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ITEMS 1 - 7

LICENSE APPLICATION - Fom 313 SUPPLEMENTARY INFORMATION

Item la The Ohmart Corporation
4241 Allendorf Drive
Cincinnati, Ohio 45209

Item lb In addition to the address in Item la, to be used for demonstration
and testing purposes anywhere else where the USNRC has jurisdiction,

j including reciprocal Agreement States.

Item 2 To be used in manufacturing department for construction of devices
for sale, by Research and Development department for testing in'

i plant and at other locations within USNRC jurisdiction and by sales
~ department for demonstration of devices and measurement. This in-

cludes Agreement States.

| Item 3 Amendment in entirety to License #34-00639-01 and change expiration*

- date to 6-30-82.

: Item 4 Byproduct Material will be used by, or under the supervision of
individual designated by the Ohmart Isotopes Consnittee, George A.-

Kelly, Radiation Safety Officer, Chairman.
i
'

Item 5 George A. Kelly - Radiation Safety Officer
; Andrew J. Livingston - Associate R.S.O.

.

!

l
!
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ITEM 6 -+

6A 68

Byproduct Material Chemical and/or Maximum Activity
Physical Fonn at Any One Time

;

A Cesium 137 A Sealed Sources A 300 Curies 1 T;'

B Strontium 90 B 8 100 Curies" "
.

C Cobalt 60 C C 50 Curies >" "

D Krypton 85 D 0 50 Curies" "

E Promethium 147 E E 100 Curies" "

F Americium 241 F F 50 Curies" "

G Thallium 204 G G 1 Curies" "

H Cerium 144 H H 1 Curies" "

I Polonium 210 I I .010 Curies" "

J Carbon 14 J J .010 Curies" "

K Ruthenium 106 K K 1 Curies" "
4

" "
Rhodium 106

L Iron 55 L L 1 Curies" "

M Cadmium 109 M M 1 Curies" "

N Nickel 63 N N 1 Curies" "

,

ITEM 7;

Items A through N;

To be used in development, testing of new devices. Redistribution to
authorized recipients. Installation, testing and servicing of Ohmart,

;

gaging equipment.

<
.
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t ITEM 8
i

The following is an outline of experience and training of those who use ori

supervise the use of radioisotope in the Ohmart plant and in the field.

I. H. L. Cook, Jr. Vice President, Engineering'

4

,

| 8a Mound Laboratory Miamisburg, OH 1946 - 1950
Ohmart Corporation, Cincinnati, OH 1951 - present i

; 8b Mound Laboratory, Miamisburg, OH 1946 - 1950

|
Ohmart Corporation, Cincinnati, OH 1951 - present
Argonne National Laboratory 1950 - 1951'

,

! 8c Nuclear Radiation Physics, University of
Cincinnati - Formal Course 19504

Ohmart Corporation, Cincinnati, OH 1950 - present
;

! 8d Ohmart Corporation with exception of UC
course - on job informal 1950 - present

| II G. A. Kelly, Radiation Safety Officer

8a, 8d - National Lead of Ohio Fernold Plant 1954 - 1957
i

! 8a, 8b, 8d - Industrial Nucleonics, Columbus, OH 1957 - 1960
:

Ba, 8b, 8c, 8d - The Ohmart Corporation, Cincinnati,
! OH

~

1960 - present i

j All above informal or indoctrination on-job !

I training.
,

III. J. H. King, Manager Manufacturing
;

}
Ba, 8b, 8c, 8d, - 3 day Formal Class at Ohmart 1966 j

4

Personal study and on-job training 1966 - present
1

j IV R. Vayo, Assistant Field Service Manager
i

! 8a, 8b, 8c, 8d - N A S.Livermore, CA 1 week 1967

I Ohmart Corporation 3 day formal ,

V Andrew J. Livingston, Associate Radiation Safety
! Cfficer
!

Sa, 8b, 8c, 8d - U.S. Air Force Formal Course
1 6 weeks 1968 '

; Ohmert Corporation 3 day formal course 1973

) Ohmart Corporation 3 - 5 years on job 1973 - present
.

|
]

! VI E. Smith, Source Room Supervisor

i
l 8a, 8b Sc, 8d - Ohmart Corporation Class for
i Source Handlers
i 4 - 5 years experience >

,

I

, _ _ . _ _ , _ , .__ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _-



.
.

.

- _ _ _ _ _ _ _ _ _ _ _ _ _ _

.

. .< ,

Item 9

All those listed in Item 9 have had experience in loading and unloading sealed
sources and working with sealed sources in devices for the time periods listed
in Item 8 at the Ohmart plant. Ces 137 - 10 ci, Co 60 - 100 mC1, Kr 85 - 1.2 ci,
Sr 90 - I ci, Fc 55 - 1 ci, Am 241 - 2 ci Pu/Li neutron sources - 10 ci,
Am/8e neutron sources, 3 cf.

With the exception of Mr. King and Mr. Smith, all those listed in Item 8 have
considerable field experience in installing sealed sources and have conducted -

.

formal classes for Ohmart customers and representatives at the Ohmart plant.

Item 10

Radiation detection instruments are listed on the attached graph. Attached also
are fax copies of manufacturers data sheets describing the instruments.

Item 11
,

Radiation detection instruments are spot checked in, the range of use before use.
<

If found in error they are rechecked at two points in each range (up to 50 mr/hr
Gama) and recalibrated. If error cannot be corrected they are returned to the
manufacturer for repair and certified calibration. In case of any damage to
detectors they are returned to the manufacturer for rework and recertification of

Each meter receives a calibration check-(complete) every 6 months andaccuracy.
if there is any doubt, they are returned to'the manufacturer for this calibration.

Item 12

Film badges TLD ring badges, cosimeterr and whole~ body counts and bioassays are
provided as required as outlined in Item 14 supplement;

'

Item 13
-

.

Facilities and Equipment - A variety of handling alpment is naintained including
specially modified tongs and tweezers to maintain the maximum pfacticable distance
between the user (including _ hands and feet) and the unshicided w urce(s) with
the minimum permissible distance being 20' inches. Lead | sP,ielded, ' primary and
intermediate containers, plastic giovis'ind: eye shields are provided. Source

.

shipping containers are handled by lifA trus . .

See Exhibit SH-2 for outlir,e' of sealed source storage area. Onmart has facilities
for evaluation of wipe / test samples for leakace and makes this tenice 'evallable
to its customers as well as using it for' testlig for leakage of sources ;ised

,
'

by Ohmart. See Exhibit LT m,_
m, , , ,
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Item 10 .

Radiation Detection Instruments Including Dosimeters

Number Radiation Sensitivity Window .
Use

Make & Model # of Each Available Detected Range Thickngss Monitoring, SurveyingType of Instrument
mr/hr mg/cm4 Measuring

Jordan AGB -50-1 1 Gamma 0-50 mr/hr Approx 500 Survey of Cs 137 - CO 60
0-50 R/hr devices and shipments

Jordan AGB -500 2 Garum 0-500 mr/hr Approx 500 Survey of Cs 137 - C0 60
0-500 R/hr devices and shipments

Victoreen Model 2035 1 Gamma 0.1-100 mr/hr Approx 500 Radiation Surveys

Beta 0.1-100 R/hr CS 137 - CO 60
Radector III

- 0.1-1 KR/hr
.

Victoreen 440 2 Ganum)7 KEV 0-3 3 Survey of all low energy

Beta >100 KEV 0-10 sources and all beta
Alpha above 0-30 sources in devices -

4MEV 0-100
0-300

Victoreen Thyac III 2 Beta 0-0.2 mr/hr 30 General Field surveying

Gamma 0-2 mr/hrwith 489-9 probe 0-20 mr/hr
0-200 mr/hr _

Eberline 1 Fast 0-5 9" Cadmium Neutron Surveys

Model PNR-4 Neutron 0-50 Loaded Poly-
0-500 ethylene

Neutron Rem Meter 0-500 REM ball

Bendix 00simeters 3 Gamma 0-200 mrem 280 Monitoring
approx

019-200
CED 019-500 2 Gamma 0-500 mrem

cr> Victoreen Model 581
na 00simeter 4 Gamma 0-200 280 Monitoringco

Reactor Experiments Inc.
Digirate 11 Gamma 0-100. mr/hr Field Surveys

Beta

_ _ _ _

. _ _
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Item 14

Source Control and Radiation Protection Program

GENERAL

WithThe Ohmart Corporation receives and distributes sealed sources only.
few exceptions, among them Krypton 85 and Plutonium 238 gamma sources, all
sources are certified to meet the requirements for Special Fonn as outlined in'

10 CFR part 71 and the regulations of the U.S. Department of Tunsportation.
Furthermore all sources are certified by the manufacturer to treet the standards
for sealed sources in devices as prepared by the Americ6n National Standards
Institute (ANSI).

The only sources which Ohmart will accept other than the above are sources
returned for disposal which have been tested and found leak free before being

Some of these sources are quite old and may not meet theshipped to Ohmart.
If any source received for. disposal cannot be identified as meetingstandards.

the standards the source and its container or source holder are disposed of
without removing the source from the holder or inner container.

RECEIVING PROCEDURE ~

Source shipping containers are accepted at the receiving department from
carriers Monday through Friday, excluding holidays, between the hours of
8 AM and 5 PM. Containers are received on Saturday only by special arrangement
with the carrier.

the container is taken immediately to the source storage roomOn receipt
area, monitored for radiation level at the surface and at 3 feet from the

If the radiation level at the surface exceeds 200 mr per hoursurface.
and/or exceeds 10 mr per hour at 3 feet from the surface, the Regional Office

Theof Inspection and Enforcement is notified by telephone and mailgram. ,

container is then placed in the source room and tested for leakage, by
wipe testing the seams of the closed container and 100 square centimeters of

If more than 0.01 microcuries of removable contamination is foundthe surface.
the final delivery carrier is notified by telephone and the Regional OfficeIf theof Inspection and Enforcement is notified by telephone and mailgram.
test reveals an excess of .005 uci arrangements are made for safe disposal

If all tests are passed, the shipment is handled in normalof the shipment.
procedures.

All incoming shipments are treated as coming by common carrier, and, as in
excess of type A limits in accordance with 20.205. |

1

STORAGE OF SOURCES

Source shipping containers and storage containers and the contained sources are
controlled by the source room supervisor (s) from the time the sources reach
the source room area.

On receipt of a shipment of sources, a receiving form is prepared and together
with a copy of the packing list given to the source room supervisor who signs
the receiving form acknowledging receipt of the sources. One copy of the

,

h*
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! Item 14 continued

receiving form goes to Purchasing, one to Data Processing and one to the person
initiating the purchase requisition. A permanent Source Record card is prepared
for each source from the packing list and serves as a permanent record of each
time the source is removed from the source room, when leak tested and the purpose

| of the removal whether for testing purposes, to fill a customer order, or to
'return to the manufacturer.

All sources received in reusable containers which must be returned to the
; manufacturer are unloaded within 10 days into source room storage containers.
. Point sources are received resting on discs of snythetic sponge either directly

in holes in lead bricks or within plastic vials (uncapped) containing the'

sponges which are in the lead bricks. When being unloaded from the shipping
containers each source is leak tested as follows: The sources, not more than

| 10 at one time, are transferred to an intermediate container consisting of
' holes drilled in lead bricks. The plastic sponges on which the sources

have been resting in transit are then tested for removed contamination. If
'

less than 0.00125 microcuries of removed contamination is found, the sources
1

are considered leak free. If more than 0.00125 microcuries but less than 0.005 :

microcuries is found the source is returned to the manufacturer for cleaning
or repair and recertification of being leak free. Sources found to have more

,

| than 0.005 microcuries of removed contamination are reported to the Regional
Office of Inspection and Enforcement and arrangements made for safe disposal.
The results of the test are recorded on the Source Record Cards.

s

As sources are' determined by Ohmart to be leak free they are transferred to
source room storage containers until needed. The source serial number and
activity is verified at this time, and making any corrections that may be
necessary on the Source Record Cards.

i Sources in strip form are tested for leakage on receipt. Since the sources
are in the form of a seamless stainless steel tube only the welds at each end
are wiped and the sources are transferred directly to plastic tubes in a concrete
underground container with lead cover. Should evaluation of the wipes for'

leakage indicate the source may be leaking, or contamination in excess of 0.005
microcuries be found, arrangement for safe disposal is made and, if required,t

the Regional Office of Inspection and Enforcement notified as outlined under
point sources.

,

Some sources are recieved in non-returnable shipping containers and as such
are not removed from the shipping container until required for use. The
Source Record Cards for these sources are prepared on receipt but serial number,

,

activity and leak free condition are not verified until the sources are removedi

from the containers for use in devices.
.

' Sources are transferred to devices for use as follows: The Source Record Card
is marked with the type of device, the date the order number or project to which i,

'the source is assigned and the card initialed by the person receiving the source
for use. A cardboard tag is prepared containing the Isotope, activity, serial ,

number, adhesive location tag from the source room, and order number or project !4

to which the source is assigned. Loading of sources into devices is performedi

! in the designated source loading areas. The cardboard tag which is yellow and 4

| bears the. conventional radiation symbol is fastened to the device and remains i

i.
attached until the permanent stainless steel label is affixed, whereupon the
tag is removed and made part of the permanent record of the order or project.

-
,

;
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Item 14 continued

Each source when removed from storage for use is identified by the serial
number. If it has not been leak tested within the previous six months a wipe
test is performed to determine that it remains leak free. The intermediate
lead brick shields are used, as before, in leak testing outgoing sources.

Sources which are used for testing and comparison purposes are subject to
the same controls as those transferred to customers and are leak tested at
not greater than six months intervals.

Charts shcwing the location, serial number, model number, Isotope and activity ,

'

of each source in storage are maintained.

Devices are transferred only to specifically or generally licensed persons
.under the conditions of 10 CFR 30.41 and 32.82 except Ohmart does not use
the provision for oral certification contained in 30.41 (d) (d) since there
is no way to enforce written certification within ten days.

Records are kept and reports made in accordance with the regulations contained-

in parts 19, 20, 30, 31-36.

STORAGE FACILITIES

Strip sources may be stored either:

1. Vertically in plastic tubes in concrete underground containers with
lead lids or

2. Horizontally in lead shielded tubes with lead caps.

Point sources are stored in plastic vials in lead blocks on shelves in a lead
lined safe. This method of storage is planned to be replaced approximately
July,1977 by lead lined boxes with lead lids stored in racks and suitable for
movement by lift truck. The new method is expected to be more convenient and to
substantially reduce exposure of personnel associated with handling un-shielded
sources.

Special sources received in non-returnable containers are stored in the containers
on shelves against the outside walls of the source room. See exhibit SH-2 for
drawing of source room area.

SECURITY

The source room door is kept locked at all times except when sources are being
moved in or out and the key remains in the possession of the Source Room j

Supervisor. A red light placed at the aisle nearest the source room door flashes
continuously whenever the source room door is open. This alerts employees that
unshielded sources may be present and that the door is open. The supervisor
will only permit those who are appropriately trained to perform work in the source
room and any transfer of sources in or out is the responsibility of that
supervisor.

87632
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Item 14 continued

The source room, 9' 5" x 18' 10" inside dimension, is of essentially fireproof
construction - constructed of concrete block eight inches thick and lined with
another wall of unmortared solid concrete block twelve inches thick. The source
room is entirely outside the main building sharing one wall twelve inches thick.
The walls exterior to the main building are further protected by chain link
fence. The entire plant is further protected by automatic sprinkler alarms in
case of fire and by intrusion alarms which usually bring police and/or firemen
within five minutes. The intrusion alarms are in service whenever plant
personnel are not in control such as at night and on weekends. Two city of

f Cincinnati fire stations are located about one half mile away. All entrances
to the factory area are marked with " Restricted Area" signs prohibiting
deviation from marked aisles unless escorted. Visitors are conducted at all
times. The aisles are checked monthly by the Radiation Safety Officer to assure

,

that the radiation levels in the aisles are below 0.8 mr/hr.!

A monthly inspection is also made of the unrestricted area outside the building
to assure that radiation levels 18 inches from any outside wall do not exceed
0.5 mr/hr.

CONTAMINATION CONTROL

Since Ohmart uses only sealed sources, contamination is unlikely. However,
contamination from leaking sources is a possibility, however remote. Therefore,
incoming sources are leak tested in the source room area only, and, if found
leaking, arrangements are made for safe disposal. All wipe test samples,;

whether from Ohmart internal tests, or from customers, are taken to the evaluation
area imediately and checked for removed contamination. Transport is in vials
from customers and envelopes for wipes taken within the plant. The sample is
transferred directly from container to planchet, evaluated for leakage and
sample and container placed in a plastic bag for disposal as radioactive material:

!

although no activity may have been indicated. In case a sample shows removablei

contamination the sample, planchet and plastic coated paper table cover used
are all placed in the plastic bag for disposal.

Contamination from ruptured sources is extremely rare. However, employees
are trained carefully not to spread contamination and if contamination is
suspected to call for help immediately and if the radiation level is unacceptable
to remove affected clothing and standby for assistance and to keep others away
until help arrives. See exhibit SH-1A for training outline.

.

PERSONNEL MONITORING

All employees who regularly visit the manufacturing area in the perfonnance of
their duties are provided with personnel monitoring devices. This includes,
in addition to those who regularly work in the factory area, sales, engineering
and field service employees.

! Film badges, themoluminescent dosimeter ring badges and direct reading pocket
.

dosimeters are provided as required. Film and ring badges are obtained from
! R. S. Landauer Division of Technical Operations, Inc. Pocket dosimeters are

obtained from Bendix Corporation and Victoreen Instrument Company.

!

!

.. .. o
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Personnel who are only casually exposed to radiation and those who work only
with sources in devices emitting gama or beta radiation are issued Landauer
Type G badges to be worn on shirt pocket or belt. These badges are exchanged
monthly.

Personnel who must work with neutron emitting sources, also, are issued
Landauer Type P badges which are sensitive to gama, beta and fast neutron
radiation. These badges are exchanged every two weeks.

Those trained persons who handle unshielded sources are required to wear the
Type P body badge and in addition when handling unshielded sources must wear

; Type P wrist badges, Thermoluminescent dosimeter (TLD) ring badges and pocket
dosimeters. The body badges are exchanged bi-weekly and the wrist and TLD badges
weekly. The pocket dosimeter readings are observed periodically during use
to avoid complete discharge of the dosimeter. Should the reading be past
75% of scale the reading is logged and the dosimeter recharged or exchanged for
a charged dosimeter. All dosimeter readings are kept in a continuously
totalled log for each individual on a quarterly basis, maintained by the
Source room supervisor and used as an aid in reducing exposure. Dosimeter
accuracy is measured by placing in a measured 50 mr/hr field for two hours
and observing the reading. Dosimeters with an error of more than -15% are
retested and if still in error are replaced.

In addition to the above, although Ohmart handles only sealed sources, all
personnel who routinely work with unshielded sources are required to receive
an annual whole body count at the Radioisotopes Laboratory of the University of
Cincinnati. Other employees may. elect to have the count made. The Company does
not limit this to source handlers only.

Exposure reports are received and reviewed by the Radiation Safety Officer, the
Plant Manufacturing Manager and the Vice President, Manufacturing. Reports
requiring no action are filed by calendar date. Dosages exceeding 25% of the
allowable quarterly maximum are subject to review to determine how that does
rate might be reduced in the future. Dosages in excess of the quarterly
maximum for the part affected are reported in writing to the Regional Office
of Inspection and Enforcement and to the employee, involved. The source room
supervisor's log is inspected and by consultation with the employee and his
supervisor an attempt is made to determine if a breakdown in procedures has
caused the overexposure and, if standard procedures appear to be at fault,
these procedures are adjusted or changed to preclude recurrence.

Ohmart is consnitted to the principle that exposure to radiation should be as
low as reasonably achievable and continues implementing programs with this
goal.

Item 15 - WASTE DISPOSAL
i
'

Waste in the form of old sealed point sources, sources that cannot be identified
and point sources which have outlived their useful life to Ohmart, or returned
by customers, and not reusable, are packaged in containers and shipped to the
disposal area at Moorehead (Maxi Flats) Kentucky to Nuclear Engineering Company
for burial. Activities of Am 241 are disposed of to Nuclear Engineering in

P
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Item 15 continued

Washington as.they will not accept it in Kentucky. Other authorized disposal
agencies may be used.

Strip sources are returned to the manufacturer for disposal since disposal
containers used will not accommodate sources as much as five feet long and
manufacturer's returnable shipping containers can be used in returning the sources
to them for disposal.

An average of approximately 30 curies per year are disposed of in this manner
with the major isotope being cesium 137. Minor activities of other isotopes
such as Co 60, Sr 90, Kr 85 and other isotopes covered by our possession
license as listed in item 6a make up the balance.

,

'
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SUPPLEMENTARY EXHIBITS

LT Ohmart Leak Test Service

L-L10 Source Loading Procedures

SH-1 Training of Source Handling Employees

SH-1A Ohmart Training Program for Persons Who Handle Sealed Soruces

SH-2 Drawing of Source Room Area

FS-1 Field Service Department Training

FS-2 Installation and Training Procedures for Installation of
Ohmart Devices by Field Service Personnel

FS-3 Field Service Monitoring Equipment

Density Gage Safety Instructions Example
-

87632
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EXHIBIT LT

OHMART LEAK TEST SERVICE

The Ohmart Model LT leak test service is made available to all who desire to
use it.

The Ohmart Model LT Wipe test kit consists of a cotton swab "Q-Tip" in a
capped plastic vial supplied in a mailing canister with return label and

, '

report form.

On return the wipes are evaluated for leakage in a Nuclear Measurement Corp.
Model US-1 detector and DS-1B scalar.

Standard sources are used in calibrating the detector and we are in the
process of obtaining from New England Nuclear Corp. new standards which are
traceable to U. S. Bureau of Standards sources.

Results of the leak test if found leak free are returned to the customer by
mail. In case removable contamination is found less than 0.005 mci but signi-,

ficantly above background a new kit is sent for a rewipe. If contamination is;

evident on the second wipe although less than 0.005 mei the customer is advised
to dispose of the source although it technically may not be leaking.

If greater than 0.005 mei of removable contamination is measured the customer
is advised by telephone and mailgram to remove the source or device from
service and notify the proper Agreement State agency or the Regional Office of
Inspection and Enforcement USNRC as appropriate.

|
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EXHIBIT L

SOURCE HANDLING PREPARATIONS

1) Both Supervisor and Source Handler have ring and wrist badges on proper
hand and wrist, and are wearing their film badge and dosimeter.

2) All parts of source holder to be loaded have been checked to insure
parts will fit together properly.

3) Source handling procedure for the job to be done has been read by both
supervisor and source handler.

4) Area around source storage and where work is to be done must be clear
with plenty of room to work.

5) Source to be loaded is located from source storage records. Refer to
procedures.

.
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EXHIBIT L-1

Shipping Container Unloading and Transfer of Sources to Storage

1) Prepare envelopes for wipe test; load plastic tubes in intermediate
lead storage block.

2) Unbolt lid of vendors container. -

3) Remove lid of vendors container using a boom crane.

4) Using 4 foot tool and vendor location chart, remove source capsule
from vendors container and place in plastic tube in intermediate
lead storage block.

5) Using 4 fout tool remove source wipe from hole that contained the
source just removed, and put in envelope.

6) When a maximum of 10 sources are in the intermediate lead storage
block, put lid back on vendors container, lock source room door and*

take wipes to reading area.
!

.

7) Read wipes. If any are in doubt notify supervisor.

8) If all wipes are acceptable return to source room, open safe and
insert each source holding tube in appropriate hole in safe using
4 foot tool.

9) Repeat steps 3 through 8 until vendors container is empty.
*

i'
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EXHIBIT L-2

Source Capsule Loading Procedure Model SR-1 & SR-2

1) Mount rotor and handle assy. to SR-1.

2) Make sure source bushing and spacer fit properly in source tube, and
ream source bushing to 0.505. .

3) With rotor in position 1, insert shakeproof washer, lead, and source
bushing in source tube.

4) Remove source from safe with 4 foot tool, dump out of plastic tube in 4

pan. Check serial number and from source record card determine that
the source has been wiped within the previous 6 months. If not perform
wipe test and evaluation before proceding further.

5) Drop in retaining washer and spacer.

6) Using angled tru-arc pliers, insert tru-arc ring in groove, pushing
down on spacer. Double check that tru-arc ring is seated properly in
groove by pushing down with angled pliers.

7) Turn source holder to closed position.

.

i

1
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EXHIBIT'L-3

Source Capsule Loading Procedure
Rotary Type Source Holders (SHRM-PA, SHRM series, SHRD series)

1) Turn source holder to closed position. -

2) Drop in bottom piece of lead and tamp down.

*a) Drop in source bushing.

3) Remove source from safe with 4 foot tool, dump out of plastic tube in pan.
Check serial number and from source record card determine that the source
has been wiped within the previous 6 months. If not, perform wipe test
and evaluation before proceding further. Pick up source and drop in
source tube, hot end down.

*a) Locate source in bushing with 4 foot rod, check source position with
Insp. mirror.

4) Drop in top piece of lead and tamp down.

5) Install lid.

These steps used only when source bushing is used, check ass .*

87632
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EXHIBIT.L-4

Source Capsule Loading Procedure
Models SHLG-1,2,3

1) Collect all parts.

2) Insert bottom lead piece in stainless steel source tube.

3) Insert aluminum slug on top of lead in stainless steel source tube.

4) Insert leaf clamp in source tube and push down on top of aluminum slug,
fingers up.

5) Insert source tube in source holder leaving pin holes just exposed.
Clamp vise grip.

6) Remove source from safe, dump out of plastic source tube in pan. Check
serial number and from source record card determine that the source has
been wiped within the previous 6 months. If not, perform wipe test and
evaluation before proceding further. Pick source up and insert in source
tube hot,end down. All work done using 4 foot tool.

7) Insert top lead piece.

8) Insert spring.

9) Insert top stainless steel shaft with sealer on end and pin.

10) Install detent block with sealer on bottom and place pin punch in remain-
ing hole to prevent dropping.

11) Remove vise grip and secure detent block.

'

.
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EXHIBIT L-5

PROCEDURE FOR LOADING BETA SOURCE HOLDERS

1. Be certain all parts fit together properly. ,

Turn source block assembly upside down in source holder housing.2.

Locate source on storage charts, take source out of storage with3.
12" tongs and load into blocks hot side down. With 12" screwSlipholding screw driver fasten source to block with 2 screws.
lead block back of source and install steel mounting plate onto
source block assenbly.

Turn assembly over using mounting plate and Ledex Solenoid and4.
mount in housing using tweezer to install lock washers and nuts

Use extremeon the bolts and a long handle nut driver to tighten.
care to avoid being over the shutter or being in contact with the'

shutter surface. Know where the radiation field is! Check with
survey meterl

Install steel colli-
5. Install filier piece in place with tweezers.Use care to avoid collimatingmating plate, align and tighten.

hole.

6. Install top plate. ,

.

-
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EXHIBIT L-6

LOADING SOURCE IN E.S. GAGE
,

.

Have all the proper tools available before starting. This includes electrometer
and power supply so you can check amp output.

Make sure that the source tube will accept source before putting source in.
Then proceed to load source by removing it from storage with 4 foot tool and
sticking it into source tube which should already be sticking in gage frame.
You should then shove source all the way into tube with a rod approximately,

4 foot long. Then insert " 0.D. lead rod about 12" long into tube up against
the source. You should then measure the radiation field right up against source
tube. If field is 40 mr/hr or less, then you should ease source tube out of gage
until your electrometer reads the amperes you want. While doing this make sure
h" 0 D. rod is firmly against source. When you finally get the amperes you want

| then check radiation field coming from large leg. This field should be less than'
90 mr/hr and hopefully a lot less.

.

When achieving both these goals we should then mark source tube at flange with
a scribe. Aft 1r doing this we should remove lead rod and then remove source
tube with a 4 loot tool and dump source into a safe staging area. We then cut
tube to size and affix flange permanently. Again we should make sure source will
fit back into source tube before actually loading it. We then cut lead rod to
proper size whict is 1%" less than inside length of source tube. Put source tube
back into gage arJ mount permanently. Load source back into gage by using all
procedures as me.itioned previously, with the exception of the lead being shorter.
Then again check radiation field before inserting spring and mounting back plate.'

You should then check to see if you have desired output from detector and proper
radiation field from long leg.

,

!
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EXHIBIT L-7

LOADING STRIP SOURCES

1. Make sure you have all your tools for loading strip sources.
i

2.
Source holder is to be in closed position w/ source tag attached and
bottom lead in place and leaf clamp approximately 3 to 4" inside hole.

3.
Locate source needed and load into source holder by following steps:
A. Screw threaded 4 foot handling rod into end of strip source.

Keep hands at end of 4 foot handling rod when doing this.
B. Pull source up until you expose approximately 2" of it. At

this point we should read the serial number.

C. We should then grab the 2" of exposed source with another tool
and hold on until first man unscrews his 4 foot threaded rod andleaves the room.

D. We then raise source up out of hole and then grab with another
tool approximately 4 foot long and insert source into holder.

E. We then put on cap and screws to hold it down.

NOTE:
WHEN LOADING BELT SCALE SOURCE HOLDER THERE IS A SECOND LEAF CLAMP

RIITCH GOES ON TOP OF SOURCE WHICH SHOULD BE PUT ON BY MEANS OF INSERTINGIT THROUGH A TUBE.

!
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1. Have drawing of source holder and review assembly.,

2. Make certain all parts fit properly (rods pinned, lead, etc.)
'

3. Locate and position special SHLM source loading fixture.
! 4. Put bottom lead in bottom source tube check for proper depth.

5. Locate bottom source tube in fixture.

6. Locate source on storage charts.
I 7. Using 4 foot tool remove source from storage, dump out of plastic tube

in pan, read serial, load source into source tube. Install oversized
; piece of lead. Holding far end of long source rod insert in source

tube, aligning holes of both rod and tube by tapping rod down on the
lead.

!

8. Lift SHLM body, with CBG fitting removed, over and slide down over the i

! rod and sit on top of fixture. Pull rod up until source is up in the )
| body of the SHLM. Install CBG fitting. Install top handle.

-
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EXHIBIT L-9

REMOVING SOURCE FROM SR-1 AND SR-2

1. Make sure source is clean by taking a wipe test.
.

2. Remove tru-arc by using bent pliers.

3. Remove spacer tube by means of a tool approximately 2 foot long bent
at 900 which we insert inside of spacer tube, press against inner
walls and remove.

4. We should then tilt source holder over far enough to dump washer and
source into flanged container.

5. Serial number should then be read and source should be picked up with
approximately a 4 foot tool and put into storage.

.

.

I

|
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EXHIBIT L-10

UNLOADING HM-8

1. a) Plastic gloves, read source tag for serial number.
,

b) Keep lead shield on while unbolting FP bracket.

2. Remove FP bracket, put shield back over source, remove ring, turn
rotor to ON position using extreme caution and 4 foot tool with
Q-Tip wipe source, turn rotor OFF, put shield back in place, read
wipe.

3. Remove rotor, remove tru arc, dump holder source to floor, pick
source up with 4 foot tool put on roller read serial number, put
in storage,

i

i

.

|

|
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EXHIBIT SH-1.

'

J,

TRAINING OF SOURCE HANDLING EMPLOYEES

In accordance with 10CFR 19.12, employees are trained and instructed in the
safe handling of radioactive materials. The training program is outlined in
Exhibit I.

To assure that present personnel understand the principles and procedures of
the safe handling of sealed sources, they have been subjected to a verbal
examination by P. E. Sieck, Vice President Manufacturing and H. L. Cook,
Vice President Engineering.

Actual observation of the procedure and performance of the procedure, as shown
in the Training Program outline, will be controlled by the source room supervisor.

New employees are not allowed to handle sealed sources until they have completed
the Training Program outlined in Exhibit SH-1A and been subjected to a verbal
examination.

Records are mainted concerning the Training Program for both present and new
employees. These records show: the name of the person trained; the instructors;
dates of training; names of examiners. These procedures are audited quarterly
by P. E. Sieck, Vice President Manufacturing to assure that the procedures
established are being followed. Records are kept for this auditing procedure
showing satisfactory operation and problems that may occur.

As the final measure of proper proceudres, all personnel handling sealed sources
are required to use a ring TLD monitor, a wrist film badge, a body film badge
and a direct reading ion chamber dosimeter worn in the breast pocket. Ring
TLD's and wrist film badges are read weekly. Body film badges are read every
two weeks. Body ion chamber dosimeters are read after the completion of each
set of loadings. Records are kept of the number of sources handled and the
activity of each source. All records are monitored by P. E. Sieck, Vice
President Manufacturing.

Source handling proceudres, as detailed in Section V of the Training Program
are posted on a special bulletin board located in the source handling area.

To reduce the dose to a value as low as reasonably achievable, we plan to desi;n
and build a handling facility where direct exposure to the unshielded source
will not occur.

As now envisioned, this facility will consist of a work area shielded by at least
one inch of lead. The work area will be equipped with an overhead slanted mirror.

Manipulation of the source will be accomplished with elongated tools shaped to
fit the configuration of the shielded work area. Source storage containers will
be re-designed and the source storage area will be revised to handle the new
storage containers.
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Exhibit SH-1-
-

-Page 2-

The source handling facility will be designed to receive the shipping container,
the storage container and source holders to be loaded.

By use of this facility, it is estimated that the dose will average less than
200 mrem per calendar quarter to the hands and less than 75 mrem per calendar
quarter to the whole body. Details of this facility will be supplied as soon
as completed. Target date is July 15, 1977.

I
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Page 1

OHMART TRAINING PROGRAM

FOR PERSONS WHO HANDLE SEALED SOURCES

I. Theory of Nuclear Radiation

1. What it is

a. Particles - alpha, beta, neutron
b. Electromagnetic

2. Where it comes from

i a Background
1) Solar

11) Residual - earth, building materials
b. Byproduct Materials ,

c. Irradiated Materials
d. Neutron Reaction

II. Potential Hazards

1. Ingestion

a. Hazard
b. Use of Sealed Sources

2. Radiation Field Exposure I

a. Hazard
b Reduce Exposure By
i Minimum exposure time

11 Maximum distance between source and body ,
,

iii Use of maximum practical shielding

III. Measurement of Radiation

1. Wipe Test

a. How Perform
b. , How Measure

2. Radiation Field Measurement

a Dosimeters
i Theory

11 Use
111 Calibration

,

b film Badgas
i Theory

11 Use
,

111 , read by Vendor
.

j l
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EXHIBIT SH-1Al. . .

[

OHMART TRAINING PROGRAM Page 2

| c Survey Meters
i How to measure Beta,

11 How to measure Gamma
; 111 How to measure Neutrons

iv Calibration'

IV. Safety Regulations

1. Wipe Test for External Contamination

a. Legal Requirement
b. Ohmart Standard

2. Exposure

| a. Whole. Body Dose
b. Extremities Dose
c. Skin Dose

| d. Dose as low as reasonably achievable

3. Transport Regulations
I

a. Label Classification

V. Ohmart Procedures

1. Shipping container unloading and transfer sources to storage,

a Discussion
i Wipe Test

11 Dosimeters
111 Badges - whole body and wrist and ring

b. Observation
c. Perform While Supervised.

2. Source Holder Loading

a Discussion
i Assembly Drawings

11 Dosimeters
111 Badges - whole body and wrist and ring

b. Observation
c. Perform While Supervised,

3. Wipe Test

a. Discussion of Written Procedures
11;l Incoming Sources1

1 Completed Gages

111|,lShippin
Stored bContaineriv | urces(6 months)

.
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y EXHIBIT SH-1A
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,

OHMART TRAINING PROGRAM
Page 3

b Counting Equipment
i How Handle Wipes

11 Counter Theory
lii Calibration

4. Radiation Survey

a. Source Holders
1) NRC Standards (Customer standards)

ii) Demonstration
iii) Perform While Supervised

b Complete Gages
i NRC Standards

11 Demonstration
111 Perform While Supervised

c Shipping Container
ii Transport Standards

11 Demonstration
I 111 Perform While Supervised,

' d. Aisle-ways and outside of building
i) Requirements

VI. Emergency Procedures

1. Leaking or Contaminated Source Capsule

a. Do not spread contamination
b. Call for help from supervisor, VP Manufacturing and Radiation

Safety Officer

2. Failure of any source handling procedure which causes excessive
radiation field

a. Get out of area''

b. Barricade area
c. Call for help from supervisor, and Radiation Safety Officer

i-

,

.
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EXHIBIT FS-1
Page 1

FIELD SERVICE DEPARTMENT

I. TRAINING

All Field Service Personnel are required to attend the Ohmart factoryA.
school of Radiation Safety.

Included are source and source holder identification and handling.1.

Proper Radiation survey instruction and leak test perfomance2.
instruction.

3. Dosage calculations.

Requirements for shipment of radioactive material.4.
19, 20, 30 and 31.

5. tuirements identified by Title 10CFR Parts

Nuclear physics relative to Ohmart's equipment - types of radiation6. REM, RAD, RBE, Half-Life, dose limits relative to injury in per-
spective with normal limits around Ohmart's equipment, hazards of
internal and external natures.

No Field Service Person may go into the field alone to do any job with-
out first accompanying a qualified Field Service Person on no less thanB.

three (3) training tr,ps.-

II. PROCEDURES FOR CHANGING SOURCES IN THE FIELD

A. Sources in Source Wells

Complete job preparation by the service man before dispatch will1.
include:

All drawings pertinent to the specific customer's applicationa)
will be reviewed.

b) Appropriate source handling equipment will be obtained,

c) Appropriate monitoring equipment will be obtained.

Aminimumoffour(4)dosimeterswillbeobtained-two(2)d) forservicemanplustwo(2)foranassistantwhomaybe
assigned by the customer.

e) Ring badges and wrist badges to be obtained also.

Adosimeterchargerwillbeobtainedforusewith(d)above.f)
87632
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,s
'2p Gn-sightpreparation to include:

~-,

,

'

x ..s

a) N$peplayout of tools and eouipmen't for ready access during
' w.physical change out.

m

b) ProprN!!ccation on sources to be fr, stalled for speed end ease
4

'

i M. of cl.aage out.s ,

c) proper receptacle precent for removal of old sources. <
4

)

d) Proper instructius give9 to person assisting (if any)
piecsded by brfef radiation ~ safety lecture.

,
N ,

s t ~

e) Dry (practicei Mn to be perfoitned to insure proper placemen't ~
'

I'

of a, b, and c soove to insure a minimum of exposure tim,e.. t

;, s

f) Changa over to be performed methodically using smooth, steady
;n.ovsnents,according to plan established under (e) above.

,

. \ r '
"

Sources ja source Hol:jers { '.' -

B.
> ,

4 ( 1

1. TN polidy of changing 'sourc'es in source holders in the field is 5
'not t? do it. s

s. s
x3

a}- This is s very hazardous operation f.c. attempt in a customer's
plant under less than| ideal conditions.,

-

t

b) .The recommended procedure is to scpervise proper packaging of
y the source holder intact for return to the factory.

'

c) In cases'ot(emergencies involving-a fire wifere the source
, holder's shielding may have been melted out or the source l

J(i holder itself is physically damaged, proper shiefding materia. * will r#3btained toidecrease field intensity to a suitable
leve1~ for return to'the factory for disposal or repair.,

e

d) In al['chses of emergencies,' a Held Service Man will be
dispatched'with proper monitoring eqJipment, tools necessary
if applicable. sand dosimetry of proper configurations (ring ,

-

badges,etc.).

C. -Special Lav 1 Systen,s, e.g. MDDG, f/SL [
'

1. Basic preparations to be made will be as outlined under sobrces in'' ^
' source wells.

~ Appropriate on-sight inspectior.t and dry runs are definitely.a must
s

2.
,in all operation: of this type. s

'

3. Unnecessary perse,anel at jobsite will be cdyised to keep safe
distances - in this and all previous cases.< '

_

\
,

s- ,

I,~i ' i

*
q

s. s ,

\ '
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INSTALLATION AND TRAINING PROCEDURES )

l

INSTALLATION AND TRAINING PROCEDURES FOR INSTALLATION OF OHMART DEVICES BY
OHMART FIELD SERVICE REPRESENTATIVES.

I. GENERAL
-

Ohmart maintains a force of trained Field Service Personnel qualified to
install, maintain, and instruct customer personnel in the safe use and
operation of devices containing radioactive material. These personnel
are required to do extensive study in the realm of Radiological Safety,
attend two day formal classes in Safety and the Regulations of the USNRC
and pass an examination in the subjects covered. These subjects are:

A. Principles and Practices of Radiation Protection.
B. Monitoring Techniques and Instruments. .

C. Radioactivity Measurement.
D. Basic Mathematics and Calculations.
E. Biological Effects of Radiation.
F. Waste Disposal and Emergency Procedures.
G. Regulations of USNRC.
H. License Interpretation.

New personnel are, also, trained by experienced personnel on actual jobs
in the field before being allowed to do service alone.

II. DEVICE INSTALLATION PROCEDURE

A. Inspection of device for shipping damage.

B. Check source holder to assure that it is in the 0FF position. Use
survey meter to verify.

1. Demonstrate ON and 0FF positions to personnel and explain
indicators.

2. Explain construction of source holder and any precaution
necessary in handling, or working with it.

3. Check caution label content and explain meaning of entries.

4. Check wipe test certificate (must be present). If date is more
than 6 months prior make new wipe test. Point out required
wipe test interval from license or label on gage.

5. If source holder is to be mounted on a vessel which personnel can
enter, a " lockout" procedure must be prepared so that the source
holder is in 0FF position whenever personnel enter the vessel. This
procedure must be in writing and must be followed for personnel
protection.

- . - . -- - -- - - - . .. . . . .. .-
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6. Install device on pipe.or vessel with source holder in OFF
POSITION.

7. Make radiation survey with the level of material in the pipe or
vessel below the primary radiation beam and with the source holder
in the ON position. Make a similar survey with the source in the
OFF position. Use standard survey forms where applicable, other- .

wise make sketch of installation. When making survey be sure to
search for highest radiation levels and " hot spots". Explain and
demonstrate procedure to personnel.

I

8. Evaluate occupancy and discuss means of reducing the amount of time
personnel may be exposed to radiation. Post " Caution Radiation
Area" signs wherever radiation level exceeds 5 mr/hr at 12 inches !

from the surface of the device. No 100 mr/hr field should exist i

external to a vessel or 2 inches from the surface of a device.
Shielding, or a change in source activity may be used to reduce
the field. If the field is necessary for measurement a cage or
other form of access control to prevent personnel working
regularly in the area must be instituted. Personnel monitoring
equipment must be worn in such areas.

9. Demonstrate and perform wipe test for leakage of radioactive
material. Emphasize difference between leakage of Radiation
and leakage of Radioactive Material.

Check license to determine if licensee is authorized to take
wipe test sample. If not, advise that an amendment should be
obtained to allow the licensee to take the sample based on
training given.

III. FORMAL LECTURE (PRESENTED TO NEW LICENSEES BY OHMART SERVICE PERSONNEL)

A. Radioactivity in General

1. Alpha, Beta, Gamma. Bremsstrahlung, X-Ray, Neutron

B. Measurement Terms

1. Curie - Activity

2. Roentgen - Ionizing capability in air

3. Rem - Estimated biological effectiveness relative to 1 roentgen
of X-Rays

4. Rad - Unit of absorbed dose (100 ergs per gram of tissue)

5. Half-Value Layer (HVL) - Cuts radiation level in half. Demonstrate

6. Half Life - Time to decay to 1/2 former value in Curies of millicuries.

. -- _ = . _ _ . . . ..
. .- .. .. -.

_ . _ _ . _ _
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C. Radiation Detection - Ionization

1. Scintillator - Liken to luminous dial watch

2. GM Tube (Geiger Counter ) - Energy sensitive

3. Ion Chamber - Widest capabilities -

4. Neutron Detector - Used on moisture gages

5. Demonstrate radiation survey meter appropriate to installation

6. Calibration of survey meter - interval and method.

D. Radiation Safety

1. Hazards of Radiation - Ionization of. tissue from internal or
external source. Internal hazard prevented by use of sealed
sources. External hazard reduced by short-time exposure, use of
shielding material and remaining as far from the source as
possible. Demonstrate application of inverse square law and
calculations.

2. Effects of Radiation - 24 Hour Period

a) 1000 Rem - In short period (24 hours) statistically all those
receiving it would die.

b) 500-600 Rem - Statistically a lethal dose to 507, of a group
(LD50).

c) 200-250 Rem - 1st death,

d) 100-200 Rem - Nausea, fatigue, low blood count.

e) 50 Rem - Slight temporary blood change,

f) 25 Rem - No detectable effect.

3. " Normal" natural exposures to cosmic radiation and naturally
occurring isotopes.

a) Sea Level - 0.01 mrem /hr, 1.68 mrem / week

b) Denver 0.02 mrem /hr, 3.36 mrem / week due to high altitude

c) Round trip jet flight New York - Los Angeles - 5 mrem dose,
due, like Denver, to altitude.

87632
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4. Normal Medical Exposures-
,

a) Chest X-Ray - 1.25 rem
,

'

b) Fluoroscope - 7.5 rem / minute

c) Medical Therapy - up to several hundred rems. -

,

5. Compare to range of exposure to sun where extreme exposure results
in death or severe illness, small doses result in tanning which
fades if not repeated continuously, and brief exposures which
have no detectable lasting effect.

6. Pipe, process material or body does not become radioactive.
Compare to chest X-Ray, radio antenna. Neutron energy levels
such as found in reactors or " Atom Smashers" required to make
anything radioactive. -

E. Regulations

1. Licensee may only use the device unless content of license
specifically authorizes other action. Usually licensee may not
install, remove or work on the source holder of the device.
Wipe testing authorization must be spelled out. Most such
work must be performed by persons specifically authorized to
perform this service.

2. Explanation of regulatory limits to exposure - to General
Licensees and to public - to Specific Licensee personnel. Define
requirements for monitoring and by consultation with regard to
occupancy factors calculate probable exposure to individuals
working in area of gage. If it appears likely an individual
might average more than 23 mrem / week suggest temporary (6 months)
use of film badges to determine whether badges are legally
necessary. Records of the test must be kept as part of
permanent license records on form NRC-5 or equivalent.

3. Leak Test Procedure. Review leak test purpose and method of
performance. Device having 0.005 microcuries of removable
contamination considered to be leaking. Explain evaluation
procedure and interval.

4. Review of Safe Installation and Removal Procedures - Checking with
survey meter to assure source holder actually in OFF position.

5. Storage - Sources and source holders being stored must be
secured against theft, properly labeled, and stored in a place
dedicated to storage and in an area not nomally frequented
by personnel. Must be leak tested before reuse if has not been
tested within previous 6 months.

.

. -- - __ ._ . . _ ., . - . . - _
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6. EMERGENCY PROCEDURES *

a) FIRE OR EXPLOSION - Barricade area around device until
inspected for high radiation levels and/or leakage of
material. Notify appropriate regulatory agency, State or
Federal, by telephone and telegraph at once. Obtain help
from agency and persons specifically licensed to deal with

iemergencies.

b) LOSS OR THEFT - Report at once by telephone or telegraph to
appropriate regulatory agency and to local health authorities
and take action to find device. Contact Ohmart for advice.
Allow no scrap to leave plant site until found or it can be
proven the source is no longer on the plant site. Periodic
physical inspections of source holders for corrosion or other.

- '

damage should be made at least once per year to prevent loss.
Theft will usually be prevented by maintaining " Caution Radio-
active Material" labels properly legible and stored sources
properly locked up.

7. TRANSFERRING AND SHIPPING

a) May only be transferred to persons specifically licensed to
receiveit(30.41).

b) Shipping and preparation for shipment must be in accordance
with regulations of NRC (Part 71) and USDOT. Contact Ohmart
for information on specification packaging and transportation
regulations. Refer to Item El.

8. LICENSEE

a) May only perform such functions as are specifically authorized
in license. License may refer to content of application which
in effect makes the application part of the license and binds
the licensee to act according to procedures set forth in license
application together with content of license itself. If thereis conflict, the license wording applies.

b) Clauses in license state who may make leak tests, radiation
isurveys, install or remove devices, etc. Just because

Individual User (s) are mentioned on license does not necessarily
authorize them to do other than just use the gage,

c) Go over license and answer any questions of interpretation.

d) Records - Keep all records together, license application,
license, all correspondence, Radiation Surveys Wipe Test
records, exposure records, source replacement, transfer and
disposal.

87632
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Waste Disposal - Radioactive waste in the form of decayed
sources, leaking sources and sources no longer needed may
be returned to Ohmart who will, for a nominal fee to cover
cost of handling, dispose of used and ho longer needed sources.
Radioactive material, in whatever form, may only be disposed
of to persons specifically licensed to receive it. Preparation
for shipment and transfer must be in accordance with content

-

of license, the regulations of the USNRC and the U. S.
Department of Transportation (USDOT). The USNRC must be
notified of the disposal and the packaging must meet US00T
requirements. Instructions and applicable excerpts from
regulations are supplied by Ohmart on request.

e) Review Section 8 of instruction manual including pointing out
in parts 19, 20 and 30 the definitions and regulations
pertinent. Review exposure calculations. Point out necessity
for posting signs (NRC-3, etc.) as required. Show, read
and explain regulations about restricted areas, un-
restricted areas, radiation areas, high radiation areas.
Show 10 CFR20 Appendix D for appropriate Regional Office.

IV. QUESTION AND ANSWER PERIOD

A. Oral Examination. Use ou;)ine in III above.

87632
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FIELD SERVICE DEPARTMENT

I. RADIATION MONITORING EQUIPMENT

A. Survey Meters

1. Wehaveeleven(11)unitsmanufacturedbyReactorExperiments.
Inc. of San Carlos, California.

a) The model is the Digi-Rate

b) The sensitivity is 0.1 mr/hr at 99.9 mr/hr with 1 15%
accuracy.

c) Usage is for gama and beta measurement

d) Calibration is done utilizing a 5 millicurie radium 226
test source at levels from one (1) to fifty (50) mr/hr.

2. Wehavetwo(2)unitsmanufacturedbyVictoreenInstrumentsof
Cleveland, Ohio,

a) The model is 490 Thyac III, with 489-4 gama/ beta probes.

b) Sensitivities are 10% of full scale on ranges of 0 to .2
mr/hr, 0-2 mr/hr, 0-20 mr/hr and 0-200 mr/hr with an over-
all accuracy of 1 10%.

c) Usage is for gama and beta measurement.

3. Specifiedcalibrationintervalsofaboveinstrumentsaresix(6)
months (2 times per year)

.

a) Calibration checks are also made prior to new gage start-ups
as often as needed.

-

B. Dosimeters

1. Wehavefour(4)unitsmanufacturedbyVictoreenInstrumentsof
Cleveland, Ohio.

,

a) They are model 541/F pocket dosimeters with a 0-200 mr range.

b) They are charged with a Victoreen model 2000A dosimeter
charger.

c) They are checked prior to each use with the 5 millicurie
radium 226 calibration source.

.

I
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d) They are issued in pairs to Field Service Personnel who
are dispatched to do source work in the field, e.g.,
changing sources in source well systems or installing
motor driven density gages.

e) Model 541/F dosimeters are direct read by holding them
up to the light and looking through the barrel, or using
the 2000A charger,

f) Records of dosages received on source work in the field
are part of the field service reports. Total dosages are
recorded by film badges issued under the plant-wide service.

,

e

t

4
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RADIATION SAFETY INSTRUCTIONS

D
Ohmart DensART Series 3000 Density Gage with Model SR-1 or SR-2 Source

|
Holder for gages distributed to General Licensees.

,

:

Gage Configuration
i

| The Ohmart Density Gage measures the density of a p:ocess material flowing in
i

a pipe by passing a beam of gamma radiation through the material. The gamma

radiation is partially absorbed by the process material and the part which is ,

; not absorbed is measured by the Ohmart radiation detector. ]
i

:
'

This arrangement is shown in simplified form in the drawing below.

f

i
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The gansna radiation is obtained from radioactive material which is doubly

encased in a stainless steel source capsule. The capsule is mounted in a

source holder which is constructed of a steel shell filled with lead. The

lead provides radiation shielding and a collimator so that the radiation beam;

is directed through the process material toward the detector. Lead shielding

reduces the radiation field intensity to a safe value on the back and sides

of the source holder.

;

The source holder has a lead shielding block, or shutter, which can be rotated'

into position so that the co111 mated beam directed toward the detector can be

turned 0FF. The shutter is controlled by a handl on the back-side of the

source holder. There are two other positions of this handle - ON and STANDARDIZE.

The shutter can be locked in the OFF position but is held in place by a screw

in the ON and STANDARDIZE positions.

US NUCLEAR REGULATORY COMMISSION REGULATIONS

The use of this density gage is controlled by the regulations of the US Nuclear
:

,

Regulatory Comission (USNRC) or the equivalent agency of a State. These regula-

tions are numbered 10CFR 31.5; 10CFR 30.34 and 30.51 through 30.63; 10CFR 20.402,
i

20.403, Appendix 0. A copy of these regulations is included at the end of this'

section of the manual. This copy of the regulations are those that were in

effect at the time of writing this material (approx. June 1977). Contact The

Ohmart Corporation if questions arise about changes in the regulations.

i

l
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RADIATION SAFETY LABEL FOR GENERAL LICENSEES
'

i

! In order to comply with the 'JSNRC regulations, a metal label has been attached

j to the gage which states the responsibilities of the General Licensee. ;

i [

In the following paragraphs, the actual wording of the label is shown with an

j explanation.
! ,

!

RECEIPT, POSSESSION, USE AND TRANSFER OF THIS DEVICE ARE SUBJECT TO A GENERAL ,
1

|

j LICENSE OR EQUIVALENT AND REGULATIONS OF THE U.S. NRC OR AN AGREEMENT STATE.
'

,

:

i
This refers to the USNRC regulations in 10CFR 31.5..

i

!

ABANDONMENT OR DISPOSAL PROHIBITED UNLESS TRANSFERRED TO PERSONS SPECIFICALLYa

! LICENSED BY THE NRC OR AN AGREEMENT STATE.

1

; This means that the gage cannot be abandoned, sold for scrap, or placed in the

! trash bin. If the gage is no longer needed, it must be shipped to a person or

| company specifically licensed by the USNRC or an Agreement State to receive the
,

!

gage.

Note in the fourth paragraph that the General Licenseemay not dismantle the

gage.. Again, this must be done by a person specifically licensed by the USNRC

or an Agreement State.
I
s

*
*

Page 3
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OPERATION PROHIBITED IF THERE IS INDICATION OF FAILURE OF OR DAMAGE TO SHIELDING, L

OR SOURCE CONTAINMENT.
r

|

If there is any damage to the gage, or failure of the shutter mechanism, tele-

phone the Field Service Manager at The Ohmart Corporation - (513) 272-0131. '

; ANY PERSON MAY MOUNT THIS DEVICE IN PLACE INITIALLY, PROVIDED THE ON-OFF

I MECHANISM IS LOCKED IN THE OFF POSITION. ALL OTHER DEVICE INSTALLATION, DIS-

MANTLING, RELOCATION, REPAIR AND TESTING INVOLVING THE RADI0 ACTIVE MATERIAL,
!

j ITS SHIELDING AND CONTAINMENT SHALL BE PERFORMED BY PERSONS SPECIFICALLY
,

j LICENSED BY THE NRC OR AN AGREEMENT STATE.

,

'

Anyone may mount the density gage in position on the process pipe, do the

electrical wiring, and turn the electrical power switch ON -- if the source

i holder shutter is locked in the OFF F:sition.

This applies only to gages which contain a source activity of less.than 2000

mC1. Gages which contain a source activity of more than 2000 mci must be

mounted in position by a person specifically licensed by the NRC or an Agree-,

ment State. There is a label on the source holder which states the activity

ofthesourceinmCi(millicuries).

After these preliminary services are performed, a person specifically licensed

! by the NRC or an Agreement State must do the start-up of the gage. This

involves: unlocking the shutter and turning ON; testing for proper operation

]
of the shutter and the shutter position indicator; making the initial radiation

field intensity survey; initial testing for leakage of radioactive material.

97832Page 4
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| The gage is shipped from the Ohmart factory with the source holder shutter

locked 0FF with a padlock. Lock combinations or keys are not shipped with the

gage and will be given only to the specifically Ifcensed person performing the
I

'

start-up and placing the gage in service. Usually, this person is the service

representative from the Ohmart Field Service Department.

| A tag is attached to the lock with the following wording:

| !

THIS DEVICE MAY BE MOUNTED IN PLACE
!

| INITIALLY BY ANY PERSON PROVIDED THE :
|

SHUTTER REMAINS LOCKED IN THE OFF

| POSITION. ONLY A SPECIFICALLY LICENSED

PERSON MAY PLACE THE DEVICE IN SERVICE
,

BY INITIALLY OPENING THE SWUTTER AND~

MAK!NG THE REQUIRED LEAK TEST, TESTING

FOR PROPER OPERATION OF THE ON-0FF

i MECHANISM AND INDICATOR AND MAKING THE ,

l

RADIATION SURVEY.
,

|

|
|

OEVICE SHALL BE TESTED FOR RADI0 ACTIVE LEAKAGE AND PROPER FUNCTIONING OF ON-OFF

MECHANISM AND INDICATOR, AT INSTALLATION, AT SOURCE REPLACEMENT AND THEREAFTER

AT NO LONGER THAN 3 YEAR INTERVALS.
|

OFF-ON Mechanism j

After initial testing of the shutter and shutter indicator by a specifically

licensed person at the time of start-up, testing at three year intervals can
Nbe done by the General Licensee.

Page 5 ,
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,

With the gage electronics turned DN, and operating properly, turn the shutter

to the OFF position. The gage reading on the indicating meter (or recorder) ',
'

should be above 100% of full scale. This above 100% reading is a result of

the lead shielding block being inserted into the radiation beam which is |-

the equivalent of a very high gravity process material. If the gage does not

indicate above 100% of full scale, the gage must be serviced by a specifically ;

licensed person.

If the electronic circuit is not operating properly, this electrical test is

not valid and the shutter mechanism must be tested by a specifically licensed

f
person.

0FF-ON Indicator

Testing of the OFF-ON indicator means that the shutter indicator must indicate i

ON and 0FF properly. This can be observed when testing the shutter as described i

i above.

i
*

Radioactive Material Leakage Test

This test involves wiping the external surfaces of the source holder with the

cotton end of a "Q-Tip" and then analyzing the cotton end for the presence of

radioactive material.

-
.

The General Licensee may perform the wiping procedure but only a person, or !

company, specifically licensed by the NRC or an Agreement State may do the

analysis for radioactive material. i

.

| Page 6 '
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l The Ohmert Corporation, and other companies, supply a Leak Test Kit to make

this test for radioactive material leakage. The Ohmart Corporation supplies I

a "Q-Tip" in a plastic vial contained in a small cardboard mailing tube. To
;

use the Ohmart Leak Test Kit, follow this procedure- i
'

l

!

1. Take the cardboard mailing tube containing the Q-Tip to the source holder I

| to be tested. Remove the top from the mailing tube. Remove the cap from
!

.

the vial which holds the Q-Tip. Tilt the vial and grasp the Q-Tip by the [
!wooden end.j

2. Wipe the external surface of the source holder with the cotton tipped end.

Wipe all seams and around the rotor shaft as shown in the sketch below.

These areas are most likely to be contaminated if the source leaks. Do I

not touch the cotton tipped end or allow it to touch other objects as

this would spread contamination if the source leaks.

3. After making the wipe test, replace the Q-Tip in the vial with the cotton

tipped end at the bottom. Replace the cap on the vial and the top on the
.

mailing tube.,

4. Attach an address label reading "The OHMART Corporation" 4241 Allendorf

; Drive, Cincinnati, Ohio 45209".
|

S. Upon receipt of the wipe. The Ohmart Corporation will perform a very r

i

'

sensitive test to determine the presence of radioactive material. If the

wipe is free from contamination a notice will be sent, via mail, that the
| source is leak-free. If the wipe has a significant amount of radioactive

i

material, an emergency notification will be sent, via telegram or telephone, !

i
advising that the source holder must be taken out of service and returned i

for repair. Arrangements can be made with The Ohmart Corporation, or other ij

specifically licensed person, to take the gage out of service. !

Page 7
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LOSS. THEFT OR TRANSFER OF THIS DEVICE AND FAILURE OF OR DAMAGE TO THE SHIELDING,

OR THE SOURCE CONTAINMEf4T MUST BE REPORTED TO THE I4RC OR AN AGREEMENT STATE.
,

t

In addition to notifying the USNRC or the Agreement State agency. The Ohmart
'

Corporation should also be notified so that proper help can be provided.

If the gage is involved in a fire or explosion, the area around the gage should

be barricaded or roped off until the situation can be evaluated by a specifically

licensed person. Telephone The Ohmart Corporation (513) 272-0131 for help.

t

REMOVAL OF THIS LABEL IS PROHIBITED.
.

.

The label may not be removed from the gage and it must be kept clean and legible.
';,

<
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Patented Neher White lon Chamber for Wide Range Logarithmic Response* -

from 0.1 mR/Hr. to 1000 R/Hr.
,

Ruggedited Meter and Pushbutton Scafe lilummation for Fast, Rehable
,

Readings.
.

Built in Check Source and Shutter Control for Precise Standardization of Allt- ,

Ranges.
'" I'"'' '

Remote Monitoring Capabihty with Optional External Probe and Cable8'
'

Assembly.
.;r ,,.*vt !,- *,

'

C,ln I' I * '' * .' f|.$,

IIedettOf III, thefd genef ation of fladeCfort, 7 )e es wide range monitoring of beta andd

l''/ /''J '> lo f f 'l'*/*

of f ers the rugyd dependabilitv of itt nredeces 91*raa #ad.etion where intensitiet may varyi

'
i

' toet with O'eale' r anQe an's D"'C4'on A.a labie *.m t stay'ound thvough d intre levels This ,r, f , , f , g . , .f .'

,

in two frode's, the coinpact 2035 and 2036, i*;c intt'oment meett A C C rest orements'
|
' i ! with remoted rittector attembly. Iladector lfi *;* ' wwntrolled ' die.it ;

87832
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V ODE 2035 ''.036 .
~ " .-

.

.
,.

Radiation Detected: Temperai ere Dependence: Less than 110% over the
'''*D''''"''''"9''Model 2035. Data above 200 kev. X-ray and gamma

Negl g ble due to use of her.
above 80 kev.

Pressure Dependence i

Model 2030: Gamma only, with eaternal probe and metically sealed ion chamber Usable to 50.000 feet.

cable assembly; X ray and gamma above 80 kev. Humid,ty Range Less than 15% change from 0 95%

Operating Range: 7 decade logaritnmic response .n Power Requiremesits:
three range segments as fotlows. 0.1 to 100 mR.hr., Battery Complement and Li'e: Four (41 "O'' ts oe
01 to 100 R/hr and 01 to I kR/hr. flashi.ght cells, NEDA Type 13. Life,appros.mateiv

500 hours continuous use.
Accuracy: Euclusive of energir dependence, is within

s20'. of ind cition. Check Source and Calibration Check Switch:
3 aM WW NNem M Wt

Detector * Patented Neher. White Sta.nless steel ionita ' # #' ' '0" ' "t.on chamber,21/4 in. (5 7 cm) d ameter by 2 7,8 in.
(7.3 cm) long with four 7/16 in. (1.1 cm) diameter Controls;
beta windows, 1 m.I (20 mg'em2| stainless steel Re v rg 5,vitch marked. Off' Battery. mR hr,
and 2 mel 113.7 mg/cm2) aluminum. Argon liiled at

R hr aad ARJhr10 atmospheros Shutter for beta discrimination on
Model 2035. Ca . brat >o, adiat contrci. three ad;ustments, o' e f or

Energy Dependence: .% thin f.202, for gamma from '3' h ' J"9*-

80 kev to 1.2 MeV. kate ilumination pusr button switch.

Warmup Time: Appronirrately l'2 hour, but a'most Readout: Yeter.3 in (7.3 emitogarithmic sca'e mamed
immed. ate use is powbie using adjustment controi 01.1,10 and 100 mR hr., 01, t, tO R hr 3*d
assoClJted With eJch range. 0.1 to 1 k R /hr.

Response Time: 5 seconds on mR.hr range; 5 seconds Geotropism: mth'n * 2', c'imear fattscate
on A/hr range and 3 seconds on k R,hr range. Construction: Fiberg!as case with mar res:st.nt matte

Switching Transients: Approeimatety 15 seconds t,n,in.
when switching from Off to Range position.

Overall Dimensions:.

Draft: Leis than 5'a!3 hou's,10*i'24 hours of fuHscale 6 i" (15 3 cm) long
Zero Adjust: Uses check source to set ends of seate, 4 in. (10 2 cm) w.de

Logarithmic response makes tero mea 9maless. 51/2 in. I14 0 cm) h'gh

Environmental Cf f acts: Not Weight: 4 pounds (1.82 Kgl.

Temperature Operatir1 Range. 20o to +1300F (.300 Shipping Weight and Volume: e pounds (3 ct Kai
to +550Cl except for battenes. 25cu f (0.011 mJ).
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Reti:.hility,

Nu.1,'td.=sss and
a G.M and Scintillation Operation Without the Necessity of Switching High ,

VC!satilitt niVoltago.
i C#'t 'Idd/

e Slow, Madium and Fast Response Time to Reduce Statistical Fluctuations | /r';/rnn/4the ,,
at Low Counting Rates and Improved Response Time at High Counting

i fm/ f,3f gj,y cf (,,)i
'

Rates,

e Four Fullscale Ranges from 0 - 800 to 0 - 800,000 cpm - Plus External 50:' e en Surveys.
,

Speaker Output. ; r .., /// Fttects.

* Completely Interchangeable G M and Scmtillation Probes for Maximum ; AI, .* 7 Fita, Garntas

Survey Flexibility and Greater Range of Sensitmtics. | j,f.;f y g,,y ,jj,ff,ag

I we h htt.n* G M orr

i < . ,*t,'i oit.sn Probes

Thyac III, in the trattition of d l Thyac Series Wartmly anet fictilntity hm : twen carefully
I b4'# #fff''#instrumentation since 1949. offers unequatert cur s dered and depried into the 400. thghty ,

performance and versatibly for all types of tent'tive circuitry ensates counting evert thu ; /n"e. . u,tnisptJft/
tactiat<on turseyt Mo<iet 490 has been testeel **trema'v fon fe<et Ge.,i.., fetic p.if tes ncoune < , ,

' ' ' ' '
and proven even more euggtal sind f ehnble than tml at ttgt n.on' 'ato I fi, J' fli acrapts 1 ! ,

4tl Df edetf410f t,ThydC l and IhydC ll. lf 4f cJmj Ve fje ne'eClion Of detettOf piohet.
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4 ad MODEL 49
'

. .

1.$o|38 Radiatiort Detected: capable of measuring alpha. Power Requirements:. a.

((*
;- beta and gamma as a function of probe setection. Battery comptement and Life: Two (2) ''D'' sue.
*- 8 f,ashlight cells, NEDA type 13. Minimum life of 100

. " * " . Openating Range: Four emear overtappina ranses G M houri contmuous service.
'

'a,
, -

j detector 6 utilas the fitst three ranges (0800,08.000 Check Source: Depleted uranium on side of case.
.. 4 and 0 - 80.000 com). Scintillation detectors utitue

[- the entire four ranges (0400,0 8,000. 0-60.000 and Controls: Rotary Range and Function switch marked;
'

0 800.000 com). Intensity ranges for use only with Of f Battery. X1000. X100, X10 and XI m counts- '

480 4 and 439 35 probes m high energy gammJ radia- per minute and 0.2. 2 and 20 mRfhr. Rotary Res..

tion fields To be used only as appronimate measure ponse Time switch marked. Slow (15 seconds). Me-- -

of rad.ation mtensity (0 0 2. 0 2 and 0-20 mR hrI. dium ($ seconds) and Fast (1.5 seconds).

Accuracy: Within 110% of fullicale mdication emeiu. Connectors: Este nal MHV connector for detector
sive of energy response. hook up Special microphone type mounted on case

top for loudspeaker or earphones.
Detectors: Accepts the followmg standard Vict:.reen 303dout: Meter; 3 in (7.7 cm) scale marked O4 2 mR/

. . . . . detectors: 480 4, 489 35, 491 40. 489 50. 431 30. hr and o.800 com.
489 55, 489 60 and 702.

Geotropism:Approximately 12% of futtscale.* ' .
,

Warmup Time: Negt.g,ble. Construction: Sturdy, splash resistant. cast alummum..

t D ''ll'd " d'''S' ''"*'num case bottom. pr.nted'
Response Time: 15 seconds,6 6econds and l.5 seconds. aium num control panel, probes fit conveniently onto.

.

Environmontal Effacts: h*'d!'. SP'C'3' mi' "''stant matte f mish.
... .

Temperature Operatmg Range: Will operate within Overall Dimensions: (Basic mitrument less prebeil:
.

p accuracy limits of instrument from.200 to +1200F 8 3/4 in' (22.2 cm) Iongb; ( 300 to +500Cl excludmg battesies except for Model.

433 4 probe which uses an organic quenched G.M tube. 4[I/2 n
11 cml wide'

, n,

E N' Terrporature Dependence: Less than 20'% of fu!!s: ate Net Vhhht: 4 pounds i1.82 Kg).'.y . ,
, f.j trom.20o to +1200F (.300 to +500C). Use alkalme Shipping Wehht end Volume: 8 pounds (3.04 Kg),

' '
.-

batteries below 320F,
1.5 cu. f t. (0.042 m3).,,, , g.j

[' 1 3
H. Humidity Range: Less than 15% chs.ge m rtieng Ac::cs:ories Supplied:vmyi carrymg strap and low-
f p' [".;; over 24 hours at 00% levet btta emittmg chtch source.4

.: s }..

e---".' P.E3PONSE OUP.VES .. . Ses "GM, Saintillot!cn Probes
~

. L

-^ ]1, and Acceccor!ss" Cat:Ic0 Shoo t . . . F orm 3230 2-72,^
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@ de. 47 9 4_
. m a

VW 4in e.JO
' f

. . . | Relol.tv ams ,.$gadness ar* inn'ent to thr.e detec-
Cadef491 W . //. ;

| ''.* tort. Uniformity of constructioni end t eid proxen des.gn''

./ .'

/.' g. assur) depentb'e performance with ail V ctoreen G M
V e ./ ' turv*v instrurren ts Standaid MHV t,pe connectors

// / 1 readiiy aiiow interchange of au V.ctoreen detector*

(j

.' 'e % b probei The G M tubes are f astened bs a i mpte mount.-
'

'

- [. Model 489 35 / ing ci,o gar qv,cw repiacement of e,p,mded counter,
,

tubes The I.fe espectancy of the cour ter tubes ranQe~''
,

k from 103 to esser tians an int n'te number of counts

/(,.,f. dependmg un tepe quench ga6 ut lited Enhanced ten
,

s.tiv.t v to low ;evel Gamma a,d ,,etJ i.J at on it
ach eved v. hen ut t'q the uruque V ctase n 1833 G M

' .d P , , n ,, ,O
n

t 'e'l h e D s. ivo, in ine Momi 4s0 4 oroue.

V.ctoreen Ge.ger.Mueller detectors fulf.Il a v.ide variety Victoteen G M Diobes are the f rlt cha ce fo* use in

of radiation rneasurement needi Probes are available portab:e survey inst 4uments. ves mon tar rg mtems,
for detect.on of a!pha, beta and Gamma raJ ation. Os and piec.s an i.uoratary meaur g e;a pment These

using the sliding 3000 shield, the uler can d Scriminate proben are a'So 6dealiy suitej for mult pte tsbe C3unters

bet Aten dilferent type radiation in mined fields or for cainc,dence and antoca.ncidence C.rewtt

"
, . . . . . :. ,

._s' .h ~S.- - L,_ s A _ re L't;_ ya,;. ., ,. ., .c-. .- -

;, .' '. . ' . . _ * ' - . * . _u

'

433 35491 401 40
. .. . _ . . .3 0 .. . . . _ . _ . . . .

l Model No. 480 4 -

-

. _ . - _

j. A cha te's p* a G V
g | Deta emma G M prebe w.th sho>rg 3031 metat sh.siJ tar teta dvemata onc'obe .'..th :h 9 ead .v ado., !

= . .

Gamtra abo.e 6 kev Ga wa sexne 12 kev A' era ato e 4 YeV'-

|
.

Radiation De!J:!0d Data atswe *00 kev Deta above 203 kev Bets sto.,73 kev |

#
.

4' Gawa s.a. bon.6._k eV_ ... . ,-*

.' - . . _ . ..... .

see retme wvei i

j . Energy 02pandsnee

Re:every t*e arDron*a'e y 100 4 see.
|

-
, ,

*

. .__ . ~ . _ ~ -- ..

.

g
U taarsted' at 2000 8 a' mth 'hfet 430* '

I -
*

.
,

T atrates stove SsNestet abne' Ex;0mre Rate
f Saturstes above

'
SSat *va'en atove i({,7,;;3.jyng '

10 R * mth Macet 431 ! 4 R 'he w th 'heet 491 ' 7 A he wth W3et 491 ' 4 7 R ** wth WJef 491
g r .g) .

i 19 R h mth Phcel 403 11 S R he w th f.'cde'493
i 10 R me wth Ph1ei 433 ' 40 R ** w th YW 415 | 25 A * e'n 'hds' 495

3 R/br with Yod,' 433'"*

20 R + w 'h Wdet 495 4. ' . 6 R * wth Model 495
1=

200F to +165'F to * f WC ts *WC) I

|
.TC"'pt**ttfr9 H"tp f 200C to e75"C) .._...q

3 L . To s pui. . -. .)| Prent fo Renge To 6 pi's a To ts pi g

.. . .'O . os'. ,r nve hum e ev
Hum!dity Range j.

. . _ _ _ .

*

. . . _..

:
Voltsp Operating, nony on r n, a,,.

.

,. - .. . ..... .
*)'a *'f ts l't*f w thMl Alum.aum $ta niets steel**' '

M3terf31 J.... , m< a v a1 * na.aw ..
. . .

- . . . . .

' 14 f*1 e*2 en1
Dettator Wa!! 30 *' ""g M *1"2*'* " * ..

i Construction Thi:.kness a ,

.. . . . J.w.e. _.I . .. ..
. . . . . . . . , . . _ . . . . _ . - . , . '-i - .. -

! 2 f'4 in is 7 cm> 4 in no,n~ s.

Aetive 2 3'4 in 17 cmi ! 23e 6toemi !
! I lin?cm'*

f.ength
' -

i. . . . . .

,'. QJgq(j) ()tg enic I .
.. J'

.. ... .. .

Hrev n

Pre've Comm s.4 n.,o vnv t,r. em, |
_. .

i._._.~_ _ .__ .. .. .

. . . <..

- - . . . . . . _ . _ .- - - .

&cGifl Prebt *r Dig. 13/16 n 13 2(m) i 1$ 16 m (33teno
.

D.r*0ntiot*3' .. . #|Q
, . . . . . . 7 1 2 ." . t 't i m

'jEv:tue3 Cab's) ILength 5Js .'.t30 ao - .L....-
_. .. . ... . j

l',) ..e f I ?$ 4nd,
'

. .. . -.Ca*J!$ !. eft $.til .
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When utieg the probe! survey meter comb' nation shown gory,y Probe ,_ ,,, Cat b*at':S
,

on the responte curves the meter el read directly in Meter 4834 '49] 35,i 491 30 40140 Source -'

mR'hr. Calibration point 61 Ind!cated at either 137Cs or 400 Rend O> rett'y 05 i .45 .2 i 60c
* -

60Co. When other combinations s't utillied, divide the 137
491 2. 3 t 2,2 ~ Read Directly .45 C.5

meter read n2 by the appropriate f actor. 6 . . . 8_ _ I.Re.a.d D._irect.ly 137$5-1 . '. 2
9_3 .|. ._6 34 -.

.
-

* ' @ r1 9.# ,5 ' /. a 9e : .i i J i. . , W , s,1 !.''

,;

A loudspeaker accettory is aito ava'lable. that sounds the
Construction: 0.en plastic cylinder and base w:th

a'at eum can saJ tp*,irer gMI tereen.
presence of radiation in d it'nctly aud>bie tones dis-
cernabte in typical background ntte. The 400 50 tocaher Audio:One 2,nch ($ 1 cm) PM treaker.
can rep'aes earphones and requires no modification to

2 'etres rf ameter is 2 3/10 mehet h gh (51 em abe utilired with any of VICTOREEN's O M type survey Sirs:
meters that provide a phone lack connector. Simply 55cml
screw the 490 50 on to the survey meter for the speaker Wetsht: Apprommrely 4 ouneet LII Kgl.
to become operational The 400 50 hat an independent
battery supply to atture long lite and tependahlo Shippin'JWetght: 1 pound t45 Kgl. _ay

4;.
- _ u, _ -_

-

,

per f or mance.
. 7 .... . .,,,M.e. , , - .. . . . .

- u..t. ,.

flange: Operat8e above 1.000.000 com
f,I'{'s8"* I .C/ft * D.[, /[ " *.$. *

SPECIFICAfl0NS
.

bd' [ * b ** M '' ,I ''

Battery Complement: One 15 vo't Eveie.tdy phnto- f, p h , '. [. . $,
M k [ >.'.g ,- 4 ,

,

flash battery, type 604 or equiva'ent (NE DA 2701. * . , * *
, . , 4

, e, O ,, .
* ~~

' -

l Circuitry: S.mnie notw sh.ne, a.. t onipot stage neit. ,, .;

(. i, -(' (d,. . .. *
* '* -

bng 4 sd.rnn H ant..to.s W v' ' -''*
.

Connector: rem 'e .,%, c c+ n a.. ivp ., noi..t w,in e

i #** " '4* * # > " " ' ''1" * I ? '~'' '

Amphenot No 75 PCtY rehattet mnunti n' N'.15 * * -|.?..-..'......a-

MC1F leatre connet*ur> , . .|

. _ . _-- . _ . _ . -- - _ _.- _- ._-- - ..
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filtered GS1 tubes. The lower rango tube has agsggy slidmg shletd which permita cither beta gamma or
a

gamma only readmgs. The hi,gher rango tube mea.Id! MOD;IOEQ!|OINJUSyFeCleg sures gamma radiation only. lhe LED,4 read .1 to
99.9, and range indicator lights show whether the. . . . . . . . , .~... r

g readmg is in unita of millh or it/h. The display
, ,

--

1 cycles contmuously in ficids oser 100 Itth. Ant
e [ esrphone s;gnal is available continuously when the

.

|
, . w - . J-

.**
,, -

instrument is switched on-it is not necessary to
u h' . % g , press the duplay button in order to obtam the

-

'
||- . . a. idio s gnal. Thls is especially useful for contami.

fy,' 7 *' - d
.

.

nation surseys.-

,
; The Catalog No. 801 dist/ master is a truly

- -
,

I f _. . a , ' - r unique suney meter that does considerably more'

Me 'sJ i .
.-

y 'h. ._ . c . oil
than any currenti available instrument-und decs

*

-A it better.and at a ower pnce..

7: :.g', ;, . r gWow9 %i.'
. - *

.: c ,,; ..)*
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- * [ Q' ~., -{ +Cata!og No. 801 cgi/ master \
. &%" ' .>. 4.

4y'-
5 Dig! :t Resdeut 5 Automatic Range Switching

*
.

'h / ? '* D
E Integrr,t:d Circuitry C Small, Light, Rugged
EWide Range Catafeg No. 8026p& ate

This pocket. size beta / gamma survey meter is D Digit:1 Readeut 5 Automatic Range Sw!!:htng
not just another redesign of ettsting types. It is the Q integrated Circuitry Q Small, Light, Rugged
first completely new apprcach to survcy meters in Q l.ow Cost6

many years. The dtgl/ master has a remarkably wtde The economteal digi / rate digital survey meter'

range-from 0.1 mil /h to 100,000 mil /h (100 is identical to the digt/ master survey meter exceptit/bl. Itange switc5ung, as required in ordinary ths; it has a shorter range: 0.1 mil /h to 100
survey meters, is not necessary smco the correct millh-tt should be noted that even this range is
ran;;e is automatteally selected. The CalOS digital still somewhat beyond that encountered in most
icg'.e converta the radtation pulses to digital output laboratory type suncy meters.in millh or it/h. The instrument weigns only 11 The digi / rate has an accurate, unambiguousounces (0.3kg), and will fit readdy in a lab coat or digital readout utthzmg an LED display. The unita back pocket. It is competitively pnced, and its has automatte range switching over the 3 decades
exceptional ruggedness makes it ideal for fictd or that it cosers as well as overrance indication at,

dosa mtes greater than 100 mIUh. The C5tOS .; laboratory use.
! De only controls on the dtgl/ master are an digital logw contnbutes to the Itght weight andon off switch, and a display.on. command button, sma!! size of the device,in addition to providing to

'

% hen the button is pressed, the display zeros in on its high rehabihty and exceptional rurgedness.Dethe dose rate in 1 to 2 seconds. The use of the push simp!c controls involve only an on.off switch and abutton for display minimizes battery use and helps press to display button. There is a slidmg betalprovide the long battery hfe of over 150 hours gamma window. The instrument epcmtes for overusing only small penitte cells. There's no error due
150 hours on one act of Penlite cells.Thereis :!so

;

to uusicad meters or scafo factors, and no problems . a continuous earphone signal when the instrumentwith fluctuating meter pointers. Even inexpert.
enced personnel can obtain accurate, unambiguous is on.

%e Catalog No. 802 dig 1/ rate is destgned toi

readmgs the first time. The 3<11 git I.ED duplay prov:de a simple, rehable, low cost instrument forprovides a readily visible readout both in dayhght messunna mdiation levels that do not require the
.

of dark areas.
The digf/ master uses two halogen. quenched, wide r:nge capabdity of the digs /mosfer,

87632
2
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D*gthtsster sad Digi /&tte are all mili 1-atate t> eta-esmars Deserate is determined in Digi /Rtte by Cating the pulsee
, ,,j

) survey instruments with a three-dit;it Iicht emitting diode from the GM tube into a 3-decaie counter for a time set
i

Low power MOS digitat logic is use t to by the instrument's min time base (see fic:are 1). Data -
'gD) display.j De Je-rJvide high reliability ind lcng battery life. in the counter are transferred to teutorary storage and'

to-tor used is a thin vill, hticcen quenched Geiger-Fbeller seriali-ed 5 y decade. A read-only memry is prograssued
tube, filtered to previie essentist ly flat energy ferend- to provide the proper output cole to drive each 7-sepeent!

I Tte instrurent is
wawl in a rugge-1, all-metti pscPct. e aml I enough t,e le

IED display in sequence. Thas, cnly one dir.it in the.n.ce sbout the tubes uis of s.'.wr:try.
display is illustinated at any one tire but the sesentra;

e,s.aeniently used in ese hind. is performed at a high rate so ttnt the cbserrer's eye
integrates the display, in t all digits appear "cn" sinal-

cis booklet includes teel.nical :Tecifications, the g rinci- taneously. Bsttery power is centerve<1 by this technique.
ple: cf operation, use of the instrument, calibrsticn, min- A doserate higher than (ef.9 mR/h results in en overficw

y tenance, virranty data and a parts list.. signal which resets the time base and places the circuitry i
1

in a recycling unie which lersists until tLe doserste ft! ;

within the measure =ent rince. Ilich rottage for the G-M |
TECICIICAL SPECIFICATI0tt; tube is provided by an electronically-regulated, biceking

'

oscillator supply. Primry power is pro-tided by four AA
R2distion Detected....rets, X-ray wi G erza Refi stion

*.1 R/h size cells.
n2nce. . . . . . . . . . . . . . . . . Di ci / bate r : 9.1 r.H/h tes

-

e.* .R/h The c;eration or Digi /MT:ter is essentially the same excert |Digi /liste: a.1 mR/h tin <

3ctector. . . . . . . . . . . . . .th lo. en quencle t G-M tube that auto-ranging circuitry, IID rance indicators, and an
{tw-> in Digi /ltt.ter) additional G-M tube are used increasing the range to 'D.') R/h!

!
Accursey. . . . . . . . . . . . . . -15 or t a i l acale in :est.icn exclusive Contirasous recycling, as in Digi / Rate, occurs at levels5

; or enercy Ispendence ut,en e stibrate i above 'Y).'l R/h.
.

!
viih ca If(.

{ : e7 to
~ Erercy Int endence.....h M er tnie lo.:er ste (rse 9 CIHATIC!! 0F BIE IICTIUMENT

1.3 "e7. Minicun detectable I; eta
ener ry i 2 %.25 rc7. Because of the simplicity er operation, obtaining reliable

Dirplay...............Three ficit LED dsta is straightforward. The only controls are an Oft /CFF
Output. . . . . . . . . . . . . . . .ET rl tone j: et ( e art. hone inc ita ted) switch, a push-to-read button, and a beta vindow slide.
Iksponse Ti=e. . . . . . . . . Digi /Itiate r : II cin al one ar tuu second.: For aural m nitoring, the sub-edniature headphene is pluE

telen fin un rste.'

Ibnin al one recon.t reg trd- into the phone Jack.
Digi / Rate:

One major advantage of the ** Digi's" is thst their ccapset; less of rate.

size permits ene-hsnd . peration Iewin/. the other hsnd free.C nt rols. . . . . . . . . . . . . .On-o rr sw i tt h -

Press-to-nra 1 With the instrustent held in the h=arri, the display button
Teta windnu stile can be conveniently operrsted with rt tirseh or finger.

Bittery Cepleht.. . .P usr AA : ire "Is-ni i te" cel I.;
Tu operrate the inatnin nt, nive tie pwr switch to the| (int te ria - iii -lia.s. I)

I t o tir . wilia13 M tic l'.. .everal secon-is to termit the high
i Ihttery I.it'e. . . . . . . . . .-:: it e s- I I. in Off position and w siti.-

Ot re a l tr; . . . . . . . . . . . . . t oe ; . se e . , I l 3-t i.i st s t e .t i: ,i tca l ., volta,e sug ply to reach its preper oger sting point.'

.pe,rsttuc 1emi.........* t> %r c'
' "

J.er til Dimen tions. . ...' d'." x . " x t
<

f
Net Weidht............:.' es. inclu, ling bstterica.

3

fC -
.

-
2

.--..--_,.,w , .a +__q -_.,,,_w%4- . - . - - -- -e-*,-wg y --.,y+M?r+-+-y- ----'-------.-ev,-=+=- 4-. + pr'- Tr+vd- 4-thT'--+e---1-*1''-79 --m-t--T-'- w-*-e-++------+tw------prg--wmt+*p.y-p-n -9w-w vrg r e er -3"u-'----e=. _
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Then, to enke a ressure.aent , tie pt h-button at the 10ft
side of tie instrument 10 depre:r,ed and f. eld in until the .

: LED display :Inw: a con: tant tr.s=ter (thl: tskes abcut ccej

h recond in Digi /Rste and up to two secont in Digi /MssterN

|
!; Qy h depending on tie da:erate). Csre chould te exercised to| f y .,

avoid mLing regeat renure-ent: too rapidly (less thin
j g (| y |{ 5 sec.) cr purhing tre butten impul .irely ottervise3 t-n(J sgur.ous rea-ling: my be obtairc i. During tte ec41ntingno
;

gl M~~

interv il tie nitrber dinpi ce't by the se s l>1t will continuera
{ j,

O tis i twarace tantil tic ~actartl Ja ;er ste is di played. To cen- i

! r3

|
g a; ;< :crve inttery Ii re, ti.e totten clotto saat le <icpres.;c f4 ,

lon(:er tinn tie tire rA=cen:iry to nate tic final reslin.I. |e pt = =*
1nd will tave d

'

,

gig

l f ; g,, II:vever, res-ctnble u.e of tie di play co :
' F. little effect on tnt.tery life. Fvr ex arple, if the displayg ,; ecne:an't is activatc3 e often as every twa minutes for three*

g *]q r'[- reconds, the addition 11 werare current drain is about four '

|as
o ra ,

---* o ag; -$ While use of the di:1 tay co-nnd tutten to cb-4 .*
E$2 ** nilliampa.

| EN N h rja* tain a readind my le an unfamiliar procedure, the u:er
y

,

e. g gg M should experience no difficulty in quickly adapting to it.4 _

'|< 3 Pushing the butten to cttain a display tates less time thanj ; _ , , , , , , , , , , , , , ,,,,,,__,, ca
I L y interpreting the meter positien cn an ansteg device and the"M 1msibility of error is cirnificantly less.,

j 4
ca ?- -

4

] n$
G T1e bexIphore eireuit operiten continuour1y wten the inst--

:
! .". 11e ticpt ty e us: irri tratte.n need not_ tt le.rtement la OH.

I i.1 s.o.. _ pressed to netiv:ste tlai.. lunctiori.
ea 'I143 = feature 14 quite>

~

useful in certain t.yien of free l'ield an I contaalnaticad~l~ a
*

ressurements as discus:ed Lelow.s12

i 2 P-
A

.C Tb ubtain accurate merurements with Dir,1/Rste and Digi /Mest . i4
-

N_.d
'

Procedures for twoi ,E , elecific proced tres chould te folici.ed.'

CM I"Ih tyIes of measurements - free fiel1 and contamination ---
'* 9~

s . .e art discussed telow, ;i
n.

| @ a-te ~

! @ Free Field Mea:urecenta-

j
-

Tre principal ecucider2 tion; in free field r;1suus mes:ure-i

ments are tie relative po itions of the snree sad the cp-~~

M M erator arni tle ce.=.setry of tie counter tute. Diergy de-
|.: .<

gendence in tic Qt ture is cos.trolle t IT a filter wraptelW II he.
!c True, reuure-ents are bestq IljM y ~ tient it axis of syrretry.

tie radi it ien te cm gerten.ticut tr to tivis txis* ~G4 c. '' "

,

rude witit

slaich is l'ar allel to tie 1-n.. tica s.;ien er the instrument.-M -.

.

f. 5
;

-

: _

,
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ADDENDAp

DIGI / MASTER - DIGI / RATE INSTRUCTION MANUAL
,

Operation

These survey meters are especially designed to permit one-hand operation thus freeing the

; other hand for additional functions. Users generally find the most convenient manner of eper-
ation is to held the Instrument in the left hand and press the " display" button with the thumb.

,

Beta-rav Measurement

The digi / rate will measure beta radiation when the beta window slide is in the open post-
tion and the Instrument is oriented so that the detector tube " sees" the beta radiation through
the window.

The digi / master will also detect beta rodlotion in a similar manner, as long as the rodl-
otion level Is below 100 mr/h. Above this level the digi /moster automatically switches to its

-

high level detector which is joni sensitive to gamma rays. Thus measurement of beta rays will>

not be correct at levels over 100 mr/h. Gamma rays, however, will be accurately measured'

over the entire Instrument range.

Special Considerations in Collbration (digi / master only)

The digl/moster cannot be calibrated with a beta source because, as described above under
" Beta-ray Measurement", the high range detector will detect only gammas.

.

Another consideration to be kept in mind when calibrating the digi /moster is that low and
high level G-M tubes are slightly separated, physically. Therefore when the Instrument is ex-
posed to a gamma beam, it must be ascertained that both tubes are exposed to essentially the
some beam. This is because the low range tube cycles up through the 100 mr/h level and then
signals the high range tube to take over. Thus, if the two tubes are exposed to significantly
different radiation levels, the reading will be incorrect.

Battery Fallure Modes

One should be aware of the probable manner in which low battery level may manifest it-
self. After relatively short experience with the Instruments, the user will find that he will
readily spot the Indicottons of low battery voltage. The following list gives the failure modes
in order of their most likely occurence.

1) The overall display will become extremely dim.
2) The cycling period will lengthen erratically beyond the usual 1 to 2 second

length.
3) The display will go blank.

EOUtPMENT FOR e REACTORS e ACCE LE R ATOR$ 8 LADORATORIES

-- - - - _-
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ADDENDA

(Continued) . ..

Changing Batteries

in order to insure that inadverdent reverse polarity does not occur during battery
hookup, the following p:cetice is recommended:

Init'olly_ oriebt tne snap cent ector at 90o to the connectors on'
.the tiotterf box. After making up one connection; swing the
snap connetfor around to permit making up the other connection.

'

Speed of Operetion .{ .

When the instruments are first turned on, the user must wait only two seconds before
taking the first reading. If the press-to-road button i. used before this, the resulting reading
may be incorrsc't. While the reeding is being taken, the button should be held in for two
seconds to permit She device to cornolete its e.ye'ing to the final reading. This is especially.

evels, where the numbers are n'or changing rapidly. Between readings,
important at low }be released for one second. If nos .ime is not allowed, transients may
the button shoultf
be introduced.. thus resulting in incorrect readin'gs,
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| PORTABLE NEUTRON REM COUNTER.

MODEL PNR-4,

I

I
% MEASURES f4EUTR0!i DOSE RATE FROM THERMAL ThEOUGH FAST

t

% BF E BE W ES HIGH G E N ION3

% DETACHA8LE DETECTOR

% FOUR DECADES DISPLAYED WITH3UT SCALE SWITCHIt.3

$ UTILIZES AtiY STAti:ARD D-SIZE SATTERIES

% BATTERY C0tiCITIO 4 CHECK
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