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Atch, for Application for Material Licerse (amerdmernt)

S a. 50 mCi Americium-241/Be
b. Sealed source Campbell Pacific Nuclear Corp. Model CPN-
131)
c. Less thar $ Ci

6. Material is used as source for CPN S00-series moisture
detectors., Moisture detectors are to be used in ergireering
inspection programs as part of the Corrosion Control Program,

Add as alterrnate to existing RSO: Al Dahlquist, greduate of
Hutchisonn Techrical Center, Hutchisoen, Mn, in Non Destructive
Testing/Irnspect ion, Level 11 radicgrapher for 3 years. 1984 to
date-~Corrosion Engirneer in charge of NDT work for ARCO Alaska at
Prudnoe Bay, Trained orn the CPN SO00-series moisture detectors by
factory perscrnrel in Dec 86. Supervises the radiation inspection
programs for ARCO Alaska used for corrosiorn detection,

9. Neutron source will used throughout Prudhce Bay as an
engireering/irnspection tool.

10, All persorrmel whe will use the reutrorn gauge will receive
trairning per the syllabus contained in CPN's TECH MANUAL TM-1,
“Nuclear Operator Training Course". The course material is
contairned in the "Operator's Marual” for the 530 DR Hydroprobe
Moisture Depth Gauge.

11, Expended and excess scurces tco be returred to CPN Corp.,
@830 Mowe Road, Martinez, Ca., 94553, Phorne (41%) 228-3770,
TELEX 17-.289 CPN-UD.
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The penara) public 15 specifically restrictad from

pocass to the device by virtue of the mnun'

procedures, locked {bng and transportation 11.
itations, and Yega) restrictions feposed by V1.
consing.

Operator protection 15 obtained through adequate
treining plus gooe gaupe design for maxieum bio-
shield useape.

Gammy sources are relatively easy to shield, re-
1r1o' only carefu) design of heavy meta) shiel-
’1‘" (Tead, spent wranium, tungsten, etc).

Reviron sources are very difficult to shield. Use
of hah hyérogen moderators mey provide shielding
but this 15 accompanied by defeat of the measure-
ment capacity of the gaupe. It 15 impossible to
moderate the nevtrons with hesvy plastic shield-
ing and sti1) expect the groves moisture to thea

rale more nevtrons for measwrement, Newtron
shielding 15 further compliceated 1n th t the
thermal nevtrons are captured by .re moderating
material with o resultant emisston of gaoma re-
diatfon of fatrly Myn energy.

An foea) niutron shield would be severs) inches
of plastic for fast rauvtron moderation, covered
over with 176" of cadeium sheat for therma) neu-
tron carture, which 1n turn wou'ld be covered with
i inch of Tead.tx stop the resultent gesmas.

Onfortunately, */ '+ cnmbination would be tmpos-
sible to 1ift A 00 longer measure mots-
ture.

The best radtatie. protection progree of 4') 1s
& concentrated effort ot maintaining the max tmum
distance from the source at al) times combined
with expeditious use of the device. Operators
Showld mot stand unnecessarily close to the wnits
Suring operatiin and shovld mot carry them except
By the approjpriste carrying handles,

CPR constantly reviews available detectors and
source materfals to permit reduction in source
size and reduction tn external redistion levels.,

(.01 Surface Gauges:] Mormal operation of the
PORTAPROBE requires the
Gperator to be within 2' of the gauge for & per-
fod of approximately 10 seconds per test. There
15 11tt)e reason to be closer than that distance
Ror to work longer than this period tr obtain
test. it may take Yonger than 10 seconds to pre-
re the site, however, the muclear goupe shoyld
resote from the site at this time,

A busy day car result 1n 30 tests being taken,

A busy work week would Incluoe five days of this
extensive testing,
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% mu/ﬁ{ 2 10 seconds/test » 300 seconds
or 5 aimites/day & exposure within 2'

Bdays x5 oinmutes « 26 ainutes. This can be
rounded off to § hour.

T.h e exposure Tevel at 2' from the pavge
RHOO 0

N howr x § MRIMMR » sccumylation n o
buty work week with the PORTAPROBE.

Operators are allowed & weekly average accumu-
Tetion of 100 MREM,

The dose to be expected from the PORTAPROBE us-
ing proper procedures 13 only 1/400th of the a)-
lowed dose. This 15 & large safeily factor in the
PORTAPROBE design 1imitatfons and operating ins.
tructions,

(.02 __Depth Probesd The radiation from depth

probes can be higher be-
cause of the work requirement of the depthprobe.
Unlfke the surface gauges, the depthprobes arg
carried arownd by the operator to & greater ex-
tent, The sources are the same s1ze, and the
shielding 15 equal, or even Setter, but the Ia
mediate vicinity work requirement 15 higher.

CPN 600 Series depthprobes are designed to be
carried with a strap or handle. The source ares
15 carried near the Tpwer extremities or ankles.

Density depthprobes are used primarily for re-
search and the duty cycle 15 not high., The use
of such o gauge would be infrequent during & to-
tal year's time, and radtation accumulation wil)
be Tow compared to other gauge uses.

The major depthprobe considerat ion wil) be the
Mode) KY [ for frrigation management,
Ths wnit will be used rovtinely, simost datly,
t howt the growing sedson which may be o)
year long Iin some areas,

Cowa output from the MYDRUPROB! 15 almost me-
§1gible. The Americium 241/Be source Mas & Jow
energy gamma output which 15 not vsed for mois-
Lure sedsurement and which 15 shielded owt in-
terna)ly with & smal) Tead sheath, Gasma radie-
tion on the surface of the HYDROPROBE 15 ap-
proxisately 1 MRIM/HR which reduces to less than
0.05 MINKR at 2' from the gauge.

Therwa) nevtron ovtput 1s approximately 0.2
MRIM/KR on the surface.

Fast nevtrom owtput s epproximately 4 MO/
on the surface of the gauge a5 messured with an
Eber)ine PNR-4 nevtron co  'er,

Total gasme and nevtron recietion at wid-crunk



of the human body, with the KYDROPROBE carried
ot the side by 1ts handle, 1t approximately 0.3
MREM/HR,

The enticipated duty cycle 1 close proximity to
the gauge 13 wgnnutc‘y 2 hours/day during a
full work day. The operctor will be driving part
of the time, performing some paperwork functions
part of the time, and t=udging through the fields
part of the time, We believe that the work cycle
trud 1:’ Chreugh the fleld carry ing the NYDRO-
PROB 11 be approximately 2 hours out of an 8
hour day,

Mltiplying out:

2 hours/day x § days x 0.3 MREM/MR = 3.0 MR[M
sccumylation 1n o weer,

This 1s 1/30th of the a)llowed weekly dose,

It 1s feportant that the gauge be carried in 1ts
] fate carrying location in the back of the
vehicle at maximum practical distance from the
operator, and that all use of the gauge be per-
formed with speed.

The gouge 15 at 1ts safest when the probe 1s in
the ground fn the process of taking resding. Mo
meisureable radiation 13 present at the gauge
electronics n this operation,

(6000 RASTATION PRACTICE

Keep the curfous away, but do not make such a big
thing of 1t that people are frightened,

Replace the lock then the device s not {n use and
store wn or secure leck and ey, Only licensed
operators should Mave the hey to the gauge.

Place the haidle of th: surface gauge 1n SAFE po-
sition when not 1n actusl wse.

Retract the depthprobe 1nto 1ty shield when not
in actual use,

Do not intentionally sxpose any source in air,

Wear film cadges rov'inely. Do not store them !n
heatad envircaments, glove com-artments, etc,

Work fast and keep distance betweer gavge and
operator, Distance and brevity are the two best
operator protective programs,

~y £ |

Radiation ‘s nct detectibla by the body during
:Afown. It cannot oo seen, hearc, smelled, or
elt,

Prolongsd exposure will upset col) st ~ctyre,
however, and the bcd{ will eventually . act to
the insult an 1t would with the attach .f gern
cells or virus, Tae body defense mechenism wili
correct the 1nsult or injury and W11 destroy
Any demaged cells whether from sickness or Trom
radiation exposure,

Concentrated radfation 1n o short period of time
fs more difficyit for the body to handle than 13
radiation spread over a longer period of time.

The Muclear Regulatory Commission regulations
0100w & maxime accumylation of radtatton by
workers in an occupationa) wse of redicactive
meterfals to be 5.0 REM per year,

This reduces dowr to 1,25 REWOLs, which is & re-
porting leve). The Radiation Safety Officer is
recuired to report an exposure of s level te
his YMcense jurisdiction with a report on the
neoner In which 1t was receives and regarding
protective procedures to be taken to prevest it
from hppening agatn.

This also reduces down to 100 MRIN/ WK, allewing
for two weeks vacation for the worker,

This 15 to be considered o maximum recomended
tolerance Tevel. We shall always strive t6 main-
tain sccumylatior as Tow as possidle. The less
radiation rece'ved, the bettar, We recaive ree
distion corstantlv from ewter spece, from the
buildings 1n which we 1ive, from medica) 1-Rays,
ond from high energy rader and micronave sais-
stons. So1Y gavges are Just one more source of
energy added to the rest, e sha)) always strive
to heep the tota) rectation ot 4 minimve, Mowever,

h‘u-n to radiation 13 relatively ‘emeassre
adle In small mounts accum)ated from axposure
0 o 301! gavge under norma) operating precedures.

Detection af radfation exposwre s lorgely by
observation of reported sickness symgtons, com-
bined with chsarved call count changes in 4 blood
sample, and alse combined with def inite hoow! edge
of tha probadti)ity of eaposure.

A change 1n co') count alone cowld oxcur frem 4
evt finger 43 mch s from egposure.
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(Presume the foilowing radiation exposures were obtained in o period of approxi-
mately 24 hours or less,)

(Note that the dose rates are o q_g__h{!}_ The exposure from & soi) gavge under
the most arduous labor conditions 1s only messured in MITIIREMS. )
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- Ko obvious effect, except some possible blood count changes,

8« 120 Yomiting and nauses for about ! day in § to 108 of maposad personnel,
Fatigue but mo serious disability,

13 « 120 Yomiting and nauses for sbout 1 day, followsd by other symptoms of
radiation sickness 1n about 2955 of personnel. Ao deaths anticipated.

270 - 3N Youiting and nauses in nearly all persornel e first day, followed
by other symptoms of radiation sickness. Abo * 208 deaths within
2~ § weelks,

400 - 50 Vomiting and nausea in a1l personne) on first day, followed by other

syrptoms of rediation sickness, About 50% deaths within | month, sur-
vivors convelescent for about 6§ months

W W .

(Note ] Deaths would most 1ikely be from some sickness that the body would nor-
sally have throwm off, A cut finger turns intc blood pofsoning, ¢ cold
turns inte prevmonie, The body defense mechanise {3 30 buty taking care
o damaged ce)ls from raciation that 1t is wnprepared to fight off the
other norma) frsulti that occur to the body fram day to day.

Intensive care in o hospita) in a germ-free atscsprere would reduce fa-
talities greatly,

80 - 780 Yomiting and nauses n a)) personne) within 4 mours after exposure, fol-
Yowed by other symptoms of exposure. Up to 1008 dedths, any survivers
convalescent for about € months,

100C Vomiting and naused in 811 personne) within ) howr after exposure. Pro-
vably mo survivors from radiation sickness.

5000 Incapecitation aleost tmmediately. AYY personne) would be fatalities
within 1 weel.

Re ' tion ot these Yevels would result from direct inmvelvement ia @
$p11) 1n o radioisotopes processing plant, & matsive failure of protec-
tive systems n o nuclear resctor plant, or from nucleer warfare,

The radtotion exposure At thse levels wou)d do more than werely demage
o fow cells here ane there. Jrough cells would be darpged ir mejor W@y
contre] networks S0 that the basic body functions would be delommigyioned,
The bratn would not function, breething contre! would be Tost, €%, ...\,
in effect, the power plugs won'd have been pulled on the body s computor,
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PROCEDURES |

(.00 General] The operator must protect hue
san 1ife first, then property

from damege due to @ radiativa iIncident,

MWe must prevent the raw radioactive material
from escap'ng to the atmosphere or enyiromment,

The source materia) 15 encapsulated in two stain-
Tess, welded contatners, which 15 further secure-
ly mounted into the gauge enclosure, It {1+ highly
wnlikely that the meterial could escape in the
event of & severe accident or fire, however, our
protective program must insure that we plan for
this eventuality,

The irst action to be taken in the event of an
tccTdent with the CP/, PORTAPROBE or the KYDRO-
PROBE 13 to keep other people away from the site,

Then exercise the follewing decison pointy

* The Gavge 13 superficially damaged, dented,
flooded, or otherwise njured from 8 drop,
sinor rynover, ete

The enclosure 1. 1n one plece with o minor
break or two In the sheet metal or casting
and the source 1s obviously in place, ot
least the source location 15 not torn apart,

1) Turn the gauge over to view the source
ared, 1f necessary. Do not walk through
the site material where the gauge was
priahed or pylled,

Inspect the source area visually to ine
sure no damage to shutter or scurce
mounting,

If source ared 15 frtact, pick up gouge,
place i storage container and return
0 sermanent storage ares.

3) Call the RSO, and CPN factory for ase
sistance n shipping the gauge back to
the factory for repatr or disposal,

DO MOT SHIP THE GAUGE WITHOUT FAL TORY APs
PROVAL OR KNOWAEDSE.

The gauge 15 broken apart, severely burivd,
severely crushed with parts strewn 4rovne,
or the source ares 13 visually damaged.

1)  Freeze the site, Rope off the camege
site for 10" around, Stop the vehicle
od have the driver mall away, 02 mot
w ik through the dasage site. If redio-
Mctive materia) Y5 Joose 1t can e
pleked wp and trached olsewters,

Call the RSO, and/or the nearest pube
11¢ health department office for Melp.
Call wa, The objective 13 to get
expert radiation techaicion to the

site with an operating survey meter
who can determine 1f the radicective
saterfal 15 lost or 1s intact,

CPN does not recocmend that customers
purchase their own survey meter for
this purpese. There 15 1ittle Vike
Tihood of 4n accident to begin with
and the survey meter ctn prove to be
an 1tem of false security in the event
of & serious accident, The cperator
will not know how to use 1t properly
and ey only confound an aiready bad
circumstance by releasing & potentially
contaminated site,

The radiation expert wil) determine
whether the site 13 safe, will remove
the contamination 1f Lhere s any, ond
will prepare the gauge for shipsent to
the factory for repair, or disposal,

In the event of severe damage, 1t may
be racessary to dispose of the source
through & local disposal agency 11-
censed for this operation,

The radiation technician or leocal
11¢ health department will assist in
this action,

Call the CPN factory and ady .o 0/ the
probiem, wWe wil) want to know the cire
cumstances to assist fn possible advice
to others in future training programs,

To sase the minds of operators In this regard,
CPN has never had & daniged gauge requiring ex-
treme security precavtions, although we have
hod & number of gauges thoroughly run over in
the years that we have manufactured many units,

We know of no other manufacturer, efther, who has
experienced this degree of damege.

(101 Tapertant Phone Numbers: )
kSO

Public Health

aere

Fire

Police

Notify the public health office, pe)ice and owr
offices temadiately (n the case of & stolen gavge.
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R0 Leak Taatingl) A1) redioactive o
- it be tested for cone
taaination perfodica'ly. CPN sources are doud)y
encapsutatad o stainlens stee] and the )ikel
hood of & Teaking source 15 very rescts, however
ua sti1] must Do Yeal tasted 1n accordance

with regulations, basically every six months,

CPN sources. are Japraved for 4 one r owtiver
under our CPN 11cense however, 10cal Jurisdic.
tions may st111 require the #ix month period,
It 19 ‘sportant that your Ticense be followed.

The ueer may tast his own gauge following (PN
instructions, Leak test kits are avatladie from
the factory and an Inftial Bt was supplied with
the gavge.

The Yook test must be returned to our analysts
1ab for processing. A certificate will be re-
turned for the 1icersee's file for inspection
by Yicensing authorities ot any time,

@8 Surface Sovges ]

One test 15 required for the BRC MK 1] Sertes,
two tests for the BRC MC Sertes.

e — ey

Fo Mary 11 Series: |

1) Stand 3° Je on end, Teave shutter closed,
?) Wet swabd in detergent, swab the clesroyt
ring. Do not swab the source rod
)) Return the swabd to our analystis 1ab in
the envelope provided

4) A cartificate will be returned for your
records.

BeC % Series)

The W Serfes uses twe searate sources to pers
pit the simuitaneous counting at )l times, Two
sources must Do leal tested therefore, However,
orly one swab need be yied,

1) Stand gauge on end, Teave shutter closed

4 W2t el In cetergent, swab the clednowt
ring. T mol swab the source red

3) Set gavge wpright, resove SCTOWS AN
reatse electronics to service position,
Sead red spet ot Yower laft of guide-
tube casting adjacent to the misture
detector and adiacent to the internal
radiation label,

‘) Return the swabd to the analyris Tab in
the envelope provided,

§) A cortificate wil) be returned for file.

RadPrec 1/
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LEAX TESTING
CESTum SOURCE

g

LEAX TESTING MDISTURE SOURCE ON W GAUGE
(€07  Depthprobes.
1)  Lay probe on 1ts stde. !f source 135 leak-
ing, contamination will be insice the
shield tube.
Net swrb and swab Inside of shield tube.

3)  Return swab to lab. A certifici e will be
retyrned for your recores,

LEAK TESTING DEPTN PROBE IN SKIELD Tust
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