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FC:M NitC-313 | U.S. NUCLE AM.E"ULATORY COMMIS$10N 1. APPLICATION FOR:
(Check endler ermo%ts et eep'ep!*tti(SCI*

to CFm 3.

APPLICATION FOR BYPRODUCT MATERI AL LICENSE
X e. NEW LICENSE

INDUSTRIAL
b. AMENDMENT TO:See etteched anstructens for deteo4L LicEN5E huMBER

Completed soolocations are toled on delocate woth the Dovos>on of Furt Cyc!r and Materost Safety,
Offoce of Nuclear Maternal Safety, and $efoguerds. U.S. Nuclear Regulatory Commission, c, nE Ngw,L O,,
nkshington, DC 20$$5 or soolocations mov be toled on person or the Commission) offoce or g ,g g u,, n u,,, ,

1717 H Street. NW, Washington, D. C or 7915 Eastern Avenue. Siler Spring. Maryland.

2. APPLIC ANT 1 N AME (Instotutoon, form, person, etc.) 3. NAME OF PERSON TO BE CONTACTED REGARDING THIS
APPLICATION

INTERLAKE, INC. J. ZbOs

TELEPHONE NUMSER: ARE A CODE - NUMBER EXTENSION TELEPHONE NUMSER: ARE A CODE - NUMBE R E NTEN$10N

312 933-5000 312 933-5000 5077
4. APPLIC ANT 1 M AILING ADDR ESS (Incawde lio Cooel S. STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED

finclude Zoo Codel
10730 Burley Avenue 10730 Burley Avenue
Chicago, Illinois 60617 Chicago, Illinois 60617

'

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

($er items 16 and 11 rer reeusred seeining and esperoente of each ondoratualnamed belowl

FULL N AME TITLE
.

e. J. ZbOs Assistant Blast Furnace Superintendent

n.

C.

1. RADIATION PROTECTION OFFICER ' A rtoch a resume et person's sternone and esperoence en authned m trems
16 and 17 and deserobe hos responsbiloroes under item 16.

8. LICENSED MATERIAL

L ELEMENT CHEMICAL NAME OF MANUF ACTURER MAXIMUM NUMSER OF

i AND ANDIOR AND MILLICURIES ANDIOR SE ALED

N MASS NUMBER PHYSIC AL FORM MODEL NUMSER SOURCES AND MAXIMUM ACTI-
Ilf Sesosd Sourcel VITY PER SOURCE WHICH WILL

E SE POSSESSED AT ANYONE TIME

NO. A B C O

lli Cesium - 137 Sealed Source Kay-Ray 7700-G 2 each 1.000 mci
.

12: Americium-241 Sealed Source Kav-Rav 7700-F 2 eaCh 500 mci

13)

sai .

DESCRitt USE OF LICENSEO M ATERIAL
E

ni Heasure Material Density

12: Heasurement Of Moisture in Coke

13)

(4)

7 ORM NRC 313 0 (6 79) ,U
8601210152 851118

~

IL
'

REG 3 LIC30
12-16147-03 PDR

@@RO.L NO. 7 9 2 8' 7
.
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9. STORAGE OF SEALED SOURCES
'

I CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTUIER MODEL NUM!E3

; SOURCE WILL BE STORED OR USED.

no. A. a. C.

"I Sourte Housing Kay-Ray, Inc. 7051

12 Source Housing Kay-Ray, Inc. 7100

(3)

(4)

10. RADIATION DETECTION INSTRUMENTS
TYPE M ANUF ACTURE RS MODEL NUMSER R ADI A TION SENSITIVITY

k OF NAME NUMSER AVAILASLE DETECTED RANGE

N INETRUMENT leiphe. bete, (maioreentrens/haar
I I'**' #'"'#* *# '''*""'8'**""''I

Mo.
A B C D E F

G.M. Tube Alpha, Beta
g,

Survey Victoreen #491 2 Gamma 0 - 100 mr/hr

12)

(31

a

(4)

11. CALICRATION OF INSTRUMENTS LISTED IN ITEM 10

6i!a. CALleRATED BY SERVICE COMPANY 6-month Oh. CAtisRATED sY APPuCANT

N AME, ADDRESS, AND FREQUENdy Interval A fisch a separete sheet descrieint method, frequency and stenoords
***!*'**'*'*t'"*h"''"**"t*-Victor.een, Inc.

10101 Woodland Avenue
cipvoland. Ohin 44104

12. PERSONNEL MONITORING DEVICES
TYPE SUPPLIE R EXCHANCE FREQUENCY(Check and/or comette es appropriate.) (Servoer Comesarl cA e

ersonnel monhodng dedces not
O MONTHLYOlis FILM e AcGE necessary for supporting

ocuentadon. See a nac M
012: THE RMOLUMINESCENCE O QUARTERLY

DOSIMETE R (TLD) response CO Item 15-VI

OI31 OTHER (Specify): O OTHER($pecdyl:

.

13. F ACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and description (s).

O e. LAeORATORY FACILITIES. PLANT FACILITIES, FUME HOODS (tacwe 6ftration,4f earl,ETC.
O b. STOR AGE FACILITIES,CONTAINE RS, SPECI AL SHIE LDING (f#aed and/or tempererri, ETC.
O c. REMOTE HANDLING TOOLS OR EQUIPMENT,ETC. g
O d. RESPIR ATORY PROTECTIVE EOulPMENT,ETC.

14. WASTE DISPOSAL
,

e NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

b. IF COMMERCIAL WASTE DISPOSAL SERVICE 15 NOT EMPLOYED.SUOMIT A DETAILED DESCRIPTION or METHODS WHICH WILL
SE USED FOR DISPOSING OF R ADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED.lF
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER,50 STATE.

Sealed sources and devices will be returned to manufacturer for disposal.

I Pomu hnc.313 Is 791

|
!

L
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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
esperate page and key to the application as follows:

.

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control measures, bionssey procedures (# needsel, day today general safety instruction to be followed,
etc. If the application is for sealed source's also submit leak testing procedures, or if leak testing will be
performed using a leek test kit, specify manufacturer and model number of the leak test kit.

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for endi individual named in
items 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.

'a. Principles and practicos of radiation protection.

b. Radioactivity measurement standardisation and monitoring
techniques and instruments.

c. Mothematics and calculations basic to the use and measurement of
radioactivity,

d. Biologimi effects of radiation.

17. EXPERIENCE. Attach a resw. e for each individual named in items 6 and 7. Describe individual's
work emperience with radiation, including where experience was obtained. Work experience or on-

,

the-job training should be commensurate with the proposed uw. Include list of radioisotopes and
monimum activity of each used.

P

18. CERTIFICATE
Ink hem most be amown by oneheenr1

no aweer and any erroe or e eeurone usar arrarare en sesert er me moseent need an new 2,
sorro& Oer tson apphaetoen es paperee in genrermity wars TotM 90. Code of Federer Recuerrione,
Avr 20. and user en enrermer,en eente nee sere,n. snerud,no ear o.eooments erreesu ne,we, k erw
and eerrett to ne heer of ee9 enewW end heiref,

war =ewo.-te ust sen.n ieet: an et June 2s teas; s2 sue. f ae: nones n e erwnee e+#ene w neae e neum,900 einemen w
em nee.n se any ease,ime,w - esene, es ine ua,ies swei a se en, moeier .nne ne kroen.n.

,

s. LIUEps58 FEE REOulRED

t.CE)Rj|te|FFICIAL (SN|/
FYlf

(See Seeren 110.21. r0 CFM 9109 |
''""*""""'#$110.00 *

F. E. Arimour
ill LICENSE FEE CATEGORY: 3, [, **Ece President - Engrg. & Research

' ' " " * "
(21 LICENSE FEE ENCLOSED. 8 110.00

FonM penC.393114-70)

*
.

.

.*.=mewas e- ee.* - ee . s. - eeemapw - eom e .. . . , . . . . . , ,. , , , , .
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15. This addendum describes the procedures to be followed as part of our
radiation safety program. This addendum is sectioned as follows:

,

I. Source locations.

II. Radiation Survey - source housing maintenance.

III. Control Measures.

IV. Leak Testing.

v. Procedure to be followed if source housing is damaged. '

VI. Worst case personnel radiation exposure calculation.

- VII. Notics to Employees.

15-I the enclosed sketches show the location of the source heads on i

the hoppers as well as the source locations in relation to-
other building areas.

15-II Initial radiation survey, wipe test, installation, servicing,
maintenance, relocation and repair of the source holder will
be performed by Kay-Ray. The initial radiation survey will
be used to confirm the calculations shown in Section 15-viof ,

this item.

15-III If maintenance is required within the hopper vessel a lock-
out procedure will be employed to assure that the source
head controls have been locked in the store position before

'

employee hopper. entry. The radiation protection officer *

will hold the gauge lockout keys. A chain barrier will
be erected at all hopper entrances and will not be removed
until the gauge source heads have been locked in the store
position. All hopper entrance will be posted with a sign
bearing the following words: " Positively no entrance to

hopper until Kay-Ray gauge heads are locked out by radiation
protection officer".

15-IV Kay-Ray will perform the leak testing on the source holder.
The leak test kit used by Kay-Ray is either the General
Radioisotope products WT-4 kit, or Kay-Ray, Inc. Model A'
kit, which have been approved by the NRC for use in the-
source wiping of Kay-Ray source holders. We wish to have
our license worded to allow a 3 year source wipe interval,

on the device listed. An extension has,been granted to
,

Kay-Ray allowing a three-year interval for source wipingi ,
and we wish to have our license reflect this extended test'

;
period.

-1-

(FgRQLNO. 7 92 8 7-
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15-V The following procedure will be implemented in the event of
damage to the source housing: ;

1)' Immediately evacuate the room containing the gauges.

2) Inform the Radiation Protection Officer (Ext. 2715).
i

3) Notify Kay-Ray (312-259-5600) .

4) Inform by phone or telegram the regional NRC office
of the accident.

.

5) Limit access to stock house until a radiation survey

and source wipe can be performed by qualified personnel
or a representative of Kay-Ray.

15-VI The attached calculation indicates a worst case operator-

exposure of 3.0 millirema per year per cesium source.
This exposure is based on the nearest operator location
to the source housing and is less than 500 rillirens
per year which is well below the limits set in 10 CFR 20
for personal aw .'toring equipment. The calculated radition
exposure rate one 'll receive at the detector is approxi-

mately 0.5 millirems 'er hour or less. These low levels
drop off according to de inverse square law and result
in negligible operator exposure a few feet from the detector.
These radiation exposures will be varified at.the time of
start-up. This will include the effects of radiation
scattering if applicable. These provisions will be taken
to verify that no one will receive a worst case exposure
of-500 millirens per year at the detector side. The
procedure for performing the above calculations, as supplied

~

by Kay-Ray, Inc. has been included for reference.
.

D (minimum distance from gauge) - 10 feet

T (maximum time at minimum distance) = 4 hours

.

K (MR/HR at 10 feet) = .003

S (millicuries) = 1000

X = worst case exposure MR/YR

X = (K) (S) (T) (.25) = 3.0 millirems / year,

'

t ,

.

1

-2-

r

.

\_ 2



f
. . U v.

.

.

15-VII Employees authorised to perform maintenance work within the
hopper will be instructed in'the following:

1) The location of the source heads.

| 2) The gauge source head lockouti procedure.

3) The emergency procedure in the event of source
head damage.

.

4) Not to perform work on or damage the source heads.

,

J

t

4

O
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16-I The individual named in item #6 has 5 years experience in
the operation and safety procedures of the Kay-Ray moisture
gauging system previously installed at the Interlake stock-
house. At the time of reinstallation of the Kay-Ray coke
moisture gauging system a review of the specific training
necessary for the safe operation of the system will be
implemented.

16-II The individual named in item #7 has had the following formal
training in the use or radioactive materials:

1. Indiana University
,

B.A. Physics - 1971
Purdue University - 1978
Nuclear Reactor Engineering
Total of 10 credit hours

Course training in ionizing radiation and radioactivity
control including:

A. Radioactive decay

B. Attenuation of particle and photon radiation

C. Methods of detection of Alpha, Beta and Ganana
radiation (including energy dependence)

D. Mathematics and calculations basic to use and
measurement of radioactivity.

2. American Iron and Steel Institute Basic Eadiation
Safety in the Steel Industry.
Pittsburgh, Pennsylvania - 1978-

20 Classroom hours

Course training including:

A. Physics of Radiation

B. Shielding Methods

C. Attenuation of Radiation

D. Radiation Detection Devices and Methods
(including energy dependence)

.

E. Leak Test Methods

F. Radiation Survey Techniques*

,

G. Mathematics and Calculations Basic to Use and
Measurement of Radioactivity

H. Biological Effect of Ionising Radiation

i
,

| -4-
@0LNO. 7 9 2 8 7
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17-I The individual named in item 6 has had 5 years experience in
the operation and safety procedures of the Kay-Ray coke moisture
gauging system previously installed at the Interlake stock house.

17-II The individual named in item 7 has been responsible for the
radiation protection program at Interlake,-Inc. since June of
1976. He has been responsible for radiation safety in the
use of sealed source thickness gauges containing the following
by-product material.

1. Cesium - 137*

.

2. Americium -241

3. Strontium - 90
As well as X-Ray thickness gauges

.

O

e

a

f

-5-
|
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. PROCEDURE FOR CALCULATION OF WORST CASE
E RADIATION EXPOSURE TO OPERATING PERSONNEL

Step 1. From the sketch drawn tot item 15-I showing relation-
ship of gauge to the operating area, note the minimum
distance and maximum time that any single person will
be in the vicinity of the gauge. Define this distance
as D in feet and T in hours per day. If D is greater
than 20 feet, use the 20 f t. value in the table.

Step 2. From the attached find the table corresponding to the
model number of the measurement head that is to be used
in your application.-

Step 3. Round down to the next lower value of D found in Step 1
and note the normalized value of K.;

Step'4. Use the formula below to calculate X - the worst case
,

! operator exposure per year.

X = K x S x T x .25j

'

Where X = worst case exposure in mR/ year

! K = figure from Table 1
1

''
S = Source size in millicuries that is used in

the source head in your application. Thisi

J factor corrects X for the activity in mc
supplied with the respective source head.

T = Hours / day,

!

! .25 = Normalizing factor which converts the mR/hr
! figure to a yearly figure. This factor assumes
| a 40 hour week, 50 weeks per year, and 1000 m:

-

source in each respective source head.

The Kay-Ray equipment supplied in your application has been
specified to provide less than 500 mR/ year exposure to any
operating personnel. If this number is exceeded in youri

! calculations, notify Kay-Ray where a review of your calcula-
| tions will be made.

,

Example Calculation

$uppose your application required a 7062 source housing with
a 100 mc source. An operator stands within 5.75 feet of the
gauge for a worse case average of 7 hours per day.

.

Following the step by step procedure above, the worst case
'

exposure for this operator in mR/ year is

Step 1. D = 5.75
T=7

Step 2. Choose table corresponding to 7062 source head.
_ _ _ _ . _ ._ _ _ _ _ _ _ - _ _ _ _ - _ _ . _ _ . . _ _ _ _ _ _ . _ _ _ _
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'?!!.$. Worst Case Raulation Procedure'(continued) . ,,
..

. . ,

s

Step 3. Round down to next lower value of D or 5 feet.
The corresponding value of K from the table is,

*

.59 - ;

Therefore: D=5'

K = .59
' '

Step 4. The value of S is 100 me in this example.
,

Therefore: X = K x S x T x .25 =,.59 x 100 x 7 x .25

I' X = 103.25 mR/ year
:

Place this value of'X in the space provided in item

! 15-VI. Supply a copy of these calculations including
the table supplied by Kay-Ray.

,
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- '. VALU ,OF D AND E FOP. KAY-RAY IRCE HOI. DER
-

.. q
-

,

\ ' '. GAMMA SOURCE IIEADS
KR Hodel No. 7056 7050a 7051B 7062

7057 7060D 7061D 7062P 7063 7063P_ . . ,

li.f' f t . ) K (mr/hr) K (mr/hr) K (mr/hr) K (mr/Iir) K (mr/hr) K (mr/hr)

0 0.63 12.5 3.0 500 50 15.0-

1 0.05 'O.59 0.17 11 22 2.3 0.82
2 0.02 0.18. 0.06 3.31 0.74 0.26.

3- 0.009 0.09 0.03 1.56 0.34 0.12
4 0.006 0.05 0.02 0.90 - 0.20 . 0.07-

.

5 0.004 0.03 0.01 0.59 0.14 O.05'

6 0.003 0.02 0.008 0.41 0.09 0.03
7 0.002 0.02 0.006 0.31' 0.08 0.03

~

.

8 0.002 0.01 0.005 0.24 0.06 0.02-

9 0.001 0.01 0.004 0.19 0.06 0.02 -

10 0.001 0.009 0.003 0.15 0.03 0.01-

11 0'.0008 0.008 0.002 0.13.
~

0.02 0.009 -

0.03 0.016

12 0.0007 0.006 0.002 'O.11
13 0.0006 0.005 0.002 0.09 0.02 0.008,

14 0.0005 0.005 0.'002 0.08 0.02- -

0.007-

15 0.0005 0.004 0.001 0.07 0.01 0.006
16 0.0004 0.004 0.001, 0.06
17 0 0004 0.003 0.001 0.05.

, .0.01 0.005
0.01 0.004.

18 0.0003 0.003 0.001 0.05 0.01 0.004 -
'

19 O.0003 0.003 0.0009 0.04 'O.01 'O.004-

20 0.0003 0.002 0.0008 0.04- 0.008 0.003 ,

--=========__======================_====================f==
- ,======== -

u -
'

KR U: del No. 7067 7068 *
-

.

706+ 7064P 7065 7067P 7069
':

D (ft.) K (ter/hr) K (nr/hr) K (nr/hr) K (mr/hr) X (mr/hr)
-

.

0 15 3.25 120 5 7.5
1 1.02 0.22 5.62 0.48 0.38~

' '2 0.36 0.03 1.77 'O.17 0'.12
3 0.18 0.04 0.85 0.08 0.06
4 0.12 0.03 0.50 0.05 O.03

'

5 0.06 0.01 0.33 0.03 0.02.

6 0.05 0.01 0.23 0.02 - 0.01 .

7 0.04 0.007 0.17 0.02 0.01
*

.

8 0.03 0.006 0.13 0.01 0.009
9 0.02 0.005 0.11 0.01 0.007

'

.

10 0.02 0.004 0.09 0.009 0.006
11 0.01 0.003 0.07 0.007 0.005
12 0.01 0.003 0.06 0.006 0.004

* *

13 0.01 0.003 0.05 0.006' O.003 '

14 0.01 0.002 0.04 0.005 0.003
15 0.006 0.002 0.04 0.004 0.003
16 0.006 0.002 0.03 0.004 0.002.

17 0.006 0.001 0.03 0.003 0.002
la 0.006 0.001 0.03 0.003 0.002 '

6.~ ) 9 0.005 0.001 0.02 0.002 0.002.

"'2 0 0.005 0.001 0.02 0.002 0.001
*

.
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