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Berthold Instruments, Inc.
136 Bradford Avenue
Pittsburgh, Pa. 15205

$ / 't
February 25, 1985 1

U.S.N.R.C.
Region I
631 Park Avenue
King of Prussia, PA. 19406-1498

ATTN: Mr. 3 Davis

Ref. Control # 02479

Dear Sir,

Regarding our phone ccnversation of February 22, 1985,
wherein I stated that we would proceed with Berthold Systems,
Inc. application for "C" license and give it priority over
Berthold Instruments, Inc. application.

I have been instructed to proceed with both and I am
attaching the added information you requested in support of
Berthold Instruments, Inc. application.

Regards,

BERIHOLD INSIRUMENTS, INC.

", ,

JAW /dc James A. Welsh

Enc.

CM
"0FFICIAL RECORD COPY"

i 8512090544 851118 EM id'
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Section I 1) Statements (general)
.

2) Statement (inspection and test)

3) Notices >and instructions to a General license

4) Notices and instruction to a Specific license

Section II Procedures
#

)

1) For replacing sources at a customers facility

2) For receiving shipments of Nuclear Devices
from Germany or returns from customer'

3) For shipping devices
,

4) Wipe testing rod sources

5) Instructions for wipe test kit

'
6) Survey data e eets

,

Section III 1) Training of Berthold personnel

2) Customer training
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BERTHOLD INSTRUMENTS, INC.

Control # 02479

Statements:

(I) Devices designated for General Licenses will be labeled
in accordance with 10cfr 3251 a (3), (i), (ii), and
(iii),

a) Identification of manual of instructions and
precautions

b) Maximum interval time for leak testing

c) Shutter operation test (every 6 months)

d) Isotope <

e) Activity
'

f) Activity determination date

g) Labeling per 10 cfr 20.203(f)2

The example statement in 3 (iii) will be used and be the
same.

II. Devices designated for Specific licenses will be labeled in
accordance with 10 eft 20.203 (f)2 and a thru f of item 1
above.

III. At installation, surveys using dose rate meter will be taken
around the installation to determine if restricted barriers
are required to insure that dose rates in excess of 10% of
that specified in 10 cfr 20.101(a) are not incurred by
General licensed users.,

IV. Wipe tests frequency will be 6 months (unless otherwise
granted by Materials Branch).

V. With regard to General licensa - The wipe test and shutter
operation will be performed by either Berthold or by a
person holding a Specific license pursuant to Parts 30 and
32 of 10 cfr or from an agreement state to perform such
activities.

--
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BERTHOLD INSTRUMENTS, INC.
.

Statement:

Quality Control Procedure used in Germany at Labor. Berthold
was forwarded to Materials Branch in support of registration.

Berthold Instruments, Inc. will follow up by inspection and
i test of the received devices before shipping to a general as

follows:

Inspect for:

a) Labels (in accordance with 10cfr 20.203 (f)2 and 32.51
a 3 (i), (ii), and (iii).

b) Noticeable damage

c) Manuals, procedures and instructions (attach notice)

d) Source certificates (wipe and bubble test)
i

e) Hardware
,

.

Test for:

a) Shutter operation (if applicable)

b) Shutter agreement of position with respect to "on" -

"off" indication (where applicable)

c) Confirm radiation levels - at surface and 3 feet

Mechanical:

a) Apply epoxy paint to source access plate mounting
screws (integrity purposes)4

Note b) At the licensees facility apply epoxy paint to a set of;

screws / bolts on the mounting flange of the source
housing

c) For the LB 386 density gauge prepare unit for integrity
seal (install integrity seal at the licensee site after
mounting)

,
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NOTICE TO A GENERAL LICENSE

This device has been registered with the U. S. Nuclear
Regulatory Commission.

The receipt of this device automatically identifies you as
" General Licensee".

As a " General Licensee" you are subject to the regulations
of the U. S. NRC (10cfr31.5) or of a State with which the NRC has
entered into an agreement for the exercise of regulatory
authority.

Berthold Instruments, Inc. will provide a copy of the re-
gulations that pertain to t h r. activity of a " General License"
namely 10cfr31.5 and will go over these regulations with you as
part of our installation / commissioning lecture.

Instructions to user: (Licensee requirements)

1) Do not install, remove or service this device at any
j time.

2) You are to assure that all labels and instruction
affixed to this device are not removed and that there
is a label providing this instruction.

3) You are to assure that the tests indicated on the
i labels are performed at the required time.

4) You are to assure that any service to the source and
shield (including removing and relocation) are
performed by the Manufacturer (Berthold) only.

5) You are to maintain records of tests and servicing.

6) Do not abandon the device containing radioactive
material.

7) Removal and disposal of sources will be accomplished
; through Berthold Instruments, Inc.

8) Refer to 10cfr31.5 c8 and 9 regarding transfer.

9) Any questions regarding safety and compliance call
Berthold Instruments, Inc. 412/922-2635.

Berthold Instruments, Inc.
136 Bradford Avenue
Pittsburgh, Pa. 15205
412/922-2635,

!
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NOTICE TO A SPECIFIC LICENSE

This device LB manufactured in Germany, has been

registered with the Nuclear Regulatory Commission and has been

designated for specific license use only in the United States.

This operation manual in German /English provides a brief

statement on Radiation protection which we encourage you to read.

We ask that you refer to 10cfr20, when statements in this

manual referring to the regulation of the Federal Republic of

Germany are made.'

We ask also that you familiarize yourself with the labels

and cautions on this device.
,

?

An installation lecture will be provide by Berthold prior to

commissioning on Radiation Safety and operational aspects of this

device.
<

Berthold Instruments, Inc.

| 136 Bradford Avenue

Pittsburgh, Pa. 15205

T Phone / 412/922-2635
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BER THOL D MOL D LEVEL CONTROL S SURVEY DATA SHEEI

CUSTOMER:

LOCATION:

DATE:
Type of Source:
Source St rennt h:

IV. Source Holder (" Device") Wipe Tests

Top Operat ed Botton Ooerated

"A" Turning Shaft Sealed Upper Surface

bI 2
__...*2_

i H Source Source,_ _ ,
i 1

I
i w , j

''
* W i n d o w" B ""

i . -Window "D""

I "

I I

l i i
. _ _ a _ L} B o t t o m Plat e ___a t _ Bot t om Plat e, g _

t> N "E"d Turning Shaft"C"

Wipe tests will normally be made on areas at or near point A,B,& C for t ot
operated models, and points D& E for bottom operat ed models.

Type of unit-
Drawing No.-
Serial No.-

lest L ocat t on }| W2pe test sample No. | Report ed Result s

A

B ~ t
C

D --
~

E

Physical condition of Source Holders

COMJiENTS :
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Procedure for Replacing Source at the Customer's facility

Note: The removal and replacement of Berthold device source

will be by a Qualified Berthold Representatives named in

our (Bertholds) license and not by the customer or

their designate.

DRY RUN THIS PROCEDURE BEFORE ACTUAL RUN

Equipment Required:

A) Personnel monitoring - whole body badge, ring badge and
'

pocket dosimeter (Victorcen 06-502)
B) Survey meter (Dose measuring) Berthold LB 1200/133 or

Ludlum 14C

C) Contamination monitor - Berthold 1210 C (Optional)

| D) Surgical gloves

E) Tongs

F) Shielding container (transport container)

(one required for routine source change due to decay or
(2) for replacement of damaged source)

Procedure

Note: Initially the customer will be contacted and a new

source will be shipped to the customer's facility

in a shielded transport device. This device will

be sealed and only opened by Berthold personnel

(this will be clearly marked on the device)

- 1 -
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A) Select a dose rate meter (item #B equipment required).*
.

'; .@ Check calibration date and source check the in--

strument to insure it is operational

B) locate the new source (in transport container) as close

as possible to the device to be serviced.

C) Position your dose rate meter as close to the area you

are working in a stationary position about 3/4 body .

height. If your survey meter has an audible, make sure

it is on.

D) Proceed with the mechanics of dismanteling suurce device
,

housing in preparation for removing source.

E) At the point where the source is ready to be removed,Stop,

make sure film ring is on with the itD on the palm side

of the hand and then put on surgical rubber gloves.

f) At this point, make ready the transport shield to be able to

transfer the new source and receive old source by

removing the seal and loosen cap.

Note: The Cobalt source will vary in activity depending

on the customer's use from as little as 1 mci to 50

mci. Cesium rod sources will have a range of 10 mci to

300 mci. You can see the degree of radiation exposure

will change dependino on isotope and activity.

A simple calculation can be performed to determine the

dose rate at 1 foot as follows:i

Cobalt 60

Dose rate a 1' in mr/hr = 14.66 x A

Where A is activity in

millicuries after deca)

Cesium 137

Dose rate at 1' in mr/hr = 3.66 x A

Where A 10 the activaty mci

after decay

2- -
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The above calculations are for approximation only and..

is based on a point source consideration. So in effect
.

we are considering these rod source as point sources

with decay compensation:

G) Before proceeding refer to * + ** .

Remove the old source from the device housing and

carefully lay it next to the transport shield. (In ,

the case of a damaged or leaking source the source will

be inserted into a second backup transport shield).

H) Remove the new source from the transport shield and*

lay it down on the opposite side of transport shield.

Pick up the old source and place it in the transport

shield and replace cap.

I) Pick up new source and install it in the instrument*

device housing.

3) Reassemble the instrument device housing.

K) Check the shutter orientation and operation. You can

either use your dose measuring instrument or the

systems electronics.

L) Secure and seal the transport shield containing the old

source, and label it to identify isotope, activity,
date, serial and model number of the instrument removed

from and name of the cusomter.

M) With your dose measuring instrument - resurvey the

surface of the instruments source shield and

record. Do the same for the source transport shield.

0) P,epack the transpart container for shipment back to

manufacturer or his agent.

P) Determine who is shipper and insure unit is shipped in

accordance with regulations for "Special Form Al"

materia 1.

Q) Dispose of surgical gloves in the proper manner (in the

case of a broken source servicing, survey with a/2100

contamination in monitor before disposing)

- 3_
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R) Record reading of personal pocket dosimeters.

Insure that personnel not required to be in the area*

are removed - use tongs when handling the source
whenever possible.

+ Use paper toweling to lay source on if leaking or
damaged.

If replacement of source is due to damage or leakage be**

sure that a second transport source shield is available

to receive the damaged source, then clean the immediate

source compartment and shutter before installing new

source. All materials used for cleaning etc. are to be

surveyed and disposed of in the proper manner. A wipe

test using the Mark V kit should be performed after

cleaning just prior to installing new source.
.

James Welsh
de

.
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Procedure for Receiving Shipments of Nuclear Devices from

Germany or Returns from Customer

Note: All nuclear devices received shall be checked in

accordance with the following procedure within three

(3) hours if received during normal working hours or

within eighteen (10) hours if received after working

hours.

Responsibility

| It is the responsibility of the Radiation Safety Officer to

insure that all devices are received in a manner outlined in

the following procedure. The Radiation Safety Officer may

designate only those people named in the license to receive

radioactive shipments. (refer to the list of authorized

personnel)

Equipment Required

A) Survey meter (Dose measuring)

either Berthold LB 1200/LB 133 or Ludlum 14 C

B) Personnel monitoring - whole body radiation badge

-pocket personal dosemeter,(optional) ring badge need

not be worn unless service of the source and shutter is

required. .

1- -
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Note: When approaching any nuclear device for survey,

use a survey meter to determine radiation levels.

DO NOT rely on pocket dosemeters alone.

A) Select a survey instrument you determine to use,

(refer to equipment required item A) check to

insure the unit has been calibrated and has t.o t

gone beyond expiration date.

B) Source check the instrument to determine it is

operating properly - if not, use another in-

strument. (Check out of the meter is to be done

as far away from the package as practicable, at

least 3 meters).

C) Examine the shipping documents to determine

transport index information and isatope involved.

Check for special handling instructions.4

,

D) Approach the package, with the survey meter on,

and held at a 45' angle, to within 1 meter, note

reading (the reading should be less than 1 mr/hr.

for our devices). If the meter reading is greater

than 1 mr/ hrs investigate with caution to

determine cause. Notify Radiation Safety Officer

of problems to insure that our responsibility for

possible notification under 20.403 to considered.

E) If the meter reading at 1 meter is less than 1

mr/hr. proceed with checking radiatinn levels at

the surface of the device. four readings should
! be taken,, spaced 90* apart around the device at 1

meter and surface and logged for record purposes.

(Use radiation survey map (refer to figure 1).

|

-2-
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F) A wipe test is not required due to classification
,

"Special Form" material but will be performed if

the device is damaged in shipment to the extent

that it appears that the integrity of the source

is questior. q. (refer to wipe test procedure).

G) Record all survey results and other information in
1

the shipment and receipt log and on the survey

map, and file for records.

H) If survey results indicate the unit was shipped in

accordance with regulations and in a safe manner,

then processing the device for repair or service

can be initiated following the appropriate'

procedure.

I) If survey results indicate that the device was not

shipped in a safe manner, then check our re-

sponsibility under 10Cfr20.403. (If this be the

case, documentation is most important)

James A Welsh
dc

:
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Procedure for Shipping Devices

Note; All nuclear devices shall be surveyed in accordance

with the following procedure to enhance the safe

transport of these Devices.

Responsibility

It is the responsibility of the Radiation Safety Officer to

insure that the following procedure is followed as well as

the requirements of 10cfr71.

Equipment Required

A) Personnel monitoring - badge (whole body) audible
pocket dosimeter ring badge need not be worn unless-

handling of the source or servicing the shutter is
required.

I
i 8) Survey equipment (Dose measuring)

Either Berthold LB 1200/Lb 133 or Ludlum 14 C

: Procedure
A) Determine the dose measuring instrument to be used

(item 0 Equipment required) and source check instrument
to insure instrument is operational.

B) Check calibration sticker to insure you are not using
an instrument that is out, of calibration.

1- -
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C) With the survey meter on, approach the device for
'

- -

inepection..

D) Visually inspect shutter (if a shuttered unit), insure

that the shutter is in the closed position and secured

from opening - if provisions are made for a lock or

pin, make sure they are in place and secured.

E) Check the radiation levels at the surface of the device

or package on all six surfaces (if in a box or outer

container), or at 6 points 90' apart (4 on X axis and 2

on Y axis) if the device is to be shipped in its own
shield, Record readings.

F) Repeat step E at 3 feet from the surface. Record

readings. Step E and F provides information for

transport index and labeling as well as defining the
position of the shutter in devices that use its shield

housing for transport purposes.

C) As dictated by the survey results select the proper

warning labels ie. Radioactive white I, yellow / white II, <

or yellow III. Two labels are required (on opposite sides).

For Example:

a) If a surface reading on the exterior of the

package or device is less than 0.5 mr/hr. while I

labels are proper.

b) If the surface reading on the exterior of the

package or dev ice is greater than 0.5 mr/hr. but

less than 50 mr/hr, yellow / white 11 labels are

required.

This label requires a transport index the-

transport index is the reading taken at 3 feet from

the surface in mr/hr.

-2-
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c) If the surface reading on the enterior of theo

package is 50 rem /hr - yellow III labels are
'

required. The transport index again is the

reading at 3' in mr/hr.

H) Refer to 49 cfr 173 for pertinent D.O.T. regulations

prior to shipment. There are three considerations to

establish in determining what D.O.T. regulations apply,

and that is the type, quantity and form of the

radioactive material. Our devices will be considered

"Special Form" (A.)

James A. Welsh

de

f
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', [ Procedure for Wipe Testing Rod Sources P2608-100/101 Located
in a Shield for Mold Leveling

.

Note: Hold level devices used in the steel industry are
equipped with a 3mm steel window in the shutter port.
This is a permanent window and renders the source
itself inaccessable so a wipe of the window and seal
will be required.

Equipment Required:

A) Survey equipment (Dose measuring)
Either Berthold LB 1200/LB 133 or Ludlum 14C survey
meter

D) Pocket dosimeter (Victoreen 06-502)
C) Mark V wipe test kit

D) Whole body badge and ring badge

Procedure

A) Select a survey meter (dose measuring item A equipment
required)

B) Check to insure survey meter is within calibration time

C) Source check instrument to insure it is in operation

D) Approach the device with your survey meter on (includes
audible)

Note: Mold level source housing are affixed to the mold,
leaving a space of about 3" at the top and bottom
between the device housing and the mold to insert
a wipe swab. It is your option to either obtain
the wipe from either end (naturally the most
accessable point is recommended).

E) Position the source in the off position. This can be
verified by your survey meter at the top or bottom 3"
access point and the systems electronics.

F) With your wipe test swab wipe the window and seam area

C) After the wipe is accomplished insert the sample into
its protective tube, and label the tube with the
required information - isotope date, device serial
number and customers name.

H) follow up on sample for analysis.

I) Document for records.

. _ _ _ _ . _ _ _ .
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!. HEALTH PHYSICS inc.,

d 2980 Industrial Blvd. Box 197 . Bethel Park Pa.15102 Phone 412 503 2242*

,

INSTRUCTIONS FOR UE 1F MARK V
4 LEAK TEST KIT ON SEi. .0 SOURCES

a

These procedures are to le followed by the individual trained and authorized
* b'y the licensee's RSC' no employ the K1rk V Leak Test Kit for leak testing scaled

sources of radioisotc3"s. Should any question arise concerning proper use of
the Kit, contact App 1xed Health Physics, Inc.

1. Pre-Test Procedures

In preparing the Fbrk V Leak Test Kit, follow these simple procedures:

a. Remove the plastic cap with its cotton swab insert from the plastic
, test tube. Add a few drops of water to dissolve the powdered
! wetting agent in the tube. Slightly dampen the swab's cotton tip

with the wetting agent solution, and discard any unused solution
j that may re=ain in the tube.

! Return the prepared swab to the test tube.

b. . Complete the information required on the self-sticking, circular
i leak test label which is included in the Kit, and securely attach

to the midsection of the test tube.

Obtain a remote handling device, such as an AHP Protecta-Holder,c.
which will be used in manipulating the swab stick during the actual
testing procedure.

'd. Carry out final preparation for all radiation protection measures |
<

; that must be employed.
,P

2. General Testing Procedures
4

The following general testing procedures should be used on sealed sources:

a'. Crasp the cap or the bare end of its swab stick with the AHP Protecta-
i Holder or other suitable remote handling device,

b. Carefully, but firmly, wipe the dampened tip of the cotton swab over
surface areas of the sealed source. With certain sealed sources that

| are located or permanently used in special equipment, it is only nec-
! essary to wipe surfaces of the mounting or storage deyice on which I
i radioisotope contamination might be expected to accumulate.
i

Immediately following the wiping procedure, dispense with the remotec.
I

handling device and securely replace the cap and its swab insert in the |i

1 labeled plastic test tube. Avoid touching the cotton tip to the
: Dody or other objects
i

! AHP:130A Rev. 9/81
i

| C ONSU LT ATION S e R VIC e S. PRODUCTS R A DI ATIO N APPLIC ATIO N S
. *

:
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3. Post-Test Procedures*

Pursuant to completion of the leak test, t.hese steps must be taken:-

,

Complete the Mark V Leak Test Data Form in a legible fashion. Thiss.
form must be signed by the individual who performed the sealed source
leak test.

4

b. Enclose the Data Form and the sealed plastic test tube in the mailing-
3
'

box, and seal the box. Fill in the proper return address on the Applied
Health Physics, Inc.'s shipping label and securely attach to the box.

: -

Monitor all external surfaces of the mailing box with a calibrated
| c.
i survey meter, such as a Geiger-Muller meter with an end-window probe
; detector. Post Office Department regulations require that radiation

levels at any surface of the box must be less than 10 milliroentgens
i for 24 hours; i.e., an average of approximately 0.4 milliroentgens

- per hour.
.

If results of the survey meet these requirements, proceed with mailing '

the Mark V Leak Test Kit to Applied Health Physics, Inc. Should the
survey indicate that any surface of the box has a dose-rate greater
than 0.4 milliroentgens per hour, immediately notify Applied Health

'

Physics, Inc. by telephone.

i

f
e

:

i

. I
J

'

i

i

:

L
'i

!

j AHP: 130A Rev. 9/81
1 !

'

i
!

! .

|

|
1

,

4

I
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HEALTH PHYSICS inc.
Bethel Park. Pa.151022980 Industrial Blvd. - Dox 197 Phone 412 . Sc3 2242. *

, .

i
i

RADIATION' PROTECTION MEASURES DURING USE
' 0F MARK V LEAK TEST KIT-

! -

! Precautionary measures must be observed by any individaal authorized to leak test
sealed sources with the Mark V Leak Test Kit for radioisotope users licensed by the

i U. S. Atomic Energy Commission br an Agreement-State. They may be su:::marized as
j follows:
!

! 1. Certain sealed sources of radioisotopes are NOT TO BE REMOVED from shielding
devices within which they are permanently mounted or stored. Radiographic

j exposure devices, density gauges, teletherapy units, and other such devices
shall be leak tested by conducting the test on accessible surfaces of the,

k device upon which contamination might be expected to accumulate.

NOTE: When testing such devices, the sealed source must be in the "0FF"
position. This must be confirmed by conducting a radiation survey of the

j device prior to performing the Icak test.

! 2. The individual conducting the test should wear a lapel film badge, a ring
! badge, and pocket dosimeters or pocket chambers as may be required by the
! AEC or Agreement-State license conditions. With this same consideration,

personnel monitoring devices should also be worn by other individuals per-i

j mitted to remain in the area where leak testing is being performed.
4

3 3. The leak tester must monitor the test area and any adjacent areas with
calibrated survey meters, and any required signs must be posted in accord-
ance with Title 10-CFR-20.203 or other applicable regulations. i

~

4. Only remote handling rechniques shall be used during the manipulation of,

i " free" sealed sources. Sources must not be allowed to come into contact i

I with the hands or other portions of the body. Full advantage should be
i taken of the inverse square law and minimizing exposure time.

j. 5. It is recommended that the leak tester wear protective clothing during
the testing of certain sealed sources. Flexible protective gloves, such

'

i ,as AHP:446, offer significant shielding from beta radiation and also pre-
vent the possible contamination of hands. When leak testing higher acti-

| vity sealed sources of strontium-90 or other energetic beta-emitters, thick !

lens safety glasses can afford significant protection to the eyes.;

!

j NOTE: Ordinary x-ray aprons and similar garments made of, leaded rubber,
i plastic, or glass offer insignificant protection from high energy gatuna-

emitters such as cobalt-60 and radium-226.

I

I
!

a

|
.

j CO NS ULT A TION . S E RVIC E S *PRODUCTS M A DI A TION APPLIC A TION S*
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6. When necessary, accessor: shielding devices should be used in the leak
testing are. Should the tester not have an AHP Periscopic Shield at his.

disposal, he may employ n barrier composed of appropriated thicknesses of
lead, steel, or concrete when dealing with various gamma-emitters. A
portable shield of one-l.alf inch thick lucite or other transparent plastic
not only absorbs most beta radiations encountered, but facilitates viewing
during the leak testing process.

.

7. Since the surface of some sealed sources, especially those containing beta-
emitters, may be made of a thin foil, special care must be taken to avoid
puncturing .erroding, pr otherwise damaging this surface during leak
testing.

8. It is reco= mended that " dry runs" are conducted prior to the actual testing.
If du=my sources are used during such a practice session, the test operator
should dispense with them before beginning the " wet run". Confusing the
real sealed sources with the simulated ones can be conducive to over-
exposure incidents.

9. Although most licensees are required to leak test sources at intervals not
exceeding six (6) months, scaled sources should be leak tested following
any incidents wherein they may be damaged. Should a source be subjected
to chemical or physical stresses beyond those for which it was designed,
an immediate leak test is recommended.

10. Adherence must be given to the provisions of the AEC's Title 10-CFR-20.101,
" Exposure of individuals to radiation in restricted areas, "and other
applicable sections of AEC and Agreement-State regulations during all leak
testing procedures.

.

_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ ______ s
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Radialion Surveys for the Bert hold Cont rols

CUSTOMER: User License N o ._ .
L0CAiION-.

Date Malerial Received:

Type of Berthold Equipment :

Bert hold Drawing No.

Source f>pe:

Source St rengt h:

No. Source Holders (Devices) and Sources:-
*'i .i

No. of Sources shipped separat ely from the
Source Holders:, . .

,
-. , .

S o u r c e H o l d e r Qe r'.i a lfac.,',,s . :
,

' . * . *

. .

'%

As indicat ed be low, t'he f ollowino t est s will be made on the
equipment list ed above.

Tests ta be pe r f ormed
liY e n 40

1. Shippino Packaolno Survey

!!. localized Area Survey of Storage area
!!! Radiat ion Measurement s of each devict,

IV Source Holder (" Device") wipe fests |

Shut t er closed
Shut t er Open

Ot her (cpecify)

Dat e of work performed
Measurement s made by

Cust ome r Acknowledo.+ent
Dat e

.

d4

0



_

|

|

BER T HOL D CONTRQLS SURVEY DATA SHEET

CUSTOMER:

*

LOCATION:

DATE: SHIPPER

Type Bert hold Equipment
No. Unit in Package of shipped
Package Size
Ivpe of Source
Source Strength

I. Shipsing Packagino Survey

A'

[
3'

I
A
.

c

Q.;'| o., 5 o- o 5.---,:o.

sh 'A
.

'
C

I
>

i
C'

Radiat ion measurement s will be made at the surface of all fuur
sides plus t he top (point s A,B,C,0, and E), as wc!) as at
dist ances t hree (>') feet away from these l oc a t i oris (point s A',
O', C', O' and E'

.-

LOCATION POIN15 i SURFACE MEASUREMENIS}IHREE' HEASUREHEN15

A

B

C

D
E

A'

B'
C'
D'

f

E'

!

ii

!-._- _ _ . .



DER T HOL D CONTROLS StJRVEY DATA SHLEI

CUSTOMER:

L OC Ai!0N :

DATE: SHIPPER

Type Berthold Equipment
Package Size
Ivpe of Source
Source St renat h

II. Localized Area Survey of St orace Area

'"' Plant St orage Area
A'

| Source holders
_g ' (" devices")

O '.< - 3 ' - - - - - . L- - - 3 ' -s O ''

,

A%
'

:
1

| '3 '
'

4

C ]
u -

,

\
Measurement s t o be made 3 feet (3') from all four siden and the
top of the source holders (devices) in their stored locat ion
(point o A ' , B ' ,C ' ,D ' and E') before and af t er st orage

'LOCAi!ON POINT INITIAL SURVEY AfTER STORACE
' Survev
i

~

n ,

c, s

O' i

E' !
| L ,_

lype of conal ruct ion of storage area
Size of s t o r . ige area Width

t engt h

Height
No. of doors int a st orage uren
Are doors (s) securely lockable
Hose radiation warning signs been put 7n place?
Type of cont ainer used |o hold the dource Holders
Does cont ainer (if uned) have radiation warninq nigno?

_ - _ _ . _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ - _ _-____- - _ __
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BERTH to CON T ROL S SURVEY DATA SHEET

CUSTOMERr

LOCATION:

DATE: Shipper

Type Berthold louipment
1

!!!. Radiation tieasu rement s of Each Device

Type of (! a r t h u l d equipment
B e r t h o l d '.' e v i c e Drawing No.
Dat e rece.ved ,

No. of ScJrce Holders-incl sources
Source f y le
Source St rengt h
Device St'ial No.

N
I
i
d
I

) o

W--d- * * [ 's --d--E
'*

Ps ~ . *

*,

5

'S
|

A radiation su: vey of each device will be madu at each dist ance
"d" of Ocm (si. face), Sem, 30cm and 100cm. Measurement s can be '

made with shut'or closed H fid Shut | H r Open.

A. Shut t er f loned:

Test t or it ion 0-em Lem 30cm 100cm
_

ilsurface)
_

N

5 I>

E

W

P 1 ( t esp )
P 7 (Fot t omy

1

. [ -
.

.. _

._



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

i.

1

i,

|.

u.
. . , - ,

t r, -

2503 !!! -

-

Page 2.

!

!!!. Radiation Measurements of Each device

B. Shutter Open:

Test location 0-cm Scm 30cm 100cm
: Surface)

.
'

N

5'

E

W

P 1 (top)
,

1 P 7 (bottom i

;

*
I
!

1
.,

,1 e

Ai

i

!

!

I
a

i

f

I

t

|

|



, < , -+.
~ i **

,

, , .
,

_

<-
'

Training of Berthold Personnel in U. E!,, [

-
/ ..

Operation and Service - ,

Initial training wi'.1 be pro'vided by LAB. Berthold in Wildbad,
West- Germany and updated whenever new devices warrant. This

training will be passed on in U. S./by the person trained in

Germany,

. .i,' ~-
>

,

Radiation

A training program wil'1 he in effect for all employees
- ~

handling radioactive soutces Imd i e' f r e s h e r t r a i n i h':) o n a
'

- ~-
yearly basie (records will be maiatained),

This training will be the r$sponsibility of James Welsh. .

The training program on the " Mechanics nnd Physical" f,
properties of RAM for safe use and handling of will include

the following topic./ Note "D" refers to DIDACTIC and 9"

refers to PR AC T ICAL handlir.g and demonstration.
(D) A. Element identification

(D) B. Isotope Production

(D-P) C. Electromagnetic & Particulate Radiation

(D) D. Energy Spectrums *

(D) E. Direct lonization

(D) F.. Indirect lonization

(D) G. Activity units & sub , units including S.I. units

(D-P) H. Inverse Sq. Law
'

, _,
,

(D-P) !. Time, Distance, and Shielding
(D) 3. Mathematics 1

(D) K. Roentgen, Rad. & Rbh./S.I. Units /
^

(D-P) L. Calculating dose from el.ctromagnetic radiatJon
using 6 C.E.N. and Comm|. Ray Constant formsla

(D) M. Occupational Exposure Limits

(D) N. Some 02ological Effects

(P) O. Survey Equipment
(D) P. 10 cfr 19

,

,

Jan:es Welsh -
>

,

dc '

:s ')s

'

i
. - ..
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CUSTOMER TRAINING

Customer training will be the responsibility of Mr. James
Welsh or his designate so named in our license.*

I. Training for specific licensees (at installation)

Operational

A) Identification of component parts
ie. Detector / electronics

B) Level calibration

C) Shutter operation and safety check"

D) Problem determination

E) Dos and don'ts of operation

F) Who to call for servicing
~

G) Emphasis on source servicing by Berthold personnel
only

Safety

A) Mechanics and physical properties of the isotope
employed

| B) Dose calculation

C) Activity calculations

D) Regulations regarding their responsibility as a
specific license with emphasis on receiving
sources

| E) Occupational exposure limits
!
; f) Personnel monitoring requirements

II. Training for General licensee (at installation)

Same as Item I A through G (operational)

Under Safety:

'

A) Do's and don'ts regarding safety - keeping it as
simple as possible

B) Provide the customer with a copy of 10 cfr 31.5
(customers responsibility)

C) Question and answer period
D) Reviewing the labels on the device
E) Instructing the customer on Berthold's

responsibility regarding the device.

Records of training will be kept.

|

! James Welsh
j

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

dc
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t 'C. FEE MGW ER AM
Docket No. 030-20767
Control No. 02479

,

Berthold Instruments, Inc.
ATTN: Mr. A. McCabe
136 Bradford Avenue
Pittsburgh, Pennsylvania 15205

SUBJECT: APPLICATION FOR MATERIAL LICENSE DATED JUNE 4, 1984,
AND OUR REQUEST FOR INFORMATION DURING A TELEPHONE
DISCUSSION ON JUNE 5,1985

Gentlemen: '
.

i

This concerns the subject application for material license and our letter in
which ye notified you that the application was deficient and that certain 1

additional information was required.

You are hereby notified that unless within thirty (30) days from the date of
this notice we receive the additional- information requested, we will consider
that you have abandoned your application. This action is without prejudice to
the resubmission of an application. ,

t
Sincerely,

'
i

a-_ .. w

John E. Glenn, Ph.D., Chief ,

Nuclear Materials Safety Section B<

Division of Radiation Safety
' and Safeguards '< ,

,

RI:DRSS
#Davis /rw

l

8/gV85

1 0FFICIAL RECORD COPY ML 017 DAVIS 8/7/85 - 0001.0.0'^

i * ' *j T 08/07/85as,o
, .a r - r r Y

,

'
'

, ,_. - .



DepHment
,

BERTHOLD INSTRUMENTS,'INC.ggaumq 136 Bradford Avenue-

Pittsburgh, PA 15205
Nuctar InstrumentaHon 412 922 2635 Telex: 812527

January 11, 1985

U. S. Nuclear Regulatory Commission
Region I
631 Park Avenue
King of Prussia, PA 19406-1498

.

ATTN: JACK DAVIS
CONTROL NUMBERS - 02478 AND 02479

Dear Jack,

With regards to our phone conversations of
November 20, 1984, and January 8, 1985, wherein you
requested clarification and additional information
regarding Berthold Instruments, Inc., original appli-
cation for possession and distribution of sealed source
dated May 24, 1984 The points that we discussed I
will address in the following manner.

Point #1) USE OF WHOLE BODY AND RING BADGES
I have checked our appli-
cation and I cannot find
any inconsistencies in
the employment of these
badges. I do admit that
this point needs clarifi-
cation and additional infor-
mation as to their use
as follows:

Whole body badges will be
used by any employee who
has access to the area
where shield sources are
stored.
Ring badges will only be
employed when handling
the source itself. (Naturally,
whole body badges will
always be employed).
We estimate that handling
of the sources in storage
awaiting distribution will
be less than 1% of storage
time if at all. In the
field, we till handle the_t

_ (' '., g I f,A ,a_ _dy sources f!ar replacement
purposes oue to damage ()) g
(low probability) or decay
(every 3 years (opp.) for qpp{ jg" '( ''(]['; {Qpy",

t " ' '! Co and 15 years for Cs).



. .

*
.

Most of our devices contain
less than 50 mci of activity
but ring badges will be
employed in all cases of
source handling. Refer
to attachment #6 original.
Application for servicing-
operation item 1C i and
11 for typical whole body
exposures. We estimate
at least 10 times the exposure
indicated for hand exposures.

Point #2) INSTALLATION SURVEYS AND
INSPECTION
Surveys and inspection
will be performed on all

i installations to general
licenses. In the case
of specific license where
the customer chooses to
install on their own, we
will make recommendations
and give guide lines on
external electromagnetic
surveys and wipe testing.

Point #3) INSTALLATION SURVEY PROCEDURE
External electromagnetic
radiation surveys will
be performed at the surface,
30 cm and 1 meter from
the source housing shield
with the eccentric shutter
open and closed. Again
with the shutter open and
closed, radioactive measure-
ment will be performed
at 30 cm and 1 meter on
each side and detector
end if accessable. This
survey information will
be provided to the customer
and for our records.

EQUIPMENT USED
We will employ a Berthold
LB 133 (refer to attachment
#1 for specifications and
technical data) for dose
rate measurement. This
instrument will be calibrated
by Applied Health Physics
Corporation in Bethel Park.
Pittsburgh, Pennsylvania

! at a frequency dictated
by regulation (10cfr).

I
1

!
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Point #4) LEAK TESTING
' Leak testing will be accom-

plished by wipe test at
frequencies determined
by regulations with regard
to General licenses. Berthold
Instruments, Inc., will
either personally provide
wipe test surveys and analysis
or provide a Mark-V leak
test kit manufactured by
Applied Health Physics
in Pittsburgh. Applied
Health Physics Corporation
does provide analysis for
their kits.
Berthold Instruments, Inc.,
will elect to perform wipe
surveys depending on circum-
stances. We will employ
moist wattman paper or
cotton swabs for the wipe
tests. Analysis of these
wipe test will employ P.M.T.
sodium iodide detectors,
(1" to 3" depending on
the energy), with a Berthold
LB 1026/27 electronics
capable of responding to
activities less than 0.005
uCi.

PROCEDURE:

The procedure for wipe
testing will include 3
points for wiping as follows:

A) Face of shutter (shutter closed).
B) On beam port.

C) Any exterior housing surface.

*Each wipe will be approximately
4 square inches.

When supplying the customer
with a leak test kit, instructions
uill be furnished on how
to perform said test.

Point #5) INCOMING WIPE TEST
As an added precaution,
a leak (wipe) test will,

| be accomplished on all
; shipments received from
| Berthold - West Germany

using the procedure described
in Point #4 prior to distribution.
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Results of these test will
be part of our records.

Point #6) DISPDSAL OF DAMAGED / DECAYED
SOURCES
The removal and replacement
of all sources will be
by Berthold personnel only. -

Decayed sources will be
packed and shipped back
to Germany by Berthold
Instruments. Inc., personnel
in accordance with regulations.
We will utilize the services
of Applied Health Physics
Corporation for the disposal
of damaged sources.

Point #7) FACILITY DIAGRAM (SKETCH)
Refer to attachment #2.

Point #8) CHANGE (DELETION AND ADDITION)
Berthold Instruments, Inc.,
would like to change Item
#8, Attachment #1 of our
original application.
The following list will
replace our original appli-
cation Item #8, Attachment
#1.

- - . _ __ - . _ . _ - . _ _ _
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Co-60 Sealed Source Berthold 2550 i

P2608-100 j
Co-60 Sealed Source Berthold 2550

P2608-101
Co-60 Sealed Source Berthold 2 W 200

P2602-100

Cs-137 Sealed Source Berthold 2 0 500
VA-287

Cs-137 Sealed Source Berthold 2 E 1000
P2623-100

Cs-137 Sealed Source Berthold 2 0 1000
P2645.100-000

Am-241 Sealed Source Berthold 3 E 100
P-2642-100

Am-241 Sealed Source Berthold 3 5 100
P-2611-100

Cm244 Saaled Source Berthold 3010
2657.000-000

Sr-90 Sealed Source Berthold 10 0 0.0001
M1603A

Sr.-90 Sealed Source Berthold 10 5 0.1
M16038

Sr-90 Sealed Source Berthold 20 E 0.0001
1210CS

NOTE: These activities are maximum amounts per source device.
In most cases, activity levels will be less than
that stated in Column D.

>

_ _ , _ _ . _ . - ,
- -
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Point # 9) ADDITION I

Please add to Item # 10 Radiation
detection instruments ( Attachment #2
original application) the following
instrument.

.

A B
-
C D E

-
F

Dose Ratemeter BertE'ald LB 140 Y Neutron 0.5 m rem /hr.
to 15 rem /hr.

This instrument will be used for Surveys of the Am241 Be
source 2611-100.

Point #10) ADDITION
Attachment #1, Item #9.
Storage of sealed sources (original
application Item D).

1

1) Rod source housing shield Berthold 21157.001
for sources 2608-100/101
and VZ287.

2) Housing for Source Berthold 19166-002
P2611-100.

3) Shield storage for Berthold 21121-002
housing 19166-002.

4) Point Source shield Berthold PB2199.002
housing for sources
P-2602-100, P-2623-100,
and 2645.100-000.

5) Source housing for Berthold 2193-100-000
source 2642-100. 2193.200-000

6) Source holder for Berthold 2648.000-000
source 2657.000-000.

7) Housing for source holder Berthold 15136.000-000
2648.000-000.

8) Housing and holder for Berthold 15113.002
source 2642-100 in-line
density guage.

;

9) Housing and holder for Berthold 1555.100-021
source 2611-100. Moisture
guage in Sulfur analyzer.

I 10) Drawing of overall Sulfur Berthold 15143.001
! analyzer shields including
j moisture and density detectors.
1

- - - . _ _ . . . , .,_ . . _ , , _ _ , , , . _ . _ .
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11) Cs and Ca point source Berthold 21135.100-00
shield housing.

I trust t.lis added information and change is
clear and precise. I appreciate your call informing
us of these discrepencies and your prompt attention.

.

Regards,

M
Jim Welsh

JAU: mis-

Enclosure

|

T

i

>

1

,

-- - - - - - - - - - -
-- . _ _ , , . _ - , , ,
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Application

The LB 133 has been designed as a handy doserate GM counter tube instruments does not provide
meter for universal application in nuclear engineenng as sufficient sensitivity or where their energy dependence
well as nuclear medical installations. is inadequate.
Combining the low energy dependence of ionisation
chamber instruments with the stability and high sensitivity The versatility of the instrument is increased further by

i of counter tube instruments, the LB 133 closes a real the fact that the counter tube can be unscrewed and
gap in doserate measurement. It is intended to be connected to the instrument by an up to 5 m longi

,

| used primarily where the measuring range of conventional cable.

LABORATORIUMPROF.DR.BERTHOLD D-7547Wildbadt CalmbacherStr.22 P.O. Box 160 Phone (07081)3981 Telex 07 24019
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... and its T.
.

Outstanding Features E

.E

e The doserate measuring system LB 133 has been
approved for official calibration

6

under license no. according to the German calibration !*
regulations *). ;

it may therefore be calibrated and can - after the calibration
,

has been camed out by the competent Bureau of Standards -
,

be used for radiation protection measurements which are
,

based on the legal regulations.
,

e The LB 133 has already been scaled according to the
3new legal unit for the equivalent doserate " Sievert" (Sv).

To establish a simple numerical relation to the previously
,

i

used units, the so-called " photon-equivalent-doserate", ,

recommended by the PTB, will be displayed. Thus, ,,

) 1 Sievert (Sv) = 1 J kg'' = 100 rem = 100 R ;
resp. I,

1 Sv h'' = 0,1 mrem /h = 0,1 mR/h

e Sma!!est (quasi-linear) measuring range 0-3 SV h'' / hd !,
(approx. 0-0.3 mr/h), therefore the background count

Q@*: ~ .;)\
|

% i *

rate s easily detectable (statistical standard deviation
,

e Using an energy compensated proportional counter tube
|in the pulse count mode as detector ensures a large 9m '

l
m ,i E2

'e' measuring range combined with low energy dependence 3 | 1 I e # i t ,f ,'*'t.2 3.

! O
,

e Suitable for doserate measurements of '2sg - + ;

|iO Visual and audible alarm threshold indication } pS'v h-1 .

< 'j
$.t. k j . ,j r

O Flashing light indicates imminent battery exhaustion t _ _

__g- -

, . j .

| w . _ _ _ _ _ 4
_

; .,

O Battery voltage check incorporated in display
_

[ j
LB133 :

,i -
- -

O Threshold check with display i }

,

'

) O Simple mains supply unit for stationary use

O Radioactive test equipment for extension of the legal ?$
re-calibration period * from 2 to 6 years
can be supplied as accessory

0 Extension cable (5 m) between counter tube and
electronics, can be supplied as accessory

7 s.oond p ,.- e a maanen sor casano en ,nne sym. n.
dei.d Aupest 6.1975 (sGs4 I s *;aiI e

, or = cm on c e an v N ih. r.gutanon on th. penad ofn.,unani a,

w s. ists teosii. s 2osa)
|

LABORATORIUMPROF.DR.BERTHOLD D 7547Wildbad1 CalmbacherStr.22 P.O. Box 160 Phone (07081)3981 Telex 0724019
, . . . . ._. _ _ . . _ . _ . . . . - . .... - , . - . _ _ - . ..- _ . .. ;. -..

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



o
LB 133 *

J,ER - & ZF "!.Th- 1 --@I -- L T- =Eri--- = . " . _ 'u=-
- ,

....
,

| [-hie.U'i ~h h! .} I '-- ; Nii . b i ~-- Obf'|h|| ---N_E .. .. - .: :R

ij:- L:g
.1.__..i.r! .y == .- .E. ._=n_f_.t. i.j p i. _- :--- _

c . _ . n= - ,:=:= .y
."3

_=.. aa ;1:; *!::*.+; i.jg
-

.tl, - . .f- . . , . ._ .4

g -

._.3.__....._-.__,_........|__
-

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

. . . . . . . _ . . -

,
.. . -T...... . .f.- ;= ..:.. q,,.- - .-. :.._ ._..p_ mg g jy..3

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

.
_ .

.N. (..
_ . . . . . . .

, , g, g.. .
.. M . _ . ._ _ e_..... . . _ __... .4 4. . . . . .____ _ . . _e... m .

. -

_, g. },. 4 ... ,, 7' .. ... .. _ ,.. _ _ . .
,e p . u -<7 : sW, -

'F-+;6 -a r + ! F-r --

8 s x 5,

-

/
-

N / !
._ . 1 m- -

. .

-'- m * m=/n- h a r - t -re . . - w=# --+4 m :-==+ ; .

i*Ein=12-i/d- "i =1 s =Eid ---E-i sii IHM=l : --i M !!! Ul 5- i -
t_.._-m.. ..jg:/.g._..r_:. - ; r. :rt 7 . _ _ . .- - ...1. . ., i: - --

..

_
-

...+._.m. -

.._ _.. _ _ _ . . . . . . _. , ,. ,4-. __.;
-

g
. i __--. t =. . . T. :.g .

. . . .

_ . . !". . "-{ r - _ . __..T.L.. .'.j .w.m._ - - * * ". =. :. .2., ;.. . . . . *
.

--:.__. .. . . j _
_

-.. ..

.--i-#IE5]!!515! l ililNE =455!i E C b_=iE'fi.~55 uE f5l Ndi!!j ~ ~ =
,

p
_ . _

__- M 'Irl :3 Id' ~~ -Energy dependence
- __........._..r.... _ . _ _ _ _ . ~ . ._..._.3..... ,

- OM *

, .,.
.

m._ea. ._ eg p4 m . |w.q .. _.- r . yr y_ .r p pp ,sq_- y .-_ :
_2 s .

Energ, y_,4% ),
. 1

-

'
t,

n i i , ,. cH m . i - - ,1

!

.

f
. .

.

b

.

.

.

Technical Data Colour
orange

Detector Weight.

Proportonal aluminium counter tube with special approx.1500 g
energy filter Dimensions incl. Counter Tube
Effective cross-section approx. 20 cm2 380 mm x 125 mm x 95 mm
Calibrating factor approx. 50 s ' per 10 gSv h''

i Energy Dependence Accessories
See graph. Nominal range 30 kev - 1,3 MeV handle
for photone energy mains supply unit
HV Supply wall mounting
Preset to approx.1900 V, intemally adjustable 200 V
Measuring Ranges
0-3 pSv h ' (approx. 0.3 mR/h) on quasi. linear scale
Factors x 1, x 10 x 100. x 1000 x 10000 selected by
pushbutton. scale length 75 mm
Time Constants D
2 s. x 10 by pushbutton selection {| ,,

'

Single Pulse Indication f |
Audible, selected by ON/OFF pushbutton

{
i

Alarm Threshold
1

Adjustable over full scale length with slotted potentiometer
,

'

in control panel
Threshold check on display by pushbutton selection

,

Audible and visual alarm when threshold is exceeded - |, ,

Batteries ,$t -

|'| 6 round miniature cells,1.5 V. No. 7244 (IEC No. LR03)
.

Cell life 72 h continueus or 10 x 8 h intermittent
, ,

Battery check incorporated in display, pushbutton selected '
,,

[,

Waming several hours before battenes exhausted by
.

flashing LEDs on scale j I
Mains Connection *

Through extemal mains supply unit 3
'

| LABORATORIUMPROF.DR.BERTHOLD D-7547Wildbadt CalmbacherStr.22 P.O. Box 160 Phone (07081)3981 Telex 0724019
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HEltTilOLI) IN.<Titi'M ENT.w. INC
136 Bradford Avenue
Pittsburgh. PA 15205

Nucle a* Instrumentation 4 j p, gyp,pg39 7 p,g , g37377

September 28, 1984

U. S. Nuclear Regulatory Commission
Region I
631 Park Avenue
King of Prussia, PA 19406-1498

ATTN: JACK DAVIS

REF: CONTROL #5 - 0 (POSSESSION)
02479 DIGTRIBUTION)

Attached is further information I forwarded to
Steve Baggett on devices to be safety evaluated and
certified. (Two copig for your file.)

By way of this letter, I request that the following
information be added to attachments #1, Item #8 on both
possession and distribution license applications with
the control 102478 and #02479 respectively.

As follows:

Cm 244 Sealed Source Berthold Inst..Inc. 4 5 10 mci
15136.000-000

Amp 241/Be Sealed Source Berthold Inst..Inc. 2 5 100 mci
21121-002

Am241/Be Sealed Source Berthold Inst..Inc. 2 9 100 mci
1555.000-021

Am241 Sealed Source Berthold Inst..Inc. 2 9100 mci
15113.002

Am241 Sealed Source Berthold Inst..Inc. 2 9 100 mci
2193.200-000

If you should have any questions concerning thir, matter,
please feel free to contact me at (412) 922-2635.

Si cere .

-

,,0FFICIAl. RSsmeCORD COPY"
A. Welsh

JAW: mis

Attachments - #2193.200-000 (2 Copies) gg[
#15136.000-000 (2 Copies) p
#21121-002 (2 Copies) 010CT E84
#1555.100-021 (2 Copies)
#15113.nn? (P Cnniani
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Am-241 area source 09/79,

TECHNICAL D0CUMENTS
SUPPORTING AN APPLICATION FOR PERMISSION

TO HANDLE RADIOACTIVE SUBSTANCES

Commission number: (please quote)

Applicant:

1. Description of the radioactive substance:

24I1.1 Isotope designation: Als

1.2 Chemical composition: Am 0
2$

1.} Physical state: ceramic bond

1.4 Enclosed or open: enclosed

1.5 Number off and individual off, 100 mci each
activity: "

1.6 Manufacturer: 'Ihe Radiochemical Centre,
Amersham / England

1.7 Supplier: Iabor Prof. Dr. Berthold,
Wildbad/Schwarzwald, Gemany

2. Description of the ery:losure:

For details regarding the construction of the enclosure see the
enclosed drawing P 2642-100.,'Ihe enclosure is tested by the manufacturer
for surface contamination and leaks. A relevant test certificate is
handed to the user on delivery.

3. Description of the shield:

'Ihe source is pemanently fitted in a measuring head to drawing 2193.
100-000 M. 'Ihe radiation outlet opening can be closed by a Pb shield.

4. Dose rates :

At the measuring head surface -
excepting the radiation outlet
opening: 0.20 mrem /h

At a distance of 1 m from the
open radiation outlet opening: max. 0.75 mrem /h

'

5. Description of the intended handling process or use:

-2-



,
_ _

-2-
<

6. Information regarding the whereabouts of radioactive sources which
are no longer reauired or decayed:

They will be returned to the relevant state collection point for
radioactive waste or to the supplier.

.

Date:

Enclosures:
Drawing P 2642-100
Drawing 2193 100-000 M

.
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SULFHUR 04/80-

Technical documents supporting an application for permission
to handle radioactive substances

Commission number: (please quote in all correspondence)

i

Apolicant:

1. IVscription of the radioactive substance :

1.1 Radioactive substance 244Cm,

1.1.2 Chemical composition: curium oxide

1.1 3 Ihysical state: in ceramic form
i

-

1.2 Enclosed or open: enclosed

1.3 Number off and individual
activity: 1 off,10 mci each

1.4 Manuf act,urer : he Radiochemical Centre, Amersham / England
ISO Clussification: C 64344
Capsule type: X131/4,

i

1.5 Supplier: Iabor. Prof. Dr. *Berthold, 7547 Wildbad/Schwarzwald,
Gemany .

;

2. Description of the enclosure and shielding:
I

2.1 Description of For details of the construction of the enclosure
the enclosure: see the enclosed drawing no. 2657.000-000. me

enclosure is tested by the manufacturer for surface
contamination and leaks. An appropriate test certifi-
cate is issued covering this.

2.2 Description of he source is permanently fitted in a special steel
the shielding: capsule to drawing no. 2648.000-000. We dose rate

at the capsule surface - excepting the radiation
outlet opening - is 0.1 mR/h. On the measuring
arrangement to drawing no. 15136.000-000 the radiation
outlet opening'is covered by the measuring cell opposite.

I

1

-2-

: i
,

.

i
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4

3. Description of the intended handling process or use:

Continuous determination of sulphur in mineral oil

4 Information regarding the whereabouts of radioactive sources
which are no longer required or decayed:

To be returned to the state collection point for radioactive
waste.

Date :>

.

4

Enclosures: 1 x drawing no. 2657.000 -000
1 x drawing no. 2648.000-000
1 x drawing no. 15136.000-000
1 x Certificate of Approval of design of capsule X131/4 SFC 144
1 x Certificate of Radioactive Source Integrity QCS 187

.
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"' RECULATIONS GOVERNING THE TR ANSPORT OF R ADIOACTIVE M ATERI ALS

1.- INTERNATIONAL.- International Atomic Ener:y Acenev (I.A.E.A.) Safety Series No.6. Recu!ations
for the Safe Transport of Radioactive Materists.1967 Edition.

I
. Intergovernments! Maritime Consultative Orcaniution (I.M.C.O.) International Maritime

Dangerous Goocs Code-Class 7. Radioactive Substances.

*

Internations! Air Transport Association (l.A.T.A.) !.A.T.A. Regulations re! sting to the
carrsage of restricted articles by air. -, .

.

. - ;..... ...

. s.. ..
. - - -

2. RO AD.- Crest Britain only. Radioactin Substanc s Mt 1948 [Section S(2)]-The Radioscrive
Substances (Carriage by Road)(Creat Britain) Reguistions 194 SJ.1826. Code of Pts:tice
for the Carriage of Radioactive Materials by Road.

.

Europe only. European Agreement Concerning the Intemations! Carris;e of Dangerous Goods )
by Road (ADR). Class IVb

. ..

.

3. RAIL.- Creat Britsin only. British Rsil List of Dangerous Goods and Conditions of Acceptance for ( N
carris;e by Freight Train and by Passenger Train [DR22426 (Revised) November 1966] C! ass 7. (

'

*: .

*, Europe only. International Convention concerning the carriage of Goods by Rsil(CIM).
. s.

Annex 1. Regulations concerning the substances and articles not to be accepted for carriage or
to be accepted subject to certsin conditions (RID). Class IVb.

.

4. SE1.- Merchant Shipping (Ssfety Convention) Act 1949 (Section 23) and Merchant Shipping
(Dan ~gerous Goods) Rules 1965 as amended by S.I.1968 :No. 322. The Report of the S** ding -

Advisory Committee on the Carriage of Dangerous Goods in Ships 1966 (the ," Blue '' "). Class 7. ' *
- ~ - *. . - .- . * ~-
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SFC If.L3, ,,

1j time
.,

t

.

CERTIFICATE OF APPROVAL OF DES!CN OF CAPSULE.

!

FOR RADIDACTIVE MATERIAL

TITLE Ier Enerty Ca=:a Source Capsule
Tv-e n II/L

Drawing Nos. an.L's.
Speceemeen ERC 10312/S Isr.ue A .

.

Radioactive Material %ciwa Plutonitct 239 Oguat

Maxirnum Activity . .

(

( This is to certify that the Secretary of State for the Environrnent being, for the purposes of the Rep!ations
( ", of the Intemational Atomic Energy Agency the competent authonty of Crest Britain in respect ofinland surface '

-

transport and the Secatary of State for Trade and Industry being the competent authonty of the United Kjegdom '
of Creat Bntain and Northern Ireland in respect of sea and air transport, have approved the above.rnentioned

Capsule Desip. Radioactive matenal sealed in capsules manufactured to the above-rnentioned desip quahnes
as special form radioactive material and as such wdl meet the requirernents of the regulations overleaf.

i

This Certificate of Approvst appbes only to the design of the capsule as set out in the above. named drawings
andkespecincatient RiWCM59 dated Jt:ne 197L.,

i subtrJtted by The #a'! ea'=~' aal r' etre, Asersham-

.

THt$ CERTIFICATE CANCEL.S ALL PREVIOUS ISSUES
.

*

COMPETENT AUTUORITY

IDENTIFICATION MARK :,

I

(k
'

.

GB: SFC 11.4

, .-; , COI:3im.1"C2.i*NTCi /),/. J. w *

.

Am:m7 n:in it:tsmr r(f a4>
' - - --~

| 4JUU974 E. J. Wdson (Dr)
Transport Rad otonical Adviser on behalf of the'

I C7 RADICt.CTT.'E - Secretary of State for the Environment and the
J.MTZm,M Secretary of Stae for Trade and ladustry.

|
Date of Approval

,

.

Note;
Any questions nlating to this Cert &cate should be made to the Rad.ological Adviser at the fo!!owing
address:-

* Department of the Environment.

AscCaramarksattausex 21:arsham Street.
[ El N*

. . . . .

% e e ,. m3m -

M Answer back DOEII ;22% LONDONTeles:

| Telephone:- th:135uYekfstxW
ol - 212 - 7247 -

!
~ ..
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g The Radiochemical Centre Aniersham
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CERTIFICATE OF itADIOACTIVE SOURCE INTEGRITY I

. Issue 2
__

.

I

SP ECIFICATION :- Capsule Type X121/4
.

DWNG NO. :- BRC103181/5

t4UCLIDE. R ACIO TOXIC. TTY GP. :- Americiu -241 Plutonium 238 curiur-244
Group A.

,
MAXIMUM ACTIVITY: ' 200=Ci

,

J

CLAS$1FICATION DESIONATION :- C64344
$

f TEST SOURCES : . '2 x 40 cci Plutoniun-238 '

f
i

u '

,

k TEMPERATURE | PRESSUREh
, TEST IMPACT VIB R ATION b PUNCTURE

/ '..
g

.

2

'

FA33 m

3 e 0.01
,(

C.01
J IM

PAS 5 PAES
4 * f.C1 * "/ 'O.04 0.C30.03 . 0.02 C.oA

5
,

#,

7W *

F135
,,. .

g e 0.01 '*

= 0.01 'n

;
-

, *

D j

TEST CARRIED OUT IN ACCORDANCE WITH RECOMMENDATiod OF:-British Standard 5281
and draft International Standard 250 29'

LEAK TEST.b Issnersion and Wipe
,

. .

ADDITIONALINFORMAT.ON:- Figures in Table denote activity (nC1) snetsured in
liquid after innersion

-

NT bbs - m.n,Co m . p ,. ne 2ererum 1,=, . m,,,,,,,,
The Red.ochemical reg.orered eNices #5 phones coh e n,'

Centre tid wn.se von Reed urr4 Cheifont Acu.eey 83341
Amershem (024 04) Amores.emi

r.e.g.s'.e.'.ed f aelead B. .u.d. .aghemshire
,

4444.. .
$) s

-

.

_

*I.

9

-. - - . . - .
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TECHNICAL D 0 C U M E N'T S '
SUPPORTING AN APPLICATION FUR PERMISSION

TO HANDLE RADI0 ACTIVE SUBSTANCES

Commission number: (please quote)

Applicant:

1. Description of the radioactive substance:

1.1 Isotope designation: 4'Am/Bes

1.2 Chemical composition:
Am 0)-Be2

13 Fhysical state: in powder Ibrm, pressed

1.4 Ent f osed or open: enclosed

15 Number off and individual off, each 100 mci neutron yield,

activity: 2.5 x 105n/a

1.6 Manufacturer: Amersham Buchler,
Braunschweig 2

17 Supplier: Iabor Prof. Dr. Berthold,
Wildbad/Schwarzwald, Gemany,

2. Description of the' enclosure:-

'

The radioactive substance'is housed in a double special steel enclosure
which is made leakage-proof by inert-gas welding. For details regarding
the construction of the enclosure see drawing number P 2611-100. The
enclosure of the radioactive source is tested for leaks prior to
delivery by the manufacturer or supplier following the guidelines of
the Physikalisch-Technische Bundesanstalt and a relevant certificate
is issued. '

3. Description of the shield:

The source is permanently fitted,in the probe. The probe tub'e includes
a Pb-shield which completely absorbe the 60 kev radiation (see drawing
number 19166-002). When the prob,e a iot in use (storage and transport)
it is housed in the shield cont *eTo 'B 7407 Z (see drawing number
21121-002). The dose rates r; N <r. 4 * ace of the shield container are
2 5 mrem /h. The probe is fite.1 is. s .rh a way that the dose rates at
generally accessible points are as low as 0.75 mRemA under operating
conditions.

4. Dose rates :

At a distance of 1 m from the unshielded source
by neutrons: approx. 0.3 mRemA
by gamma rays: approx. 0.25 mrem /h

,

y2-
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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Limit of the control range from
the unshielded source: approx. 90 cm

Neutron dose rates at a distance
of 1 m in the direction of the
protective tube opening: approx. 0.3 mRemA

Limit of the control range from
the neutron source fitted into
the probe: approx. 65 cm

Neutron dose rates at the face of
the probe at a distance of 15 cm
(30 cm polyethylene sphere fitted
on direct): approx. 12 mrem /h

5 Description of the intended handling process or use:

The stationary moisture bunker probe is used for measuring the
moisture or hydrogen content of container contents.

6. Protective equipment and protective measures :

7-

7. Information regarding'the whereabouts of radioactive sources which
are no longer required: -

They will be returned to the' relevant state collection point for
radioactive waste or to the supplier.

Date :

Enclosures :
Drawing P 2611-100
Drawing 19166-002
Drawing 21121-002
PTB Opinion 6.3-27108/73

,
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Ietter from: Physikalisch-Technische Bundesanstalt
33 Braunschweig
Bundesallee 100

Dated 9.10.1973

To: Messrs. Amersham Buchler GmbH & Co KG
33 Braunschweig
Postfach 1120

Reference no.: 6.3 - 27108/73

241Re : Am/Be - Neutron sources; Statement with regard to section 44
of the First Radiation Protection Act

,

Regarding your application Sta/Gae of 12.9.1973

The statement given below refers to the following source types :
.

maximum capsule capsule dimensions
Code no. activity type diameter height wall thickness

300 mci I.2 17.4 m 19.4 m 2 x 0.8 m6 117

.3 22 4 m 31.0 m 2 x 1.2 m,

8 d 22
.

1. Source construction: The sources produced by the Radiochemical Centre
24IAmersham / England contain Am in oxide form mixed with Be powder.

In sources AMN 11 to 22 the mixture is pressed into tablet fom
while types AMN 116 to 122 are sintered at 1400 C. The latter form
provides increased safety but reduced neutron emission.

The radioactive substance is enclosed in a double-walled container;
both enclosures consist of stainless steel sealed by argon are welding.

The used capsule types X.2 and X.3 are approved as " sources of specific
form" under the international agreements for the safe transport of
radioactive substances.

-2-
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2. Conclusions : Prior to handing the sources over to the user the enclosure
should be checked for leaks and adequate decontamination. If the activity
of the removed radioactive substance is below 5 nCi, then the source is
to be considered as an enclosed radioactive substance as laid down in
section 2 (2) of the First Radiation Protection Act.

Provided the sources are not subject to extraordinary mechanical, thermal
or chemical stresses under operation or use, the sturdy construction of
the enclosure justifies the period for repeat tests in accordance with
section 44 of the First Radiation Protection Act being extended to three
years. However, an immediate check by an official measuring authority
is to be arranged should a leak be suspected due to damage or other
exessive stresses having occurred.

The invoice for this statement is enclosed.

per procura

(signed)

1 enclosure (Prof.Dr.H.M. Weiss),

.

O

, - -. _ .. .-. - ,..
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Technical documents supporting an application for
permission to handle radioactive substances

Commission number:

Applicant:

1. Description of the intended handling process or use of radioactive
substances :

Attachment for the sulphur analyser for compensating the C/H effect
(manufacturer: Iabor Prof. Dr. Berthold)

For details regarding the operation and construction of the measuring
system see the arrangement diagram 15 143.001.

2. Description of the radioactive substance:

2412.1 Isotope designation: Am/Be-

2.2 Chemical composition:
Am 0)-Be2

2 3 Fhysical state: in powder 2rm, pressed

2.4 Form of delivery: enclosed

2 5 Number off:
.

2.6 Activity: . 100 mci
Eneutron yield 2 5 10 n/a,

2.7 Manufacturer: The Radiochemical Centre,
Amersham / England

3. Description of the enclosure:

43.1 Am/Be source:
The radioactive material is enclosed in a double-skinned enclosure
of stainless steel (18X Cr, 8% Ni,1% Mn) which is argon-are welded
(see enclosure: dimension sheet P 2611-100).

4. Radiation protection:

4.1 Source location:
The neutron source is permanently fitted in the special-steel
through-flow container (pressure-proof up to 15 metric atmospheres
gauge).

-2-
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4.2 Dose rates:

4.2.1 At a distance of 1 m from
the unshielded source

, caused by neutrons: approx. 0.3 mRemA
caused by ganusa radiation: approx. 0.25 mRemh

4.2.2 Limit of the control range with unshielded source:
,

approx. 90 cm

4 2.3 Limit of the contm1 range with fitted source (without
the oil filling in the through-flow container):
at a distance of approx. 65 cm.

4 2.4 Neutron radiation dose rate at a distance of 1 m in
operating condition (with all filling in the through-
flow container): approx. 0.1 m Rem /h.

'

In this case the control range limit is at a distance
of only approx. 35 cm from the source.

Note:

The dose rate values quoted were measured using a wavelength-independent
dose rate meter type TOI/E (for the gamma radiation) and a virtually
energy-independent neutro'n Rem dose rate meter type IB 140.

.

.

Date:
!

;

!

1

Enclosures: 1 prospectus
1 drawing 15143.001 '

1 dimension sheet P 2611-100
1 drawing 1555 100 4 21
1 x CDtTIFICATE OF APPROVAL OF DESIGN OF CAPSULE SFC 8
1 x CERTIFICATE OF RADIOACTIVE SOURCE INTEGRITY QCS 167

- . - . _ - - - - - . . - . - - . - . . - - . - . _ - . . - __,_. . . - . - _ _ . . -_
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Continuous sulphur analyzer
LB 375. . .

Applicationa Advantages ci continuous measurementa
without direct medium contact

The continuous Sulphur Analyzer LB 375 has been
designed for continuously monitonng the sulphur con- No sample extracten and sample preparaton, conse-
tent of mineral ons without physical contact with the quently reducecilabour costs.

od. Count resiJt unaffected by physical variables, e g
pressure, temperature, vtscosity and flow rate of

The Analyzer LB 375 is used for product-
'

e checking crude od supplies, separtting od grades high long-term stability
in process r! ants, dunng processv g for product

. mixing and for final product checking no weanng parts
,

? e for monitonng 50, and So, emission from od-fred _

f power stations by checlung the sulphur content of

f the fuel oil
i The system LB 375 is capable of determining the

.$_ )
I concentration of elements with higher atomic num- .> A

' " " ~bers in a fluid consisting of constituents with lower
atomic numbers (hydrocarbons etc.), for example N,
the lead content of petrol.

I L_ _
.-

Operation and mechanical layout W- g-
'

A bled 1)ff sample flow of mineral oil flows upwards ,

through a measunng arrangement consisting of ;

; several count:ng sections for measunng the sulphur
content, density, hydrogen content and temperature
The sulphur content is established by measunng the
absorption of the r*1:ation emitted by a '**Cm source
(10 mCl, half 4ife = 17.8 y). The density is determined
by an absorption measurement of the gamma rade-
tion from an '3'Cs source (100 mC4, half 4tfe = 30 y).

LThis is camed out in a second counting section whsch ._
__

is adapted to the measunng problem and mounted on ,

the same equipment frame Both radiation intensrties
- --

are measured by a su* table Nal(TI) scintdlation detec-
tor. The od must have the same density and tempera- , y

t ture in both measunng paths. When monitonng hot
od, the tube connecting the two od flow Counting ves- )

| sels must therefore be thermally insulated. It is impor-
3

tant, however, that a vertical air gap should remain
' -~ --

} between the windows of the od flow Counting vessels
g and the source on the one sade and the detector on

*

L the other, so that the resulting air circulation prever,ts i

g temperatures in excess of 60o C at the detector.
*

I Where it is necessary to determtne the hydrogen .

content, the od is passed through an additional mea-
sunng cell whsch houses a fast neutron source

[
(100 mci AmBe) The slow neutrons, which provide an g

indicaton of the hydrogen concentraten, are counted &

by a lithium glass scintdlatson detector.

The measunng arrangement can also include a tem-
perature sensor in a pressure 1ealed enclosure.

,

Messunng arrangement for contmuous suphur
,

analysis

|

I
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. n

. . . . measures the sulphur content of mineral oils

without contact with the oil

The measuring amplifier and how it operates

i The individual scintiitation detectors are connected to content is indicated on a detal read-out, the hydro-
a 215 V power supply provided by the TOWER gen density on an analog edge-type instrument Two
SUPPLY module. The HV supply for the photomults- Hl/LO thresholds for sulphur content and density are

,i pliers and also control of dnft stabatization (German also included
1 patent) of the electronic measunno circuits is per- The output consists of 0/4-20 mA current outputs forformedin the housang of the scintil4 tion detector.

Sulphur content telectncally isolated) and for density iThe standard count pulses generated by the det0Clors and hydrogen density (electncally isolated version I
- are connected through optocoupiers to their respec- optional).

trve measunng devices. A special circuit layout ensures
high interference rejection. The measuring amplifiers A further opton allows the selection of up to 5 exten-
are assembled from indevidual function modules on ded sub-ranges of the sample content. This range
European standard printed circust cards which are extenson onh affects the current output. The range
plugged into two module Chassis (chassis height 3 U). A selection can also be controned extemalty
special calculator card is included to provide compensa- A product temperature compensated density output
tion and bwansation of the count results. The sulphur is also available as a separate option.

|

,

j | Sulphur content measurement LB 375 S |
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Continuous Sulphur Analyzer LB 375

Accuracy Scintli6ation Proboe

Sulphur content: max 0 01 % weight, Sulphur content: Sz 5 S 40/5 with Nal(TI)
1 % of measunng range crystal and radiation window

Density: 10.0004 g/cm> made of 2 5 mm beryllium

Hydrogen content. 0.0002 g/cm Density: Sz 5 D 140/35 with Nal(TI)a

crystal, radiation window
made of 3 mm steel

Effects of impurities on S r 1 L.at Hydrogen content. SZ 5 H 44/2 with lithium glass-

scintillator
Max. change %S Max. change %S Housing Stainless steet
of fracten of fracton g
100 ppm V 0.026 1000 ppm N 0 0038*

suro EEx deliC T6100 pprn Fe 0(X36 1000 ppm H,0 0 0062
to DIN EN 50014100 ppm Fe,0, 0 030 1000 ppm O, 0 0074
En 50018. EN 50019.100 ppm Na 0003 1000 ppm S40, 0033

' a fr lecationsC:
Ambeent temperature- 253 K to 323 K

Tecfwecal Data (-27 C to + 50* C)

El Cable YMHCY - o. z. 7 x 15
Drnensons: 1925x 1050x 470 mm connections: max length:1000 m
Matenal Measunng sections. special (Waflex CY - o. 2. 7 x 15)

steel. equipment frame: Supply vottage + 15 V, OV. - 15 V
steel Permachron, stove
enamelled

Product connections: Flange sizes to user
specrfcaton Module chassis. 2 x 3 U high / 84 U wde

We*ght: 150 kg (inct scintillation Power supply: 50/60 Hz + 10% to -15%
probes) 220 V,110 V,24 V

Max product 473 K,for short penods 523 K Power consumption: approx. 60 VA
temperature: (200* C,250" C) Ambeent temperature 273 K to 323 K
Max. pressure t 5 x 10e Pa. for short penods (0 to +50"C)

2 x Ice Pa (15 bar,20 bar) Outputs

Rad 6etion Sources Sulphur content 0/4-20 mA
burden 500 O. 6solated

Sulphur content. 3 7 x 10' Bq (10 mO) * Cm
Density . 0/4-20 mA, burden 500 0.

#''' II'0 Y and 0/10 V for compensaton
Density: 3 7 x 10' Bq (100 mC0 '8'Cs Hydrogen density 0/4-20 mA, burden 500 D. )

aM NO N compensaton
Doserate at 05 R/
1 m distance: For sulphur content Hl/LO relays, each with

Hydrogen density. 100 mCl N Am/Be and density. I changesver contact.
~

haff +fe 433 y max. 250 V/2 A, non-inductive
open collector + 30 V,

Doserate at 01 mR/h max 01 A
1 m distance.

Temperature Senaar Dispiey

Resistance Pt 100,4wre network Sulphur content digital,3 5 digits
thermometer: Density and hydrogen analog
Enclosure. Flameproof Ex d 3n G5 content. accuracy class 15

Details required for System Planning 4 Typcal and man product pressure

1. Antcipated met and man. sulphur content (L Frequent grade changes yes/no

"
1 Mert ax_ product density at normal operatin0

temperature . 9/cm', . 9/cm 7. Current output 0 0-20 mA O 4-20 mA3
,

a Typcal and max. product temperature 8 Power supply C 220 V O tto V O 24 V |
50/60 Hz a

LABORATORIUMPROF.DR BERTHOLD D 7547Wildbad1 CalmbacherStr 22 P O Box 100 Phone (07081)3981 Telex 724019
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CERTIFICATE OF APPROVAL OF DESIGN OF CAPSULE

FOR RADICACTIVE MATERIAL
,

TITLE Netttron Sottree Cap:ntle 12

Draw ag Nos. andet 2010123/S Isate A.

W RC1012!./S Issue A
.

Radioactin Wterial See over

Massnum Activity See over

.

This is to certify that the Seentary of State for the Environtrent being, for the purposes of the Regulations i

@._ of the laternational Atonue Energy Agency, the competent authonty of Great Bntain in respect ofinland surface

transport and the Secretary of State for T ade and Industry being the competent euthonty of the United Ksngdom

of Gnat Britasi and Northern Ireland in respect of sea and aw' transport have approved tie above<nentioned

Capsule Design. Radaoactiw matenal sealed un capsules nunufactured to the abow-mentioned desipi qualires

as special forrn radioactne matenal and as such =di sneet the requirements of the regulations overleaf.

.

*Edh}usCgrgifieste of Approval apphes only to the design of the capsule as set out in the abow named drawiny afd
T

'll .M.59g2/2AE. 33 =..A1 dated 30 september 1969
m u4.2r._Thicher!Jr letter dated.19Johruary 1976 atbuittd by

! NE CYbAfL hSUES1SC T
*

COMPETENT AUTHORITY
*

IDENTIFICATION MARX : *

CB: SPU 8

O
REITED G' HON CctiffENT-

ARI48tly f:2 ist Itawagg
'

-4 MAR 1976 -
-

EDdson fDr)
OF RATC{*"'IVE

.- Transport Rad 4 cal der on behdf of theg47ge*" O Secretary of State for the Ennronment and the
Secretary of State for Trade negabutumpz

Does of Approval
.

Nees: Any questions relating to this Certificate should be made to the Radiologscal Adviser at the following
addsess:-

.

Department of the Environment,

j ' 2, Marsham Street,
een Lodon SU1P 3EB.

Telepams. h*

N AnswerbackDOEMLONDON* Telex:
.

Telephone: ""mrurwrmer
01 212 7247- - .

*
. 1.*-

CRM 2 -.

-

- - - - , -, n., - - - - - , , . . , . - , . - - - - - . - .---. -- .- . - - -
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REGUL ATIONS COVERNING Tile TR ANSPORT OF R$lilO4C llVE %3 ATERI ALS

I. INTER. NATIONAL- laternational Atomic Energy Agency (I A E.A ) Safety Senes No 6. Resulations
for the Safe Iransport on Radioacuve mierwis.1907 Edinon. ard 1773 2svised Edition.

Internovernmental Meritime Consultative Orennisation (131 C.0.) Intemational Mantime
Dangerous (,oods Code-tiass 7. Radioacuve Substances.

International Air Transpors Association (I.A.T.A.) 1.A.T.A. Regulanons relates to the
carnage et restncted attain by air.

.

2. ROAD.- Great Britain only. Radioactive Substances Act 1948 [Section 5f:))-The Radeoactm
substances (t.arnage by Road)(Great Bntain) Regulanons IM SJ. M Code of Practa
for the Carnsge of Radioacuve Matenals by Road. 1G 17 3
Europe ontv. European Asseenwnt Concerning alw laternational Carnage of Dangerous Goods
by RoaJ BUR). Class IVb

,

i

3. RAIL- Great Rntain oniv. Brituli Rad List of Dancerous Goods and Condauons of Acceptance for ..

carnage by I reight Train and by l'assenger Train.[UR2:426 (Revned) Novenser 1966) Class 7.

Europe only. International Convention concerning the carnage of Goods by Rail (CIM).

Annes 1. Regulations concerning the substances and erticles not to be accepted for carnage or
to be accepted subject to certam conditions (RID). Gass IVb.

4 SEls.- Merchant Shipping (Safety Convention) Act 1949 (Secteun 23) and Merchant Shipping
(Danserous Goods) Rules 1%5 as amended by S 1.1968 : No. 321 The Report of the standag
Advisory Coinmittee on|the Carruge of Dangerous Goods in Slups 1906 (the "Uhse Boolt")
Class 7.

.

|
* Padioactive "aterial * Maritmn Activity

Americiu:2 - 241 2 Ci.

Radina - 226 ,. 50 sci
*

, .

J
Thorium - 228 .10 Ci

Actinium - 227 $0 sci

Promethina - 147 500 Ci
'

*

Omrium ' So Ci
*

Flutomina - 238 7 5 Ci ,

.

9

.

e



The Radiochemical Centre Amersham

...
m *

CERTIFICATE OF RADl3 ACTIVE SOURCE INTEGRITY

OCS 16T

SPECIFICATION :- Cap:ule Type X2 Neutron Source

DWNGNO BRC 10124/5

NUCLICE, RADIO TOX1CITT GP.,:- Americiurn-241, Group A.

MAXIMUM ACTIVITY :- 300 mci!

CLASSIFICATION DESIGNA flON :- C/6/4/5/4/4

TEST SOURCES :-
1 x Suci Caesium-137 + He 1 x 30uC1 Caesitrn-137 + He

.-
I

assembled as shown on drawirgnumber BRC 10:23/5

TEST ' TEMPERATURE | PRES $URE I IMPACT VIBR ATION | PUNCTURE

i 1

.

2

P

.

I

PASS *
P&88 PAIS4 0.M c.06 0.010.02 0.0) c.01

PASS? 5 ***
0.02

PASS

6 c.06 *

4

0.02

TEST CARRIED OUT IN ACCORDANCE WITH RECOMMENDATION OF:-PRITISH STAleARD 5288
AND' DRAFT II.TERNATIONAL STAleARD I.S.O. 2919

LEAF * TEST:- IMCtSICN AND WIPE
i

ADDITIONAL INFORMATION:-
FIGURES IN TABII CEfCTE ACTIVITY (rC1)
F ASLNtED IN LIQUID AFTER IMMERSION 27.37

0$4$ *

Ques ty Cents
..

.f {_..S[--
g -

*

Date
Red.ete Sources Desertenent.

. e .ee =.. e...e,e. e,, e; ,e,.ehe.e, . .eMe.
,

'
.

Ceaire ud Whese boa keed unie Chedent Aomey 03141 iAmershem (024 04) Amershemreesce,ed f aelead Sediaghemh. e Jd44
j

., .- - ~ ~ _ _ _ . _ . _- --__. . . . , - - . . , _ __- .-
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Am-241 Area Source

Technical Data Sheet Relating to Application for Permission

,to Use Radioactive Substances

Order No.:

Applicant:

1. Description of radioactive substance:

1.1 Radioactive substance: Am 241
1.2 Chemical state: Am 023
1.3 Physical consistency: compacted powder
1.4 Type: fully enclosed type

i 1.5 Quantity and individual activity: units,< 100 mci each

1.6 Manufacturer: The Radiochemical
Centre, Amersham, GB

1.7 Supplier: Berthold, Wildbad

2. Description of Containment

All details concerning the construction of the containment

are indicated on the enclosed drawing P 2642-100. The con-

tainment has been tested by the manufacturer for surface

contamination and leaks. A test certificate to this effectg

will be , supplied to the user on delivery.

3. Description of Shielding:
,

The source is permanently installed in a measuring unit
as shown on drawing no. 15113.002.

4. Dose rate:

The dose rate at the surface of the measuring unit is
< 0,1 mrem /h.

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



5. Description of intended use:

The measuring system is intended for continuous density

reausrements.

6. Instructions for disposal of surplus or decayed

radioactive sources:

To be returned to the nearest public radioactive waste

disposal centre or to the manufacturer.

7. A PTB Test Certificate No. 6.32-R33 for the system

which confirms compliance with the type approval requirements

in the Federal Republic of Germany is enclosed.

Date:

.

.

Enclosures:

1 drawing - varies with individual order

1 drawing 15113.002
1 Test Certificate no. 6.32-R33 (with English translation)
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5

; 2nd copy

; Physikalisch Technische Bundesanstalt

i Test Certificate

No. 6.32 - R 33
,

,

Object: Density Measuring Unit

Type: LB 379

Serial No. 1093.10.77

'

Manufacturer and Laboratorium Prof. Dr. Berthold

Applicant: P.O. Box 160, 7547 Wildbad 1, Germany

!

Construction drawing: 15113.100-000 dated 20/9/1977 and
I 15113.00i dated 4/7/1977
i

Intended purpose: Density measurement of liquids

Radioactive substance:* Americium - 241

Activity:* 100 mci.

Code No.: AMC. 16
i
!

Type of containment: X 91

Engraved marking: TRC 0692 LA

.

'

Const etiction drawing: P2642-LOO dated 16/6/1971 ,

1

Manufacturer: Radiochemical Centre, Amersham

Buckinghamshire, England
,

*) according to manufacturer's information
i

a

i

|

|

|
|

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



Characteristic Features of Device: 0)

The density measuring unit consists of a flanged special

steel tube (length 250 mm, outside diameter 74 mm, wall thickness

3 mm), the wall thickness in the centre section having been

machined down to 1 mm over a length of approx. 30 mm. This

area is irradiated at a right angle by the collimated effective*

radiation beam of an americium 241 source which is located out-

side the tube. The special steel tube is installed in a

cylindrical special steel housing (diameter 133 mm, height

140 mm, wall thickness 3 mm) level with the centreline of the

housing so that their respective axes intersect at right angles. One

side of this housing holds the source complete with collimator,

mount and shielding. The opposite side is provided with a flange-

mounted scintillation detecter which detects the radiation and

also acts as a radiation trap.

Further details are indicated in the documents submitted to the

Physikalisch-Technische Bundesanstalt.

The construction of the device described above has been examined
in accordance with Section 22 of the Regulations concerning protect-
ion against damage by ionizing radiation (Radiation Protection

Regulations - StrlSchV) of 13/10/1976 (Federal Gazette I, p.2905).

Test Results:

1. The radioactive substances installed in the device are fully

contained and protected against inadvertent contact.

2. The activity of the installed radioactive substances is
6

less than 10 times the exemption limit of Appendix IV,

Table IV 1, Column 4.

3. The local dose rate at a distance of 0.1 m from the exposed
surface of the device is less than 1 millirem per hour

(10 microjoule per kilogram and hour).

* according to manufacturer's information

|

|



,

;

Conclusions:

The requirements for Type Approval in accordance with Appendix XIII

Section 1 of the Radiation Protection Regulations have been complied
with.

.

Braunschweig, 23rd April 1978.

Physikalisch-Technische Bundesanstalt

Department 6

by order

(seal) (signature)

(Dr. U. Lauterbach)
Oberregierungsrat

i

|

|

|

!
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2nd Copy' -

,

Physikalisch-Tec nische Bundesanstalt

.

Supplement to Test Certificate; ,

j No. 6.,32 - R 33

% .-

The housing of the' density measuring unit is covered with a' ~

metal plate on the side where the source is installed. The
,

round cord ring previously located between the housing and
- w s

the metal plate has bsen replaced by a sealing' gasket. The
details are indicated on construction, drawing No. 15113.001/1,

s of 4/7/77, revision A dated 29/8/78,.
.

The modified density measurind unit also complies with the
j requirements for Type Approval in accordance with Appendix XIII

Section 1 of the' Radiation Protect 1'og. Regulations,
'

t

'

Braunschweig, 12th Octob,er 1978
.

.

..

Physikalisch-Technische'Bundesanstalt*

'

Department 6
,

by Order-
.,

,,

| signiture
, .

!
I (Dr. U. Lauterbach),

.,

~'
Oberregierungsrat-

Seal -

,

ig

si'
,

r

!

9

9

I

o

*a ,

''r' ,

_ _ _ . _ - . _ _ - - _ - - - _ . . _ - - . - _ _ . - . -- . . - . . _ _ . L
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2nd Copyi

i

| Physikalisch Technische Bundesanstalt
.

i

! Supplement to TEST CERTIFICATE No. 6.32 - R 33

( Object: Density Measuring Unit

Type: LB 379
!

Manufacturer and Laboratorium Prof. Dr. Berthold

Applicant: P.O. Box 160, 7447 Wildbad 1, Germany

4
'

Construction drawing: 15113.100-000 dated 20/9/1977 and
15113.001 dated 4/7/1977

I Intended purpose: Density measurement of liquids

,

| Radioactive substance: Americium - 241
!

.

Activity: 100 mci

I

Code No.: AMC. 16.

.

! Type of containment: X 91
1
>

Construction drawing: P2642-LOO dated 16/6/1971

Manufacturer: Radiochemical Centre, Amersham

Buckinghamshire, England

4
"

The Density Measuring unit LB 379 can alternatively be supplied
f with one of the americium 241 sources listed below:

AMC 65 enclosed type X 11 (30 mci) The Radiochemical Centre
]i Amersham, England

AME-2-B* (100 mC1) CEA, France
AME-1-B* ( 30 mC1) CEA, France,

*) According to manufacturer's information
! .

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

Details are indicated on the construction drawings No. 15113.001/1

revision b of 24/11/1978 and 15113.100-007 revision b of 24/11/1978
and in the documents submitted to the Physikalisch-Technische Bundes-

anstalt.

The requirements for Type Approval in accordance with Appendix XIII

Section 1 of the Radiation Protection Regulations are also complied

with when one of the above sources is installed into the density

measuring unit.

It is recommended immediately to repeat the leakage test in the

event of any damage, especially in the event of any cracks in.

}
that part of the tube wall which has been machined down to

a wall thickness of 1 mm.

,

Note:

The original of this Test Certificate has been forwarded to

the Approving Authority

Ministry of Labour, Health and Social Security

P.O. 1250, 7000 Stuttgart 1
s

where the application for approval should be submitted.

) Braunschweig, 24th January 1979 Physikalisch-Technische Bundesansts .t

Department 6

by Order

(signature)

Dr. W. Kolb

seal

.

$

;

1
i
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HEllTilOLD INSTItU.\lENTS, INC.,

136 Bradford Avenue
- Pittsburgh, PA 15205

Nuclear instrumentation 412 922 2635 Telex: 812527

June 20, 1984

U. S. Nuclear Regulatory Commission "

Region I
631 Park Avenue
King of Prussia, PA 19406-1498

ATTN: JACK DAVIS

CONTROL NO. - 02479 (DISTRIBUTION)

Dear Sir:

Our license application (Control # 02479)
dated May 24, 1984, was submitted with discrepencies.
Informstion that was not pertinent to this application
was supplied and conversely information that was
pertinent was not supplied.

Would you please remove and dispose of attachments:

#2 CONTAINING ITEMS #10, #11, #12.
#3 CONTAINING ITEMS #13, #14.
#4 CONTAINING ITEMS # 15.
#5 CONTAINING ITEMS #16, #17 FOR

JIM UELSH AND ALFRED McCABE PLUS RESUME
FOR WILLIAM KAUSEK.

Please use the bulk information title Application
for Registration of Sealed Sources for Co-60, Cs137 and
Source Housing sent to Steve Baggett as attachments
#2, #3, and #4 respectfully as indicated in my cover
leter dated May 24, 1984.

Please insert the enclosed attachments:

#5 PROCEDURE TO SERVICE SOURCES
#6 TRAINING FOR JAMES UELSH
#7 LABEL INFORMATION

|I regret this inconvenience. If you have any questions
concerning this matter, please contact me at (412) 922-2635. .

j

"0FFIClii ED. ~ D COPY" gards[,//zMl /{,\[
. _,

JUN 2 5 ,198
James A. Welsh
Industrial Product Manager 3L' C

Enclosure: Attachments #5, #6a & #7. (2 copies)___ i7 ' t
A
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APPLICATION FOR SERVICING OPERATIONj

I i

.

i

! APPLICANT |
,

Berthold Instruments,

i 136 Bradford Avenue
Pittsburgh PA 152054

!USA-

Tel: 412-922-2635 T1x: 812527 r
!

,

4

Application Date - April 16, 1984 !

.
I

! !

!
;

1 Servicing Operations _>

.

a) Specific device:
,

t

Berthold level control systems

b) Operations to be performed:
i

i) To change or replace the sources for
renewal or in case of an accident,

i

i ii) Make an area radiation survey, if requested. '

i

iii) Provide wipe test, if required.
,

;

j c) Step by step procedure: !
,

f i

j i) Rod. source changing both Cs-137 and Co-60: '

:

Remove the upper flange by loosening-

;

n g the 4 specified screws.
, ' Remove the flange on the shieldingn -' -

[i
cylinder.

i - Take out the decayed source.i

| Install the new source and replace the-

disassembled parts (flanges).; .

The old (decayed) source, is then put' -
<

'

into the shipping container and returned
to Berthold Company in West Germany or given
to a commercial nuclear waste disposal
company.

- The time required to handle the unshielded
source in the above procedure, approximatelyd

one (1) minute and an average distance
between the body and source'of 1/2-m (18"-20"):

'

Co-60 maximum source. strength 50 mci-

whole body exposure 4.5 mrem *

4

| Cs-137 maximum source strength 500 mci
; whole body _ exposure 12 mrem
4

_ . .- _ - _ _ _ . , _ , __-_.
.--_._._L._..__..,,_._,__.,,....__........__.__..|
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ii) Point source changing both Cs-137 and Co-60:

- Remove the upper flange by loosening
the 4 specified screws.

- Remove the flange on the shielding
cylinder.
Take out the decayed source.-

Install the new source and replace the-

disassembled parts (flanges).
- The old (decayed) source, is then put

into the shipping container and returned
:o the Berthold Company in West Germany.

or given to a commercial nuclear waste
disposal company.

- The time required to handle the unshielded
source in the above procedure, approximately
one (1) minute and an average distance
between the body and source of 1/2m (18"-20"):

Co-60 maximum source strength 200 mci
whole body exposure 18 mrem

Cs-137 maximum source strength 1000 mci
whole body exposure 24 mrem

The person doing the above will carry a pocket
dose meter with which he notes the total exposure
received during this operation. A special log book

'will be. maintained.

d) Names of individuals:

e James A. Welsh - I n d u s t r i a l P r'o d u c t Manager

c) Trainer's qualifications:
'

This training will be provided by the Berthold Company
in West Germany, following procedures authorized by
the German Government, and this training follows the
radiological safety procedures described in Appendix
1.

f) No operations will require radiation surveys.

2 Leak Te s ting o f Se aled Sources

Leak testing, if required, will be done by an authorized,
licensed, other United States Organization.

3 Radiation Survey _ Instruments *

We propose using the following instruments:

Dose rate meters: Berthold model LB 133 gamma ray measureme
Victoreen model 493 or 496 gamma

,

ray measurement

These instruments would be returned to the manufacturer
for re-calibration. The frequency of re-calibration will
follow manufacturer's recommendations.

_ _ _
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INSTRUCTIONS PCR RADIOLOGICAL PROTECTION

.
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,,

"
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!
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!
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.
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INSTRUCTIONS FOR RADIOLOGICAL PROTICTION
'

.
,

'

The inexpert use of radio-active substances may lead to

excessively high doses of radiation which, in the extreme

case, can be detrimenta) to the health of a person. To

minimize the risks involved specific tolerance dose

values have been stipulated internationally. To ensure

their proper observation tha use of radio-active substances

in the Federal Republic of Germany is subject to the

Strahlenschutzverordnung (StrlSchV) dated October 13, 1976.-

*According to these statutory provisions radio-active.

substances must, with a few exceptions, only be used after

an official approval has been given. An i=portant pre-

requisite for this approval being given is the appointment

of a Radiation Safety Officer unless the holder of the

approval as the person responsible for the radiological

protection possesses the necessary expert knowledge.

The function of the Radiation Safety Officer essentially

consists of making sure,that the radio-active substances
are handled in an expert manner, the provisions of the

I 5 approval fully satisfied and the relative points of the
,

'

StrlSchV strictly observed. .

.

To meet the demands made on him the Rad ~iation Safety
!

Officer must be fully up-to-date with the latest

requirements of radiological protection and possess
~

. adequate knowledge of both the legal and technical

requirements of radiological protection to take the

decisions' expected of him. i-

,

1
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1. Tvues and procerties of Radio-setive Radiation-

1.1 Alnha radiation involves particle radiation (alpha-

particle = ionized helium nucleus) with a relatively

large cass. Even at high energies the material

penetration capacity is so small that, for instance,

it can be completely shielded by paper less than

0.1 mm thick. Maximum reach in air is approximately

5 to 6 cm.

- 1.2 Beta radiatio'n likewise involves particle radiation

(beta-particle = electron) but with less mass. The
,

penetration capacity is accordingly larger than for

alpha-radiation. The penetration capacity also depends

on energy and is roughly inversely proportional to the

density of the substance. Maximum reach in air can be

up to approximately 10 m. In paper it is 1 cm and in.

aluminium approximately 0 4 cm. If beta-radiation is

suddenly braked due to its impact on a heavy. element
secondary radiation will result. This " Retarded

Radiation" is one type of X-radiation refermdto as

soft gamma-radiation.

(
x 1. 3 Gamma radiation involves electro-magnetic waves

radiation (such as light) at'high frequency. In
contrast to particle radiation no maximum reach can

,
be given. Since the quantums have no charge and no

''
rest mass they have no pronounced interaction with

,

'

other materials. For this reason, gamma quantums.

have a relatively large penetratio'n capacity. Inter->

. actions with other caterials are due to the effects
O

of photo absorption, comptone scattering and pairing.

Depending on the energy of gamma radiation these
,

effects appear to a' varying' degree.

_ _ _ . _ . _ _ .._ _ - - . - _. . .. Z 3 _. ._ _ ____ _.__._



.
.

.

_3
.

1.4 Neutron radiation, not unlike alpha and beta -

radiation, involves particle radiaticn. The parti-

cles are neutrons, i.e. electrically neutral-

,

nucleus components. Since they have no charge they

readily penetrate any substance. The interaction

with material primarily depends on the energy

(velocity) involved and is based on the scattering

of atomic cores and absorption (intake). With fast

neutrons those scattering processes are predominant

which develop according to the laws of the elastic

shock known in mechanics. Since the neutron has-

roughly the mass of a hydrogen core it is substan-
.

tially scattered on heavy elements without suffering

a major loss of' energy. However, upon the impact,

l[ with hydrogen cores, it will discharge about fifty
,1 percent of its energy so that after a very brief

i:., period of time (after approx. 18 shocks) it is

}[ retarded to a low (thermal) velocity which corre-

/ sponds with the Braun molecular movement.

i

2. Dosimetric Evidence
.

Ionization chambers, Geiger counters / halogen quench
~

'

Geiger tubes and scintillation counters are the more

common detectors for documenting alpha, gamma and
"

neutron radiation. Radiation measuring ins truments-

for the most varied applications such as dosemeters

are' commercially obtainable.

Since alpha and beta radiation have a low penetra-

tion capacity only the radiation windows of the-

-detectors must be accordingly thin. 'dith alpha and

-4-
~

-
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beta radiation detector evidence is produced by,

the filler gas in the counting tube bein,g ionized
or a scintillator being excited to eni: light.,

.

With Sarma radiation evidence is produced by second-

ary electrones being directly released across the

; detector walls or a scintillator being excited.

! .

Neutron radiation, too, is only indirectly evidenced.! .

j Fast neutrons are retarded down to thermo energy by

means of moderators (hydrogen cores such as prevailing.

,

in paraffin or plastic) before being measured by .
,

'

detectors which contain a strongly neutron-absorbing

element such as boron or lithium. In personnel

dosimetry measuring instruments are used which

accumulate the radiation dose received and which are
evaluated at more or less long periods of time.>

In film dosimetry the blackening of photographic

emulsions is utilized to determin the radiation

dose received. Film dosemeters contain a film in

a cartridge protected from the light. The cartridge
'

has a number of metal filters. From the blackening
generated behind the various filters the exposure

' dose and the" radiation grade"can be told.,
,

Glass dosemeters contain a silver-activated phos-.

phate glass contained in a capsule. Depending on th.e.

degree of radiation exposure more or less strong
fluorescent centres are generated which, upon eval-
uation, are excited by UV light. The intensity of j
the fluorescent light is proportional to the dose |

. received by the glass.,

. *

| _5_
\ -

|
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Focket dosemeters provide direct reading of the

dose received. They consist of a small electrometer

whose cross-wire is'made visible on a scale through.

. .

a magnifying glass. Pocket doseneters are charged

by brief connection to a voltage supply and discharged

in accordance with the radiation dose to which they

are exposed.

3. Imuertant Terms
. , -

3.1 Activity
.

Radio-active sources are substances which decompose

as a result of nuclear processes, emitting radiation

quantums. The number of emitted radiation quantums

per time unit is referred to as activity. More
*

recently, the unit of measurement is the reciprocal

second (1/s = S-1) indicated in Becquerel (Bq)
(1 Eq = 1 disintegration /second). Another unit of
measurement.is Curie (C1) which is equivalent to the

10activity of 1 g' radium with,3.7 x 10 disintegrations

per second. From this the following conversions can-

t ,

' be made:'

101 Ci = 3.7 x 10 Bq or
6

1 mci = 37 x 10 Eq (= 37 KBq)

3.2 Dose
,

3.2.1 Energy dose

The effectiveness'of radiation depends on the energy- .

dose, i.e. on the radiation energy imparted to the

.

-6-
9
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radiated body related to the cass of the radiated

volume. The unit of measurecent nowadays used is-

,

the Gray (Gy), one Gy being equivalent to the energy
dose corresponding to the energy of 1 Joule per Ig.

'

Another unit of measurement is called Rad (rd) which
is subject to the following conversion:.

1 rd = 10-2 J/kg = 10 gy-2

3.2.2 Dose eauivalent
-

.

.

Even with the energy dose being the same ionizing

rays may have varying degrdes of biological effec-

tiveness in' the body tissue. To assess this varying
biological effectiveness for different kinds of

radiation the quality factor (RBW factor.= relative

biological effe'etiveness factor) is used.

The energy dose multiplied by the quality factor
,

gives the dose equivalent which is more recently.

indicated in Joule,per Kg (cust not be indicated in

Gy since this term should exclusively apply to the

energy dose). The dose equivalent 1 Joule /kg may
also be expressed by 1 Sievert (Sv)..

.

'

In addition to this, the term (rem) is used which

expresses the following relationship:

1 rem = 10-2 J/kg = 10-2 gy
.

By assessing the energy dose on the basis of the
,

,

quality factor it is possible to compare and add"
radiation quantities of different type and energy.

~

-7-
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.

The following quality factors apply to different

types of radiation:
,

.

.

Alpha rays - quality factor = 20

Beta and g'- a rays - quality factor = 1

Neutrons, depending on - quality factor = 3 to 10')
energy

*

.

*) Note:- If the energy is not known invariably use,

'' a quality factor of 10 to provide caximum
,

safety.
,

, , , ' 3.3 Dose rate

. ';
>

'

f; The unit of measurdment for the intensity of radiation

$'j is the radiation dose per time unit expressed in dose

Jil/ rate.
: :..

t;
d se

Dose rate =
,

e:|--
.

!.:
S' The dose rate is normally given in hours expressed inn.

:A Q 7.1|, . i mrem /h.or (mJ/kg) per hour.'

L:5
,' ? The dose rate (D1) generated by an unsealed source

'
''

at a given distance can readily be calculated from'the
'

-

'f - activity (A) provided the dose rate constant (k) for |
'

ii the source is known.

D1=I.k
**

.

e .

e

V -8-
.

$
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;

The following dose rate constants apply to the mo.st

frequently used isotopes:
-

.

2
for Co-60 1.35 "[,*$1~ '

3

""[''jffor Cs-137' O.35.

,c,

"["*[2for Am-241 0.0075. ,m1

.

' 5
.

f- ,4. Radiation Protection Measures

; If the human body is exposed to' radio-active radiation

chemical and biological processes are set in motion-

.! ' in the body cells which may lead to cell changes,
'

damage or destruction. In extreme cases, a poor blood
,

1 - U count, skin burns, eye or gene damage may be the
"

results..
,

*
.

To exclude detriments to the human body with a degree

of probability bordering on absolute certainty, the,

|, annual maximum dose allowed for different groups of'

,

' '

persons has been agreed internationally. One of the

first and foremost demands is that every unnecessary
exposure to radiation should be avoided and that

'

measures must be taken to minimize exposure in the.

handling of radio-active substances.

1

The radiation protectures to be taken can readily be
'

derived from the formular for the calculation of the

radiation dose.
*

<-
.

- _g_

i
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" The radiation dose (D) depends on the activity of
the source (A), its dose rate constant (k) and the

*

,

.' ' distance (a) from the source, the radiat* ion time.

(T) and the weakening factor (s) of an existing
shield.

i

A.k.TD=.

2a s..,

; '-

Since "A" and "k" are given the above formular
'

1 . involves the following possible radiation protection,

j '
.

measures:
-

.

j a) Increasine the distance (a) to the radiation
source, i.e. the distance between the source and

the body. Since the dose rate (just as the light)
~

follows the square law, doubling the distance

means reduction in radiation intensity to one

quarter. -

'

b) Shortening the duration of exuosure (T). The time

',
as a linear effect, i.e. doubling the period of

exposure means twice the radiation dose.

(
*- / c) Use of shielding with a high weakening factor (s).

This has an exponential dependence on the product

/} from thickness and density of the shielding ,
,

'

; material.

$
~

With the help of these measures it is possible to

prevent operating perso,nnel, under normal operating
conditions, from an exposure that exceeds the limits

.

given by the legislator. A careful approach, reducing

the exposure times to a minimum and keeping a maximum

-10- -
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possible distance fEom the source can all help to
reduce, in practically all cases, the exposure to

below the film dosemeter recording licit..

.

5. Functions of the Radiation Safety Officer (SV) and

the Radiation Safety Steward (SB)
.

According to para 29 of the StrlSchV, the hold'er of

the approval has to be the Radiation Safety Officer.
'
'

Since he cannot nor= ally perform the radiation -

protection functions himself he has to appoint

in writing a Radiation Steward and authorize him-

accordingly. The position of the Radiation Safety

Officer and the Radiation Stewar'd are stipulated in
! para 30 of the Strahlenschutzverordnung and the

obligations are given in para 31 of the Strahlen-

schutzverordnung.

i In addition to the General Radiation Protection

Principles (para 28) the following more important-

obligations apply:

( 5.1 No process involving exposure to radiation shall.be

carried out prior to the respective approval being
*

given. The prerequisites for such an approval are

stipulated in para 6 of the Strahlenschutzverord-

nung. As a rule, the fhetory inspection office and,

in..the Free State of Bavaria, the environmental
,

control office of the land are the authorities

concerned (see enclosure II). Insofar as the

mining industry is concerned, the respective, ,

'

.

chief mine inspectorate is concerned.

G

-11-
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i 5.2 The quantity and type of radio-active substances
used must not exceed the scope of the approval.

.

5.3 The requirements specified in the approval cust be
- strictly observed.

5.4 The installation or incorporation of the radio-
metric measuring instruments has to be monitored.

t Important note: During the installation make sure
that the work shielding remains,

closed to screen the active
radiation bundle. The source must
not be removed from its shield.;

-

Strictly observe the requirements
specified in the approval !

5.5 Where control areas are to be observed these must*

be marked off and identified.

5.6 The persons working in the plants sections concerned
have to b - informed and instructed accordingly.

'

-

Main items of information:,

'

- purpose, set up and function of the equipment
j.e - dose rates
. y - radiation protection areas *

?
. . - possible' detriments and their external symptoms%

>
- prevention of unnecessary radiation exposure

.

#'
5.7 In special cases written instructions are to be

-

' '

issued. These instructions must consider the
'

-

specialities of the plant concerned and may, at
the same time, be used as a basis for informing,*

and instructing the operating personnel.. ~
, , ,

.

12--
-
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,.4h 5.8 Considerations must be given too and sea nres fh- taken for situations arising from accide: ts or#

y, catastrophes (such as fire, explosion).-

g. , .

5.9 Radio-active substances must be protectei from
y*~ misappropriation and unauthorized person.. This
ft applies in particular to radio-active soirces '

w{
'

temporarily not in use which must be sto: ed in
fr'
L protected rooms or containers.

% ( 5.10 Radio-active substances no longer requiri a are'
, - to be returned to a state disposal for r: dio-
[

'
~

active waste or to the supplier (para 47 af thel
( , . , - Strahlenschutzverordnung). '

.

b ).
N' Enclosure I includes a list of all oblig3tions
y incumbent on the radiation safety office 2 and,

!!
' '

radiation safety steward as specified in thei, .-

I- t; Strahlenschutzverordnung).
I
ic .

p ,

.- .

n . . ' 6. Permissible Radiation Doses-b '
,.

L
.

'. .(i. - 6.1 Occucationally not exuosed uersons.

i. ~

|-
j, Persons and, mo're particularly, members c: the

E[
. plant which are not occupationally exposni.to

radiation must not exceed an annual dose )f 0.5w
F
k, rem if they work in a monitoring area adjtcent to
i- the control area (para 51 as well as enclisures I

and X of the Strahlenschut:verordnung)..

b

b^ '
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6.2 occurationally exuosed uersons in the categorv 3
.

'

[. Personnel whose annual dose is higher than 0.5 rem
,

- but less than 1.5 rem rank amongst the occupationally

exposed persons in category B. The body doses are to.

be recorded but no medical examination is generally

required (para 49)..

6.3 occunationally exuosed uersons in the category A

. Persons whose annual dose exceeds 1.5 rem must be
'

classified category A. The maxi =um permissible-

radiation dose for these persons is 5 rem per annum.
.,

The persennel doses are to be determined by means

of officia11 evaluated dosemeters. A medical
examination once yearly is essential (paras 49

'

and 67).

7. Radiation Protection Areas

7.1 Barred areas
-

f. . These are areas with a dose rate higher than 300

trem/h. These areas must be secured so that no body

can enter them unchecked, not even with parts of

the body. Entry is only permitted under specific

conditions and if there is an absolute need for it.

The body doses must be recorded and the personnel
do'ses measured (para 57).

Important note: These areas are restricted to the
,

active radiation bundle. If it i's

possible to reach into the area,.

the area must be guarded accordingly.

-14-
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7.2 Con rol areas

These are areas with dose rates of equivalent to

or larger than 0.75 mre=/h. Control areas mus: be

marked off and provided with a radiation warning
,

symbol and the addition " Control Area" (also see
DIN 25 430). Entry to the control areas is only

allowed for carrying out specific operations. The

body doses must be determined or the personnel doses

measured. The authority concerned may grant exceptions
! if it can be proved that the whole body dosis will not

'
'

exceed 1.5 mrem / year (para 58).-

Important note: DIN 54 115, sheet 1 point 5. 3. 6

provides that in scall arcas in which

whole body radiation is practically:

impossible, the regulations for con-

trol areas such as marking orf and

identification may be dispensed with.

7.3 Monitorinz areas .
,

The plant monitoring area starts at the control area
I with a dose limit of 1.5 rem per annum where an-

individual stayisin the area for 40 hours per weak

(which is. equivalent to a dose rate of 0.75 mrem /h)-
and reaches to a avse rate of 0.5 rem per annum for

a theoretical stay of 8760 hours per annum. Measures.

must be taken to ensure that persons will not be

exposed to a higher dose than 0.5 rem per annum-

considering the actual visits in this area.* -

.

The external plant monitoring area follows the plant
,

monitoring area and ranges to a dose limit of 30 crem

( -
. - . . . . _ _ - -- - - . - -- _ _
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per annum. Measures must be taken to ensure that

persons in the external plant monitorin,g area will.

'

not be exposed to a higher annual dose than 150

mrea/h.

8. Physical Radiation Protection Control -

! Depending on the prevailing working conditions the

respective authority can specify the manner in which
''

the body dose is to be determined, viz.:-

.

a) by assessment or calculation.

b) by measuring the local dose or local dose rate.

c) by measuring the personnel dose.

''
If the authority has not specified the manner in

which the body dose is to be determined, the person ~

nel dose must be measured. For this, dosemeters are.

to be used and obtained from the land office con-

cerned. The control office evaluates the personnel
,

dose from the dosemeter and informs the indenting

office concerned in writing.*

' '

All results of me.asurements and determinations are
to be recorded and to be filed for 30 years. They-

.

are to be submitted to inspection by the authority- .

*
concerned.as and when required.

Oc,cupationally exposed persons in the category A,

have to be examined by a competent doctor. This
4

.

examination is to be repeated after the expiry of.

one year. Further employment in the control area

is only permissible af ter a certificate of non
,

objection has been granted.

.- _ . . -.
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9. Further Reculations

.

o.1 Storage and custody

.

Radio-active substances must be stored in protective

rooms or containers if not in use. Storage cust be

such that misappropriation or access by unauthorized-

persons is precluded (para 74).

9.2 checkine of sealed radio-active substances

Sealed radio-active substances are checked by.the
.

manufacturer for proper sealing prior to delivery.

They are supplied with a relevant certificate which.

the user has to file and, upon request, submit to

the respective authority. If it is found that the
,

sealing of source is damaged or corroded or, if;,

so specified in the approval, a new sealing test

has to be carried out by an office to be specified

by the respective authority.

9.3 Transnission of radio-active substances-

Radio-active substances must only be handed over or
' b'' . transmitted to persons which hold an appropriate
'

approval. This also applies to tha transmission to
'

a carrier for the transport of the source on public-

'

, ,
roads. The carrier must be in possession of a carry--

,

.

ing approval unless an exemption has been granted.

according to para 9 of the Strahlenschutzverordnung.

9.4 ' Recording and renortine

* The acquisition of radio-active substances must,be
notified to the authority concerned within one month-

-17-
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, indicating the type and activity involved and

inclosing a copy of the sealing certificate. An-

, ,

inventory has to be sub=itted at the end of each

calendar year (para 78, sections 1 and 3 of the

Strahlenschutzverordnung). Moreover, records must

be kept on the acquisition and transmission of

. radio-active substances. These records have to

recain in the' files for 30 years and must be sub-
,

. mitted to the authority concerned upon request.
a.'
;it g.; To ensure proper adherence to these instructions

'

; radio-active substances must only be purchased by-

'

- the radiation safety steward.
..)
;p
t, 9.5 Misanurouriation of radio-active substances
4; .

,

' "|, The misappropriation of radio-active substances is
''

to be reported at once to 'the supervisory authority -..

'

,t or the authority concerned with public safety and

., | order.
:'

..t,
.

9.6 Penalties -
, , .

.!.

{- Violations of the Strahlenschutzverordnung (regula-c.

di tions governing radiation protection) are offences

subject to the payment of penalties. The radiation.,

I ,, safety officer can be personally held responsible.

I (para 81, section 2.3 of the Strahlenschutzverord-
,

* nung).*

.

e

.

s -

~
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10. Shielding
.

. .

. Al,pna and beta rays have a lou capacity of pene-*

tration and can readily be shielded. As has been

said before' alpha radiation can be shielded by

thin paper and' beta radiation by a few millimeters

of metal..

The shielding effect in the case of gamma radiation
,

' '

depends, as a'first approximation, on the specif'.c

weght of the absorber. Calculations are based on
f

- ~

so-called half-value layers. These indicate the '

,

~

respective thickness of the substance which reduces

the original radiation dose to half its value.

The following half-value layers apply for Co-60,-

Cs-137 and Am-241 for the more important shielding*

,

' J materials:

'

Material Half-value Layer for
Co-60 CS-137 Am-2Al

Vater 157 mm 110 mm 40 mm-

Concrete 68 mm 47 mm 15 mm-

' Steel 20 mm 14 mm 0.8 mm( ,
-

1 Lead 14 mm 9 mm 0.13 mm
Heavy metal 9 mm 6 mm-

-

(T)
'

These figures are mean figures which may vary

depending cn1 the measuring field and source inten-- -

'

sity.

Neutron radiation is shielded by means of hydrogen.

containing products such as water, paraffin or

-19-.
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polyethylene. The fast neutrons can be retarded

~

by means of hydrogen down to therpo energies. The.

thermo neutrons are then shielded by thin cadmium

sheeting which has a high absorption cross-section

for thermo neutrons..-

As an approximate value the half-value layer for

paraffin is approx. 67 mm.'

With the help of the formular given in section 4

. (Radiation Protection Measures) a calculation of
.

the expected radiation dose may now be carried out.

Example: A source with 10 mci Co-60 is incorporated

in a shielding of 67 mm lead thickness.

Work has to be carried out at a distance
.

'

of 50 cm"for a period of 30 minutes.

> .

Weakening factor
d 67

s = 2 HU3 =2 I4 27.6=-

.

i
Radiation dose- .-

s

AkT 10 * 1.35 0.5 0.98 remD = = =,

2.s 0.5
.

2 27.6
'

a .

i
-

|

*

.

e

5

.

*;
'

:
|
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11. Rules of Arnroach

'

From the respective use, the set up of the measuring- -

equipment, the type and enclosure of the source and

the design of the shielding specific rules of approach
can be derived which help to ensure safe operation
and maintenance.

When drawing up instructions concerning the rules of--

.

approach, the following situations should be con-
- sidered: -

.

.

- Installation and removal of the plant (sources must
never be removed from their work shielding).

( - Measures to be taken where work has to be carried
out in the immediate vicinity of the shielding.

- Measures to make sure that the lock of the shielding
is closed if it should ever be necessary to walk on
the container,.

( - Responsibility for the kety to open and close the
lock on the work shielding.

.

.

.

- Measures to be taken in the event of serious
operational trouble, accidents or fire.

.

Positive measures must be taken to ensure that the
radiation safety steward is informed at once if the

function of the shielding or the capsular of the.

source could be affected in the event of trouble.
'

He must check the situation on the spot and initiate
,- all measures to prevent any unnecessary radiation,

exposure of the oserating_personnelo-
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A label will be affixed to the shield housing
,

with the following statement: '

"The receipt, possession, use and transfer of this
device Model # Serial # are subject,

to a general license or the equivalent and the regulations
of the United State Nuclear Regulatory Commission or of
a state with which the N. R. C. has entered into an
agreement for the exercise of regulatory authority. This
label shall be maintained on the device in legible '.

.s
condition. Removal of this label is prohibited." ...

CAUTION RADI0 ACTIVE MATERIAL-

.

'

BERTHOLD INSTRUMENTS, INC.
.
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