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FORM AEC-2 rORu APPROvEO

Prev (ious editions
WI suREAu OF BUDGET NO as.Roo

mb"'''t'- UNITED STATES ATOMIC ENERGY COMMISSION

APPLICATION FOR SOURCE MATERIAL LICENSE
Pursuant to the regulations in Title 10, Code of Federal Regulations, Chapter 1, Part 40, application is hereby
made for a license to receive, possess, use, transfer, deliver or import into the United States, source material
for the activity or activities described.

t. (Check one) 3 N^MEOF^PPL' CANT

(a) New license General Electric Co. . Aircraft Eneine Grcur
(b) Amendment to License No. 2. PRINCIPAL eu.iNE.3 ADORE 53

(c) Renewal of License No. ST3 " Mail Droo E-lh
O (d) Previous License No. Cincinna'ti, Ohic h5215

4. ST ATE THE ADORESS(ES) AT WHICH SOURCE M ATERI AL WILL BE POSSESSED OR USED

General Electric Co., Cincinnati, Ohio 45215
General Electric Co.. Feebles, Chic h5660

5. BUSINESS OR OCCUP ATION 6. (a) IF APPLICANT IS AN INOlVIOUAL. STATE (b) AGE
CITl7 EN SHIP

Devel. & Mfg. Jet engines
7. DESCRIBE PURPOSE FOR WHICH SOURCE M ATERI AL WILL BE USED

A)Up to 4% Thoriu in magnesiu= alley utilized in jet engine parts for strength
weight ratic. B) Up to k% Therium in nickel base alloy utill:ed in jet engine
parts for high temperature thermal fatigue resistance. el Depleted uraniu= used
as flywheel on a caterpiller model ECOA inertia weld machine. .ss

s. STATE THE TYPE OR T YPES. CHEMICAL FORM OR FORMS. AND OUANTITIES OF SOURCE M AT ERI AL YOU PROPOSE TO RECEIVE.
POSSESS. USE, OR TRANSFER UNDER THE LICENSE

'

(a) T'r PE (b) CHEMICAL FORM (c) PHYSICAL FORM (Including (d) MAXtMUM AMOUNT AT
To U or Th.) ANY ONE TIME (in pounds;

NATURAL URANIUM

URANIUM CEPLETED IN bepleDed UIEU
THE U-235 ISOTOPE gnggggd in, gtegl 1M ]D NNSTO

Magnesiu alley Max 4fo thoriu= 54c kilograms :ncr:..u
THORtUM OSOTOPD , - Ms h4 therium 500 kilc eses therium

(ep M A AIM UM TOT AL QUANTIT Y CF bouRCE M ATERI AL YOU WILL H AV E ON H AND AT ANY TIME un pounc41

10hc kilc pa s thoriu plus 7275 kilograms depleted uranium
9. DESCRIBE THE CH EMIC AL. PH YSICAL. M ETALLU RGICAL. OR NUCLEAR PROCESS OR PaOCESSES IN WHIC H THE SOURCE M A'f ERI AL NILL

BE USED INQlCA TING T H E M A XIM U M A MOUNT OF SOURCE M ATERI AL INVOLV ED IN EACH PROCES S AT ANY ON E TIM E. AND pro wlOING
A T HOROUGH EV ALU ATION CF TH E POTEN TI AL R ADI ATION H AZAROS ASSOCI AT ED WITH EACH ST EP OF T HOSE PROCESSES.

.

m

.
.

.

See Attachment 90H and 9U

10 OESCRf BE T H E M INI MUM TECHNICAL QU ALWlCATIONS INCLUDING TR AINING AND EXPE RIENCE TNAT WILL BE REcusHED OF AP-
PLICANT'S SUPERVl% CRY PERSONNEL INCLUDING PERSON RESPONSIBLE FOR R ADI ATION SAFETY PROGR AM sOR OF APPLICANT IF
APPLICANT 15 AN aNOlVIOU ALJ.

See Attachment 10TH and LOU

OESCRIBE T HE EQUIPM EN T AND F ACILiT tES WHICH WILL BE USEO TO PRCT ECT H EALT H AND MINIM 12E D ANGER TO LIFE OR POOPERTY
AND REL A T E T HE USE OF T H E EQUIPM EN' AND F ACILITIE 4 TC TH E OPER ATIONS LISTED IN IT E M 9. 6NCLvOE (a) R ACI ATION DE'ECTICN
ANO RELAT ED INST RU M ENT S Ofichadmg film badges, docimeters. counters. est temphng, and Mher survey equipment as appropriate. The Jescriptinn of
radiation detectiorn instruineMa snould incle le the instrument cheracteristics och as type of rad 6ation detected, window thscisness, and the rangets) of eacn in.
strument).

See Attachment 11TH (a) and ilU (a) *

(b) M ET HCO FREQUENCY AND ST AND ARos USEO N CALtBn ATtNo |N%i RUMENTS LISTED IN (a) ABOVE. INCLVOING AIR SAMPLANG
EQuiPM ENT por nlm badges, spectiv methat of cabbretnng sad processing. or name supf ster).

..

See Attachment llTH (b) and ilU (b)
,
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Page 2

f t(c). VENTIL AT ON EQUIPM EN T W H IC H WILL BE USED IN CPER A"*10N5 WHICH PRODUCE OUST F u M ES. MIST s. og C A sE s. 4NCL,,,0#NG
PLAN VIE W * SHOWING T YPE AP.C, LOCAT son OF MOCO ANO FILTERS. MINIMU M VELOCITIES M AiNTAINED AT MCCD CPENINGS ANO PRO.
CEDURES FON TESTING SUCH EQVIPMENT.

See Attachment llTH (c)
For depleted uranium, no ventilatien required because no airberne centa inants
generated.

*
12. CESCRIBE PROPCSED PROCEDURES TO PROTECT HEALT H AND MINIMl1E DANGER TO LIF E AND PROPERT Y AND RELAT E T HE5E *#C.

CEDURES TO THE OPER ATIONS LIST ED IN ITEM 9. INCLUDE. (a) SAFETY FEA%RES AND PeQCEQURES TO AvQlO NONNUCLEAR ACCl.
DEN TS. SUCH A$ FIRE. EXPLOSION, ETC.. IN SOURCE M AT ERI AL STOR AGE AND PROCE5b4NG AREAS.

4

See Attachment 12TH (a) and 12U (a)

(6) EMERGENCY PROCEOURES IN THE EVENT OF ACCIDENTS WHICM MIGHT INVOLVE bOURCE M A TERIAL.
;

~

See Attachment 12TH (b) and 12U (b)
;

(c) QET A4 LED CEhCRIPTION OF RADI A T CN SURVEY PRQGRAM AND PROCEDURES.

tSee Attach =ent 12TH (c) ,

No radiation survey pregram required for uraniu=.

13. WASTE PRODUCTS: 1/ none will be generated, state "None" opposite (a), pelow. It weete products will be gener.
sted, check here & and explain on a supplemental sheet: 2

(a) Quantity and type of radioactive waste that will be generated. (Ncne for uraniu=) ,

(b) Detailed procedures for waste disposal.

14. IF PRODUCTS FOR DISTRIBUTION TO THE GENERAL PUBLIC UNDER AN EXEMPTION CONTAINED IN !

to CFR 40 ARE TO BE MANUFACTURED. USE A SUPPLEMENTAL SHEET TO FURNISH A DETAILED .>-
IDESCRIPTION OF ThE PRODUCT, INCLUDING:

(a) PERCENT SOURCE MATERIAL IN THE PRODUCT AND ITS LOCATION IN THE PRODUCT. f
(b) PHYSICAL DESCRIPTION OF THE PRODUCT INCLUDINO CHARACTERISTICS. IF ANY. TH AT ' NILL l

PREVENT INHALATION OR INGESTION OF SOURCE MATERIAL THAT MIOHT PE SEPARATED i
FROM THE PRODUCT. J

(c) BETA AND BETA PLU3 G AMMA RADIATION LEVELS (Speci/r instrument used, date o/ calibration and ;

calibration technique used) AT THE SURF ACE OF THE PRODUCT AND AT 12 INCHES.
(d) METHOD OF ASSURING THAT SOURCE MATERIAL CANNOT BE DISASSOCIATED FROM THE MAN. |

'

UFACTURED PRODUCT. See Attachment ik i
!

CERTIFICATE !
;

.
(This item must be completed by applicant)

ss The applicant, and any officialexecuting this certincate on behalf of the appli: ant named in item 2, i*
certify that this application is prepared in conformity with Title 10, Code ol' Federal Regulations,
Part 40, and that allinformation contained herein, including any supplements attached hereto,is
true and correct to the beat of our lenowledge and belief.

General Electric Cc=pany'

Aircraft Engine Greut- - - -

. ,
s Apphcant nemeet en la.m 2)

U***OD*# b' 19I0 BY: >Dated
[ (Ptsnt .c [pe Aame uneer essnarwr.) i

J.D. Engel ,

Manager of Industrial Hvriene -

, r,,se . e.,,ar,en ma,.i a.a nea,s.e e. .< a en e.n.a ao as. .pou ;ano , >

|
i

W4Rh|hC| I'4 I'.Nf. St'Cl|Otl 1001: Art of June 2.L 1918; 62 Stat. *49: makes it a criminal ofense te make a willfulle fal c state. -

ment Or fe)tfrM*ntation le any department or agency of the L'nited States as to any matter within its jurisdiction.
<

IA1 GovElmet Rmi mli yt'G, % O.h36-977t

** i

6

e

y m,,p.-e. , , , - - gg,. ,.-p y --r g ,,,,,.m-. p.g-,cp-.rwy--., --wn-,,,.ny,,my, _, ..y.w..,.,,.---,q.,m, _.,,,.-.,a- mee=. .se-ee------.
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ENGINE

GENERAL ELECTRIC COMPANY . . . . . . . . CIN CIN N ATI. C Hlo. 4 5 215 GROUP
Phone (513) 243 2000

Nov. 30, 1978
.

N.R.C. Source Materials License # STB-53 Renewal Application

Attach =ent 9TH

For magnesiu=-thorium alloy
Jet engine ec=penents _of magnesium-thorium alley are received as precast or forged
stock and require only conventional =achining operations (such as surface turning and
milling, and hole drilling and threading) to fabricate a finished cc=penent. Largest
component =achined or handled at ene time weighs 72 pounds. No external radiatien
hazard present and surface radiation level is quite lov suen that ite=s can be safely
handled by hand. Air sa=pling of =achining operations en =agnesium-thoriu: alley ever 7

"

the last ten years has indicated that airborne radiation is lov, usually'at natural
background levels and that exhaust syste=s for thorium per se have net been required.
If changes in processing t'chnique would produce excess radiation level in air, thene
exhaust syste=s would be added as described in attach =ent 11. No chemical er =etal-
lurgical processing done en these ec=ponents except the above =achining prece4nres.
Because of the low radiaticn levels, no film badging or biological =enitcring vill te i

done unless changes in processing and air sa=pling analysis indicate a need. We have-
cc=plete medical and laboratory facilities and full-time physicians to do biolegical -

monitoring if such would becc=e necessary.

For nickel-thorium allov
Nickel-thorium alloy is received precast er forged frem a selected vender and then
General Electric fabricates the ite=s into certain jet engine ec=penents using ccnven-
tional =achining as noted abcve, vet and dry grinding, spot and tack welding, heat
treatment, and electrolytic depletion processes for hole drilling and metal scalleping.
Various cc=binations of the above are used in fabrication. Machining, grinding and '

velding are standard industrial processes, heat treat is at 2450 degrees F up to S
hours, and electre-depletien processes are essentially the re=cval of s=all a= cunts of
metal by use of current, electrodes, and inorganic electr: lyte solutions.
Each operation is first evaluated by the Radiation Prctection Officer noted in Attach =ent
10. Evaluations consist of surface and general air =cnitoring with radiation survey
meters and air samplings to determine airborne radiation. Frem these results, the
extent of radiation exposure can be deter =ined and where necessary centrols such as
exhaust ventilation added to bring radiation exposure within limits of N.R.C. Title 10,
part 20. To date our experience with the nickel-thorium has indicated that air cencen-
trations have been within allevable li=its. Air samples are taken at least every 90

days for engeing processes, and more frequently for new processes until stable conditions
are indicated. It should be noted that the nature of jet engine co=penent fabrication

is a batch process rather than asse=bly line. Under these conditions of very inter =1t-
tant processing the extent of any radiation exposure is further reduced.
The largest single piece fabricated or handled at ene time is 100 pcunds, however 99
percent of ec=penents vill be five pounds or less. No external radiaticn hacard exists
frc= general handling. Typically the alley surface radiatien beta /g=~~a level is a few
tenths of a =1111re= per hour. No fil: badging cr 'biolcgical =cnitoring planned because
of low radiation level as noted above for =agnesium.

-
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GENERAL h ELECTRIC
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ENGINE
f

GENERAL ELECTRIC COMPANY , . . . CINCINN ATI CHIO 4 5215 GROUP..

Phone (513) 243 2000 '

.
'

Nov. 30, 1978 ,

N.R.C. Source Material 11 cense # STB-53, Renevul Application

Attachment 9U: General Electric vill use two 8000 pound flywheels en the Caterpiller
Medel kOOA Inertia Welder to provide the inertia energy used to veld jet engine parts
together. There vill be no chemical, physical,,cr metallurgical processing done on
the flywheels. There are no radiation hazards as the uranius will be fully encased
indinchsteel. The radiation levels through the steel vill be icv and no personnel
vill receive 25% of the annual allevable dese. Persennel vill be at least ten feet
away from the flywheels. The area of use is secured by 10 ft. high chain link fence
plus the 2000 pcund weight prevents unauthoriced removal.

,

The two 6000 pound flywheels are lifted' separately into the inertia velder by over-
head crane of sufficient capacity. The flywheels are secured in the inertia welder

#
by a series of 1 inch dismeter bolts.

Attachment 10TH: J.D. Engel, Sc.D., Manager of Industrial Hygiene and Radiation Prosec-
tion Officer for General Electric Aircraft Engine Grcup, is responsible for this radia-
tion protection progra=. He is part of the Medical Department of General Electric and
has had eleven years experience in radiation safety and industrial hygiene at General
Electric. . He prcvides similar radiatien centrols fer cur N.R.C. License #34-00h99-10
for industrial radicgraphy; #34-00499-07 and 08 for byproduct =aterial as well as
ST3-53 In addition he is respcnsible for radiatien protection fer use of sc=e 40

'

X-ray producing devices (including 3 cev linear accelerater). used in =anufacture and
inspection of jet engines and ce=penents. Previous to General Electric, experience
included three years verk in toxicology using radicisotopes to study metabolism of
toxic compounds at the University of Cincinnati College of Medicine, Department of
Environmental Health; and fcur years as graduate student in doctcrate pregram in en-
viren= ental health at the University of Cincinnati. Radiation health and safety trein-
ing has included several graduate-level ecurses in cennection with the doctorate pro-
gram (80 hours lab and lecture). Supervisory perscnnel involved in the fabrication of
=agnesium or nickel alleys containing up to four percent therium are given instruction
and training in radiation safety by J.D. Engel. Such supervisory perscnnel are with
college degrees er ecliege-level training.

Attachment #10U: J.D. Engel, Sc.D., Radiation Protection Officer, is also responsible |
for the radiation protection pregram for the depleted uranium flywheels. Superviscry

personnel involved in use of flywheels vill be trained by J.D. Engel in radiation
safety aspects of encased depleted uranium, including physical control of flywheel
end not abandoning them.

i

.
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GENER AL h ELECTRIC
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ENGINE

GENER AL ELECTRIC COMPANY , . . . . . . . CINCINN ATI. OHIO 4 5215 GROUP
Phone (513) 243 2000

Nov. 30, 1978 .

N.R.C. Source Materials License # STB-53 Renewal Application
Attachment 11TH (a): Surface and general area radiation levels are monitored with the
following radiation survey meters:

Victoreen Mcdel 490 Thyac III equipped with alpha, beta, ga==a prebe - (0-200=R/
hr. range)

Victoreen Model kh0 alpha, beta, ga==a (0-300=R/hr. range)
Air samples are taken with Staplex high volume [75 cf=) air samplers using What:an #41
filter paper and then analyzed for thorium activity using a Nuclear Measurements Cerp.
Model FC3B internal propertional counter. Wipe tests (for fires etc.) are made with
What=an #50 s= ear tabs and analyzed with the Model Fc33.

Frocess control equipment where required is as follows (note that magnesium alley is
machined only, and the nickel alley may be machined, ground, velded, heat treated, or
holes drilled by electrolytic depletion processes):

For machining: Our =achining processes yield particles as chips and turnings
which are too heavy to beceme airborne and consequently need no exfaust.

For grinding: If air sa=pling indicates need for ventilation, we use American
Air Filter Retoclone exhaust equipped with absolute filters and air flev
caintained at 200 cfm per square foot face of grinding bocth or cabinet.
Where feasible devn-draft exhaust booths are used.

For velding: An exhaust line of 4 inch diameter providing air capacity of at
least 400 cf and located within 6 inches of welding scurce is used. The
exhaust syste= is equipped with absolute filters to recove particulate matter.

For heat treatment: Uses s' barium chloride salt hath at 2350 degrees F in furnace

equipped with exhaust system and absolute filters.
For electrolytic depletion processes: Provided with exhaust of 400 cf= thrcugh

4 inch ducts mainly to recove hydrogen gas and acid electrolyte mist.
All exhaust syste=s are designed fc11cving specifications in the " Industrial Ventilatien"
=anual published by American Conference of Govern = ental Industrial Hygienists.

| Attach =ent ilTH (b): Radiation survey meters listed are calibrated at least every 90
| days using the Technical Operations Cc pany Mcdel 571 calibration unit contining about

15 m1111 curies of coba10-60 under N.R.C. license #3h-00h99-10. Meter batteries are
checked periodically. The Nuclear Measure =ents Medel F033 is calibrated against stan-'

dardiced thorium sources. The Staplex air samplers are calibrated with canceeters
and/or Anesotherm Mcdel 60 air velocity =eter.

i
' Attachment llTH (c): Ventilation equip =ent, where required is checked for proper air

flev every 90 days using Ane=other: Model 60 air velocity meter. Filters are checked.

periodically and replaced when saturated.

Attachment 11U (a): While no radiation hazard exists from these flywheels we do have
(as in llTH) Victoreen Model k90 Thyac III and Victoreen bbdel hko meter to measure
radiation.

Attachment llU (b): Radiation meters are calibrated quarterly using Tech / Ops Mcdel 571
Ccbalt-60 calibration unit under N.R.C. license 3h-00499-10. .

9T
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GENERAL ELECTRIC COMPANY , . . . . . . . CINCINN ATI. OHIO 4 5 215 GROUP
Phone (513) 243 2000

Nov. 30, 1978 .

W.R.C. Source Materials License #3TB-53 Renewal Application

Attachment 12TH (a): With respect to fires and explesicne, the areas in which fabri -
cations of nickel-thorium and magnesium-thorium alloys are perfermed are under control
of the General Electric Fire Department =anned nrcund the clock with a full-time staff
of between 15 to 20 professional fire fighters and full range of fire fi6hting equip-
ment including punpers, ladder-vagen, f0am trucks, etc., all of which are. located rignt-
on the General Electric property in Cincinnati, Chic. Likewitc; the Peebles, Ohio, jet
engine test site has its own fire truck and fire fighters. All fire fighting perscnnel
are trained and periodically retrained 'in fire and explosion centrol techniques. Radia-
tion safety measures are given to the fire fighters by J.2. Engel, Radiatien Protection
Officer.

*

General Electric prcperty includes:
At Cincinnati, Ohio: 400 acres land (6,000,000 square feet under rc;f)
At Peebles, Chio: 5500 acres; outdoor jet engine test facilities 2

All fabrication on magnesium or nickel-thorium alloys' performed at Cincinnati,
Ohio. Only testing of jet engines performed at Peebles, Ohio.

Attachment 12TH (b)
In such event as fire, explosion, or serious accident, all personnel in the area are
evacuated and fire department called in to control and put out the fire, render first
aid if needed. We have our evn 1971 Cadillac four stretcher capacity ambulance in
case of such emergency. Likewise registered nurses and two full-tice =edical docters
are available. Fire fighting personnel are equipped with a variety of protective
clothings and self-centained breathing devices as needed. In case of fire involving

=agnesium or nickel-therium alloys, the radiation protection officer, J D. Engel is
called in to make radiation surveys, wipe tests, or air samplings. Decentamination
precedures are applied if radiation .cnitoring indicates any radiation centamination
above the prescribed li=its of N.R.C. Title 10, 'Part 20 relating to protection against
radiation. .

|
Attachment 12TH (c)
As noted in pertions of Attachments 9,11,12, and 13, radiation survey program consists ,

Iof surface monitoring of alloys to confirm that they are less than four percent thorium
'

and taking of air sa:ples of fabrication operatiens that generate airborne dispersions
to determine concentration of radicactive caterial in air, and area surveys v1th radia-
tien survey =eter to determine compliance with requirements of N.R.C. Title 10, Part 20
en radiation protection. As shipments of nickel or =agnesium thorium alloys are received,
each item is given a yellow-cagenta radiation tag (see attachment 12c(1)) indicating
that the alloy contains a nominal a=ount cf thorium and can be safely handled with hands, I

but to obtain control instructienc. The tagging procedure serves as an audit to keep |

track of a cunt of thoriu= in the plant.

l
.
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ENGINE

GENERAL ELECTRIC COMPANY , . . . CINCINN ATI, OHIO 4 521s GROUP...

Phone (513) 243-2000
Nov. 30, 1978 .

N.R.C. Source Materials License # STB-53 Renewal Applicatien

Attachment 13TH (a)
Nickel base alley
The quantity of nickel base radicactive waste containing thorium vill range from a
few pounds of alloy up to max 1=u= of 27,500 pounds alloy containing 4 percent thorium
(500 kilograms thorium). Value is on annual bagfs.

The waste nickel-thorim alloy, 'in in form of small chips, tri=mings, cuttings, scrap

parts, and grinding fineo,' and scrap absolute air filters contaminated with thorium
particles. Sc=e vaste is'1rsform Of liquid suspensions er solutiens.

' *Magnesium base allev
The quantity of =agnesius vsste vill range up to =a:cimum annua" value of 30,000 pounds
alloy (546 kilograms therius). Waste vill be in form of chips, turnings, and scrap

#parts. No liquid waste for' a6nesium alley.

Attachment 13TH (b)
Wickel base alloy
The scrap is collected in 55-gallon metal drums and =arked as containing scrap alloy
containing four percent thorium and held separate from other scrap =etal. When a
substantial quantity is accu =ulated, bids are solicited from eligible scrap dealers.
Upon receipt of an acceptable bid fro'n a holder of a current N.R.C. or agreement state
license for handling of this type of radicactive vaste, shipment is prepared and =cni-
tored with survey =eter and placed en truck in accordance with the cu-rent applicable
N.R.C., I.C.C. cr D.O.T. shipping regulations. Before acceptance of bid, ccpy of
bidders license is required before shipment per N.R.C. part 40 51 regarding transfer
of source material.

In addition, certain liquid suspensions and soldtiens of thorium in Vater are cbtained
from =achinin6, grinding, and electrochemical depletion processes (i.e., drilling of
small diameter holes and metal scalloping). Such liquids are placed in 55-gallen
metal drums and checked for thorium concentration, and if necessary diluted with water
to reduce thorium concentraticn.to within radicactive level required for disposal into
regular sewage system. Generally this dilution amounts to about ten gallons of water
per pcund of alloy fines.

Magnesium base alloy
Disposal is same as indicated for nickel alley. Because of =agnesium fire hazard, |

=agnesiu scrap is kept separate frem nickel scrap. |

1
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