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ITEM 5. RADI0 ACTIVE !!ATERIAL ,

Sa. Element and Plass Number Sb. Chemical ind/or Physical Form Sc. tiax !pum Annyunt__ t q lie
Possessed at Any One Time

(1) Any byproduct material with (1) Any (1) One hundred millicuries
atomic numbers 3-83 except of each radionuclide with

as specified below. atomic numbers 3 to 83,
with a total possession

of 5 curies exceglimit
as speciffed below.

(2) Hydrogen-3 (?) Any (2) S curies

(3) Carbon-14 (3) Any (3) 200 millicuries

(4) Sulfur-35 (4) Any (4) 200 millicuries

(5) Iodine-125 (5) Any (5) 500 mi11icurles
Sealed Source

.

Norland Corp.
?!odel 178A519A

O

- _ _ _
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IIDI 6. PURPOSE (S) ER NHICH LIN ETERIAL WILL BE USED

>=rch and diagncstic use in s:all laboratory animals. Tracer studies

in vivo and in vitro with tissues and subcellular fractions frm laboratory

animals.

.
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7. INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR TRAINING
AND EXPERIENCE

Radiation Safety Committee:
;

CHAIRMAN Douglas L. Coleman, Ph.D.; Senior Staff Scientist
SECRETARY Frederic J. Driscoll III, Radiation Safety Officer

Vesley.G. Beamer, Ph.D.; Staff Scientist
David E. Harrison, Ph.D; Senior Staff Scientist
Andrew A. Kandutsch, Ph.D.; Senior Staff Scientist
Edward H. Leiter, Ph.D.; Staff Scientist
Jaffrey D. Saffer, Ph.D.; Associate Staff Scientist

A description of these member's training and experience with radiation
and radioactive material follows.

Robert Howell, P.E./C.P.E., Director of Engineering, Facilities
and Maintenance. Mr. Howell reports directly to the Director (of the Jackson Laboratory. i

Karol Hagberg, Manager, Personnel Health Service;
Qualifications: R.N., B.S.N., Certified Nurse Practitioner.

''
_
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Radiation Safety Committve: Douglas L. Coleman, Ph.D.

Duration of Formal
Type of Training Where Trained Training On the Job? Course?

(^T a. Principles and practices- of Univ of Wisconsin 3 years Yes No
N/ radiation protection The Jackson Laboratory 27 ye- o Yes No

b. Radioactivity measurement As above As above Yes No
standardization and monitor-
ing techniques and instruments

c. Mathematics and calculations Univ. of Wisconsin 1 year Yes Yes
basic to the use and measure-
ment of radioactivity

i

d'.' Biological effects of As above As above Yes No

radiation
,

Experience with Radiation

() Isotope Maximum Amount Where Experience was Gained Duration of Experience Type of Use

Hydrogea 3 100 millicuries The Jackson Laboratories 27 vcore Live animal studies (rats,

Carbon '14 10 " As above 27 years mice), invitro assays,

Iodine 131 1 millicurie As above 15 years chemical and immunologic

Iodine 125 2 mil 11 curies As above 15 years hormone assays

Dr. Coleman is present Chairman of the Radiation Safety Ccamittee.

Dr. Ccleman was Supervisor of Radioisotopes at the Jackson Laboratory from 1961-1978 and worked in this position in
conjunction with the Radiation Safety Officer.

.
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Radiation Safety Officer: Frederic J. Driscoll III.

Duration of Formal
Type of Training Where Trained ' Training On the' Job? _ Course?

la. Principles and practices of Mass.~ General Hosp. 2 years Yes Yes
radiation protection ' Tufts Univ. Sch. of Den. Med. 3 years Yes Yes ,

Tuf ts/New Eng. Med. Center 3 years Yes Yes
Univ. Texas / San Antonio Yes-
(RSO Course)

. b. - Radioactivity measurement . As above As above Yes Yes
standardization and monitor-
ing techniques and instruments ,

.

c. Mathematics' and calculations Univ, of Vermont 3 years No Yes
basic to the use and measure- Mass. General Hospital 2 years Yes Yes
ment of radioactivity TUSDM 3 years Yes Yes

Tufts /NEMC 3 years Yes Yes
UTSA (RSO Course) Yes

d. Biological effects'or Mass. General Hospital 2 years Yes Yes ,

-radiation TUSDM 3 - years Yes Yes !

Tufts /NEMC 3 years Yes Yes ,

UTSA (RSO Course) Yes i

O Frederic J. Driscoll supervised the Health Physics Section at Tuf ts/New England Medical Center, Boston, MA.,
serving as Assoc. Radiation Safety Officer from October 1982-May 1985. Mr. Driscoll was directly responsible for
all activities / programs involved with the Broad Medical NRC License at New England Medical Center (20-03857-06) .

'
and Broad- Research NRC License at Tuf ts University School of Medicine (20-00045-08) and the Cesium Irradiator
Licenses at both.these institutions (20-03857-08, 20-00045-10). Direct ^ experience with radiation includes research

?' and clinical work at the Massachusetts General Hospital and Tuf ts University School of Dental Medicine, as well as
extensive hands-on. experience at Tuf ts/New England Medical Center managing their Radiation Safety Programs.

'

Mr. Driscoll has also maintained contractual affiliations in the radiation safety area with various other institutions,
both through the Tuf ts/NEMC Health Physics group and as an individual consultant, conducted full Quality Assurance,
Radiation Safety Program for New England Medical Center Radiology Department. Member of Health Physics Society,

.

- American Association of Physicists in Medicine, participation in numerous continuing education seminars.
,
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Radiation Safety Committee: Wesley G. Beamer, Ph.D.

Duration of Formal
Type of Training Where Trained Training On the Job? Course?

a. Principles and practices of Univ. of California 5 years Yes No
radiation protection The Jackson Laboratory 8 years Yes No

b. Radioactivity measurement As above As above Yes No
(N standardization and monitor-
\ ing techniques and instruments

c. Mathematics and calculations Univ. of California 0.5 year Yes No
basic to the use and measure-
ment of radioactivity

d. Biological effects of As above As above Yes No
radiation

Experience with Radiation

Isotope Maximum Amount Where Experience was Gained Duration of Experience Type cf Use

Hydrogen 3 5 millicuries The Jackson Laboratory 9 years Live animal studies (sheep,

Iodine 131 10 " Above and Univ. of California 12 years horses , rats , mice),

( ) Iodine 125 5 " As above 11 years in vitro assays, chemical
Phosphorus 32 2 " The Jackson Laboratory 7 years and immunological hormone
Calcium 45 2 " As above 3 yea-s assays
250 KVP 30 mA G.E. Maxitron X-ray machine. The Jackson Laboratory 1 year

Dr. Beamer was the Radiation Protection Officer at the . Jackson Laboratory from 1976 to Feb 1985.

.
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Radiation Safety Committee: David E. Harrison, Ph.D.

Duration of Formal
Type of Training Where Trained Training On the Job? Course?

a. Principles and practices of The Jackson Laboratory 1 year Yes No
radiation protection

b. Radioactivity measurement As above 1 year Yes No
A standardization and monitor-

- ing techniques and instruments

c. Mathematics and calculations As above 1 year Yes No
basic to the use and measure-
ment of radioactivity

d. Biological effects of As above As above Yes No
radiation

Experience with Radiation

Isotope Maximum Amount Where Experience was Gained Duration of Experience Type of Use

Hydrogen 3 2 millicuries The Jackson Laboratory 15 years Tracer
Carbon 14 1 millicurie As ab'>ve k5 years Tracer

( ) Chromium 51 1 mill'icurie As above 15 years Tracer

Iron 59 2 millicuries As above 15 years Tracer

" ~ ~

X-ray 250 KVP As above 9 years Irradiation

Cesium 137 12,000 Ci As above (as Supervisor of 6 years Irradiation
Cesium Source Irradiator)

.

e
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Radiation Safety Committee: Andrew A. Kandutsch, Ph.D.

Duration of Formal
Type of Training Where Trained Training On the Job? Course?

a. Pcinciples and practices of Univ. of Wisconsin 0.5 years Yes Yes
radiation protection

b. Radioactivity measurement As above As above Yes Yes

('' standardization and monitor-
A ing techniques and instruments

c. Mathematics and calculations As above As above Yes Yes
basic to the use and measure-
ment of radioactivity

d. Biological effects of As above As above Yes Yes
radiation

Experience with Radiation

Isotope Maximum Amount Where Experience was Gained Duration of Experience Type of Use

Hydrogen 3 20 millicuries The Jackson Laboratory 27 years Biochemical tracers

5 " As above 27 years

() Carbon 14Iodine 131 2 " As above 27 years

Rubidium 86 2 " As above 3 years

Chromium 51 2 " As above 27 years

Dr. Kandutsch served 10 years as Radiation Safety Officer at the Jackson Laboratory.

.
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Radiation Safety Committee: Edward H. Loiter, Ph.D.

Duration of Formal
Type of Training Where Trained Training On the Job? Course?

a. Principles and practices of Univ. of Texas / Austin 3 years Yes No
radiation protection The Jackson Laboratory

b. Radioactivity measurement As above As above Yes No

(') standardization and monitor-
\/ ing techniques and instruments

c. Mathematics and calculations As above 0.5 year Yes No
basic to the use and measure-
ment of radioactivity

d. Biological effects of Emory Univ. , Atlanta 0.5 year Yes Yes
radiation

Experience with Radiation

Isotope Maximum Amount Where Experience was Gained Duration of Experience Type of Use

Hydrogen 3 1 millicurie Univ. of Texas, Austin 13 years In vitro incorporation of
The Jackson Laboratory 13 years labelled precursors by- Carbon 14 1

"

I\ Sulfur 35 1
" As above 2 years cells in culture; radio-

'"
Iodine 125 100 microcuries As above 9 years immunoassay

.

p
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Radiation Safety Committee: Jeffrey Saffer, Ph.D., Associate Staff Scientist

Duration of Formal
Type of Training Where Trained Training On the Job? Course?

a. Principles and practices of NIH 5 years Yes 1 day course at

radiation protection Yale University 3 years Yes each institution

b. Radioactivity measurement As above As above Yes As above
("5 standardization and monitor-
(-) ing techniques and instruments

c. Mathematics and calculations As above As above Yes As above
basic to the use and measure-
ment of radioactivity

d. Biological effects of As above As above Yes As above
radiation

Experience with Radiation

Isotope Maximum Amount Wnere Experience was Gained Duration of Experience Type of Use

Hydrogen 3 5 millicuries As above 8 years In vitro labelling of nucleic

5 " As above 3 years acids and proteins, in vitro

I ) Carbon 14Phosphorus 32 20 " As above 8 years assays , labelling ceIlular
''' Iodine 125 1 millicurie As above 2 years components in culture

.

;
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ITEM 9. FACILITIES AND EQUIPMENT

Throughout most of the complex covered by this license, standard
laboratory facilities and equipment are in use and provide adequate
controls. Most studies utilizing radioisotopes are conducted in the
laboratory of individual investigators. Individual laboratories are
equipped with sinks, stand-up and sit-down vork benches, refrigerators, etc.
and either have fume hoods or ready access to a fume hood. Refrigerators
and freezers associated with individual laboratories are authorized for
storage of radioisotopes in accordance with Radiation Safety Committee
approved possession limits and storage regulations.

Radioisotopes Hot Laboratory - This laboratory is located on the second
floor of the Main Laboratory (Radioisotope Suite) and is designated on Floor
Plan #1. Rules for its use are provided to all investigators (Appendix Item

7). The Hot Lab is used for all iodination procedures, working with
radioiodine compounds above 1.0 millicurie, and all other procedures so
indicated by the Radiation Safety Committee in their review of applications
for use of radioactive materials.

.The hood in the Hot Lab is an outside ventilating device in operation
1124 hr/ day. The air flow rate through the Hot Lab is 1.337 x10 ml/7 days

and is measured by hot-vire anemometer annually or more often if hood fan
servicing is necessary. The Hot Lab also contains workbench space,
stainless steel sink, freezer for storage of chemicals or contaminated
animal carcasses, and a small vell-shielded storage area for lead pigs
containing stock solutions of radioisotopes. Special equipment available
for use during execution of procedures is the Hot Lab consist of:

1. Variable rate of flov 1 to 20 L/ min air pump (Bendix Model 19102)
with in-line device that holds activated charcoal or other appropriate
filters.

1

: 2. Fixed rate of flov (2 L/ min) air pump (Fisher Scientific Model 18-
309X) with in-line device that holds activated charcoal or other appropriate
filters.

3. Nuclear Equipment Chemical Corporation survey meter Model H-572
assigned solely to the Hot Lab for monitoring contamination.

4. Mini-hood - Activated charcoal filtered hood for radiolodine
control, with one cubic foot of working space. Integral blower capable of

3pulling 100 ft / min with approximately 75 linear ft/ min face velocity. Used
within the existing fume hood in the Hot Lab.

5. Glove Box - Disposable Aldritch AtmosBags are used in situations
where the Radiation Safety Committe has dictated that operations be carried
out in a glove box. These controlled atmosphere chambers with built-in
gloves are available in the Hot Lab.

_. _ . _ - _ _ __
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Radioactive Vaste Processing Area - This area is located in the
.ladioisotope Suite and is designated on Floor Plan #1. Radioactive vaste
generated in the individual laboratories is brought to this area for further
processing, segregation by half-life, packaging for storage, or shipment,
and final disposal preparation.

All radioactive vaste material from animal housing rooms (Floor Plan #1)
comes directly into this processing area for treatment and disposal.
Disposable animal cages used for radioisotope studies are directed to the
appropriate vaste stream.

This area is equipped with a sink and has ready access to the Hot
Laboratory for vaste processing procedures requiring a fume hood, or more
rigid control and monitoring methods. A survey meter is available at all
times in this area. Room surveys and wipe tests are done at least weekly.

These rooms are locked at all times. Access is restricted to the
Radiation Safety Office Staff and registered radiation vorkers who have a
need to be in the area.

Radioactive Vaste Storage Facilities - There are two isolated areas at
the Laboratory designated as storage areas for radioactive vaste. See Floor
Plan #2 and Campus Map. These areas are properly ventilated and prepared
for easy decontamination, if necessary. The need for additional shielding
of these areas does not exist at this time. Adjacent unrestricted areas are
identified on the above diagrams, radiation levels in adjacent unrestricted
areas vill not exceed the requirements of 10 CFR 20.105.

Radiation levels in the storage areas vill be surveyed and recorded at
least weekly. These areas vill be used for our storage for decay program as
well as a holding area for materials to be shipped off site to a licensed
disposal site. Both areas vill be locked at all times. Access is
restricted to Radiation Safety Office staff and registered radiation vorkers
who have a need to be in the areas. Security personnel routinely patrol the
outside perimeters of the areas during off hours.

Incinerator Facilities - The Burnzol Pathological Vaste Incinerator
(Model LB-200) is located in a separate utilities building (Campus Map),
approximately 125 meters from the Main Laboratory building, 50 meters from

,

the carpentry and maintenance shop and adjacent to general purpose storage
buildings. The Burnzol unit is approximately 62 meters from the Jackson
Laboratory boundary and at least 400 meters from the nearest residence. The
nearest air intake ducts are located at the Main Laboratory.

Other characteristics of the Burnzol unit are capacity, 200 lb
waste /hr; fuel, propane; operational temperature, 1600-2000 F; stack height,

106.2 meters; measured e> haus t stack flow rate, 8.04 x 10 ml/hr. The
required negative pressute in the incinerator is maintained by a draft
Inducer, located in the stack above the roof.

Liquid Vaste Injection System - The Burnzol incinerator unit vill be
modified to accept a liquid vaste burner, for introduction of volatile
liquids in the secondary chamber. This provides approximately 2 seconds
retention time at 1600 F vhen fired at a rate of 2.5 to 3 gallons per hour.
The liquid vaste burner is a Maxon 508 oven pack burner rated at 800,000
BTU /hr maximum input, with a turndown ratio of 20:1. The flame is
maintained by an electronic flame safeguard system _vith UV reanner. The

w , we p-
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fuel trains include liquid vaste, atomizing air and gas pilot. The burner
is equipped with an integral combustion air blower.

The liquid vaste is pumped from the storage drum with a Viking positive
displacement pump which features a suction filter, flow switch and flow
scope indicator. The operating controls include the necessary safety
interlocks, solenoid valves, relays and indicators for safe combustion of
the liquid vaste material.

Hoods - Laboratory hoods used for storage or work with radioisotopes
are designated as such, and are required to provide a face velocity of at
least 100 fpm under normal working conditions. These hoods are routinely
monitored for contamination and function. Face velocity measurements are
done and recorded at intervals of no more than 6 months.

Personnel Dosimetry Equipment - Film badge, TLD'S are supplied by R.
S. Landauer Jr. & Company, Glenvood, II. 60425, on a monthly basis.

Radiation Detection Equipment and Calibration

1. Survey meters:,

a. Nuclear Chicago 2650M, Johnson CSM-5, Eberline E-120, and Nuclear
Equipment Corp. H-572 are calibrated by Varington, Inc., 7801 North Lamor,<

D-111, Austin, TX 78752, License #NRC-6-3074. Victoreen 470-A and 493 are
calibrated by Victoreen Instrument Division, 10101 Voodland Ave., Cleveland,
OH 44104, License #NRC-34-00486-04.

b. These instruments vill be calibrated annually and after servicing..

2. Research gamma and beta counters:

a. Nuclear Chicago Model 1185 (Main Laboratory) - method, frequencyi

and standards used in calibrating gamma counter for testing: (1) surface
vipe samples and (2) thyroid bioassays.

(1) Calibration of elevator-access deep vell scintillation crystal
through use of:

125(a) Simulated 1 (129 ; 0.1 mci, Nuclear Chicago No. S-600)I

131 137(b) Simulated 7 (133Ba and Cs; 0.28 mci 10/14/74; New
England Nuclear NES-214)

137(c) Cs (0.1 mci i 10%; 4/71; Amersham /Searle No. 184642)
Calibration is carried out for the deep vell crystal at least once a year
for the above source. Verification of at least one source is made each time
the deep vell crystal is used to check surface vipes for contamination. On,

51at least an annual basis, additional calibration vill be made with CU
59Fe, or other short-lived radioisotopes that may be obtained for research,

purposes. These calibration sources are obtained from New England Nuclear
Corp.

.- ... , . - _ __
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(2) Calibration of the special 5 cm (dia.) external scintillation
crystal used for thyroid bioassays is accomplished with the same sealed
sources described in (1) above. Each time thyroids are counted, calibration
of the equipn.ent is carried out with a phantom containing 2.5 cm vater
between the radioactive source and scintillation crystal.

b. Packard Tricarb 300C (Main Laboratory) - Method, frequency, and
standards used in calibrating beta counter for testing (1) surface vipes and
(2) urine bioassays.

(1) Calibration of dual channel crystals through use of:

3(a) H (255200 DPM, 27 Nov 79, Packard, Serial No. 322)

14(b) C (103000 DPM, 26 Feb 80, Packard, Serial No. 322)

(2) Calibration is carried out multiple times monthly with one or
both of the above standards during research use and during surveys of
surface vipes, effluent samples, ash, or biological specimens (i.e., urine)
for . presence of radioactive contamination. On at least annual basis,
additional calibration vill be carried out with calibrated standards of
short half-life radioisotopes such as P, S, or other radioisotopes that
may be obtained for research. These calibrated sources are purchased from
New England Nuclear Corp.

(3) The Radiation Safety Office has assembled the above equipment
and supervises the use of that equipment and thyroid bioassays. Ms. K.
Hagberg, Manager, Personnel Health Service is also trained in the bioassay
procedures.

c. The other research gamma and beta scintillation counters are
calibrated on site frequently with standard isotopes of known activity
described as are. Calibration is carried out with one to two different
isotopes with calibration standards obtained from several vendors, including
New England Nuclear (Boston, MA), Amersham /Searle (Downers Grove, IL),
Nuclear Chicago (Chicago, IL), LKB-Vallace (Gaithersburg, MD), and Packard
Instruments (Downers Grove, IL). In addition, service personnel from Gamma
Sonics (Hopedale, MA 01747; Nuclear Chicago Instruments), Beckman
Instruments (Beckman Instruments), Packard Instruments (Tricarb 300 C), and
LKB-Wallace (RackBeta models 1211 and 1217) make frequent visits to the
Jackson Laboratory for the purpose of repair and calibration of the
respective vendors' instruments. These visits typically occur more
frequently than once a year.

.
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Radiation Detection Instruments

$

Type of N um ber Radiation
Instr ument Manuf act urer Model Available Detected Sensitivity

|hSurvey meter Nuclear Chicago 2650M 2 Beta and gamma 0.01-100 mR/hr
" " Johnson CSM-5 1 " " 0.01-20 mR/hr
" " Victoreen Instrument 493 2 " " 0.1-50 mR/hr

Nuclear Equip. Corp. H-572 1 Gamma 0.1-50 mR/hr" "

" " Victoreen Instrument 470-A 1 Beta and Gamma 0.01-1000 mR/hr

Research gamma Nuclear Chicago 1185 2 Gamma 0.005 microcuries
" " Beckman 5500 2 " 0.005 microcuries
" " Beckman 8000 1

" 0.005 microcuries
s

Research beta Nuclear Chicago Isocap-300 3 Alpha , beta 0.005 microcuries
" " Beckman LS-800 1 " " 0.005 microcuries
" " Packard Tricarb 300C 1 " " 0.005 microcuries
" " LKB-Wallace 1211 1 " " 0.005 microcuries

LKB-Wallace 1217 1 " "" " 0.005 microcuries

9
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I. PURPOSE

The rules and regulations contained in this document have been
established for the following purposes:

1.) To provide for the protection of Laboratory personnel and of the general
public against radiation hazards associated with the Jackson Laboratory's
possession, use, transportation and disposal of radioactive materials.

2.) To provide for The Jackson Laboratory's compliance with applicable
regulations of federal, state, and local agencies.

II. ORGANIZATION OF THE COMMITTEE

The Radiation Safety Committee, which was appointed by the Director of
the Laboratory, is presently composed of the following members:

CHAIRMAN Douglas L. Coleman, Ph.D.; Senior Staff Scientist
SECRETARY Frederic J. Driscoll, Radiation Safety Officer

Vesley G. Beamer, Ph.D.; Staff Scientist
Karol A. Hagberg, Manager, Personnel Health Service
David E. Harrison, Ph.D.; Senior Staff Scientist
Robert M. Howell, Administration; Director Engineering,
Facilities and Maintenance
Andrev A. Kandutsch, Ph.D.; Senior Staff Scientist
Edvard H. Leiter, Ph.D.; Staff Scientist
Jeffrey D. Saffer, Ph.D.; Associate Staff Scientist

III. DELEGATION OF AUTHORITY

The Radiation Safety Committee receives its authority from the Director
of the Laboratory. The Committee is charged with the following
responsibilities:

1) Establish policies regarding radiation protection at the Jackson
Laboratory.

2) Provide direction and advice to the Radiation Safety Office on
matters regarding radiation safety.

3) Receive, review, and act on all applications for the use of
radiation sources at the Jackson Laboratory.
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4) Receive and review periodic reports from the Radiation Safety Office
on monitoring contamination and personnel exposure.

5) Review instances of alleged infractions of use and safety rules with
the Radiation Safety Office and the responsible individuals.

6) Conduct an annual audit of the Radiation Safety Program, reviewing
the activities of the Radiation Safety Office and the records that must be
maintained to ensure compliance with conditions of the license and
applicable parts of NRC's regulations.

In carrying out these responsibilities the Radiation Safety Committee
conducts a program of licensing, review and evaluation of proposals for use
of radionuclides, and continuing surveillance of the use of such materials
with a view to maintaining standards of safe handling practice.

The Committee vill meet on a quarterly basis. The secretary will
maintain permanent records of the Committee proceedings. A quorum for the
purpose of conducting business shall be five(5) committee members.

IV. RADIATION SAFETY OFFICER

The Radiation Safety Officer operates under the authority of the
Radiation Safety Committee. He is in charge of the Laboratory's Radiation
Safety Office which is responsible for the following:

1) Implementing policy decisions of the Radiation Safety Committee and
insuring compliance with regulatory agencies.

2) General surveillance of all health physics activities, including
personnel and environmental monitoring.

3) Furnishing consulting services to personnel at all levels of
responsibility on all aspects of radiation protection.

4) Establishment of procedures for purchase, receipt, and shipment of
all radioactive materials coming to or leaving the Jackson Laboratory.

5) Radioisotope laboratory inspection, radiation surveys, and area
monitoring as necessary.

6) Distribution and processing of personnel monitoring equipment
including the keeping of records of internal and external personnel
exposures and notifying individuals and their supervisors of exposures as
well as recommending appropriate remedial action.

7) Conducting continuing Radiation Safety education programs for all
levels of personnel.

_ _ _ _
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8) Supervision and coordination of the vaste disposal program,
including the processing, storage, and disposal of radioactive vaste and the
keeping of required records.

,

^

9) Storage of radioactive materials not in current use, including
vastes.

10) Supervising the leak testing of sealed sources, and maintaining
required records.

i

11) Maintaining an inventory of all radioisotopes at the Jackson
Laboratory and limiting quantities of radionuclides to amounts authorized by
the license.

!

12) Supervision of corrective action following radiation incidents and.

supervision of special decontamination procedures.

13) Maintenance of all required radiation protection records.

I

t V. NRC BYPRODUCT MATERIALS LICENSE

The Jackson Laboratory is applying for a continuation and extension of,

current license # 18-02774-01 to that of a Type A Specific License of Broad
j Scope. This license covers all uses of NRC regulated radioactive materials
j vithin the Laboratory, giving full responsibility for control and proper use
: of such materials to the Jackson Laboratory Radiation Safety Committee.

This license covers receipt, acquisition, ownership, possession, use and,

| transfer of any chemical or physical form of byproduct material specified in
' the license for authorized purposes. Byproduct material shall be used by,
i or under the supervision of individuals, designated by the Jackson
; Laboratory Radiation Safety Committee. This license also specifies a list
! of conditions of approval, all of which must be continually satisfied in the
| conduct of work involving radioactive materials. One such condition is that
j the rules and regulations specified in Title 10, Code of Federal Regulation,
| Part 20, " Standards for Protection Against Radiation" are satisfied.

Compliance with these conditions and regulations is included in the
responsibilities of the Radiation Safety Committee.,

I

VI. INDIVIDUAL LICENSEES

l

| A policy of " individual licensees" has been adopted within the
j Radiation Safety Committee's rules whereby only persons licensed by the

local Committee may be " designated" as outlined in section V above.
New Licensee candidates must make a formal application (Appendix Item 1)

to the Committee and submit to a writen examination conducted by the;

I
.

.- , , . _ _ , . . , . _ . - - , _ , . ._ . ____..,,,..,.w , _,._c, , _ . , , , , , , ~ , , , . , . - _ . _ , , , . .m._ . . - , , _ _ _ .- -.-_.,.#,_ _ . - ,.
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Radiation Safety Committee. Those who qualify with regard to experience and
who have successfully completed the above examination vill be granted
licensure to use radioisotopes on their own responsibility at the Jackson
Laboratory. Only licensees are authorized by the Committee to requisition
byproduct materials. Each such licensee is directly responsible for the
safe use of the material and for the qualifications of those who use the
material under his/her supervision. A current list af licensees is
available from the Radiation Safety Office.

Each proj ect in which radioactive materials are used at the Jackson
Laboratory must have one such licensee who holds a staff rank. Non-staff
personnel, while they are eligible for and encouraged to pursue licensure,
may not be charged with the prime responsibility for radiation safety in the
proj ec t .

VII. RESPONSIBILITIES OF LICENSEES

Each licensee under whom radioisotope work is being conducted is
responsible for the following:

1) Adequate planning of experiments and determination of the type and
quantity of radiation or radioactive material to be used. This
determination vill generally give a good indication of the safety measures
required. Experimental procedures must be well outlined to allow adequate
review of safety precautions. Where possible, a cold run using the planned>

procedures is recommended to avoid unforeseen safety problems. In any
situation where there is appreciable radiation hazard, the Radiation Safety
Office shall be consulted before proceeding.

2) Instructing those employees for whom they are responsible in the
use of safe techniques and on the application of approved radiation safety
practices and insuring attendance in required radiation safety courses.

3) Providing the Radiation Safety Office with up-to-date data as
necessary, relative to the rooms or areas in which radioactive materials are
stored or handled.

4) Notifying the Radiation Safety Office of any changes in the listing
of personnel who may be handling radioactive material or who may be exposed
to ionizing radiation during the course of their work.

5) Maintaining an adequate inventory of the amount of radioactive
material under his/her control at any one time, and establishing an adequate
system to insure that he/she does not possess more than that quantity of
material for which he/she is licensed.

6) Ensuring that radioactive material is disposed of only by
authorized means.

7) Using the radioactive material for which he/she is licensed only
for those uses specifically authorized.
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8) Informing the Radiation Safety Office of changes in procedure which
may increase the probability of radiation exposure or laboratory
contamination.

9) Establishing appropriate procedures to insure that radioactive
materials are properly labelled.

10) Establishing that radioactive materials are properly controlled
within his/her project, and that they are properly stored at the end of each
work day.

11) Equipping the laboratory with adequate survey and\or monitoring
equipment to aid in the safe handling of radioactive material, and
performing routine surveys of work areas as necessary.

12) Ensuring that service personnel are not permitted to work on
equipment, hoods, or sinks in radiation areas without the presence of a
member of the laboratory staff to provide specific information.

13) Complying with proper procedures for termination of employment or
termination of work using radioactive materials. The licensee must return
to the Radiation Safety Office all radioactive materials, including vaste,
assigned to him under tl.c license. Particular care should be exercised to

that specialized equipitet such as personnel monitoring devices, surveysee
instruments arv* shieldir.g uterials are returned to the Radiation Safety
Office. A final termination survey is also necessary.

14) Ensuring that the following individual user responsibilities are
discharged by those under their control.

VIII. RESPONSIBILITIES OF INDIVIDUAL USERS
1

i

! Each individual registered (Appendix Item 2) as a radiation worker is
| responsible for:
,

j 1) Keeping his/her exposure to radiation as lov as possible, and
specifically below those levels outlined in section XVI. Control of4

Radiation Exposure. Laboratory air and water concentrations shall be
maintained below the levels listed in Title 10, Code of Federal Regulations,

! Part 20 " Standards for Protection Against Radiation".
I
; 2) Wearing the prescribed monitoring equipment such as film badges and
j TLD ring dosimeters in radiation areas. Personnel who work only with pure
#

alpha emitters, or only with pure beta emitters having a maximum energy of-
less than 0.2 MeV (e.g. H, 143 C, 35 ) vill not be required to wear filmS

! badges.

L
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3) Utilizing all appropriate protective measures such as:
a) Wearing protective clothing whenever contamination is

possible, and not yea'ing such clothing outside the laboratoryr

area.
b) Vearing gloves and respiratory protection when necessary.
c. Using protective barriers and other shields when indicated.
d) Using mechanical devices when appropriate to reduce exposure.
e) Using pipette filling devices. Never Pipette Radioactive

Solutions by Mouth.
f) Performing radioactive work within confines of an approved

hood or glove box unless serious consideration has indicated
the safety of working in the open.

4) Not eating, drinking or smoking in areas where unsealed radioactive
materials are being used, handled, transferred or stored. Refrigerators may
not be used jointly for food, beverages and radioactive materials.

5) Maintaining good personal hygiene. Do not work with radioactive
materials if there is an open or unprotected break in skin below the wrists.
Vash hands and arms thoroughly after working with radioactive materials.
Hands, shoes and clothing should be surveyed and decontaminated as necessary
before leaving the laboratory.

6) Checking periodically for contamination in the immediate areas in
which radioactive materials are being used. (hoods, benches, etc.) A log
record should be maintained of these surveys including results that are
entirely negative. Any minor contamination observed should be
decontaminated, larger amounts of activity found should be decontaminated
under Radiation Safety Office supervision.

7) Keeping the laboratory neat and clean. The work area should be
free from equipment and materials not required for the immediate procedure.
Keep or transport materials in such a manner as to prevent breakage of
spillage (double container) and to insure adequate shielding. Wherever
practical, keep work surfaces covered with absorbent material, preferably in
a tray or pan, to limit and collect spillage in case of accident.

8) Label and isolate radioactive vaste and equipment, such as
glassvare, used in laboratories for radioactive materials. Once used for
radioactive substances equipment should not be used for other work, and
should not be permitted to leave the area until demonstrated to be free of
contamination.

9) Requesting Radiation Safety Office supervision of any emergency
repair of contaminated facilities or equipment by shop personnel or
commercial service contractors.

10) Reporting accidental inhalation, ingestion or injury involving
radioactive materials to his/her supervisor and the Radiation Safety Office,

: and carrying out their recommended corrective measures. The individual
shall cooperate in any and all attempts to evaluate his/her exposure.

|

i

. - _ - - _ - . _ - - - . - ._ . .
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11) Carrying out decontamination procedures when necessary, and for
taking the necessary steps to prevent the spread of contamination to other
areas.

12) Prompt compliance with requests from the Radiation Safety Office
concerning body burden measurements and the submission of bloassay samples.

IX. APPLICATION FOR PERMISSION TO USE RADIOISOTOPES

Each proposed use of radioisotopes must be applied for by a licensee
through the Radiation Safety Committee. This is accomplished by submitting
an Application for Permission to Use Radioactive Materials,(Appendix Item 3)
which provides a written protocol of the experiment and its methodology.
Included are descriptions of the facilities, equipment and training of
various users. The application is submitted to the Commi :ae through itst

secretary, the Radiation Safety Officer, reviewed by the Committee and
appropriate action taken in regard to the proposed use. Each approval is
issued for a period of not more than 3 years. Application for renewal
should be submitted at least 30 days prior to expiration of the approval.
Records of these proposed uses vill be maintained for inspection for the
duration of our NRC license.

X. AMENDMENTS TO ESTABLISHED RADI0 ISOTOPE USE

|

Application for amendment to an approved application should be made in
writing to the Radiation Safety Committee for any change in responsible
personnel use or procedure mentioned in the original application. ,

'

Applications involving major changes require the completion of a new
application form. Minor changes involving only personnel or minor
procedural changes may be requested by letter. However, any amendment,
regardless of its magnitude must be requested in writing. The Radiation
Safety Office should be informed in vriting of any change in the employees
of a project "orking with radioisotopes. Changes in film badge listings
should be requested of the Radiation Safety Office in writing as soon as
possible in order to insure that each such person receives prompt film badge jmonitoring.

i
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XI. SPONSORS

New projects with plans to work with radioisotopes but which have no
licensee within the group, may apply to begin work under the supervision of
a licensee from another project serving as a " sponsor". That " sponsor" must
become thoroughly familiar with the proposed use and assume full
responsibility for that work during his sponsorship. At least one member of
such a project should apply for licensing as soon as practicable. The
Committee limits the time during which a project can be sponsored in this
way, to six months. If a member of the project has not satisfied the
requirements for licensure within that period, work with radionuclides must
terminate.

XII. PROCUREMENT AND INVENTORY

A) Ordering - Persons licensed by the Radiation Safety Committee may
order those radioactive materials for which they are authorized by
submitting a requisition (Appendix Item 4) to the Radiation Safety Office
with the specifications of the order, isotope and amount on hand. The
Radiation Safety Offico checks the requisition for validity of signature
application and posst.ssion limits, and countersigns it before it is

forwarded to the putchasing department. The Jackson Laboratory Purchasing
Department vill not place orders for radioisotopes without confirmation by
the Radiation Safety Office. All packages are addressed to the Radiation
Safety Office.

B) Receipt - When the shipment is received, Radiation Safety personnel
vill check it for content, monitor it for radiation level, check for
contamination and deliver the package to the requesting licensee's
laboratory.(Appendix Item 5) The licensee is required to keep an accurate
record of each shipment, while it is in his/her possession, and thereby
maintain the possession limits for the approved applications assigned to
him.(Appendix Item 6) Final disposal of all radioisotope containers is to
be through the Radiation Safety Office.

C) Transfer - (Internally) The tran=fer of radioisotopes be t.*aan
licensees or laucratories is generally discouraged, however when a real need
exists the following rules apply.

Except as noted belov, the transfer of isotopes requires a completed
radioisotope requisition to be submitted to the Radiation Safety Office from
which it vill be forwarded to the supplying project. Transfers may only be
made to other licensees with approvals for the possession and use of the
radioisotope involved. No requisition is required for the trer.sfer of
radioisotopes in the amounts listed in 10 CFR Part 30, Schedule 4.
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For example, the following radioisotopes may be transferred without a
requisition:

1 uCi of: 7, 1257131

p, 75 ,, 45Co 59 ,210 uCi of: 3 p

100 uCi of: I'C, 353

3H, 511000 uCi of: Cr

This exemption does not apply to isotopes coming into the Jackson
Laboratory. All isotopes in any quantity obtained from outside the Jackson
Laboratory must be ordered as indicated in A above.

D) Possession Limits - Each approved authorization includes a maximum
possession limit for the radioisotopes covered in the application. This
limit is the maximum which may be possessed by the licensee for the proposed
use and must be adhered to by the licensee. Radiation Safety Committee
processing of the application includes comparison of the possession limit
requested, plus that previously assigned to other projects, with the Nuclear
Regulatory Commission imposed possession limit for that isotope for the
entire Jackson Laboratory. Observance of such assigned possession limits by
all licensees is essential to insure compliance with the NRC overall limit.
Inventory records maintained by the licensee should readily yield
information on adherence to possession limits. The licensee is reminded
that all radi> active vaste within his/her laboratory must be considered in
this inventory until it is transferred to Radiation Safety control.

XIII. STORAGE

The Jackson Laboratory is a restricted-access facility for health and
safety reasons. To further insure security of radioactive materials in use
at The Jackson Laboratory, each project stor.:s its own radioisotope stocks
in a designated place under lock and key. These storage areas may or may
not be shielded depending on the amount and type of activity to be stored
there. The licensee of the laboratory is in charge of all storage. He/She
is to provide the Radiation Safety Office with a duplicate key and a list of
authorized users and is responsible for informing these users concerning
storage regulations and for keeping the list up to date. Each storage area
should have a single key which is kept in a place known to the users but not
public. The storage area is to Le kept locked and the key kept in its place
at all times except when an isotope withdrawal is being made.
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XIV. MONITORING

Laboratories using millicurie amounts of radioisotopes are monitored
weekly by the Radiation Safety Office. Laboratories using less than
millicurie amounts may be monitored less frequently but at least monthly. A

J record of this monitoring and of personnel monitoring (film badges) is kept
by the Radiation Safety Office. Unusually high results or a spill area
uncovered in such monitoring vill be communicated to the local licensee and

a decontamination vill be performed. A summary of the results of the
monitoring is reported to the Radiation Safety Committee at its regular
meetings. Included in this report will be specific coverage of any
accidents or violations.

The above described monitoring program is designed to provide only a
broad overview with respect to radiation monitoring. It provides for
routine monitoring by a person from outside the laboratory at intervals that

' would presumably catch any serious spread of contamination or loss of
activity before the consequence becomes serious. The program is intended as

supplement to the radiation monitoring that is required of any individuala
working routinely with radioactive material. It is the prime responsibility
of the laboratory personnel to provide whatever monitoring is necessary on a
day to day or hour to hour basis depending entirely on the procedures
involved and the radioisotopes being handled at the time. These laboratory
records of monitoring vill be periodically audited by the Radiation Safety
Office.;

Each licensee must appropriately equip his laboratory to conduct such
surveys and they are to be conducted at a frequency that is commensurate
with the level of activity being handled in the laboratory. Following is a
detailed outline of what is expected in this regard:

A. Laboratories in which millicurie amounts of gamma-emitting or hard;
' beta-emitting radionuclides are routinely handled.

1) Daily close-out surveys of the laboratory shall be made by a,

3 responsible individual. Survey vill include a check to be sure that
radionuclides are properly identified and secured from unauthorized persons,
that areas in which gamma or high energy beta-emitting materials are handled
are contamination free (GH survey meter measurements) and that major,

equipment necessary for the handling of such material (hood, etc.) is
! functioning. The performance of each such survey shall be permanently

logged by a simple statement that the survey was made, by whom, and the
listing of unusual findings.

2) Veekly surveys of these same laboratories shall be a more
thorough version of A 1 above, and shall include vipe tests of bench areas
on which radionuclides are handled. The logging of these weekly surveys
shall include radiation measurements and wipe test results superimposed on a
diagram of the room.

which tritium (3 ) or lesser amounts of gamma orB. Laboratories in 11

hard beta-emitting radionuclides are routinely handled.

i

___ - - , _ , _ __.
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1) Daily close-out surveys shall be made to determine that
radionuclides are properly identified and secured against unauthorized
personnel,

i 2) Veekly surveys of these same laboratories shall include the B 1
procedure above, plus vipe tests of bench areas on which radionuclides are
handled. The results of these vipe tests shall be recorded on a diagram of
the laboratory, which shall become part of the weekly survey log.

C. Additional surveys shall be made as necessary, following any
unusual procedure or incident in the laboratory which may have resulted in
unusual external radiation or contamination levels. Excessive contamination

2levels (more than 1000 dpm/100 cm ) shall be brought to the attension of the
Radiation Safety Office and the area in question shall be decontaminated and
resurveyed.

1

The log book containing the on-going data for each of these surveys
shall be available for review by Radiation Safety on their routine surveys
through the laboratories, and for review by NRC compliance inspectors during
their annual inspection. Laboratory supervisors shall ascertain that the
necessary survey equipment is available to perform the required procedures
and that a specific individual is assigned the tasks. Radiation Safety

1 personnel are available to assist in setting up an appropriate survey
program.

ACTION LEVELS FOR REMOVABLE SURFACE CONTAMINATION

Type of Surface Alpha Emitters Beta or X-ray Emitters
2 2 2 2(uci/cm ) (dpm/100cm ) (uci/cm ) (dpm/100cm )

Unrestricted areas 10-7 22 10-0 220

Restricted areas 10-6 220 10-5 2200

Personal clothing vorn 10-7 22 10-6 220
outside restricted areas

,

Protective clothing vorn 10-0 220 10-5 2200
only in restricted areas

Skin 10-0 220 10-0 220

2Averaging is acceptable over nonliving areas of up to 300 cm or, for
2floors, valls, and ceiling, 100 cm . Averaging la also acceptable over 100

2
cm for skin or, for the hands, over the whole area of the hand, nominally

2300 cm ,

.__ __
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XV. VASTE DISPOSAL

All radioactive vaste disposal is managed by the Radiation Safety
Office. Laboratories which handle unsealed radioactive material are
equipped with radioactive vaste containers which are clearly marked
" Caution, Radioactive Vaste, Do Not Empty ". These receptacles are emptied
on request, or as the radiation levels become significant. All vaste
material that is contaminated with radioisotopes at any level should be
disposed of as radioactive vaste.

Pertinent information to ensure that the volume of low level
radioactive vaste is minimized and that such vaste is processed into
acceptable chemical or physical form prior to ultimate disposal is provided
to personnel during initial and refresher training. Material must not be
put into radioactive vaste collection containers if there is a possibility
of a chemical reaction during storage or shipment that may cause the release
of radioactive gases, fire or explosion. Volatile or potentially volatile
radioactive vastes should be appropriately treated with strong alkali,
detergent or acid whenever possible to render radioactive material non-
volatile.

As any receptacle is being filled, records must be kept of the date,
isotope and quantity being placed in the containers. The procedures for
disposal of the various types of radioactive vaste generated are as follows:

DRY SOLID VASTE

A. This category forms the bulk of radioactive vaste generated at the
Jackson Laboratory. Due to increasing restrictions on low level radioactive
vaste disposal, ve have requested permission to segregate and store for
decay to background, vastes with half-lives of less than 100 days. Vaste
segregated and stored for this purpose vill be carefully monitored after
storage for at least 10 half-lives before being incinerated as normal trash.
Monitoring vill be done:

a. in a lov background area
b. vith a low level GH type survey meter appropriate for

contamination surveys, using the most sensitive scale
c. with all shielding removed

Non-combustible vaste vill be similarly stored and monitored prior to
disposal as part of the sanitary vaste stream. Permanent records will be
kept of all such monitoring, which will also serve to assure that
radioactive labels have been properly obliterated or removed.

The storage areas for decay will be under the control of the Radiation
Safety Office and be properly secured from unauthorized access. The
containment vehicles for this vaste vill be standard DOT 7A 55 gallon drums
with plastic liners. All drums stored in this way vill be clearly
identified, dated and properly cataloged. To insure the safety and
integrity of the storage process, these materials will be monitored and
controlled at all times. Veekly surveys vill be done and recorded to ensure
that radiation exposure levels do not present a hazard. Adjacent
unrestricted areas may not exceed limits specified in 10 CFR 20.105.

_ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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B. Combustible dry solid vaste that is not held for decay to
background, vill be segregated and incinerated in our Burn-zol Pathological
Vaste Incinerator (Model LB-200) which was purchased as a replacement for
the Silent-Glo unit in which such vaste was formerly incinerated under our
license. The Burn-zol incinerator is licensed as a Class VI Incinerator by
the State of Maine, Department of Environmental Protection (License No.
1339). Confirmation that all appropriate state and local regulations
concerning incineration of radioactive material have been met, will be
submitted to the NRC. Log books are maintained recording dates, specific
isotopes and quantity of isotope disposed of in this manner. The stack
discharge vill be controlled by limiting the amount of radioactive material
that is incinerated, such that the stack effluent concentration vill not
exceed the limits in 10 CFR 20 Appendix B, Table II, Column I, when averaged
over 24 hours, and vill not exceed 10% of these levels when averaged over a
one year period. It vill be assumed that all radioactive material vill be
released in the stack effluent in determining the maximum amount of material
that may be incinerated.

Ashes from this procedure vill be sampled for determination of residual
activity. It will be ascertained that concentrations of licensed material
appearing in the ash residues do not exceed the concentrations (in terms of
microcuries per gram) specified for water in 10 CFR 20 Appendix B, Table II,
prior to disposal as ordinary vaste. Ash that does not fit these criteria
vill either be stored for decay and resurveyed or shipped to a licensod
disposal site.

All persons involved with these processes vill be provided with
appropriate training, equipment and monitoring devices. The incinerator
vill be surveyed before release for unrestricted use.
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i TABLE 1
.

Calculations for combustion of vaste materials containing radioisotopes
in Burn-zol Pathological Vaste Incinerator with flow rate- of 8.04 x,

1010 ml/ day.
10 CFR 20 CALCULATED ALARA FRACTION
APPENDIX B MP DISPOSAL (10% of MPD)

r Table II Col 1
ISOTOPE (uCi/ml) (uCi/ day) (mci /yr)

3 2x10-7 1.60x10 586.94
H

14
1x10~7 8.04x10 293.43C

32 2
j P 2x10-9 1.60x10 5.86

35 2j S 9x10-9 7.26x10 26.40
i

45 1
. Ca 1x10-9 8.04x10 2.93

4

51 4x10-7 3.21x10 1173.04Cr
|

59
5x10~9 4.02x10 14.602Fe

75 4x10-8 3.21x10 117.33Se

I 125
8x10-11 6.43- 0.234I

131
1x10-10 8.04 0.293I

;

; 24 hour burn

,

There vill be a maximum of two burns performed in any one week, with no
more than 60 burns per year. Overall release vill be evaluated in

accordance with 10 CFR ~ 20 Appendix B. +g
B i

,

individual burns and 1. year period assessments (10% fraction).

C. Solid, noncombustible vastes which are not amenable to storage for.4

! decay (half-life >.100 days), are collected in DOT TYPE 7A 55 gallon drums
'and- periodically. shipped via HMM Associates, Concord, Massachusetts (NRC'

.Lic.#.20-20795-01) for disposal in a licensed disposal' site. All' applicable-
requirements set'by-the NRC,' DOT and Agreement States hosting landfill sites

. .are ~ followed when shipments are ' prepared. Training 'for this task is
,provided by review of-appropriate' regulations and telephone conversations

.

i

, . , , . .- ,, . , . , . . . _ _ ,m.:. _ .. . _. . . -, , , . ..
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with HMM Associates personnel, prior to final packaging and shipment. This
assures that all the latest changes are incorporated in our shipment
preparations. 0ur records include detailed accounts of materials disposed
of in this manner (dates, isotope, amounts, etc.). The Radiation Safety
Office is responsible for the safe transfer, packaging and transport of this
low level radioactive material.

Liquid Vaste

D. Radioactive vaste materials which are soluble or dispersible in
water may be disposed of in the sewage system in amounts and concentrations
conforming on a Laboratory vide basis to NRC regulations. .Only designated
sinks / drains may be utilized for this disposal.

TABLE 2

The following table outlines disposal limits for The Jackson
0Laboratory. Calculations based on 1.68x10 ml/ day average sewage system

rate.

IS0 TOPE 10 CFR 20 Calculated ALARA Fraction ALARA Fraction
Appendix B MPD 10% 10%

Table I Col 2 uCi/ day uCi/ day mci / month (30 d)
uCi/ml

H 1x10-1 1.68x10 1.68x10 5.04x106 4

14 2x10-2 3.36x10 3.36x10 1.008x106 5 4C

32 5x10-4 8.4x10 8.4x10 2.52x104 3 2P

35 2x10-3 3.36x10 3.36x10 1.008x105 4 3S

45 3x10-4 5.04x10 5.04x10 1.512x10
4 3 2Ca

51 5x10-2 8.4x10 8.4x10 2.52x106 5 4Cr

59 2x10-3 3.36x10 3.36x10 1.008x10 -5 4 3Fe

75 9x10-3 1.512x10 1.512x10 4.53x106 5 3Se

125 4x10-5 6.72x10 6.72x10 2.016x103 2 1
I

131 6x10-5 1.008x10 1.008x10 3.024x10
4 1

I
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Overall release vill be evaluated by the principal of

M +"
A B i

No more than 5 times the amount of material specified in the above
table column 3 (calculated ALARA fraction uCi/ day) vill be disposed of in
any one day. The quantity of radioactive material released in any one
month, if diluted by the average monthly quantity of water released, vill
not result in an average concentration exceeding 10% of the limits specified
in 10 CFR 20 Appendix B, Table I Col. 2. The gross quantity of licensed and

3other radioactive material, excluding H and C released into the sanitary
3 I4sever system vill not exceed 1 Curie per year. The quantities of H and C

released into the sanitary sever system vill not exceed 5 Curies per year
3 14for H and 1 Curie per year for C. Records vill be maintained of all such

disposal, indicating dates, isotope and quantities.

E. Disposal of larger amounts, or liquids that are not soluble in
water must be done under the supervision of the Radiation Safety Office.
Insoluble or high level liquid vaste should be neutralized (pH 6.5-7.5),
collected in inert polyvinyl chloride containers and the Radiation Safety
Office notified. All iodine liquid vaste should be made strongly alkaline.
Contents of polyvinyl chloride bottles should be liquid only. Bottles
should be stored in plastic dishpans or metal trays lined with absorbent
material to catch spillage or leakage. This material vill ultimately be
stored for decay and appropriate disposal or solidified and shipped to a
licensed disposal site.

F. Combustible liquid vaste meeting the criteria outlined previously
for incineration of radioactive materials vill be incinerated in the Burn-
zol Pathological Vaste Incinerator unit, which vill be equipped with a
liquid vaste inj ect ion system.(see section facilities) The burning of
this material vill be included as part of the procedures, schedules and

3limitations for incineration stated in B above. Exempt quantities of H and
14C (less than 0.05 uCi/ gram) vill also be disposed of in this manner
subject to the restrictions stated in 10 CFR 20 20.306.

G. Animal carcasses which contain radioactive material vill be
labelled as to date, isotope and quantity of isotope and stored in the
Radiation Safety freezers located in the radioisotope suite area or storage
for decay areas. After storage for decay, as applicable, these carcasses
vill be incinerated in accordance with the procedures, schedules and
limitations outlined previously for incineration of radioactive matet'ial
(B).

H. Excess or Unwanted Isotopes and Sources - The Radiation Safety
Office must be contacted for disposal of unwanted isotopes or sources to
arrange appropriate disposal.

|
|
!

_ _
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In light of the fact that Maine is unlikely to meet the federal lov
level Radioactive Waste Policy Act 1986 deadline, and has' indicated that;

i vaste generators should plan for long range storage of radioactive vastes,'

we also request permission to store those vastes for which storage for decay
is impractical -when it is no longer possible to ship to available vaste'

disposal sites. Obviously, we vill continue to ship to the Richland,;

Washington site via our current broker, HMM Associates, as long as possible,
but wish to establish-the capability for long-term storage for long lived
vastes in anticipation of the inevitable gap between our ability to ship out
of the region and the availability of a vaste facility for Maine generators.

i
j
,
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XVI. CONTROL OF RADIATION EXPOSURE

Under all circumstances exposure to ionizing radiation shall be kept at-

the lowest practical level. The external and internal total exposure from1

sources of radiation shall be controlled in such a way as to assure that no-
individual shall receive a total dose in excess of the following values:

A. Maximum permissible doses for persons who are registered as
radiation workers:

1

REMS PER CALENDAR QUARTER

1.) Uhole body; head and trunk; 1.25
active blood forming organs;
lens of eyes; or gonads

1

2.) Extremities 18.75

3.) Skin of whole body 7.504

4
-

i B. Maximum permissible doses for minors (including those persons under
! 18~ years of age who are working in radioisotope laboratories) and for
i persons who are not registered as radiation workers are one-tenth of the

values listed in A'above.

C. Maximum permissible doses to pregnant workers with respect to the
fetus shall be no more than 500 millirem per' gestation period.

!

D. The above values are in addition to natural background radiation
. exposure and to radiation administered for medical reasons.-

4

! Internal' exposure is controlled by minimizing airborne release of
| radionuclides through the proper utilization .of hoods,. closed reaction

systems, ' temperature control, mechanical pipetting devices and/or any such
| appropriate mechanism.

Research procedures requiring the use of volatile or gaseous
radioisotopes are restricted to appropriate. fume hoods. All work with
unsealed radiolodine compounds above 1.0 millicurie is conducted in the fume

- . .. . - . -.- . . . . . . - .- . . - . - .-.
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hood of the Main Laboratory Hot Lab. This hood is equipped with a charcoal
filtered minihood, used for all such procedures.
The Radiation Safety Committee, in its review of applications for use, may
require that the Hot Lab be used for other procedures as safety, monitoring
and control considerations dictate. Research personnel using the Hot Lab are
provided with written instructions for proper usage that include prior
approval of experimental protocols, environmental monitoring and bioassays.
Required data are submitted to the Radiation Safety Office on the Hot Lab
and Personnel Monitoring Report form.(Appendix Item 7) Research personnel
required to use the Hot Lab, vear protective lab gowns, film badge monitors
and gloves. Hot Lab work areas are wipe tested and equipment and personnel
monitored after each use. While work is being carried out airborne
radioactivity inside the fume hood and outside the hood at the researchers
breathing zone is monitored by independent air sampling devices equipped
with filters appropriate for entrapment of radioactive particles.

Thyroid counts are required within 48 hours whenever protein iodination
is performed or when unsealed quantity of radioiodine exceeds 1 millicurie.
Individuals who use an accumulated amount of unsealed radioiodine exceeding
1 millicurie in a 1 month period vill observe a monthly schedule for thyroid
counting. Thyroid monitoring is accomplished with an external scintillation
crystal capable of detecting less than 0.05 microcuries.

Tritium urinalysis is performed on all persons who handle in excess of
10 millicuries of tritium compounds at any one time. The bioassay consists
of a baseline measurement and urinalysis following exposure to the above
quantity. Bioassay samples vill be taken at least 24 hours post exposure,
but no more than 72 hours.

Procedures are reviewed by the Radiation Safety Office whenever
bioassays indicate any positive results. Results that indicate the presence
of 10% or more of a permissible body or organ burden vill lead to a thorough
investigation by the Radiation Safety Committee and additional procedural
restrictions vill be adopted as indicated.

The Radiation Safety Office shall be notified immediately of any of the
following circumstances is known or suspected to have occurred:

| a) Exposure to external radiation in excess of the maximum permissible
exposure values stated above.

b) Exposure to inhalation, ingestion, or accidental injection of
radioactive materials.

c) Accidental release or radioactive materials into laboratory
atmosphere, drains or ventilation systems or onto surfaces.

!

l

|

|

|

|

i

. _ _ _ - _ _ - _ .
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XVII. TRAINING FOR INDIVIDUALS VORKING IN OR FREQUENTING
RESTRICTED AREAS

During orientation at the Jackson Laboratory, new workers are informed
of the laboratory safety programs, and directed to appropriate Safety Office
or supervisor for applicable safety training.

OCCUPATIONALLY EXPOSED VORKERS; It is the responsibility of the individual
licensee under our broad NRC license, to provide instruction for those
employees under his control, in the use of radiation safety techniques, in
the application of approved radiation safety practices, and to insure
attendance at required radiation safety seminars. The Radiation Safety
Office routinely provides seminars that fulfill initial and refresher
requirements for radiation safety education. Topics covered are outlined
below:

(1) characteristics of ionizing radiation;
(2) radioactive contamination;
(3) radiation dose-equivalent limits;
(4) background radiation;

-(5) acute and chronic radiation effects on man, including the effects
on fetuses;

(6) modes of exposure-internal, external;
(7) estimation of dose equivalent;
(8) basic protective measures-time, distance, shielding, contamination

control, protective clothing, work place design;
(9) responsibilities of employees and of the organization;
(10) interaction with radiation safety staff;
(11) varning signs, alarms;
(12) radiation monitoring programs and procedures; and
(13) emergency procedures.

OCCASIONALLY EXPOSED VORKERS: Individuals who do not routinely work with
radioactive material but whose duties may bring them into areas where
radiation exposure may occur, are given radiation safety instruction
specific to their circumstances on an annual basis.

STUDENTS, VISITING PROFESSIONALS: Students engaged in educational or
training activities are given appropriate radiation education prior to being
permitted to work with radioactive materials. Visiting scientists assigned
to Jackson Laboratory for an extended period of time vill be trained in a
manner comparable to regular employees.

Records of attendance vill be maintained.

XVIII. TRANSPORTATION OF RADI0 ACTIVE MATERIAL
|

f The Jackson Laboratory NRC Byproduct Material License includes no

| provision for the transportation of radioactive material out of the
! Laboratory premises. Under no circumstances should any user pick up
!
!
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radioactive material from a supplier, return an improper shipment to the
supplier, borrow radioactive material from another NRC licensee in the area,
or in any way transport radioactive material in his private vehicle. Such
transportation of material must be by authorized transportation agencies and
in compliance with Department of Transportation regulations. Should such
transportation become necessary, contact the Radiation Safety Office for
assistance. The transportation of radioactive materials within the
Laboratory (hand carrying from laboratory to laboratory) shall be done in
such a manner as to assure a minimum chance of contamination. All material
must be doubly contained, and must never be left unattended. Under no
circumstances should the dose rate on the surface of the container being
carried exceed 100 millirem / hour, nor should the dose rate one meter from
the surface of the carrying container exceed 10 millirem / hour.

XIX. CAUTION SIGNS AND LABELS

.Each laboratory storing or using radioactive material shall be posted
with appropriate signs, in conformity with 10 CFR 20, section 20.203 and
with appropriate informational material in conformity with 10 CFR 19,
section 19.11. These postings shall be installed or removed only by or with
the approval of the Radiation Safety Office. Additionally, the licensee of
each projec t should post each laboratory with sufficient emergency
notification information so that a knowledgeable laboratory person could be
contacted in the event of a laboratory emergency during nonvorking
hours.(Appendix Item 9)

Each container in which radioactive material is to be stored for a
period of time must be labelled in conformance with appropriate federal
regulations. Specifically, the label must contain the words " Caution,
Radioactive Material" along with information regarding the quantity, kind of
radioactive material in the container, and date of assay. Labelling is not
required for laboratory containers such as beakers, flasks, and test tubes
used transiently in the laboratory in the presence of the user.

XX. LEAK TESTING OF SEALED SODEtCES l

Each sealed source containing byproduct material (other than tritium)
with a half-life greater than thirty days shall be tested for contamination

!and/or leakage upon receipt, prior to use. 1

Such sources vill be maintained according to the following rules: I

a) Tests for leakage and/or contamination at intervals not to exceed |
six months.

b) Tests shall be capable of detecting the presence of 0.005
microcuries of removable contamination.

c) Test vipings shall be taken from the sealed source or from the

surfaces of the device in which the source is mounted or stored and on which
one might expect contamination to accumulate.
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<

.d) Alpha sources shall be tested at intervals not to exceed three
i months.
i e) Results of tests shall be recorded and maintained for inspection by

the NRC.
1

; If the required tests reveal the presence of 0.005 microcuries or more
of removable contamination, the Radiation Safety Office vill notify the

'

licensee in charge of the source and immediately withdraw the source from
use, and shall cause it to be decontaminated and repaired, or to be disposed:

of in accordance with the Radiation Safety Committee regulations.

Exceptions to Leak Test Requirements
:

No leak tests are required for the following:
a) Sealed sources containing tritium.

! b) Sealed sources containing byproduct material with a half-life of
!- less than thirty days.

! c) Any sealed source, provided the quantity of byproduct material
contained does not exceed ten times the quantity specified in
Schedule B, Section 30.71, 10 CFR 30.

1d) A sealed source that is stored and not being used; such sources
shall however be tested for leakage prior to any use or-transfer;

unless they have been leak tested within six months prior to the
fate of use or transfer.

XXI. USE AND HANDLING OF LABORATORY ANIMALS-

!

) In vivo studies.(Appendix Item 8) Long term (overnight) studies using
live animals treated with radioisotopes require the use of the Radioisotope

. Suite area in' the Main Laboratory. The first room of the Radioisotpe Suite
! is the Hot Laboratory and is available for storing stock solutions and

making solutions for injection into labortatory animals. Three small rooms
are available for housing laboratory animals treated with4

radioisotopes.(Floor Plan #1). Facilities for maintenance of such animals,

are requested from the Supervisor, Research Animal Care Service, after the;

; Radiation Safety Committee has approved the protocol and application to use
'

radioactive materials, submitted by the licensee. The animals may be taken
to the . investigator's laboratory for brief ' periods of time in order to

| perform whole body counts or other' metabolic'and physiological studies
i requiring the use of specialized equipment located elsewhere 'in .the

laboratory. If such movement- of the animals is necessary, it vill be
outlined in the protocol and appropriate monitoring and labeling _
requirements will be met. Otherwise, no animals, used or unused, which have
been brought into'these animal rooms for experimental purposes are to leave

'

the area alive.
! Contaminated cages, bedding and animal carcasses go directly from these
i- rooms to the radioactive vaste processing area, located immediately adjacent
j in the Radioisotope Suite area.' Bedding is. segregated and processed for.
1 incineration or disposal as radioactive vaste. Animal carcasses are' labeled

vith the name.of the isotope, amount, date and researcher's name. . They are>

; then placed in 'a freezer designated for this storage located in the vaste
t

' s
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processing area. The carcasses are eventually incinerated or disposed of as
radioactive vaste. Disposable cages are directed to the appropriate vaste
stream. This animal room is kept locked and access is restricted to

'

personnel trained and registered as radiation workers.

XXII. EMERGENCY PROCEDURES

A. Minor spills - The research vorker is to:

1) notify other persons in the area that a spill has occurred;

2) cover the spill with absorbent paper to prevent spreading
of radioisotopes;

3) clean up spill, using disposable gloves and tongs or with
; dressing forceps by careful placement of absorbent paper in
'

plastic bags. Dispose of clean-up materials in appropriate
radioactive vaste barrel;

4.

4) survey clean-up area and clothing with low-range GM survey
meter or by filter paper wipes and appropriate beta- or ;

gamma- counting; t

5) Vash hands after clean-up and report the incident to the fRadiation Safety Office.
[
1

B. Major spills - The research vorker is to: ;

1) notify all persons not involved in the spill to clear the area;
'

2) cover spill with absorbent paper, confine the movement of .

all personnel potentially contaminated to prevent the spread
and notify the Radiation Safety Office.

;

3) shield the spill but only if it can be done without further
; contamination or significantly increasing radiation exposure.

! 4) close the room and prevent personnel entry;-

i 5) remove contaminated clothing and save for evaluation by the
Radiation Safety Office, and;

6) thoroughly wash all areas of skin that were potentially or i
actually exposed to the radioisotope spill.

}
,

These procedures have been posted in all areas where isotopes are used
or stored. Contact personnel and telephone numbers are included with these
postings for after hours emergencies.

.

r
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XXIII. REFERENCES

Reports of the National Council on Radiation Protection and
Measurements:

NCRP Report No. 22 - Maximum Permissible Body Burdens and Maximum
Permissible Concentrations of Radionuclides in
Air and in Vater for Occupational Exposure. (1959)
(Formerly NBS Handbook 69).

NCRP Report No. 30 - Safe Handling of Radioactive Materials (1964).
(Formerly NbS Handbook No. 92).

NCRP Report No. 39 - Basic Radiation Protection Criteria (1971).

NCRP Report No. 48 - Radiation Protection for Medical and Allied Health

Personnel (1976).

NCRP Report No. 50 - Environmental Radiation Measurements (1976).

NCRP Report No. 53 - Review of NCRP Radiation Dose Limit for Embryo and
Fetus in Occupationally Exposed Women (1977).

NCRP Report No. 54 - Medical Radiation Exposure of Pregnant and Potentially
Pregnant Vomen (1977).

NCRP Report No. 55 - Protection of the Thyroid Gland in the Event
of Releases of Radiolodine (1977).

NCRP Report No. 57 - Instrumentation and Monitoring Methods for
Radiation Protection (1978).

NCRP Report No. 58 - A Handbook of Radioactivity Measurements
Procedures (1978).

The Jackson Laboratory will adhere to the rules and procedures outlined
in this application for renewal of license Number 18-02774-01. The
following changes may be made without prior notification to the NRC:

f

a. changes dictated by NRC rule changes,

b. changes in internal management forms.

c. changes in contractors for bioassay, vaste disposal services or for
servicing and calibrating personnel dosimeters, survey equipment and
counting instruments.

:

d. references to particular pieces of survey equipment, counting
instruments and calibration sources, when replaced by like or more effective,

I substitutes.

l

- - _ _
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APPLICATICN FOR LICENSURE TO USE RAOICACTIVE MATERIALS (TRAINING + EXPERIENCE)

(Completed fccm to be submitted to Radiation Safety Office /Radiati0n Safety Ccmmittee)

1. Name of Applicant Pesition
Date of

2. Proposed werk location application

3. Has the applicant been licer. sed previously for use of radioactive material?
If so, by what institution er agency?

4. Type of training Where trained Duration of Cn the Job Formal
training (circle Course

answer) (circle
answer )

a. Principles and practices
of radiation protection Yes No Yes No

b. Radioactivity measurement
standarci:stion and moni- Yes No Yes No
toring techniques and
instruments -

c. Mathematics and calcula-
tions basic to the use Yes No Yes No
and =easurement of
radioactivity

d. Biological effects of Yes No Yes No
radiation

5. Experience with Radiation. (Actual use of radioisotopes cc equivalent experience)

Isotope Maximum Amount Where Experience was Duration of Type of Study
Gained Expertence

Signature of Applicant Date

( ) Examination Scheduled for: Date Date passed

( ) Protocols submitted Date

( ) Committee Approval Date
RSO or Chairman

.

I

l
,

- . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _
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THE JACKSCN LASCRATCRY Date Issd:
Sp. Sadged

REGISTRATICN AND RADIATION BADCE RE;UEST FCRM

1. Full Name:
(last) (first) (mt:cle) (maicen;

.

Date of Birth: Social Security No.
\ mont ni ca yt year )

Sex: Male Female (Circle Cne) Date of Request:

2. ISCTCPES AND AMOUNTS: Please list the different isotopes that you will be working
witn, with respective a=ounta in millicuries , in any one month.

3. Superviscr/ Licensee witn whom you will work:

Building / Room Number: Ext . :

'
~

4. PREVIOUS EMPLOYMENT AT THE JACKSON LABORATCRY: Yes No (Circle Cne)

a. Department:

D. Dates of Employment: Free To

c. Type of radiation monitor worn (if any)

5. PREVIOUS EXPCSURE HISTORY OTHER THAN AT THE JACKSON LABORATCRY:

a. Have you been enrolled in a film badge program before? Yes No

b. Have calculations and/cr analysis been made of external radiation
received, and/or radioisotopes deposited in your body? Yes No

c. If the answer to either question above is "YES", please list the name
of the institution involved and the dates during which you were involved
in the badge program there, in the space below:

Institution where exposure receivea Dates (From-To')
(Name and complete address)

1.

2.

3.

6. RELEASE STATEMENT:

Under the provisions of Title 10 Code of Federal Regulations, Part 20.404, I
authorize the release of my radiation reccrds to the Jackson Laboratory, Radiation
Safety Office.

Signature:

1
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This section to be ccmpleted by the Jackson Latcratcry Radiation Safety

Office

1. Jackson Lateratory Training: Lecture Interview
,

~

(date) (date)

2. Instruction material supplied:

3 Personnel cosimetry assigned: Body 'drist Ring

4 Bioassays required: (type and frequency)

5. Medical examinations required and/or requested:

6. Comments on past occupational exposure and history:

7. Requests for past records (Name, address, and date) .

8. Signature of R.S.O. Interviewer: Date:

'

Termination Data: Badge #

1. Summary of radiation exposure during employment at The Jackson
Laboratory:

Comments:

Signature of R.S.O. Interviewer Date

.

2
1 ,

l
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|

Cutline ?rocedures involved in the u0e of tnis material:

,

Buiicing R oc.n ..
Material will te st red at !

I

Material will te used it

3 Is any of the rad'oactive material used a3 1 lacel for p ,tentially
bich3:3rdous ma:erial, toxic cnemicals, or car:inogenic/mutagonic material?

*
If yes, explain below:
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4 List facilities for nandling isotope. (Note: :ry smeles , using #3'
Whatsan filter paper and co unted in 1 liqui scintillation ;ounter, ancula
be taken to survey areas inc equipment for ricicactive contaminatt0n
resulting from werk using C-14 H-3 and S-35.

t

' 'Hood ( Appropriate warning signs ind lacels ( )
Shielding ( ) Waterproof Dacked abscreent material
Disposable gloves ( ) f:r Denen ind floce covering ( )
G.M. Survey Meter ( ) Monitoring Dadges , body , wrist ,

' Meenanical pipette ( ) finger ( )
Stainless steel sink ( ) Handling tongs ( ),

Liquid scintillation counter ( ) Air sampling equipment ( )
Shielded stcrage containers ( ) Glove box ( )

,

Other Special Facilities:

i 5. waste Disposal:
Low level liquid waste into sinks in Sid/Rm No.
Solid waste into waste container in Sid/Rm No.
Will there be other wastes generated (animals, insoluble liquids,
scintillation fluids, etc.)?
If yes, outline description and disposal method below:

.

6. The following list of persons who will use or be exposed to radiation
under this authorization, have been instructed by the Principal Investigator
in the radiation protection problems and appropriate precautions to minimize
exposure associated with the above isotope. Everyone using radioactive
isotopes must be listed and attend the Radiation Safety Seminar (presented
by the Radiation Safety Office) on an initial and annual refresher basis.

Principal user

Others

Signature below affirms that the applicant / sponsor has read and will comply
with the Rules and Mode of Function of the Jackson Laboratory Radiation
Safety Committee.

Signature of License Applicant: Date: ;

Signature of Sponsor: Date:
(if needed)

,

_ . _ . - . , - _ . . - .- ,



\.
/v

.

c..,........_:.,,-v .:: . .; q .4.

,:.q ,p. .. .; .e.,s...v. ..
. . ...i.. s.a .s .. ... __. .

,

C0=e.. a h
.

f

1

AP?F.CVAL3

Radia ion S3fety Office:': Dates*

Chai:~~.1n at 313, gag,g, gc=m t Dates

Coc=1 e. A,. oval by meeting ( ) 3311 [ j
- r r. ,

.

0

0

0

f
,

.

!

I

r



|

1

(]; g=* * 4. .

.

.

THE JACKSON LABORA TOR Y / u n.n n a. A LL900
RADIOlSOTOPE REQUISITION

04fr to

PROCURE FOR THE RADIATION SAFETY OFFICER
pt.cAs t poteker

| s"es I ePECIPicattomes tisotoes. Ponia, supptism, car, No e upset PalCE 8sesu oc asof waars IN twee spacs
''92.1Y.* '* _ _ _ _ _ _ _ _ ______ _ .___ . _ _ _ a

|
1 |

'

|

f Amt on Hand
__

Millicur es
_ __ _ . .. _ _ _ _. . _ . _ _ .- __ _ _ _ _ _ . _ _ .

2 i P. o

i

Amt. on ham Melficuries.
t

cwano] to. atouretro av
s .....

Cat u::nes no. Apenovio

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

&HI ?! =0 r.q,n se CAN A R s'-o wn o.e e s. pts g . r , ,,,,, ,,,

.

O



.. .- - - - - . _ - - - _- - - . . - _ _ . _ - - - _ - - _ . .- . _ . . - - . _ .-,
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ppendix Item 5 :

!
I

,I !

f

PROCEDURE FOR RECEIPT AND OPENING OF RADI0 ACTIVE MATERIALS S!!IPMENTS
,

I ~

!
!

! 1. All radioactive materials coming into the Jackson Laboratory vill be
i

j addressed to the Radiation Safety Office.
:

j 2. Upon receipt, a member of the Radiation Safety Office Staff vill be I
j responsible for opening the package and delivery to authorized user.

3. Procedures for opening of packages:

a. Use gloves to prevent contamination of hands.
1

b. Visually inspect package for signs of damage, noting unusual
conditions.(e.g. crushed, punctured, vet)

!

I Use survey meter to measure and record exposure rate at 1 meter andc.
| surface of package. If exposure rate > 10 mR/hr at 1 meter or 200 mR/hr at !

! surface, take appropriate precautions and notify Radiation Safety Officer. t

j d. Open outer pacuge(following manufacturers directions, if supplied) ;and remove packing clip.
!

i
i

! e. Open inner package and verify that contents agree with those on
i packing slip. Cospare requisition, packing slip and label on bottle.
i t

,

f. Check integrity of final source container, inspecting for breakage !3

j of seals or vials, loss of liquid, and discoloration of packaging material.
[t

! 4. Vipe external surface of final source container. Assay the wipe and !
!

record amount of removable contamination or negative results.
t

j 5. Monitor packing material and package for contamination before f
,

I discarding:
fi

| a. If contaminated, treat as radioactive vaste. i

) b. If not contaminated, obliterate radioactive labels before discarding ias normal trash.
;

l 6. Eacn package received must be logged into the Radioisotope Receipt Log. ;
j The following information is recorded in this log Date of

iReceipt / Isotope / Amount / Lot 9/ Vendor /PO $/ Licensee (PI)/ Exposure Rate, 1 Noter:
!

I and Surface /Vipe Results/ Comments / Checked in By.
!i

f
! :

:
,

| I

| ?

!a

! 6

i !
; i

i,
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Appendix Item 7
4

,

| o o -

,

. .

,

i

! RULES FOR HOT-LAB USERS .

, '

| .

i

j The Hot-Lab is available for storage of isotopes or contaminated f
j animal carcasses and for special procedures involving large amounts of ;

1 isotopes, potential or actual release of airborne radioisotope, etc. ;

i
The rules outlined below are intended to minimize exposure of t

i personnel using the Hot-Lab and to maximize the efficient use of the !

! facility. All users of the Hot-Lab for any purpose are required to !
!sign the Hot-Lab . Schedule posted on the board to the right of the
|

'
i

door. *

I
|

*
| :STORAGE
3

*

h

|
1. Use of the Hot-Lab for storage does not require prior

; approval. It is recommended that the RSO be contacted prior
to initial use for help with storage vessels, door key, etc.

i

|
Stored materials must be identified by owner, and isotope.

,

| 2. Wear lab gown, radiation badge at waist or chest _ level,
disposable gloves, and cover bench with spill protection -

paper when transfering radioisotope.
I

} 3. Use of the Hot-Lab freezer for carcass storage requires each

| bag to:
contain Joni carcasses (no paper, etc.)
be identified by who, when, isotope, how much isotope

,

4. When experiments are completed or when a radioisotope has
| outliveditsusefulness,donotfoyettodisposeof
! materials stored in the Hot-Lab. .

!

\ \
Y .

'

| EXPERIMENTAL USE

Use of the Hot-Lab for experimental purposes entails the
following: *

|
1. Prior to your utilization of the Hot-Lab facility, .all of~-

our protocols must have ' been approved by the Radiation,

a ety Committee; .

I 2. When working in the Hot-Lab, you must be wearing the -

following protective apparel, with your radiation ba~dge worn
at chest or waist level:

| disposable lab gown (provided in bottom drawer)
disposable shoe covers (provided 1i bott.om drawer)*'

disposable gloves (you provide)
| face mask (you provide)

-

1

[
3. When airborne radioactivity is ' anticipated, you must work in

|
-

|
1

-



.

~

'"'O O ?.
- -

.

hood and the air monitoring equipment must be used. See the i
J

RSO for instructions.

4. Upon completion of your work with radioisotopes, you must
monitor the Hot-Lab surfaces specified on the appended
" Hot-Lab and Personnel Monitoring Report" form by taking
envir6nmental wipes. In addition, depending on the'

radioisotope (iodine or tritium) and the amounts, you must ,

also monitor for radioactivity in your thyroid (iodine) or in
your urine (3-H). The form must be submitted immediately
after completion of counting to the RSO. Contact the RSO for
any additional help with these tasks.

i .,j

| S. Your signature affixed below indicates your acknowledgment
of, and compliance with, these regulations. .

.

'

Date: Name: ,,

.

t
1

m

4

.

j.
,

|

+
*

.

'

t
- 1

| .

| /
|
|

I

.

+

W

_ _ _ _ . . .
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HOT LAB AND PERSONNEL MONITORING DATA

Name: Date: Isotope: Amount:

Surface checks. Pre - (dpm) Post - (dpm)

Lead bricks
Hood apron

*

Floor
! Bench top

,

Shoe-

'*Sink i

Background
,

Air Samples .

Inside hood (29 1/ min) ,

outside hood (2 1/ min) ,

Filter blank }

Calculations: Airborne radioactivity h

Total time in Hot Lab.......................... hr f
Radioactivity on 2 liter / min pump filter....... dpa [

Hood exhaust load = 417~ X (dpa on large pump filter)
uCi=

'~

2.22 X 19*6 dpe/uci

uCi (from above calculation) il e
JuCi/ml/7 day perlod -=

1.337 X 19*11 al air /7 days
,

Calculations: Thyroid servey ',
\ uCi = dpm

1'Isotope standard
Phantom background dpa

,

Thryoid, pre-isotope usage dpa
Thyroid, post-isotope usage dpa

*

Estimate of isotope uptake I uCi 1.

Calculations: Urine survey

/ Urine reference sample (background) dpm
(correct for efficiency and quench)

. Post-procedure urine sample (1 al) dpa
,

- (correct for efficiency and quench) dpa

dpm/m1*X 19*3 a1 =Urinary excretion (uci/1) =

' 2.22 X 19*6 dpm -

.,
, ,

Large pump samples 1/417 of air flow; Hood vol.= 1.337 X If*11ml/7 <

'

days.

Received: date RSO
,

.



(v) M endix Item 8T. .

EMERGENC'l PRCCEDURES - RADICISOTCPE SPILLS

In the cwnt cf a scill inwlving radicactim mterials, the fc11cwing
prccedures are to be executed:

.

MITR SPIIl3 - The research wrker is to:

1. nctifv cther perscns in the area that a spill has occurred;
.

2. ccver the spill with absortent paper to provent spreadinJ cf
radicisctcpes;

3. clean up spill, using dispcsabio gloves and tengs er with dressin7
forceps by careful placment of abscrbent pap 2r in plastic bags.
Dispeco of clean-up materials in apprcpriate radioactiw mata barrol;

4. survey clean-up area and clothing with icw-range Gt surwy cuter er
by filter paper wipes and apprcpriate beta- ce gami- ccuntin;;

5. mnh hands after cican-up and report the incident to tro Radiation
Safety Offico.

M,L'CR SPIIl3 - 7to recearch wrker 13 tot

1. notify all perscns not involvtxl in tha spill to clear tto arca;

2. cover spill with abcorbent paper, confine tha mc'.tm2nt of all
perscnnel potentially contaninated to prevent tFo cpread and notify
tra Fadiation Safety Offico;

3. shield the spill tut cnly if it can be dcro withcut further
contanination er significantly increasing radiation exposuro;

4. cloco the rotan and prevent parconnel entr/;

5. rmrno ecntaminatal clothing an1 cavn for evaluation by the
ludiation Safety Of fico, anj;

6. theremhly mch all areas of skin that wro potentially or actua31y
exp2rni to the radioicotopa spill,

nmrcl attricm

I&cratory Suparvicor: Offico Ikru

padiation Safety Offico: Extension 265

After llours: P. Driscoll 288-5307
0. Applegata 288-5113 *
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pendix Item 9
, ,

PROCEDURES FOR RADIOISOTOPE STUDIES IN VIVO,

INITIATION OF RADICISOTOPE STUDIES IN VIVO.

|

Prior to the start of radioisotope studies in vivo, an
.

investigator must i'

! 1. Submit a protocol to the Radiation Safety Committee for
approval as required by the Nuclear Regulatory 1

' Commision. Replicate studies using a previously

| approved protocol need not be submitted again.
,,

2. Request cages and space in the radioisotopes animal
rooms through the Supervisor, Research Animal Care,'

; using form provided by the RSO.

;

CLOTHING i

All personnel working where isotope treated animals arei

i housed must wear a long sleeved gown, disposable gloves, and
their radiation badge. Clean gowns are kept in the " clean
materials corridor". Soiled gowns are placed in the " laundry

i bag" in the "used materials corridor" at the end of the work day.
] Under certain circumstances, the Radiation Safety Committee may

require shoe covers, caps and masks.
;

RESPONSIBILITIES FOR ANIMAL CARE

Research staff members or their assistants are required to

I change cages, feed and water animals, and dump soiled bedding
1 from cages during the initial phases of the study when the

largest amounts of isotope will be present in the cage and+

bedding.

] The Research Animal Care Service is responsible fort
'1

1. Cleaning the room and corridors, including cage racks,
. floors, lights, walls, sinks, etc., following schedules
' used in conventional animal rooms. The " clean materials

corridor" is cleaned by the same personnel who clean the
;

! main corridor using the same equipment. The "used
j materials corridor" is cleaned by the Animal Care
' Technician assigned to the RI area using equipment kept
; there.

! 2. Preparing disinfectants and providing other supplies,
i 1.e., gowns, disposable gloves, paper towels, absorbant
! paper, CO2 cylinder, forceps, forceps jars, etc., needed

in animal rooms.;

3. Transporting soiled materials to the elevator servicing ,

,

j 2

i

!

!
i

_ . . .._-.___.~,.__._,-_.__--..._.--.________.,_.._____,._.__.,_-.___.,___-_.m-. - .__ - _ _ . . _ - . , , _ _ _ - .
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the Wash Area.

4. Providing animal care when isotope treated animals are
housed in nondisposable cages.

.

ANIMAL CARE, PROCEDURES AND EQUIPMENT

'

Isotoce treated animals are to be housed in radioisotope animal
rooms. Animals can be taken to an investigator's laboratory in
order to inject radioisotopes or use specialized equipment. No
animals, used or unused, that were brought to the radioisotopes
animal room for isotope studies can be transferred to other
animals rooms without prior permission of the Radiation Safety
Committee and Laboratory Animal Medicine.

Details for maintaining isotope treated animals are outlined
below:

1. Isotope treated mice must be housed in disposable cages
with filter caps unless the Radiation Safety Committee
authorizes their housing in nondisposable caging
systems. No more than 4 adult mice (over 25 g body
weight) can be maintained per cage. Disposable cages
and their accessories are ordered through the
Supervisor, Research Animal Care.

2. Each cage must have a cage card that has a radiation
label and indicates the isotope used, amount per mouse,
date of administration and responsible individual's name
(no initials please).

3. Cage changing schedules will be individually designed
for each experiment by the Radiation Safety Committee.
However, cages, water bottles and bedding must be
changed at least once a week.

4. Handling animals in disposable cages.

a. Cover bench top with absorbant paper before opening
cages. Discard paper in burnable waste barrel in
RI-5 when animal work is done. Clean bench top,
forceps jar and forceps with Radiacwash,

b. Cages containing isotope contaminated bedding are
emptied into a bag using the dump station that is
located in the radioisotopes "used materials"
corridor. Operating instructions are located on the
front of the dump station.

c. Used disposable cages are rinsed with Radiacwash in

3
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the sink in the radioisotopes "used materials"
corridor, placed in bags and disposed of as directed
by the Radiation Safety Committee. Discosable cages
may not be washed and reused.

d. Water for the animals in disposable cages is-

provided by means of special plastic bottles with
force fitting stainless steel caps. Dirty bottles
and the caps are rinsed with Radiacwash in the sink
in the radioisotopes "used materials" corridor and
are placed in bottle cases. Do not mix regular

: glass bottles and these bottles in the same bottle
case.

e. Cage lids used with disposable cages remain in place
throughout the experiment or are changed using the
regular schedule whichever comes first. Dirty cage
lids are rinsed in Radiacwash in the sink in the
radioisotopes "used materials" corridor and are
stacked in cover trays.

f. Staff" members or their assistants are expected to
clean up bench tops, dump station, and vacuum or
damp mop the floor if bedding or animal food is

spilled.

5. In the case of long term studies (over 1 week) animals
may be transferred from disposable to nondisposable
cages after the majority of the isotope has been
excreted and levels in bedding are approaching
background. These cages are handled using routine
animal care procedures.

DISPOSAL OF CARCASSES OF ISOTOPE TREATED ANIMALS

Carcasses are double bagged and identified by Staff member,
isotope used, date, amount per mouse and placed in the freezer in
the Radioisotope . Suite.

MONITORING OF THE WORK AREA

Staff members or their assistants are expected to cover the
*

work bench with absorbant paper in order to minimize
contamination by radioisotope solutions or mouse urine, and to
clean up any spills, including bedding material. Environmental
monitoring of the work area shall be done as designated by the
Radiation Safety Committee. Results of wipe tests muut be
reported to the Radiation Safety Officer within 24 hours.

,

CHARGES
- ,

.

4

i
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Costs unique to radioisotope studies in-vivo will be charged
to research grants. When radioisotope treated animals are able
to be transferred to nondisposable cages, the usual box charges
will apply.

*

i

!
1

Replaces March 1981 1

Radiation Safety Committee I

Assictant Director, Research Animal Facility l

1

l

1

,

1

.

!

|

|

|

i

i

|

|

I
i

I

i
1

5
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Date:

TO: Supervisor Research Animal Care Service

FROM: Radiation Safety Committee (RSC)

SUBJ: Radioisotope Study in vivo

,

I .

The RSC has approved Dr. 's protocol for use,of
'

I
radioisotopes in vivo with at a dose of uCi per animal. ~

1. Number of disposable cages required: [
1

2. Animals are to be maintained in: )
a. Investigator' laboratory (max . of 48 hrs) j
b. Radioisotope Room j

. . _ . -
,

', . At the end of the experiment (if short term) orthe;firstweek, <

Dr. or a designated assistant ( ) will dispose of !
~

the' original boxes properly and the animals will be: -
.

|1. euthanized +

I
2. =sintcined in disposable boxes

3. transferred to regular cages 1

s .

Planned starting datet

SPECIAL INSTRUCTIONS'
1

-

.

I

-
..

' '

,/
Investigator / Assistant ' '

.

|

e

v

4

9

m

-



7 # !
' 4 l.. Y

:- 3 :!w^
/~. >. s

~

g oi ,'

, 2 D W 6 hlfl~ b M
'

-

|
i +

io
I 1

d_- ,I _/ ._. _. _ _ _ . __ { . -

. %
ox

N T e ,n a. '
'

i

,#f ~, c :3 nAGc.Y N 4 '7 ( i
!

i
e

I ,
; ge i

< >,

3C. -

N [\
- J p c o 5 j-

,

k- U $
"

i; o

i i o r pg a y y g,

kl 5 $s V
;, 6 ,N -

6* q 3| x=/ t.. 1- '

73 _,. 3;
' w J t

' -

d|v tm t
-

, -

\ . es 1p',

i'''
'- '

O I] ~\ D 'l r1 f2
-.-

-? /
~

'
-

: ) j l i Gj /.
\ lr, f =

+ i s ." % - P X _. . - s
ej-- -_a z w .W- .

S ,t !

n
GqS= ''

*h Y I $ $ * |

.

f
In

G|| !=./==/= t syf
--

s , =
| _/ .b

- $ I S s s * '-
_

4 Q * I A
--- g ; y n

f
g

9 o- a* ''
-

j x

* %* e, ~
, u iei

A+ r \.&/_ / '9
' "

s a .

!
~

, .t.~ _

{} /h \
,

D $ iU"

ts s i
.

a -i-

si
[. & b $' $ I

. .s. -
) T ; ~I _4 % < :3- , , s a mi4. b 9 i * $ $ E-* I ' D

/ d 3 c di
^

M
" (+| , n . oh '. i n,. ya eo co 0- ,

J'" * * ,

/x
. -i k

O z !%J Eg, E U* -, "

.o af \ / \ 12 e :
,~- -

a e e
3 :'i

" 8: 0 dg / .c_
~
s s,

N | +'
- - wy N \% M- N C

} \= >
4/ ?'t E le t;!t ' 0

3 .> 1- x: e u
| L N N*

12 -i u e
h S /

d
_ h D|a '

|". . a G[ o, '
t>

J .j .N \= w%
~

N
~

g
-

gq- no w_
- 11 ss seye s

II h b N
4 o

O
C % ' P'-

i i

, g, .-

1
S

pQ.; ! x1 0 -\ n-
s

g y .

t 6, : s _19- D Y _._

h it" O 's t ~ _ . -EE
9

I E
_

D+
~ $ .$-- ~

A T - '- "w 'F. - ,>, . -

u \L e8 /* -

x'./
.

to . _ s.a f t f,o n n 3
*)

|
-

f



.,

cam pas np
.

e

.

*
.

.

Os '
-,,

At
..

' S
g qt. x,4

--

}|~ |'~
* s' 8

'
or --

- n -
/ o

- na,

k 44
%

1 Unit i 12 C1 & C2 23 Pump House
2 Unit 2 13 D1 & D2 24 Councellor Cottage
3 Unit 3 14 VLL 25 Girls Dorm
4 Unit 4 15 Animal Health 26 Boys Dorm h
5 Unit 5 16 Trailer 27 Morrell Park Bldg
6 LCC 17 Summer Invest. 28 Annex Ti!E JACKSON LABORATORY
7 MGL 18 Sunsur Kitchen 29 Boiler Plant MAIN CAMPUS EUILDINGS
8- Snell Wing 19 Shop & Carage 10 Rad. Vaste Storage
9 A R.L 20 Incinerator
10 Boiler Rm. 21 Salt Shed
11 Chiller Bldg. 22 Shaving Storage

-. . -._



r - .

, ,

'u 1
-. ,- g,

' '' O V f, jg -

'l
:a a -

C C O O a 3 ,G a a J c_>;
e

I
. . .

., .-: .| !^<
. - .

- _ _ -
& |

t
,

!
t d, - |

,

_i ,, y -- ;, -- ;,
_

I. ,-

:1 4
I! '

'Il
.

e4 .

.

--

L
| | .

s t > '

{ u O O t 1]'.
I !u

o
! .

t i
1 1

n .,
! ,,

2
.

-rI
a

'
:

e
c< :---

"0 0 E3 a a g-,

[|
.

O
a
Y

] O *
i

'- tJ N' L _-.
, g

w i;

?
4 W
f 2

I O O O
--

* "

> u
& ke . "\-

E $ I-
~

! O C
y .,.>

i
6

2<
% *

,

<

Z \ E 1/ e.,

qu 2.

d W 2 Ruwr x ,4 43 t,,

2=ga 1
Tn gu ,

: us atu n

a gj f Y I J V I

iy -i 1 -

p- MGL - ;'s - _ Agt. ______..___.._a

h THE JACKSUN L\BORATORY
4 UNITS 1, 2 & 3 - M G L ARL-

2 _

:e BASEMENT FLOOR PLAN MAIN BUILDINGEt
scale 1/16"

/ V/. ~

date NOV. '82 drawn by P H D |s _

.


