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1.0 PURPOSE FOR INFORMATION ONLY
To provide a descripcive information source ¢ time

irradiator source is up and down, and reasons or probiems of
operation, i.e., systems malfunction.

2.0 ESCOPE

Applies to direct irradiator operations,
3.0 REFERENCES

None
4.0 EFIN o

4.1 Time up - the clock time the source was in a full
raised position.

4.2 Time down - the clock time the source was in a down or
stored position.

ds
w

Problem - a bkrief description of why the source
dropped, i.e., systems malfunction of conveyeor, inter-
lock viclation, etc.

4.4 Operation - a brief description of operation, i.e.,

static run, cell 1locad or unlcad, & position walk
around, safety interlock test.

5.0 EQUIPMENT/MATERIAL REQUIREMENTS

5.1 Irrad.ator Down Time Log, used in conjunction with
Irradiator Log.

o
pes

.0 SAFETY REQUIREMENTS

None
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7.1 Irradiator Down Time Log

7:1:1 Provides the dates and times of cell
operation, i.e., up and down time records as
well as a brief description of the problems
incurred with the raising and lowering of the
cell along with cell operation.

T:3:3 The up time and date for the Irradiator Down
Time Log (Exhibit A) must correspond directly
with the start time and date of the
Irradiator Log (Exhibit B).

NOTE: Accuracy in problem recording will better
facilitate the operations department in
providing an adeguate maintenance schedule on
consistent cell/conveyor/source malfunctions.

NOTE: Operation indication will provide a brief
description of the operations of the cell
pertaining to source up, source down
functicns, Lol Load/unload cell for
processing runs, static runs, & position walk
arounds. Abnormal cell operation with a

brief description of the malfunctions, i.e.,
' source drop because of jam on Piston 1.

7.2 Damage to conveyor system because of malfunctions
should be noted at the end of each shift in the
Supervisors Log Book.

7.3 Overall, in normal operations, the Irradiator Down Time
Log provides the Operations Department immediate visual
verification of normal run times for any given work

shift,
8.0 EXHIBITS
A - Irradiator Down Time lLog
B - Irradiator Log
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4.0 DEFINITIONS (cont) FOR INFORMATION ONLY

4.4 "Constructing" or ‘'construction" - the design,
manufacture, fabrication, placement, erection,
installation, modification, inspection, or testing
of a facility or activity which is subject to the
regulations in and consulting services related to
the facility or activity that are important to
safety.

"Dedication" of a commercial grade item occurs after
receipt when that item is designated for use as abasic
component.

"Defect" means:

4.6.1 A deviation (see definitions in Section
4.7)in a basic component delivered to a
purchaser for use in a facility or an
activity subject to the regulations in this
part if, on the basis of an evaluation (see
definition in Section 4.9) the deviation
could create a substantial safety hazard: or

4.6,2 The i.astallation, use or operation cof a basic
component containing a defuct as defined in
Section 4.6.1.

"Deviation" - a departure from the technical require-
ments included in a procurement document (see defini-
tion in Section 4.11).

"Director" - an individual appointed or =lected accor-
ding to law, who is authorized to manage and direct the
affairs of a corporation, partnership or other entity.
In the case, of an individual proprietor ship "director"
means the individual.

"Evaluation" =- the process accomplished k' or for RTI
to determine whether a particular deviition could
¢reate a substantial safety hazard.
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4.10

"Operating" or "operation" - the operation of a facil-
ity or the conduct of a licensed activity which is
subject to the regulations in this part and consulting
services related to operations that are important to
safety.

"Procurement document" - 3z contract that defines the
requirements which facilities or basic components must
meet in order to be considered acceptable by the pur-
chaser,

"Responsible officer"- the President, Vice President,
or other individual in the organization of a corp-
oration, partnership or other entity who is vested with
executive authority over activities subject to this
part.

"Substantial safety hazard" - a loss of safety function
to the extent that there is a major reduction in the
degree of protectiorn provided to public health and
safety for aay facility or activity licensed, other
than for export pursuant to 10 CFR, Parts 30.

"Supplying" or "supplies" - contractually responsible
for a basic component used or to be used in a facility
or activity which is subject to the regulations in 10
CFR 21.

EQUIPMENT/MATERIALS REQUIREMENTS

None

SAFETY REQUIREMENTS

None

RI1 1002
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7.1

The Vice President of Operations or res-onsible officer
subject to the regulations of this ,art or a person
designated by RTI management shall notify the Commis-
sion when he obtains information vreasonably indicating
a failure to conply or a defect affecting (a) the
construction or operation of RTI or a subsidiary faci-
lity or an activity that is subject to tho licensing
requirements under 10 CFR Parts 30, 71 ard that is
within his organization's responsiblity ar. is supplied
for a facility or an activity within *h¢ United States
that is subject to the licensing req irements under 10
CFR Parts 30,71 or 72. The above stification is not
required if such individual has actual knowledge that
the Commision has been adequately informed of such
defect or such failure to comply.

Initial notification required by this paragraph shall
be made within two days following receipt of the infor-
mation. Notification shall be made to the Director,
Office of Inspection aad Enforcement, or to the Regio~-
nal Adninistrator of Region I (Exhibit B). If initial
netification is by means other vhan written communica-
tien, a written report shall be submitted to the appro-
priate Office within 5§ days afte- the information is
obtained. Three copies of each report shall be submis~
ted to the Director, Office of Inspection 1 Enforce-
ment (Exhibit a).

RTI and its subsidiaries shall POsSt curreut copies of
following documents in a conspicucus position on any
Premises, within the United States where tha activities
subject to this part are conducted (1) the regulations
in 10 CFR 21 (2) section 206 ©of the Energy Reorganiza-
tion Act of 1974, and (3) procedures adopted pursuant
to the regulations in 10 CFR 21 or corresponding Agree-
ment State regulation.

I1 1002
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If posting of reguliations in this procedure or the
procedures adopted pursuant to the regulations in this
part is not practicable, the licensee or firm subject
to the regulations .n this part may, in addition to
posting section 206, post a notice which describes the
regulations/procedures, including the name of the indi-
vidual to whom reports may ke made, and statas where
they may be examined.

7.4 Exemptions

The Commission may, upon application of any
interestedperson or upon its own initative, grant such
exemptions from the requirements of the regulations in
10 CFR 21 as it determines are authorized by law and
will not endanger life of property or the common
defense and security and are otherwise in the public
interst. Suppliers of commercial grade items are
exempt from the provisions of this part to the extent
that they supply commercial grade items.

7:4:3 Maintenance of Records

RTI and its subsidiaries shall maintain such
records in connection with the licensed
facility or activity as may be required to
' assurecompliance with the regulations in 10
CFR 21 or corresponding Agreement State

Regulations.

7:4:2, RTI personnel shall prepare records in
connection with the designs, manufacture,
fabrication, placement, erection,

installation, modification, inspection or
testing of any facility, basic component
supplied for any licensed facility or to be
used in any licensed activity sufficient to
assure compliance with the regulations in 10
CFR 21 or appropriate Agreement State
Regulations. After delivery of the facility
or component and prior to the destruction of
the records relating to evaluations or
notifications to the Commission such records
shall be offered to the purchaser of the
facility or component. If such purchaser
determines any such records.

RI1 1002
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T2+ 1 Are not related to the creation of a
substantial safety hazard, he may authorize
such records to be destroyed or

Tike2.2 Are related to the creation of a substantial
safety hazard, he shall cause such records to
be offered to the organization to which he
supplies basic componerts or for which he
constructs a facility or activity.

If such purchaser is unable to make the
determination as required above then the
responsibility for making the determination
shall be transferred to the individual, corp-
ation, partnership, or other entity subject
to the regulations in 10 CFR 21 or
Appropriate Agreement Ctate regulations that
issued the procurement document to the pur-
chaser. 1In the event that the determination
cannot be made at that level then the
responsibility shall be transferred in a
similar manner to another individual, corp-
oration, partnership, or other entity subject
to the regulations in this part until, if
necessary the licensee shall make the deter-
mination.

7.4.3 Records that are prepared only for the pur-
pose of assuring compliance with the regula-
tions in this procedure and are not related
to evaluations or notifications to the Commi-
ssion may be destroyed after delivery of the
facility or component.

RTI and its subsidiaries shall assure that each pro-
curement document for a facility, or a basic component
specifies, when applicable, that the provisions of 10
CFR Part 21 apply.
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7.6

RTI and its subsidiaries shall permit duly authorized
rapresentatives of the Commission or appropriate Agree-
ment State Representatives to inspect its records,
premises, activities, and basic components as necessary
to effectuate the purposes of this part.

8.0 EXHIBITS
NRC Addresses

A - Director Office of Inspection and Enforcement

U. § Nuclear Regulatory Comaission
Washington, DC 20555

Attention: Director Office of Inspection and
Enforcement
B - Regional Administration

U. €. Regulatory Commission

Region 1

631 Park Avenue

King of Prussia, PA 15406

Attention: Regional Administrator

71 1002
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7.0 PEOCEDURE

Irradiator
minimum of four

Operator
(4)

The initial
on the jok training

three (3)

-

oJT itcludes

forty

FOR INFORMATION ONLY

Certification
months training.

shall require

months shall consist
(CJT) .

(40) hours

classroom training outlined in Exhibit BE.

The fourth
gualification

has received
classroom

forty
instr

rainee 1is
:--ac¢a 0¥ Operator
During <his previs.
will assume
operater under
certified oper
Qualification Card

s

month
period.
trainee has completed

uction
comprehensive examination,
provisionally
tor

onal -
the duties /respows
the ¢i su

- Ay
(S b

is a
Ster
three (3)
(40) hours
anéd has
then

)
14
-

of
passed

=
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-

fied

(30)
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s
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Oper

of

formal

provisional
the operator
months OJT,
formal

a

the operatoer
an

qays.
:-a;nee
an

=4

“or

(Exhibit €) will be issued

during this period and initialed only by the

certified operator dir ec“y surrervising the

trainee. The initials £fo the certified

Ooperator on tThe trainee's card attests 0 the

trainee's prcficiency in <that particular

arez.

Te3+3ud The provisional gualification
period may be extended if & minimunm
evel cf preoficiency is nos
denmcnstrated within <hirty (30)
cayvs.

NOTE Management reserves <the right <o
remove any operator trainee <Iron
provisicnal cperater status and
operator Training prograr oy
f2ilure +9 1possess the proper
aptitude or failure to demonstrate
the nece perierm the
guties/> o2 &
cerzifie
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7.2 Upon c~mpletion of three (3) months OJT and forty (40)
hours formal classroom instruction, a comprehensive
written exumination shall be given. The operator
trairee shull achieve a m.nimum score of 80% to pass.
The examination shall consist of a mninimum of one
hundred (100) questinns.

y % 1 If a trainee should fail to pass the written
examination, a second examination may be
given.

NOTE: Retaken exams shall have a maximum of 30%

repeat guestions form the previous exam.
7.2.2.1 imum of thirty (30) days shall

bet initial examination
test to allow for meaningful
and Improvemen:t on the behal?
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Refresher training for plant operational personnel will
be conducted annually. This annual refresher training
should be a minimum of four (4) hours in length.
Topics shall include radiation safety, facility license
review and updating in regards to operational/emergency
procedural changes. The training will be conducted by
the Training Coordinator, Radiation Safety Officer, r
his designee.

7:3:1 A written examination will be given following
the refresher training. A score of 80% is
reqguired to pass. Areas where the
examination reveals deficiencies will be
discussed with examinees following grading of
the exams. Documentation of successful
cempletion c¢f annual refresher training will
be recordec in the operators individuzl
training folders. Inamination scores will be
provided to the Manager of Operations, by
letter, from the Trazining Cocrdinazor.

achieve 80% on the
examination will be cause
nterview with the Training
to geternine the
measures recuired <o
cperator's knowledge
gdesired stancdard. Th
ure to be taken
the taXing of

previousl

|

omo
!

O m
M Y 1 ¢t ¢

v
N h g

th W

f @




2 L

|eocmen! iy

reEUN R PORATE | IRRADIATOR OPERAT 10N

o
wn
2

P—
La%

Secnon/Numper/ irevision

oipve: 9.700. ORIGINAL
JRRADIATOR OPERATOR CERTIFICATION ETYSIST T
l July 23, 1986

UNCONTROLLED COPY
7.0 PROCEDURE (cont) FOR INFORMATION ONLY

7.4.2 If the operator was previously certified on a
different model Irradiator, he shall be re-
certifiea by the completion of the following:

7.4.2.1 pass the Irradiator Operator exam
with a score of 80% or high to
waive the <three (3) mon'h OJT
requirement;

7.4.2,2 complete a thirty (30) day
provisional cperator period under
the direct supervision of a
certified operator;

1

7:8:2.3 1 te the items on the Operator
ication Card, raving then
.ed by the certified operator
upervised the treinee's

ovisional qualification period,

5 J O

m :

f oy
preps

n n\m
o

0 i
@

TG £ =00

"

NOTE: All re~certifications must be
reviewed and signed by the
Radiation Safety Officer

7.5 When an operator trazinee is esignated, the Manger of
Operations shall cause a training <fclder <o be
initiated. The <=trairing folder shall include @
corperate training recerd (Exhibis A), tThe szart and

ending dates for OJT, docunment

atio
formal training to include date of examination and
score. The ZIolder shall a2lso include star:t ané endi -
cdate of Provisicnal Operaztor walification an <the
trainee's completed Operator Qualifica=ion Ca*c. The
Radiation Safety Officer shall review the exanminazion
cor and completed Operztor OQuealifica=ion :ard t.
ensure documentaticn of sraining is conmplete. The
final operaticr certifiicetion shall <hen be signed Dby
the Radiation Safety 0fficer.
VOTE: raining records will be maintained for =hree (3) vears
‘c..o&.n~ termirnation of the emplovee.
8.0 EZXEIBITS
A = Corporate Treininc Recerd
B = Irradiasor Operazer Training Progcran
C = COperator Qualificeziorn caré
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1.0 PURPOSE
To establish the guality assuranze program for the design of
safety related structures, systems and components.

2.0 SCOPE

Includes the review for suitability cof application of

materials, parts, equipm Bt cwd processes that are

essential to safety related fuﬁctlo
3.0 REFERENCES
None
4.0 DEFINITIONS
None
5.0 EQUIPMENT/MATERIAL REQUIREMENTS
None
6.0 SAFETY REQUIREMENTS
None
7.0 PROCEDURE

7.1 Radiation Technology. Inc. (RTI) has the responsibility
for design control. Other organizations may be
delegated to establish and execute specific parts but
RTI retains ultimate responsibility.

7.2 All interface controls for organizations performing
safety related design work shall be identified and
implemented according to procedure.

7.3 The adeguacy of Jesign will be verified to the extent
specified. T.e depth of verification depends upon the
importance and complexity of design, the degree of
standardization, +the state ©f +he art, and similerity
with proven designs.

: Mmo
— — gy —
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7.0 PROCEDURE (cont)

Zrass Verification shall be by individuals other
than those who performed the design.

The originators supervisor may perform the
verification provided the supervisor:

7:3:8:1 Did not specify the design
approach.

T:8:8.2 Did not rule out certain design
considerations.

7:3.2.3 Did not establish the design
inputs.

7.3.2.4 Is the only person comrpetent +o
perform the verification.

7.3:3 Justification for the originztors supervisor
verifying the design must be documented.

7.3.4 All changes require verification.

7.4 RTI Engineering is responsible for the design, design
review, engineering approval of design changes, design
evaluation and design control of RTI facilities.

7.4.1 RTI Engineering may delegate activities but

retains responsibility for the overall
design.
7:8.:% In all cases, final engineering decisions and

ultimate design control of safety related
structures, systems, and components related

to RTI facilities shall be the responsibility
£ RTI Engineering.

7.5 Design process

7.5.1 Design control measures shall be applied to
design analyses, such as thermal, hydraulic
and nuclear radiation, compatibility of
materials; accessibility for in-service
inspection, maintenance, and repsir; and
delineation of acceptance criteria for
inspections and tests.

RTI 1002
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19:2

Procedures define the RTI method for
implementing design control measures. These
measures shall reguire that applicable design
requirements, such as design basis,
regulatory reguirements, codes, and standards
are translated into specifications, drawings,
procedures, or instructions. All materials,
parts, eguipment, and processes, including
standard "off the shelf" commercial or
previously approved items, essential to the
safety related functions shall be selected
and reviewed for suitability of application.
The basis for selection may include industry
standards, material and prototype hardware
testing programs, and design reviews.

7.6 Design Change Control

7

~J

6.1

6.2

Procedures governing design change control
during construction, modifications to
operating plants, control of discrepant or
deficient design conditions, and reported
unsatisfactory performance provide for the
identification of the need for design changes
and & documented method to control these
changes. Design and specification changes
shall be subject to design control measures
commensurate with those applied during the
original design.

During the design and construction phases, an
independent review and approval of design
changes shall be performed by <the
organization that conducted the origineal
design reviews, unless the originating
organization designates another organization
to perform this function.

RTI 1002
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7.0 PROCEDURE (cont)

7.6.3 During the operations phase, proposed safety
related design changes/modifications shall be
submitted to the operating plant management
for pPprocessing and review. The proposed
Plant change/modification (PC/M) shall be
submitted to Engineering, following plant
review, for final design. Final review ang
approval of the design change shall be
performed by the Radiation Safety Officer for
8 facility specific change or by the Vice
President of Operations and Engineering for a
generic design change.

7.7 Design Interface Control

Procedures provide the method for identification of
design interfaces, design interface changes, and
modifications affecting drawings and documents.
Engineering is responsible for review and coordination
©f design interfaces. Engineering assures +hat
interface problems are resoclved and that all design
interface changes or modifications are reviewed for
interface effects prior to approval.

7.8 Design Verification

Ultimate responsibility for design adequacy and
evaluation is retained by Engineering. The depth of &
design review shall be commensurate with the
significance of the safety function perforred by the
item, the complexity of the design, experience with +he
design, and experience with potentisal suppliers of the
item,

8.0 EXHIBITS

None

RYI 1002
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To describe the method by which RTI implem ents and processes
design changes and .odifications to operating irradiation
plants that affect nuclear safety or have an affect on th
environment.

2.0 SCOPE

This procedure applies to the control of design ch.nges to
structures, systems and components important to the safety
of plants that have an USNRC or ag*eeﬂent state Operating
License. It also includes p*ov¢s1ons for submitting design
changes to the Licensing Authority for approval whenever
they relate to an item specified in the license.

3.0 REFERENCES

10CFR20,30
ANSI 43.10

4.0 DEFINITIONS

1 >

4.1 Unreviewed Safety Question - A proposed PC/M to
equipment or systems important to the safety of plants
that have byproducts peratlng Li cense shall be deemed
to involve an Unreviewed Sa fety Question if:

4.%.3 The probability of ccurence or the
consequences of an accident or malfunction of
eguipment to safety may be increased.

g.3.2 The possibility for an accident or
malfunction of a different ¢type than any
eveiluated previously may be created.

4.2 Safety Evaluation - A written record which provides the
basis for determination that the PC/M does or does not
involve an Unreviewed Stfety Question

RTI11001 instructions Not Written are Instructions Not Given
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4.3 Plant Change/Modification (PC/M) =~ Any change or

.0

modification to plant systems or equipment that affects
safety or includes a revision to the operating license.

PC/M Package - The file containing all pertinent
documentation concerning a PC/M, e.g., the Plant
Change/Modification Form, the Safety Evaluation, all
required written reviews, design material, quality
control documentation, acceptance tests and procedures
and relevant correspondence of material applicable to
the change.

Design Verification =~ Checking or verifying the
adequacy of design, such as by ther performance of
desigr. reviews, the use of simplified or alternate
calculational methods or by the rperformance of a
suitable test program.

The design verification shall be performed and
documented by a person other than the originator of the
design. If necessary, the verification may be perfor-
med by the originator's supervisor, provided the super-
visor did not specify a singular design approach or
rule out certain design considerations, and did not
establish the design inputs used in the design. The
use of the originator's supervisor for design verifica-
tion should be restricted to special situations where
the supervisor is the only individual within the design
organization competent to perform the verification.

EQUIPMENT/MATERIAL REQUIREMENTS

None

SAFETY REQUIREMENTS

None

PROCEDURE

7.1

The Vice President Operations and Engineering or the
Flant Radiation Safety Officer is responsible for:

RII 1002
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Determining whe.er or not a proposed change
or modification, or revision thereto, affects
nuclear safety or is a license related item.

Approving or disapproving implementation of
the PC/M after receipt of a recommendation
from the Plant Safety Committee. (As used in
this procedure, the designation PC/M refers
only to those changes or modifications
affecting nuclear safety or having an adverse
impact on the environment.)

Safety Committe (PSC) is responsible for
all proposed PC/M's to plant systems or

equipment that affect nuclear safety.

7.3 The Director of Engineering - Radiation Technology is
responsible for:

7.3.% Performing the safety evaluation of proposed
PC/M to plant systems and equipment that
affect safety to determine if the proposal
involves an Unreviewed Safety Question.

7:3.2 Design verification, including evaluation of
the effects of those PC/M's on the overall
design, to ensure that the design adegquacy is
verified,

7.3.3 Enginering approval of design changes.

Ts3.:4 Documenting and con..olling design
interfaces, including documentation of the
resolution of design interface questions
between departments.

7:3.8 Revising drawings.

7.4 The Plant

7.4.1

Manzger is responsible for:

Assigning a control number, tracking the
status and maintaining a file of each
proposed PC/M.

RII 1002
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Tod 3 Reviewing proposed PC/M for inclusion of
appropriate cquality criteria, standards and
hold points.

7:4.3 A review of the completed PC/M package after
implementation, for compliance with this and
other governing procedures to include a
review of all endorsements, sign-offs, com-
pletion of required acceptance testing and
inspection.

7.4.4 When appropriate in accordance with drawing
control procedures, forwarding information
required by those procedures to RTI
Engineering for incorporation into Plant
drawings.

7:.4.8 Transmitting the completed PC/M package to
Vice President of Operations.

7.5 Processing of PC/M's

7:8.1 A standard form and numbering system shall be
established and utilized at each plant to
assure that all PC/M's are handled in a
uniform manner and properly documented. The
form shall contain, as a minimum, that infor-
mation shown in Exhibit A of this procedure.

7:8.2 All personnel conducting design/engineering
work on the proposed PC/M shold be aware of
the regulatory regquirements and other
applicable codes standards in } “eparing and
reviewing the proposed PC/M. Quality levels
at least equivalent to design basis shall be
maintained.

~J
W
o

If necessary, an implementation procedure
shall be drafted and included in the PC/M
package.

RTI 1002
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PC/M revision:

7.5.4.1

7.5.4.2

If at any point during the review
cycle it is determined that PC/M
should not be implemented in its
present form, coordination should
be estaklised with the originator
for revision or cancellation. This
coordinatin shall be documented and
become part of the PC/M pankanqe.

If at any point after f . ap.ro-
val of the PC/M it is stermined
implementation should not be made
in its present form, the 2..nt
Superintendent shall be responsible
for:

7.5.4.2.1 Authorizing the revision
or cancellation, if he
determines nuclear safety
is not affecte-,

7.5.4.2.2 Forwarding the revision
or cancellation for re-
view in accordance with
section 7.6 of this pro-
cedure, if nuclear safety
is affected.

7.6 Preparation of Plant Changes/Modifications (PC/M's):

A PC/M may be requ

ested by any RTI department by using

the guidelines in this procedure.

7.6.1

When a PC/M is proposed, the cognizant RTI
department head shall be responsibie for the
performance of preliminary research and com-
pletion of the applicable sections of the
PC/M form.
to the Vice President-Operations.

The PC/M shall then be forwarded

RTI 10
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7.7 Records and Notifications:

PROCEDURE (cont)
7473
7:%.:2
EXHIBITS
A -

The PC/™ package shall be filed and retained
at each plant.

A brief description of each PC/M and a
summary of the Safety Evaluation ghall be
reported to the Director of Quality,

Information for form PC/M handling

RII 1
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p

2.

Listed below is the minimum information required for PC/M forms
to be used at each irradition plant. Additional information may
| be required by individual plant procedures.

Plant and Unit identification.
Plant Change/Modification (PC/M) request number.
Title of change

Description of the PC/M, including design analysis and
design inputs prepared, if required.

Purpose of need for the PC/M.
A Preliminary Safety Evaluation.

Quality Requirements or Considerations e.g., inspectin,
tests, records, etc.

Effect of the PC/M on:

. Drawings

. Spare Parts Inventory
Plant Procedures
Technical Specifications

Indication as to the PC/M being Safety Related or Non-
Safety Related.

Review and approval s gnatures as required by Technical
Specifications, Plant procedures and Procedure 13.2.

Implementation authorization signature and date.

RII 1002




FOCHITY Dooonmem Doge
CORPORATE ENGINEERING 3 o 13

Suprec! Section/Numoer/Revision
13.2.  ORIGINAL

FACILITIES CHANGES Theclve ua'e
JULY 28, 1986

UNCONTROLLED COPY CXHIBIT A Page 2 of 6

FOR INFORMATION ONLY

Page of
PLANT SMANGE 'MODIEICATION
PLM No
Plant/Uniz
|
| date
{ (1) Originator/Dept
|
|
!
]
| (2) Title of Change
| {
| |
f (3) Description of PC/M :
| :
{
[ a
|
! |
| |
|
! (4) Need for PC/M |
| |
1
{
|
|
i (5) Estimates Cost :
' |
| (8) Proces " .
| (8) Procedures !nvolved | (7) Orawings lnvolved
P . |
} (8) Quality Reguirement \
| |
i (9/ Sudmitting Activity Signature/Title | (10) Plant Manager Signature é
!
| ‘ |
[ (11) Safety Evaluation Attacnec | (12) Unreviewed Safety Question |
: Signature Date | (1f ves, Attach) Yes o E
(1) Other Areas Affected Required Specify

\
7 |

Maintenance Frocedure

Surveillance Procedure

|
| Operating Procecure
!
!
]

Spares [nventory

-

Operator Training

P
vrawminag

| Cther Considerations

RTI 1002
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PLIV Mo

P —

Flant/unis

——————

(18) Type of modificas

ton: SefetyeRelates _

horeSafety-helatec

e e e

oA 2 - % rifirae »
Licenstng kevisions Reguirec: FOARD Yes ¢ Technice! Soecification Yes _ We__
Report t0 Nuclear Reguiztory Commission Semi-Annga) jemediate
[15) Test Reguirementis:
(16) Asprovais:
Quality Contre) Dete Plans Superintencent/Maniger Date
.
tngineering - Regiztien Tesnnoiogy, Inc Site
"
Plans Radizsion Safety Cffiger Jise
Installetion Avthorived
Yice Fresicers Coerptions it
(17) Iaeniesior jrformasion
Training
(¢) brogesures Revisec {¢) Le=aiete .
. tan -4 T vi it (B S04 wL2te INRST it
Design
(5) Semi-dnnya) kepers ¢) Decumerts
Comolete esanitar attte viie hevigel 1885, «od it
(¢) mog S3ttw8 _
hesers Ue-Dased () Gualiny
wesTEINLSE? wi it arire) it

18) Sangellezion In?

groLtion
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INSTRUCTIONS FOR COMPLETING

PLANT CHANGE/MODIFICATION

CENERAL

The PC/M package shall provide the necessary information required
to evaluate proposed change. Enclosures (supplemented with
necessary exhibites, sketches and drawings) referenced in the
Blocks on the PC/M Form shall be used when necessary to enable an
understanding oi the total impact of the change.

PC/M -To be obtained form QC after proposed change
has been signed by Plant Manager.

Plant/Unit - Enter name of plant or location and unit(s)
effected.

Date -Enter the date of submittal of PC/M.

Block 1 -Enter the name and department of person

submitting the PC/M.

Block 2 ~Enter a brief descriptive title indicating
the purpose of PC/M.

Block 3 -The description of the change which is
proposed shall be given in sufficient detail
to permit ready identification. Where space
is not adequate, supplemental drawvings and
sketches shall be provided to the extent
necessary to clearly portray the proposed
change.

Block 4 -Enter a comprehensive discussion of either
the problem the PC/M intends to correct, or
the new capability the PC/M intends to
provide. The nature of the defect, failure,
incident, malfunction, etc., substantiating
the need for the change shall be described in
detail.
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JNCONTROLLED COPY
FOR INFORMATION ONLY

EXHIBIT A Page 5 of 6

Page 2 of 3
INSTRUCTIONS FOR COMPLETING
PIANT CHANGE/MODIFITATION

GENERAL (cont)
Block 5 -Enter an estimated cost, completion time,
man hours, etc., required by the PC/M.
Block 6 ~Enter the procedure(s) that you know are
involved in the proposed change.
Block 7 ~Sawe as Block 6 except jive Drawing No.
Block 8 ~Enter such things as qualification of

personnel, procedures and eguipment (not
listed) in addition to hold points, witness
points, code (specific), standards, test and
inspection levels, acceptance criteria,
documentation and related control criteria.

Block 9 =An authorized official of the activity
entered in Block 1 shall affix his signature
and title in this block. This indicates the
PC/M has the official sanction of the
submitting activity.

Block 10 -This signifies that the Plant Manager
concurs that the PC/M has sufficient merit
for further study.

Block 11 -Consideration must be given as to the sufety
of the change by EPP and so stated.

Block 12 -Indicate "yes" or "no", attach report if
yes.

Bleck 13 -Enter the effects of the PC/M on other area

by stating if they are required by "yes" or
“no® and specify by identifying the
procedure, parts, drawing or training, as
appropriate. Entries shall bke made by
cognizant departments during their review.

RTI 1002
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GENERAL (cont)
Block 14

Block 15

Block 16

Block 17

Block 18

Page 3 of 3

INSTRUCTIONS FOR COMPLETING
PLANT CHANGE/MODIFICATION

-Place a check ( v/) in one or more of the
blanks as applicable.

-Identify those test required by procedure
number, or new test and acceptance criteria.

-Enter acceptance or approval signatures of
the respective activity.

-Enter signature to verify that the listed
activities have been completed.

(a)

(b)
()
(d)
(e)

(£)

Procedures have been revised, : § 4
affected and distributed in accordance
with plant reguirements.

PC/M 1s being reported in the senmi~-
annual report.

Modification status report has been up~-
dated.

New, or revise training reguirements
have been completed.

Drawings, specifications, etc. have been
revised or modified showing the changes
and distributed to affected group.

Makes a final check to assure that the
PC/M has been reviewed, approved and
that all working documents associated,
i.e., operational, special test,
maintenance request, test reports,
sketches, calibration sheets, etc. have
been performed, are satisfactory and
properly documented.

-Enter detailed information why the PC/M was
determined to be inadvisable at this time and
is cancelled,

= ==

'
L=
)
>

- |



RTCH: NASDAQ TELEX: 842948 RNDH
ATTN: RAD TECH

T \
Rdcllalmn lec}molosy. Inc. %_%

108 LAKE DENMARK ROAD, ROCKAWAY, N. J. 07866

(201) 625-8400
January 28, 1987

Docket No. 030-07022 - )
License No. 29-13613-02 ‘\\ ‘)\(;
Mr. Thomas T. Martin, Director e
Division of Radiation Safety and \\K’
Safeguards
United States Nuclear Regulatory
Commission

631 Park Avenue
King of Prussia, PA 19406

Dear Mr. Martin:
Enclosed are the following procedures that our listed in the
application renewal for the Rockaway license in response to a
request made by Mr. Frank Costello January 28, 1987:

9,100A

2.301B

9.502A

Additional procedures that our listed in the Rockaway renewal
application are being sent in a separate package.

Sincerely,
/j/il ZJ d /'}J (-"' . A'V 4’//‘4
Robert G. Cockrell
Vice President Operations
and Engineering
RGC: ik
1C66S5
b
OFFICIAL RECORD Copy”

ML18
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TS ) o .}‘?
RADIATION RESEARCH & PROCESSING FOR INDUSTRY SINCE |96x

JAN 2 § 1987
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Facility: R IR YDeoanmonl

CORPORATE 1 IRRADIATOR OPERATIONS i ¢ 3
Subect: £ ' "'T'Seca_rwﬁem.&? e S o e

9.301. 3
CALIBRATION AND USE OF THE COUNTER *ﬁq) ‘;1 e - o YRR T
| ective Date
SCALER | e 3o
Py, e P bl S

’P'““B'JX L /é,t [/té Z Approv‘dByQu&hly/ VA_“‘.): it
R\ COCKRE P. 0. SHAPIRO |

1.0 PURPOSE

To describe the steps necessary to calibrate and use the
counter scaler.

PE

0o
o
t(n

Applies to all irradiator operators at Radiation Technology,
Inc. and Process Technology, Inc. Subsidiaries.

3.0 REFERENCES
3.1 NCK® Report No., 658, A Handbook of Radicactivity
Measurements Procedure, Section 7.1.3
3.2 D.A. Goilnick, Basic Radiation Protection Technoleay,
p. 276-286
4.0 DEFINITIONS

4.1 Lower Level of Detection (LLD) - the smallest
concentration of radicactivity in a sample that will
yield a net count (above system background) that will
be detected with a 95% probability with only 5%
probability of falsely concluding that a blank
observation represents a "real" signal.

wm

EQUIPMENT /MATERIAL REQUIREMENTS

NAsi'iisiy

o

5.1 Shield Pig with Nal crystal

Counter Scaler

w
»

5.3 Calibrated sealed Co60 source disk

o
-

.4 Calibrated liquid Co60 source

UIREMENTS

~
I TS AY S A4S TAN IV ____.._

6.1 No special radiological safety procedures are required
during these procedures, however, caution should be
used in handling potentially contaminated samples to
prevent ‘O” level contamination of personnel and equip-
ment

. S Rl S P —
RT11001 o Inslruch E Not wmton are lnstruchons Not Given
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~ CORPORATE IRRADIATOR OPERAT 2
Subject Section Number Revision
953038
CALIBRATION AND USE OF THE COUNTER Hective Date
SCALER JANUARY 7, 14987

~3
o

PROCEDURE

7.1 Energize counter scaler, then adjust high voltage to
plateau voltage. Allow equipment to warm up for
approximately 15 minutes.

NOTE: 1If a new plateau must be determined, refer to the Users
Manual for the counter scaler.

7.2 Check to be sure that the shield plg is free of sanples
and count background for 20 minutes (for water or
sludge samples) or for 2 minutes (for swipes).

7.3 Compute the background count rate, Rb' with the
formula:
p
Rb = = cpm
b
where Cb = total counts for background
Tb = counting time in minutes for background
count
Tb = 2 minutes when counting swipes
Tb = 20 minutes when counting water or sludge

7.4 Compute the standard deviation of the background count
rate,cr- with the formula:

Rb

r

b
7.5 Method for Counting 100 sg. cm. Swipes

T+5.1 Place a calibration source disk into the
shield pig and count for 2 minutes to
determine the count rate for source plus
background, Rs +b* Compute the count rate for
the Source, Rs as follows:

C
s + b
Rs+b = cpm
3
Rs = Rs+b Rb cpm
where C = total counts for the source plus
+ b
background
TS = counting time for the source in
minutes

RTI 1.02
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MPC' Section Number Revision
9,301, B
CALIBRATION AND USE OF THE COUNTER Hective Date:
SCALER JANUARY 7, 1987

7.0 PROCEDURE (cont)

7:.8.2 Determine the activity of the calibration
source, by reducing the initial activity
of the caflbratlon source in dpm by the decay
factor for today's date.

7.%:3 Calculate the equipment efficiency, E, as
follows
R (cpm)
E = "
As (dpm)
Note that E has dimensions of

counts/disintegration.
7.5.4 Determine the Lower Level of Detection (LLD)
for the counter scaler using the formula:
LLD = 0.021 Sb pCi/100 sg. cm.
E

7:5.5 Count each 100 sg. cm. swipe for 2 minutes
and calculate the activity using the formula:

C - Cb

A = pCi per 100 sg. cm.
2.22 ET

where:

-~ = the total number of counts in 2
minutes

E = efficiency determined in Step 7.5.3

Cb = the background count in 2 minutes from
step 7.3

T = counting time (the same as Tb and

usually 2 minutes).

RTI 1002
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__ CORPORATE
;ubpﬂ Section Number Revision
9,301, B
CALIBRATION AND USE OF THE COUNTER tective Date
SCALER JANUARY 7, 1987

7.0 EROCEDURE (cont)

7:5.6 The standard deviation in the activity is
calculated using the formula:

’C + Cb
(5'8 pCi per 100 sq. cm.

S2448 %
7.5.7 Results are reported as : A +/-§~
7.5.8 If A > LLD, increase the counting time to 20

minutes for the background and for the swipe.
If the 20 minute count yields A > LLD, report
the results to the RSO or RSS.

7.5.9 Values of A < 0 are possible and are
interpreted as zero.

7.6 Method for Counting Water or Sludge Samples

7.6.1 Place a calibrated liquid Co60 source into
the shield pig and count for 20 minutes to
determine the count rate for source plus
background, Rs+

b.
T2 Use the formulas in Steps 7.5.1, 7.5.2, and
7.5.3 to determine the equipment efficiency,
E.
7D Determine the Lower Level of Detection (LLD)

for the counter scaler using the formula:

T

EV

LLD = 2.10 pCi/ml

where:

(’E = background standard deviation defined in
Step 7.4

E = equipment efficiency from Step 7.6.2

V = volume of liquid calibration source, ml

RTI 1002
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__CORPORATE
Subject ISOChnﬂ Number Revisinn
9.301. B
CALIBRATION AND USE 0Oi" ™HF 7TOUNTER Hective Date
TEAER JANUARY 7, 1987
0 PROCEDURL (cont)

7.8 Record survey data on the front of the Facility SURVEY
DATA SHEET, Exhibit A.

7.9 Sign the data sheet and have it checked and signed
by the RSO or RSS,

7.10 If the activity exceeds 90 pCi/100 sq. cm. for a swipe
or 5 pCi/ml for a water or sludge sample, notify the
RSO or his designated alternate immediately.

8.0 X ITS

A - Facility Survey data Sheet

RTI 1002
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FACILITY SURVEY DATA SHEET

DATE: SURVEY TAKEN BY;

{ LABORATORY NOTEBOOK REFERENE: APPROVED BY:
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Radiation Technolggy, Inc.
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ROCKAWAY | IRRADIATOR OPERATION s
. w"_.—‘ub—;cl-i st tion/Number Revision
9.100.A

IRRADIATOR STARTUP

November 5, 1986

"IApproved By Quaiity P #\“‘PM‘_

 R. COCERELL 1  P. O. SHAPIRO '

PURPOSE

Describe the operations required to startup the irradiator.

N
o

SCOPE
Applies to irradiator operations at the Rockaway facility.
3.0 REFERENCES

NRC License #29-13613-02

&
o

DEFINITIONS

First Shift - The first scheduled shift that begins after
sunrise.

w
o

EQUIPMENT/MATERIARL REQUIREMENTS
5.1 Calibrated Radiation Survey Instrument

5.2 Irradiator key

O
o

SAFETY REQUIREMENTS

6.1 Irradiator interlock checks shall be performed in
accordan with the decision chart shown in figure 1.

6.2 Irradiator key shall be in possession of a certified
ocperator or st red in a secure location at all times

L 1
/ -

ck the alarm and st
arms are clear and t
oy

B o W P G
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ROCKAWAY IRRADIATOR OPERATION 2 6
Subject: /Number/ Revision
9.100.A
IRRADIATOR STARTUP oo

November 5, 1986

7.0 PROCEDURE (cont)

NOTE:

7.3

7.9

7.6

NOTE:

7.7

All fault conditions shall be cleared prior to
continuing irvadiator startup.

Verify that the maze monitor is operational:

7:3:3 Check the 1light to ensure the unit is
operational.
7.3.2 Check the monitor to ensure it is reading the

check source.

Check the internal CONVEYOR status to verify that the
proper operational mode is indicated.

Verify the green permissive light on the personnel door
is illuminated.

Remove the irradiator key from the POWER switch.

The key shall be attached to the survey instrument when
the source is not in the shielded position.

Perform the following to ensure proper operation of the
survey instrument.

7.7.1 Test the battery on the survey instrument.

NOTE: If an unsatisfactory reading is obtained,
replace the battery or use another survey
instrument and not in the supervisors log.

Sids s Check the instrument calibration dete.

NOTE: If the instrument is out of calibration,
obtain a calibrated survey instrument and
remove the out-of-calibration instrument from
the control room, tag the instrument, and
note in the supervisors log.

7:7.3 Place the survey instrument range selector to
the lowest scale, and ensure the audible
switch is in the "ON" position.

7.7.4 Remove the quick disconnect on the air line
interlock, and leave disconnected.

RTI 1002
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Subject: /Number/Revision
9.100.A
IRRADIATOR STARTUP Mective Date:

November 5, 1986

7.0 PROCEDURE (cont)

7.7.5 Place the survey instrument probe directly
below the personnel door key switch and
verify that the instrument responds to the
check source.

7.7.6 Move the survey instrument away from the
check source, and verify that the reading
returns to a normal background.

7.8 Place the irradiator key into the personnel door
electric lock and open the door.

NOTE: Observe the personnel door light is illuminated on the
interlock panel.

7.9 Enter the maze observing the following:

7.9.1 Check the meter on the survey instrument
continually for indications of radiation
levels higher than background.

NOTE: If the radiation level is 8 times or greater
than the background, exit the cell
immediately and report the condition to the
plant superintendent or to the operations
manager. The plant superintendent or
operations manager will report the condition
0 the RSO or RSS. Record in the supervisors
log.

7.9.2 Observe the ozone present in the air to
determine if levels are abnormally high.

7.9.3 Check that part of the source cable that is
visible between the bottom of the conveyor
structure and the surface of the pool.

7.9.4 Check the totes for proper loading.

7.9.5 Check that no personnel are in the cel..

7.10 Actuate the irradiat r stzvtup uwitch 1ocated in the
radiation room.

NOTE: Observe that the st wrs . dunds ~nd the warning
light in the maze t ‘ink.

RT1 1002
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9.100.A
IRRADIATOR STARTUP tective Date:
November 5,

7.0 PROCEDURE (cont)

7.14 Exit the radiation room and perform the following:
7.11.1 Pull on the door to ensure it is locked.

7.11.2 Reconnect the air 1line interlock quick
disconnect.

7.11.3 Check that the PERSONNEL DOOR 1light on the
interlock panel extinguishes.

7.11.4 Check that no SAFETY FAULT or INTERNAL
CONVEYOR MALFUNCTION lights are illuminated.

T+31:.9 Check that the MACHINE READY 1light is
illuminated.

Place the irradiator key into the MACHINE key switch.
Turn the key to the start position and release.

Observe indication of the source being raised:

7.13.1 Check that the SOURCE DCWN 1ight
extinguishes.

Teld:2 Check that the source in motion horn sounds.

7.13.3 Check that the DANGER HIGH RADIATION 1light
over the personnel door illuminates.

7.13.4 Check that the green permissive light on the
personnel door extinguishes.

Observe indication that the source is in the fully
raised position:

7.14.1 Check the source in motion horn silences.

2iid.3 Check the maze radiation monitor's ALERT lamp
illuminates.

7.14.3 Check tre SOURCE UP split light illuminates.

7.14.4 Check that the source timer starts to count.

NCOTE: If any of these indications are not received
and the source is not lowered, push the STOP
button on the panel.
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/Number/ Revision
9.100.A
IRRADIATOR STARTUP e Bate:

November 5, 1986

7.0 PROCEDURE (cont)

7.15 Record the date, start time, customer run code, master

NOTE:

timer setting, run timer reading, shuffle/feed counter
setting, mode and initials on the irradiator log sheet
for all startups.

Ceviation from this procedure is prohibited without the
expressed written approval of the RSO or his alternate
designated in the license.

Log any variances from this procedure in the supervisor
log, including the date and time that permission was
granted by the RSO or his designated alternate.

8.0 EXHIBITS

Figure 1 - Decision Chart For Safety Interlock Tests
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ROCKAWAY  _IRRADIATOR OPERATION | 1 %19
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| 9.502.A
RESIN REGENERATION e
! October 30, 1986
A & 2 Y
Prapared y . | Aporoved By Quaity ~ o. -
. “COCKRELL ") .. COCKRELL | P. O. SHAPISE”’ iy apta

1.0 PURPOSE

To describe the operations reguired to segenerate the
demii:ralizer resin beds.

2.0 SCOPE
Applies to irradiator operators at the Rockaway facility.

3.0 REFERENCES

Operation and Maintenance Instructions for Vaponics Model
VI-10F, Manual No. 439-1.

4.0 DEFINITIONS

4.1 CATION RESIN - synthetic insoluble chemicals that
remove cations from solutions and give up hydrogen
ions.

4.2 ANION RESIN - synthetic insoluble chemicals that remove
acids by replacing the anion with hydroxyl ion.

4.3 BACKWASH - water that flows upward through the cation
and anion beds of resin at a controlled rate. This
loosens and classifies the resin to aid the
regeneration process. At the same time, dirt and fine
particles of the resin are passed off to the drain.

4.4 REGENERATION - the process of flowing caustic or acid
through a backwashed resin bed to replace anions or
cations with hydroxyl or hydrogen ions. An acid

sclution is passed through the cation resin to remove
the ions picked up by the resin during the run portion
of the cycle. The cation resin is thereby returned to
the hydrogen form for the next run cycle. Similarly,
caustic solution is passed through the anion resin bed
to remove the anions picked up during the run cycle and
place the anion resin in a regenerated condition ready
for the next run cycle,

e W
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Subject:

/Number Revision
9.502.A

RESIN REGENERATION ey e

October 30, 1986

4.0 DEFINITIONS (cont)

‘.5

4.7

RINSE -~ the resir beds are first rinsed with plain
water at a slow flow rate which slowly displaces the
regenerated chemical solutions. During this slow rinse
period, the resins are still in contact with the
regenerated solutions. This slow rinse is important to
allow sufficient contact time between the resins and
the chemicals. Finally, a fast rinse removes
regenerated products and any excess chemicals remaining
in the columns.

RUN (commonly called SERVICE) - the use of the resin
bed to purify water. Waste products are removed from
the resin beds by rinsing for a short period. The ion
exchange capacity will be at its peak of efficiency and
the water produced is directed to service. The run is
continued until the resistivity of the water falls
below predetermined standards.

RESISTIVITY - with a two bed demineralizer, the
resistivity of the processed (deionized) water will
usually fall between 50,000 ohms-cm. at the low end to
a high of 5,000,000 ohms-cm. This corresponds to a
total dissolved solids level of roughly 0.8 ppm to 8.0
ppm when expressed as sodium chloride (NaCl).

5.0 EQUIPMENT/MATERIAL REQUIREMENTS

5.1 Acid regeneration container,.

5.2 Caustic regeneration container.

5.3 Service connections - regeneration containers to
demineralizer.

5.4 Hose.

5.5 A retention tank of sufficient volume to hold
regeneration waste water,.

5.6 13 pounds of 50% 1liquid caustic with 10 pounds of
water.

5.7 33 pounds 13 ounces (20% Baume) Hydrochloric Acid-
undiluted.

RTI 1002
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Subject: /Number/Revision
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RESIN REGENERATION fective Date:

October 30, 1986

6.0 SAFETY REQUIREMENTS

7.

6.1 When handling chemicala, wear chemical goggles or full
face shield, rubber gloves, aprons, boots, and
respirator.

6.2 Ensure the room is adeguately ventilated.

6.3 Avoid splashing solutions.

6.4 Ensure all piping connections are tight prior to
regeneration.

6.5 Do not add water to Hydrochloric acid.

6.6 Do not release regeneration liquides to the floor drains
or environment.

PROCEDURES

7.1 Prepare to regenerate.

When the purity of the processed water drops to 100,000
ohms-cm., the unit should be regenerated by a qualified
irradiator operator using the following:

NOTE: Failure to regenerate when necessary may result in
water which may be extremely corrosive %o certain
metals.

7:3:3 Contact QA and obtain a sample from the
demineralizer outlet to check for
radicactivity and pH.

7.3.8 Do not proceed until the results of the
sample are obtained and are within
specifications.

7.1.3 Ensure that the retention tank is on line to
receive the discharge of solution from the
backwash, regeneration and rinse.

~3
L]

Backwash the charcoal bed.

7.2.1 Shut off pump.

RTI 1002
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Subject: /Number/ Revision
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PROCEDURES (cont)

7.2.2 Shut valves A and B.

7:23.3 Open valves C and D.

7:.2.4 Turn on pump and regulate water pressure with
valve D. A slow water flow is desired.

7:2.9 Shut off pump when charcoal particles appear
in sight glass.

7.2.6 Shut valves C and D.

Te8:7 Open valves A and B.

7.2.8 Turn on pump.

NOTE: The charcoal backwash is used to decrease the
displacement pressure within the charcoal
bed.

7.3 Backwash the cation resin.
7.3.1 Shut off pump.

7.3.2 Shut all valves including R & D and cell pool
input valve. Check the discharge valve and
the sampling station valve are closed on the
retention tank.

7.3.3 Open valves A, B, and inlet valve.

7.3.4 Open valve #5,

7:3:8 Open valve #4.

7.3.6 Simultaneously open valve #18B, raw water

inlet and energize pump.

7.3.7 Regulate the water flow with valve #4 for
maximum backwash, approximately 3 to 5
gallons per minute (GMP).

7.3.8 Backwash cation resin bed for 10-15 minutes.

7.3.9 Shut off pump.

RTI 1002
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PROCEDURES (cont)

7.3.10 Shut all valves, except A, B and inlet valve.

NOTE: Send all water discharge to the retention
tank.

7.4 Regenerate the cation resin bed.
7.4.1 Thirty-three pounds thirteen ounces of (20%

Baume) Hydrochloric Acid =~ undiluted is
poured into the acid regeneration container.

7.4.2 Ensure resistivity meter is turned cff.

7.4.3 Shut off pump.

7.4.4 All valves should still be in shut position
from backwash.

7.4.5 Open valves #8 and #12.

7.4.6 Open valve #7, chemical metering valve, after

ensuring proper hook up with acid
regeneration container.

7.4.7 Energize pump while simultaneously opening
raw water make up valve #18.

7.4.8 Adjust the chemical metering valve by setting
the shorter pointer to 45 and watching the
rate at which the solution is drawn up, no
GPM indication should be noted.

NOTE: The chemical metering valves have two scales,
one from 0-90, the other from %0-180. As the
valve is opened, the shorter pointer moves
from 0-90. As the valve is opened further,

the longer pointer moves from 90-180. The
higher the number, the greater the valve
opening.

7.4.9 Suction of acid product should take

approximately 30 minutes.

7.4.10 Note valve settings for future regenerations.

RTI 1002
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October 30, 1986

PROCEDURES (cont)

R B 5
7.4.12

7.4.13

7.4.14

7.4.15

7.4.16

7.4.17

7.4.18

Regulate flow with metering valve #7.

The pressure gauge should read approximately
30 psig.

Shut valve #7 after the acid has been drawn
into the column and the acid regencration
container is empty.

Add 1 gallon of water to empty acid
regeneration container.

Open valve #7 and draw water from acid
regeneration container in approximately 30
minutes.

Log the water pressure for proper draw-up
rate in the supervisor log.

Ensure all contents have drained to the
retention tank.

Shut valve #7 when wau has bean completely
drawn up.

7.5 Slow rinse cation bed.

7.5,1

NOTE:

705.3

7.5.4

Ensure valve #7 is closed.

Valves #8, #12, A, B, and inlet vialves should
still be in the open position from cation bed
regeneration.

Slow rinse should be maintained at 1.5 GPM,
this adjustment can be made with the rotati~n
of valve #8.

Slow rinse should run for approximately 20
minutes.

Slow rinse contents are draineud to the
retention tank.

RT, 1002
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ROCKAWAY IRRADIATOR OPERATION
Sub'ect Section/Number/Revision
.502.A
RESIN REGENER E Noctive Date
October 30,

PROCEDURE" (cont)
7.6 Fast rinse cation bed.

Shut all valves except A B and inlet valves

and valve #18.

’

Open valve #8, Z ] ¥l

open tO ensure

T o b | >
Pt valves A, B,

Open valves

C4{mil ™o
>Amultaneous
1

k_/ A(.‘ o .
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ROCKAWAY S IRRADIATOR OPERATION 8 ° 10
Subject: tion/Number/Revision
I.j 9.502.A
RESIN REGENERATION Sotive Bote:

October 30, 1986

PROCED JRES (cont)

7.

.10

7.8.3
7.8.4
7.8.5
7.8.6

7.8.8

NOTE:

Open + .ve #13.
Open valve #3.
Op2an valve #1.
Ensure proper hook up of caustic suction line
to valve #9 from caustic solution

regeneration tank.

Simultaneously open valve #18 and energize
pump.

Adjust chemical metering valve #9 so suction
of caustic solution takes 25-30 minutes.

Pressure gauge should read approximately 3N
psig.

Slow rinse anion resin bed.

7.9.1
7:9.2

7.9.3

Ensure valves #3, #13, and #1 are open.
Regulate valve #13 so flow rate is
approximately 1.5 GPM and the pressure gauge
reads 30 psig for 45 minutes.

Send all contents to the retention tank.

Final Rinse.

7.10.
7.10,
7.10.

7.10.

NOTE:

1
2
3

Shut all valves and turn off pump.
Open valve #1, #3, #10, A, B and inlet.

Simultanecusly open valve #18 and energize
pump.

Turn on conductivity meter.
Processed water outlet initial resistance

reading will be low and will gradually climb
during service run.
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RESIN REGENERATION Hective Date:

October 30, 1986

PROCEDURES (cont)

7.11

7.30.€ Send all regeneration water to the retention
tank.

7.10.6 Adjust flow to desired service flow rate 4.0
GMP.

NOTE: This final rinse shnuld be continued until

the resistivity of the processed water
increases above the minimum desired valve as
indicated by the conductivity meter.

7.10.

~

Shut valve #3.

@

730, Open valve #2 when processed water has
reached accentable 1limits on conductivity
meter of >100,000 ohms/cm, when achieved

system is ready for service run.

NOTE: If the unit does not come up to the desired
level of resistivity, the rinse may be
continued. This should not be necessary as
the resistivity should increase rapidly if
the regeneration steps are performed as
outlined.

NOTE: It is not uncommon that two complete
regenerations are needed before the reqguired
resistivity is achieved.

Place demineralizer in service.

7:3%1.1 Open valves #1 and #10.

7«11.2 Shut valve #3.

7:11.3 Open valve #2.

NOTE: The deniineralizer is now in service. The
water flow is now to the distribution system.

Prior to release of regeneration solutions the
following actions will be taken:

iy P Operations personnel will check pH with pH
paper to adjust waste water to neutral.

RT!I 1002
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RESIN RCGENERATION sy

Or c.ober 30, 1986

PROCEDURES (cont)

7:.18,2 Notify QA to sample the contents of the
retention tank for radiocactivity and pH.

7538:3 Confirm with QA that radicactivity and pH
analysis readings are within established
limits for release.

7.12.4 Obtain permission from RSO or RSS prior to
releasing contents of retention tank.

NOTE: Following release of retention tank contents,
the shift supervisor must check the discharge
valve shut and record closure in the Shift
Supervisor Log.

8.0 EXHIBIT

None

RT1 1002
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Item 5 Radioactive Material

Licensed material will be metallic cobalteb0 Sealed sources
doubly encapsulated in stainless steel. Ne single source will
exceed twentv thousand curies in total activitvy, The total
activity in the facility at anv one time will not exceed *hree
million curies, RTI proposes loading the irradiator with anv of
the following cobalt-60 source models:

Neutron Products Models:

12=8=3, NPl 12<C=3, 10-C=3,

10=5=3, 12=«C=~3, 11=-8-2, 1M1=C=2,

12«CC=5, 24-CC-5, NPI-77-351 thru
NPI=77-358, NPI1=-77-361 thru NPI-T7T7=364,
353, 752, 853, Model Drawing 200243, Rev. D

Atomic Energv of Canada Models:

C-188, Tvpes 1,2,3,4,

General Electric Companv Models:

GEP-916, GEPR-183, GE-SR-187

In the future as other source models become available, RTI may
add to the irradistor any sealed cobalt-60 source that has been
listed in the NRC Registry of Sealed Sources and Devices, RTI
will provide thirty (30) davs advance written notice to the U,S,
Nuclear Regulatory Commission, Region I, 621 Park Avenue, King of
Prussia, Pennsvlvania 19406, prior to the initial installatien of
such sources,

These scurces will be used in Radiation Technologv, Inec.
Irrediator Model NO. RT2102.

Additionally RTI will have the following sources available for
use in instrument checking and calibration and for special
projects:

AECL Cobalt-60 sealed source Model C=-160
320 Curies

Tracerladb Strontium-G0 sealed source Mod -l RA=2A
120 milliCuries

Victoreen Strontium-90 sealed source Model RA-2A
30 microCuries

Eberline Strontium-90 sealed source
0.3 microCuries




item ¢ Furposes For Which Licensed Material Will Be Used

Licensed material will be used in programs involving the irradiation
of medical products, pharmaceuticals and cosmetics for sterilization
or microbial reduction; radiation effects studies znd irradiation of
foodstuffs, Irradiated foodstuffs to be used in the U.S. shall be
done under applicable regulations of the Food and Drug Administration,
U.S., Department of Health and Human Services.

Explosives will not be irradiated, RTI will not irradiate flammable
or corrosive materials, For this purpose, flawmable will mean anv
material with a flash peint at a temperature below the temperature RTI
expects irradiilec products to reach during irradiation. However, 1in
no case “1ll any material with a flash point below 145 degrees
Fahrenhzit be irradiated, For this purpose, corrosive will mean anv
material with a pH less than 4,0 or greater than 10.0. These
materials will not be processed unless thev are in approved DOT
packages or if visable damage is observed that could result in a
breach of integrity,

Item 7 Individuals Responsible For Radiation Safetyv Program

Whenever the irradiator is ir operation there shall be a supervisor on
duty and available to the facilitv. Said individual will have, as a
minimum, the training outlined in Item 8 of this app. cation and four
months of experience in operating the tvpe of irradic*or he is
supervising, The shift supervisor is responsible for seein; that
operations are conducted in a2 safe manner including strict adhere.:z»s
to the radiation safety procecedures and the license commitments. The
Plant superintendant has training consistant with that of the shift
supervisors and generallyv more than a vear's experience at operating
an irradiator of the tvpe of which he is the superintendent . He is
@8lso the Radiation Safetv Supervisor and acts with full autherity in
routine radiation matters in the absence of the Radiation Safety
Officer,

The Radiation Safety Officer is Robert G, Cockrell, PhD,

Item 8 Training Provided To Other Users

The Operations Manager is in charge of all operations functions of the
plant, In matters of radiation safety, the Radiation Safety Officer
can override the Operations Manager, The Assistant Operations Manager
and/or the Plant Superintendent report to the Operations Manager and
is responsible for the dav to dav activities at the plant, The Shift
Supervisors report to the Plant Superintendent ané are responsible for
supervising operation on their shifts. The Shift Supervisor mav be
assisted bv additional Certified Operators on any shift who would
report teo him., The Material Handlers are responsible for lcadine and
unloading products for the irradiator, They report to the Shiic
Supervisor on their shift,



Item 8 Training Provided Teo Other Users (cont)

Training is provided te a1l emplevees commensurate with the
requirements for their positions, The company's philosophy regarding
training is that Material Handlers will be given on the job training
(0JT) in their duties and in radiation protection during their
orientaticn on the jeb, This training will be ongoing in that
practical experience will provide most of their training, (Material
Handlers that demonstrate consistant Superior performance mayv be
considered for training as coperators, Operator management applicants
are also selected outside the company on basis cof pricr
education/experience,) For operator certification the following
formal training is required:

8.1 Formal Training

Formal training is the responsibility of the Radiation Safety
Officer., He may be assisted in this activity by designated
individuals who are Qualified by training and experience
RSO retains responsibility feor assuring that quality training is
provided.

1. Basic Radiatien Theoryv (4 hours)

Structure of Matter

Nature of Radicactivity
Absorption of Radiation
Radiation Units and Terminology

2. Effects of Ionizing Radiation on the Body (4 hours)

Chronie and Acute Exposures
Sormatic and Genetic Effects
Radiation Sickness

Accidents in Irradiation Facilities

3. Federal/State Regulations (4 hours)

Standards for Protection Against Radiation
Notices, Instructions, Feports and Inspections
Requirements of State Fegulations

Regulatory Guide 8,29

k., Personnel Radiation Exposure Control Techniques and

Responsibilities (4 hours)

Application of Time, Distance and Shielding tec Minimize
Exposure

Shielding Materials

Exposure Limits

Radiation Surveyvs

Personnel Radiation Monitoring

Rules of Thumb

Personnel Responsibilities

L



8.1 Formal Training (cont)

5, Radiation Monitoring Devices (& heours)

Fundamentals of FRaciation Detecting Devices
Portable Survev instruments Operation
Counter/Scaler Operation

Area Monitor Operation

Practical Demonstrations

6. Radioactive Contaminatien (4 hours)

Loose Surface Contamination
Fixed Contamination
Waterborne Contamination
Airborne Contamination
Contamination Control

7. Facilities Review (8 hours)

Irradiator Constructien and Operation

Demineralizer Plant Construction and Operation
Conveyor Operation

Effects of Irradiation on Materials
Irradiation Techniques

Radiation Dosimetry Svstems

Production Irradiation

8. Operating Procedures Review (8 hours)
Byproduct Material License
Operating Instruction

Emergency Prodedures Review

Tvpical Final Examinatien for OCperator Certification

The following is a list of typical examination questions and
their answers, A score cof 80 percent is required to pass the
examination, Persons who fail the exam will receive
additional training in the areas which the examination
demonstrates their Knowledge to be deficient and be given a
repeat examination with different questions,

1+ Name the three common atomie particles of which atoms are
composed, (proten, neutron, electron)

2. In the term cobalt-60 the 60 is the atomie
(weight)

3. Name the three most common tvpes of radicactive decay
emissions, (alpha, beta, gamma)

4. Cobalt«60, a radicisctope of cobalt emits highly
penetrating radiation, (gamma)



8.2 Typical Final Examination for Operator Certifictation (cont)

S .

10.

L

12.

13,

14,

15.

16.

17.

The radiation from cobalt-60 (Check all correct answers.,)

(@) can cause exposed materials to become radicactive,
(b) can cause damage to human beings,

(e¢) will not penetrate human skin,

(d) can be turned off when not in use.

((b))

The time it takes a radicactive material to be reduced to
half of its activity is known as its . (half
life)

If I have a million Curies of cobalt-60 noew, how mueh
will I have 10 1/2 vears from now? (250,000 Curies)

Radioactive particles or fluids whieh escape from
confinement will cause + (contamination)

The plant area limited to "authorized emplovees only" is
called a + (unrestricted area)

An accessible area where the major portion of the beody
can receive greater than 100 millirems in five davs 1is
called 2 . (radiation area)

What sign (wording) must be on all containers or rooms
containing licensed Quantities of radicactive material?

(Caution Radiocactive Material)

An area in which a major pertion ¢f an individual's body
can recelive in excess of 100 millirems in one hour is
called a . (high radiation area)

One Curie of radicactivity is defined as
disintegrations per second., (3.7 x 1010)

Define a2 rad. (That amount of radiation whieh will result
in the absorption of 100 ergs/gm in anyv material,)

According to federal regulations, what is the maximum
time pericd between leak checks or Sealed sources? (six
m.nths)

True or False? Fer cobalt-60 gamma radiation, 1 rad
equals 1 rem, (true)

Your survey meter does not have a thin window on the
detecter tube, Will vyou detect the beta radiation frem
cobalt-607 (no)



8.2 Tvpical Final Examination for Operator Certification (cont)

18.

19,

20.

21,

22.

23,

L

25.

26,

7.

28.

29.

30,

Exposure to relativelv low levels of ionizing radiaticn
over an extended period is known as radiation
exposure and is the basis for radiation exposure limits,
(ehronic)

What 1s the source of the higher background levels found
at high altitudes? (cosmic ravs)

State three generally accepted methods for controlling
radiation exposures, (time, distance, shielding)

If your hands were in a field of 10 millirem/hour while
working, and you estimate that it will take twoe hours to

complete the job, what would the total exposure to vour
hands be? (20 millirem)

If you perferm a smear survey of an unrestricted area,
company action limit is « (200 dpm)

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

A customer would like us to sterilize a load of nitrie
acid for hospital use, Can we do it? (no!)

When must a film badge be worn? (whenever on duty)

Will a film badge indicate your exposure tc alphea
radiation? (ne)

Federal regulaticns limit whole bodv exposure to ionizing
radiation in an unrestricted area to rem per
vear, (0:5)

A routine survey of the demineralizer with a portable
survey meter indicates a reading of 0.5 millirem/hr above
background, Is this significant? Why? (Yes, it may be
an indication of a leaking source pencils,)

In what range c¢f total dcses are ferrous sulphate
(Fricke) dosimeters generally useful? (3,000 to 40,000
rads)

Federal regulaticns limit whole body expoesure to ionizing
radiation in a restricted area to rem per
Quarter., (1,25)

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

in what total dose range are red Perspex (Harwell)
desimeters generally useful? (500 krads to 5 megarzds)

the



8.2 Typical Final Examination for Operator Certification (cont)

33.

34,

35.

36.

37.

38.

39.

L2,

43.

4y,

One milliCurie of cobalt-60 will result in a dose rate of
approximately millirem at one meter from the

3K

pcint source, (1)

Given equal thicknesses of water and steel which would be
a8 better shield for cobalt-60 radiation? (steel)

Who 1s responsible for vour perscnal exposure to ionizing
radiacion? (I am)

What common plastic is particularly suseptible to the
effects of cobalt-60 radiation? (teflon)

What safety precautions must be taken prior to entering the
radiation room after completion of a preduct run? (Check
the maze radiation monitor on the conscle, check that the
source down indication is given, perform a maze radiation
Surveyv, visuallyv check that the source is down,)

True or False? Focoed whieh has been irradiated is
radicactive, (false)

One purpose of the irradiater ventilation svstem is to
prevent the spread of any radicactive centamination, The
other is to reduce the concentration of formed

during the irradiation of air to levels within Federsl
guidelines, (ozone)

What happens if the air compressor fails to provide
sufficient air pressure? (The irradiator shuts down,)

Under what conditions is it permissible to bvpass a
Safety interlock while the irradiator is in cperation?
(none)

At what pocl water resistivaty must the demineralijizer be
regenerated? (50,000 ohmecm)

List all items which will activate the irradiator safety
¢ircuits causing the source to automatically lower,
(interruption of the input convevor light screen,
interruption of the cutput convevor light screen, opening
the maze personnel deor, convevor mal funetioen, emergency
sStop switeh actuation, breaking the maze perscnnel passage
photceve beam, high radiatioen level in the maze, low air
pressure, source hoist malfunetion, fire in the radiaticn
reem, loss c¢f power, pulling the trip wire in the
radiation room, loss of radiation moniter signal)

if the heat sensecr indicates a fire in the radiation
room, what two things will happen? (The irradiator will
Shut down and an alarm will sound,)




8.2 Typical Final Examination for Operator Certification (econt)

U5, Loss of power during irradiator cperation will caucse
what effect on the irradiator? (The product convevor
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? (Toe prevent corrosion and to promote
optical clarity for remote operations,)

47. Why is the Startup safety switch in the irradiation
rooem located at the farthest peint from the radiator room
exit? (Te insure that the operator knows that all personnel
are out of the radiation room prior ‘¢ startup,)

k8. The lab has measured the activity of a water sample as 5x10-6
microcurie/ml. Can they pour the water down the drain?
(ves)

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

50, If you were 25 vears oid at vour last birthdayv, what is
the maximum whole body accumulated dose to which vou are
limited? (35 rem) .

8.3 On-The-Job Training

A minimum of thirty davs training shall be conducted bv a
Supervisor with the help of the certified operators in the
training of a candidate cperator, OJT shall consist of
Supervised operation of the facilities covering all aspects
of the formal training outline above in a practical setting.
At the completion of the formal training, OJT and the

examination the candidate cperator may be certified bv the
Radiation Safety Officer.

8.4 Course Instructer

The course instructor will be the Radiation Safaty Officer,

or his designee wheo is qualified by experience and or
training,

8.5 Records of Training

A training folder shall be established for each candidate cperator
containing the dates that each part of the formal training was
completed, the starting and ending dates of the 0JT and a copy of
his completed exam paper. The trainer shall sign the individual's
Qualification records as training progresses, The final
certification shall be signed by the Radiation Safety Officer,
These training records will be maintained for a period of at least
three vears following resignation of an emplovee,




8.6 Refresrer Training

Refresher training feor plant ocperational personnel will be
conducted on an annual basis for at least a four (4) hour period,
This training will be given bv the Radiation Safetv Officer or his
designee, Focllowing refresher training a written examination will
be administered. Areas where the examination identifies
deficiencies will be discussed with personnel following correction
of the examinations., Successful completion of annual refresher
training will be documented in cperators individual training folder.

Item 9 Facilities And Equipment

9.1 Basic Facility Design and Construction

1. The tvpe RTI model 2102 is 8 self-contained unit
surrounded by a ventilated concrete biological shield,

2. The radiation roonm Biclogical shield is constructed of
reinorced concrete with a density of 147 1b/ecu, ft,. the
Shield is attached to the warehouse section of the plant and
ls designed to reduce the radiation levels tc less than 0,25
mrem/hr, on all accessible surfaces when utilizing the maximum
liceased quanity of radicactive material,

3. A steel reinforced concrete plug is installed in the roof of

the irradiator room above the storage pool, The roof plug can
be removed by a vard crane to 2llow access for receipt and/oer

shipping radiocactive source containers,

4, The storage pool is constructed cf poured concrete with a
minimum density of 147 1b./cu. ft. An industrial tile liner
is provided on the interior poel walls and a waterproof
membrane is provided on the exterior to prevent seepage of
pocl water into the surrounding earth.

5. Safety systems and cantrol devices

The irradiator cortrol Syvstem provides indication and contrel
functions as follows:

(1) Power Switeh - Key operated switceh te contrel the power
supply for the unit and to reset the centrol eircuits,

(2) Start Switeh - key operated switch to controel irradiater
funetions,

(3) Rediation Maze Monitor

@, A radiation monitoring device (RMS=II or equivalent) to
indicate radiation levels in the maze, This device is
Cperaticnal whether the source plaque is in the "exposed"
or "fully shielded" position,




Basic Facility Design and Construction (cont)

b. The Radiation Maze Mcnitor will give an indication that
the radiation level in the radiation room or maze is
excessive when the source plaque assembly is in the
"fully shielded" position, indicating a sealed scurce
release from the plaque or a serious contamination
problem. The maze personnel door will not open,

¢. The Radiation Maze Monitor will give an indication
that the radiation level in the maze is abnormal during
irradiator operaticon, This will trigger an
irradiator shut down such that a sealed source or
serious contamination does not exit the irradiator
maze,

Machine Ready - Indication that the irradiator is ready
for start-up from the control console, An irradiator
start-up can not be initiated without this indicaticn.

Machine On -« Indication that the irradiator is
ocperational,

Internal Convever - Indication that a tote has failed to
execute its command, irradiater shutdown function,

Exhaust Fan -« Indication that the exhaust fan is
energized.

Low Water Level - Indication that the irradiator pool
water level is low,

High Water Level - Indication that the irradiator pecel
water level is high.

Filtration Pump Running - Indication that water
filtration pump is functional,

Source Up - Indication that the source plaque assembly
is in the irradiate position,

Source Down - Indication that the source plaque assembly
is in the "fully shielded" position,

Safety -« The safety circuit has been activated bv (a)
the emergency cable being pulled inside the radiation
reem, (b) the step butten on the conscle has been
pressed, or (¢) an entry interlock has been viclated,
Any of these will result in an irradiator shutdown,

High Temperature - Indication that the temperature
inside the irradiator room has reached a temperature
designed to cause an irradiatoer shutdown,




9.1 Basic Facility Design and Construction (eont)

(15) Low Air Pressure = Indication that the control air
pressure has dropped below that required to operate the
irradiator, This will result in an irradiator shutdown,

Source Rack = Indication that the source plaque did not
travel the required distance in the specified time,
This will result in an irradiator shutdown,

Stop - Push button On the control console whicech
activates the safety ¢ircuit and causes the source to
lower to the fully Shielded position, This will result
in an irradiator shutdown,

Perscnnel Door - Indication that the maze personnel
access door is open, This will result in an irradiator
shutdown,

Lower Convevor Access - Indication of asccess through the
lower convevor, This will result in an irradiator
Shutdown.

Upper Convevor Access - Indication of access through the
upper conveyor, This will result in an irradiator
shutdown,

(21) Door Access Permissive -« Indication that the irradiator
is safe for personnel access and that the personnel door

will unleck with the kevy,

The irradiator incorporates the following safety features te
protect product and personnel,

(1) Emergency Cable - Safety cable 2long the walls ef the
racistion room which, when pulled, will actuate the safety

circuit, and cause the Source plaque assembly to lower to
the fully shielded position,

(2) Stop Button - Switeh ¢n the control conscle which, when
activated, will actuate the safety circuit, and cause the
Source plaque assembly to lower to the fully shielded pesition,

(3) Maze Personnel Door Interloek - Switch on the maze personnel
8ccess door whiceh, when activated by opening of the door,
will actuate the safety circuit, and csuse the source plaque
assembly to lower te the fully shielded pcesition,

(§) Access Maze Backup Safety Interloek = Electrical eve bean
located in the maze cerriccer past the personnel access door
which, when activated, will actuate the safety circuit and
cause the source plaque tc lower to the fully shielded pesition,

"




9.1 Basic Facility Design and Construction (cont)

(5) Temperature Sensing Device = Temperature sensor located
inside the radiation room detects excessive temperatures
and, when activated, 8ctuates the safety circuit and causes
the source plaque to lower te the fully shielded pesition,

(6) Source Pass Interlock - Indication of failure of the source
Pass mechanism toc complete one full cvele of shuffles

within the preset time period which causes the source plaque
to lower to the fully Shielded position

(7) Source Hoist Mechanism - This feature requires that the
source plaque assembly travel from the down shielded
position to the UP unshielded position in a prescribed
period of time. If the source plaque assembly does not meet
prescribed travel in Specified time in either direction a
Shutdown signal 1is generated and source is lowered to
Shieled position, The operator is provided with an

indication of the problem so apprepriate corrective action
may be taken,

(8) Source up - This feature requires that the source pPlaque assembly
be raised to the fully exposed position and be in a level
configuration in order te achieve a source up indication, if net,
the source plaque will lower to the fully shielded position,

(9) Radiation Alert - This feature warns personnel and prevents
personnel ac.ess to the irradiator when there is an excessive
radiation level in the irradiator following sShutdown, The

irradiator maze personnel access door will not open ir a high
radiation condition,

(10) Maze Personnel Door = The maze personnel access doors are
electrically locked shut and may be opened onlyv wher the
following conditions exist: (a) the irradiator is shut
down, (b) the source is indicated in the down (fully shielded) |
pesition, and (e¢) no radiation alarm is present, A kev is |
required to open the door at all times fromthe outside but never |

from the inside. This feature Satisfies the requirements ef
Section 20,203(e) (i) of 10 CFR 20,

(11) High Radiatien In Maze - This feature provides the operator |
wWith a warning that the radiation level in the maze 1is
excessive during irradistor cperation, This could mean that
the source has been damaged and that source material has
been conveved inte the maze area. This is a highly
improbable situation, This feature will cause an irradiator
and convever shutdown SO that source material could never
exit the irradiation room, This feature satisfies ¢
requirements =2f Section €0.203(e)(6)(viii) eof 10 CFR 20,




9.1

(12)

(13)

(14)

(15)

(16)

Basic Facility Design and Construction (eont)

Startup Safety Delav - This feature requires;(1) that all
irradiator safety features be clear; (2)the operator has entered
the radiation room and checked it to be clear cof personnel, and
has actuated a switeh within the radiatien room prior to
irradiator startup; (3)the cperator then has S0 seconds to start
the irradiator or he must re-enter the radiation room and start
the sequence again, This feature satisfies tne requirements of
Section 20.,203(6)(v) of 10 CFR 20.

Convevor Door Interlock = This feature incorporates an electriec
Switch which will be activated when the door 1s opened while the
Source plaque assemblVv is in the up position, This will in turn
actuate the safety circuit and cause the source plaque to lower
to the fully shielded position,

Source Hoist Control - This feature is inherent to the
irradiator design and function. The source plaque assembly will
lower to the fully shielded positicn by its own weight if air
pressure is not supplied through the source hoist contrel valve
to the source heist, The source hoist ¢ \ntrol valve must be
continucusly energized with electrical power to accomplish this,
Therefore, loss of electrical power or air pressure to control
the irradiator operation will result in the source lowering to
the fully shielded position., The Source hoist is failsafe,

Maze Monitor Failure - The maze monitor detector signal is
monitored and if this signal should fail while the source is up

the system will shut down automatically,

Source In Motion Alarms - This feature causes a distinective horn
te be sounded and lights to be flashed in and cut of the
irracdiation room at @any time that the source plaque is in motion
up or doewn, The horn warns anyvone in the cell that the source
is in motion and allows time for an emergency cable switeh to be
actuated il need be, This feature satisfies the requirements of
Section 20.203(e)(6)(iv) of 10 CFR 20,



Maze Access Contreol

The Model R2102 irradiatcor maze access is controlled to prevent entry
of personnel during irradiator operation. (It should be noted that no
svstem 1s undefeatable and that protection against a deliberate entry
attempt by an individual whe 18 cognizant of the irradiator's entry
protection devices is possible,) The maze access corntrol systems
consist of three independent control functions: (a) maze personnel
access door contrel, (b) upper convevor access contrel and (c¢) lower
conveyor access contrel, Violation of any one of the three functions
will result in an immediate irradiator shut down. The maze perscnnel
access door control system consists of the following: (a) the maze
personnel access door must be in the closed position in order to
accomplish an irradiator startup, (b) the maze personnel access door
is provided with an electric latch which io0cks the door shut while the
irradiator is in operation (c¢) the maze personnel access door is
monitored by a switch which will initiate an irradiator shut down
function if the door is opened during irradiator operation, (d) the
maze personnel access door must alwavs be opened with & kev, which is
the same key required for operation of the irradiator, The key mayv
noct be removed from the control conscle switch unless the switceh is in
the off position, Additionally the personnel access door will not
open if the radiaticn monitor indicates a high radiation field in the
maze even using the kev, Maze access control is further guaranteed by
the access maze backe-up safety interlock.

The upper and lower conveyor access control function consists of the
following: (a) A photo eve beam is provided scross the entrance area
for the upper and lower conveyor, If the photo eve beam is blocked,
an immediate irraciator shutdown function is generated, (b) A group
of proximity switches are arranged on the upper and lower convevor
Such that as a tote approaches the entrance to the cell the entrance
proxmity switch station activates to close a helding ¢ircuit whieh
prevents the breaking of the photo eve beam by the tote from causing a
shutdown, As the tote leaves the entrance proximity switeh station
before the photo eve can remake the circuit, the helding funection is
transferred to the exit proximity station, If the tote does not pass
the proximity switch stations in a preset ti~e pericd the phote eve
beam is activated and a shutdown funstion is initiated.

9.2 Other Safety Considerations

1+ @, The irradiater pocl is equipped with a demineralizer
system that circulates the water through a polishing loop
and has the connections to provide makeup water as is
necessary, The demineralizer has a conductivity meter
installed as part of the svstenm. This meter is routinely
monitored and the svstem surveved for radicactivity,



Maze Accers Contrel (eont)

b .

Water is nct automatically replenished to the svstem to
preclude a faulty solenoid valve from flooding the irradiator,
Instead the water level 18 continuously monitored with a level
gauge and a signal is generated at @ low level (approximately
one foot below normal water level) and the irradiator is
shutdown, This allows for an inspection to be made to
determine that water depletion is from normal means and not
from a major leak. Assuming normal cenditions, water is then
made up through the demineralizer system,

The Radiation Technology, Inc, Model RT=2102 irradiator is

provided with a deionization svstem which is capable of
deionizing the irradiator pool water and necessary makeup
water to maintain pecol water at the proper conductivity and
water level, The deionizaticn System is used to fill the
pools initially and whenever maintenance mav require the pocl
to be drained, The syvstem consists ©ef a dual bed of HOH
resin., All water Supply passes through a carbon filter prior
to entering the svstem to remove undesirable residues, The
conductivity of the cutlet water is monitored on a continuous
basis to indicate when resin regeneration is required, Pool
makeup water is supplied from the deionizer as required to
maintain water leve.. The water is continuously circulated by
the svstem through the pocls at the neminal rate of 2-5 gpm,
The system is also designed to maintain an effluent

productivity of 10 micromhos/ecm. When the conductance drops
te50,000 ohmecm the celumns are regenerated,

Regeneration is performed by first backwashing each column
with water then washing the cation column with strong acid,
followed by a slow rinse and 2 fast rinse. The anion cclumn
is washed with a Strong base, again followed with a slow and a
fast rinse. A water analyvsis for radioctivity is conducted
priocr to and following regeneration to ensure that activity
meets the prescribed standards for release to sanitary sewer
systenm, After the effluents are 8ll cocllected in drums the pH
is measured, the sclution is neutralized and then released to
the sanitary sewer, This procedure is only done when
necessary as indicated by the drop in pool water conductance,

The water purification system is continuously monitored for
radicactive contamination by using a low range, portable
racdiation survey meter,

There are ne plugged heles or Pipes through the bottom of the

poel, The demineralizer return lines extend to near the
bottom of the pools to increase the efficiency of the water
flow pattern and to provide some cleaning of the pecl bottoms.
These return lines are equipped with appropriate syvphon
breakers,



Maze Access Contrel (cont)

9.3

f. The demineralizer svstem is a closed loop svstem such that
municipal water is not normally open to the svstem, Only when
makeup water is added to the svstem is the municipal line
manually opened, The municipal water line has a backflow
double check valve installeo to prevent anv possible migration
of the pool water back inte this line.

The Radiation Technelogy, Inc, Model RT-2102 irradiation room is
equipped with a ventilation Svstem which is capable of a maximum
air turnover rate of 20 times per hour in the cell., The svster
1s also adaptable to air conditioning as necs:ssarv to reduce
irradiator room air temperature, Tests conducted by the
manufacturer indicate that this Syvstem will maintain ozone levels
below OSHA iimits at all times when the radiation room is
accessible to personnel, Ozone concentrations shall be measured
periodically to verifv actual concentrations, The ventilation
syvstem contains two high efficiency filters which mav be used to
remove radicactive particles in the event of airborne
readicactivity due to a source rupture, The filters are
installed parallel to the primary syvstem and used if a leaking
source 1s identified or during other abnormeal circumstances when
airborne contamination is sSuspected, Normal pressure drop across
the HEPA filters is 0.7 ineh WG, They will be replaced when the
pressure drop reaches 1,4 inch WG,

In case of a fire the radiation room is equipped with a heat
sensing device that automatically sounds an alarm, gives a light
indication in the contrel room, and shuts down the irradiater,

A manually operated Sprinkler svstem is provided in the radiation
room, A manually operated Svstem provides more flexibility than
8n auvutomatic svstem in handling the tvpes of fires that might
occur without the attendant contamination of the poel and
possible ruination of large quantities of product,

Products for irradiation are loaded into totes which are carried
into the irradiator on a convevor, Neither the totes nor the
products ever touch the source., As an additional protection, the
Source plaque is drawn Up into a frame to ensure that nothing can
come in contact with the source plaque itself or prevent it from
being able to drop down inte the shielding pool during an
emergency or normal shutdown,

R an D Pocl lrradiator

———

The irracdiater is & tvpical under water tvpe, having a fixed
Source residing near the peol bottom and a guliding arrangement
for meving closed containers into and out of the poeol,

16



9.3

R and D Pocl Irradiator (cont)

The irradiator uses rigid tracks to provide positive guidance of

@8 container into an irradiation position near the source. The
track locations and the container dimensions provide positive
assurance that the container ¢'n not interfere with the source
structure,

The R and D irradiator pocl is a stainless steel tank installed
in the ground, The tank i1s 8' in diameter by 19 deep and is
fabricated of 3/16", 304 stainless steel, butt welded inside ind
out.

The ground condition around the tank is solid rock. The hole
into which the tank was placed was created by blasting, After the
tank installation the hole was backfilled with lean conc. ete #nd
compact soil.

Two 6" dizmeter stainless steel pipes connect the tank to the
irradiator pool to allnw transfer of sources between the R and D
pocl and the irradiation room cell pool,

An area radiation monitoer near the R and D poel will sound an
alarm in the event of a high radiation level,

Amerav Portable Irradiator

The irradiator is a portable lead shielded unit with the upper
unit containing the Cobalt 60 source and the lower unit

coentaining the irradiation chamber,

Irradiation of various materials is conducted by placing the
material in the chamber and locking the chamber doors. The
source cannot be removed from its shielded position during
cperations but may be manually lowered with the prope¢r use of
kKeys, This lowering operation can only occur when the chamber
Shield docrs are locked, A r2d flashing light indicstes the
source is in the irradiate position,

The upper storage section of the irradiator is designed to serve
@8 a shipping container, A special shipping cover and skid is
provided. External dose rates are in compliance with the Federal
shipping regulations for radiocactive sealed source,



Item 10

. I

Radiation Protection Program

All operaticens shall be conducted with due regard to maintaining
the occupational radiation exposure to each emplovee as low as
reasonably achievable, The elements of the program are directed
toward satisfaction of the ALARA ocbjective,

A. General Rules of Radiation Safety

1.

S.
10,

The Radiation Safety Officer or his designee is
responsible for all operations invelving radicactive
sealed sources including the approval of all procedures
invelving the irradiator,

All cperations are to be conducted in strict compliance
with the "Standards for Protection Against Radiation" 10
CFR 20,

All personnel WOrking 1in restricted areas shall be
instructed as to the nature of radiationn hazards, the
functions and use of safetv devices and general rules of
radiation safety,.

All personnel shall be instructed to report any unsafe
conditions to their supervisor, Workers are informed of
the reporting procedures by the pesting of 10 CFR 19,

All personnel who rostinely work in a restricted area
will be assigned a film badge which shall be wern at all
times while in the restricted area,

All visitors or others requiring entrv into a restricted
area will be assigned film badges or pocket dosimeters

unless the particular area has been surveved as directed
by the Radiation Safety Officer or they fall under the
contrel of another organization's radiation safety
program and have their own monitoring device,

Al]l persons whe are unfamiliar with the facility will be
advised as to the restrictions and be accempanied by an
emplovee who has completed the operator training progranm,
Such persons entering the radiation rocem must be
accoempanied by 2 certified cperator,

Each individusl assignecd a film badge shall wear enly that
particular numbered bacdge assigned to him,

Film badges should not be removed from the facility,
The restricted area of the facility shall be surveved

Quarterly with portable Surveyv meters and srear tests,
Records of these Surveyvs will be kept for inspecticn,

18



Item 10

T,

12.

13,

14,

15,

16,

17.

18.

’9.

20,

Radiation Protection Program (cont)

Peel water shzll be sampled for radicactivity monthlyv,
Pool filters shall be surveved weekly with a portable
surveyv meter, Recerds of these activit.es Shall be kept
for inspection.

A qualified, authorized individual carrving a portable
Survey meter shall survev the rediaticn room during

each irradiator initial entrv, This procedure satisfies
the requirements of Section 20.203(e)(6)(vi) of 10 CFER
sU

Radiation warning signs shall be pested in accordance
with Section 20,203 "Standards for Protection Against
Radiation",

Eating, drinking or smoking shall not be permitted within
@8 restricted area,

All operations invelving the handling of sealed scurce
material, source receipt or shipment shall be under the
direct personal Supervision of the Radiation Safety
Officer or the Radiation Safety Superviser,

Maintenance or repair ¢f any equipment or contrels whiceh
invelve radiation safety shall be authorized and approved
by the Radiation Safety Officer.

All changes to the facility shall conform teo this license
and be approved bv the Radiation Safety Officer,

Any changes in facility operations shall be done by
procedures which have been reviewed and approved bv the
RTI management, These changes shall have the prior
approval of the Radiation Safety Officer,

No items which have been in contact with radicactive
materials shall be removed from the restricted area of
the facility without being surveved,

Operational procedures require that interlocks be
checked before the startup of the irradiator on any day
that operations are net continuous from the previous
davy., A record must be kept in a leog recoerding date,
time and results e¢f sueh interlock tests, This
procedure satisfies the "eQuirements of Section
20.203(e)(6)(vii) of 10 CFR 20,

¢
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ALARA Prcgram

1.

The ALARA pregram ic a commitment on the part of RTI to
maintain exposure to ionizing radistion of personnel
emploved by Tl as low as reascnably achievable for
operation of the facility, The ALARA program also
applies to the company's comritment to maintain the
radicactivity released in effluents at the Jowest
possible levels,

2. The design of the facility is such that the whole bodv

3.

radiation dose received by emplovees is extremely low and
No radicactivity shall be available to be released from
the facility, The likelihood of source capsule failure
is very small so the Cpeération of the RTI Model RT=2102

irradiator wil) provide an extremely clean and safe
ocperation,

The ALARA Precgram shall be responsibility of trhe
Radiation Safety Officer,

Protected and Restricted Areas

1

A protected area has been established at the boundaries
of the perimeter fence enclosing the facilities and
Surrounding property for security purposes. The fence
is closed except for necessary access peints, which
provide limited access points to the preperty, The
Perimeter fence access points are closed and locked
when the facility is not Staffed., Located within the
protected area are restricted areas for which access is
controlled for radiclogical purposes, These areas are
the radiation roem, demineralizer area, R&D pool and
the radiation roonm rocf with the source exposed,

The personnel access points te the restricted area are
coentained within a company controlled access area,
Entrance into the controlled access area 1s limited to
company emplovees and escorted visitors, The ¢ntrances
to the controlled access area are raintained Jlocked
against entry except as necessary for plant operations.
The controlled access area shall be locked at ail times
when not occupied by operations personnel .,

0



Racdiation anc Contamination Limits

There are established "compeiv action limitsa" that are below the
maximum limits allowed by the regulations, Exceeding an action
limit will prompt a review bv the Radiation Safetv Officer and
apprepriate company personnel, Exceeding a maximum limit will
prompt appropriate changes in procedures, and equipment, In this
event the NRC shall be notified and approvals for corrective
modifications should be requested,

1. Radiation exposure limits shall be in ac.-~Cince with Section
20,101 of Standards for Protection Agains. sadiation. Companv
action limits shall be established as fellows:

a, Whole bodv exposure - 40 mrem/mo
b. Skin exposure = 250 mrem/mo
¢c. Hands and forearms, feet and ankles - 625 mrem/mo.

2. Loose surface contamination limits shall not exceed 1000
dpm/100 square cm., in re.tricted areas, Company action limits
shall be established at 200 dpm/100 square cm, If the company
action limit is exceeded the Radiation Safetv Officer shall
review the findings with appropriate company personnel, 1If
the maximum c¢contarination level is exceeded, procedures, and
equipment will be changed if necessary to assurs that
contamination levels are returned to ALARA conditions.

3., Maximum water borne concentrations of cobalt-60 shall be in
accordance with Section 20,106 eof Standards for Protection
Against PRadiation in restricted and unrestricted areas.
Company action limits for cobalt-69 in water have been

established at 5§ x 10° microcuries/ml in restricted and
unrestricted areas.

L, Maximum airborne concentrations of cobalt-60 shall be in
accordance with Section 20,106 of Standarcs for Protection
Ageainst FRadiation in restricted and unrestricted areas. The
company does not anticipate any airborne radicactivity based
on its limits for loose surfasce and waterberne radiocsctivity,

Routine Radiation and Centamination Survevs

1. During initial entry into the radiation room after irradiator
cperaticn & radiation surveyv shall be conducted by & certified
operator with a low range gamma sSurvey meter, The purpecse of
this survev is to verify that the irradiation source is in the
fully shielded position and high radiation area no longer
exists, This surveyv need not be recorded.

2. Prioer to removal of anyv material from the shielded volume of
the irradiator pool which has been in clese proximity to
sealed sources a radiation survev shall be conducted by a
certified operator to verifv that source material or
contamination 1s not being remcved from the peel. This survey
nevd not be recorded,




E. Routine Padiat::r!r;c Coentamination Survevs (cont)

3. Prior to removal of anv material from the shielded volume of
the R and D pool) whieh has been in close Proximity to source
material a radiation Survev shall be conducted bv 2 certified
cperator to verifv that Source material is nor being removed
from the pool., This Survev need not be recorded,

4. A weekly radiation Survey shall be conducted of the irradiator
deionizer Piping and resin veds bv o certified operator to
determine if radicactivity is being .eleased into the
8hielding poel water, The results of this survey shall be
recerded on an appropriate survev form and retained for record
purposes,

5. A Quarterlv radiation and contamination Survevy shall be
conducted of the restricted area of the facility and areas
adjacent to the restricted area bv g certified operator or
health phvsics technician, This procedure Shall also be done
8t times when there is an Increased poetential feor
contamination, The survev shall consist of approximatelyv
twenty five Swipe samples taken randemlyv througho t the
restricted area and areas adjacent to the restricted area
wWhien may be likely teo concentrate locse surface
contamination, Particular attention shall be cancentrated on
access and exit traffic areas to the restricted area, Swipes
Shall be taksn over @ 100 square com, @rea where possible,

Shield ineluding the recf area with the irradiator in
operation, Swipe Samples shall be @nalvzed with a counter
Scaler and ite associated detector, Survev results shall be
recorded on an appropriate survev form and retained on file.

F. Notificatio f Personnel and Pesting of Restricted Areas
———— 4 ON O £ &

Notices, instructions and Teports to workers shall be in
@ccordance with 10 CFR 19, Notices, Instructiens anv
Reports to Workers; Inspections,







10,3 Leak Testing

The sealed source arrav will be leak tested bv weeklv menitoring
of the icn exchange svstem for radicactivitv with a calibrated
radiation survev meter, If activitv is detected abocve background
the facility will be shut down and water surrounding source
modules shall be sarpled to determine which module is leaking
using Operations Procedure 9,500, The leaking pencil(s) will be
isolated in a stainless stee) capsule and stored in the pool
until 1t 18 decided whether to return it back to the manufacturer
for re-encapsulation or send it a licensed burial site for
disposal,

9.500 LEAKING IRRADIATOR SOURCE DETERMINATION

1.0 PURPOSE

To establish a method to isolate the leaking irradiator
source,

2.0 SCOPE

Applies te 2l personnel who are qualified to perform lea
testing of sealed sources in the poel of the radiscion room.

3.0 REFERENCES

None

4.0 DEFINITIONS

None

5.0 EQUIPMENT/MATERIAL REQUIREMENTS

8.1 (50 ft,) clear pelvethyvlene tubing
5.2 FRollflex pump

5.3 Stainless steel closure

5.4 Low range radiation survev meter
5.5 (50) 250 ml. sample bottles

.6 Standard source handling tocls

5.7 Anti-contaminstion materials

6.0 SAFETY PRECAUTIONS

6.1 Operations will be conducted under the direction of the
RS0 or RSS,



6.C

6.2 General rules of radiation safetv shall applv,

SAFETY PRECAUTIONS (cont)

6.3 All operations will be conducted with the sources
locat~y at a deptn of greater than 10 feet in the poel.

PROCEDURE

7.1 If the activity of the pecol water or the radiation
level on thy charcoal filter indicates the presence of
C0=-60, the following actions should be taken to identify
and isolate the leaking source.

Telsd Locate sampling test equipment listed in
Section 5,0 and establish applicable
radioclogical eentrols,

Tal:2 Connect the suction end ef the tubing to a
Standard scurce handling tocl end lower it
into the pool as far as possible from :he

source,

T«1:.3 Place the discharge end of tubing inte the
pocl near the source and secure,

T3 T A Start the pump and establish flow through the
tubing.,

7.1.5 Place the detector ©f @ low range survey

instrument adjacent to the tubdbing.
T«1.:6 Establish a background radiation level.

0, Move the suction end of the tubing directly
adjacent to the Source in the first module
and monitor the survey meter for an lncrease
in reading,

NOTE: Allow sufficient time for sample transit
before moving on te the next sample location,

NOTE: If a source has obviouslyv been damaged due to
an accident or equipment failure, the source
€r sources which have visual damage should be
tested first,

T:1:8 If 8 noticeable increase in radiation level
is determined in the ares ef a module, move
from the plaque and pPlace on the table.

T:1:% Move the tubing to the table and repeat the
sampling,



7.0

PROCEDURES (c¢cont)

7.3

NOTE: This will ensure the leaking module has been
removed,
T:1: 8D Remcve the sources Cne at a time and sample

tests each to determine the leaking source,

R P Place the leaking sourne in Stainless stee)
enclosure, ir preparation for disposal or
repair,

If the source leak rete is too lew to allcew detection
using the above procedures, an alternate method 1s:

Ti8.1 Draw a 250 milliliter sample at the pump
discharge,

Tads® Count the sample USing the standard liquigd
sampling techniques,

If the alternate method of detection does net prove
effective due to a very low leak rate:

Cs3:} Place each source in the stainless Steel
enclosure for an 8 hour period of time.

Ti3.2 Sample the water from the losure,

T+3:3 Perform a radicactivity 1alysis of water
sample,

T+3:4 Continue this precess until the source is
isclated,

7T+83.5 Place the leaking source in a stainless stee]

enclosure.

T+3.86 Snip off site for repair or disposal per RTI
procedure 9,401,

2b




10.4

Operating and !R@*Eet-v Procedures

Enclosed is the table of contents of the procedures manual
available to each operator, The Cperating procedures
provide instructions for personne’? monitering
loading/unloading of Cobalt-60, Startup, shutdown and
precautions to be taken before Startup,. Instruction in
performing radiation Survevs to ensure compliance with the
provisions of Section 20,203(e)(6) ©f 10 CFR 20 are given
in both the training pregranm and the procedures manual,
Instruction in what emergencies to expect and what actions
to take are included both in the training program and the
procedures manual. All instruction Stresses that the
Radiation Safety Officer and/or Radiation Safety Supervisor
are to be notified immediately in case of an emergencyv,

n
-3



EPCGENCY PROCEDURES MANUAL

Fadiation Safetv Procedures

9.300 Care and Use of Radiation Survev Equipment s
§.301 Calibration and Analvsis Procedures for Counter Scaler
9.302 Sampling and Radiation Analvsis of Water in the Heldup

|
|
Tank
9.402 Radicactive Material Control During Loading _f Source
Material

Ogerltin‘ Procedures

9.0 Irradiation Operations

9.100 Irradiator Startup

9.101 Irradiator Shutdown

9.102 Irradiator Intoarlock Testing

9.103 Source Handling Procedures

9.104 Use of Water Level Instrumentation

8.105 Posting Requirements

9.106 Dosimetry Issue and Use

9.200 Emergency Shutdown

9.201 Excessive Radiation Exposure

g.202 Fire In Cell Emergency

9.203 Release of Radicactive Material to Uncontrolled Area

§.204 Leaking Irradiator Source Determination

9.303 Radiation Survevs

S.401 Source Shipping

9.500 Preventative Maintenance

9.501 Resin Replacement

§.502 Resin Regeneration

9.503 Annual Fire Test

5.504 Use of Component Malfunection Log

9.600 Notification of the NRC
9.601 Defect Reporting Requirements

Leak Test Certification

In-Place Leakage Test of Irradiater Tanks

28 |




10!5

Hospital A-ra.erer'f

For raediation overexposures,

arrangements have been made

with the St, Barnabas Hospital, A letter of commitment

from the hospital's management

18 enclosed.



Waste Mana . ent

Disposal of the licensed material will pe
with Section 20.301(a) ef 10 CFR

in accordance
20

.



' SAINT BA RNA’&AS
® MEDICAL CENTER

RONALD J. DEL MAURO
Pressdent and Chael Excoutng Offcer

JOHN D. PHILLIPS. M H A
Executne Vice Preswder June 3, 198¢

Robert Cockrell, Ph.D.

Vice President of Operations & Engineering
Radiation Technology, Inc.

108 Lake Denmark

Rockaway, New Jersey 07866

Dear Doctor Cockrell:

This is to confirm that Saint Barnabas Medical Center agrees to

accept as patients persons who have been overexposed to
radiation in the course of their occupation.

At this medical center we have the capability both
hematologically and oncologically to manage such patients.

Sincete}n,
\ /) r

\\\WW“
Harvey E. Nussbaym) M.D., F.A.C.C. F.A.C.P.

Chairman, Department of Medicine
Saint Barnabas Medical Center

Clinical Professor of Medicine
UMDNJ/New Jersey Medical School

HEN/ct
¢c: John D. Phillips
Flora Barlotta, M.D.

Medical Staff Office
Z. Schrader, M.D.

OLD SHORT HILLS ROAD @ LIVINGSTON. NEW JERSEY 07036 @ (2018338008

A nonprofit, nonsectanian medical center, founded in 1865 and a major affiliate of the University of Medicine and Dentisiny

v New Jene

A
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Robert G. Caggkrell

L B

PROFESSIONAL RESUME

EDUCATION
Doctor of Philosophy (1865
Major Nuclear Engineering University of Flonida
Minors Physics and Math Gainesville, Fionda
Master of Sclence (19€3)
Major Nuciear Engineering University of Fionda
Minors Physics and Math Ganesville, Fionda
Bachelor of Science with Special Distinction (1962)
Major Engineernng Physics University of Oklahoina
Minor Math Norman, Okiahoma
REGISTRATION
Protessional Engineer # 11038 (North Carolina)
NATIONALITY
U S Cruzen Ay
AREAS OF EXPERTISE
Adult Training and Education

Developed and taught training programs 1o industry personne! and colleqe courses 1o university students both
live and on teievision

Public Relations

Dynamic speaker on techm.cal and non-technical topics before all age groups In person and on television. Experi-
enced with news media and hostile audiences

Technical Management

Project Manager of a multi-billion doliar project Engineenng Manager responsible for oesign and licensing of five
power plants. Project manager for construction and startup of a tood irradiation tacility. Project Manager for de-
commissioning of a nuclear reactor

Quality Assurance

Deveiopec a QA program at @ major private utiity including statfing. procedure preparation, training, and im-
piementation. Served on nationa! committees. Chaired a national QA conference

State and Federal Energy Regulations

Major responsidility in the icensing permitting of ten energy facilties relative 10 construction. operation. and de-
commissioning Taught a university course on licensing and reguiation of huciear power piants

PROFESSIONAL EXPERIENCE
May 1983 to Present

President, Cockrell & Associates, Inc., Burlington, N.C.

Major Responsibiities Technical Consultant Provide technical management services and resources for high
lechnology industnes, including those associaied with the use of nuciear radiation as a pnmary energy source
Provide education and traning of technical and management personne! Perform Quality Assurance audits and
assist in the development and impiementation of QA programs Prepare icensing gocumentation for the opera-
tion of nuclear radiation facilues and assist in meetings with reguJlatory authorities

August 1980 - May 1983

mummmmwmmwuﬂm.mmumm
State University, Raleigh, N.C.

Major Responsibiites Directed the operation of @ 1 MW research reactor and the operation of associated nucie-
8’ measurements anc analysis laboratones Taught courses in nuciear engineenng. powe’ plant design. and
licensing & environmental impact of power plants. Decommissioned a 10 kw research reactor Including prepara-
tion of project pian, interfacing with State and Federal regulatory authorities. resoiution of waste disposa’ prob-
lems, and overall project management Taught viceotaped 3 credit hour coliege course 10 Operatons personne
at Brunswick Nuciear Station Consuhted with Carolina Power & Light Company on educational courses for ope’-
atons personnel. Directed a feasibility study 101 Proviing eGUCAtIONA! COUrSes 10 NUCILAT POwe’ Plant OPerators
at Virginia Eiectnc Power Company. Taught radiation courses 1o civiian empioyees of the US Navy Taught Nu-
clear Radiation workshops tc high SChoo! JUniors. +-Tesented technical seminars, INCluding a power plant oesign
course to employecs at the General Electnc Nuclear Fue! Plant

May 1977 - August 1980

Manager of Engineering Division, Washington Public Power Supply System, Richiand, Washington

Major Responsibilives  Responsibie for all engineenng activites at WPPSS including design construction and
hcensing of ive nuciear powe: piants anc a 40,000 square foot office building Professional stat! of 130 eng:
neers Represented WPPSS in meetings with NRC anc on AIF. EE! APPA an¢ Owner's Group Comminees
Made technical presentations to the Board of Directors News media spokesman on technica maners iNciuding
impact of TMi on WPPSS piants

-



ROBERT G COCKRELL (.tinued! ‘

July 1873 - April 1977
Quality Assurance Manager, Florida Power & Light Company, Miami, Florida
Major Responsibihes Al QA activities in the areas of aesign. construction, procurement, and operation of Tur-
key Point ang St Lucie nuciear power piants Inally, the QA Department had four iInexperienced personne! and
no program Two years later the QA Department had 45 personne! a well establishec program recognized by
uliiies across the nation. ana representatives on the major QA poicy setting commitiees (e g ANSI N45-2 pius 5
subcommifiees and ASME Section I1l) Chaired # SQC National Conterence in 1976

Project General Munager, South Dade Project, FPL
Mayor Responsibiin.o: Responsible for all activibes related to oesign, procurement, licensing. and construction of
two 1140 MWe Westinghouse PWR nuc'ear power piants. Intenaced with Bechlel Power Division, Gaithersburg
on plant design Prepared project budgets and plans Intertaced with kcensing agencies To satisfy need tor more
nuciear engineers. set up an intensive 14-week course taught by the University of Fiorida to provide the tunda-
mentals of nuciear power plant design to 53 employees

Strategic Planner on the President s Statf, FPL
Major Responsibilties Performed studies in the area of power generaton planning. A pnncipal area of study was
coal-fired power generation and its associated environmenta probiems

November 1967 - July 1973
Project Coordinator in the Reactor Engineering Section, Westinghouse Advanced Reactors Division,
Waltz Mill, Pa.
Major Responsibilities Coordinated the engineenng analyses on the fue! irradiaton program and the 1000 MWe
liquid Metal Fast Breeder Reactor (LMFBR)

Manager of Safety and Licensing for LMFBR, WARD

Major Responsibilities Developed and or made operational more than 20 computer codes for analyzing reactor
maltunctions from the postuiated Intiating condition 1o the final consequences Estabiished accigent evaluahon
criteria. Developed principa oesign cntera Founded the ANS-24 (Now ANS 54) Commitiee for gevelopment of
LMFBR satety criteria

Manager of Refueling and Service Systems. WARD

Maior Responsibiies Responsible for vESIon Of reactor auxiiary systems. refueling systems and containment
Represented WARD as liaison with archiect-engineers (Raiph M. Parsons Co. and Burns & Roe) on overall plant
layout anc arrangement. Significant contributor o the effon that resulted in the award of the Clinch River Breeger
Project to Westinghouse

July 1966 - November 1967
Lead Engineer, Nuciear Rocket Propulision Group, Boeing Aerospace Division Huntsvilie, Alabama
Major Responsibilibes Developed dignal computer code for simulation of the thermal-hydraulic and nuclea’
kinetics of the NERVA nuciear rocket engine. Made operationa’ shieiding codes for evaluating nuciear heating o
the rocket propeliant Taught a company course in nuciear rocket propulsion

July 1965 - July 1966
Assistant Professor, Nuclear Engineering, University of Fiorida, Gainesville, Florida
Major Responsibiimes Taught courses in reactor physics, nuciear rocket propuision, and radiological safety
Aiso, taught a 3-week course in Nuciear Power Plant Technology 1o the management personne! of Fionda Power
& Light Company Performed research in reactor kinetics

February 1962 - July 1965
Graduate Assistant and Atomic Energy Commission Fellow, University of Florida, Gainesville, Fiorida
Mzjor Responsidiites Taught " introduction 1o Nuclear Engineenng anc “Radwiogical Safety * Pertormed com-
puter analyses of expenmental data anc analytical studies in the area of reactor kinetics

SELECTED PUBLICATIONS AND PRESENTATIONS
“Decommussioning of the R-3 Reactor at Nortn Carolina State University. " paper presented at 1982 ANS Winter Meeting
and project report to Unitec Nuciear Cop

“Feasiiity Study for Providing Educationa’ Courses to Nuciear Power Plant Operators, " report compieted Decembe’
15,1982, unger VEPCO contract #98-00-82-006

“Quainy Assurance a Tradmonal Approach to Management " Suxth Annual Nationa! Energy Division Conterence of the
Amencan Society of Qualiity Control, September, 1979

“Communicating Techrical Information in & Non-Technical Manner.” Mexican-Amencan Engineenng Society Fourtn
Natona' Symposium on Engineenng Calitornia State University, Fullerton. March 1980

“Fionda Power anc Light Nuciear Power Engineenng Training Program " Transactions Amencan Nuciear Society E ighth
Biennial Topica! Conterence on Reactor Operating Expenence, August, 1677

PROFESSIONAL ASSOCIATIONS
Nauona! Society of Protessional Engineers
Professiona’ Engineers of Nortn Caroiina
Amernican Nuciear Society
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9.500

PREVENTATIVE MAINTENAN\CE

1.0 PURPOSE:

To describe the preventative maintenance program ia
place at the Rockawav Facilityv,

2.0 SCOPE:

Applies to the 1irradiator operators at the Rockawayv
Facilitv.,

3.0 REFERENCES:

NRC lice¢nse

4.0 DEFINI®T™ONS:

4.1

b.2

4,3

b.7

Preventative Maintenance Checklist « a permanent record of completed
maintenance items,

Daily Schedule - a calendar schedule for a period of one dav listing
maintenance items to be completed during the dav,.

Weekly Schedule - 2 calendar schedule for a pericd of one week listin
maintenance items to be completed during the week,

Monthly Schedule « a calendar schedule for a period of one month list
maintenance items to be completed during the month,

Semi-annual Schedule - a calendar schedule for a semi- annual period
time listing maintenance items to be completed during a six month per

Annual Schedule - a calendar schedule for a period of one vear listin
maintenance items to be completed during the vear,

Technical Manuals - descriptive manuals which provide a reference
source for maintenance items to be completed,

5.0 EQUIPMENT/MATERIAL REQUIREMENTS:

Specified in for each task.

6.0 SAFETY PRECAUTIONS:

Nene

7.0 PROCEDURE:

71

7.2

The plant superintendent or his designee will develop an annual
maintenance schedule using the Preventative Maintenance Check List.

The Plant superintendent or his designee will develop procedures
for performing the maintenance activitv u2ing the equipment
technical manual,




NOTE: This applies onlv if the activity is of sufficient detail to
benefit from a procedure,

7.3 The annual schedule will be broken into annual, semi-annual, quarterl
monthlv, weeklv, and dailv schedules,

7.3 The Plant superintendent or his designee will assign tasks to the
individual shifts on a daily basis,

7.4 The activities will be performed and signed off bv the shift daily
on the Preventative Maintenance Check List, Exhibit 8.1,

NOTE: If a scheduled activity can not be completed on the assigned
shift, the Plant superintendent and his designee will
reassign the activityv,

7.5 The Plant superindent and designee shall coordinate the conduct
of maintenance activities with the Manager of Operations to prevent
conflict in committments,

7.6 The preventative maintenance program shall be auditec by quality
assurance at least monthlyv,

8.0 EXHIBITS

8.1 Preventative Maintenance Check List
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ROCKAWAY IRRADIATOR FACILITY
MAINTENANCE SCHEDULE
SYSTEM MAINTENANCE DESCRIPTION DATE INITIA

DAILY CHECKS

AS Check air compressor oil level
AS Drain the Expansion tank
AS Drain air water seperators
AS Check air exit temperature
does not feel warm
AS Check water flow to after coolers
AS Fill air line lubricators
IR Perform interlock test
DE Log resistivitvy of the input and output on demineralizer
DE Log demineralizer flow rate
IR Log the pool level,test functionality of level indicators
SE Perform plant security checks
o) Check convever svstem for abnormal noises with motor on.
CO Perform a visual check of the guide bars
GE Housekeeping
GE Perform tote inspection

WEEKLY CHECKS

DE Check d/p on charcoal filter
R/D Check water quality on P/D pool
AS Check sclencid board for air/oil leaks
AS Check air lines and pistons in the cell for leaks
AS Check the scurce hoist penthouse for air svstem leaks
CE Check conditien of microswitches
CE Check for exposed or fraved wiring
CE Check for the proper operation of the in-cell convevor
CE Grease elevator rails and unistrut rails
CE Sweep down the cell
CE Clean the inecell convevor
CE Check in-cell lighting
DE Perform a radiological surveyv of the demineralizer
co Clean the convevor svstem
co Tighten and reposition guide bars
GE Check condition of stretch wrapper includirg wiring
GE Check the condition of the cold locker
GE Check plant lighting
CE Check the condition of the manual convevsr track
at the loading and unloading area,
GE Replace temperature strip chart
GE Check pest traps and change if neccessary

MONTHLY CHECKS




AS Check compressor pressure switch

AS Check compressor for leaks

AS Clean air filters on compressors

CE Check time stroking speed for all pistons

FF Perform monthlv fire extinguisher checks

FF Check the fire sprinkler main pressure gauges
co Check power unit chain

co Check chain tension on upper cenvevor

co Check loading elevator hvdraulic oil level and screen
GE Clean and lube forklift chains

GE Check water level in forklift batteries

QUARTERLY CHECKS

AS Confirm outside inspection of compressor has occured

AS Ensure all repairs and service completed

AS Wash down the radiator for Kellog compressor

AS Replace diaphram on the quick exhaust valves

AS Check pistons for air leakage

IR Check scurce hoist and guide cables

GE Check emergency lights

W Perform well water sampling

WW Check pumps P2,P3,P6 for volatile organic cempounds

Ww Check P2 for coliform

VE Check the conditions of belts and the belt tension
exhaust fan

VE Lubricate exhaust fan bearxnfs

VE Check the d/p on the Hepa filter

IR Vacuum the control console internals

CE Check the condition of the rollers

GE Check the condition of the wiring on the source hoist

GE Check the condition of the vacuum 1ift

co Check the o©oil level in the convevor unit gearcase

co Align the chain and sprokets of drive rollers

o Check tighness of the sprocket set screws

SEMI-ANNUAL CHECKS

EL Perform a ground wire check

EL Perform a plant wiring check

co Drain convevor motor gearcase and add new lubricant
co Inspect the clutch assembly

co Lubricate sensor valve and pivots of upper convevor
co Lubricate drive rollers

CE lubricate cell rollers

co Check/replace upper convevor clutch assemblies

VE check vent exhaust dampers flow

ANNUAL CHECKS
AS Change compressor sump oil and filter elements
GE Clean and inspect air conditioners
GE Inspect and o1l chain and hoist, main plant/back room



GE Perform the fire test in cell
GE Perform test on high temperature alarm
DE Perform inspection on charccal in filter

Note: Record on permanent record any abnormal condition found, and the
actions taken to correct the condition.




JUN 23 1986

Radiation Technology, Inc.

ATTN: Robert G, Cockrell, Ph.D,
V.P. Operations & Engineering

108 Lake Denmark Road

Rockaway, NJ 07866

Gentlemen:

This refers to your application dated June 4, 1986, for renewal of
Materials License 29-13613-02.

We received your check for $930 in payment of the renewal fee specified
in fee Category 3G of §170.31 of the enclosed 10 CFR 170. Your
application, however, is also subject to a renewal fee of $170 as
specified in fee Category 3E of §170.31. Payment of the additional $170
should be made to the U.S. Nuclear Regulatory Commission and mailed to my
attention at our Washington, D.C., address.

Your application will be processed by the Region I Licensing staff
located at 631 Park Avenue, King of Prussia, Pennsylvania 19406, The
additional fee, however, is required prior to issuance of the renewal.
When submitting the fee, please refer to CONTROL NUMBER 105620.

Sincerely,

Orixtna! Signet 8
' ilem Jarksnn

Glenda Jackson
License Fee Management Staff
Office of Administration

Enclosure:
10 CFR 170

¢: Region |

DISTRIBUTION:

Pending Fee File
Weekly Reading File
Material Reading File
DW/REJ/RTI

OFFICE: LFMS:ADMSM™  LFmMs:ADM{
SURNAME : SKimberley:rej GJackson
DATE:  6/20/86 6/~ /86
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