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‘l'ho‘.\rcu will be transported to .!rudhoo Bay field in
northern Alaska by a nominee of SAPC, but under the supervision of the
licensee, and stored in SAPC facilities at Prudhoe Bay. On arrival at
Prudhoe Bay the sources and density transmitters will be used for a
period of 4 weeks to measure the density of oil and gas mixtures in the
24 inch pipelines at Prudhoe Bay operated by SAPC.

On completion of this test work the sources will be shipped
back to Anchorage by the nominee and from there back to England. The
sources are scheduled to be in the USA for a maximum period of six weeks
(allow 8 weeks for unforeseen delays in the work).

7. Individuals Responsible For Radiation Safety Program
Their Training And Experience

The following individuals will be jnintly responsible for the
radiation safety program during the proposed tests at Prudhoe Bay:-

Trevor J. Hill
Derek Brister
Philip P. Sugarman

Each of the above named has attended and completed the course
titled 'RADIOLOGICAL HEALTH AND SAFETY - A Course For Radiation
Protection Supervisors' given by staff of

The UK National Radivlogical Protection Board

Harwell

Didcot

Oxfordshire OXil ORQ Telephone England 023-283 600
Contact Mr Brian Marsh

The subject material covered during this course is listed in
Attachment 5. It was attended by the above named during October 22.26,
1984, when it was held at the Suffolk College of Higher and Further
Education, Ipswich, Suffolk, England.

The above named have been responsible for the use, and safety,
of the devices specified in this application during test work undertaken
at UK oilfields both on land and offshore.

8. Iraining Provided To Other Users

The three people named above as those responsible for the
radiation safety program will be the only staff who will use the density
transmitters whilst they are in the USA. 1In addition they will be the
only staff allowed inside the controlled area around each source.

9. Facilities and Equipment

The density gauges will be clamped to the outside of the 24
inch diameter crude oil pipelines in the Prudhoe Bay oilfield of Alaska.
They will be powered by portable generator, and the measurements
recorded on computer. The computing equipment will be located in a
vehicle parked no more than 100 metres from the density gauges. The
pauges will at all tiwes be visible from the vehicle, in which the
licensee's staff will be situated.



-
-

‘l‘ho‘udhoc Bay oilfield {s not Ace‘blo by the general
public. SAPC staff working in the oflfield will be warned by notice and
radio announcement of the use of the density transmitters. Access to
the immediate vicinity of the gauges will be restricted to the staff of
the licensee named earlier. Barriers and warning signs will be erected
around the sources at 1 metre distance (radiation level <0.25 mRem/hr).

When not in use the sources will be locked in the transport
vehicle. In the times preceding and following the tests, whilst
avaiting transport, the gauges will be locked in the faciiity set aside
at Prudhoe Bay for storage of radioactive sources. Storage in Anchorage
wvhilst awaiting transport back to the UK will be in the locked
facilities of the SAPC-nominated transporting agent.

10. Radiastion Safety Program

10.1 Personnel Monitoring Equipment

The staff using the density transmitter are already issued
with film badges that are monitored once per calendar month by the UK
National Radiological Protection Board. It is not anticipated that
these staff will receive in excess of 0.3 Rem/calendar month.

10,2 Radiation Detection Instruments

During tests using the density transmitters a Berthold LB 133
portable rediaticen intensity metar is available to make surveys and set
the position of the barriers.

10.3 Leak-Testing

Each of the three sources will be leak-tested in the UK by the
National Radiological Protection Board, with the address previously
spucified (contact Mr Wiltshire), on July l4th, prior to shipment of the
sources to the USA., As the sources will not be in the USA for more than

eight weeks a further leak test should not be required whilst in the
USA.

10.4 Maintenance

Maintenance, and relocation of the gauges on different pipes
in the Prudhoe Bay field, will only be undertaken with the sourceholder
locked shut. There will be no removal of any of the sources from the
sourceholders at any stage whilst in the USA.

10.5 Transportation of Devices to Field Locations

As stated earlier the sources and sourceholders will arrive in
the USA from the UK at Anchorage, Alaska. They will be packaged to IATA
standards. For their shipment from Anchorage to Prudhoe Bay a suitable
transporting agent is to be nominated by SAPC. This company will
transport the sources according to the requirements of the US Department
of Transportation for such sources.
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10.6 Opouttn.nd Emergency Procedures .

Each person using the density transmitters will be i{ssued with
a copy of the operating and emergency procedures related to radiation
safety. In addition the management of the Prudhoe Bay oilfield will be
provided with written instructions to be communicated to their staff
regarding the observation of signs and barriers placed around the
radiocactive sources.

The operating and emergency procedures will include details on
the following topics:-

Personal Safety - use of film badges, and reporting of film badge

readings.

Site Safety - use of radiation survey meter to position signs and
barriers, and instructions to be given to site
staff.

Use of Device - operating instructions for the transmitters as issued

by the manufacturers.
Source Location - viewing procedure for sources when in use, and
storage procedures when not in use.
Source Transport - procedures for on-site transportation of sources.
Leak Testing + records of leak tests, and procedures for updating.
Emergencies - procedures covering road accident, fire in storage
facilities, loss of source, and will include a list
of those to be notified in the USA and the UK.

11. Easte Management

At the conclusion of the test period the three radicactive
sources will be returned to the BP Research Centre in the UK. Should
the.e sources subsequently require disposal this would be undeziaken
through the National Disposal Service which is located at:

The United Kingdom Atomic Energy Authority
Industrial Chemistry Croup

RBuilding 175

AERE, Harwell

Didcot

Oxfordshire

England
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. Quality contro

Quality control of ragiation sources Can be Smvded Mo four main
pans.

1. Checks made routinely during production

Quality Assurance

Rz~ au0on sources are manulactured N accorgance with a sinct
Quaiity 3SSUrance Programme, Oetais of which can be Oblaned
on reQuest.

Testing for leakage and contamination

Stnngent tests for ieaxage are an essential feature of ragivactive
SouUrces production. The methods acop!ed Jepend on the
design and intended apoication of the source, and aiso on
statutory reurements Where necessary. tests can be specally
modified 1o meet panicular requirements

The stancard methods used 1or 1esting radialion sources are
ksted below. The particular tests used for each type of source
are grven under the aporopnate procuct entry

Wipe testA

The sOurce is wipes with a swab Or tissue. mostened with
methancl or water the activity removed § measured
Acceptance imit 0-005uCi (0 18kBaq).

(Trus 1@t conforms 10 BS 5288/Ape D.2.1).

Wipe test B

The source § wiped with a swab Or tissue, mostensd with
methandi Of water the activity removed 1§ measured
Acceptance imit: 0-05uCi (1-8xBa)

Bubble testD

The source is Mmmersed In water o & sutabie hauiC and the
pressure reduced 10 100mm of mercury (13xPa).

NO DUbDIgs Must be observed

(Thus test conforms 10 BS . 5288/App. D .3.1. and 1t has been
CemONSIraled tha! this 1es! § sunabie for sources witn ree
volumes greater than 10mm’? [Amersnam intematonal
Technical Report No. 8)).

Immersion test L

The SOurce is Mmerses in water or Other sutadbie haud a1 S0°C
for 4 hours and the actvity In the hQuid Measured Acceptlance
bmat: O0-005uCi (0 18xBQ).

(Thes iest conforms 1o BS §288/A0p.0.2.3).

immersion testM

The source s mmersed in water which 3 rased 1o 100°C ang
heic at that temperature for 10 min. The water s then removed,
the Source Coolea and nnsed using fresh water. These
operations are rapeated twice, Do g N the water from the
Previous NNSING Joeraton . If the actvty cetected in all the hauid
collected s less than 0-005uC (O 18kBq) the source 8
considered 1o be ieax-free.

(Trus test conforms to BS 5288/App. D.2.4)

Melium leak test M

A Mass spectrometar 1§ Used 10 cetect helium eakage from
sources helium flled pnor 1o weiong
Acceptance mit 10" *mbaris '

(Thes test exceeas tne requirement of BS 5288/4pp 0 3 4)

Helium pressurisation test S

A mass spectrometer  used 10 Jetect helum ieakage from
SOUrCES Dreviously Dressunsed o hebum ater encapsuiation
Acceptance it 10 mbar '~ ' for non-leachable song nsens
an0 10" " mbar 18~ ' for all others, (This test exceeds the
requirement of BS §288/App 0 3 §).

Radonemanation test X

The SOUTCe 1§ MMersad N a SOIULON Of DhOSDNO! N an Of ganc

BQUIC UNoe? vacuum  the ieaxage of radon § measured Dy kQuid
scntiliahon counting

{OWIGHT, D.J. Raaochemical Centre Repont R176)

The acceptance imit comesponas to about 5x 107" Ciper 24

Pars (28q per 24 hours)

Trus 1est exceescs the requrement of BS £288/App D 2 6)

. ATTACHMEN T 3

Krypton emanation test P

The source s hed uncer reduced pressure for 24 hours. The
contents of the Chamoer 1S analysed Ior Krypton Dy scin' kation
counting The lest s repeatec aher at leas! 7 cays Acceptlance
bt 01 uCi (3 ThBQ).

2. Special safety performance tests on protutypes

A radiation source must provide highes! possible ntegn'ty
together with minymum attenuation of the requred rac.ation by
the encapsulation materals. A COMPromse must semetimes be
made, particularty for aipha, beta ard low energy photon
SOUrCes. However, safety must aways be the pnme
conscieration.

Standards for the testing of sealed radioas!ive Sources have
b;:g specified by the Briugh Standards Instriution in BS. 5288,
1976,

This classification system  mcJelied on URA stancarg USASI
NS 10 which aiso gves 3 number Of Comparadie leax test
methods

BS 5288 i in agreement with the following stancarcs produced
by the intemational Organzation for S.ancargization (ISO).

ISO 1677 ‘Seaied racivactive sources - General'

1IS0.2919 'Seaed radioactive sources - Classification’

180 Technical Report ‘Sealed radioactve sources - leak tes!
metnoas' (1ISO/TR 4826 - 1679(E) ).

3. Measurements

Each source or batch of sources 18 Checked to ensure that the
strengths of the sources suppied are within the imis specified.
Wherever DOssiDIe the resuits of these Checks are INdicated on
the tes! repon. The methods of spectyng the strengtns of
SOUMEs are JISCUSSEd UNGer the heading specification on page
£85 anc 0etals are NCiuOed I the appropnate sections of this

cataogue

4 Testreports

Atest repon 1S SUPPbeo with ach SOUrcE Or batch of sources
Where appropnate the foliowy g information i given

Proguct cooe

Product gescnption

Capsuie type

180 classdicanon

Special form certficate

Measurement check

Leakage Checx

Contamination check
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Technical lnforma?on

Specification = Slunits

The strength of 2 raciation source may be specified either Dy its
raciation output or Dy stating the ragioactvity of its contents. For
MOS! aDPECatIoNS the user 1s m.ainly interested in the source's
rac-abon output, and requires i formation about content onty for
hicensing or commercial reasons.

For many sources the radiation output i not simply related to
the activity Content because factors such as self absorption, and
atteniuabon Dy the capsule Cause a non-iSotremic output
distnbution. For this reason we always mea. ure the radiation
oulputina given direction, using the most appropnate method
and Go NO! retv ON an estimate of the amount of ragicactive
matenal intre source.

A real source emits anisotropically, 80 it is necessary to specify
the direction in v/hich @ measurement has been made, as well as
the aistance from the source. The distance i normally taken
from the centre of the source and the cirection is normally ragial
for cylindncal sources ar ¢ axial for disc sources.

The relations"ip between equivalent actvity and exposure rate
18 cifferent for cach racior clice, depenaing on the fype and
quantity of radiation emitty "' in €3Ch nuciear transformation.

T > accepted values for the 0st commonly used high energy
v NMa-emitting nuclices are .:'ven in the tabie beiow

in the Si system, source strengt 1 may be expressed in terms of
airkerma ate at 1 metre’ ingray oerhour.

This changeover will not nowever be made until there 1 a
compiete change to S' unis.

The equivaience b3tween the oic units and the riew is Shown
below.

Nuclide Equivalentactivity Exposursrate Air kerma rate (K)*

ot 1 metre in air 8t 1 metre (approx.)
wics WG 0-33”RM 2 #nGyh
5 G 1 30RM 11mGy/

Where the source strengths are expressed in content actmvity,
the cune vasues are given first with the becquerel values quoted
alongsice. In cases where the sHurces strengths are expressed
interms of equivalent activity, the cune values are given first with
the air kerma rate at 1 metre (K)* quoted alongsice.

The output of sources is Somatimes expressed in terms of
£ 2nspersecond per steradian where this is appropnate for
the. dpplicaton.

"Exposure rate and ar kerma rate are by Cefred n CRU Repon No. 33
The foiowing Si units have been recommenced by ICRU for

racoactmty and absorbed cose

Physical Sl unit Traditional Relationship

€ Jantity unt

Racsoactrty becouersl are 1Ci=37x10%g
Ba < 18Qe270x10°"'C

Absorted oy rag *rag = 001Gy

‘ose Gy) Gy = 100rac

1Bq = 1 nuciear transformation pe second

Conversion factors:

1kCi = 3.7 » 10'%8q = 37 terabecquerels (TBq)
1Ci= 3.7 x 10'%8q = 37 gigavecquere's (GBa)
ImCi = 3-7 x 1078q = 37 megabecquerels (MBQ)
TWCi= 3.7 x 10*8q = 37 kilota~quereis (kBq)

Calibration

Some of the sources listed in this cataiogue can be accurately
calbrated.

Certificates of measurement quote the resuits of calibration in
exposure rate at a specified distance.

Calibration accuracy

The accuracy of reasurement of the calibrated sources is
exnressed as the overall uncentainty in the measurement of the
source.

The overall uncertainty is an estimate of the possibie divergence
of the quoted result from the (unknown) true vaiue, assessea
accorgding to the recommenaations in ICRU Report 12
(Centfication of Stancardized Radioactive Sources)

The overall uncenainty is cefined as = (1S, + 8) where S... is t*
standard error of the mean result of the measurement and t (1ne
Stucent ‘' statistic) is chosen so that there is 8* least a 99 7%
probability that the true result bes within a range =S, about the
mean result.

2§ are the limits of the estimated maximum uncenainty
attnbutable to systematic uncenainties in the measurement

Fuller information about the specification of accuracy will be
supplied on request.

TR I
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Source safety

I1SO classification

The intemabonal Organization for Standardization (ISO) has
produced a system of classification of sealed racicactve
mcosg)uoo on safety requirements for typical uses (see
1S0.2919).

“Thus system provides a manufacturer of sealed radicactive
sources with a set of tests to evaluaie the safety of his products
unger working CoNaitions. It also assists a user of such sealed
Sources to sesect types which suit the applicaticn he has in
mind, especially where protection against the reieasa of
raghoactive matenal s cncemed”.

The suitabaiity and safety of a source will gepend on the intended
application and envwronment of use, of which there is a wide
rangt It the customer's responsidility 1o ensure 1at the
source and 1ts specification are suitable and safe for his
particular apphcation and environment of use. This apphes
especially to non-standard or Sustom made cesigns as well as
standard procucts. The information on these pages i designed
10 help the customer in his eval 1ation.

The tests to which prototype sources are subjected are listed in
table 1

£ 1testcan be zpplied in several Gegraes of seventy, Test
results are exoressed as a five figure code to indicate the
seventy of the tests.

The: e figures are oreceded by the letter C or E to show whether
the source acuwity 1S Iess than ¢ r greater than certain limits.
These imits cepend upcn the toxiCity, solubiiity and reactivity of
the active component of the source.

C indicates that the activity level of the source does not exceed
tha prescnbec fimit ang

E that the limnt s exceeced.

Table 1. Classification of sealed soi 75 pertonmance standards

—————— b

Special safety portormance tests on prot~rypes

A raciation source must provice highest pose die integ-ty
together with minimum attenuation of the required raciation by
the encapsulation matenals.

However, safety must always be the L. - ™e consideration.

Stancaras for the testing of sealed radioac . 2 sources have
oeen specified by the Bntish Stancaras Insttubon in
B8S.5288.1976.

This classification system is modelled on USA standarg USASI
NS.10 which also gives a number of comparabie leak test
methods. :

BS.5288 is in agreement with the following standards produced
by the intemational Organization for Standardization (1ISO)
ISQ.1677 'Sealed racioac*ve sources - General’

ISO 2919 ‘Sealed radioactive sources - Classification’

ISO Technical Repont 'Sealed radicactive sources - leak te st
methods' 1ISO/TR 4826 - 1979(E))

Amersham Intemational has facilities devoted solely 10 the
testing of prototype sources accorging to ISO and similar
recommencations.

The test data given in this cataiogue are the latest available at
time of preparation.

There is a continuous programme of product improvement and
testing and Getaiis of the current status of particular sources will
be supphied on request,

Test Class
1 2 3 4 L] []
Temperature No test =-40°C (20 Moy - 40°C 20 My ~40°C (20 mn) -4, 20mny - 40°C (20 mwn)
«80°C(IN «180°C('h +800C(1N +00°C(1 N +800°C(1h)
a0 Meal shock a°C hermar Shock ad thermal shock
40 Clo20C 800°Cto 20°C 800°C 10 20°C
External Ne tes 25xP3 absolte 1o 25kPa absonste 10 25xPa absonsie 10 25xP3 absonte 10 25xP3 absoute 10
preesure almosphenc presswe 2MPa atsoty TMPa ansonte TOMP3 absolte 170MPa absowte
I et No test 80g from 1m 200g from 1m g e im Skg from 1m 20xg from 'm
Vibrations No test 30mn 30mn 0
25M210 5002 at 2SOt Y. 25+ 10802 3!
3 . peax ampituce Peax AMORtuoR and 1-5mm armoituoe
S0z to 30z peax 10 peak and
0-635mm amontuce 80M2 10 20002
peak 10 peax ana ag.
SOz 10 S00m2
.‘Qu
Puncture No test 19 from 1m 10g e 1m 80g from 1m 300g trom 1m 1kg rom 1m
Notesto .4 1

1 Detads of the testing procedures are grven n 1SO 2919 ana BS 5286 A huther
waumwummxmmwmw.

2 Externalpressure

100:Pa = 1 mmosohere (@000 Tain

3 npact test

The source. postoned on 3 s1ee anl, S S1AUCK by 2 stes hamrTas of the
MRQUrEd wevyt 1he RaTYTer Nas 3 Ral SIRong SUace, 25Mim aameter. with

e s0ges raunoes
4 Puncture test

The saurce. postoned on a harcened steel 3 i i SUCk by 8 hardened pn,
WWWWU wilh Remusohencal end, fxed 10 a harmmer of the

G



Source safety‘

Performance requirements for
typicaluses

Minimum p-.formance requirements are aiso given n 1ISO.2918
for the use of seaied radiation sources (see tabie 2 below).

These recommendations take into account normal usage and
reasonable accigental nsks, but 0o not iNCiude exposure to the
nsk of fire, @xplosion of COrresion.

Table <. “ealed scurce performance reQuirements,

Sealed source use Sealed source test and class
Temparature Pressure Impact \bration Puncture

Gamma gauges (Mmudnm and hgh energy) Unprotected source 3 3 3 3

Sowrce n oevce 3 2 3 2
Beta gauges and sources 1o Ow energy Samma gauges 3 2 2 2
o X-ray fuorescence analyss lexciuong gas-flec sources)
Portabie mOsturs and oensity Qauges (INCUCNG hans hexs 3 3 3 3
or Cody tranuooned)
Gene ¥ Neutron SOu’ T8 ADOLCATON (@XCIUONG  BCor S1an -uD! 3 3 2 2
If tne sealed source has a ‘C' classification Source working life

Tabie 2 can be used directly to assess the suitability of the
source for the proposed apphication provided that there is no
significant fire, expiosion o COrrosion hazarg.

H such a hazarg does vxist, the user and the manufacturer have
10 consicer the following factors to determine whether adaitional
testing is required:

1 consequences of loss of activity

2 quantity of active matenal contained in the source

3 ragiotoxicty

4 chemicai and physical form of the matenal and the
gecmetncal shape

§ environment in which it is 10 be used

6 protection affc:ged 1¢ the source-device cCombination,

Hf the sealed source has an 'E’ classification
Table 2 cannot be used directly.

Tc¢ determine whether any additional testing is necessary, an
evaluation of the fire, explosion and COMesiICn hazards must f: st
be made and a separate evaluation of the use and design of the
sOourcs.

Some of our source designs exceed the recommendations of
Table 2 and may therefore be accepiabie for the applications
listec despre the '€’ classification.

IAEA specialform

‘Specia lorm’ is atest specfication for sealed sources gven n
the (AEA transport reguiations.
(LAEA Safety Senes No. 6, 1973 revised ecition.)

i i used in determining the maximum acceptabie activities for
vanous types of transpca containers,

The required test are:
impact test
percussion est
bending test (only for long, slender sources)
heat test.

After each test the source must be subjected 10 leaching
assessment tests.

The certificate (SFC) numbers gven agains! approved items in
the catalogue kisting are those ssued by the Department of
Transport, the competent authonty in the UK for administenng
the LAEA reguiations

The 'recommenced working life’' (RWL) is our recommendation
of the penod within which the source shoulc be replaced.

This information is given in the Test Report. The pe~od has been
assessed on the basis of su~h {2 >tors as, toxicity Xf nuchce, total
initial actvity source constructhion (6.g. capsule gesign, source
insert type, etc.), haif-ite of nuciice, typical application
environments, operational expenence, test performance cata.
elc,

The assessement of ‘recomme~Jed working life’ 1s based onthe
assumption that they are not used in adverse environments. It is
the L3er's responsibiiity 10 nspect and test the source reguiany
in Orger 1O assess at what point gunng the ‘recommenced
working life’ the source should be replaced.

Agvice should be sought regarding 'recommended working kie'
for sources that are used in adverse environments or for sources
that having compieted the ‘recommended working ife' appear
satisfactory ar may be suitabie for an extendec pencc.

Other information

Other information on source safety is contained in the product
specification sheets, test reports, hangling and unpacking
instructions where applicadble.
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Packaging .

Examp!es of non-returnable packaging

. —— —

01W1POP assembly

el

W1 lead pot
(sealed with aches/ve lape!

01W4 PSX assembly

g

W4 leac pot
(seaeC with adhesive laDe)

Sealed P'can

Sealeg P'can

01WCROW assembly

WC lead pot
(sea'eC Wil achesve lape) Seaed 'R'can

Examples of returnable packaging

JOILMCF assembly

V]
Polystyrene
v b

Steel drum
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packaging

Containerinformation

The information in the following table 1s given to heip customers
esumale fresgnt COsts and anticipate handling probiems.

The values grven are for @, B. y-emitters only - see separate table

for neutron sources on page 64
Non-returnable packaging
Nuclice Max. allowed in Amersham code Q000PLP CWIPOP Q1W4aPS SIWCROW
type ‘A’ pact Lo
(LAEA regs) Lead thickness imm) 0 3 13 a8
A, A, IAEA type A A A A
soecal others
orm Weight xg 04¢ 05 2% 16
1.1 vaive 05 0s 3 3
Max. permitted contents
am 8C amCi B S@ATMCH 8mcC: 8C)
296GBq  296MBg 296MBa(137GBa)  296MBqQ (296G8q)
%Ca 1KCi 70Ci £ 5me .
& 258TBa 207MBa
: 30C 20C 1-6mCs 22mc 0 850mC:
111TBq  740GBq CETVICRY 81M8q 14868¢ 24G8q
¥Co S 20CH £9mC 870mC b -
333™Bq  3TBg 218MBg 32G8a 74Gda
©cs (] 7Ci 210uC 2754C 380uCi 20mCi
25908Bq  250G8q 7 8MBg 10MBq 13MBa 740MBq
Ma4Cm 100G 10mCi 10mCi(10C)
370G8a  370MBa 370MBq (370G8a)
Gy 200C 100Ci 22mGi -
74TBe  37TBq 814mBg
- 1%Ci 70Ci 35mC +
3arTeq 259G8q 130MBq
) 1%Ci 1%Ci -
37TBa 27T8q
Sy 1%Ci 1xCi 420mCi 640mC 18C
378, ITTRq 185G8q 23768 866580
S wCi 1%Ci &
37T8q 3IrBq
- i rC INCiACH
1110& 11HQQ ’110&(”!6&)
“'Prm 1Ci 80C 1-2Ci -
37Ba 296TBq 458 ,
®©s 10C 400mC;i 28mC g2mCi 22
370G8c  148G8: 1Gby 34G3q 81G8q
o | 00 0C 160mC: 4Ci 0C
111TBa  1117TBq £908q 148084 11178
Notes
1. + nacates that maumum conients are invied by A/, values. not by sutace
oose-rate.

R.MnmmmmlomwwWWﬂw
A0V SO



Packaging .

Returnable packaging
'W
Nuclide max.alloweain Amersham  JOOCSYL JOVUMCF
type ‘A’ Package code 0g248Y)
(AEA regs)
A, A LAEA [, pe A (3.9 ]
special  others  Weigntkg 85 (3]
= Tivelve 69 38
Maxiciu. i permissidle content
®Co i 7 1750 I0enCs
259GBa 259G8q 45G8q 111M8a
s 30C 20C 24C 1.3C
1117Bq 740GBq 0827T8Bq 4858
Neutron sources
Non-returnable Retumablet
Nuchide max allowedin Amersham O'W!1POP O1W1PYX 0101ROW 19424 18254 +18404 +30054 132068
type ‘A’ Package code 220N (ASON) ® 50N
(IAEA regs) IAEA type W A » 8 A 8w A Ao B
A, Ay Weightxa 05 1.7 38 201 27 600 1060 75
:;“ oNeT  tivelwe 08 33 81 ? g 10 8 6
Max permitied conte~ts
iam ] amCi 028 20C 40C 190 - 780 — 18C
295GBa 206MBg 9 25GBa 74G8q 18G80 703GBa 28978g 665GBa
ey ¢ 2mC O2ug 1809 309 Mg 2259 250ug 167°0ug 23ug
BImg Q7w 4MBg 30MBg 60MEQ 07G8a 4 5G8¢ 5G8o 30G8a 05G8q
74GBa  74MBg

TRetumabe contaners are avasadie Ior purchase. Detals on reques!



mstute cnglang HP7 SLL

deize ption

tele ghona L ' ChgMoni (024 04) 4488

cables Activiy Armeinhas n lelex
elex 23181 ACTHWA G

Radioactive source test report

CAESIUM=-137 GAMSA SOURCE

lSElLED SOUS(E

classifiration ® l

-

mie:

special form certificate no.

23

measurement check

MILLICURIES

%%1.3

% & P

mominal acuwity

jrecommended working life

15 YEARS

measurement check date

6 DEC

3 300 MILLICURIE
C 11.10 GIGABQ)

902 2

‘eakage test

customer

RIADATA A/S
OESTERSROGADE 95
0K-2100 COPENHAGEN
DENMARK

customer's order no.

003753-070-1

e & DEC

D 6 DEC

) 6 DEC

date passed | leakage test dat

B85S M 5 DEC

85 " 6 DEC

3% M 6 DEC

signed

assification compiies with BS.5278:1976, which is in agreement with ISO.2919 (see overleaf for definition and description of tests)

—

e passed |contamination test  date passed
£S A 10 DEC B85S
85 A 10 pEC 85
55 A 10 DEC &S
date
11 DEC 8BS

n Englang amg Wales 1002610 cegisiereg office Amersham Place Littie Chatfont Buckinghamsnue WP 7 ONA

Almersham

N HOBLLE &

AND

=



1 hvgl @i lal e PO R T LIRS L i N B (L U e

el e g o o " Radioactive source '
e England HP7 9LL telex 83141 ACTIVAG test rw

description nominal activity customer
CAESIUM=177 GA™MA SOURCE Y 300 MILLICURIZ | RIA PAPR A/S
( 11.19 6I6GABQ) OESTERBROGANE 95
N DK=~2 .'QO COPENHAGEN
S SEALED SOUKFE DENMARK
classificatior. @ special form certificate no recommended working life customer’ order no.
4 23 15 YEARS %02 2 003098-070 -1
mber 'moawremrntchrck measurement check date lleakzget- t date passed | leakage test date pass. 1 |contamination test  date passed | g
| MILLICU\ES
R B
& 305 - | . %
5 G '2‘7\bq { ’S\‘Né D i X)v\\€ 8(: M 1\ 'S\)OJ€ Yg Q B T\.\'QE %:‘

signed date

; 12 JUNE B8]

assification complies with BS. 5288:1976, which is in agreement with 1SO.2919 (see overlea: for definition and description of tests)

Aimersham



telephcne Littie Chalforn! (024 04) 4444

ey Loy Lt e : Radioastive source test report

ode de: cription | nominal activity customer
11 [CAESIUM-137 GA®MA S0URCE ! 5 300 PILLICURIE | TA DAT® A/S
| C 11.15 GIGAB2) C.STEPBROGADE 95 -
o DK=2°0C C PENKAGEN i
1 SEALFD SOURCE DENMARK
lassification ® speciel form cer*ificate no [recommended working l:fe !cus(omcr . order no.
2 [15 YEARS 902 1 | 002590-070 -*
| !
ber | r sasurement check |imeasurement check date |leakage test 0. 12 passad | leakage tost date passed [contamination test  date passed
1
|
MILLICURIES i
!
4 GR 313.3
S G¢ 307.2
2 GR 324.6 13 DEC 84 D 13 DEC P4 M 13 DEC 84 A 17 DEC 84
2 GR 307.2 |
7 GR 317.4 |
z :
|

'signed date
I 17 DEC BJ

ssification complies with BS.5288:1976, which 15 in agreement with 1SO.2919 (see ove ieaf for definitior and description of tests)

Almersham




: ® ATTRPCHMENT ‘
NATIONAL INSTITUTE OF RADIATION HYGIENE

@sterndalen 25,P.0.Box 55, N-1345 @sterds, Norway - Tel, (02) 17 00 92

Eur-Control Gamma A/S
Vitbank
3400 LIER

Your ref. Our ref. Pate
2569/06/81.0/ALR/ut 1986.12.08

TYPE APPROVAL

The Density Transmitter DT-6092/DT-6092F/DT-6092EX with sou~ . »
Nolder NOR 4079/14 has been sutbject to a ' ‘pe test at our

afstitute

Frem th2 results of this test, we have given the sourceholder

apjroval for up to 20 GBg (540 mCi) Cs=-137.

Yours sincerely

oy

Leiv/Berteig

@z/f@?%i ol M@&

Anne |Liv R



CERTIFICATE OF SAFETY
IONIZING RADIATION GAUGING DEVICE

Type: NOR 4079/14 with 6092
Charge: 300 mCi Cs-137

Classification: ANSI 54.554-554.R2

Manufacturer: EUR-Control Gamma A/S
Classification standard: ANSI N538

Signature:

£.S . Date:27Nov 1986

The device has been tested according to ANS| N538 and N542 and found in good order.

-

4
' Salety functions: Checked before , during and after temperature test OK!

Maximum radiation intensity in mremvh, Source ON and Source OFF

Before temperatu: _ test After temperature test
FrAR T '
Distance (cm) ON | OFF ON | OFF
1 t
: 80 | 90 80 , 85
——————————————— 7-——-———-——0——-—————1————— — — —
30 1.1 13 1.1 12
P S— — — — — — — - e— e — - —l ——————— b —— ——— — -—-l ———————
100 0.30 1' 035 0.30 1‘ 035
Radiation intensity (mreivh) at 100 cm distance from surface, Source ON
020 020 1020 I 015

Radiation intensity (mremh) at 100 ¢m distance from surace, Source OFF

0.25




Test programme

The stray radiation of the source has been measured both in OFF and ON position foliowed by atemperature lest
after whch the stray radiation again has been measured in OF F and ON position. These tests have been carried out
in agreement with ANS| NS38 by the Center for Industrial Research , Osio , Norway.

The leak test as described in ANSI NS42 has been carried out by the Institute for Atomic Energy, Kjeller, Norway.

Siray radlation measyrement procedure

The background radiation in the laboratory has been insignfiicant and has, therefore, not been subtracted from the
measured values. Standard conditions as specified in ANSINS38 , table 2, have been established. All accessible
surfaces have been scanned with the survey meter at 5, 30 and 100 cm from t.1e source’s surface for the source
in OFF a~d ON position. This has been done both with and without filter. The location of maximum stray radiation
has been determined in each case and then measured over 1 minute. The procedure is in agreement with ANS|
NS38, chapter 7.3.2.1.

Afer this, measuremen's at 100 cm distance along two chosen principal axes have been done at 30 degrees
measuring intervals. These isodistance doses are graphically presented.

The maximum doses given are either the doses measured without filter divided by 6, orthe doses measured with
fiter, whichever is greater. This is in agreement with ANSI N538, chapter 7.3.3.1,

Temperature test procedure

The source has been operating with its normal heat load during the temperature cycling (NS38, chapter 7.2.1). h
has been exposed 1o 40 °C and 105 °C, accuracy 2 °C. The temperature stabilization time has been
experimentally determined 10 3 hours. We have allowed 7 hours ‘or stabilization which gives a safety marginof 4
hours. The safety functions have been checked as described in ANSINS38, chapter 7.3.2. Aher the tempenrature
test, the source has been inspected for visual defects.

Stray radiatior measurement EQuipment
Survey meter : Type: POM 1, Nuclear Enter--ises
Calibrated mass per unit area window: 8.0 ’“9"5”’2
Window area: 100 cm
Filter: Build-up slide: 300 W»’sz

The survey meter and fiter have been calibrated with the calibration chamber on 6 October 1986.

ibrati ham
Type: Air lonization chamber , Nuclear Enterprises, lonex dose rate meter 25003
Energy response:  flat within £15%, 10 keV 10 3.0 MeV.
Window area: 100 em@

Basic window mass per unit area: 1mg’cm2 aluminized Melinex

Window mass per unit area for calibration of survey meter: 1mg/ em? Melinex + 7mgv'cm250!yuhyleno
Window mass per unit area for calibration of survey meter with fiter: Perspex, 300 mg/em

Calibration date: 7 July 1986




ATTACHMENT 5

National Radiological Protection Board

Summary of Course for Radiation Protection Supervisors

A8 Concepts and Production of Ionising Radiation

- Legislation (UK and Europe)

3. Dose and Contamination Units

4. Maximum Permissible Doses and Derived Working Limits
o; Biological Effects of Radiation

6. Administrative Requirements of the UK Regulations

¥ Radiaticn Instruments

Personal Monitoring



