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Slurry Development Research -

Center of the Engineerinn Division New License
4. NOlviDU At usta;51 ( N me end ed.e .I ag. .d..ft s) .a g ..## g.se ., g.,ectf r $ R AOlATION PSOf t CYlON of flC(I (Nosae .I ge,s.e des.ga.8ed .3 Fodaci.nap,.-

.ecSo* .# e, .f .8he, H a sad 4 eed f ..er Apach res.mp of h.. k n.ng and es,superv.se ..e .I bypr.d.cf m.ter I G ee * aeag .ad e epe,.eas e a item. $ .ad t

91 y pe,ence es ea kee. 3 .ad 9,

Senior Research Engineer e ,
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Glenn Cunningham,~ - -
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Res_ car _ch Engineer (Resume Attached: He _Le_,Lawler_(ItemL_B_k_9)
-
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A. Strontium 90 Scaled Source, Industrial Nucleonics Corp., Two,
. Model ,DH-3 Measuring Heads, each has 1,000 millicuries.

B. Cesium 137 Scaled Source, Industrial Nucleonics Corp., Two,,

Model DH-5 Measuring Heads, ca:h has 50 millicuries.
Ce Iron 59 Iron Coupons, approximately 2 inches by 8 inches, cut-

from experimental pipeline, to be irradiated by Oak Ridge
or Argonne National Laboratories to a level of approxi-
mately 500 millicuries of Fe 59e Maximum of two
coupons at any one time - and generally only one coupon
at a time.

. .

i. otsCmt eva,ost ,o. wHs. vencouCs M Anei At witt it usto ,a 6 .,w.o .e. . .. , .....e. ..,,,,e .e ., A , , ., - A, C . m .s . . .e . .
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.. a e.e .e.~ e ..u .* . a .d, .. ..ed.,

A. through Be Scaled 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 strengths of standard soluttore
for comparison with the slurry pipeline samples with-
drawn periodically, and thei r " counts" measured.
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IR AlNif 4G AND t KPERilNCE OF E ACH INDIYlDU AL N AMED IN lit A 4 (the .wofeet.bl . hee. .f m..o.g @
kNN COuest

| ,ON.THE JOS....,i,C.~....,8 TYPt of TRJ 'NING Oue.AfiON OFwNiet in A:Nro i A.NiNG C ..
I.

.. P, .pi. . . a ,, u... .# ..a. ~.a Oak Ridge (Y-12 area) 1943-4 5 2yearsfy,yc%! y.,No ,n

''*"*aa and Amer.__ Oil Co._(Whitint_ Refinery _.Lweelu_ _Yes Yen

Sweeny Radiographysicshing Co. ,
'2 months ; Yes No

.t .dd 1y7
Univ. of Tulsa 1 Lab. I weck ! v.ye s. v.Nos.t. tod. he.ty m e..v,e me a.

... .a ...... .. . . u .. . . Ap,
(Work covered both subjects) {-,.a'i

.. u..s.,,,.i.. . .o .. ..i e. .. n o... ,*. Amer. Oil training incluC'ed | |
y., n. y,, p.

... ..a .. . . m. a. . e ,.a.. u ... , wnwn mm fnrA LC_xapd pgg gq_ 7
Training Procram 32. 66, covered v., so i v.. w.

In . # ,.4.e,.a bnth m 1th A 'hin1onica.1 offnctn 's s..iog...i .a e

9. (IPititN(( Wlf H R ADI AflON I A, No i v.e of .+.. .o'os* . >.l.a' . w.' ..a(. ,

tsOfoPE M A.ivuaa A *OUNT { WHt at (17t R1(NCt W A$ G AINto 1 OutAf TON Or EnrttitNCE TYPE Of Ust

Oak Ridge (Y-12 area) 2 years Snhancement for Bomb'
U -23 --

Co 6 2 curie American Oil & Sweeny Two Mos. + 1 wk. Rad. graphing.

io

J r 197. 5 curie Radiographing Co. , Tulsa. .

90[ 2 curic Williams Brothers Co. , Two Months Density MeasurementSr
Cs 137100 M curin Tule n
io. aAoiAfioN critCfioN iNstaatNis n u,. ..w.~. .s . ~.... ,< .n.no,, s -

tvPf OF INsf fUwf NT$ NUMB ( 8 RADI AflON $(N$!TIVily RANG ( WINDOW fHiCKNtss Ust

(iw4de me.. .a. = e; aie., .# e.c.; Av Ait A sLE DtiiCf E D f i, k,) .mg / .=-) iMoa. or.. ..,.e r..g. me v,..gf

Technical Measurements Alpha , ,

BetaGorp. Model 1001 Pulse Measuring h Calibrati:] Icight Analyzer & Scaler 1 Jamma -- --
'

1 Tew England Nucleor C'orp. ,

Calibration -

. siquid Standards 1 set -. -- -w
.

)recision Radiation 0-5 mr/hr'

Measuring and
: nstruments. Inc. , Model 1 , Beta Ga mma ;

--

17B Scintillator w/ hand probe added !in six rances Aionitoring (Serveyl
it. utfMOO. Fatott NCY. ANO 5f AN0460s usf D 6N C AuteAfiNG Nsf auw!Nis tisito A80vt $lonito ring ins trument. wilt be

calibrated every two to three months using Univ. of Tulsa Physics Lab New
Mngland Nuc1cor Corp. liquid standards and their Model 1001 Pulse Analyzer,

u. ew iAoGes. oOsioirtis. AND siO Ass Af r,0CEounIs uno sr.,n......,,,*.s.,..-6...,,.....,...,.......,,

Will use Landsverk Electrometer Co. pocket dosimeters or equivalent, fil m*

badges, R.S. Landauer Co., Glenwood, Illinois

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE
o ,ACiufits ANo Ouir-tNi c.u.6.io......,..em.o..............3,,............................... e.,i.~,.,,...
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. . . . . - . . . . . . .
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u. wAsia oisrosAt. ...-..............i.......i.,......,......... o +. . . . 6, .. . .. .i . 4. u. . .e 4. . .. . .
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to THE APPUC ANT AND ANY Of 8'Clat ist CullNG IHl$ CISIlflC Af| ON St H ALP Cf f et APPUC ANT N AhlO IN IIt M l. C(87177 IH AT TH.s APPLIC AIBOPS ls
PattAf f D N CONF Ctwlf f wifH f.f tt 10 COCf Or rtote AL stGut AT,0Ns P Aef 30. AND THat ALL iN8CiewafiON CONI AINtO Ht t(IN, INCtuDING ANf
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3aDLE Lab Idaho State University and Detection

3 210 Samples Modern Physics Lab. 4 mo. Experiments
o
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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 lo.cated outside of the building at a distance
such 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,

chemically 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".

|
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; O O
; All repair and maintenance of scaled sources will be performed by the
| manufacture r of the equipment. Industrial Nucleonics Corporation, or
: the manufacturer's representative of any other make of equipment which
j may be acquired. The responsible user will Icak test the scaled
i sources by using a damped cotton swab held by tweezers while the
l source rests in the recess of its storage container. The test sample

will be analyzed (counted) by the equipment manufacturer or equiv-,

j alent outside service organization.
f
I The standard samples will be made from the irradiated iron fillings

.by weighing several different sampics which represent increasing >

j amounts of iron for a given unit volume. Each sample will be
| dissolved in acid and made up to the standard volume with neutral

slu r ry. 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 balance scales. All operations ]
will be practiced before hand using equivalent, non-radioactive material I

and specimens so that the techniques can be perfected before an " active" [
material is handled. '

i

; All necessary areas will be property posted with conspicuous signs
: bearing appropriate. wording and the standard symbol indicating radia-
I tion danger,

j ITEM 15 - WASTE DISPOSAL
[

I :

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,,

j Column 2, of the Rules and Regulations, Title 10 Part 20, Appendix B.
i

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

Compliance office.
,
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GENERAL RULES AND REGULATIONS FOR PIPELINE TESTS N
INVOLVING USE OF RADIOISOTOPES

1) 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.

2) Avoid carelessness in handling materials: do not splash, splatter or
spill radioactive contaminated liquids.

,

3) Every bottle, flask, beaker, tube , etc., which contains a radioactive

material shall be identified by label, or a code numbe .

4) Pipetting by mouth is prohibited.

5) The premises shall be kept clean and orderly at all times.

6) 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.

7) 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 (cpproaches the
background count). Also the feet will be monitoree!.

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

9) 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 '

1) 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.

,

,

I
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Personnel concerned will wear pocket dosimeters and film badges*2) handled orat all tirf.cs when radioactive material is being used,
,

.

exposed to #che test premises.
,

3) Area : equipment and personnel monitoring will be done by means
of a radiation survey meter. The premises including benches,

_ tabic 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 contymination is expected.

11 contamination of the hands or clothing is suspected at any time,4)
then monitoring of the suspected parts shall be done immediately
and decontamination, if necessary, shall be done immediately.

5) 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 damage that could result
in spillage.

,

6) The following 2evels of radiation dose will not be exceeded.
L

a. Working area. Maximum permissible dose rate 2. 5 mr/hr

b. Personnel

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

2) &nds and forearm shall not exceed 1500 mr/wk.
'
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