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TWX 510-687 8918 

CABLE REG 1 STRATION 

SHIELDALOY 

D i r e c t o r  of t h e  Div i s ion  of  
Fuel  Cycle and Material S a f e t y  

O f f i c e  of Material S a f e t y  and Safeguards 
U . S .  Nuclear  Regulatory Commission 
Washington, DC 20555 

Re: App l i ca t ion  f o r  Renewal of NRC License N o .  SMB-743 

Gentlemen: 

Enclosed p l e a s e  f i n d  t h e  o r i g i n a l  and t h r e e  ( 3 )  c o p i e s  of 
our  a p p l i c a t i o n  fo r  t h e  renewal of NRC License N o .  SNB-743. 

W e  b e l i e v e  t h a t  t h e  a p p l i c a t i o n s  and t h e  suppor t ing  a t t a c h -  
ments a r e  se l f - exp lana to ry ,  b u t  should  t h e r e  be  any q u e s t i o n s  
o r  c l a r i f i c a t i o n  necessa ry ,  p l e a s e  c o n t a c t  t h e  undersigned a t  
609-692-4200,  extension 209.  

Very t r u l y  yours ,  

J%hn B.  Longaker 



FORM NkC-2 
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10 CFR 40 

1 ( C h e c k o n e )  

(a) New license 
0 (b) Amendment to License No. 
4f (c) Renewal of License No. 
0 (d )  Previous License No. 

t3$8*743 

U.S. NUCLEAR REGULATORY COMMISSION 

2 NAME OF APPLICANT 

JMfZLMXM'lt COF7ORBt"TCJiY 
1 m,s"E &QTjs*r;YA~D 

: i K W f E t D ,  liiZ% JE,ESPY 9P3dis 

Approved by GAO 
R0203 

( a )  TYPE 

N A T U R A L  U R A N I U M  

URANIUM DEPLETED IN 
THE U-235 ISOTOPE 

(b) C H E M I C A L  FORM (c) P H Y S I C A L  F O R M  (Including 
'% U or Th.) 

(d) M A X I M U M  A M O U N T  A T  
A N Y  ONE T I M E  (kilograms) 

&%atrcXiferous area 3.4% D miax. Unlhirmd qwdtities 
* 

As Abmm 
5. N A M E  OF PERSON TO BE CONTACTED CONCERNING THIS APPLICATION 6. TELEPHONE NO. OF I N D I V I D U A L  N A M E D  I N  I T E M  5 I 

30% n. tonnaker 
7 DESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL WILL  BE USED 

2.0% T t L  ma.%. THORIUM (ISOTOPL) 

(e) M A X I M U M  TOTAL QUANTITY OF SOURCE MATERIAL YOU WILL HAVE ON HAND AT ANY T I M E  (kilogramsl 

fcntimi tad 3-('.%3?Bft5etPB 
3 DESCRIBE THE CHEMICAL. PHYSICAL, METALLURGICAL. OR NUCLEAR PROCESS OR PROCESSES I N  WHICH THE SOURCE MATERIAL WILL 

BE USED INDICATING THE MAXIMUM AMOUNT OF SOURCE MATERIAL INVOLVED IN EACH PROCESS AT ANY ONE TIME, AND PROVIDING 
A THOROUGH EVALUATION OF THE POTENTIAL RADIATION HAZARDS ASSOCIATED WITH EACH STEP OF THOSE PROCESSES 

10. LIST THE NAMES AND ATTACH A RESUME OF THE TECHNICAL QUALIF ICATIONS INCLUDING T R A I N I N G  A N D  EXPERIENCE OF 
APPLICANT'S SUPERVISORY PERSONNEL A N D  THE PERSON RESPONSIBLE FOR THE R A D I A T I O N  SAFETY PROGRAM (OR O F  AP- 

Jan e G?. Rkcciutf {rnSia.tcloa Gerf&y Off.ic%%lri 
bTalter 69, %ilvc4saait, PhD. (Cmsultmt) 

I 1  DESCRIBE THE EQUIPMENT AND FACILITIES WHICH WILL 6 E  USED TO PROTECT HEALTH AND MINIMIZE DANGER TO LIFE OR PROPERTY 
AND RELATE THE USE OF THE EQUIPMENT AND FACILITIES TO THE OPERATIONS LISTED IN ITEM 9 .  INCLUDE (a) RADIATION DETECTION 
AND RELATED INSTRUMENTS (Inclu<lmg film badges, doslmeters, counters, air sampling, and other survey equipment as appropriate. The description of 
radiation rlctection instrucncnts should include the instrument charactenstics such as type of radiation detected, window thlckness, and the range(a) of each in- 
strument). 

Pea attat9Ie.5 suk3pLa.mtnt (Cbaptar xv B r m  SC- le-~77r?r) 

( b )  METHOD, FREOUENCY AND STANDARDS USED I N  CALIBRATING INSTRUMENTS LISTED I N  (a) ABOVE INCLUDING AIR SAMPLING 

'WA%ktXy ?+bty !%?i%Eh %?&3>jacZ&, be., f i iCt igcS,  ~ ~ ~ h Q h  

~ 

orm N R C - 2  (7-77) 
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W A R N I N G :  18 lT.S.(’. Seetio!, 1001; Act uf June 25. 19.18; 62 Slat. 749; makes il a criminal offense to make a willfully false stale- 
mtbnt or r c p r c s e n t r l i o n  lo any deyarlmcnt or agency of the United States as to any matter within its jurisdiclion. 

; 

lI(c). VENTILATION EQUIPMENT WHICH WILL BE USED IN OPERATIONS WHICH PRODUCE DUST. FUMES, MISTS. OR GASES. INCLUDING 
PLAN VIEW SHOWING TYPE AND LOCATION OF HOOD AND FILTERS. MINIMUM VELOCITIES MAINTAINEDAT HOOD OPENINGSAND PRO- 
CEDURES FOR TESTING SUCH EQUIPMENT. 

PJEialtfSiJ ~ ~ % r a k h h a  
ecappleP%nt to xtertr 9 .  

v ~ u t ~ d  to t3se o~t$f&a et-~::Iirs~th 83 dereorihd i i a  t.:i& 

(2: DESCRIBE PROPOSED PROCEDURES TO PROTECT HEALTH AND MINIMIZE DANGER TO LIFE AND PROPERTY AND RELATE THESE PRO- 
CEDURES TO THE OPERATIONS LISTED IN ITEM 9 .  INCLUDE (a) SAFETY FEATURES AND PROCEDURES TO AVOID NONNUCLEAR ACCI- 
DENTS. SUCH AS FIRE, EXPLOSION. ETC . I N  SOURCE MATERIAL STORAGE AND PROCESSING AREAS 

(b) EMERGENCY PROCEDURES IN T H E  EVENT OF ACCIDENT5 WHICH MIGHT INVOLVE SOURCE MATERIAL. 

I 
( C )  DETAILED DESCRIPTION OF RADlAr lON SURVEY PROGRAM AND P R O C K M E S  

%en srttacljliix3 s f ~ a ~ * l e ~ w n t  (f2lay.t.e~~ I l l ,  V mri V I X  from X C - T P - ~ ~ ? ~ : )  

1 3  WASTE PRODUCTS: If none ;vi11 be generated, s fa t e  “None” opposite (a), below. I f  waste products will be gener- 
ated,  check here m n d  explain on a supplemental sheet: 
( a )  Quantity and type of radioactive waste that will be generated. 
( b )  Detailed procedures for waste disposal. 

14. I F  PRODUCTS FOR DISTRIBUTION TO T H E  GENERAL PUBLIC U N D E R  AN EXEMPTION CONTAINED I N  
10 CFR 40 ARE TO B E  MANUFACTURED, USE A SUPPLEMENTAL S H E E T  T O  FURNISH A DETAILED 
DESCRIPTION O F  T H E  PRODUCT, INCLUDING: 
(a) P E R C E N T  SOURCE MATERIAL I N  THE PRODUCT A N D  ITS LOCATION I N  THE PRODUCT. 
( b )  PHYSICAL DESCRIPTION O F  THE PRODUCT INCLUDING CHARACTERISTICS, IF ANY, THAT WILL 

P R E V E N T  INHALATION OR INGESTION OF SOURCE MATERIAL THAT M I G H T  BE SEPARATED 
F R O M  THE PRODUCT. 

( c )  BETA A N D  BETA PLUS GAMMA RADIATION LEVELS (Specify insfrurnenf used, date of calibration and 
calibration technique used) A T  T H E  SURFACE OF THE PRODUCT A N D  AT 12 INCHES. 

UFACTURED PRODUCT. 
( d )  M E T H O D  OF ASSURING THAT SOURCE MATERIAL CANNOT B E  DISASSOCIATED FROM T H E  MAN- 

CERTIFICATE 
(This i t e m  m u s t  be completed by  applicant) 

i s .  The applicant, and any official executink this certificate on behalf of the applicant named in I t e m  2, 
certify that this application is prepared i n  coniormity with Title 10, Code of Federal Regulations, 
Part 40 ,  and that all information contained herein, including any  supplements attached hereto, is 
true and correct to  the best o f  our knowledge and belief. 

BY: 

C h a r l e s  F. Seybold -____ D e c e m b e r  2 3 ,  1 9 7 7  Dated 
(Print or t ype  name) 

V i c e  P r e s i d e n t  
(Trtle 01 c s r f i f y r n d  of ic ia f  au thor i rcd  to ac t  on behal i  of the applrcant) 
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SIJPPLEMENT T O  PART 1 0  O F  NRC-2 

John B.  Longaker ( A s s i s t a n t  to t h e  V i c e  P r e s i d e n t )  

Graduate.d Cum Laude f r o m  , t h e  Pennsylvania  S t a t e  U n i v e r s i t y  
w i t h  a BS degree i n  Meteorology c o n c e n t r a t i n g  i n  A i r  P o l l u t i o n .  
Had course  on r a d i a t i o n  and i t s  va r ious  h e a l t h  a s p e c t s .  P r e s e n t l y  
ove r see ing  t h e  S h i e l d a l l o y  Radia t ion  S a f e t y  Program. 

LeRoy F, R i s i  (Chief Chemist) 

Graduated wi th  a BS degree from S t .  J o s e p h ' s  Col lege  i n  
Chemistry. T w e l v e  y e a r s  expe r i ence  i n  r a d i a t i o n  program and 
a n a l y s e s  of U3O8 2nd Tho2 a t  S h i e l d a l l o y  Corpora t ion .  Chief 
f u n c t i o n  is t o  ana lyze  d u s t  surveys .  

J a n e  M. R i c c i u t i  (Rad ia t ion  S a f e t y  O f f i c e r )  

Graduated Cum Laude from Glassboro S t a t e  Col lege  w i t h  a BA 
deg ree  i n  P h y s i c a l  Sc ience  c o n c e n t r a t i n g  i n  Chemistry,  Had a 
cour se  i.n Radia t ion  Sc ience ,  a l a b  o r i e n t e d  cour se ,  cover ing  
p r i n c i p l e s  of r a d i o i s o t o p e  methodology, P r e s e n t l y  i n  charge cf 
a l l  a s p e c t s  of  t h e  S h i e l d a l l o y  Radia t ion  S a f e t y  Program. Chief 
r e s p o n s i b i l i t y  i s  t o  c o l l e c t  d u s t  s a rLp les  and perform c a l c u l a t i o n s  
t o  determine compliance w i t h  r e g u l a t i o n s .  

Walter  L.  Si lvernaj-1,  PhL.D. (Consu l t an t )  

Holds a. Ph.D. i n  Phys ica l  Chemristry from t h e  U n i v e r s i t y  of 
Missouri .  Was Technica l  D i r e c t o r  a t  K e r r - M c G e e  and one  of t h e  
a u t h o r s  of t h e  Encyclopedia o f  Chemical Technology. Chief con- 
s u l t a n t  f o r  S h i e l d a l l o y  and a u t h o r  of t h e  p r e s e n t  Rad ia t ion  S a f e t y  
ProgY L a m .  
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Chapter I1 

Current  P l a n t  Prae-t.ices and Procedures 

The p r inc ip r t l  bus iness  of Sh ie lda l loy  Corporat ion is t h e  product ion of 
f e r r o  a l l o y s  such a s  f e r r o  columbium, f e r r o  vanadium, ferro boron, etc. 
Tllese a r e  produced from va r ious  me ta l i f e rous  o r e s  by  convent ional  alumino 

ores may con ta in .  t h o r i m  and/or uranium i n  excess  of 0.0596, t he  o v e r - a l l  
o p r a t r i o n  i s  subjec"t t o  r e g u l a t i o n  under 1OCR40 - "Li.censing of  Source 
Material" lOCFR20 - " S-tandarcls f o r  P r o t e c t i o n  Agai.ns-t Radiation",  and 
lOCFR19 - "Notices ,  ' Ins - t ruc t ions  ,' -and 'Reports  t o  Workers ; Inspect ions" .  
Chapter V I  c o n t a i n s  cop ie s  of  t hese  par ' t s  with t h e  s e c t i o n s  of p a r t i c u l a r  
a p p l i c a b i l i t y  t o  SC's source m a t e r i a l  l i c e n s e  b e i n g  appropr i a t e ly  mapked. 

- .  
; .  - 

. .  .. . . . . tlicrnial o r  e lectr ic  furnace smelt ing . t echniques ,  and because some of these  

The fo l lowing  is a d e s c r i p t i o n  of t h e  m a t e r i a l s ,  equipment, and p rocess ing  
procedures  c u r r e n t l y  used a t  SC's Newfield ope ra t ion .  

_ -  _ .  ... 1) M a t e r i a l s  

The major ore  con ta in ing  source m a t e r i a l  processed a t  SC is  pyrochlore ,  a 
soclim-calcium f l u o r o  columbite o r i g i n a t i n g  p r i m a r i l y  i n  B r a z i l ,  b u t  a l s o  
a v a i l a b l e  from Nige r i a ,  Norway, Canada, e tc .  However, because o t h e r  o r e s  . 

are  amenable t o  t h e  smel t ing  p rocess ,  t h e  l i c e n s e  inc ludes  any me ta l i f e rous  
ore con ta in ing  up t o  2% thorium and/or up t o  0.4% uranium. Other m a t e r i a l s  
used i n  t h e  r educ t ion  such a s  lime, aluminum, s teel ,  etc. con ta in  no radio-,  
ac- t ive c o n s t i t u e n t s .  . . 

2) Equipment 

The p r i n c i p a l  p i e c e s  of equipment of i n t e r e s t  a r e  1) t h e  furnace  which con- 
sis-ts of a l a r g e  high magnesia-lined s h e l l  over which i s  mounted an a r r a y  of 
three g r a p h i t e  e l e c t r o d e s  powered by a 3000 KVA source ,  and 2) t h e  d u s t  
c o l l e c t o r .  The l a t t e r  manufactured by khe r i can  A i r  F i l t e r  Corporat ion i s  
a srix-compartment No, 90 h e r t h e r m  Baghouse, Plodel S ,  Design CP, con ta in ing  
5 L l O  Dacron bags ,  each 11.5 inches  i n  diameter by 32  feet long. Air flow t o  
the d u s t  c o l l e c t o r  i s  supp l i ed  by two f a n s  wi th  a combined oul-put of  150,000 
cfm, T h e  d u s t  handl ing  and d i s p o s a l  system is  a se r ies  of screw conveyors 
and adcqua-te conveying duc t s .  The c o l l e c t e d  d u s t  is  discharged i n t o  a t r u c k  
and t r a n s p o r t e d  t o  t h e  r e s t r i c t e d  s l a g  a rea  f o r  s t o r a g e ,  

3) P rocess inq  

Process ing  beg ins  by p repa r ing  t h e  ba tch  used t o  charge t h e  furnace.. A 
t y p i c a l  ba tch  c o n s i s t s  of  t h e  fol lowing:  

Component . W-t, rin L b .  P e r  Cent . 

Pyr o c M o r  e' Ore 2650 56.6 
.Dolomite 3 90 8 . 3  
Lime 
Aluminum 
S t e e l  
F'luorspar 
T o t a l  

390.. 

360 
50 

840 
8 . 3  
18.0 
7*7 
7..1 

100.0 4680 





Ferro  vnnod.ium . 

. Fcrro  vanacliwn a l loy  a l s o  i s  produced by SC. Wliile the  feed rnn.tcrfclJ.s f o r  
t h i s  process  do n o t  con-tain any source n i a t c r i a l  and a r e  non-radiol?c,tive', 
n e v e r t h e l c s s  the process  w i l l  be descr ibed  since it i s  done i n  thc ~ i l f f ~ ~  
department a s  i s  the pyrochlore  reduct ion .  

The I e r ro  vanadium process  i s  s i m i l a r  t o  t h e  f e r r o  colwnbiurn proecss e%cepk 
L-ha t tlic fced m a t e r i a l  i s  a mixture of vanadium pentoxide (V20s) and vanadium 
r e s u l t i n g  a s  a by-product from t h e  condmstion of o i l  o r i g h a t h g  In Vcne- 
iue la .  

Batches a r e  prepared  i n  the  same manner a s  used f o r  t h e  f e r ro  co2~unbim' 
process .  A t y p i c a l  ba-tch c o n s i s t s  o f  the fol lowing:  

Component 

Oil r e s i d u e  

. , '2'5 

Lime 

A l u m i n u m  

T o t a l  

Wt, i n  Lb 

3600 

600 

2300 

1200  

7700 

- 

P e r  Cent: 

46.7 

7 .8  

29.9 

15.6 - 
100 .Q 

'.. 
. ,>.- 

Thc r e d u c t i o n  i s  c a r r i e d  out i n  a furnace  similar t o  t h a ?  used f o r  the 
f e r r o  columbium process  and l o c a t e d  n e x t  t o  it. 
i n  t h e  ferro columbium process  and passes in- to  t h e  same duct which clis- 
charges t o  t h e  AAF baghouse. Four vanadium reduckions p c ~  shi.f".t may be 
made, but the vanadium reduc t ions  and t h e  columbium r educ t ions  arc! never 
made s imultaneously.  A s  with t h e  f e r r o  colurribiwn p rocess ,  Lhe alloy is 
sepamiled from t h e  s l a g  afteer t h e  mass has  cooled ,  and thc s l ag  t ransported-  

The dus t  Plume rises as ,:,: 

I = ,  

t o  the slag dump 

.. 
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Chapter I11 

Fadiation Safety Program Practices at Shieldalloy Corpration 

1) General Considerations 

As noted in the  introduction t o  this report, source mterial licensees 
are subject t o  regulations under lOCFR20 - Standards fo r  Protection 
Against Radiation with the sections or particular applicability 
being 20.103 - Exposure of individuals t o  concentrations of ratio- 
active materidls in rest r ic ted areas, and 20.106 - Radioactivity in 
effluents to  unrestricted areas, where a restr ic ted area is defined 
(20.3(a)  (14)) as any area access t o  which is controlled by the 
licensee fo r  the purpme of pmtection of individuals f r o m  exposure 
t o  radiation and rxlioactive materials. (In the discussion which 
follows, certain sections and paragraphs of 10CFR20 w i l l  be para- 
phrased or condensed. The reader i s  referred t o  the  original LOCFR 
part in Chapter V I  for the exact wording. 

Section 20.103 essentially places a 1 s t  on -the concentration of 
airborne rsdioactfvity material t o  which an individual in a 
restr ic ted area my be exposed. These limits, knmn as the  Maximum 
Permissible Concentration ( M P C ) ,  depend on the  particular radio- 
ac t ive  isotope i n  question and are specified in Appendix B, T a b l e  1, 
Column 1 of 1 0  CFR20. They are based on an exposure t o  the concen- 
t ra t ion  specified fo r  for ty  hours in any period of seven consecutive 
days with dlwance b e k g  pemriissible f o r  periods less (or greater) 
than forty I - o m .  In a similar manner, Section 20.106 prohibits 
a licenser' 
any radioc: 
Appendix B ,  Table 11, Column 1 If lOCFR20. 
concentration my be averaged over a period not t o  exceed one year. 

rylm releasing - 2 ~  the env i romnt  (unrestricted area) 
Lve material which exceeds the  limits specified in 

In  this case, the 

Accordingly, the species of interest  are thorium, uranium, thoron 
(Rn-220) and radon (€33-222). 
radon are in secular equilibrium with their parents (thorium and 
uranium) and f u r t h e m r e  tha t  each i s  released as a gas a t  the high 
temperature of the reaction. The following table gives the MPC's 
f o r  these elements i n  air specified in Tables I and I1 of 10CFR20 
Appendix B. 
while those for natural uranium are also given in micrograms per  
cubic meter (pg/m3) i n  accordance with Note 4 of Appendix B. 

It is assumed tha t  the thoron and 

All values are in microcuries per milliliter ( p C i / m l )  

Species 
Table I Table I1 
Col 1 Col 1 

Th-232 S 3 ~ 3 . 0 - l ~  

93-232 I 3x10-'I 

Th-nat S 
Th-nat 1 

1_X10-12 

lxlo-12 

2x10-12 
2xlo-12 

U-238 S 7~lO-l~ 3 ~ 1 0 - l ~  

U-238 1 lxlo-lo 5 ~ 1 0 - ~ *  
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111-2 

U-nat S 1~3.0-~~ 5 ~ 1 0 - l ~  
U-nat I lxlo-lo 5 ~ l O - l ~  

U-nat 75f'i 3 t 

m-2 2 0 3x10-~ 1x10-8 

m-222 3 ~ l , O - ~  3x10-' 

;';micrograms per cubic mter 

Moreover, for purposes of calculation, the  following relationships 
w i l l  be taken: 

Species ci/g g/Ci Ci/lb I b / m C i  ,uCi/lb lb/pCi 

Th-2 32 1. 09X10-7 9 .  1 7 d 0 6  4.94X10-' 20.2 49.4 0.0202 
Th-nat 2 . 1 8 ~ l O - ~  4.58x106 9 . 9 O ~ l O - ~  1 0 . 1  99.0 0 .0101 

U-238 3. 3 . 0 0 ~ 1 0 ~  1 . 5 1 f ~ O - ~  6.64 151 0.0066 

U-nat 6.77X10-7 1.48x106 3 . 0 2 ~ l O - ~  3.31 302 0.0033 

Note tha t  the specific act ivi ty  for Th-nat is  twice tha t  of Th-232 
and t h a t  of U-nat is twice tha t  of  U-238. 
the  definit ion of a curie of natural thorium as being one curie 
of Th-232 plus one curie of Th-228 w h i l e  a curie of U-nat i s  defined 
as one curie of U-238 plus me curie of U-234 plus a small amount 
ar is ing f r o m  U-235. 
analyzed as Tho2 and uranium as u308, Tho2 = 87.9% Th and U308 = 
84.8% U. 

This cones about f r o m  

Also, inasmuch as thorium frequently is 

Exposure of individuals t o  concentrations of radioactive rraterials 
in res t r ic ted  areas - 20.103 

Consider now the si tuation tha t  exists in a typical  res t r ic ted area 
where the operation generates dust, e.g. t he  area where the  pyrochlore 
ore i s  blended with the other ingredients. 
problem lies in establishing the MPC for t he  dust and then, i f  in 
excess, t o  effect controls through proper ventilation. 

The solution t o  this 

Tne two species in question are thorium and uranium. 
the MPC is 3 ~ l 0 - 1 ~  p C i / m l  and the specif ic  ac t iv i ty  is 0.109 
pCi/g, w h i l e  f o r  Th-nat the MPC is  6xlO-llpCi/ml and the specific 
ac t iv i ty  i s  0.218 p C i / g .  

For Th-232, 

I n  e i the r  case, t h e  MPC i n  g/ml w i l l  be 

Or since the maximum allowable concentration of thorium in the 
pyrochlore'ore is 2 % ,  the MPC in terms of the  ore is 

2.75xlO-'" g Th/ml = 1 . 3 8 ~ l O - ~  g ore/f i  0.02 g Th/g ore 
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The General Metal Works k d e l  2000 air-sampler is rated at 55 c h .  
Therefore 

3 6 55 f t  / m h  x 28,317 ml/ft3 = 1.56xlO m l / m i n  

Or in one minute the  sample filter will collect 

1.38xlO-* g ore/ml x 1.56xl.O m l / k  . = 

if  the  concentration is at the  maximum permissible level. 

6 2.15xlO-* g ore/mk~ 

If it is a s s a d  tha t  the  sample on the  f i l ter  can be weighed ac- 
curately to  one mg, then a 100 mg sample w i l l  give a value correct 
to  1%. 

5 minutes Or 0.100 g ore 
2.15xlO-2 g ore/min 

In other words, the  General Metal Works air sampler drawing 55 cfrn 
can sample a sufficient volume of air in less than one half  hour 
t o  determine whether the MPC for thorium in t he  pyrochlore ore is 
being exceeded. 

In  a similar manner, the MPC for the  dust based on the  uranium 
content may be ‘calculated. 
different since Note 4 of Appendix B limits the  airborne concen- 
t ra t ion of U-nat in a restr ic ted area t o  75 micrograms per cubic 
m e t e r  o r  

‘ I C  In this case, the  problem is s l igh t ly  

X m3/ml 7.5xlO-’I g U-nat/ml 

Again, since the maximum allowable concentration of  uranium in the  
ore is 0.4%, the  MPC in terms of the ore i s  

= 1.88xlO-* g ore/ml 7. 5Xl0-lL 
0.004 g U-nat/g ore 

Or, i f  collected with the General Metal Works air sampler at 55 cfm,  
the f i l t e r  would collect  

6 1.88x10-* g ore/ml x 1.56~10 = 2.93~lO-~ g ore/min 

= 3.5 minutes Then 0.100 g ore 
2.93xlO-* g o ~ / m i n  

Thus the  sampler could col lect  sufficient sample in 1 0  minutes to 
determhe whether the MPC w a s  being exceeded i f  only uranium at a 
concen-tration of 0.4% we-re present in the ore. 

In practice, however, lOCFR20, Appendix B y  Note 1 requires tha t  i f  
more than one radioactive nuclide is  present, the PPC for the  
mixture must be determined by prorating each according t o  its 
concentration. 
taken as 2% and the uranium concentraticii as 0.4%, then 

Accordingly, if the  thorium concen-tra-tion is 
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0.004 g U/ ore 2 
+ 0.7 5 X 1 0 - 1 k  

which reduces to. 0.79x10-8 g ore/nfL as the MPC. 

If collected with the General Metal Works air sampler at  55 c fm,  the 
f i l t e r  could collect 

6 .  
0.79~lO-~ g ore/& x 1.56xI-0 m l / m h  = 1.23x10-* g ore/min 

= 9 minutes Or 0.100 g o m  
1.23~lO'~ g ore/min 

Thus the General Metal Works air sampler drawing 55 cfm can collect  
in a b u t  1 0  minutes sufficient sample t o  determine whether the 
combined MPC for thorium and uranium in the  pyrochlore ore is being 
exceeded. Fbeover, this is  the naximum value w i t h  respect to  
thorium plus uranium. In practice, the combined weights of thorium 
and uranium would be expected t o  be less than in the  ore since 
a n o d  blend the pyrochlore ore only constitutes 53% of the total. 

It also should be & n t e d  out that the  pyrochlore that has been pro- 
cessed over the past years has averaged about 1.70% thorium and 0.05% 
uranhm. 
becona3s : 

If the  €"C of the dust i s  prorated using these values, it 

0.017 g Th/g ore ~ 0.0005 g g/g ore & 
2.75x10-1u g Th/ml 0.75x10-1u g U/ml. 

which reduces to 1.46x10-8 g ore/ml as the MPC. 

To collect  100 mg with the  General Metal Works air sampler at 55 cfm 
would then =qui= about 5 minutes. 

I n  making actual surveys, the  method fo r  determining whether the MPC 
i s  b e h g  exceeded may be used in a sl ight ly  different mnner. 

t h k a l t e r n a t i v e  method, the air sampler is  allowed t o  run in the  
selected area for a given period of t i m e .  
by the rated'capacity (nominally 55 cfm or 1.56xl06 ml/min for the  
General Metal Works Model 2000) then gives the  t o t a l  volume of air 
sampled. 
the weight of the filter fromthe weight of the f i l t e r  plus the 
sample, divided by the t o t a l  volume of air, then gives the average 
concentration in grams of ore containing 28 Th and 0.4% U per m i l l i -  
l i ter .  
exceeded. 
value can be proportionately higher. 

The above mthod is  predicated on the  fact tha t  i f  it can be shown 
tha t  the MPC cannot be exceeded, bowledge of the  specific concen- 
t ra t ion is not necessary t o  assure compliance wlth 10CFR2 0.10 3. 
On the other hand, it is  conceivable tha t  the MPC can be exceeded, 
in which case c o m c t i v e  measures are required. However, the ob- 
servation tha t  the average concentration of dust as determined above 
exceeds the values given does not necessarily man that  the MPC's 
fo r  thorium and uranium are being exceeded inasmuch as dust f r o m  the 
non-radioactive components of the batch (lime, dolomite, etc. which 

In 

This time multiplied 

The weight of sample collected, measured by subtracting 

If t h i s  value is  less than 0.79XlO-8, then the MPC is  not 
Or i f  the ore contains less than 2% Th and 0.4% U, the 
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comprise nearly ha l f )  mj contribute t o  the  total weight of the  
sample collected. In  t h i s  case, then, the collected sample must 
be analyzed for thorium and uranium. 
collected sample,is Qetemhed,  a simple calculation based on the 
considerations &ve , w i l l  show whether the MFC i s  exceeded. If 
the concentration still  is greater than the MPC, corrective measures 
such as installing a fume hood over the blending area may be re- 
quired, or requesting an exemption based on the effective use of 
dust masks 

After the composition of the 
, 

3 )  Radioactivity i n  effluents t o  unrestricted areas - 10CFR20.106 
Section 20.106 places a l i m i t  on the concentration of  radioactive 
mterials released t o  unrestricted areas, t ha t  is, t o  the envkmmnt. 
A s  i n  the case of 20.103, these limits are expressed as MPC and are 
specified i n  Appendix B, Table 11, Column 1 f o r  airborne mterials. 
For the particular species i n  question, they are given in t he  table 
on page 111-2 of t h i s  report. 

it w a s  noted tha t  the dust flume over the furnace was  swept in to  a 
duct leading t o  the AAF dust collector. Past experience has shown 
the dacron bags in the  dust collector, described i n  Section 2 ,  
Chapter If, t o  be quite eff ic ient  i n  removing particulates. It is  
e s t k t e d  that  less than 1% of the charge in the furnace passes to  
the  dust collector. This would.correspnd t o  about 25 pounds of ore 
or about 0;5 lb. of thorium and 0 . 1  Ib. of u r d u m  per batch, which 
in turn would represent about 50 uCi of 73-nat and about 4.5x107p g 
of U-nat. 
then be about 400 

A t  a flow rate of 150,000 cfin, the t o t a l  v o l m  of a b  i n  24 hours is 

a) Particulates: In  Chapter 11, the general reduction w a s  described and 

The mxiinum munt per day (2 eight hour sh i f t s )  would 
C i  of Th-nat and about 3. 6d08 JJ g U-nat . 

5 3  1.5~10 ft /min x 1440 midday x 28,317 ml/ft3 = 6.12x101' ml/day 

or 

compared t o  an MPC of 2x10-12 
have t o  remve only about 97% of the  particulates in order not t o  
exceed the MPC for natural thorium, 

C i  Th-nat/ml. Thus, the bags would 

For natural uranium, the MPC for release to  unrestricted areas is 
3 ~cmgrams per cubic meter, 
the ac tua l  concentration would be 

Under the conditions given above, 

3 
x l o 6  d / m 3  = 59 p g U-nat/m 3. 

Tnus, the  bags would have ; t o  be about 95% ef f ic ien t  in order not t o  
exceed the MPC fo r  natural Uranium. 

Because for  release of effluents t o  unrestricted areas annual averaging 
is allowed, fhe above values for  the dust collector efficienty m y  
be multiplied by the factor 250/365 = 0.68. %reover, further dilution 
factors are applicable since the  dust collector exit ducts are 400 
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feet fmmthe  nearest fence line, as well as the fact that analysis 
of the dust shows it to  consist largely of calcium, magnesium, and 
aluminum oxides (see Chapter V,  Section 4). 

b) Gases: While the  dust collector effectively removes the  particulates, 
the radon and thoron gases released a t  the high temperature of the 
reaction cannot be retained and pass through the bags and then into 
the environment. The problem, then, becones one of calculating the 
maximum average concentration of these gases and establishing whether 
t he i r  combined concentrations exceed the MPC. 
m n t s  must be made such as limiting the number of reductions, increasing 
the air flow t o  the baghouse, etc. 

A t  the tim of the reaction, a l l  the thorium and uranium i n  the ore m y  
be considered t o  be in secular equilibrium w i t h  their daughter products, 
having undergone no pr ior  chemical separations. Accordingly the  
curies of thoron (Rn-220) w i l l  be equal t o  the curies of t h r o i u m ,  and 
the curies of radon (Rn-222) w i l l  be equal t o  the  curies of uranium. 

If so, suitable adjust- 

Consider now a series of heats (reductions) the t o t a l  numOer being 
denoted by "arr each using a specified weight of ore "b" containing a 
given percentage of thorium "c", w i t h  the  effluent gas exiting through 
the dust  collector at a flow rate 
gas (Rn-220) i n  f'C" ,u C i / m l ,  will be given by the  expression. 

"d". The concentration of thoron 

c = -  a ht/shift  x b lbht x c %Th x lo-* x SpA-Tnp C i / l b  
d ft3/min x 60 min/hr x 8 h d s h i f t  x 2.832x104 ml/ft3 

or c =  a d x 3.63~lO-~p C i / m l  

where the  specific act ivi ty  of thorium is taken as 4 9 . 4 ~  C i / l b .  

If ''a" is taken as one heat/shift; "b" as 1000 lb/ht; "c" as 1% 
thorium; and "d" as 100,000 c f m ,  then 

'Oo0 x 3.63x10-* - p  C i / d  100,000 c =  

= 3.63~lO-~* p C i / m l  

Or since the MPC for k-220 from Appendix B, T a b l e  I1 is 1x10-8 ,u Ci/ml_, 
the percent MPC for the above is, 

= 3.63% MPC 

For conditions other than the above, the  percent MPC m y  be obtained 
by prorating the appropriate values. For example, i f  four heats per 
shift w e r e  mde using 2,650 lbs. of ore per heat con-taining 2 .O% 
thorium w i t h  the dust collector drawing 150,000 cfm, the concentration 
O f  Rn-220 would be 



= 51.3% MPC 

Since the maxirmLm number of heats per shift is  four, the d u m  amomt 
of ore per heat i s  2,650 lbs ,  and the  maximum concentration of thorium 
2 % ,  it is  evident tha t  the maxhum release of thoron t o  the  e n v i r o m t  
is w e l l  below the  MPC. 
averaged on an annual basis. 
value by a factor of about 5, that is, taking 365 vs. 250 days per year 
and 24 vs. 8 hours per day, 

Moreover, 10CFR20.106 allows the  WC t o  be 
Such averaging would lower the  above 

51.3% x 250/365 x 8/24 = 11.7% MPC 

Consider now the uranium in the  ore and assume the radon (Rn-222) to  
be in secular equilibrium with U-238. 
culation as above and taking the specific act ivi ty  of the  uraniUm as 
1 5 1  p Ci/lb. and the MFC fo r  Rn-222 as 2x10-9 p Ci/ml, 

Using the  same basis of cal- 

c =  a d x 1.11~10-~ p C i / d  

O r ,  i f  "a" is taken as one heat /shif t ;  "b" as 1000 lb/heat; 'IC" as 
1% U; and "d" as 100,000 cfm, 

c =  100,000 'Oo0 x 1.11~10-~ p C i / d  

which is  

= 37.0% MPC 

A g a i n ,  taking the maximum - number of heats per s h i f t  as 4; the maximum 
weight of ore per heat as 2,650 lbs . ; the maximum uranium concentration 
as 0.4%; and the dust collector air volume as 150,000 c fm,  

Hcmever, as i n  the case of thoron, i f  t h i s  value is averaged on an 
annual basis; the concentration would be reduced t o  

105% x 250/365 x 8/24 = 24.0% MPC 

MOreover, i n  practice, since the  uranium concentration in the ore 
averages less than 0.05%, the  actual release would be 

24.0% MPC x 0.05/0.4 3.0% MPC 
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When two radionuclides are present, the t o t a l  MPC m y  be expressed 
as the  combined percents MPC for each. Accordingly, 

11.7% MPC (Rn-220) i- 24.0% MPC (h-222) = 35.7% MPC (To ta l )  

Again, it is evident that  even with the  plant operating at maxirrnUn 
capacity, the combined release of thoron plus radon is  w e l l  below 
the  maximUm permissible limit. . 

4 )  Exposure t o  external radiation 

The two preceeding sections have described the  regulations governing 
the exposure of individuals in rest r ic ted areas t o  radioactive mterials 
and the release of radioactive effluents t o  the  environment. 
are p r b i l y  concerned with con-trol of ingested radioactive materials 
which could give r i s e  t o  internal radiation effects. Also of concern - 
is  the effect of external radiation and this i s  regulated by Section 
20.101 - Exposure of individuals t o  radiation in rest r ic ted areas, 
and by Section 20.105 - Permissible levels of radiation in unrestricted 
areas. 

These 

With respect to  the radiation safety program as SC, the only external 
radiation of concern is  gamma-radiation and individuals in rest r ic ted 
axas  are limited t o  1.25 rems per calendar quarter. 
1 0 0  mms per week equivalent t o  2.5 mms per hour for a forty-hour 
week. 
the  levels of radiation are measured with a gama-survey meter (Radgun) 
and individuals w e a r  film badges. 

This i s  essentially 

In  order t o  monitor the  exposure of individuals t o  g m - r a d i a t i o n ,  

a> Ganana-radiation: The principdl areas monitored with the g m - s u r v e y  
E t e r  are the  ore storage area and the  slag dump area. 

1) Ore storage mea: 
stored i n  steel drums on pal le ts  in Warehouse "D". 
with the Radgun have shown the following: 

The ore in the form of a granular powder is 
Surveys 

m/hr DISTANCE 
IN SINGLE ADJACENT 
ET. PAYS BAYS 

0 3.5 4.5 
1 3.0 3.5 
3 2.5 3.0 

These values are only slightly h i&er than  the permissible level in 
rest r ic ted areas of 2.5 mr/hr. 
t o m t o r s ,  operators do nct come in h-mdriate contact with them, nor 
are the operators in the vicinity mre than one hour per day or f ive 
hours per week. 
other than having the operators wear f i l m  badges. 

2 )  Slag storage or disposal area: The slag resulting fmmthe  

Because the pal le ts  are moved with 

For this reason, no special precautions are taken 

smelting process is stored above grade i n  a designated,area. 
As previously noted, all the thorium and uranium in the ores, 
except for a very small m u n t  carrried t o  the baghouse, con- 
centrates in the slag. 



111-9 
1 .  L 'd b,. 

Measurewnts of the f e r n  columbium slag pi les  at a distance of three 
fee t  show a radiation level of 2.0 m/hr while at  seven feet (the 
center of the vehicle roadway), the value is  1.5 mr/hr ,  both values 
being less than the allowable 2.5 m/hr in rest r ic ted areas.. This 
area is  fenced and signs posted reading "Any area w i t h i n  t h i s  plant 
m y  contain radioactive mterials." 
a sign reading ' 'Fern  Columbium Slag." 

The radiation emitted f r o m  the f e r n  vanadium s lag  p i l e s  and the 
residue fromthe dust collector, also stored in t h i s  area, is less 
than the peMnissible l i m i t  of 0.6 m/hr in unrestricted areas, 
being respectively, 0.5 m/hr and 0.4 m/hr. 

The slag p i l e  also i s  posted with 

Also of in te res t  is the possibil i ty of the  source material in the slag 
being dissolved by rain water. 
Ln which a sample of powdered slag was  contacted by water maintained 
at a p1-I of 5 (with H2SO4) for  a period of2 three weeks, showed the 
thorium w a s  solubilized t o  the extend of 0.3 ppm, while the uranium 
value w a s  only 0.01 ppm. 
for release t o  unrestricted areas as specified in Appendix B, Table 11; 
Column 2 .  
slag. 

Film badge propam: 
5/1/70. 
which are processed on a mnthly basis by Searle Analytical Inc. 
accumulated over the past three'years have shown the m a x h m  average 
yearly whole body exposure t o  gamma-radiation t o  be 270 mR with an 
average whole body'exposure of 94 mR per  year for 36 operators. ?he 
average yearly whole body exposure t o  beta radiation w a s  1 0  mR, or 
essentially negligible. 

Measurements made by Ledoux and Co. 

Both of these are l ess  than the MPC in w a t e r  

This is in keeping with the refractory properties of the  

b) The current filmbadge propam w a s  in i t ia ted  on 
All operators in rest r ic ted areas are required t o  wear badges 

Data 
. 

It i s  evident tha t  exposure t o  gamma-radiation is minimal: being 
only 1 . 9  percent of the allowable yearly permissible dose. 

5)  Caution signs and labels 

Sec-kton 20.203 requires t h a t . c e r t a h  caution signs m d  labels be used 
t o  designate radiation areas and containers holding in excess of 
allowable quantities. 

a) Signs: Radiation areas, t ha t  is, areas in which an individual could . 
receive a dose in excess of 5 mr/hr,  are t o  be posted with signs 
bearing the radiation symbol and the words "Caution - Radiation Area." 

Signs are t o  be in place a t  all entrances t o  Dept. 111 reading "Positively 
N o  Eating or Drinking in t h i s  Building" and "Respirators required fo r  
all employees working in t h i s  building." 

Large signs are to  be placed on the Slag Dwrg? reading "Ferro Colunbium 
Slag. If 

Large signs are t o  be in palce at all entrances t o  the plant reading 
"Any area w i t h i n  this plant may contain radioactive materials . I '  
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. b) Labels: Containers contC<njng na tura l  thorium or natural  uranium 
i n  excess of t en  tires the applicable quanti. ties l i s t e d  in Appcn&x 
C, 10CFR20, are required t o  carny a lC&l reading "Caution - Radio- 
active Material." For natural  thorium o r  uranium, the applicable 
m u n t  is 100 p C i ,  or for labeling purposes, 1000 p C i .  This may be 
-translated into pounds of ore as follows. 

Con&-der one pound of ore containing 2% thorium a d  0.4% uranium, the  
allodable quantit ies under the license. The contained quantity of 
thorium would then be 0.02 lbs . ; equivalent t o  I-. 9 8 p C i  while the 
contained amount of uranium would be 0.004 lbs. ,  equivalent t o  1.21,uCi. 
Thus, 1 lb. of ore would contain a t o t a l  of 3.19 p C i  of T h + U ,  or 1000 

p C i  would repEsent  313 lbs. 

7--- 

Similarly, if t h e  ore contains 1 .7% thorium and 0.05% uranium (more 
nearly approximating the composition of pym&loE ore), the  m m t  
containing lOO0,uCi would be 469 lbs. 

The figures may be used as guidelines t o  determine whether containers 
of ore need t o  bear precautionary labels. 

It should be noted tha t  labels are not required for containers only 
accessible t o  individuals authorized t o  handle them, provided the 
contents are identified t o  such individuals by a readily available 
written record. 

In  order f o r t h e  above guidelines t o  be used, it i s  important t h a t  
assumed percentages of throium and uranium in t h e  ore are correct. 
For t h i s  reason, the  Radiation Safe-ty Officer must be sure that the 
ore is analyzed at least three tims a year t o  affirm that the per- 
centages are correct. An up t o  date record of t h e  analysis must be 
kept. 

The Radiation SaFety 0 f f i c e r . h  axso responsible for  seeing t h a t  d l  
precautionary lakls  are in place i f  and where -they are needed. 



Chapter I V  

Instrurents , Calibration, Procedures 

The following is  a description of the hs-trumnts used in the radiation 
safety program at Shieldalloy Corporation. 
is  described. 
ances, glassware, etc., is omitted. 

Only the  pertinent equipment 
Conventional laboratory apparatus such as analytical bal- 

1) The gamnaa survey meter is a Model AGB-10 KGSR 
Radgun Survey Meter m u f a c t w e d  by the Victoreen Ins-trumnt Cbmpany. 
This mter is  calibrated every seven months and leak tested every three 
mnths.  
one and three feet from the source on a monthly basis. 

Gamma Survey Pkter: 

In practice, readings are generally taken at distances of zero, 

2 )  Air Samplers: 
Works Model 2000. 
Model 2000 is rated at 55 cfm. 
sheets of f i l ter  m e d i a .  In  practice, the  air sampler i s  operated in t he  
area of interest  for a specified period of t b .  
the st& and f inish of the collection period are read on the calibrated 
f l o w  mter arid the average values calculated. The average concentration 
of collected particulates is obtained by determining the net weight on 
-the f i l t e r  and dividing this value by the  t o t a l  volume of air drawn through 
the sampler. 
or uranium content by conventional techniques. 

The air sampler used at Shieldalloy is  a General Metal 
It is described in Appendix A, t h i s  chapter. The 

It comes complete with calibrator and 

The air  f l o w  rates at 

If necessary, t he  collected sa@e i s  analyzed for thorium 

Dust samples are r u n  mnthly f o r  a duration of one week -to achieve an 
accurate sample. 

Tne air sampler is Jrecalibrated every six mnths as recomnded by the 
m u f a c t u r e r  . 
3 )  Analytical Techniques: The principal analytical method f o r t h e  d e t e r  
mination of thorium and uranium used at  SC is by X-ray fluorescence em- 
ploying a Phill ips Yodel 'PW 1410/70 X-ray unit  f i t t e d  w i t h  a lithium 
fluoride cyrstdl. 
angle of 27.47 degrees, while uranium is nzasured using the LA1 line at 
a 2-theta angle of 26.14 degrees. 

Thorium is  masired using the LA1 l ine  at a 2-theta 

4) 
I n s t r m n t  Corporation using conventional techniques. 

Radiomtric Measurements : When required, these are run by Eberlbe 



Chapter IV 

Appendices 

A) Manufacturer's Literature Concerning W Air Sampler 



The GMWT-2200 Tripod Hi-Vol is espccially suitcd 
for tinc sampling vci ificalion or complianco inexwrc- 
menis requiring frcclucnt rclocntion lrorn sit(? to site. 
A s  these measurements are usuolly of short dirra- 
lion, timers, programmers, rccordcrs, ctc., are 
rcquired. 
The i r r i i t  provides complctc portability yet incorpo- 
rates standard s i x  coinponenls utilizcd in stationary 
models inclucling staidord 8" x 10" filtcr media. Tho 
tripod legs are removable to facilitate trnnsporting. 
An integral orificc nicter with dllal pressure taps is 
located in the throat of the filter tioldcr. Flow rate is 

menstircd by mnnomctcr readings taken across tho 
orifice mctcr. 

Tlic unit consists o f  a modcl GMWL-2000 sampler 
COlTlplC?it, Will1 Rtl  f-*ti-2100 SL?BmICSS Shinless Steel 
filter holder, l'hc l i ltcr holdcr bolts to the underside 
of tho slicltor roof supi)ort. Thc gablc style roof is 
hir,gcd to facililatc lilter 

for operation 
and is packagad complete with manometer, tripod 
adaptcr and Icgo. Fittcr papcr cartridge GMW-3000 
is oytioll??l at extra cost. 

rcplacernent. 

snmplcr , , n i t  is asccmblcrf 

Specifkatioels: 
Motor f 1P - 0.6 

Ainpcrayc - 6.25 
Speed --- 18,250 RPM 

Wnltagc - 745 

hlin. Flow Rate - 20 C.F.M. 
power Source -_ ii! jV,  1 pirnso, 60 t.lortz (other olcclricnl 
chnractcrjstics nvnil:iblc oti rcqucst) 
Nct Wcight - 34 Ibs. 
Shipping Wcight - 40 Ibs. 
Complies with r-'cdoral nogistor Vol. 36, 
No. 84 datcd April 30, 1971 

Max. Flow R ~ L c  - GO C.F.M. 

. 

7 
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Chapter V 

Surveys, Records, Reports 

1) Surveys 

As described in Chapter 111, Radiation Safety Program Practices at SC, 
three m a i n  types of surveys are required t o  assure compliance with 1OCFR20. 
These are  concerned with 1) exposure of individuals t o  concentrations of 
radioactive mterials i n  rest r ic ted areas ; 2 1 radioactivity in effluents 
t o  unrestricted areas; and 3 )  w a s t e  disposal. 

Concerning the first, a rationale w a s  developed i n  Section 2 of Chapter 
I11 fo r  nmnitoring the exposure of individuals t o  concentrations of 
radioactive materials in rest r ic ted areas. 
involves collecting a sample of laown composition by mans of a calibrated 
air sampler f i t t e d  with a f i l ter ,  and showing that the  MPC i s  not exceeded 
if the  sample collected on the  f i l ter  i n  a given period of t h e  weighs 
less than a calculated amount; or alternatively, by showing tha t  the 
average concentration determined by dividing the w e i g h t  of sample col- 
lected by the v o l a  of air passedthrough the samples, i s  less than 
0 . 7 9 ~ 1 0 ' ~  g d m l  for  ore of composition 2% Th and 0.14% U or 1.46xl.O-8 gm/rtiL 
for ore of composition 1.70% Th and 0.05% U. 
fact t h a t  surveys m y  show tha t  the apparent MPC i r ~  a given area i s  being 
exceeded in which case analysis of the collected sample is  required t o  
determine whether the actual MET i s  being exceeded. 
latter, then corrective masures m u s t  be taken. 

Essentially, the procedure 

Allc- -'ice is made for the 

In the event o f t h e  

Surveys with respect t o  10CFR 20,103 are primarily done in k p t .  111 where 
the  operations described in Chapter 11, Section 3 are carried out. 
particular,  there are two areas of interest ;  the  blending area where the  
batch ingredients are conibined, and the furnace area where the reduction 
takes place. 

In  

These are referred t o  as locations 1 and 2 respectively. 

Surveys in both areas ar-e done using the General Metal Works Model 2000 
a h  sampler i n  the manner described. 
By copies of which are shown i n  Appndix A, t h i s  chapter. Their use i s  
self-explanatory. 

Data are recorded on Forms A and 

They also serve as permanent records. 

G a r r o ~  surveys with -the Radgun described i n  Chapter I V  are made in Dept. 
111 as w e l l  as in the warehouse where the pyrochlore ore i s  stored and 
a t  the s lag dump. 
Workers i n  these areas also w e a r  film badges as described in Section 4,  
Chapter 111. 

Data are recorded on Form C, Appendix A, this chapter. 

Calculations based on the considerations discussed in Section 3, Chapter 
111, show t ha t  the highest concentrations of thoron (h-220) and radon 
(Rn-222) released t o  the  environmnt cannot exceed the  MPC allowed by 
1OCFR20.106. 
are unnecessary: 
released t o  the  environment would be very d i f f icu l t  t o  mike due t o  the 
i.naccessibility of the ex i t  ducts located on top the building housing 
the bags. However, as shown in Section 3, Chapter 111, under the pro- 
cessing conditions employed, the mwhm concentration of particulates 
passing through the bags would be considerably less than the  MPC. 

Therefore, surveys t o  determine the i r  actual concentrations 
Surveys t o  determine the concentration of particulates 
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2 )  Records and Reports . 
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Parts 1 9 ,  20 and 40 of lOCFR require the  keeping of certain records and 
the f i l i n g  of certain reports. 
t o  the  SC license are: 

Sections of 10CFR40 of pertinent' in te res t  

a> 

b) 

C> 

't 1 

Section 40.61(a) w h i c h  requires tha t  records be kept showing the 
receipt of source material. 

Section 40.63, which requires that  tests be made on a> the  source 
material (analysis for Th and U): b) f a c i l i t i e s ;  c> radiation de- 
tection and mnitoring h s t r m n t s ;  and d) other equipmnt and 
devices used in connection with ut i l izat ion and storage of source 
material. 

SectioIl 40.64, Reports, which requires tha t  suitable records be kept 
with respect t o  the above tests. 
clude periodic analysis of incoming ore shipments; any routine tests 
or repairs on processing equipment such as the AAF dust collector; 
and cailbration and leak testingof the Fkidgm and calibration of the  
air samplers. 
submitting Form NRC-741, inasmuch as the  processed ores contain less 
than f ive percent of uranium plus thorium. With respect t o  1OCFR20, 
pertinent sections are: 
records be kept showing the radiation exposures of all individuals 
for whom personnel monitoring is required. This w i l l  be sa t i s f ied  
by the radiation exposure reports supplied by Searle. Analytical ,  Inc.; 
and Section 20.401 (b) which requires tha t  records of surveys be 
mintained. 
t h i s  section. In  the very unlikely event of an incident (See 20.4031, 
the  NRC must be notified as required by Sections 20.403 and 20.405. 

In particular, these should in- 

Note that  under 40.64 (d) (11, SC is exempt from 

Section 20.401 (a) which requires tha t  

Form A, B and C of Appendix V-A are used t o  sa t i s fy  

SC is  exempt f r o m  f i l i n g  reports required by 20.407 and 20.408 by 
not fa l l ing  in any of the  four categories identified in 20.407(a).  

With respect t o  1OCFRl9, pertinent sections are discussed in Chapter 
VI1 . 
Analyses 

Analyses of the  pyrodilore ore and dust generated in Dept. 111 are 
necessary to  establish whether the specific concentrations exceed the 
maximUm permissible concentrations. 
over the past 3.5 years the mean  thorium content was  1.69% while the  
mean uranium content was  0.0448%. 
obtained from B r a z i l .  
obtained f r o m  Canada. 

To compare the  re la t ive  radioactivity of these ores, gross alpha counts 
w e r e  determined by Eberline Instrument Corporation, Midwestern Facil i ty,  
West Chicago, I l l i no i s ,  with the following results: 

As noted in Chapter 1, Section 5, 

These values w e r e  for Araxa- pyrodhlore 
Recently, SC has begun t o  process Niobec pyrochlore 

SAMPLE: pCi/gram ci(dpm/gram E s t  (Th+U) % 

A r m  qrrochlore 49002500 1.09xl04 0.74 
Niobec Fymchlore 6002 60 1330 0.09 
Dust f r 0 m A A . F  Baghouse 702 1 2  15 5 0.010 



v- 3 . .  L/ u 
* . *  

In terms of p s s  alpha crnkdon both natuml thorium and na tu ra l  uranium 
have essent ia l ly  the 5mc specific activi-&, m m l y  about 1.48X106 dpm per 
gram. 
by d i v i d h g  the m e a w d  psis alpha ac1:ivity by their combined specific 
a c t i v i t i e s .  

T ~ C Z - ~ Q X G ,  an e s * t h t e  0% thcir conbinecl percentages may.be made 

This is s b m  in the table above. 

Because the  value? for the &ma ppcH.ore is  1688 than the values pre- 
viously de tcmhed  By &LE& andpis, the specific samples w i l l  be 
analyzed to  d c t e ~ e  whether them i a  a &kxxqmncy. 
is  evident that  fm a n l a t i v e  st,mdpoint, the radioact ivi ty  of the 
Niobec om is only &out ~ne-eightk that of the &ma ore, further 
jus t i fy ing  the ratimde devefoped in Chaptar? 11%. 

Nonetheless, it 
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Chapter V 

Appendices 

A) F o m  A and B, Dust S m e y s  
Form C, Gamma-radiation Survey 

B) Plo t  Plan, Shieldalloy Corporation Plant, Newfield, New Jersey 

C> Floor Plans, Deparhrent 111 



,--I I 

F 3 





r) 
f I 
>

 
-
r
(
 

,
 -4

 . -. 



4
- 
U
 

Y
 0
 

/
 

d
 

3
 

'
I

 

U
 8 

.. 

0
 4- 

&
. 

z 



. 

'
.

 . 
0 

.
.

 
.. 

.. 
.

.
 

, 

.. 



a .‘ 
. 

.- 
I
 

-
.
r
 

,
 I’ 

* \I 
-J

- 

.
.

 

I 
n

 
-
 

i
_

 
.... .. -.. 

-
i
 - 
-
1
 

--L--. 
._

 ... 

.
i

 



L.J 
Chapter VI1 

1x 

INSTRUCTIONS TO EMPLOYFES - 1OCFR1S 

Section 19.11 of 1OCFN.9 requires the posting of certain documents associated 
w i t h  the  source material license and also that workers frequenting restricted 
areas be instructed in various aspects of the use of these materials 
particularly as they relate to  health protecting problems. 

Concerning 10CFRl9.11 - Posting of notices t o  workers - the notice in 
AppmLix A, t h i s  section, is t o  be posted in various conspicuous places 
h the plant in keeping with IOCFRl9.11 (b). 
report and this report  ShaJ '?  also be made available in the Personnel Office 
for inspection by any intc:. 
"Notice t o  Employees," i s  I 

required by lOCFR19.11 (c) 

In addition t o  -the above, e x h  erployee is  required t o  read and sign a 
copy of the notice shown in Appendix B of this section. 
copy should be kept i n  the employees personnel f i le and can be used to 
sa t i s fy  the requirements of 10CFR19.12. 

In addition t o  the signed letter, yearly in-plant instruction of the 
employees with respect t o  radiation and radiation safety should be made 
by a Cepartment 311 supervisor. Subjects t o  be discussed will be drawn 
up by the Radiation Safety Officer. Records of the instruction must be 
kept and maintained. 
namz of instructor. 
temporary employees assigned tc; Departmnt 111. 
Officer also should nbake periodic visits t o  lkpartment 111 t o  insure t ha t  
the workers are wearing the i r  dust masks and otherwise maintaining good 
hygiene + 

It is also necessary that we post any notice of vri.olation involving 
radiological working conditions, imposition of c i v i l  penalty or orders 
issued, and any response fmmthe licensee. 
within two working days of receipt and remain posted for a minimum of 
five working days or un t i l  comected. 

Finally,  lOCFRL9.13 requires that w e  furnish a copy of his exposure record 
at my time on request, and tha t  reporting of any overexposure t o  both 
the individual and the NRC is  mandatory. 

A copy of Dr. Silvernail 's  

Also, a copy of Form NRC-2, ted employees. 
ke posted with the notice i n  Appendix A as 

'This signed 

The records should include date, employees n m ,  
This record w i l l  include n a x s  of al l  p e m e n t  and 

?"ne Radiation Safety 

These notices must be posted 

The Radiation Safety Officer i s  t o  be sure tha t  the above steps are 
carried out by the Personnel Departmnt. 



APPENDIX VII-A 

A S U B r J l D l A R Y  O F  M L T A L L U R O .  I N C .  

NEWFIELD. N E W  J E R S E Y  00344 

TELCPHONE a-2-4200 (AREA C O D E  COS1 

. .  

TELEX NO. 045123 

CAI) Lt rr 6 t I ST I7 A 1  I O N  

SHIELDALOY 

O c t o b e r  29 ,  1976 

TO: A l l  J3iiployces: 

S h i e l d a l l o y  C o r p o r a t i o n  h o l d s  a L i c c n s c  No. S I B - 7 4 3 ,  €rom t h c  U.S. 
N u c l e a r  R e g u l a t o r y  Commissjon,  t o  p r o c c s s  c e r t a i n  10.w l e v c l  r a d i o n c t i v c  
m e t a l i f c r o u s  o r e s  c o n t a i n i n g  t r a c e s  o f  Throiunl a n d / o r  Uranium which a r c  
c a l l e d  "Source  1 \ I a t c r i a l s . "  

(CFR) r e q u i r e s  t h a t  c u r r e n t  c o p i e s  of P a r t  1 9 ,  P a r t  2 0 ,  t h c  L i c e n s e ,  
L i c e n s e  c o n d i t i o n s ,  documen t s  i n c o r p o r a t e d  i n t o  t h e  L i c e n s c ,  L i c c n s e  
amendn;cnts and  o p e r a t i n g  p r o c e d u r e s  be p o s t e d  o r  t h a t  a n o t i c c  d e s c r i b i n g  
these documents  and where t h e y  may be examined ,  be  p o s t c d .  

S e c t i o n  1 0  CFR 1 9 . 1 1  (a) a n d  (b )  01 t h e  Code o f  F e d c y a l  Rsgu1: I t ions  

T h e  
by c o n t a c  

The 

1. 

2. 

3 .  

4 .  

5 .  

6. 

above c i t e d  documcn t s  may b c  examined i n  t h e  P e r s o n n e l  O f f i c e  
t i n g  FIr. W a l t e r  Heydolph ,  P e r s o n n e l  hianager.  

f o l l o w i n g  i s  a b r i e f  d e s c r i p t i o n  o f  e a c h  document: .  

PART 1 9 .  
and R e p o r t s  t o  Worke r s ;  I n s p e c t i o n s .  

P a r t  1 9 ,  T i t l e  1 0  CFTi e x p l a i n s  N o t i c e s ,  I n s t r u c t i o n s  

PART 2 0 .  
t e c  t i o n  A g a i n s t  R a d i a t i o n .  

P a r t  2 0 ,  T i t l e  10 CFR e x p l a i n s  S t a n d a r d s  f o r  P r o -  

T I E  LICENSE.  S h i e l d a l l o y ' s  L i c e n s e  i s  No. S N B - 7 4 3 ,  i s s u c d  
J a n u a r y  2 4 ,  1 9 7 3 ,  which  g i v e s  t h e  company t h e  a u t h o r i t y  t o  
p r o c e s s  r a d i o a c t i v e  s o u r c e  m a t e r i a l s .  - 

LICENSE _- CONDITIO?JS. 
a r e  w r i t t e n  on t h e  L i c e n s e  u n d e r  C O N D I T l O N S .  

T h e  c o n d i t i o n s  of  S h i c l d a l l o y ' s  Liccltse 

llOCUXE.N?'S INCORPOR,qTED I N T O  T l E  LICENSE. 
p o r a t e d  i n t o  o u r  Li-Censc a r e  t h c  a p p l i c a t i o n  f o r  a S o u r c e  
M a t e r i a l  I , i ccnse  wIiich i s  a t t a c h e d  t o  t h e  L i c e n s e .  

- ANENDl\lENTS TO L I C E Y S E .  -- T h c r c  havc b e c n  s e v e r a l  amendments  t o  
t h e  e a r l i e r  l i c c n s c s ,  however ,  a11 c u r r e n t l y  v a l i d  amendn~cn t s  
have  been  i n c o r p o r a t c d  i n t o  t h c  p r c s c r l t  l i c c n s c .  

Thc documents  i n c o r  - 

V ! o u  i 5 

. 
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'Appendix VIS - 13 

Jiad.:io~lc-I~:ivri.t-y~ st- -t cment 

%11c folLowing 1Iacdioncti.vity Sta-kenlent i s  furnis l led -to a l l  enipl-oyees 
i n  kccping w:i:L11 the rcgulntions i n  lOCFRl.9.1.2 - Ins - t ruc t ions  t o  
Worlccrs . A C - t c r  reodrimg tlie staten1en.t , each empI.oyce i s  requ.ircd t o  
sign ik and it is made par-b of his personnel  f i l e .  

- 

~a d. io  a C .t i v  it y s t a t  cine n t  
ShieIdaLloy Corporat ion 

Employees of S1i:ieldalloy Corporat ion a- t  New:Fli.eJ.d, New Je r sey  a r e  here- 
by iI).formed of t h e  occurrence of r a d i o a c t i v e  ina.teria1s and r a d i a t i o n  
i n  -tile NewEieXd p l a n t ,  and t h a t  t h e  Corporation i s  requZrc4 by law t o  
e x p l a i n  -t11e s a I e t y  problems associa-ked with  11andli.ng such m a t e r i a l s .  

T h e  e x a c t  l e v e l s  at which r a d i o a c t i v i t y  beconlcs harmful have n o t  y e t  
been determined, i f  indeed -there are such e x a c t  l e v e l s .  
m~ich experience accrued over many years has  shown t h a t  as rad i .a t ion  
1.eveI.s a r e  inc reased ,  11a1m:hl e f f e c t s  can resul t .  Accordingly,  the 
NucI-ear Regulatory Commission (NRC) of the Uni-ted S t a t e s  Energy 
Re s e a r cl 1 and De ve 1 opne n -t Ad71 i n  i s  - t I? a -t ion (ERDA) ha s be e n c omm i s s i one d 
t o  e s t a b l i s h  -the rules  and r e g u l a t i o n s  governing t h e  possess ion ,  use , 
e t c .  o f  such m a t e r i a l s .  Urider these regu1.a-tions , known as T i t l e  1.0, 
Code of Federal  Regula t ions ,  t he  Corporat ion i s  r e q u i r e d  to have a 
l i c e n s e  t 'o  r ece ive  , posses s ,  use , e t c .  o r e s  con ta in ing  thorium and 
uranium ( P a r t  4.0, lOCl3) ; to main-tain cei- ta in  s t anda rds  f o r  p r o t e c t i o n  
a g a i n s t  r a d i a t i o n  a s s o c i z t e d  wi th  these materi .als ( P a r t  2 0 ,  l O C I 3 )  ; and 
t o  provide i n s t r u c t i o n s  -to workers involved i n  their process ing  
( P a r t  1 9 ,  10CFR) 
i n  -the Personnel  Office and a r e  a v a i l a b l e  f o r  i n spec t ion  by any einpl-oyee. 
Also a v a i l a b l e  for i n s p e c t i o n  i n  -the Personnel Offlice a r e  copies  o:F o t h e r  
documents pei7.tj.nent t o  tlie radiat l ion s a f e t y  program a-t Sh ie lda l loy  
Corporat ion.  These inc lude  a descri.ptio11 of c u r r e n t  p l a n t  p r a c t i c e s  
and procedures the r a t i o n a l e  i n  : suppor t  of the  rnclrintion s a f e t y  pro- 
gram, methods a s su r ing  cornpl~iance w i t h  NRC r e g u l a t i o n s ,  and records 
pertclri.ning t o  surveys.  

? 

None-theless , 

Copies of t hese  rules and r e g u l a t i o n s  are on f i l e  

I n  order  .to ensure the s a f e t y  of indrivridua1.s l iandl ing radrioactive 
ma-L-cr2als, the hXC has  s e t  very low l e v e l s  o f  radiation and of  a i r l iornc 
concen.tra-tj.ons of rad ioac- t lve  m a t e r i a l s  t o  wliich such individua1.s may 
be esposcd. 'The Corpora-tTon provides  equipment and has  c s - t ab l i shed  
procedures such tha-k no  empl-oyee e x e r c i s i n g  eomion sense should  ever 
rccc:i.ve radi.a-Lion i n  excess  of thc  pcrmiss ib lc  levels Indeed the 
ac-l-ual l e v e l s  are s o  low t1ia-k even under the most adverse condli.l:ions, 
overexposure i s  unl i l ie ly  Nonetheless some siniple r u l e s  sliould 1x2 
follorlled. 

1) Avoid .any dust  unnccessaril-y This i s  good p r a c t i c e  ~vhethcr the  
dus t  is radioactive or' no t .  

2) \\rear a dust: mask on t-lie opera I:ions aiicl a 1- khc t imes rciquired. Your 
I'orcinan wi.J.1 i n s t r u c t  you 011 w h c n  t o  wear, Iiow Lo wcm, and how i-o 
cam Tor your  inaslc. 
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