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PERSONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE U.S. NUCLEAR REGULATORY COMMISSION ONLY IF THEY WISH TO POSSESS AND USE LICENSED MATERIAL
IN STATES SUBJECT TO U.S. NUCLEAR REGULATORY COMMISSION JURISDICTION.
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C. RENEWAL OF LICENSE NUMBER Ashland, Massachusetts 01721
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Robert A. MacNutt - Quality Manager '508-881-2000
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FENWAL INCJRPORATED
400 Main Street, Ashland, Massachusetts 01721-2150 USA A
Tel: (508) 881-2000 Telex: 94-8421 Fax: (508) 881-6729

13. CERTIFICATION. THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTATIONS
MADE IN THIS APPLICATION ARE BINDING UPON THE APPLICANT.

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE
APPLICANT, NAMED IN ITEM 2, CERTIFY THAT THIS APPLICATION IS PREPARED IN CONFORMITY
WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PARTS 30, 32, 33, 34, 35, AND 40 AND THAT
ALL INFORMATION CONTAINED HEREIN, IS TRUE AND CORRECT TO THE BEST OF THEIR KNOWLEDGE
AND BELIEF.

9-9-91
J. Kenneth Bradstreet
Vice President - Operations

9-9-91

Robert A. MacNutt
Quality Manager

ELECTRIC TEMPERATURE CONTROL, DETECTION AND INDICATING DEVICES

AUTOMATIC FIRE AND EXPLOSION DETECTION AND SUPPRESSION SYSTEMS

THERMOSWITCH®

DETECT-A-FIRE® G9V)&&



5. RADIOACTIVE MATERIAL;

a. Americium 241. NRC Registry of Radioactive Sealed Sources and Devices Safety
Evaluation of Devise dated June 14, .1983.

b. Supplied in solid sealed sources, with no single source to exceed 4,4
microcuries. Sources are obtained from either Amersham Corp, or Nuclear
Radiation Development Division of Mark IV.

c. Detector device Models as listed in "CONDITIONS" Section of License Number
20-15285-02E.



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

JUN 1.4 156
NO: NR-668-D-1D1-E DATE: PAGE *I OF 4

DEVICE TYPE: Ion Chamber

MODEL: CPD-7020, CPD-7021', CPD-7010, CPD-7011, CPD-1201 A-30, CPD-1212 A-SO

MANUFACTURER/DISTRI BUTOR: Walter Kidde & Company, Inc.
Fenwal Division
400 Main Street
Ashland, MA 01721

MANUFACTURER/DISTRIBUTOR:-

SEALED SOURCE MODEL DESIGNATION: EAD Metallurgical Modelt AMX-2121 and AMX-11O0
Amersham Searle Models A14.1001 , AMN.1001H.
Nuclear RAdiation Development Modals.AO01, AlOO*

130TOPE: Amercl um-241 MIAXItMUM ACTIVITY: 0 mlcroiuwnri (AiIN.1O01, AO01
AMX- 100)

2.4Z microcuries (AMM.1001 H,
Al008, AMX-2101)

LEAK TEST FREQUENCY: Not roquirad

PRINCIPAL USE: (P) Ion Chamber Smoke Detector

CUSTOM DEVICE: YES X , NO



L• i I ! I

R2ISTRY OF RADIOACTIVE SEALED $OURCES ANn rFVTrFS.
NAFFTV FVAUATxON OF OrvICt

~* NRbfjRn..1 o1r: AE PAGE 2 OF 4

JUN 114 1983

DEVICE TYPE: Ion Chamber

DESCRIPTIOQ :

The FenwA.1_..jv-3sfln Mo el* Cra-701O- Ar. i r "".7,11 dame n T t C

VV -•rumOustlonlpr~uc y ther'al decom~position of building materials or contents
prior to the appearance of visible smoke, flame or appreciable heat. The smoke
detectors are designed primarily for industrial use, The Fenwal Division Models
CPD-7010 and CPD-7011 smoke detector.s ara identical with the exGeptivn of sl1g9C,
lifferences in the electronic circuitry.

Two EAD Metallurgita, Models AMX-2111 or AMX-2121 foils are used in the smo ke
detectors. Each foil contains approximately 2.2 microcuries. of Americium-241..
The two foils contained in a stainless steel source holder are secured to a source
assembly holder by using brass eyelets. The source assembly holder is secured
to the stainless steel smoke chamber by means of inldividual tabs which snap fit
into rere•a e in the •moke chamber. A sta+nl-b steel reference cnlamber serves
as the top of the chamber assembly and is secured by tabs which are bent over to
engage the source assembly holder. The ionization chamber assembly is attached
to the printed circuit board by stainless steel tabs that are pushed through the

( printed circuit board and bent or twisted to secure theion chamber. -The entire
assembly is secured inside a plastic outer cover. In order to gain access to the
smoke detector .foils it would require the use of special tools and considerable
force and effort.

LABELING:

Each unit is labeled to include the manufacturer and their address, caution radioactive
materials, activity, isotope, the foil symbol, and a note! Return to Fenwal, Inc.

for service or disposal.

r

CONDITIONS OF NORMAL USE:

The datoctnr will narmally be teiling or wall mounted, The expected ubful life
of the detectors is 15 years.-. The detectors have not been designed for residential

use.



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICFS
SAFETY EVALUATION OF DEVICE

NO: NR-668-D-lOb1-E DATE: JUN 14 1383 PAGS 3 OF 4

DEVICE TYPE: Ion Chamber

PROTOTYPE TESTING:

The units have been tested to demonstrate their effectiveness of the containment
and shielding under both normal and severe conditions of handling, storage, use
and disposal.

EXTERNAL RADIATION LEVELS:

The information submitted by the licensee indicated that the maximum radiation
levels emitted by the detector at distances of 5 and 25 centimeters would be less
than .02 milliroentgens/hr.

Thus, based on available information concerning handling, storage, Installation,
servicing and use of these detectors, it would appear that doses to personnel
involved in these operations could only be a small fraction of the doses specified
in Column I of the table in Section 32.28 of 10 CF.1 Part 32.

It was further determined that, based on data submitted by Fenwal, Division In
co>nditions of abnormal use, no individual would be likely to receive doses in
excess of the permissible doses of 0.5 rem and 15 rem specified in Columns II
and III of the table in Section 32.28 of 10 CFR Part 32.

SAFETY ANALYSIS SUMMARY:

We have reviewed the data and Information submitted by Walter Kidde and Company.
Fenwal Division, and conclude that Walter Kidde and Company has submitted sufficient
information relating to the design, manufacture, prototype tesfing, quality control,
and conditions of handling, storage, use, and disposal of their gas and aerosal
detector to demonstrate that the product'will meet the safety criteria set forth
in Section 32.27.of 10 CFR Part 32.

It is further concluded from our review that the external radiation dose or the
dose commitment resulting from the intake of radioactive material from the detector
will not exceed-the doses specified In Column I of the table in Section 32,28 of
lO CFR Part 32, under the conditions of normal use, handling, storage, or disposal.
Finally, it is concluded that the probability is low that the containment, shielding,
or other safety features of the'product would fail under such circumstances, that
a person will receive an external radiation dose or dose commitment in excess of the
dose to the appropriate organ specified in Column III of the table in Section 32.28..



REGISTRY OF RADIOACTIVE SEACED SOURCES AND DEVMCES
SAFETY EVALUATION OF DEVICE

NO: NR-668-D-lO1-F DATE: 4JUN 1, 4 I383 PAGE 4 OF 4

DEVICE TYPE: Ion Chamber

REFERENCES:

This registry sbeet was complied from information contained in License No.
20-15285-02E, This enablesthe information to be placed within the Automated
Sealed Source and Device Registry System Management Program.

ISSUING AGENCY:

U.S. Nuclear Regulatory Commission

JUN 1. 4. 1883
wer,Date:

Date:

Revle•

JUN 1.4 1983 L.•,Concurrence:
a



6. PURPOSE(S) FOR WHICH LICENSED MATERIAL WILL BE USED:

For use in sealed form in Ionization Smoke Detector devices.



7. INDIVIDUAL(S) RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR TRAINING AND
EXPERIENCE:

Mark E. Benvenuti, Chemist in the Quality Department.

Mark has 20 plus years in chemistry with a Bachelor of Science in chemistry and a
Master of Science in chemistry from Holy Cross College.

Mark's training and experience in the Radiation- Safety Program is as follows:

Mark has served two years as Assistant Radiation Safety Officer under Fenwal's past
Radiation Safety Officer.

In addition, Mark's chemistry degrees included several physics courses and laboratory
work, dealing with radioactivity, types of decay, and proper procedures to protect
from alpha beta and gamma emission. Mark's chemistry degrees included work with
radioactivity measurements standardization and monitoring techniques and
instruments. Mark's laboratory work acquainted him with various types of Geiger
counters, their calibration and techniques of use.

Mark received the Radiation Safety Officer status from the NRC on a amendment No. 14
to our Material License 20-15285-01 on a Fenwal letter dated November 5, 1990
(enclosed).

Mark is using the Fenwal procedure IR-l01, including the standards on the film badge,
radiation monitoring, wipe tests and Fenwal's survey of instruments and their
control.

A copy of the Radiation Safety Officer Job Description, Policy IR-IOl, Section 23 is
enclosed.



POLICY IR - 101

Section No. 23 Rev. No. D
Issue Date 4-8-91 Approved

JOB DESCRIPTION

TITLE: Radiation Safety Officer

1. Function: The primary function of the Radiation Safety
Officer is to insure that all ionizing radiation safety pro-
cedures are initiated and maintained as specified in:

a. U.S. Nuclear Regulatory Commission "Rules and
Regulations", Title 10, Chapter 1, Code of Federal
Regulations.

b. The Commonwealth of Massachusetts Department of Labor
and Industries Industrial Bulletin No. 5, "Rules and
Regulations for the Protection of the Health and Safety
of Employees from Occupational Diseases caused by
Ionizing Radiation."

c. Fenwal Incorporated Policy No. IR - 101. "Ionizing
Radiation, Rules and Regulations for the Protection of
the Health and Safety of Personnel."

2. Activities: The Radiation Safety Officer performs various
ionizing radiation surveys, sends tests to approved agencies;
and monitors the test results. He updates Fenwal regulations
to new radiation regulatory agency requirements. He monitors
and enforces compliance with Fenwal Ionizing Radiation
Policy. He oversees periodic calibration and any necessary
maintenance of ionizing radiation monitoring equipment. He
files necessary reports with radiation regulatory agencies.
He performs receiving inspection tests on incoming ionizing
radiation and insures that radioactive waste is properly
packaged and returned to the vendor for disposal. He keeps
complete records of all ionizing radiation program
activities, including all test results, and reviews them as
necessary with agency auditors.

3. Responsibility and Authority: The Radiation Safety officer
is responsible for:

a. Weekly inspection of assembly and restricted areas for
compliance with required ionizing radiation handling and
hygienic procedures.

b. Weekly performance of wipe tests in restricted and non-
restricted areas, and maintenance of the associated
records.



Sec. No. 23 Rev. No. D
Page 2 of 2

c. Weekly performance of instrument survey of all ionizing
radiation areas, and maintenance of test result records.

d. Annual submission of all ionizing radiation monitoring
instruments to an approved outside agency for
calibration.

e. Annual submission of a report to the N.R.C. on total
shipments of Smoke Detectors by Fenwal Incorporated con-
taining Am-241 material (as specified on Fenwal's
license).

f. Update the Fenwal Code of Regulations to N.R.C. supple-
ments as received.

g. Review badge monitor survey results and maintain records.
h. Perform survey of x-ray lab equipment in regard to

leakage. Maintain a record of results.
i. Insure compliance by Fenwal Clinic to biannual medical

procedure requirements for employees on the radiation
safety program.

j. Review procedures and records of the ionizing radiation
program as necessary during in plant audits conducted by
the U.S. Nuclear Regulatory Commission and the Department
of Labor and Industries, Commonwealth of Massachusetts.

k. Performance of receiving inspection on ionizing radiation
materials to Fenwal performance and assembly
specifications.

1. Return to the vendor radioactive waste for disposal, and
insuring that material is packaged on compliance with
D.O.T. shipping regulations.

m. Maintenance of a complete file of the ionizing radiation
program including any problems encountered.

n. Approval for any new radioactive installation or change
to an old one.

o. Submission within the specified time any reports to the
Commissioner which may be required.

p. Submission of exposure records of personnel involved in
the Ionization Program to the N.R.C. on an annual basis.

4. General: The Radiation Safety Officer must have, by training
and experience, sufficient knowledge of radiation problems
and the control of health hazards to be able to dependably
perform his duties and to keep adequate records. He should
be a neat, careful, and organized person. He must have the
ability to write a clear and concise report, express himself
clearly, and act as advisor to Management & related personnel
involved in the Ionizing Radiation Program at Fenwal.



8. TRAINING FOR INDIVIDUALS WORKING ON OR FREQUENTING RESTRICTED AREAS:

Training is covered under Fenwal's Policy IR-101, Section 13.

The training program covers the procedural safeguards, outline of the training
program, and the training in general. Fenwal maintains the date of training, and
names of personnel trained.

Other areas of the IR Policy are Sections 2 and 4.



POLICY IR - 101

Section No. 13 Rev. No. C
Issue Date 4-8-91 Approved

TRAINING PROGRAM

1. Procedural Safeguards

All employees and visitors who enter a controlled area shall be
informed of the pertinent requirements and procedures for
the protection of themselves and their colleagues against
internal and external exposure.

2. Outline of Training Program

2.1. Principles-and practices of radiation safety.

2.2. Radiation measurements, standardization, monitoring tech-
niques, and instruments.

2.3. Math. and calculations basic to the use and measurement of
radiation.

2.4. Biological effects of radiation.

2.5. Handling and use of radiation commensurate with types and
quantities to be used.

2.6. Who is trained, duration of training, periodic retraining.

3. Training - General

3.1. General rules and instructions should be written in
sufficient detail to handle the radioisotope hazards and
should be made available to all employees. There should
be a current listing of the supervisor or other persons
assigned responsibility for radiation protection and
persons to be contacted in various emergencies. Floor
plans and'drawings of all facilities handling dangerous
amounts of radioactive materials should be filed outside
the plant. This information should be readily available in
case of a fire or an explosion which makes an immediate on-
the-spot study of the area impossible.

3.2. For repetitive work with radioisotopes, the standard
operating procedures should be prepared in writing. They
may be incorporated with work procedures and-other safety
rules. Written instructions aid understanding and
compliance. They indicate changes needed due to unforeseen
hazards.



Sec. No. 13 Rev. No. C
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3.3. When non-repetitive work or special jobs having unusual
hazards must be performed, a careful job-hazard analysis
should be made by responsible individuals. Relevent
operating procedures should be prepared in writing. Each
worker should understand these requirements and should be
expected to comply with them during work. The instructions
should describe and limit the work to be done; specify
necessary personnel monitoring equipment, protective
clothing and respiratory protection; state the maximum
average radiation survey readings and exposure-time
limits. If the readings and limits are not known, the work
should not be started until a survey is made; and, if
necessary, continuous or intermittent monitoring should
be performed. Personnel should be continually informed of
these readings and limits during the work to prevent over-
exposure. Brief instructions to deal with emergencies
should be provided. Instructions should specify any check
-out requirements for leaving the area. These instructions
would include personal contamination surveys, removal of
contaminated clothing, etc.

F



POLICY IR - 101

Section No. 2 Rev. No. C
Issue Date 4-8-91 Approved

EMPLOYEE QUALIFICATIONS AND HEALTH PROVISIONS

1. Selection of Workers

Persons who are neat and careful are preferred as radioisotope
workers, since they are less likely to be involved in accidents-
or spread contamination.

We must identify accident prone workers. Persons failing to
develop radiation protection skills and who have a bad record
of involvement in contamination incidents or overexposure should
not be used; nor should persons who have a history of sudden
physical seizures, such as fainting.

2. Instruction of Workers

All radiation workers shall be precisely informed of the
materials which they are to handle and of the hazards connected
with the work. They shall be instructed in local safety and
radiation protection rules and shall be expected to observe
these rules. The employee shall be instructed in the use of
readings from monitoring instruments. He shall report any
injury of unusual incident so that the possibility of over-
exposure or internal deposition can be investigated.

It is important that workers with radiosotopes be considered
as potentially exposed for the remainder of their lifetimes.
It should not be assumed that they will work with radioisotopes
or radiation for only a few years.

3. Health Provisions

3.1. Employees under the age of 18 or pregnant women shall not
be allowed to work in the immediate vicinity in which
emission of ionizing radiation may be present..

3.2. A licensed practitioner of medicine (Fenwal Incorporated
Company Doctor) shall supervise whatever program is
necessary to ascertain that the health of employees working
with or near radioactive sources is not affected by over
exposure to radiation.



Sec. No. 2 Rev. No. C
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3.3. Preliminary Physical Examination: Every individual working
with radioactive sources shall have a complete physical
examination before assignment to this kind of work.
Examination should include:
A. Medical history
B. Exposure history
C. Complete blood count
D. Chest plate (routine)
E. Urine analysis

3.4. Blood Count and Urinalysis at Regular Intervals: At
regular intervals, complete blood counts shall be taken
of all individuals working on the radiation program.
Interval shall be six (6) months.
Each individual assigned shall submit two (2) urine
samples to the clinic. Interval shall be six (6) months.
1. First sample for routine analysis.
2.- Sedond sample shall be delivered to M.I.T. for

radioassay analysis.

3.5. Abnormality in Blood Count: Any abnormality in the
complete blood count attributable to radioactive exposure
should be carefully investigated; such an investigation
should include a radiation survey of operating procedures.
If the abnormality persists after the correction of any
fault in the protection means of operating procedure,
consideration should be given to the transfer of the
employee to work not involving possible exposure to
radiation.

3.6. Persistence of Normal Blood Count: The persistence of a
normal blood count shall not be considered grounds for
discontinuing radiation monitoring.

3.7. Medical Records: All medical records shall be kept on
file in the Clinic under the supervision of a licensed
practitioner of medicine.



POLICY IR - 101

Section No. 4 Rev. No. C
Issue Date 4-8-91 Approved

SAFETY PRECAUTIONS

1. Personal Hygiene

Extreme personal cleanliness and care are needed in work
involving radioisotopes. Hands should be washed frequently and
they shall be washed before eating, smoking and at the end of
each work period. No edibles of any kind - food, gum, candy or
beverages - shall be brought into restricted area. Smoking shall
be prohibited since radioactive contamination may be transferred
to the lips or inhaled as the contamination is burned. Personnel
should refrain from using personal items, e.g., pocket knives,
handkerchiefs, lipsticks, etc., in the work area. Persons with
open wounds in hands should not handle radioactive material.

Employees should keep their work areas free from equipment and
materials not needed for immediate work. Orderliness is a prime
requirement for eliminating the spread of contamination. After
use, equipment should be decontaminated or stored in a controlled
location. Radioisotopes should be safely disposed of or returned
to storage when no longer needed.

2. Handling Procedures and Controls

2.1. Approved warning signs must be properly displayed in all
areas where there is a radiation hazard.

2.2. All containers holding radioactive materials, including
sealed sources and standard sources should be labeled with
radiation warning tape. The isotope, amount and date
should be indicated. Each container shall be equipped with
a lock; the key to be held by the Supervisor.

2.3. Radioactive material, including portable sources, should
be stored in the special area provided, and there should
be enough shielding to reduce the radiation level below
5 mrem per hour at the surface of the shield.

2.4. Aseptic techniques shall be used in handling radioactive
materials. Gloves or other protective means must be used
if there is a strong probability of hand contamination.



Sec. No. 4 Rev. No. C
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2.5. A person with breaks in the skin of the hands must
medically protect affected areas and gloves must be worn.
Permission to work with radioactive material must be
obtained, from area Supervisor.

3. Safety of Personnel

3.1. The employer shall assign to a competent employee the duty
of enforcing safety regulations which apply to the
operators of radioactive sources and of persons in the
vicinity, (Radiation Safety Officer).

3.2. The employer shall assign to a competent employee the duty
of operating or supervising the operation of all
radioactive sources within the limitations noted in the
report of the appropriate radiation survey covering the
installation/area in question (Supervisor). The duties of
this employee shall include:

3.2.1. A daily check of operating conditions to see that
they conform in all respects with the normal oper-
ating conditions as described in the appropriate
radiation survey report for the apparatus/area in
question.

3.2.2. Control of daily exposure of workers so as to limit
the daily dose of each to 0.1 r (100 mr) or less.
The basis of this control shall be the information
given in the report covering the appropriate radia-
tion survey, along with the results of the Monthly
Badge Monitoring Program.

3.3. The employer shall assign to a competent employee the duty
of instructing all employees in radioactive areas
concerning the danger of overexposure to radiation. The
general methods of radiation protection and the means of
avoiding overexposure should be explained to personnel;
they should be warned against taking unnecessary chances.
Safe working practices should be emphasized.

3.4. Safety regulations and instructions shall be posted in all
radiation areas.

3.5. Areas shall indicate the presence of radiation by
conspicuous warning signs. Each sign shall bear the
standard warning symbol and the words "CAUTION or DANGER"
and appropriate explanatory wording such as: RADIATION
AREA or X-RAY AREA.
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4. Approved Sign Design

Colors employed: The cross-
hatched area of the symbol and
required lettering shall be
colored purple and the back-
ground of the label or sign upon
which it appears shall be
colored yellow.



i

9. FACILITIES AND EQUIPMENT:

Fenwal's Policy IR-101 covers the facilities and the equipment used in Section 5 that
covers the instruments retained by Fenwal.

The manufacturing plan is covered under the Fenwal Policy IR-101, Section 11. This
section covers the restricted areas, including the sub assembly and final assembly
areas.

Section 12 of the Policy IR-101 is a drawing of the Manufacturing Restricted Area.-
Section 15 of the Policy IR-101 covers the Receiving Inspection of radiation sources.



Section No. 5
Issue Date 4-8-91

POLICY IR - 101

Rev. No. C
- Approved

SURVEY INSTRUMENTS,
Their Control and Certification

Sub - Section

A. Instruments retained by Fenwal

B. Policy and calibration frequency
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INSTRUMENTS RETAINED BY FENWAL

1. Radector
Manufactured by Jordan Electronic Mfg. Company
Model No. AGB-50-SR
Serial No. 212
Range 0.05 MR/HR to 50R/HR
Asset No. 2-6-253

2. Digi/Rate
Manufactured by Reactor Experiments, Inc.
Model No.
Serial No.
Range 0.'1 MR/H to 99.9 R/H
Asset No. E1901

3. Survey Meter
Manufactured by Tracerlab
Model No. SU-21
Serial No. 667018
Range
Asset No. 6922

4. Count Rate Meter
Manufactured by Ludlum Measurements, Inc.
Model 12
Serial No.
Range - 500 Counts/min., Xl, XI0, Xl00, X1000
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POLICY AND CALIBRATION FREQUENCY

1. Instruments used to monitor radiation leakage shall be of
approved design and manufacturer.

2. Instruments shall be certified at established frequency as to
their accuracy.

3. Calibration shall be performed by an Approved Laboratory whose
Primary instruments have been certified against, and whose
accuracy is traceable to N.B.S.

4. If an instrument malfunctions, or there is a question as to its
performance, it shall be promptly repaired.

5. Instruments shall be calibrated at intervals not to exceed 6
months.

6. Certifying Laboratory will supply notarized copy of test
procedure and test results on completion of calibration program.
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MANUFACTURING PLAN

Restricted Area

The restricted area (see Section 12) will be isolated from other
Fenwal manufacturing area. Access to this area will be limited to a
restricted number of employees over 18 years of age who have been
specifically trained under the direction of the Radiation Safety
Officer in the precautions and safety requirements for the handling of
radioactive sources.

All employees entering the restricted area will be required to wear
film badges for such period of time that they remain in the area.
Badges for applicable employees will be conspicuously stored outside
the entrance to the area. At this same location, a bulletin board
will be used to post all applicable documents for employee perusal
which relate to the requirements, procedures, precautions, and
restrictions of the restricted area and operations therein. A
regulation sign will be posted on the door to identify this as a
radiation control area.

The manufacturing supervisor of this area will insure that all
activities within the area are carried out in accordance with this
plan.

Radioactive sources-as received and accepted from outside licensed
suppliers will be stored in the Restricted Area. Shielded cannisters
containing waste sources will be stored in a locked cabinet within the
restricted area. Access to the locked cabinet will be controlled by
the area supervisor and Radiation Safety Officer. A sign will be
posted on the door identifying the presence of radioactive materials.

As production lots are removed from the cabinet for assembly into
products, they will be counted and the inventory log book updated
to reflect date, quantity of issue, and factory order number. Issues
will be made on a first-in, first-out basis and requirements
integrated with Fenwal inventory management programs for control of
further procurement.

Sources which have not been assembled into products will be returned
to the locked cabinet at the end of each work day.
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Sub-Assembly

A printed wiring board sub-assembly containing all the associated
electronics, less the radioactive sources will be manufactured,
inspected, and tested in a non-restricted area. These sub-assemblies
will be delivered to the restricted area in factory order lots where
the sources will be added.

Radioactive sources will be assembled into chambers, chambers
assembled to the printed wiring board sub-assemblies, and inspected
for workmanship. A metallic emclosure will then be added which will
limit the accessibility to the radioactive chambers and complete the
assembly activities in the restricted area.

Final Assembly

Completed printed wiring board assemblies will be issued from the
restricted area in factory order lots to the non-restricted final
assembly area. Here they will be installed in housings, labeled and
finally tested per Engineering Specifications, and tested to Quality
Control standards. Any rework which requires the removal .of the
chamber enclosure will be accomplished back in the restricted area.

Finished units will be individually packaged in cardboard cartons.
Cartons will be labeled in the prescribed manner and finally stored
in a secured section of the finished goods inventory warehouse. Here
they will be logged in against their respective factory .order numbers
and logged out against specific sales order numbers which are
traceable to a customer.
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RECEIVING- INSPECTION OF RADIATION SOURCES

RECEIVING

1. Radioactive Sources as received from Licensed Suppliers will be
received assembled into radiator discs supplied by Fenwal. They
shall arrive suitably packaged and identified and will be
accompanied by standard Shipping forms that will relate to
Purchase Orders as released by Fenwal's Purchasing Department.

2. The Receiving Clerk will match up the Shipping documents with
the Purchase Order and forward all items to the "Restricted Area".

3. Receiving personnel will not open the package/parcel.

INSPECTION

1. Inspector will count, inspect, test and match energy potential
per Fenwal specifications to verify compliance to the specifi-
cations and Invoice quantity before official acceptance is made.

2. Accepted material shall be placed in vault. Quantities accepted
will be entered in the inventory log book against Part Number,
Purchase Order Number, and date received.

3. Rejected material will be repackaged in prescribed manner and
shall be returned to the Vendor. While awaiting shipping
authorization, the rejection material will be retained in the
vault.

4. A copy of the Receiving Ticket will be forwarded to Purchasing
for means of notification of accept/reject quantities.



10. RADIATION SAFETY PROGRAM:

The Radiation Safety Program is controlled under Fenwal's Ionization Radiation (IR)
Policy No. IR-101. The entire Policy is enclosed.
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Policy IR - 101
Revision C
4-8-91

PURPOSE
It is the purpose of these Rules and Regulations to state the minimum
requirements for the use, handling, processing, application, transfer,
storage and removal of all sources, materials, instruments, machines,
devices, and equipment which produce, generate or emit ionizing rad-
iation to insure the maximum safety of all persons at or in the
vicinity of such ionizing radiation.

The Rules and Regulations herein are intended to be in harmony with
Federal regulations as they apply.

REFERENCE
American National Standards Institute Bulletin "Z54.1 - 1963".
Massachusetts Department of Labor and Industries "Industrial

Bulletin No. 5"
Moore and McDonald's report on Radiation Safety Recommendations for

X-Ray Diffraction and Spectrographic Equipment "MORP 68-14".
U.S. Nuclear Regulatory Commission "Rules and Regulations - Part 10 -

Notices, Instructions and Reports to Workers; Inspections".

APPLICATION
These Rules and Regulations shall apply to and in all places of Fenwal
Incorporated where sources, materials, instruments, machines, devices,
and equipment produce, generate or emit ionizing radiation during
the use, handling, processing, testing, application, transfer,
storage, or removal thereof.

CONTROLS
1. Each Section of this Policy shall be identified as to Section

Number, Revision Number, Issue Date, and Approval (initials).

2. Current release of IR - 101 is as indicated at top of this
page. Revisions may be issued only after being initialed by
Radiation Safety Officer and approval by the Quality Manager.

3. Policy Distribution to:
Radiation Safety Officer, Quality Manager, Manufacturing
Supervisor of Radiation Area, separate sections to such areas
of the Fenwal organization as needed.

Prepared by • Date • ,P/ /9/
Mark Benvenuti
Radiation Safety Officer

Approved by ___________ Date
Robert A. MacNutt
Quality Manager

'?~6'/Y /-7
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FENWAL INCORPORATED
INDEX

Section
No. Title

1. Definitions
2. Employee'Qualifications and Health Provisions
3. Safety, Administration Of
4. Safety Precautions, Personal Hygiene
5. Survey Instruments and Controls
6. Film Badge - Radiation Monitoring
7. New or Revisions to Manufacturing/Test Areas
8. Radiation Survey Procedures - Manufacturing Areas
9. Wipe-Test
10. Maximum Permissible Exposure
11. Manufacturing Plan
12. Manufacturing Layout - Restricted Area
13. Training Program
14. Procurement
15. Receiving - Inspection of Incoming Sources
16. Sealed Sources
17. Storage of Radioactive Material
18. Waste Disposal
19. Repairs to Equipment and Work Areas
20. X-Ray Laboratory
21. Notification of Accidents, Material Accountability
22. Record Retention
23. Radiation Safety Officer - Job Description
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DEFINITIONS

1. Absorbed dose shall mean the amount of energy imparted to-matter
by ionizing radiation per unit mass of irradiated material at the
place of interest. (It shall be expressed in rads or submultiple
thereof.)

2. Airborne Radioactive Material shall mean airborne radioactive mat-
erial in any form, such as dusts, fumes, vapors, mists, gases, or
smokes.

3. Americium (241) - Silvery metallic element artificially produced
which emits Alpha-Beta particles.

4. Analytical X-Ray Equipment: Any device which utilizes X-rays for
the purpose of examining the microstructure of materials. This
includes all types of X-ray diffraction and spectrographic equip-
ment.

5. Body Burden shall mean the amount of radioactive material fixed in
the body at any time.

6. Calendar Ouarter shall mean:
A.) A period of not less than 12 or more than 14 complete

consecutive calendar weeks.
B.) A period of three (3) consecutive calendar months. Once he

has established the method to be used to determine calendar
quarters, no employer shall change his method without prior
permission from the Commissioner.

7. Commissioner shall mean Commissioner of Labor and Industries.

8. Controlled Area shall mean a defined area, access to which is
controlled for the purpose of radiation protection.

9. Critical Organ shall mean that part of-the body. that is most sus-
hospitable to radiation damage under the specific conditions
considered.

10. Curie shall mean the standard unit used in measuring the activity
of a radioactive substance, and shall be numerically equal to
3.7 x 10 exponent 10 disintegrations per second. Commonly used
sub-multiples of the curie are: The microcurie (one millionth of
a curie), uc = 3.7 x 10 exponent 4 disintegrations per second, and
the millicurie (one thousandth of a curie), mc = 3.7 x 10 exponent
7 disintegrations per second.
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11. High Radiation Area shall mean any area accessible to personnel in
which there exists radiation at such levels that a major portion
of the body could receive, in any one hour, a dose in excess of
100 millirems.

12. Industrial Establishments at Fenwal Incorporated shall include
manufacturing establishments, factories, work shops, mechanical
establishments, laboratories, mercantile-establishments, and all
other buildings or parts thereof where manufacturing, assembly,
storage, research, testing, transfer and removal are carried on.

13. Interlock: A device for precluding access to an area in which
radiation is present by automatically reducing the exposure rate
upon entry by personnel or parts of their body.

14. Ionizing Radiation shall mean and include alpha and beta
particles, protons, neutrons, gamma and X-ray, and all other which
produce ionization directly or indirectly, but not electromagnetic
radiation other than gamma and X-rays..

15. Installation shall mean the area of radiation hazard under the
administrative control of the person or organization possessing
the source of radiation. A part of or an entire industrial es-
tablishment may be designated -as an installation.

16. Maximum Permissible Exposure shall mean that amount'of exposure to
radiation set for regulatory purposes, which in the light of
present knowledge is not expected to cause appreciable bodily
injury to a person during his lifetime.

17. Mercantile Establishments shall mean any premises used for the
purposes of trade, in the purchase or sale of any goods or mer-
chandise.

18. Place of Employment shall mean every place, whether indoors or
out, or underground, and the premises appurtenant thereto, into,
in or upon which any employee goes, or remains, either temporarily
or regularly in the course of his employment.

19. Qualified Expert: Shall be determined by the authority having
jurisdiction, or a qualifying board set up for that purpose.
Qualified experts at Fenwal are those (professional Physicists)
who conduct radiation surveys on our X-ray apparatus, being sent
by the Massachusetts Department of Occupational Hygiene, and/or
by an approved radiation survey facility.

20. Rad shall mean the standard unit used in measuring the absorbed
dose, and shall be numerically equal to 100 ergs per gram. A
common sub-multiple is the millirad (mrad), which is one thous-
andth part of a rad.
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* 21. Radiation Machine shall mean any device, instrument, equipment,
or machine which is designed to produce any of the radiation as
defined herein.

22. Radiation Safety Officer shall mean a person(s) who, to the satis-
faction of the Commissioner, by training and experience having
sufficient knowledge of radiation problems and the control of
Health hazards, is able to perform dependable radiation protection
surveys, and has been sufficiently instructed and trained to man-
age the application of all protective techniques applicable to-the
control of radiation hazards within an installation, and to assume
all responsibilities required of him by these rules and
regulations.

23. Radiation Survey: Shall be a survey by, or under the supervision
of, a qualified expert.

24. Radioactive Material shall mean any material, either solid,
liquid, or gas, which emits ionizing radiation spontaneously.

25. Radium (226) - White metallic element that emits alpha particles
and gamma rays.

26. Rem shall mean a measure of the dose of any ionizing radiation
to body tissue in terms of its estimated biological effect rel-
ative to a dose of one- roentgen of X-ray.

27. Roentgen: Shall be the quantity of X- or gamma radiation such
that the associated corpuscle emission per 0.001293 gram of air
produces in air, ions carrying one electrostatic unit of elec-
tricity of either sign, and shall be designated by the symbol "r".
A common sub-multiple is the milliroentgen which is one
thousandth part of the roentgen and shall be designated by the
symbol "mr"t .

28. Sealed Source shall mean any radioactive material that is encased
in and is to be used only in a permanent container in a manner
intended to prevent leakage of the radioactive material and yet
permitting the radioactive material to be used as a source of
radiation.

29. Survey shall mean the evaluation of the radiation hazard incident
to the use, handling, processing, application, transfer, storage,
and removal of all sources, materials, instruments, machines, and
equipment which produce, generate, or emit ionizing radiation.

30. Shall: Where "shall" is used for a provision specified herein,
that provision is intended to be mandatory.

31. Should or Is Recommended: Is used to indicate provisions which
are not mandatory but'which are here recommended as good practice.
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32. Diagnostic Type Protective Tube Housing means an X-ray tube
housing so constructed that the leakage radiation at a distance of
1 meter from the target cannot exceed 100 milliroentgens in 1 hour
when the tube is being operated at any of its specific ratings.

33. Environment means all portions of man's earthly surroundings
(including the atmosphere) frequented and/or utilized directly
or indirectly by man.

34. Exposure Dose means the dose potential to deliver an absorbed
dose at a specific place or location.

35. Film Badge means a packet of appropriately sensitized material and
filters used to determine amounts of ionizing radiation.

36. Filter means a device which when placed in a beam of ionizing
radiation will absorb preferentially the less penetrating ionizing
radiations.

37. Half-Value Layer (hvl) means the thickness of an absorber required
to reduce a beam of ionizing radiation to one-half its incident
intensity.

38. Occuyancy Factor means the factor which, for purposes of
evaluating the hazards from ionizing radiation, may be used when
making allowances for the percentage of time an individual
occupies a specified area.

39. Occupational Dose means the absorbed dose received by an
individual whose duties of employment directly or indirectly may
result in exposure to ionizing radiation in the course of said
employment.

40. Person means an individual' partnership, association, syndicate,
company,. firm, trust, corporation, department, bureau, agency,
organization, institution, political subdivision, or any other
entity recognized by law as the subject of rights and duties.

.41. Personnel Monitoring Equipment means devices designed to be worn
or used for the purpose of evaluating the exposure dose of indi-
viduals (e.g., Film Badges, pocket chambers, pocket dosimeters
and film rings).
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EMPLOYEE QUALIFICATIONS AND HEALTH PROVISIONS

1. Selection of Workers

Persons who are neat and careful are preferred as radioisotope
workers, since they are less likely to be involved in accidents
or spread contamination.

We must identify accident prone workers. Persons failing to
develop radiation protection skills and who have a bad record
of involvement in contamination incidents or overexposure should
not be used; nor should persons who have a history of sudden
physical seizures, such as fainting.

2. Instruction of Workers

All radiation workers shall be precisely informed of the
materials which they are to handle and of the hazards connected
with the work. They shall be instructed in local safety and
radiation protection rules and shall be expected to observe
these rules. The employee shall be instructed in the use of
readings from monitoring instruments. He shall report any
injury of unusual incident so that the possibility of over-
exposure or internal deposition can be investigated.

It is important that workers with radiosotopes be considered
as potentially exposed for the remainder of their lifetimes.
It should not be assumed that they will work with radioisotopes
or radiation for only a few years.

3. Health Provisions

3.1. Employees under the age of 18 or pregnant women shall not
be allowed to work in the immediate vicinity in which
emission of ionizing radiation may be present.

3.2. A licensed practitioner of medicine (Fenwal Incorporated
Company Doctor) shall supervise whatever program is
necessary to ascertain that the health of employees working
with or near radioactive sources is not affected by over
exposure to radiation.
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3.3. Preliminary Physical Examination: Every individual working
with radioactive sources shall have a complete physical
examination before assignment to this kind of work.
Examination should include:
A. Medical history
B. Exposure history
C. Complete blood count
D. Chest plate (routine)
E. Urine analysis

3.4. Blood Count and Urinalysis at Regular Intervals: At
regular intervals, complete blood counts shall be taken
of all individuals working on the radiation program.
Interval shall be six (6) months.
Each individual assigned shall submit two (2) urine
samples to the clinic. Interval shall be six (6) months.
1. First sample for routine analysis.
2. Second sample shall be delivered to M.I.T. for

radioassay analysis.

3.5. Abnormality in Blood Count: Any abnormality in the
complete blood count attributable to radioactive exposure
should be carefully investigated; such an investigation
should include a radiation survey of operating procedures.
If the abnormality persists after the correction of any
fault in the protection means of operating procedure,
consideration should be given to the transfer of the
employee to work not involving possible exposure to
radiation.

3.6. Persistence of Normal Blood Count: The persistence of a
normal blood count shall not be considered grounds for
discontinuing radiation monitoring.

3.7. Medical Records: All medical records shall be kept on
file in the, Clinic under the supervision of a licensed
practitioner of medicine.
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SAFETY -ADMINISTRATION OF

1. Supervision

The supervisor of the radiation work area has the responsibility
to protect both the workers and the general public from the
isotopes being used. He should be familiar with the basic
principles of radiation protection. The work of the group should
be properly planned in detail commensurate with the degree of
hazard. He should see that instructions for standard procedures
are available for repetitive jobs and that special detailed
procedures are prepared prior to any work involving hazardous
quantities of radioisotopes. These procedures should include
the principal steps to be taken in the event of an accident
involving these materials. He should prepare and revise rules
regarding-the handling of food in the area, use of protective
equipment, wearing of personnel meters, personnel monitoring,
storage of radioactive material, etc. He should enforce these
rules. The supervisor should train the workers to know and
follow these procedures.

2. Resistrictions - Monitoring

2.1. The Radioactive area should be restricted to all personnel.
other than those who are assigned to that area.

2.2. The Manufacturing Supervisor has full responsibility for
the safety of all personnel assigned to the radioactive
facilities and for all visitors who enter the area.

2.3. The Radiation Safety Officer shall monitor the enforcement
of the policy as stated under paragraphs 2.1. and 2.2.

2.4. Radiation film badges must be worn by all personnel who
have access to the radiation area. The handling of this
service is as detailed under Section 6.
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SAFETY PRECAUTIONS

1. Personal Hygiene

Extreme personal cleanliness and care are needed in work
involving radioisotopes. Hands should be washed frequently and
they shall be washed before eating, smoking and at the end of
each work period. No edibles of any kind - food, gum, candy or
beverages - shall be brought into restricted area. Smoking shall
be prohibited since radioactive contamination may be transferred
to the lips or inhaled as the contamination is burned. Personnel
should refrain from using personal items, e.g., pocket knives,
handkerchiefs, lipsticks, etc., in the work area. Persons with
open wounds in hands should not handle radioactive material.

Employees should keep their work areas free from equipment and
materials not needed for immediate work. Orderliness is a prime
requirement for eliminating the spread of contamination. After
use, equipment should be' decontaminated or stored in a controlled
location. Radioisotopes should be safely disposed of or returned
to storage when no longer needed.

2. Handling Procedures and Controls

2.1. Approved warning signs must be properly displayed in all
areas where there is a radiation hazard.

2.2. All containers holding radioactive materials, including
sealed sources and standard sources should be labeled with
radiation warning tape. The isotope, amount and date
should be indicated. Each container shall be equipped with
a lock; the key to be held by the Supervisor.

2.3. Radioactive material, including portable sources, should
be stored in the special area provided, and there should
be enough shielding to reduce the radiation level below
5 mrem per hour at the surface of the shield.

2.4. Aseptic techniques shall be used in handling radioactive
materials. Gloves or other protective means must be used
if there is a strong probability of hand contamination.
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2.5. A person with breaks in the skin of the hands must
medically protect affected areas and gloves must be worn.
Permission to work with radioactive material must be
obtained from area Supervisor.

3. Safety of Personnel

3.1. The employer shall assign to a competent employee the duty
of enforcing safety regulations which apply to the
operators of radioactive sources and of persons in the
vicinity, (Radiation Safety Officer).

3.2. The employer shall assign to a competent employee the duty
of operating or supervising the operation of all
radioactive sources within the limitations noted'in the
report of the appropriate radiation survey covering the
installation/area in question (Supervisor). The duties of
this employee shall include:

3.2.1. A daily check of operating conditions to see that
they conform in all respects with the normal oper-
ating conditions as described in the appropriate
radiation survey report for the apparatus/area in
question.

3.2.2. Control of daily exposure of workers so as to limit
the daily dose of each to 0.1 r (100 mr) or less.
The basis of this control shall be the information
given in the report covering the appropriate radia-
tion survey, along with the results of the Monthly
Badge Monitoring Program.

3.3. The employer shall assign to a competent employee the duty
of instructing all employees in radioactive areas
concerning the danger of overexposure to radiation. The
general methods of radiation protection and the means of
avoiding overexposure should be explained to personnel;
they should be warned against taking unnecessary chances.
Safe working practices should be emphasized.

3.4. Safety regulations and instructions shall be posted in all
radiation areas.

3.5. Areas shall indicate the presence of radiation by
conspicuous-warning signs. Each sign shall bear the
standard warning symbol and the words "CAUTION or DANGER"
and appropriate explanatory wording such as: RADIATION
AREA or X-RAY AREA.
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4. Approved Sign Design

Colors employed: The cross-
hatched area of the symbol and
required lettering shall be
colored purple and the back-
ground of the label or sign upon
which it appears shall be
colored yellow.
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INSTRUMENTS RETAINED BY FENWAL

1. Radector
Manufactured by Jordan Electronic Mfg. Company
Model No. AGB-50-SR
Serial No. 212
Range 0.05 MR/HR to 50R/HR
Asset No. 2-6-253

2. Digi/Rate
Manufactured by Reactor Experiments, Inc.
Model No.
Serial No.
Range 0.1 MR/H to 99.9 R/H
Asset No. E1901

3. Survey Meter
Manufactured by Tracerlab
Model No. SU-21
Serial No. 667018
Range
Asset No. 6922

4. Count Rate Meter
Manufactured by Ludlum Measurements, Inc.
Model 12
Serial No.
Range - 500 Counts/min., Xl, X10, X100, X1000
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POLICY AND CALIBRATION FREQUENCY

1. Instruments used to monitor radiation leakage shall be of
approved design and manufacturer.

2. Instruments shall be certified at established frequency as to
their accuracy.

3. Calibration shall be performed by an Approved Laboratory whose
Primary instruments have been certified against, and whose
accuracy is traceable to N.B.S.

4. If an instrument malfunctions, or there is a question as to its
performance, it shall be promptly repaired.

5. Instruments shall be calibrated at intervals not to exceed 6
months.

6. Certifying Laboratory will supply notarized copy of test
procedure and test results on completion of calibration program.
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FILM BADGE - RADIATION MONITORING

1.- Radiation detection badges issued by Radiation Safety Officer
shall be worn at all times by all personnel assigned to work in
radioactive areas.

2. Each employee shall be assigned a badge number. This number.
shall be used continuously by that person for the duration of
employment in radioactive areas.

3. Badges shall be worn for a one month period. At end of this
period, badges shall be mailed to an Independent laboratory for
analysis.

4. Reports issued by Independent Laboratory shall be maintained by
the Radiation Safety Officer. A copy shall be directed to the
Clinic.

5. Any indication of OVEREXPOSURE shall be immediately investigated
to determine cause.

6. At the descretion of the Radiation Safety Officer, the Quality
Manager, the Chairman of the Plant Safety Committee, or the Area
Supervisor, Film Monitoring badges may be placed at various Work
Stations to determine the depth of contamination at these
specific points.

7. Spare Film .Badges shall be maintained for use by approved
visitors to Restricted Area or temporary workers.

7.1. Such Badges shall be issued by the Radiation Safety Officer,
who shall enter in Log Book Badge number, Date of Issue,
hour, period and person to whom Badge is issued.

7.2. The issue of such a Badge shall Freeze that Badge for the
Control Period.

8. Any period during which the Restricted Area sign to the work area
is "covered" (indicating.no Ionizing Radiation is present),
Fenwal personnel may enter area to do maintenance work without
need for Monitor Badge.

9. Film supplied and evaluated by:
Landauer Co.
Glenwood Science Park
2 Scicence Rd.
Glenwood, IL 60425
(708) 755-7000



POLICY IR - 101

Section No. 7 Rev. No. iC
Issue Date 4-8-91 Approved

NEW OR REVISIONS TO MANUFACTURE/TEST AREAS

1. Plans for any new radioactive installation or for changes in any
existing installation should be checked and approved by the
Radiation Safety Officer to determine whether the proposed
radioactive safety features are adequate. The approved plans
shall be maintained/filed.

2. Approval of Plans: Before any new installation is placed in
operation, a survey shall be made by the Radiation Safety.Officer
to:

2.1. Classify the installation/area.

2.2. Determine whether the radiation exposure is within the
limits set forth above.

3. Survey of New Installation: When changes are made in any exist-'
ing installation, or when any existing installation is moved to a
new location, or when there are changes in the occupancy of
adjacent space, a radiation survey shall be carried out to ascer-
tain that no new hazards have been introduced.

4. Report on Survey: No existing radioactive installation shall be
assumed to conform with the provisions of this Standard unless a
radiation survey has been made and a report to this effect has
been placed on file.

5. Elimination of Hazards: The radiation hazards which may be found
in the course of a survey shall be promptly eliminated. Equip-
ment or area affected shall not be used until corrections have
been made.

6. Filing of Survey Reports: Reports on all radiation surveys shall
be filed together with a record of the action taken with respect
to the recommendations they contain.
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RADIATION SURVEY PROCEDURES - MANUFACTURING AREAS

The survey of Manufacturing areas shall include the following:

1. Installation Inspection: The installation/area shall be
inspected to see that it conforms with the plans and
specifications therefor relating to radiation protection.

2. Installation Area Inspection: The neighborhood of the install-
ation should be examined in order to determine whether radiation
hazards exist.

3. OperatinQ Technique: Study shall be made of operating technique,
insofar as it affects radiation hazards.

4. Dosage Rate in Occupied Regions: Dosage rate of radioactive
sources shall be measured in each region permitted to be
occupied.

4.1. Installation measurements of dosage rate shall be made
with the maximum number/controlled radioactive sources in
the area.

4.2. A study shall be made of radiation monitoring technique to
determine what methods shall be followed.

5. Monthly Radiation Survey shall be made of all radioactive areas
using the approved radiation detection instrument.

5.1. Radiation surveys shall be conducted following all main-
tenance checks and repairs made or change in manufacturing
process.

5.2. The results of all Radiation Surveys shall be noted in the
Radiation Safety Officer's.log book.

5.3. All surveys which indicate radiation leakage in excess of
the allowable limits shall be brought immediately to the
attention of the Quality Control Manager.
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WIPE TEST -CONTAMINATION CONTROL

Introduction
Quantitative measurements of surface contamination are difficult
because of unknown factors such as self-absorption, geometry,
and depths of penetration. However, estimates made by counting
Wipes •furnish useful information and should be made in order to
prevent personnel contamination and to check the spread of
contamination. Systematic investigations show that the amount
wiped off during Wipe Study is in proportion to the initial
activity on the work surface. Normally the fraction removed by
the Wipe ranges from 1 to 10% of initial activity.

Procedure
1. All bench and other work surfaces in the Restricted Area and

at random in other Manufacturing and Test areas shall be
wiped once each week with an absorbent material.

.2. Whatman No. 40 filters of 4.25 cm diameter shall be used to
collect sample.

3. Wipe the designated area using light pressure with finger
tips; wipe an area of about 100 cm squared.

4. Place the Wipe in a clean envelope and identify it as to
location and date.

5. Count the Wipe in a fixed geometry using the Ludlum Scintill-
ation Count Rate Meter.

6. Calculate the total disintegration per min/100 cm squared
using the following formula:

2
dpm/100 cm = Net counts/minute

Efficiency
241

Am Efficiency = 0.14
226

Ra Efficiency = 0.22

7. Contamination shall not be allowed to exceed the safe
operating limits as specified under Section 4 of this
manual.
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8. If contamination exceeds established limits, all personnel
will vacate the area until decontamination of the area has
been completed and a resurvey has indicated that the area has
been thoroughly cleaned and is again safe to work in.

9. Any wipe greater than 100 dpm/cm squared shall be brought to
the attention of the Quality Manager and the wipe shall then
be sent to a qualified outside consultant for analysis,
evaluation and recommendation.

10. A Radiation Dosage History/Log Book shall be maintained. If
at any time contamination has shown levels in excess of
established limits, the log book shall detail total action
taken.
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MAXIMUM PERMISSIBLE EXPOSURE

1. The exposure of persons to internal and external ionizing
radiation-shall always be kept at the lowest practicable level.

2. Except as provided below, no employer shall suffer or permit an
employee to receive in the course of his work a dose from
radiation sources outside the body greater than those specified
in Section 4, paragraph 3.2.2.

3. Rates of radiation dose to the tissues of the body from radio-
active materials within the body shall be controlled by limiting
the average rates at which radioactive materials are taken into
the body by inhalation, ingestion or otherwise. No employer
shall suffer or permit an employee to work in an atmosphere where
the concentration of airborne radioactive materials averaged over
7 consecutive days exceeds a level which, if inhaled continuously
during a calendar quarter work period, will result in an
effective radiation exposure to the body or any organ thereof
greater than the amount specified in Section 4, in paragraph
3.2.2., unless the employee is supplied with, and required to
use, appropriate protective equipment.

4. When employees are exposed to radiation from both external and
internal sources, either simultaneously or successively, the
aggregate dose to any organ shall not exceed 100 percent of the
pro-rated amounts in paragraphs 2 and 3.

5. Not withstanding the provisions of 2, 3, and 4, an employer may,
during any calendar quarter, suffer and permit an employee over
18 years of age to receive a quarterly dose greater than a per-
missible quarterly dose subject to the following requirements:

5.1. During any calendar quarter a dose to the whole body from
sources of radiation in the employer's possession, shall
not exceed 1.25 rems.

5.2. The dose to the whole body, when added to the accumulated
occupational dose to the whole body, shall not exceed 5
(N-18) rems where "N" equals the individual's age in years
at his last birthday.

5.3. The employer has determined the individual's accumulated
occupational dose and records of such determination are
available for inspection by representatives of the
Department.

6. Radiation Outside Control Area: The employer shall shield,
isolate, protect or otherwise arrange and control every source so
that the absorbed dose received by an individual outside the
installation cannot exceed 10% of the limits specified above.
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MANUFACTURING PLAN.

Restricted Area

The restricted area (see Section 12) will be isolated from other
Fenwal manufacturing area. Access to this area will be limited to a
restricted number of employees over 18 years of age who have been
specifically trained under the direction of the Radiation Safety
Officer in the precautions and safety requirements for the handling of
radioactive sources.

All employees entering the restricted area will be required to wear
film badges for such period of time that they remain in the area.
Badges for applicable employees will be conspicuously stored outside
the entrance to the area. At this same location, a bulletin board
will be used to post all applicable documents for employee perusal
which relate to the requirements, procedures, precautions, and
restrictions of the restricted area and operations therein. A
regulation sign will be posted on the door to identify this as a
radiation control area.

The manufacturing supervisor of this area will insure that all
activities within the area are carried out in accordance with this
plan.

Radioactive sources as received and accepted from outside licensed
suppliers will be stored in the Restricted Area. Shielded cannisters
containing waste sources will be stored in a locked cabinet within the
restricted area. Access to the locked cabinet will be controlled by
the area supervisor and Radiation Safety Officer. A sign will be
posted on the door identifying the presence of radioactive materials.

As production lots are removed from the cabinet for assembly into
products, they will be counted and the inventory log book updated
to reflect date, quantity of issue, and factory order number. Issues
will be made on a first-in, first-out basis and requirements
integrated with Fenwal inventory management programs for control of
further procurement.

Sources which have not been assembled into products will be returned
to the locked cabinet at the end of each work day.



Sec. No. 11 Rev. No._C
Page 2 of 2

Sub-Assembly

A printed wiring board sub-assembly containing all the associated
electronics, less the radioactive sources will be manufactured,
inspected, and tested in a non-restricted area. These sub-assemblies
will be delivered to the restricted area in factory order lots where
the sources will be added.

Radioactive sources will be assembled into chambers, chambers
assembled to the printed wiring board sub-assemblies, and inspected.
for workmanship. A metallic emclosure will then be added which will
.limit the accessibility to the radioactive chambers and complete the
assembly activities in the restricted area.

Final Assembly

Completed printed wiring board assemblies will be issued from the
restricted area in factory order lots to the non-restricted final
assembly area. Here they will be installed in housings, labeled and
finally tested per Engineering Specifications, and tested to Quality
Control standards. Any rework which requires the removal of the
chamber enclosure will be accomplished back in the restricted area.

Finished units will be individually packaged in cardboard cartons.
Cartons will be labeled in the prescribed manner and finally stored
in a secured-section of the finished goods inventory warehouse. Here
they will be logged in against their respective factory order numbers
and logged out against specific sales order numbers which are
traceable to a customer.



-1 Ir

L. Li 4..,-- 2

I IRESRL-~ D DIB/ 10 -, )

tOlt

CONFER~~~~~ENCE- RbI7i-.1--lrA

SETIN Jo' MNFCUIN RETRCEDARA



POLICY IR - 101

Section No. 13 Rev. No. C
Issue Date 4-8-91 Approved /-

TRAINING PROGRAM

1. Procedural Safeguards

All employees and visitors who enter a controlled area shall be
informed of the pertinent requirements and procedures for
the protection of themselves and their colleagues against
internal and external exposure.

2. Outline of Trainincf ProQram

2.1. Principles and practices of radiation safety.

2.2. Radiation measurements, standardization, monitoring tech-
niques, and instruments.

2.3. Math. and calculations basic to the use and measurement of

radiation.

2.4. Biological effects of radiation.

2.5. Handling and use of radiation commensurate with types and
quantities to be used.

2.6. Who is trained, duration of training, periodic retraining.

3. TraininQ - General

3.1. General rules and instructions should be written in
sufficient detail to handle the radioisotope hazards and
should be made available to all employees. There should
be a current listing of the supervisor or other persons
assigned responsibility for radiation protection and
persons to be contacted in various emergencies. Floor
plans and drawings of all facilities handling dangerous
amounts of radioactive materials should be filed outside
the plant. This information should be readily available in
case of a fire or an explosion which makes an immediate on-
the-spot study of the area impossible.

3.12.. For repetitive work with radioisotopes, the standard
operating procedures should be prepared in writing. They
may be incorporated with work procedures and other safety
rules. Written instructions aid understanding and
compliance. They indicate changes needed due to unforeseen
hazards.



Sec. No. 13 Rev. No. C
Page 2 of 2

3.3. When non-repetitive work or special jobs having unusual
hazards must be performed, a careful job-hazard analysis
should be made by responsible individuals. Relevent
operating procedures should be prepared in writing. Each
worker should understand these requirements and should be
expected to comply with them during work. The instructions
should describe and limit the work to be done; specify
necessary personnel monitoring equipment, protective
clothing and respiratory protection; state the maximum
average radiation survey readings and exposure-time
limits. If the readings and limits are not known, the work
should not be started until a survey is made; and, if
necessary, continuous or intermittent monitoring should
be performed. Personnel should be continually informed of
these readings and limits during the work to prevent over-
exposure. Brief instructions to deal with emergencies
should be provided. Instructions should specify any check
-out requirements for leaving the area. These instructions
would include personal contamination surveys, removal of
contaminated clothing, etc.
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PROCUREMENT

The sealed radioactive sources will be procured from licensed manufac-
turers and/or distributors in accordance with Fenwal Engineering
Specifications (06-128211-002, 06-233171-001). They will be procured
for quantity deliveries in accordance with planned production
schedules in order to minimize the inventory on hand at any one time.
This quantity will be controlled at a level not to exceed three months
supply.

Purchase Order shall specify quantity, method of packaging, method of
shipment, method of outer carton identification and other precaution-
ary information as required by law. Labels shall be as described and
illustrated in Handbook of Federal Regulations, Transportation of
Radioactive Materials, Part 73.
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RECEIVING - INSPECTION OF RADIATION SOURCES

RECEIVING

1. Radioactive Sources as received from Licensed Suppliers will be
received assembled into radiator discs supplied by Fenwal. They
shall arrive suitably packaged and identified and will be
accompanied by standard Shipping forms that will relate to
Purchase Orders as released by Fenwal's Purchasing Department.

2. The Receiving Clerk will match up the Shipping documents with
the Purchase Order and forward all items to the "Restricted Area".

3. Receiving personnel will not open the package/parcel.

INSPECTION

1. Inspector will count, inspect, test and match energy potential
per Fenwal specifications to verify compliance to the specifi-
cations and Invoice quantity before official acceptance is made.

2. Accepted material shall be placed in vault. Quantities accepted
will be entered in the inventory log book against Part Number,
Purchase Order Number, and date received.

3. Rejected material will be repackaged in prescribed manner and
shall be returned to'the Vendor. While awaiting shipping
authorization, the rejection material will be retained in the
vault.

4. A copy of the Receiving Ticket will be forwarded to Purchasing
for means of notification of accept/reject quantities.
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SEALED SOURCES

1. Sealed Sources shall be tested for leakage before being put into.
use.

2. They shall be retested at six month intervals thereafter unless
exempted by the Commissioner.-

3. If found to leak, the Sealed Source shall be withdrawn and
disposed of in accordance with Section 18.



POLICY IR - 101

Section No. 17 Rev. No. C
Issue Date 4-8-91 Approved

STORAGE OF RADIOACTIVE MATERIAL

1. Radioactive material not in use shall be stored in properly
labeled and shielded containers secured against unauthorized
access or removal.

2. Vaults used for storing radioactive materials shall be suitably
ventilated.

3. Storage containers for radioactive materials shall be structur-
ally sound with due regard to corrosion, radiation, and temper-
ature effects that may develop.

4. An inventory card shall be available to control the maximum
material to be issued, person who withdraws same, and date.

5. Unused material returned at end of working period shall be
entered on inventory card and placed in locked storage container
/vault.

6. Storage vault will be kept locked at all times.

7. Keys to vault will be held by:

7.1. Area Supervisor
7.2. Master Key File
7.3. Radiation Safety Officer
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WASTE DISPOSAL

1. WASTE - RADIATION SOURCES

1.1. All waste, rejected Sources, etc. will be retained in a
Waste Container that is located in the Manufacturing
(Restricted) area.

1.2. Container will be identified on the outside with words
"Radiation Waste" and will be supplied with a lock.
Container shall be kept locked at all times. Key to be
held by area Supervisor and Radiation Safety Officer.

NOTE: This waste container may be held in Radiation
Storage Vault if there is sufficient room in vault.

1,3. An Inventory Card shall be attached to, or retained inside
of Waste Container. No additions to or withdrawal from the
Container are to be made unless reflected on Inventory
Card.

1.4. Disposal will be made by turning material over to a
qualified/approved waste disposal company at intervals to
insure an accumulation of waste material does not develop.

1.5. Material to be disposed of will be held in Containers until
proper shipping instructions have been cleared.

1.6. Material shall be released for disposal only in prescribed

Containers and with proper identification.

2. WASTE - CLEANING MATERIAL

2.1. Wiping cloths, rags, towelettes, etc. shall be placed in a
waste receptacle separate from regular Manufacturing waste
and debris.

2.2. Container shall be suitably marked on the outside.

2'3. Materials retained shall be kept separately and delivered
to local Incinerator.

WASTE MATERIAL DISPOSAL

Disposal of rejected sources shall be completed by original vendor.
Certification of disposal shall be submitted by vendor to Fenwal
Incorporated, Division of Walter Kidde for record filing maintained by
the Radiation Control Officer. All shipments of disposed material
must conform to recommended Department of Transportation regulations.
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X-RAY LABORATORY SAFETY STANDARDS
The purpose of this bulletin is to establish safety standards for

X-ray personnel and visitors.

1. The X-ray Laboratory is a restricted area.

2. The Chief X-ray Laboratory Technician is completely responsible
for the safety of the X-ray personnel and/or any visitors
entering the laboratory.

3. The energizing switch must be turned off in the event of
visitors entering the X-ray Laboratory.

3.1. The X-ray machine may be turned on for demonstration
purposes only on the approval of the Chief X-ray Laboratory
Technician and if all visitors are provided "control
badges" and given safety precautions.

4. In the event of operating failure of the transformer, transformer
cables and all electrical units, the electrical department shall
be notified immediately.

4.1. In the event of failure of the X-ray tube a qualified
X-ray repair man shall be notified and necessary repairs
are to be made.

5. Energizing of the X-ray tube shall be done by means of the Master
Control only. The use of the sliding door and safety interlocks
to energize the X-ray system is forbidden.

6. All minor repairs shall be carried out by/or under the
supervision of the Chief X-ray Laboratory Technician.

7. The safety gate on the X-ray Laboratory door shall be fully
opened before any work is put into or taken out of the X-ray
cabinet.

8. At the conclusion of the day's operation, the main control switch
must be turned off and locked.

9. Radiation Film badges shall be assigned and worn at all times by
employees designated to operate the X-ray equipment.

9.1. All employees shall be given the identical badge each month
as assigned by the Quality Control Office.
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9.2. Badges shall be worn for a one month period. At the end of
each period all badges shall be returned to the vendor by
the Radiation Safety Officer.

10. A monthly radiation survey shall be made of all X-ray equipment
using the Radector Detection Meter.

10.1. Additional radiation surveys shall be conducted following
all maintenance checks or repairs to the X-ray equipment.

10.2. Copies of monthly radiation survey report shall be kept on
file by the Chief X-ray Laboratory Technician and one copy
forwarded to Radiation Safety Officer.

10.3. Records relating to all Film badges shall be analyzed and
maintained by the clinic.
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X-RAY LABORATORY - OPERATING PROCEDURE

The process of this bulletin is to establish and maintain a standard

operation procedure for the X-ray Laboratory.

1. ANALYSIS OF MATERIAL

1.1. The X-ray Laboratroy shall sample test to MIL-STD-105, or
subject lots to 100% inspection at the descretion of the
X-ray Laboratory Supervisor based on process average
studies.

1.2. All repairable rejected material shall be green tagged and
returned to the manufacturing Department for rework.

1.3. All rejected material that cannot be salvaged must be put
on a PMR and be disposed of accordingly.

1.4. All material that has been reworked shall be returned to
the X-ray Department for re-examination.

1.5. The Production Planning division shall be notified on all'
rejections.

1.6. All radiographs indicating production rejections shall be
routed to the specific departments for review by the
foreman and the Production personnel involved.

2. RECORDING AND FILING SYSTEM

2.1. All material received by the X-ray Department shall be
properly identified to include customer's name, order or
project number, quantity of material and manufacturing
department.

2.2. The identification number of each radiograph shall start
with the number one for the first examination conducted at
the beginning of each year. For example, the first radio-
graphic examination in 1991 shall be 91-1. The numbers
shall then run in consecutive order for the remainder of
the year.
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2.3. A daily log book shall be used containing all information
as mentioned in Section 3.1.

2.4. All radiographs shall be identified by the use of the
standard lead marker.

2.5. All radiographs shall be filed in the standard 10" x 12"
size envelopes and filed in numerical order.

3. CUSTOMER RETURNS

3.1. All customer returns received by the X-ray Department shall
be fluoroscoped or, when specified, radiographed.

3.2. All discrepancies noted on radiographs of customer returns
shall be identified with all-purpose pencil and returned to
the Quality Control Laboratory Customer Return Technician
for his analysis.

3.3. All radiographs of customer returns shall be kept on file
in the Quality Control Laboratory with the laboratory copy
of the customer return report.

4. DIAGNOSIS OF X-RAY FILM

4.1. All radiographs shall be reviewed by the X-ray Laboratory
Technician in charge.

4.2. All deviations from specifications observed on radiographs
shall be marked using all-purpose pencil to indicate the
area or areas in question.

4.3. Film shall be routed to the test technician involved for
his review.

5. SUBCONTRACTS

5.1. All subcontract work shall be cleared through the Sales
Department.

5.2. Time consumed on subcontract work shall be entered on the
Sales order and signed by the X-ray Laboratory Technician
in charge, then sent on to the Accounting Department.

5.3. At the completion of all subcontract examinations, the
material and films shall be returned to the Sales
Department for proper disposition.
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X-RAY LABORATORY- RADIOGRAPHIC AND FLUOROSCOPIC TECHNIQUE

The purpose of this bulletin is to establish a procedure for recording

radiographic and flouroscopic techniques.

1. FLUOROSCOPY AND RADIOGRAPHY

1.1. The operation of the X-ray machine for either fluoroscopic
or radiographic purposes shall not exceed 140 kilovolts at
5 milliamperes.

1.2. The valued mentioned in 1.1. are for continuous operation.

1.3. A chart is to be posted on each X-ray machine for guidance
with intermittent use of peak kilovoltages.

1.4. Peak kilovoltage shall be used only when deemed necessary
in accordance with the tube rating chart.

2. TECHNIQUE RECORDS

2.1. A card index file shall be kept in the X-ray Laboratory
listing the various techniques used in the laboratory on
the various product Codes.

2.2. Whenever a new technique is established a new card shall be
made out and filed as indicated in 2.1.

3. All film shall be properly identified and filed for future use
after circulating to persons concerned for their review.

4. Acceptance of material processed shall be indicated on Form
D-185.
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X-RAY LABORATORY - ROUTINE MAINTENANCE

The purpose of this bulletin is to establish the basic items in the
X-ray Laboratory equipment requiring routine maintenance.

All power shall be locked in the OFF position during inspection and
maintenance.

Inspection and maintenance intervals shall be made bi-monthly and
shall be performed at more frequent intervals as required.

1. CONTROL CONSOLE

1.1. All terminals, wiring and components shall be inspected for
security, clearance and safe operation.

1.1.1. Since 'the control panel must be removed to examine
the console, all leads should be checked and
redressed for proper clearance on re-assembly.

1.2. Contacts on the master relay shall be cleaned and dressed
and the closing sequence adjusted.

1.2.1. Excessively pitted and worn contacts shall be
replaced.

1.3. External cables between the console and other units shall
be checked for abrasion and wear, particularly where such
cable enters the console and other units.

1.3.1. Broken insulation shall be repaired and damaged
cables replaced.

2. CABINET AND TUBE HOUSING

2.1. All safety interlock micro-switches shall be inspected for
proper operation. Asscoiated wiring shall be inspected for
security.

2.2. Cabinet door limit micro-switches and wiring shall be
inspected and tested for positive operation.

2.2.1. Micro-switch actuator blades shall be adjusted for
proper action.

2.3. Door motor, gearing, and door transport chains shall be
inspected for wear and security.
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2.3.1. Motor lubrication shall be performed in accord with
the manufacturer's instructions.

2.3.2. Chain lubrication - excess lubricant shall be
removed from the chain with a cloth.

3. X-RAY TUBE HOUSING AND CONNECTIONS

.3.1. Tube housing retaining screws, etc. shall be checked for
security.

3.2. Tube conveyor system shall be checked for proper adjust-
ment.

3.3. Power connections to the tube shall be examined for
burning, cleaned, and re-secured.

3.4. Power cables shall be dressed for minimum contact at point
of entry into housing and examined for wear.

3.5. Water connections shall be checked for leaks and.the drip
tape replaced.

4. On completion of internal inspection and maintenance of the
Cabinet, the panels shall be replaced and all retaining screws
double checked for tightness.

5. DARK ROOM EQUIPMENT

5.1. Routine film dryer maintenance shall include motor lubri-
cation and examination of all moving parts for wear.

6. GENERAL ITEMS INCLUDED IN ROUTINE MAINTENANCE

6.1. Water connections, tanks, and electrical parts of the film
processing unit shall be tested for proper operation.

6.2. Stainless steel parts or sections of the processing unit
shall be waxed or otherwise protected.

6.3. Electrical or plumbing defects shall be reported
immediately and handled in accordance with established
Fenwal policy.

7. Appropriate records or check sheets shall be maintained to
indicate date of inspection, repairs or replacements made and the
extent of the inspection and maintenance performed.



Sec. No. 20 Rev. No. C
Sub - Section D
Page 9 of 9

8. Inspection maintenance dates shall be entered in the Laboratory
log.

9. On completion of routine or emergency maintenance, the X-ray
equipment shall not be allowed to be put into production use
until tested and passed as safe by examination of the equipment,
the maintenance performed and a complete check of the assembly
for radiation leakage with a Geiger Counter with tube operating
at maximum voltage.

This test shall always be conducted by the Radiation Safety
Officer.



STANDARD OPERATING PROCEDURE NO. 4.2.

FENWAL INCORPORATED
QUALITY ASSURANCE DEPARTMENT

Radiographic and Fluoroscopic Operation

The purpose of this bulletin is to establish a procedure for processing of
products through the X-ray Laboratory, and to provide basic policy for
performing Fluoroscopic and Radiographic analysis.

1. Equipment Operation

1.1. During continuous operation, the X-ray machine shall not be
operated in excess of 140 kilovolts at 5 milliamperes for either
Fluoroscopic or Radiographic processing.

1.2. Peak kilovolts shall be used only when deemed absolutely
necessary.

2. Technique Records

2.1. A card file shall be kept in the X-ray Laboratory listing the
techniques to be used on the various standard products
processed.

2.2. When a new technique is established, a new card shall be pre-
pared covering the specific product.

3. All film shall be properly identified by code number and date of
processing. A log book shall be maintained for easy reference.

4. All products shall be processed through the X-ray Laboratory for
analysis.

5. New products, or the initial production run of a new product, shall
be 100% filmed in order to fully evaluate the item and the effect of
new assembly tooling, operator training, etc.

6. As production warrants, products shall be handled in accordance with
MIL-STD-105 Sampling Tables.

7. Fluoroscopic methods shall be used whenever possible. If items that
have been fluoroscoped are found to be defective or are questionable,
they shall be filmed.

8. Defective products and film shall be forwarded to the Manufacturing
Department in which they were made and shall be used for Corrective
Action, film shall be returned to the X-ray Laboratory.



9. Film of production items shall be retained for a period of 5 years.
Film of new products, problem investigation, etc. shall be kept
indefinitely.

i0. Personnel

10.1. Vision - X-ray Technician

A. Distant vision shall equal 20/30 in at least one eye, either
corrected or uncorrected.

B. Near vision shall be such that the operator can read Jaeger
type No. 2 at a distance of 12 inches, either corrected or
uncorrected.

C. Tests to determine vision of the operator shall be performed
yearly with records of performance held in Clinic. Super-
visor of X-ray Laboratory shall be informed of any problems
that occur.

10.2. Health and Safety

A. Fenwal Incorporated "Rules and Regulations for the Protec-
tion of the Health and Safety of Personnel".

B. Commonwealth of Massachusetts, Department of Public Health
"Rules and Regulations to Control Radiation Hazards",
Section 5B, Chapter 111, General Laws.

C. American Standards Association "Safety Code for the Indus-
trial Use of X-rays" No. Z54.1-1963.

D. Moore and McDonald's "Safety for X-ray Diffraction and
Spectrographic Equipment" No. MORP-68-14.

11. The overall administration and operation of the X-ray Laboratory shall
be in accordance with details outlined under MIL-STD-453.
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NOTIFICATION OF INCIDENTS

1. INVESTIGATIONS

1.1. overexposures, serious accidents and spills of radioactive
materials should be investigated impartially to correct,
control or eliminate hazardous conditions. Such investi-
gations may indicate defects in previously accepted pro-
cedures or equipment so that corrective action may be taken
immediately.

1.2. The data obtained from such an investigation should be
written in detail and made a part of the exposure record
of each individual involved. Such information is
frequently useful in reviewing the capabilities of
individuals for handling radioactive materials, for assess-
ing their total exposure history and for interpreting
results from later measurements of excreta.

2. NOTIFICATION

2.1. Radiation Safety Officer shall notify the Commissioner
within twenty-four hours by telephone, or telegraph, and
shall make an immediate report in writing of any incident
involving sources of radiation under his administrative
control which may have caused, or threatens to cause:

2.1.1. An exposure to the whole body of any individual to
5 rems or more of radiation; exposure to the skin
of the whole-body of any individual of 30 rems or
more of radiation; or exposure to the feet, ankles,
hands, or forearms to 75 rems or more of radiation.

2.1.2. The release of radioactive material in concentra-
tions which if averaged over twenty-four hours
would exceed 500 times limits established.

2.2. Radiation Safety Officer shall notify the Commissioner
within twenty-four hours, by telephone or telegraph, and
shall make an immediate report, in writing, of:

2.2.1. The loss or theft of any source of ionizing
radiation.

2.2.2. Fires, explosions or other accidents where it is
known or believed that radioactive material has
been involved.
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2.3. Radiation Safety Officer shall make a report, in writting,
to the Commissioner within seven days of:

2.3.1. Any additions or removals of sources of ionizing
radiation which would alter the inventory of
sources recorded on the registration.

2.3.2. Any changes or modification of installations,
safety devices, work rules or operating conditions
dose of employees.

2.4. Radiation Safety Officer shall make a report in writing to
the Commissioner within thirty days of each exposure of an
individual to radiation or concentrations of radioactive
materials in excess of applicable limits as given in
approptiate sections and appendices referring to
permissible exposure or concentrations in air.

2.5. Each report required shall describe the extent of exposure
of persons to radiation or to radioactive materials;
levels of radiation and concentrations of radioactive
material involved; the cause of the exposure, levels or
concentrations and corrective steps taken or planned to
assure against a recurrence.

2.6. Personnel in question of overexposure shall not be
permitted in the radioactive areas until definite results
are established. Findings and any corrective steps that
are required shall be written up and attached to original
laboratory report.
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RECORDS

1. All records required in this Standard shall be kept on file for
the duration of employment of the individual concerned or for
five years following termination.

2. A record shall be kept of all data pertaining to radiation
monitoring. The records shall include both monitor films or
dosage meter readings and shall be adequate to indicate whether
the permissible daily dose has been exceeded for the employee in
question, in which case there shall be noted in the record the
special conditions under which the overexposure occurred, the
cause to which it is attributed, and the corrective action
taken.
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JOB DESCRIPTION

TITLE: Radiation Safety Officer

1. Function: The primary function of the Radiation Safety
officer is to insure that all ionizing radiation safety pro-
cedures are initiated and maintained as specified in:

a. U.S. Nuclear Regulatory Commission "Rules and
Regulations", Title 10, Chapter 1, Code of Federal
Regulations.

b. The Commonwealth of Massachusetts Department of Labor
and Industries Industrial Bulletin No. 5, "Rules and
Regulations for the Protection of the Health and Safety
of Employees from Occupational Diseases caused by
Ionizing Radiation."

c. Fenwal Incorporated Policy No. IR - 101. "Ionizing
Radiation, Rules and Regulations for the Protection of
the Health and Safety of Personnel."

2. Activities: The Radiation Safety Officer performs various
ionizing radiation surveys, sends tests to approved agencies,
and monitors the test results. He updates Fenwal regulations
to new radiation regulatory agency requirements. He monitors
and enforces compliance with Fenwal Ionizing Radiation
Policy. He oversees periodic calibration and any necessary
maintenance of ionizing radiation monitoring equipment. He
files necessary reports with radiation regulatory agencies.
He performs receiving inspection tests on incoming ionizing
radiation and insures that radioactive waste is properly
packaged and returned to the vendor for disposal. He keeps
complete records of all ionizing radiation program
activities, including all test results, and reviews them as
necessary with agency auditors.

3. Responsibility and Authority: The Radiation Safety Officer
is responsible for:

a. Weekly inspection of assembly and restricted areas for
compliance with required ionizing radiation handling'and
hygienic procedures.

b. Weekly performance of wipe tests in-restricted and non-
restricted areas, and maintenance of the associated
records.
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c. Weekly performance of instrument survey of all ionizing
radiation areas, and maintenance of test result records.

d. Annual submission of all ionizing radiation monitoring
instruments to an approved outside agency for
calibration.

e. Annual submission of a report to the N.R.C. on total
shipments of Smoke Detectors by Fenwal Incorporated con-
taining Am-241 material (as specified on Fenwal's
license).

f. Update the Fenwal Code of Regulations to N.R.C. supple-
ments as received.

g. Review badge monitor survey results and maintain records.
h. Perform survey of x-ray lab equipment in regard to

leakage. Maintain a record of results.
i. Insure compliance by Fenwal Clinic to biannual medical

procedure requirements for employees on the radiation
safety program.

j. Review procedures and records of the ionizing radiation
program as necessary during in plant audits conducted by
the U.S. Nuclear Regulatory Commission and the Department
of Labor and Industries, Commonwealth of Massachusetts.

k. Performance of receiving inspection on ionizing radiation
materials to Fenwal performance and assembly
specifications.

1. Return to the vendor radioactive waste for disposal, and
insuring that material is packaged on compliance with
D.O.T. shipping regulations.

m. Maintenance of a complete file of the ionizing radiation
program including any problems encountered.

n. Approval for any new radioactive installation or change
to an old one.

o. Submission within the specified time any reports to the
Commissioner which may be required.

p. Submission of exposure records of personnel involved in
the Ionization Program to the N.R.C. on an annual basis.

4. General: The Radiation Safety Officer must have, by training
and experience, sufficient knowledge of radiation problems
and the control of health hazards to be able to dependably
perform his duties and to keep adequate records. He should
be a neat, careful, and organized person. He must have the
ability to write a clear and concise report, express himself
clearly, and act as advisor to Management & related personnel
involved in the Ionizing Radiation Program at Fenwal.



11, WASTE MANAGEMENT:

The Waste Management Program is covered under Fenwal's Policy IR-101, Section.18 that

is enclosed.
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WASTE DISPOSAL

1. WASTE - RADIATION SOURCES

1.1. All waste, rejected Sources, etc. will be retained in a
Waste Container that is located in the Manufacturing
(Restricted) area.

1.2. Container will be identified on the outside with words
"Radiation Waste" and will be supplied with a lock.
Container shall be kept locked at all times. Key to be
held by area Supervisor and Radiation Safety Officer.

NOTE: This waste container may be held in Radiation
Storage Vault if there is sufficient room in vault.

1.3. An Inventory Card shall be attached to, or retained inside
of Waste Container. No additions to or withdrawal from the
Container are to be made unless reflected on Inventory
Card.

1.4. Disposal will be made by turning material over to a
qualified/approved waste disposal company at intervals to
insure an accumulation of waste material does not develop.

1.5. Material to be disposed of will be held in Containers until
proper shipping instructions have been cleared.

1.6. Material shall be released for disposal only in prescribed
Containers and with proper identification.

2. WASTE - CLEANING MATERIAL

2.1. Wiping cloths, rags, towelettes, etc. shall be placed in a
waste receptacle separate from regular Manufacturing waste
and debris.

2.2. Container shall be suitably marked on the outside.

2.3. Materials retained shall be kept separately and delivered
to local Incinerator.

WASTE MATERIAL DISPOSAL

Disposal of rejected sources shall be completed by original vendor.
Certification of disposal shall be submitted by vendor to Fenwal
Incorporated, Division of Walter Kidde for record filing maintained by
the Radiation Control Officer. All shipments of disposed material
must conform to recommended Department of Transportation regulations.


