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romu NRC 313 8 U.S. NUCLEAR REGULATORY COMMISSION 1. APPLICATION FOR:
11 181

ICheck avd/or comonroe ** enerooroare)Se ceR 30
. ,

APPLICATION FO.R BYPRODUCT MATERIAL LICENSE
. INDUSTRIAL :20C a. NEW LICENSE

See et,tachee mstruct.ene ter eeta,'s. b AMENDMENT TO
- .

6sctNsaNvussn
Comsroered seektstoons are foird a duplicate w*th the Divosson of Fwl Cycoe and Meterial Saterv.
Of*>ce of Nuocnear Materest Safety. onts Safegaards. U.S. Nerleer Repoistory Coorunowan.
Mshung:en. DC 20$$$ or sophcatoons may be takd m person at the Commiwont offore at *$g'u",R*uG,g ,

*

1717 H Street NW, uVoshongtors. D. C. or 191$ Eastern Averrue. Siteer Sonng. Maryland.

' " 'M 5 APPLICANT 1 N AME finst, tureen, form, person, etc./
'

3. NAME OF PERSON TO BE CONTACTED REGARDING THIS
^""C^''"RADIATION MEASURENENTS, INC. GRANT R. WIL' ION

.

TELEPHONE NUMBE R. ARE A CODE - NUMSE R EXTENSION
312-949-4290 TELEPHONE NWE; MAM- NUMBE R EXTENSION

' MAMM'WktM5NfM**dtf."'' 'J,"?fl# " "* ""' " ' "" *" "^" "''' "' " " ""'

407 B WASHINGION BLVD. 407 B WASHING' ION BLVD.
MUNDM ETN, ILLINOIS 60060 MUNDE RTN, ILLINDIS 60060

UF MORE SPACE IS NEEDED FOR ANY ITEM. USE ADDITIONAL PROPERLY KEYED PAGES.)
6. INDIVIDUALIS) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL

usee t,em, ts - ti rer ,ee..,ea re..,,,,,, ,,,a e.eer.enae er e ch ns.,*a ,sene,,,ea se,e.1

FULL NAME TITLE
'

GRANP RICHARD WIL' ION PRESIDENTa.

. . . . . .

#
.

'

*
c.

.
%

1. RADEATLON FROttCTION OFFICER A ttach a resume et person's treasont and enorroence en euthned on Items
16 annt tiand deserabe has responsaboktres under item 15.

_

l..

.. ~ 8. LICENSED MATERIAL
~hi'$ L ELEMENT CHEMICAL NAME OF MANUF ACTURER MAxlMuu NUMBER OF

1 ANO AND/OR ANO MILLICURIES AND/OR SE ALEO.

N MASS NUMBE R PHYSICAL FORM MOOEL NUMSER SOURCES AND MANIMUM ACT4
g (/f seedset Jewrcel VITY PER SOURCE WHICH WILL .*

. p ., . OE POSSESSED AT ANY ONE TIME
* '** :. NO. A B C D.

.: _ __ . ni Am ENSL - LAS VEGAS 10 dprn/ gram.: . .
09

,2, Sr 1 N HCL AMERSHAM SMZ .24 0.54 uCiw. .

90nl Sr 1 N HCL AMERSHAM SIZ .04 0.05 uci
-.

TjJ VInl
.I,,

I -- 1

Applica!1t[fr rd(WLLV . .
OEsCRiot usa OF uCENSEO MATE"'^' ......A, * ' >

|ChEckNN./'u/..y .....

"' e 7.
,

, . w ,, , w ,.....,

g qf ,>j| 128 EFFICIENCY CALIBRATION OF PROPORTIONAL COUNTER ; , , ,

. . . - -

k Dato Ct.ed i.cc d . ."y' 4, 9..;;
,g,

' 2'
. .

i Received By . .[s 9.C.g.( .101 SAMS ... 4
h; .. '

roR= Nac aia o.iSi,

. M. ... 8507220342 850628
'''I"Si REG 3 LIC30 PDR p .7 *

''
'

: .r . 12-24517-01 60)TTROL No.' 7 9 03..
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9. STORAGE OF SE ALED SOURCES
t coNTA HER AND/OR DEVtCE BN WHICH EACH SEALED NAME OF MANUFACTURER MODEL %L;MSE Rm SOURCE WILL SE STORED OR USED.

No. A.
S. C.

'. "8
'SEE A'ITACHED SHEET.

,
4 .2... .

Ett

131

148
I

10. RADIATION DETECTION INSTRUMENTS
TYPE M ANUF AGTUR E R1 MODEL NUMBER RADIATION SENSITIVITYj OF NAME NUMSER AVAILABLE DETECTED RANGE*

, as INSTRUMENT
n'a_ (etche,4ere. (ma//sreentrensAser

""~

Oomme. neutrent er teents/msnute)A B C D E F
PFDPOHI'IONAL GAMMA"'
cotNFR PRODUcrS G 110 1 ALPHA, IEfA 't100,000 cpm
ALPHA LUDLUM12:
mrnrren na m ito nsane onnn 1 ATPHA 850.000 crznMTGFR IMiM'3' ALP 11 BEI'Arynnvp Mram e 14c 1 GR j 2000 mrem /hr

'*'IU @ F k N b j 44 7 _ 1 SAME 2000 mrem /hr-'
-'

11. CALIBRATION OF INSTRUMENTS LISTED IftITEM 10
M. CALISR ATED BY SERVICE COMPANY Db. CALIBRATED SY APPLICANT

NAMF st3 DRESS Awt FREOutNCYgy (AfRiftQ) A ttach a senerate sheet descrum meshed, freeuency and stenderes_.
used for catersteg onstrumentL

P.O BOX 510 510 OAK STIEEf SEE ATTACHED SHEEP FOR
-

.i 37 ;mmvn fTEXAS 7D55/; I INSTRUME?ff CALIBRATION.

' ,

12. PERSONNEL MONITORING DEVICES
TYPE

|Chece endier tem sete es neoveornere.) SUPPLIER
(Sereser Comnenyl gXCHANGE FREQUENCY

g

001 FILM SADGE
A'mW SIM U " "T"'*

.

Ot:1 THE RMoLuMiNESCENCE
DOSIMETER (TLDJ O OUARTERLY *

.

Q Ot3s OTHER (Sorror l:r

O OTHER (Soren!vi:

. . .

.*
**

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (est and description (sl.

E L ABOR ATORY F ACILITIES PLANT FACILITIES. FUME HOODS (/nehade fenreason. ef enr1. ETC.
D(t STOR AGE F ACILITIES. CONT AINE RS. SPE CIAL SHIE LDING (Ismed endAer tempererrJ. ETC.
O c. REMOTE MANDLING TOOLS OR EQUIPMENT.ETC.
O e RESPIRATORY PROTECTavt FOUIPMENT,ETC..

. *

14. WASTE DISPOSAL -

a NAME OF COMMERCIAL WASTE DISPOSAL SERveCE EMPLOYED,,

M M CES
FT' Tiff CV DADIt TT f TWiTr'

b. IF COMMERCIAL WASTE OtSPOSAL SERvfCE 18 NOT EMPLOYED.SUSMIT A DE TAILE5 DiSCRiPfi5sOF METHODS WHiCH WiLL
SE USED FOR DISPOSING OF R ADICACTIVE WASTES AND ESTIMATES OF THE 1YPE AND AMOUNT OF ACTavlTV #NVOLVE D. IF
THE APPLICATION is FOR SE ALE D SOURCES AND DEV8CES AND THE Y WILL SE RETURNE D TO THE MANUF ACTURE R.SO STATE

. . . .

.

,

Ig' "-'
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INFORMATION REQUIRED FOR ITEMS 15.16 AND 17 -
+ . . . . . .

Describe in detail the information required for items 15,16 and 17. Begin each item on a*

separate page and key to the application as follows: -

** I. , , , .
,

*
r... .

|
.

'
w... . 15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for

J .* * - * . the material to be used including the duties and responsibilities of the Radiation Protection Officer,,

control measures, bioassay procedures id nessia#1, day to11ay general safety instruction to be followed, i. .

etc. If the application is for seeled source's also submit leek testing procedures, or if leak testing will be
performed using a leek test kit, specify manufacturer and model number of the leak test kit.

.

I 16. FORMAT. TRAINING IN RADIATION SAFETY. Attach a resume for each individual namect in
M ltems 6 and 7. Describe individual's formal training in the following areas where applicable. Include

the name of person or institution providing the training, duration of training, when training was
- received, etc.

.h;L*. I .v
~ *L * - a. Principles and practices of radiation protection.

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

.

.
*

. , . c. Mathematics and calculations basic to the use and measurement ofr

| radioactivity.' *r
g..

i 2 d. Biological effects of radiation.
,

17. EXPERIENCE. Attach a resume for each individual named in items 6 and 7. Describe individual's
work esperience with radiation, including where experience was obtained. W'ork emperience or on.
the-job training should be commensurate with the proposed use. Incluije list of radioisotopes and

; mensmum activity of each used. **-

.Md*

. .

'. ;'

.

s

18. CERTIFICATE
* iThe seem must be eerneerent be eneheenry .

. .
*

*
..

' "' * * b The eneheent ener any effseier esecuring this sorrifieete en behalf et she oppheent nement on item 2,
eerrety shot thus oneheersen de ,reperent on sentermory winh Tote 10, Code et Federel Reputerrens.**

. hert 20, and ther en informeroen eenconnent herem, ineouerrnp eny sanpemments erreened herere, in true

_j and correct to she aest of our answeage and behef.
-, . , .

-
*

W ARNINC..to USA., Sosteen 1001; Act of June 25.1948; S2 Stat.7a9; metes M e crimenet effenes to mene a weistutty fefee statern.at se
. ree...n... n . en, ..e. .n .r eseney .e sne unase $=ie. e. . .n, me. . wan.n en # wies.ei.en.

| > .

e Lit.ENSE FEE MEOUIRED o. C TIF ING F F CI A (3 .spet / I

y /) f Ltsee s <,.en rio.2r. se con om
,,

**

e. Nanie tr,ne ne ,, ts !
* 'GRAM' R. VT"mN

d. TITLE(1) LlCENtt fit CATEGORY:. 3P PRESIDENP
..onTa. . , iri tiCENse FEa aNetoSeo: s..

230.00 MAY 23, 1985 )
m_

ponu anc.ais s is.m " E V t. I V E D

Q* ' MAY 281985a.- 10.? la
|N. REGIONamm.no. jII9o53-

.
,, ,

.
. , _ . ..
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' RADIATION EASURDENTS, INC.
| ' APPLICATION POR BYPRODUCT MATERIAL LICENSE (INDUSTRIAL)
i SUPPIDENT - PAGE 1

! 9. STORAGE OF SEAIED SOURCES:

l All radioisotope standards will be kept in a locked flame-pmor cabinet.
This cabinet will be stond in a closed rom in our wanhouse the only l

! person haveing access to the room and the cabinet will be t R. Wilton, !
j Radiation Safety Officer, Attached is a sketch of the proximity of the |

; storage cabinet to our laboratory facilities.
|

|
1 llA. SURVEY IETRUPENT CALIBRATION:
1
i he calibration of the Indle Measurements Model 140 survey meter and

model 44-7 Geiger &ller probe will be conducted by Indlum Measurements,
4

: Inc. A two-point calibration on each scale is perfomed using a source
i traceable to the National Bunau of Standards. h eir license number is:
; Texas State Health Department 4-1963.

llB. COUNTING INSTfDENP CALIBRATION:,

1
a

i %ere are two types of calibration that we perfom on our instmmentation;
i efficiency and perfomance. Sese calibrations am perfomed as follows:
!

] IEff0fMANCE: gas proportional counter
J

'

1 A sealedwiisk source of Sr@ or Cs-137 (beta-emitters) is placed
i on the detector and counted for 21-five minute intervals. Se !

{ counts per five. minutes for all 21 counts is put.t6 the Chi-squarei-
test and if the data is sound, a graph of counts per five minutes,

! vs. time (days) is plotted frca the date of the test and decay
corneted to that date on' year hence. If too many data points,

| are eliminated the 21 count test mast be re,kie. A daily check
for this test will be done and the results plotted on a an accompanying,

! graph.
!

| EFFICIENCY CALIBRATION: gas pmportional counter
i

! To detemine the counting efficiencies for alpha and beta using a
; gas swM.ional comter, self absception within a sample sust
i be detemined. With varying weights and thicknesses or pacipitates,
! counting efficiency changes.

j Por deteminatiana of gmss beta a series of tap water aliquots in
4 the range of 0-300 mg/ liter is spiked with a known amount of Sr-90.
| Sese aliquots am acidified with a few al 16 E.}90 and evaporated

to 10-15 al on a hot plate. Sul portions of the ed solutien,

! am quantitatively transformd to a tand stainless steel planchet and
,

i evaporated to dryness. After drying for two hours at 105'C the planchet
! is weighed and ocunted.
!

! Americita>241 is the paternd standarti for smes alpha calibrations. [
,

Tap water mWMs in the 0-100 mg (msidue) range are spiked with ."_

standarsi An>241 in the activity range of a 1000 eps. Se aliquota
are tmated in the same manner as for smos beta detemination and
a graph of: E vs. ng meidue

dP'
i

I is draun to cornet the final calculation for 5 absorption.
!

. - - . . - - _ - ..- - - - . - -. - - - - - - ,. - .-



,RADI MIN N INC..

APPLIC#rION FOR BYPRODUCT MKfERIAL LICENSE (INDUSTRIAL)
*

SUPPU NINI -PAGE 2
.

Efficiency calibration for the gas pavyva4,ional counter will
be perfomed once a year provided the instnanent does not need

'to have the detector window m placed. In the event the detector
and/or window are damard a new efficiency calibration will be ,

perfomed. ,

All radioactive standards used will be obtained from either the
National Buman of Standards, ENL-Las Vegas, or a licensd
manufactuar such as Amershast and will be certified as to the
specific activity and the percent error of the activity.

liFFICIENCY CALIBRKPION: redon-flask counter

For detemination of the efficiency of a redon-flask counting
systemt a spike of $1000 cpn is added to a radon bubbler with
D.I. water. The bubbler is purged of raditan daughters with ;

helismi and after a predetemined period of Rn-222 ingrowth, the
'

redon d 9 e collected in an evacuated Lucas-type cell and
counted. The efficiency is deteredned as follows:

E gt of spike x dpn/g standard
(ag)

The efficiency of the counter will be determined by the above
method for every 50 sagles counted and if the instnanent has
been repaimd of P-M t2e replaced.

The Ra-226 used in efficiency calibraticns will be obtained fmn the
National Bumau of Standards or the liML-Las Vegas and will
have certification a garding the specific activity.

12. PERS0lN!L IONITORING DEVIGS:

Initially, perscenel sonitoring will not be done since I, Grant '

Wilton, personally will be the only handler and user of radionuclides. |

When the time comes to take on additional personnel, TID monitoring
will be utilized.

15. RADINPION PROTECfION Pf0 GRAM:

The Radiation Protection Ph e for Radiation Measurements, Inc.,r
covers the following amas:

A. Survey of Ihdionuclide standards upon receipt (see attached sheet),
B. Imak testing of sealed sources in excess of one microcurie.
C. Stoarse of Radionuclide standard solutions.
D. Use of specially marked glassware and apparratus in paparation

or spiked solutions,
E. Procedures for safe storage of wipes, disposable pipettes,

surgical gloves and tray liners used in standards preparation,
prior to disposal,

F. Imbeling of containers and posting signs warning of radioactivity
in user |

I
i
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MaWWWFEWiiiijaH28,
Inc.

RADI0 ACTIVE SHIPfelf RECEIPT REPORT

1. P.O. # SURVEY DATE TIME

SURVEYOR: '

2.,, CONDITION OF PACKAGE:

0.K. PUNCIURED STAINS Er
,

CRUSHED OTHER

3 RADIATION UNITS OF LABEL: UNITS (mrem /hr) -

4 IGLSURED RADIATION LEVEIE:
.

a. PACKAGE SURFACE mrem /hr

b. 3 FEET OR 1 !ETER FROM SURFACE mrem /hr ,

5. DO PACKING SLIP AND VIAL CO?lrE?IPS AGREE:

a. RADIONUCLIDE YES N0; DurwiCE

b. AFDU?TP YES No; DurelCE

c. CHD4 FOR4 YES N0; DurelCE

6. WIPE RESULTS FPOM:

,

a. OUTER CPM = DPM
t

eff = ( )
b. FINAL SOURCE CO?lrAINER CPM = DPM i

eff = ( )

7. SURVEY RESULTS OB PACKING MATERIAL AND CARIONS: .

mrem /hr, CPM

8. DISPOSITION OF PACKAGE AFTER INSPECTION:
.

9. IF STATE / CARRIER IMIFICATION IEQUIRED, GIVE TIME, DATE, AND
PERSONS IM IFIED.

.

407 B Washington Boulevard Signature DateMundelein, Illinois 60060 (312)949-4290
- @NTROLNO. 7 9 0 5 3t - .

. >
a
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Wassarssaents, l
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PBOCEDURES FOR SAFELY OPENING PACKAGES cot (PAI?lI?JG
RiOI0 ACTIVE MATERIAL

1. Visually inspect package for any sign of dany,e .

(i.e. , wetness, cnished). If damage is noted,
stop procedure and notify Radiation Safety Officer.

2. Measure exposure rate at 3 feet from package
surface and record. If > 10 mP/hr, stop prt>-
cedum and notify Radiation Safety Officer,

,

3. Measure surface exposure rate and recorxi. If
> 200 mR/hr, stop procedure ar/l notify Radiation
Safety Officer.

.

4. Put on gloves.

5 Open the outer package (following manufacturer's i

directions, if supplied) and mmove packing slip.
Open inner package to verify contents (cmpare
requisition, packing slip, and label on bottle)
and check integrity of final source container

(inspecting for breakage of seals or vials, loss
of liquid, discoloration of packaging material). '

Check also that shipment does not exceed
.

possession limits.

6. Wipe extemal surface of final source container
with moistened cotton swab or filter paper held
with forceps; assay and recorrl.

7. Monitor the packing material and packages for
contamination befo m discarding.

|
a. If contaminated, treat as radioactive waste |

|

b. If not contaminated, obliterate radiation
labels before discarding in regular trash.

:

.

.

407 8 Washington Boulevard
Mundelein, minois 60060 (312]049-4290

<
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WasaurEWiirsaks,
Inc.

RADIOISOIOPE IDEtTrIFICATION F0_RM

ISOIOPE NAME

.

CO'4PANY I.D. #

.

DATE ORDEPED

.

DATE RECEIVED

P.O. #
,

SUPPLIER

.

AMPOUIE #

REQUEST # l

.

ACTIVITY PER GRAM

| CALIBRATION DATE AtID TIME

%

IUTAL MASS (GRA!G)
4

HALF-LIFE

EXPIRATION DATE
: |

.

'

.

407 8 Washington Boulevard
Mundelein.15inois 60060 (312]949-4290

: I
.

__________-_--.-------.wA
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RADI#fION MASURDENfS, INC. !

APPLIC#fl0N POR BYPIODUCT MMERIAL LICDISE (INDUSTRIAL) !- -

SUPPIRENT - PAGE 3 i
'

.

i?
.

:

G. IDNS Ikles and Regulations !

.
H. Procedum s for the control of contamination for unsealed sources: ,

1. 'Ihe survey instrument ergloyed by Radiation Measurements, Inc., !
'

] is namfactured by Indlum Measurements, Inc., Model No.14C i

it is equipped with a Inditan Measurements Model 44-7 end*

window Geiger 4keller probe.
I 2. Radiomelide sources will be kept in a locked, flameproof !

: cabinet in the wan house. Monitoring of the ama amund the
cabinet win be perfomed quarterly and will also be perfomed

]
when radionuclide sources are amoved for use in the laboratry.

; 3. 'Ihe areas to be monitored include:
) a. Radioisotope standartis preparation anae
j b. Radioisotope storage cabinet (intemal and external) and

surrounding ama.4

'

! 4. Contamination of any sort is of course unhealthy and undersirable
but in an envimrveental laboratory even slight contamination can
w mak havoc with discrimination between background and non-
background levels of radioactivity. At RadiatiSn Measurements,* i

| Inc., decontamination win be done in the eventspillage occurs |
'

1 or if apparatus in the radioactive standartis preparation ama
i

j| issuspectedofcontamigtion. Action limits for decontamination
are set at 10 pei/100 cm . !

!5. 'Ihe suc5dums for decontamination are as fonown:
! a. Survey of suspected ama9sp of contamination,.

j b. If survey shows that action limits have been exceeded, ,

j person conducting the decontamination shall: !
! 1. Don disposable surgical gloves and disposable aprons !

'
2. Spmy suspected area with mdiacwash and wipe up until,

dry with disposable paper, towels <
3. Raiove gloves and put on a clean unused pair,

,

t

4. Perfom sinear test by wiping suspected ama with radio- !;
2 activity wipe test amears. Label each smear with area |

! fran which it came e
5. Count each smear in a rv, ;iional counter & mcorti counts , |

,

6. Repeat; rvcedure until activity is under action limits s

i 7. Dispose of gloves, aprons, towels, and smears in a waste
receptacle expressly marked and used to contain contamird-a

ated materials,

8. Reoorti time, date, and ama of contamination and verify '
,

that action limits are not exceeded during post-dscu.' h'

} tion survey. '!his infomation Will be recorded along
with the specific radioisotope (s) as wen as the activity,

of the contamination prior to clear >up. See attached log sheet.
t c. Buergency procedures for fire and theft or radioactive materials:
*

1. In case of fim, theft, or other casualty the IDNS win

! be notified both by telephone and telegmph immswHately
; and a letter describirs the event win be sent at the

earliest possible convenience.t

d. Upon moeipt of mdioactive material a adioisotope identi-
fication fo m (see attached sheet) will be filled out and

4 filed along with the packing slip that accompanied the ship-
ment.

4

sarmOLNO. 7 9 0 5 3
._ _ . _ . _ _ _ . _ - . . _ . _ _ _ _ _ _ . . _ _ _ _ . _
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RADIATION IEASUMBEN15. INC.
APPLICATION POR BYPRODUCT NmiRIAL LICDiSE (IM)US'IRIAL)* - -

SUPP! BENT - PAGE 4
'

.

1
-

I. Protective equipmehh used for handling radioactive material: '

i - 1. D W 91e surgical gloves
2. Absorbent bench top liners - white polyethylene foam

i 3. Plastic goggles ;

3 4 N y sle apamngs i

| 5. Disposable paper towels
i

6. Respirator ||
. J. Under no cirimstances will pipetting be done by mouth when radio- i

isotopic standartis are being prepared, |

16. PORMAL TRAINING IN RADIATION SAFETY:

A. Principles and practices of radiation protection:
The sole purpose of. Radiation Measuz1mnents, Inc., is to prtwide

j selected radiochemical analyses for the determination of radio-
activity levels in envirersnental and low-level activity samples.t

| Our laboratory facilites and equipment are in accortlance with
: spidelines set fd by the Illinois Depub..t of Public Health
! and all analytical, calibration, and quality control suMares
) are followed with strriet adherence to USEPA and USNRC regulations.

'the tweepit, handling, and storage of nuclear materials necessary
for calibration of counting instrunents will be carried out as per

q Illinois Department of Nuclear Safety guidelines.
;

4 Initiall,y, as the sole analyst and employee of Radiation Measurgments,
! Inc., I will conduct all handling of the radionuclides described in
| this application. At that point in time which academically-trained
i perscrinel are employed, they will be trained in radiation safety
. and the safe handling and use of radionuclides. When lab personnel
i are hired TID monitoring will be provided for the employee and

the working envirtranent. Also as sole analyst I will serve as
Radiation Protection Officer. In this capacity I will oversee the
implementation of a radiation safety program and will insure that
prmper recortis of training, personnel monitoring and program
are kept.

|

B. Forwal training was received at Teledyne Isotopes, Midwest Laborstories, |'

in Northbrook, Illinois, in 1981. 'Ihe training prmgram covered i

theory and operation of isotope counting instrunentation and applied*

i radiation safety. Radiation safety instruction included the theory
and application of themoluninexcent dosimetry in
the laboratory envirorseent, safe handling and recorti keeping of radio-

; nuclides in the preparution of calibration standards, and movies /
i discussion sessians on the physical aspects, measurement and terminology,

and the biological effects of radiation.

'
'Ihe supplement ny training in radiation safety I have applied for
plenary membership in the Health Physics Society.

!

| Isotope Counting Instruments:
i An alphascientillation detector consists of a photosarltiplier

i

|

|

,

e . . . - , . , . - ~ , . , . - . . ,,y - ,e,-,wme, , , . . , . , ,p+ 4 ,e wm ~ ,-m v . e.n m , - .ew,.m , pv gy e-ve,v,,,,.,,,w.w,-
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RADIKION MASURDENTS, INC. i

APPLICEION POR BYP!EDUCP MA'IERIAL LICENSE (, INDUSTRIAL)4 -
.

3 SUPPIBENT - PAGE 5 -
.

1

| tube and base in a light-tight cylinder, a high voltage source, and i
'

; a scaler / timer. When a photon hits the photamiltiplier tube a voltage
,

pulse equal.in amplitude to the energy of the photon is pmduced. !

'Ihrough the applied voltage the pulse is amplified by each sucessive.

[ dynode in the photomultiplier tube. If the pulse is above a pmdeten-
! mined threshold set by the user, it is m giste m d as a count by the scaler /
!' -timer. By adjusting the thmshold level and the amplifier gain you .

can set the energy range for the isotope desired. 'Ihe Lucas-type cells !

i used in redon de-emanation am coated with a etne-sulfide phosphor
that emits photons from interactions with alpha particles. 'Ihe Lucas cell
containing the de-emanated redon daughters of Ra-226 is placed in the
light-tight cylinder face-to-face with the P-M tube armi is counted.

i A gas filled proportional counter can count alpha and beta particles
and works in the following way:

:

Particles emitted from the sample planchet enter the methane
.

i filled detector thru an ultra-thin nylar window. 'Ihe particle

; intemets with a gas molecule msulting in ionization of the gas,

i 'Ihe high voltage applied across the detector attracts the resulting
i ions to positive and negative teminals when a voltage pulse is pro-
! duced. '1his pulse is amplified and agistemd as a count by the scaler / ,

i timer. '1he detector is surmunded by lead bricks to reduce backgmund
; radiation and is operated in anti-coincidence with a guard detector ;

f just above it inside the brick shieding. The guant detector is !
l opented in parallel to the main detector and functions to lower i

the backgmund counts by intercepting cosmic rays. If two pulses
| are produced by the detectors within a pre-detemined length of

time they am taken to be from an outside source and an dismgarded,

i by the scaler / timer.

| C. The spontaneous decay of unstable nuclei through the emission of
! charged particles and electamagnectic radiation is andan. But
i even though it is rendan every radioisotope decays at a certain rate. ,

The rate at which one element changes into another is an important |

decay constant'(7L )gt element and it is described in tems of
chameteristic of th

or half-life (T). 'Ihe decay constant ( K ).

describes the decay rate of the specific element and half-life (T),
'

is the length of time requimd for half the element to change to

i its daughter.

5 The basic relationship between the rate of decay and the rumber of
unstable atans is:

f M*

| This exp mssion states that the decay rate in disintegrations
per second at any time equals the decay constant times the rusuber of'

| ~ atoms of the material at that instant. The equation 3y
=KN '

3can be expmssed in more detail to calculate the change ii
* the raaber, of atans present at elapsed time (t):

N I N ' - At0 ,

N = number of ates at time sero jn
'N" = mober of atas at a later time,

; d = decay constant
i t = elapsed time

_

g = base of the natural logaritha!

!, #

_ . _ . _
Also refe||Ted to as specifis activity I
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At time T = 0, N = N , to calculate how long it will be beforeo
one-half on the substance remains:

N
O -AtN'=

'

2 0
-7t |

9 . e ,

N2 = e

j M2= h e ht
0.69 = )L T

'1hus, knowirq!; either the half-life or decay constant permits calculation
of the other. ;

To measure the amount of activity in a radioactive source (the rumber
of disintegrations per second (dps) or nuclear transfbnnations) the
curie is the unit most often used. 'Ihe cuie is that snount of radio-
active material that undergoes the same number dps as one gran of raditan.
if we take the atomic' weight of raditan to be 226 (most stable isotopej3 L

. and frost Avue, uv's Lab that 1 mole of an element nust have 6.02 x 10
atoms then:

j 6.02 x 1023 atans x atoms,

226 grama Ra 1 gram Ra
24x = 2.6 x 10 atoms in 1 gram reditat

i To determine the runber of disintegrations per second solve the equation:
0.69,

T

T = the half-life of radium, i.e. 1590 year, convert 1590 to seconds
101590 x 365 x 24 x 60 x 60 = 5 x 10 seconds

10 *=
0

'

'Since = h N we have all the vstriables needed to determine the
disintegration rate of 1 grinn of raditan.

24 10
N=5x 10 x 2.6 10 3 7 x 104 =

e
10'1hus there am 3.7 x 10 disintegrations per second in one gram of raditan. ;

This raaber of disintegrations per secodn defines a radioactive source of
1 curie. It naast be remebered that the curie does not define the type
of activity only the rauber of transformations per second.

While the curie defines the activity of a radioactive soum e, the unit
rad and reentgen define the effect of the source of any object.

D. Irradiation of an object by I or ganma rays produces ionization of
'

atoms within the object. '1he roentgen is specifically defined as "thali
amount of x or gansna radiation that produces 1 eau of ion pairs in Icm3
of air under standard conditions". 'Ihe drawbacks to the use of the
roentgen as a measurement unit are that the roentgen is defined only for
x and gamma radiation although alpha and beta particles also produce,

ionization and that ionization is only an indirect measurement of the'

quantity of radiation. While the IVentgen is a measure of " exposure

$0KTROLNO. 7 9 0 5 3
'

.___. _ __ _- _ _ ._ _. _ -- _ , _ _ _ _ _ _ _ . _ . _ . - . _ . _ . _
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; dose" the red is a measurement of " absorbed dose". W e rad is defined
! as: the energy absorption of 0.01 joules /kg. We rad is a more practical J

unit than the roentgen in radiation measurunent because it refers to total
energy absorbed in any material whereas the roentgen applies only to the
ionization of air. The rad also refers to any type of radiation; the
roentgen only to x and genna rays. The rem (roentgen equivalent man) is

| a useful unit in that it incorporates the biological effect of radiation
j into the measurement. One rem is defined as that amount of radiation of
i any type that produces the same biological effect as is obtained from

1 rad of 200 kVp x-rays. For personnel monitoring, inspecting and leak
,

i testing, and general contamination surveillance, mrem /hr is the most
common unit of measurgment. h e unique feature of the rem is that itj

. is capable of being used on all types 6f radiation. h e units of
! measurimant described above am quantities only. Most often they
:| an expressed per unit time, mrem /hr, uRad/ day, etc.
i i

In the field of envirunental radiological monitoring the levels
,

of radioactivity encountered are at the natural background level or,

sigihtly above. Aqueous sanples am most often measured in pC1/1 and ,

solids as pC1/gr. cpm, . - cpn
,

g
"

i

j 2.22-x E x D x R x V x B

; cps, = counts per minute sample
eps, = counts per minute background

i 2.22 = conversion factor dpn/pCi
,

E = counter efficiency
" D = decay factor fif applicable)

V = sample voltane or mass-

'
R = chenical yield or self absorption factor (if applicable)
B = branching ratio (ganna only)

'
17 EXPERIDiCE - RESUBE OF GRANT R. WIL'!ON i

!

Education: Bachelor of Science in Water Science (1981) i

Northem Michigan University ),

; Martiustte, Michigan :

i

f Work Exp.: Teledyne Isotopes, Midwest Laboratory (1981-1985)
Northbrook, Illinois

! At Teledyne Isotopes I served in many capacities: radioisotope
counting room manager, chemical analyst, sample collector, and sample
paparator. As counting room manager my job primarily consisted of
scheduling adn analyzing samples for gamma radiation. he Hewlett-
Pacard, Ortec, and Canberra multichannel analyzer system all utilized
Ge(L1)' detectors and their calibration and maintenance were also my
responsibility. Efficiency calibration was done using a mixed gasm
(Eu and Sb isotopes) scurve from the NBS, the mized-ganen standard

~

1 was used for both solids and liquids for various geometrics. Thrice.
weekly performance tests for quality contrml were perfonned on the

3

i above instrtmentation using a Cs-137 and C M 0 solid disk source.
Also in the isotope counting room were three Beckman-Wide beta

| pwiional counters for which I perfanned daily performance tests.

. -. -.- . . - . - - , . - . - .. - . - . - . . . _ . . . _ - - . . - - - - . - -
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% area of responsibility as a chandami analyst was priaarily the
: analysis of solids and aqueous solutions for Sr49 and SW/Y-90.

One of the procedures used for Y-90 detemination utilized SP-85
| as a tracer in the solvent extraction of Y-90 fmn concentrated nitric
'

acid. The activity of the tracer spike was on the order of 100
epa per sample which was counted for gansna radiation to detemine
Sr recovery. In addition to perfoming the Sr analysis I also was,

t mined in the analysis of Ra-226 by the redon de e tion method'

and analysis of Ra-228 by proportional counting of the short lived
'

] actiniumidaughter. I also leamed the procedums for gross alpha
and beta detemination and various sample paparation methods.

Aside front the above mentioned responsibilities, I also conducted
monthly environmental sanpling at the Kewaunee Nuclear Power Plant in'

Kewaunee, Wisconsin. Milk, water, vegetation, soil, and aquatic
; biota, wem collected on a monthly or quarterly basis as per NRS guidelines.
; % responsibility was the collection of an analyzable amount of sanple,
; maintenance of the collection schedule, and collection of split

j samples for the Wisconsin Department of Public Health. Last, but.
' ' not least, I was a troubleshooter for all the instrunents when they

malfunctioned.
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