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- Radiation Safety Procedures-
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!. Section 1. Radiation Program Management and Responsibilities - Radiation !i-.. Safety Officer and his Duties.

Mr. M. B. Broome, President of Geo-Log, will both manage the
Radiation Program and serve as Radiation Safety Officer.
His will be the overall responsibility for the safe handling
of the radioisotopes used by Geo-Log.. His responsibilities
will include: /

On-the-job training of personnel in the safe handling ofd.

radioisotopes ,-

b. Approval of equipnent and techniques for the storage,
use and disposal of radioisotopes. .

! c. Supply the field with TLD badges as required.

d. Maintenance of radiation exposure records.

Making sure that Geo-Log complies with the applicable 'e.
regulations of the State of Texas. - -
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Secti'on 2. . Persor.nel Monitorino Procedures.. , ,

TLD Gama-Neutron badges will be worr. by all personnel
where working with radioactive materials. These b.adges
will be processed on a quarterly basis.*
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'* Section'3. Storing and Securing of Radioactive Materials.-

All of our radioactive sources will be kept either '

'

in their appropriate shields mounted on the logging~

trucks or in our source storage' facilities, unless '

actually'in use. All radioactive sources will be
kept secure while in transit to or from a job.
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Section 4. Psstina Restricted Areas and Vehiciss and labeling*
,

Containers.-

' "

All radioactive material used or possessed by the company
must be labeled as required by the applicable regulations
of the State of Texas.- -

;

The labels shall include the words " Caution - Radioactive
Material", the radioisotope involved, the amount of |

|
radioactivity, the date of measurement and the radiation ;

caution symbol.'

Our Radioactive' Material Storage' will be posted with a
sign or label bearing the radiation caution sydol and
the words " Caution - Radioactive Material ". If any ama -

used for storage of radioucive material should have a
radiation level of five mrem /hr or greater, a label or sign i

shall be posted reading " Caution - Radiation Area" and the .{radiation caution sydol. l

|
Our logging trucks will be placarded as required by the U. S.
Department of Transportation. That is, they will have a sign -
reading " Radioactive " on the front, rear and both sides
of the truck. This sign will conform to the lettering and
size requirements of the D 0 T.
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Section 5. Records Management

Radioactive Material records shall consists of log records-

for the utilization of radioactive tracers (if tracers are
used), receipt and transfer records of all radioactive !

materials, personnel exposure records, sealed source leak
test records and radiation survey records. The Radiation
Survey Data Sheet file will serve as 'a utilization log for
scaled sources. These records shall be maintained by the RSO ;

!at the Companys' headquarters.
~
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:.I. . Section 6. Procedures for Transporting Radioactive Material

All shipment of radioactive materials must be
made to confom to the Department of Transportation-

Regulations governing the transportation of hazardous
materials.
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Ji-. +Section 8. Procedures for Handling Sealed Sources of Radio-
i active Material
.

1.0 Radiation Hazard' -

Geo-Log uses three different types of sealed [
radioactive sources. A one curie Americium

i 241-Beryllium neutron source is used for neu- 3

tron logging. The two, density logging sources .

,.
= are a two Millicurie Cobalt 60 and a 100 Mill- ,

icurie Cesium 137 source. For logging purposes,
the' neutron source will always be housed in a

'

i Remco Neutron Source Holder Assembly (see Figure
,

1) , the Cesium 137 source will be an integral 6

,

part of the SIE #4027 Source Capsule Carrier
.

(see Figure 2) and the Cobalt 60 source will
!' remain in the SIE #4028 Source. Capsule Carrier

(see Figure 3). The #4028 Sggree capsule,

Carrier (which includes the Co source) will'

,

be threaded into the SIE #4045 Bull Plug (see
Figure 4) when used for logging. The Source
Capsule Carrier will be positioned in the Bull
Plug with the,Remco HT-1 Source Handling Tool .

(see Figure Sa) and threaded in with the Remco
HT-2 Source Handling Tool (see Figure 5). The
dose rates from the sources in these configu-
rations are as follows:

.. g-

' ~ '

Source Dose Rate-At One Foot

241AmBe 24 Mrem /hr
137Cs 330 Mrem /hr ;,

60Co 30 Mrem /hr ;

The time distance factors must be used effect-
,

ively when working with these sources to keep.

exposures to a minimum. A safe distance is ;

provided when the approved handling tools are ;

used, but care and practice are needed-to de-
crease the handling exposure time. The Safety
Chart (see Figure 6) utilizes the proper time
distance factors and gives the safe-danger
dividing line for the source.

The Remco S-2 Source Shield (see Figure 7) will
be used for transporting the AmBe source and

theSIE#0229SourceShielg0(osources.see Figure 8)will ,

be used for the 137Cs and C
, .
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2.0' Handlino Tool ,.

-

-(*: Figure 9 shows the approved source handling tool
*

.

for the neutron and density (60Co) sources. Figures*

5 and Sa show the density (137Cs) source handling (60Co)*
tools. The operation of the neutmn and density
handling tool is simple and merely requires the place-
ment of one hand on the end grip and the other hand
on the grip on the slide. By moving the slide, the
source is either locked on or released from the' tool.
The handling tool illustrated:on Figure 5 is used
to thread the (137Cs) density! source in and out
while the tool shown on Figure Sa is used for hand-

. ling the source.

3.0 Regulations Goveming Sealed Source Handling. Stor-
~

age Etc. ).

Logging personnel directly in charge of logging
operations utilizing the sealed sources are>

responsible for the health protection of all
personnel associated with the sources and the !

general public who may become so associated, at
all times. The above described personnel must -

personally supervise all source handling operations,
transportation, storage, and shipping according to

i!- the following mgulations: '
.

3.1 Only personne kho have been trained in
handling sealed sources shall perfonn
operations involving the sources.

All customer personnel shall be required
to be remote to these operations.

3.2 Only the approved handling tools shall
be used.

3.3 Sealed sources shall be transported only
in the a
7 and 8)pproved source shields (see Figures

! .

| 3.4 Sealed sources are to be stored in the
Radioactive Materials Storage Facilities

; of SIE. Inc. when not in use for logging ~
| operations or being transferred.
:

.
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3.5 Sealed sources will be leak tested,
.

'' every =;ix months or less. An
approved conenercial leak test service1.

will be used..

4.0 Procedures to be followed if a Source is lost in
the Borehole

4.1 When a source and tool become stuck, the '

Radiological Safety Officer should be not-
ified immediately and he will, at this time,
determine whether normal fishing operations j

can be initiated or if special radiological*

safety precautions are necessary.

4.2 Initially the " stuck tool" and source will |
be treated just as any other stuck tool. '

The procedures are those normally for stuck
tools. ,

,

4.3 If the cable is pulled free from the tool. .

over-shots may be run on a wireline or on
pipe in the normal manner. However, as soon -

as the' cable is pulled free from the tool,
the Radiological Safety Officer should pro-
cede to the well, equipped with a survey
meter. If the source is recovered by using
an overshot, there is very little possibility
of radioactive contamination. Nevertheless,
the wellhead equipment, derrick floor, etc. ,
should be checked with the Geiger Counter for-
contamination.

4.4 Should there be any evidence of physical damage
to .the source, or to the tool in the vicinity of
the source, the source should be wipe tested in
the same manner as wipe tests are made for leak
testing.

4.5 If no wipe test kit is available, use a rag to !
wipe the source. Check the wipe issnediately
with a survey meter for contamination. Check i

,

the tool and the location thoroughly with the
survey meter for contamination.

-
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4.5 If the toc 1 3nd source are not recovered.byt, -

L. (Con ' t) - normal . oe , , hot fishing methods, the Radio-
logical Safety officer will notify the approp-;

'
-

" b riate authorities (NRC and/or State) by tele-.

phone and apprise them of the situation and
the anticipated course of action. The Radio-
logical Supervisor should inform the customer's
representative that no action should be taken
that might result in a ruputured source capsule
until agreement to the proposed course of action
is received from the Nuclear Regulatory Comm-
ission and/or the State agency. Normally this

| will not entail much delay as the RSO can hand-
l. le this matter by. telephone.

After receiving agreement from the proper auth-
orities, the representatives of the customer
may at this time decide to resort to methods of I
removing the obstacle by means that could
rupture the source capsule, such as bypassing,
wash over procedures, drilling through, etc.,
but at the customer's own risk. Our company will
aid and advise in the protection of personnel
and property damage provided sufficient time is
allowed for our radiological safety personnel
and equipment to arrive on location before
action is taken that might result in a ruptured
capsule.

It is normally better to abandon the source and
tool if it appears that further action may re-
sult in a damaged source. The contamination of
the personnel, mud and well equipment can result
in a very expensive decontamination problem and
perhaps the complete loss of the well. However,
clearance ~ must be given by the State or NRC be-
fore the source can be abandoned

In almost all instances a well can be produced
after a source and tool have been abandoned.
Cementing in the tool (with source) is the j
normal procedure with a minimum of ten feet of <

cement cover. ,,However,.before the well can be
produced, agreement must be obtained from the
proper authorities. The Radiological Safety
Officer will obtain the agreements from the auth-
orities and give the customer written confir-
mation of these agreements.

.
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4.6 Companys' Responsibilities when a Source has
(4 been lost in a well.

*

'
"

4.6.1 Remain in contact with the customer and"
offer advice and recommendations regard-
ing safe fishing procedures. -

4.6.2 The Radiological Safety Officer equipped
with a survey meter, will report to the
well location immediately upon hearing
that normal overshot or rope spear fish-
ing techniques willinot recover the source.

'

4.6.3 The Radiological Safety Officer will han-
die all contacts with the State and Federal
authorities and obtain permission for pro-
posed recovery efforts. He will also make
the necessary arrangements with the auth-
orities if the source must be abandoned.

4.6.4 Perform monitoring service and advise an
the protection of personnel and equipment
from radiation damage.

.,

4.6.5 Furnish the customer with an engraved
stainless steel plaque to mark the well-

,- head should the source be abandoned.
4.6.5 The kAdiological Supervisor will make all

reports regarding the incident to the
Federal and/or State authorities.

4.7 The Customer's Responsibilities when a Source
has been Lost in a well.
4.7.1 Perform.all recovery efforts.

4.7.2 Make the decision whether or not to
abandon the source.

4.7.3 Deal with State agencies issuing' permits
for drilling and furnish that agency with
any information it requires.

4.7.4 Furnish our Company with all the information
necessary to prepare the required reports.

.

e #

{ 6
-

9



_. _ . _

-
..

-
.

.-
*n.

5.0 ON THE JOB RADIATION SURVEY PROCEDURES.,
,

b .

5.1 A r'adiation survey of the job site will be per-
formed before and after each job.

5.2 Normal background readings will be made and the
Logging Unit and Rig Floor surveyed before and
after each job. The Logging Tool and Storage
Container will be surveyed at the end of each
day of logging. The Storage Container will be

.

surveyed both empty and with the Source installed.

5.3 The results of the survey will be recorded on the
Radiation Survey Data Sheet (see figure 18).

,
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GEO-LOG, INC.
Pleno, Tx.

.

UNIT NO.
.

OPERATOR
#- BORE HOLE RADIATION SURVEY SOURCE NO.

*:,

* LOGGItlG SHTEin (SURFACE)*

DATE BORE HOLE BEFORE AFTER MORNING SOURCE OUT N ING 6 m.
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f Section 9. Emeroency Procedures

*
1.0 Road Accidents Involvino Radioactive Materials.

o .

The possibility of radioactive materials creating a
hazardous situation as the result of a road accident
involving a Company vehicle carrying such material
is remote, but must be considered. Regulations and
recommended safety procedures to be followed in
the event of such a situation are presented in this

: section.
.

, 1.1 Potential Hazards

Both unsealed and sealed radioactivity must be:

considered in the event of a road accident. If
our sealed sources are undamaged and the seal
of the source is still intact, then the hazard
is limited to possible external radiation expos-g

t ure. However, with unsealed tracer material or
I

;

a source in which the seal has been broken, the
spreading of contamination resulting in possible

H internal exposure must be considered.

A quick survey of the situation will normally
/. reveal the source of hazard, if any. If there

is a doubt as to whether or not a seal on a-

sealed source is broken, a quick wipe test made
with a wet rag and measured with a survey ~ meter

i

should detect any leakage.
|

If contamination is found, the contaminated area
should be " roped off" and posted as contaminated
until cleaned up.

1.2 Specific Instructions and Reaulations
!If an accident occurs involving a Company vehicle
|carrying radioactive material .and the situati~c~n '

indicates a possible radiation hazard then the
following must be observed:

1.2.1 Keep alj -unauthorized persons away from
the scene of the accident.

1.2.2 See that local authorities concerned
(state police, local. police, health
authorities, etc) are alerted to the
potential hazard.,

I:. .
;>.
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1.2 '

] '' ' . (Con't) .

Notify the Radiological Safety Officer,
!

1.2.3
'

who will in turn notify the NRC and/or.

a the State Health officials concerned.
1.2.4 If the radioactive material (either

sealed source or tracer material) is
,

intact, remove it from immediate area
to a safe (either locked .or guarded)
place.

,

1.2.5 If there is the slightest' possibility of
contamination, use a survey meter to care-
fully survey the area and equipment.-

1.2.6 Decontaminate area, if necessary. i

1.2.7 Isolate and label radioactive waste and
contaminated materials.

'

'

l.2.8 Prepare a complete report of the incident,
including items contaminated, radiation
levels, decontamination methods used, etc.

2.0 Radiation Over-exposure t,
,

Exceeding the Quarterly '(13 week) Tolerance of 1250
mrem would be classified as an over-exposure. The
type and magnitude of our sources as well as out mode<

of operation make the possibility.of being over-exposed,-

a remote one. However, the Ridiological Safety Officer
should be immediately notified if there is any possibil-
ity of an over-exposure.

Each employee should be thoroughly familiar with the
safety curves on Figure 6. Adherence to these curves
will help to keep exposure to a minimum. ;

,

3.0 Lost Radioactive Material

Radioactive material, either tracers or sealed sources, ,

can become lost in either shipment or in transit to and
from a job location. Immediately after becoming aware of
such a loss, the individual involved will notify the
Radiological Safety Officer who will, in turn, notify the
appropriate NRC and/or State officials by telephone and
a confirming telegram.

'
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Section 10. .Emeroency Notification |
-

_

'

i

g'_.

1.0 Company Notification.
:

.

',
k Radiological Safety Officer - M. B. Broome. -

Office Telephone No. - AC 214 542-9333

Home Telephone No. - AC 214 596-9168

2.0 State Notification
4

Telephone Information
.

Radiation Control Program

Texas State Department of Health

Monday - Friday (8:00 A.M. to 5:00 P.M.) 512-454-3781 Ext. 241
1

Holiday, nights and weekends (order of call) i

1. Edgar D. Bailey ----- ----------512-926-1405 ;

Chief. Compliance & Inspection ,

2. Larry J. Ste
Supervisor phenson-------------512-451-4806

-

Compliance

3. Joseph M. Nanus-----------------512-926-0498
Chief. Licensing & Registration

'

4.
David K. Lacker-----------------512-295-3026

.

I

Administrator. Radiation Control >
!Program

or--- -------512-442-1871
5. Martin C. Wukasch---------- - - 512-465-5437Director. Division of Occupational

Health & Radiation Control

If necessary, you may request that one of the above
individuals be located by contacting:

Texas Dept. of Public Safety--------512-452-0331

..
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Source Identification Number
Source Shipped to

CAPSULE SPECIFICATION

Inner Capsule Reference Drawing Number

Outer Capsule Reference Drawing Number

DECONTAMINATION AND CLOSURE TESTS

Method - Both inner and outer capsules are decontaminated af ter closure
in an ultrasonic bath until the flush solution contains less
than 50 d/m per ml total alpha activity. The outer capsule is
further decontaminated, if necessary, until all exterior surf aces
are free of contamination as determined by a wipe test. After
decontamination, each capsule is pressurized in helium to at
least 30 psig for a period of 30 minutes, then transferred to a
helium leak detector. The leak detector has a minimum sensitivity
of standard cubic centimeters of helium per
second.

Tests - The finished source was found free of contamination and detect-
able leaks, as determined by these methods.

t
SOURCE STRENGTH

Assay - The neutron emission rate of the finished assembly #5#is
determined by comparing its strength to that of a Cf
source calibrated at the National Bureau of Standards.
The comparison is made by inserting the capsule assembly
in an array of fission tube counters and measuring the
subsequent induced electric current by a sensitive
ammeter. The Cf content given below is the effective252

or net californium content calculated from the neutron
emission rate and is given in equivalent weight units
assuming 2.311 x 10' neut rons per second per microgram
of Cf. Corrections are made, when necessary, for352

the 2 s'Cf contribution to the total neutron emission
rate. The Cf present is assumed to decay with an252

effective half-life of 2.oJo years; the #5'Cf, if
present, is assumed to decay with a 60.5-day half-life.

Contents - The total neut ron emission rate of this assembly was
found to be neutrons per second with a
standard error of on the
#5"Cf contribution to the total was calculated to be

per second on the same date. The
effective '52Cf content was calculated to be
Lg equivalent with a standard error of

T. H. Scott, Chief S. Mirshak, Director

Planning and Development B ranch Nuclear Engineering and
Savannah River Operations Office Materials Section
U. S. Atomic Lnergy Commission Savannah River Laboratory
Aiken, South Carolina 29801 L. 1. du Pont de Nemours and Co.

Aiken, South Carolina 29801

2s2Cf NEUTRON SOURCE INFORMATIONFIG. 11-11
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