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ATTACHMENT NO. 1

*TTACHMENT TO APPLICATION FOR BYPRODUCT MATERIAL LICENSE

FORM AEC-313

.
A

Item lb - Street Address(es) at Which Bvproduct Material Will be Used

None, one or all of the gauges may bhe stored in each of these four (4)
communities, in the facilities described.

(1) Boulder City, Nevada 39005

The gauges are stored in a 20' x 15' locked storage room in a
Water and Power Resources Service storage room a:t 400 Railroad
Avenue. Personnel access to the area i{s limiced.

(2) Poston, Arizona B8S5371

The gauges are stored in a metal storage cabinet inside a
locked storage room in a concrete building at the "Hatch
Center." The storage is located about 40 feet from an area
which is used infrequently for office space.

(3) Wellton, Arizona 85356

The gauges are stored in a rcom which is kept locked in the
Irrigation Management Services' (IMS) building inside the
wellton-Mohawk Irrigation and Drainage District compound. The
storage room is 10 feet from a small office room which is
occupied less than 1 hour each day and 20 to 25 feet from the
main office area which is a regularly occupied work area,

(4) Yuma, Arizona 85364

The gauges are stored in the supply warehouse in a heavy metal
storage chest which is locked when the gauges are in storage.
it will be located in that part of the warechouse infrequently
visited by warenousemen. The warehouse office which is
occupied 3 to 10 hours each day is at least 30 feet from the
storage site of the gauges.

(5) All of these gauges are transporied to and from fleld
locations daily during nor=mal working conditions. They are in
storage only during nonworking hours. Occasionally these
gauges are used remote from their normal arca of operations.
When this situation occurs, storage will be their shipping
“"cases™ vhich will be locked and placed in a secured area ag
least 10 teer away from human activiiy.

-



ATTACHMENT XNO. 2

ATTACHMENT TO APPLICATION FOR BYPRODUCT MATERIAL LICENSE
FORM AEC-313

Item 4 (Individual Users)

The Irrigation Managemeni Services (IMS) program utilizes the neutron
probe o determine soil moisture status of irrigated fields. One
train‘d person using one Model 503 neutron probe may service sites in as
many ¢s'150 fields twice each week. Since in each area there are
hundreus of fields, 3 to 15 persons are employed in each area to
accomplish (we job. We experience a continual turnover in personnel at
the field opevratyons level.

These people work under radiation safety trained supervisors in each
work area. The suprrvicers are responsible (o see that each employee
working with the neutron probe works safely and has received training in
raciagion safety from the Radiation Safeity Training Officer through the
8-hour safety course included with this license application. The

super *isor conducts "Tool Box" safety meetings as needed to assure a
safety conscious work environment.

The following named individuals are supervisors at this zime and
supervise the field employees in their use of the byproduct material
(sealed sources in depth moisture ganges).
Arnold S. Dransfield, Chief, Irrigation Managemen: Services Branch,
is the Radiation Safety Training Officer and Regional Radiation

Safety Officer, Boulder City, hevada.

Stanley Conway, Supervisory Soil Scientist, Yuma, Arizona,
Supervisor of IMS program in the Yuma, Arizona, area.

Raiph Vaughn, IMS Supervising Technician, Wellton, Arizona,

o4
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ATTACHMENT NO. 3

ATTACHMENT TO APPLICATION FOR BYPRODUCT MATERIAL LICENSE
FORM AEC-313

Item 5 - Radiation Protection Offfcer and Radiation Safety Training Officer

~Resume of Training and Experience-

Outline of Radiation Training Course

General

Mr. Arnold S. Dransfield will be the Radiation Protection Officer and
also the Radiation Safety Training Officer. He holds a Bachelor of
Science Degree from the Utah State University granted in 1950. He has
33 years of Federal service. He {s a trained Soil Scientist and holds
the position of Regional Soil Scientist for the Water and Power
Resources Service in the Lower Colorado Region. He works in the
Division of Water and Land Operations where he is the Branch Chief in
charge of the Irrigation Management Services (IM3) program. Since the
use cof the neutron probes is exclusively in his bSranch and under his
area of responsibility, he was appointed Radiation Safety Off icer by the
Regional Direcior by letter dated February 19, 1976,

Technical

Mr. Dransfield successfully completed a 32-hour Radiation Safety
Specialist Training Program and the 4~hour Comprenensive Examination
conducted by Oklahoma State University in Oklahoma City, Oklahoma, in
October 1-5, 1979. He has also completed ithree 8-hour technical
training courses presented by Campbell Pacific Nuclear Corporation,
Pacheco, California, in radiation safety and operation of depth and
dens ity gauges which have radiation sources of less than 100
millicuries. His on the job experience using these gauges has been
continuous since 1975,

Radiation Safety Training Course - Designated Instructor

Mr. Dransfield i{s designated the Radiation Safety Training Officer for
those persons engaged in Irrigation Management Services. The agenda of
the safety training course for soil depth moisture gauge operators is
outlined on Attachment No. 3A to this license renewal application.
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ATTACHMENT NO. 3A
NUCLEAR SAFETY TRAINING COURSE
FOR SUIL DEFTH HMOISTURE CAUCE OPFRATORS
(NEUTRON PROBE - LESS THAN 100 MILLICURTES

AMERICIUM 241 /BERYLLIUM)

LOWER COLORADO REGION

WATER AND POWER RESOURCES SERVICE
ARNOLD S. DRANSFIELD - NCR APPROVED TRAINING OFFICER

Educational 0Obj ives:

P
.

This course is designed 1o pemit the operator to safely use
a nuclear soil testing gauge.

p To accurately obiain the desired field resules.
B o qualify the operator to meet Nuclear Regulatory Commission
€

t
State licensing requirements upon completion of this

nstruction Time:
1 Efight hours:
dorning j Principles of Nuclear Physics Relative to Soil
Molsture surements.

LI, Health Safety - Radiaiton Exposure Potential
[II. Regnlation and Safety Procedures

Afternoon

IV. Field use of Nuclear gauges,

s
V. Statistical Evaluation of Results.
VI. Evaluation:
R Written test at the end of the ecourse.
2, Field demonstration of equipment use.
A Principles of Nuclear Physics Relative to Soil Measurements
A, oeneral
1. Definftion of Radiation - Electromagnetic scale
xs Radio
H. Infrared
G J’.i)’h‘t
{ Ultravinlel
e, X~Ray

Gamma Ray
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aL Unstable elemenis = Naturally occuring and reactor
! produced.

" o . . Ty eur .
a. Radium - Mazurally ocenring

1
' b. Cesium 137 and Americium 241 - Reactor produced
c. Cesium s life - 30 yrs. - Seven % lives - 102 lef:

g ¥ Act of Decayinpg - Emissions
a. Rays of electromagneiic scale = Gamma Rays
: b. Pariicles of material - Neuirons
B, Other emissions
' d. Gamma and Neuiren in soil moisture measure

4, Gamma Radiatieon

' a. Spontaneous from Cesium or Radium
!
: o 3 Neutron Emission
a. Occurs when alpha particle emiitter (Americium,
Plutonium, or Radium) is mixed with Beryllium powder
| in a tightly compressed pellet.

b, Alpha particles strike 8e atoms to produce fast
neutrons of average energy 5MEV.

6. Detecticn
a, Geiger Mueller Tubes - for Camma
b. Boron Tri-fluoride - BF3, or Helium -~ 3 H3 Tubes = For Neutron
- § Resultant signals are displayed elecironically as
index of soil densiiy aad moisture.

~J
.

Dissipation of Radiation

a, Light Rays - diminish by inverse square law
b. Penetrate certain materials

Ce Absorbed by certain materials

8. Radioactive Radiation - Obeys same rules (Inverse Square Law)
a. Farther from source - safer we are
b. More absorbing material shielding - safer we are
& Equipmeni design - oplimum safety

B, Gamma Radfacion

1. Electromagnetic photon energy
a, Useful for total mass measurements
h. Useful to detemine soil density

2 Cesium 137 = a ginrle energy leval source
a. Energy level is 0.66 MEV
b. Requires less shtelding than Radium
Co Reactor produced isotope
d. Requires license for use anywhere {n U.8.: and

in foreign countries,

01590
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| Building blocks of Atom
a. Protons - positive charge
0. Discirons - negative charge

& Neutrons ~ no charge

i
; e Neutron Emission
|
K
!

& Fast Neutron Emmission
a. 5.0 MEV of energy
b. Detectors see only slow or thermal
Sy Fast neutrons must slow down to be counted

f 3 Collisions
a, With nuclei of large atoms - Rebound with little
loss of energy
b, With orbiting electrons (1/1340th the weight of
neutron) produces litile loss of energy
¢, With ohject of same mass will produce major loss
of energy (Remember marble games)

I[I. Health Safety = Radiation Lxposure

A, Source Nomenclawure
! L I Currie
1 @, Term used to descrihe size of sonurce

o One Currie = quantity of .material disintegrating
at the rate of 3,7 x 107" disintegrations per
second - same rate as one gram of Radium

¢ Currie = index of quantity = neot danger

2, Milicurrie
a. 1/1000th of a Currie
b. We deal in small quantities of radiocactive materials

3, Roentgen
a, Term describing amouni of radiation accumulated -
dose - exposure
‘ b, Roentgen of radiation can be accumulated by
exposure to large, unshielded source for short¢ time
or to small, shielded source for long tLime,

4, REM = Roentgen Effect on Man
a. Supertor tem for human exposure accumulation
b, Corrected to provide common base f[or effects
€ Some radlation -« higher potential of danger
than other = corrected, becomes equal - REM
d. We deal in small amounts = Milirems - MREM
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5. Milirem/Hour (MREM/HR) .

Aa.
b.
€.

6. Flux
a.
b'

e Dose
a.

Brighiness of radicactive gamma source
Similar to foot candles of light
Brightness is determined by: |

Type of source

Size of source

Amount of shielding

Distance from source |
Total amount of radiation accumulated becomes
a factor, also time we remain in field of exposure

Number of Neutrons per square centimeter

Calculations

Know the radlation level in which we are working
and duraiion of exposure

Multiply the MREM/HR value times duration of
exposure

Accepted level - edict of Nuclear Regulatory Commission - is l

Describes strength of a neutron field l
|

5.0 REM/YR = Appx. 100 MREM/Week

Portaprobe Calculations
As Average Radiation Levels -
a. 2 ft, from Portaprobe is less than 0.5 MREM/HR :
b. Average level on surface = 5 MREM/HR l
7 Whole body doses = Primary intarest
a, Extremitles can absorb 15 times whole body allowance '
b, 2 ft. discance - working distance i
Ee Normal operating procedures - approximately 10 :
seconds per test - |
d. Normal day - 30 tests j
Testing 5 days per week, total radiation absorbed :
1) 10 see. x 30 tests = 300 seconds/day -
2) 5 min/day x 5 days = 25 min/wk ~ appx., Y% hr,
3) % hr ox 0,5 MNEM/HR = 0,25 MREM aceumulation
or 1/400 the allowed dose :
I Follow prescribed operation = gauge is safe for
intended use
f. Don't set the gauge in your lap
g Don't attempt to repair the gource in any way!
REVER EXPOSE THE SOURCE UNNECESSARILY 1! OR TOUCH IT 1!

E~
—
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Soil GCauge Sources

L. Most Common
a, Cesium 137 for gamma emission
b Americium 241/Re for neutlron emission
& Radium 226/Be for combined gamma and neu:ron
e Spaled Sources
a. Sealed stainless steel capsule, doubly encapsulated
and welded into the gauge housing.
b. Source should never be removed from the mounting
c. Advise the factory immediately in event of damage

Lo a source,

II1. Regulation and Safety Procedures

A

B.

Licensing

L Primary Licensing Agency
a, Nuclear Regulatory Commission - has jurisdietion

over reaclior produced isotopes = but not Radium
Has license authority over Federal agencies

& State License
s 25 states - own licensing
b. License Radium as well as X-Ray and other ionizing
devices or materials
s Esgsential that Operator read and understand the License
Under which he proposes to use radioactive material.
1, Must not vary from stipulated use of material
b. License will require that one person be designated

as Radlation Safety Officer.
R Transfer of Radioactive material to others ==

Transportation

1. Yellow 11 Labeling
a, Outslde of container has less than 10 MREM/HR
on any surface and less than 0.5 MREM/HR at 3 fc.
from anvy surface

b, No placarding of vehicle is required when devices
are in shipping container
L When not in shipping container and transported on

public roads, vehicle would requite placard stacing
"Radivactive" in 4 in. high letiers, front, back and
sides of wehicle.

d. Case should be locked
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C. Storage
7 Location

a. Permanent siorage - 10 ft. from nearest point of
full time work requirements.

b. Post a permanent "Caution - Radioactive Material™
sign on storage door.
Recommend notification of fire department of nature
of source material

Health Safety Consideracions
Protection of Operator
Protection of General Public
Protection of Equipment

Badges

Most licenses require Operator to wear

Record gamma absorption with excellent accuracy
Neutron record fades within 30 days

Field Safevy

Procedures
a. Under control of licensed Qperator
h. Interested parties must receive proper training to
use devica,
Tesiing
lLicense Regulations
All sealed sources he leak tested at designated time interval:
Generally performed by the Radiation Safety Officer
Know what frequency of testing your license requires
Up to date leak test qertificates must be maintained
in the Radiation License File
Must certify that less than 0.005 microcurries of
removable contamination was removed from the gauge

at its last test.
ds
Radiation Safeiv Officer Responsible

Recommend three ring notebook with tabhbed scctions
License and supporting documentation
Personnel records, iraining, ete.

Film Badge Records
Leak T!‘:'i (",»n_\)rds
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Emergencies

1,

Vehicle Accident

a. Prevent exposure (o operator and others
k. Insure radloactive materials do not escape the
capsule

Gauge Damage

a. Protect People
b Protect gauge from further damage
- Protect surrounding area from contamination -

Freeze site if necessary
d. Call for help from your R.S.0.

Play it safe

a. Do not be unduly bold or brave

b. Keep people out of the damage area until it is
cleared by nuclear experts,



ATTACHMENT NO. 4

ATTACHMENT TO APPLICATION FOR BYPRODUCT MATERIAL LICENSE
FORM AEC-313

Item 8 - Training and Experience of Individuals Named in Item &

Individuals Named in Item 4

Arnold S. Dransfield 1/, Stanley Conway, Kalph Vaugha

All individuals named in Item 4 (Form AEC-313) have attended at least
two training sessions in safety and operation of the gauge through the
State of California approved training course presenied by Campbell
Pacific Nuclear Corporation (CPN) of Pacheco, California.

Other Users

Several field users of the gauges may work uander the day to day
supervision of the individuals named in Iiem 4,

Prior to their working with the gauge these field users (individuals)
are given the CPN Radiation Safety Manual to study. The material is
then discussed between the individual and his immediate supervisor and a
test over the material is administered. After testing, the questions on
the test are discussed with the individual tested and his supervisor to
assure his conceptual understanding. On the job training in operation,
care and safety of the gauge is provided each employee before this gauge
is released to him for routine use.

As soon as practicable the individual is enrolled in the Water and Power
Resources Service offical 8-Hour Radiation Safety Training course
outlined in Attachment No. 3.

Periodic "Tool Box" safety meetings are a regular part of our safety
iraining program. Emphasis is placed on personal and public safety,
safe vehicle operation and security of equipment.

1/ See Aitachmeni No. 3 for additional type of training received by
Arnold 5. Dransfield.
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ATTACHMENT NO.

N

ATTACHMENT TO APPLICATION FOR BYPRODUCT MATERIAL LICENSE
FORM AEC-313

[tem 14 - Radiation Protection Program

All operators will be monitored monthly by individually assigned
radiation detection film (XBGN) badges.

leak testing of all equipment will be conducted by the Radiation Safety
Officer at intervals noi v excced 12 manths, Prescribed techniques
suggested by the gauge manufacturer and the testing laboratory will be
followed.

All repairs and service maintenance of the gauge other than electrical
will be done by the manufacturer.

Transportation of the gauges will be in their own factory designed
carrying cases which will be securely mounted in the back of a pickup
truck or other suitable vehicle. The gauge carrying case will be
clearly marked with radiation warning signs. Use and handling of the
gauges will be in accordance with recommended safety instructions of the
manufacturer and in accordance with applicable Nuclear Regulatory
Commission directives.



