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Form AEC=312 ATOMIC ENERGY COMMISSION o on

58 APPLICATION FOR BYPRODUCT MATERIAL LICENSE AMENDMEN] K5 & 300273

INSTRUCTIONS, ~Complete Items | through 16 if this is on initial application. |f application is for renewa! of o license, com-
plete only ltems 1 through 7 and indicate new information or changes in the progrom as requested in Items 8 through 15. Use
supplemental shests where necessary. Item 14 must be completed on oil applications. Mail three copies to: U. 5. Atomic Energy
Commission, Washingten 25 D. C. Attention: lsotopes Branch, Division of Licensing and Regulation.AUpon approval of this
application, the applicant will receive an AEC Byproduct Material License. An AEC gnvoduci Material License is issued in
accordance with she generol requirements contained in Title 10, Code of Fedarel Regulations, Port 30 and the Licensee is sub
ject 1o Title 10, Code of Federal Regulations, Part 20.

1. (o] NAME AND STREET ADDRESS OF APPLICANT  (Institution, firm, hospital (o) STREEY ADDRESSIES) AT WHMICH BYPRODUCT MATERIAL WILL BE USED  (if
pecson, ak ) different from 1 (o) )

U. 8., Geological Survey See application dated Aug. 31, 1959
Denver Federal Center

Denver, Colorado

SRR — = astanseay it ERE S U NS e ———————
2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3 PREVIOUS LICENSE NUMBER(S) (I this s on opplicotion for renewal of o
. license. please indicote and g b
water Resources Division B T S g
General Hydrology Branch i 5-1399-4 as amended

e - - *

4 BDIVIDUAL USER(S) (Nome ond hitle of individualis) who will use o directly |5 RADIATION PROTECTION OFFICER (Nome of person denignated os rodiahon pro
wpervise use of byproduct moterio!  Give koining ond esperience in Hems 8 ond f tction officer if other than individual user.  AMock resume of his rraming ond ex

¥) 0, E. Leppanen, Physicist | paiency o in Hams § . ond 9)

T.E.A. van Hylckama, Research Engineer
R. C. Culler, Project Hydrologist

C. Sumsion, Hydraulic Engineer

J. L. Sidders, Engineering Aide

& (o) BYPRODUCT MATERIAL  (Eiements | (n) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND OR PHYS.
and mass number of soch | | KCAL FORM THAT YOU WILL POSSESS AT ANY ONE TiMmE (I swoled sourcels), alio stote nome of monufoctyrer, model
number, number of sources ond maximum activity per source |

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL Will BE USED.  (if byproduct matriol is for human use, supplement A (Form AEC-3130) mast be com-
pletwd in iy of his hem I byproduct moter.al is in the form of o secled source, include the moke ond madel number of the shorage contoiner and or device in
which the source will be stored and or wsed.)

Ac-Be sealed source capsule is used as a fast neutron source mounted in a
probe in proximity to a thermal neutron detector for use in the neutron-
scattering method of soil-moisture measurement.

Nuclear-Chicago Corp. P~19 probe with lead-paraffin storage container
always used. 2407150251 930720
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Form AEC-313 (558} : Page Two

ﬂAINING AND EXPtKlENCE Of EACH |ND‘V|DUAL NAMED IN ITEM 4 .0 supplementol sheets if necessary

)
_l,_ r
g YYPf Of 1IAIN1NG WHERE TRAINED JRATION OF ON THE JOB | FORMAL COURSE

4 AN TRAINING (Cirche answer) L (Circie onswer)
s P S —— - 4

a. Principles and proctices of rediotion 1‘ | Yo K ; Yos e
protection L See Enclosure A | - |
BT OUPO, ... ... B M =
b. Rodioactivity meosurament standordizo ] |

tion and monitoring techniques and in- | ‘ Yes No Yes No
rumaents | 'L ]
o e — s A - T

¢. Mathemaolics and caleviotions basic te the i ‘ Yai No Yes Ne

use and mecsuramen! of radicoctivity | |
e — i i s ! -+ 1
| |
! Yes No
Biological eftects of rgdioiion ’ 1 Yes No
E’PEIIENCE WHH lADlATlON {Ac'uol vie of rod-ouo'opu or oquoloM experience |
5010t | maximum mo\mr 2 wHE g EXPERIENCE WAS c.uu:o | DURATION OF EXPERIENCE TYPE OF USE
See Enclosure B
10 IADMT’ON DEV‘CTION INSTR\JMENYS (Use supplemental sheets if necessary )
(Include moke end model number of euch) } AVAILABLE DETECTED (me /) {mg/em’) (Monitoring, Turvering, measuring)

PrT— e - G~ M — 1
TYPE OF INSTRUMENTS | NUMBER RADIATION ] SENSITIVITY RANGE | WINDOW THICKNESS uUste
|
i

11, METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE

\ZV»F-I_UAI;DGES-DVOES;QE’—ElSANSBTO A_SS-A.inO.CED“UiES_UgED ffot ﬁlm vodges, specity no"tod of :chbraimg and procoumg or nome of suppiwer )

INFORMATION TO BE SUBMITTID ON ADDITIONAL SHEETS

13 ?iClmI!—{A—';éAE.Q_U]"M*EvJT } Dounbc ‘nbo'c’ory ionlmn ond remole hondlmq equipment, soroge «mlom.u nu.ld ing, fume hoods an Explanatery sheltch
of tocility 1s atached  [Circle onswer] Yes Ne See Enclosure C

14 RADIATION !IOTECVION "OGR'AM Describe the radiation protection program including contral measures.  If application covers seoled sources, submit leok
Miting procedures whare applicable, nome, Woining, and experience of person K perform leak tests, ond orrongaments for performing initial radiotion survey, serv:

icing, mantenance ond repair of the source See Enclosure D

15 WASTE DlSPBSAL I o commercial waste disposo! service is amployed, specily nome of company  Omherwise, submit deluiled description of methods which will
be used tor disposing of radicochive wastes and estimoles of the type ond omaunt of octivity involved.

CERTIFICATE completed by applicant)

16, THE APPLICANT AND ANY OFFICIAL EXECUTING T TE ON BEHALF DR THE APPLICANT NAMED IN ITEM |, CERTIEY THAT THIS APPLICATION IS
PREPARED (N CONFORMITY WITH TITLE 10, CODE OF FEDERKL ® s, PART JONAND THAT ALL INFORMATION CONTAINER HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO 15 TRUE AND CO..(CT . KNb“!DG! AND BELIEF. _l L LV ' 4 C\

ﬁ%iwaw _pATEE

Apheon' nomed in e
t':.»- 960)'51 : !).':E:» alﬁm(n o P‘wﬁ*f”?k

Title of cortitying officiol

WARNING.—18 U § C Section 1001, Act of June 25, 1948, 62 Stot 749, makes it o criminal offanse to moke o willfully folse statemsnt or
representation fo ony deparimant or agency of the United States s to any mater within ity ‘urisdichion

& U8 GOVERWMENT PRINTING OFFICE 1939 O~ dpracs
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ENCLOSURE A

Training and rxperience of O. E. Leppanen is described in original
application for license No, 5-1399-4 and application for renewal of
license 5-1399~-4 dated August 31, 1959.

Training of Mssrs. van Hylckama, Culler, Sumsion, and Sidders is
listed below. Training was given under Mr. H. E. Skibitzke at the
Ground Water Research Laboratory of the U, S. Geological Survey at
Phoenix, Arizona. Mr. Skibitzke is trained in radioisotope handling
and possesses licenser for curie quantities of materials such as
Phosphorus-32.

Material giwen in the course includes:

a. General principles of alpha, beta, and gamma radiation
and ionization phenomena with laboratory demonstration and
practice (3 hours).

b. Radiation monitoring equipment theory and use in
laboratory (3 hours).

¢, Statistics of counting with laboratory demonstration
and practice (3 hours),

d., Effects of radiation shielding by various materials
upon the various emissions by experiment (3 hours),

e, Mathematics and analysis of shielding, decay laws, and
attenuation with distance (3 hours).

Other material to be given after July 18, 1960, will include Federal
laws and regulations applicable to possession and safe handling of
active materials, Hot laboratory procedures will be practiced for
several hours. Anticipated future instruction will total about 15 hours,.

0, E. Leppanen, Physiecist, U, 8. Geological Survey, has reviewed
and discussed the theories and safety practices directly applicable to
the field use of the specific materials used in the Nuclear~-Chicago soil-
moisture meter. This review was for 13 hours; however, Mssrs, Culler,
Sumsion, and van Hylckama have already had considerable instruction and
practice in the use of the soil-moisture meter as noted in Enclosure B.
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ENCLOSURE B

Experience of O, E. Leppanen is detailed in the original applications
for license No. 5-1399-4 and its renewal.

Mssrs., van Hylckama, Culler, and Sumsion have received instruction
in the safe operation of the Nuclear-Chicago soil moisture meter in the
field from Mr, Leppanen before amendment No. 2 was applied to license
No. 5-1399-4, The instruction and actual operation of the instrument
in the field amounted to several days in the case of Mr. Culler and at
least one day in the case of Mssrs. van Hylckama and Sumsion.
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ENCLOSUAL C

The Actinium-Beryllium sealed capsule will be kept enclosed in a
Nuclear-Chicago Corp. P-19 soil-moisture probe, illustrations of which
are on file with the original license application, Removal of the
sealed capsule from the probe will be for leakage tests only. Except
when in use for soil-moisture measurement, the probe is kept enclosed
in a portable shield furnished by the Nuclear-Chicago Corp., illustra-
tions of which are also on file,

Additional shielding for transportation and storage will be
provided by a steel cylinder which will house the probe in the standard
shield., Tne cylinder was constructed as shown in figure 1, page 8.

: - 2423
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Enclosure C, continued

The source, probe, and shield is stored for brief periods when not
in actual field use at hydrologic study sites near Cibeque and Buckeye,
Arizona, The site near Buckeye is fenced, with locked gates. The
actual storage at this site is within a locked equipmeni storage shelter
with the probe and shields two feet from the walls, This shelter is
posted.

The site near Cibeque is not accessible to the public: it 1z part of
the White River Apache reservation, The actual storage at this site
is either within a locked equipment storage box prominently posted or
within a locked and posted carry-all type of vehicle.

Longer period storage between field uses will be at the University
of Arizona. A restricted area will be established in a basement storage
room which will be posted.
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Enclosure C, continued

Transportation between field sites and the University campus
is in U. S. Government vehicles such as the carry-all mentioned above.
The probe and shields are positioned in the vehicles so that external
radiation levels are at the "unrestricted area" levels or below,
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ENCLOSURE D

Field personnel instructed in safe instrument handling.

The instrument is used by Mssrs, Culler and Sumsion at the Cibeque
site at most every two weeks. The instrument is operated alternately
by the two users, each person operating the instrument for an cight-
hour day so that exposure is limited to two eight-hour days per month.

Use of the instrument at the Buckeye site is by Mssrs. van Hylckama
and Sidders. Planned use would limit exposure to each person to four
10-hour days per month at most., Average use per person would be one
or two eight-hour days per month.

Badges and dosimeters used regularly.

Leakage testing of the sealed source will be performed at the
University of Arizona nuclear engineering laboratory. The leakage test
will be under the supervision of Merle H. Wittmeyer, Reactor Director,
Nuclear Engineering Department, University of Arizona. Dr. Wittmeyer
has been trained at the Reactor Instrumentation and Control Institute,
Argonne National Laboratory (1958), and has taught nuclear engineering
courses including labcratory material in radiation measurement. He has
also been director and operator of the University of Arizona Trigo reactor,

A copy of a radiation survey by Dr. Wittmeyer of the snil moisture
meter probe and field housing as furnished by Nuclear-Chicago Corp. is
on file with the Section of Licensee Inspection at Arco, Idaho.

No servicing, maintenance, or repair of the sealed source capsule
is anticipated, but would be performed by the U. 8. Radium Corp.,
manufacturere, if necessary,

20423
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