_: .
Sy L CON
> S
roam NRC- 3131 US NUCLEAR REGULATORY COMMISSION 1 A ATIOMNFOR
1 (3-80 Ch or compleie 8s 8POTOP’ AT
1I0CFR 30
{
APPLICATION FOR BYPRODUCT MATERIAL LICENSE - LATONY
INDUSTRIAL 3 LAWY .U
See atrached instructions for details NOMENT YO e
Complered applications are hied i duphcate with the Dvision of Fue! Cycle and Materal Sa'ety L3 N
Office of Nuclear Materia! Satety and Safequards. U S Nuclear Regulatory Commission c RENEWR
Washington. DC 20555 or appiicatrons may be fiied in person ar the Commission’s office at |
1717 M Street. NW, Washington D C or 7915 Eastern Avenue Silver Spring, Marylend
¥120~-17594-01

2 APPLICANT'S NAME (institution firm_ person, etc)

J. G. Sylvester Associates

3. NAME AND TITLE OF PERSON TO BE CONTACTED
REGARDING THIS APPLICATION

Dennis Yeaton

617-878-9000

TELEPHONE NUMBER AREA CODE - NUMBER EXTENSION

TELEPHONE NUMBER AREA CODE - NUMBER EXTENSION

617-878-9000

4 APPLICANT'S MAILING ADDRESS (/nciude Zip Codel
{Address to which NRC correspondence notices bulleting, etc
mgc be pent )

900 Hingham Street

Rockiand, MA 02370

5 STREEY ADDRESS WHERE LICENSED MATERIAL \vILL JE USED
{Inciude Zip Code/

900 Hingham Street
Rockland, MA 02370

{IF MORE SPACE ISNEEDED FOR ANY IT

ITIONAL PROPERLY KEYED PAGES)

|6 INDIVIDUALI(S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
iSee items 16 and 17 for required training and experwnce of sach ndividua! named below)

FULL NAME

TITLE

vDennis C. Yeaton

PFrank L., Clifford Saf Officer

Asst. Rad. Safety Officer

.

7. RADIATION PROTECTION OFFICER

Frank L. Clifford

Attach 8 resume of person’s training and experience 8s outlined n [tems
16 and 17 and describe his responsibilities under [tem 15

| Submitted 10-10-79

8. LICENSED MATERIAL

L ELEMENT CHEMICAL NAME OF MANUFACTURER | MA
| AND AND/OR AND MILLICURIES AND/OR SEALED
~ MASS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI
E $our _w__ VITY PER SOURCE WHICH WILL
- - WIum AT ANY ONE TIME
NO. A [ i g v ; o
" See Supplement Datc éa
- . e — =
i/ G
2) ’ Iy
- 4
3 Gi: -
(4) Rciig i vom lgyflidb/f

1 | See Supplement

(2

8508
- PDR 098}05 850520

PDR

(4)

FORM NAC 313 1 {380)
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224DN



® STORAGE OF SEALED SOURCES

b | CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMBE R
~ | SOURCE WiLL BE STORED OR USED
€
NO. - o 3 c
gl
_N/A - =
]
&Y
(4
10 RADIATION DETECTION INSTRUMENTS
TYPE MANUFACTURER'S MODEL NUMBE R RADIATION SENSITIVITY
¢ oF NAME NUMBER AVAILABLE DETECTED RANGE
N INSTRUMENT (aipha bets. [multiroentgens/Mour
~'° gamma._ neutron) or counts/minute)
§ A e c ] E F
m )
___Survey Mytex Victoreen| 492 4 Gamma -
@ Count
Rate Myter | Victoreen| 495 1 0-500,000 CPM |
(3 |Scintillatian
ngncmr_._rzane.u.nh_r_klu i Alpba CPM._
| lGamma Alarm | Victoreen | 808 D 1 Gamma __ [0-100 MR/HR |
11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10
e CALIBRATED BY SERVICE COMPANY Clb. CALIBRATED BY APPLICANT
NAME ADDRESS, AND FREQUENCY Artach a separate sheet describing method frequency end standards
used for calibrating instruments
See Supplement - -
12. PERSONNEL MONITORING DEVICES
{Check and/or um:lsu & appropriate.) (Service Company) IICNAM: FREQUENCY
B
(1) FILM BADGE R. §. Landauer, JR & Co. 2 MONTHLY
Glenwood, Illinois 60425
0(2) THERMOLUMINESCENCE O QUARTERLY
DOSIMETER (TLD)
J(3) OVYHER (Specity) ) OTHER (Specity)

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch(es) and description (s).
B o LABORATORY FACILITIES PLANT FACILITIES FUME HOODS (/nclude filtration, if any) ETC
(B b STORAGE FACILITIES, CONTAINERS, SPECIAL SHIELDING (fixed and/or temporary), ETC
R ¢ REMOTE HANDLING TOOLS OR EQUIPMENT, ETC
B o RESPIRATORY PROTECTIVE EQUIPMENT, ETC
14. WASTE DISPOSAL

a NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

. Interex, J Strathmore Road, Natick, MA 01760

b IF COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL
BE USED FOR DISPOSING OF IADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. IF
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER SO STATE.

FORM NRC-313 1 (3.80)



INFORMATION REQUIRED FOR ITEMS 15 16 AND 17

15.

16.

17

Describe in detail the information required for Items 15, 16 and 17. Begin each iterm on a
separate page and key to the application as follows

RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control measures, bioassay procedures (i needed/, day-to-day general safety instruction to be followed,
etc. If the application is for sealed source’s also submit leak testing procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit

FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
Items 6 and 7. Describe individual's formal training in the following areas where applicable. Include
the name of person or institution providing the training, duration of training, when training was
received, etc.

¢. Principles and practices of radiation protection.

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

c. Mathematics end calculations basic to the use and measurement of
radioactivity.
d. Biological effects of radiatior.
EXPERIENCE. Artach a resume for each individual named in ltems 6 and 7. Describe individual's
work experien~e with radiatior including where experience was obtained. Work experience or on-

the-job; training should be commensurate with the proposed use. Include list of radioisotopes and
maximum activity of each used.

18. CERTIFICATE
(This item must be completed by applicant)

m.ﬂmwmmw-mwm.ndmnmmdmwmmm:,
certify thet this epplication is prepared in conformity with Title 10, Code of Foders! Regulations,
Mm,mmmwommmm,hmwmumwm-,htm
and correct to the best of owr knowledge and belief,

WARNING ~18 US.C., Section 1001, Act of June 25, 1948, 62 Stat. 749 makes it & eriminal offence to meke & willully false statement o+
m'bauowaprmumdwnUMdM.nnny matier within its jurisdiction,

(2) LICENSE FEE ENCLOSED $110

o LICENSE FEE REQUIRED b. CERTIFYING OFFICIAL (Signature)
(See Section 170.31, 10 CFR 170) .
[ NAME (Type or plint)
aton
(1) LICENSE FEE CATEGORY 3,1, e
¢ DATE

July 16, 1982

FOAM NRC-313 | (3.80) ;?1 .‘;‘;
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WO Sj‘. J. G. Sylvester Associates, incorporated
. Mctallurgical and Welding Consultants
Matenals Testing
900 Hingham Street. +  Post Office Box H  + Rockland. Massachusetts 02370-0607 + Telephone 617-878-9000

Supplement to NRC-313 1

Item: 8
Element Chemical Name of Maximum Millicuries
and and/or Manufacturer to be possessed
Mass No. Physical Form at one time
A B c D
A/Atomic Nos. A/Any-Irradiated A/Not A/Not to exceed 5
3-83 Specimens Applicable Millicuries per
Inclusive Nuclide. Total Milli-
B/Chronium-51 B/Any B/ NA curies 100.
C/Magnesium-54 C/Any C/ NA B/10 Millicuries
D/Iron-55 D/Any D/ NA C/10 Millicuries
E/Iron-59 E/Any E/ NA D/10 Millicuries
F/Nickle-63 F/Any F/ NA E/10 Millicuries
G/Cobalt-58 G/Any G/ NA F/10 Millicuries
H/Cobalt-60 H/Any H/ NA G/10 Millicuries

H/100 Millicuries

E. Authorized use (A through H):

Preperation and analysis of reactor components subjected to
irradiation and/or radioactive contamination.

Item: ié(a)

F. L. Clifford
Box 452
Niantic, LT 06357

Nuclear Instrument Co.
65 Grove Street
Rockland, MA 02370

Quality Testing For Industry
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N e
J. G. SYLVESTER ASSOCIATES IN&EZ—

METALLURGICAL AND WELDING CONSBULTANTS

MATERIALS TESTING — METALLURGICAL LABORATORIES
INDUSTRIAL RADIOGRAPHY

FIELD INSPECTION
OFFICES AND LASORATORIES AT, NDE TELEPHONE

P00 MINGHAM SYREET 01 5:070-0006
POST OFFICE BOX W
MOCKLAND, MASS 02370 TWX 710.346-1783

RADIATION PROTECTION PROGRAM

General

The radiation protection program at J. G. Sylvester Associates, Inc. for
the specific use of open tource byproduct material for metallurgical, failure
analysis, and non-destructive examination shall consist of four discrete
sections.

Section I shall erbodv responsibility for control of byproduct material and
personnel qualifications of the individuals charged with this control.

Section Il shall consist of a course in Health Physics as related to our
specific work requirements; and in direct compliance with Title 10, Chapter 1,
Code of Federal Regulations; NRC, Parts 19, 20, 30, and 31.

Section III will consist of a detailed policy statement regarding all work
performed in our Hot Lab, mandatory requirements for Hot Lab personnel, and
emergency decontamination procedures, as well as a description of permanent Hot
Lab facilities, Section III will also be explained and read by all personnel
taking the Health Physics course.

Section IV will consist of our routine policy for Hot Lab inspection, air
sampling, swipe testing and hnod exhaust monitoring.

Section |

1. The following persons are directly responsible for overall

radiation protection in the use of byproduct material by J. G.
Sylvester Associates, Inc.

(1) Dennis C. Yeaton, General Manager and Assistant Radiation
Safety Officer.

(2) Frank Clifford, Radfation Safety Officer.

Mr. Yeaton {s the General Marager of the corporation and shall
be responsible for the overall operation of the radiation protection
program,
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Mr. Frank Clifford has been retained to act as Radiation Safety
Officer for hot laboratory operations. All hot lab operations
will be conducted under the direct control and SURVE ILLANCE of
Mr. Clifford with the following exceptions:

(a) Materials may be received, surveyed and stored in our
Hot Lab by the following persons.

Dennis ¢, Yeaton

It shall be required, however, that these materials remain packaged
and unopened until Mr. Clifford is physically on the premises, who
can then supervise and control the opening, surveying and handling
of these materials.

(b) After these materials have been packaged for shipment and
properly surveyed by Mr. Clifford, they may be stored or
shipped by Mr. Yeaton.

2. Authority to issue or change operating procedures involving safety and
disposition of radioactive material is vested :
Radiation Safety Officer.

Qualifications of Radiation Safet! Personne)

Assistant Radiation Safetz Officer

Mr. Yeaton has over nine years experience as an industrial radiographer
with J. G. Sylvester Associates, Inc. and he is presently General Manager of
the corporation. He has also studied and been given radiation safety training
pertinent to industrial radiography in excess of 120 hours. He has also studied
and been given 40 hours of intensely specialized training in handling open
source materials, radioactive waste disposition, health physics control
procedures in a radiological environment, and mathematical calculations basic to
the use and measurement of radicactivity.
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Section II ’ ;i Page l.of 8

Health ice Course for

The traioing required for the persconel who work {a tha Hot Lab shall
consist of firet, satisfactory completion of the health physice course for
radiographers which ie part of USNRC Materials License No. 20-00302-02
(included as ettachment #1 of this document) and second, the satisfactory
completion of the followving training course:

5. Co.nltnt_tu Control

8. Surface contamination

b. Alrborn contamination

€. Protective clothing.

d. Prisking

¢. Swvipe tests and Seasurement .

f. Alrbora sampling and measurement.
8. Removal of contasination.

h. Control of spills.

i. Waste disposal.

IT  Laboratory Oparational and Emergency Procedures

a&. Work permits.

b. Alr fileration.

€. Alarms and instrumentation

d. [Emergeacy {ostructions.
Section III

Health Physics Regulations

The hot lad will be coosidered “"hot" whenever any open byproduct matarial
ie 1o the lab. Once byproduct material has been opened, the lab shall be con-

sidered hot until the following Surveys and operations are completed and audited
by the Radistion Sa’ety Officer.

1. All open byproduct material Fesealed in plastic containers or drums.

2. All bot lab surfaces are cleansd gnd *vipe surveys indicate mo contamination
levals 1a & _ees of .01 -cxllwa,

3. Wo areas exist which 1f any tedividual were contisuously present io the ares,
could result 1a his receiviag & dose in excess of 2 millirems {a any one hour

&. Bood exhaust filters, both particulate and charcoal, are mcaitored individe-
ally and when o Survey isdicated a level of radistion greater than 100 cpm
above background the filters will be replaced,

When the lub 1s hot, the folloving regulations shall be 1a foree to preveat
exposury eor Contanication of hot lab workers, the geseral Public and che euviroe-

1. Thers will e 0 mouth operatioms, specifically mo mouth pipete ' eating
Swoking, driakiag or cheving gwm or candy, o .

2. Perscnns! wil) change street clothing, a¢ required by work permic before emtov~
ing *ho bot lab.
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Personnel monitoring devices may be worn under coveralls, except for wrist
badges and finger rings which vill be covered by gloves when epecified by
the work permit.

Before .atcttng'thc hot lab, the exhaust blover for the hooded areas will be
placad on high speed.

No less than two individuale vill be permitted to work in the hot lab or one
individual may work in the hot lab prov“?d an intercom is monitored and
there are at least two individuals on the premises.

Anyone who has an open wound of any kind wus: check wvith the Radiation Safety
Officer to determine vhether any special precautions are necessary,

A rediation work permit must be obtained from the Radiation Safety Officer,
before access to the hot lab 1s granted. .

Aoy injury in the hot lab Wust be reported at once to the Radiation Safety
Officer. 1If the injury 1s of minor neture, work will be allowed to cont inue

&t the descretion of (he Radiation Safety Officer, however should 1t be ser-
ious in nature, written approval from the corporate physician must be obtained
prior to returning to work. 1In the event of a serious injury, the co-worker
vill aid the injured to the access room and immediately summon assistance via
the intercom, describing the nature and the extent of the fojury. In such a
Case normal decontamination pProcedures may be abandoned, the 1ife of the {njured
will take priority; however a co-worker msy {ostitute decontamination procedurcs
vhile aweiting the asbulance. After the injured has been removed, the co-worker
shall monitor all equipemnt, floors, benches, himself as well as the access
area for contamination. He will then report to the Radiation Safety Office and
write a detailed Summary of the focident. BNo further work will be permitted

in .he hot lab until the Cause of the accident is determined and eliminated.

Upon leaving the hot lab all personnel shall monitor themsslves; hands, fore-
arms, body and fest. All protective clothing shall be removed and put into hot
vaste drume. If after ramoving protective clothing, rontemination is still
present, the counteminated areas vill be washad aod ecrubbed until the contam-
ination is removed.

Upon leaving the access ares, all personnel will remonitor themselvus as &
double check peying particular &ttention to hands and feet.

When personnsl have assured themselves that they are "eold", they will close

and secure hot lab door. They will also returs the hood axhaust Slower to
normel spead.

All monitors, alers Systems, and the exhaust blower shall be left on 24 bours
Per day, while cell 13 hot (open by-products 1a 1ab).

All iiquid hot waste shall be poured tate 1 $allon plastic bottles filled vith
"floor dry” or some other absorbent 1f approved by the Radiation Safuty Officer.
When these bottles are filled (the abecrbent Saterial is ssturated) they will
be caped off with their tvist tight plastic top and placed

ol 1
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individually fneide & 3 wil. thick plastic bag wvhose top will then be
Sacured. At this point they may be placed inco the hot waste drus.

All hot waste drume wust be l1ioed with o 6 mil. thick plastic bag.

Whan & hot waste drus is full the lismer will be sealed with wire and
before the cover s locked on, the barrel Wust be svipe tested over its
entire surface to check for resovable contamination. Pollowing thie, o
SUTVey meter must be placed 1in contact with the sides and top of the barrel
to check cthat 1t i no more than 2 mr/hr at these contact poiats. Should
the level be in excess of 2 mr/br the drum must be stored 1in & locked and
posted storage area.

A yellow tag, indicating the isotope (8), amounts and date 1s then taped to the
barrel top.

The barrel B&Y nov be removed from the hot 14" to the storsage area for pickup
by Iaterex Corporation or other ERC licensed disposal services.

All hot lab personnel shall have their file bedges read sonthly,

A Dosimeter by shall aleo be maintained in which a1l bot lab personnel shall
record their dosimeter reading st the end of each work day. Dosimeters shall

All bot lab personnel are required to undergo physical examinstions admiais:ered
by the corporate physician onee & year.

The corporate physician aay instiguce any additional tests and bio-ussay proce-
dures thet he deens Becesnary and appropriata. s

An air qualicy Sampling log shall be Saintained by the Radiation Safety Officer,
8 which records of routine hood exhaust filter changes, and air qualicy parc-
culate filter 8%says vill be recorded &8 specified in Section Iv.

Radiation work Permits must be turned iato the Radiation Safe Officer famed-
iataly wpon complation of each Snalysis. Sample A2 "luhtu:’ Work Permic” '

e eivi and Shippi
- hage aiaing
A. h-uuuttubych carrier cuhuu..mh.. vill be faspocted
earr i, Tt ieable, but me later than three meod wpos arrival frem

ler, Specifically the Radiation Safery Officer, or deet te,
1 monito~ all ‘¢the surfaces of the package for leakage, uthl:::o. tho
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If there should ba removable contamination in excess of .0] microcuries
(22,000 dpm) per 100 ca?; or {f the radiation levels are found on the
external surface of the package in excess of 200 mr/br or at three feet
from the éxternal surfaces of the package in excess of 10 ur/hr, the
Radistion Safety Officer shall immediately notify the final delivery
carrier and by telephone, telegram or mailgram notifying the Nuclear
Regulatory Commission Inspection and Enforcement Regional Office at 215-
337-1150, daytime, oights and holidays,address:

Region I '
USNRC Office of Inspection and Enforcement
631 Park Avenue

King of Prussia, Pa. 19406

Once these initial surveys are made and logged in, the packageimay be
brought into the hot lab where one individual will carefully remove the
packed radiocactive material, wvhile & second individual will monitor both
the radiocactive material as well as the shipping containete for contamin-
ation. This procedure will be observed by the Radiation Safety Officer to
insure complience wich Health Physice Regulatinne. Any contaminated pack-~
iog material will be disposed of as radioactive waste.

In preparing radiocactive materiel for shipment, it will be package in
accordance with current D-0O-T regulations. The shipping containe: will

be sealed and monitored to insure there i{» no n’onblo contamination 1o
excess of .01 microcuries (22,000dpm) per 100 Ou® or external radiation
levels in excess of 200 ar/hr at contact and 10 mr ar at a distanze of 3
feet from any external surface. Required D-O-T labels will be affixed to
®ach side of the shipplog containers indicating the isotope, number of
curies and transvort index. Only after this fnformation 1s recorded in the
Waterial inventory log may the saterial be shippad.
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SADIATION WORK PERNIT

A. Required Information:

Parson (8) to Vhem lssued:
Date: .

J.G.8. Job Bumber:

Expected Duration of Analysis: .

Approximste Level of Radiocactivity te be Handled:

Expected Isotope (8) to be Haudled:

Special Safety Precautions P

Type of Analysis Requested:

Special Equipment Heeded if any:

Radiation Safety Officer

Assietant Radiation Safety Officer

B Operational Check List

1. Personsal Monitoring Devices Worn:

2. Parsonnel Protective Clothiag Wora:
3. Bood Exheust em Migh:
&, Alr Sampling Devices Punctioning:
5. Survey amd Nouitoring Instrwmests Pumctioniag: .

6. Dosimeters Logged in and Reset:
7.
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BI-PRODUCT MATERIAL DaVENTORY LoG

A. Current Material 1o Bouss
-2t Taterial is Bouss
1. Asount (8):

2. 1Isotope (8):

3. Date:

4. Client Corporation(s):

5. J.C.8. Job Mumber:

6. Status: check one incoming ia process outgoing

7. Status: check one incoming in procass outgoing
B. Iocoming By-product Material

1. Date: J.C.5. Job Number

2. Time of Arrival:

3. Name of Pinsl Carrier end Telephone Mo. 4

4. Incoming Radistion Survey: below 200 mr/hr covtact level
below 10mr/hr at 3 feet level
below .01 uC1/100 cm?

Time of survey

Remarks:

-

Radiation moty Officer

©. Outgoing By-product Matertsl

1. Date: " Time: J.G.8. Job Bumber
2. Destisatien: | .
3. Pick-up Carrier:

& BExit and Packiag llt’.tl-l




; - . _hvut':. "4 H .
- Date -17=
Sumple Yora A-) (concimued) i r—

Page
‘ g
.. g
D. Radicactive Vaste ? >
1. Amoust: : A o t ",ﬁ.
2. Date of Pick-up: .
3. lsotope(s): 2 !
4. J.C.8, Job Mo.:
3. WVeighe: Fie
'6. Client Corporation:
7. D.0.T. Clase 7 Lavel III Labels Affixed:
8. "Radicactive” Stenciled en properly:
9. Barrel Fonitored and Radiatios Level &t contact below 2 mr/hr:
10. No removable contemination om surface:
11. Liner and locking ﬂlll.t sacured :
12. Meme of WRC Licensed Disposal ferviee
(If different than Iaterex Corporation)
13. License on Pile:

o
' 'dn. . LM‘

M
4l Me
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AIR QUALITY SAMPLING LOC

Date Time - Background cpu
Bote: .htm-mcp-u‘c-

Particulate Pilter 1 (datly) Cross cpm Net cpm

Particulate Pilter 42 (daily) Cross cpm Net cpm

Roof Final Hood Exhaust
Particulate Filter (veekly) Cross cpm Net cpm
M

Interior Charcoal Exhaust ‘
Filter Z\nokly) Cross cpm Net cpm

Interior High tfﬂetnc! '
Exhaust Filter (veekly) Gross cpm et cpm

Ioterior Mood Exbaust Total Pilters last changed on date:

Radiat mﬂoty Officer
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Section I11-3 _ :
: Bxposure of Isdividusle fn Restricted Arees
1. Maxisum hnuotb;o Dose par ﬂ-ﬂ! Quarter

Condition of Exposure ems/Quarter
Whole Body . 1,250
Sead and Trumk ! 1,2%
Active blood forming organs 1,250
Lens of eye ~ 1,2%
Govads 1,25%
Bands s&nd Porearms: feet; ankies 18,750
Skin of whole body 7,500

Bote: Aoy dose in axcess of the above limits shall be convidered
unacceptasle and indicative of poor health physics hrgiene
and neglect in using proper shielding.

- Special mutg‘ Conditions

8. An isdividual may be allowved te receive a dose to the wtole body
§reater than the above table provided:

(1) During sny culende~ .m the vhole body dose shall mot exceed
3000 mrems.

(2) The whole body dose, when added to the accumulated eccupational

‘ouulhlbhbdylhn-zmul. 5 (m-18) Rams where ¥ »
individuale age at last birthday.

(3) The sccumulated gccupational whole body dose st2ll be caleulated on
form NRC-4. ¢

(1) hnhot.umuquelulmlumtvd from Leth the
Indiaticn Safety Officer, President of the corpotation, amd Corporate
Maysicien . .

doae

Woce: hmch‘dmw nﬁuhh“ﬁ“dnm ©
umu.a-pux.!ma. Paragraph 20.102.

e L2

c”
- ’
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Sectioa III-3 e
Mrtgun of permanently established Bot Lab and Access Ares

k. J. 6. Mylvester Associates, 1s located st 900 Eingham St., i Rockland,

Massachusetts. The firs leaves Spproximately three acres of land upon
which & one story comoination concrete and concrets block building stands.
This building s centrally located and has Spproximately 7500 square fee ¢
of floor space of which approximately 200 square feet is built and shielded
for the use of radiocactive by-product open source material.

The radiocactive by-product open source material area described on Sketch 1
as the "Hot Lab" shall be considered a high radiation area, it's adjacent
“Access Boom" shall be considered a Radiation ares.

The hot lab has & concrete floor poured directly on the esarch beneath, and
all the walls are 12" thick #0lid conciate block whish stand 12 foot high.
The roof is of cooventional wod and tar construction. No access is possible
to the roof sxzcept by use of an outside ladder. The dror to the hot lab is
constructed of 1 1/2" standard solid steal. "

The door 1s equipped with & coded siwplex locking mechanism on the outside to
Prevent unauthorized eatrance. The bot lab 1s equipped with a ventilation
exhsust system described as follows: A two speed high volume exhaust blowver
is mounted on the mof, from this blower s 12" duct runs perpendicularly iato
the hot 1ab. At 90° from this 12" master duct, tweaty-one feet of 12 imeh
duct are laid across the bot lab iaterior ceiling in an "L" shape. From this
horizontul ducting six 6" 90° feeder ducte are located at equal distances to
provide wmniform suctios throughout the hooded enclosures. Before the horizon-
tal ducting meets the mester duct & 24" x 24" filter-box assambly is located:
shich coataics charcoal, high eofficiency and peropex particulate filters to
SSsurs cumplete removal of aay possible contaminstes.

The bot labd 4o oquipped with a victorees Model 808D msonitor alarm. The alamm
bousing 1s mourted om the exterior access wall, wvhile the prode assembly 1is

mh-chuuuodchuhuury;

wmmucmwunummmsmmu-m. both aa
-ltbh-lmmumtﬂ”ddtmu
sctivitated. In sddiction, zbove the Medal 808D 19 o Pisher "Lab-Lara” hood
-hnc.umdmouuth.cfbu-lmodvuuldmupno
Waich are accusted 1f the bood axhamst velscity drops more thas 102 of it's

Tl : ~alie

—— T
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Both laboratory benches are designed (vee sketch f1) with eliding plaxiglase
panels 48" x 48" so that both sase of sccess to equipment and wmaximua shielding
and contaimment is afforded. The benches are all sealed and painted with acry-
lic coaticgs to aid im decontamination procedures.

Yor shielding purposes twanty-five, 8" x 4™ x 2" lead bricks are available as
well as 200, 8" x 4" x 2" solid high density concrete bricks which can =
arranged in any configuratiom necessary to provide maxisum shielding capabil- ,
ity. Puthermore, two 12" high, 9" diameter, 1/2" thick lead pige are also
available for Storage purposes.

Four sets of 24" 8rip tongs are provided for close-in handling of small objects,
vhile for waterials of greater size a five foot master remote hatdling tool 1is
present, along with six assorted interchangeable javs capable of lifting up to
eighty pounds or handling a 10 ml. beaker adroitly.

Section IV

hctlu:!, !gulmnt and Envirooment Inspections

1.

Hot lab inspections will be conducted by the Radiation Safety Cli!{:er upon
completion of every analysis. The inspecticn will consist of an urea survey
and svipe survey. Aoy contaminsted surfaces vill then be decontaminated if
possible. If it 1s not possible or practicable the contaminated surface shall
“e considered radicactive and permanently marked with o yellow circular tag or

disposed in accordance with these procedures.

During hot lab major work operation, air sampling will be performed in the labd
and at the discharge of the hood exhaust filter assemb._y for radioactivity.
Major work operations are considered to be opening sealed containers, machiniag,
saving, cleaning and any decontamination procedures. This will be accomplished
using & low volume air sampler which draws air through a filter paper. The -
filter paper shall be counted &8 1if it was & svipe test. Meximm permnissibie
consentrations shall be based oa 10 CFx 20.103. The resulte of these test

will be recorded ia an air qualicy sampling log maintained {a and by the -
ation Safety Officer. )

Pariodically, hood exhaust filters, both particalate and charcoal will be moni-
tored individually and whes a survey indicates any level of radiation greater
than 100 cpm, the filters will be replaced. m-umm-uxumu“
radicactive waste and disposed accordiagly. 1If withis & twalve month period 0
%0 rvadicactivity is detected, all filtere will be changed end replaced with

fresh ones. hmhnuuthoulunnvulhuuunu radicactive -
Weste and disposed of as radicective Waste. A recorded emtry of such & change _
uuh-«-u-um-uuu-mmuy-qxu.ug. 'y
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RADIATION SAFETY TRAINING PROGRAX
Subject Assirtant Recurrent

Rad lographar Radiographer Training

I. Introduction

A. "lIatroduction™ Pila Strips - ; 1/2 hr. 0

B. Ceneral Principles of Penetrating 1/4 hr. 1/4 b,
Radiation .

C. Ralationship of Penetrating, Radiation, 1/4 hr. 0

. Radiography and Radiometry '

D. Arsas of Application 1/2 hr, 0

5. Principles and Characteristice of Xray and

Gamna Radiastion

o O oo

A. "Origin of Penetrating Radistion"™ Film 1/2 hr. 0 0
Sctrip

B. Nature of Penetrating Ra‘fation (all 1 kr. 1 hr. 1/4 br,
types briefly, Xrey and Camma detailed)

1. Particles

2. Wave properties -
3. Hectromagnetic waves

4. BRlectrical theory of matter

5. Pundamentsls of radiation physics

6. Sources of rediation:

a. Electroaic
b. lsotope

€. 1Iateraction batween penetrating radiation 2 hr. 1he, 1/2 wr,
and matter. '

1. "Radiation Charscteristice and Izteractions
with Matter™ Fila Scrip

2. Absorptica g

3. Scatter

4. Pair production

3. Photoslectric effect

6. Other secondary emiseion

D. Radiography 1/4 ar, BR.R S "

1. Imaging by fils
2. Imagiag by fluorescent materiale
3. Isagiag by electroanic davices



Attachment 1 (con. wed) 25

Assistant

Subject Radicgrapher

III. Radiation Sources

A. Rlectronic Sources

1. "Xray RBquipment and Ceneratiom of Irays”
Fils Strip
2. Xray sources:

b.

Genasrators and tubes as an
integrated system

Flactron sources:

Cold cathode

Hot cathode

Ream focusing

Fiald emiasion

Other

Targets:

Material

Configuration

Heat dissipation

Equipment design consideration
Generating wave shape

¥indow design

Duzy cycle

- R. output

Tube shielding

" B. Isotopic Sources

1.
2.

b B
4.
3.

"Camma Ray Sources and Equipment” Pils
Strip
Cammaa

s. Types

b. Spectra

€. Activity including self-absorption
d. Bandling _—

| 17
Brelmstralung
Seutrom

Practical demonstration of 2quipment

V. Daits of Madtation

A. Radiation dose OODX)

1.
2.

Placussion of cumulative uffect
Dlscussion of wmaits of E SRR SN

2 br.

4 br,

1 ke,

Revisioa 11
Dats 1751779

Recurreat
had fographer Trainieg

1 br. ikr,
1 e, 1/2 br.
4

1/2 w. 4w,
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Assietant Recurrent

Subject A raph Radlographer Iraining
B. BRadiation Activity (curies) 1 hr. 2 e, /4 hr.

1. Discussion end contrast of energy and activity
2. Units of msasurement

C.  Measurement of MREM and curies 2 Ar. 1 hr, 1/2 br.

1. Show Film Strip #5,"Radiation Safety”
2. Discussion of principles of operation
of asurvay meters ‘

&. Demonstrate operation os survey meter

®. Discuss the units of radiation (MR)
weasured

c. Calibration procedures

d. Limitations of survey meters

3. Discyssion of use of film badges 1/2 br. 1/4 br, 1/4 hbr.

a. BHov to wear
b. When to replace
c. Units measured

4. Discussicn of dosimeters and 11/2 hr. ' 3/4 br. 1/4 hr.
pocket chambers

a. Priaciple of eperation

b. Where to wear

c. How to read

d. Uuits of iaformatios (MR)
. When te recharge

f. Required records

8- Note, when off scale, fila badge to be unlopd

-

5. Discussion of sccidental exposure llb hr, 1/4 hr. 1/4 wr.
to fils badge or dosimeter whila mot : !
sctually exposing iadividual :

&. Required writteas nptt

b w | 1/2 br. /4 b, 14 b,

A. mmammmum
from the wun

B. Ower exposure of nu.u- ts the huvuul
1. Rffects

8. B tsmediste seniatises
b. Genetic renifi artane
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Attachaent f1 (c  .inced) i’ v Date__ 12-17-79
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Assistant ' Recurrent
Subject Radiographer Radiographer Training

¢. Radiation burne, internal & ex:armal
d. Unknowe efifects - discussion
e. Discuseion of cumu:lative sffects

C. Protection from radistion (time, 3 hr. 3 br. 1 1/4 hr.
distance, shielding)

1. Distance

&. Discuss ioverse square lawv and do problems
2. Time

&. Discussion and work out formulas
3. Shielding

a. Density characteristics of materiasl

b. Balf value layer of materials

€. HNatural barriers such as earth,
buildings, water

d. Ceometric principles

e. Radiation 1s emitted im all
directions ~ d’acussion

f. Collimators - discussion

4. Discussion of combination of methods with examples
and opan class discussion and solving problems

VI. Radistion Surveys 2 hr, 1 b, /2 hr.

A. meuou.o!hnum!mm
B. When surveys are required

1. BEaterisg weult *
2. Beceiviag source containers and projectors
3. During each exposure : |

[N mu-mcm

3. dMter locking wp source
6. Jore and after transit

7. Records required

2155
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Attachment #1 (continued) Page

Assistant Recurrent
Subject ‘ Radfographer Radiographer Traioing
C. Leak test surveys 11/2 hr, 1 hr, 1/2 hr,

1. Use of squipment
2. Bow to perform

3. Required frequency
4. Raquired records

VII. Reviewv, Discuss and Study Pederal
Ragulacions 10 CFR Parts 19, 20 and 34 6 ur. 3 hr, 2 hr,

VIII. Review, Discuss and Study J. G. S lvester 4 hr. 2hr. 1 hr,
Associstes "Administrative Control and Radio-

logical Protection Procedures’ latest revision

A. Issue "Operesting Inetructions”' and "Emergency
Proceudres " to sach individual. Read out to
class and discuss

IX. Give Written, Oral, Practical Demonstration Exam

Total Hours 34.5 18 9.5




