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5.

Badiopctive Neateriel:

1.

2.

3.

4.

a.
-]

LD
b.
c.

@,
b.

Hydrogen - 3

Pesticides and organic biochemicals such as amino
acide, fatty acice, lipids, carbohydrates, vitamine,
and salts.

100 wCa

Carbon - 14

Pestirides and organic biochewmicals suth s amino
anide, fatty sacida, lipide, cerbohydrates, vitamins,
and salte.

10 mC4

lodine - 1285

lodide and labeled thyroxine, triiocdothyronine, wmono-
and di-icdotyrosine, labeled proteins, and hormones,
1 wii

Sodium ~ 22
Labeled smodium ng NaCl
1 mCy

Radium - 26

Sealed source - Packard lastrument Co., Ine., Nodel PL
Prise Liquid Secintillation Counter.

20 wCi

lodine -~ 129

Sealed source -~ Packerd Inmtrument Co., Ine.,
fodel CS5201 Multi-Priae 1 Gamma Counter,

0.03 uCi



6. Purposes for which licensed wmaterial will be veed:

1.

Hydrogen ~ 3
ITritiated orgenic biochemicales are used in studies of
metabolic pathvays and nutrition of fishee

Carbon ~ 14

Carbon labeled pesticides are used for stud. es of residue
uptake, storege, and relesse by aquatic orgeniems
(ancillery method to chemical essay).

Carbon labeled bicchewicale are used in studies of
metabsiio pathveye and nutrition of fismhes (ancillary
nethod to cheaical assay),

lodine - 125
Radioiodine is used for studies of fish thyroid function
and redioimmunoassays,

Sodium - 22
Labeled sodium 18 used to measure Na flux betveen an
organism and vater.

Radium - 266
External standerd source in Prias Liguid Scintilletion
Counter.

lodine -~ 129
Internal standerd in Multi-Praiae 1 Gamwa Counter.



7. lndaviduals responsible for rasdiation sefety program and their
trainirg end experience:

Nary Anns Deavie - Biological Technician (Fisheries).:

Training: Forwmal course "Radiatior Safety Specialist
Training Progren® - 40 hre. - Oklahoma State

Univereity, 1981

Related Training: Meth, Chemistry, Physice - 32 mew, hrs.
Biology - 37 sewm. hrs.

Experience: 10 years of lov level (250 uCi maxiwmum)
radioisotope use in radioimmuncoassays,
competitive protein binding radiocassay and
metabolism studies.

Isotopes: 1251 3H -14C

Dr. Ken B. Davie - Physiologist

Training: Radiation vorker - certified by Radiological
Safety Office, Nemphis State Univermity, 8 hre.,

March 1978.

Related Training: Math, Chemimtry, Physics - 51 sewm. hras.
Biology - Approximately 100 sem. hrs

Experience: 10 yeare of lov level radioisotape use in
competitive proitein binding radicassay,
radioimmuncassays, wetabolism and osworegulation

studies.

Isotopes: 1251 3H 22Na




8., Trainine for individusls vorking in or frequenting restrigted
freas;

When entering on duty, all employees, volunteers, and sumnwmer
vorkers undergo a laborstory satety orientation which includes an
explanation of the radiation satety program. Restricted areas and
werning signe and symbols are described and the 'me of personal
protective equipwment and redietion satety practices are
digscussed, Individuals who are not employees of the laboratory
but who might work in the restricted areoas \jaitorial personnel,
repairmen, etc.) are instructed vhen they are on the prewises
about the potential haszardse in the restricted areas. Janitorial
personnel under contract are advieed both by letter ana on-asite of
the hazarde in the restricted areas, For specific information
concerning training for workers in restricted areas, see Item 10,
Radiation Safety irogram and Attachment 4,

9. Fagilities and Eguipment

Radionuclide use areas are located in two of the wmain
laboratory buildinge on the property of Southeastern Fiesh Cultural
Laboretory (mee Attachment 1), The areas approved for use in the
Main Laboratory are shovwn on the floor plan (Attachment 2. The
room designeted "Chew Lab 2" hes & quarry tile 1loor and glazed
tile valle, and ie used for counting sealed samples, The area ie
restricted vhen samples are present and being processed. There
are three closets with metal doors end exhaust fane (The one
designated for radionuclide storege ig labeled and locked); & @ink
vork area; vater and air; and floor drainage into the adjascent
Chemistry Lab. The sink wvork area, vhen used for handling
concentrated samples, 18 set up, wvith secondary containers,
traye with absorbent paper, lead hricks, hand-operated wicroliter
pipettes and syringes, and containers and materiale restricted for
clean~up after initial handling of stock solutions. The
Chemistry, Physiology, &nd Biology labs, constructed with quarry
tile floors and glazed tile valls, are used for sample
preparation. These labg are equipped with ceiling exhaust fans,
emergency shovers, floor drains, metal storage cabinets, chewical
sinke, and fume hoods. They are supplied with domestic wvater,
deionized wvater, air, gas, vacuum, and electricity. These areas
are restricted vhen samples are present or being processed.
Standard and ultramicro analytical equipment such as balances,
glassvare, Lang-lLevy pipettes, Hamilton syringes, sample
containers, eir". are uscd, with proper conta‘nment in trays lined
vith absorbent paper, for sample processing. Containers and
facilities for decontamination and washing labvare are reserved in
thesge labe for :clean-up after sample processing.

Our radiometric equipment presently coneiste oi a Baird-
Atomic Model 420 G.M. Survey Neter, Peckard PRIAS PL liquid
scintillation counter, and a Packard Nulti-PRIAS 1, Model CG5301
gamma counter (specifications follow), Samples are transported in



sealed vials or tubes fronm preparation areas to the Chewm Lab 2
for counting. Associated materials such as fluors, dispersantis,
vials and tubes for sample preparation and counting are stored in
the Chemistry Lab. Non-radiowetric equipment to be used 1
procedures requiring radionuclides consiste of conventiona.
instrumentation uged in clinical end analytical chemistry such as
gag-lijquid and high pressure-liquid chromatograpbs,
ppectropnotometers, flucrescence spectrometer, etc., ae vell as
other equipment such ag centrifuges, tissue sectioning equipment,
hematology equipment, microscopes, diet preparation facilities,
etc,. The lab also hag materisis and equipment for asutoradiography
of tissose sectione and thin-layer chrowstogrems,

A "vet laboratory" (Attachment 3) situated adjacent to the
main building i® used for exposing or dosing test fishes and
various invertebrates with radiolabeled cowmpounds, +t small
isolation tank room has flow-through gless agquaria and static
polyethylene tanks vith covers for contact exposuvres or dosing by
diet, and the floor and vaelles are concrete. It has enclosea
drainage from tanke and squaris to a tertiary sevage plant or to
an outdoor sump that diverts n n-contaminated vaste vater to a
drainage ditch., Aereted arteaian vatler ig pumped to the vet lab
continuously at over 140,000 gal/day and it can be increased to
over 300,000 gal/day vhen necessary. The tank room has carts,
trays, an autnpsy area, dip nets, and miscellanecous containers for
decontamination and containment of hot materials. The tank roow
has lockable metal doors and ie designated ag a restricted aves
vhen radionuclides are present.

Radiometric Equipment

Type - Baird-Atomic Model 420 G.N. Survey Meter
Number available - 1

Radiation detected - Beta, gamma

Sensitivity range - 0-100 " O

Window thickness - 1.4

Use - Monitoring

Type - Packard PRIAS, NModel PL Liquid Scintillation Counter
Number avaliable - 1

Radiation duetected - Beta, gamma (low energy)

Use -~ Measuring

Type - Packard Multi-PRIAS I, hModel C5301 Gamma Counter
Number aveilable - 1

Radiation detected - gamma

Use - Measuring



lostrument Ceslibratica

The MNodel 420 survey weter is sent to either the manutacturer
or to & licensed calibration service for recalibretion annually.
Calibration certificates are filed in the office of the Radiation
Safety Officer. A sealed source on the instrument case is used
for checke for nowmineal responses of each scale: 0,43« 0,01, 0,44 -
0.01, and 0.45 = 0.01 wR/hr (X = A, n=10) at 0,37, and 140 xm frow
the source, respectively (taken after December 1988 factory
calibration), Batteries are replaced or high voltage sdjustments
are made if appreciable deviation from 900 v occure between
intervale of celibration, l¥ devietions greater then 10% of the
above rates occur and cannot be corrected hy voltage adjustment,
the unit ie sent to the manufacturer for re-calibration as
required,

Unquenched st ndarde (purged with an inert gas and f]lyme
sealed) of tritium (346K dpm = 1,.56%, May 1977), 14C (99,1K =
3.03%, May 1977) and "background" standard (Packard, Cat. No.
6008400, Ser.# 199) are used for precision and accuracy teests wvhen
the 'iquid scintillation counter 1& in use. Indicated
malfunctione (yreater than 10% deviation from the mean) are to be
corrected by manufacturer’'s service on an ag-needed bawmie, Thepe
readinge are used to monitor inetrument performance and confirm
discriminetor settings. The background staandard is used to detect
the presence of or changes in environmental radiation
contamination and electronic noise.

Performance of the Multi-PRIAS gamma counter is veritied with
an integral quality control program vhich containe detector
correlation, Chi-square, and background measurement routines.
Acceptable values indicating proper operation are specified in the
manual and deviations from these values are corrected by
manufacturer’'s service., The unit sutomatically calibrates when
not in use, adjusting the detector voltage to compensate for
temperature and photomultiplier tube aging.

10, Radiatison Safety Program

The intent of the laborvatory’s radiation protection plan is
to provide protection to human health and property while using the
poverful but potentially hazardous research tool radiowmetry
provides, assuring that effects of any ionizing radiation are
cumulative and potentisally dangerous. Tne protosol to be folloved
provides ftor proper storage of concentratled stocks, samples to be
analyzed, and vastes of sawple vorkup; containment at each scep of
radionuclide handling, with monitoring f1or epills, leaks, and
possible loss through aerosols, vaepors, et~,; clean up and
decontamination; accurete dose monitoring with prescribed
postering of restricted areas and staif training; and emergency
procedures when fires, explosions, or other emercencies potentiate




@ radiation hazard., A primary restriction in the lab’'s use of by~
product wmaterial is to judge from precedents in available
techniques and from pilot studies the minimal amount of
rediosctivity necessary to accomplish a procedure and to use no
greater than that amount. A mejor part of this 7 proach is to
maximize procedure efficiency and instrument periarmance, and use
the most sensitive detection available.

Before vork vwith a redionuclide is begun, & detailled study
p#lan im prepared to anticipate and resolve any likely problems,
Each such plen details ordering and storing the by-product
waterieal, setting up all necessary equipment for handling and
administering the material, collecting material for sawple
preparation, sccounting for all residual materials, and storage
and final disposal of varioue forms of vaste.

When an order of by-product material arrives, its asaay
information is logged, the sealed container is opened, tests for
leakage of the primury container are performed, and the conditions
are corrected if necessary before storage. Concentrated stocks
are wtored in & half-inch-thick lead conteiner mset inside
secontescy vessel. Only chemically stable solutions of weteriale
are 1o be used at the laboratory, e.g. 1251 in basic solution with
or vwithout stable isotope carrier. No labeled compounde that are
labile at room temperature are to be used. I1 refrigeration iw¥
nevessary, dilute preparstions ‘ith proper lead shielduing ere
stored in the refrigerator in the Chemistry Lab. Swall volumes of
concentrated stock are adjusted to correct volumes and made up in
the necessary form for working solution, i.e. added buifter,
etc.,in trayse lined vwith absorbent paper in secondary vessels to
insure containment. Anyone handling radiocactive material uses
he: d operated pipettes or syringes and vears surgical rubber
gloves, @ cotton lab coat, and @ “ 'm badge. The working ares in
Chem Lab 2 ie used for making up vorking solutions (20 uc or lees)
and for clean up aftervards. The storage closet is posted
*Caution - Radioisotope Storaye”, the door ig locked, and access
ie under user supervision. The other restricted areas are ported
*Caution -~ Radiation Area". TuLD bLadges are vorn in the restricted
areae and a record of radiation exposure 1is kept. The badges are
supplied and read quarter'y by United Stetes Testing Cowmpany,

Inc., 2800 George Washington Way, Richland Washington 99352,
Records of background radietion at specific sites in restricted
areas are kept for comparison vith readings for suspected or known
spille or inadvertent contamination. The survey meter’'s use 1ie
supplewerted vith spot check vashes for teste wita wmore sensitive

detectors.

A copy of the Radioactive Materiale section of the Station
Sa ety Plan (s included here (Attachment 4). The pection includes
employee responeibilities for the safe use, storage, handling and
disposal of radioactive materials; duties of the Radiation Safety
Officer; and laboratory safety rules vhich are posted in all areas
approved for radionuclide use.



1. Waste Nanagement

Liguid meintilletion wmedia containing tracer levels ot OH and
14C im disposed of in accordance with 10CFR 20,303 and 10CFR
20. 306, After being counted, the media “® poured into op'n
containers which are placed in a fume hood or under an exhaust
fan. The volatile constituents ¢f the cocktail are evaporated and
the res.due ie released to the sanitary sevige system. Viale are
soaked in a decontaminating solution for 24 hours. Re idual
activity is measured on a sample of the viels, and i1f the counts
are comparable to backgrounu counte as determined ueing nev vials
end cocktail only, vials are dieposed of ag regular garbage. it
residual counte are at least tvice background, the decontamination
procesure is repeated until counte are acceptable,

Assay tubee containing tracer levels of 1251 are held in the
Chem Lab 2 until residual radiocsctivity is cowmparable to
background counte using new vials. When background levels are
reached, tubes are disposed of as regular garbage.

A commercial firm has been contracted to supply wvaste
disposesl service for radiocactive vastes other than the types
mentioned above. The addrese of thie NRC licensed firm is as
follove:

Chen-Nuclear Systems, Inc
.00 Box 728

Osborn Road

Barnvell, §.C. 29812
Phone (803) 259-1781
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Attachment &4

VII. Radionctive Materials: Employee Safety Respounsibilities

A. Use

The use of radicactive material is resiricted to qualified

personnel only, as determined by the Safety

Committee. The NRC

license (# 01-10058-02) lists the gupervisors who can work with
radivisotopes. Technicians using radiocisotopes under the

direction of a gualified supervisor will be
the proper handling of radicactive material.,

given instructions for

1. Film badges are provided for personnel handling
1adioisotopres and are read quarterly. They should
be worn during preparation, use, and disposal cof

radicactive materials.

2. The use of radioisotopes is restricted to specific

marked areas of the luboratories.

vellow on the attached floor plans
The primary concern is containment

These areas are
(Appendices 6-8).,
of radicactive

materials. The use of radicactive material outside
the designated areas will be decided by the Satety

Committee.

3. 1Individuals wanting to purchase radionuclides should
submit their request to the Radiation Safety Officer.

B. Storage

1. Radiocactive materials are stored in Closet #1 in the
Chemical Storage Room ur in the designated

refrigerator in the Chemistry Lab.
solutions and dilute solutions of

Concentrated
high-energy

emitters (gamma emittars) are stored only in the
closet. Concentrated and dilute solutions of beta
emitters (14C, 45Ca) can be kept in the closet or

tle refrigerator. Radiocactive compounds are not to be
stored in any other room unless approved by the

Safety Comattee.

2. All radiocactive material containers must have a
label giving isotope, activity, anrd carrier solvent,

C. Handling

l. Wear a lab coat or apron, gloves,
when handling raldiocactive raterial
tissues, feed, or water regardless
concentration.

and eye protection
or contaminated
¢f activity or



D.

2.

Handle chemicals in plastic or stainless steel trays
lined with absorbent paper. When the use of traye is

not practical, cover the work area with absorbent
paper.

Disposal

1.

Following sample preparation, place absorkent pager,
gloves, and other contaminated burnable material in
designated waste cans with plastic liners. Wash the
work area with soap and water and rinse with an
appropriate solvent. Have the Radiation Safety
Officer do swab tests to determine if any radio-
activity remaine Repeat until the area is clean.

Soak contaminated glassware and other washable

materials in a decontaminating solution before

washing. Dishwashing is restricted to the sink
in the Chemical Storage Room,

Place contaminated broken glass and highly contaminated

non-burnable matcrial in the marked garbage can for
disnosal.

Freeze contaminated tissues and other biclogical
materials in the cdesignated container in the walk=in

freezer in the Wet Lab or in the refrigerator-ireezer
in the Chemistry Lab.

Discharge liquid wastes such as dilute radiocactive
samples resulting from tissue analysis directly
into the sewer system in accordance with the NRC
regulation Title 10, part 20, number 20.303 titled
"Disposal by release into sanitary sewage systems".

Each supervisor using radionuclides should report

to the Radiation Safety Officer the amount of isotope
used, tne area of the lab in which it wag used, the
date and method of use and disposal, and the project

in which it was used. Forms are available from the
Radiation Safety Officer.




F. Duties of the Radiation Safety Officer

The Staticn Safety Officer also serves as the Radiation
Safety Officer if he/she has completed the required training.
Otherwise, the Scientific Director will appoint a staff member
who has had adequate training in radionuclide use to serve as
the Radiation safety Officer. The duties of the Radiation
Safety Officer are to:

1. Order radicactive chemicals requested by researchers.

2. Open incoming radicactive material and log pertinent
data. Rinse the outside of the vial with an appropriate
golvent and check the washings for radicactivity
using the liquid scintillation counter for beta
emitters and the well counter for gamma emitters.

3. Using survey instruments or swab tests, conduct a
survey of sample preparation and use areas
following clean-up to uetermine if any activity
remains.

4. Arrange for proper disposal of all classes of
radiocactive waste materials.

5. Control access to radicactive materials.

6. Enforce the use of Proper personal protection and
the proper storage and handling of radionuclides.

7. Maintain accurate records of incoming radioriuclides,
use and disposal, results of radiation surveys, and
personal axposure.

8. Inform radiation workers of any new NRC regulations
which directly affect then.

9. Clean up radicactive materiai spills.

10. Arrange for calibration of survey instruments as
required by the NRC license.



E. Southeastern Fich Cultural Laboratory Radiation Safety Rules

The following rules are posted in each area designated for
redionuclide use. Anyone handling radiocactive materials should
know these rules:

1. Keep work areas clean and neat.
2. Read and cbey all warning signs and labels.

3. Wear lab coats or aprons and gloves whenever
contamination is likely. Do not remove protective
clothing from the area of use. Take special precautions
to protect open wounds from contaminatien.

4. Do not eat, drink, smoke, or apply cosmetics in areas
where radiocactive materials are in use.

5. Do not pipet by mouth. Use an automatic pipet or
other pipetting aid.

6. Plan work with safety in mind. Know the location
and proper use of safety showers, fire extinguishers,
and other emergency first aid equipment.

7. Use fume hoods and exhaust fans when handling volatile,
gaseous, or dusty material.

8. Wear eye protection whenever required.

9. Personal exposure menitoring badges are to be worn in
any area where there is potential radiation exposure.

10. Plainly identify and label all radioactive materials.
Return all radiation sources to their des.gnated
storage areas following use.

11. Do not remove radioact: /e materials from designated
areas without prior approval.

12. Radiation and contamination monitoring of work areas
is 1equired after completion of each experiment
involving radionuclides. Have the Radiation Safety
Officer conduct surveys to determine if the area is
1cee of contamination.



13,

14.

Report all personal injuries and accidents to the
Radiation safety Officer. All cuts, wounds, or
other injuries should receive immediate attention,

Do 1ot disp-se of radicactive wastes or contaminated
articles ‘n c¢vdina containers. Ploce such wastes

in des.~..ate.. ...tainers for disposal by approved
methods,
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Department of the Interior

ATTN: Mary Anna Davis
Biological Technician

Fish and Wildlife Service

Route 3, Box 86 Docket No. 030-14829
Marion, AL 3675 * ; License No. 01-10058-02
Control No. 252848
Centlemen:

SUBJECT: LICENSE RENEWAL APPLICATION

This is to acknowledpe receipt of your application for renewal of the nuclear

material license fdentified glcve. Your application {s deemed timely filed, and

:::ord;: ly, the 1icense will not expire unti) final actfon has been taken by
s office.

Any correspondence regarding your renewal spplication should reference the
control number and Vicense number specified above.

Sincerely,
Nuclear Materials Safety Section

Division of Radiation Safety
and Safeguards

NMS-1 (1/85)



United States Department of the Interior
FISH AND WILDLIFE SERVI |

Scutheastern ¥ish Cultural Laboratory
Route 3, Box 86
Murion, Alsbama 36756

29 May 1989

U.$. Nuclear Regulatory Commissioa
Region 11

Nuclear Materials Safety Section
101 Murietta Street, Suite 2900
Atlanta, GA 30323

Dear Sirs:

Please find enclosed 2 copies of completed NRC Form 313 as
application for renewal of Byproduct Material License No. 01-10058-02
which will expire June 30, 1989. The above license is issued to
Southeastern Fish Cultural Laboratory, U.S. Fish and Wildlife Service,
in Marion, Alabama,

If there are questions about the application or if additional
information is required, please contact me at (205) 683-6175,

Sincerely

Y
; M d‘%‘[‘:‘& UL ‘
Mar mna Davis (Fishevies)
Biological Technician
Radiation Safety Officer

Enclocures !
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H’;mwm: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFF

DETAILED INSTRUCTIONS FOR COMPLETING AMPLICATION SEND TWO COPIES
ICE SPECIFIED BELOW

-

A R s

VS NUCLEAR REGULATORY O SION REGION |
NUCLEAR MATERIALS SAFETY SECTION 8

o Atklﬂbsalm
KING OF PRUSSIA. PA 19408

VIRGINIA, BEND APPLICATIONS

§ NUCLEAR RE TORY COMMIBSION. REGIOW 1|
zucua W"‘RPMPVV SECTION
101 MARIETTA STREET, SUITE 2900
ATLANTA. Ga

APPLICATIONS FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH

&w,ﬂnmmmvmumm ¥ YOU AR

_DELAWARE 0ISTRICT OF w'll MAINE MARYLAND.
; NEW - NEW NEW ¥ PENNEYLVANIA
SR L RN R -

Au*'ana FLORIDA GEORGIA KENTUCKY MIGSISSIFP) ngavu AROLINA
% 0 MICO M cn&m, TENNESSEE VIRGINA VIRGIN ncsunm. O

PERSONS LOCATED IN AGREEMENT BTATES BEND APF LICATIONS TO THE U8 NUCLEAR N
INETATES BUBJECT TO U8 NUCLEAR REGULATORY COMMISSION JURISDICTION

I YOU ARE LOCATED IN

ILLINDIE INDIANA 1OWA L HCHIGAN MINNESOTA MIBSOUR! OMID OR
WIBCONSIN, SEND APPLCATIONS TO

US NUCLEAR REGULATORY COMMISSION, REGION 111
MATERIALS LICENSIN . SECTION

09 ROOSEVELY ROAD

OGLEN ELLYN, (L 801DY

ARKANSAS COLORADO IDAMO KANSAS LOUISIANA MONTANA NEBRASKA
NEW MEXICO NORTH DAKOTA OKLAMOMA, SOUTH DAKOTA TEXAS UTAN,
OR WYOMING, BEND APPLICATIONS TO

VS NUCLEAR REGULATORY COMMISSION REGION IV
MATERIAL RADIATION PROTECTION SECTION

611 RYANPLAZA DRIVE SUITE 1000

ARLINGTON, TX 76011

ALASKA ARIZONA CALIFORNIA HAWAIL NEVADA OREGON WASMINGTON.
::0 US TERRITORIES AND POSSESSIONS IN THE PACIFIC SEND APFLICATIONS

Vs NVELEAN REGULATORY COMMISSION. REGION v
NUCLEAR MATERAL FETY SECTION

B0 MARIA LANE. SUITE 210

WALNUT CREER CA patie

EQULATORY COMMISSION ONLY 1F THEY WISH TO POSSESS AND USE LICENSED MATERIAL

1 THIB 16 AN APFLICATION FOR (Chack aopropriet item
A NEW LICENSE
B AMENDMENT TO LICENSE NUMBER

X | ¢ newewal oF License numeen 0Ol 1005802

4 NAME AND MAILING ADURESS OF APPLICANT (inciute 2ip Coe)
UsS. Dept. of the Interior, Fish & Wildl, Ser
Southeastern Fish Cultural Laboratory
Rt. 3 Box 86
Marion, AL 36756

Rt. 3 Box 86
Marion, AL 36756

3 ADDRESS(ES) WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED
‘ Southeastern Fish Cultural Laboratory

4 NAME OF PERSON TO BE CONTACTED ABOUY THIs APPLICATION
Mary Anna Davis

e e
SUBMIT ITEMS § THROUGH 11 ON 8% & 117 PAPER THE TYPE AND SCOPE OF INFORMATION T0 BE PROVIDED 16 DESOR THE LICENSE APPLICATION GUI
m——

B RADIOACYIVE MATERIAL
o Element ang men number. b chemicsl and/or phywcs’ 1orm . ann ¢
which will e POSEIO 81 80y DN Lime

TR IMUTm amount

& PURPOSE(S) FOR WHIOH LICENSED MATERIAL WILL BE USED

TRAINING AND EXPERIENCE
oo

7. INDIVIDUAL ) HESPONSIBLE FOR RADIATION SAFETY PAOGRAAM AND THE IR

E TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING HESTRICTED AREAS

8 FACILITIES AND EQUIPMENT

10, RADIATION SAFETY PROCHAM ‘

11 WASTE MANAGEMENT

17 CICENBEE iitrm-:ﬁﬁmw v

- AMOUNTY g
FEECATEGORY M EnCLosep §  Exempt

BINDING UPON THE APPLICANT

PREPARED IN CONFORMITY WITH TITLE 10 CODE OF FEDERAL

13 CERTIFICATION /Must be compieted by Wowenty THE APPLICANT UNDERSTANDS

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALY OF
REGULATIONS PARTS 30,32, 30, 34, 26
18 TRUE AND CORRECT TO THE BEST OF THEIR KNOWLEDGE AND bELIEF

WARNING 18 USC SECTION 1001 ACT OF JUNE 76 1048 67 STAT 748 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY FALSE STATEMENT OR HEPRESENTATION
YO ANY DEFARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN (TS JURISDICTION

THAT ALLSTATEMENTS AND REPRESENTATIONS MADE IN THIS APPLICATION ARE

THE APPLICANY INITEM 2 CERTIFY THAT THIS APPLICATION IS
A AND THAT ALL INFORMATION CONTAINED MEREIN

BIGNATURE -CERTIF VING OF FICER ]rvnn:nmvm NAME [nv;; "on(
/ ' Mary Anna Davis Biological Technizian 5-28-89
{ Radiation Safetv Officer
e
FOR NRC USE ONLY
*vn OF FEE Fid LOG FEE CATEGORY COMMENTS APFROVED BY
AMOUNT RECEIVED CHECK NUMBER DATE
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5. Radigactive Material:

"

2.

a.
b,

a.

b.

.

&,
b.

a.
b,
c.
a.
c.
.l
b.
a.
b.

a.
b,

Hydrogen - 3

Pesticides ana organic biochemicals such as amino
acids, fatty acids, lipids, carbohydrates, vitamine,
and malts.

100 mCi

Carbon -~ 14

Pesticides and orgenic biochemicale suchk as amino
acids, fatty acide, lipide, carbohydrates, vitaming,
and salts.

10 mC4

lIodine ~ 125

Indide and labheled thyroxine, triiodothyronine, mono-
and di-iodotyrosine, labeled proteins, and hormones.
1 mCi

Phosphorus - 32
Phomphate ion and organcphosphate insecticides.
1 mCi

Calcium - 45
Calcium ion
1 mCi

Sodium - 20
Labeled sodium as NaCl
1 mCa

Radium - 26

Sealed source - Packard Instrument Co., lInc., Model PL
Prias Liquid Scintillation Counter,

20 uCi

Iodine -~ 129

Sealed source - Packard Instrument Co., Ine.,
Model CS5301 Multi-Prias 1 Gamma Counter.

0.03 ucCi



6. FPurposes for which licensed meterial will he used:

1.

Hydrogen - 3
Tritiated organic biochemicals are used in studies of
metabolic pathways and nutrition of fishes.

Carbon - 14

Carbon labeled pesticides are used for studies of residue
uptake, storage, and release by aquatic arganisms
(ancillary method to chemical esesay).

Carbon labeled biochemicals are used in studies of
metabolic pathways and nutrition of fishes (ancillary
method to chemical assay).

lodine - 125

Radioiodine is used for studies of fish thyroid tunction
and radioimmuncassays.

Phosphorus - 32
Radiophogphorus is used for studies of organophosphate

insecticides, osmoregulation, and bone metabolism in
fishesn.

Calcium - 45

Labeled calcium ig used for studies of osmoregulation,
reproduction, and bone metabolism in tishes.

Sodium - 22

Labeled sodium i1s used to measure Na flux between an
organiem and water.

Radium - 266

External standard source in Prias Liquid Scintillation
Counter.

lodine - 129
Internal standard in Multi-Prias I Gamma Counter.




7.

Mary Anna Davis

MMMmewmu_m_uﬂm&m_nu}ums ram _and their
training and experie

rnees

Biological Technician (Fisheries):

Treining: Formal course "Radiation Satety Specialist
Training Program® - 40 hre. - Oklahoma State
University, 1981

Related Treining: Math, Chemistry, Physice - 32 ser. hre,

Biology - 37 sem, hres.

Experience: 10 years of lov level (250 uCi maximum)
radiocisotope use in radioimauncassays,
competitive protrin binding radioassay and
metaboliem studies,

Isotopes: 1251 3H 14C

Dr. Ken B. Davia - Phyesiologist

Training: Radiation vorker - certified by Radiological
Safety (Otftfice, Memphig State University, & hres.,
March 1978.

Related Training: Math, Chemistry, Physice - 51 sem. hrea.

Biology -~ Approximately 100 sem. hrs.

Experience: 10 years of lov level radiocisotope use in
competitive protein binding radiocaesay,
radioiammuncassays, metabolism and osmoregulataon
studies,

Isotopes: 1251 3H 22Na

Pat Mazik Jdology graduate student trainee

Training:

Related Training:

Experience:

Isotopes:

No formal training. Has received on-the-job
training from Mary Anna Davis and Dr. Ken Davige in
the safe use, handling, and disposal of tracer
levels of radionuclides for radioimmunoassay.

Math, Chemistry, Physics - 30 qtr. hrs.,
14 sem. hres,
Biclogy - 61 qtr. hrs., 53 sem. hrs.

2 yeare of lov level radiociscotope use 1in

radicimmunoassay procedures.

2

1261
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areas:

See Item 10. - Radiation Safety Program .

9. Fagcilities and Equaipment

Radionuclide use areas are located in two of the main
laboratory buildings on the property of Southeastern Fish Ccultural
Laboratory (see Attachment 1), The areas approved for uee in the
Main Laboratory are shown on the floor plan (Attachment 2). The
room designated "Chem Lab 2" hae a quarry tile floor and glazed
tile vells, and ie ueed for counting eealed samples, The area is
restricted vhen samples are present and being processed. There
are three closets vwith metal doors and exhauet fans (The one
designated for radionuclide storage ie labeled and locked); a ®ink
vork arvea; water and air; and floor drainage into the adjacent
Chemistry Lab. The gink work area, when used for hanaling
concentrated samples, 1 Bet up with secondary containers,
traye vith absorbent paper, lead bricks, hand~-operated microliter
pipettes and syringes, and containers and materiales restricted for
clean-up atfter initial handling of stock solutions. The
Chemistry, Plyeiology, end Biolecgy labe, constructed with quarry
tile floore and Glazed tile wvalls, are used for samnple
preparation. These labs are equipped waith ceiling exhaust ftansg,
emergency showers, floor drains, metal storage cabinets, chemical
ginks, and fume hoods. They are supplied with domestic wvater,
deionized vater, air, gas, vacuum, and electracity,. These areas
are restricted vhen samples are present or heing procesesed,
Standard and ultramicro analytical equipment such as balances,
glassvare, Lang-Levy pipettes, Hamilton syringes, sample
containers, etc. are used, with proper containment in traye lined
vith absorbent paper, for sample processing. Containers and
facilities for decontamination and washing labware are reserved in
these labs for clean-up after sample processing.

Our radiometric equipment presently consiets of a Baird-
Atomic Model 420 G.M. Survey Meter, Packard PRIAS PL liquid
scintillation counter, and a Packard Nulti-PRIAS 1, Model CS5301

gamma counter (specifications follow). Samples are transported in
sealed vials or tubes from preparation areas to the Chem Lab 2
for counting. Assoclated nmaterials such as fluore, dispersants,

vials and tubes for sample preparation and counting are stored in
the Chemistry Lab. Non-radiometric equipment to be used in
procedures reguiring radionuclides consists of conventional
instrumentation used in clinical and analytical chemistry such as
gase-licuid and high p essure-liquid chromatographs,
spectrophctometers, fluorescence spectrometer, etc., as vell as
other equipment such as centrifuges, tissue sectioning equipment,
hematology equipment, microscopes, diet preparation facilities,
eto, The lab aleso has materiale and equipment for autoradiography
of tissue sections and thin-layer chromatograms.



A "vet laboratory® (Attachment 3) gituated adjacen’ to the
main building is uesed for @Xposing or dosang test fishes anda
various invertebrates with radiclabeled compounds, A small
isolaticn tank room has flow-through glass aquaria and static
polyethylene tanks with coverse for contact exposures or dosing by
diet, and the floor and valles are concrete. It hae enclosed
drainage from tanks and aquaria to a tertiary wevage plant or to
&n outdoor sump that diverts non-contaminated vagte wvater to a
drainage ditch, Aerated artesien vater 18 pumped to the wvet lab
continuoualy at aver 140, 000 gal/day and it can be increaged to
aver 300, 000 gal/day when necessary., The tank room hae carts,
trays, an autopsy area, dip nets, and mimcellaneous containers for
decontamination and containment of hot materialms, The tank room
has lockable metal doors and ie designated as a restricted area
vhen radionuclides are present,

Radiometric Equipment

Type - Baird-Atomic Model 420 G.M. Survey Meter
Number available - 1

Radiation detected - Heta, gamma

Sensitivity range - 0-100

Windov thickness - 1.4

Use - Monitoring

Type - Packard PRIAS, Model PL Liguid Secintillation Counter
Number avaliable - 1

Radiation detected - Beta, gamma (low enerqgy)

Use - Measuring

Type - Packard Multi-PRIAS 1, Model CS301 Gamma Counter
Number available - 1

Radiation detected - gamma

Use -~ Measuring

Instrument Calibration

A sealed source on the instrument case of the Model 420
sBurvey meter is used for checks for nominal responses of each
ecale: 0.43% 0.01, 0.44 * (0,01, and 0.45 * 0,01 mR/7hr (X ® A,
n=10) at 0,37, and 140 mm from the source, respectively (taken
after December 1988 factory calibration). Batteries are replaced
or high voltage adjustments are made if appreciable deviation ftrom
900 v occure betweer intervals of calibratioon. If deviatione
greater than 10X of the above rates occur and cannot be corrected
by voltage adjustment, the unit is sent to he manutacturer for
re-calibration ag required.

Unquenched standards (purged with an inert gas and flame
sealed) of tritium (346K dpm ¢ 1,56%, May 1977), 14C (99, 1K +
3.03%, May 1977) and "background®” standard (Packard, Cat. No.
6008400, Ser.# 199) are used for precision and accuracy tests when




the liquid scintillation counter ie in uee, Inaicatea
malfunctions (greater than 10% deviation from the mean) are to be
corrected by manufacturer’'s service on an ag-needed bhagas, Theue
readings are used to monitor instrument performance and confirm
diecriminator settings. The background standard i used to detect
the presence of or changes in environmental radiation
contamination and el#ctronic noise.

Performance of ths Multi-PRI1AS gamma counter i1s verified with
an integral quelity control program which containg detector
correlation, Chi-square, and background measurement routines,
Acceptable valuee indicating proper operation are specified in the
manual and devia‘ions from these values are corrected hy
manufacturer'’'s service. The unit automatically calibrates when
not in use, adjusting the detector voltage to compensate for
temperature and photomultiplier tube aging.

10. Radiation Satety Proqram

The intent of the laboratory’'s radiation protection plan im
to provide protection to human health and property while using the
poverful but potentially hazardous research tool radiometry
provides, aesuming that effects of any ionizang radiation are
cumulative and potentially dangerous. The protocol to be 1olloved
provides for proper storage of concentrateda stocks, sanmples to be
analyzed, and vastee of sample workup; containment at each step of
radionuclide handling, with monitoring for spills, leaks, and
possible lose through aercsols, vapore, ete,; clean up ana
decontamination; accurate dose monitoraing with prescribed
postering of restricted areas and stari training; and emergency
procedures when fires, explosions, or other emsrgencies Fotentiate
@ radiation hazard. A praimary restriction in the lab’'e use ot by -
product material is to judge trom precedents in available
techniques and from pilot studies the minimal amount of
radioactivity necessary - accomplieh a procedure and to use no
greater than that amount, A major part of this epproach i1 to
maximize procedure efficiency and instrument peritormance, and uge
the most sensitive detection available.

Before wvork vwith a radionuclide is begun, a detailed study
plan is prepared to anticipate and resolve any likely problems,
Each such plan details ordering ond storing the by-product
material, setting up all necessary equipment for handling and
administering the material, collecting material for sample
preparation, accounting for all reriddual materials, and storage
and finel disposal of various form: of vaste.

When an order of by-product material arrives, ite assay
information is logged, the sealed container is opened, teste for



leakage of the primary container are performed, and the conditions
are corrected i1t necessary beiore storage. Concentrated stocks
are stored in a half-inch-thick lead container set inside a
secondary vesesel. Only chemically stable solutions of materiale
are to be useJ at the laboratory, e.g. 12%] in basie eolution with
or without stable isotope carrier. Ne labeled compounds that are
labile at room temperature are to be uped. 1t refrigeration is
neceesary, dilute preparations with proper lead shislding are
stored in the refrigerator in the Chemigtry Lab, Small volumes of
concentrated stock are adjusted to correct volumes and made up in
the necessary form for vorking solution, i.e. added butter,
ete.,in traye lined with absorbent paper an secondary vesselg to
inegure containment. Anyone handling recicactive material uses
hand operated pipettes or Byringes and wears surgical rubber
gloves, a cotton lab cost, and 8 falm b.dgo. The working area in
Chem Lab 2 is used for making up vorﬁan Bolutions (20 uec or lees)
and for clean up aftervardes. The storage closet ig poeted
"Caution -~ Radicisotope Storage", the door is lockea, and access
is under user gupervision. The other restricted areas are posted
*Caution - Radiation Area". Film badges are worn in the
restricted areas and a record of ragiation exposure i1s kept, Film
badges are supplied and rRAd _QUALLELLY by United States Tewting
Company, Inec., 2800 George Washington Way, Richlanu Washington
99352, Records of background radiation at specitic sites in
restricted areas are kept for comparison with readings for
suspected or known epills or inadvertent contamination, The
survey meter’'s use is supplemented with spot check washes ior
tests with more mensitive detectors,

A copy of the Radiocactive Materials gection ot the Station
Safety Plan is included here (Attachment 4), The eection includes
employee responsibilities for the S8le use, storage, handling and
disposal of radicactive materials; duties of the Radiation Satety
Qfsicer; and laboratory metety rules which are posted in all areas
approved for radionuclide use.

11, Waste Management

Liquid scintillation media containing tracer levels 0. 3H and
14C is disposed of in accordance with 10CFR 20, 303 and 10CFR
20, 306. After being counted, the media is poured into open
containere vhich are placed in a tume hood or under an exhaust

fan. The volatile constituents of the cocktail are evaporated and
the residue 18 released to the ganitary sevage system. Viale are
soaked in a decontaminating solution for 24 hours. Residual

activity ie measured on a sample of the viale, and if the counts
are comparable to background counts as determined using new viale
and cocktail only, vials are disponed of as regular garbage. 1t
reeidual counte are at least twice background, the decontaminatior
procedure 1is repeated until counts are acceptahle,



Assey tubee containing tracer levels of 1251 are held in the
Chem Lab 2 until residual radicactavivy ie comparable to
background counts using new viale. When backgrourd levels are
reached, tubes are disposed of as reguiar garbage.

A commercial firm has been contracted to supply vaste
disposal service for redicactive vasteg other than the types
mentioned above. The acdress of this NRC licensed firm is as
follovwe:

Chem-Nuclear Systems, Inc.
P.0. Rox 726

Oaborn Koad

Barnvell, 5.C. 29812
Phone (803) 259-1781
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Attachment &

VII. Radicactive Materials: Employee Safety Responsibilities

A. Use

The use of radiocactive material is restricted to qualified
personnel only, as determined by the Safety Committee. The NR%
license (# 01-10058-02) lists the super' ‘=ors who can work with
radioisotopes. Technicians using radio.. :opes under the
direction of a qualified eupervisor will be given instructions for
the proper handling of radiozstive material.

1. Film badges are provided for personnel handling
radioisotopes and are read gquarterly. They should
be worn during preparation, use, and disposal of
radiocactive materials.

2. The use of radioisotopes is restricted t, specific
marked areas of the laboratories. Thes¢ areas are
yellow on the attached floor nlans (Aprendices 6-8).
The primary concern is containment of radioactive
materials. The use of radicactive material outside
the designated areas will be decided by the safety
Committee.

3. Individuals wanting to purchase redionuclides should
submit their request to the Radiation Safety Officer.

B. Storage

1. Radioactive materials are stored in Closet #1 in the
Chemical Storage Room or in the designated
refrigerator in the Chemistry Lab. Concentrated
solutions and dilute solutions of high-energy
emitters (gamma emitters) are stored only in the
closet. Concentrated and dilute solutions of beta
emitters (14C, 45Ca) can be kept in the cluset r
the refrigerator. Radiocactive compounds ar - .ot to be
stored in any other room unless approved by the
Safety Committee.

2. All radicactive material containers must have a
label giving isotope, activity, and carrier solvent.

C. Handling

l. Wear a lab coat or apron, gloves, and eye protection
when handling radioactive material or contaminated
tissues, feed, or water regardless of activity or
concentration.



Handle chemicals in plastic or stainless steel trays
lined with absorbent paper. When the use of trays is
not practical, cover the work area with absorbent

paper.

D. Disposal

1.

Following sample preparation, place absorbent paper,
gloves, and other contaminated vurnable material in
designatzd waste cans with plastic liners. Wash the
work area with socap and water and rinse with an
appropriate solvent. Have the Radiation Safety
Cfficer do swab tests to determine if any radin-
activity remains. Repeat until the area is clean.

Soak conteminated glassware and other washable
materials in a decontaminating solution before
washing. Dishwashing is restricted to the sink
in the Chemical Storage Roomn.

Place contaminated broken glass and highly contaminated
non-burnable material in the marked gavbage can for
disposal.

Freeze contaminated tissues and other biological
materials in the designated ccntainer in the walk-in
freezer in the Wet Lab or in the refrigerator-freezer
in *the Chemistry Lab.

Discharge liquid wastes such as dilute radioactive
sumples resulting from tiscsuie analysis directly
into the sewer system in accordance with the NRC
revulation Title 10, part 20, number 20.303 titled
"Disposal by release into sanitary sewage systems",

Each supervisor using radionuclides should report

to the Radiation Safety Officer the amount of isotope
used, the area of the lab in which it was used, the
date and method of use and disposel, ard taie projzact
in which it was used. Forms are available from the
Radiation Safety Officer.



F. Duaties of the Radiation Safety Officer

The Station Safety Officer also serves as the Radiation
Safety Officer if he/she has completed the requi-ed training.
Otherwise, the Scientific Director will appoint a staff member
who has had adequate training in radionuclide use to serve as
the Radiation Safety Officer. The duties of the Radiation
Safety Officer are to:

1. Order radiocactive chemicals requested by researchers.

2. Open incoming radioactive material and log pertinent
data. Rinse the outside of the vial with an appropriate
solvent and check the washings for radioactivity
using the liquid scintillation counter for beta
emitters and the well counter for gamma emitters.

3. Using survey instruments or swab tests, conduct a
survaey of sample preparation and use areas
following clean-up to decermine if any activity
remains.

4. Arrange for proper disposal of all classes of
radicactive waste materials.

5. Control access tc radiocactive materials.

6. Enforce the use of pProper personal protection and
the preper storage and handling of radionuclides.

7. Maintain accurate ;ecords of incoming radionuclides,
use and disposal, results of radiatior -urveys, and
personal exposure.

8. Inform radiation workers of any new NRC regulations
which directly affect them.

o
-

Clean up radiocactive material spills.

10. Arrance for calibration of survey instruments as
required by the NRC license.



E. Southeastern Fish Cultursl Laboratory Radiation Safety Rules

The folloawing rules are pcsted in each area designated for
radionuclide use. Anyone handling radioactive naterials should
know these rules:

1.
2.

3.

8.

92,

10.

11.

12.

Keep work areas clean and neat.
Read and obey all warning signs and labals.

Wear lab coats or apre 1 gloves whenever

contamination is like. Lo not remove protective
clothing from the area of use. Take spuc.al precautions
to protect open wounds from contaminatic a.

Do not eat, drirk, smocke, or apply cosmetics in areas
where radicactiv ' materials are in use.

Lo not pipet by mouth. Use an automatic pipet or
other pipatting aid.

Plan work with safety in mind. Know the location
and proper use of safety showers, fire extinguishers,
and other emergency first aid equipment.

Use fume hoods and exhaust fans when handling volatile,
gaseous, or dusty material.

Wear eye protection whenever required.

Personal exposure monitoring badges are to be worn in
any area where there is potential radiation exposure.

Pl.inly identify and label all radiocactive materials,
Return all radiation sources to their designated
storage areas following use.

Do not remove radioactive materials from designated
areas without prior approval.

Radiation and contamination monitoring of work areas
is required after complietion of each experinent
iivolving radionuclides. Have the Radiation Safety
Officer conduct surveys to determine if the area is
free of contamination.




Report all personal injuries and accidents to the
KRadiation Safaty Officer. All cuts, wounds, or
other injuries should receive immediate attention.

Do not dispose of radicactive wastes cor contaminated
articles in ordinary containers. Place such waste.
in designated containers for dicposal by approved
methods.



