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Atch. for Application for Material License (amendment)

5 a. 50 mci Americium-241/Be
b. Sealed source iCampbell Pacific Nuclear Corp. Model CPN-

131)
c. Less than 5 Ci

6. Material is used as source for CPN 500-series moisture
d et ect ors. Moisture detectors are to be used in engineering
inspection programs as part of the Corrosion Centrol Program.

7. Add as alternate to existing RSO: Al Dahlquist, graduate of
Hutchison Technical Center, Hutchison, Mn. in Non Destructive
Test i ng / I ns pect i on. Level !! radiographer for 3 years. 1984 to
date--Corrosion Engineer in charge of NDT work for ARCO Alaska at
Prudhoe Bay. Trained on the CPN 500-series moisture detectors by :

? ~~* factory personnel in Dec 86. Su pervises the radiation inspection
programs for ARCO Alaska used for corrosion detection..

!

9. Ne ut ron source will used throughout Prudhoe Bay as an
engineering / inspection tool.

s,

10. All personnel who will use the neutron gauge will receive
training per the syllabus contained in CPN's TECH MANUAL TM-1,

if "Nuclear Operator Training Course". The course material is
,
'

contained in the "Operat or's Manua l " for the 530 DR Hydroprobe
*

Moi st ure Dept h Gauge. ,

. 11. Ex pended and excess sources to be returned to CPN Corp.,I
2630 Howe Road, Martinez, Ca., 94553. Phone (415) 228-9770
TELEX 17-1289 CPN-UD.
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t

accordanciartth Y , +we su
'

1pl

ont no danger to the eser er to the 30 testa / a 10 seconds / test a 300 seconds -
3..s %C estrwetions, the Cftl nascleari

?'h,,s3heducts 5 :? O- s. * .' - .-
..,% ''

,

-

generel. pub
. , g':w m < y.+# T. 9 ;;,. 'g ; A. ',p,3 ' *d. . , ,' M * , er stastes/ day of exposure within I'<

<. c .'

' ' Wye general pubite.e w eirs.e of the e,ersiing
is specifically restricted free 5 days a 5 minutes = il sinutes. Tht's can be

. .,

+>vX' w'*
1 s to the de. r ded .ff io u .

. .

-

M M'. procedures locked storsse and transportation 11-!
W', ~ ' * -,

arttations, and legal resfrictions imposed by 11 The average exposure level at l' fra the gauge
.

.

| #, . 9 casing.
. t is 0.5 NtfM/MR.

} M*g Y ' E Ohr'sterpr's tien is'obtained througI adequate \ hovr s 4 MRDOut a k,,,M,,R,,IN. accusmittien in a

,

i training plus poos gauge design for maximum bio- busy work week wun the PORTAPROBE.
(fG. ,shteld useage.; -

.

. ,
#

, ,

' L i7.)? 'same sources are relattroly easy to shield, re. Operators are allowed a weekly average accuse.
,

'j quirine only careful design of heavy metal shiel- latten of 100 lettM.'
. ding (lead, spent uraniwa, tungsten, etc).:a

! i! ' The dose to be expected from the PORTAPROBE us.
.

newtton sources are very difficult to shield. Use ing proper procedures is only 1/400th of t e al.'$- of high hydrogen sederators swy provide shielding lowed dose. This|1s a large safety facter in the
>

C. but this is accesoanied defeat of the measure- PORTAPlott design 1tattations and eterating int ,L- ment capacity of the ga , it is tepossible to trvctions.,* e - ' moderate the neutrons with heavy plastic shield..f'- ing and stt11 expect the ground meisture to then
4 i T, moderate more neutrons for messerment. Neutron 11 . 0 2 Depth,tregi;| The radiation from deptAT shieldin6 is further complicated in th.t the probes can be higher be-l'; thermal neutrens are captured by d e moderating cause of the work requirement of the depthprche,
i

i
, , - . . asterial with a resultant seissten of peruna re- Unlike the surface gauges, the depthprobes ars' o diation of fairly high energy.

.
carried around by the operator to a greater ex.

! ; An tasal nutron shield would be several inches
tent. The sources are the same size, and the
shielding is equal, or even Mtter, but the to-

1 %p of plastic for fast r.eutron sederation, covered mediate vicinity werk requirement is higher.
-

.

over with 1/16' of caenium sheet for thernal neu.5/' i tron capture, which in turri would be covered with CPM $00 Series depthprebes are designed to bet M a tnch of lead.tt stop the re:vitent gasmas. carried with a strap or handle. The source area'

i

- %. . . ' Unfortunately 9' ceabination would be ir9es-
is carried near the 1 peer extreetties or ankles..

4 ..

j e,Sdi' sible to itft .d no longer measure ects-
i*, ture. Density depthprobes are used primarily for m

search and the duty cycle is not high. The use1

,g$ '' The best redtatt6.. protection program of 41) is of such a gauge sould be infrequent during a to.I
tal year's time and radiation accumulation will' q. a concentrated effort at maintaining the maxtnun be low ce9ered,to other gauge uses.I *

distance from the source at all times cmbined ,

; f with expeditious.use of the device. Operators The major deatherebe c>nsideratlet, wil) be thej s>vuld not stand unnecessartly close to the units Model 533 NYbROP10gt for irrigation sanagecent.
,

during operstite and should not carry them except, .

j b the approprints carrying handles. This mit will be used routinely. sinost daily,
tirow hout the growing season which may te all

CPR constantly reviews available detectors and year ong in sww areas.j a *

source materials to permit reductien in source $mune output free the NYDscPR0tt is 41sest re-j .
..

S ,^ . stre and reduction in extemal radiation levels, gligible. The Amertcts 241/8e sourte has a Icwi
'

1 .

'..' -
energy genna evtput which is not used for sets-P.01 jurface Gaucestl Normat operation of the
ture seasurement and which is shielded out in-

e *

| *'
P0tTAPR08E regJires the terta11y with a sisa11 lead sheath. Canna radia-

;

i lo operator to be within t' of the gauge for a per- tien en the surface of the HTDROPRCII is sp.
,

'y . 104 of approximately 10 seconds per test. There
is little reason to be closer than that distance

pecainately 1 MLEWHR which reduces to less than'

nor to work longer than this period te obtain a c.05 MREWhR at t' frce the gauge.. . .
v *| ei test it may take longer than 10 seconds to pre- Therwl neutron output is approximately 0.1:* '

pare the site howeier, the nuclear gause should
*- -me remote from the site at this tise.

MRDi/HR on the surface.
,

.

l

! A busy ' day can result in 30 tests being taken, Fast neutron output is approximately 4 MDWet
on the surface of the gauge as measured with an'

! A tesy work wett would incluoe five days of this [berline PMR-4 neutron couder.

] eatensive testing. .

Total samma and neutron radiation at tid-ttvnk'

i '
.

j N.
4

- j
* RadPrec/446/pc
- _ - _ _ . _ _ . ------ ----- ----~~~- '~~ ~'
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of the huran body, with tre HYCRCPROBE carried [2.00 FFFEc?3 or RADIAT1cN EXPosuRef I Rat the side by its handle, it approstrately 0.3
Radiation is oct detectibla by the tedy during E

.

MPIM/Rt.

exposure. It cannot te seen, heare, snelled, or '

The anticipated duty cycle in close proximity to felt. '

..

the gauge is appromirately 2 hours / day during a
'

full work day. The oper& tor will te driving part Prelonged exposure will upset cell st+cture, fof the tir4. perforving gr.ne papervert functicns however, and the body will eventually . ett to '~

part of the tire and taudgieg through tre fields
the 1esult as it sculd with the attack J term

-

part of the tir>e. We telieve thet the work cycle cells or virus. The tedy defense riechanism afill I'trudging 8.hreugh the field carr} lng the NYCRO-
FROBE will te appromirately 2 hours out of an 8 correct the insult or injury and W1LI destroy 3any dr. aged cells whether from sickness or from
hour day, radiation exposure.

Pultiplying out: Concentrated radiation in a short period of time
is ecre difficult for the tody to haMie than is

2 hours / day 5 days a 0.3 MEM/HR = 3.0 MRCN radiation spread over a longer peried of tisie.
acc culation in a week.

The Nuclear Regulatory Cornission regolations
This is 1/30th of the alle=ed weekly dose, allow a taximur accurvlation of radiation by

merkers in an occupational use of radioactiveIt is irportant that the gauge te carried in its materials to be 5.0 REM per year,appe riate carrying locatien in the Lack of the
veht e at maximum practical distance from the This reduces dce to 1.25 t[W0tr. which is a re-operator, and th.at all use of the gauge te per. ' porting level. fte Radiatica Safety Of ficer laforsed with speed. required to report an exposure of this level to
The g'auge is at its safest wheH the probe is in his license jurisdiction with a report ofi the '

Sanher in whiCh it was received and retardin$the ground in the process of taking reading. ho protective procederts to be tatea to prevent itmeasureable radiation is present at the gauge from happening assim.electronics in this operatier.
This also reduces down to 100 MMM/WK. 411eving E

[6000 RADIATION PRACTICU for two weeks vacatien for the worker. E
Keep the curious away, but do not rake such a big This is to be considered a r.anim.1r recomencedthing of it that people are frightened. tolerance level. We shall always strive ts main. E

tain accueulatter as Ic= as consibte. The Itst gReplace the lock then the device is net in use and radiation received, t*4 better. We receive re-
store un,ar secure leck and key. Only licensed dietton corstantiv from outer stece fr:a the '

operators should have the key to the gauge, tw11 dings in which we live, from Mical Flays,
and free high energy radar and microwere eets.

Place the h&ndle of the surface gauge in SAf t po. sites. Soil gauges are just ene pere source of
sition then not in actual use. energy added to the rett. We shall always strive {,Q)

to keep the tctal radiat"on at a sinirst, bewever.
Retract the depthprobe into its shield when not
in actual use. Ey esare to radiatien is relatively immeansre-

able in small ascunts accumulatte from exposure
Do not intentionally 2npose any source in air. to a soil gauge under norr41 eperettng proceerts. .|*

Wear film ' adges routtrely. Do not stcre than in Detectica of radiation exposure is largely bye

heatad envircnnents. 31cte con artrents, etc. observation of reported sickness spytons, ton-
,

. ;
bined with cbserved cell count changes in a biccd O

iWork fast and keep distance tetmeen gavge and sasvle and also cortteed with definite kasvled etoperator. 01 stance and brevity are the two test of tM,pret4bility of espesure,
operator protective programs. -

-

A change in cell count alene could occur from a 'YS I,
cut finger as such as f epeture. "35
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about 3. times more bactamund resta- (

n . . ' 3 lain M , .' r
10 30 witn;aK # . .. ..
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- -. tion des to.bi !

tl Series for alcer ' gher altitude.. - !

''
commers couple aDI !y gew vert A >
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' 0 F'R A D I A T I O N D D 8 E 'S ' - W H 0 4. 5 300Y '

- 1 M.y N T 8TMPT0148

5[(ID.D (Presume the following radiation esposures were obtained in a period of appront. j

ik."q ,h.
mately 24 hours er less.) I,-

t.

. , h' , (Note that the dose rates are in whole nfw3 The exposure free a soll gauge under f!
the most arduous labor conditions 16 only ressured in M1111tt45.) j'

-

i . ,. ,

\.

] IAtvif Dost . 8ttM51 IN G ABLt IFfttil |
,

,

9 60 No obvious effect, tacept sore pcssible blood count changes.'

J -.
60 120 Yomiting and nausea for about 1 day in 5 to 1M of exposed personnel.| r , .' ;

; .

Fatigue but no serious disability. ,

.

!1 . *

l . 130 170 V:niting and causes for about 1 day, followed by other s)estors of !
radiation stctness in about 25'. of persormal. ho deaths anticipated. !!

"

270 - 330 Vor.iting and nausea in nearly all personnel en first day, folicwed
!

.

by other syeptors of radiation sickness. Ato t 23 deaths within'
i

I * 6 *teks.
,y. j

1 7 400 . $00 Vcmiting and nauses in all personnel on first day, fo11 cud by otNr
j syrstees of radiation stekness. Atcut 50% deaths within 1 renth, sur.
j vivors convalescent for atout 6 acaths

'A'. [hotetl Deaths would aest 111ely t< from seee sickr.ess that the tody wculd nor-
|

- pelly have thrcvn of f. A cut firger turns inte blood poisoning, a cold ,
,.

turns inta pr.eumcata. The tody defense rechanism is so busy takim care l
i

b

kk. of der 49ed cells free radiation that it is unprepared to fight cff the ;! r

other borval tr.sults that occur to the tody fron day to day.
i

. a
|!

! Intensive care in a hospital in a gers-free stresptere would reduce f a. ;

talities greatly. '

j
|

,

1 -
toniting and nautes in all personre) within 4 hours af ter espcsure, fol. i

.

| 550 750'

]
loved by other sy*Stens of esposure, tip to 100% deaths, any survivors

,

*

convalestent for atcut 6 pcnths.

1000 Voatting and nausea in all tersoneel withis 1 hour af ter esposure. Prc- !

) L4bly vio survivors frca radiation sickress, j

-
I

! $000 locapacitatica air. cst imediately. All personnel would te fat 11 ties
mitAin 1 seek.J c-

.

| lhotetl RJ t tion at these levels would result from direct inW1ventet in a''

j spill in a radiotscteres processing plar.t. a r4ssive f ailure of protet.
,

; tive systees in a re. clear reacts,r plant, or froa riuclear tarf are.1 .

.

The radtatica esposure at th7se levels we-uld do acre than rerely da age*

3, e few cells Nre and there. ~rev3h cells would te darsted in rejer bety 'd.control ratwrks so that tr.e tasic tody functions wuld be deccanissione
' ''f| . The brain would oct function, treathirg ccetrol Wuld be lestg etc.......

a

e,. in effect. the pour plugs sculd have t<en sc11ed en the tedy s corvutor.
.at
*T L

J
+ , . ,

! ,6

a g?,
) y '

.gg, n.dPrecf4.;s/PC 3
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EMER6ENCY PROCEDURES .
.

1

D,00 Cenerabl The operator riust protect hu- site with an operating survey meter.
- man Itfe first, then property who can deterstne if the radioactive
from damege due to a radiatta incident. asterial is lost or is intact.
We sust prevent the raw radioactive raterial CPN does not reccozend that customers
from escap?ng to the atmosphere or envircrr4nt. purchase their own survey reter for ' ' - *

this purpose. There is 11ttle itke-
The scarce material is encapsulated in two stain. 11 hood of an accident to begin with
less, welded contair.ers. Weh is further secure- and the survey eeter ctn prove to be
ly scunted into the gauge enclosure. It is highly an item of false security in the event
unlikely that the ruterial could escape in the of a secteus accident. The cperator
event of a severe accident or fire, homever, our will riot know how to use it properly
protective program eiust insure that we plan for and my only confouhd an already bad
this eventuality. circunstance by releasing a potentially

contastnated site. .

The *irst action _to be taken in the event of an
accident with the CP. PORTAFR0tt or the HTORO- 3) The radiation expert will determine
PROEC is to keep other people away from the site, whether the site is safe, will remove

the centaminatten if t!ere is av. and
N n esercise the fo11 ewing decisen points will prepare the gsuge for shipsent to

the factory for repir. or disposal.
The Gauge is superficially damaged, dented. 4) In the event of severe damage. it may*
flooded, or otherwise injured from a drop' be rMessary to dispcss of the sourcesinor runever, etc. through a local disposal agenc/11-

**' N' * N 'N '* *The enclosure la in one piece wtth a minor *

break or two in the sheet metal or casting The radiation technician or local pub-and the source is obviously in place, at lic health department will assist inleast the sourct location is not torn apart. this action. .

1) Turn the gauge over to view the source 5) Call the CPN factory and adv 2e of thearea. if necessary. Do not talk through problem. he will want to know the cir-the site asterial where the gauge was ctststances tt assist in pessible 4dvicepv%ed or pulled, to others in future training programs.
Inspect the source area visually to in' To ease the etnds of operators in this regard,ure dault to shutter or scurce CPN has never had a cataged gauge requiring ex.

I* trame security precauttees, although w have

)
had a nurber of gauges thoroughly run over in

yun not w au manufactured may unus.
a s rg c t Ir rt

to Pernenent storage area. We W of no other unufactunr. eMur, who has
3) Call the R$0. and CFR factory for as* aprkncW uis dyru of damage.

,

sistance in shipping the gauge back to D ,01 latertant Pune N> ters: I ,Cthe factory for repair er dispsal.
'

DO NOT h!P THE GAur.E WITHOUT f 4 TORT AP-
P90 VAL DA 00WI,tMt.

,

* ** The ga go is trchen apart severely b6riwd. ~ -

severely crushed with parts stre=n arcynd,
BIN 22WDer the source ares is viswally dasagod. Crit Factory

' . it[ ..
1) Frent the site. Rope off the casete -

' '' | v
,2 7'I #4

site for 10' around. Stop the tehicle Fire ? '- Wyand have the driver welk away. Da not " .--

walk threvgh the damage site, if radio- * f , '. - '' ! - *M Ni
.

active seterial is loose it can be ,' M + A'

J i. 3L* ~ *poggg, -- .

picked up and tracked else here.
. . , , , . g g ,^(-

, , , ,

2) Call the R$0. and/cr the nurest pub * Notify the public health office, peltce sad evr%e
'

Itc health department effice for help. offic.es tamediately in the case of a,7 stolen tout u
*. .- .1 ,. y. .- .

* fg, . ,' s, "i '-,Call es. The enjective is to get sa . 0 %p M ' ' A' ,,'....,

'. empert radiatten technician ta the f,4 ,fi f : W. f f/,.

t. - \ e - ug . k
p 7 s A a t' q ~ ' ; ; y . .:

[ N
.y,y.:.s.m . +

M *. 'A * '" W *,
*'t,

,
. _i
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c 3.g3 v Lenk TestWrJ All redleecties sovrtes':, #, '. '

-

'v
. met be tested for tema ei' yhg tan N tl. ... le. .dically.

, , .

!
fi,'', encapsulated to stainless (M sovrces are doubly

en per
steel and the likella Ai ,

|
' beed of a leaking sowrte is very rosate, however -

i
,

|' ' ther ett11 mst be leat tested in accor11ancei ._

with regulations, basically every sin senths. /

' -

|

1 v es .. : 4 , )-a.

| 1 CPW teWrc'esNet 443 rated fer.a one er wetter ,,,
'

eloca jurisdic-
underourCPMlicense.howeverIssonthperiod,

'> s
, .

tisas may still rewire the s s .
"

4

J
It is 1sportant that your license be followed. g

-

| T)w user may test his own gauge following CPN #
'

; *4 instrvctions. L6ak test kits are available from
the factory and an initial kit was supplied withi "

I the gauge. LEAK TESTlhG le00tL BRC * !! GAUGE AMD
. Ct31UM SOUnct 0F A AltY MC $ERl[5 GAUGCi f'! The leak test must be returned to our ar.alysis .

lab for processing. A certificate will be re-i

j @J turned for the 11cersee's file for inspection,

j by licensing authorities at any tiene.

[4.01 Surf ace Gauce:d

i

' one test is required for the SR0 MK !! Series.
; two tests for the BRC K 5eries.

I b Mart !! 5eriest j

1) Stand ; Je on end leave shutter closed. L
- ,

. ,

j 2) Wet sweb in detergent, sweb the cleanowt
ring. Do not swab the source rod.

II ,"[ I"8 $ I @5N**
pro d

,

}

-

4) A certificate will t4 returned for yove *

records. |4.02 Deptmpretet d
,

llRC NC te'iestl 1) Lay probe on its side. If source is leak-
;,

j ing, contamination will be inside the
The K Series uses tw sisarate sources to per- shield tube.
ett the struitaneous townting at all times. Two,

sources must be leak tested therefore, however. 2) Wet swmb and snab inside of shield tube.

|
or.ly one smeb need be used.

3) Return sweb to lab. A certifica te will be
j 1) Stand sawge on end leave shutter cleted. returned for your receros.

| 2) Wct sie in f.etergent. swab the cleanowt
i ring. Do na snab the source rod.
: i

*
| 3) Set gauge upright. reveve screws and

raise electronics to service position.

!' Sweb red spct at lower left of guide.
-

i tube castiPg adjacent to the poisture
detector and adjacent to the internal

'- ?radiatira late).

4) Return the Swab to the analysis lab in
the envelope provided.

'

] 5) A certificate will be retwreed for file.-

) LEAK TESTING DEPTW PRCit IN Sh! ELD TL'It .

|

|
R4dFreef 7/77 11. E'
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gHipet7$ DECLARATION F04 DANGEROUS GOODS

Sh'PO*'
Air Wwtlit No

Page of Pages
,

Shipper s Reference Number
,

apct <mdli
,

Consig ne*

Yr
1ATA ,

Tovo comtwetes one s'pneo cones of this Decoarstron must
WARNtNG '

he honors to the ocereto' ,

|

TR ANSPORT DIT A!L5 Fadure to comply in sfi respects wrth the appLesbie
Denperous Goods Reguistions may be m breach ofThis sniement es mthdi the Airport et Depenure ;
the applicatse law, subect to legal penetties. Th4s '' ' { ' ' [ [ ,8 ''' Declaration must not, en any cacumstances, be

t
.,

t.

completed and/or signed by a consolicator, efafAhm san ,o Nm: fan towarcer or en LATA cargo spent
'

iAl OMYo

Airport of Destination *'" ""***#

I NON.R ADiOAClivE lh AD40 AC Tivi l

NkTURE AND OUANTiTY OF DANGEROUS GOODS bee sub Sect:on S 1ofIA TA Denperous 300c5 kputstrons)
,

te,,%,huese,%ae
aews, ena

Pe:n.as Aviso,m.on
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