GENERALED ELECTRIC | = oo o
: . " $PACE SYSTEMS DJVISION
GENERAL ELECTRIC COMPANY « 4. o' o« o o+ o - VALLEY FORGE BPACE CENTER .| .. . . .- ... -
(MAIL: P. O. BOX 8555, PHILADELPHIA, PENNSYLVANIA 19101), Phone (218) 982-2000 | ! ‘ ST '
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~ Region I
- Nuclear Material Section B.
631 Park Avenue
King of Prueeia, PA 19406

[

Dear Sirs: ‘ e '

e attached is an application for renewel of byproduct meteriel 11cenee AR
no. 037-02006-05, ST
Also, by means of this attached application, it 18 deeired to terminate . ':t'u“
byproduct material license no. 037-02006-06 and to transfer NRC licensee .. '
accountability for material, equipment, and facilities covered by license . ' .°

no. 037-02006-06 to license no. 037-02006-05 (certificates of diepoettion '
of materials for license no. 037-02006-06 ie ettached). ,, _ o

Below are the licenee nos., docket noe., and liceneee namea for tbe preaent

licenaen..
License No, Docket No.‘ " Licensee Name fic:fi'fi-ﬁff,:_;d B },U“J
037-02006-05  030-06046 . General Electric Company . ~ ' =~ "= :
(expiration ) . Space Systems Division ';*muu?\\\ ; e
date; 2/28/84) - . ° ° Valley Forge Spece Cente_ f’es}ﬁhqff?-ﬂ‘-{--
Rig7e7asge macso: B ¥t Y T R, R e v e
-, . T aﬂaooaqocee
7—0'3006—05 PDR . Phila 4 PA T : RaﬁalVCd Hy s roes .? o "o Q‘ ooy
037-02006-06 030-06047 General Electric Compan "?""*T- X
(expiration - - Re-Entry Systems Division . .

dete: 2/29/84) i 3198 Chestnut Street

- The reason for the tetnination and tranafer of accountability for license J'Vlw__ﬂ;}
no. 037-02006-06 is that Re-Entry Systems is no longer & separate and equal *= "' ': -..

_organizational entity from Space Systems but is now a euhordinete operation :?

* under and within Space Syst.us Divieion. S T SR

.)..

In addition, it is requested that. the renewed license continne to contain .
the condition detailin reduced periodic leak teeti required for otored
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GENERAL @ mcmn ,"’-.'; o

- “The following is an index (using pege numbera in the upper risht hand
corner) for the material eupplementing the three-pege epplacation form:

Page Nos.
1

57
8-9
10
1-21

22-23 -
2431
32-37

38-50

©. 51-55
 56-63
| 64-65

66-67

Also attached is a check

-application fee.

If there are eny.queetione,'plceee_cell.the undereigned;;“

Attachment _ .
Nos. Content
5 Street addresses where licensed meteriel
will be used :
6 Individuals who will usge or directly
euperviee the use of licensed material
8A;8B;8C;& . Licensed materiel: element end mase no.;‘et e
& chenical &/or physical formjmanufacturer o
~" and model no. (sealed eourcee);end meximmm e E
_.eccivity psr source end totel v A AR
8B ' Use of liceneed meceriel .
10 Redietion detection 1netrumeute .“
i1 . Calibretion of inetrumente '
13 ?ecilitiee and equipmen: ?g:ﬂ
14 Waste diepoeal . ;
15 Radiation protection ptogrem
-16 & 17 " Pormsal training and experience in redierion
] eafety . SO —
- - - GB/SSD Mandatory Procedure, H-G, from _—
' Division Safety Hanuel - “Ionizins Redietion PR

' Control" L o L ..-n, :
“ o . GE/SSD letter to NG de:ed September 12. 1978 -
- - - i GB/SSD letter to NRc deted Harch 27, 1980 fffguff;f
- - = " GE/SSD letter to NRC deted June 5, 1980 o '
- - - -'. GB/SSD letter to NRC deted November 5, 1980;?

in the amount of $150.00 co cover the renewel '3'f5

smcerely» i
4

J. Mc?adden, Heelth Phyaiciet -
Safety 0ffice,}215/823y3745 o




;gs;f’lﬂ 34 . s S.NUCLEAR REGULATORY COMMISSION APPROVED BY OMS

. 3130-0028
S3 CFR 30.34(N) e T EXPIRES 5/31/82
CERTIFICATE OF DISPOSITION OF MATERIALS
) {All Blocks MUST BE Comziemd)
LICENSEE NAME AND ADDRESS ) LICENSE NUMBER
General Electric Company 037-02006-06
Re-Entry Systems Division
3198 Chestnut Street LICENSE EXPIRATION DATE
Phila., PA 19101 ) . 2-29-84

T 0e liansee or any individual axscuting this certificate on behalf. of the licanses cartify that: [Check and/or complete lppfo;n':w iem(s) delow)
D 1. Nomsamrials have teen procured by liansa, - .

2. All ratarials procured and/or poisassad by licansae under licanm number shown above, have basn translerred to:
General Electric Co., Space Systems Division, Valley Forge Space Center,

P.0. Box 8555, Phila., PA 19101
which has NRC nam- numbsr: 037-02006-05

L' 3. All materisis procured and/or poaswessed by liamn uncer licznm number shown above have dien transferred to:

which hag licanse number: issued by

an Agresmaent State pursuant 1o Section 274 of the Atomic Energy Ac: of 1954, as amenced, and the Energy Reorganination Act of
1974, '

D &, Mateniais have been disposed of in the !oucmng menrar. (Describe spacilic Citoosal procaduses — if additional pace unndcd
um revers side.)

8409270587 840801

LIC30 R
NS 5g06-05  FD _
. _g CERTIFYING OFFICIAL
PLEASE AETURN TO:
. Director, Division of Fuel Cycls and Materisl Safery sna*u‘mnz /e /2 / Doniie

Otfice of Nuclear Materisl Satery snd Safeguards . .

U.S. Nucleer Reguistory Commimien John R. McFadden, Health P Sl S 1
Wahingron, D.C. 20853 3

. » CATE /- /é“‘f%

NRC FORM 314 (12-83) SUPERSEDES PREVIOUS EDITIONS WHICH ARE OBSOLETE.




NRC Form 313 1 U.S. NUCLEAR REGULATORY COMMISSION 1. APPLICATION FOR:

(12-81) {Check and/or complete as appropriate)
10 CFR 30
APPLICATION FOR BYPRODUCT MATERIAL LICENSE
INDUSTRIAL a. NEW LICENSE
See attached instructions for details. b. AMENDMENT TO:
i UMB
Completed applications are filed in duplicate with the Division of Fuel Cycle and Material Safety,
Office of Nuclear Material Safety, and Safeguards, U.S. Nuclear Regulatory Commission, e RENEWAL OF:
Washington, DC 20555 or applications may be filed in person at the Commission’s office at / —T TN o
1717 H Street, NW, Washington, D. C. or 7915 Eastern Avenue, Silver Spring, Maryland.,
037-02006-05

3. NAME AND TITLE OF PERM

REGARDING THIS APPLICATION
John R. McFadden-Health Physicist

2. APPLICANT'S NAME (/nstitution, firm, person, etc.)
General Electric Company
Space Systems Division

TELEPHONE NUMBER: AREA CODE — NUMBER EXTENSION

(215) 962-2000 (215) 962-4570 or 823-3745

TELEPHONE NUMBER: AREA CODE — NUMBER EXTENSION

4, APPLICANT'S MAILING ADDRESS (/nclude Zip Code)
{Address to which NRC correspondence, notices, bulletins, etc.,

should be sent.) oE 1SSD,Valley Forge Space
Center,Safety Office-Rm.L9506,POB 8555,
Phila., PA 19101

{Include Zip Code)

See ATTACHMENT 5.

E. STREET ADDRESS WHERE LICENSED MATERIAL VILL 3SE USED

{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

(See Items 16 and 17 for required training and experience of esch individual named below)

FULL NAME

TITLE

See ATTACHMENT 6.

B

RADIATION PROTECTION OFFICER

N

See ATTACHMENT 6.

Attach a resume of person’s training and experience as outlined in Items
16 and 17 and describe his responsibilities under {tem 15,

| See ATTACHMENTS 15,16, & 17,

8. LICENSED MATERIAL

MAXIMUM NUMBER OF

L ELEMENT CHEMICAL NAME OF MANUFACTURER
[} AND . AND/OR AND MILLICURIES AND/OR SEALED
N MASS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI-
E (11 Sealed Source) VITY PER SOURCE WHICH WiLL
BE POSSESSED AT ANY ONE TIME
NO. A ;] Cc D

(1 | See ATTACHMENTS 8A, 8B, 8C, & 8D.

2)
{3)
(4)
DESCRIBE USE OF LICENSED MATERIAL
E
(1) | See ATTACHMENT 8E. Rl la YAl
(2)
(3) 8409270592 840801 AR
NMS LI
@ 37—02006-05 PDR 1o

NRC FORM 313 1(12-81)




iTORAGE OF SEALED SOURCES

L | CONTAINER AND/OR DEVICE {N WHICH EACH SEALED " NAME OF MANUFACTURER MODEL NUMBER
N | SOURCE WILL BE STORED OR USED.
NO. A. B. c.

|  See ATTACHMENT 8E.

(2)

3

{4)

10. RADIATION DETECTION INSTRUMENTS
TYPE MANUFACTURER'S MODEL NUMBER RADIATION SENSITIVITY

',‘ OF NAME NUMBER . AVAILABLE DETECTED RANGE

N INSTRUMENT {aipha, beta, {milliroentgens/hour
Ne gamma, neutron) or counts/minute)

' A B c D E F

M| See ATTACHMENT 10.

(2}

(3)

(4)

11, CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10

Oas. CALIBRATED BY SERVICE COMPANY lb. CALIBRATED BY APPLICANT

NAME, ADDRESS, AND FREQUENCY Attach 8 separate sheet describing method, frequency and standards
used for calibrating instruments.

See ATTACHMENT 11.
12. PERSONNEL MONITORING DEVICES

TYPE SUPPLIER
{Check and/or com:/ere as appropriate.) {Service Company) EXCHANG‘E: FREQUENCY
B
O(1) FILM BADGE . O MONTHLY
§ (2) THERMOLUMINESCENCE Teled oto Co. QUARTERLY
DOSIMETER (7LD eledyne Isotopes Co., 50 Van Buren |&
- | Ave., Westwood, NJ 07675.
"1(3) OTHER (Specify): . ] OTHER (Specity):
: See ATTACHMENTS 10 & 1l.

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch{es) and description(s).
O ». LABORATORY FACILITIES, PLANT FACILITIES, FUME HOODS (Include filtration, if any), ETC.
O b. STORAGE FACILITIES, CONTAINERS, SPECIAL SHIELDING (fixed and/or vemporary), ETC.
O c. REMOTE HANDLING TOOLS OR EQUIPMENT, ETC.
O d. RESPIRATORY PROTECTIVE EQUIPMENT, ETC. See ATTACHMENT 13.

14. WASTE DISPOSAL

a. NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED
See ATTACHMENT 1l4.

b. IF COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICl-.Fv-wLL
BE USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. IF
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER, SO STATE.

See ATTACHMENT 14.

NRC FORM 313 11(1281)




INFORMATION REQUIRED FOR ITEMS 15, 16 AND 17

15.

17

16.

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:

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, bicassay procedures (if needed), day-to-day 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 leak test kit, specify manufacturer and mode! number of the leak test kit.

See ATTACHMENT 15.
FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
Items 6 and 7. Describe individusl’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 practices of radiation protection, - See ATTACHMENT 16.

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

c. Mathematics and calculations basic to the use and measurement of
radioactivity.

d. Biological effects of radiation.

EXPERIENCE. Attach a resume for each individual nameg in ltems 6 and 7. Describe individual's
work experience with radiation, including where experience was obtained. Work experience or on-
the-job training should be commensurate with the proposed use. Include list of radioisotopes and
maximum activity of each used.

See ATTACHMENT 17.

18. CERTIFICATE

(This item must be completed by applicant)

The applicant and any officisl executing this certificste on behslf of the applicant named in Item 2,
certify that this application is prepsred in conformity with Title 10, Code of Feders! Regulations,
Part 30, and that all information contained herein, including any supplements sttached hereto, is true
and correct to the best of our knowiedge and belief, :

WAHNING.~18 US.C., Saction 1001; Act of June 25, 1848; 62 Stat, 748; makes it & criminal offenss 1o make s willfully faise statement or
representation to any depertment or agency of the United States as to any matter within its jurisdiction,

2. LICENSE FEE REQUIRED b. CERTIFYING OFFICIAL (Signature)
{See Section 170.31, 10 CFR 170) L 2 e é 2 2
. 3
c. NAME !Typ(faf print) :
$ 150.00 John R. McFadden
(1) LICENSE FEE CATEGORY: 3 K d. TITLE Health Physicist
{2) LICENSE FEE ENCLOSED: § $ 150.00 ¢ DATE
' . : [—1e—& ¢

NRC FORM 3131(12-81) GPO 888420




General Elec ic Co. - 8SD
Renewal Application-037-02006-05

Termination/Transfer Application-
037-02006-06

January 1984

ATTACHMENT

5. Street addresses where licensed material will be used.

Valley Forge Space Center, 260 Goddard Blvd., King of Prussia,

PA 19406, and ancillary facilities in King of Prussia on Third,
Fifth, and Vandenburg Avenues and on Allendale Road; the ancillary
facilities include, but are not limited to, the following:

i.
ii.
iii.
iv.

CC&F Bldg. 8, 780 Third Avenue
Antenna Lab, CC&F Bldg. 1, Allendale Road
CC&F Bldg. 9, 751 Fifth Avenue
Bldg. A, 751 Vandenburg Avenue

3198 Chestnut St., Phila., PA 19101

D & Luzerne Sts., Phila., PA 19140

401 E. Hunting Park Ave., Phila., PA 19140

Skeats Hi Power Lab, Test Cell No. 6 and Lab Bldg. 20, 7500
Lindbergh Blvd., Phila., PA 19142

Temporary job sites including, but not limited to, the following:

i.

iis
iii.

Satellite Assembly Bldg., Cape Canaveral Air Force Station,
Cape Canaveral, Florida
Vandenburg Air Force Base, CA 93437

‘600 Main St., Johnson City, NY 13902



General E. tric Co. - SSD
Renewal Ap,.ication-037-02006-05
Termination/Transfer Application-

037-02006-06
January 1984

ATTACHMENT

6. Individuals who will use or directly supervise the use of licensed material.

Prior to the start of any work with radiocactive materials, all operations
involving radioactive materials must be approved by the Ionizing Radiation
Advisory Group (IRAG) according to mandatory safety procedure M-6.

A copy of M-6 is enclosed. This document includes: policy statement and
responsibilities and procedures (for all personnel working with ionizing
radiation, for their supervisors, for their managers, for the IRAG, and for
each member of the IRAG). Also included in M-6 are the reesponsibilities and
procedures for procuring, receiving, using, transporting, and disposing
radioactive materials.

Current members of the IRAG are as follows (resumes enclosed):

Chairman: T.P. Handley ' - Mgr. of Industrial Security, Safety,
and Administrative Services

Member: _ C.B. Chilton - Mgr. of Industrial Safety and Hygiene

Member: S.J. Mucha, M.D. = Medical Director

Secretary: J.R. McFadden « Health Physicist

Secretary: A.W. Kobylinski ~ Industrial Hygienist (Alternate

(Alternate) Health Physicist)



ATTACHMENT

8. Licensed Material

Lin: Element and

Chemical &/or Manufacturer & Maximum Activity per
No. Mass No.

Physical Form Model No. (Sealed Source) Source and Total

A

B Cc D
Any byproduct material Sealed See attachment 10 Curies maximum per
with Atomic Nos. 3 thru 8. E. (1) source and 75 Curies
83 inclusive, except total
Strontium-90
Any byproduct material Any See attachment 20 Curies maximum total
with Atomic Nos. 3 thru 8. E. (2) except for: .
giy:;:z}:géve, except Iodine-129 - 100 millicuries:
TIodine-131 - 330 millicuries
Todine-125 - 800 millicuries
Phosphorus-32 - 1500 milli-
curies
Strontium-90 - 2500 milli-
curies
Any byproduct ‘'material Neutron- Not Applicable 2 Curies total LW WO
with Atomic Nos. 3 thru irradiated B &55%
83 inclusive electronic 5 E.'g’ o
: components 4 aa%
: " '3-_; v
Hydrogen-3 Any See attachment 100 Curies total 2 8345
8. E. (4) ? 5pe
. HoH
BRo
Krypton-85 Any See attachment 45 Curies total @ =
8. E. (5) Eé} 3
o, O
Strontium-90 Sealed See attachment 10 Curies total L",% 9!
8. E. (6) ' ST oh
DN
o0 o
Polonium-210 Any See attachment 0.6 Curies total SEK
8. E. (7) 50 &
m:'J W



ATTACHMENT

8. lLicensed Material

Line Element and Chemical &/or Manufacturer & Maximum Activity per

No. Mass No. Physical Form Model No. (Sealed Source) Source and Total
A B C D
8 Uranium-235 Sealed See attachment 4.7 grams total
80 E. (8) :
9 Plutonium-238 Sealed See attachment 5 sources,
8. E. (9) 6 milligrams total-
10 Plutonium-239 Sealed See attachment 3 sources,
8. E. (10) 1 milligram total
11 Americium-241 Sealed See attachment 4 Curies total

8. E. (11)

4861 Lienuep

31y [PIIUIY

ddy z938uell/UOTIVUTIIIL
-1 £0-uoT3ed31ddy Tumduly

ass = °°0 %

90020-L€0
§0-90020

90~
-UOTIVITL



General Elec..:c Co. - SSD
Renewal Application-037-02006-05

Termination/Transfer Application-
037-02006-06
January 1984

ATTACHMENT

8.E. Use of Licensed Material

The by-product material, cited in 8.A, will be used for research and development
as defined in section 30.4(q) of 10 CFR 30. The material, cited in 8.A.(1),
will also be specifically used for instrument calibration, for density measure-
ments, and for electron capture detection in gas chromatographs; the material,
cited in 8.A.(2), will also be specifically used for instrument calibration;

the material, cited in 8.A.(4), will also be specifically used for instrument
calibration and as foils for gas chromatographs; the material, cited in 8.A.(5),
will also be specifically used for leak detection and for density meéasurements;
the material, cited in 8.A.(6), will also be specifically used for density
measurements and for instrument calibration; the material, cited in 8.A.(7),
‘will also be specifically used for control of electrostatic electricity; the
material, cited in 8.A.(11), will also be specifically used for instrument
calibration.

The by-product material, cited in 8.A., will be stored in their original
shipping containers og in lead brick caves.

8.E.(1) Frequently, it is necessary to possess a large fraction of this total
. possession limit in one or two specific radionuclides; in the past,
this has been the case for selenium-75 (New England Nuclear Model No.
NER-8110, 5 sources, 5 Curies each).

Several times each year, sealed sources with activities of several
Curies each are installed in re-entry vehicles so that measurement
of ablation during flight can be made. Pre-installation calibration
procedures using the sources are performed at Tocations 5.a. and 5.b.
Final installation is performed usually at location 5.b, In some
cases, installation is performed at a launch facility of the U.S.
government.

An experimental density gauge at location 5.a. is used to test carbon
billets and formed carbon specimens. The source used is a 100 miili-
curie cobalt-60 source (3M Co., model 4F3B, 1 source).

Instrument calibration and instrument testing using a wide variety of
sealed sources in the microcurie and Tow millicurie range are performed
at all locations listed in attachment 5.

Nickel-63 will be used as foils in electron capture detectors for gas
chromatographs. Three detectors with foils will be used in location

5.a. Two of the detectors are made by Varian, and their kit numbers are:
02-000965-000 and 02-001972-000. The third detector is made by Tracor
for- their Model MT-150 gas chromatograph. These detectors contain 8, 8,
and 135 millicuries of nickel-63, respectively. They will be used in

gas chromatographs with a 400-degrees-centigrade upper temperature limit.

§a-133 sources, with 30 microcuries per source activities, are used as
instrument calibration sources at locations 5.a. and 5.f.1.




8.E.(2)

8.E.(3)

8.E.(4)

General Elr *ric Co. - SSD
Renewal Apy :-ation-037-02006-05
Termination/Transfer Application-
. 037-02006-06
January 1984
ATTACHMENT
Frequently, it is necessary to possess a large fraction of this total
possession 1imit in one or two specific radionuclides; in the past, this
has been the case for tantalum-182 (8 sources, 0.3 Curies each).

Large unsealed sources are installed in re-entry vehicles for measure-
ment of ablation during flight. This type of operation is performed
several times each year. The physical form of these sources is always
that of a solid, as a wire, ribbon, etc. The chemical form varies

but is usually elemental or a carbide. The types and locations of
work activities are identical to those enumerated above for sealed
sources for the same application.

Various large specimens of structural and electronic gear, exposed at

the U.S. Government underground testing site in Nevada or at a reactor
facility, are given post-test examinations at locations 5.a. and 5.b.

These specimens undergo mostly nondestructive testing and examination.
When infrequent destructive testing or examination is required, it is

performed at location 5.a. in a facility designed for control of air-

borne radioactivity.

There are numerous solid, macro-sized, unsealed sources used for
instrument calibration and instrument testing at locations 5.a. and
5.b. These sources are in the microcurie and low millicurie range.

Also, there are numerous solid, macro-sized, unsealed sources used for
beta thickness gauges at location 5.b.

At present, there are no liquid, gasedus, or powdered sources in
use under this category. There are some liquid sources of calcium-45,
sulfur-35, and phosphorus-32 in storage.

The by-product material will be used for evaluating radiation effects.
A1l of the induced activity is firmly fixed in the structure of the
electronic components and the boards to which they are attached. Most
of the operations performed with these items are nondestructive and
are performed at locations 5.a., 5.b., and 5.f. When an infrequent
destructive test is required, it is performed at location 5.a. in a
facility designed for control of airborne radiocactivity.

In the past, tritium (as a gas and as calcium tritide) was employed in
experiments involving the measurement of water vapor.and calibration of
instruments. None of the sources for this application are in use, and
they are currently in storage.

Presently, one tritium foil in an electron capture detector for a gas
chromatograph is being used in location 5.a. This is an Electron
Canture Inc. unit (Model No. 2-2837) containing 200 millicuries.
Several tritium electron capture detector units are in storage.
Detector cells containing tritium shall only be used in conjunction
with a properly operating temperature control mechanism which prevents
foil temperature from exceeding 225 degrees centigrade.

LS



8.E.(5)

8.E.(6)

General Elec  : Co. - SSD
Renewal Application-037-02006-05
Termination/Transfer Application-
037-02006-06
January 1984
ATTACHMENT
The following sealed sources are presently in storage: five 1 millicurie
Kr-85 sources (4/68) (I. Lite Co., Self Luminous Light Source Set,
Mode1 ?L867 SN31) and one 100 mCi Kr-85 source (9/68) (3M, Model 4E4L,
SN3047

Kr-85 gas is used to determine the hermeticity of electronic com-
ponents using a Trio-Tech International Model 40010-1A Half Gallon
Tracer-Flow Kr-85 leak detector system. This use was more fully
described on page 3, "Item 8," of a GE/SSD letter to the NRC which
letter was dated September 12, 1978 (copy of this letter is attached).

Krypton-85 gas is also used for leak testing of spacecraft as described
in GE's letter of March 27, 1980, to the U.S.N.R.C. A copy of this
letter is attached. Also, another GE/SSD letter (attached) to the NRC,
dated September 12, 1978, and ciated previously, contains information
concerning this particular use on page 5 under the heading "Other Items."

An experimental density gauge at location 5.a. is used to test carbon
billets and formed carbon specimens. The source used is a 100 milli-
curie strontium-90 source (3M Co., Model 5F1B, 1 source).

Instrument calibration and instrument testing using a wide variety of
sealed sources in the microcurie and low millicurie range are performed
at all locations listed in 5.

A 10 Curie (4/66) Strontium-90 source (3M, Model SrY-90 Beta Irradiator)
is in storage at location 5.a.

Usage of P-210 is presently limited to calibration sources and 3M Brand
Nuclear Static Eliminators.

The uses of these materials were fully described in the following pre-
vious correspondence to the NRC (attached):

a. GE/SSD letter dated June 5, 1980
b. GE/SSD letter dated November 5, 1980.

The by-product material, cited in 8.A.(11), will be used for instrument
testing and instrument calibration. Two sealed sources (Radiation
Materials Corporation, Model No. LE.2, 10 millicuries and Radiation
Materials Corporation, Model No. AR.5, 0.11 microcuries) will be used
at location 5.a.

One sealed source (6.1 microcuries, New England Nuclear, Model No. NES-
128S) will be used at location 5.b.

One sealed source (2 Curies (1/71), Amersham,aearle, Type X- 93),
is stored at location 5.a. .



B N L

10.

Radiation Detection Instruments.

RADIATION DETECTION
BQUIPMERT

Victoraen Model 440
Alr fonigation
Survey Heter

Victoreen Model A70A
Alr lonization
Survey Meter ’,

Eberline Model
B-120 GM Survey

Sbharline Hodel
E-5008B GM Survey
Mater

W.B, JOM & Aseoc,
Model GSM-3 Survey
Meter with Model
GCP~-200 GM probe

Woclear Measurements
Corp. Model PC-& -
Proportional Counting

- System

[

ATTACHMENT
RADIATION
DETECTED RANGES
alpha, bata, 0-3, 10,
guma, X-ray 30, 100,
300 t/he
alpha, beta, 0-3, 10,
gema, X-ray 30, 100,
300, 1000
sR/hr and
R/t
Dats, gaEea, 0-0.5. sl
X-rey 50 sit/hr
. (0—700. 7‘.
70X cpm)
htl, g==a, 0-0.2. 2.
X-rsy 20, 200,

_ 2000 w& /by
beats, gamme, 0-0.2, 2,
X-tay 20 wit/te

(0-500, 5K,

50X cpm)
alpha, beta, 0-3500K épst
gasms, X-ray
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3.0 ng/cal

17 ng/e=t

1.4 ng/ent

windowless

Exposure rate surveys
Exposure rate surveys
Contamination & radiation surveys

Contamination & radiation surveys

Contamination & radiation surveys

Counting wipe samples and air filters
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Radiation Detection Instruments.
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RADIATION DRTECITON
EQUIPMENT

W.B. Johnson & Assoc.

Model : \/B) 8P-2A
Scintillation Probe
eith U, 8, Johneon &
Asgoc, GSM-3 Meter

.5 Johneon & Aswoce
Model (A/B) 3P-2A
Scintillation Probe
with WMC PC-4

Telodyne leotopes
Multi Area Dosimeter
and Persormel Badge
el i

processing
Teledyne (vhole body
and ring badges)

e

a0
need-
od

RADIATION
DETECTED

alpha with

wafer

beta with

bata phosphot
wafer

‘slpha with

e ————

0-500, 9%,

‘slpha phosphor 30K cpm

0-3500X

slpha phosphor cpm

wafer :

beta with

bata phosphor
wafer

bata, gemma,
Xaray ’
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VIRDow
THICKKESS  USR
1 =g/e=? Contamination surveys
aluminised
mylar -

] -

" Oounting wipa samples and air filters

"

Monitoring pereooanel using {toms
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ATTACHMENT

Calibration of Instruments

Radiation monitoring equipment is calibrated every six months and following
repair at four different distances from one of the following three sources:
Cobalt-60, 15 millicuries on 2/19/70, in Radiation Products Division's Model
571 meter calibration kit, SN 108; Cesium-137, 100 millicuries on 12/77, in
Eon Corporation/Nuclear Associates's Model 64-764 gamma calibrator, source

SN 224; Cobalt-60, 36 millicuries on 12/18/64, in Nuclear Chicago's Model
RR-62 source holder, SN B7.

Radiation monitoring equipment is calibrated every six months and
following repair at four different distances from the following

source: Cobalt-60, 15 millicuries on 2/19/70, in Radiation Products
Division's Model 571 meter calibration kit, SN 108. ‘

Radfation counting equipment 4o calidrated on each éxy that oounting
operaticns are performed. Ths following calibrated acurces are wsed:

An-201 6.1 microcurisa on 07/06/77
Ba-133 "1.1% o ® 30/07/77
c-14 0.046 © " 06/18/%
€4-109 0.0 o & ©5N2/77
Co-57 1.17 “ " 08/05/77
Co-60 0.01 « © 09/18/65
Co-60 1.2 ® ®© 08/11/77
| €a-13? 1.08 - © 08/18/77
1-129 - 0.099 - » @) In
K22 8.36 - u 04/01/69
263 0.0345 . & 22/06/7%
P23 0.008 & 20/%
8r-90 0.a1 " © 02/26/69

Personnel monitoring badges (TLD-typs) are supplied and processed

quarterly by Teledyns Isotopes Co., 50 Van Buren Avanus, Westwood,
New Jersey 07675.

Alr sampling equipmont is calibrated once per year or before use;
low voluzme oamplers are calibrated using s Mark III flo eter kit
from Pisher Scientific Co. (0.4 to 23,400 ce/minute), and high
volume samplers are calibrated using a tubular extension (21.5 inches

long and 4 inches in diameter) with an Alnor Instrument Co. Ssries 600
Velometer (30-300 fpa).

Calibrations are normally performed by, or under the direction of ’
the health physicist.
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ATTACHMENT
Facilities and Equipment

Space Systems Division has shielding, shielded source containers,
shielded rooms, handling equipment (tongs, forceps, etc.), fume
hoods, gloveboxes, high-efficiency filtration systems, and other
equipment utilized for the control of radiocactive materials. The
IRAG may require the use of any existing facility and equipment,
may require new facilities and equipment, and may require modifi-
cation of existing facilities and equipment in order to maintain
personnel exposure levels as low as reasonably achievable. The
TRAG utilizes the criteria found in various recommendations of
national and international groups and regulatory guides to deter-

-mine the facility and equipment requirements for a particular use.
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13. FACILITIES AND EQUIPMENT (cont'd).

A. Specific Facilitiea

i

11.

114,

Health Physics Storage Vault

Room T596 at Chestnut Street is used as the health physics storage
area. A sketch of the room 15 attached. Pertinent dimensions are
s followa.

North wall: 12n solid concrete block
- Boath walls. 6% & .~ . |aT N

West wall: 120w . " " -

East wall: 16" " ®  plus B" cinder block
Ceiling: 5" concrete

Floor: . room 1is on loweat 1eve1° earth beneath floor.

Room elevation: 14!
. This room is secured by a combination lock and hasp on the door.

ﬁosetip Scanner Room

A localization line scanner for flight nosetips containing gamma
emitters is located in room T9278 of Building 100 King of Prussia.

A gketch of the room is attached. The room containe a shielded de-
tector assembly in one corner of the room which 1is used to measure
and localize the radiocactivity in the nosetips. The nosetip is un-
shielded during the scanning process. If a 200 millicurie tantalum-
182 nosetip were placed in the scanning device, a high radiation area

_would exist around the nosetip (circular zone with a radius of 3.8 feet

and an area of 45.4 square feet). The nosetip being scanned is situa-
ted in a corner of the room and is about two feet from the two adjacent
walls; these two walls are earth-backed and approximately twelve inches
thick (poured concrete). On a third side of the nosetip and approxi-
mately two feet distant from it, a six-foot-high barrier of solid cin-
der block has been erected with a thickness of eight inches. A per-
manent wooden barrier has been erected in-the two foot opening between
the earth-backed wall and the cinder block barrier. A lab bench with --- -
a wooden gate (equipped with a lock) attached completes the enclosure
of the nosetip and the high radiation area. A radiation survey is per-
formed to verify that the high radiation area does not éxtend beyond
this enclosure when more active or different type nosetips are to be
scanned. During scanning operations, the gate is kept locked except
during perinds when access to the scanner is required by the operator.
In addition, when the operator is not in attendance and & nosetip is

being scanned automatically, the door to the scan room is also locked.

Airborne Radicactivity Control Room

As mentioned before, it is occassionally necessary to perform dust-
producing operations on radiocactive material (usually low specific
activity specimens). These operations are performed in room U8604
of Building 100 in King of Prussia. A sketch of the room is attached.
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13. Facilities and Equipment (cont'd)

A. Specific Facilities (cont'd)

iii. Airborne Radioactivity Control Room (cont'd)
In this room, two hoods and one glovebox are connected to an
absolute filter unit. When both doors to the two hoods are
two-thirds closed, the face velocity is greater than 100 fpm
at each opening.

Entry into this room is controled by a cypherlock.

iv. Radioactive Material Use Lab

Attached is a plan view of room U8614 of Building 100 in King
of Prussia. The glovebox and HEPA-filtered hood are shown;
also, the location of lockable storage cabinet where small
quantities of radioactive material are stored is indicated.

v. Health Physics Storage Vault - L1310 - Bldg. 100

Attached is a sketch of the health physics storage vault, room
11310, Bldg. 100, King of Prussia. The inside dimensions of the
room are 6.5 feet in length, 6 feet in width, and 8.25 feet in
height. The walls are constructed of double-reinforced poured

concrete with the following thicknesses: north, west, and east
walls (10 inches) and south wall (13 inches). The steel door in
the east wall has an equivalent thickness of approximately 0.125
inch of steel. The poured concrete floor is over earth. The
roof, a six~inch-thick poured concrete slab, is covered by a
1.75 feet-thick layer of earth. .

The steel door has a keylock.

vi. Trio-Tech Facility - U8301 -.Bldg. 100

Attached is a sketch of the facility used for leak-testing
electronic components using a Trio-Tech (TM) pressurization
system. The sketch is not to scale. The system is described
in attachment 8.E.5.

vii. Satellite System Test - M8636 - Bldg. 100

Attached is a sketch of the room used for leak testing of
satellite propulsion systems. The test procedure is described
in attachment 8.E.5.
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Facilities and Equipment (cont'd)

Air Sampling Equipment

UNICO Model 300, 6.7 cfm thru 4-inch diameter Whatman 41 filter,
equipped with rotameter, one unit available,

Gelman Little Giant, 14 1pm ( 0.49 cfm) at vacuum load of 10 inches of
mercury (from manufacturer's pressure-volume characteristic curve),
one unit available.

MSA Monitaire Sampler, 0-10 cfh {0-0.166 cfm) flow range, equipped
with rotameter, one unit available.

Dupont Personnal Air Sampler, 2 1pm (0.07 cfm), three units available.
Bendix Model 4-16003, 15 c¢fm thru 4-inch diameter Whatman 41 filter,

equipped with guage reading directly in cfm based on calibrated
orifice principle.

/4
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ATTACHMENT
Waste Disposal

Normal waste disposal procedure is for the waste to be transfered to a
commercial firm licensed to accept such wastes. Currently, waste is
transfered to Radiological Services of Teledyne Isotopes, 50 Van Buren
Avenue, Westwood, NJ 07675.

Any liquid waste produced will be checked for radionuclide concentra-
tions. Large volumes will be transfered to a licensed commercial waste
disposal firm. Small amounts of waste solution may be disposed into
the regular sewage system after any necessary dilution with water to

reduce the concentration to the required radioactive concentration
levels. :

Permission is fequested to hold waste with short-lived radionuclides
in storage for decay to background levels and then to dispose of it
in the ordinary trash.

The following information is provided concerning the proposed proce-
dures for the disposition of radioactive waste by decay-in-storage
method:

1. Waste will be decayed-in-storage in room T596 Chestnut Street
and in room L1310 Building 100 VF. Descriptions and diagrams
of these areas are found in attachment 13.

Waste will normally be inside shielded storage containers
when in the above-cited rooms.

Surveys of unrestricted areas, adjacent to these rooms, will
be made after waste input. These surveys will be made to
assure that radiation levels outside the storage rooms do

" not exceed the limits specified in 10 CFR 20.105.

2. Room T596 has a hasp and combination lock on the door. Room
11310 has a keylock on the door. Both rooms are kept locked
when unattended.

3. Surveys of unrestricted areas, adjacent to these rooms, will
be made and recorded at least weekly.

Q2
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ATTACHMENT

14. Waste Disposal (cont'd)

4. Monitoring procedures to assure that waste has decayed to
background levels prior to disposal will be as follows:

a. Waste will be monitored in a confirmed low-back-
ground area.

b. ‘A low-level GM-type survey meter (as appropriate
for contamination surveys) will be used to monitor
the waste. The most-sensitive scale on the instru-
ment will be used during monitoring.

c. The instrument probe will be placed as close as
possible to the waste (in contact for dry solids)
for monitoring. All shielding will be removed
prior to monitoring.

d. Records of these surveys will be maintained as
required by 10 CFR 20.
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15. Radiation Protection Program

Uses of radiocactive material under this license will extend to those uses
permitted by NRC regulations and the NRC license and approved by the Ionizing
Radiation Advisory Group (IRAG) which was established to meet the require-
ments for a broad scope license. Administrative control is achieved through
use of mandatory procedure M-6, "Ionizing Radiation Control', of the Safety
Manual.

The Safety Manual is established by Division Policy. Mandatory Procedure M-6,
"Ionizing Radiation Control', establishes policy for use of ionizing radiation
and authorities of the Ionizing Radiation Advisory Group.

Policies and Authorities

It is the policy of all components to keep the fonizing radiation exposure of
all personnel as low as reasonably achievable (ALARA) and, in particular, below
all existing federal, state, and Company regulations.

All proposed uses of ionizing radiation shall be reviewed and prior written
approval for use secured from the Ionizing Radiation Advisory Group consisting

of:
Chairman: Manager, Industrial Security, Safety, and Administrative Services
Member: Manager, Industrial Safety and Hygiene
Member: Director, Medical Services
Secretary: Health Physicist

The cemposition of the IRAG currently is: T.P. Handley, Chairman; C.B. Chilton,
Member; Dr. S. Mucha, M.D., Member; J.R. McFadden, Secretary. Their resumes are
attached. .

IRAG approval of a proposed use of ionizing radistion is contingent upon a
satisfactory completion of a safety evaluation of the proposed use which takes
into consideration such matters as the adequacy of facilities and equipment,
training and experience of the user, and the operating or handling procedures.

All ionizing radiation machines and radicactive materials shall be procured,
received, used, stored, handled, transported, transfered, or disposed in accord-
ance with existing regulations and approvals (i.e., Nuclear Regulatory Commission,
Commonwealth of Pennsylvania, General Electric Company, and the IRAG).

The IRAG may revoke any approval which it has issued when an investigation shows
justification for such action. In such an event, the radiation user shall
immediately relinguish all radioactive materials and ionizing radiation machines
to the Manager, Industrial Safety and Hygiene. ’

Accidents involving radiocactive materials in which there is a possibility of
ingestion or inhalation of radioactive material or body contamination shall be
reported immediately to the members of the IRAG. Accidental exposures (actual or
suspected) in excess of the quarterly 1im":3 stated in M-6 shall be hnmediately
reported to the IRAG. )

Control of potential radiation hazards will be achieved through the application
of criteria in the NRC regulations and guidelines and supplemented by criteria

in standards and guides of organizations such as the ICRP, the NCRP, the ANSI,

the ACGIH, etc.
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The specific control measures adopted will be commensurate with the potential
hazard and will be based on the safety evaluation of the proposed use. The
adequacy of these control measures will be monitored by a specific radiation
survey programe.

The IRAG does not contemplate approving any proposed use which would require

(a) a respiratory protection program, (b) a routine biocassay program, (c) the
generation of airborne radioactivity which could cause concentration’ levels in
restricted areas greater than those specified in 10 CFR 20.103(b)(1), or (d) the
generation of airborne radioactivity which could cause concentration levels in

unrestricted areas greater than a few percent of levels specified in 10 CFR
20.106 (a).

Responsibilities of Health Physicist

The health physicist is responsible for the following:

1. Providing radiation safety evaluation and assistance before, during, and at
termination of -proposed/approved uses.

2. Radiation safety orientation and training.

3. Ongoing evaluation of radiation hazards incident to receipt, use, storage,
handling, transport, and disposal of radiocactive materials by approved
users (radiation survey program).

4, Ongoing evaluation of radiation safety procedures incident to procurement,
receipt, use, storage, handling, transport, transfer, and disposal of
radiocactive materials by approved users (radiation inspection program).

5. Management of radiation safety records (surveys, inspections, material
inventories, personnel exposures, and receipt, use, and disposal of materiels).

6. Radioactive waste disposal.
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General Radiation Protection Program
1. Radiation Safety Evaluations

As mentioned previously, a safety evaluation is performed before approval of any
use. Control measures are imposed on the approved use and are based on the pre-
operational evaluation. The appropriateness and adequacy of these control measures
are operationally evaluated by the radiation survey and radiation inspection pro-
grams described later. A further safety evaluation is conducted at termination of
an approved use which considers such matters as transfer or disposal of the balance
of radiocactive material and.the contamination levels of material and the contami-
nation levels of facilities and equipment. '

2. Radiation Safety Orientation and Training

Personnel whose work involves potential exposure to ionizing radiation and their
supervisors are expected to have knowledge of radiation safety commensurate with the
potential radiological health problems involved in the proposed use.

The requirements for Instruction of individuals vary with the proposed use and with
the experience of the individual. Personnel with prior similar experience are
nromally considered qualified by the IRAG., Personnel without the required prior
experience receive instruction commensurate with the potential radiological health
problems involved in the proposed use and in accordance with the requirements of
10 CRF 19.12.

The dinstructor normally is the radiation safety officer. However, with IRAG approval,
other qualified persons have provided this training.

Participative lecture, completion of assigned readings, and on-the-job instruction,
separately and in combination, have been used to provide radiation safety training,
and the choice is based again on the proposed use and on the experience of the indi-
viduals. An orientation session can take anywhere' from a quarter of an hour to over
an hour, '

The competency of an authorized user is verified by wvarious methods. The most common
method is observed use under the supervision of an authorized and certified user.

The supervising user then certifies to the IRAG that the new user has demonstrated
the capability to perform the required work safely. Observation by the radiation
safety officer has also been used as a means of verifying user competency. Oral or
written t..ts are seldom used.

3. Radiation Survey Program

This involves measurements of levels of radiation or concentrations of materials
present and the evaluation of the consequent radiation bazards incident to receipt,
production, use, release, shipping, handling, transport, disposal, or presence of
radiioactive materials under the specific set of conditions of approved use.
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15. Radiation Protection Program

The survey program utilizes standard instrumentation and techniques in
various combinations and at various frequencies depending on the types and degrees
of potential exposure.

Frequency of surveys will ordinarily be greater during pilot studies, initial phases
of routine operations, and when there is a change in operations which could increase
levels of radiation or concentrations of radioactive material.

Al

Air Sampling Surveys: Types include personnel (lapel), restricted area, and
unrestricted area air sampling and can be performed pre-operationally, during
pilot/initial operation, during routine/established operation, and when nature
or degree of a routine/established operation changes, Vnrestricted area air
sampling should be performed at the release point and/or at the common boundary
of the restricted and unrestricted areas and/or in the environment as appro-
priate to the specific approved use and release conditions.

Surface Contamination Surveys: Surface types include personnel (ex. skin, hands,
etc.), personnel protective clothing (ex. gloves, boots, etc.), equipment and
tools, and facilities and plant surfaces. Surface contamination can be classi-
fied as fixed or removable. Fixed surface contamination can be measured during
exposure/radiation level surveys.

Removable surface contamination of areas and equipment where powdered and

liquid radioactive materials are stored and used must be checked by smear/
wipe surveys at a frequency based on wipe results, work activity, type of
work activity, and type of radioactivity. Busy areas must be checked at least
monthly. Busy areas of operations with a high incidence or risk of producing
removable radioactive contamination must be surveyed daily or weekly by the
material users as directed by the IRAG approved procedures.

4&5 ’
Sur:;g contamination evaluation should include unrestricted areas surrounding
a restricted area which contains surface contamination requiring periodic
surveys.

Acceptable average surface contamination levels for unrestricted use of premises
and equipment (dpm/100 cmz) are as follows:

Fixed Removable
Transurancies, Ra-226 100 20
Th-nat, Th-232, Sr-90,
U-232, I-131 1000 200
U-nat, & U-238 (and associated
decay products) 5000 & 1000 &

Otherﬁ/d/ eritters 5000#/( 1000 ﬂ/dr
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15. Radiation Protection Program

D.

Exposure/Radiation Rate Surveys:

External radiation levels from concentrated radicactive sources and fixed surface
contamination must be checked by direct radiation surveys at a frequency based on
the external radiation hazard and quantity of the radioactive material involved,
work activity, and type of work activity. Low and medium risk areas must be sur-
veyed at least monthly, and high risk areas, daily or weekly, by the material
users as directed by the IRAG approved procedures.

Effluent monitoring for releases to unrestricted areas: For airborne effluents,
calculational evaluations, calculational evaluations supplemented by stack moni~
toring, or other environmental monitoring is required as appropriate for any
planned and potential releases; for liquid effluents, calculational evaluations,
calculational evaluations supplemented by waste stream monitoring/water sampling,
or other environmental monitoring is required as appropriate for any planned and
potential releases.

As stated previously, the IRAG does not as a policy permit “airborne radiocactivity
areas" in restricted areas. In almost all cases, this policy results in the use
of hepa-filtered contaminated-air-control equipment for filtering air before
release to unrestricted areas. At present, there is no generation of contami-
nated liquid waste. When such waste was generated, it was disposed through a
licensed disposal company. Using the method cited in 10 CFR 20.303 would only

be considered for small and infrequent amounts of liquid radioactive waste,

Personnel Dose Monitoring

Personnel radiation badpes must be worn by all personnel engaged in operations
which have been designated as requiring badges by IRAG. Each individual who
enters a restricted area under such circumstances that he receives, or is likely
to receive, a dose in any calendar quarter in excess of 25 percent of the
applicable value specified in paragraph (a) of 10 CFR 20.101 must wear a per-
sonnel radiation badge. Badges may be required by the health physicist/IRAG
even if one could not or would not likely receive 25 percent of the values
referenced previously.

The vendor may be the one listed or any other supplier with high
quality and accuracy of service. The normal badge exchange frequency is quarterly.
More frequent exchanges would be used if warranted. ¥For example, highly variable
dose rates to personnel or dose rates above three rems per year would warrant a
monthly or more frequent exchange. Currently, there is no need for badge
exchanges more frequent than quarterly.

Self-reading pocket dosimeters are used only to supplement the badge. The need
for pocket dosimeters is very rare for licensed activities. Pocket dosimeter
readings are not used for record purposes under licensed activities,
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Radiation Protection Program

Sealed Source Leak Tests

The radiation safety officer performs a leak test on each sealed source at the
frequency indicated by the appropriate license. The tests normally consist of
wipes of the source with moistened filter paper followed, after drying, by
counting in a windowless flow counter. Tongs, etc.,, are used as required.
Leaking sources are normally disposed to radioactive waste. Arrangements may
be made with the original supplier to return a source when required.

Bioassay Program
The IRAG does not contemplate approving programs which would require routine

use of bioassay. Control of exposure to unsealed radioactive materials is
ach}gyed thgo?gh epg;neered controls. The need for bioassay is therefore

limited to accident or emergency situations. -Bioassay would, for example, be
required in the event an emergenty entry is made to clean up a contamination

spill outside a hood or glove box. Another example is the situation where an
employee is found to be contaminated on the face or head.

Bioassay, when needed, is performed by commercial vendors. Vendors which may
be used include Eberline Co., Teledyne Isotopes, Radiation Management Corp.,
Helgeson Nuclear Services or others depending on the specific isotope to be
assayed and the vendor's detection capabilities.

Radiation Inspection Program
IRAG-approved Radiation Safety Conditions and Procedures

Conditions and procedures, based on the safety evaluation of the proposed use,
specific to the proposed use, and documented for the approved use, are used as
a baseline for periodic tailored inspections. Documented changes to the IRAG
approval, which are a result of operational experience, become part of the

baseline inspection.
Postings, Signs, Labels, and Tags

Areas and containers in which radioactive material is ﬁresent must be approved
and properly posted and labeled. The radioactive material itself must be

tagged or labeled if feasible.

Materials Cortrol Provisions for Procurement, Receipt, Use, Shipping, and
Disposal through the Radiation Safety Organization '

Written procedures require the health physicist's written approval (i) before
purchase of any source of ionizing radiation, (i1) before its release to user
(after receipt), and (iii) before its shipment. Incoming shipments are sur-

veyed per 10 CFR 20.205 and for dose rate levels before release to user.

Outgoing shipments receive a dose rate and removable contamination (when appro-
priate) survey of the unpackaged and packaged material to assure that radiological
shipping regulations are met.
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D,

F.

Engineering Controls for Exposure Rate Reduction

Shielding and remote manipulation are used as much as possible to keep exposures
as lovw as reasonably achievable.

Engineering Controls for Control of Airborne Radioactivity

Operations producing significant airborne radioactive contamination in a restricted
area must provide engineering controls for contaminated air control (complete enclo-
sure, booth/hood~type enclosure, or, only as a last resort, local exhaust) approved
by the health physicist. Airborne contamination is considered significant either
when concentrations, equal to or in excess of the amounts specified in Appendix B,
Table I, Column I of 10 CFR 20, exist (for no matter how short a duration) or vhen
concentrations, which, averaged over the number of hours in any week during which
individuals are in the area, exceed 25 percent of the amounts specified in the
prior reference. Operations producing any airborne radioactive contamination should
provide contaminated air control in order to keep exposures as low as reasonably
achievable. All operations given approval must be resurveyed if warranted by in~
creased work activity, new wotk procedures, or changes in room ventilatiom.

All exhaust systems are designed following specifications in the "Industrial
Ventilation" manual published by the American Conference of Govermmantal
Industrial Hygienists or equivalent specifications. I1f air sampling indicates a
need for contaminated air control, exhaust systems equipped with HEPA filters are
used; for booths, air flow is maintained at 100 to 200 cfm per square foot face;
for local exhaust, air capacity and distance between exahust line intake and point
of operation are adjusted to give the recommended capture velocity at the point of
operation., Ventilation equipment, if required, is checked for proper air flow at
lwast annually using an air velocity meter, TFilters are checked periodically and
replaced when saturated. ' '

Use of Respiratory Protection

The IRAG does not contemplate approving programs which would require routine
respiratory protection. Control of exposure to unsealed radioactive materials

is achieved through engineered controls. The need for respiratory protection is
therefore limited to accident or emergency situations., Its use would, for example,
be required-in the event an emergency entry is made to clean up a contamination
spill outside a hood or glove box.

Use of Protective Clothing
Protective clothing must be worn by personnel as specified by IRAG approved

procedures in order to prevent personnel contamination and the possible incorpora--
tion of radiocactive materials.

3.
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15. Radiation Protection Program

H, Protective Coverings for Plant Surfaces, Equipment, and Instruments

Protective coverings (trays, etc.) on lab benches and other working surfaces must

be used to prevent their contamination when working with powdered or liquid radio-
active material (unsealed radioactive material); with liquid radioactive material,
the covering should be absorbent and have a leak-proof backing.

I. Surface Contamination Control Areas

VWhere the spread of surface contamination cannot be limited to a tray or bench top
area, a barricaded area may be set up; in the case where the contamination is re-
leased with high initial velocity, the barricade may have solid walls and/or
ceiling. 1In either case, the designated surface contamination zone would have a
single access/egress point and written procedures for entering or leaving at that
point would address the use/disposition of protective clothing and the use of
contamination survey instrumentation if required.

J. Storage Conditions

All storage containers and areas for radiocactive material must be approved and
properly posted by the health physicist. Storage areas for large quantities of
"radioactive materials (especially those in liquid or powdered form) which produce
gaseous radioactive decay products must be well ventilated. Periodic contamina-
tion surveys are taken of the storage areas.

K. Radiation Emergency Procedures

See pages 9 thru 11 of the attached mandatory safety procedure, "Ionizing Radiation
Control", )

5. Records Management

Management of radiation safety records is the responsibility of the health physicist,
Records maintained include, but are not limited to, the following: radiation level
surveys, radiation safety inspections, radiocactive material inventories, personnel
exposure results, and the receipt, use, and disposal of radioactive materials.

6. Waste Disposal

Radiocactive waste must be kept segregated and disposed of through the Safety Office.
Presently, all waste generated is in the solid form including scrap radiocactive
material, below specification products, contaminated tools and protective coverings,
contaminated filters, and decontamination materials. All solid waste and normally

all liquid waste, if liquid waste is produced, is disposed through a licensed disposal
firm. Small amounts of liquid waste can be disposed through the sanitary sewer system,
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16. & 17. Formal training and experience in radiation safety.

RESUME - THOMAS P. HANDLEY - MGR. INDUSTRIAL SECURITY, SAFETY § AIMINISTRATIVE SERV.

A. Educstion
Wentworth Institute 1942-1943
Boston, Massachusetts 1946-1948

Numerous company sponsored courses in Business Management, Safety
for Supervisors, Computer Programming, Radiographic Course, Office
of Civil Defense Courses in Radiological Monitoring for Instructors.
MHW Radiation Safety Course.

B. Work Experience
1961-1963 Radiation Protection Officer, License #37-2006-05

1963-1965 Instructed Radiological Monitoring for PA Fallout
- Shelter Management Course at Permn State University

1968-1978 Chairman, Ionizing Radiation Advisory Group,
License #37-2006-05 per Valley Forge Space Center
Safety Mamual Procedure M-6.0
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ATTACHMENT January 1984
16. & 17. Formal training and experience in radiation safety.

RESUME:

Charles B. Chilton

Manager, Industrial Safety § Hygiene
General Electric Company

Space Systems Division

P.0. Box 8855

Philadelphia, Pa 19101

Education:

BS - Virginia Polytechnic Institute, Blacksburg, Va. - Agricultural Eng.
MS - Temple University, Philadelphia, Pa. - Industrial Hygiene '

+  Certified Safety Professional - #1410

Registered Professional Engineer in Safety Engineering, State of
California - #676

Work Expérience:

U.S. Ammy - 6 months active duty, 23 years active reserve, rank of
Lt. Col. Taught/attended mmberous chemical, biological,
radiological (CBR) courses.

Factory Insurance Association - Fire Protection Engineer.- 5§ years

Celanese Corporation - Safety Supervisor - 5 years

Borg-Wammer Corporation - Safety Manager - 1 year

General Electric Company - Safety Manager.- 12 years !

Member:

ASSE
NFPA
ATHA

Supervised HP activities 12 years.

Attended mumerous HP short courses (U.S. Army, AIHA).

Completed two graduate level HP courses (Temple University)
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16. & 17. Formal training and experience in radiati?x:xy safety.

RESIME - STEPHEN J. MUGHA, M.D., F.A.C.S., MEDICAL DIRECTCR

A. Education
1952 - B.S. Degree in Biology from Franklin § Marshall College
Lancaster, Pa.
1956 - M.D. Degree from the University of Pemsylvania, School of
Medzcine, Philadelphia, Pa.

B. Post Graduate Training

1956-1957 Internship rotating at U.S. Naval Hospital,
Philadelphia, Pa.

1957-1961 General Surgical Residency, U.S. Naval Hospital,
Philadelphia, Pa.

1961-1964 Assistant Chief of Surgery, U.S. Naval Hospital,
Camp Lejeune, N.C.

1964-1967 Chief of Surgery, U.S. Naval Hospital, Roosevelt Roads,
Puerto Rico.

1967-1971 Assistant Chief of Surgery, U.S. Naval Hospital,
Philadelphia, Pa.

1671-1978 Chairman, Department of Surgery, Naval chmnal

’ Medical Center, Philadelphia, Pa.

1978- ° Medical Director, General Electric Company RSO,
Philadelphia, Pa. .
Private Practice. -

C. Memberships
1971-1978 Chairman, Disaster Ccnmttee, Naval Regional Msdlcal
Center, Philadelphia, Pa.
-1971-1978 Member, Radiation Committee, Naval Regional Medical
Center, Philadelphia, Pa.
1078-1982 Member, Ionizing Radiation Advisory Committee,
General Electric Company RSO, Philadelphia, Pa.

3
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16. & 17. Formal training and experience in radiation safety.

RESUME - JOHN R. McFAIDEN - GE/SSD HEALTH PHYSICIST

A. Hucation
Ph.D. Purdue University, W. lLaf., Ind., 1967-1971, Biomicleonics.
M.S. Temple University, Phila., Pa., 1966-1967, Radiological Health.
B.A. St. Joseph's College, Phila., Pa., 1962-1966, Biology

B. Work Experierce

7/72 to 10/72: Public Health trainee in radiological health unit of Philadelphia
Health Department. Primary responsibilities included inspection of diagnostic
x-ray machines and operations by industrial radiographers.

11/72 to 12/73: Health physicist with Nuclear Radiation Consultants, New Haven,
:‘gémm Consultation in health/medical physics provided to hospitals in Comn.

SsSs.
1/74 to 6/82: Health physicist for General Electric Campany - RESD.
6/82 to present: Health physicist for Gensral Electric Campany - SSD.

C. Experience with Radiation

Isotope Maximum Employer Duration Type of Use
Amount '

*Co-60 - 5000 Ci N. R. Consultants 1 year Radistion Therapy
P-32 o.oz 1" " 1 L1 . " .
Ra-226 0.1 " " e .on
Au-198 0.002 ** " 1l Nuclear Medicine
&-75 .t 11 1 1] 1 " "

Hg-197 "o " 1n "
1-131 0.001 " " 1" "
Tc-99m 0.05 % b it "
1-125 0.02 " " iv In Vitro Research
Depleted U ) 50 1bs. " i Shielding
C-14 0.001 Ci = Purdue University 2" In Vivo Research
Any accelerator 0" 4" Instrument calibration
produced radio- . : and research
muclide with

atamic no. 3-
83 inclusive

Ra-226 0.1Ci GE/RESD 4" S Xragni.m de;emination
' ire detection
Any by-product 60 Ci " 4" Research and Develop-
:iterial getwgen ment (10 CFR 30)
. Nos. 3 an ..
83 inclusive :
H-3 . . 100 Ci " . 4 " "
Any by-product 1" " 4 Activated electronic
NL6S 0.024 " " 2 GC detector cells
N;tm'al or 1500 1bs. " . 2" Solid metal alloys
epleted U and powders-R & D
Natural Th . aon " 2" Powders and metal

: alloys-R & D
D. Certification in Comprehensive Health Physics by HPS-1981 Y _G
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16. & 17. Formal training and experience in radiation safety.

Resume - Alfred W. Kobylinski

A.

GE/SSD Industrial Hygienist

Education

MS  Occupational Health (Industrial Hygiene) -
Drexel University, Philadelphia, PA 1980

BS Biology, Pennsylvania State University
University Park, PA 1976

Also attended several professional development courses dealing with radiation
safety presented by the American Industrial Hygiene Association and other
professional organizations.

Work Experience

1974-76  Toxicology Technician )
Ayerst Laboratories, Animal Health Division
Chazy, NY 12921

Assisted in the operation of diagnostic x-ray equipment used for
the examination of laboratory animals.

1976-78 Research Technician
Physiology Department
Thomas Jefferson University
Philadelphia, PA

Performed cardiovascular physiology studies_utilizing radioactive
tracer micorspheres labelled with SR85, Cel47 and 1125, 1 was
responsible for: Safe handling and use of microspheres, conducting
surveys to determine radiation levels in 1ab area, and for the
determination of and safe disposal of all contaminated materials.

12/79- Industrial Hygienist

present  General Electric Company
Space Systems Division
King of Prussia, PA 19406

Under the direction of the Space Systems Division Ionizing
Radiation Advisory Group, I have functioned as Radiation Safety
Officer for the divisions 3 NRC Licenses.

6.
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sotope
erium-147
itror- "um-85
(odine-125
-obalt-60
(rypton-85
Strontium-90
‘Plutonium-238
Plutonium 239
Cesium 137
- Amer * “ium-241
: Uranihm-zas
~ Uranium 238

. Natural Thorium

ATTACHMENT
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Experience with Radiation

Maximum Amount

4 millicuries
4 millicuries
4 millicuries
5000 curies
18 curie;
10 curies
90 millicuries

microcuries

100 milljcuries

millicuries
microcuries

microcuries

50 kilograms

. Any Neutron acti- 0.1 Ci

vated radionuclide

. .¥ith atomic no. 3-83

~ inclusive

{Location

Thomas Jefferson University
)

Thomas Jefferson

Thomas Jefferson

General
General
General
General
General
General
General
General

General

Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric

Electric

University
University
Company
Company
Company
Company
Company
Company
Company
Company

Company

General Electric Company

General Electric Company

January 1984
diation safety.

037-02006-06

Duration Type of usé
1.5 years Medical Research
1.5 years Medical Research
1.5 years .Medical Research
3 years Gamma Irradfation
3 years Leak Tests
3 years Irradiation Source
3 years Ca]ibrafion
3 years Calibration
3 years Calibration Sohrce
3 years Research
3 years Research
- 3 years Research
3 years Structural
‘ Material
3 years Electronic

Component Research
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CONTROL PROCEDURE

6.1 PURPOSE

To state the requirements that shall apply in the use of all ionizing radiation, ionizing
radiation machines, and radioactive materials to insure the maximum safety to all
persons in the Valley Forge Space Center. These requirements are intended to be
consistent with the regulations of the Nuclear Regulatory Commission, Pennsylvania
Department of Environmental Resources, U.S. Department of Labor, and the
recommended practices of the General Electric Company.

6.2 DEFINITIONS

6.2.1 Ionizing Radiation

Gamma rays and x rays, alpha and beta particles, high-speed electrons, neutrons,
protons, and other nuclear particles; but not sound or radio waves, or visible, ;mfrared
or ultraviolet light.

6.2.2 Ionizing Radiation Machine

Any device which produces ionizing radiation when the asgociated control devices
are energized.

6.2.3 Radioactive Materials

Any material (solid, liquid, gas) which emits ionizing radiation spontaneously, for
example: carbon-14, cesium-137, cobalt- 60, radium, thorium, etc. Note: all
compounds of uranium, thorium and radium and all general-licensed sources are

included, whether labeled radioactive or not by the vendor.

6.2.3 Occupational Dose

Includes exposure of an individual to ionizing radiation, (1) in a restricted area; or,
(2) in the course of employment in which the individual's duties involve exposure to
ionizing radiation. Occupational dose shall not include any exposure of an individual
‘to ionizing radiation for the purpose of medical therapy or diagnosis.

6.2.5 Rem

The quantity of any type of ionizing radiation which causes the same biological effect
as one roentgen of X or gamma radlatlon.
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Permissible Doses

Every reasonable effort shall be made to maintain all radiation exposures as low
as reasonably achievable and within applicable limits., (ALARA)

Personnel who are occupationally exposed to radioactive materials licensed by ‘he
U. S. Nuclear Regulatory Commission or who are working under DOE contracts
shall adhere to the provisions found in U.S. Code of Federal Regulations, Title 10,
Part 20, "Standards for Protection Against Radiation. " Copies of the regulations,
licenses, and operating procedures are available for examination in the Industrial
Safety and Hygiene Office.

Personnel who are occupationally exposed to other radioactive materials or to
ionizing radiation machines shall be governed by the regulations found in 29 CFR
1910. 96, "Occupational Safety and Health Standards - Ionizing Radiation, ' and in
Pennsylvania Title 25, Part I, Subpart D, Article V, Chapter 227 "Standards for
Control of Radiation Exposure. " Copies of the regulations, licenses and operating
procedures are available for examination in the Industrial Safety and Hygiene
Office.

Permissible Limits for External Exposure

Rems per Calendar Accumulated ,'
Part of Body Quarter Dose in Rems
(a) (b)
Whole body, head and trunk, 1.25 5(N-18)
active blood-forming organs, .
lens of eyes, gonads *
Hands and forearms, 18.175
feet and ankles
Skin of whole body 7.5

(a) If exposure history is documented and approved by Health Physics and the
Medical Operation, 3.0 rems per quarter is permissible, but accumulated

dose must not exceed 5 (N-18) rems.
(b) Where N is age in years and is greater than 18,

Exposure to airborne radioactivity shall not exceed the concentrations listed
in the applicable regulations.

Individuals have the right to requést a report of their occupational
radiation exposure data. Contact the Industrial Safety and Hygiene
Office for further information.

Contamination

The unintentional spread of radioactive material to places where it
may harm personnel or interfere with experiments.

. 37'



6.3 POLICY

6.3.1 It is the policy of all components in the Valley Forge Area to keep the ionizing
radiation exposure of all personnel as low as practicable and, in particular, below
all existing federal, state and Compa.ly regulations.

6.3.2 All proposed uses of radioactive material or ionizing radiation-producing devices
shall be reviewed and prior written approval for use secured from the Ionizing Radiation

Advisory Group (IRAG) consisting of:

. Chairman: Manager, Industrial Security, Safety and Administrative Services
Member: Medical Director
Member: Manager, Industrial Safety and Hygiene
Secretary: Health Physicist

6.3.3 All ionizing radiation producing machines and radioactive materials shall be
used, stored, handled, transported, or disposed of in accordance with existing
regulations and approvals (i.e., Nuclear Regulatory Commission, Commonwealth

of Pennsylvania, General Electric Company and the IRAG). .

6.3.4 All ionizing radiation machines and radioactive materials shall be used only
in the manner approved by the IRAG; the IRAG may revoke any approval it has
issued when an investigation shows justification for such action. In such event,
the radiation user shall immediately relinquish all radloacnve materials or ionizing
radiation producing devices to the Health Physmxst.

6.3.5 Accidents involving radioactive materials in which there is a possibility of
ingestion or inhalation of radioactive material or severe body contamination shall be
reported immediately to the members of the IRAG. Accidental exposures (actual
or suspected) in excess of the quarterly limits stated above shall be immediately

reported to the IRAG.

6.3.6 Where the aforementioned rules or regulations may not necessarily apply,
the Ionizing Radiation Advisory Group's activity will be guided by recommendations
of organizations such as the National Committee on Radiation Protection and
Measurement and also by Company recommendations, particularly where recom-
mendations establishing lower levels of exposure are concerned.

6.4 RESPONSIBILITIES. AND PROCEDURES

6.4.1 It is the responsibility of all personnel working with ionizing radiation to
acquaint themselves with the regulations bearing on their duties and their responsibility
with regard to mmzmg radiation safety. In particular, each individual is responsible

for:

1. Wearing the prescribed monitoring equipment (i.e., TLD badge, etc.)
whenever working with radiation.

M-6-3



6.

Using the recommended contamination control equipment and following
contamination control procedures as required.

Keeping his or her exposure as low as possible by recommending improvement
procedures, etc., when applicable. .

Observing and obeying all signs, tags, etc., posted by the Health Physicist.

Reporting conditions that are considered hazardous or may result in over-
exposure, a violation of procedures or regulations, or unnecessary exposure.

Adhering to the approved program unless prior approval of the IRAG has been
obtained for any deviations therefrom.

6.4.2 Supervisors are responsible for the ionizing radiation safety of all personnel
reporting to them. In particular, each supervisor is responsible for:

1.

Assuring that each individual understands and follows all regulations regarding
ionizing radiation safety.

Assuring that each individual is aware of the location of the NRC or state Notice
to Employees posted in the area. T

Coordinating with the Health Physicist to obtain all necessary radiation safety
advice and assistance.

Disposal of radioactive matérial in accordance v;dth NRC) EPA and Stt—ate of
Pennsylvania regulations as set forth by the Health Physicist.

6.4.3 The xhanageg_ of a component requiring radioactive material or iohizing radiation-
producing devices shall:

1.

M-6-4

Submit a written request to the Chairman of the IRAG prior to performing
any work on the requested program. The request shall include the following
information:

a. Quantity, type and form of any radionuclides to be used or description
of ionizing radiation-producing equipment.

b. Name, title and radiation or radioactive materials experience of
the individual responsible for the work to be performed.

c. Names, title and radiatic:: or radicactive materials experience of
individuals who will work with the materials or equipment.

d. A description of the work to be performed and facilities to be used.
e. A specific description of the safety precautions to be taken and

procedures to be followed. (Assistance in preparing this section
may be obtained from the Health Physicist.)
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6.4.4 The IRAG will:

1.

2‘

3.

6.4.5

Provide such information to the IRAG as it may require for periodic audits

of the approved ionizing radiation program.

Assure that personnel under his or her direction shall not deviate from the

approved program without the prior approval of the IRAG.

Follow all Safe Work Practices in this Manual, specifically those applicable

to ionizing radiation.

Post the safety requirements provided by IRAG.

Obtain the approval of the Health Physicist prior to performing any
operation involving machining, melting, welding, heating, or otherwise

altering any source of radiation. -

Deliver radioactive materials for disposal to the Health Physicist.

Accept or reject any proposed use of radionuclides or ionizing radiation-

#2,

producing equipment which in the Group's opinion does or does not adequately

meet safety requirements set forth by the NRC, State of Pennsylvania (or
other states as they may apply), General'Electrisc Company and VFSC
instructions. The Group's authority is limited to the ionizing radiation
safety criteria only.

Notify the requesting component manager of its decision, and supplement
the safety requirements submitted when it feels the needto do so0.

Perform such periodic audits and inspections as it deems necessary.

The Manager, Industrial Security, Safety and Administrative Services is

responsible for:

1.

Serving as Chairman of the Ionizing Radiation Advisory Group.

6.4.6 The Manager, Industrial Safety and Hygiene is responsible for:

1.

2.

"Serving as a Member of the IRAG.

Providiné the overall administration of an effective ionizing radiation
control program and the health physics function; insuring compliance
with applicable regulations; and reviewing and approving, prior to
procurement or use, radioactive materials and equipment specifically
designed to produce ionizing radiation.

Obtaining from the Nuclear Regulatory-Commission, the Department d Trans-
portation, and other authorized government agencies those licenses required to

" obtain, possess, use and ship radioactive materials and register the licenses with

M-6-5
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the Commonwealth of Pennsylvania (Note: NRC licenses will only be secured by the )
Chairman, IRAG as needed. In order to avoid unnecessary delays, advise him or her
of needs well in advance of critical dates).

6.4.7 The Health Physicist is responsible for:
1. Serving as Secretary of the Ionizing Radiation Advisory Group.

2. Keeping records of IRAG activities and such other information as required
by regulatory agencies.

3. Assisting supervisory personnel in the writing of all ionizing radiation
safety requirements, and development of such information and training
programs as may be required to assure proper handling of these materials.

4. Conducting such surveys, leakage tests, and environmental studies as
may be required to insure the integrity of the program.

5. Insuring that suitable warning signs and devices are in place and operating
as required in accordance with the regulations of the Department of Health, B
Commonwealth of Pennsylvania and the Nuclear Regulatory Commission,

6. Developing and maintaining emergency procedures.

7. Investigating and preparing reports of all acthal or suspected excessive
or unauthorized exposure to ionizing radiation.

6.4.8 . The Medical Director is responsible for:

1. Serving as a Member of the IRAG.

Determining the medical program to be followed by all employees involved
2. in working with ionizing radiation.

6.4.9 All responsible supervisory personnel shall submit for review to the Health
Physicist all Planning Sheets, MSI's, STP's or other applicable documents which
set forth a program, process or procedure for working with or otherwise involving

ionizing radiation.

6.4.10 The initiating manager shall secure the written approval of the IRAG prior
to the purchase or other means of obtaining any ionizing radiation producing machine
or radioactive material. The Purchasing component shall not complete a Purchase
Order for these items unless it has been properly approved by the IRAG. (Also
see Section 6.5.)

6.4.11 Each operation using radioactive materials shall maintain detailed records
of all radioactive materials on hand. These records shall be readily available for

M-6-6



inspection by the Health Physicist. All radioactive materials not in uae shall be
relinquished to the Health Physicist for storage or disposal.

6.4.12 Receiving and Shipping shall:

1. Not release any radioactive materials or ionizing radiation-producing
devices without the written approval of the Health Physicist. - Procedures
specified in Section 6.5.3 shall be followed.

2. Ship or transport radioactive materials only in accordance with Section
6.5.4 and applicable NRC, DOT and state regulations.

6.4.13 The Accountant-Taxes, Insurance and Royaltieswill ascertain that
adequate insurance coverage exists for possession and use of radioactive
materials at Valley Forge area components.

6.4.14 Facilities Engineering /Drafting shall obtain the approval of the Health
Physicist on all drawings of ionizing radiation-producting devices, radioactive
materials or facilities or devices to house or contain radiation devices or radioactive
materials. All such drawings shall be labeled RADIATION DEVICE OR RADIOACTIVE
MATERIALS in prominent lettering. oy
6.4.15 Property management, or the manager responsible for the use of an ionizing-
radiation-—producing machine, shall notify the Industrial Safety and Hygiene Offjce
in advance of any plans to transfer/sell/terminate any machine which produces ion-
izing radiation (ex., cabinet x-ray machines, x-ray diffraction apparatus, etc.) so
that federal and state regulations concermng the stransfex/sale/termination of each
device can be addressed. ~

6.5 PROCURING, RECEIVING AND TRANSPORTING OF RADIOACTIVE MATERIALS

6.5.1 Licensees for radioactive materials are required to conform to several sets of
regulations related to obtaining, receiving and transporting radioactive materials.
Adherence to the procedures and requirements listed below is required to achieve
compliance with the regulations. Where applicable, these procedures and
requirements are amended to all SSD-VF IRAG approvals.

6.5.2 Purchasing or Otherwise Obtaining Radioactive Mater ials

1. Each Material Request for radiocactive materials shall bear the note:
RADIOACTIVE. -

2. All Purchase Orders for radioactive materials shall be forwarded to the
Health Physicist for approval before any order, including by telephone or
" TWX, is placed. . .

'3. In all other circumstances where radioactive materials are transferred
into SSD-VF facilities, e.g., a loaned source, return of a source from a
customer, etc., the transferee shall obtain the'approval of the Health
Physicist before the transfer is initiated.



¥s.

The Health Physicist shall complete the certification to receive radioactive :)

materials (Figure 1) when necessary. The original shall accompany the
Purchase Order when applicable, or be sent to the transferor in nonpurchase
transfers.

-—

All radioactive materials shall be shipped to the attention of the Health
Physicist, Bldg. 100.

Receiving Radiocactive Materials

Receiving shall notify the Health Physicist, x4570 or x1085, immediately
upon receipt of radioactive materials. Receiving shall not open any _
shipping container before the Health Physicist has completed the acceptance
surveys.

The Health Physicist shall promptly survey the shipment, ﬁtilizing the
following general procedure: .
I ] v

2. Radiation and contamination survey of outer container.
b. Radiation and contamination survey of inner container, if applicable.

c. Leak test or radiation and contamination survey' of the source, ~
whichever is applicable, except unsealed sources.

In the event a leaking container is found, the carrier and the Nuclear Regulatory
Commission Inspection and Enforcement Regional Office I, shall be notified
immediately. The Health Physicist shall immediately take action to determine the
extent of contamination in SSD-VF facilities and decontaminate as needed.

.. 6.5.4 Shipping or Transport of Radioactive Materials

1.

M-6-8

Any person who plans to ship radioactive materials shall contact the Health
Physicist at least three working days prior to the date of the shipment.
The transferor shall supply to the Health Physicist the type, quantity and
form of the material, the name and telephone number of the receiver, the
type of container and the mode of transport. The Health Phyncwt shall
contact the receiver to obtain his or her certification to receive radioactive
materials.

Immediately prior to shipment, the Health Physicist shall survey the
container(s), attach shipping labels and complete the shipping certtﬁcatlon
(Figure 2).

The Health Physicist shall be notified prior to any interplant transfers of radioactive )
material. NRC or DOT approved shipping containers shall be used where applicable,



6.6 EMERGENCY PROCEDURES

_ Procedures for radiological emergencies are established as appropriate to each

application. These procedures supplement the general emergency plan in effect
for the Space Center. See A-3.0, A-4.0, and F-1.0 in the Safety Manual for
procedures for reporting general emergencies, accident emergencies, and fire
emergencies, respectively.

The basic instruction for all employees to report any emergency is to telephone

the Plant Protection Center by dialing the emergency number (FIRE, 3473).
Personnel in the Protection Center are given standing orders for contacting various -
personnel according to the type of emergency.

Personnel who work with radioactive materials are instructed in specific actions
to be taken in the event of an emergency involving radioactive materials. This
would include such situations as fires, spills, monitor alarms, and mission sources.

In addition, the plant Fire Brigade receives general instruction regarding fighting
fires involving radioactive or other toxic materials.

On the following page, there are examples of emergency procedures for operations
involving radioactive material. <
* v

LS
- . (%
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SAMPLE EMERGENCY PROCEDURES

Minor Spills - Unsealed Radioactive Material

4.

5.

Major Spills ~ Unsealed Radioactive Material

1.

2.

M-6-10

NOTIFY: Notify persons in the area that a spill has occurred.
PREVENT SPREAD: Cover the spill (with absorbent paper if spill is liquid).

CLEANUP: Use disposable gloves and remote handling tongs. Carefully
fold the absorbent paper containing the spill. Insert into a
plastic bag and dispose of in the radioactive waste container.
Also insert into the plastic bag all other contaminated materials
such as disposable gloves. Non-liquid spills are to be cleaned
up in a manner which will minimize the possibility of any of the
spill becoming airborne and inhaled. .

SURVEY: With a low-range, thin-window G-M survey meter, check the
area around the spill, hands, and clothing for contamination.

REPORT: Report incident to the Industrial Safety and Hygiene Office.

CLEAR AREA: Notify all persons not involved in the spill to hold their
breaths and to vacate the room.

PREVENT SPREAD OF SPILL: While holdmg.thelr breaths, personnel in-
volved in the spill should: cover the spill
(with absorbent paper if spill is liquid),
close all windows, shut off fans and air
conditioners, and leave the room. No
immediate attempt should be made to clean
up the spill. -

SHIELD SOURCE: If poss1ble, the spill should be shielded (1f penetrating
radiation is involved), but only if it can be done without
further contamination or without significantly increasing
your radiation exposure.

CLOSE ROOM: Leave the room and lock the door(s) to prevent entry.
CALL FOR HELP: Notify the Industrial Safety and Indistrial Office.

PREVENT SPREAD OF CONTAMINATION: All involved personnel should
remain in one confined area to
limit spread of contamination

(every person who might have been in t%: immediate area of the spill

should be considered contaminated until checked by the Health Physicist);

if the spilled material was powdered, the door(s) and other openings leading

into the room should be sealed with wide masking tape or adhesive tape and

heavy wrapping paper in order to limit spill to the room.

e




#&.

7. PROHIBIT ENTRY: Entry into the contaminated area should be prohibited
and the Health Physicist will direct all subsequent opera-
tions, such as: surveying the area and evaluating

the extent of the emergency, surveying all personnel involved, supervising
decontamination of all personnel, if necessary, and supemsmg decontamination
of the room. .

8. PERSONNEL DECONTAMINATION: Contaminated clothing should be removed
and stored for further evaluation; if the
spill is on the skin, flush thoroughly and t
then wash with mild soap and lukewarm water.

Missing Source - Sealed Radioactive Material

1. CLEAR AREA Notify all persons not involved in the search to vacate the
area.

2. CALL FOR HELP: Notify the Industrial Safety and Hygiene Office.
3. SURVEY: Survey and cordon off the radiation hazard area.

! *

4. PROHIBIT ENTRY: Prohibit entry into the radiation hazard area and await
assistance from the Industrial Safety and Hygiene Office.

M-6-11




GENERAL B ELECTRIC

SPACE SYSTEMS DiViSiO:‘}

GENERAL ELECTRIC COMPANY . .. .. e e e e e e VALLEY FORGE SPACE CENTER
(MAIL: P. O. BOX 8555, PHILADELPHIA, PENNSYLVANIA 19101), Phone (215) 962-2000

Certification of Authorization to Receive Radioactive Materials

This certifies that the Space Systems Division, General Electric Company, is
authorized to receive, possess and use the radioactive materials listed below,: .
according to the provisions of license number_________which expires—___+_. .

Material . ' Form ) . Quantity O

All radioactive ‘materials are to be shipped to the attention of the undersigned
at the following address:

General Electric Company

Space Systems Division

Valley Forge Space Center

230 East Goddard Boulevard

King of Prussia, Pennsylvania 19406

Health Physicist and Date

Distribution: Original accompanies Purchase Order or sent to transferor
Copy #1 Health Physicist
Copy #2 RAM Requestor

: M-6-12
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GENERAL §D ELECTRIC

SPACE SYSTEMS DIVISION
Varrry Forar Seacx Canrn

P.O. Box 8555, Puiea., Pa. 19101

SHIPPER'S CERTIFICATION FOR RADICACTIVE MATERIALS

D AIR THIS 18 TO CERTIFY THAT THE CONTENTS OF THIS CONSIGNMENT ARE PROPERLY DESCRIBED BY NAME AND
TRANSPORT ARE PACKED, MARKED AND LABELED AND ARK IN PROPER CONDITION FOR CARRIAGE BY AIR ACCORDING TO
ONLY ALL APPLICABRLE CARRIER AND GOVERNMENTAL REGULATIONS, (INTERNATIONAL SHIPMENTS ADD AND TO THE

IATA RESTRICTED ARTICLES REGULATIONS,) THIS CONSIGNMENT IS WITHIN THE LIMITATIONS PRESCRIBED
ror rasscrarr/canao (cross ouT onK) CARRYING AIRCRAFT,

D SUFACE THIS I8 TO CERTIFY THAT THE HERKON NAMED ARTICLES ARE PROPKALY CLASSIFIED, DESCRIBED, PACKAGED,

TRANSPORT MAKKED, AND LABELED AND ARE IN PROPER CONDITION FOR TRANSPORTATION. ACCORDING TO TNE AFFLICABLE

ONLY MEGULATIONS OF THE DEPARTMENT OF TRANSFORTATION,

Name AND ADDRESS OF SHIPPER OR HIS/HER AUTHORIZED AGENT

(SicnaTure ano Dare)

Natune ano QuanTiTy or ConTent Pacxase
Rapionuctioe Grour Form AcTivity CaTtzconry T"‘}’:;Z:RT Tyre

Namx or Princirar | Grour Numner Eirver Cuemicat Numser or | = White onr For YeLLow lu:u.:s'muu.I
RaotoacTive or Grours Form PLus Gas/ Cunrizs, or Il = Yerrow or| Lasen on Tvr; ‘Al
| ConTENnT ITo VIl Liaus LiD, On MiLLicunies il - Yerrow Carxoony or Tyre B

Seeciat. Formon As Sercirigp Laszu Owey

EncarsuLaTion
. . .
~

———

- AopotTionat lirormaTion ReQuinen ror Fiasite Matzriats Ouey

T Exxmered From The AposTional REQuinemenT ror Fissiis Matenias Nor Exxmrreo

e Fissix Crass |

B

a
. Fissux Cuass Il [

O

.

Names, Prus Quantity ix Grams, orn ConcentraTion or EnmicHmenT In Use Fissiz Crass 1il

ADDITIONAL CERTIFICATION OBTAINKD BY THE SHIPPER WHEN NECZSSARY!
SPECIAL FORM ENCAPSULATION CIRTIPIGATI(I) D

Tvrx B pacraaina cenriricarx(s) O

]
O

CIRTIPICAT!(I) FOR FISSBILE MATERIAL

GOVERNMENT APPROVALS/PERMITS

RabiaTion Lzvers: Surrace mrem/ur:  THree rFecT MRE M [u=* O.Nt METER MRE M/HR

ContaminaTion LEvVELS:

ALrna DPM[106 M2 BETA=GAMMA prmfice cm?

APPROVED FOR SHIPMENT

(Siamature or Heautn PrysicisT ano Dare)

Distribution: Original and copy #1 Traffic; Copy #2 Health Physicist

M-6-13
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GENERAL %& ELECTRIC

SPACE DIVISION

GENERAL ELECTRIC COMPANY . . .. ......... VALLEY FORGE SPACE CENTER
(MAIL: P. O. BOX 8555, PHILADELPHIA, PENNSYLVANIA 19101), Phone (215) 962-200C

September 12, 1978

Mr. Bernard Singer, Chief

Radioisotopes Licensing Branch

Division of Fuel Cycle & Material Safety
U.S. Nuclear Regulatory Camission
Washington, D.C. 20555

Ref: File Code 90088

Dear Mr. Singer:

The items below refer to Mr. Paul R. Guinn's letter of May 24, 1978. These
responsas are based on discussions among Mr. R. G. Oesterling of General
Electric Company and Messrs. Guinn and Basson and Ms. Tremper of NRC on
July 18, 1978.

Item #]1 - locations of use.

The Space Division occupies several buildings in King of Frussia, PA. Same

- of these buildings are separated from the main complex by 2 to 3 road miles.
Over the life of the license the Division may desire to vacate one or more
of these buildings. In such an event, the occupancy of the vacated buildings
would be reviewed to determine any needed surveys or decontamination. Given
these circumstances, we believed it appropriate to designate the locations as
Valley Forge Space Center facilities in King of Prussia, PA.

.Since this designation appears to be too broad for licensing purposes, it is
proposed that section 1l(b) of form NRC-313 read as follows:

Valley Forge Space Center, 260 Goddard Blwvd., King of Prussia, Pa.
and ancillary facilities on Allendale Road and on Third Ave., King
of Prussia, Pa.

This narenclature is similar to that of the existing license with the addition
of a specific address for the Division's Valley Forge area headquarters.

Item #2 - Designation and tralm.ng of individval users.

The requirements for experience or instruction of individual users vary samewhat
with the proposed use. Personnel with prior similar experience are nomally
considered qualified by the IRAG. Personnel without the required experience are
instructed in subjects which meet the requirements of 10CFR19.12. The instructor
normally is the Radiaticn Safety Officer. However, with IRAG approval, -the

N ozo0e—05  PDR
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Mr. Bernard Singer -2- September 12, 1978

vendors of certain specialized equipment have provided this instruction as part of
an overall training package. The canpetence of the user is verified by various
methods. The most cammon in this facility is use under the supervision of an
authorized user. The authorized user then certifies to the IRAG that the new user
has the capability to perform the required work safely. Much less frequent are
observation during use or oral tests adninistered by the Radiation Safety Officer.
A written test is seldam used. VWhen written test are used, they are normally
incorporated into a test of overall operation.

Item #3 - Ionizing Radiation Advisory Group.

The authority of the IRAG to administer the radiation protection program is clearly
stated in section #M-6 of the Valley Forge Safety Manuzl. The Safety Manual in
turn is established by Space Division Policy.

Itens #4 & #5 - Quantities of byproduct material.

The format of the submittal was identicai to the most recent amendment. Nevertheless,
section 6 of form NRC-313 is revised as shovn below. The quantities listed include
a camparatively large quantity of tritium which is awaiting disposal.

6(a) Byproduct Material 6(b) Form and Quantity
(1) Any byprocduct material with (1) Sealed sources (1) 40 curies, NIE 1
atomic nurhers 3 to 82, in- curie per source

clusive and except S:90.

(2) Any byproduct material with (2) any fr..arm (2) 5 curies, NTE 0.5 curie
atomic nunbers 3 to 83, in- per nuclide
clusive and exzept Kr85.

(3; Strontium-90 (3) sealed source (3) 10 curies

(4) RKrypton-85 (4) any form (4) 45 curies

(5) Hydrogen-3 ' (5) Sealed sources (5) 30 curies

(6) Hydroyen-3 (6) Any form (6) 5 curies

(7) Polonium-210 (7) sealed sources (7) 0.5 curies

(8) Polonium=-210 (8) Any form (8) 0.1 curie

(9} Americium-241 (9) Sealed sources (9) 3 curies

Ttem $6 - Calibration procedares.

Calibrations are nomally performed by, or under the directicn of, the Radiation Safety
Oificer, When an instrument iz returmed “o the manufacturer or sent to a facility
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Mr. Bernard Singer -3~ September 12, 1978

which specializes in radiation protection instrumentation repair, calibration is
normally requested as part of the repair service.

The calibration sources used are appropriate to the type of radiation detected and/
or measured. Gamma dose rate measurements are campared against instrument response
to either a 100 millicurie Csl37 source or a -30 millicurie Co60 source, both
corrected for decay. Alpha emitter contamination measurements are campared against
the response to plutonium plated disc sources. Beta emitter contamination measure-
ments are campared against response to Cl4, Co60, Cl36 or Sr90/¥90 sources depend-
ing on the energy range, with source strength corrected for decay as needed.

Jtem #7 - Personnel monitoring.

The normal badge exchange frequency is quarterly. More frequent exchanges would
be used if warranted. For example, highly variable dose rates to personnel or
dose rates above three rems per year would warrant a monthly or more frequent
exchange. Currently, there is no need for badge exchanges more freguent than

quarterly.

The practice of the IRAG for work with unsealed radioactive materials is to require
engineered controls to minimize exposures such that bicassay would not be needed.
The need for biocassay is therefore limited to accident or emergency situations.
Bioassay would, for example, be required in the event an emergency entry is made to
clean up a contamination spill ocutside a hood or glove bax. Another example is the
situation where an employee is found to be contaminated on the face or head.

Biocassay is not required for tritium since the entire inventory is in storage, with
the major part awaiting disposal. In the event work with unsealed tritium is
required, the "Guidelines for Bioassay Requn:enents for Tritium" will be used as a
guide.

Iten #8 - Facilities and equipment.

In the meeting of July 18, 1978, it was indicated that a sketch of one example
of a facility would ke a sufficient response. The sketch below is of a facility
for leak-testing electronic camponents using a Tric-Tech (TM) pressurization
device. The sketch is not to scale. This facility utilizes approximately 12
curies of Kr85.

, test equipment| | test equipment
F;tack‘, O benches bench
{(to roof)
Pressurizer r su.rvey
and_oonscl fire extinguisher — () Ll
] storage

! _ /<\ Access

pressurized instrunant controlled by

! parts calibration work storage combination lock

! storage - source bench cabinet .
! storage i \
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Mr. Bernard Singer -4~ September 12, 1978

The exhaust system is on uninterruptible power the exhaust stack terminates at
1.3 times the building helght as recamended by the ACGIH. The stack mom.tor
and exhaust flow alarm in the Plant Protection Center.

Jtem #9 - Radiation Protection.

(9a)

(9b)

(9¢)

(9d)

(9e)

(9£)

The limits for contamination are stated in Attachment #7 to the license
application. The detection limit for the portable instrumentation in use
is appraoximately 30--50 gls/mm On large surfaces, wipes w1th an area
of approxmately 1000 an® are taken. "Any equipment which m internally
contaminated is tagged as radioactive material.

Personnel working with unsealed radiocactive materials are required to
make frequent surveys during the course of a work day using standard,
accepted techniques. The Radiation Safety Officer or his delegate makes
daily record surveys in areas where unsealed materials, other than noble
gases, are in use. Standard good practices such as surveying and/or
bagging materials removed from the hood or glove bax and surveying the
hands, arms and front of the body frequently are used.

The Radiation Safety Officer or his delegate surveys equipment with a
history of contamination prior to disassembly or rewoval. Where practicable
the eqm.pnent is decontaminated. Where decontamination is not practicable
or removal‘contamination remains, a restricted area is set up and the work
performed under the direction of the Radiation Safety Officer.

Air sampling or monitoring is performed for any work with quantities of
unsealed byproduct material which exceed the values in 10CFR30.71.

The primary criteria are the linear flow velocity at the front of hood faces
and the differential pressure between a roam and the interior of a glove
box. The specification for hood faces is 100 feet/min as checked with a
velameter. Glove boxes are maintained at negative 0.2 to 0.5 inches water
gauge with respect to the surrounding room.

The basic instruction for all employees to report any emergency is to
telephone the Plant Protection Center by dialing the emergency number
(A-FIRE, 2-3473). Personnel in the Protection Center are given standing
orders for contacting various personnel according to the type of
emergency.

Personnel who work with radicactive materials are instructed in specific
actions to be taken in the event of an emergency involving radicactive
materials. Included are such items as fires, spills, monitor alarms
and missing sources.

"In addition, the plant Fire Brigade receives general instruction regardirss

fighting fires involving radicactive or other toxic materials.

Y
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(Sg) A semiannual inventory is made by physically locating sealed sources and
verifying quantities of unsealed sources. The attached "Source History"
form is used. Entries to this form are at charges only. That is, the
semiannual inventories aren't recorded unless a change in location is
determined. :

Ttem #10 - Waste disposal.

Attached is a revised Attachment #8 to correct the oversight.

Other Items.

During the meeting of July 18, 1978, Mr. Guinn indicated that Krypton-85 may be
released to the enviroment at an annual average concentration of up to 1x10~5 uCi/ml
with no need for micrameteorological data or determining effluent pathways. 2n
increased release rate for venting of KrB85 fram leak test facilities is requested.
The Space Center, on Goddard Blvd., is equipped with two exhaust stacks which
terminate at a height of approximately 64 feet above grade, which is slightly
greater than 1.3 times the height of the building. Grade level is above the
surrounding terrain. The nearest residence is further than one-half mile. No
site micrameteorological data have been taken. The total flow rate of both
exhausts_is 860 ft3/min. The quantity emitted during one year at a concentration
of 1x10™> uCi/ml would be 128 curies. This value is greater than the anticipated
annual requirements.

Please contact me or the Radiation Safety Officer, Mr. R. G. Oesterling, at
215-962-5926 if there are additional questions.

Cordially,
e

e -1/./' _/‘Z

LLpat it Sk et Ly
Thamas P. Handley, Manager
Industrial Security, Safety
a.nd mnistrative SeI'Vices

TPH:mon
attachments
cc:  RG Oesterling
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SPACE DIVISION

GENERAL ELECTRIC COMPANY ..... et ne e VALLEY FORGE SPACE CENTER
(MAIL: P. O, BOX 8555, PHILADELPHIA, PENNSYLVANIA 19101), Phone (215) 862-2000

March 27, 1980

Mr. Bernard Singer, Chief

Radjoisotopes Licensing Branch

Division of Fuel Cycle & Material Safety
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Ref: U.S. NRC License #37-02006-05

Dear Mr. Singer:

The referenced license is a Type A specific license of broad scopel One of

the activities under this license and approved by the radiation safety committee
is the use of krypton-85 for leak testing of spacecraft. The method of use is
described in the attachments.

This letter is to request an amendment to license #37-02006-05 vhich would
permit our radiation safety committee to authorize testing at the USAF Eastern
Test Range, Cape Canaveral, Florida. The five attachments contain a description
of the testing, the facilities and provision for radiation protection services.

Also attached is a check for $40.00 in accordance with the fee schedule in
10CFR Part 170 for an amendment to a category 3K license: Your early attention
to this request will be greatly appreciated to assure that we may meet our
schedule committment under a US Dept. of Defense contract.

1

. 7 7
. o CC,’L /4

T. P. Handley, Maﬁgger
Industrial Security, Safety,
Medical & Administrative Services

TPH:mon
attachments

9409270601 g40801
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Attachment #1°

Leak Test Operator Qualifications

The personnel who will perform krypton-85 leak testing at the ETR will
be approved by the Ionizing Radiation Advisory Group. Requirements
for approval include the following:

e Completion of training in the use of the TRW leak detection
apparatus as certified by the Manager, Systems Test

o Experience with at least one leak test at the Valley Forge
Space Center

e Education and training in the radiation protection aspects
of Kr85 by the Space Division Health Physicist

¢ Education in license requirements by the Health Physicist

® Approval by the VFSC Medical Services to perform radiation
work

The Manager, Systems Test will maintain a roster of all currently approved
Teak test operators and be responsible for the conduct of all General
Electric personnel associated with these tests.



Attachment #2

Description of Leak Test System

Purpase

The reason for leak testing the spacecraft by the method described below is to
conform with quality assurance specifications of the U.S. Dept. of Defense. This
method provides greater sensitivity to leakage than do other methods.

Apparatus

The following items are utilized to perform these tests:

Kr-85 diluted with helium in standard gas cylinders at a concentration
of about 1.5 microcuries per milliter

gauges, piping, filters and pressurizing pump associated with Kr-85 cylinders

a hood with powered exhaust ventilation to enclose the Kr85 cylinders and
associated equipment dur1ng the progress of the test

the spacecraft to be tested
a leak-tight bag to enclose the article under test

a radiation detector and associated circulating fan to measure the
concentration of Kr85 in the bag enclosing the test article

radiation protection monitoring equipment

Description of Leak Test Set-up

The leak test apparatus is set up according to the following block d1agram to perform
the leak test:

! - PRESSURE
Le—ro0D

LEAK-TIGHT g} SPACE~ rina GAS FILTER ] ATMOSPHERE
BAG | CRAFT T & GAUGES |

] 11 |

L} bt |
CIRCULATING ____o l.— Xe 8% L exmaust
CYLINDERS - :_;\:‘ci ‘
1

]
DUCTS \
RADIATION !

DETECTCR [_

RECORDER




Attachment #2
continued

The spacecraft is pressurized with the Kr85/He mix through a filter and gauges. The
Kr85 leaks from the test article into the leak-tight bag. The atmosphere in the bag

is circulated in a closed loop through the radiation detector/recorder. The pressuriza-
tion of the test article is controlled so that the expected concentration of Kr85 inside
the leak-tight bag is normally less than 10 microcuries per cubic meter.

The piping and connections are checked for leak tightness prior to the introduction
of Kr85 by pressurizing with inert gas. Valve manipulations are performed inside the
hood.

Gas Recovery and Venting

At the end of the leak test, the set-up is reconfigured a§ shown in the following
diagram:

—————— - Pm———————————
| I | pe—— HOOD e
LEAK-TIGHT ! SPACE~ P 1 FILTER PRESSURIZING | ATMOSPHE
BAG | CRAFT TI { & GAUGES PuMP | T
| ] ;
L ———— - ' [ !
] fr l Ll  exHaust
| Kr &3 FAN &
_ CYLINDERS ] A TACK —
RADIATION ! f[—
DETECTOR
RECORDER L'—_—_"'—_'_—'——__‘J,
St——

The pressurizing pump is introduced into the system by means of valving. The gas in
the spacecraft is pumped back into the cylinders. The leak-tight bag- is vented through
the detector/recorder as shown until the count rate in the detector reaches background.
The amount of Kr85 vented through this route is somewhat less than 500 microcuries.

After the pump has reached its capability to pump the gas from the test article to the
cylinders, a small amount of Kr85 remains in the spacecraft. The quantity is on the
order of 1 millicurie. The quantity in the spacecraft is reduced to less than 100
microcuries by repetitive pressurizing and venting with nitrogen.. The venting gas is
directed into the exhaust system.

At the completion of the entire test cycle the apparatus is surveyed for radiation due
to residual radioactivity.



Attachment #3°

Description of Facilities

The Teak test operations will be conducted in the Satellite Assembly Building

at the USAF Eastern Test Range. This building is equipped with an exhaust ventilation
system. The flow rate is 500 cubic feet per minute. The stack terminates at 88 feet
above grade. The building height is 70 feet above grade. The hood in attachment #2
would be connected to this exhaust system.

The occupancy of the site in a radius of 400 meters is about 75 peop1e:- The . population
within a radius of 800 meters is approximately 1500. A1l of ‘these people are empioyees
at the ETR.




Attachment #4

Safety Analysis & Radiation Protection

Emergency Actions

The spacecraft piping and associated equipment will have been tested for leakage
prior to the final test at the ETR. Extreme care is used to avoid damaging the
spacecraft in any manner due to its high value. The gas cylinders are handled
with carts and normal industrial good practices to avoid damage.

Emergency situations and actions are as follows:

o Castrophic failure - evacuation of all personne1 until Kr85 has
dispersed to a concentration of 10 uCi/m3 or less.

¢ Major piping break or other leak - one previously identified individual
valves off the cylinder, then evacuates. All others evacuate at the start.

¢ Minor or over-specification leakage - gas supply is valved off, gas is
recovered as appropriate or vented so that repairs can be performed.

Experience at the Valley Forge Space Center has shown that the systems described herein
are highly reliable against leakage.

Gas Release Analysis

A1l Kr85 is normally vented through the 27 meter stack on the Satellite Assembly
Building. The normal release rates are expected to be less than 2 millicuries over a
period of about one hour at the end of a test.

However, in the event of failure of the cylinder pressurizing pump, it may be necessary
to vent the spacecraft and release the inventory in the spacecraft of about 0.5 Ci.

In this case, the maximum permitted venting rate is determined by the ground level
concentration. The 1imiting concentration is taken to be 3x10-7 uCi/ml, which is the

~ maximum permitted continous concentration for exposure to the genera] population.
Sutton's equation for the maximum downwind concentration:

2Q Cz
X max = —
eﬂfuhZCy

Values:

X max = 3x‘IO"7 uCi/m1 = maximum downwind concentration
Q = release rate

e = 2.71

7 = 3.14

u = wind speed = 1 meter/second

h = stack height = 27 meters

Cz,Cy = diffusion coefficients

Cz = Cy (isotropic diffusion)

This yield maximum permitted leak rate of 1.9 millicuries per second.
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Attachment #4
continued

Radjation Protecfion & Administrative Controls

Radiation protection services will be under the direction of the Valley Forge
Space Center Radiation Protection Officer. The available instrumentation of
the VF Space Center will be utilized at the Eastern Test Range as needed.

Administrative control will be in accordance with the test procedure #DC3- TP 6103.
Th1s procedure will be available at the site.

] N - S e
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Isotope
Kr85

Ba133

Attachment #5

Radioactive Materials

Form Quantity
any 15 Curies
sealed 20 microcuries

Use
leak test gas

calibration source

&%
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SPACE DIVISION

GENERAL ELECTRIC COMPANY .. ... e e e e VALLEY FORGE SPACE CENTER
(MAIL: P. O. BOX 8555, PHILADELPHIA, PENNSYLVANIA 19i01), Phone (215) 962-2000 '

June 5, 1980

U.S. Nuclear Regulatory Commission

Office of fluclear Materials Safety & Safeguards
Materials Licensing Branch

Washington, D.C. 20555

Dear Sir:

This letter requests an amendment to materials license SMB-1005 to
include source materials presently covered under Special Nuclear Materials
Ticense SNM-1199.

Concurrent with this amendment we are also requesting that Special
Nuclear Material license SiM-1199 be aliowed to expire as of June 30, 198C.

The specific nuclear materials that need to be transferred from
SiM-1199 to SMB-1005 are as follows:

Material Maximum Amount

vl

A. Plutonium 5 sealed sources of Pu238 totalling less
than 6 milligrams
3 sealed sources of Pu239 totalling less
than 1 milligram

Only one of the Pu238 sources and a set of Pu23? calibration sources
have been used in the last 4 years. Both of these sources are only uced
to check and calibrate health physics instruments.

The remainder of this plutonium is and will remain stored in our
radiation safety vault until an acceptable means of disposal! of transfer
to another Special Nuclear Materials License can be arranged.

C. Uranijum enriched 4.7 grams as sealed sources
in the U-235 isotope

These sources have also not bean used for several years and wiil alss
be kept in storage until scme transfe: can be arranced.

8409270607 840801
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Items B and D of License SNM-1199 (one milligram of sealed U-233 and
300 grams of contained U-235) were never purchased or used by this facility.
Thus, there is no need to transfer these materials to License SMB-1005.

The use of Uranium and Thorium presently covered by license SMB-1005
will remain the same as ocutlined in our application dated August 23, 1979.
Of the materials being transferred from license SNM-1199 to SMB~1005 only
a small amount of the plutonium will be used to calibrate Health Physics
instruments.

There will be no specific use of the remaining special nuclear material
presently covered by license SNM-1199 and this material will remain in
storage until an acceptable method of disposal or transfer to another SNM
Ticense holder can be arranged.

Enclosed with this request is a check for $40.00 to cover this
amendment fee.

If there are any further questions concerning this amendment, please
contact me at 215-962-3129 or A. W. Kobylinski our Radiation Safety Officer
at 215-962-1085.

Very truly your s

7 FHa.

T. P. Handiey, Chairman
Ionizing Radiation Advisory Group

TPH:mon
cc: A. W. Kobylinski

encl.
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SPACE DIVISION

GENERAL ELECTRIC COMPANY ..... e e s s e VALLEY FORGE SPACE CENTER
{MAIL: P. O. BOX 8555, PHILADELPHIA, PENNSYLVANIA 19101), Phone (215) 962-2000

November 5, 1980

Ms. Lynn 0'Rielly

US Nuclear Regulatory Commission

Office of Nuclear Materials Safety & Safeguards
Materials Licensing Branch

Washington, D.C. 20555

Dear Ms. 0'Rielly:

Attached is a copy of a Tetter that was sent to the Materials Licensing
Branch on June 5, 1930, requesting an amendment to License SMB 1005.

At this time, we are again requesting an amendment to Materials
License SMB 1005 (Control Number 15-997) to allow it to include materials
presently covered under License SNM 1199 (Control MNumber 15-998).

Shortly after speaking with you last June, I was informed by the local
IRC Office and the former Space Division Health Physicist, that this
amendment would have a greater chance of being approved if we were to
transfer three 30 millicurie Pu 238 sealed sources, presently covered under
SiM 1199, to some other Special Wuclear Material license holder.

For the past several months I have been attempting to find another
SNM Ticense holder who has some use for these sources. In_August, I was
finally put in contact with the Department of Energy's Pu 238 reclaimation
operation at Savannah River. I was told on the phone by a DOE representative
thaE ghe Savannah River Operation would most 1ikely be able to accept our
Pu 238 sources for reclaimation purposes. However, on October 17, 1980, I
received a letter from Savannah River stating that they could not accept these
sources due to their small size.

The letter from Savannah also difected me to contact DOE's Director of
Operations in Washington, D.C. and have the Pu 238 declared as waste.

The response I received from the DOE's Director of Operations Division
was that since the three Pu 238 sources are presently the property of the
General Electric Company, they are considered to be commercial sources and
thus cannot be declared as waste under DOE regulations.

8409270614 840801
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L. O'Rielly -2- 11/5/80

It now appears that there is no acceptable way for us to transfer or
dispose of this material and we are back where we started.

As stated in our letter of June 5, 1980, with the exception of four
very small Pu 239 sources that are used for instrument calibration, none of
the material covered under SNM 1199 has been used for any purpose in several
years. Further, there is no intended use for any of this material in the
foreseeable future. ; .

The specific Special Nuclear Material that we do have at this facility
under SNM 1199 is as follows:

: Present Present

Number Source Activity Type Location Use

12 Pu 238 5 pjco curies  Solid  Radiation Vault None
13 Pu 238 5 micro curies Sealed Radiation Vault None
16 py 238 30 millicuries Sealed Radijation Vault None
17 Pu 238 30 millicuries Sealed Radiation Vault None
18 Pu 238 30 millicuries Sealed Radiation Vault None

14 Pu 233 5 micro curies Sealed Radiation Vault None
9 Pu 23 4 micro curies Sealed Radijation Vault None
n Pu 239 =20.38 microcuries Sealed H.P. Office Instrument

(Total) Calibration
a) 3.78 E%aci _

b) 2.84 E~3.«(i

¢) 3.1 E-24(Ci : i
d) 3.36 E-1.4Ci |

19 u 235 1.0 microcuries Sealed Radiation Vault None
20 u 235 <0.01 microcurjes Sealed Radiation Vault None

A1l of the above material is located at General Electric Company's
Valley Forge Space Center, Goddard Bivd., King of Prussia, PA. Source
number 11, the Pu 239 calibration set, is the only Special Nuclear Material
for which there is any use at this facility.

If you believe that it will not be possible to approve this amendment
request as it is, please advise'me of the possibility of obtaining a license
to cover this Special Nuclear Material for storage only.

A check for Seventy Dollars ($70.00) to cover the additional cost of this
amendment application will follow shortly.

If you have any further questions abci:t this amendment, please contact me
at (215)962-1085.

Sincerely, - //,

. "/’ 7 22" e 7,
Ll W T tare
‘A. W. Kobylinski
Radiation Safety Officer
attachments :
cc: TP Handley . |
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Taaa® January 25, 1984
Docket No. 030-06046

General Electric Company
Snace Systems Division
ATTN: John R. McFadden

Health Physicist
GE/SSD, Valley Forge Space Center
Safety Office Room L9506, POB 8555 -
Philadelphia, PA 19101

License No. 37-02006-05

Control No. 02064

SUBJECT: LICENSE RENEWAL APPLICATION
Gentlemen:

This is to acknowledge receipt of your application for renewal of the material(s)
license identified above. Your application is deemed timely filed, and accordingly
the license will not expire until final action has been taken by this office.

Any correspondence regarding the renewal application should reference the control
number specified and your license number.

Sincerely,

Origzinal Signed By

Deriz J, Tagter

John E. Glenn, Ph.D., Chief

Nuclear Materials Section B

Division of Engineering and
Technical Programs

5409270485 840801
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General Electric Company

Space Systems Division

ATTN: Mr. John R. McFadden
Health Physicist

Valley Forge Space Center

P.0. Box 8555

Philadelphia, Pennsylania 19101

Gentlemen:

This refers to your application dated January 16, 1984, for
renewal of Materials License 37-02006-05.

We received your check for $150. Your application, however, is
subject to renewal fees totalling $610 as specified in Cate-
gories 1J ($460) and 3K ($150) of Section 170.31, 10 CFR 170,
copy enclosed. Payment of the additional 3460 should be made
to the U.S. Nuclear Regulatory Commission and mailed to my
attention at our HWashington, D.C. address.

Your application will be processed by the Region I Licensing
staff located at 631 Park Avenue, King of Prussia, Pennsylvania
19406. The additional fee, however, is required prior to issu-
ance of the renewal. When submitting the fee, please refer to
CONTROL NUMBER 02064.

Sincerely,

.

Glenda Jackson D

License Fee Management Branch !
Office of Administration Mooy
.'V'L . .;l: \\.\ .
Enclosure: &}ixf\ Aoy A
: i &7V T
.cc. Region 1 . N\ 4*' 9\.
DISTRIBUTION: %Y‘
Pending Fee File . ;

Weekly Reading_Fi1e. -
Materials Reading File 8409270482 840801

W ESs  eon . MLIO

B S A R N B I S O

:‘_:>2//‘/84 ....... ‘ ..... 2///84 ........ ; ........................... ! ............... ' ........................... et ieaeaiaeey s .............. eenenn

.................. N

i

o 218 {10-201 HAC.e122 OFFICIAL RECCRD COFY



AUG O I 1984

License No. 37-02006-05
Docket No. 030-06046
Control No. 02046

General Electric Company

Space Systems Division

ATTN: Thomas P. Handley, Manager
Industrial Security, and
Administrative Services

Valiey Forge Space Center

P. 0. Box 8555

Philadelphia, Pennsylvania 19101

Gentlemen:

Enclosed is Amendment No. 39 to renew License No. 37-02006-05. You should
review this amendment for correctness and to assure that any changes in
procedures required by the conditions are implemented.

We wish you continued success with your licensed program.

Sincerely,

ohn E. Glenn, Ph.D., Chief
uclear Materials Section B
Division of Engineering and
Technical Programs

Enclosures:

1. Amendment No. 39
2. Form NRC-313(I)
3. Form NRC-3

RI:DETP RI:DETP

Davis/co //' 1G1enn
3] 184" / §71 /84
/ .

OFFICIAL RECORD COPY 37-02006-05/LTR - 0001.0.0
07/27/84
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AUG 22 1984

General Electric Company

ATTN: Mr. Jack McFadden, Health Physicist
Safety Officer

Valley Forge Space Center

P.0. Box 8555

Philadelphia, Pennsylvania 19101

Gentlemen:

This refers to License 37-02006-05, Amendment No. 39, which was issued August 1,
1984 in response to your application for renewal dated January 16, 1984. Through
an oversight, the Ticense was reviewed without remittance of the prescribed fee.

We received your checks totalling $260 in payment of the renewal fee specified
in fee Categories 11 ($110) and 3K ($150) of §170.31 of the enclosed 10 CFR 170,
which was in effect at the time your application was filed. Your request for
storage only of special nuclear material, however, should have been subject

to a renewal fee of $460 as specified in fee Category 1J. Fee Category 11
applies only to licenses authorizing possession and use of special nuclear
material in sealed sources contained in devices used in industrial measuring
systems. .Accordingly, please remit the additional $350 fee within 20 days

from the date of this letter. Payment should be made to the U.S. Nuclear Reg-
ulatory Commission and mailed to my attention.

We apologize for the inconvenience this oversight may cause you or your Company.

Sincerely,

Original Signed by
A. S. Cabell,./

Glenda Jackson
License Fee Management Branch
Office of Administration

Enclosure:
10 CFR 170

DISTRIBUTION:

Pending Fee File
Weekly Reading File
Materials Reading File

8409270496 840801
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GENERAL @3 ELECTRIC

SPACE SYSTEMS DIVISION
GENERAL ELECTRIC COMPANY & VALLEY FORGE SPACE CENTER ® P.O. BOX 8555 @ PHILADELPHIA, PENNSYLVANIA 19101 @ (215) 962-2000

September 5, 19864

Glenda Jackson

License Fee Management Branch
Office of Administration

U. S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Ms. Jack§on:

Per your letter of August 22, 1984, attached is a check for $350.00 to
cover the additional fee for Amendment No. 39 to license 37-02006-05.

Sincerely,

Qo

A. W. Kobylinski
Senior Industrial Hygienist

Z.

/aab
Enc.

o [0l
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