
MARTIM COMPANY Baltimore 3.
Maryland

Refer to: RJB-729

23 January 1964

United States Atomic Energy Commission

Division of Licensing & Regulation

Washington 25, D. C.

Gent Iemen:

Re: (Renewal of Byproduct Material
License No. 19-1398-19)

Transmitted herewith are three (3) copies of an application for

renewal of Byproduct Material License No. 19-1398-19.

All byproduct material previously authorized and possessed under

6 C and E of the expiring license have been disposed of; these radioactive

materials were packaged in approved containers and shipped in compliance

with I.C.C. regulations to Oak Ridge for land burial.

All byproduct material previously possessed under 6 D of the expiring

license is currently authorized and possessed under license 19-1398-9.

-Should any additional information be required, please contact me at

AC 301, 687-3800, Ext. 9517.

Very truly yours,

fJ,

Richard J. Brisson, Chief
Health Physics Section

RJBi/js •: .':

THE AEROSPACE

DIVISION OF
MA " TI NA
MARIETTA
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Form AEC-313R
(9-62)

UNITED STATES ATOMIC ENERGY COMMISSIOP,

APPLICATION FOR BYPRODUCT MATERIAL LICENSE-
USE OF SEALED SOURCES IN RADIOGRAPHY

Form approved.
Budget Bureau No. 38-R137

SEE ATTACHED FORM AEC-313R INSTRUCTIONS-USE SUPPLEMENTAL SHEET WHERE NECESSARY
BE SURE ALL ITEMS ARE COMPLETED AND THAT ALL NECESSARY ATTACHMENTS ARE FURNISHED. IF ANY PORTION
OF THE APPLICATION IS NOT APPLICABLE SPECIFICALLY SO STATE. DEFICIENT OR INCOMPLETE APPLICATIONS
MAY BE RETURNED WITHOUT CONSIDERATION.

I (a) NAME AND ADDRESS O)F APPLICANT 2. PREVIOUS LICENSE NUMBER)S) (indicate if application is for renewal or amendment

of an existing byproduct material license.)

Martin Marietta Corporation
Baltimore 3, Maryland 19-1398-19 (renewal)

El A partnership El A Corporation•7-J• An 3. LOCATION(S) WHERE SEALED SOURCES WILL BE USED AND/OR STORED. (IF os.

(b) APPLICANTeIS An indoiiduao 1 Other If applicant is other than an individ- will be made in state other than named in I (a), they should be listed here.)

Unincorporoted Association E te ] i plcn sohrto nidnd

aol, the applicable section on the reverse side must be completed. Mi dd I e Ri ver Plant

I Middle River, Md.

'4. SEALED SOURCES TO BE USED IN RADIOGRAPHY

BYPRODUCT MATERIAL SOURCE MODEL NUMBER NAME OP MANUFACTURER MAXIMUM ACTIVITY
(Element and Mass No.) PER SOURCE NUMBER Of SOURCES

A. Ir 192 A. A-142b4-1 A Technical Ops. A. 50 C A. 4

B. CO 6o B. A-4-24-2 B-Tech Operations B. 10 c B. 2

C. C. C C. C.

5. RADIOGRAPHIC EXPOSURE DEVICES AND/OR STORAGE CONTAINERS TO BE USED WITH SOURCES LISTED ABOVE

MODEL NUMBER NAME OF MANUFACTURER (If custom made, attach complete design specification.).

A. hodel1,412 or 498, Model 1414
Storage

B Model 4)02, Model 1416 Storage

A. Technical Operations Co.

B. Technical Operations Co.

C. IC.

6. THE FOLLOWING INFORMATION IS ATTACHED AS A PART OF THIS APPLICATION: (Check appropriate blocks and attach information called for in the instructions with this form.)

Not Applicable Attached Previously Submitted

(a) Description of radiographic facilities (instruction 6-o). .................... . ... . on (bATE)

(b) Description of radiation detection instruments to be used (instruction 6-b) ...... El [] - on_______

(c) Instrument calibration procedures (instruction 6-c) ...................... [ E] n (bArN)

(d) Personnel monitoring equipment (Instruction 6-d). ............................ l [E an (ODtE)

)e ] Operating ond emergency procedures (Instruction 6-e) .......................... . [] El oan __)

(f) Training program (Instruction 6-f) ........................................ E l F n (oD TI)

1g) Internal inspection system or other . .n.ogemert Lontrol (Instruction 6-g) ........ E l E n (Dur)

(h) Overall organizational structure (instruction 6-h).......................... ..... E] on (ouTr)

(i) Leak testing procedures (Instruction 6-i) ................................ .. .E El n (an T) I /29/63
CiAeTc

CERTIFICATE (This item must be completed by applicant)

7. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS PREPARED IN CON.

FORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY SUPPLEMENTS ATTACHED HERETO,

IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF.

. . .. Martin Marietta Corooration
2. ." , Applicant Named in Item 1

R , .-d' .. :

DATE.-2~L

(ichiara J. bilisson, Chief
Health Physics Section

Title of Certifying Official

WARNING--18B U.S.C., Section 1001, Act of June 25,1948; 62 Stat; 7,49; makes it a criminol offense to make a willfully false statement or representation to any deportment or

agency of the United States as to any matter within its jurisdiction.



FORM AEC-313R (9-621

LEGAL STRUCTURE OF APPLICANT

If applicant is a corporation, complete Items 8 through I I ; if applicant is a partnership, complete Items I1.2 through-14; if applicant is on unincorporated

association or a legal entity other than a partnership or corporation, complete Items 15 and 16. Attach separate sheets where space provided proves in-

adequate.

CORPORATION
8. STOCK OF APPLICANT CORPORATION

NO. OF SHARES NO. OF SHARES NO. OF SHARES TOTAL NUMBER Of.
AUTHORIZED ISSUED SUBSCRIBED

(aI Stockholders (b) Subscribers

h0,ooo,ooo c.s. 21,488,239 none 87,500 none

(as of 11-30-63)

9. Is applicant corporation directly or indirectly controlled by another corporation ar other legal entity? .. .............. YES .................... NO LX
It answer is: "YES" give name and address of other corporation or other legal entity and describe: how such control exists and the'extent thereof.

tO. (a) Identify by name and address any individual, corporation, or other legal entity (I) owning 10 percent or more of the stock of a pplicant corporation issued and
outstanding 6r (2) subscribing to 10 percent or more'of the authorized but unissued stack of the corporation. None

(b) Identifyby name and address all officers and directors at the corporation.

(See attached sheet)

11. Identify the State, District, Territory, or possession Under the laws of which the applicant is incorporated.

!,4ry l and

PARTNERSHIP
12. Name and addmss of each individual or legal entity owning a partnership interest in the applicant.

13. State the percent of ownership of the applicant partnership held by each of the individuals or legal entities listed in Item 12.

14. Identify the State, District, Territory, or possession under the laws of which the applicant partnership is organized.

OTHER
15. Describe the nature of the applicant and identify the State, District, Territory, or possession under the lows of which it is organized.

16. State the total number of members or persons holding an ownership in the applicant, identify each by name and address, and indicate the ownership interest thereof.

i

U.S. GOVERNMENT PReNriNG OFFICE t: 12OF-iss3S5
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December 1963

MARTIN-MARIETTA CORPORATION

OFFICERS AND DIRECTORS

NAME BUSINESS ADDRESS

George M. Bunker*
(President & Chief
Executive Officer)

Grover M. Hermann*
(Chairman of lwhe Board)

William B. Bergen
(Vice President)

Harry N. Huntzicker
(Vice President)

Paul A. Johnston
(Vice President)

Joseph E. Muckley
(Vice President)

C. Raymond Smith
(Vice President)

Jess W. Sweetser
(Vice Presiaent)

William L. Lucas
(Secretary & Treasurer)

William A. Burns
(Director)

Leigh R. Gignilliat, Jr.
(Director)

Cla-,race W. Miles
(Direc;or)

John E. Parker
(Director)

* Also a Director

350 Park AvenLe
New York, New York 10022

IGI East Ontario Street
Chicago, IP'inois 606-1

Friendship Internati onal
Airport 46 Maryland

101 East Ontario Street
Chicago, Illinois 60611

750 Third Avenue
New York, New York 10017

350 Park Avenue
New York, New York 10022

1

350 Park Avenue
New York, New York 10022

1120 Connrcticut Ave., N. W.
Washington, D. C. 20006

350 Park Avenue
New York, New York 10022

Trail mobile, Inc.
Cincinnati, Ohio 45209

American National Bank &
Trust Company

Chicago, Illinois 60690

350 Park Avenue
New York, New York 10022

2139 Wyoming Avenue, N. W.
Washington, D. C. 20008

FOR DiV. OF CoMal-14.E



I MA.r TIN-MARIE'1 CORPORATION
OFFICERS AND DIRECTORS

NAME BUSIN2
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ESS ADDRESS

Everett H. Pixley
(Director)

Alexander B. Royce
(Director)

D•ncan M. Spencer
(Director)

John L. Sullivan
(Director)

Mellon National Bank and
Trust Company

Pittsburgh, Pennsylvania 15230

Chadbourne, Park, Whiteside &
Wolff

25 Broadway
New York, New York 10004

Fiduciary Trust Company of
New York

One Wall Street
New York, New York 10005

Sullivan, Shea & Kenney
8v4 Ring Building
Washington, D. C. 20006



i.. Description of Racicgraphic Facilities

A. Shielded Facility

The Ma6rtin Company Radiography Facility Is located adjacent to the southwest

corner of-"D" Building at ground level. (Fig. 1, Plan view of martin Complex)

The facility abuts a machine shop on the north wall and an earth hillside on

the west wall. The south wall Is adjacent to a tocked fenced truckwell used

f•r moving equipment'in and out of the facility. The east wai• adjoins a

laboratory, an office and film processing area. .(Fig. 2, Radiography Facility)

Personnel entry into the facility is through a door from the laboratory

through a mazed hall* A six-inch thick steel docr locked from the inside

is located on the south wall facing the truckwello Access to the facility

roof from the earth hillside on the westslde iIs controlled by a fence and

locked gate. The keys to these locks are controll ed by the Senior Radiographer,

The wells of the Radiography Facility are 24 Inches of poured concrete. The

north wall abutting the "0" Building Machine Shop benefits from an additional

to" of poured concrete waking up the foundation support foo- "D" Building.

The shielded facility roof is constructed of*6" thick poured concrete. An

C8" wide, 12" thick strip is provided along the westside of the roof to

Ireduce radiation streaming to the adjacent hillside. A right angle maze of 24J"

concrete at the entrance hall to the shielded room prevents direct streaming

of radiation to the laboratory-office area.

1. Area Security Safeguards.

a. An area radiation mionitor-alarm Is Installed Inside the facility with

a slave unit located outside above the personnel entrance. During

radiographic exposure operations, the radiation above a preset level

activates an audible (bel ) and visual- (red light) alarm system when

the facil ity door is opened, thus warning the personnel of the presence

of radiation.

All figures attached at the end of this document.
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b. Locks.- A specl o: high Integrity locking system has been established

to control ýaccess to the radiographic fecit ity, areas adjacent to this

facility, radiographic sources and soirce storage area (s). This

system consists of multi-combinated Interchangeable core locks.

Keys issued to allow facl ity access wll .-not permit access to radio-

graphic sources, etc.

All keys end spare lock cores are mainftaird, inventoried and issued.

(signature required) by the Chief, Health Physics Section. No keys

are Issued without the specific direction of the Senior Radiographeri.

in the event a key Is lost, the lock core can be changed promptly,

thereby re-establishing absolute control.

c. Signs In conformance with 1O CFR'20 are posted on the gates of the

fenced truckwill, roof of the facility and upon the personnel entry

door.

d. Position of Operator Relative to Source Exposure Point - Wen a

radiographic exposure Is conducted. the source holder and source

cable are positioned inside the shielded facility and the source

cranking mechanism and cable are threaded through the mated hall

to the laboratory area and the source Is cranked out from this

poit ion,

B. Open Air Radlographly

On occasion, It may be necessary to perform radiographic operations outside

of the shielded radiographic facility. In cases of Open Air Radiography,

the following shall apply:

I. The redlographer shall consult with Health Physics to review the radio-

graphic location.

2. Personnel performing the operation at a new location, shall be reinstructed

concerning proper safeguards and control of the operation°



-3-

3. When required, Health Physics shall assist In conducting initial rad-

lation surveys of the radiographic site,. The source will be exposed In

the position most likely to reflect the highest radiation Ievelsq Ropes

and signs shall be adjusted In order to establish the restricted area.

14. The method for source surveillance and control daring periods of non-use

shall be clearly Indicated to all personnel involved.

5. Martin Company Security and Fire Protection personnal shall be informed

of the area where work is to be performed, their participation, if re-

quired, and the nature of the hazard in the event of emergency.

6. A restricted area as defined in 10 CFR 20 shall be established around

the radiographic exposure site. This zone shall be clearly posted with

ropes and/or other barricades and radiation signs., Radiography personnel

shall maintain visual surveillance during each source exposure to exclude

unauthori.zed personnel from the area.

II. Radiation Detection Instruments

The following list represents some of the radiation detection Instruments available

at Partin Company for use during Isotopic radiographic oparationss

Radiations No.
Manufacturer Model No. Detected Range, •'r•L Avaeilable Use

Victoreen Inst. Co. 592 Gamma, 0-8,000 3. Operational
X-ray Surveys

victoreen Inst. Co. 7140' Gaumma, Beta 0-lO00 1
X-ray

Eberline Insto Co. E-500B Gamae 0-2000 14
X-ray

Victoreen Inst. Co. CDV-715 Gemma, 10-5009,00 6 Emergency
X-ray

G) q44
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.C;.aibration of Instruments

The Kealth Physics Section shall perform the calibration of the portable instru-

rnernto used for detecting dnd measurihg radiation during radiographic operations.

C•C -tion, shall be performed at least once every tivee months or oftener as

required.

A. Procedure: - 6,,.

The following procedures shell applys

I. A curve of radiation versus distance from the Health Physics calibraticn

source should be consulted pr.ior to usirig the source for calibrating

radlatIon detect ion Instruments." if this curve Is not readlly evaigabi1,

a curve may be generated In accordance with the following:

a. Obtain latest source strength In curies from source Inventory in-

foreation In the Health Physics Office.

b. The following Information may be used to calculate radiation levels

in l/hr at one foot distance.

Cobalt 60 - Multiply source strength in curies by 14.

Ceouim 137 - Multiply source strength in curles by 3-3.

Irlduim 192 - Multiply source strength "in curies by 5.9.

Radium 226 - Multiply source strength in curles by 9.0.

c. When the radiation output has been determined at one foot frc o

source (or any other known distance) the inverse square law fcr

reduction of radiation Intensity may be used to determine the

Intensity at any desired distance from the source. The Inverse

square law states that radiatIon intensity from a point source

varies inversely as the square of the distance froM the source:

i(4 )2

10 (d) 2



..WherO 1o Is the radiation Intensity :at distance do from the source,

and I Is the radiation Intensity at 'distance d, from the sowiceo

This formula shows that doubling the distance decreases the In-

tensity by a factor of four; increasing the distance by a facter

of three, reduces the radiation Intensity to one-ninth of its

vailue, etc..

d. Plot a curve of source radiation level versus d1stance from the

souroe on graph paper6

2o Check the calculated values by exposing a Condenser hR* moter chamber

of appropriate energy range at the various distances from the source

and plot this information on the same graph.

Note: The Condenser "R" meter has been calibrated by the

National Bureau of Standards and Is used as a

secondary calibration standard.

3. Compare the curve generated from the Condenser OR' meter chamber readinegs

versus distance to the curve of the calculated values.

a. Calibrate the instruments by placing them at various distances from 'The

source In order to get meter readings on all scales. Adjust the

appropriate calibration potentiometer to correct the meter reading rhen

the reading. varies more than t 20% from the values obtained from the

calibration curve.

5. if the Instrument cannot be adjusted In order for the readings to fall

within this range, It shall be submitted 4to the Instrument Shop for

repairs.

6. Attach a calibrationtag to the Instrument and record the calibration in-

farmatlon on the appropriate Instrument date card located In the Heaith

Phys Ics Office.
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IV•. Personnel Mionitoring Equipment

A. Film Badge and Dosiwter. Description

AS$ isotopic radiography personnel shell' ear the film badge supplied by the

Health Physics Section (presently Martin Co. Is utIlIzing film badges providead

by Health Physics Services, Inc., Baltimcre, Maryland) and a self-reading

dosimeter (Bendix MAoel 86, 866 or equivalent) cr€ two pocket chaffbers (non

<' self-reading, type Victoreen, Model 362)whIe performing radiographic operetr.ns.

E . General Instructions

Dosimeters shell be read and the readingre*crded daily on the gamma rdio'-

graphy data sheet. Film badges shell be processed Imwmdiately after noting

off-scale or unusual dosmeter readings. Fi'Im badge results shall be main-

tained by Health Physics.

V Operat ing and Emergerny Procedures

A. Operating Instructjor. for Use of Personnel Monltcrlnq .. uipment

I. Dosimeters:

a. Omslmeters-are available through Health Physics. These des ifmw ters

measure the amount of gamma and x-ray radi•tion received up to 200 rr

(Model 8W). a- 500 ft- (Nodei 866).

b. All radiography personnel shall Wear a self-.eading dosimeter or two

non-self readers at all. tims while conducting radlography.

c, Dcs iwters are delicate instrumenits, and should betreated as such.

Jarring or dropping the dosimeter Aby couse a high reading. Further-

more excessive humidity may also cause a high reading. Imm diitly

notify your supervisor and/or Health Physics If you suspect mat-

function of your dosimeter.-

d. If a dos-imeter should go off-scale9 stdopwork and Immediately notify

your supervisor and Health Physics. This condition will be thoroughly

Investigated by Health Physics.
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e. All dosimeters shall be charged daily at the start of each shift.

At the end of each shift the radlographer In charge shall read the

self reading dosimter. If non-self reading dosimeters were worn,

they shall be read in the Health Physics Office, All dosimeter

readings shall be recorded on the Gamma Radiography Data Sheet.

2. Operating Instructions for Dosimeter Chargers: (Self-reading dcsimeters)

a. Insert dosiemter Into charging socket,

b. Hold dosimeter In contact (pressure required against spring).

c. Turn knob or adJust pulsing lever to-set dosimeter to zero.

(follow Instructions on the charger).

d. Remove dosimeter from charger and check hairline position by looking

through dosimeter at a source of light.

3. Film Badges

Film badges shall be worn during working hours. These badges are issued

by Health Physics and changed on a periodic schedule prescribed by the

Health Physics Section. if a Film Badge is lost. damaged or misplaced,

the Health Physics Section shall be notified immediately befere radio-

graphic operations continue. A new badge will be assigned and an in-

vestigatlon will be conducted to ascertain the radiation exposure the

badge received up until the time it was Icat, damaged cr misplaced.

4. Placement of Film Badges and Dosimeters

Personnel film badges and dosimeters shall be warn affixed to that

portion of the body that is most likely to receive the highest radiation

exposure.

B. operating procedures for Ir l~e, model 412.,49 and CO 60, Model 4oepro-

jectors In the Shielded Facility, Southwest Corner "Dw Bui dlng

I. Film badges and doslmeters shall be worn at all times while conducting

radiography as per paragraph V9 A,



2. Turn survey instrument on, a1 oi, at. least I minute warm-up time,-then

check zero, If instrument does not function properly., or has not been

calibrated within the last 3 months, secure another one from Health

Physics that is calibrated and functioning properly.

3. Check the radiation detector slave unit mounted above the door to the

shielded room. If the amber IIght Is on, there is a malfunction in the

circuitry. If the red light Is on, the radiation level in the room is

greater than ncrmal background*. in either case, dont enter the room,

notify Health Physics.

4. If there is no indication of radiation or. alfunction on the detector slave

unit, unlock the door and enter the fa.cility carrying an operating survey

lnstrument.ý" If the reading on the instrument does not exceed normal

background, It can be assumed It is safe to enter.

o Survey the projector that is to be..used to confirm the location of the

radioactive source and note the mximum reading for future reference.

(Radiation levels should not exceed the maximum level as posted by Health

Physics on the radiation tag attached to the projector.)

6. Remove the cables and cranking device from storage and thread them through

the entrance maze, taking care that the cables are not kinked or twisted.

7, Make the radiographic set-up on item (3) to be radiog-riphed, using load

col irmator when appropriate. Make sure that the source cable Is free

from sharp bends and is securely fastened In the exposure positlon.

8. (a) On the Ir 192, Model 412, 1498 projectors, unlock the padlock and un-

screw the retaining nut while observing the survey instrument to

assure that the source has not moved from its shielded position.

Attach -the source cable to the projector by turning the nut on the

projector counter-clockwise.

Normal background radiation level, just inside the room at Location A

(Fig. 3) Is generally less than 2 mr/hr.
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(b) On the CO 60, Model IM02 projector, It is necessary to unlock the

cabinet before the cables can be removed. The~retalning plug Is

held In place by two bolts which have to be removed and the

source cable can then be fastened by two Allen head bolts,

9. Take the survey instrument and leave the area via the entrance maze, hook

the chain with radiation sign across the entrance to the shielded facility..

CO. Expose the source by turning the crank counter-clockwise, lay crank assembly

inside the door at location B (refer to Flg, 3). Close and Dock the door.

lit Survey outside of the building to determine that' the radiation is 2 fr

or less In any given hour at the boundary of the restricted area. This

survey must be made each time the position of the-source is changed in

the room.,

D2• After the desired exposure tim., return the source to the projector by

turning the crank clockwise.

13. Chack the detecto- slavo unit over the entrante docr to determine that

the radiation has returned to normal background. (if the radiation level

has not returned to normal, this could beean indication that the so4rce

has not returned to Its shielded position.)

.14. open the doo?, remove the chain and cautlously. enter the roam carrying en

operating survey meters

Note I: The Conmlssions Regulations pertaining: to permissible levels of red-

iation in unrestricted areas, as set forth in Section 20.105 (b) of

Part 20, are 2 mIllirem In any one hour or 100 millirem in any seven

consecutive days. It should be noted, therefore that the regulations

do not limit radiation dose rates to a maximum of 2 mr/hr, but permnit

higher dose rates providing that the total quantity of radiation in

any unrestricted area during any one hour does not exceed 2 mill1rem;

and during any seven consecutive days does not exceed 100 millirem.
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a. If radiation Is no greater then normal background, proceed to the

projector and monitor it, taking note that the reading Is the same

as it was on the Initial survey. Survey the source cable from the

projector to the cable termination to ensure that the entire source

has returned to the projector.

b. If the radiation level Is greater than normal background, immediately

lock the personnel entry door and notify Health Physics.

15. All projectors shllI be monitored and locked, In addition all shielded

facility doors shall be locked unless the radiographer can maintain visual

survel I lance and control access.

t6. A log shall be kept of each exposure In accordance with the data roquircd

on sample form, Fig. J4.

C. "Open Air" radiography using Cobalt 60, Projector Model 402 or Ir 192 Projectc-s,

acdo, 412 or 4j98-.

I. Film badges and dosimeters shall be worn at all times while conducting

radiography in accordance with paragraph V. A,

2. Nottify Health Physics prier to operation giving the folowling Infordtion:

a. Job location

b., Starting time

c. Radioactive source to be used

d. Number of personnel to be util ized to control access to the radlographic

site.

Note: Health Physics and the Senlor Radiographer shall judge the

adequacy of the number of personnel utilized to control the

restricted area.

. Turn survey meter on and al low at least I minute warm-up time, check the

zero, If the Instrumnt does not function properly, or has not been cali-

brated within the last 3 months, obtain another one from Health Phy3ics

that is calibrated and is functioning properiy..
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4. Check the detector slave unit over the. door to the shielded room. If

the amber light Is on, It Indicates a malfunction in the circuitry, if

the red light Is on, the radiation level Is above normal background.

In either case, dontf enter the room, notify Health Physics,

5. If there is no Indication of radiation or malfunction on the detector

slave unit, unlock the door and cautiously enter the room with survey

meter on. If the reading on the Instrument does not exceed normal

background, .It can be assumed It Is safe to enter.

6, Survey the projector to be used to confirm the location of the radio.

active source, note the maximum reading for future reference,

(Radiation levels should not sceed the maximum level as posted by

Health Physics on the radiation tag attached to the projector.)

7. Take all necessary Items to be uswa, i.e., radiation rope and signs,

film packs, timer, log book containing gamme radiography data sheets,

nomenclature and a minimum of 2 calibrated, operable survey instruimonts,

G. (a) The Ir 892 proJectors wil.l normally be transportated to the radib-

graphic site by the radiographic personnel.

(b) If the CO 60 projector is to be used, It will be necessary to c81.

In-plant transportation, precautions as stated In paragraph V. G.

shall be followed.

9, In case of an accident In transportation of the radioactive source. the

procedures In paragraph V. H.5 shall be followd.

I0. i- mdlately upon arrival of the projector at the radiographic site, It

shall be surveyed to determine If damage occurred during transpcrtai-ion.

BI. It is the radlographorts responsibitlity to notify the area supervisor

and call the Security Dispatcher, Ext. 280 and give the radiographic

locatIon and approximate length of t Ime the area will be restricted.
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12. By calculations, determine the approxlimate dimensions of the area to

be restricted. Refer to chart In paragraph V. E.3.

13. Rope off this area and hang radiation signs on it in such a manner that

they can be eaoily read outside the restricted area.

t4. Evacuate the area of all unauthorized and/or unmonitored personnel.

f5. ftke the radiographic set-up, taking advantagesof all possible shielding

i.e., collimators, heavy equipment, etc, Do not place the fil'm on the

part to be radiographed at this time.

16, Unwind crank assembly and straighten the cables,

l7; Unlock the projector and unscrew the retaining plug.

I S If Ir l9e projectors are being used, connect source cable by turning the

large nut on the projector counter-c.lockwlse. If CO 60 projector Is being

used, the cabinet must be unlocked to'galn access to the crank assembly.

Two bolts must be removed from the retaining plug. The source cable Is

held in place by two Allen head bolts.

1 9t The set-up shouOd be rode in such a manner that the crank assembly Is the

maximum distance possible from the exposed source, also taking advantage

of any local shielding.

20, Post personnel at strategic points on the restricted area boundaries

to control access to the area.

21. .%ke sure the area is evacuated of unauthorized and/or unmonitored

personnel.

X1, Expose the source by turning crank counter-clockwise. Place an operating

survey mater near the operator. Note the dose rate to the operator.

234 After the source is In the expased position, survey and adjust re-

stricted area to confirm with paragraph V. E.3 and record the survey

including a sketch of the area on the beck side of the Gamma Radio-

graphy Data Sheet. (Fig. 4)



2h• Return the source to the projector by turning crank clockwise, monitor

projector and source cable, radiation level should be the same as the

initial survey on the projectoe.

25. In case the source did not return to the projecl-or, wintain control of

tile area and initiate the emergency procedures set forth in paragraph

V. H. 2d.

26. When the source has been returned to the projector, place the film on

part to be radiographed.

27. Conduct radiographic exposure and return the source to the projector

as previously described In 2P• and 25 above,

28. The radiographer is always responsible for maintaining control and surveill-

lance of the restricted area.

29. in the event that unauthorized personnel insist upon entering the

restricted area during source exposure, the source Is to be immediatcEy

returned to Its shielded container. The individualts name and badge

number shall be taken and his supervisor notified.

30. In the event that an unauthorized person enters the restricted area dub-in9

source exposure, immediately obtain the Individual's name and clock number,

and notify Health Physics.

31. The projector Is never, under any circumstances, to be left unattended

while unlocked. If the radlographer must leave the area, the projectov-

must be locked, monitored end secured in accordance with IOCFR31.

32, Upon completion of the radiography or at the end of a working shift, the

projector shall be locked, monitored and secured as above.

33. The supervisor of the area and the Security Dispatcher0 Exf. 280 sholl

be notified of the status of the area.

3Lt° Rope and radiation signs-shall be removed when the projector Is removed

from the radiographic site.
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35. The projector shall be storeo In the Shielded facility located south-

west corner "0" 8uildlng, or other storage facility established in

compliance with the applicable sectiorsof VFIR200 31. Notify

Health PhySics and Security Dispatcher (Ext. 280) If stored In a* facllhi y

other than the shielded facility.

36. Complete the final survey required and SiJgn' the Gamma Radiography Oate

Sheet. (Fig. 4)

D. Chacnginq the. Radiographic. Sources

Upon receiving a new radiographic source, the following shall apply:

I. Do not open. the source container.

2. Place the new source storage container/changing device In the shielded

facilIty-

3. Notify Health Phyticsi

4..Health Physics shail monitor during the removal of the metal seal and

the for" bolts holding the cover of the source changer In place.

5. Lift cover and remove the manufacturer's Ihmtr'uctions which Includes

source changing procedures, source specification sheet, decay curve

and leak test results. Monitor the Inteiroi for the presence of surface

contamination,

6. If the confainer Is contaminated, Health Physics shall prescribe the

appropriate course of action,

7. When cleared by Health Physics, follow the mnufacturerls procedure

far changing the source.

8. After compieting the change, the projectO• shall be locked and monitored.

9. Health Physics shall Supply and attach tb the projector a tag con-

te ining Information pertinent to the source, Ioe4, source strength,

maximum radiation level and date.

10. Enter this survey data In the radiographc .log book.
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i. The changer/storage container containing the decayed source shall be

monitored and a tag withall pertinent data attached to the chamber

holding the source.

12. Replace the cover, tighten the four boOts, seal container with wire/lead

seal and prepare for return to manufacrturero (Health Physics shall survey

and place appropriate ICC shipping -abel on container prior to shipment)

E. Instructions for Posting and Restricting Radiographic Areas

f. Radiation Areas

Radiation Areas are those areas which contain radiation levels such

that a person continuously present in the area could receive an exposure

in excess of 5 millIrem In-any one hour. Radiation areas must be posted

with signs bearing the radiation caution symbol and the words "CAUTION

RADIATION AREA.0 Use these signs to mark the perimeter of the

restricted area.

2. Restricted Area

A restricted area is that area Into which the radiographer must controI

access for purposes of radiation safety. This restriction must be

extended to include these areas containing radiation levels such that a

person continuously present In the area could receive an exposure in

excess of 2 millirem In any one hour. Normally, the perimeter of the

restricted area would be at the 2 er/hr* Isodose line, but for exposure

of short duration, the following charts may be used to determine the

distance from the source to the perimeter of the restricted area, The

chart may be used for Cobalt 60 sources of five and ten curies strength

and for Iridium 9L sources of-twenty, thirty, forty and fifty curies

strength. If the source strength Is between those given in the table,

use the higher source strength.

Refer to Note I, Page 9.



Cobalt 6o

5 Curies Stren•th 10 Curies Strength

E:xpoure Time Distance From mr/hr Exposure Time Distance From mr/hr
in Any One Perimeter of Level In Any Or. Perimeter of Level

Hour Restricted Area Hour Restricted Area

30 min. 135 -ft. 2 mr/tr 60 min* 20 ft. 2 fr/hr•
30 main. 135: ft-.- 3€•h 0 main.g t 1 •/!

0 min. 80 .:f~t.. 12 mr/hr 10 mlIn. 110 ft. 12 mr/hr

5 min. e t. er/ti 5 •in. 80 ft. 24 mr/1i"-

I r Id I.m ni99

20 Curie' Strength" Crjes Strength

-pos&re Time Distwnc. Frorm mr/hr Exposure T1!;..k . Distance From mr/wr
in Any One Per:imeter of Level In Any One. Per.i met"er of Levzl

Hcu Restrrict`ed Area Hlour. Restricted Area

6o m in. 245 ft1', 2 ffr/hW 6o mirr 300 ft. 2 mr/h.-

70 ft. Mi 210 ft.- . .4

10 min. 100 ft. ig u-mr/hr 60 mln. !!20 ft.l 1 mr/fr.

5 min. 70 ft. 24 'Muh 5 i n•. 85 ft. t'6 ar/hr

Irldium 192

40 Curies Strength .5jO±wrles Strength_

z×xpasure Time Distance From er/hr Exposýre Timw Distance From
In Any One Perlmeter of Level In Any One. Perimeter of Levo !

HoWr Restricted Area . H.Ou RestrIcted Area

6o min. . 345 ft. 2 er/hr 60 mlin. 385 ft. 2 ./h'•

30 min-. 4-15 fti. mr/hh 3b0 mi n.i 280 ft. 4 W/r

I0 min. 145 ft.. 12 mr/hr .O. min, 160 ft.. 2 ar/hr

5 min. 1.O0 . ft . 214 rAvr 5 m .l .1.1.0 f t. 24Wh
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F. Physical Radiation Surveys

I. Physiecl radiation survey during exposure period

a. Determine from calculat.ions of source strength the restricted area

required,.

b. Rope off and post thIs area as required.

c. Expose source as outlined In Part A or b of these procedures.

d. Survey boundaries determined in Part (a) above using survey meter.

a. Make adjustments to boundary as necessary to main'aln readings at.

2 mr/hr* or less, or as otherwise authortzed by paragraph V. E.3

of the procedures for exposures of short duration.

f. A record of these surveys must be maintained and should contain

sketches and instruwent readings, and explanatory notes if area

was restricted to other than the 2 mr/hr* isodose l ine.

go If more then one exposure Is taken in the same Identical position,

It is not necessary that the restricted area be resurveyed. In-

formation as to the number of exposures and total exposure time in,

any one hour should be included on the Gamma Radiography Data Sheet.

(Fig. 4)

2. Physical radiation survey of projector after completion of exposures.

a. Return source to projector..

b. Approach projector with operating survey meter and monitor the

surface of the projector and source -cable. to determine the radiation

levels. (Radiation level should.notjeoxceed the maximum reading

posted on the Health Physics Radiatlio'Tag)

c. After determining that the source is In a safe condition, lock the

projector.

3. Physical radiation survey prier to storage of projector after last

exposure.

Refer to Note 1, Page 9.
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a. After determining from radiation survey, that source is In a safe

condition In the projector, screw In safety plugs and lock projectcr.

b. Return projector to storage area.

c. Resurvey projector and record on the Gemma Radiography Data Sheet.

(Fig 4)

G. eovement of radiographic projectors, in-plant locations

1. Projector shall be surveyed by a rodiographer, using an operating, cali-

brated, survey meter, prior to removal from any storage area.

2. No projector shalI be moved unless all safety plugs are inserted, end

projector Is locked.

3. in-plant transportation will be accomplished under t.e supervision of a

rediographor utilllIng company vehicles clearly marked with the radiation

caution symbol end the wds "CAUTION RADIOACTIVE MATERIAL."

4. Call plant transportation to have projector moved to radiographic site,

as required and instruct the driver regarding safety precautions.

5, In case of an accident involving in-plant transpcrtation of radiographic

projectors, the emergency procedures specified in V. H,5 should be followed,

14, Evr rgency Procedure for Radiographic Personnel

I. In the event of a plant emergency, such as a fire or an accident in an

area where radiography Is being conducted, immedlately do the fo~lloing:

a. Return source to the shielded position In the projector.

b. Perform physical radiation survey of the projector to assure that

the source is In the shielded pomitlon.

c. Remove source cables and insert safety plugs. Lock projector.

d. Remove projector from danger area and If, possible return to storage

area.

e. Notify Health Physics.

f. If a radiographic projector cannot be removed from a danger area, do

the following:
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(I) Set. up a restricted area If not.a Bready establ Ished as speci fied

IIn V. E.3.

(2) NotIfy SSecurlty Dispatcher, Ext*.. 280 and request Health Physics

ass is feance.

(3) Heal-th Phys.ics In conjunction *iOh radiography supervision shalt

determine further course of action0

2. in the event of an accident Involving a radiographic projector. such as

6 failing object hitting the projector or controls, Imm•diately do the

foll owing:

a. Return source to shielded postilon in the 'rojector If possiblew'

Conduct a physical r adlation survey to assure that the source is

fully shielded and lock the projector.

b. lmmediately notify Health Physics and supervision.

c. Do not use the projector until supervision and Health Physics havo

made an Inspection and authorized continued use of the equipmenoi.

d. In the event the source cannot be returned to the projector,

immediately do the following:

(i) Set up and post a restricted area (if not already established).

(2) Do not allow unauthorized entry into this area.

(3) Notify Security Dispatcher, Ext. 280 and request Health Physics

assistance.

3. In the event of incident Involving the exposure of un-monitored personnel

to radiation, immediately do the following:

a. Set up and maintain a restricted area (if not already established).

b. Record names and clock numbers of un-oeonitored personnel Involved.

c. Notify your supervisor and Health Physics.

d. Supervisor and Health Physics shall investigate the incident.

e. Health Physics shall determine the course of ection and shall notify

the appropriate regulatory agency (s).
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14. In the event of loss of source:

a. Notify Security Dispatcher, Ext 280 and request Health Physics

assistance.

b. The fol0owing shall be performed by Health Physics and the radio.

grapher:

(I) Obtain all information on the last known location of the sou-ce.

(2) Monitor the suspect location to locate the source, and replace

It in a shielded container as soon as possible.

(3) 'Check un-monitored personnel and handle as in paragraph 3 above.

(4) Health Physics shall notify the appropriate regulatory agency (s),

5. Vehicular accident Involving in-plant transportaticn of radiographic

projectors.

a. Upon notification of an accident Involving the in-plant transportotion

of radiographic projectors, the following procedures shalg be

fol towed:

(I) Restrict the area .of the eccident.

(2) Notify Health Physics.

(3) Use an operating calibrated survey meter to ascertain whether

the source is in a safe condition within the projector.

(a) if the source is safely within the projectcr and the

vehicle Is operable, continue to move the projector

to radiographic site.

(b) If source has become separated from the projector, follow

Instructions In paragraph V. H.2 or V, H.4 above.

6. Notification and reports of incidents to A* E. C.

a. Health Physics shell notify the AEC In accordance with the cuereni-

applicable regulations.
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VI Tra, inig- Program

A Ccnduct of Training Program

Tho Training Program shalf be conducted by.Maetin Company Education ection

undr -the direct situpervislon of the Chief, Health Physics in conjurction wEo-h

radiogrephy supervisc~y personne I.

B. Description of Radiography TroiniDg Program

. Fundament•Ms of Radiation

a. Atomic Structure

b. Ionization

c. Radioactivity - Radioisotopes

2. Charocteristics of Gamma Radiation

a. The Curie

b. Specific Activity

c. Half Life

d. Energies of Gamma Radiation

3. UnIts of Radiation Dose

a. The Roentgen (R)

b. The RAD (Radiation Absorbed Dose).

c. The REMA (Roentgen Equivalent Man)

d. Dose and Dose Rate

4. Detection and Measurement of Radiation

a. Portable Instruments (Typical)

(I) Basic Operating Principles

(2).. Calibration

(3) Limitations

b. Fixed Monitoring System

(I) Basic Operating Principle

(2) Alarm Function

(\~I
(1

(Jo
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c. Personnel Monitoring Devices

(I) Film 5adge

(2) Dosimeters (self-reading)

(3) Pocket Chambers

5. Levels of Radiation from Common Gamma Sources

a. Cobalt 6o

b, Iridium 192

c, Thullum 170

d. Cesium 137

*, Radium

6. 49thods of Controlling Radiation Exposure

a. Time

b. Distance

(I) inverse Square Law

c. Shielding

(I) Half value, Tenth value layers

(2) Material - Lead, Iron, Concrete

(3) Collimetion

d. Use of Nomographs

7. Exposure of Radiation

a. Atomic Energy Commission Regulations

(I) Part 20 Requirements

(2) Part 30 Requirements

(3) Part 31 Requirements

b. maximum Permissible Doses

c. Chronic Radiation Exposure

d. Acute Radiation Exposure

(I) Biological Effects

(2) Degree of Injury
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8. Radiogrophic Facilities

a. Description of Martin Shielded Facility

b. Open Air or Field Radiography Sites

(I) Distance

(2) Local Shielding (Collimators)

(3) Pot ing

(4) SurveIllance

(5) UnauthorIzed Entry

c. Source Control

(I) in use

(2) Not in Use - Sto.rage

9. Radiographic Equipment to be Used

a. Martin Company Radiographic Exposure Devices

(I) Description

(2) Operating Principles

(3) Practical Training

b. Contro I Procedures

1O. Emergency Procedures

a. Emergency Call List

b. Typical Emergency Conditions

(I) Source Stuck Outside Container

(2) Damaged Cable

(3) Lost Source

(4) Shielding- Ti. - Distance

II. Final Examination

3n lieu of conducting the previously outlined program, personnel may attend

Picker Radiography School or an equivalent training school. Upon completion

of the Training School Program, additional training on Ahartin Coo equipment



would be provided and such personnel must demonstrate competence In

handling the equipment In addition to successfully completing a written

and/or oral exam~nstione

All radiographers must continue to maintain and periodically demon-

strato a thorough familiarity with Radiographic Equipment, Operating and

Emergency procedures and current applicable Federal Regulations supplied

through the Health Physics Section.

C. Samples of typical exominati on Questions and Answers

t. What is ionization?

Ans, The process cr the result of any process by which a neutral atom

o" molecule acquires either a positlve a. 0 negative charge.

. ,Dofine the term "half-life". Mhat are the half-lives of CO60 and I92?

,Ans. The time arequired for a radiolsotope to lose 5•o of Its activity.

C40 Half-life 50 yrs.

09c2 Half-life - 7 days

3. Define a Curie.

Ans. The quantity of a radioactive nuclide disintegrating at a rate of

3.7 x 10 10 atoms per second.

4.1 Explain the difference between dose and dose rate,

Aros, Dose Rate - The measure of radiation dose deOlvered per unit tire,

I.e., mr/hr.

Dose ý- The radiation delivered to the specific area of interest.

5. What is meant by "chronic exposure?"

Arn. Low doses of radiation received over long periods of time.

6. 'heAt are the three (3) means of controlling external radiation dose?

Ans. TimeDistance and Shielding

7. What is meant by the term "Half Value Layer" and chat are the half value

layers of lead for C06 0 and IriSP?

Ans. The thickness of material which w I I I reduce the radiation by one
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half its original intensity,

C00-Lead HVL 1/2 1 ncih

0r 92 Lead HVL : 1/6 Inch

8. What is the purpose of a col limator?

Ara. To reduce radiation scattering end focus the radiation to a single

area.

9. What is the normal allowable annual dose, of.. Ionizing radiation to the

whole body or critical organs permitted by Federal Regulations?

Ans, 5 REM/yr.

0O. "hat is the Martin Company emergency dese imit?

Ans. 25 REA whole body.

ii. Assume a person is exposed to a very high dose rate from a CO0 or

tr - 19 source.

a. Can this person become radioactive?

Ans. No

b. Can this person become contaminated?

Ans. No, unless the sealed source has ruptLred,

c. When the source is no longer present, is Ionization from gammas.

still taking place In his body?

Ans. No

;2. List several advantages and disadvantages of film badges and doei e ters?

Am. Film Badge Advantages - a. Lasting record of exposure

b., Measures total cumulative exposure

c. Can be used to differentiate between

types of radiations

d. Not shock sensitive
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Disadvantages

Ans. Dosiimeter Advantages

Lfoedvantages

- a, Film subject to environmental and

external damage. (fading, fogging, etc.)

b. Must wait for processing to get dcae

results.

c. Energy dependeni,

d. Orientation of film during exposure is

oproblIe~m.

- a, .May be used (self-reader) to keep track

of egposure durng operatlon0

b. Can be recherged as requlredo.

co May be used to measure dose rate in

extreme emergency condition.

- a. Energy dependent (generally gamma on1y)

b. Can be accidently discharged.

c. Off scale total exposure cannol be

detOrm I ned.

13. 1Motlceable blood changes occur at what general levels of acute radiction

exposure?

Ans. 25 to 50 REM.

14. Who must be notified by the radlogrepher prior to mrking "Open Air"

expmures, and whvat Information Is given?

Ans. a. Health Physics, Security, Area Supervision

b. Source to be used 'end type of operation

c. Starting time

d. Precaut Iena

e, Length of time to complete operation

15. Each radiation survey Instrument shall be calibrated at intervals not to

ex•ceed what time period?

Ans. 3 months
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6. What is the general course of action you wouOd follow If a source be-

came stuck out at the end of the source tube after a routine exposure?

Ans. a. Attempt to crank the source back to Its shield.

bo Notify:Health Physics and radiography supervision.

c. Maintain surveil ence over the area until assistance art-ives.

d. Carefully shield the exposed source with ovailable shielding,

I e., eerth, concrete bIock, sand begs5, Bead, etc.

a. Cerefully disconnect source tube at i'he projector and attempt

to loosen source by wrlgg~ingthe drive cab~e,

17, What Is the procedure required when a raadiographer loses a figm baidge

during a shift.?

Ans. a. Leave the radlographic site..

b. Notify Health Physics.

C, Obtain a new film badge.

*:•8. 'Who has the responsibility for securely lomking t-he source containe,- and

performing the final survey on the projeC•tr and where is this inf.r-

mat ion recorded?

Ans. The Radiographer - final survey on Game Radiography DataShcet.

19. Whaf is the title of the Federal Regulatiore governing use of radio-

graphy sources?

Ans, Title 90, Part 31.

20. Whet is the LD - 50 Dose?

Ans.. 400 R whote body.



V~I, Oescraptlon of Overall Organizatlon Structure and Internal Inspection System.

A. or.enizationag Structure

The following dlagram shova the orgenizational relationships as they affect radiographic operations
conducted by the Baltimere Oivislons of the .%rtln-Marletta Corporation.
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B, Internal Irnpectin System

The following diagram shows the management system established to control
the potential hazard resulting frcm rediographic operatlon.

S HEALTH. PHYS ICS

I "'QUA LITY
I I PRODUCT INSPECTIONS:

& PROCESS CONTROL J

SI I I

JUAL 1 TY ADVANCCD DETAIL
LA5ATOr IES M•NUFACTURING MANUFACTURING

TECHNOLOGY LABCRATOR]IES & WEa.DMENTS
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I= The Chief, Health Physics Section Is responsibie for the deveLopment

.and condUct.of en effective radiotogical. safety program. He Is dele-

gated the authority for this program through several official company

organizational documents.

(a) Operating Instruction No. ER-O-O'B3 entitled - Health and Safety

Administration.

.-This cument provides for the estab•ishment and surve;iance er

radiological safety practices and procedures. It also provides

+ hat the Chief, Heaith Physlps' Section represent the Director,

Admin~strat on and Industrial -Relaion on radiological safety

,iottvers With Governmenf agenilet,

(b) Procedure No, OP-B..107 entitled Control of Radioact've isct'ope

Mater ia Is

This document establishes t hIa t.the Chi ef.ý Hea! h Physics Section,

shal I review and approve ByprodU61- &at#.erial purchase requests and

the plans for the use of these materia is to assure that employees

are properly educated to handle 'equipment and/orwvork in areas

whwe radioact:ive materials are ut'e4:; monitor employees handling

such materiats and the controlled area' in which they work to

assure compliance with radiobogical safety requirements; obtain

goverrnmientai ''approvals author I z1ing pukrchase, use trans fer and

disposal of such materials; check alt Incoming and outgoing, ship.

ments of radioactive material to ensure compliance with Federal

and Stat'e regulations. Radloactive materials shall only be used

in control led areas by personnel who have been approved to handle

such materials by the Chief, Health Physics Section.
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2. The Chief,, Quality Laboratories supervises the development of non-

destructtve testing techniques. He is responsible for the safe conduct

of radiographic operations In accordance with company procedures and

other regulatory requirements.

3. The Chief, Advanced tanufacturing Technology Laboratories supervises the

developmental testing of new mnuftcturing techniques. He Is responsible

for the safe conduct of radi6graphic operations In acccrdance with

company procedures and other regulatory requiroements.

.,. The Superintendent, Weldments superviss the production and radlography

of manufactured items. He Is responsible for the safe conduct of radio.

graphic operations in accordance with company procedures and other

regulatory requirements.

.5. Personneli representatives from the Quality Products Inspection and

Process ControO Department Inspect to assure th"t radiographic operations

wllthin manufacturing are conducted only by certified radiogrephers.



Page 37 redacted for the following reason:

(b)(4)
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FIG. 4
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