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MEMORANDUM FOR: Those on Attached List

i
..

FROM: Robert M. Bernero Director
;

Office of Nuclear, Material Safety k7h,f{ ys Dh, t V
gm

lland Safeguards
'

SUBJECT:

NMSS INFORMATION FOR SENIOR MANAGEMENT MEETING', < g,,gMone(JUNE '12 13,1990
-- ;

4

Enclosed are the agenda and background material on materials licensees for the
!Jortion of the,next Senior Management Meeting dealing with NMSS facilities.-

.

If you' have any quesI|ons about this inaterial, please callime,or have your
staff call Paul Goldberg on 492 0631,

1

i

1
!pyw nue1 W. WntM

Robert.M._ Bernero, Director _
Office of Nuclear Material Safety

and Safeguards
a

Enclosures: As stated
.

DISTRIBUTION (90-184) /NRC Center File /'I',) [. Mj f' '
;

NHSS-r/f

O,) /| j J- 'INNS Central File a g.,?;'

fIM0B r/f '
Dir. Office r/f f

'

CEstep _ t[/ 2 /' fi h. -CJenkins .) '

JFunches-
M.-

'

JBlaha .-h,I-/
; '

JPyer

h[, pf|Jg e - gTGody ij
6

{fPGoldberg-
RWilde p '

JHickey? /dI'" ~ [r.*t28 'r d ',t 3GSjoblom4/*Y''1 4- -

jf 8 6 D
.. , /FC :IM08

....:..... 4......::.I..,dy....:..g
:IM0 :IMNL L/ I S- DA

n
= :.......:. ....:. :.\ME :PGoldberg/ll:RW . ...

e :JH ey :G om :R
... .....

. . . . : . . . . . . . . .. . . : . . . . . . . . . . . : . . . . . . . . . . . . : .h . . . . . . . . . . : . .C u n n i g h a m : Jes: o rnero
ATE :5/ S/90 :5///90 :5/ . . . . . . . . . . : .M. . . . . , . . . : . . . . . .kd 90 :5/ N 90

-

/
.

'5/S//90 :5 /90: :5/}!I/90:

0FFICIAL~ RECORD COPY / < l
BACKGROUND FOR SMM-6/90

k

qeeb6
'

-W9ye - ~~~~fy
D

_ ._ _._. _ _



'

-, ,

_;

, ADD'RESSEES FOR MEMORANDUM DATED:
'

SUBJECT: NMSS INFORMATION FOR SENIOR MANAGEMENT MEETING,
JUNE 12-13,-1990

J. Taylor, EDO
H. L. Thompson, ELJ
J. Sniezek, E00 j

T. Murley, NRR
F. Miraglia .NRR iW. Russell, NRR

-

-J. Partlow, NRR.
D. Crutchfield, NRR
E. Jordan, AE00

.E. Beckjord. RES
!

J. Scinto, OGC-
B. Hayes, 01 '
J. Lieberman, 0E-
T. Hertin.-RI
S. Ebneter, RII
A. Davis, RIII '

R. Martin, RIV
J. Martin, RV

--
'
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NHS$' FACILITIES:,

- 1. . CURRENT FACILITIES .(approximately 10 minutes each)i -i

Fa cili ty - ' Ca tegory Speaker
i

Region !
} h-

P.rocess Technology North Jersey 2N --T.-Martin
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PREDECISIONAL

BACKGROUND INFORMATION
ON

PP.0 CESS TECHNOLOGY NEW JERSEY,
A SUBSIDIARY OF RTI, INCORPORATED

1

Facility: Proc #ss Technology New Jersey (PTNJ), formally Radiation
Technology, Incorporated, now a subsidiary of RTI, Incorporated
(RTI)

Location: 108 Denmark Road, Rockaway, New Jersey

Docket No.: 030 07022

License No.: 29-13613 02
,

Type of Facility: Large Service Irradiator Wet Storage,
1.2MillionCuries, Cobalt-60

Operational Date: November 1970

HRC Responsible Rr, ion: Region 1, King of Prussia, Pennsylvania
>

Thomas T. Martin, Regional Administrator

Malcolm R. Knapp, Director
Division of Radiation Safety
andSafeguards(FTS 346-5283)

Lee H. Bettenhausen, Chief
Nuclehr Materials Safety Branch
(FTS346-5251),

John R. White, Chief
Nuclear Materials Safety Section C
(FTS346-5102)

ManagementPersonnel(RTIandPTNJ)

Jonn Scandalios, Chief Executive Officer and President, RTI; President, PTNJ

Paul Shapiro, Vice-President, Quality; Corporete Radiation Safety Officer (RS0), RT!

John Schlecht, Plant Manager and Plant RSO, PTNJ ,
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FADIATIdi TfDOCIM/ INODRJ0 RATED i

UIRfMWils
,

i
ISSUE: REPAIR OF COOR IWiDIE

'

DISPDCTIQi AYERS stated the cell door knob came loose about 1 to 2 weeksprior to week of 2/5/89. The knob was tightened and a peared
During the week of 2/5/89 the door knob ;againto be fixed.

came lotae. The knob was tightened again. AYERS stated that he
]saw that the inside door knob had been damaged and that both
isides were turnirg at the same time. This caused the latdt not
Ito cannect properly with the solenoid in the door janb which !

allomd the cell to be opened without the use of the key. AYERS |stated that he identified the malfurr:tioning door problem to
GRPITO durirg the 2/14/89 audit. SHAPDO susperded operations
until a now kncb was placed on the door.

AYERS
DirDWIW: AYERS was not sure if it was 1 or 2 weeks prior to the audit

when he noticed that the door knob was loc %. AYERS told
SDUIflui & RUSSDi of the problem. AYERG & R.1SSDi tightened
the faceplate arourd the knob. This cur a ted the problem. A
couple of cays later AYERS noticed that the knob was loose
again. AYERS infor1ned SDCIIIQ1 & }USSDi again of the problem.
AYERS & BUSSD4 tightened the scrws inside the door knob. . This
corrected the prxtlem. Again in a ocuple of days AYERS noticed
that the knob was loose and that the entire krrb could be
turned. AYERS infortned SDCIEIQi & HUSSD4 of this problen.
AYERS stated that NUSSDi told him to fix it. So AYms tight-
ened the scrws in the faceplate ard in the knob like they (he
& HUSSDi) did before. AYERS stated that the same problem
occurred at least 1 more time prior to the cudit. On that
omanaion AYERS did not notify RUSSE of the problem because he
thought that RUSSDi would just tell him to fix it. AYERS fixed
the knob by tighten 1rg the scrwo in the faceplate and in the
knob, turing the 2/14
happen if he (SHAPIRO)/89 audit SHAPDD asked AYERS What wouldtried to Cpen the cell door. AYERS
infor1ned SHAPDC that the knob was not functioning preparly ard
that the door could be opened. GRPDO tested the door ard was
able to cpen it without usin
were inmediately susparded. g the required key. OperaticosHUSSDi checked the door knob ard
ssW cperations.until t% hardle was fixed. AYERS stated
that the krob had to be out hxan the door which took about 2
hours. AYERS also stated that before a now lock was purthased
the knob frun the back door of Bldg. 62 was rauwed and tried
on the cell door. This did not work since the latch was not
1 enough to trip the solenoid. IPANK GIACANO Material

a new dcor knob (which wouldHa cr went to the store to
work on)the cell door.This several hours.
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: DEGRONDTT
(DUIRUK:El VAPNLIS & RESD4 stated that only the faceplate of the kncd*

was loose and this was brtught to RESD4's attention the week,

of 2/5/89 only 1 garator (AYDE). 'Riis was tightened by
RESD1 & 7his was the first time the prtblan was ;4 .

brurght to their attention. During 2 ;

after exertin/14/89 atadit SRPIRO wasable to open cell door 1'ons were g t force, wittart
using the Operat innediately. A.

Materials er was sent to buy a new handle. A new door
handle was installed and operations resumed within 2 hours.
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ISSUEt Ts0uiG OF DOOR HANDIE ICf IUCTIONING

DiSI W rICtit
Operator (AYERS)in the operator's Irg Book as he should have.that reported the prtb1m stated that he did -rot doomnent it
In 2/14/89 audit 9& PDC informed AYERS that all problens are
to be h wanted in the log book.

AYERS *

DTTERVIDf He did not M=nant any of the instances with the
m1functierting door handle. He stated that he was reprimnded
by SHAPDC durirg his 2/14/89 audit for not documentirg the
incidents with the door handle.

DEORCEMDTT
CONIIRDiCE: VARA}11S, SHAPIRO, & IUSSD1 stated that there are no records

other than those on 2/14/89 indicatirq that there was a prtblem
with the door handle prior to that date.

.
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ISSUEt DTIRY DTIO 71E CELL WI'HKUr USDG 'nE RD;lVDtED )GN

INSPDCTI0ti Informtion not known at time of the inspection.

AYD$ l
UTIUNILM AW:RS stated that after the inspection he was told by someone

that 2 operators (SKnN & KEIM had entered the cell without
usirg the irradiator key becaus)e they had left the survey meter
with the attached key inside the cell. The entries occurred on
two seperate cocassions durirty the priod of time flun 2/5/89 ,

'

to 2/14/89. This was the
hanile was malfunctionirg. period of time in which the doorAYERS immediately told RUSSD1 what
he had heard regardirg the operators entries into the cell.

DeutCDeff
00tFD1 DICE: VARAKLIS, S!!APHO, & RUSSD4 denied that any operator had ga' wd.a

acocas into the cell, with the source either in the up or CT.
position, without the use of the irradiator key. 7tw
utated that all entries are recorded on the ocmputor.y also
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ISSUE: FIXDG THE C0tiSOLE KEY SWTIG

DISPDCTICti Log entry for 2/1/89 indicates that there was a problem with
the console key switch. Other log entries iniioated that this
problem repeated itself en several other rmammions. The
operator (AYERS) stated that the console key switch was remWed
ard switched with the 90 second actuation (cell key switch) key
switch located in the cell. On 3
stated that the Startup hom soun/9/89 The operator (AYERS)ded iMintaly after the cell

I
,

key switch was activated. The switch was fourd to be locked in
the "on" position. AYERS stated that he contacted RUSSDi.
AYERS stated that HUSSD1 disu.ui: dad the wires to the cell key
switch ard installed a toggle switch so operations coald
continue. This procedure was appmved in a meeting attended by
RUSSDi, SHAPIRO & VARAKLIS. RUSSDi sent a nama dated 3/9/89
documentirg the charge to all tors. On 3
switch was renwed ard another switch was /10/89 the toggleinstalled.

AYERS
DTTERVIDit Not addressed

.

DilVRCDG37T
CONFERD12: RUSSDI stated that he was not around when the prthlem occurred

in 2/80. RUSSDI stated that SDCIEIQi was on duty when there
was a problan in 2/89. BUSSEN stated that SDCIEIQ4 was havirg
a problem with the console key switch. SDCIEIQ4 talked to
JGIN WALLAG in South Carolina regarding how to fix the key
Evitch. )RLLAG told SDCIEIm to take the switch out ard
clean it then it should be ok. SDCIEFON did this, replaced
the switch in the console and fourd that it rated properly.
RLCSDI stated that SDCIEIW documented in tle
Supervisor's log Book. BUSSEN stated that on 3/9/89 timre was
a problem with the cell key switch. In a nestirg attended by
Varaklis, SHARPIRO, & RUSSD4 it was decided to install a toggleswitch incontinue. place of the switch so that operaticos could

A le swi was installed on 3/9/89. . A new keyswitch was led on 3/10/89.

__
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ISSUE: ADDITIQRL HOBID4 M THE CEIL )TY SWDQi
!

1

\
DisarrIQi: liot a&iressed '

AYERS
DTHRVIEW: AYERS stated that on 4/1//89 there was a problem on D. M's

shift with the cell key switdl. AYERS stated that ) TIM was --
unable to initiate operaticms. AYERS stated that IED4 ratified
both IUSSDI and himself about the problem. AYERS stated that
KEIM told 10SSDI that the problem involved the cell key switch.
IUSSDI told KEIM that he did not think it was since it was a.

nw switch. AYERS reported to work at arproximately 0600 hours
and discovered that the plastic cam in the call key switd> had
been damaged by the high radiation fields present in the
irradiator cell during operations. AYERS gave the rhnagad cam
to IOSSDi. IUSSDI told AYERS that they wcmild continue to have
this problem with the cell key switch unless a more durable-
type was uso:1.

DiFdRCD4Dir
02iPERDiCE: IUSSDI stated that there have been to problens W3th tim cell

key switch, other than the one that occurred on 3/9/89.
,

4
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LIMITEs.,ISTRIBUTION--NOTFORPUBLICc.lCLOSURE

INVESTIGATION STATUS PECORD i

Case No.: 1-89-006S facility: Radiation Technology, Inc

Opened: 90/02/12 Docket No.: 030-07022

Assigned To: Wilson Priority: H i

Subject: Determining the Veracity of Statements Made by Licensee Management / ;

Additional Information j

Remarks: .

Category: OR

SS falsestatement/swornstatement) DR (drugs)

(misadministratier))
WR falsestatement/ written) MA
OM false statement / omission) ~ LC license conditions

YU OR falsestatement/ oral) ~ AE AtomicEnergyAct)
[ IH . intimidation & harassment) _ MS miscelleneous) ,

Status: Page 2

' /02/28: The former RSO was interviewed and corroborated the fact that the90 '

CE0/ President of R71 was informed, both in writing and orally, that-
an Irradiator Operator said he had breached the cell access door by
forcing it oper, without utilizing the door latch key; this notice
to the CE0/ President was prior to the Enforcement Conference (EC).
The f ormer RSO, however, reported that the climbing of the cell
door by 2 operators did not come up at Pre-EC management meetings,
to this best of nis recollection. Supplemental report was drafted
and is in field office for typing. ECD: 90/03,

90LO,3]/31: Supplementel report completed, reviewed by F00, and issued report
directly to U.S. Attorney's office, Newark, New Jersey, Case
closed 03/13/90..

90/04/30: No change.

90/05/31: See entry for original Case No. 1-89-006.

90/06/30: See entry for original Case No. 1-89-006. Received. declination
letter, dated June 13, 1990.

Closed: 90/03/13 Issued: 90/03/13 Referral:. 90/03/13- Statute:

D0J Action:
T

Evaluation XXXDeclination(90/06/13) ~~ ]
'

I
~ Prosecution / Grand Jury Prosecution / Plea
~ Indictment /Pending Trial Indictment / Sealed
~ Trial Conviction- _

~ Acquittal- -

.

~

LIMITED DISTRIBUTION -- NOT FOR PUBLIC DISCLOSURE'WITHOUT Ol' A'PPROYAL' -i

}hnu
. .- - . _ . . - -- .
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ITEM:10 RADIATION PROTECTION PROGRAM

10.1 RESPONSIBILITIES
*- 1

iRadiation Technology, Inc. , (RTI), as licensee, is
responsible for the conduct of the irradiator program-
and all actions of employees of RTI. In addition to !

t

the requirements set forth in 10 CFR Part 20, the
management and workers of RTI shall make every reasonable
effort to maintain radiation exposures, and releases of- . ,

'radioactive materials in effluents to unrestricted areas,
as low as is reasonably: achievable (ALARA)-.- The
responsibility for ensuring performance of the corporation

'

,

in natisfying licensee commitments, agreements and
responsibilities is delegated to those positions as ,

delineated in the following items. Refer to Figure 7.1
for the organisation hierarchy.

A. The Chairman of the Board is responsdble for encuring
that the Board is informed about the operating status
of RTI with respect to NRC regulations and for ensuring
that the Board: makes available the resources to operate i

the RTI Rockaway facility in full compliance with NRC |

regulations.

~ ~

B. The ~ Chief ~ Executive Officer and President reports to ;

the Chairman and is responsible for running the- '

corporation in a safe and profitable nanner in full
compliance with NRC regulations.-

C. The Corporate Radiation Safety Officer reports to the
President and has corporate responsibility for ensuring
full compliance with all elements of the Radiation Fro-
tection Program. The Director of Training may act
for the~Raciation-Safety Officer in his absence.

D. The" Plant Radiation Safety officek reports to the~

Corporate RSO and-has' responsibility for ensuring full.
compliance with a1Lalamants.4of.,,the Radiatich~
Protection,, Prog; ram'for the Plant-

.

E. The Plant Manager reports to the Vice-President
'

operations / Engineering and is in charge of all-,

operations of the RTI Rockaway facility.- In matters' i

of radiation safety, the Plant Manager is subordinate q

to the Radiation Safety Officer. "J f |

} . = -f }

30RTI, Rockaway, 29-13613-02
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L. Radiation Worker Tralning<

In addition to GET, RWT shall consist of at least six
hours of instruction on the following topics: '

Risks from occupational radiation exposure

Risks from pre-natal radiation exposure (for
female-radiation workers)
Time,- - distance and shielding to minimizeradiation exposu,re

Radioactive contaminatier,and its. control

Radiation Monitoring Devices

Werker responsibilities, including _ policy on' drug iand alcohol abuse

Successful completion of RWT requires the passing of a
.Written examination with a grade of- at least' 7 01 ipercent. A worker who fails an examination shallreceive additional = training in the area (s) in.which the' ;
'

examination demonstrates that the-worker's knowledge is
deficient. The worker shall be given a repeat

.examination. '

C. Operator Certification Training

For an operator entering the training . program after i

February 28, 1987, the training outlined in Table 8-1
shall be required for certification. 'This trainingprogram shall provide more than 40 hours of classroominstruction. (The estimated length of' the trainingprogram is 10 weeks.) Written examinations shall - begiven throughout the course of classroom -instruction,
and a final examination shall be given at 'the end of-
the training. Table. 8-2 lists:-typical examinationquestions and . their answers.. A score of 70 percent
shall be required to pass an examination 4 on. a topicalarea, and an average . of 80 - percent overall shall- be
required to pass the course. A trainee who f ails - an -
examination shall receive additional training in the -
area (s) which the exami' nation demonstrates the.t thetrainee's knowledge 'is deficient. The trainee shall be i

given a repeat examination. At -least half of. theq.'estions on e- repeat examination shall 'be difforent
from the questions on the original examination. A 1

-

treinee who has received training: on material outlined
iin- Table- 8-1 from an educational institution, ja

RTI, Rockaway, 29-13613-02, 06/03/87
9
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military program, or another facility may be permitted
to test out of course material that is not specific tothe Rockaway facility.

On-the-job-training (03T) shall consist of supervised
operation of an irradiator and radiation safety related
equipment covering all aspects of the formal training
outlined above in a practical setting. Part of the oJT
may be taught on a panoramic wet source-storageirradiatcr other than the Rockaway irradiator, but.at
least 30 days of oJT shall be on .the Rockaway
irradiator.

A minimum of four (4) months shall be spent in class
instruction, practical training, and on-the-job-

-

training. Following successful _ completion- of theoperator certification Training program, the operatorcandidate shall be appointed in writing by theRadiation Safety officer as a certified operator.

B.2 course Instructor
<

A. General Employee Training

The operations Manager is responsible for providingGET. The course instructor may be any responsible jindividual.
B. Radiation Worker Training

The individual who provides Radiation Worker Training:
Shall have a BS in Nuclear Engineering / Science or a
related field, e.g. Health Physics; or

'

Shall have a minimum of 4 years applicable experience
at a nuclear facility, such as a nuclear power plant or,

a commercial gamma irradiator.
C. Operator Certification Training

The Director of Training is responsible for the oCT
program outlined -in Table 8-1. Course instructor (s)will be the Director of Training, or. his designee (s),qualified by ex
particular course (perience and/or training for thes).

The Plant Superintendent is responsible for on-the-job-
training at the Rockaway facility. He may be assisted
by responsible individuals.

RTI, Rockaway, 29-13613-02, 06/03/87- 10
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Any instructor who provides the radiation safety
'

systems portion of the training:-

Shall be a certified operator for the facility for
which the training is being provided; or
Shall be a certified operator for a similar
facility who has passed the written examination
for certification on the facility for which he is
providing certification training.

Shall have a minimum of six months of practical
experience following certification on a commercial
gamma irradiator.

6.3 Records of Training

Records documenting the training of each individual will be
maintained at the Rockaway facility, except for questions
and answers in written examinations. Written examinations
will bc :<ept by the Director of Training. These t :aining
records will be updated as additional training is received,
and the ::ecords will be retained for a period of at least
three years following termination of employment.

Enfy_epAqr_TraininoE.4 e

A. General Employee Training

Refresher training for employees, except responsibleindj.viduals, will be conducted annually for at least
two hours.

B. Radiation Worker Training

Ref: esher training for radiation workers will beconducted annually for_at least four hours. Successful
completion shall require passing a written examination
with a grade of at least 70 percent.

i

C. Operator Certification Training

Refresher training for plant operating personnel will
| be conducted on an annual basis for at least fourhours. This training will be conducted by the Director

of Training or his designee. Following refresher
training, a written examination will be administered.

RTI, Rockaway, 29-13613-02, 06/03/87 11
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Areas where a trainee's examination identifies deficiencies
will be discussed with the individual.

Successful completion of annual ref resher training will be
documented in the individual's training file.

l

!

|

|

!

RTI, Rockaway, 29-13613-02, 06/03/87 12
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TABLE 8-1,

!

OPERATOR TRAINING CURRICULUM ]
'

|

;

Basic Radiation Theory
'

Theory of_the Atom
Radioactive Decay '

Half-life
Sources of Radiation
Definitions
Units of Measurement

Effects of Ionizing Radiation on the Body

Acute / Chronic Exposure
Prompt / Delayed Effects f

Ladiation Sickness<

'

Accidents in Irradiation Facilities t

Federal / State Regulations

Standards-for Protection Against Radiation |Notices, Instructions, Reports and Inspections
|

Personnel Radiation Exposure, Control, Techniques and
Responsibilities

Time, Distance & Shielding to Minimize. Radiation
Exposure
Shielding Materials q-

Exposure Limits
Radiation Surveys
Personnel Radiation Monitoring Devices
Personnel Responsibilities

,Thumb Rules 1

Radioactive Contamination

Loose Surface Contamination ~ !
Fixed Contamination
Waterborne Contamination
Contamination Control

.

!

l
RTI, Rockaway, 29-13613-02, 06/03/87 13 j
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Tabic 8-1 (continued) !

Radiation Monitoring Devices >

Fortable Survey Instruments
Area Monitor Operation i

,

Maze Monitor Operation
Swipe Technique
Counter Scaler Operation i

Radiation (quarterly) Survey
I
!Facilities Review '

Irradiator Construction
System Components (location / function)

|System Design Safety Features |System Modo 1 of Operation 1

Dominerallear Plant Construction & Operation

Laboratory Equipment

Use, Care and Calibration oft

Spectrophotometer
Counter Scaler
pH Meter
Conductivity Meter
Scales
Thermometers

Laboratory Procedures

pH Determination
Radioactivity Analysis of Water / Sludge
Swipe Analysis
Leak Testing of Scaled Test Sources
Ozone Quarterly Survey

Dosimetry

Dosimeter - Types and Ranges
Primary Dosimetry Reading, Calculating Doses and
Recording
Definitions - Dose Happing Techniques
Factors Involved in Protocol Configuration
Configuration of Customer Product for Phase II

Dosimeter Placement Grid
Documentation (phase II printouts / protocol sheet)
Seconde.ry Dosimetry Issue, Placement, Reading,

RTI, Rockaway, 29-13613-02, 06/03/87 14
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!able B-1 (continued)
Dosimetry (continued)

Evaluation, Recording to Provide Product History jCalculations Related to Dosinetry (log plot
regression analysis, static ex times,
dwell times, top-of f dwell times, posuremin/ max ratio)

Administration

FDA/USDA Considerations '

Good Manufacturing Protocols
Correct Log Entries
Review of Logs
Instruction /Use of All Forms for Processing and

.

Documentation

operations

Forklift operation
Loading / Unloading Trucks
Care / Maintenance of Forklift
Warehouse Housekeeping
Product Description
density of containers)(calculations, cuft/ carton,

Documentation of Damaged Product
Receiving / Shipping of Customer Product
Domineralizer Weekly Radiation Survey
Water Temperature /Demineralizer Resistivity
Irradiator Pool Water Level
Module Transfer
Loading / Unloading Co60
Safety Interlock Testing
Military Time /Julian Date
Start Irradiator (in all modes of operation)Updating Customer Dwells
Calculations

License Review

NRC Material License
NRC Defect Reporting
NRC Notification
Plant Changes / Modifications

Fire Training
Annual Fire Test
Fire in Radiation Room (emergency)

RTI,-Rockawaf, 29-13613-02, 06/03/87 15
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Table 8-1 (continued)
Industrial Safety

Preventive Maintenance

Preventive Haintenance Program
Pneumatics
a) Rebuilding / replacing pistons -

b) Repair of airline fitting (sweat or ferrule)
c) Rebuild / replace solenoids

Electrical
a) Replace radiation room wiring
b) Replace limit switches
c) Read /use voltmeter

General Haintenance
a) Conveyor
b) Grease / lubricate necessary components-

source hoist pulley, air compressor, limit
switch heads

c) Air compressor system checking oil,-

filters, belts, safety valves and water
traps

d) Change domineralizer water filters
e) Demineralizer regeneration
f) Makeup Water Treatment System cartridge and
resin replacement

|

|
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Table B-2

TYPICAL TINAL EXAMINATION
FOR OPERATOR CERTIFICATION

1. Name the three common atomic particles of which atoms arecomposed. (proton, neutron, electron)
t,

2. In the term Cobalt-60 the 60 is the atomic .(weight)

3. Name the three most common types of radioactive decayemissions. (alpha, beta, gamma)
4. Cobalt-60, a radioisotope of cobalt, emits highlypenetrating radiation. (gamma)

5. The radiation from Cobalt-60 (Check all correct answers).
(a) can cause exposed materials to become radioactive.
(b) can cause damage to human beings.
(c) will not penetrate human skin.
(d) can be turned off when not in use.

((b))
6. The time it takes radioactive material to be reduced to halfof its activity is know as its (half life).

7. If I have a million Curies of Cobalt-60 now, how much will Ihave 10 1/2 years from now? (250,000)
B. If the water in the irradiator pool becomes contaminated,>

you will become contaminated if you get the water on you?True or False, circle one (true)
9. The plant area limited to " authorized emplo only" is(protected area)yeescalled the

.

10. An accessible aret where the major ' portion of the body can
receive greater than 100 millirems in five days is called a

(radiation area).

11. What sign (wording) must be on all containers or rooms| containing licensed quantities of' radioactive materials?
(Caution Radioactive Material)

12. An area in which a major portion of an individual's body can
receive in excess of 100 millirems in one hour is called a(high radiation area).

13. One Curie of radioactivity is defined as
disintegrations per second. (3.7 x 1010)

RTI, Rockaway, 29-13613-02, 06/03/87 17
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Tab 2 e B-2 (continued)
,

14. Define a rad. (That amount of radiation which will result 1

in the absorption of 100 ergs /gm in any material)
15. According to federal regulations, what is the maximum time

period between leak checks on sealed sources? (six months)
*6. True or False? For Cobalt-60 gamma radiation, 1 rad' equals.

1 rem. (true)
117. Your survey meter does not have a thin window on the |

detector tube. Will you detect the beta radiation from 1

Cobalt-60? (no) I

18. Exposure to relatively low levels of ionizing radiation over
an extended period is know as radiation exposure
and is the basis for radiation exposure limits. (chronic)

,

'

19. What is the source of the higher background levels found at i

high altitudes? (cosmic rays)

20. State three generally
radiation exposures. (time, pteddistance and shielding)-

acce methods for controlling

21. If your hands were in a field of 10 millirem / hour while
working, and you estimate that it will take two - hours to
complete the- job, what would be the total exposure to yourhands ? (20 millirem) !

1

22. If you perform a swipe survey of an unrestricted area, the
company action limit is (90 pCi/100 sq cm)

>

.

23. If the dose rate measured at'three feet from a' point source
is 100 rem /hr, what would be the dose-at 10 feet? (9 rem /hr)

24. A customer would like us to sterilize a load of nitric acidfor hospital use. Can:ve do it? (nol)
25. Whan must a film badge be worn? (whenever on duty).
26. Will a film badge indicate your exposure to alpha radiation?

(no)

27. Federal regulations limit whole body exposure to ionizing
v*diation in an unrestricted are to

rem-per year.- (0.5)

A routine survey of the demineralizer with a portable survey28.
meter indicates a reading .cf 0. 5' millirem /hr- aboveL background. Is this significant? Why? (Yes, it may be an

,

indication of a leaking source-pencil.)
.

RTI, Rockaway,- 29-13613-02, 06/03/87 18
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. Table B-2 (continued)
29. In what range of total doses are ferrous sulphate (Triche) -

dosimeters generally useful? (3,000 to 40,000 rads) >

30. redera. regulations limit whole body exposure to ionizing
radiatbl, in a restricted area to rem per quarter.
(1.25)

,

31. The maximum radiation dose rate allowable in an uncontrolled
area in millirem /hr. (2)

32. In whet total dose range are red Perspex (Harwell)dosimeters generally useful? (500 krads to:5-megarads)

33. One millicurie of cobalt-60 will result in a dose rate !
approximately millirem .at one mater from the t
point source. (1) 'l

34. Given equal thicknesses of water and steel which would be a
better shield for cobalt-60 radiation? (steel)

35. Who is responsible for your personal exposure 'to ionizing . *

radiation? (I am)
t 36. What common plastic is particularly susceptible to theeffects of cobalt-60 radiation? (teflon)>

37. What safety precautions must be taken prior to entering the
radiation room after completion- of a product run? (Checkthe maze radiation- monitor on the console, check that the
source down indication is given, perform a maze- radiation
survey, visually check tha*: the source is down)-

38. True or False? Food which has been irradiated isradioactive. (false)
39. One purpose of the- irradiator ventilation system is to

,

prevent the spread of any -radioactive contamination.- The
other is to reduce the concentration-of
formed during the irradiation of air to .. levels within-
Federal guidelines. (ozone)

40. What happens if the air compressor fails to provida.
sufficient air pressure? (The irradiator shuts down.):

41. Under what conditions is it permissable to bypass a safety
interlock while the irradiator is in operation? (none)

42. At what pool water resistivity must the domineralizer
be regenerated? (100,000 ohm-cm)

RTI, Rockaway, 29-13613-02,-06/03/87 _19
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'[ableB-2 (continued),

43. List all items which will activate the irradiator safety
circuits causing the source to automatically lower.
(interruption of the input conveyor light screen,
interruption of the output conveyor light screen, opening
the maze personnel door, conveyor malfunction, emergency
stop switch actuation, breaking the mate personnel passage-
photoeye beam, high radiation level in the maze, low - air
pressure, source hoist malfunction, fire in the radiationroen, loss of power, pulling the trip wire in the radiation
room, loss of radiation monitor signal)

44. If the heat sensor indicates a fire in the radiation room,
what two things will happen? (The irradiator will shutdown, and an alarm will sound.)

45. Loss of power during Arradiator operation will cause what
effect on the irradiator? (The product conveyor will stop,
and the source plaque will be automatically lowered to the
fully shielded position.)

46. What are two major reasons for demineralizing and filtering
the pool water? (To prevent corrosien and to promoteopticti clarity for remote operations)

47. Why is the startup safety switch in the radiation room
located at the farthest point from the radiation room exit?
(To insure that the operator knows that all personnel aro
out of the radiation room prior to startup)

48. The lab has measured the activity of a water sample as
5x10-6 microcurie /ml. Who should be notified? (RSO)

49. If a person receives a radiation exposure at which
level might he experience nausea and fatigue: 25 rem,100 rem, 1000 rem (circle one) (100 rem)

50. If you were 25 years old at ye T last birthday, what is the
maximum whole body accumulated dose to which you arelimitt.d? (35 rem)

RTI, Rockaway, 29-13613-02, 06/03/87 20
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RECEIPT Of CORRESPONDENCE-

On May 8, 1989 John R. WHITE, Chief, Nuclear Materials Safety-Section C,
DivisionofRadiationSafetyandSafeguards(DRSS),NRC,providedthe

.

reporting Investigator with a copy of a two page letter dated both May 4, 1989
(front page) and May 2,1989 (back page) from the RSO of RTI, John RUSSEN,

'

which was processed through the NRC mail room, Region I, on May 8. 1989 at
4:43 p.m.. The letter, addressed to Malcolm R. KNAPP, Director, DRSS,
documents RTI's response to the question asked of them at the Enforcement
Conference reaarding the cell maze door entry computer printouts and their
efforts to validate their response after the fact. The letter notes they were
unable to validate their response. A copy of the RTI letter is hereto
appended.

.

Attachment:
RT1, letter dated on front page as May 4, 1989.

Y$ ~
nest P. Wilson, Investigator

Office of Investigations
F.ield Office, Region !
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