chupter 1 Parts 30, 1, 32, 33, 34.35,39, 40 and 7). and in relance on statements and representations heretotore |l
B, made by the hicensee. a lwense s hereby (ssued authorizing the licensec to receive. acquire, possess. and transfer byproduct, source. and special |8
M nuclear material designated helow  to use such matenal for the purposers) and at the place(s) designated below . to deliver or transfer such material ; :
! o persons authorized to receive it in accordance with the regulations of the apphicable Partes). This license shall be deemed to contain the conditions | :
B speaified in Section 183 of the Atomic Energy Act of 1954, as amended. and 1s subject to all applicable rules, regulations and orders of the Nuclear  'd
Regulatory Commussion now or hereafter an eftect and to any conditions specified below 7
' .
of SN - . B S e N e
of Livensee ‘, s
| ' ln accordance with lctter dated January 17, 1992 "
! . i 1.
Caollege of William and Mary ‘ 45-03499-09 e |
] . i ' 3. License number ts
Department of Chemistry ‘
; ; 1s amended in its entirely to read as follows: i
Ty Williamsburg, Virginia 23185 ‘___ - O |
- | . arc ‘ :
4 Expinatior date March 31, 1995 :
5 Docket or » 030-31503 i
S ..o ReferenceNo L '
6 Byvproduct source and o T Chem .al and or physical & Maximum amount that licensee
spectal nuclear matenis torm may possess at any one tume
L under this hicense I
A Hydrogen 3 Al Foils and/or hquid A 72 millicuries i
B Carbon 14 B. Scaled sou-ces and liquids B. 1 millicuric .
( Sulfur 3% C. Powder and solution C 11 millicuries \
'
D ¢ hlonne o D Sealed source D (.5 microcurice '
t ¢ obalt (a0 E. Sealed source E. 0.5 microcurie i
] Solemum U F. Aqucous »olution 28 0.01 microcurice J
G Barim 133 G Scaled source G. 0.5 microcu:ie I
: I
_H Costum 337 H Scaled source H 2 microcurics ‘
1 Promothism 147 ! Scaled sow ¢ ! i) 01 microcuric
!
} Pead T 1 Sceated  source and or J 6 microcurne :
aqureus solution ‘
K. Phosphorus 12 h. Aqueous solution K. 2 millicuries
i
i
: 4 Authonzed U
oo b R Taboratony rocarch reachmg and traming of <ot g

g s o et e P R
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[ MAC form3teh” * U.S. NUCLEAR REGULATORY COMMISSION PAGE of PAGES :
: 3-04) License number 45-03399-09 ;
o MATERIALS LICENSE °
: SUPPLEMENTARY SHEET Docket or Reference "HBSU{HS(B é
:‘ Amendment No. 1 3
. CONDITIONS ;
i 10 Licensed matcrial shall be used only at the licensee’s facilities, College of William and Mary, Williamsburg, K
N Virginia. n
g 11 The Radiation Protection Officer for the activities authorized by this license is Richard L. Kiefer, Ph.D. s
" 12, Liccnsed matcrial shall be used by, Orgcﬁ.\&% suE‘on‘; ard L. Kiefcr, Ph.D. or Patricia M. Kane, .
- ' Ph.D. J
. 13 Scalcd sources containing ha&d matcrial shall not be opened by lhc li .
- JREY A.(1) The source(s) ied in Item 7, shall be tested for leakage and/or‘ﬁltaminalion at intervals not to
ol exceed 6 mon An}w 0 rcccwcd from another persop which is ngf accompanicd by a certificate .
o indicating thalfytest was® Y transfer shall not be put into usc until ¥
. tested. A @) X
o N ~~ .
. ) No(\m(hs(anm the pcnod»o dftioq, any licensedeealed source is exempt from .
such leak usu.whcn the soures Ess of,bcta amg gamma emitting material H
. or 10 micr oti%d : .. K
i W . :
. B. Any source in slorage $5d g uacl bacl hd lcs!ed. Wben the ce is removed from storage :
N for usc or tr \)Sto gecsgh il bS foRies use or tnge :
o ie J-CLL Pl .
A g S 44 N s
i % .
K C The test shall be raéz: of dctcclmg the _prpende of 0, mxcrocn:ibof radioactive material on the test d
t sample. If the test the presence of 0.005 microcuric onore of removable contamination, the "
o source shall be remo m service and decontaminated, repdited, or disposed of in accordance with K
o Commission regulations. A re be ﬁlcd within 5 of the date the leak test result is known with
-I the U. S. Nuclear Regulatory Commi nfD on of Radiation Safety and Safeguards, Nuclear < [
- Matcrial Safcty Scction, 101 Marictta Street, Suite 2900, Atlanta, Georgia 30323. The report shall specify 3
) the source involved, the test results, and corrective action taken. Records of leak test results shall be kept a4
‘_i in units of microcuries and shall be maintained for inspection by the Commission. Records may be A
. disposed of following Commission inspection. g
J D. Tests for lcakage and/or contamination shall be performed by the licensee or by other persons specifically . %
licensed by the Commission or an Agreement Statc to perform such services.

15, The licensee shall maintain records of information important to safe and effective decommissioning at the licensee’s
facilities as specificd in Condition 10. pursuant to the provisions of 10 CFR 30.35(g) until this license is terminated
by the Commission.

16. 1n addition to the possession limits in Itcm §, the hcensee shall further restrict the possession of liccnsed material
to quantitics below the minimum specified in 10 CFR 30.35(g) for establishing decommissioning financial assurance.
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(5-84) License number 45-03499-09 .
MATERIALS LICENSE
SUPPLEMENTARY SHEET Docket or Reference numplgy 5 593

Amendment No. 1
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{cont.) CONDITIONS
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172. Except as specifically provided otherwise in this license, the licensee shall conduct its program in accordance with
the statemeats, representations, and procedures contained in the documents including any enclosures, listed below.
The Nuclear Regulatory Commission’s regulations shall govern unless the statements, representations and
procedures in the licensec’s application and correspondence are more r trictive than the regulations.

L9 e, e, ey

A. Application dated January 31, 1990

B. - Letters dated:

R RE
- March 7, 1990 \,?»p‘ G U(

- January 17, 1992 C}
- January 23, 1992 ((ated
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* Y FORTHE U ENUCLEAR REGULATORY COMMISSION
EARL G. WRIGHT :
Lart 4. Mgl '7
: Date JN\ 2 199L By M/g | .

Region 11, Nuclear Matcrials bafuy Section >
101 Marictta Strect, Suite 2900 K
Atlanta, GA 30323
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)
RADIATION SAFETY MANUAL
College of William and Mary
Departmen. of Chemistry
Williamsburg, Virginia
Revised: January, 1990
. The policies and ;rocedures discussed in this manual are in
coemgllance with regulations established by the Nuclear Regulatory
Comrission under Title 12, Code of Federal Regulations, Parcts 1%, 20,
and 3C. A copv of the Title 10 regu:lations is available for
inspection in Room 203, Rogers Hall.
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I.

GENERAL

A.

D.

The Department Radiation Safecy Officer (DRSO)

The DRSO must evaluate the radiological safety aspects of all
proposed activities involving the use of radionuclides. Each
investigator shall present to the DRSO, in writing, a description
of proposed activities i{n which radionuclides are involved prior
to the initiation of such activities.

Procurement of Radioaczive Materials

No requisition or purchase order for any radioactive substance
will be approved unless specific wrizten acproval for that
purchase is granted by the DRSD.

Receist of Radiocactive Materials

The CRS0 shall inspect all incoming shipzments according zo the
following mechod:

1. Visually inspect package for any signs of damage (e.g.,
wetness, crushed).

[*]

Measure exposure rate at 3 feet from package surface
arnd record.

Lo

Measure surface exposure rate and record.
4. Put on gloves

5. Cpen the outer package (following manufacturer’s
irections, if supplied) and remove packing slip. Open

inner package to verify contents (compare requisition,
packing slips, and label on contairer) and check
integrity of final source container (inspect for breakage
of seals or vials, loss of liquid, or discoloration of
pacxing material). Check also that shipment does not
exceed possession limits.

6 Wipe external surface of f:
zoistened cot=cn swab or fil
“here appropriate.

e container wich
T, assay and record

~1

Yonitor the packing materials and packages before
discarding. 1If packaging materials are contaminated,
treat as radioactive waste. If not, cbliterate radiation
labels before discarding in regular trash.

Storage of Radioactive Materials !

All unsealed radioactive substances will be stored in Rogers Hall
Room 217. Sealed sources will be stored in Rogers Hall Room 203.
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II. BASIC STANDARDS OF MAXIMUM PE2MISSIBLE RADIATICN EXPOSURE
(taken from NBS Handbook 69, pp 4-5)

The limits that follow are fulfilled by applying the following
principles to external radiation exposures:

(1) keeping the time of exposure at a minimum

(2) keeping human tissues at as great a distance from the
radiation source as is practicable.

(3) keeping adequate shielding materials between the
source and human tissue.

A. Accumulated Dose (Radiation workers)
1. External expasure to critical organs.

Whole body, head and trunk, active blood-forming organs,
eyes, and gonads: The Maximum Permissible Dose (MPD) to the
most critical organs, accumulated at any age, shall not
exceed 5 REMS multiplied by the number of years beyond 18,
and the dose in any 18 consecutive weeks shall not exceed 3
REMS.

Thus, the accuwmulated MPD = (N-18) x S where N {s the age in
years and {s greater than 18.

2. External dose to other organs.
Skin of whole bodyv: MPD = 1C (N-18) REMS, and the dose in
any 13 consecutive weeks shall not exceed 6§ REMS.
Hands and forearzs, feet and a.xles: MPD = 7S REMS/year, and
the dose in anv 13 consecutive weexs shall not exceed 25
EM
3. 1Internal exposures.

The perzissible levels frcm internal emictters will be
consistent as far as possible with age-groration and dose
principles above. Control of the internal dose will be
controlled by limiting the bodv burden of racdionuclides.

This is accomonlished in the laboratory by prevention of
ingestion, inhalation, or transcutaneous absorption of
radicactive materials. It is achieved by gocd housekeepin
and wors habits, and by operation in a latoratory with proper

eguipment for the handling of radioisotopes, including
protective coverings, manipulating devices, suitable
ventilazion, and waste disposal facilitles.
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APPLYING TO ALL WORKERS USING RADICACTIVE MATERIALS

A copy of these rules-'must be posted in every laboratory in which
work with radicactive materials is performed.

A film badge must be worn if it is determined that an individual
may receive a radiation dose in excess of 1.25 Rems in any
calendar quarter. Such determination will be made by the DRSO
using a calibrated survey meter. The individual must always wear
the fila badge assigned to him or her.

~o not eat, drink, smoke, or apply cosmetics in any laborazory in
wnich work with radiocactive materials is performed.

~ash hands thoroughly before handling any object tnat will be
placed in the mouth or on the face (e.g., before smoking,
drinking, putting on eyeglasses, ezc.).

Wear a laboratory coat and disposable plastic gloves when
working with radioactive material.

All work must be performed over table surfaces or travs lined
with removable, absorbent paper.

e

NEVER PIPETTE RADICACTIVE SOLU.IONS BY MCUTH. Use remo:
ing devices, such as disposable syringes, safezy pirezzirg

measur
bulbs, e

-

~
- .

Regularly discard all waste material in special containers which
are labeled. Solid waste containers zust be separate from liguid
waste containers. All solid waste containers must be lined wizh
piastic bags which can be removed. All liquid waste contairers
must have lids wnich £it securely.

All radioactive material mus:t be conzained in appropriate
shielded containers.

Keep all work areas free froz eguirment and zmaterials whizh ace
rnot required for the immediate procedur

All glassware which contains or has centaired radioacsive

substances must be marked with radiation tage or radiacion sirms
-3 LR N

uncil iz !

All containers of radioactive substarces, ircluding waste, zus:c
be labeled as radioactive and zust shcw the date, the type, and
the activity of the radiocactive materia. contained, wicth

radiaticn level, Lf applicable.




Iv. EMERGENCY PROCEDURES
Minor Spills
1. NOTIFY: Notify persons in the area that ¢ spill has occurred.

2. PREVENT THE SPREAD: Cover the spill with absorbent paper.

3. CLEAN UP: Use disposable gloves and, if recessary, handling
tongs. Carefully fold the absorbent facer and pad, inser: {nco a
plastic bag, and dispose of in the radicacsive wasca contairer
Include all other contaminated materials s.:h as disgosable
gloves.

4. SURVEY: With a C-M Survev Mecter, chick the ires arasund —he
spill. Also, check hards and clothing fcr conziamination

n

REPORT: Report the o the [AST.

[N
o}
(2]
e
.
(13
)
(a4

Maior Spills

1. CLEAR THE AREA: Notify all persons not invelved f{n the spill o
vacate the room.

2. PREVENT THE SPREAD: Cover the spill with absorbent pads, but do
not attempt to clean {z up. Confine the movemen: of all
personrel potentially contazinated to preven:t the spread

3 SHIZLD THE SOURCE: 1II possible, the spill should be shielded.
but onlv if it can be done wizhout further contaminarion or
without significantly increasing raciation excosure %o personnel.

4 CLOSE THE RCCM: Leave the rocam anc Lock tha door{s; to prevent
entry

s Call FCR HELP: Nozify the DRSO IMMzttaToLYy

5 PEASCNNIL DECONTAMINATICN: Contaminazed clothing should ke
removes and stored for further evaluation bv the CRSC. IF the
spill is on the .kin, flush thoroughly and then washk with mild
soap and lukewarm water.

LRSI HCME TZLZrFHINE Crrr

Richard L. Kiefer 22:-7842 221-2:5:23




v.

RCUTINE AREA SURVEY PRCCEIDURES

A.

"1y

surveved lzmediately before and

All laboratory areas will b T
o adioactive materials.

11 be
irmediately after the use of r
The survey will consist of:

1. A measurement of radiation levels with a survey mezer
sufficiently sensitive to detec:t 0.1 mR/hr, and/or

2. A series of wipe tests to measure contamination levels. This
method for performing wipe tests will be sufficiently
ensitive to detect 100 dpm. Routine wipe tests will be made
with parafilm squares or filter pager having a surz::: area

2 . - .
of 1 in” (6.23 ca”). A wipe will cover an area of i~ _east
2 : S ; .
100 cm”™. The wipe sample will be counted {n a liquid
scintillation counter to an errcr no greater than 20%.

A permarent record will be kept of all survey results, including
negative results. The record will i{rnclude:

1. The location, date, and type of equizment used.

2. Name of the person conduczing the survew.

3. A drawing of the area surveyed, idenzifving ralevar-
Fing
features such as storage areas for
radioactive wascte areas, ec:.

radioaczive materials,

4. Measured exposure rates or contamination levels keved o
location on the drawing, poinci T
correctzive aczion.

ates tnhact "e*‘.‘l‘:

S. Corrective aczion zaken in ¢ ca o)
excesslve exXposure rates, the recucad ccn
exposure rates after corrective actionwas
acpropriate comzents.

ziration or
tion levels or
aken. and any

in general, any dezectable contaminazi
crzed to the DASC. The ars iil

azion level zmeasured v liguid scintillation exceeds 100

w
e 8
ye
)

A contaminared area which emi<s novwer 2 Y =~i'lirams mayr haur {s
serisusly contaminated. Perscnnel TUST noT worx inm an area where
raciation exceeds this amount
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VI. PERSONNEL MONITCRINS

A. Bioassays

Phosphorus-22 Hands, face and body wL;. be monitored with a GM
survey meter after use. If contamination is found, a urinalysis
will be performed at 24 hours. If activity is detected, further
urinalyses will be perf-rmed daily.

vdrogen-3 In lazoracories where the azount of this

il
radionuclide used i3 g:
urinalysis nect zore =t e
at two week inzervals (uring work

[e]

i7

'1

~

i AN - .
reater than 10 “Ci, all workers will have a
n ore menzh ¢

c: to beginninz work, and
s.

o

()
o

Carben-14 and Sulfur-22 In laooratzories where the acount used
=1
is greater than 10 “Ci, all workers will hav. one ur i alysis
prior to beginning work, biweekly urinalyses while w Ki"g, and
one urinalysis within one month afzer tev uxﬂa:;on of use of the
radionuclide.
B. External Radiazion
If an indiwvidual suspects that he or she has received an over-
exposure of external racdiation freca any source, he or she should
immediately infora the CRSO for refererce to Health Services.
The exposed worker should be removed from areas in which he or
nhe might conceivably receive more radiazion. and s'"ouH 7ot be
allo<ved To return To wWOIK in such areas until aucth zed by th
CRS0
VII. OTHER PRCCIIURES AND REZUIREMENTS
A Eguipzent
Glassware and equipment used in experiments with racdioacsie
zaterials shail be kept separacte from othar equipment and will
K unTil dexzensirazed to be free of

nct be used for other wor
A

B Laboratories Using Radionuclides
The DRSO will designate appropriate areas in which work wish
Talloactive nuclides at various activity levels may be conducted.
Aprroval of a projecz by the DRSO is conIingent upon the
availadility of adequate laboratory facilities for ass:is-zer: as
WOorx areas

verv laboratory so des‘g a:ed by the DR:IC
zoritoring instruzmencs dur a

ust have aprropriacte
< N

dizaczive marce




Posting of Warning Signs and Rules
Areas in which radioactive materials are located or are beirz

-5
used shall be posted with appropriate radiaczion hazard signs.

Each project supervisor shall post on the laboratory wall a copy
of parts III (Rules Applying to all Workers with Radionuclides)
and IV (Exergency Procedures) of this manual.

Storage of Radioactive Materials
1. Stock sources

Radiation at the surface of the containers of any
radioactive materials shall not exceed 2J0 amrem per hour
and the container shall be kept in such a place that the
radiation incensity at the nearest occupied area i{s 0.6
mrem pez hour or less.

Such contairers shall be kept in a place not readily
accessible to urauthorized personnel when not in use and
shall be conspicuously labeled with radlation hazard
signs.

Gaseous Produccts

[ 9]

Radioactive gases or materials with radicacczive gaseous
vapors zust be stored in gas tight containers, and aoust be
xept in areas with satisfactorv ventilazion, prelerably Iin
arproved hcods.

Disposal of Wastes

1. Gereral Rules

Radioactive wastes shall not be disposez of bv th
conventional zetheds of disposing of rnonradioactive wastes.
~i. -

{his means particularly that contamin

: =2 liquid wastes zuy
¢ be discharged into a sink. Contaz:iraczed animals muss not
ncinerated in general purgose inc

waste Ccntairers

[}
el
[
[
) e
8}
[
0
o
ye
<
14
(1)

Everw labtoratory using racdicactive nuclides zus=- have

¢ least one container for contazinated solid wastes and one
ov contaminated liquid waste. Solid arnd ligquid conctaminazed

wastes shall be kept separately.

LAY

The container for solid waste mav be of the usual type but
zust be lired with a disposable liner. For {quid wasctes

other than scinti’lation fluid, glass jugs or carbovs are
best for storage. ‘uch a container mus: be kept {n a place
4

£ accidently broken, the contents will be retained in a

—e -
wndc . ea
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small area (e.g., set in a large pan).

For scintillation fluid waszes, vials containing the wasce
material will be screwed tightly and disposed directly {n an
appropriately lined and labeled waste barrel locaced in Roonm
4 of Millington Hall.

- Each waste container must be tagged with A Radiocaczive

)

Calil

1

™o
1901

o 3
)0

st
ne

§ o

T !
l'('m

B € ot
ot

(8 2 A

L %
e
f
.

each

~—

ine

be ch

stan

Hazard sign. Maintenance employees (janitors, etc.) mus: be
{nstructed never to empty them.

Ultimate Disposal

Vials containing scintillation fluid waste will be de“ sized
in labeled waste barre.s in Room 4 of Milling=on Hall. 4ll
solutions (other than scintillazion fluid) containin
radioactive materials will be evaporated to drymess, unless
this results In release of radiocactive material in gaseous
form. The solid waste will be deposited in labeled was:e
barrels in Room &4 of Millington Hall for disposal by a
licensed commercial firm.

bration of Survey Meters and Liquid Scinzillation Counzar

east annually all survey zeters will be calibraced bv
ercial company provxdxﬂg such service. Each scale of
runents shall be calibrated at 1/3 ard 2/3 of full sca
ex,osu*e rate measured by the ns::umen. shall differ
true exposure rate by less th 10% of full scale. ZRe
hin 20% are acgeptable oaly 1‘ a calibration graph is
c.ed to the instrument. Each survey meter is to be checked
a reference gamma source kept with the instrument prior to
use to insure that the instruments are in worki"g order.
counting efiiciency of each liguid scintillation councer will

%} nlb‘n Y
(D o
O 1]
3 H

[SUNA
'

[43]
("]

[N

ecked before use with the appropriacte unguenched relarence
dards:

microcurie, l:-” 33 (2eckman CCR.TLD
icro : 1z 8

-12-88 (Beckman HCARCAClE.

tillation counters are locazed in Room &4 of




W&t 2ad-Form-1 : o

v -

Recuest fcr Rzdioisctcre Use = ten-Licersed Users

Name :
Training or exerience with radici: cizzes:
(dates and lccales)

Baze (s) of Experizem:z (s)

.Descripticn of Exgeri—ent:
(use additicnal pages if needed)

afety Analesis:
Descrife menitcring -
1) befcre
(2) czing
(3) after
waste dispcsal -

Reviewed on 12

Approval of Licemsed Sccervisor

D RS O Approval




PURCHASE RECUZST FCURM FUR RADICACTT D MATZEZTAL BY LICENEED USZZ=S

P

LATE:

——

RADICISOTICEE :

a) Scaled - l b) Limxd -

c) Cther (scecify) -

ACTIVTTY RECLESTED: uCi

PERSCN FECESTZG -

ORIER TO EE PLACED WiTH:

NAME OF C®ANY:

- ACDFESS

* X * X T T XY

Scecisr v wce ¢f this radisiscrsTe Salow:

D::C"J ATYTR T A ey e .

3 PO UEL SRL ¥ Iy




Wi Pad-Rero-2
*

PADICACTTE SHIMETT RECETPT RE2CRT

Survey Cate

Tice

Surveyor

o
3
2
o
i
h‘"

(98]

veastred Radiani

Tevels:

R/hr

o=R/br

Erzirymt used {n measixrenenms

a.

b. At

Deccrite contents of package:

™ L - < % a~pmls - b N -
5. Descrite &y ZisCTepancles tetween packing siit and packing comtents:
6 \ACES - Ve & . C-.— - ——— m S ey -
. wice T iTaxm: a. o nlairer M= 50!
—_—
<o ( )
- n .
b. Fi=3l scuzze ccntainer M = PO
erl = ( )
C. edisrowmd =

Equimment used

Fdea
e e D

Sxvey T
T - vvreﬂ
Equipment used

~s
. Ve

LDispesi=o

9. If:RC/CarTier

in measireerns

£

-

racking material and cartons

RQ T~

r:-.v (RO

4

s

TEASTeren s

package afrer insrection

g.e

Ry . .
S e d - S O
DOTIILIBTL reguiras,
1 &
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