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ITEW 5: RADIOACTIVE MATERIAL

(a) (b)
ELEMENT CHEMICAL

(c)
MAXIMUM AMOUNT
WHICH WILL BE POSSESSED
AT ANY ONE TIME

AND AND/OR
WASS WUMBER

PHYSICAL FORM
(Manufacturer and
Hodel, Ko of Sources)

Cobait 60

Cesium 137

Cesium 137

Cesium 137

Cesium 137

1'

Sealed Source
(Federal Emergency
Management Agency
CDv-784)

Sealed Source
(U.S. Radium
Corporation,
Model 713-K.C.)

Sealed Source
(Minnesota Mining
and Manufacturing
Company, Model 4D6E)

Sealed Source

(Oak Ridge National
Laboratory, Model
ORNL-DSK-2384

Sealed Source
(Nuclear Chicago
Corporation,
Model 0CD-5-104

Mot to exceed
30 millicuries
per set.

Not to exceed
32 millicuries
per source.

Not to exceed
1 millicurie
per source.

Mot to exceed
130 curies
per source,

Mot to exceed
16 millicuries
per source.




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

The types of sources 1isted in ITEM & will be used, respectively, as

follows:

1.

2.

3.

Used in sealed capsules for low-range instrument familiarization,
demonstrating, radiation detection and monitoring training.

Used in U. S. Radium Corporation, COV-798 Mode! 6, Calibration Unit
for medium-range (0-300 mr/hr) calibration of civi) defense survey
instruments.

Used in Minnesota Mining and Manufacturing Company, CDV-757 Mode! 1,
Barrier Shielding Demonstrator Unit for demonstrating the effects of
radiation using time, distance and shielding.

Used in Oak Ridge National Laboratory, CDV-794 Model 2, Shielded
Calibration Unit for high-range (.4-400 r/hr) calibretion of civil
defense survey instruments.

Used in Nuclear Chicago Corporation, CDV-79C Mode! 3, Calibration Unit
for Yow-range (0-40 mr/hr) calibration of civil Jefense instruments,



ITEM 7: INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR
TRATNTRG_AND EXPERTERCE

1.

NAME OF RESPONSIBLE INDIVIDUAL - RICHARD M, SAKUMA

b.

Richard M, Sakuma 1s the Radiological Safety Officer and 1s
responsible for: administering and monitoring a radioactive
material management, control and safety program on all Federal
Emergency Management Agency owned licensed radioactive byproduct
materials; and conduct of the day-to-day radiation safety program
and ensuring compliance with applicable NRC regulations and terms
and conditions of the licerce,

Named responsible individual also performs and/or supervises the
instrument calibration procedures.

TRAINING FOR RESPONSIBLE INDIVIDUAL

C.

Formal Training

October 1967 Basic Radiation Health Course (211), 2 weeks
(80 hours), Southwestern Radiological Health
Laboratory, Las Veyas, Nevada.

June 1968 Use of CDV-794 Model 2 Calibrator, three-day
course, California Disaster Office, RADEF
Maintenance Shop, Sacramento, California.

August 1973 Radiological Monitorino for Instructors,
1 w2ek, Civil Defense University Extension
Program, University of Hawaii.

September 1973 Radiological Defense Officers Course, 1 week,
Civil Defense University Extension Program,
University of Hawaii.,

November 1979 Radiological Emergency Response Operations
Training Course, 1 week 3 1/2 days, Office of
State Programs, U. S. Nuclear Regulatory
Commission, Nevada Test Site, Mercury, Nevada.

May 1988 Basic Health Physics Course, 1 week, Louisiana
State University, Baton Rouge, Louisiana.

The Basic Radiological Health Course (211) completely satisfies

ITEM 7, 2(a), of the Guide for the Pre%aration of e§$11cations for
Licenses for the Use of Radioactive Materials in ratin
To | te. dated J !!E?

ation survey an nitoring Instruments. une .

One week on-the-jecb training, which encompassed hands-on experi-
ence in calibrating civil defense monitoring and measuring instru-
ments using calibration units iisted in ITEM 5, was conducted by
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the Of fice of Encrgency Services' RIMAC staff, Sacramento,
California, in 1267,

d. The Federal Ener?ency Management Agency (FEMA) Joint Regional
Conference/Training held once a year provides updates on instru-
ment calibration techniques, new instrumentation information, and
experiences shared with other states in 1mprov1ng calibration
operations, FEMA National and the Radiological Instrument Test
Facility also provide up-to-date information and instructions
related to 1icensed wmaterials, maintenance and calibration.

EXPERIENCE FOR RESPONSIBLE INDIVIDUAL
The named responsible individual has 20 years experience in the use

and handling of Federal Emergency Management Agency radioactive
materials l1isted in ITEM &,

RELATED EXPERIENCE

SEPTEMBER 1967 - PRESENT

Serves as the Radiological Safety Officer, and is responsible for
administering and monitoring a radioactive material management,
control and safety program on all Federal Emergency Management
Agency owned licensed radioactive by-product materials.

Plans and implements radiation safety and protection procedures
for the State Civil Defense facility. Responsible for enforcing
day-to-day radiation safety rules and regulations within the
facility, and those areas within the State where civil defense
radioactive training source sets are stored. Monitors the use and
safe handling of training sources during training, and controls
the movement of radioactive materials within the State.

Schedules and conducts leak tests on 211 sealed sources listed
under our current NRC materials license 53-00706-2. Determines
the presence of leakage by using laboratory counting techniques
and equipment.

Ensures that all licensed material receipts, transport documents,
leak test records, radiation surveys and personnel radiation
exposure records are accurate and on file.

Maintains, repairs and calibrates radiological monitoring and
survey instruments.

Updates and maintains NRC license.



e .

ITEM 8: TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED
T BREAS

1.

2.

The following 1s the outline of the training program provided for
individuals that frequent the restricted area:

C.

d.

Common Types of Nuclear Radiation

(1) Gamma

(2) Beta

(3) Alpha

(4) Hazards (contamination)

Radiation Protection

(1) Time

(2) Distance

{3) Shielding

Radfation Detection Instruments

(1) Types of instruments

(2) Instrument familfarization (hands-on)
(3) Radiation detection

Description of Radiation Sources and Devices in the Facility
Radiation Protection Program

(1) Security and safety measures

(2) Reporting procedures

NAMES OF FREQUENTING INDIVIDUALS

b.

Kathlene Waterhouse - Secretary

Benjamin Almadova - Facility Custodian

8-1



iTEM 9: FACILITIES AND EQUIPMENT

PART 1

FACILITY: Radiological Instrument Maintenance and Calibration Facility,

Building 90, 3949 Diamond Head Road, Honolulu, HI 96813

Sealed sources encased in Calibration Units, Barrier Shielding
Demonstrator Unit, and capsules in training source sets are housed and
secured in the State Radiological Instrument Maintenance and Calibration
Facility. This facility is a ?routed hollow tile/metal frame structure.
Keys are avaflable to the facility custodian and Radiological Safety
Officer. See attached floor plan. Also, see Item 9, Part V, for descrip-
tion of COV-784 Cobalt 60 sealed source use and storage on the islands of
Kauai, Maui and Hawaii.

9-1
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ITEM 9: FACILITIES AND EQUIPMENT (continued)

PART 11

e e

EQUIPMENT: CDV-794 Model No. 2 Calibrator

The COV-794 Model No. 2 calibrator, shown in Figure 1-1, contains a
gamma radiation source that provides four intensity levels for cali-
brating portable radiation survey instruments. Inside the calibrator,
the radiation source has a fixed position relative to the survey meter
under tes”, The specific strength of the radiation field in the
exposure chamber is controlled through a rotary attenuator. The
instruments are properly positioned in the chamber with fixtures.
While a survey mater is in the radiation field, it is calibrated via
remote controls and meter readings observed directly through a lead-
glass window in the exposure chamber door, A1l CDV-715 and COV-717
survey meters are adjusted with the remote controls. Other type
sur:ey meters are calibrated by the zero adjust method or by approxi-
mation,

The main components of the calibrator are identified in Figure 1-2,
The primary shield assembly is the principal unit. It contains the
source in a depleted uranium shield that attenuates radiation to a
safe level when the source is unexposed, and supports the mechanical
and electrical mechanisms for controlling the radiation of the source.
Adequate shielding is provided on all sides of the radicactive source
and exposure chamber. The shielding reduces the exposure rate on
external surfaces to a maximum of 2 mr/hr,

The exposure chamber is a special lead-shielded compartment for
calibrating and testing CD radiation survey meters. It is closed by a
door with a lead-glass window that protects the operator from the
radiation levels {n the chamber and provides direct visual observation
during instrument calibration. For access to the exposure chamber,
the door is rolled to the left., A mechanical interlock prevents it
from being moved unless the source is safely shielded.

The stand (Figure 1-3) consists of two tubular-steel, A-shaped frames
joined by = tubular cross-member. The cabinet is bolted to a gusset
on each A-frame to give the stand rigidity. Leg spread stabilizes the
calibrator and leg pads distribute floor loading. The leg pads are
drilled to accommodate casters.

The cabinet (Figure 1-3), a rectangular steel box, encloses all the
calibrator's basic parts and is bolted to the stand. A steel plate
divides the cabinet into two compartments, The ri;nt compartment
contains the exposure chamber. The left compartment contains the
primary shield housing, the mechanical interlock, the remote controls,
the electrical circuitry, and the control panel assembly. A rail
assembly is fitted flush with the top of the cabinet and encases it.

9-3



10.

11,

Two covers, hinged to the rail assembly, join when closed. They
protect the controls and the window and door of the calibrator and,
when locked, prevent unauthorized use.

The primary shield assembly (Figure 1-4) s depleted uranium metal
cast in three parts: main shield, attenuator disc, collimator. The
configuration of the housing attenuates radiation to 2 mr/hr at every
normally accessible surface except the radiation path into the expo-
sure chamber. Bored into the main shield are two parallel, cylin-
drical holes (Figure 1-2). The attenuator-disc shaft is fitted into
the upper hole and the source is confined in the lower hole.

The attenuator disc (Figure 1-4) is a radiation shield set in the
recess between the main shield and the collimator. The disc has five
circular, equally-spaced absorption areas near 1ts circumference.

Each area is cast conically to a specific metal thickness that pro-
duces the required intensity level in the exposure chamber, The
absorption areas have corresponding detents on an index ring at the
circumference of the disc. The detents center the absorption areas in
the radiation beam, control the exposure-chamber door lock, and
actuate the attenuator switch in the indicator lamp-group circuit.

The collimator, mounted in front of the attenuator disc, has a cast
conical hole that shapes the radiation beam entering the exposure
chamber. The chamber side of the collimator hole has a shoulder
around it that fits into a2 mating hole in the divider plate and in the
adjacent lead shield of the exposure chamber,

The source is pelletized cesium chloride encapsulated in a double
stainless steel jacket (Figure 1-5), It is sealed in a cylinder-
shaped tungsten plug that is inserted into a stainless steel tube
within the main shield, and is then bolted and safety-wired. The
source is thus rigidly positioned and 1s not subject to damage by
outside forces,

The CDV-794 Model 2 calibrator will always be housed and operated in
the maintenance and calibration facility, Building 90. Personnel
listed in ITEM: 7 will supervise the instrument calibration proce-
dures. Other personnel previously trained in its operation will be
permitted to operate the calibrator only under the supervision or in
}?E"Fre;ence of the named "Responsible Individual,” 1isted in

When the calibrator 1s in use, the operator will not leave the unit
unattended. Upon completion of tests and calibration or if the
operator intends to leave the area, the following steps will be taken
to secure the calibrator.

8. Rotate the radiation-level selector wheel to the safe position.

b. Place the chamber door over the control panel by rolling 1t to the
left.



Turn off the main power at the switch on the 1eft end of the
calibrator, observe that the main power indicator lamp and chamber
lamp are off.

Close lower and upper covers, lock the calibrator and remove the
key .

The conventional trefoil radiation symbol and the words *Caution
Rediation Area" will appear on labels affixed to equipment cabinets,
work tables and walls of the facility where the calibrator is located.
Barning signs will be visidble from all doorways. This measure is to
provide additional positive measure to prevent unauthorized personnel
from being immediately upon the calibrator.

The cabinet of the calibrator is appropriately labeled to indicate it
contains radioactive material. (An identification plate on the unit
bears the radiation symbol eznd the words “Caution Radioactive
Material® as well as type of radioisotope in the device (Cesium 137,
quantity of Cesium 137 and the date of measurement.) A larger sign
will remain posted on the wall behind the calibrator and bear the

radiation symbol and the warning "Caution Radioactive Material,
130-Curies Cesium-137."

Radiation exposure of personnel will be limited to that specified in
10 CFR 20 Standards for Protection Against Radiation.

In the event the CDV-794 calibrator 1s enveloped in flame or exposed
to fire causing extremely elevated temperatures, the calibration area
may become contaminated, the amount of shielding around the source may
have been degraded and external radiation hazards may be present.
Circumstances of this nature require that the area be promptly evacu-
eted and fire be extinguished as quickly as possible. Reentry into

the area will be made only after an exposure rate and contamination
check has been made.

In the event of any natural or man-made disasters or incidents; 1.e.,
flood, explosion, theft, loss, etc., it is unlikely that the integrity
of the source and shield of the CDV-794 would be affected. The unit
might be Tost or buried under mud, rubble or other debris and could be
difficult to locate due to the Tow level of -adiation escaping through
the shield. During recovery operations, a sensitive low-range survey
instrument will be used to pinpoint the location of the buried unit.
The Radiological Safety Officer will make a preliminary evaluation of
the situation and, 1f pessible, determine the extent of damage or
radiation hazard which exists without disassembly of the unit., The
Radiological Safety Officer will notify the appropriate authorities
according to procedures outlined in ITEM 10.3.

When it is necessary for personnel to enter the area prior to and
during decontamination operations, protective clothing gloves and




18‘

19.

20,

footwear will be utilized, Respirators will be worn {f girborne
Cesium 137 contamination is detected to be above 1 x 10 © microcurie
per milliliter. Contamination control procedures to prevent the
spread of contamination will be utilized including setting up of a
contamination control line for removal of contaminated clothing and
equipment. Ventilation of the contaminated area will not be performed
without cortrol of the effluent air to orevent spread of the contami-
nation. Al1 decontamination operations will be carried out under the
supervision of the Radiological Safety Officer.

The user wi11 comply with the step-by-step operator maintenance
outlined in CCV-794 Model No. 2 Operations and Maintenance Manual,
Adjustments and repairs not covered in the Operations and Maintenance
Manual as well as equipment malfunctions will be reported to and
servicad by the Radiological Protection Officer, FEMA Region IX, or,
if necessary, by the manufacturer., The sealed source will not be
tampered with or removed from the calibrator,

Leak Testing:

a. The CDV-794 Model 2 calibrator is leak tested at intervals not to
exceed six months,

b. To accomplish this leak test, the following 1tems are used:

1 each CDV-700 monitoring survey meter, newly calibrated

1 each 6" Forceps

1 each 1-1/2 inch diameter Whatman No. 50 filter paper

1 each Ludlum Scaler/Ratemeter, Model 2200

1 each Film Badge, additional as required.

1 each CDV-138 self-reading pocket dosimeter, additional as
required

Radiation Exposure Rite Check: The contamination hazard from the

COV-794 calibrator 1s controlled by containing the cesium source

within a system of shields and interlocks. However, prior to any leak
test being performed, it will be standard procedure to conduct a

;a?;ation exposure rate check to ascertain shielding integrity as
ollows:

a. Enter the calibrator area with a COV-700 survey meter and approach
the calibrator., If an exposure rate above 2 mr/hr is detected one
foot or more at any point from the calibrator, take emergency
actions as follows:

(1) Clear the calibrator area of personnel,
(2) Turn off the air conditioners.

(3) Remove the power cord from wall outlet,



21.

C.

(4) Make a survey of the area to establish the 2 mr/hr isodose
rate line.

(5) 1Isolate the area with barriers, ropes and lock doors of
calibration facility.

(6) Eg;t warning signs in accordance with Title 10, Part 20 of

(7) Notify appropriate authorities as required under ITEM: 10.3
Reporting Procedures.

(8) Implement other contamination control procedures as neces-
sary.

(9) Document 211 applicable data on Calibrator Wipe Test and
Radiation Survey Record.

If exposure rates are not greater than 2 mr/hr at a distance of
one foot from any point of the calibrator, proceed with the check
of the calibrator.

Place the detector of the CDV-700 on the external surface of the
calibrator. The radiation exposure rate must not exceed 2 mr/hr
at any point on the externa® surface for any position of the
radiation leve! selector wheel, If surface exposure rates of

2 mr/hr or above are detected, implement emergency actions

Number 1 through 9 above. If surface rates are less than 2 mr/hr,
proceed with the wipe test.

Wipe Test Procedures: Wipe test smears are taken off the unsealed end
of the source confinement cylinder (see Figures 1-2 and 1-5, attached)
at intervals of not more than six months.

b.

c.

Lock radiation-level selector wheel in "Safe" position and observe
*Safe" green indicator.

Remove extension power cord from power plus on left end of
cabinet.

Remove cabinet access cover on the left side (see Figure 1-3,
attached). ,

Place detector of CDV-700 near open access port. If reading at
this point is 2 mr/hr or greater, take appropriate emergency
actions prescribed under paragraph 20 above. If less than

2 mr/hr, proceed with wipe test.

Using forceps, grasp Whatman No. 50 or equivalent filter paper
that has been moistened with isopropyl alcohol and smear the
protruding portion of the source plug container (see Figure 1-2,
attached).



Check filter paper with COV-700M for gross contamination. This
check should show 1ittle or no increase over background leve! and
fndicates no significant amount of leakage taking place.

Let filter paper dry and evaluate paper using an appropriate G-M
counter or gas-flow proportional counter at a known counting
efficiency, E cpm/dpm. Convert net count rate to units of micro-
curies using the appropriate E factor. Compare the results with
the allowable 1imit of 0.005 microcurie activity,

If testing indicates less than 0.005 microcurie of activity
present on the filter paper, the test is considered negative and
has been satisfactorily passed. The leak test will be documented
in units of microcuries in the permanent wipe test record of the
calibrator. The calibrator will be secured by replacing access
cover and tightening the four belts.

If testing indicates 0.005 or more microcuries of gross beta-gamma
activity present on the filter paper, implement emergency actions

:esc:;bcd under paragraph 20 above, and carry out the fcllowing
etails:

(1) The calibrator area will be cleared of personne) and imme-
diately checked for contamination.

(2) A1) contaminated areas will be restricted from use unti)
cleaned under the supervision of a qualified health physicist
and the Radiological Safety Officer and all requirements of
I}:Le 10, Part 20, of the Code of Federal Regulations satis-

(3) When it is necessary for personnel to enter the area prior to
the institution of and during decontamination operations,
protective clothing, gloves and footwear will be worn,

(4) 1If airborne and Cesium 137 contamination above 1 x 10'8
microcurie per milliliter is present, dust respirators and
supplied air masks will be worn.

(5) Contamination control procedures will be utilized with
established buffer zones for the changing of the contami-
nated, protective clothing.

(6) Ventilation of the radioactive contaminated area will not be
performed without control of the affiuent air to prevent
spread of the contamination,

(7) Disposition of the calibrator with a leaking radicactive
source must be handled directly by FEMA Region IX. No
attempt to stop the leakage or dispose of the source will be
made without written approvai of the Radiological Protection
Officer, FEMA Region IX.

9-8



(8) A report will be filed within five (5) days of the test with
the U.S Nuclear Regulatory Commission, Region ¥, Office of
Inspection and Enforcement, 1450 Maria Lane, Suite 210,
Walnut Creek, California 94596, describing the equipment
involved, the test results and corrective action taken.

22. Records:

a. Film badge results for the operator of the COV-794 will be
recorded on the Photodosimetry Report provided and processed by
the U.S, Army Ionizing Radiation Dosimetry Certer,

ATTN: AMXTM-CE-DCR, Lexington, Kentucky 40511-5102,

b. Occupational radiation exposure records containing information
called for in NRC Form & are provided by the U.S. Army lonizing
Radiation Dosimetry Center on a computer printout and filed.

€. Records of radiation surveys where the CDV-794 1s used will be
maintained and performed with the CDV-700 beta-gamma monitoring
survey instrument. It will include the date, person performing
the survey and the radiation intensity,

d. Records of wipe tests will be maintained and will indicate the
type of {nstrumants used to perform the analysis, the date, person
performing the test and the test results, and tne date the next
wipe test should be performed.



Figure 1-1. Radiological Instrument Calibrator, CD V-784, Mode! 2 and Accessories
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Equipment Description

1. Wiper and Contacts 3. Primary Shield Assembiy
2  Radigtion Level Selector Whee! 4 Attenuator Disc

'.. Q

g

-

P
At

(22

30300400 omom

1. Container Plug 5. Decay Compenasator 9. Lead Shielding

2. Source 6. Collimator 10, Uranium Shielding
8. Attenuator Disc Shaft 7. Conical Radistion SBeam 11, Exposure Chamber
4. Main shield 6. Cable Port 12. Wiper

Figure 1-2. Main Components of Calibretor and Shielding Design
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Equipment Description

Upper Cover

Stay Bar

Lock Plate

Safe Secure Bolt Access
Lower Cover, Hinge,
Writing Surface

Rail Assembly

L

»

Cabinet

Cable Port

Stand

Input Jack

Lifting Eye

Cabinet Access Cover
Main Switch

Teg Plate

Figure 1-3. Calibrator Parts
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Equipment Description

1. Main P 3. Attenustor Dige 6. Collimstor
2 Deusy ' ¢ upensator Disc 4. Detent 7. Beam Shaper
5. Absorption Area:

Figure 1-4. Shield Hovsing - Exploded View

ORNL
CAPSULE
DRILL 13/64" FOR SEAL ING BOLT /‘;A THIN-WALLED
SOURCE END
PLUG
SHIELD

SOURCE
PLUG
CAPSULE

PELLETIZED
Ce'¥7Ca
(1OmmDIA)
SPRING-LOADNG INNER
ARRANGEME (T &’5&'

OMc ::NO':JET. NER
\ CONTZINER Al
SHIELDING CAP (12 V2 mm DIA)

Figure 1-5, Pelletized Cs 137 Gamma Ray Source
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ITEM 9: FACILITIES AND EQUIPMENT (continued)
PART 111

EQUIPMENT: CDV-798 Model 1 Radiological Survey Meter Calibrator

1. The COV-798 Radiological Survey Meter Calibrator, shown in Figure 2-1,
is used to calibrate low-range radiological monitoring equipment such
8s the CDV-700 and E-520 Portable Beta-Gamms Geiger Counter. The two
basic parts of the Radiation Unit of the COV-798, which are assembled
lndh:h:ppod as & unit, are the source shield and the cabinet with 1ts
mechanisms,

2. Source Shield:

8. The source shield is a steel-jacketed lead container which was
designed for approval by the Bureau of Explosives of the American
Trucking Association to comply with regulations of the Interstate
CommercZz Commission for shipment by common carriers in interstate
transrortation, The Bureau of Explosives Permit #1891 which has
been assignzd for this shield 1s specifically issued for the
Cesfv .27 source used in the COV-798 calibrator; as such, the
source shield is not approved for transportation of other sources.

b. The cover of the shield is secured during shipment b{ three 1/4"
diameter bolts and a padlock which extend through holes in the
flanges on the cover and body of the shield.

¢. The axis of the shield is positioned on the verticel axis of the
cabinet by being bolted to four braces which are secured to the
bottom of the cabinet.

d. The components inside the shield cavity . e 11lustrated in
Figure 2-2.

e. The Cesium 137 source 1.. the lower part of the shield cavity is
posicioned on the axis of the cavity by means of a toroidal sleeve
4ith diameters just o.. .he diameters of the source capsule and
the inside diameter ¢ the cavity. The vertical position of the
source in the cavit, is determined by one or more aluminum disc
spacers *ich are inserted in the cavity prior to insertion of the
sleeve and source during inftial assembly at the factory. The
vertical position of the source in the cavity determines the
dimensions and to some extent the intensity of the cone of radia-
tion above the shield; therefore, 1t is important that these
spacers always be replaced before reinserting the sourc: and
sleeve in the unlikely event there is any necessit. ‘or removing
the source from the shield.
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f.

On top of the source there are one or more thin copper attenuator
¢iscs which have been inserted to pr ovide the preper exposure
rates in the cabinet. The source and attenuator plates are
secured in the cavity b{ @ retainer ring which has two steel balls
retained in diametrically opposite cavities along the pcrifhcry of
the ring. These balls are pressed tightly against the wall of the
cavity pressure which 1s applied by the tapered poin® of a set
screw behind the ball, The head of the set screw is azcessible
from the :2p surface of the ring, thereby permitting the screw to
be tightened by use of the long-handled too! provided with the
unit which can be inserted into the shield cavity when the instru-
ment shelf is in its uppermost position,

3. Cabinet:

b.

C.

The cabinet, which s approximately 2' x 2' x 3', houses the
source shield (1) and contains a1l the mechanisms for removing the
cover (2) from the shield and other functions required for posi-
tioning the instrument to be calibrated in the resulting radiation
field. The cabinet serves as & physical barrier preventing the
operator from exposing his body or hands to unnecessarily high
exposure rates.

The base of the cabinet is a 3/16" steel plate. Four bracrets (3)
mounted on this plate serve the purpose of oecilioning the zource
shield on the central axis of the cabinei when the flange of the
shield 1s bolted to the holes provides in the brackets,

Instruments to be calibrated are sositioned on a shelf (4) in the
cabinet which 1s mounted on a screw rod (5), The shelf {s moved
up and down by turning ] hand-wﬁee1 (6) outside the cabinet which
1s connected by a shaft to a 90" angle gear box which turns the
screw rod, The ratio of the gear box 1s such that cre¢ turn of the
hand-wheel provides two turns of the screw rcr.

A steel rod (7) which is a body extension of cne shelf protrudes
into an open slot (8) on the front panel of the cabinet and
revents the shelf from rotating when the screw rod ‘s rotated,
is rod also serves as the pointer to the scale (9) mounted
adjacent to the slot for indicating the vertical ,usition of the
shelf in the cabinet.

A four-inch diameter hole on the shelf defines the axis of the
cone of radiation. Stops (10) mounted on the shelf can be
adjusted so that the axis of the fon chamber of the survey meters
will be directly over the center of the four-inch diameter ho'e.

The access door 1s on the left-hand side of the cabinet, ¢. viewed
by an operator., The handle on the door has a lock for v:izh two
keys are provided. “he door serves es part of the interiock
system and when the door 1s closed it releases the interlock (11),
permitting the lever (12) to be moved for removing the cover from
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the source shield, The interlock mechanism is described more
fully in the following section,

Instruments being calfbrated or tested are viewed through a safety
glass window (13) on the front panel of the cabinet with the aid
of & mirror which s mounted on the rear side of the instrument
shelf, The safety glass is held in the front panel by a rubber
molding. In the event 1t would ever be necessary to replace the
giass, the rubber noldin? can be removed by removal of the round
:ubber stripping (14) which 1s retained in a groove in the mold-
ng.

A fluorescent 11ght inside the cabinet, with a switch directly
ab::e the window, provides 11lumination in the interior of the
cebinet.

The purpose of the interlock mechanism 1s not to provide a situa-
tion which 1s completely tamper-proof; rather it 1s to serve as 2
reminder so that an operator will not inadvertently expose his
hends to the cone of radiation during routine operations,

The interlock mechanisms utilize no springs; the positions of the
interlock components are determined by positive displacement by
the door or the lever to the shield cover and by gravity working
on the components which are pivoted off their center of gravity,
The lever, which 1s attached to the shield cover, cannot be moved
until after small interlock lever 1s rotated by closing the door
of the cabinet. When the lever to the shield cover is moved,
another small interlock lever engages & tab on the door panel,
preventing 1ts opening. This latch is released when the shield
c::erh:c¥:r 1s moved back to the position of the cover being on

the shield.

As mentioned previously, interlocks for the device are not
intended to be a tamper-proof mechanism. The operator is warned
ageinst unnecessary bypassing of the interlock to gain access to
the cabinet., The maximum radiation exposure rate immediately
above the shield 1s approximately 1 R/hr when the shield is open.
Although the dimensions of the radiation field at this point are
such to preclude exposure of the major portion of the body to the
high rate, operations bypassing the interlock system and exposing
the hands to the main gamma beam are forbidden unless proper
health physics support and special monitoring devices (such as
wrist film badges) are available. Under routine operations,
adjustments of instruments to be calibrated must be performed with
the cover over the source shield so that the door can be opened in
1ts normal manner,

The exposure rate on the top surface of the Radiation Unit cabinet

being approximately 10 mr/hr when the cover is off the shield
constitutes a radiation area. As such, it is required that
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rediation signs be posted identifying the radiation area and
procedures be used to restrict access to that area,

m. When the Radiation Unit is in use, the operator will prevent
unauthorized personnel from being immediately ebove the cabinet,
He will place a sign(s) on top of the cabinet which bears the
conventional prope lcrot{pc radiation symbol and the words
*Coution Radiation Area." This sign(s) shall be visible from all
doors ::ovid1ng access into the room, Additional wording on the
sign shall include the exposure rates on top of the cabinet and
o:?c;daroas accessible to personnel when the cover 1s off the
‘ . .

n. When the radiation unit 1s not in use, these "Caution Radiation
Area" signs shall not be displayed and the access door and the
source shield must be locked,

o. The door(s) providing access to the room where the Radiation Unit
1s located shall be posted with a sign bearing the radiation
symbol and the words "Caution Radioactive Material."”

p. The operator will not leave the Radiation Unit unattended with the
cover of f the shield unless he taies additional measures to keep
unauthorized personnel out of the radiation area. These measures
shall include erecting a barrier (such as rope between movable
stands) and posting "Caution Radiation Area" signs on the barrier
$0 that personnel entering the room will be aware of the existence
of the radiation area and will be alerted to stay out. The access
door to the unit should also be locked, Another procedure, where
gossiblc. will be to lock the doors to the room where the unit is

ocated and post the doors as & radiation area.

q. The cabinet of the Radiation Unit 1s appropriately labeled indi-
cating that 1t contains radioactive material. The label on the
cabinet door bears the radiation symbol and the words “"Caution
Radioactive Material® as well as (1) the exposure rates on the
cabinet with the cover on the shield; (2) the radioisotope

Cesfum 137) in the device; (3) the quantity of Cesfum 137; and

4) the date of measurement. The larger sign on the opposite side
of the cabinet bears the radiation symbol and the words “Caution
Radioactive Material.”

The location of the Radiation Unit is in the general locatiun where
similar types of operation are being performed or where rediological
survey meters are being repaired and inspected., Sufficient work space
is availalle for handling the supply of instruments before and after
they are calibrated. The unit 1s located on a work benc, suitable
for a 220-pound load, and is approximately 30" to 36" high for con-
venience uf viexing the instruments being calibrated. With the unit
on a surface of this height, the top of the cabinet is approximately
six feet above floor level,
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s.

7.

A radiaticn survey will be made using an instrument such as the
COV-700 which has been calibiated on a1l ranges,

Operations involved in removing the copper attenuator discs to correct
for decay of the source {s accomplished with adherence to the pro-
cedures described in the Corrective Maintenance section of the CDV-798
Model 1 Instruction and Maintenance manual and will be done by or
under the surveillance of 2 qualified health physicist,

Leak Testing:

b.

C.

The source of the Rauiation Unit of the COV-798 Model 1 Calibrator
1: tost:g for leakage of radioactivity at intervals not to exceed
six months,

To sccomplish this leak test, a COV-788 handling tongs and a rod
about six inches long are required, A common lead pencil with a
rubber eraser can be used for the rod if 1t {s destroyed after the
test. A filter paper or other porous paper about 1-1/2" in
diameter 1s then folded over the rounded end of the rod and
secured to the rod with pressure-sensitive tape. A few drops of a
diluted solution of detergent in water should be put on the pgper.
The rod is then grasped firmly with the CDV-788 tongs at a 90
angle, and with the instrument shelf in a raised posicvion, the
interlock is bypassed and the cover removed from the source
shield, thereby making 1t possible to wipe the paper on the walls
of the cavity of the source shieid, the inner surface of the
source retainer ring, and the center top of the copper attenuator
discs. Moderate pressure can be used in this swabbing, but care
should be exercised to avoid tearing the paper,

After r.:oving the tongs and rod from the cabinet, the paper will
first be checked for activity with a thin-end-window geiger tube
of a radiation survey meter such as the COV-700M, If no activity
is detected, the paper will be removed from the rod and allowed to
dry prior to being counted with the Ludlum Scaler/Ratemeter,

Model 2200, that 1s capable of measuring 0.005 microcurie of
Cesium 137, If the Ludlum Scale:/Ratemeter indicates there {s
less than 0,005 microcurie of activity present on the paper, the
leakage test has been satisfactorily passed and a record of the
test will be written and retained in appropriate files,

In the unlikely event the Radiation Unit 1s ever flooded and the
cavity of the shield filled with water, the water in the cavity
could become contaminated with Cesium 137 1f the welded seals on
the source capsule fail., The water in the cavity of the source
shield will be tested for presence of radioactivity, and the
results of the test will be recorded as 2 leak test of the source.
Such operations will be done by or under the supervision of a
qualified health physicist,
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If, at any time, there is any evidence of source leakage, no
attemnt will be made to clean the source shield, The appropriate
duthc: ity in ITEM: 10,3 will be notified immediately and the area
closed off unti) corrective action can be accomplished to render
the unit safe for use or disposal.

8. Opersting Instructions:

b.

c.

Prior to use, the door to the cabinet will be unlocked with the
key provided. The padlock on the source shield will be unlocked
and will be placed at & convenient place inside the cabinet.

T.2 guides or stops on the instrument shelf should be adjusted so
that the axis of the fon chamber of the instruments is positioned
directly over the center of the four-inch diameter hole in the
instrument shelf. The axis is defined by the intersection of the
Tines on the front and sides of the instrument cases. For instru-
ments in the 0-2000 mr/hr range, the distance between the front of
the cases and the axis are the same; therefore, the rear stop on
the shelf was appropriately set at the factory. When the side
stops are adjusted so the distance between them is equal to the
width of the instrument case and so that they are perpendicular to
the rear stop, the side stops should be equal distances from the
edges of the four-inch hole,

Prior to placing the instrument 1a the calibrator, the operator
will be sure that the instrument operates properly as indicated by
satisfactory results from the battery-condition test and capa-
bility of the instrument to be “zeroed.* The instrument should
warm up for approximately five minutes or that time specified in
the operating manual of the instrument prior to being rezeroed
Just before inserting in the instrument.

The door to the cabinet is then closed, the door handle latched,
and the instrument shelf mcved to the position corresponding to
the 100 mr/hr point as indicated on the calibration table. The
lever to the shield cover is then moved d - n, to the ri?ht. and up
(thereby removing *he shield cover from the source shield). Th
response of the 1 .trument should be allowed to stabilize (approx-
imately 15 seconds). Then the reading can be noted. If the
reading 1s significantly different from 100 mr/hr, the shield
cover will be replaced and the instrument removed from the cabi-
net. The instrument case 1s then opened and adjustment made on
the calibration pot corresponding to the 0 to 500 mr/hr scele.

The case {s then placed back on the {nstrument and the instrument
replaced on the instrumert shelf, The door should be closed and
the shield cover again removed. If the reading s then within

85 mr/hr to 115 mr/hr, the instrument 1s lowered to the position
corresponding to 400 mr/hr as indicated on the calibration table
and the response observed, At this point, the instrument should
read within the range of 340 mr/hr to 460 mr/hr, If the reading
1s out of this range, the instrument should be removed (after
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raising the shelf) and additiona) adjustment made on the pot i
the instrument. The instrument readings at both the 400 mr/h- (or
350 mr/hr) and the 100 mr/hr positions of the shelf should be
recorded for each instrument,

This calibr.tion procedure would be for 15 percent accuracy. If
greater or less accuracy in calibration is desired, the acceptable
ranges for each dose rate position should be correspondingly
changed as indicated by calibration tables.

Prior to removing the instrument from the cabinet, the instrument
shelf will be removed up to 2 position (above 28.5) which permits
the shield cover to clear the shelf when it is placed back on the
source shield,

Outline of Procedure:

a.
b.
c.
d.
e.
f.
9.
h.
1.

Unlock cabinet and suurce shield.

Adjust side stops on instrument shelf,
Check battery condition of survey meter,
Check *7:.ro" capabiiity of survey meter,
Warm up survey meter specified time.
*Zero® survey meter.

Insert survey meter into calibration unit.
Check mirror adjustment.

Close and latch door to cabinet.

Move shelf to position corresponding to 100 mr/hr (see calibration
table in appendix).

Move lever to shield cover down, to the right, and then up.

Allow survey meter » 'sponse to stabilize (approximately 15
seconds). :

Note reading. If response is within acceptable range shown in the
calibration table in appendix, proceed to Step o.

If reading 1s out of acceptable range, remove survey meter from
unit and make adjustment on pot in survey meter corrosponding to
0-500 mr/hr range. Repeat Steps f through n until response {s
within acceptable ran.o,
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Lower shelf to point corresponding to 400 (or 350) mr/hr, as
indicated in calibration table,

Allow response to stabilize (approximately 15 seconds).

Note response. If response is within acceptable range, record the
reading.

Raise shelf and turn survey meter off after 1t is removed from the
Radiation Unit,

If response in Step q 1s not within acceptable range, raise shelf,
remove survey meter, and make adjustment on pot in survey meter
corresponding to 0-500 mr/hr range. Repeat Steps f, ¢, e, g, k,
1, m and n unti] response falls within acceptable range.

10. After use, the operator shall secure the padlock in the source and
cover to qravont unauthorized use in his absence, and the door to the

cabinet ¢

osed and locked.

11. Records:

b.

c.

Fiim badge results for the operator of the COV-798 will be
recorded on the Photodosimetry Report provided and processed by
the U.S. Army lonizing Radiation Dosimetry Center,

ATTN: AMXTM-CD-DCR, Lexington, Kentucky 90511-5102,

Record of radiation surveys will be maintained including the date,
person performing the survey and radiation intensity,

Record of wipe tests will be maintained and will indicate the type
of instrument used to perform the analysis, the date, person
pcrformlng the test and test results, and the date the next wipe
test should be performed,
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ITEM 9: FACILITIES AND EQUIPMENT (continued)

1.

PART 1V
EQUIPMENT: CDV-757 Mode! 1 Barrier Shielding Demonstrator Set

The COV-757 Mode] 1 Barrier Shielding Demonstrator Set, shown at
Figure 3-1, is designed to provide the materials and equipment
required to present a short lecture and demonstration on the use of
common materiels as barrier shielding against fallout radiation. The
set provides a gamma rudiation source with holding fixture, a radia-
tion detector with a conventional output meter plus an auditorium-size
indicator, samplies of barrier shielding materials, & complete public
address system, and a prepared text for the lecture-demonstration,

A1l component parts are stored for transportation in two shipping
containers, each of which can be easily handled by one person,

The Demonst-ator Set {s used throughout the State and intra-island
barge service {s used for transporting the set to the islands of
Kauai, Mavi and Hawaii., Storage facilities at these areas are:

Kavaf Civil Defense Agency Hawai1 Civil Defense Agency
4444 Rice Street, Room 230 34-A Rainbow Drive
Lihue, Kauai, Hawaii 96766 Hilo, Hawai! 96720

Maui Civil Defense Agency
200 South High Street
Wailuku, Maui, Hawaii 96793

Sturege area rooms at the above locations are equipped with key-type
locks on all entrances/exits., The Radiological Safety Officer, at the
conclusion of each demonstration and lecture, shall immediately make
the necessary arrangements for return transportation of the
Demonstrator Set to 1ts permanent storage location at Building 90,
Fort Ruger, Honolulu, Hawaii, Maximum security will always be pro-
vided n used and stored at the temporary storage location to
fnclude securing locks on both the set and doors in the room area used
for storage and posting of “Caution Radioactive Materials" signs,

The gamma ray source furnished as part of the COV-757 Model 1 is a one
millicurie Cesium 137 sealed source supplied by the Nuclear Products
Department of the Minnesota Mining and Manufacturing Company. The
source material consists of 3 brand radiating microspheres incor-
porating Cesfum 137 oxide as the radioactive material. The radiating
microspheres are tiny spheres of insoluble high temperature ceramic,
which are also bhock and abrasion resistant and which has a softening
point over 1500" C. These radioactive particles are sealed into the
bore of a threaded, stainless steel capsule with a press fitted
stainless steel ?109. The plug is then silver brazed in place to
hermetically seal the source. The combination of the 3M radiating
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5.

10.

microsphere plus the hermetic encapsulation produces a compact source
with an excellent sea),

The hermetic source capsule s threaded irto the end of a lead-filled
steel-walled sphere, sphere is mounted beneath the deck of the
base unit by means of a steel plate welded to the equator of the
sphere, The spherical shield s constructed with a gamma beam exit
port positioned opposite the end of the source holder. A removable
brass and tungsten plug, which also passes through the deck of the
base unit, gives the operator effective “on-off" control of a narrow
conical beam of gamma rays from the beam port. With the exit port
plug in place, the radiation Yevel around the shield housing is only
slightly greater than natural background radiation,

Vith the gamma exit port plug removed, the exposure rates in the
vicinity of the source housing are as indicated in Figure 3-2, A
cutaway drawing of the source capsule, shield and base unit with al)
fmportant parts labeled is shown in Figure 3-3,

The base unit is a heavy gauge aluminum 12" x 12* x 5-1/2" high with
the bottom open. The 12" x 12" closed side forms the work deck of the
demonstrator and s covered with heavy ribbed vinyl rubber mat to
protect the metal surface. The underside of the deck is heavily
reinforced for rigidity and also serves as a mounting support for the
heavy support shield. One corner of the deck has a grommeted indexed
hole which receives the pointed end of the geiger tube support arm
and correctly orients the detector with respect to the radiation beam
exit port located in the center of the deck, A second grommet on 2
bracket below the deck prevents the deck arm from wobbling.

The radiation detection sys‘ - uses a geiger tube detector feeding
into a pulse amplifier and staper and finally to @ three decade lo
count rate meter output circuit, This permits operation over a 1000:1
intensity ratfo without having to resort to range switching on the
instrument. A mounting arm supports the geiger tube radiation
detector in a fixed horfzontal position centered over the radiation
beam exit port. The upper end carries the geiger tube, tube socket
and protective housing, including a beta shutter which may be opened
1f desired. The beta shutter should be kept in the closed position,
except for certain specia) tests,

In use, the barrier shielding demonstrator set shows directly the
relative stopping power of the shielding materials furnished, It
includes two concrete, two earth and two water specimens contained in
clear plastic containers with thin metal screw tops. Also furnished
are four wood samples cut to size, such that the stack of four pieces
i1s the same height as two of the cther specimens when stacked,

In use, one opens the radiation beam exit port and then places the
samples in the beam of gamma rays singly or in combination, The
geiger tube radiation detector senses the change in the amount of
radiation reaching 1t, and this is indicated on the panel meter and
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11.

14,

15.

16.

remote readout. Megnetic button markers are provided to enable the
lecturer to mark the intensity level for any given absorber and suv be
able to compare the effect of one absorber relative to another with
ease and accuracy.

An extension tube is provided for use with the detector mounting arm
when 1t 1s desired to show the effect of increasing the source dis-
tance upon the indiceted dose rete. The extension tube effectively
doubles the source-detector distance, facilitating 1)lustration of the
fnverse square law, The extension tube has 2 guide pin near the lower
end orfented with a slot at the upper end to maintain the detector
position over the beam exit port,

The demonstrator set comes packed in two laminated fiber shtppin*/
storage containers, Figure 3-4, each of which 1s “one-man portable.”

The instrument console, base unit, microphone, detector arm and cable
and the remote indicator cable are housed in the cubical box. Also
included are the maintenance and instructiona) manuel, a copy of the
text for the lecture-demonstration and a 25-foot extension power cord,
The second case contains the remote indicator, remote speakers,
barrier shielding material samples, indicator-base strut and detector
arm extension tube, plus 2 set of magnetic marker buttons for use with
the remo%e indicator,

Each case 1s fitted with a padlock hasp to permit locking to prevent
tampering. Since the base unit contains & radioactive isotope, it is
made inaccessibie to unauthorized personnel, The case is locked as
soon as the base unit is returned to 1t. Each case s provided with
1ts own padlock.

When the demonstrator set is in use and the gamma beam exit port
closed with the plug provided, radiation levels at the surfaces of the
base unit are negligible for all practical purposes. However, with
the gamma port beam exit port open, the dose rate one-half inch above
the open port is approximately 35 mr/hr, decreasing to approximately
1.5 mr/hr at a height of one foot. This 1s a collimated conical beam
with fairly sharp limits, and outside of this cone the dose rate
remains Tow except for a slight increase due *to air scattering. The
user will avoid exposing his hands or head to this cone of radiation;
he will wear 2 film badge and CDV-138 dosimeter in his shirt or coat
pocket and refrain from leaning over the gamma port of the base to
protect his head. The hand most often used to piace the materials in
the gamma beam will te monitored by strapping a wrist-type film bhadge
or COV-138 dosimeter to the back of the hand with tape or by c11pp1n?
on to his shirt or coat cuff. The "Caution Radiation Area" sign wil
be posted and participants in the demonstration and lecture will not
be allowed access to the demonstrator set.

When the demonstrator set 1s in use, the user does not leave the set

unattended. In the event the user must leave the area, the beam exit
port will be closed and secured by inserting the plated brass tungsten
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17,

8.

19,

20.

plug from the top of the deck, and the lock will be engaged in the
spring-loaded slide locking hasp that retains the plug for storage or
shipment (see Figure 3-2). The base unit will be placed in 1ts
shipping case and padlocked (see Figure 3-4) and the set placed in @
room with 1ts door locked and secured,

The outside of the base unii 1s lebeled to show that 1t contains
radioactive material, The label displays the magenta and yellow
radiation symbol with the legend "Caution Radioactive Material"
followed by the isotope (Cesfum 137), the activity (1 mec), the date
measurement, chemical form and radiation Tevel outside the container
(§ 0.1 mr/hr a2t one foot). The same information is also marked on the
outer surface of the source shield mounted inside the base unit. When
the source 1s in use, the area immediately above the source is posted
with a "Caution Radiation Area," sign,

Radiation exposure of personnel is limited to that specified in
10 CFR 20 standards fu- protection against radiation,

In the event of any natural or man-made accidents or catastrophes
(fire, flood, explosion, theft, loss, etc,) that the base unit of the
COV-757 is involved in, 1t 1s unlikely that the 1nt09r1t{ of the
source and shield would be affected, The unit might be lost or buried
under mud, rubble or other debris and could be difficult to locate due
to the low level oY radiation escaping through the shield, A sensi-
tive low-range survey instrument will be used to pinpoint the location
of the buried unit. The Radiological Safety Officer will make a
preliminary evaluation of the situation and, 1f possible, determine
the extent of damage or radiation hazard which exists without disas-
sembly of the unit., Appropriste authorities will be notified in
accordance with instructions outlined in ITEM: 10.3,

Pecords:

a. The exposure readings from pocket dosimeters (CDV-128) issued to
the user of the demonstrator set are recorded and maintained in
the computer at the RIMAC Facility.

b. Film badge results for each user are recorded on the Photo-
dosimetry Report provided and processed by the U.S. Army lonizing
Radiation Dus<imetry Center, ATTN: AMXTM-CE.DCR, Lexington,
Kentucky 40511-5102,

¢c. Uccupational radistion exposure records containing information
called for in NRC Form § are provided by the U.S. Army lonizing
Radiation Dosimetery Center <1 a computer printout.

d. Rediation survey records on file at the Maintenance and Calibra-

tion Facility include the date, person performing the survey, and
the radiation intensity.
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21,

22,

23.

24,

e. Records of wipe tests ar. and will be maintained and will indicate
the date, person performing the test, and the test results, Also
included 1s the date the next wipe test should be performed,

f. Records of individua) exposures for the past sixteen (16) years
for both user radiological safety officers and other authorized
personnel indicate compliance with 10 CFR 20, 20,101 and 20,105,

A rediation survey will be made on the CDV-757 shippin?/storagc
container (top and four sides) and recorded using @ calibrated COV-700
instrument. Each survey will be performed prior to each wipe test,

The set will always be secured when not in use or when left unat-
tended. Upon conclusion of a demonstration and lecture, the pase
unit with exit port plug secured will be padlocked, placed in {ts
shipping container and padlocled, returned to its permanent storage
area with doors of the building key locked and mobile security police
physically checking all doors and windows for securement,

Leak Testing:

&, The COV-757 Model 1 Barrier Shielding Demonstrator Set 1s leak
tested at intervals not exceeding six months by a radiological
safety officer as indicated in ITEM: 6,

b. To accomplish this leak test, the following items are used:

1 each COV-700 Monitoring Survey Meter, newly calibrated.
1 each COV-788 18-inch long Handle Tong.

1 each 1-1/2 inch diameter Whatman No. 50 Filter Paper.

1 each Ludlum Scaler/Ratemeter, Model 2200,

1 each Film Badge.

1 each CDV-138 self-Reading Pocket Dosimeter,

Leak Test Procedure:

8. Moisten filter paper with several drops of diluted detergent
solution,

b. Hold the protective source cover slide open.

c. With filter paper secured in jaw of handling tongs, insert into
b:rtho{ gamma beam port, thrusting it all the way to the bottom of
the hole.

d. Using moderate pressure, swab the bottom of the bore with wiping
or twirling movements., Use a second dry fiiter paper swab to
remove any excess moisture left in the bore.

e. With the CDV-700M, evaluate the filter paper for obvious activity;

{f test shows 1ittle cr no increase over background level, there
is no great amount of leakage.
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25,

J.

Let filter paper dry and evaluate with Ludlum Scaler/Ratemeter,
::d:l 2;39. which 1s capable of measuring 0,005 microcurie of
sfum ‘

If the more sensitive detoction Ludlum Scaler/Ratemeter,

Model 2200, indicetes there is less than 0,005 microcurie of
activity present on the paper, the test is considered negative and
has been satisfactorily passed.

Secure barrier shielding demonstrator set and record test results
and retain on permanent file from the set,

1f 0.005 microcurie or more of gross bets gamma activity is
detected, lock the source, wrap it in-heavy plastic or paper, seal
with tape and store in locatior away from personnel access.
Appropriate authorities will be notified in accordance with
ifnstructions outlined in ITEM: 10,3,

As a minimum, the report will describe the equipment involved, the
test results and the corrective action tzken,

Contamination Control:

b.

C.

The barrier shielding demonstrator set area will be cleared of
personnel and immediately checked for contamination,

Contaminated area will be restricted from use until cleaned under
the supervision of a qualified health ph¥31c1st and radiological
safety officer, and a1l requirements of Title 10, Part 20, of the
Code of Federal Regulations will be satisfied.

When 1t is necessary for personnel to enter the area prior to the
institution of or during decontaminatior  oerations, protective
clothing, gloves and footwear will be w 'n.

If airborne and Cesium 137 contamination above lxlo'8 microcurie
per milliliter 1s present, dust respirators and supplied air masks
will be worn,

Contamination control procedures will be utilized vith established
buffer zones for the changing of the contaminated ,rotective
clothing.

Ventilation of the radioactive contaminated ares will not be
performed without control of the affluent air to prevent spread of
the contamination,

Disposition of the barrier shieiding demonstrator set with a

leaking radioactive source must be handled directly by the Federal
Emergency Management Agency, Regfon IX. No attempt to stop the
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leakage or disposal of the source will be made without written
approve! of the Radiological Defense Officer, FEMA Region 1X,

Upon termination of the Iuio'lo?nn Maintenance and Calibration
Program contract or when otherwise necessary, the COV-757 Mode) 1
Barrier Shielding Demonstrator Set, with its radioactive source, will
be returned to Federal Emergency Management Agency, Region 1X, as
directed by instructions,
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Figure 3-]1 Barrier Shielding Demonstrator In Operational Form
Showing Use Of Radiation Warning Sign.
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Figure 3-3 Base Unit Source and Shield
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ITEM 9: FACILITIES AMD EQUIPMENT (continued)

1.

2.

PART V
EQUIPMENT: CDV-784 Cobalt 60 Training Source Set

State Civi]l Defense has five COV-784, 30 millicurie, radiation
training source sets. Each set consists of six (6) Baird-Atomic,
Inc., cobalt 60 sealed sources. The training source set has been
specifically designed for use in training exercices for the training
of radiological monitors. The set provides a gamma radiation source
with most of the beta radiation being absorbed in the wall of the
cagsulo and source needle itself. Accessory equipment consist of the
following items:

6 each 5.0 mc cobalt 60 sealed sources totaling 30 mc
1 each iead container, small CDV-781

1 each lead container, medium CDV-792

2 each locks for lead container, large CDV-792

1 each long-handle tongs for handling sources, COV-788
8 each radiation area signs

2 each 0-200 mr Dosimeters, CDV-138

1 each Dosimeter Chargers, CDV-750

1 each Geiger Counter, COV-700

The Bureau of Explosives has approved the CDV-791 and CDV-792 lead
containers, when used together and locked, as a shipping container for
six sealed source capsules totaling 30 millicuries of cobalt 60. The
permanent storage facility for the five (5) FEMA COV-784 training
source sets 1s in the State Radiological Instrument Maintenance and
Calibration Facility, Building 90, 3949 Diamond Head Road, Honolulu,
Hawai1 96816, This facility has an area of 1,272 sq. ft. The area is
patrolled by mobile security guards who physically check the building
for securement. Doors are posted with signs bearing the standard
three-blade propeller design with the words: “Caution Radioactive
Material,” “Contents" (type of radioactive materiais to include
amounts), “Emer*ency Notification" (includes name and home telephone
number of radiological safety officer), and “only authorized persons
are allowed in this room area."”

The five (5) FEMA CDV-784 cobalt 60 training source sets will be used
throughout the State for the training of radiological monitoring
personne] and instrument calibration exercises to satisfy the State's
network of monitoring stations and mobile teams in preparation for a
nuclear emergency. Intra-island barge service shall be used for
transporting the set to and from the islands of Kauai, Maui and
Hawaii, from the Radiological Instrument Maintenance and Calibration
Facility. Normally all #ive (5) training source sets are stored at
fts permanent storags facility, however, triining activities through-
out the State of Hawaii make it impractical to return the sets to
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5.
6.

7.

Building 90 after each use. As 2 result, three (3) source sets are

stored on the islands of Kauai, Maui and Hawaii on & semipermanent

:a::s. Addresses of the semipermanent storage locations are as
ollows:

8. Kauai Civil Defense Agency
4444 Rice Street, Room 230
Lihue, Kavai, Hawaii 96766

b. Maui Civi) Defense Agency
200 South High Street
Wailuku, Maui, Hawaii 96733

c. Hawaii Civi] Defense Agency
34-A Rainbow Drive
Hilo, Hawaii 96720

Storage area rooms for the safekeeping of the training source set at
each location are equipped with key-type locks on al) entrances/exits,
County Civil Defense Administrators holding a custodian certificate
are officially designated as temporary source set custodians by the
State Civi) Defense Director., Radiological safety officers and
custodians responsible for the safe storage of the source set must
keep & record of dates the source set was used, Such records are
maintained on file at the State Radiological Instrument Maintenance
and Calibration Facility. When the source set is returned to the
permanent storase area at the conclusion of a training course, the
radiological safety officer or custodian monitors each capsule (six
each) with a COV-700 to ensure that the cobalt 60 source material is
contained inside ~ach capsule. This monitoring is performed at 2
distance from the other sources where the gamma radiation levels are
not significantly above natura)l background., Each source capsule s
inspected and monitored before and after each time the source set is
used, This action provides immediate detection for capsule or source
material losses during or at the conclusion of each training session.
Capsules are then placed in the COV-792 lead container and cover
padlocked with two padlocks., Source set is then placed in the autho-
rized storage room.

Description of sealed sources is described in Figure 4-1.

Activity of the COV-784 cobalt 60 training source set is described in
Figure 4-2 and 2 Table of Decay Correction Factors for Cobalt 60 is at
Figure 4-3,

Surveys:

a. Two (2) CDV-784 cobalt 60 radiation training source sets are
stored at the State Radiological Instrument Maintenance and
Calibration Facility where surveys indicate the exposure rates
within the building are less than .07 mr/hr, Radiation surveys
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b.

C.

are taken by the radiological safety officer using a calibrated
Cov-700.

Present control measures and barriers surrounding equipment
containing radiosctive materials restrict access to each radiation
unit during the norma] workday.

Two (2) COV-457 audible and visua) monitoring instruments located
in the bu!ldln? provide constant information as to the radiation
intensity within the building.

A new survey 15 required whenever there is a change at the storage
site u:!ch could change exposure rates to which personnel would be
exposed,

Stora?c of one COV-784 cobalt 60 radiation training source set in
building and room provided by the custedians (civil defense
administrators; for the Counties of Kauai, Maui and Hawaii indi-
cates exposure rates of less than .03 mr/hr which is no increase
sbove background radiation levels,

The storage room is not frequented by individuals during the
normal workday and th2 training source set is removed and issued
to a certified user only when training 1s conducted which requires
the use of the source set,

The set is always secured when not in use and s never left
unattended. Always upon conclusfon of a training course the set,
to include source capsules, 1s checked, container padlocked and
returned to 1ts authorized storage location with doors to room and
building key locked.

Records ~f individual exposure for the past sixteen (16) years for
both usei, radiological safety officer and other authorized personne)
indicate compliance with 10 CFR 20, 20.101 and 20,105,

Leak Testing:

b.

c.

Leak testing of COV-784 cobalt 60 training source sets is accom-
1ished in accordance with the State of Hawaii, Manual of
rocedures, Use and Control of Radiation Training Source Sets,

dated July 1983, at Attachment 1.

Confirmation measurements are made with the Ludlum Scaler/
tho?otor. Model 2200, capable of measuring 0.05 microcuries of
cobalt 60.

If the Ludlum Scaler/Ratemeter, Model 2200, indicates there 1:

less than 0,05 microcuries of activity present on the “wipe," the
test 1s considered negative and has been satisfactorily passed.
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1f the 0.05 microcurie of gross bete gamma activity is detected,
lock and secure the source set and store in location away from
personnel access. The appropriate guthorities will be notifiea by
telephone or telegraph and @ written report filed according to
procedures outlined in ITEM: 10.3. As a minimui, the report wil)
describe the equipment involved, the test results, and the correc-
tive action taken,

Disposition ¢f the CDV-784 cobalt 60 radiological training source
set with a lesking source must be handled direct1{ by FEMA

Renfon IX. WNo attempt to stop leakage or disposal of the source

will be made without written approval of the Radiological Defense
Officer, FEMA Region IX,

In the event of any natural or man-made accidents or catastrophes
(fire, flood, explosico~, theft, loss, etc.) that the CDV-784 cobalt 60
radiatfon training sou < set 1s involved in, it 1s unlikely that the
integrity of the source and shield would be affected. The .nit might
be Tost or buried under mud, rubble or other debris and cou'd be
difficult to locate due to the Tow level of radiation escaping through
the shiecld. A sensitive low-range survey instrument will be used to
pinpoint the location of the buriee unit. The radiological safety
officer wil' make a preliminary evaluation of the situation and, if
possible, Cetermine preiiminary evaluation of the situation and, if
possible, determine the extent of damage or radiation hazard which
exists. The appropriste authorities will be notified according to
procedures outlined in ITEM: 10,3,

Additional guidelines describing procedures for the care, use, stor-
age, transport and supervision of CDY-784 cobalt 60 ! . .ining source
sets are outlined in State of dawaii, Manual of Procedures, Use and
Control of Radiation Training Source Sets, at Attachment 1.

The following equipment is made available and issued to each county
civil defense administrator for use by qualified instructors in the
training of radiological monitors:

Quantity

CDY-138 0-200 mr dosimeters 30
COV-700 geiger couvater (1-50 mr’hr) 15
COV-715 survey meter (0-500 r/hrg

COV-717 survey meter (0-500 r/hr

COV-742 0-200 r dosimeter

CDV-750 dosimeter charger

Ludlum Scaler/Ratemeter, Mode’® 2200

2" lead shielded GM counting chamber

Film badges

Wrist Tilm badge

Available on.: at the State Radiological Equipment Maintenance and
Calibration Facility.




PREPARATION OF THE SEALED SOURCES
Mode! CDV-784

Any radioactive material that is encesed in, and is to be used in, a
container in a manner intended to prevent leakage of the radioactive
material, or any of its daughter products, is referred to as a sealed
source. The sources in the training source set are of such a nature. The
radioactive material is Cobalt 60, which was prepared by the neutron
irradiation of Cobalt 59, in 2 nuclear reactor.

oo+ o oo e
FRONT REAN
i /A
5 ¢ 11/67 ) & B
Cobalt 60
BAIRD-ATOMIC, INC.
OFFI1CE OF CIVIL DEFENSE
DANGER noooacnvé .
MATERIAL
DO NOT HANDLE ‘
NOTIFY CIVIL
AUTHORITIES IF rourmJ LCOBALT 60 ;
CDV-784 Sealed Source
Figure 4-1

Nickel 60 is in the excited state and emits 2 gamma rays of 1.17 and
1.33 million electron volis (mev). These sources are primarily gamme
radiation scurces. Most of the beta radiation will be absorbed in the
wall of the capsule and source needle itself,

The Cobalt 60 decays with a 5.3 year half-1ife by beta and gamma
emission to Nickel 60.

60 (5.3 yr= ) o 60 y , l
27Co -l' (.32 Mev) ¢+ 28"1 +« 27 x (1.17 + 1.3} Mev)

The cobalt pellet is nickel plated to prevent oxidization and erosion
or flaking off from the radioactive pellet.

The croelt pellet is enclosed in a standard Oak Ridge, screw-type
capszule,

The capsule is then silver soldered to prevent possible escape of any
radioactive materia?l,
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ACTIVITY OF TRAINING SOURCE SET CDV-784 CO 60

Each of the COV-784 sealed source capsules was 5 millicuries plus 70%
or minus 10% on the date of encapsulation, October 1967, DNate and
activity are marked on the tag attached to each source capsule.

The table below can be used to compute the total or individual
activity of the set or capsules,

Example: Find the present activity of ore (1) of the 5 millicurie
sealed source capsules and the total activity of the set
132 months after date of encapsulation,

Source activity on date of encapsulation = 5 millicuries
Elapsed time = 132 wonths,
Decay correction fac'or from table below » .23

Source acti:ity 137 months after encapsulation
= 23 x5=1.15me
= 1.2mc + 20% - 10%

Total activity of the set

= 6 capsules x 1,2 mc/capsule
« 7..mc + 20% - 10%

Figure 4."
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TABLE OF DECAY CORRECTION FACTORS FOR COBALT 60

Factor (1 month) = 0.01 Half Life = 5.3 years
¥onths 0 1 2 3 4 5 6 7 8 4
0 1.00 .99 .98 .97 .96 .95 .94 .93 .92 91 -
10 .90 .89 .88 .87 .86 .85 .84 .83 .82 81 T
20 .80 o179 o719 .78 g7 6 J5 .74 J8 o713 f@'
30 g2 71 .70 .10 .69 .68 567 .67 .66 .65 ?
i 40 .65 .64 .63 62 62 .61 .60 .60 .59 .58 -
i 50 .58 .57 57 56 .55 55 54 54 .53 52 i
. 60 .52 .51 .51 .50 .50 .49 .49 .48 .48 .47
70 46 .46 A5, .45 A4 44 3 .43 42 A2
1 80 41 .41 .81 .40 .40 .39 .39 .38 .38 .38
E 20 37 37 .36 .36 .35 .35 30 .34 .34 .34
P ! 100 .33 .33 .33 032 .32 .31 .31 .31 .30 .30
; 110 .30 .29 .29 .29 28 .28 .28 .28 27 27 ;
i 320 .27 .26 .26 .26 .26 .25 .25 25 .24 .28 j
i 130 .28 .28 .23 .23 .23 023 22 22 .22 22 \
; 140 .21 N 4 .21 % | .20 .20 .20 .20 .20 .19 i

Figure 4-3



ITEM 9: FACILITIES AND EQUIPMENT (:ontinued)

ll

3.

PART VI
EQUIPMENT: CDV-790 Model 1 Calibrator

The CDV-790 Model 1 Calibrator, identified in the draft Op.:ation and

Maintenance Manual, Attachment 2, will be permanently positioned on 2

work bench in the Ragdiological Instrument Maintenance ard Calibration

Facility, Building 90, 3949 Diamond Head Road, Honoluly, liawaii. The

calibhrator contains 2 16 millicurie Cesium 137 source manufactured by

Nuclear-Chicago to provide a gamma radiation field for calibrating the
low-range COV-700 GM instruments,

The CDV-790 calibrator consists of a COV-792 shipping container into
which a collimated Nuclear-Chicago 16 mCi Cesium 137 source is placed.
During transportation, the 11d on the CDV-792 is lccked to prevent
unauthorized access. In the calibration laboratory, the 1id is
removed from the shipping container and the calibration jig (as shown
in the diagram) is then mounted onto the container and a lead storage
plug 1s used to prevent unnecessary exposure to personnel while the
unit 1s not in use. When in use, the probe is placed on two V-blocks
at a predetermined height. The lead storage plug 1s unlocked and
removed. The radiation beam can then be attenuated by s1iding one or
any combination of the three tungsten attenuators in the beam path to
approximate gamma exposure rates of 45, 30, 22.5, 15, 4.5, 3, 2.25 and
1.5 mrem/hr + 5%,

The CDV-790 Model 1 calibrator shall be operated only by or under the
supervision of individuals listed in ITEM: 7. These personnel will be
familiar with the operating instructions, radiological hazards, leak
testing, radiation safety, controls and emergency notification pro-
cedures outlined in 152 draft Operation and Maintenance Manual, prior
to use of the calibravor.

Leak testing of the CDV-790 Model 1 calibrator will be accomplished at
inter. s of not more than six months using techniques capable of
detecting 0.005 microcuries of removable contamination and in accor-
dance with the following procedures:

a. rasten a filter paper (Whatman No. 50 or equivalent) to the end of
a two (2) foot long 1/4 inch dowel rod and moisten the filter
paper with alcohol. A cotton swab may be substituted for filter
paper.

b. Remove the storage plug and with all the slides oz2n, insert the
prepared end of the rod down through the tabletop past the
collimators of the calibrator, and wipe the end of the 16 mCi
source.
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c.
d.

Withdraw the dowel rod and replace the storage plug.

Carefully remove the filter paper or cotton swab from the end of
the rod with tweezers.

Check the smear with the COV-700M for gross contamination, Let
smear air-dry and evaluate the smear with the Ludlum Scaler/
Ratemeter, Model 2200. Convert net count rate to units of micro-
curies., Compare the results with the allowable 1imit of 0.005
microcurie activity. If 0,005 microcuries or more of gross beta-
gamma activity is detected, the logistics support brarch of FEMA
and the activity radiation safety officer of the appropriate FEMA
rogional of fice will be immediately notified by telephone and
telegraph. See paragraphs 5.c. and 5.d., below, for reporting
detaiis. The calibrator area must be cleared of personnel and
immediately checked for contam:nation. A1l contaminated areas
must be restricted from use until cleaned under the supervision of
a qualified health physicist and all requirements of Title 10,
Part 20, of the Code of Federal Regulations are satisfied.

When 1t is necessary for personnel to enter the area prior to the
ins\\tution of, and during, decontamination operations, protective
clothing, gloves, and footwear should _he worn, If airborne
Cesium-!27 contamination abeve 1 x 107" microcurie per milliliter
is nresent, dust respirators or air masks should also be worn,
Contamination control procedures to prevent tne spread of radio-
active contamination should be utilized. Buffer zones should be
established for the changing of contaminated protective clothing.
To prevent spread of the contamination, the radioactive contami-
nated area should not be ventilated without control of the
effluent air. All operations must be carried out under the direct
supervision of an authori_..d health physicist or the radiological
safety officer.

A1l wipe test results will be recorded in units of microcuries in
the peimanent Caliurator Wipe Test and Radiation Survey Record of
the calibrator. Replace the access cover and tighten the four
bolts. The wire se:1 need not be replaced.

5. Records:

b.

The operator of the COV-790 Model 1 calibrator will always wear a
film badge when engaged in calibration activities, securing the
calibrator or working in the general area of the calibrator. Film
badge results will be recorded on "“otodosimetry Report provided
and processed by the U.S. Army lon.zing Radiation Dosimetry
Center, ATTN: AMXTM-CE-DCR, Lexington, Kentucky 40511-5102.

Records will be maintained as prescribed by paragraph 20-401,

CFR 20, and retained on file at the Radiological Instrument
Maintenance and Calibration Facility, Building 90,
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c.

d.

Records of periodic radiation surveys performed using a CDV-700
beta-gamma monitoring survey instrument will include the dute,
rerson performing the survey, and the radiation intensity in the
general working area of the CDV-790 calibrator,

Records of leak testing will be maintained and will indicate the
type of instruments used to perform the analysis, the date, person
performing the test and the test results, and the date the next
wipe test 1s due.

Radiation Protection:

b.

C.

The area where the CDV-790 Model 1 calibrator 1s located will be
marked at all times by signs bearing the words "Caution Radio-
ective Material, 16 millicuries, Cesfum 137," and displaying the
purple or magenta standard radiation symbol on & yellow back-
ground, Signs of this type are also 2ffixed to the calibrator,

Should a radiation survey at time of receipt of the calibrator
fdentify that & radiation leakage has occurred, results ¢f a wipe
test determine that 0.005 microcuries or more of gross beta-gamme
activity is present, or the CDV-790 Model i calibrator was
affected by fire, Luthorities identified under paragraph 5.c.,
below, will be notified promptly after contamination controls are
implemented.

In the event of any natural or man-made accidents or catasirophes
(fire, fiood, explosion, theft, loss, etc.) that the CDV-790
Cesium 137 source is involved in, 1t 1s unlikely that the integ-
rity of the source and shield would be affected. The unit might
be lost or buried under mud, rubbie o~ other debris and could be
difficult to locate due to the low level of radiation escaping
through the shield. A sensitive low range survey instrument will
be used to pinpoint the location of the buried unit. The radio-
logical safety officer will make a preliminary evaluation of the
situation and, 1f possible, determire the extent of damage or
radiation hazard which exists., The following will be immediately
notified by telephone and telegraph in accordance with 10 CFR 20,
paragraphs 20,402, 20.403 and 20.405:

(1) U.S. Nuclear Regulatory Com:ission, Region V
Of fice of Inspection and Erforcement
1450 Maria Lane, Suite 210
Walnut Creek, CA 94596-5368
Telephone: (415)

88



(2) Federal Emergency Management Agency, Region IX
Radiation Protection Officer
Building 105
Presidio of San Francisco, CA 94129

Telephone: Commercial (415) 556-9412
Autovon 586-9412
F1$ 556-9412

(3) Federal Emergency Management Agency
Logistics Support Branch
Washington, D.C. 20472

Telephone: (202) 287-0061
(After hours, EICC, (202) 634-7800)

Within 30 days of the incident, a written report will be submitted
to each of the above and to the following agency:

Director

Inspectio: and Enforcement

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

The disposition of the calibrator with a leaking radioactive
source will be handled directly by FEMA, No attempt to stop the
leakage or to dispose of the source shall be made without the
8;}:ten approval of an authorized FEMA Radiation Protection

cer,
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ITEM 10: RADIATION SAFETY PROGRAM

10.1 Personnel Monitoring Equipment:

Exchange
Type Service ‘ompany Frequency
Film Iadg: Film sadge serviced by: Monthly
COV-138 Dosimeter U.5. Army lonizing Radiation
(0-200 mr) Posimetry Cente:

ATTN:  AMXTM-' (R,
Lexington, Ker: v 40511-5102

10,2 Radiation Detection Instruments and Instrument Calibration
10.2a Radiation Detection Instrumerts

Numbe r Radiation Sensitivity
Type Available Detected Range Use
Cov-717 2 Gamma 0-500 r/hr Monitoring/
Surveying
COvV-457 2 Beta-Gaima 0-15,000 cpm Area
(Audio) Monitoring
Cov-700 1 Beta-Gamma 0-500 mr/hr Monitoring/
Surveying
CDhv-700 2 ‘.a-Gamma 0-50 mr/hr Monitoring/
Surveying
Ludlum
Model 2200 1 Beta-Gamma 6 decade Quantitative
Scaler/Ratemeter Readout Measurement
Eberline Monitoring/
E-529 2 Beta-Gamma 0-2 r/hr Surveying
Eberline Monitoring/
PAC-1 SAGA 0-2 r/hr Surveying
6M/Scintillation 6
Detector Alpha 0-2x10" cpm

A1l instruments used 1n evaluating the radiation hazards in terms of
exposure will be calibrated on a routine basis once every year by the
arplicant. (See Data Sheets 1 and 2.) Instruments will be calibrated at
one or two points on the scale on each range. One point calibration
should be at least 2/3 or more of the full scale, and on two points it
should be at least 1/3 and 2/3 of the full scale.
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A Baird-Atomic C‘sium 137 standard source (Seria) No, CD-55), cer-
tified at 3.2640 x 10" dpm by Baird-Atomic on Uctober 20, 1966, is used
to determine the efficiency of the Ludlum Scaler/Ratemeter, Model 2200,

To determine the current disintegration/minute of the standard source, the
decay equation 1s used.

The exposure rates of the CDV-794/2 (high range) calibration unit is
standardized annually by the use of the Federal Emergency Management
Agency's (FEMA) CDV-765 Gamma Radiation Transfer Standerd., The exposure
rate fc~ the COV-790 (low range) calibration unit was originally obtained
from the FEMA Radiological Instrument Test Facility. The exposure rates
are currently updated using the decay equation annually,

10,3  Operating and Emergency Procedures:

The operating, instrument calibration and emergency procedures for
each of the devices using sealed sources listed in ITEM 5: RADIO-
ACTIVE MATERIAL, are found in their respective operating ard
maintenance manuals located in the Radiological Instrument Main-
tenance and Calibration Facility. The emergency procedures are
described in ITEM 9: EQUIPMENT, PARTS II through VI, and in the
following Radiation Safety Procedure:

1. Security and Safety Measures:

a. Radioactive material for calibration and training is
located in the State Radiological Equipment Main-
tenance and Calibration Facility. Entrance to this
facility will be by a single standard door with
lock. Double metal doors with a lock at the back of
this facility remain locked and used only for loading
and off-1oading packaged instruments and equipment
and emergency entrance/exit purposes,

b. Doors will be locked when operators are not in the
facility.

c. During nonworking hours or days, a security patrol
officer 1s to check the facility for security and
provide surveillance,

d. Doors pryviding access to the area where radiation
moterial 1s located will be posted with s12ns bearing
the standard trefoii symbol and the words "Caution
Radioactive Material,” "Contents" (type of radio-
active material to include amount), and "In Case of
Emergency Notify" (includes phone numbers for Radiic-
logical Safety Officers).

e. The inside walls of the *uilding will be posted with
"Caution Radioactive Material" signs.
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1.

Form NRC-3 will be posted in areas frequented by
and/or where individuals work. A copy of the
Byproduct Material License and 10 CFR, Parts 19 and
20, and these instructions will be posted on a
bulletin board accessible and observable to indi-
viduals on their way to and from the licensed
activity.

The room area enclosing the calibrators and the COV-
784 sealed sources will be classified as a restricted
area and only authorized personnel will be admitted
within this area. One CDV-138 self—readin? 0-200
milliroentgen pocket dosimeter will be assigned by
serial number to each person authorized in the
restricted area, Operational CDV-138 dosimeters will
be readily available for issue to authorized visi-
tors. The Radiological Instrument Maintenance and
Calibration Facility staff are assigned film badges
which are changed each calendar month and sent to:

U.S. Army lonizing Radiation Dosimeter (enter
ATTN: AMXTM-CE-DCR
Lexington, Kentucky 40511-5102

When a calibrator is in use, the operator will not
leave the . it unattended. Upon completion of tests
and calibration or 1f the operator intends to leave
%hekf:c111ty. the calibrator will be closed and
ocked,

The conventional trefoil radiation symbol and the
words "Caution Radiation Area® will appear on labels
affixed to equipment cabinets, work tables and walls
of the facility where the calibrators and other
sealed sources are located. Warning signs will be
visible from all doorways. This measure is to
provide additionai positive measures to prevent
unauthorized personnel from being in the immediate
area of the calibrators.

Each calibrator is appropriately labeled to indicate
it contains radioactive material, (An identification
plate on each unit bears the radiation symbol and the
words “Caution Radioactive Material" as well as type
of radioisotope in the device; e.g., Cesium 137,
quantity of Cesfum 137 and the date of measurement.)
A larger sign will remain posted on the wail adjacent
to or behind ezch calibrator and bear the radiation
symbol, the w.~ ing "Caution Radioactive Material"
and quantity «nd type of radioisotope; e.g., 130~
Curies Cesium 137,
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.

Radiation exposure of personnel will be limited “o
that specified in 10 CFR 20 Standards for Protection
Against Radiation,

In the event the radioactive material in calibration
and tra1n1n2 equipment 1s enveloped in flame or
exposed to fire causing extremely elevated tempera-
tures, the calibration area may become contaminated,
the amount of shielding around the sources may have
been degraded and external radiation hazards may be
present, Circumstances of this nature require that
the area be promptly evacuated and the fire be
extinguished as quickly as possible. Reentry into
the area will be made only after an exposure rate and
contamination check has been made.

In the event of any natural or man-made disasters or
incidents; 1.e., flood, explosion, theft, loss, etc.,
procedures in Item 9 will be followed for recovery of
the radioactive material. The Radiological Safety

Of ficer will make a preliminary evaluation of the
situation and, 1f possible, determine the extent of
the damage or radiation hazard which exists without
disassembly of the unit,

When it 1s necessary for personnel to enter the area
prior to and during decontaminatior operations,
protective clothing, gloves and footwear will be
utilized. Respirators will be worn 1f airborne
Cesium_}37 contamination s detected to be above

1 x 10 © microcurie per mil1iliter. Contamination
control procedures to prevent the spread of contami.
nation will be utilized includiny setting up of a
contamination control line for reinaval of contami-
nated clothing and equipment. Ventilaticn of the
contaminated area will not be performed with .
control of the effluent air to previut &= . " the
contamination., Al1 decontamination opere. - will
be carried out under the supervision of the Lta*e
Radiological Safety Officer.

2. Reporting Procedures:

In the event of a fire, disaster, personnel over-
exposure, release of the radioactive material or
other accidents/incidents described in 10 CFR 20,
paragraphs 20.402 and 20,405, the following will be
immediately notified by telephone and Teletype
message. Also see Item 9, Part VI, for addition
reportirg instructions,
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b.

U.S. Nuclear Regulatory Commission
Region V

Office of Inspection and Enforcement
1450 Maria Lane, Suite 210

Walnut Creek, CA 94596-5368

Telephone: 2415 943-3700
FTS) 463-3700

Federal Emergency Management Agency
Region IX

Radiological Protection Officer
Presidio of San Francisco, CA 94129

Telephone: 2415 556-9412
FTS) 556-9412

In addition to the telephone and telegraph not!fica-
tions above, and within 30 da{s. a written report
describing the equipment involved, the test rosults
and corrective action will be sent to:

U.S. Nuclear Regulatory Commission
Region V

Office of Inspection and Enforcement
1450 Maria Lane. Suite 210

Walnut Creek, CA 945%6-53€8

Director

Inspectfun and Enforcement

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Contamination Control:

a.

c.

A11 contaminated areas will lie restricted from use
until cleaned under the supervision of a qualified
health physicist and the Radiological Safety Officer
and all requirements of Title 10, Part 20, of the
Code of Federal Regulations satisfied.

When it is necessary for personnel to enter the area
prior to the institution of and during decontamina-
tion operations, protective clothing, gloves and
footwear will be worn,

If airbgrne and Cesfum 137 contamination above

1 x 107" microcurie per milliliter {s present, dust
respirators and supplied air masks will be worn,
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Contamination contrel procedures will be utilized
with established »: ffer zones for the changing of the
contaminated, protective clothing.

Ventilation of the radioactive contaminated area will
not be performed without control of the affluent air
to prevent spread of the contamination.

Disposition of a calibrator with a leaking radio-
active source must be handled directly by FEMA Region
IX. No attempt to stop the leakage or disposition of
a source will be made without written approval of the
Radiological P:otection Officer, FEMA Region !X.

File a2 report within five (5) days of the test with
the U.S. Nuclear Regulatory Commission, Region V,
Office of Inspection and Enforcement, 1990 N,
California Boulevard, Suite 202, Walnut Creek,
California 54596, describing the equipment involved,
the test results and corrective action taken.

4. Records:

b.

C.

Readings taken from the self-reading pocket dosimeter
issued to each individual (student, instructor and
user) will be recorded on a radiation exposure record
sheet. Records of each individual exposure will be
recorded and maintained in a computer at the Radio-
logical Instrument Maintenance and Calibration
Facility.

Film badge results for each individual will be
recorded on a Photodosimetry Report provided and
processed by the U.S. Army lonfzing Radiation
Dosimetry Center, ATTN: AMXTM-CE-DCR, Lexington,
Kentucky 40511-5102,

Occupational radiation exposure records containing
information called for ir NRC Form 5 are provided by
the U.S. Army ionizing Radiation Dosimetry Center on
a computer printout.

Records of radiation surveys performed with the
COV-700 beta-gamma monitoring survey instrument will
be maintained at the Radiological Equipment and
Maintenance Facilit.. The records will include the
date, person performing the survey and the radiation
intensity.

Records of wipe tests will be maintained and will

indicate the type of instruments used to perform the
analysis, the date, person performing the test and
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5.

the test results, and the date the next wipe test
should be performed,

Surveys:

a. Radiation survcy results taken by the Radiological
Safety Officer using a calibrated CDV-700 indicates
the exposure rates in three areas (see floor plan,
ITEM 9: PART I, FACILITY) within the maintenance and
calibration facility to be less than ,07 mr/hr,

b. Perifodic radfation surveys may be performed at the
direction of a Radiological Safety Officer prior to
operational activities within the building for any
changes and update of the recorded surveys. In
addition, two (2) CDV-457 audible and visual moni-
toring instruments provide constant information as to
the radiation intensity within the building.

c. A survey will be conducted every six (6) monthe and
whenever there is a change in the facility area which
could change exposure rates to which personnel would
be expused.

Preventive Maintenance:

The user will comply with the step-by-step operator
maintenance outlined in the applicable Operations and
Maintenance Manuals. Adjustments and repairs not covered
in the Operations and Maintenance Manuals as well as
equipment malfunctions will be reported to and serviced by
the Radiological Protection Officer, FEMA Kojion IX, of if
necessary, by the manufacturer. Sealed sources will not
be tampered with or removed from the calibrator or a
training source set.

Other:

a. Records of individual exposures for the past sixteen
(16) years for both user and Radiological Safety
Officers and other authorized personnel indicate
compliance with 10 CFR 20, 20.101 and 20,105.

b. The maintenance facility is equipped with two sets of
CDV-788 eighteen-inch long hand]in? tongs and person-
nel protective equipment items including coveralls,
hoods, respirators and plastic footwear. Plastic
receptacles 1n assorted sizes are available to
collect and hold contaminated material. A latrine,
located adjacent to the maintenance facility, 1s
designated for use as the protective clothing
exchange area.
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The State Radiological Deferze Officer will assure
that & minfmum of two (2) COY-777-1 sets and
protective equipment are readily available for
emergency purposes when access to fnstruments,
coveralls, boots and protective masks maintained in
the maintenance &nd calibration facility is restric-
ted due to fire or other uncontrolled ¢ircumstances.

State of Hawaii Manual of Procedures, Use and Control
of Radiation Training Source Sets, dated July 1983,
at Attachment 1, provides detailed guidance for the
safe use, control, storage, transport and emergency
mexsures required for COY-784 Cobalt 60 sealed source
sets. This Manual of Procedures establishes respon-
sibilities and designates current members of the
Radiation Safety fommittee.

8. Leak Testing:

a. Leak testing procedures to be followed are found as
outlined in ¢heir applicadle operating and main-
tenance manuals and ITEM 9: PART Il - VI. Leak
testing of sealed sources listed in ITEM 5 will be
sccomplished at intervals mot to exceed six months,

Preparation of Test Apparatus for Wipe Sample Analysis:

a. Decay Correction of 137Cs Check Source:

(1) The radioactive decay equation is used fog,
calculating the present activity of the Cs
check source to

«0,693t
determine efficiency (A = Age T 1/2 ).

(2) The decay equation is used since the decay
table uses t values in whole or half years.

(3) See Data Sheet 3.

Preparation of the CDV-700M (modified with an end-
window GM tube):

(1) The CDV-700M 1s used to scan ih2 wipes for
gross contamination before they are taken into
the counting area.

(2) Dgsermine the efficiency of COV-700M using the
Cs check source.




NOTE :

¢. Preparation of the Ludlum 2200 Scaler/Ratemeter:

(1) Determine the work voltage (see Data Sheet 4),
Plot cpm versus voltage on graph paper,

(2) Determine the counting system efficiency (see
Data Sheet 5).

(3) Determine the statistical counting sensitivity
at 99.9% confidence .evel (see Data Sheet 6).

d. Preparation of Leak Test Data:

(1) F111 in Data Sheet 7 using information from
Data Sheets 3-6.

(2) Count wipe samples,
A11 Data Sheets 3-7 have been compiled and formatted into

the IBM [ { computer. (See atte:hed Laboratory Counting
Statistics.)
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LABORATORY COUNTING STATISTICS

REFERENCE SOLRCE CALIBRATION

REFERENCE SOURCE: CS137 DATE: AUGUST 16, 1988
SERIAL WO : CD-55

ORIG. ACTV, DATE: OCTOBER 20, 1966 NAME: R, SAKUMA

REF. SOURCE CAL. DATE: AUGUST 16, 1988

HMONTH RO, 8

CUR, YR: 1988
TIME DIFFERENCE IN YEARS: 21,83
ORIGINAL ACTIVITY (DPH): 32640.00

DPM AS OF REF. SOURCE CAL. DATE:  19711,23

AR ARG O AN R R SRR A AR AN AT A IR YR CR SR O R A R AT TSR RN O T AR A O RTET T RO N
COUNTER SYSTEW EFFICIENCY

INSTRUMENTATION: LUDLUM SCALER

SERIAL RO: 9737
OPERATING YOLTAGE: 205

100 MINUTE 100 MINUTE CD-55 BACKGROUND WET COUNT
COUNT(CD-55) COUNT (BXGD) CPH CPM CPH

496083 1623 4961 16,23 4945

EFFICIENCY (3) = 25.1
EFF. FACTOR = 4.0
SENSITIVITY = 9.9 (pico-CURIES)

FARETECR AT AR R EA R TR AR RN AT ARR AR FRERARNIR AR TR TR ED R AR RO ReR R R dr e

LEAK TEST DATA

RAM ID NO: 1003 SCURCE: COBALT 60
CDV TYPE: 784 TIME DIFF, IN YRS:
SERIAL NO: 314 CUR. ACT. (MCI):
LOCATION: KAUAI
TOTAL GROSS NET
WIPE WIPE COURT COUNT COUNT PICO-
WO. TESTED (5 MIN) cPM CPM CURIES

OUTER 75 15.00 0.00 0.00
CAP 1 SN BOO509 81 16.20 0.00 0.00
CAP 2 SN B00507 87 17.40 1.17 2.10
CAP 3 SW B00S04 15.40 0.00 0.00
CAP 4 SN BN0O506 46,00 0.00 0.00
CAP § SH E72508 15.40 0.00 . 0.00
CAP 6 SN BO0505 14,80 0.00 5 0.00

INMNER 16.00 0.00 . 0.00

CONAG EWAN -
. - kS - . -
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DATA SHEET 1

INSTRUMENT CAL IBRATION DATA

COY-790 Calibration Unit, Hodel 1

Cesfum 137, 16 mCi
Encapsulation Date: March 1977

Date of Calibration:

Current Activity:

) (2)

Attenvator Range Selector
Combinations Switch Setting

None X-100

Issued Yo:

Address:

Phone Ho:

(3) (4)

Meter Reading
\mR/hr) TRUE mR/hr

§1 X-100

g2 X-100

§3

#3

#3 + ¢l

#3 + g2

g3 ¢+ 42 + #1

Instrument Type:

Hodel HMumber:

Serial Mumber:

Date of Last Calibration:

Calibrated by:

Date:




DATA SHEET 2
INSTRUMENT CAL IBRATION DATA

COV-794 Calibration Unit, Model 2

Cesfum 137, 130 curies Issued To:
Encapsulation Date: September 1982 Address:
Date of Calibration:
Current Activity: Phone No:
R/hr Meter Reading §R4hr2
Range Apylied Before Cel. er tal.
X=100
X-10
X-1
X-0.1
Instrument Type: Date of Last Calibration: _
Model Numbher: Calibrated by:
Serial Number: Date:
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DATA SHEET 3

REGION: DATE:
STATE: NAME :

Decay of Cs-137 Check Source

Check source serial number:

Date of calibration:

Beta activity at calibration: dpm

Date of calculation:

Difference in time between original
calibration date and present date
(Time t)

'0- 693t
Decay equation (A = Aoe T1/7):

Activity at calibration (dpm) x decay factor = present activity (dpm)
( dpm) x ( ) » dpm
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DATA SHEET 4

REGION: DATE:
STATE: NAME :

Working Voltage

Check source serial number: CD-

Instrumentation: Name:

Serial Number:

High Voltage Control Knob Counts Count/10 minutes - CPM
850
860
870
880
890
900
910
920
930
940
950

Plot: High voltage (X-axis) vs. cpm (Y-axis) on linear graph paper and
a copy.

From the graph, the WORKING VOLTAGE = g
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DATA SHEET §

REGION: DATE:
STATE: NAME :

COUNTER SYSTEM EFFICIENCY

Check Source: Serial Number:
Instrumentation: 9 Serial Number:

Operating Voltage:

100 minute count of Check Source = /100 = cpm
100 minute count of background = /100 = cpm

Gross C~unts ( cpm) - Background ( cpm) = Net Counts cpm

Efficiency = Net counts = ( cpm)
eck source present activity ( dpm)

Efficiency =

Eff Factor =

1
Efficiency { )

10-15



DATA SHEET 6

REGION: DATE:
STATE: NAME :

STATISTICAL COUNTING SENSITIVITY

Check Source: Serial Mumber:

Instrumentation: Serial Number:

Operating Voltage:

Background: cpm

Sampie Counting Time: § minutes

Sensitivity = 3 x ( Background cpm + background cpm) x (eff factor)
o0 % S

.

= 3 x ( cpm + cpm) x (
00 13

3 x( ) x (

3x(
3x(

Sensitivity = picoCuries




DATA SHEET 7

RAM 1D ¢

Cov- MODEL NO.

SCALER TYPE
SERIAL NO,

OPERATING VOLTAGE: BACKGROUND:

COUNTING TIME: 5 MINUTES EFFICIENCY:

SENSITIVITY:

TOTAL COUNT GROSS NET

(5 MIN) com cPM

SERIAL NO.

(EFF, FACTOR)
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