. . UNITED STATES ATOMIC

form ALC-D1)
8-64
10 Crh 30

APPLICATION FOR BYPRCDUCT MATERIAL LICENSE

F— )

form approved
Audget Bureou Ne JR-ROOZ7

pecific  Use supplemental theety where necessary
misson, Warhington, D C,
rteceive on AEC Byproduc Matenol License

INSTRUCTIONS - Complete ltems | throuah 18 1f thiy i3 an imtiol application o on opplication for renewal of o licenie
previovs opplicotions filed with the Commisson with respect to ltems 8 through |9
irem 16 must be compieted on all applicatians
10545 Antention lsotopes Braonch, Division of Materials Licensing
An AEC Byproduc! Material License 1t 1ssued in accordance with the general requirements contained n
Title 10, Code of Federal Regulations, Part 30, ond the Licensee is subject 1o Title 10, Code of Federal Regulatiom, Purt 20

Information contained n
v be incarporoted by relerence provided references ore ¢ eor ond
Ma:l two copies to: U S Atomic Energy Com.
Upon approvol of this application, the applicont wil

1 (o) NAME AND STREET ADDRESS OF APPLICANT Inphitubior, fem hospirol
person, sk Incluce 1P Code | ) e

Williams Brothers Company
: National Bank of Tulsa Building
____Tulsa, Oklahoma 74103

(b1 STREET ADORESSIES) AT WHICH BYPRODUCT mATERIAL WILL 8t USED
dfferent hom | (o)  Inciude 1P Code |

]

3300 West 21st Street -
Tulsa, Oklahoma 74107

OEPARTMENT TO USE BYPRODUCT MATERIAL

Slurry Development Research

Center_of the Engineering Division
. INDIVIDUAL USER'S)  (Nome ond ttie of iadinideolis) =ha il voe or arectly
wpervae wie of byproduct material  Give Mowming ond esperence i llems 8 ond

*"H, L. Lawler,
Senior Research Engineer
b or

Glenn Cunningham,

» W=

. — — w———

3. PREVIOUS LICENSE NUMBERS] (I % 4 on opplcaton for renewsl of @
heense, pleose ndicote ond give number |

New License

5 RADIATION PROTECTION OFFICER Name of gerion desgnoted oy rodahon pro
wchon of cer o ather Man ind vidual veer
perance v llemy 8 ond 9

Anoch resums of M raining ond e

- -

__Rescarch Engincer (Resume Attached]
fo) SYPRODUCT MATERIAL  (flementy
ond =1 number of sorh |

A, Strontium 90

B, Cesium 137

C. Iron

59

167 CHEMICAL AND OR PHYSICAL FORM ANO Mumun NUMBER OF MILICURIES OF EACH CHEMICAL AND OF PMYS
i AL FORM THAT YOU WILL POSSESS AT ANT ONE TimE
nomber, number of sowces and masimum achivity per yource

lSealed Source, Industrial Nucleonics Corp., Two,

| Model DH-3 Measuring Heads, each has

!Sealed Source, Industrial Nucleonics Corp., Two,
Model DH-5 Measuring Heads, ea:h has 50 millicuries,

L._ALawler Utems 8 & 9)

(I senied sourceli] olio stote mame of manyiacturer, mooe!

1, 000 millicuries.

Iron Coupons,

approximately 2 inches by 8 inches, cut

from experimental pipeline, to be irradiated by Qak Ridge
or Argonne Natioral Laboratories to a level of approxi-
mately 500 millicuries of Fe 59, Maximum of two

coupons at any one time - and generally only one coupon
at a time. '

7 DESCRINE PURPOSE $OR wmc-‘-q BYPRODUCT MATERIAL WILL BE USED (I brproduc? material 4 for humon uie  tupplement A Form AEC - 31 Ja) must be com ™
pleted » Loy of My tem 1 byproduct materiol i i the lorm of @ 1eoled wurce, nclude e make and model aumber of e sloraje contoner ond or device
whah #q sourie =l be stored ond or vsed.]

A, through B, Sealed units used with measuring devices to determining
densities of various slurry solutions pumped through
experimental pipelines,

C. Coupon, and the cuttings obtained from machining it, will be
used to determine the rate of wear to the pipeline from
the various water and mineral mixtures (slurries)
pumped through the pipeline, The Fe 59 cuttings will
be used to make up various strengiiis of standard solutiore

for comparison with the slurry pipeline samples with-

drawn periodically, and their

"eounts'" measured,
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g . Poge two
TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN I|(! d (e wpplementol sheen o necenor
8 TYPE OF TRANING DURATION OF | ON THE AOIS. ﬁn COunsE
WHIRE 1RAINED VIMM:G l (Concle onwer) | (Cucle anvmer)
N R §rommpamenss
o Pracples and pechess of redonesiOak Ridge (Y-12 area) 1943-450 2 years | 7 cs., ver VO,
S and|Amer. Qil Co. (Whiting Refiner 2{ 1l week. _Yes | ..mxns o_—
b Rodioochwily measurement wondd? 7Y “"_““'.ny ladiog r:;?hlnﬂ Co., months Yes No
S s dnpiebariing Sochianets. SRRL| V/ORE Vo of Tulsa Physics Lab, | 1 week) ve¥ €540 vedNONo
Wrumenss [(Work covered both subjects) J

¢ Mathematics and colcvlotom bemooom[Amcr, 01l tra;n;ng ;nclu(‘ed i Yoo Mo I e
vse ond meorwrement of radiocochinty
ritten exam for A.E.C., acceptedy o q —yau—1—-
! I

5 “Yes
. [Training Program 32, 66, covered Yer MNe Yer Mo
d Bologicol eflects of radiahon l th \ath & bi logical pffprts
9 EXPERIENCE Wit RADIATION Actvol wre of 10001 210pes O equeaient esperence |
BOTOPE | MALMUM AMOUNT | WHERE EXPERIENCE wu SAINED DURANON OF EXPERIENCE | B M 1YPE OF USE
U-235 -—- Oak Ridge (Y-12 area) 2 years Enhancement for Borgb
o 60 2 curie American Oil & Sweeny |, noo 4 1 wk.| Radiographing
r 192 5 curie Radxograohmg Co., Tulsal '
r 9d 2 curie | ‘7illiams Brothers Co.,, Two Months Density Measurement
,.a_l}ll_Q_Q_l\i curie Tulsa
10. RADIATION DETECTION INSTRUMENTS  (Use supplementol sheets if necersary )
1YPE OF INSTRUMENTS L NumBER | RADIATION SENSITIVITY RANGE | WINDOW mcun(ss" ust
(Include moie ond mode! sumber of exxr) | AVAILARLE ! OETECTED [ M) | mgem ) | (Monitaning, surveying, mesiwing)
echnical Measurements Alpha | i L
orp. Model 1001 Pulse  Beta
eight Analyzer & Scaler 1 Gamma - - casuring & Calibrati
ew England Nucleor Corp. 1 ; ‘
iquid Standards i 1 set | L - - - alibration
recision Radiation ! ‘ 0-5 mr/hr|
nstruments, Inc,, Model 1 - Beta Gamma - Measuring and
17B Scintillator w/hand probe added in six ranges Monitoring (Surveyl
1) METHOD FREQUENCY, AND STANDARDS USED N CAUBRATING INSTRUMENTS LISTED ABOVE wvionitoring instrument wi ¢

alibrated every two to three months using Univ, of Tulsa Physics Lab New
England Nucleor Corp. liguid standards and their Model 1001 Pulse Analyzer,
12 FRM BADGES. DOSIMETERS. AND 810 ASSAY PROCEDURES USED  (For Aim badges weoly method of coibrating and proceising, of name of sppher |
Will use Landsverk Electrometer Co. pocket dosimeters or equivalent, film
badges, R.S, Landauer Co., Glenwood, Illinois

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN OUPLICATE

L] (13 PACHITIES AND FQUIPMENT  Describe laboratary ocihes ond remore hunclmo muonm vioroge ¢w.-mn n-ol‘-n' lume roous on - lnpt;nlo:y hatch

of facility 1 amoched Cucie omwer)

. S = ™See Attachment a2 : -
14 RADIATION 'IO'(C"ON PROGEAM  Descrive the radiatian protechon program weluding contral meatures I applicaton cavers wealed 1ources submit leok
sting procedures wheie cpplicable rame, Moming, ond esperence of perion o perform leok tests, ond arrangements for pertorming inhal 1adiahion survey, terv

wng. momienance - *paw ol the source
_See Attachment

15 WASIE DISPOSAL v e con-mc-e! woste daposol vervice « empiored 1pec by nome of tompany  OMmermine. submit detailed descriphion of methods which will
be vied for diuporng of radioochive wosles and evimater of e typr and amount of activity mveived
See Attachment

CERTIFICATE (This item must be completed by apolicant)

< e——— Sp—— SUDNPUR————

16 ™wt A”UCMO! AnD ANV O”‘(vn FRECUTING Th08 CERTIFICATE Or BE HALF OF THE APPUICANT NAMED 10 (TEM | CERTIFY ThHat 1n-s A"u(’ﬂlON 11
PREPARED (4 CONFORMITY Witk TiTLE 10 COCE OF FEDERAL REGULATIONS PART 30 AND THAT ALL INFOEMATION CONTAINID NEREIN, INCLUDING ANMY
SUPPLEMENTS ATTACHED HERETO, 15 TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BLLEF

) ’ _ﬂnliarry(ﬁrot.hcu Company...,.-

- - . Applicont nameg m vem |
Dote July 14, 19469 vy F ° By: : ‘.4‘4':: /n.z-&.d AR
3 o g v —Yice President -
R : L) . Tle of cortlying ool

WARNING, = 18U § €, Secvion 1001, Act of June 25 1948, 62 Star 749 makes @ a crominal offense 1o make o willfully falie slute ment of
representation to uny depertment or agency ol the United Slotes ay ta any matier withun i1y juendiction
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Pune Two

TRAIING AND EXFLRIEMCE OF EACH INDIVIDUAL NAMED IN (TEM 4 (e sonlementol theens b Becnsore)

i vt 1A RS | et | "
o Puncpies end pecaes of wwdovon| Idaho State University oo @ @ e
p— |_Pocatello, Idaho 2_mo.
b Rodicochnty meorurement vandordilo:
hon and moadorng techniques and . " " Yer @ @ Ne
Wrumenty " ‘2 mao e .
¢ Mothemancs ond colculonony bove 1o the o , " Yes @ @ e
vse ond messwrement of rediochmiy | 9 mo. | il
d Bioclogico! efecty of rodioton e e WA SE-——— ™ @ . - @
9 EXPERILNCE Wit RADIATION Actun! vie of 1 1hanotopes OF equivalent esperience )
ROOPE | mazmum Aot | Wrtht EAPERIENCE WaS GAINED DURATION OF EXPERIENCE 1Y OF USE
CO 60! Normal Radiation Counting
aD&E Lab Idaho State University and Detection
Po 21? Samples | Modern Physics Lab, 4 mo, Experiments
| .

10. RADIATION DETECTION INSTRUMENTS ‘Use wpplementol sheets if necensory )

T
TYPE OF INSTRUSMENTS L wumser BADIANON | SENSITIVITY RANGE | WINDOW THICKNESS 1 ust
(hclude more ond mode! number of ek | AVAILABLE OLIECTED (me M) (mg ™) (Momitoring, Iuiveyng meaiving)

11, METHOD, FREQUENCY, AND STANDARDS USED N CAUBRATING INSTRUMENTS LISTED ABROVE

12. M BADGES, DOSIMETERS AND BIO ASSAY PROCEDURES USED  (For film bodges, specily method o colibroting end procesiing, or nome of voppher |

INFORMATION TO BE SUZMITTED ON ADDITIONAL SKEETS IN DUPLICATE

13 TACKITIES AND EQUIPME T Desersie loboratory facdihes ond remole hanahng equpment, 1iore, ¢ contaner, thielaing, tume hoous, o Erxplonoiory therch
of fociliy n omached  [(Cwcle omiwer) Tes Mo

—————— — ——

R ey B iie B o4 o I e -
V4. RADIATION PROTECHION PROGRAM Deseribe the todiation protection progrom welvding control messures I opplicahion teven 1ealed towces, swbmd leon

Riting procedy es where opplcable, Aome, oinRg, and eaperience of person B perdorm leok e, end srrengementy tor pectorming inmiel radiahon suivey, very
wng, MoAtenarie ond tepont of the source

R - —— a——
18, WASTL DISPOSAL It o commertial worte dinporal wervice o3 emplayed. rpeeity nome of compeny  OMerwise, swbmit detaiied descnphon of methody which wil
be vsed lor dapevng of radioactiee wartel ond eihmales 8! ™a typr and omount ol ochividy inenived

CLUTIFICATE (Yhis iivm must be compiated by anplhicant)

16 THE APPLICANT AND ANY OINICIAL CRECUNING Tonrs CHRUINCATE o BEMALF OF Tif APPLICANT MAMED 1M 1TEM | CERVLIFY ThAT Ting APPLICATION IS

PRIPANED 1 COMIORMITY wWilse TITLE 1O CODE OF HEDERAL RELULATIONS PART 30 aND AT ALL INFOEMATION COMTAINED HEREIN, INCLUDIRG AMNY
SUPPLEMENS ATTACKID wiRETO 15 TRUL AND CORECT 10 Tk BEST OF OUR KNOWAEDGE AND BLLIE

Applicant nomad » dem |
Dote By:

;;o of certitying oMol

WARNING., — 18U § €, Secvion 1001, At of June 25, 1948, 87 S0l 749, mokes it 0 ciminu! oflense 1o make o willlully lolve siatement o
1epeeyertahon 10 any depaiment of ayency of the United Stales ay 10 ony matter willioy iy uosiiction
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] FORM AEC - 313 .
ITEM 13 - FACILITIES AND EQUIPMENT

The irradiated iron coupon when received will be removed from the
shipping container, placed in a plastic container, and stored in a
steel lined chamber and surrounded by a second steel lined chamber
and with the anulus filled with sand and gravel. These containers
will be locked and buried in a 10 foot high earth embankment and
will be marked with suitable signs warning of radiation. This area
will be regularly monitored. The key will be in the possession of
the safety officer or other individual user. Handling of the coupon
will be by means of a long pole with an electric magnet on one end
so that it may be conveniently handled.

When pipeline tests are to be made, the coupon will be removed from
the container by using the pole and magnet. The pipe spool in which
the coupon fits will be located outside of the building at a distance
guch that a barrier of concrete blocks can be built around it (see
Figures Nos. 1, 2 and 3).

The clamping of the coupon into the spool will be done by long handled
wrenches and tongs designed for this purpose, while operating from be-
hind the concrete block barrier.

As shown by Figure 3, the facilities have benches with laboratory type,
chemicully resistant, and easily decontaminated tops: sinks, drains; waste
~ containers; glass and plastic trays and various other containers for easy
cleaning and decontamination. The storage facility will be outside and
some distance away from the building in an area remote from other
operations, All work will be inside of a fenced-in area with supervised
entrance and exit,

ITEM 14 - RADIATION PROTECTION PROGRAM

All isotopes will be procured by the Radiation Protection Officer in con-
junction with the Purchasing Department upon approval of the Director of
the Slurry Development Research Center.

Isotopes (iron specimens and cuttings) will be stored in a locked underground
facility near the Center. Only persons under the supervision of the respon-
sible users will have access to the materials.

Area and personnel surveys will be made as outlined in the attached
"General Rules and Regulations for Pipeline Tests Involving Use of
Radioisotopes' and "monitoring'.



All repair and maintenance of sealed sources will be performed by the
manufacturer of the equipment, Industrial Nucleonics Corporation, or
the manufacturer's representative of any other make of equipment which
may be acquired, The responsible user will leak test the sealed
sources by using a damped cotton swab held by tweezers while the
source rests in the recess of its storage container., The test sample
will be analyzed (counted) by the equipment manufacturer or equiv-
alent outside service organization,

The standard samples will be made from the irradiated iron fillings

by weighing several different samples which represent increasing
amounts of iron for a given unit volume, FEach sample will be

dissolved in acid and made up to the standard volume with neutral
slurry., Weighing will be done by using a chain-o-matic type balance,
or equivalent equipment, having extension controls, The operator will
use an optical scope for reading the balancc scales. All operations

will be practiced before hand using equivalent, non-radioactive material
and specimens so that the techniques can be perfected before an "active'
material is handled.

All necessary arcas will be property posted with conspicuous signs
bearing appropriate wording and the standard symbol indicating radia-
tion danger.

ITEM 15 - WASTE DISPOSAL

When the tests are completed and the slurry mixture is ready for dis-
posal, it will be disposed of by a licensed agency or stored in a safe
manner until its activity is at or below the values contained in Table I.
Column 2, of the Rules and Regulations, Title 10, Part 20, Appendix B,

The iron coupon and any remaining cuttings will be placed in the storage
facility., As an alternative, they may be given to a company or indivi-
dual specifically licensed for carrying out such disposal, with appropriate
notification of such act being given to the A,E,C. Region 1V, Regional
Compliance office.



GENERAL RULES AND REGULATIONS FOR PIPELINE TESTS 3139
INVOLVING USE OF RADIOISOTOPES

Smoking, eating or drinking in the test area is prohibited at all
times when tests are being made which involve the use of radio-
isotopes.

Avoid carelessness in handling materials; do not splash, splatter or
spill radioactive contaminated liquids,

Every bottle, flask, beaker, tube, etc., which contains a radioactive
material shall be identified by label, or a code numbe~,

Pipetting by mouth is prohibited.
The premises shall be kept clean and orderly at all times.

Rubber gloves shall be worn while working with radioactive solutions
and when taking and handling samples of the contaminated pipeline
solutions. Plastic face guards will be used when taking samples
from the pipeline,

When a test is completed and before leaving the premises, wash and
monitor the hands. When gloves are worn wash the gloves thoroughly
with soap and water before they are removed and continue to wash
them until the activity is reduced to a safe level (#zpproaches the
background count), Also the feet will be monitore:.,

Decontamination of the hands, either with or without gloves, is not
easy and may require vigorous and repeated scrubbings., Wash hands
over sink in full stream of water. Use Lava soap and scrub-brush,

Distance is the best protection; always use it to best advantages,
Two feet distance gives four times more protection than is given
by one foot.

MONITORING

There are two kinds of monitoring; 1) Personnel and 2) Area.
Personnel monitoring is the measure of the dose of radiation to which
each person is exposed. Area monitoring is the measure of dose
rates at various points in the area and the measure of dose rates of
radiation emanating from equipment,




2)

3)

4)

5)

6)

Personnel concerned will wear pocket dosimeters and film badges
at all times when radioactive material is being used, handled or

exposed to che test premises.

Area, equipment and personnel monitoring will be done by means
of a radiation survey meter. The premises including benches,
table tops, sinks, floor, etc. will be monitored after each test
involving radioactive material use is completed. The premises
will be surveyed routinely once a month and at any other time

if contamination is expected.

Ii contamination of the hands or clothing is suspected at any time,
then monitoring of the suspected parts shall be done immediately
and decontamination, if necessary, shall be done immediately.

Incoming shipments of radioactive materials shall be monitored
before they are unpacked. After unpacking, they shall be remon-
itored and examined for any kind of darnage that could result

in spillage.

The following levels of radiation dose will not be exceeded.
a. Working area. Maximum permissible dose rate 2.5 mr/hr
b. Personnel

1) Total body radiation shall not exceed 100 mr/wk,

2) Hands and forearm shall not exceed 1500 mr/wk,
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