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Mr. Joseph M. Brown, Jr.
Radioisotopes Licensing Branch ,,
U.S. Nuclear Regulatory Comission - V
Washington, D.C. 20555

,,
,

Dear Mr. frown:
In accordance with the requirements set forth on page 4, item 4 -
Personnel (a).- (b), (c), of a document entitled, "A GUIDE FOR
PREPARATION OF BY-PRODUCT IMTERIAL APPLICATIONS FOR THE USE OF
SEALED SOURCES IN PORTABLE AND SEMIPORTABLE GAUGING DEVICES", we
are submit' ting the name of V. Keith Ebersole as USBR Radiation
' Safety Training Officer under mterials license No. 11-16934-01.

Mr. Ebersole is a former school teacher with a B.S. degree in
Physics, Idaho Secondary Certificate in Physical Science and Math,
Master of Education degree with a mjor in Physics from University
of Utah, total of 11 years teaching experience (3 years advanced
Physicscourse). !!c has successfully completed the 8 hour Radiation
Safety Course offered by Campbell Pacific Nuclear Corp., Pacheco Cali-
fornia and has somewhat less than a years experience in .the field with
the hydmprobe 503. Included is a co@lete resume of Mr. Ebersole's
academic training and work experience.

Attached is a proposed outline of form 1 and on-the-job training to be
provided. The outline defines the means of determining when the trainee
has satisfactorily completed training and is capable of carrying out
radiation safety responsibilities required by the license.

He also propose to amend item, " Condition 12", to read "the
Radiation Safety Officer will review the training record prepared

i by ihe Radiation Training Officer and issue a user authorization to
| qualified operators." A current list of authorized users and the'

training records of each will be maintained in the files of the

hJ331@6J/
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Radiation Safety Officer at 550 W. Fort Street, Rocm 531 Boise. Idaho . .

83724.
. , -

Your prompt attention to these matters will be appreciated.

Sincerely.
.

,h. dum L Msti
.

'fegional Director

Enclosures

fiMCVAYiza 6/30/78
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HESUMEe

| V. Keith Ebersole
1910 Miller Avenue
Hurley, Idaho

During world War II, I served in the Navy Air Cutps as an Elect.ronics

Technician 1st Class after attending Naval scl'ools for the necessary

training in Physics, Mathematics, and Electronics.

I started back to school in 1962 by attending night classes at Idaho

(State University until 1967 earning 74 semester hours of credit.

In 1968 I matriculated with Northwest Nazarene College in Nampa, Idaho

and earned the Bachelors degree in Physics and Education with a mint,r

in Mathematics in 1970.

Upon reeiving an Academic year c. ward to the University of Utah during

the summer of 1970, I entered that University in the fall to study for

a Masters degree in Science Education. I graduated on June 1, 1971, %ith

a Masters of Science Education as a member of Phi Kappa Phi honor society.

My chief graduate college subjects were Physics, Geology, and Education.

My teaching experience began in the Navy where I instructed Navy Night

Fighter pilots in the use and operation of the radar ur.til I was discharged

in 1945.

In 1960, I resumed teaching in the public schools in Rupert, Idaho, teaching

Physics, and Mathematics prior to returning to college. After receiving

'' '
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the Master degree, I returned to Namia, Idaho, and taught Advanced

Physics, Mathematics, and Earth Science ander an Idaho Advanced

Secondary Teaching Certificate until the spring of 1974, when I

began a career with the Bureau of Heclamation.

My experience with the Campbell Pacific Ilydro-probe has been during

the summer of 1977 until the present. Other experience related to

radioactive materials was radiation detection work for the civil

defense at Jackson I,ake Dam and Reservoir, Jackson, Wyoming.
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\ Training Courso '-for Nucicar Equipmnt Operators
,

7
, . . - ,,-

'
Educational Objectivos: '\ ''

gg

1. .This courso is designed to porr:it the operator to
- safely use a nuc3 oar soil tosting gauge.

2. To accurato1y obtain the desired field results.

3 To qualify the oporator to noot Nuclear Ragulatory
Comission and Stato licensing requiroronts upon
cor:plotion of this course.

Evaluation: '

1. Written test at the end of the course.
I..

2. Fiold dor.onstration.

Classroon: Ti co

1. Eight Hours:

l',orning a) Principles of Nuclear Physics for Soil

Poisture neasurononts. g

b) Health Safety Regulations and Emrgency
r.c a sur o s .

c) Apwlication of Radiosotopos to Soil Gauge
Fesign. I

Afternoon
,

a) Fiold uso of Nuclear gauges.

b) Statistical Evaluation of Results.
.

c) Quit.

f

. ..
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IRINCIPLFS OF NUCIEAR PHYSICS
RELATIVE TO SOIL FSASURDShTS

A. General '

1. Definition of Radiation - Electroragnetic scale
a. Radio
b. Infrared
c. Light
d. Ultraviolot
e. X-Ray
f. Gama Ray

2. Unstablo clomants - Naturally occuring and reactor
produced.

a. Radiun - Naturally occuring
b. Con $un 137 and Anoricium 2h1 - Reactor produced
c. Cesium 4 lifo - 30 yrs. - Sovon 4 lifos - 10T lef t

3 Act of Docaying - Enissions
a. Rays of electror.agnetic scalo - Garr:a Rays
b. Particles of natorial - Noutrons i.

c. Other enissinns
d. GarrA and Neutron in soil noisture measure

4 Garr.a Radiation
a. Spontaneous fron Cosiun or Radiun

5 Noutron Erdssion
Occurs when alpha particlo enitter (Anoriciun,a.
Plutoniun, or Radiun) is nixed with Bory111un
powdor in a tightly conprossed pollot,

b. Alpha particles strike Be atons to produce fast
neutrons of averago energy 93V.

6. Detection
a. Geiger }hiellor Tubes for Garra-

b. Boron Tri-fluoride IF3. or Helium - 3 H3 Tubes-

Resultant signals are displayed electronic 11yc.
as index of soil donsity and noisture.

7. Dissipation of Radiation
Light Rays - dininish by inverse square lawa.

b. Ponotrate certain natoridis
c. Absorbod by certain n*terials
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8. Radioactive Radiation - Cboys sare rules
a. Farther fron source - safer we are
b. More absorbing natorial - shielding -

safer we are
Equipnent design - optimun safetyc.

3. Ganma Radiation

1. Electronagnetic photon energy
a. Useful for total rass neasurenents
b. Usoful to deternine soil density

2 Cesiun 137 - a single onorgy level source
a. Enorgy lovel is 0.66 MEV
b. Requiros loss shielding than Radium

Reactor produced isotopoc.
d. Requires licenso for uso anywhero in U. S.

and in foreign enuntries.

C. Iloutron Er:ission

1 Building blocks of Aton
Protons - positivo chargea.

b. Electrons - nucative chargo
Nontrons - no chargoc.

2. Fast Noutron Emission
a. 5 0 Msv of energy
b. Detectors sco only slow or thornal

Fast noutrons .~ust slow down to be countedc.

3. Collisions
With nuclei of largo atons - Rebound with littlea.
loss of enerry

b. With orbiting electrons (1/18h0th the weight of
neutron) produces little loss of energy
With object of sane r. ass will produco rajor lossc.
of energy ( Rer.cnber turble gerns)

D. Source Sonenclature

1. Currio
a.' Tern used to describe site of sourceb. One Currio = quantity o

at the rato of 3 7 x 10{p.aterial disintegratingdisintegrations por
second - sano rato as one gran of Radiun
Currie = index of quantity - not dangerc.

2. Milicurrio
1/1000 th of a Curr1ea.

b. We deal in snall quantities of radioactive
v.a.re:; :.x ;s. g ;; .. - . w...q:.'.:c2;?;;a..;.n g ,,ce,,.... w , .

,_
.
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3 Roontgen
a. Torn describing amount of radiation accur:ulated -

'

dose - exposure
b. Roontron of radiation can be acumulated by

exposure to largo, unshielded source for short ' c

tino or to small, shielded source for long tino.

4 REM - Roontgon Effect on Man
a. Superior torn for hunan exposuro accunulation
b. Corrected to provido connon baso for offects
c. Sono radiation - highor potential of danger

than others - Corrected, becor.os equal - REM
_kd. Wo deal in srA11 amounts - Milirons - EEM

5. Miliron/ Hour ( B EM/)R )
a. Brightnoss of radioactive gar..a sourco
b; Siniliar to foot candles of light
c. Bric,htness is dotorr:ined by:

Type of sourco
Site of source
Anount of shiolding
Distance fron source *-

d. Total anount of radiation accunulated bocones
a factor, also tine .vo renain in field of exposure

.

6. Flux
a. Describos strength of a noutron field
b. Nur.bor of Noutrons per square continator

7. Doso Calculations
Know the radiation level in which we aro workinga.
and duration of exposure

b. Multiply the FREM/}R value tinos duration of
exposuro '

e. Accepted lovol - edict of lac Corrdssion - is
5 0 REM /YR - Appx.100 FREM/Wook

.

E. Portaprobo Calculations

1. Avorage Radiation lovels
a. 2 ft, fron Portaprobe is loss than 0.5 m EM/lR
b. Avorago lovel on surface = 5 1 REM /lR

2. Whole body dosos - Prinary interest
Extronitios can absorb 15 tinos wholo body allowancea. '

b. 2 ft, distanco - working distanco .

Nornal operating procedures - approxinatoly 10c.
seconds por tost

d. Nornal day - 30 tdsts ggg
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Testing 5 days ter wook, total radiation absorbed
1) 10 sec. x 30 tests = 300 seconds / day
2) 5 nin/ day x 5 da
3) 4 hr x 0.5 K4EM/ys = 25 min /wk - apex. i hr.la = 0.25 FREM accunulation

or 1/400 the allowed doso
Follow proscribed operation - gaugo is safoo.
for intended uso

f. Don't sot tho gauge in your lap
g. Don't attempt to repair the source in any way!

NEVM1' EXPOSE THE S029CE UNNECESSARILY I!OR TCUCH IT !!

F. Soil Gaugo Sourcos

?. Most Cons.on
a. Cosiun 137 for ganna on-ission
b. Anoriciun Phl/Bo for neutron ernission

Radiun 226/Bo for conbined ganna and noutronc.

2. Sealed Sourcos
Scaled stainless stool capsule, doubly oneapsulateda.

and further wolded into a stainioss oteol sourco
rod or located permanotly in the gaurin housing.b. Sourco should nover be renoved fron the r.ounting
Adviso the factory inmodiately in ovont ofc.

>danaco to a sourco.

G. Licensing

1. Primary Licensing Agoney
Nuclear Regulatory Commission - has jurisdictiona.
over reactor produced isotopes - but not Radium

2. Stato Licenso
a. 25 states - own licensing
b. liconco Radiun as voll as X-Ray and other ion-

iring dovicos or raterikls

3. Essential that Cyorator read and understand the License
Under which he proposes to uso radioactivo r.atorial,

Must not vary fron stipulated uso of natoriala.
b. Licenso will require that one porson be designated

as Radiation Safety Officor.
Transfer of Radioactivo natorial to others --c.

H. Transportation

1. Yollow II Laboling

Outsido of container has loss than 10 mEM/la
a.

on any surface and loss than 0.5 mEM/la at 3 ft,
fron any surface

b. No placarding of vehiclo is required when devicos
are in shipping container

__ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
_ _
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c. 'a' hon not in shipping containnr arvi transported
on public rc. ads, vehiclo would requiro placard
statinr. "Radioactivo" in h $n. high letters,
front, back and sidos of irchicle.

d. Caso should bo locked

I. Storage

1. Location
a. Porrenont storage - 10 ft. fron nearost point

of full tino work requirononts,
b. Post a porr.anont " Caution - Radioactivo Material"

sign on storage door.
Recow.ond notification of fire departnont ofc.
naturo of sourco r.atorial

.

2. Health Safety Considorations
a. Protection of Operator
b. Protection of Gonoral Public

Protection of Equipnontc.
.

3. Filn Badges
Most liconses requiro Operator to weara.

b. itecord gar..a absorption with excellent accuracy
"outron record f ados within 30 daysc.

J. Fiold Safoty

1. Procedures
Under cor. trol of licensod Operatora.

b. Interosted parties rust rociovo proper training
to uso devico.

X. Leak Testing

1. License 3egulations
All soaled sourcos be loak tostod becasionallya.

b. Gonorally perforreid by the Radiation Safoty Officer
Know what frequoney of testing your liconoo requiresc.

d. Up to dato lonk tost cortificatos nust be naintained
in the Radiation License Filo
l'ust cortify that loss than 0.005 r.icrocurrios ofo.

ror.ovablo contaMnation was tornved from tho gauc,o
at its last tor.t.

_ _ _ _ _ _ - - _ -
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L. Records

1. Radiation Safety Officar Rosponsiblo

P. , Roco.~mnd throo ring notobook with t abbod noctions
a. Licenso and supporting docunontation
b. Porsonnel rocords, training, ote,
c. Film badge Records
d. Loak Tost Records

3. Must bo availablo to liconso inspection at all tir.os

M. Enorgencios
{

1. Vohielo Accident
a. Provent exposure to operator and others
b. Insure radioactivo r.atorials do not escape the

capsulo

2 Gaugo Darage
-

Protect Peoploa.
b. Protect gauco fron further danage

Protect surrounding area fron contanination -c.
Freer.o sito if necessary

d. Call for help fror,your R.S.C

3 Dr.y $t saro
a. Do not bo unduly bold or brave
b. Xcop peoplo out of the damage arca until it is

clearod by nuclear exports.

(
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