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F 0 R. E WOR D 

The Environmental and Occupat ional  Sa fe ty  D i v i s i o n  (EOSD) Technical  
Resources Group, which i s  a m u l t i d i s c i p l i n e  group, was appointed by the FOSD 
D i r e c t o r  t o  per form t h e  f o l l o w i n g  tasks :  

1 .  

2. 

3 .  

4. 

5 .  

6 .  

Aud i t  t h e  e x i s t i n g  t r a i n i n g  programs i n  t h e  Df iv Is ion aga ins t  t h e  
requirements s t i p u l a t e d  i n  DOE Order 5480.1A, Chapter V, Chapter 
V I ,  and EPA RCRA Regulat ions.  

Make recommendations f o r  any needed improvements I n  t h e  c u r r e n t  
t r a i n i n g  program t o  comply w i t h  DOE Orders, and €PA r e g u l a t i o n s .  

Prepare t ra in ing-program documentation as requ i red  by the  DOE 
Orders, and ensure t h a t  t h e  document i s  amenable f o r  a u d i t  by 
i n t e r n a l  and DOE a u d i t o r s .  

P e r i o d i c a l l y  rev iew t h e  documentation, procedures, and/or 
opera t ions  a t  t he  var ious  f a c i l i t i e s  and r e p o r t  t h e  s ta tus  o f  
implementat ion o f  t h e  recommended changes, as app l i cab le ,  t o  the  
D i v i s i o n  D i r e c t o r .  

Keep abreast  o f  t r a i n i n g  needs, problems, accomplishments, etc. ,  a t  
o t h e r  DOE f a c i l i t i e s .  

Keep abreast  o f  any new requirements i n  t h e  f i e l d  so t h a t  these 
changes can be incorpora ted  i n t o  t h e  D i v i s i o n ' s  t r a i n i n g  program. 

Th is  gu ide t o  t r a i n i n g  o f  r a d i a t i o n  p r o t e c t i o n  personnel  has evolved 
f rom c u r r e n t  procedures and p r a c t i c e s  a t  ORNL and elsewhere, guidance from 
DOE, and our  e f f o r t s  t o  e s t a b l i s h  performance-based t r a i n i n g  s t r a t e g i e s .  Many 
persons have ass i s ted  us. I n  p a r t i c u l a r ,  we would l i k e  t o  acknowledge t h e  
ass is tance o f  t h e  group leaders and o t h e r  s t a f f  w i t h i n  the  two EOSD 
departments covered; John Robinson and Ned Rockwell o f  Westinghouse Idaho 
Nuclear;  B i l l  Cu lbe r t  o f  Operat ions D i v i s i o n ,  ORNL; and Marcus Weseman and t h e  
o t h e r  members o f  t h e  TRADE Rad ia t i on  P r o t e c t i o n  Specia l  I n t e r e s t  Group (SIG). 
They have prov ided r e l e v a n t  m a t e r i a l s ,  reviewed d r a f t s ,  o r  made subs tan t ive  
suggest ions t o  improve t h i s  e f f o r t .  In a d d i t i o n ,  t h e  c l e r i c a l  e f f o r t s  o f  
Frances Neal have helped t o  make i t  poss ib le  t o  i nco rpo ra te  t h a t  t e c h n i c a l  
ass is tance i n t o  a coord ina ted  p l a n  f o r  ORNL r a d i a t i o n  p r o t e c t i o n  s t a f f .  

V 
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1. INTRODUCTION AND APPLICATION 

The t ype  o f  equipment and t h e  na ture  o f  t h e  work performed a t  Oak Ridge 
Na t iona l  Laboratory  a r e  somewhat unique and sub jec t  t o  requirements d i f f e r e n t  
f rom those requ i red  o f  more convent iona l  i n d u s t r i e s .  O f  p r imary  importance 
a r e  requirements regard ing  t h e  q u a l i f i c a t i o n s  and t r a i n i n g  o f  t h e  i n d i v i d u a l s  
per fo rming  r a d i a t i o n  work a t  nuc lear  f a c i l i t i e s  and managing o t h e r  hazardous 
m a t e r i a l  hand l ing  f a c i l i t i e s .  

Th is  document deals  w i t h  t h e  p o l i c i e s  and p r a c t i c e s  o f  t h e  EOSD a t  t h e  
Oak Ridge Na t iona l  Laboratory  (ORNL) i n  regard t o  t h e  se lec t i on ,  t r a i n i n g ,  
q u a l i f i c a t i o n ,  and r e q u a l i f i c a t i o n  o f  r a d i a t i o n  p r o t e c t i o n  s t a f f  assigned t o  
r e a c t o r  and nonreac tor  nuc lea r  f a c i l i t i e s ,  Inc luded a r e  personnel  a t  
f a c i l i t i e s  t h a t :  (1)  operate reac to rs  o r  p a r t i c l e  acce le ra to rs ;  ( 2 )  produce, 
process, o r  s t o r e  r a d i o a c t i v e  l i q u i d  o r  s o l i d  waste; ( 3 )  conduct separat ions 
operat ions;  (4 )  engage i n  research w i t h  r a d i o a c t i v e  m a t e r i a l s  and r a d i a t i o n  
sources; and ( 5 )  conduct i r r a d i a t e d  m a t e r i a l s  i nspec t i on ,  f u e l  f a b r i c a t i o n ,  
decontaminat ion,  o r  recovery opera t ions .  

The EOSD personnel  a l s o  have environmental  s u r v e i l l a n c e  and opera t i ona l  
and i n d u s t r i a l  s a f e t y  r e s p o n s i b i l i t i e s  r e l a t e d  t o  the t o t a l  Laboratory .  

There a r e  f o u r  departments w i t h i n  EOSD (see F igu re  1) .  These 
departments i n c l u d e  t h e  Environmental Management Department, the Hea l th  
Physics Department, t h e  Rad ia t i on  and Sa fe ty  Surveys Department and t h e  Safe ty  
Department. Whi le a l l  o f  these departments have r e s p o n s i b i l i t i e s  r e l a t e d  t o  
r e a c t o r  and nonreac tor  nuc lea r  f a c i l i t i e s ,  Rad ia t ion  and Sa fe ty  Surveys and 
Hea l th  Physics Department s t a f f  a r e  assigned t o  s p e c i f i c  nuc lea r  f a c i l i t y  
suppor t  and w i l l  be requ i red  t o  comply w i t h  a l l  formal  t r a i n i n g  and 
c e r t i f i c a t i o n  requirements o f  DOF Order 5480.1A (Chapters V and V I >  .* 

* DOE Order 5480.1A. Environmental P ro tec t i on ,  Safety ,  and Hea l th  
P r o t e c t i o n  Program f o r  DOE Operat ions (Chapter V:  Sa fe ty  o f  Nuclear  
F a c i l i t i e s ;  Chapter V I :  Sa fe ty  o f  Department o f  Energy-Owned Reactors).  

DOE Order 5500.2. Emergency Planning, Preparedness, and Response o f  
Operat ions.  

DOE Order 55002. 
Planning, Preparedness, and Response Programs f o r  DOE Operat ions.  

Reactor and Nonreactor Nuclear  Fac i  1 i t y  Emergency 

DOE Order 5480.2. Hazardous and Rad ioac t ive  Mixed Waste Management. 

I_ M a r t i n  M a r i e t t a  Energy Systems, Inc. ,  P o l i c y  Procedure ESH-8. Safe ty  
Review and Documentation Program. 

-- Oak Ridge Na t iona l  Laboratory,  Standard P r a c t i c e  Procedure 29. Sa fe ty  
Review and Documentation Program. 
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The EOSD requires that all technical staff be formally trained in order 
to perform their work in a safe and efficient manner so as to provide for 
their health and safety, that of their coworkers, and members of the public. 

The requirements for reactor and nonreactor nuclear facilities are 
stipulated in several different, yet interrelated, documents. The Division's 
policies and procedures for the selection, training, qualification, and 
requalification of personnel are covered in this document and are based on, 
and in compliance with, requirements and/or guidelines stipulated primarily in 
DOE Orders 5480.1A (Chapters V and VI), 5500.2, 5500.3, 5480.2, and Martin 
Marietta Energy Systems, Inc., Policy Procedure ESH-8, ORNL Standard Practice 
Procedure 29, and the ORNL Guide for Nonreactor Nuclear Facility Training. 

In the following chapters, the functional job  descriptions, 
qualification requirements, responsibilities and duties, are outlined for all 
of the EOSD's technical staff; training needs are assessed; and training 
program content, conduct, and documentation are detailed, 





_. ..... 

2. POSITION REQUIREMENTS 

The complexity of radiation protection requirements at ORNL is 
determined by the broad range of radiological environments to be monitored 
within a research and development 1abora.tory. The current document provides 
an outline of specific tasks to be done, an outline of task responsibilities 
and an enumeration of qualification requirements. This information was 
developed through an evaluation of existing position descriptions and an 
augmentation of these position descriptlons to ensure that the descriptions 
were consistent with current organizational responsibilities. The position 
descriptions were developed from technical input derived from professional 
staff in the field. The level of detail i s  appropriate to the current 
situation where technicians are supervised in the field by the professional 
staff. Detailed job task analyses were not done on these positions due to 
this strong supervisory rsle. 
through development of learning objectives adapted from the Institute of 
Nuclear Power Operations ( I N P O )  Radiological Protection Technician 
Qualifications, and additional comparisons with similar programs by other DOE 
contractors were made. 

Our job descriptions were also augmented 

The two radiation protection departments in ORNL's Environmental and 
Occupational Safety Division have approximately 60 positions to meet the need 
for several levels of technical competence and quite varied facility 
services. These two departments--the Radiation and Safety Surveys Department 
and the Health Physics Department--prov'tde radiation protection to QRNL 
operations using different devices and techniques. 

The RSS Department provides radiation protection coverage to the 
laboratory by dividing it geographically into complexes. 
very brief description of the Complexes, a more complete description is given 
in Appendix A. 

The following is a 

Central Complex 

This complex consists of all the buildings (I5 structures) in the 
radioisotopes area (the 3030 series buildings). 

Major activlties taklng place in this Complex relate to the separation, 
packaging and shipment o f  radioisotopes. 
takes place but it is not a major effort. 
guidance is provided. 
employees are assigned to thi5 Complex. 

Some research and development work 

Both exempt and nonexempt radiation protection 
However, radiation protection 

5 



The d i v i s i o n  respons ib le  f o r  most of t h e  opera t ions  t a k i n g  p lace  i n  
t h i s  area i s  t h e  Operat ions D i v i s i o n ,  w i t h  t h e  Hea l th  and Safe ty  Research and 
t h e  Metals and Ceramics D i v i s i o n s  suppor t ing  some smal l  p a r t  o f  i t . 
m o d i f i c a t i o n  t o  t h e  c e l l  v e n t i l a t i o n  system has j u s t  been completed, r e q u i r i n g  
c l o s e  s u r v e i l l a n c e  by WSS Department s t a f f .  
o f f i c e s  i n  t h e  Complex, one i n  B u i l d i n g  3038 and one i n  B u i l d i n g  3047. 

A major  

There a r e  t w o  r a d i a t i o n  survey 

East Complex 

The East Complex conta ins  t h r e e  wings o f  B u i l d i n g  4580S, two wings o f  
B u i l d i n g  4500N, B u i l d i n g  5500 (High Vol tage Laboratory) ,  B u i l d i n g  5505 
(Transuranium Research Laboratory) ,  B u i l d i n g  6010 (Oak R i  ge E l e c t r o n  L inear  
Acce le ra to r )  and B u i l d i n g  6000 ( H a l i f i e l d  Heavy I o n  Research Fac i l i t y -Oak 
Ridge Isochronous C y c l o t r o n ) .  

I 
I 
I -  
L----md 

The a c t i v i t i e s  r e q u i r i n g  r a d i a t i o n  p r o t e c t i o n  s u r v e i l l a n c e  i n  t h  
Complex a r e  those r e l a t e d  t o  rad iochemical  l a b s  (hoods and glove boxes) 
acce le ra to rs .  The 4500 b u i l d i n g  has experiments which i n v o l v e  s l i g h t l y  
than t r a c e  q u a n t i t i e s  of r a d i o a c t i v e  m a t e r i a l  and which have contaminat 
c o n t r o l  as a concern. The Transuranium Research Laboratory  (TRL) has 
s i g n i f i c a n t  q u a n t i t i e s  o f  heavy element rad io iso topes  present  and has 

S 

and 
h i g h e r  
on 

contaminat ion c o n t r o l  as w e l l  as c o n t r o l  o f  e x t e r n a l  exposures as a concern. 
Three unique a c c e l e r a t o r s  e x i s t  i n  t h e  6000 area, p resent ing  p o t e n t i a l  
r a d i a t i o n  p r o t e c t i o n  problems. Whi le t h e y  a r e  operat ing,  ext remely h i g h  
l e v e l s  o f  r a d i a t i o n  can be produced, r e q u i r i n g  i n t e r l o c k s  and o t h e r  safeguards 
t o  ensure p r o t e c t i o n  o f  personnel ( p a r t i c u l a r l y  a t  ORELA). A d d i t i o n a l l y ,  
r a d i a t i o n  may be produced a t  these machines i n  a manner t h a t  makes i t s  
presence d i f f i c u l t  t o  q u a n t i f y  (ex t remely  h i g h  l e v e l ,  m i n u t e l y  s h o r t  pu lses o f  
r a d i a t i o n ) .  

I n  a d d i t i o n ,  t h e  East Complex o f f i c e  main ta ins  a l i s t  o f  a l l  r a d i o  
frequency genera t ing  equipment ( i n c l u d i n g  microwave) and surveys t h e  equipment 
p e r i o d i c a l l y  t o  i n s u r e  compliance w i t h  Laboratory  r e g u l a t i o n s .  
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Both exempt and nonexempt r a d i a t f o n  p r o t e c t i o n  s t a f f  a re  assigned t o  
t h e  East Complex. 
i n  t h i s  complex. These o f f i c e s  a r e  loca ted  i n  Bldgs. 5505, 4500S, and 6010. 

There a r e  t h r e e  o f f l c e s  where RSS s t a f f  per fo rm t h e i r  work 

South Cent ra l  Complex 

The South Cent ra l  Complex I s  made up o f  t h r e e  wings o f  B u i l d i n g  4500N, 
one wing of B u i l d i n g  4500s and B u i l d i n g s  4501, 4505, 4507 and 4508. 

The Complex Leader i s  ass i s ted  by exempt s t a f f  and o t h e r  temporary he lp  
as needed. Much o f  t h e  work t h a t  takes p lace  i n  t h i s  Complex i s  supported by 
the  Chemical Technology D i v i s i o n  and t h e  Meta ls  and Ceramics D i v i s i o n  and 
invo lves  f u e l  r e c y c l e  and/or f u e l  element development p r o j e c t s .  Radiochemical 
l a b o r a t o r i e s  a re  loca ted  i n  B u i l d i n g s  4500 and 4501. Operat ions i n  B u i l d i n g  
4507 have been d iscont inued,  b u t  t he  f a c i l i t y  has n o t  been decontaminated and 
decomiss ioned.  U n t i l  t h a t  i s  done, l i r r i t e d  s u r v e i l l a n c e  o f  cond i t i ons  i n  
t h a t  b u i l d i n g  w i l l  be requ i red .  The Meta ls  and Ceramics Ciivison has a number 
o f  l a b o r a t o r i e s  i n  B u i l d i n g  4508 where s i zeab le  q u a n t i t i e s  o f  n a t u r a l  and 
enr iched uranium a r e  present .  
Complex, loca ted  i n  Bldgs. 4500N, 4501, and 4508. 

There a re  t h r e e  r a d i a t i o n  survey o f f i c e s  i n  the  
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-__I_ Southwest Complex 

The Southwest Complex c o n s i s t s  o f  a l l  b u i l d i n g s  bounded by T h i r d  
F i f t h  S t r e e t s  as eas t  and west boundaries and Cent ra l  and lrdhite Oak Ave 
n o r t h  and eas t  boundar ies.  Same few b u i l d i n g s  on t h e  southeast s i d e  o f  
Oak Avenue a r e  a l s o  inc luded.  

The Southwest Complex c o n s i s t s  o f  a l l  b u i l d i n g s  bounded by T h i r d  
F i f t h  S t r e e t s  as eas t  and west boundaries and Cent ra l  and lrdhite Oak Ave 
n o r t h  and eas t  boundar ies.  Same few b u i l d i n g s  on t h e  southeast s i d e  o f  
Oak Avenue a r e  a l s o  inc luded.  

and 

Whi 
nU@§ as 

t e  

The d i v i s i o n s  respons ib le  f o r  most o f  t h e  a c t i v i t i e s  i n  t h i s  Complex 
are  t h e  Operations, Chemical Technology and Ins t rumenta t ion  and Contro ls  
D i v i s i o n s .  A c t i v i t i e s  i n  two o f  t h e  b u i l d i n g s  (3525 and 3517) o f f e r  a 
chal lenge t o  t h e  r a d i a t i o n  p r o t e c t i o n  s t a f f  because o f  t h e  l a r g e  i n v e n t o r i e s  
o f  r a d i o a c t i v e  m a t e r i a l  t h a t  e x i s t  t h e r e .  B u i l d i n g  3525 i s  used as a 
h i g h - l e v e l  r a d i a t i o n  examinat ion l a b o r a t o r y  and i s  a p lace  where i r r a d i a t e d  
f u e l  elements ( c o n t a i n i n g  k i l o c u r i e  q u a n t i t i e s  o f  f i s s i o n  produc ts )  can be 
inspected, segmented, repackaged, e t c .  C r i t i c a l i t y  c o n t r o l  measures are  
admin is tered i n  B u i l d i n g  3525, r e q u i r i n g  some knowledge o f  c r i t i c a l i t y  s a f e t y  
by t h e  RSS s t a f f .  B u i l d i n g  3517 ( F i s s i o n  Products Development Laboratory)  i s  
a f a c i l i t y  where megacurie q u a n t i t i e s  o f  9 O S r  and 137Cs Rave been 
handled. Consequently, l a r g e  r e s i d u a l  q u a n t i t i e s  cont inue t o  e x i s t  t h e r e  i n  
p i p i n g  and o t h e r  f a c i l i t y  f i x t u r e s .  
undergoing i n s p e c t i o n  and renovat ion.  Decontamination and decommissioning 
e f f o r t s  a re  c u r r e n t l y  t a k i n g  p lace  a t  t h e  Metal  Recovery F a c i l i t y  ( B u i l d i n g  
3505). Contaminated c e l l s  and o t h e r  b u i l d i n g  sur faces i n  t h i s  s t r u c t u r e  w i l l  
be cleaned f o r  p o s s i b l e  reuse. 

The waste systems w i t h i n  t h i s  complex a r e  

Exempt and nonexempt employees a r e  assigned here.  There a r e  f o u r  
r a d i a t i o n  survey o f f i c e s  and two remote work s t a t i o n s  i n  t h i s  Complex. Along 
w i t h  t h e  main o f f i c e  i n  Bldg. 3550, t h e r e  a r e  o f f i c e s  i n  3517, 3525, and 
3026D. l h e  work s t a t i o n s  are  loca ted  i n  3505 and 3508. 
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Northwest Complex 

The Northwest Complex consists of those buildings in the northwest 
portion of the Laboratory, as well as five others outside that geographical 
boundary. They are Buildings 1503, 1504, 1505, 1506 (Environmental Sciences 
Division) and Building 2011 (Metal and Ceramics Division) e 

Two major facilities exist in this Complex: Buildings 3019 
(Radiochemical Pilot Plant) and 2026 (High Radiation Level Analytical 
Laboratory). Building 3019 currently houses one o f  the largest radioactive 
inventories at ORNL and is the facility where programs such as uranium 
solution solidification and storage operation i s  taking place. The CEUSP 
(Consolidated Edison Uranium Solidification Program) i s  underway. The Complex 
Leader and other staff in this Complex fave played a significant role in the 
development of procedures and processes to be used during this program. The 
High Radiation Level Analytical Laboratory (HRLAL) offers challenging 
contamination control problems as it i s  a facility where extremely radioactive 
samples are sent for analysis. Hot cells and glove boxes are used in this 
process. Criticality control measures are used in Building 3019, requiring 
the RSS staff to be familiar with criticality safety. The Environmental 
Sciences Division uses trace quantities of radioisotopes in a variety of ways 
requiring surveillance and advice from the Radiation and Safety staff. 

This Complex contains two offices located in Bldgs. 3019 and 2026, and 
the Complex Leader is assisted by both exempt and nonexempt staff members. 



-. Nor th .. Central-  ex 

The Nor th Cent ra l  Complex c o n s i s t s  o f  approx imate ly  25 s t r u c t u r e s  
bounded by H i l l s i d e  Avenue on t h e  south, F i f t h  S t r e e t  on t h e  eas t  and B u i l d i n g  
3001 on t h e  west. 

It conta ins t h r e e  r e a c t o r s  (Oak Ridge Research Reactor-3042), (Bu lk  
S h i e l d i n g  Reactor-3010) and (Pool C r i t i c a l  Assembly-3010) as w e l l  as t h e  
l a b o r a t o r i e s  and h o t  c e l l s  used by t h e  S o l i d  S t a t e  D i v i s i o n  i n  B u i l d i n g  3025. 
It a l s o  inc ludes  t h e  Hot Shop ( B u i l d i n g  3044)  and a major  s torage v a u l t  
( B u i l d i n g  3029) used by t h e  Laboratory  P r o t e c t i o n  D i v i s i o n  f o r  s torage o f  
r a d i o a c t i v e  m a t e r i a l .  The Complex a l s o  conta ins  two decommissioned reac tors ,  
t h e  Old Graphi te  Reactor (3001) and t h e  Low I n t e n s i t y  Test  Reactor ( 3 0 0 5 ) .  
Demand f o r  r a d i a t i o n  p r o t e c t i o n  s u r v e i l l a n c e  increases d u r i n g  r e a c t o r  shutdown 
per iods  and a d d i t i o n a l  s t a f f  a r e  sometimes added t o  accommodate these 
increased demands. Exempt-level employees u s u a l l y  man t h i s  Complex and t h e  
Complex has two r a d i a t i o n  survey o f f i c e s  i n  Bldgs. 3001 and 3042.  
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Melton V a l l e y  Complex 

The Mel ton Va l l ey  Complex cons is t s  o f  
t h e  b u i l d i n g s  i n  a second v a l l e y ;  t h i s  
inc ludes  t h e  High F lux  Isotopes Reactor ( H F I R )  
(B ldg.  7900) and Transuranium Processing 
F a c i l i t y  (TRU) (7920), Transuranium ReCDVery 
F a c i l i t y  (TURF)(7930), as w e l l  as t h e  Hea l th  
Physics Research Reactor (HPRR) ( a l s o  known as 
DOSAR) (7700) and t h e  Tower Sh ie ld ing  Reactor 
(TSR-11). TURF (7930) i s  be ing redesigned 
t o  per form t h e  tasks  now assigned t o  t h e  
Radiochemical P i l o t  P l a n t  (Bldg. 3019). 

The H F I R  r e a c t o r  prov ides an i n tense  
neutron source and i s  used p r i m a r i l y  t o  
produce elements heav ie r  than p lu ton ium. 
Those produced a r e  t r a n s f e r r e d  t o  TRU f o r  
process ing and shipment. The presence o f  
these heavy elements, which emi t  n e u t r o m  
spontaneously, c rea tes  a neutron env i roq-  
ment t h a t  i s  respons ib le  f o r  a s i zeab le  
f r a c t i o n  o f  neutron exposures by S o l i d  S ta te  
D i v i s i o n  personnel  and v i s i t i n g  s c i e n t i s t s .  
The H F I R  a l s o  prov ides  neutrons used by 
t h e  Na t iona l  Center f o r  Small Angle Sca t te r -  
i n g  Research. The two remaining reac to rs  i n  
t h e  Complex a re  operated i n t e r m i t t e n t l y ,  
r e q u i r i n g  r a d i a t i o n  p r o t e c t i o n  se rv i ces .  
The Complex Leader i s  ass i s ted  by exempt- 
l e v e l  employees, and t h i s  s t a f f  i s  s t a t i o n e d  
i n  th ree  r a d i a t i o n  survey o f f i c e s  loca ted  
i n  Bldgs. 7900, 7920, and 7010. 

Y -1 2 Operat ions 

t 75'). I AREA 

r///..@ 

7700 AREA /$ HPRR 

The Y-12 Complex cons is t s  o f  t h e  e n t i r e  geographica l  area a t  Y-12 
w i t h i n  which ORNL has opera t ions  t a k i n g  p lace  (11 opera t i ng  b u i l d i n g s ) .  The 
B io logy ,  Fusion Energy and Engineer ing Technology Divisiori ls a r e  i nvo l ved  i n  
major  research and developments a t  Y-12, and much o f  what they a r e  doing 
i nvo l ves  rad ia t ion-produc ing  machines and rad io iso topes .  For example, 
r a d i o b i o l o g i c a l  research i n v o l v i n g  t h e  use o f  rad io iso topes  i s  be ing  conducted 
by the  B io logy  D i v i s i o n ;  and development o f  h igh  vo l tage  genera t ing  dev ices,  
which produces x-rays, i s  be ing conducted by t h e  Fusion Energy D i v i s i o n .  I n  
a d d i t i o n ,  t h e r e  i s  a C r i t i c a l  Experimenzs F a c i l i t y  (CEF) operated by 
Operat ions D i v i s i o n .  Compl icat ing t h e  r a d i a t i o n  s a f e t y  problem a t  Y-12 i s  t h e  
ex is tence o f  a lpha contaminat ion which was l e f t  behind by World War I1 
opera t ions  i n  b u i l d i n g s  now occupied by ORML D i v i s i o n s .  The Complex Leader a t  
Y-12 i s  a s s i s t e d  by exempt and nonexempz s t a f f  members. There are  f o u r  
r a d i a t i o n  survey o f f i c e s  i n  t h i s  Complex; they  a r e  l oca ted  i n  Bldgs. 9211, 
9207-3, 9201-2, and 9208. 
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S h i f t  and Area Surveys Complex 

... 

The S h i f t  and Area Surveys Complex prov ides  r a d i a t i o n  and s a f e t y  
s u r v e i l l a n c e  needs a t  a1 1 "ou ts ide"  areas n o t  p rov ided by t h e  geographica l  
complexes. Th is  i nc ludes  t h e  waste d isposa l  areas, t h e  Na t iona l  Environmental 
Research Park (NERP), the laundry,  t h e  7000 area ( rad io i so topes  a re  shipped 
and rece ived t h e r e  and t h e  salvage yard  i s  t h e r e )  and opera t ions  conducted by 
t h e  Fuel  Recycle R i v i s i o n  i n  t h e  7600 area. 
r a d i a t i o n  p r o t e c t i o n  s t a f f  members a r e  assigned t o  t h i s  Complex. 
e x i s t  i n  B u i l d i n g s  2008 and 7601. 

requirements,  and d u t i e s  f o r  a l l  l e v e l s  o f  s t a f f i n g  i n  t h e  two departments 
p l u s  t h e  d i v i s i o n  management p o s i t i o n s .  

Both exempt and nonexempt 
O f f i c e s  

The f o l l o w i n g  s e c t i o n  dea ls  w i t h  t h e  r e s p o n s i b i l i t i e s ,  q u a l i f i c a t i o n  

2.1 EOSD D I V I S I O N  DIRECTOR 

Q u a l i f i c a t i o n  Requirements 

1. 

2. 

3 .  

Education. The D i r e c t o r  o f  EOSD a t  ORNL s h a l l  have a MS/PhD i n  
r a d i a t i o n  p r o t e c t i o n ,  environmental  hea l th ,  o r  one o f  t h e  r e l a t e d  
sc i ences . 
Experlence. The EOSD D i r e c t o r  s h a l l  have s u f f i c i e n t  t e c h n i c a l  
management exper ience and educat ion t o  demonstrate adequate 
c a p a b i l i t i e s  f o r  t h e  r e s p o n s i b i l i t i e s  l i s t e d  below. 

T ra in ing .  The EOSD D i r e c t o r  s h a l l  have s p e c i a l i z e d  t r a i n i n g ,  as 
appropr ia te ,  f o r  upper - leve l  ( co rpo ra te )  management personnel  i n  
t h e  ORNL o rgan iza t i on .  
p o l i c i e s  and procedures, r e s p o n s i b i l i t i e s ,  hand l i ng  o f  a l l o c a t e d  
funds, p lann ing  needs ( i . e . ,  workforce needs) f o r  f u t u r e  p r o j e c t s ,  
communications w i t h  o t h e r  l e v e l s  o f  management, and r e p o r t  
requirements.  I n  a d d i t i o n ,  spec ia l  t r a i n i n g  s h a l l  be g iven ( i f  no t  
a l ready  acqui red)  on nuc lea r  f a c i l i t i e s  by DOE and o t h e r  f e d e r a l  
agencies . 

Such t r a i n i n g  s h a l l  be i n  DOE and Company 

R e s p o n s i b i l i t i e s  

The EOSD D i r e c t o r  s h a l l  be respons ib le  f o r  t h e  f o l l o w i n g :  

1. Ensur ing t h e  o v e r a l l  e f f i c i e n t  and sa fe  ope ra t i on  and d i r e c t i o n  o f  
a l l  t h e  departments under h i s / h e r  j u r i s d i c t i o n .  

2. C o n t r o l l i n g  expendi tures a l l o c a t e d  f o r  ope ra t i on  o f  t h e  var ious  
departments w i t h i n  EOSD. 

3 .  Prov id ing  needed serv ices  o r  adv ice  on mat te rs  r e l a t i n g  t o  
opera t ions  o r  p r o j e c t s  under h i s / h e r  j u r i s d i c t i o n  t o  var ious  
personnel  bo th  w i t h i n  and ou ts ide  t h e  ORNL o rgan iza t i on .  

E s t a b l i s h i n g  and implement ing a Q u a l i t y  Assurance Program f o r  EOSD. 4. 
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5. I n v e s t i g a t i n g ,  r e p o r t i n g ,  and p r o v i d i n g  remedies f o r  d e f i c i e n c i e s  
o r  f a i l u r e s  i n  opera t ions  by m o n i t o r i n g  t h e  o v e r a l l  opera t ion  o f  
t h e  var ious  f a c i l i t i e s ,  and t o t a l  workforce, and e f f e c t i n g  
improvements i n  procedures, t r a i n i n g ,  o r  equipment as needed t o  
ensure sa fe  and r e l i a b l e  operat ions.  

6. Eva lua t ing  t h e  e x i s t i n g  f a c i l i t i e s  and operat jons and e f f e c t i n g  t h e  
necessary p lans t o  ensure t h a t  f u t u r e  needs i n  equipment, manpower, 
funding, e tc . ,  a r e  accommodated accord ing t o  planned schedules. 

7.  Having a h i g h  degree o f  knowledge o f  a l l  Company p o l i c i e s ,  i n d u s t r y  
standards and DOE/EPA r e g u l a t i o n s  regard ing  n u c l e a r  and hazardous 
m a t e r i a l  management f a c i l i t i e s  and t h e  q u a l i f i c a t i o n  o f  o p e r a t i o n a l  
personnel ,  and t a k i n g  t h e  necessary measures t o  ensure t h a t  such 
p o l i c i e s  and r e g u l a t i o n s  a r e  acknowledged and adhered t o  by a l l  
personnel under h i s / h e r  j u r i s d i c t i o n .  

8. Having e f f e c t i v e  C Q  u n i c a t i o n  w i t h  h i g h e r  l e v e l s  o f  Corporate 
management and prepar ing  c e r t a i n  s t a t u s  r e p o r t s  r e q u i r e d  by t h e  
Laboratory  D i r e c t o r ,  

9.  Ensur ing t h a t  emergency serv ices  and equipment a r e  a v a i l a b l e ,  as 
requ i red ,  f o r  nuc lear  and hazardous m a t e r i a l  management f a c i l i t i e s .  

10. Eva1 u a t i n g  and d isseminat ing  sa fe ty -or ien ted  1 i t e r a t u r e  regard ing  
t h e  opera t ion  o f  f a c i l i t i e s  so t h a t  ORNL personnel  a r e  made aware 
o f  changes i n  i n d u s t r y  standards, unusual occurrences a t  
f a c i l i t i e s ,  des ign changes, e t c .  

Dut ies 

The d u t i e s  o f  t h e  EOSD D i r e c t o r  s h a l l  be t o  acknowledge h i s / h e r  
r e s p o n s i b i l i t i e s  and execute them i n  accordance w i t h  es tab l i shed M a r t i n  
M a r i e t t a  Energy Systems, I n c . ,  and ORNL management g u i d e l i n e s .  

The EOSD D i r e c t o r  o r  h i s / h e r  designated a l t e r n a t e  s h a l l  be a v a i l a b l e  t o  
make needed management-level dec is ions  presented by opera t ing  o r  adminis-  
t r a t i v e  superv isors a t  any o f  t h e  f a c i l i t i e s  o r  programs under h i s / h e r  
j u r i s d i c t i o n  d u r i n g  a l l  scheduled o p e r a t i o n a l  a c t i v i t i e s .  

The EOSD D i r e c t o r ' s  d u t i e s  s h a l l  i n c l u d e  t h e  f o l l o w i n g :  

1. Provide an environment which a l lows and encourages e f f e c t i v e  
i n d i v i d u a l  and group e f f o r t  toward meet ing t h e  o r g a n i z a t i o n ' s  
o b j e c t i v e s  through sound decision-making processes, open 
communication, and proper  s e l e c t i o n ,  m o t i v a t i o n ,  and development o f  
people.  

2.  P e r i o d i c a l l y  mon i to r  o p e r a t i o n a l  and o t h e r  a c t i v i t i e s  performed i n  
t h e  var ious  departments w i t h i n  t h e  D i v i s i o n  and e f f e c t  any changes 
necessary t o  ensure t h a t  t h e  D i v i s i o n  i s  f u n c t i o n i n g  i n  a sa fe  and 
r e l i a b l e  manner and i s  accompl ishing in tended goals  and o b j e c t i v e s .  
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3 .  Serve i n  emergency s i t u a t i o n s  i n  t h e  capac i t y  o f  a t e c h n i c a l  
adv i so r  t o  ORNL's Emergency D i r e c t o r  o r  t h e  Local  Emergency 
D i  r e c t o r .  

easures necessary t o  implement recornendat ions by t h e  
Laboratory  D i r e c t o r ' s  Review Committees; o r  work w i t h  t h e  O f f i c e  o f  
Operat ional  Sa fe ty  and t h e  Review Committee (Chairman) t o  reso lve  
disagreements concerning recomendat ions .  

5 .  Ma in ta in  a p r a c t i c a l  work ing knowledge o f  t h e  numerous requirements 
a p p l i c a b l e  t o  nuc lea r  and hazardous m a t e r i a l s  management 
f a c i l i t i e s ,  t h e i r  environmental  e f f e c t s ,  and t h e  q u a l i f i c a t i o n s  and 
h e a l t h  s u r v e i l l a n c e  f o r  ope ra t i ng  personnel .  

6 .  Ensure t h a t  an eva lua t i on  i s  made o f  a p p l i c a b l e  sa fe ty -o r ien ted  o r  
o the r  p e r t i n e n t  l i t e r a t u r e  rece ived f rom s i m i l a r  f a c i l i t i e s  and 
t h a t  such l i t e r a t u r e  i s  d i s t r i b u t e d  t o  t r a i n i n g  personnel  a 

7. Become a c t i v e l y  i nvo l ved  i n  t h e  s e l e c t i o n ,  eva lua t ion ,  and 
q u a l i f i c a t i o n  o f  ope ra t i ng  personnel  by conduct ing i n t e r v i e w s  and 
mon i to r i ng  performance records o f  t h e  var ious  i n d i v i d u a l s .  The 
D i v i s i o n  D i r e c t o r  s h a l l  be t h e  h ighes t  l e v e l  o f  corpora te  
management requ i red  t o  f i n a l ' , z e  t h e  c e r t i f i c a t i o n  process o f  
ope ra t i ng  personnel .  

2.2 EOSD DEPARTMENT HEAD 

Q u a l i f i c a t i o n  Requirements 

1. Education. The Department Head i n  EOSD s h a l l  have a BS/MS degree 
in r a d i a t i o n  p r o t e c t i o n  o r  i n  a s c i e n t i f i c  o r  eng ineer ing  f i e l d .  
He/she should be c e r t i f i e d  as a Hea l th  P h y s i c i s t  by t h e  American 
Board o f  Hea l th  Physics o r  possess equ iva len t  exper ience. 

2. Experience. The Department Head s h a l l  have opera t ions  o r  
management exper ience i n  rad - ia t i on  p r o t e c t i o n  a c t i v i t i e s  p e r t i n e n t  
t o  the  departmental  f u n c t i o n s .  The l e v e l  o f  exper ience s h a l l  be 
adequate t o  demonstrate t h e  a b i l i t y  t o  manage t h e  departmental  
r e s p o n s i b i l i t i e s  as o u t l i n e d .  

.... 

3. T ra in ing .  The Department Head s h a l l  have t h e  management c a p a b i l i t y  
assoc iated w i t h  managernent-level personnel  i n  t h e  ORNL organ i -  
za t i on .  Areas o f  competence i n c l u d e  DOE and Company p o l i c i e s  and 
procedures, r e s p o n s i b i l i t i e s  o f  management personnel ,  funding,  
manpower requirements a t  t h e  var ious  nuc lear  f a c i l i t i e s ,  human 
r e l a t i o n s ,  and d e c i s i o n  ana lys i s .  The Department Head s h a l l  be 
requ i red  t o  become thorough ly  f a m i l i a r  w i t h  t h e  d e t a i l e d  opera t ions  
o f  a l l  t h e  programs and f a c i l i t i e s  under h i s / h e r  j u r i s d i c t i o n .  
This  s h a l l  i nc lude  opera t i ona l  procedures, funding,  and 
communications w i t h  o t h e r  f a c i l i t y  s t a f f  and/or corpora te  
management. 

Four i n d i v i d u a l s  ho ld  t h i s  p o s i t i o n  i n  each o f  f o u r  departments, two o f  which 
a re  addressed i n  t h i s  t r a i n i n g  document. 



16 

Responsib i l i t ies-  

The Department Head s h a l l  be respons ib le  f o r :  

1. 

2 .  

3 .  

4. 

5. 

6 .  

7 .  

8. 

Dut ies 

Planning, schedul ing,  and/or rev iewing  o p e r a t i o n a l  a c t i v i t i e s  i n  
programs and f a c i l i t i e s  under h i s / h e r  j u r i s d i c t i o n  t o  ensure t h a t  
each opera t ion  i s  c a r r i e d  o u t  i n  a sa fe  and r e l i a b l e  manner by 
q u a l i f i e d  personnel i n  accordance w i t h  ORNL, s t a t e ,  and f e d e r a l  
requ i  rements. 

Prepar ing c e r t a i n  p e r i o d i c  s t a t u s  r e p o r t s  which a r e  requ i red  by 
corpora te  management and/or DQE. 

S e l e c t i n g  and/or h i r i n g  opera t ing  personnel  and be ing  a c t i v e l y  
i n v o l v e d  i n  t h e i r  development. 

M a i n t a i n i n g  records and p r o j e c t i n g  o p e r a t i o n a l  c o s t  est imates f o r  
each f a c i l i t y  o r  program under h i s / h e r  j u r i s d i c t i o n .  

Creat ing  and/or serv ing  on var ious committees which f u n c t i o n  t o  
ensure sa fe  opera t ion  o f  t h e  n u c l e a r  f a c i l i t i e s  and, w i t h i n  t h e  
l i m i t s  o f  h i s / h e r  a u t h o r i t y ,  e f f e c t i n g  changes recommended by t h e  
var ious commi t tees. 

Ensur ing t h a t  i n d u s t r i a l  s a f e t y  standards a r e  acknowledged and 
adhered t o .  

Implementing t h e  d i v i s i o n  q u a l i t y  assurance program es tab l i shed by 
t h e  EOSD D i r e c t o r .  

Eva lua t ing  and d isseminat ing  a p p l i c a b l e  sa fe ty -or ien ted  l i t e r a t u r e  
received f rom DOE o r  f rom o u t s i d e  ORNL so t h a t  opera t ing  personnel  
a t  t h e  ORNL f a c i l i t i e s  a r e  made aware o f  changes i n  i n d u s t r y  
standards, f a i l u r e s  a t  o t h e r  f a c i l i t i e s ,  e t c .  

The d u t i e s  o f  t h e  Department Head s h a l l  be t o  acknowledge 
r e s p o n s i b i l i t i e s  and execute them i n  accordance w i t h  e s t a b l i s h e d  DOE, M a r t i n  
M a r i e t t a  Energy Systems, I n c .  and ORNL management g u i d e l i n e s  and procedures. 

The Department Head, o r  designated a l t e r n a t e ,  s h a l l  be a v a i l a b l e  t o  
make necessary management-level dec is ions  presented by opera t ing  o r  
a d m i n i s t r a t i v e  superv isors a t  any o f  t h e  f a c i l i t i e s  under h i s / h e r  j u r i s d i c t i o n  
d u r i n g  a l l  scheduled o p e r a t i o n a l  a c t i v i t i e s .  I n  t h e  suppor t  f u n c t i o n s  t o  
nuc lear  f a c i l i t y  operators ,  he/she s h a l l  be a v a i l a b l e  t o  adv ise t h e  f a c i l i t y  
manager on r a d i a t i o n  p r o t e c t i o n  r e s p o n s i b i l i t i e s .  

The Department Head s h a l l :  

1. Review a l l  q u a l i f i c a t i o n  and r e q u a ? i f i c a t i o n  examinations prepared 
w i t h i n  h i s / h e r  department. Review and approve a l l  q u a l i f i c a t i o n s  
granted w i t h i n  h i s / h e r  depar tment ,a long w i t h  D i v i s i o n  T r a i n i n g  
Coord inator  and D i v i s i o n  D i r e c t o r .  
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2. Periodically mnltor the quality of the work performed by 
individuals in the various groups reporting to hlm/her and effect 
changes as needed to ensure :hat each group i s  functioning in a 
safe and reliable manner and is accomplishing intended goals and 
objectives * 

3. Review orders and regulations to remain cognizant of existing and 
new Martin Marietta Energy Systems, Inc., ORNL, Division, and DOE 
requirements applicable to the type of operations conducted at the 
facilities and programs under his/her jurisdiction. 

4. Serve, in emergency situations, in the capacity of an advisor to 
the Laboratory's Emergency Director or to the Local Emergency 
Director. 

2.3 RADIAltON AND SAFETY SURVEYS (RSS) DEPARTMENT POSITION TASK ANALYSES 

The Radiation and Safety Surveys (RSS) Department provides radiation 
and safety surveillance services at facilities operated by research and 
operating groups to keep exposures to personnel, concentrations of airborne 
radioactivity, and levels of  surface contamination well within permissible 
limits and in agreement with the as-low-as-reasonably-achievable (ALARA) 
philosophy. 
staff working nine geographical areas referred to as Complexes. Figure 2 
shows the boundaries of each Complex. E:ach area contains a mix of RSS 
Department staff that is dictated by the type and magnitude o f  hazard that 
exists in the area. 

These surveillance respons'bilties are performed by RSS Deparment 

2.3.1 RSS Department Group Supervisor 

Qualification Requirements 

1. Education. The Group Supervisor for RSS shall have a !3achelor1s 
degree in radiation protection or related science or engineering 
degree. Hefshe should be certified as a Health Physicist by the 
American Board of Health Physics possess equivalent experience. 

2. Experience. Each Group Supervisor shall have a minimum o f  7 years 
of experience in radiation protection or a related field, 5 years 
of this experience shall include work relating to projects carried 
out at one or more ORNL nuclear facilities. 

3. Training. Each Group Supervisor shall have management capability 
and familiarity with the overall design and operating procedures of 
the ORNL nuclear facilities commensurate with his/her job 
responsibilities. This includes DOE, Martin-Marietta, and ORNL 
policies and procedures, manpower requirements and human relations. 

Responsibilities 

Each Group Supervisor shall be responsible for: 

1. Coordinating and directing all EOSD radiation protection activities 
at the Complexes in which he/she is in charge to help facility 
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2 .  

3 .  

4 .  

5 .  

6 .  

7. 

8.  

Dut i es 

management ensure t h a t  t h e  f a c i l i t i e s  a r e  operated i n  a sa fe  and 
r e l i a b l e  manner and i n  accordance w i th  M a r t i n  M a r i e t t a  Energy 
Systems, Inc .  and DOE procedures and gu ide l i nes .  

Adv is ing  on a l l  r a d i a t i o n  p r o t e c t i o n  f a c i l i t y  and procedura l  
changes. 

Prepar ing c e r t a i n  r e p o r t s  as requ i red  by upper- leve l  management. 

Eva lua t i ng  manpower and t a k i n g  t h e  necessary a c t i o n s  t o  ensure 
cont inued, e f f i c i e n t  r a d i a t i o n  p r o t e c t i o n  opera t ions  a t  t h e  
f a c i  1 i t y .  

G iv ing  t e c h n i c a l  ass is tance and adv ice  on r a d i a t i o n  p r o t e c t i o n  
mat te rs  r e l a t i v e  t o  t h e  f a c i l i t y  t o  i n d i v i d u a l s  bo th  i n s i d e  and 
ou ts ide  t h e  ORNL o rgan iza t i on .  

Performing spec ia l  assignments as o r i g i n a t e d  by t h e  Department Head 
and/or EOSD D i r e c t o r .  

Eva lua t ing  t h e  performance o f  t h e  r a d i a t i o n  p r o t e c t i o n  s t a f f  a t  t h e  
var ious  f a c i l i t i e s  and p repar ing  requ i red ,  p e r i o d i c  r e p o r t s .  

Conducting c e r t a i n  r a d i a t i o n  p r o t e c t i o n  p r o j e c t s  and/or qua l4 ty  
assurance programs. 

The d u t i e s  o f  each Group Superv isor  s h a l l  be t o  acknowledge h i s /he r  
r e s p o n s i b i l i t i e s  and execute them i n  accordance w i t h  es tab l i shed  M a r t i n  
M a r i e t t a  Energy Systems, Inc., DOE, and ORNL g u i d e l i n e s  and procedures. 

1. Provides a second echelon o f  t e c h n i c a l  e x p e r t i s e  and work 
leadersh ip  d i r e c t e d  toward p r o p e r l y  coping w i t h  r a d i a t i o n  survey 
and contaminat ion c o n t r o l  problems e x i s t i n g  o r  a r i s i n g  w i t h i n  
severa l  s p e c i f i e d  geographica l  areas o f  ORNL, o r  f o r  t h e  
coo rd ina t i on  and guidance o f  r a d i a t i o n  survey personnel  assigned t o  
r o t a t i n g  s h i f t s  t o  p rov ide  r a d i a t i o n  p r o t e c t i o n  survey serv ices  
Laboratory-wide f o r  con t inuous ly  ope ra t i ng  f a c i l i t i e s .  

2. Provides d i r e c t  superv i s ion  o f  f i r s t  l e v e l  superv isors  who may a l s o  
f u n c t i o n  as Complex Leaders and t h e  i n d i r e c t  superv i s ion  o f  
t e c h n i c a l  o r  t e c h n i c a l  support  personnel ,  i n c l u d i n g  personnel  
assignments, absence c o n t r o l ,  performance appra isa ls ,  de termin ing  
s t a f f  requirements f o r  t h e  area, and o t h e r  d u t i e s  normal ly  handled 
by superv isors  . 

3 .  Remain cognizant  o f  t h e  numerous DOE r e g u l a t i o n s  a p p l i c a b l e  t o  
r a d i a t i o n  p r o t e c t i o n  and remain abreas t  o f  any changes t h a t  may 
e f f e c t  t h e  s a f e t y  o f  t h e  f a c i l i t y  f o r  which h i s /he r  group prov ides  
s u r v e i l l a n c e .  

4. Review t h e  q u a l i f i c a t i o n s  o f  t he  i n d i v i d u a l s  r e q u i r i n g  
q u a l i f i c a t i o n  a t  t h e  f a c i l i t y  and approve thew f o r  r e q u a l i f i c a t i o n ,  
as app l i cab le .  



5. Review f o r  o f f i c i a l  approval  a l l  procedura l  changes, a l l  experiment 
changes, and a l l  changes i n  the  des ign o f  t h e  f a c i l i t y  r e l a t e d  t o  
r a d i a t i o n  p r o t e c t i o n  s u r v e i l l a n c e .  

6 .  P a r t i c i p a t e  i n  the  con t inu ing  r e q u a l i f i c a t i o n  program f o r  
Supervi sors. 

7. May f u n c t i o n  as Rad ia t ion  P r o t e c t i o n  Representat ive f o r  one or more 
Laboratory  D i v i s i o n s  and may serve on one o r  more o f  t h e  D i r e c t o r ' s  
Review Committees which r e p o r t  through t h e  O f f i c e  o f  Operat ional  
Safe ty  . 

2.3.2 RSS Department Complex Leaders 

Complexes a r e  geographical  areas i n  which f a c i l i t i e s  and/or opera t ions  
possessing r a d i a t i o n  o r  contaminat ion hazards e x i s t .  Each Complex has a 
Leader who i s  respons ib le  f o r  an on-going r a d i a t i o n  and s a f e t y  s u r v e i l l a n c e  
program w i t h i n  t h a t  geographica l  area. 

g u a l i f i c a t i o n  Requirements 

1. Educat ion.  The RSS Complex Leader s h a l l  have a Bache lor ' s  degree 
i n  r a d i a t i o n  p r o t e c t i o n  o r  r e l a t e d  science o r  engineer ing degree. 
He may be c e r t i f i e d  as a Hea l th  P h y s i c i s t  by t h e  American Board o f  
Hea l th  Physics as a Rad ia t ion  P r o t e c t i o n  Techno log is t  o r  by t h e  
Nat iona l  Reg is t r y  o f  Rad ia t ion  P r o t e c t i o n  Technologis ts  o r  possess 
equ iva len t  exper ience. 

2. Experience. Each Complex Leader s h a l l  have a minimum o f  5 years o f  
exper ience i n  r a d i a t i o n  p r o t e c t i o n  o r  a r e l a t e d  f i e l d .  3 years o f  
t h i s  exper ience s h a l l  i nc lude  work r e l a t i n g  t o  p r o j e c t s  c a r r i e d  ou t  
a t  one o r  more ORNL nuc lear  f a c i l i t i e s  o r  equ iva len t .  

3. T ra in ing .  Each Complex Leader s h a l l  be g iven t r a i n i n g  requ i red  o f  
ORNL management personnel and s h a l l  a l s o  be g iven t r a i n i n g  i n  t h e  
o v e r a l l  des ign and opera t ing  procedures o f  t h e  ORNL nuc lea r  
f a c i l i t i e s  commensurate w i t h  h i s /he r  j o b  r e s p o n s i b i l i t i e s .  

R e s p o n s i b i l i t i e s  

Each Complex Leader s h a l l  be respons ib le  f o r :  

1. Coord inat ing and/or p e r f o r n i i i g  a l l  h e a l t h  phys ics ope ra t i ona l  
a c t i v i t i e s  w i t h i n  h i s  complex t o  he lp  f a c i l i t y  management ensure 
t h a t  t h e  f a c i l i t i e s  a re  opera t ing  i n  a sa fe  and r e l i a b l e  manner and 
i n  accordance w i t h  M a r t i n  M a r i e t t a  Energy Syste s, I n c .  and DOE 
procedures and gu ide l i nes .  

2. Reviewing and commenting on engineer ing t r a n s m i t t a l s .  

3. Help ing prepare, rev iew and comment on p r o j e c t  s a f e t y  summaries. 
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4. A s s i s t i n g  i n  t h e  p repara t i on  o f  h e a l t h  phys ics procedures. 

5, At tend ing  and sometimes p resen t ing  s a f e t y  meetings a t  f a c i l i t i e s  
w i t h i n  h i s / h e r  Complex. 

6. Repor t ing  t o  f a c i l i t y  and respons ib le  d i v i s i o n  management on t h e  
s t a t e  o f  r a d i a t i o n  s a f e t y  a t  f a c j l i t i e s  f o r  which h i s / h e r  s t a f f  
p rov ides  su rve i l l ance ,  

Generic Dut ies  

Under t h e  genera l  superv i s ion  o f  t h e  Group Superv isor ,  each Complex 
Leader: 

1. Provides f i r s t  l e v e l  l eadersh ip  and work d i r e c t i o n  for one o r  more 
t e c h n i c a l  and t e c h n i c a l  suppor t  personnel  i n  day-to-day contac ts  
w i t h  opera t ing ,  maintenance, o r  research d i v i s i o n s  i n  o rde r  t o  keep 
them c u r r e n t l y  informed on mat te rs  i n v o l v i n g  r a d i a t i o n  exposure and 
i n d u s t r i a l  s a f e t y  i n  t h e i r  programs and f a c i l i t i e s .  

2. Provides competent personnel  and approp r ia te  equipment and 
p a r t i c i p a t e  i n  t h e  mon i to r i ng  and e v a l u a t i o n  o f  t h e  
rad ia t i on /con tamina t ion  hazards i n  h i s / h e r  area o f  r e s p o n s i b i l i t y .  

3. Or ig ina tes  recommendations t o  h e l p  f a c i l i t y  management assure 
proper  c o n t r o l  over  personnel  exposures and contaminat ion re leases.  

4. I n i t i a t e s  and f o l l o w s  s u r v e i l l a n c e  mon i to r i ng  programs t o  assess 
whether compliance w i t h  Laboratory  standards i s  cont inuous i n  a l l  
programs, and r e p o r t s  and recommends changes whenever adverse 
s i t u a t i o n s  develop. 

5. Must be a l e r t  t o  unsafe a c t s  o r  cond i t i ons  which impact on 
i n d u s t r i a l  s a f e t y  i n  t h e  work ing environment and recsmend 
c o r r e c t i v e  a c t i o n  t o  respons ib le  superv is ion .  

6. F a c i l i t a t e s  t h e  in terchange o f  i n f o r m a t i o n  between h i s / h e r  
department and those work ing i n  h i s l h e r  area, most u s u a l l y  a t  t h e  
superv isory  l e v e l .  

7. Hay f u n c t i o n  as Rad ia t ion  P r o t e c t i o n  Representat ive t o  one o r  more 
ORNL D i v i s i o n s .  

8. May f u n c t i o n  as Rad ia t ion  Cont ro l  O f f i c e r  and/or D i v i s i o n  Sa fe ty  
O f f i c e r  f o r  f a c i l i t y  w i t h i n  h i s h e r  complex. 

9. May a l s o  be requ i red  t o  serve on D i r e c t o r ’ s  Review Committees. 

. .  



22 

2.3.3 RSS Department Rad ia t i on  P r o t e c t i o n  S t a f f  Me 

Q u a l i f i c a t i o n  Requirements: 

1. Education. RSS Rad ia t i on  P r o t e c t i o n  S t a f f  sitember s h a l l  have a 
Bache lor ' s  degree i n  radda t ion  p r o t e c t i o n ,  a r e l a t e d  science, 
eng ineer ing  o r  equ iva len t  experience. 

2. Experience. Each RSS Rad ia t i on  P r o t e c t i o n  S t a f f  Member s h a l l  have 
a minimum o f  2 years exper ience i n  r a d i a t i o n  p r o t e c t i o n  work, 
labora tory - type  work, o r  t h e  equ iva len t  i n  r e l a t e d  f i e l d s .  
Exceptions t o  t h e  experience requirement may be made i n  cases where 
i n d i v i d u a l s  have advanced degrees o r  some spec ia l  exper t i se .  

3 .  T r a i n i n g .  RSS Hea l th  P h y s i c i s t  S t a f f  Member s h a l l  be requ i red  t o  
complete t h e  t r a i n i n g  program, and/or demonstrate h i s / h e r  
competence v i a  comprehensive examination. 

R e s p o n s i b i l i t i e s  

Each RSS Rad ia t i on  P r o t e c t i o n  S t a f f  Member s h a l l  be respons ib le  f o r  
per fo rming  h i s / h e r  assigned tasks  i n  a manner so as t o  accomplish the  var ious  
t e c h n i c a l  p r o j e c t s  s a f e l y ,  e x p e d i t i o u s l y ,  and i n  accordance w i t h  approved 
M a r t i n  M a r i e t t a  Energy Systems, I n c .  and DOE g u i d e l i n e s  and procedures. 

Each RSS Rad ia t i on  P r o t e c t i o n  S t a f f  Member s h a l l  be respons ib le  f o r :  

1. Performing r a d i a t i o n  s u r v e i l l a n c e ,  

2. Supply ing c e r t a i n  t e c h n i c a l  ass is tance and/or i n f o r m a t i o n  t o  
persons w i t h i n  o r  ou ts ide  o f  t h e  ORNL o rgan iza t i on .  

3. Preparing, e d i t i n g ,  and i s s u i n g  l o g  record  o f  surveys made as w e l l  
as p repar ing  o t h e r  r e p o r t s  as they  a r e  requ i red .  

4. Ma in ta in ing  a degree o f  f l e x i b i l i t y  i n  schedules i n  o rde r  t o  
per fo rm spec ia l  p r o j e c t s  o r  p r o j e c t s  o f  an emergency na ture .  

5. A s s i s t i n g  i n  t h e  t r a i n i n g  o f  new personnel. 

Dut ies  

Each RSS Rad ia t i on  P r o t e c t i o n  S t a f f  Member s h a l l  acknowledge h i s / h e r  
r e s p o n s i b i l i t i e s  and execute them i n  a safe and r e l i a b l e  manner. 

Each RSS Rad i ta ion  P r o t e c t i o n  S t a f f  

1. Provide d e t a i l e d  r a d i a t i o n  s u r v e i l l a n c e  i n f o r m a t i o n  a t  t h e  working 
l e v e l  f o r  each j o b  o r  program i n v o l v i n g  t h e  hazards o f  r a d i a t i o n  o r  
r a d i o a c t i v e  m a t e r i a l s .  

2. Mon i to r  and evaluates t h e  r a d i a t i o n  and contaminat ion p o t e n t i a l  o f  
proposed work. 

3 .  Recommend r o t e c t i y e  equipment and procedures t o  l i m i t  exposures 
and con t ro  Y contaminat ion releases. 



4 .  Monitor as required as the job progresses t o  co p'iletion and do 
follow-up surveys through t o  achievement of satisfactory conditions. 

the information essential foic exposure and contamination controls, 
issuing step-wise guidance a:; necessary. 

5. Maintain direct comnunications with radiation workers and provide 

6 .  Perform regular audit monitoring o f  established zones and work 
areas to ensure cornpl iance w.i th Laboratory standards. 

7. Keep a log record o f  surveys made, conditions encountered, 
limitations and recommendations stipulated, personnel involved, etc. 

8 .  Report to his/her supervisor any inadequacies in procedures and/or 
equipment for the purpose o f  ensuring safe operation and/or 
effecting needed maintenance or change. 

9 .  Maintain awareness o f  criticality safety program, if required by 
area conditions. 

10. Serve as a Radiation Protection Representative to one or more ORNL 
Divisions. 

2.3.4 RSS Department Radiation Protect'ion Technician 

Qualificatipn Requirements 

1. Education. The RSS Radiation Protection Technician s h a l l  Rave at 
least a high school degree arid preferably an Associate or 
Bachelor's degree in radiation protection or related science or be 
registered as a Radiation Protection Technologist by the National 
Registry o f  Radiation Protection Technologists or possess 
equivalent experience. 

2. Experience. Each Radiation Protection Technician shall have a 
minimum of 1 year of experience in radjation protection or a 
related field. A l l  of this experience shall include work relating 
to projects performed at one or more ORNL nuclear facilities. 

3 .  Training. Each Radiation Protection Technician shall be given 
training in the radiation protection aspects of the overall design 
and operating procedures o f  the BRNL nuclear facilities camnen- 
surate with his/her job responsibilities. Qualification Mil l  be 
bared on written examination and on-job walk-through examination. 

Responsibilities 

Technician program, progressing from entry level to Health Physics 
Technologist based on degree of competerlce and level of supervision required. 
Most of the nonexempt staff are "clustered," permitting guidance of their 
activities. Most o f  their time is spent carrying out routine surveillance 
functlons such as performing surface cortamination evaluations, clearing 
materials, checking on the operability c f  instruments, etc. 

Four levels o f  responsibility exists in the RSS Radiation Protection 



Dut ies 

Under general  superv is ion  o f  t h e  Complex Leader, t h e  WSS Radia t ion  
P r o t e c t i o n  Technic ian s h a l l :  

1 .  Perform r a d i a t i o n  s u r v e i l l a n c e  o f  a p r o j e c t ,  personnel ,  work areas, 
and i tems l e a v i n g  contaminat ion o r  r a d i a t i o n  zones t o  a s s i s t  i n  t h e  
c o n t r o l  o f  exposures f rom i n t e r n a l  and e x t e r n a l  sources and t h e  
spread o f  r a d i o a c t i v e  contaminat ion.  

2. Inspec t ,  tend, and c a l i b r a t e  r a d i a t i o n  d e t e c t i o n  i n s t r u m e n t a t i o n  
and equipment. Requests maintenance when requ i red .  

3. Obtain,  process, read, record,  evaluate,  and r e p o r t  da ta  f rom 
r a d i a t i o n  d e t e c t i o n  devices and samples. 

2.3.5 RSS Department S h i f t  Rad ia t ion  P r o t e c t i o n  Technic ian 

Q u a l i f i c a t i o n  Requirements 

1 .  _____-- Education. The RSS S h i f t  Rad ia t ion  P r o t e c t i o n  Technic ian s h a l l  
have an Associate o r  Rachelor 's  degree j n  r a d i a t i o n  p r o t e c t i o n ,  
engineer ing o r  r e l a t e d  science o r  be r e g i s t e r e d  as a Rad ia t ion  
P r o t e c t i o n  Technologis t  by t h e  Nat iona l  R e g i s t r y  o f  Rad ia t ion  
P r o t e c t i o n  Technologis ts  o r  possess e q u i v a l e n t  exper ience. 

2 .  kxperience-. Each S h i f t  Rad ia t ion  P r o t e c t i o n  Technic ian s h a l l  have 
a minimum o f  1 year o f  exper ience i n  r a d i a t i o n  p r o t e c t i o n  o r  a 
r e l a t e d  f i e l d .  A l l  o f  t h i s  exper ience s h a l l  i n c l u d e  work r e l a t e d  
t o  p r o j e c t s  performed a t  one o r  more ORNL n u c l e a r  f a c i l i t i e s .  

3. Training, Fach S h i f t  Rad ia t ion  P r o t e c t i o n  Technic ian s h a l l  be 
g iven t r a i n i n g  i n  t h e  r a d i a t i o n  p r o t e c t i o n  aspects o f  t h e  o v e r a l l  
design and opera t ing  procedures o f  t h e  ORNL n u c l e a r  f a c i l i t i e s  
commensurate w i t h  h i s h e r  j o b  r e s p o n s i b i l i t i e s .  Q u a l i f i c a t i o n  w i l l  
be based on w r i t t e n  examinat ion and on-job walk-through examinat ion.  

- R e s p o n s i b i l i t i e s  

The Rad ia t ion  and Safe ty  Surveys Department has one s t a f f  member 
p resent  a t  t h e  Laboratory  on o f f - s h i f t s  (weekends, h o l i d a y s  and hours o t h e r  
than 8 a.m.-4 p.m, on weekdays). The S h i f t  Rad ia t ion  P r o t e c t i o n  Technic ian 
shal  I : 

1.  Perform and make l o g  e n t r i e s  o f  r a d i a t i o n  p r o t e c t i o n  s u r v e i l l a n c e  
on t h e  operat ions being conducted a t  t h e  reac tors ,  TRU and o t h e r  
f a c i l i t i e s  r e q u i r i n g  r a d i t i o n  p r o t e c t i o n  serv ices  d u r i n g  
o f f - s h i f t s ,  and; 

2. Help analyze " e a r l y  on" t h e  s i g n i f i c a n c e  o f  r a d i a t i o n - r e l a t e d  
events and a s s i s t s  i n  t h e  m o b i l i z a t i o n  o f  o t h e r  s t a f f  r e q u i r e d  t o  
manage t h e  event.  
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Dut ies 

This  group cons is t s  o f  f o u r  (one Tor each s h i f t )  nonexempt s t a f f  
members, and t h e i r  a c t i v i t i e s  a re  superv ised by t h e  Group Leader o f  t h e  S h i f t  
and Area Surveys Complex and h i s / h e r  ass. is tant .  The S h i f t  Rad ia t ion  
P r o t e c t i o n  Technic ian s h a l l :  

1. Prov ide Rad ia t i on  and Sa fe ty  Survey serv ices  f o r  a l l  o f  the 
Labora tory 's  cont inuous ly  ope ra t i ng  f a c i l i t i e s  on n i g h t s  
( 4  p.m.-12 a.m. and 12 a.m.-$ p.m. s h i f t s ) ,  week-ends, and 
ho l idays .  

2. Ma in ta in  con tac t  between h i s / h e r  o f f i c e  and a l l  opera t ing ,  
maintenance, and research personnel  on h i s / h e r  assigned s h i f t  t o  
keep them informed on mat te rs  i n v o l v i n g  r a d i a t i o n  hazards and 
i n d u s t r i a l  s a f e t y .  

3 .  I n i t i a t e  o r  pe rsona l l y  conduct s u r v e i l l a n c e  mon i to r i ng  programs t o  
assure t h a t  compliance w i t h  Laboratory  standards i s  achieved on 
s h i f t s  on a con t inu ing  bas is .  Th is  inc ludes  c o l l e c t i o n  o f  
s p e c i f i e d  data on weekends and ho l i days  f o r  t h e  Department o f  
Environmental Management. 

4. A s s i s t  i n  t h e  d i s t r i b u t i o n ,  c o l l e c t i o n ,  reading, record ing,  and 
r e p o r t i n g  o f  data f rom pocket meters and badge dosimeters,  

5 .  Serve as Rad ia t ion  P r o t e c t i o n  rep resen ta t i ve  i n  emergency 
s i t u a t i o n s  u n t i l  r e l i e v e d  by rank ing  superv is ion ,  

2.4 Hea l th  Physics (HP) Department P o s l t i o n  Task Analyses 

A l l  persons who e n t e r  l a b o r a t o r y  areas where they  may be exposed t o  
r a d i a t i o n  o r  r a d i o a c t i v e  m a t e r i a l s  a r e  moni tored f o r  probable k inds  o f  
exposure. Ex terna l  r a d i a t i o n  exposure i s  assessed by personnel  dosimeters and 
d i rec t - read ing  pocket meters.  Hand exposure meters a re  used t o  assess 
e x t r e m i t y  dose. I n t e r n a l  d e p o s i t i o n  of rad ionuc l i des  i s  est imated f rom 
- i n  -- v i t r o  (body f l u i d )  and i n  v i v o  (whole-body count ing)  radioassays. 

The Hea l th  Physics Department i s  respons ib le  f o r  bo th  t h e  ex te rna l  and 
i n t e r n a l  dose assessments f o r  ORNL employees, non-employees, and v i s i t o r s .  To 
meet t h i s  r e s p o n s i b i l i t y ,  t h e  Department i s  d i v i d e d  i n t o  f o u r  f u n c t i o n a l  
groups: (1)  Mon i to r i ng  Ins t rumenta t ion ,  ( 2 )  Radioassays, ( 3 )  Radia t ion  
Dosimetry, and ( 4 )  Dosimetry Records. These f o u r  f u n c t i o n a l  groups a l s o  
suppor t  t he  mon i to r i ng  func t i ons  of a l l  t h e  EOSO departments. 

2 . 4 . 1 .  HP Department Group Leaders 

Q u a l i f i c a t i o n  Requirements 

1 .  Educat ion.  The HP Department Group Leader s h a l l  have a Bachelor 's  
o r  Master 's  degree i n  r a d i a t i o n  p r o t e c t i o n  and/or r e l a t e d  science 
o r  c e r t i f i c a t i o n  as a Hea l th  P h y s i c i s t  o r  equ iva len t  exper ience. 

2. Experience. Each HP Department Group Leader s h a l l  have a r n ~ n i ~ ~ r n  
o f  5 years o f  exper ience i n  r a d i a t i o n  p r o t e c t i o n  o r  a r e l a t e d  
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documentation requirements and remain abreast  o f  any changes t h a t  
may a f f e c t  t h e  o v e r a l l  f a c i l i t y .  

4. RevSew t h e  q u a l i f i c a t i o n s  o f  t h e  i n d i v i d u a l s  r e q u i r i n g  
q u a l i f i c a t i o n  a t  t h e  Rad ia t ion  P r o t e c t i o n  opera t ions  suppor t  
f a c i l i t i e s  under h i s i h e r  supe-v is ion and recommends them f o r  
r e q u a l i f i c a t i o n ,  as a p p l i c a b l e .  

5. Review a l l  procedura l  changes, and a l l  changes i n  t h e  des ign o f  t h e  
Rad ia t i on  P r o t e c t i o n  opera t ions  suppor t  f a c i l i t i e s .  

6. P a r t i c i p a t e  i n  t h e  c o n t i n u i n g  r e q u a l i f i c a t i o n  program f o r  r a d i a t i o n  
p r o t e c t i o n  s t a f f .  

7. May serve on one o r  more o f  t h e  D i r e c t o r ' s  Review Committees which 
r e p o r t  through t h e  O f f i c e  o f  Operat ional  Safe ty .  

Group-Speci f ic  Dut ies  

1. The Mon i to r i ng  Ins t rumen ta t i on  Group operates t h e  suppor t  f a c i l i t y  
f o r  c a l i b r a t i o n  o f  e x i s t i n g  i ns t rumen ta t i on .  

2. The Radioassays Group operates t h e  suppor t  f a c i l i t y  f o r  
c o o r d i n a t i o n  and analyses o f  t h e  var ious  samples taken by EOSD, 
such a5 i n  v i t r o ,  f a c i l i t y  mon i to r ing ,  and environmental  samples. 

3 .  The Rad ia t i on  Dosimetry Group operates t h e  suppor t  f a c i l i t y  f o r  
whole body count ing  and conducts t h e  ORNL dosimetry  program f o r  
r a d i a t i o n  workers, and t h e  ORHL pocket  meter program f o r  
e x t e r n a l / i n t e r n a l  dose assessments. 

4. The Dosimetry Records Group c o l l e c t s  and main ta ins  employee 
exposure i n f o r m a t i o n  f o r  r e p o r t i n g  t o  DOE, o t h e r  employers, o r  t o  
i n d i v i d u a l  personnel .  

2 . 4 . 2  HP Department Rad ia t i an  P r o t e c t i o n  S t a f f  Member 

Q u a l i f i c a t i o n  Requirements 

1. Educat ion.  HP Department Rad ia t i on  P r o t e c t i o n  S t a f f  Member s h a l l  
have a Bache lor ' s  o r  Master ' s  degree i n  r a d i a t i o n  p r o t e c t i o n  o r  
r e l a t e d  science o r  equ iva len t  exper ience. 

2. Experience. Each HP Department Rad ia t ion  P r o t e c t i o n  S t a f f  Member 
s h a l l  have a minimum o f  2 years exper ience i n  r a d i a t i o n  p r o t e c t i o n  
work, labora tory - type  work, o r  t h e  equ iva len t  i n  r e l a t e d  f i e l d s .  
Except ions t o  t h e  exper ience requirement may be made i n  cases where 
I n d i v i d u a l s  have advanced degrees o r  some spec ia l  exper t i se .  

3 .  Tra in ing .  HP Department Rad ia t i on  P r o t e c t i o n  S t a f f  Member s h a l l  be 
requ i red  t o  complete t h e  t r a i i q i n g  program and/or demonstrate 
competency v i a  comprehensive sxaminat ion.  
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R e s p o n s i b i l i t i e s  

Each HP Department Rad ia t ion  P r o t e c t i o n  S t a f f  Member s h a l l  be 
respons ib le  f o r  per forming h i s / h e r  assigned tasks i n  a manner so as t o  
accomplish t h e  var ious  t e c h n i c a l  p r o j e c t s  s a f e l y ,  e x p e d i t i o u s l y ,  and i n  
accordance w i t h  approved M a r t i n  M a r i e t t a  Energy Systems, Inc. ,  and DOE 
g u i d e l i n e s  and procedures. 

Each HP Department Rad ia t ion  P r o t e c t i o n  S t a f f  Member s h a l l  be 
respons ib le  f o r :  

1 .  M o n i t o r i n g  and documenting e x t e r n a l  and i n t e r n a l  r a d i a t i o n  doses. 

2 .  Supply ing c e r t a i n  t e c h n i c a l  ass is tance and/or i n f o r m a t i o n  t o  
persons w i t h i n  o r  o u t s i d e  o f  t h e  ORNL o r g a n i z a t i o n s .  

3 .  Prepar ing,  e d i t i n g ,  and i s s u i n g  r a d i a t i o n  dos imetry  records.  

4 .  M a i n t a i n i n g  a degree o f  f l e x i b i l i t y  i n  schedules i n  o r d e r  t o  
per form s p e c i a l  p r o j e c t s  o r  p r o j e c t s  o f  an emergency na ture .  

5 .  A s s i s t i n g  i n  t h e  t r a i n i n g  o f  new personnel .  

Each HP Department Rad ia t ion  P r o t e c t i o n  S t a f f  Member s h a l l  acknowledge 
r e s p o n s i b i l i t i e s  and execute them i n  a sa fe  and r e l i a b l e  manner. 

Each HP Department Rad ia t ion  P r o t e c t i o n  S t a f f  Member s h a l l :  

1 .  Provide d e t a i l e d  r a d i a t i o n  m o n i t o r i n g  o f  e x t e r n a l  and i n t e r n a l  dose 
l e v e l  f o r  each j o b  o r  program i n v o l v i n g  t h e  hazards o f  r a d i a t i o n  or 
r a d i o a c t i v e  m a t e r i a l s  ( v i a  personnel  dosimetry,  whole body 
count ing,  body f l u i d  samples, e t c ) .  

2.  Mon i to r  as r e q u i r e d  s p e c i a l  h i g h  r a d i a t i o n  j o b s  and programs 
through complet ion and do f o l l o w - u p  surveys through t o  achievement 
o f  s a t i s f a c t o r y  c o n d i t i o n s .  

3. Ma in ta in  communications w i t h  r a d i a t i o n  workers through t h e  
Rad ia t ion  and Safe ty  Surveyors and p r o v i d e  t h e  i n f o r m a t i o n  
e s s e n t i a l  f o r  exposure and contaminat ion c o n t r o l s ,  i s s u i n g  
s tep-w ise  guidance as necessary. 

4 .  Keep a l o g  record  o f  analyses, c o n d i t i o n s  encountered, l i m i t a t i o n s  
and recommendations s t i p u l a t e d ,  personnel  invo lved,  e t c .  

5 .  Report t o  superv isor  any inadequacies i n  procedures and/or 
equipment f o r  t h e  purpose o f  ensur ing safe o p e r a t i o n  and/or needed 
maintenance o r  change. 
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2 . 4 . 3  HP Department Radiation Protection Technician 

gualification Requirements 

1. Education. The HP Department Radiation Protection Technician shall 
have at least a high school degree and preferably an Associate or 
Bachelor's degree in radiation protection or related science or 
certification as a Radiation Protection Technologist by the 
National Registry of Radiation Protection Technologists or 
equivalent experience. 

2. Experience. Each Radiation Protection Technician shall have 2 
years of experience in radiation protection or a related field; 
1 year o f  this experience shall include projects relating to work 
performed at one or more ORNL nuclear facilities. 

3 .  lraining. Each Radiation Protection Technician shall be given 
training in the overall design and operating procedures of the ORNL 
nuclear facilities commensurate with job responsibilities. 
Qualification will be based on written examination and on-job 
walk -through examination. 

Responsibilities 

Four levels of responsibility are available in the HP Department 
Radiation Protection Technician program, progressing from entry level to 
Radiation Protection Technologist based on degree of competence and level of 
supervision required. Most of the nonexempt staff are 'clustered," permitting 
guidance o f  their activities by supervisors. Most of their time is spent 
carrying out routine surveillance and laboratory functions. 

Duties 

Under general supervision o f  the Group Leader, the HP Department 
Radiation Protection Technician: 

1. Performs routine radiation analyses o f  personnel working in 
contamination or radiation zones for control o f  exposures from 
internal and external sources. 

2. Maintains, standardizes, and calibrates radiation protection 
process instrumentation and equipment. 

3 .  Obtains, processes, reads, records, evaluates, and reports data 
from radiation detection devices and samples. 





.... 

3.1 INTRODUCTION 

There a r e  severa l  programs which a re  designed t o  p rov ide  q u a l i f i e d  
DeoDle t o  work a t  t h e  var ious  r e a c t o r  and nonreactor  nuc lear  f a c i l i t i e s ,  a t  . .  
hazardous m a t e r i a l s  c o n t r o l  f a c i  
of  h e a l t h  and s a f e t y  programs o f  
t echn ic ians  a r e  covered i n  d e t a i  

3 . 2  OBJECTIVES 

The t r a i n i n g  programs f o r  
t h a t  q u a l i f i e d  personnel  can pe r  

i t i e s ,  and i n  t h e  development and management 
BRNL.  The programs f o r  r a d i a t i o n  p r o t e c t i o n  

i n  t h i s  document. 

EOSD personnel  have been developed t o  ensure 
orm those tasks  delegated t o  EOSD and t h a t  

such t r a i n i n g ,  t e s t i n g  and documentation, e t c . ,  a re  i n  compliance w i t h  DOE, 
EPA, and ORNL requ i  rements. 

The o b j e c t i v e s  o f  t h e  program a r e  t o :  

1. Descr ibe t h e  f u n c t i o n a l  p o s i t i o n s  t o  which t h e  t r a i n i n g  program 
a p p l i e s .  

2. Descr ibe t h e  t r a i n i n g  requirements which are commensurate w i t h  t h e  
degree o f  s k i l l ,  knowledge, and r e s p o n s i b i l i t y  requ i red ,  

3. Descr ibe t h e  requ i red  conten t  and depth oaf m a t e r i a l  t o  be covered. 

4 .  Spec i fy  t h e  na tu re  o f  t h e  o r a l  and w r i t t e n  examinat ions 
admin is tered f o r  t h e  purpose o f  q u a l i f i c a t i o n .  

5.  Spec i f y  t h e  requirements f o r  personnel  t o  remain q u a l i f i e d .  

6 .  Main ta in  requ i red  documentation amenable f o r  i n t e r n a l  and e x t e r n a l  
a u d i t s  by t h e  var ious  rev iew committees. 

7 .  Prov ide a means f o r  t h e  d isseminat ion  o f  s i g n i f i c a n t  i n f o m a t i o n  
regard ing  changes i n  ORNL, DOE, o r  i n d u s t r y  standards,  procedures, 
and/or requirements.  

3 . 3  PROFESSIONAL STAFF Q U A L I F I C A T I O N  

#any o f  t h e  r a d i a t i o n  p r o t e c t i o n  p o s i t i o n s  a t  ORNL a r e  f i l l e d  by 
pro fess iona l  s t a f f  w i t h  academic t r a i n i r g  and/or s p e c i a l i z e d  degrees i n  h e a l t h  
phys ics .  I n  a d d i t i o n ,  severa l  a re  c e r t i f i e d  Hea l th  Phys i c i s t s ,  as evaluated 
by t h e  American Board o f  Hea l th  Physics,  o r  Rad ia t ion  Protection 
Technologis ts ,  as evaluated by t h e  Na t iona l  Reg is t r y  o f  Rad ia t i on  P r o t e c t i o n  
Technologis ts .  The q u a l i f i c a t i o n s  o f  tt-lese p ro fess iona l  s t a f f  members a re  
evaluated be fo re  assignment. They w i l l  n o t  be sub jec t  t o  the  Technic ian 
T r a i n i n g  Program unless i t  i s  deemed t h z t  they  can b e n e f i t  f rom a d d i t i o n a l  
rev iew o f  one o r  more sec t ions  o f  t he  t r a i n i n g .  T r a i n i n g  records w i l l  be 
mainta ined.  C e r t i f i c a t i o n s  by ou ts ide  p ro fess iona l  o rgan iza t i ons  w i l l  n o t  be 
v a l i d  un less cu r ren t .  Pro fess iona l  s t a f f  members are  expected t o  ma in ta in  
currency i n  t h e i r  respec t i ve  work areas v i a  a d d i t i o n a l  coursework and t r a i n i n g  
programs admin is tered by ou ts ide  p ro fess iona l  o r  t r a i n i n g  organ iza t ions ,  
academic i n s t i t u t i o n s ,  o r  in-house t r a i n i n g  -fretted t o  s p e c i f i c  techn- ica l  

31 
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o b j e c t i v e s .  T r a i n i n g  mi lestones w i l l  be reviewed and evaluated by t h e  
superv isor  d u r i n g  t h e  annual performance rev iew c y c l e  a l ready  i n  p lace  a t  t h e  
Laboratory .  

3 .4 INITIAL QUALIFICATlON FOR TECHNICIANS 

I n  accordance w i t h  t h e  requirements o f  DOE Order 548Q.lA, Chapter V ,  
q u a l i f i c a t i o n  o f  t e c h n i c i a n s  s h a l l  be by t h e  EOSD D i r e c t o r .  

The q u a l i f i c a t i o n  e v a l u a t i o n  s h a l l  be based on t h e  successfu l  
complet ion o f  t h e  r e q u i r e d  t r a i n i n g  program and t h e  w r i t t e n  and opera t ing  
q u a l i f i c a t i o n  examinations admin is tered by a t r a i n e r .  Th is  i n f o r m a t i o n  must 
be reviewed by t h e  Department Head, and then be submi t ted t o  t h e  D i v i s i o n  
D i r e c t o r  i n  o r d e r  f o r  h imiher  t o  eva lua te  t h e  i n d i v i d u a l  and f i n a l i z e  t h e  
necessary q u a l i f i c a t i o n  docurnentation. 

Q u a l i f i c a t i o n  i s  f o r  a s p e c i f i c  t i m e  ( i . e . ,  two years) and s h a l l  app ly  
t o  a s p e c i f i c  complex o r  group; i t  s h a l l  pxJ a l l o w  t h e  i n d i v i d u a l  t o  per fo rm 
work i n  another  complexigroup unless s p e c i f i c a l l y  s t a t e d  on t h e  
q u a l i f i c a t i o n .  An i n t e r i m  q u a l i f i c a t i o n  s h a l l  be i n i t i a l l y  r e q u i r e d  f o r  
i n d i v i d u a ? s  t h a t  have n o t  completed t h e  r e q u i r e d  t r a i n i n g  p e r i o d .  

3.4.1 Procedures f o r  Q u a l i f i c a t i o n  

1.  Upon complet ion o f  t h e  i n d i v i d u a l ' s  t r a i n i n g  program, t h e  
T r a i n i n g  Coord inator  will i n i t i a t e  t h e  hand l ing  o f  t h e  r e q u i r e d  
documentation f o r  q u a l i f i c a t i o n  by s i g n i n g  and d a t i n g  t h a t  s e c t i o n  
o f  t h e  form a p p l i c a b l e  t o  h i s / h e r  approval  o f  t h e  candidate.  I f  
t h e  i n d i v i d u a l  has earned c e r t i f i c a t i o n  f rom an accepted 
p r o f e s s i o n a l  s o c i e t y  (American Board o f  Hea l th  Physics, e t c . ) ,  o r  
has completed an accepted academic degree program, i t  may n o t  be 
necessary t o  r e t r a i n  except f o r  ass ignment-speci f ic  a c t i v i t i e s .  
C e r t a i n  exemptions f rom t r a i n i n g  may be a l lowed i n  cases where: 
( 1 )  t h e  i n d i v i d u a l  has had prev ious exper ience i n  a s i m i l a r  j o b  a t  
another  f a c i l i t y ,  ( 2 )  an i n d i v i d u a l  has many years o f  exper ience 
and has cont inuous ly  demonstrated p r o f i c i e n c y ,  and ( 3 )  c e r t a i n  
m a t e r i a l  i s  n o t  a p p l i c a b l e  t o  t h a t  f a c i l i t y .  For  such cases, t h e  
t r a i n i n g  m a t e r i a l  l i s t e d  i n  t h e  t r a i n i n g  schedule may be a l t e r e d  as 
appropr ia te .  The EOSD D i r e c t o r  w i l l  determine whether t h e  
p r o f e s s i o n a l  s o c i e t y  c e r t i f i c a t i o n  o r  degree i s  acceptable bas ic  
t r a i n i n g  f o r  t h e  p o s i t i o n  being f i l l e d .  
would s t i l l  be requ i red .  

Job-spec i f i c  examinations 

2. The w r i t t e n  examinat ion w i l l  be scheduled by t h e  t r a i n e r  and 
department heads. (The w r i t t e n  examinat ion w i l l  normal ly  be 
scheduled f i r s t ,  fo l lowed by t h e  on-job examinat ion) .  Upon 
complet ion o f  t h e  w r i t t e n  and opera t ing  examinations, t h e  t r a i n e r  
w i l l  record  t h e  grades and o t h e r  r e s u l t s  on t h e  I n i t i a l  
Q u a l i f i c a t i o n  forms, as a p p l i c a b l e ,  then s i g n  and da te  those 
sec t ions  a p p l i c a b l e  t o  h i s / h e r  approval  o f  t h e  candidate.  The 
forms s h a l l  then be d e l i v e r e d  by hirnJher t o  t h e  Department Head. 

3 .  The Department Head w i l l  rev iew and eva lua te  t h e  cand ida te 's  
q u a l i f i c a t i o n  record,  s i g n  and da te  t h e  form, and then d e l i v e r  i t  
t o  t h e  EOSD D i r e c t o r .  
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4 .  I f  t h e  requi rments submi t ted t o  t h e  EOSD D i r e c t o r  i n d i c a t e  a 
s a t i s f a c t o r y  app ra i sa l ,  he/she w i l l  s i g n  and date t h e  q u a l i f i c a t i o n  
form. 

5. The EOSD D i r e c t o r  w i l l  n o t i f y  t h e  Department Head o f  t h e  
q u a l i f i c a t i o n  process, The l a t t e r ,  i n  t u r n  w i l l  n o t i f y  t h e  
i n d i v i d u a l ' s  superv isor .  The newly q u a l i f i e d  t e c h n i c a l  
s t a f f / t e c h n i c i a n  subse u e n t l y  w i l l  be informed. The t r a i n i n g  
records and q u a l i f i c a t i o n  statements w i l l  be mainta ined i n  t h e  
Department o f f i c e s .  

3.4.2. Tes t i ng  and Grading Requirements 

1. 

2. 

3 .  

4 .  

5. 

The i n i t i a l  q u a l i f i c a t i o n  examinat ions w i l l  be admin is tered by t h e  
i n d i v i d u a l s  per fo rming  t h e  t r s i n i n g  (:.e., t h e  t r a i n e r s ) .  These 
examinat ions,  as w e l l  as a l l  subsequent r e q u a l i f i c a t i o n  
examinat ions s h a l l  be reviewed by t h e  T r a i n i n g  Coord ina tor  o r ,  i n  
some cases, h i s / h e r  designate3 a l t e r n a t e .  (Some o f  the 
r e q u a l i f i c a t i o n  o r a l s  may be admin is tered t o  t h e  t e c h n i c i a n  by t h e  
superv i so r  i n  charge.)  

P r i o r  t o  use, a l l  examinat ions s h a l l  be reviewed by t h e  Department 
Head and/or Group Superv isor .  

The w r i t t e n  and opera t i ng  e x m i n a t i o n s  w i l l  be prepared and 
admin is tered i n  accordance w i t h  DOE g u i d e l i n e s  and/or standards.  

l h e  p o i n t  value f o r  each ques t ion  on the w r i t t e n  examinat ion w i l l  
be based on such f a c t o r s  as t h e  l e v e l  o f  knowledge requ i red .  t h e  
r e l a t i v e  importance, t h e  complex i ty  o f  t h e  expected answers, and 
t h e  amount o f  t i m e  est imated t o  answer t h e  quest ions i n  acceptable 
depth.  

I n  o rde r  t o  pass t h e  w r i t t e n  examinat ion,  t h e  candidate must 
achieve an o v e r a l l  score o f  70%. 

3 . 4 . 3 .  P o l i c y  Toward Candidates who F a i l  t h e  Examinations 

A f t e r  t h e  t r a i n e r  has evaluated t h e  w r i t t e n  and opera t i ng  examinat ions,  
and i t  i s  learned t h a t  t he  candidate has f a i l e d  one o r  more o f  t h e  t e s t i n g  
requirements,  t h e  i n f o r m a t i o n  s h a l l  be conveyed t o  t h e  T r a i n i n g  Coord inator ,  
Superv isor ,  and Department Head. The group w i l l  rev iew t h e  magnitude o f  t h e  
f a i l u r e  and t h e  o v e r a l l  performance o f  t h e  candidate d u r i n g  t h e  t r a i n i n g  
program. I f  o n l y  one s e c t i o n  i s  f a i l e d ,  t h e  employee may be re tes ted .  I f  t h e  
f a i l u r e  i s  cons iderab ly  more than marg ina l ,  t h e  candidate may be reviewed f o r  
reassignment.  I f  t h e  f a i l u r e  i s  marg ina l ,  t h e  candidate w i l l  be g iven 
a d d i t i o n a l  t r a i n i n g  i n  t h e  weak areas po in ted  ou t  by t h e  t r a i n e r .  

3.5 R€QUALIFICATION FOR TECHNICIANS 

Q u a l i f i c a t i o n  exp i res  a f t e r  a two-year p e r i o d  o f  t ime from t h e  date t h e  
D i v i s i o n  D i r e c t o r  s igns the i n d i v i d u a l ' s  form. I f  t h e  i n d i v i d u a l  i s  t o  
cont inue t o  per form i n  t h e  same capac i ty ,  he/she must have s a t i s f a c t o r i l y  
completed a con t inu ing  r e t r a i n i n g  program d u r i n g  t h e  two years h i s / h e r  
q u a l i f i c a t i o n  was i n  e f f e c t  o r  pass a cha l lenge r e q u a l i f i c a t i o n  examinat ion 
designed t o  r e f l e c t  c o n t i n u i n g  p r o f i c i e n c y  i n  t h e  area o f  q u a l i f i c a t i o n .  
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INITIAL QUALIFICATION FOR TECHNICIAN 

E f f e c t i v e  f o r  a two-year p e r i o d  o f  t i m e  
( s t a r t i n g  on and ending on ) 

__I__..._- ~ _ I _  _..ll___l_- - 
Name Badge No. Specia l  Program 

I -. _I-____. ~. __ ...I-_ ~ _ - -  
Date o f  I n i t i a l  Qual i f icatT-on 

- 
Complex and/or Spec ia l i zed  Equipment 

m l j n i c i a n  Q u a l i f i c a t i o n "  

A .  The above-named i n d i v i d u a l  has s a t i s f a c t o r i l y  completed t h e  requ i red  
t r a i n i n g  program a t  t h e  complex i n d i c a t e d  as r e q u i r e d  f o r  i n i t i a l  
q u a l i f i c a t i o r i .  Th is  inc ludes :  (1 )  hav ing demonstrated an acceptable 
l e v e l  o f  knowledge o f  r a d i a t i o n  s a f e t y  and c o n t r o l  p r a c t i c e s  and 
emergency procedures; ( 2 )  hav ing completed OJT c h e c k l i s t ( s ) ;  ( 3 )  
having performed hands-on o p e r a t i o n  o f  equipment a t  t h e  f a c i l i t i e s  t o  
which he w i l l  be assigned; ( 4 )  having performed r o u t i n e  checkouts and 
s u r v e i l l a n c e  o f  c e r t a i n  equipment as a p p l i c a b l e ;  and ( 5 )  having 
i n d i c a t e d  t h a t  he can execute h i s / h e r  d u t i e s  i n  a s a f e  and r e l i a b l e  
manner i n  accordance w i t h  s p e c i f i e d  performance standards.  

- __ -_I...--- ___. - I... .. 
T r a i n e r  Date T r a i n i n g  Coord inator  Date 

B .  The above-named i n d i v i d u a l  has s a t i s f a c t o r i l y  completed t h e  w r i t t e n ,  
o r a l ,  and/or opera t ing  examinations, as a p p l i c a b l e .  

-__.- * -  ---_- --- 
Examiner (and grade) f o r  w r i t t e n  Date Examiner f o r  OJT Date 

- I.._.- .___- _I-I_____ -I-_I__ - - 

C .  The above--named i n d i v i d u a l ' s  q u a l i f i c a t i o n s  have been reviewed and 
approved by t h e  f o l l o w i n g  people:  

- ___-_I-- ____l - - -__ _... - 
Group Superv isor  Date Department Head Date 

---.---_I_ . ~ -  

EOSO D i r e c t o r  Date 

The D i v i s i o n  D i r e c t o r  w i l l  f i l l  i n  t h e  S T A R T I N G  AND E X P I R A T I O N  DAT€S a t  t h e  
t o p  o f  t h i s  document. 

*The bas is  f o r  q u a l i f i c a t i o n  f o r  nonreactor  n u c l e a r  f a c i l i t i e s  
i s  s t i p u l a t e d  i n  DOE Order 5480.1A, Chapter V, Sa fe ty  of  
Nuclear F a c i l i t i e s .  The bas is  f o r  q u a l i f i c a t i o n  f o r  r e a c t o r  
nuc lear  f a c i l i t i e s  i s  s t i p u l a t e d  i n  DOE Order 5480.1A, Chapter V I ,  
S a f e t y  o f  DOE-Owned Reactors. 
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A s  s t i p u l a t e d  i n  DOE Order 5480.1A, i t  i s  requ i red  t h a t  a r e t r a i n i n g  
program be es tab l i shed  t o  ma in ta in  t h e  p r o f i c i e n c y  o f  t h e  opera t l ng  personnel  
through p e r i o d i c  t r a i n i n g  exerc ises,  l e c t u r e s ,  and rev iew cover ing  those i tems 
and equipment which r e l a t e  t o  t h e  sa fe  ope ra t i on  o f  t h e  f a c i l i t y ,  

A l l  sub jec ts  i n  which t r a i n i n g  was requ i red  f o r  i n i t i a l  q u a l i f i c a t i o n  
a r e  t o  be reviewed i n  t h e  r e q u a l i f i c a t i o n  process. 

It i s  a l s o  requ i red  t h a t  r e q u a l i f i c a t i o n  examinations, equ iva len t  t o  
those requ i red  f o r  i n i t i a l  q u a l i f i c a t i o n ,  be g iven.  

I f  a q u a l i f i e d  t e c h n i c i a n  has no t  completed a l l  o f  t h e  r e q u a l i f i c a t j o n  
program w i t h i n  two years ( n o t  t o  exceed 27 months) f rom t h e  prev ious  o r  
i n i t i a l  q u a l i f i c a t i o n ,  t h e  i n d i v i d u a l  s h a l l  n o t  be a l lowed t o  f u n c t i o n  as a 
q u a l i f i e d  techn ic ian .  

3.5.1. R e q u a l i f i c a t i o n  T r a i n i n g  Programs 

The pr imary  o b j e c t i v e  o f  t h e  r e q i j a l i f i c a t i o n  t r a i n i n g  program i s  t o  
ensure t h a t  ope ra t i ng  personnel  ma in ta in  a h igh  degree o f  p r o f i c i e n c y  i n  t h e i r  
s p e c i f i c  j o b  assiynnents and cont inue t o  p rov ide  r a d i a t i o n  p r o t e c t i o n  serv ices  
t o  t h e  var ious  f a c i l i t i e s  I n  a sa fe  and r e l i a b l e  manner. 

The bas ic  o b j e c t i v e s  o f  t h e  r e t r a i n i n g  programs f o r  t echn ic ians  are  t h e  
same as those l i s t e d  f o r  t he  i n i t i a l  t r a i n i n g  programs. I n  genera l ,  i t  i s  
in tended t h a t  a l l  t h e  requirements f o r  t he  i n i t i a l  q u a l i f i c a t i o n  be repeated 
on a b i e n n i a l  bas is .  

A reasonable amount of Company t4me w i l l  be p rov ided f o r  r e t r a i n i n g  
purposes. The t r a i n e r s  and/or superv isors  w i l l  assume r e s p o n s i b i l i t y  of  
schedul ing guest l e c t u r e r s  and t h e  viewtng o f  v ideotapes, They w i l l  a l s o  
conduct s a f e t y  meetings and g e n e r a l - - i n f o m t i o n  meetings 8 0  cover  such t h i n g s  
as f a c i l i t y  and/or procedura l  changes. 

The documentation i n d i c a t i n g  t h e  p a r t i c i p a t i o n  and performance o f  
q u a l i f i e d  techn ic ians  i n  the  r e q u a l i f i c a t i o n  t r a i n i n g  programs w i l l  be 
mainta ined amenable f o r  a u d i t  by i n t e r n i i l  rev iew committees and DQE a u d i t o r s .  
These records w i l l  be mainta ined i n  t h e  Department o f f i c e s .  

She var ious  r e t r a i n i n g  methods w i l l  be e s s e n t i a l l y  t h e  same as those 
used f o r  t h e  i n i t i a l  t r a i n i n g ;  however, t h e r e  w i l l  be l e s s  emphasis on the  
one-on one t r a i n i n g  conducted by the  t r a i n e r  w i t h  a t ra inee. ,  
t r a i n i n g  may be u t i l i z e d  f o r  spec ia l  t o r l i c \  and/or c i rcumstances. Much o f  t h e  
t r a i n i n g  may be accomplished by s e l f - s t c d y .  

Qne-on one 

bdhere app l i cab le ,  r e t r a i n i n g  should be accomplished p r i m a r i l y  as a 
group e f f o r t .  The T r a i n e r  and/or Superv isor  w i l l  assume t h e  r e s p o n s i b i l i t y  o f  
schedul ing gi iest l e c t u r e r s ,  conduct ing s a f e t y  meetings o r  genera l - in fo rmat ion  
meetings , and/or conduct ing t r a i n  i ny sessions themsel ves . 
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3.5.2 W e q u a l i f i c a t i o n  

l h e  r e q u a l i f i c a t i o n  o f  t e c h n i c i a n s  s h a l l  be t h e  r e s p o n s i b i l i t y  o f  t h e  
EOSD D i r e c t o r .  He/she s h a l l  be t h e  h i g h e s t  l e v e l  o f  management necessary t o  
q u a l i f y  a l l  personnel  i n  t h e  EOS D i v i s i o n .  

The e v a l u a t i o n  o f  an i n d i v i d u a l  f o r  r e q u a l i f i c a t i o n  s h a l l  be based, i n  
p a r t ,  on t h e  successfu l  complet ion o f  w r i t t e n  and o p e r a t i n g  examinat ions.  
Evaluat ions o f  each i n d i v i d u a l  w i l l  a l s o  be made by t h e  t r a i n i n g  s t a f f ,  t h e  
Supervisors,  and t h e  Department Head p r i o r  t o  t h e  f i n a l  e v a l u a t i o n  by t h e  EOSD 
D i r e c t o r .  The f i n a l ,  o v e r a l l  e v a l u a t i o n  made by t h e  D i v i s i o n  D i r e c t o r  may 
a l s o  i n c l u d e  i n t e r v i e w s  w i t h  t h e  candidates.  

- Procedure f o r  R e q u a l i f i c a t i o n  

Throughout t h e  two-year q u a l i f i c a t i o n  per iod,  t h e  r e q u a l i f i c a t i o n  
program w i  11 be i n  progress.  T r a i n e r s  w i  11 prepare, admin is te r ,  and eva lua te  
a l l  t h e  examinations g i v e n  d u r i n g  t h i s  r e q u a l i f i c a t i o n  p e r i o d .  Dur ing t h e  
l a s t  two months t h a t  q u a l i f i c a t i o n  remains i n  e f f e c t ,  i t  w i l l  be necessary t o  
complete r e q u a l i f i c a t i o n .  

- l e s t i n g  and Gradinq Requirements 

The requirements p e r t a i n i n g  t o  t e s t i n g  i n d i v i d u a l s  and grad ing  
r e q u a l i f i c a t i o n  examinations s h a l l  be t h e  same as those l i s t e d  f o r  t h e  i n i t i a ?  
q u a l i f i c a t i o n  examinat ions.  

R e q u a l i f i c a t i o n  Examinations 

The content  and scope o f  t h e  w r i t t e n  and o p e r a t i n g  examinations f o r  
t e c h n i c i a n s  s h a l l  be e s s e n t i a l l y  t h e  same as i n d i c a t e d  f o r  t h e  i n i t i a l  
q u a l i f i c a t i o n .  Some o f  t h e  more elementary i tems may be de-emphasized w h i l e  
responses t o  emergency procedures are  t o  be covered i n  d e t a i l .  

The c h e c k l i s t s  t h a t  a re  used d u r i n g  t h e  i n i t i a l  q u a l i f i c a t i o n  t r a i n i n g  
programs may a l s o  be used f o r  t h e  o r a l  p o r t i o n  o f  t h e  r e t r a i n i n g  programs; 
however, o n l y  se lec ted  p o r t i o n s  a r e  r e q u i r e d  t o  be reviewed. 

P o l i c y  Toward Technic ians who F a i l  t h e  Examinations 

When i t  has been determined by t h e  t r a i n e r  t h a t  a q u a l i f i e d  t e c h n i c i a n  
has n o t  made a passing grade on a r e q u a l i f i c a t i o n  examinat ion ( i .e . ,  he/she 
d i d  n o t  make an o v e r a l l  70% o r  above), t h e  t r a i n e r  w i l l  i n f o r m  t h e  Department 
Head o f  t h e  i n d i v i d u a l ' s  f a i l u r e  s t a t u s .  

The Department Head w i l l  rev iew any i n f o r m a t i o n  supp l ied  by t h e  t r a i n e r  
and then i n f o r m  t h e  superv isor  a t  t h e  f a c i l i t y  a t  which t h e  i n d i v i d u a l  i s  
assigned t h a t  t h e  i n d i v i d u a l  has n o t  s a t i s f a c t o r i l y  met t h e  r e q u a l i f i c a t i o n  
t e s t i n g  requirements and t h a t  t h e  i n d i v i d u a l  must repeat  e i t h e r  t h e  e n t i r e  
examinat ion o r  a c e r t a i n  p o r t i o n  o f  t h e  examinat ion,  as a p p l i c a b l e .  
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RENEWAL OF TECHNICIAN QUALIFICATION 

E f f e c t i v e  f o r  a two-year pe r iod  o f  t ime 
( s t a r t i n g  on dnd ending on 1 

- 
Name Badge No. P o s i t i o n  

- - 
Complex and/or Spec ia l i zed  Equipment Date o f  I n i t i a l  Q u a l i f i c a t i o n  

Review o f  Technic ian Q u a l i f i c a t i o n *  

The above-named i n d i v i d u a l  has been a c t i v e l y  and e x t e n s i v e l y  engaged as 
Technic ian under h i s / h e r  e x i s t i n g  q u a l i f i c a t i o n .  This  i n d i v i d u a l  has 
performed h i s / h e r  requ i red  d u t i e s  i n  a safe,  respons ib le ,  and r e l i a b l e  manner 
and i s  considered capable o f  con t i nu ing  t o  do so.. Since these i s  a cont inued 
need f o r  h i s  serv ices ,  and s ince  h i s / h e r  phys ica l / rnenta l  c o n d i t i o n  and general  
h e a l t h  a re  acceptable and considered such as t o  p resent  na p o t e n t i a l  problems 
d u r i n g  normal and emergency s i t u a t i o n s ,  t h e  i n d i v i d u a l ' s  q u a l i f i c a t i o n s  t o  
cont inue t o  per form h i s / h e r  assignments a re  considered s a t i s f a c t o r y .  I n  
a d d i t i o n ,  t h i s  i n d i v i d u a l  has success fu l l y  completed t h e  R e q u a l i f i c a t i o n  
T r a i n i n g  Program f o r  t h e  pe r iod  o f  through ; hence, 
o f f i c i a l  q u a l i f i c a t i o n  s h a l l  be extended' f o r  t h e  p e r i o d  o f  - 
through , unless sa id  q u a l i f i c a t i o n  i s  te rmina ted  by t h e  
Department Head p r i o r  t o  t h e  i n d i c a t e d  e x p i r a t i o n  date.  

This  i n d i v i d u a l ' s  q u a l i f i c a t i o n s  have been reviewed and approved by t h e  
f o l l o w i n g  people: 

- 
T r a i n e r  Date T r a i f  i ng Coord inator  Date 

- Iu 

Group Superv isor  Date Department Head Date 

EOSD D i r e c t o r  

NOTE: The D i v i s i o n  D i r e c t o r  w i l l  f i l l  i n  t h e  STARTING and E X P I R A T I O N  DATES a t  
t h e  t o p  o f  t h i s  document. 

*The bas i s  f o r  Technica l  S t a f f / l e c h n i c i a n  q u a l i f i c a t i o n  f o r  t h e  non- 
r e a c t o r  f a c i l i t i e s  i s  s t i p u l a t e d  i n  DOE Order 5480.1A, Chapter V ,  
Safe ty  o f  Nuclear  F a c i l i t i e s .  The bas i s  f o r  q u a l i f i c a t i o n  f o r  
r e a c t o r  nuc lea r  f a c i l i t i e s  i s  s t i p u l a t e d  i n  DOE Order 548Ow11A, 
Chapter V I ,  Sa fe ty  o f  DOE-Owned Reactors.  
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An individual will be allowed a reasonable period of time to prepare 

If the second 
for re-examination (i.e-, up to two weeks for a single-subject examination and 
up to four weeks for an entire requalification examination). 
requalification examination is not administered wjthin two months, the 
individual shall be automatically disqualified. 

Until the individual repeats a required requalification examjnation and 
makes a satisfactory grade, he/she will be allowed to perform his normal 
duties as a technician; however, if the individual does not pass the second 
requalification examination satisfactorily, the examiner will inform the 
Department Head, who, in turn, will disqualify the individual. If there are 
extenuating circumstances, the individual will be considered for retesting a 
third time; if  there are none, heishe will no longer be permitted to be a 
candidate for requalification. Reinstatement as a technician will require 
repetition of the initial qualification examination and approval by the EOSB 
Di rector. 



4. TRAINING PROGRAM 

Because o f  the tremendous d i v e r s i t y  i n  tasks  performed by r a d i a t i o n  
p r o t e c t i o n  personnel ,  i t  i s  not  s u r p r i s i n g  t h a t  the employee t r a i n i n g  
requirements cover  a broad spectrum o f  p ro fess iona l  l e v e l s  and sub jec t  
m a t l e r .  General EOS D i v i s i o n  employee t r a i n i n g  needs a r e  o u t l i n e d .  

4.1. GENERAL EMPLOYEE T R A I N I N G  

Since t h e  work performed a t  a nuc lear  f a c i l i t y  i s  unique i n  severa l  
respects ,  a l l  persons r e g u l a r l y  perform4ng work a t  one o f  t h e  ORNL f a c i i t i e s  
a re  t o  be g iven some t r a i n i n g ,  commensurate w i t h  t h e i r  j o b  d u t i e s ,  i n  areas 
whish s h a l l  i nc lude :  

1. genera l  d e s c r i p t i o n  o f  t h e  p - a n t  and f a c i l i t i e s ,  

2. j o b - r e l a t e d  s a f e t y  procedure!; and i n s t r u c t i o n s ,  

3 .  r a d i o l o g i c a l  h e a l t h  and s a f e l y ,  

4 .  Laboratory  emergency p lans,  

5. i n d u s t r i a l  sa fe ty ,  

6 .  f i r e  p r o t e c t i o n ,  

7. s e c u r i t y ,  

8. q u a l i t y  assurance, and 

9. environmental  p r o t e c t i o n .  

These requ i red  sub jec ts  may be covered by a combinat ion o f  t echn ic ian  
t r a i n i n g  programs, f a c i l i t y  support-group t r a i n i n g  programs, and/or general  
ORNL o r i e n t a t i o n  t r a i n i n g  programs. Oak. Ridge Na t iona l  Laboratory  has 
developed a two- leve l  General Employee T r a i n i n g  t o  rev iew t h e  major  hea l th ,  
sa fe ty ,  and emergency preparedness program a t  ORNL. 

Level  I i s  be ing g iven t o  a l l  employees o f  t h e  Laboratory  d u r i n g  a 
s a f e t y  o r  s t a f f  meet ing w i t h  one exe rc i se  on b u i l d i n g - s p e c i f i c  i n f o r m a t i o n  t o  
be prepared by each employee. Each employee w i l l  s i g n  and v e r i f y  t h a t  he/she 
has rece ived t h i s  t r a i n i n g  and t h e  immediate superv i so r  o f  each employee w i l l  
s i g n  and v e r i f y  t h a t  the b u i l d i n g - s p e c i f i c  i n f o r m a t i o n  i s  c o r r e c t .  The f i l e  
copy w i l l  be r e t a i n e d  by t h e  employee's d i v i s i o n .  

The i tems i n  t h e  re fe rence guide i nc lude :  

1. General Employee T r a i n i n g  not.es f rom v ideo s c r i p t  
2. ORNL Telepone L i s t  
3 .  ORNL Map w i t h  F a c i l i t y  Key 
4. Average Personriel Rad ia t ion  Close Worksheet 
5. General Employee T r a i n i n g  I n f o r m a t i o n  Checksheet 

39 
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This  k i t  i s  designed t o  he k e p t  w i t h  o t h e r  re fe rence manuals; we hope 
t h e  employees w i l l  be a b l e  t o  use i t  when quest ions a r i s e  regard ing  h e a l t h ,  
s a f e t y ,  and emergency response. 

Level  11 i s  a d d i t i o n a l  t r a i n i n g  f a r  workers i n  o r  near  r a d i a t i o n  
f a c i l i t i e s .  It i s  g iven  by t h e  d i v i s i o n  c o n t r o l l i n g  t h e  f a c i l i t y  w i t h  t h e  
concurrence o f  t h e  General Employee T r a i n i n g  Coordinator.  

4 .2 .  CLASSROOM T R A I N I N G  PROGRAM 

T r a i n i n g  requirements f o r  t h e  RSS and HP Bepartments a r e  p r i m a r i l y  
based on academic t r a i n i n g ,  exper ience, o r  p r o f e s s i o n a l  s o c i e t y  c e r t i f i c a t i o n  
i n  t h e  area o f  r a d i a t i o n  p r o t e c t i o n .  

A Basic Rad ia t ion  P r o t e c t i o n  Technology T r a i n i n g  course i s  recommended 
f o r  a l l  r a d i a t i o n  p r o t e c t i o n  t e c h n i c i a n s  and t e c h n i c a l  s t a f f  members unless 
q u a l i f i c a t i o n s  have been es tab l i shed by t h e  o t h e r  means o u t l i n e d  i n  Chapter 3. 
Th is  course may be b a s i c a l l y  t h e  course prepared by Danie l  A .  G o l l n i c k  f o r  use 
as an examinat ion p r e p a r a t i o n  course f o r  t h e  Nat iona l  R e g i s t r y  of Radia t ion  
P r o t e c t i o n  Technologis ts .  G o l l n i c k ' s  t e x t ,  Basic Rad ia t ion  P r o t e c t i o n  
-- Technology ( P a c i f i c  Rad ia t ion  Press, Temple C i t y ,  C a l i f o r n i a ,  1983). covers 
( 1 )  fundamentals, such as bas ic  mathematics and science review, r a d i o a c t i v i t y ,  
i n t e r a c t i o n  o f  r a d i a t i o n  w i t h  mat te r ,  b i o l o g i c a l  e f f e c t s  o f  r a d i a t i o n ,  
r a d i a t i o n  dos imetry  fundamentals, and r a d i a t i o n  sources; ( 2 )  ins t rumenta t ion ,  
such as r a d i a t i o n  d e t e c t i o n  ins t rumenta t ion ,  e x t e r n a l  personnel  m o n i t o r i n g  
systems, i n t e r n a l  dos imetry  techniques, and environmental  survey techniques; 
and ( 3 )  opera t iona l  aspects, such as p r o t e c t i o n  p r i n c i p l e s  and s h i e l d i n g ,  
o p e r a t i o n a l  surveys and inspec t ions ,  r a d i o a c t i v e  waste management, hand l ing  
nuc lear  emergencies, and p r o t e c t i o n  standards and r e g u l a t i o n s .  It i s  
c u r r e n t l y  taught  by Roane S t a t e  Community Col lege, Chattanooga S t a t e  Technica l  
Community Col lege, Texas S t a t e  Technical  I n s t i t u t e ,  Oak Ridge Associated 
U n i v e r s i t i e s  ( O R A U ) ,  and o thers .  I t  i s  a l s o  t a u g h t  in-house as a p a r t  of t h e  
q u a l i f i c a t i o n  f o r  RSS r a d i a t i o n  p r o t e c t i o n  personnel .  

I n  a d d i t i o n ,  t h e r e  a r e  o t h e r  r a d i a t i o n  p r o t e c t i o n  t r a i n i n g  courses 
o f f e r e d  by ORAU and l o c a l  co l leges ,  w i t h  Associate degrees c u r r e n t l y  a v a i l a b l e  
f rom t h e  Community Col leges and BS/MS/PhD programs being considered f o r  
implementat ion a t  t h e  U n i v e r s i t y  o f  Tennessee-Knoxvi l le.  

The t r a i n i n g  program c o n s i s t s  o f  a classroom phase and an on-the-job 
s k i l l s  review, The classroom phase i s  d i v i d e d  i n t o  t h e  f o l l o w i n g  e i g h t  broad 
ca tegor ies  : 

0 
0 

Sect ion  1 -- Fundamental Mathematics, Sciences, and Techniques 
Sect ion  2 - Hea l th  Physics Theory 
Sec t ion  3 -- General P r i n c i p l e s  and A d m i n i s t r a t i o n  
Sec t ion  4 - Rad ia t ion  Survey 
Sec t ion  5 - Radioact ive Contaminat ion Cont ro l  
Sec t ion  6 - Radioact ive M a t e r i a l  Cont ro l ,  i n c l u d i n g  Transpor ta t ion  

Sec t ion  7 - Hea l th  Physics Dosimetry 
Sec t ion  8 - ORNL Systems/Operations/Experiments 

and Waste Disposal  
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The l e a r n i n g  o b j e c t i v e s  have been adapted d i r e c t l y  f rom t h e  I n s t i t u t e  
o f  Nuclear  Power Operat ions (INPO) Rad io log i ca l  P r o t e c t i o n  Technic ian 
Q u a l i f i c a t i o n s  ( INPO,  1982) where a p p l i c a b l e  o r  mod i f i ed  where necessary t o  
cover  t h e  broader range o f  a c t i v i t i e s  a t  ORNL. 
prepared u t i l i z i n g  i n p u t  f rom two sources: e x i s t i n g  i n d u s t r y  programs and t h e  
exper ience o f  INPO s t a f f  and i n d u s t r y  rev iewers.  INPO represents  some o f  t h e  
e a r l i e s t  e f f o r t s  a t  us ing  systemat ized approaches t o  t r a i n i n g  (SAT)  (Andrews 
and Goodson, 1980). 

The INPO g u i d e l i n e s  were 

The documentation accompanying each s e c t i o n  i s  a v a i l a b l e  p r i m a r i l y  i n  
t h r e e  o f  t h e  l a b o r a t o r y ' s  procedure manuals and t h r e e  t r a i n i n g  guides. Those 
procedures l i s t e d  as "HP" are  i n  t h e  Hea l th  Physics Procedure Manual, "IP" a r e  
i n  t h e  EOSQ I n t e r n a l  Procedures Manual, and "EP" are  i n  t h e  EOSD Assignments 
and R e s p o n s i b i l i t i e s  Dur ing l a b o r a t o r y  Emergency Operat ions.  The annota t ions  
f o r  t h e  t h r e e  t r a i n i n g  guides a r e  l i s t e d  i n  f u l l .  
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SECTION 1 -- FUNDAMENTAL MATHEMATICS, SCIENCES, AND TECHNIQUES AS APPLIED 
TO WAQIATION PROTECTION TECHNICIAN A C T I V I T I E S  

Learning Object1 ve: Basic Mathematics 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per fo rm t h e  
f o l l o w i n g  tasks :  
0 add, s u b t r a c t ,  m u l t i p l y ,  and d i v i d e  whole numbers, f r a c t i o n s  and 

dec i ma 1 s 
0 c a l c u l a t e  percentages 
0 determine s i g n i f i c a n t  f i g u r e s  
0 conver t  m e t r i c  t o  E n g l i s h  and E n g l i s h  t o  m e t r i c  u n i t s  f o r  length,  

volume, and f l o w  r a t e  measurements 

Learn ing Ob jec t ive :  Algebra 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per fo rm t h e  
f o l  1 owing tasks  : 
0 add, s u b t r a c t ,  m u l t i p l y ,  and d l v i d e  a l g e b r a i c  expressions, use 

parentheses, f a c t o r  a l g e b r a i c  expressions, and change s igns t o  
t h e  depth r e q u i r e d  i n  r a d i o l o g i c a l  p r o t e c t i o n  technology 

0 app ly  t h e  concept o f  exponent ia l  b u i l d u p  and decay t o  so lve  
r a d i o a c t i v e  decay and gamma r a y  s h i e l d i n g  problems 

0 use exponents, r a d i c a l s ,  and s c i e n t i f i c  n o t a t i o n  i n  r a d i o l o g i c a l  
p r o t e c t i o n  technology 

o graph sample data 

- Learning Qbj e c t i  ve: "flee hani  cs 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  demonstrate 
knowledge o f  t h e  f o l l o w i n g :  
0 systems o f  u n i t s  
0 t h e  concepts and r e l a t i o n s h i p s  between work, energy, and momentum 

-. Learn i  nq O u e c t i  ve: Chemistry 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  demonstrate 
knowledge o f  t h e  f o l l o w i n g :  
0 atoms, elements, molecules, compounds, chemical formulas and 

chemical bonding 
0 t h e  p r o p e r t i e s  o f  ac ids,  bases, and chemical and i o n i c  e q u i l i b r i a  
0 t h e  s o l u t i o n  o f  s imple chemical equat ions and c a l c u l a t i o n s  
0 p r e p a r a t i o n  o f  chemical reagents and s o l u t i o n s  

.____.. Learn i n a  ecti,ve : N uc 1 ear  Ph ys i c s 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  demonstrate 
knowledge i n  these areas: 
0 nuc lear  te rmino logy  and symbols 
0 i so topes  
0 
0 nuc lear  fo rces  
0 b i n d i n g  energy and b i n d i n g  energy p e r  nucleon 
0 f i s s i o n  y i e l d  curve 

mass-energy equi  va 1 ence 
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Learn ing  0b.j ec t i  ve: Communi c a t  i o n  
Each t r a i n e e  should be a b l e  t o  d e m n s t r a t e  p r a c t i c a l  knowledge and s k i l l s  
in t h e  following areas:  
0 t h e  importance of a c c u r a t e  communications 
o proper oral  communication us ing  face - to - face ,  r a d i o ,  and te lephone  

0 proper  communication i n  the  k r i t i n g  o f  work logs, maintenance 
comnunication systems 

requests ,  r a d i a t i o n  work p e m i  t s ,  and o t h e r  r e q u i r e d  w r i t t e n  records 
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SECTION 2 - HEALTH PHYSICS THEORY 

The summary o b j e c t i v e  o f  Hea l th  Physics Theory i s  t o  enable t h e  t r a i n e e  
t o  per form t h e  f o l l o w i n g :  
0 i d e n t i f y  t h e  modes o f  r a d i o a c t i v e  decay, per fo rm r a d i o a c t i v e  

decay c a l c u l a t i o n s ,  and demonstrate t h e  p r a c t i c a l  a p p l i c a t i o n  o f  
t h e  c h a r t  o f  t h e  n u c l i d e s  

0 i d e n t i f y  t h e  i n t e r a c t i o n  o f  r a d i a t i o n  w i t h  m a t t e r  and s e l e c t  t h e  
t y p e ( s )  o f  s h i e l d i n g  m a t e r i a l  r e q u i r e d  f o r  each t y p e  o f  r a d i a t i o n  

0 i d e n t i f y  and use r a d i o l o g i c a l  q i i n n t i t i e s  and t h e i r  u n i t s  
0 i d e n t i f y  t h e  major  sources o f  r a d i a t i o n  
0 r e l a t e  r a d i a t i o n  exposure r i s k  t o  t h e  u n d e r l y i n g  b i o l o g i c a l  concepts 
0 minimum d e t e c t a b l e  a c t i v i t y  c a l c u l a t i o n s  when necessary 

_I_- l e a r n i n g  Ob jec t ive :  R a d i o a c t i v i t y - a n d  Radioact ive Decay 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per fo rm t h e  
f o l l o w i n g :  
0 i d e n t i f y  t h e  modes o f  r a d i o a c t i v e  decay 
0 w r i t e  s imple equat ions d e s c r i b i n g  each mode o f  decay 
0 per form r a d i o a c t i v e  decay c a l c u l a t i o n s  us ing  exponent ia l  equat ions 

o c h a r a c t e r i z e  a lpha p a r t i c l e s ,  beta p a r t i c l e s ,  gamma rays,  and 

0 w r i t e  s imple equat ions d e s c r i b i n g  t h e  process o f  neut ron  a c t i v a t i o n  
o demonstrate t h e  p r a c t i c a l  a p p l i c a t i o n  o f  t h e  c h a r t  o f  t h e  n u c l i d e s  

and a p p r o p r i a t e  graphs 

neu t ron  s 

S p e c i f i c  Areas To 8e Covered: 
o Atomic Models 

- Ruther fo rd  I s 
- Bohr 's  

0 Nuclear S t r u c t u r e  
-- Modeling 
- S t a b i l i t y  
- B ind ing  Energy 

0 Nuclear Decay 
- R a d i o a c t i v i t y  
- Alpha Decay 

Ret CY Decay 
- Gamma Decay 
- Radioact ive Decay and Growth Equations 
- H a l f - L i f e  
- F i s s i o n  

Documentation: 

___l_l__ Basic Rad ia t ion  _- P r o t e c t i o n  Technology by Daniel  A. G o l l n i c k  ( P a c i f i c  
Rad ia t ion  Press, Temple C i t y ,  CA, 1983). 
~ - - -  Radia t ion  Moni tor ing.  A Programmed I n s t r u c t i o n  Book- by J .  E .  Wade and 
G. E.  Cunningham, Genkkal E l e c t r i c  Company, f o r  U. S .  Atomic Energy 
Commission, O f f i c e  o f  I n f o r m a t i o n  Services,  EDM-123 (August 1967, 
r e p r i n t e d  September 1981). 
Rad ia t ign  Safe ty  Technic ian Course by H.  J -  Moe, S. 8 .  Lasuk, and M. C.  
Schumacher, Aryonne Nat iona l  Laboratory,  ANL -7291 (September 1966). 
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Learnlng Ob jec t i ve :  I n t e r a c t S o n o f  Rad ia t i on  w i th  M a t t e r  
The purpose of  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  perform t h e  
f o l l o w l n g :  
0 d e f i n e  t h e  terms e x c i t a t i o n ,  i o n i z a t i o n ,  and s p e c i f i c  i o n i z a t i o n  
0 i d e n t i f y  t h e  c h a r a c t e r i s t i c s  o f  energy l o s s  by charged p a r t i c l e s  

(a fpha and be ta  p a r t i c l e s )  and uncharged p a r t i c l e s  (gama rays and 
neutrons) 

0 s e f e c t  t h e  t ype (s )  o f  s h i e l d i n g  m a t e r i a l  r e q u i r e d  f o r  each t y p e  o f  
r a d i  a t  i on 

S p e c i f i c  Areas To Be Covered: 
0 Energy Loss Mechanism 

- I o n i z a t i o n  
- E x c i t a t i o n  
- Bremstrahlung 

- I o n i z a t i o n  
- L i n e a r  Energy T rans fe r  
- P h o t o e l e c t r i c  E f f e c t  
- Compton S c a t t e r i n g  
- P a i r  Produc t ion  

0 Neutron I n t e r a c t i o n s  
- Thermal 
- Fast 

0 Absorpt ion 

Documentation: 
Basic Rad ia t i on  Protecg&Technolo!u by Danie l  A .  G o l l n i c k  ( P a c i f i c  
Rad ia t i on  Press, Temple Ci ty ,  C A ,  1983). 
I-I--__. Rad ia t i on  Mon i to r inq .  A Programed ; Inst ruct ion 5ooJ by J .  E .  Wade and 
G. E. Cunningham, General E l e c t r i c  Company, f o r  U. S. Atomic Energy 
Commission, O f f i c e  o f  I n f o r m a t i o n  Services,  EDM-123 (August 1967, 
r e p r i n t e d  September 1981). 
Rad ia t i on  Sa fe ty  Technic ian Course by H. J .  Woe, S .  R .  Lasuk, and M. C. 
Schumacher, Argonne Na t iona l  Laboratory,  ANL-7291 (September 1966). 

.. . 



Learning Ob jec t ive :  R a d i o l o g i c a l  Q u a n t i t i e s  and U n i t s  
The DurDose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  i d e n t i f y  and 
use the '  r a d i o l o g i c a l  q u a n t i t i e s  and t h e i r  u n i t s ,  d i f f e r e n t i a t e  between 
dose and dose r a t e ,  equate r a d i o a c t i v i t y  t o  dose r a t e  through s imple 
r u l e s  o f  thumb and associated s imple c a l c u l a t i o n s ,  and conver t  
r a d i o l o g i c a l  u n i t s  t o  t h e i r  r e s p e c t i v e  subuni ts .  

S p e c i f i c  Areas To Be Covered: 
0 Q u a n t i t i e s  

- A c t i v i t y  
- Dose 
- Exposure 
- Dose Equ iva len t  
U n i t s  
- T r a d i t i o n a l  
- SI 

0 nose C a l c u l a t i o n s  
- P o i n t  Sources 
- Neutrons 

Documentation: 
-I_.- Basic -_I_ Radia t ion  P r o t e c t i o n  Technology by Danie l  A. G o l l n i c k  ( P a c i f i c  
Rad ia t ion  Press, Temple C i t y ,  CA, 1983). 
Rad ia t ion  Mon i to r ing ,  A Proqrammed I n s t r u c t i o n  Book by J .  E. Made and 
G. F .  Cunningham, General E l e c t r i c  Company, f o r  U. S. Atomic Energy 
Commission, O f f i c e  o f  I n f o r m a t i o n  Services,  EDM-123 (August 1967, 
r e p r i n t e d  September 1981). 

-- L e a r n u O u c t i v e :  Sources o f  Rad ia t ion  
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  i d e n t i f y  and 
q u a n t i f y  t h e  major sources o f  n a t u r a l  background r a d i a t i o n ,  man -made 
sources o f  background r a d i a t i o n ,  and r a d i o a c t i v e  sources r o u t i n e l y  
found i n  ORNL f a c i l i t i e s .  

S p e c i f i c  Areas To Be Covered: 
0 l e  r r e s  t r i  a 1 

- Externa l  
- I n t e r n a l  

0 Cosmic 
0 A r t i f i c i a l  Rad ia t ion  Sources 

- E l e c t r o n i c  Product ion 
- Product R a d i o a c t i v i t y  

0 X--ray Tubes 
0 Medical Radionucl ide 
o Nuclear P a r t i c l e  Acce le ra to rs  
0 Nuclear Reactors 

Documentation: 
- - - ~ -  Basic Rad ia t ion  P r o t e c t i o n  Technology by Danie l  A.  G a l l n i c k  ( P a c i f i c  
Rad ia t ion  Press, Temple C i t y ,  CA, 1983). 
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Learning Ob jec t ive :  B i o l o g i c a l  E f f e c t s  and Risks Associated w i t h  Exposure t o  
I o n i  z i  nq Rad ia t ion  
The purpose o f  t h i s  sub jec t  i s  t o  i n t roduce  t h e  t r a i n e e  t o  the  f o l l o w i n g  
concepts so t h a t  heishe can o b j e c t i v e l y  base r a d i a t i o n  exposure r i s k  on 
t h e  present  knowledge, assumptions, and exper iences o f  t h e  s c i e n t i f i c  
community : 
0 simple mechanisms of r a d i a t i o n  i n t e r a c t i o n s  w i t h  c e l l s  
0 acute r a d i a t i o n  syndrome 
0 somatic e f f e c t s  o f  r a d i a t i o n  exposure 
0 genet ic  e f f e c t s  o f  r a d i a t i o n  exposure 
0 l ong- te rm h e a l t h  e f f e c t s  o f  l ~ w - l e v e l  r a d i a t i o n  exposure 
o 

0 t h e  impor tan t  aspects o f  l ow- leve l  r a d i a t i o n  exposure and i t s  

r a d i a t i o n  r i s k  and how i t  r e l a t e s  t o  o t h e r  r i s k s  accepted i n  every- 
day l i f e  

r e l a t i o n s h i p  t o  p u b l i c  h e a l t h  concerns 

S p e c i f i c  Areas To Be Covered: 
0 General Nature o f  B i o l o g i c a l  3amage from Rad ia t ion  

- Damage t o  c e l l  nucleus and cytoplasm 
- Le tha l  damage t o  c e l l s  and carc inogenic  and genet ic  

- Repai r  o f  b iochemical  l es ions  
- Dependence o f  r e p a i r  and b i o l o g i c a l  e f f e c t s  on dose r a t e ,  l i n e a r  

t r a n s  forma ti ons 

energy t r a n s f e r ,  and f r a c t i o n a t i o n  o f  dose 
0 Acute r a d i a t i o n  syndrome 
o Low dose e f f e c t s  

Documentation: 
Basic I ~ r o t e c t i a n y  by Danie l  A .  G o l l n i c k  ( P a c i f i c  
Rad ia t i on  Press, Temple C i t y ,  CA, 1983). 

Learn ing Object  i ve : 
The purpose o f  t h i s  sub jec t  i s  t o  enable t h e  t r a i n e e  t o  per fo rm the  
f o l l o w i n g :  
o r e l a t e  the  s t a t i s t i c a l  na tu re  o f  r a d i o a c t i v e  decay t o  u n c e r t a i n t i e s  

0 
o 

Counting S t a t i  s t i  cs 

encountered when measuring r a d i o a c t i v i t y  
per fo rm minimum de tec tab le  a c t i v i t y  c a l c u l a t i o n s  when necessary 
e x p l a i n  how t o  improve the  s t a t i s t i c a l  accuracy o f  a measurement 

S p e c i f i c  Areas To Be Covered: 
0 Binomial ,  Poisson, and Normal d i s t r i b u t i o n s  
0 Standard d e v i a t i o n  f rom t h e  mean 
o Type I and Type I 1  e r r o r s  
o Propagat ion o f  e r r o r s  
0 Min imiz ing  e r r o r s  

Documentation: 
Basic Rad ia t ion  P r o t e c t i o n  Technology by Danie l  A. G o l l n i c k  ( P a c j f i c  
Rad ia t ion  Press, Temple C i t y ,  CA, 1983). 
Rad ia t ion  Sa fe ty  Technic ian Course by H.  J .  Moe, S. R. Lasuk, and 
M. C .  Schumacher, Argonne Na t iona l  Laboratory ,  ANL-7291 (September 1966). 



SECTION 3 - GENERAL PRINCIPLES AND ADNINISTR 

a r y  o b j e c t i v e  i n  General P r i n c i p l e s  and A d m i n i s t r a t i o n  i s  t o  
enable t h e  t r a i n e e  t o :  

0 demonstrate p r o f i c i e n c y  i n  a p p l y i n g  r a d i a t i o n  p r o t e c t i o n  standards 

0 app ly  p roper  ORML g u i d e l i n e s  and procedures t o  each t a s k  performed 
0 i d e n t i f y  and c o n t r o l  t h e  r a d i o l o g i c a l  c o n d i t i o n s  t h a t  might  r e s u l t  

i n  p r a c t i c a l  s i t u a t i o n s  

f rom d i f f e r e n t  acc idents  and i n c i d e n t s  

I Learn ing Ob jec t ive :  
The purpose of t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per fo rm t h e  
f o l l o w i n g :  
0 e x p l a i n  t h e  purpose o f  r a d i a t i o n  p r o t e c t i o n  standards and guide- 

0 demonstrate p r o f i c i e n c y  i n  us ing  DOE Orders [which may i n c l u d e  

Rad ia t ion  P r o t e c t i o n  Standards 

l i n e s  and i d e n t i f y  t h e  r e g u l a t o r y  and a d v i s o r y  o rgan iza t ions  t h a t  
have cognizance i n  t h i s  area 

acceptance o f  American Nat iona l  Standards I n s t i t u t e  ( A N S I ) ,  Nuclear 
Regulatory Commission (NRC)  and Department o f  T r a n s p o r t a t i o n  ( D O T )  
standards]  and o t h e r  a d m i n i s t r a t i v e  l i m i t s  i n  p r a c t i c a l  s i t u a t i o n s  

0 implement g u i d e l i n e s  when necessary 

Documentation: 
HPP 3.1 - Rad ia t ion  P r o t e c t i o n  Standards f o r  Occupat ional  Exposure. 

Learning Ob jec t ive :  ORNL P o l i c i e s  and Procedure? 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  demonstrate 
knowledge o f  t h e  f o l l o w i n g :  
0 chain o f  command, respons ib le  f o r  r a d i o l o g i c a l  s a f e t y  
0 t h e  importance o f  s t r i c t  procedure adherence 
0 
0 

0 q u a l i t y  assurance/qual i ty  c o n t r o l  procedures and t h e i r  a p p l i c a t i o n  
0 the  procedura l  requirements f o r  r e p l a c i n g  inst ruments and 

0 t h e  procedura l  requirements f o r  c a l i b r a t i n g  inst ruments (as  

0 r a d i o l o g i c a l  emergency procedures 
0 departmental s u r v e i l l a n c e  procedures 
0 ALARA program 

t h e  p o l i c y  f o r  making temporary o r  permanent changes t o  procedures 
scope and content  o f  a p p r o p r i a t e  h e a l t h  phys ics a d m i n i s t r a t i v e  
procedures 

components (as appropr ia te )  

app r o p r i  a t e  1 

Documentation: 
HPP 1.1 
HPP 1.1A 
HPP 1.2 
HPP 1.3 

HPP 1.4 
HPP 1.5 

HPP 6.1 
EP-1 

ORNL Rad ia t ion  Safe ty  P o l i c y  
R e s p o n s i b i l i t i e s  f o r  Rad ia t ion  Safe ty  
T r a i n i n g  i n  Rad ia t ion  P r o t e c t i o n  
Rad ia t ion  P r o t e c t i o n  i n  t h e  Design o f  Experiments 
and P l a n t  Operat ions 
Operat ing Procedures 
Rad ia t ion  Safety  Review and A u t h o r i z a t i o n  o f  Operat ions 
and Experiments 
ALARA Rad ia t ion  P r o t e c t i o n  Program 
EOSD Emergency Coord inat ion U n i t  Personnel 
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I P  l o ?  Use o f  Form f o r  Report'ng Unsafe Condi t ions and Unsafe 

IP 801 Repor t ing Work I n j u r i e s  
I P  311 Coord ina t ing  Hea l th  Physics and Safe ty  A c t i v i t i e s  W i t h i n  

I P  313 Temporary Badges f o r  OMNL Employees 
I P  Appendix G - Recommended Minimum Requirements f o r  Rad ia t i on  Exposures 

P rac t i ces  a t  t h e  l a b o r a t o r y  

Laboratory  D i v i s i o n s  

Cont ro l  i n  Planned I r r a d i a t i o n  F a c i l i t i e s  

Learn inq Ob jec t ive :  R a d i o l o q i c q l ~ c c j d e n t  and I n c i d e n t  Fva lua t i on  and Cont ro l  
The purpose o f  t h i s  sub jec t  i s  t o  enable t h e  t r a i n e e  t o  be a b l e  t o  do t h e  
f o l l o w i n g :  
0 i d e n t i f y  t h e  r a d i o l o g i c a l  cond i t i ons  t h a t  migh t  r e s u l t  f rom 

0 recognize t h e  p o t e n t i a l  f o r  an acc ident  o r  i n c i d e n t  f rom 
d i f f e r e n t  acc idents  and i n c i d e n t s  

observat ions o f  improper work p r a c t i c e s  o r  ins t rument  responses 
and alarms 

0 take  immediate a c t i o n  t o  c o n t r o l  t h e  acc ident  o r  i n c i d e n t  
0 eva lua te  t h e  acc ident  o r  i n c i d e n t  t o  determine t h e  caiise 
0 tnke f o l l o w  up a c t i o n  t o  c o r r e c t  t h e  cause 

Doc, urncbntat i on : 
HPP 3 . 6  Repor t ing o f  Rad ia t i on  I n c i d e n t s  
HPP 2.12 Emergency F i r e  P r o t e c t i o n  
IP 207 Compliance w i t h  DOk Manual Chapter 0525 ( N o t i f i c a t i o n  

I P  301 Repor t ing Rad ia t ion  I n c i d e n t s  
I P  305 M o b i l i z a t i o n  o f  Hea l th  Physics Personnel Dur ing O f f - S h i f t s  
I P  306 M o b i l i z i n g  O f f - S i t e  Hea l th  Phys icr  Ass is tance 
I P  Appendix 8 .- O f f  S h i f t  Emergency Coord inators  
'ib' Appendix H - MMES P o l i c y  Procedures GP-13. Occurrence N o t i f i c a t i o n ,  

E P  -2 
E P  -3 Personnel Survey U n i t  
t P  A Appendix A .  FOSD Personnel and Telephone L i s t i n g  
EP -D Appendix D. Procedure f o r  M o b i l i ? a t i o n  a f  Of f -Duty  EOSD 

Et' -E Appendix E. Procedure f o r  M o b i l i z i n g  Hea l th  Physics O f f - S h i f t  

EP-F Appendix f .  FOSD Emergency Coord inators  Dur ing O f f  - -Sh i f t s  

o f  Exceeding Rad ia t i on  P r o t e c t i o n  Standards) 

I n v e s t i g a t i o n ,  and Repor t ing 
Emergency S i t e  Survey Llni t 

Personnel 

Assistance 



S E C T I O N  4 - R A D I A T I O N  SURVEY 

l h e  summary o b j e c t i v e  i n  Rad ia t ion  Survey i s  t o  enable t h e  t r a i n e e  t o  

0 a l l  r o u t i n e  surveys a t  O R N L  
0 a l l  Rad io log ica l  Work Permit  surveys 
0 personnel  surveys 
0 surveys t h a t  may be r e q u i r e d  d u r i n g  emergency c o n d i t i o n s  
0 o t h e r  surveys, as necessary 
0 rev iew of survey r e s u l t s ,  as necessary 

per form t h e  f o l l o w i n g  tasks:  

Learning Ob jec t ive :  
P r i  nc i p1 e> 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  demonstrate a 
knowledge o f  t h e  f o l l o w i n g :  
0 t h e  bas ic  theory  of opera t ion  and opera t ing  c h a r a c t e r i s t i c s  o f  

Rad ia t ion  Detec t ion  I n s t r u m e n t a t i o n  and Measurement 

g a s - f i l l e d  de tec tors ,  s c i n t i l l a t i o n  de tec tors ,  semiconductor 
de tec tors ,  thermoluminescent dosimeters (TLDs)  o r  f i l m  badges, and 
acc ident  dosimeters 

s ingle-and mul t i -channe l  analyzers ( f o r  t e c h n i c i a n s  who use t h i s  
equipment) 

e f f i c i e n c y ,  and c a l c u l a t i o n  o f  e f f i c i e n c y  f rom g iven i n f o r m a t i o n  

f i e l d  survey ins t rument  and a r a d i o a c t i v e  contaminat ion survey 
inst rument  

0 t h e  bas ic  t h e o r y  o f  opera t ion  and o p e r a t i n g  c h a r a c t e r i s t i c s  o f  

0 inst rument  e f f i c i e n c y ,  t h e  f a c t o r s  t h a t  a f f e c t  inst rument  

0 t h e  e f f e c t s  o f  background r a d i a t i o n  
0 f a m i l i a r i z a t i o n  w i t h  t h e  opera t ing  c h a r a c t e r i s t i c s  o f  a r a d i a t i o n  

Documentation: 
- Rad ia t ion  Moni tor ing,  A Programed I n s t r q c t i o n  Book by .I. E. 
G. E .  Cunningham, General E l e c t r i c  Company, f o r  U .  S .  Atomic 
Commirsion, O f f i c e  o f  I n f o r m a t i o n  Services,  ED#-123 (August 
r e p r i n t e d  September 1981). 
I__^_ Radia t ion  S a f e t y c h n i c i a n  C o u ~  by H.  J .  Moe, S .  R .  lasuk 
Schumacher, Argonne Nat iona l  Laboratory ,  ANL-7291 (September 

Wade and 
Energy 
967, 

and M. C. 
1966) .  

-. Learning--pC)eave:- 111_ Radio loq ica l  Survey and M o n i t o r i n g  Inst ruments a 9 1  
Techniques 
The purpose of  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per form t h e  
f o l l o w i n g :  
0 i d e n t i f y  t h e  opera t ing  c h a r a c t e r i s t i c s  o f  each survey ins t rument  
0 demonstrate t h e  proper  use o f  a l l  survey and m o n i t o r i n g  inst ruments 

i n c l u d i n g  p h y s i c a l  checks p r i o r  t o  use, source and response 
checking, background determinat ion,  and use o f  head sets  

0 demonstrate t h e  proper  use o f  a l l  count ing  and spectroscopy 
equipment (as r e q u i r e d )  

0 i d e n t i f y  unusual c o n d i t i o n s  t h a t  might  a f f e c t  inst rument  response, 
such as h i g h  humid i ty  o r  mixed r a d i a t i o n  f i e l d s  
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S p e c i f i c  Areas To Be Covered: 
- A I  pha Rad? at1 on 
0 AlDha Sources and ProDert ies o f  AlDha Radia t ion  
0 Alpha C o ~ t a ~ ~ n a t i Q n  L i m i t s  

a t e r i a l  Clearances 
- Sk in  
- C lo th ing  

0 Smear Surveys 
- Smear Sampling Procedures and Exerc ises 
- Operat ion and C a l i b r a t i o n  o f  Smear Counter 

1- Recording, I n t e r p r e t i n g ,  and Repor t ing  Data 
- Use of EQS Cent ra l  Count ing Room Serv ices 

- E b e r l i n e  Inst ruments PAC - 36&4G 
0 Por tab le  Alpha Detectors  

- Operat ion 
- L i m i t a t i o n s  
- Survey Procedures and Exerc ises 

- Operat ion 
- L i m i t a t i o n s  
- Survey Procedures and Exerc ises 

- Cutie P i e  
- End Window GM 

Por tab le  S c i n t i l l a t i o n  Counter 

- Alpha Response o f  Other Inst ruments 

0 Continuour Alpha A i r  Mon i to r  (CAAM) 
- Operat ion/Cal i  b r a t i o n  
- L i m i t a t i o n s  
- I n t e r p r e t a t i o n  o f  Data 
- Adjustments and Maintenance 

0 Alpha Laboratory  Mon i to r  
- Operat ion 
- Tes t i ng /Ca f ib ra t i ons  
- L i m i t a t i o n s  
- Adjustments and Detec tor  Replacements 

- Beta-Gamma Rad ia t ion  
0 GM Survey Meter 

- C h a r a c t e r i s t i c s  
- A p p l i c a t i o n  
- L i m i t a t i o n s  

0 I o n i z a t i o n  Chambers 
.- C h a r a c t e r i s t i c s  
- App l i ca t i ons  
- L i m i t a t i o n s  

- C h a r a c t e r i s t i c s  
- App l i ca t i ons  
- S e r v i c i n g  

0 Lab Ploni tor  (Beta) 
- C h a r a c t e r i s t i c s  
- A p p l i c a t i o n  

0 Continuous A i r  Moni , w i n g  (CAM) (Beta -Gamma) 
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0 l e  Counter (G-M) 

- C a l i b r a t i o n  
0 a Survey Techniques 

- Use o f  GMSN 
- Use o f  C u t i e  P ie  
- Rout ine Surveys 
- Surveys f o r  pure beta e m i t t e r s  
- Smear Techniques 

Survey Techniques f o r  T r i t i u m  
0 C h a r a c t e r i s t i c s  o f  T r i t i u m  
0 A i  r Woni t o r i  ng 
o Smearing Techniques 
0 Operat ion o f  T r i t i u m  Smear Counter 

Documentation: 
HPP 2.1 Rad ia t ion  Surveys 
HPP 2.3 hnlarning Signs, Tags and Labels 
I P  201 S e r v i c i n g  o f  Por tab le  Inst ruments 
I P  210 Wand Exposure Oosirnetry w i t h  t h e  ORNL Hand Exposure Meter 
I P  211 Procedure f o r  Use o f  Pocket Meter 
I P  213 Rad ia t ion  Mon i to r ing  o f  Photo-Badged Non-Employees 
IP 215 Use o f  Non-Record F i lms 
I P  216 Assignment o f  Recordkeeping o f  Hea l th  Physics Inst ruments 
I P  217 C a l i b r a t i o n  o f  S t a t i o n a r y  Hea l th  Physics Inst ruments 
I P  307 Use o f  Green "Container-OK f o r  Use" Tag 
IP 310 Implementing and Fol low-up on S a l i e n t  Recommendations 

Suggested by Rad ia t ion  Survey Personnel 
I P  312 Continuous A i r  Mon i to r  Data Reports 
I P  Appendix F - A Method f o r  Adequately M o n i t o r i n g  f o r  Neutrons 
~ _ _ _ ~  Radia t ion  Mon i to r ing ,  A Programmed I n s t r u c t i o n  Book by J .  E .  Wade and 
G. E .  Cunningham, General E l e c t r i c  Company, f o r  U. S .  Atomic Energy 
Commission, O f f i c e  o f  I n f o r m a t i o n  Services,  EDM-123 (August 1967, 
r e p r i n t e d  September 1981). 
_I- Radia t ion  Safe ty  Technic ian Course by H .  J .  Mae, S .  R. Lasuk, and 
M .  C.  Schumacher, Argonne Nat iona l  Laboratory,  ANL-7291 (September 1966). 

--- Learning Ob jec t ive :  Access Cont ro l  and Work-, M o n i t o r i n g  
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per form t h e  
f o l  lowing:  
0 d e f i n e  a l l  access c o n t r o l  requirements 
0 demonstrate proper  opera t ing  procedures a t  a l l  permanent access 

0 demonstrate t h e  proper  c o n s t r u c t i o n  o f  a temporary access c o n t r o l  

0 i d e n t i f y  when a r a d i a t i o n  work p e r m i t  (RMP) i s  r e q u i r e d  and 

0 i d e n t i f y  t h e  c r i t e r i a  used t o  determine h e a l t h  phys ics coverage as a 

c o n t r o l  p o i n t s  

p o i n t  and use o f  c o r r e c t  opera t ing  procedures 

demonstrate t h e  proper  issuance o f  an RWP 

f u n c t i o n  o f  t h e  work t o  be done 
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~ o c u m e n t ~ t ~ ~ ~ :  
HPP 3.2 Personnel Exposure: Cot- t ro l  
HPP 3.3 
HPP 3.4 Personnel ~ ~ ~ i ~ ~ i o n  Plcrtitor' ing 
HPP 3.6  ad^^^^^^ Work Permi t  
I P  101 Approvals f o r  Planned WP Personnel Exposure 

Learn ing Ob jec t ive :  Ex terna l  R a d i a t i o n  Exposure Cont ro l  
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per fo rm t h e  
f o l l o w i n g :  
0 demonstrate the a b i l i t y  t o  u t i l i z e  t h e  p r i n c i p l e s  o f  t ime, 

d is tance,  and ~ ~ ~ ~ e ~ d ~ n g  t o  reduce personnel  exposure 
0 so lve  s imple d i s t a n c e  a t t e n u a t i o n  problems f o r  l i n e  and 

p o i n t  sources 
0 a r a y  s h i e l d i n g  c a l c u l a t i o n s  us ing  these i tems: 

1 s h i e l d i n g  equat ion  

on Rad ia t ion  P r o t e c t i o n  and Measurement 

- h a l f  and t e n t h  th ickness  values 
- e m p i r j c a l l y  d e r i v e d  graphs From sources such as Nat iona l  Counci l  

0 e x p l a i n  t h e  concept o f  b u i l d u p  
0 i d e n t i f y  common s h i e l d i n g  p r a c t i c e s  f o r  be ta  p a r t i c l e s  and neutrons 
0 d e f i n e  all r a d i a t i o n  f i e l d  standards ( i .e . ,  r a d i a t i o n  area)  and 

demonstrate t he  ability t o  p o s t  r a d i a t i o n  and h i g h  r a d i a t i o n  areas 
p r o p e r l y  

0 ''as low as reasonably achievable"  ( A L A R A )  concept, i t s  

0 implement exposure c o n t r o l  systems 
S p e c i f i c  Areas To Be Covered: 

P r i  nc. i p l  es o f  AI-ARA 
0 A p p l i c a t i o n s  

- Use o f  S h i e l d i n g  
- Use o f  Time and Dis tdnce 

methods o f  implementat ion 

Documentation: 
HPP 6.1 ALARA R a d i a t l o n  P r o t e c t i o n  Program 
HPP 6.2 
HPP 6.3 F a c i l i t y  and Equipment A L A R A  Design 
HPP 6 . 4  ucatian and Tra in ing  
H P P  6.5 A L M A  ~~o~~~~ Eva lua t ion  
-- Rad ia t ion  S a f e t y  Technic ian Course by H. 3 .  Moe, S .  R .  Lasuk, and H. C .  
Schumacher, Ascgonne Nat iona l  Laboratory ,  A N L - 7 2 9 1  (September 1966) .  

ALARA Rad ia t ion  M o n i t o r i n g  and Exposure Cont ro l  
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SECTION 5 - R A D I O A C T I V E  CONTA I N A T I O N  CONTROL 

The summary o b j e c t i v e  i n  Radioact ive Contaminat ion and Cont ro l  i s  t o  
enable t h e  t r a i n e e  t o :  
0 i d e n t i f y  t h e  sources o f  r a d i o a c t i v e  contaminat ion 
0 d e f i n e  ORNL working l i m i t s  and implement them 
0 e s t a b l i s h  contaminat ion c o n t r o l  by zoning, decontamination, and use 

o f  o t h e r  p r o t e c t i v e  measures such as  p r o t e c t i v e  appare l ,  
r e s p i r a t o r s  and moni t o r s  

ment, and personnel 
0 demonstrate proper  procedures f o r  decontaminat ion o f  s i t e ,  equip- 

Learn ing Objective:. R a d i o a c t i v e  Contaminat ion Cont ro l  
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per form t h e  
f o l l o w i n g :  
0 i d e n t i f y  t h e  sources o f  r a d i o a c t i v e  contaminat ion 
0 d e f i n e  a l l  ORNL working l i m i t s  
0 demon5trate proper  survey techniques (e.g., swipes, f i x e d  

contaminat ion,  personnel  contaminat ion)  us ing  a p p r o p r i a t e  
i n s t r u m e n t a t i o n  
demonstrate proper  techniques and procedures f o r  l i m i t i n g  
t h e  spread o f  contaminat ion 
demonstrate t h e  a b i l i t y  t o  p o s t  a contaminat ion area p r o p e r l y  
w i t h  t h e  r e q u i r e d  s igns 
i d e n t i f y  t h e  p l a n t  contaminat ion m o n i t o r i n g  system and t h e i r  
o p e r a t i n g  p r i n c i p l e s  and c a p a b i l i t i e s  

c 1 o t h i  ng 

work ing c o n d i t i o n s  and i n c i d e n t s .  

0 

0 

0 

0 demonstrate proper  donning and removal o f  an t icon taminat ion  

0 conver t  meter reading t o  r a d i o a c t i v i t y  l e v e l s  
o determine sur face  contaminat ion l e v e l s  r e s u l t i n g  f rom var ious 

S p e c i f i c  Areas To Be Covered: 
0 Contamination Zones 

- D e f i n i t i o n  
- Signs/Tags 
- Entrance Requirements 
- E x i t  Procedures 

0 P r o t e c t i v e  Apparel 
- Purposes 

- L i m i t a t i o n s  
- Don n i n g 1- ec h n i q 11 e s / P roc e d u r e  s 
- U n s u i t i n g  Techniques/Procedures 
- Exerc ise i n  Donning/Removal 
- Care o f  Apparel 

- Types 

- Laundry Contamination L i m i t s  
- ORNL R e s p i r a t o r  Program 

0 tip Personnel P o l i c i e s  
- M o b i l i z a t i o n  
- Personnel Sampling Procedures 
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0 

0 
0 
0 
0 

discuss b i o l o g i c a l  h a l f - l i f e  and e f f e c t i v e  h a l f - l i f e  
i d e n t i f y  t h e  a i r b o r n e  rad ionuc l ides  o f  concern i n  ORNL 
i d e n t i f y  t h e  main v e n t i l a t i o n  and f i l t r a t i o n  systems i n  t h e  p l a n t  
e x p l a i n  t h e  concept o f  a i r b o r n e  r a d i o a c t i v i t y  e l i m i n a t i o n  as a 
f u n c t i o n  o f  v e n t i l a t i o n  r a t e  
e x p l a i n  t h e  opera t ion  o f  t h e  cont inuous a i r  moni tors  (CAMS) and 
o t h e r  a i r  sampling and m o n i t o r i n g  equipment 
demonstrate t h e  use o f  p o r t a b l e  a i r  sampling equipment 
i d e n t i f y  techniques t h a t  can  be used t o  reduce a i r b o r n e  a c t i v i t y  
response t o  C A M  alarms 
determine a i r b o r n e  r a d i o a c t i v i t y  l e v e l s  based on a p p r o p r i a t e  
me as u remen t s 

Documentation: 
IP 312 Continuous A i r  M o n i t o r  Data Reports 
___-- Radia t ion  Safe ty  Technic ian Course by H .  J .  Hoe, S .  R. Lasuk, and 
PI. C .  Schumacher, Argonne N a t i o n a l  Laboratory,  ANL-9291 (September 
1966). 

Learn i  ng Object  i ve : Respi r a t o r y  Protect4 on 
The purpose of t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  demonstrate 
knowledge o f  t h e  f o l l o w i n g :  
0 t h e  proper  use o f  a l l  r e s p i r a t o r y  equipment used a t  ORNL 
0 t h e  r e q u i r e d  c o n d i t i o n s  under which each type o f  r e s p i r a t o r y  

equipment must be used 
0 entrance i n t o  conf ined spaces and work under subatmospheric 

c o n d i t i o n s  ( i f  a p p l i c a b l e )  

Es tab l i shed l r a i n i n g  Program: ORNL R e s p i r a t o r  Program T r a i n i n g  
prov ided by I n d u s t r i a l  Hygiene 
Department, Hea l th  D i v i s i o n ,  ORNL 

Doc umen t a t  i on : 
I P  309 

TP 314 Guide f o r  Obta in ing  Nasal Wipes 
Regulatory Guide 8.15 - "Acceptable Programs f o r  R e s p i r a t o r  P r o t e c t i o n "  

Rad ia t ion  Survey Funct ions R e l a t i n g  t o  t h e  Cleaning and 
Decontamination o f  Resp i ra to ry  Equipment 

w i l l  a l s o  be covered. 

-I_ L e a r n i n g  Ob jec t ive :  -Decontaminat ion 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per fo rm t h e  
f o l l o w i n g :  
0 demonstrate t h e  proper  procedures and techniques f o r  personnel ,  

0 i d e n t i f y  t h e  problems t h a t  might  be encountered d u r i n g  

0 

equipment, c l o t h i n g ,  and area decontaminat ion 

decontaminat ion e f f o r t s  
demonstrate proper  procedures f o r  hand l ing  contaminated personnel 
o r  i n j u r e d  personnel wha may be contaminated 

S p e c i f i c  Areas To Be Covered: 
0 Personnel Decontamination F a c i l i t y  

- Operat ion o f  F a c i l i t y  
-- R e s p o n s i b i l i t i e s  i n  an Emergency 
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Documentation: 
TP 302 Guide f o r  Skin Decontamination 
Z P  303 Identification and Clearance o f  Vehic les  and Heavy 

IP 315 ~ Q ~ t a m ~ ~ ~ t ~ o ~  L i m i t s  for Garments to be Laundered 
EP-3 Personnel Survey U n i t  

Equipment Mhich Require Repair and Hay Be Contaminated 
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SECTION 6 .- R A D I O A C T I V E  MATERIAL CONTROL, INCLUDING TRANSPORTATION AND WASTE 
DISPOSAL 

The sumnary o b j e c t i v e  i n  Radioact ive M a t e r i a l  Cont ro l  ( i n c l u d i n g  
Transpor ta t ion  and Waste Disposal )  i s  t o  enable t h e  t r a i n e e  t o :  
o i d e n t i f y  t h e  r a d i o a c t i v e  m a t e r i a l s  and sealed sources t h a t  must be 

0 i d e n t i f y  t h e  r a d i o a c t i v e  m a t e r i a l  s torage areas and demonstrate 

0 demonstrate knowledge o f  f i s s i l e  m a t e r i a l  c o n t r o l  and c r i t i c a l i t y  

0 understand and implement t h e  r e g u l a t i o n s  t h a t  r e g u l a t e  t h e  sh ipp ing  

0 i d e n t i f y  and implement t h e  h e a l t h  phys ics suppor t  r e q u i r e d  t o  c a r r y  

c o n t r o l l e d  and demonstrate f a m i l i a r i t y  w i t h  c o n t r o l  procedures 

knowledge o f  s torage procedures 

s a f e t y  when a p p r o p r i a t e  

and r e c e i v i n g  o f  r a d i o a c t i v e  m a t e r i a l s  

o u t  proper  d isposa l  o f  wastes w i t h  r a d i o a c t i v e  components 

The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per form t h e  
f o l  lowing : 
0 i d e n t i f y  t h e  r a d i o a c t i v e  sources t h a t  must be c o n t r o l l e d  and 

0 i d e n t i f y  r a d i o a c t i v e  m a t e r i a l  s torage areas and demonstrate 

0 demonstrate knowledge o f  procedures t h a t  p revent  t h e  l o s s  o f  

demonstrate f a m i l i a r i t y  w i t h  t h e  c o n t r o l  procedures 

knowledge o f  storage procedures 

r a d i o a c t i v e  m a t e r i a l s  

0 
0 

Documentat 
HPP 4 
HPP 2 
HPP 4 

0 
0 

0 

S p e c i f i c  Areas To Be Covered: 
R e g i s t r y  o f  Radioact ive M a t e r i a l s  and Sealed Sources 
M a t e r i a l  Clearance Procedures 
.- Contaminated Surfaces 
- C l o t h i n g  
- Items t o  be Returned t o  Stores o r  Salvage (see Transpor ta t ion)  
- Trans fer  o f  M a t e r i a l s  W i t h i n  Laboratory  (see Transpor ta t ion)  
-- Res pon s i b i 1 i ti es 
P r i n c i p l e s  o f  Zoning 
- Regulated Zones 
- Contamination Zones 
- Rad ia t ion  Zones 
Sale o f  Contaminated M a t e r i a l s  
C r i t i c a l i t y  Safe ty  

on : 
1 Handl ing and Trans fer  o f  Radioact ive M a t e r i a l s  
14 R e g i s t e r i n g  Radioact ive M a t e r i a l s  and Sealed Sources 
2 Sale o f  Contaminated M a t e r i a l s  

HPP 5 .2  E n t r y  Contro l  o f  M a t e r i a l s  t o  Contaminated Zones 
ORNL C r i t i c a l i t y  Safe ty  Course by C a l v i n  M. Hopper i s  a v a i l a b l e  t o  a l l  
employees who have need f o r  t h i s  s p e c i a l i z e d  t r a i n i n g .  
Rad ia t ion  Mon i to r ing ,  A Programed I n s t r u c t i o n  Book by 3 .  E .  Wade and 
G. E .  Cunningham, General E l e c t r i c  Company, f o r  U.  S .  Atomic Energy 
Commission, O f f i c e  o f  I n f o r m a t i o n  Service;, EDH-123 (August 1967, -  
r e p r i n t e d  September 1981). 



Lea r n  i ng Clbj ec 8. i pre 2 'h ran  s pcs r t a t  i on &Rind i o a c t  i ve Hate s i  a 1 s 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per fo rm t h e  
f o l l o w i n g :  
0 l i s t  t h e  r e ~ ~ ~ a t ~ o ~ s  t h a t  govern t h e  sh ipp ing  and r e c e i v i n g  

0 demonstrate t he  a b i l i t y  t o  implement those r e g u l a t o r y  procedures i f  
of  r a d i o a c t i v e  m a t e r i a l s  

necessary 

S p e c i f i c  Areas To 
0 P e r t i n e n t  Regulat ions 

- Type A and B Packaging 
- Cont ro l  o f  Rad ia t ion  Dur ing Transpor t  (Transpor t  Index)  
- Warning Labels 

- From Contaminated Areas 
0 Transfer Operat ions On S i t e  

0 Trans fer  O f f  - s ? t e  

Documentation: 
HPP 4.1 Handl ing dnd Trans fer  of Rad ioac t ive  M a t e r i a l s  W i t h i n  t h e  

WPP 4.3 Shipment o f  F i s s i l e  and Other Radioact ive M a t e r i a l s  
HPP App. A 4  - General Factors  t o  tte Considered i n  Qn-Site Trans fer  

HPP App. A - 5  - General Rules Cover ing Shie lded Containers f o r  Shipments 

HPP App. A-9 - Guide f o r  t h e  Trans fer  o f  M a t e r i a l s  Between Contaminated 

HPP App. A-'10 -Supplementary I n f o r m a t i o n  f o r  Shipments o f  F i s s i l e  and 

Lab0 r a t o r y  

Operat ions 

o f  Radioact ive M a t e r i a l s  

Enclosure Systems arid Non-Contaminated Areas 

Other Rad ioac t ive  M a t e r i a l s  

Learning Ob jec t ive :  Waste Disposal  
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per fo rm t h e  
f o l l o w i n g :  
0 i d e n t i f y  t h e  l i q u i d  and gasecus c o n t r o l  engineered systems and 

e x p l a i n  t h e  procedure c o n t r o l s  and demonstrate use o f  records f o r  
c o n t r o l  o f  e f f l u e n t  discharges; e x p l a i n  how MPCs and t e c h n i c a l  
s p e c i f i c a t i o n  l i m i t s  a re  used 

opera t i ons 

waste system and t h e  contaminated laundry  

s o l i d  and l i q u i d  r a d i o a c t i v e  waste, wherever p o s s i b l e  

procedures, and hazards associated w i t h  process ing ( i f  a p p l i c a b l e )  

o explain t h e  r a d i o l o g i c a l  problems associated w i t h  s o l i d  waste 

0 e x p l a i n  t h e  r a d i o l o g i c a l  c o n t r o l s  t h a t  govern t h e  r a d i o l o g i c a l  

0 demonstrate knowledge o f  procedures and p r a c t i c e s  t h a t  min imize 

0 demonstrate knowledge o f  waste s o l i d i f i c a t i o n  systems, process ing 

S p e c i f i c  Areas To Be Covered: 
0 Waste Disposal 

- S o l i d  Waste 
- L i q u i d  Waste 
- Gaseous Waste 
- Use o f  B u r i a l  Ground Forms 



0 Waste Disposal  Operations 
- S o l i d  Waste Storage Area #5 

- Storage o f  Re t r i evab le  Waste M a t e r i a l  
- Law bevel Waste Compactor 
- Above Ground Storage o f  Transuranium Wastes 

- S o l i d  Waste Storage Area #6 
- Low Level Trenches, Auger Wells, L a n d f i l l s  

- L i q u i d  Waste Disposal 
- Wydro f rac tur ing  F a c i l i t y  
- L i q u i d  Waste Evaporator 
- Waste Treatment P l a n t  
- Tank Farm 

- Formerly Used Seepage P i t s  
- S o l i d  Waste Storage Areas #3 and #4 

Documentation : 
HPP 5.1 
HPP 5.3 Disposal o f  L i q u i d  Rad ioac t ive  Wastes 
HPP App. A - 6  - O u t l i n e  o f  B u r i a l  Ground Operations 

Segregat ion and Management o f  Rad ioac t ive  Waste M a t e r i a l s  



SECTION 7 - HEALTH PHYSICS 

The summary o b j e c t i v e  i n  Hea l th  Physics Dosimetry i s  t o  enable t h e  t r a i n e e  
t o :  
0 d e f i n e  personnel dos imetry  requirements f o r  a lpha and gamma and 

X rays,  be ta  p a r t i c l e s ,  and neutrons 
0 i d e n t i f y  t h e  personnel  dos imetry  a d m i n i s t r a t i o n  c o n t r o l  requirements 

and exposure records methodology 
0 understand t h e  opera t i ng  c h a r a c t e r i s t i c s  and use o f  f i l m  badges, 

T1.D dosimeters,  and o t h e r  dose-measuring inst ruments 
0 l d e n t i f y  a l l  b ioassay requirements and a n a l y s i s  procedures 
0 demonstrate t h e  proper  ope ra t i on  o f  t h e  whole body counter  
0 demonstrate t h e  proper  c a l i b r a t i o n  o f  each ins t rument  or p iece  o f  

equipment used by t h e  h e a l t h  p h y s i c i s t  

- Learn i ng Object  i ve : 
The purpose o f  t h i s  % u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per fo rm the 
f o l l o w i n g :  
0 d e f i n e  personnel  dos imetry  requirements f o r  gamma rays,  be ta  

0 e x p l a i n  the  opera t i ng  c h a r a c t e r i s t i c s  o f  thermoluminescent 

Dos imet  ry  

p a r t i c l e s ,  and neutrons 

dosimeters (TLDs)  o r  f i l m  badges and pocket i o n i z a t i o n  chambers, 
i n c l u d i n g  opera t i ng  ranges, as w e l l  as fad ing  and d r i f t  problems 

0 i d e n t i f y  t he  personnel  dos imetry  a d m i n i s t r a t i v e  c o n t r o l  r e q u i r e -  
ments and exposure records methodology 

0 demonstrate t h e  proper  use o f  a l l  personnel  dos imetry  
0 i d e n t i f y  t h e  u n c e r t a i n t i e s  associated w i t h  i n t e r n a l  dos imetry  

de terminat ions  
0 i d e n t i f y  a n a l y s i s  methods f o r  i n t e r n a l  dose 

S p e c i f i c  Areas To Be Covered: 
0 Personnel Mon-i t o r i n g  

. Determinat ion o f  Exposures 
- Ex terna l  Exposure 
- I n t e r n a l  Exposure 

- Exposure Cont ro l  
- Working Time 
- Permi s s  i b l  e Concent r a t  i oris ( d e r i  ved 1 i m i  t s )  

0 Personnel Mon i to r i ng  Devices 
- Personnel Dosimeters 
- Pocket Meter Program 
- Inst ruments 

- Assignment and Record Keeping 
- C a l i b r a t i o n  

0 Bioassay Ana lys is  
0 Whole Body Counting 

HPP 3.2 Personnel Exposure Cont ro l  
HPP 3 . 3  Personnel Mon i to r i ng  
HPP 3.4 Personnel Rad ia t ion  Mon i to r i ng  
HPP 3.5 Personnel Contaminat ion Mon i to r i ng  
HPP A-12  Guides f o r  I n t e r n a l  Exposure Mon i to r i ng  
I P  101 Approvals f o r  Planned HP Personnel Exposure 
IP 202 Procedures f o r  Personnel Mon i to r i ng  o f  ORMl Employees 
IP 207 Compliance w i t h  DOE Order 5484.1A ( N o t i f i c a t i o n  o f  

Exceeding Rad ia t ion  P r o t e c t i o n  Standards) 

Documentation: 



I P  209 Personnel Rad ia t ion  Dosimetry Supplement, UCN-2872 (Dose Data) 
I P  213 Rad ia t ion  M o n i t o r i n g  o f  Phots-Badged Non-Employees 
I P  701 Procedure f o r  Sampling Personnel Subjected t o  I n t e r n a l  

Rad ia t ion  Exposure as a r e s u l t  o f  a contaminat ion Event 

Learn ing Ob jec t ive :  Personnel Dosimetry Procedures and Operat ions 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  per form t h e  
f o l l o w i n g :  
0 e x p l a i n  t h e  opera t ing  c h a r a c t e r i s t i c s  o f  thermoluminescent 

dosimeters ( T L D s )  and pocket i o n i z a t i o n  chambers, i n c l u d i n g  
opera t ing  ranges, as w e l l  as f a d i n g  and d r i f t  problems 

0 c a r r y  o u t  t h e  meter assignment, d i s t r i b u t i o n ,  and p e r i o d i c  change- 
over  o f  personnel dosimeters and pocket meters 

S p e c i f i c  Areas To Be Covered: 
0 Personnel Mon i to r ing  Devices 

- MMES Meter 
- Supplementary ORNL Dosimeters 
- Pocket Meters 
- E x t r e m i t y  Dosimeters 
- Spec ia l i zed  lnst ruments and Techniques 

o Dose Eva lua t ion  
- R e s p o n s i b i l i t i e s  
- Dose Recorded 
- Supplementary Dosimetry 

0 Meter 
0 Meter 
0 Meter 

Documentation: 
HPP 3.4 
HPP A-12 
I P  202 
I P  203 
I P  206 
I P  210 
I P  211 
I P  213 
EP-4 

Assignment 
D i  s t r i b u t  i on 
Changeover 

Personnel Rad ia t ion  Mon i to r ing  
Guides f o r  I n t e r n a l  Exposure M o n i t o r i n g  
Procedures f o r  Personnel M o n i t o r i n g  o f  ORNL Employees 
Procedure f o r  ORNL Supplementary Meters 
Nan-Routine Processing 
Hand Exposure Dosimetry w i t h  t h e  ORML Hand Exposure Meter 
Procedure f o r  Use o f  Pocket Meter 
Rad ia t ion  Mon i to r ing  o f  Photo-badged Non-employees 
Rad ia t ion  Dosimetry U n i t  

I_ Learn ing Ob jec t ive :  
The purpose o f  t h i s  o b j e c t i v e  i s  t o  enable t h e  t r a i n e e  t o  per form t h e  
f o l l o w i n g :  
0 Mon i to r ing  procedures f o r  personnel  i n t e r n a l  dose 
0 Radiochemical analyses procedures 
0 Documentation and r e p o r t i n g  o f  r e s u l t s  

Bioassay Procedures and Operat ions 

S p e c i f i c  Areas To Be Covered: 
0 D e s c r i p t i o n  o f  Radioassay L,aboratory 

- Radiochemistry Labora tor ies  
- Counting Rooms 
- Detectors  and Counting Ins t rumenta t ion  
- C a l i b r a t i o n  o f  Counting Inst ruments 
- Performance check on count ing  inst ruments and Q u a l i t y  Assurance 
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0 ~ o c ~ ~ m ~ ~ a l  Procedures 
- hogging in o f  Samples 
- Sample Preparation 
- Radiochemical Separation 
- Counting Techniques 
- Calculation o f  Results 

0 Monitoring Procedures 
- General 
- Urine Sample 
- Feces Sample Monitoring 
- Body Tissue Analysis 
.- Sampling Protocols 
- Documentation of calibrations and analysis results 
- Reporting Re$uIts 

0 Documentation and Reporting Results 

Documentation: 
HPP 3.4  
MPP 3 . 5  
HPP A-12 
IP 304 
IP 314 
IP 701 

IP 702 
IP 703 
IP 704 

IP App. D 

E P-4 

Personnel Radiation #on1 toring 
Personnel Contamination Monitoring 
Guides f o r  Internal €xposure Monitoring 
Coordinator for Radiochemical Analysis in an Emergency 
Guide for Obtaining Nasal Swipes 
Procedure for Sampling Personnel Subjected to Internal 
Radiation Exposure as a result o f  a Contamination Event 
Priorities f o r  I V G S  and Bioassay Analyses 
Procedure for Bioassay Request Cards, Form UCN-2716 
General Procedures for Bioassay Sampling, Analysis, and 
Report i mg 
Table o f  Excretion indices ( E . I . )  f o r  Radioisotopes Listed 
in NBS Handbook 69 
Radiatfon Dosimetry Unit 

Learning Objective: Whole Body Counting (IVGS) Procedures and Operations 
The purpose o f  this objective is to enable the trainee t o  perform the 
following: 
0 Calibrate and use the special facility for a whole body counting 

0 Interpretation o f  results 
0 Request f o r  Analysis and Reporting rerults 

of personnel 

Specific Areas To Be Covered: 
0 Description of Facility 

- Shielded Room 
- Detectors 

- Sodium Iodide Crystals 
- Phoswich 
- Hyperpure Germani urn 

0 Calibration Procedure 
- Resolution 
- Energy 
-- Timing 

0 Whole Body Counting Procedure (Includes actual count o f  trainee) 
0 Request f o r  Analysis and Reporting Results 
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Documentation: 
HPP 3.3 
HPP 3.4 
HPP 3.5 
HPP A-12 
I P  701 

I P  702 
I P  705 

EP -4 

Fersonne? M o n i t o r i n g  
Personnel Rad ia t ion  M o n i t o r i n g  
Personnel Contaminat ion M o n i t o r i n g  
Guides f o r  I n t e r n a l  Exposure M o n i t o r i n g  
Prodedure f o r  Sampling Personnel Subjected t o  I n t e r n a l  
Rad ia t ion  Exposure as a r e s u l t  o f  a Contaminat ion Event 
P r i o r i t i e s  f o r  I V G S  and Bioassay Analyses 
General Procedure f o r  Requesting and Repor t ing Whole 
Body Counting ( T V G S )  Resul ts  
Rad ia t ion  Dosimetry U n i t  

____-__ Learn i ng*Obj.ective-;u--Dos i met r y  Records 
The o b j e c t i v e  o f  t h i s  i s  t o  enable t h e  t r a i n e e  t o :  
0 d e f i n e  and t a b u l a t e  t h e  exposure records o f  a l l  personnel  
0 prepare a 1  1 r e q u i r e d  r e p o r t s  on personnel  exposure 

S p e c i f i c  Areas To Be Covered: 
0 Dosimetry Records 

- Personal Fo lder  
- Computerized Data Base 

0 Dosimetry Reports 
Pocket Meter 

- Q u a r t e r l y  Report 
- Annual Report 
- I n d i v i d u a l  Reports 

0 P r e l i m i n a r y  a n a l y s i s  o f  dos imetry  data 

Documentation: 
HPP 3.2 
HPP 3.3 
HPP 3.4 
HPP 3.5 
HPP A--12 
I P  202 
IP 207 

I P  209 

Personnel Exposure Cont ro l  
Personnel M o n i t o r i n g  
Personnel Rad ia t ion  Mon i to r ing  
Personnel Contamination M o n i t o r i n g  
Guides f o r  I n t e r n a l  Exposure M o n i t o r i n g  
Procedures f o r  Personnel M o n i t o r i n g  o f  ORNL Employees 
Compliance w i t h  DOE Order 5484.114 ( N o t i f i c a t i o n  o f  
Exceeding Rad ia t ion  P r o t e c t i o n  Standards) 
Personnel Rad ia t ion  Dosimetry Supplement, UCN-2872 (Dose Data) 

- Learning .- Ob jec t ive :  c a l i b r a t i o n  o f  Instmme- 
1-he purpose o f  t h i s  o b j e c t i v e  i s  t o  enable t h e  t r a i n e e  t o  per fo rm t h e  
f o l l o w i n g :  
0 Demonstrate t h e  proper  use o f  c a l i b r a t i o n  sources, equipment, and 

0 Main ta in  ins t rument  i n v e n t o r y  

procedures t o  t h e  s p e c i f i c a t i o n s  r e q u i r e d  f o r  each inst rument  o r  
p iece  o f  equipment 

S p e c i f i c  Areas To Re Covered: 
0 C a l i b r a t i o n  F a c i l i t y  

- Pr imary and Secondary C a l i b r a t i o n s  
- Sources A v a i l a b l e  

- Gamma 
- Neutron 



- Be ta  
- Alpha 

Source Geometries 
- C a l i b r a t i o n  Instruments 

0 Portab 1 e Ins t rument  Ca 1 i b r a t  i on 
- loni  za t ion  Chambers 
- GI4 Survey Meters 
- Neutron Survey Meters 
- Alpha Survey Meters 
- Miscel laneous C a l i b r a t i o n s  

0 Ins t rument  I nventary  
0 C a l i b r a t i o n  Farms and Procedures 
0 F i e l d  Suppor t  Services 

Documentation: 
IP 201 S e r v i c i n g  a f  Po r tab le  Instruments 
IP 216 Assignment and Recordkeeping o f  Hea l th  Physics Instruments 
1 P  217 C a l i b r a t i o n  o f  S t a t i o n a r y  Hea l th  Physics Instruments 
Radiat ion-Monitor ins,  A Prosrammed I n s t r u c t i o n  Book by J .  E .  Wade arid 
G. E. Cunningham, General E l e c t r i c  Company, f o r  U. S .  Atomic Energy 
Commission, O f f i c e  o f  I n f o r m a t i o n  Services,  ED#-123 (August 1967, 
r e p r i n t e d  September 1981). 



The summary o b j e c t i v e s  o f  ORNL Systems/Operations/Experiments i s  t o  
enable t h e  t r a i n e e  t o  understand t h e  purpose, major  components and 
opera t ion  o f  severa l  types o f  systems t h a t  may be i n  use a t  ORNL. These 
i n c l u d e :  
0 r e a c t o r s  
0 a c c e l e r a t o r s  
0 rad iochemical  p l a n t s  and l a b o r a t o r i e s  
0 x - ray equipment 
0 r a d i o  f requency genera t ing  equipment 
o rad i oac t i we sources 

Lea r n i  ng Obj ec t i ve : Sys tems/Operati  ons/Experiments 
The purpose o f  t h i s  s u b j e c t  i s  t o  enable t h e  t r a i n e e  t o  understand t h e  
purpose, major  components, major  f l o w  paths,  i n t e r a c t i o n s ,  and importance 
o f  procesr exper imental  systems. Emphasis should be placed on t h e  
systems' importance t o  f a c i l i t y  s a f e t y  and containment o f  r a d i o a c t i v i t y .  
The scope and depth of m a t e r i a l  should be c o n s i s t e n t  w i t h  t h e  
r e s p o n s i b i l i t i e s  and d u t i e s  o f  t h e  techn ic ians .  The f o l l o w i n g  are  
example systems/experiments/operat ions f rom which t h e  c u r r i c u l a  may be 
se lected:  
0 r e a c t o r s  
0 ac ce 1 e r a t o r s  
0 rad  i ochemi ca 1 p l a n t s  and l a b o r a t o r i  e5 
0 x - ray equipment 
0 r a d i o  f requency genera t ing  equipment 
0 r a d i o a c t i v e  sources 
Th is  w i l l  p r o v i d e  t h e  t r a i n e e  w i t h  an overview o f  t h e  f o l l o w i n g :  
0 rystr i i i /exper iment operat ions,  i n c l u d i n g  s ta r t -up ,  shutdown, and 

o system/experiment maintenance a u t h o r i z a t i o n  and c o n t r o l  p r a c t i c e s  
engineered s a f e t y  fea tures  

as they  r e l a t e  t o  r a d i o l o g i c a l  p r o t e c t i o n  

Reactors 

S p e c i f i c  Areas To Be Covered: 

- Pumps 
- Heat Exchangers 
- I o n  Exchange U n i t s  
- Filter Cubicles 
- Pipe Chase 
- Sampling S t a t i o n s  

0 Off-Gas System 
- Normal O f f  -Gas 
- C e l l  V e n t i l a t i o n  System 

0 H o r i z o n t a l  Beam Por ts  
- Removal o f  Experiments 
- I n s t a l l a t i o n  o f  Experiments 
- €quipment Maintenance 

0 Pr imary Water System 

0 Refuel  i ng 



Documenta t i on : 
HPP 1.3 Radiation Protection in the Design of  Experiments and 

HPP 2.13 Radiation Protection Guide for High Level Irradiation 

'1P 304 Coordinator for Radiochemical Analyses f n  an Emergency 
I P  App. G Recommended Hinimum Requirements for Radiation Exposure 

Control on Planned Irradiation Fail ities 
-.. Radiation Safety Technician Course.by H. J .  Moe, S. R. Lasuk, and 
M .  C. Schumacher, Argonne National Laboratory, ANL-7291 (September 1966). 

P I  ant Qperati ons 

Facilities 

Ac c e 1 e rat0 rs 

Specific Areas To Re Covered: 
0 Principles o f  Accelerators 

- Linear Arcel eratoss 
. Cyclotrons 
- Van de Graaff Machines 

0 Acce 1 erator Surveys 
- Beams 
- RF Interference 
- Pulsed Radiation 
- largets 
- Machine Intervals 
- Shield Penetrations 

0 Accelerator Safety Standards 

Documentation: 
HPP 2.13 Radiation Protection Guide for High Level Irradiation 

ANSI N43.1 Radiological Safety i n  the Design and Operation of 

- Radiation Safety Technician Course by H. 3 .  Moe, S .  R. Lasuk, and 
M .  C. Schumacher, Argonne National Laboratory, ANL-7291 (September 1966). 

Facilities 

Particle Accelerators 

Radiochemical Plants, -. and taboratories 

Specific Areas To Be Covered: 
0 Irradiation chambers 

- Hot Cells 
- Glove Boxes 
.- Hoods 

0 Ventilation 
0 Filters 
0 ALARA Guidance 

Documentation: 
HPP 2.13 Radiation Protection Guide for High Level Irradiation 

HPP 1 . 3  Radiation Protection in the Design of Experiments and Plant 

HPP App. A - 7 ,  Operating Guide for Radiochemical Laboratories at Various 

HPP App. A-11, Design Criteria Guilje for Radiochemical Plants and 

Faci 1 i ti es 

Operations 

Act! vi ty Levels 

Laboratories 



IP 304 Coord ina tor  f o r  Radiochemical Analyses i n  an Emergency 
I P  App. G Reco ended Minimum Requirements f o r  Rad ia t i on  Exposure 

Contro l  on Planned I r r a d i a t i o n  F a c i l i t i e s  
Rad ia t i on  Sa fe ty  Technic ian Course by H. J .  Hoe, S. 8. Lasuk, and 
M. C.  Schumacher, Asgonne Na t iona l  Laboratory,  AHL-7291 (September 1966). 

X-Ray Equipment 

S p e c i f i c  Areas To Be Covered: 
a R e g i s t r a t i o n ,  I n s t a l l a t i o n ,  and Operat ion 
0 Hea l th  Physics Aud i t  
a Survey Procedures 

Documentation: 
HPP 2.8 I n s t a l l a t i o n ,  R e g i s t r a t i o n  and Operations o f  X-ray Equip- 

rnent 
ANSI N43.2 X-ray U n i t  Sa fe ty  
I P  App. 6 Recommended Minimum Requirements f o r  Rad ia t i on  Exposure 

Cont ro l  f o r  Planned I r r a d i a t i o n  F a c i l i t i e s  

Radio Frequency-Generating Equipment ( i n c l u d e s  Microwaves). 

S p e c i f i c  Areas To Be Covered: 
0 
0 Microwave Hazards 
0 

0 Microwave Surveys 

M i  c rowave Genera t i ng Equi prnen t 

Operat ion and R e g i s t r a t i o n  o f  Microwave Generating 
Equipment 

- Survey Meters 
- Survey Techniques 

Documentation: 
HPP 2.15 Operat ion and R e g i s t r a t i o n  o f  Radio Frequency-Generating 

Equipment 

- Radioac t iye  Sources 

S p e c i f i c  Areas To Be Covered: 
0 Unsealed Sources 
n Sea 1 ed Sources 

HPP 2.14 Reg is t r y  o f  Rad ioac t ive  M a t e r i a l s  and Sealed Sources 
Documentation: 
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4 . 3  SKILLS OBJECTIVES (OJTb 

The purpose o f  t h e  s k i l l s  o b j e c t i v e s  o r  on-the- job t r a i n i n g  (QJT) i s  t o  
enable t h e  t r a i n e e  t o  become p r o f i c i e n t  i n  t h e  accomplishment o f  requ i red  j a b  
tasks.  There a r e  16 sec t ions  devoted t o  s k i l l s  o b j e c t i v e s ,  based on t h e  RSS 
Department and HP Department assignment areas descr ibed p rev ious l y .  Not a l l  
sec t ions  a r e  approp r ia te  t o  each j o b  assignment, and i t  i s  n o t  necessary t o  
complete those n o t  app rop r ia te  t o  t h e  g iven assignment. I n  Sec t ion  16, t h e  
requ i red  sec t ions  a re  c i r c l e d  and reviewed. 



Section 1 

Section 2 

Section 3 

Section 4 

Section 5 

Section 6 

Section 7 

Section 8 

Section 9 

General Routines 
1.1 Direct Reading Dosimeters 
1.2 Waste Removal & Disposal 
1.3 Source Leak Test 
1.4 Green Tags 
1.5 Establish Contamination Zone 
1.6 Personnel Survey 
1.7 Portable Instrument Preoperational Checks 
1.8 Portable Air Samples 
1.9 HP Survey Report 
1.10 Nasal Smears R Sputum Samples 
Central Complex 
2.1 Tour 
3.2 Routine Fixed Instrument Checks 
2 . 3  Routine Surveys 
2.4 Routine Operations 
East Complex 
3.1 Tour 
3.2 Routine Fixed Instrument Checks 
3 . 3  Routine Surveys 
3 . 4  Routine Operations 
South Central Complex 
4 . 1  Tour 
4.2 Routine Fixed Instrument Checks 
4.3 Routine Surveys 
4.4 Routine Operations 
Southwert Complex 
5 . 1  Tour 
5.2 Routine Fixed Instrument Checks 
5.3 Routine Surveys 
5.4 Routine Operations 
Northwest Complex 
6 , l  Tour 
6 . 2  Routine Fixed Instrument Checks 
6 , 3  Routine Surveys 
6 . 4  Routine Operations 
North Central Complex 
7.1 Tour 
7.2 Routine Fixed Instrument Checks 
7.3 Routine Surveys 
7.4 Routine Operations 
Helton Valley Complex 
8.1 Tour 
8.2 Routine Fixed Instrument Checks 
8 . 3  Routine Surveys 
8.4 Routine Operations 
Y -12 Operations Complex 
9.1 lour 
9.2 Routine Surveys 
9.3 Routine Operations 
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Section 10 Shift and Area Surveys Complex 
10.1 Tour 
10.2 Routine Fixed Instrument Checks 
10.3 Routine Surveys 
10.4 Routine Operations 

Section 1 1  Personnel Dosimetry 
11.1 Tour 
11.2 Routine Tasks 

Section 12 Radioassay Laboratory 
12.1 Tour 
12.2 Routine Analyses 

Section 13 Whole Body Counting 
13.1 Tour 
13.2 Routine Analyses 

Section 14 Dosimetry Records 
14.1 Tour 
14.2 Routine Tasks 

Section 15 Calibration o f  Instruments 
15.1 Tour 
15.2 Routine Calibrations 

Section 16 Final Walk Through 
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NAME 

SECTION 1 
GENERAL ROUTINES 

Whi le under t h e  superv is ion  o f  a Rad ia t ion  P r o t e c t i o n  S t a f f  Member o r  Sen ior  
R P  Technic ian t h e  t r a i n e e  w i l l  be a b l e  t o :  

1.1 Zero and issue a D i r e c t  Reading Dosimeter. 

DATE 
_I_-__ LOC RPSM/PECH SIG TRAINEE SIG --- 
- -" -- _- - -._.. 

1.2 A s s i s t  i n  t h e  proper  removal o f  r a d i o a c t i v e  waste f rom a R a d i o l o g i c a l l y  
C o n t r o l l e d  Area t o  t h e  proper  r a d i o a c t i v e  waste receptac le .  

LOC RPSMJTECH SIG T R A I N E E  SIG DATE 

1.3 Perform a leak t e s t  survey on a sealed r a d i o a c t i v e  source and l og  t h e  
r e s u l t s .  

-- LOC RPSWTECH SIG TRAINFF S I G  __ DATE 

1.4 Issue t h r e e  ( 3 )  green tags  f o r  r e l e a s i n g  t o o l s ,  equipment, o r  o t h e r  
non-personal  i tems as non-radioact ive.  

LOC RPSM/TECH SIG _, _- TRAINEE SIG DATE ----- 

1.5 E s t a b l i s h  a Contamination zone i n c l u d i n g  boundaries, tags,  and c o n t r o l  
p o i n t  . 

DATE 
___.--__I LOC __ RPSM/lECH ____I_ SIG TRAINEE S I G  -__I- 

1.6 Perform a personnel  survey o f  a s imulated contaminated i n d i v i d u a l  e x i t i n g  
a c o n t r o l l e d  area. 

DATE LOC RPSM/TECH SIG ____ TRAINEE SIG - 



7 3 

1 . 7  

1 .$ 

1.9 

Perform necessary p reopera t i ona l  checks on p o r t a b l e  survey ins t ruments  
used f o r  r o u t i n e  contaminat ion and r a d i a t i o n  surveys. 

LOC RPSWTECH SIG TRAINEE SIG DATE 

Perform a p o r t a b l e  a i r  sample, c a l c u l a t e ,  and p r o p e r l y  log t h e  r e s u l t s .  

---- LOC RPSWTECH S1G TRAIWEE SI6 DATE 

Complete an HP Survey Report t o  document t h e  a c t i v i t i e s  i n v o l v e d  i n  w h i l e  
p r o v i d i n g  HP coverage t o  support  opera t ions .  

--- LOC RPSWTECH SI6 I_ TRAINEE SI6 DATE 

1.10 C o l l e c t  nasal  smears and sputum samples f rom a s imulated p o t e n t i a l l y  
i n t e r n a l l y  contaminated i n d i v i d u a l ,  Count t h e  samples and p r o p e r l y  log 
t h e  r e s u l t s .  
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SECTION 2 
CENTRAL COMPLEX 

Whi le under t h e  superv is ion  o f  a Rad ia t ion  P r o t e c t i o n  S t a f f  Hernber o r  Senior  
RP Technic ian t h e  t r a i n e e  w i l l  be a b l e  t o :  

2.1 Conduct t h e  Rad ia t ion  P r o t e c t i o n  o r  s e n i o r  WP t e c h n i c i a n  on a t o u r  o f  t h e  
b u i l d i n g s  i n  t h e  Centra l  Complex and d iscuss:  
a. R a d i o l o g i c a l l y  C o n t r o l l e d  Areas and p o t e n t i a l  r a d i o l o g i c a l  

r i s k s  i n  each area. 
b. Fixed m o n i t o r i n g  instruments and t h e i r  l o c a t i o n s .  
c.  Por tab le  survey inst ruments a v a i l a b l e  f a r  use. 
d. Emergency supp l ies  l o c a t i o n s .  
e. F i r e  a larm p u l l  box l o c a t i o n s .  
f .  Safe ty  shower k i t  l o c a t i o n s .  
9. Evacuat ion a larm l o c a t i o n s  and evacuat ion rou tes .  
h. Storage l o c a t i o n  f o r  RP supp l ies .  
i. F i s s i l e  m a t e r i a l  c o n t r o l .  

LQC RPSWTECH SIG TRAINEE SIG DATE 

2 .2  

2.3 

Perform t h e  r e q u i r e d  r o u t i n e  f i x e d  inst rument  checks f o r  t h e  inst ruments 
1 i sted b e l  ow: 
a .  CAM 
b.  CAAM 
c .  T r i t i u m  A i r  Mon i to r  

I oc HPSWTECH SIG T R A I N E E  SIG DATE ___-- __ 

Perform a l l  r o u t i n e  r a d i a t i o n  and contaminat ion surveys i n  t h e  Centra l  
Complex. A l l  surveys s h a l l  be p r o p e r l y  logged and reviewed. 

LQC RPSM/TECH SIG - T R A I N E E  SIG DATE 

2 . 4  Perform o r  s imu la te  t h e  HP coverage r e q u i r e d  f o r  t h e  f o l l o w i n g  
opera t ions  i n  t h e  Cent ra l  Complex. 
a .  Separat ion o f  rad io iso topes .  
b. Radioisotope packaying. 
c.  RadiOiSOtOpQ movement. 
d .  Shipment p repara t ion .  
e. Experiments i n  research l a b o r a t o r i e s  i n  Sldg. 3047 and 3038 
f .  Operations w i t h  t r i t i u m  gas. 

r o u t  i ne 

LOC RPSH/?ECH SIG TRAINEE SIG DATE 
~ I -  __ 

- --. 
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NAME - 

SECTION 3 
EAST COMPLEX 

a Radiation Protection Staff Member or Senior 

or RP technician on 

ological risks in 

While under the supervision o f  
RP Technician the trainee w i l l  be able to: 

3.1 Conduct the Radiation Pro-ection Staff Member or sen 
a tour of the East Complex and discuss: 
a. Radiologically Controlled Areas and potential rad 

each area. 
b .  Fixed monitoring instruments an3 their locations. 
c. Portable survey instruments available for use. 
d. Emergency supplies locations. 
e .  Fire alarm pull box locations. 
f. Safety shower and first aid kit locations. 
g .  Evacuation alarm locations and evacuation routes. 
h. Storage location for RP supplies. 
i. Sulfur hexafluoride storage and transfer. 

LOC RPSWTECH SI6 TRAINEE SI6 O A T €  

3.2 Perform the  required routine instrument checks for the instruments 'listed 
below: 
a. CAM/CAAM 
b. Accelerator interlock systems 
c. Accelerator monitron 

LOC RPSM/TECH SIG T R A I N E E  SIG DAVE 

3 . 3  Perform all routine radiation and contamination surveys in East Complex. 
All surveys shall be properly logged and reviewed. 

DATE LOG RPSM/TECH SIG TRAINEE SIG -1_ 

3.4 Perform or simulate the required HP coverage for t h e  following routine 
operations in the East Complex: 
a. Experiments in hoods and glove boxes. 
b .  Heavy element radioisotope research at TRL. 
c. Ventilation hood surveys and decontamination. 
d. Removal o f  contaminated items (trash, etc.). 
e. Survey samples. 
f .  Accelerator operation. 
g. Radiofrequency-generat ing equipment (includes microwave). 

LOC RPSMlTECH SIG TRAINEE SPG DATE 
- 



SECTION 4 
SOUSH CENTRAL COMPl E X  

Whi le under t h e  superv is ion  o f  a R a d i t i o n  P r o t e c t i o n  S t a f f  Member o r  Sen ior  WP 
Technic ian t h e  t r a i n e e  w i l l  be a b l e  t o :  

4.1 

4 . 2  

4 . 3  

4 . 4  

Conduct t h e  Rad ia t ion  P r o t e c t i o n  S t a f f  Member o r  s e n i o r  RP t e c h n i c i a n  on 
a t o u r  o f  t h e  South Cent ra l  Complex and d iscuss:  
a. R a d i o l o g i c a l l y  C o n t r o l l e d  Areas and p o t e n t i a l  r a d i o l o g i c a l  r i s k s  

i n  each area. 
b. F ixed m o n i t o r i n g  inst ruments and t h e i r  l o c a t i o n s .  
c .  Por tab le  survey inst ruments a v a i l a b l e  f o r  use. 
d .  Emergency supp l ies  l o c a t i o n s .  
e. F i r e  a larm p u l l  box l o c a t i o n s .  
f .  Safe ty  shower and f i r s t  a i d  k i t  l o c a t i o n s .  
g. Evacuat ion a larm l o c a t i o n s  and evacuat ion rou tes .  
h. Storage l o c a t i o n  f o r  RP supp l ies .  
i. F i s s i l e  m a t e r i a l  c o n t r o l .  

DATE II_-.-_ I-oc RPSM/TECH S I G  TRAINEE S I G  _-__ 

Perform t h e  requ i red  r o u t i n e  f i x e d  ins t rument  checks f o r  t h e  inst ruments 
l i s t e d  below: 
a. CAN 
b .  CAAM 

Lac RPSM/TECH S I G  TRAINEE S I G  ___ DATE 
x I _ - I _ _ ~  _______.-_ ~ - - -  

Perform a l l  r o u t i n e  r a d i a t i o n  and Contaminat ion surveys i n  t h e  South 
Cent ra l  Complex. A l l  surveys s h a l l  be p r o p e r l y  logged and reviewed. 

I-oc RPSM/TECH S I G  T R A I N E E  S I G  ._-_ ____ DATE- 
__l-l 

Perform o r  s imu la te  t h e  requ i red  HP coverage f o r  t h e  f o l l o w i n g  r o u t i n e  
operat ions i n  t h e  South Cent ra l  Complex: 
a .  kxperiments i n  hoods and g love  boxes. 
b. Fuel element development. 
c. Fuel r e c y c l e  experiments. 
d .  V e n t i l a t i o n  hood surveys and decantaminat ion.  
e. Removal o f  contaminated i tems ( t r a s h ,  e t c . ) .  
f .  Survey samples. 
g.  74000 Gamma Source. 
h. A1 pha I aboratory .  

LOC RPSM/TECH S I G  _I..._ TRAINEE S I G  DATE 



-- NAME 

SECTION 5 
SOUTHWEST COMPLEX 

Whi le under t h e  superv i s ion  o f  a Rad ia t i on  P r o t e c t i o n  S t a f f  Member o r  Sen ior  
R P  Technic ian t h e  t r a i n e e  w i l l  be a b l e  t ~ :  

5.1 Conduct the  Rad ia t i on  P r o t e c t i o n  S t a f f  Member o r  s e n i o r  RP t e c h n i c i a n  on 
a t o u r  o f  t h e  SO!JthWf?St Complex aFd d iscuss :  
a. R a d i o l o g i c a l l y  C o n t r o l l e d  Areas and p o t e n t i a l  r a d i o l o g i c a l  r i s k s  i n  

b. Fixed m o n i t o r i n g  ins t ruments  and t h e i r  l o c a t i o n s .  
c .  Po r tab le  survey ins t ruments  a v a i l a b l e  f o r  use. 
d. Emergency supp l i es  l o c a t i o n s .  
e. F i r e  a la rm p u l l  box l o c a t i o n s .  
f .  Safe ty  shower and f i r s t  a i d  k i t  l o c a t i o n s .  
g .  Evacuation a la rm l o c a t i o n s  and evacuat ion routes.  
h. Storage l o c a t i o n  f o r  RP supp l i es .  
i. F i s s i l e  m a t e r i a l  c o n t r o l .  

each area. 

LOC II .- RPSM/TECH S I G  TRAINEE SI6 - DATA 

5.2  Perform t h e  r e q u i r e d  r o u t i n e  f i x e d  ins t rument  checks f o r  t h e  ins t ruments  
l i s t e d  below: 
a. CAM 
b. CAAM 
c .  HF Counter 
d .  T r i t i u m  A i r  Mon i to r  
e. CPA 
f .  CTB 
9. Hon i t ron  

5.3 Perform a l l  r o u t i n e  r a d i a t i o n  and contamin t ion  surveys i n  t h e  Southwest 
Complex. A i l  surveys s h a l l  be p r o n e r l y  logged and reviewed. 

I-oc - RPSWTECH SIG TRAINEE SIG DATE 

5.4 Perform t h e  requ i red  RP coverage f o r  t h e  f o l l o w i n g  opera t i on  i n  t h e  
Southwest Complex: 
a. H igh- leve l  r a d i a t i o n  examinat ion l a b o r a t o r y ,  
b .  Examination/repackaging i r r a d i a t e d  f u e l  elements. 
c .  F i s s i o n  produc t  development l a b o r a t o r y .  
d. Survey samples. 
e. V e n t i l a t i o n  hood surveys and decontaminat ion.  
f .  Sample t r a n s f e r s .  
g .  Removal o f  contaminated i tems ( t r a s h ,  e t c . ) .  
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h. Decontamination of Metal Recovery Facility. 
i .  Kyrpton operations. 
j. Tritium operations. 
k. Medical isotope research. 
1. 302613 Cell Sectioning. 

LOC RPSM/TECH SIG TRAINEE SIG O A T €  
I_ 



ao 

NAME 

SECTION 6 
NORTHWEST COMPLEX 

While under t h e  superv is ion  o f  a Rad ia t ion  P r o t e c t i o n  S t a f f  Member o r  Sen ior  
RP Technic ian t h e  t r a i n e e  w i l l  be ab le  to :  

a. 

b. 

d. 
e. 
f .  
9 .  
h. 
i. 
j. 

C .  

6.1 Conduct t h e  Rad ia t ion  P r o t e c t i o n  S t a f f  Member o r  sen io r  RP t e c h n i c i a n  on 
a t o u r  o f  t h e  Northwest Complex and d iscuss:  

R a d i o l o g i c a l l y  Con t ro l l ed  Areas and p o t e n t i a l  r a d i o l o g i c a l  r i s k s  i n  
each area. 
F ixed mon i to r i ng  inst ruments and t h e i r  l oca t i ons .  
Por tab le  survey inst ruments a v a i l a b l e  f o r  use. 
Emergency supp l ies  l o c a t i o n s .  
F i r e  a larm p u l l  box l o c a t i o n s .  
Sa fe ty  shower and f i r s t  a i d  k i t  l o c a t i o n s .  
Evacuat ion a larm l o c a t i o n s  and evacuat ion rou tes .  
Storage l o c a t i o n  f o r  RP supp l ies .  
F i s s i l e  m a t e r i a l  c o n t r o l .  
Nuclear Safe ty  Review (NSR) requirements f o r  opera t ions  i n  Bldg. 3019 

LOC RPSM/TECH S I G  TRAINEE SIG DATE 
_I_-- 

6.2 Perform the  requ i red  f i x e d  ins t rument  checks f o r  t h e  inst ruments l i s t e d  
below: 
a. CAM 
b. CAAM 

LOC RPSWTECH S I G  TRAINEE S I G  DATE ---___ _I--.A 

6.3 Perform a l l  r o u t i n e  r a d i a t i o n  and contaminat ion surveys i n  t h e  Northwest 
Complex. A l l  surveys s h a l l  be p r o p e r l y  logged and reviewed. 

LOC RPSM/TECH SIG I_ TRAINEE SIG DATE 

6 .4  Perform or s imu la te  t h e  requ i red  HP coverage f o r  t h e  f o l l o w i n g  r o u t i n e  
opera t ions  i n  t h e  Northwest Complex: 
a. Radiochemical process ing p i l o t  D lan t .  
b .  Uranium s o l u t i o n  s o l i d i f i c a t i o n .  
c .  H igh- leve l  r a d i a t i o n  a n a l y t i c a l  l abo ra to ry .  
d. Hot c e l l s .  
e.  Glove boxes. 
f .  Greenhouse complex. 
g. Survey samples. 
h. Sample t r a n s f e r s .  
i. V e n t i l a t i o n  hood surveys and decontaminat ion.  
j. Removal o f  contaminated i tems (waste, e t c . ) .  

LOC RPSWTECH SIG TRAINEE SIG DATE 
-_- -- 



SECTION 7 
NORTH CENTRAL COMPl EX 

Wh-ile under t h e  superv is ion  o f  a Rad ia t ion  P r o t e c t i o n  S t a f f  Member o r  Senior  
RP Technic ian t h e  t r a i n e e  w i l l  be a b l e  t o :  

7.1 

7.2 

7.3 

7.4 

Conduct t h e  Rad ia t ion  P r o t e c t i o n  S t a f f  Member o r  s e n i o r  RP t e c h n i c i a n  on 
a t o u r  o f  t h e  Nor th Centra l  Complex and d iscuss:  
a .  R a d i o l o g i c a l l y  C o n t r o l l e d  Areas and p o t e n t i a l  r a d i o l o g i c a l  r i s k s  i n  

b .  Fixed m o n i t o r i n g  inst ruments and t h e i r  l o c a t i o n s .  
c .  Por tab le  survey inst ruments a v a i l a b l e  f o r  use. 
d. Emergency supp l ies  l o c a t i o n s .  
e, F i r e  a larm p u l l  box l o c a t i o n s .  
f .  Safe ty  shower and f i r s t  a i d  k i t  l o c a t i o n s .  
g. Evacuat ion a la rm l o c a t i o n s  and evacuat ion routes.  
h. Storage l o c a t i o n  f o r  R P  supp l ies .  
i. F i s s i l e  m a t e r i a l  c o n t r o l .  

each area. 

_I-s_.. LOC RPSM/TECH S I G  T N N E E  S I G -  BATE 

Perform t h e  r e q u i r e d  f i x e d  inst rument  checks f o r  t h e  inst ruments l i s t e d  
below: 
a .  CAM 

-- L O @  ___II_-- RPSM/TECH SIG TRAINEE S I G  DATE 

Perform a l l  r o u t i n e  r a d i a t i o n  and contaminat ion surveys i n  t h e  Nor th  
Centra l  Complex. A l l  surveys s h a l l  be p r o p e r l y  logged and reviewed. 

_- LOC RP_SM/TECH S I G  T R A I N E E  S I G  DATE 

Perform t h e  r e q u i r e d  RP coverage f o r  t h e  f o l l o w i n g  opera t ions  i n  t h e  
North Cent ra l  Complex: 
a. Three opera t ing  r e a c t o r s  ( O R R ,  BSR, P C A ) .  
b ,  Two decommissioned r e a c t o r s  (OGR and I I T R ) .  
c. Hot c e l l s  (3025) .  
d. Research labs .  
e. Hot shop f o r  man ipu la to r  assemblies (3044).  
f .  Storage v a u l t  f o r  f i s s i l e  m a t e r i a l s .  
g.  Survey samples. 
h. Removal o f  contaminated i tems ( t r a s h ,  e t c . ) .  
i. Access c o n t r o l .  
j. 14 Mev Neutron Generator (2011). 

DATE -~ LOC _ _  R P S W T E C H  SIG -~ TRAINEE SIG --- 



NAME ... - 

SECTION 8 
MELTON VALLEY COMPLEX 

Whi le under t h e  superv is ion  o f  a Rad ia t ion  P r o t e c t i o n  S t a f f  Member o r  Sen ior  
RP Technic ian the  t r a i n e e  w i l l  be a b l e  t o :  

8.1 Conduct t h e  Rad ia t i on  P r o t e c t i o n  S t a f f  Member o r  sen io r  RP t e c h n i c i a n  on 
a t o u r  o f  t h e  Mel ton Va l l ey  Complex and d iscuss:  
a. R a d i o l o g i c a l l y  Con t ro l l ed  Areas and p o t e n t i a l  r a d i o l o g i c a l  r i s k s  i n  

each area. 
b. F ixed mon i to r i ng  inst ruments and t h e i r  l o c a t i o n s .  
c .  Po r tab le  survey inst ruments a v a i l a b l e  f o r  use. 
d .  Emergency supp l ies  l o c a t i o n s .  
e. F i r e  a larm p u l l  box l o c a t i o n s .  
f .  Safe ty  shower and f i r s t  a i d  k i t  l oca t i ons .  
g. Evacuat ion a larm l o c a t i o n s  and evacuat ion rou tes .  
h. Storage l o c a t i o n  f o r  RP supp l ies .  

LOC RPSM/TECH SIG TRAINEE SIG DATE 
---. .. 

_______.- 11-- 

8.2 Perform the  requ i red  f i x e d  inst rument  checks f o r  t he  inst ruments l i s t e d  
below: 
a. CAM 
b .  CAAM 

LOC RPSWTECH SIG - TRAINEE SI6 DATE 

8.3 Perform a l l  r o u t i n e  r a d i a t i o n  and contaminat ion surveys i n  t h e  Melton 
Va l l ey  Complex. A l l  surveys s h a l l  be p r o p e r l y  logged and reviewed. 

DATE -_-- LO@ I.. RPSM/TECH SIG TRAINEE SIG - .I_ 

8 . 4  Perform the  requ i red  RP coverage f o r  t h e  f o l l o w i n g  opera t ions  i n  the  
Melton Va l l ey  Complex: 
a .  High Flux Isotopes Reactor (HFIR, 7900). 
b. Transuranium F a c i l i t y  (TRU, 7920). 
c .  T rans fe r  o f  heavy elements between H F I R  and TRU. 
d .  Heavy element process ing and sh ipp ing.  
e.  Fxperiments a t  H F I R .  
f .  Hea l th  Physics Research Reactor (HPRR, a l s o  known as DOSAR, 7700). 
g. Tower Sh ie ld ing  F a c i l i t y .  
h .  V e n t i l a t i o n  hood surveys and decontaminat ion (7920). 
i. Removal of contaminated i t e m s  ( t r a s h ,  e t c . ) .  
j. TURF (7930) .  
k .  A n a l y t i c a l  chemist ry  g love  box opera t ions  i n  7920. 

LOC RPSM/TECH SIG TRAINEE S I G  ..._______I DATE 



NAME 

SECTION 9 
Y -1 2 OPERATIONS COMPLEX 

Whi le under t h e  superv is ion  o f  a Rad ia t ion  P r o t e c t i o n  S t a f f  Member o r  Senior  
RP Technic ian t h e  t r a i n e e  w i l l  be a b l e  t o :  

9.1 

9.2 

9 . 3  

9 . 4  

Conduct t h e  Rad ia t ion  P r o t e c t i o n  S t a f f  Member o r  s e n i o r  RP t e c h n i c i a n  on 
a t o u r  o f  t h e  Y-12 Operat ions Complex and d iscuss:  
a. R a d i o l o g i c a l l y  C o n t r o l l e d  Areas and p o t e n t i a l  r a d i o l o g i c a l  r i s k s  i n  

b. F ixed m o n i t o r i n g  inst ruments and t h e i r  l o c a t i o n s .  
c. Por tab le  survey inst ruments a v a i l a b l e  f o r  use. 
d .  Emergency supp l ies  l o c a t i o n s .  
e. F i r e  a larm p u l l  box l o c a t i o n s .  
f .  Safe ty  shower and f i r s t  a i d  k i t  l o c a t i o n s .  
g. Evacuat ion a larm l o c a t i o n s  and evacuat ion rou tes .  
h .  Storage l o c a t i o n  f o r  RP supp l ies .  

each area. 

-- LOC RPSWTECH S I G  TRAINEE S I G  DATE 

Perform t h e  requ i red  f i x e d  inst rument  checks f o r  t h e  inst ruments l i s t e d  
below: 
a .  CAM 

LQC RPSM/TECH S I G  __ TRAINEF S I G  DATE 
- ---1 

Perform a l l  r o u t i n e  r a d i a t i o n  and contaminat ion surveys i n  t h e  Y-12 
Operat ions Complex. A l l  surveys s h a l l  be p r o p e r l y  logged and reviewed. 

I___--I LOC RPSM/TECH S I G  TRAINEE S I G  DATE 

Perform t h e  requ i red  HP coverage f o r  t h e  f o l l o w i n g  r o u t i n e  operat ions i n  
t h e  Y-12 Operat ions Complex: 
a. Sampling. 
b. Rad iob io log ica l  experiments. 
c .  Development o f  h i g h  vo l tage genera t ing  devices (X-rays produced). 
d .  C r i t i c a l  Experiments F a c i l i t y  ( C E F ) .  
e .  Residual a lpha contaminat ion f rom WWII operat ions.  

LOC RPSM/TECH S I G  T R A I N E E  S I G  DATE 
_I 
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While under t h e  superv i s ion  of  a Rad ia t ion  P r o t e c t i o n  S t a f f  #ember o r  Senior  
RP Technic ian t h e  t r a i n e e  w i l l  be a b l e  t o :  

10.1 

10.2 

10.3 

10.4 

Conduct t h e  Rad ia t i on  P r o t e c t i o n  S t a f f  Member o r  s e n i o r  RP techrajc ian on 
a t o u r  o f  t h e  waste d isposa l  ared'j,  t h e  Environmental Research Park, t h e  
laundry,  t h e  7000 area ( rad io i so topes  sh ipp ing  and r e c e i v i n g  p l u s  salvage 
yard)  and Fuel Recycle opera t ions  i n  7600 area and d iscuss the  f o l l o w i n  
a. R a d i o l o g i c a l l y  Con t ro l l ed  Areas and p o t e n t i a l  r a d i o l o g i c a l  r i s k s  i n  

Ih. Fixed mon i to r i ng  inst ruments and t h e i r  locations. 
c .  Por tab le  survey inst ruments a v a i l a b l e  f o r  use. 
d .  Emergency supp l ies  l o c a t i o n s .  
e. F i r e  a la rm p u l l  box l o c a t i o n s ,  
f .  Sa fe ty  shower and f i r s t  a i d  k i t  l o c a t i o n s .  
g. Evacuat ion a larm l o c a t i o n s  and evacuat ion rou tes .  
h .  Storage l o c a t i o n  f o r  RP supp l ies .  

each area. 

Perform t h e  requ i red  f i x e d  ins t rument  checks f o r  t he  inst ruments l i s t e d  
below: 
a. CAM 
b. RAM 
c .  CAS 
d .  Stack Mon i to r  

Perform a l l  r o u t i n e  r a d i a t i o n  and contaminat ion surveys i n  these areas. 
A l l  surveys s h a l l  be p r o p e r l y  logged and reviewed. 

I-_ I QC RPSH/TECH-. SIG TRAINFF SIG __ DATE 

Perform o r  simulate t h e  requ i red  RP coverage f o r  t h e  f o l l o w i n g  r o u t i n e  
opera t ions  : 
a. Sampling. 
b. Shipp ing and Receiv ing Area. 
c .  Oecontdmination and re lease i n  salvage/ laundry.  
d .  Experiments i n  NERP and Fuel  Rocycle. 
e. Removal o f  contaminated i tems ( t r a s h ,  e t c . )  
f .  Recording readings a t  Sewage Treatment P lan t ,  White Oak Darn, and White 

Oak and Mel ton Branch Mon i to r i ng  S ta t i ons .  
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SECTION 7 1  
PERSONNEL DOSIMETRY 

While under the supervision of a Radiation Protection Staff Member or Senior 
RP Technician the trainee will be able to: 

1 1 . 1  Conduct the senior RP technician or supervisor on a tour o f  the 
facilities used to distribute and process personnel personal monitoring 
devices, and discuss the following: 
a. Personal monitors available for use and their distribution sites, 
b. Fire alarm pull box locations, 
c. Safety shower and first aid kit locations, 
d. Evacuation alarm locations and evacuation routes, 
e. Storage location for RP supplies. 

LOC RPSWVECN SIG __. TRAINEE SIG DATE ___.-_I 

11.2 Perform all routine distribution and processing steps for personal 
personnel monitors. All surveys shall be properly logged and reviewed. 



NAME 

SECTION 12 
RADIOASSAY L A ~ ~ ~ A ~ a ~ Y  

While under the supervision of a Ra lation Protection Staff 
R P  Technician the trainee will be able to :  

12.1 Conduct the Radiation Protection Staff ember o r  senior RP technician or 
supervisor on a tour of the facilities used to analyze the  internal doses 
received by personnel, and discuss the following: 
a.  Use o f  facilities available f o r  analysis, 
h .  Radiologically Controlled Areas and potential radiological risks in 

each group work area, 
c .  Fire alarm pull box locations, 
d .  Safety shower and first aid k i t  locations, 
e. Evacuation alarm locations and evacuation routes, 
f. Storage location for R P  supplies. 

12.2 Perform all routine analyses (including sample preparation) f o r  analysis 
of body tissues and fluids for internal dose. All analyses shall be 
properly logged and reviewed. 
a. Use and calibration o f  counting roam detec tors / ins t ru rnenta t ion ,  
b .  Sample preparation, 
c .  Radiochemical and counting procedures, 
d. Body tissue and fluids analysis, 
e. Qocumentation o f  results. 
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SECTION 13 
WHOLE BODY COUNTING 

Whi le under t h e  superv i s ion  o f  a Rad ia t i on  P r o t e c t i o n  S t a f f  Member o r  Sen ior  
RP Technic ian t h e  t r a i n e e  w i l l  be a b l e  t o :  

13.1 Conduct t he  Rad ia t i on  P r o t e c t i o n  S t a f f  Member o r  s e n i o r  RP t e c h n i c i a n  o r  
superv i so r  an a t o u r  o f  t h e  f a c i l i t y  used and d iscuss  t h e  fo l lowing: :  
a.  Types o f  de tec to rs  and s h i e l d i n g  a v a i l a b l e ,  
b. F i r e  a la rm p u l l  box l o c a t i o n s ,  
c. Sa fe ty  shower and f i r s t  a i d  k i t  l o c a t i o n s ,  
d .  Evacuation a la rm l o c a t i o n s  and evacuat ion routes,  
e. Storage l o c a t i o n  f o r  RP supp l ies .  

LO@ RPSMITECH SIG TRAINEE SIG - DATE --- 

13.2 Perform a l l  r o u t i n e  steps i n  whole body count ing  procedure. A l l  analyses 
s h a l l  be p r o p e r l y  logged and reviewed. 
a. Shielded Room and Qetectors, 
b. C a l i b r a t i o n  o f  equipment, 
c .  Counting Procedures. 

I.0C RPSWTECH- SIG TRAINEE SIG __lll DATE 



While under the supervision of a Radiation Protection Staff Member or Senior 
RP Technician the trainee will be able t o :  

14.1 Conduct the Radiation Protection S t a f f  Member o r  senior RP technician or 
supervisor on a tour o f  the facilities used for these activities and 
discuss the following: 
a. Dosimetry Records required, 
b. Fire alarm pull box locations, 
c. Safety shower and first aid kit locations, 
d .  Evacuation alarm locations and evacuation routes, 
e. Storage location for RP supplies, 

_L_ I-oc --I RPSM/TECH SIG TRAINEE SIG- DATE 

14.2 Perform all routine data recording and updating steps required. Reports 
as necessary. 
a. Dosimetry Records, 
b .  Dosimetry Reports, 
c. Preliminary Analyses. 



NAME 

SECTION 15 
CALIBRATION OF INSTRUMENTS 

While under the supervision of  a Radiation Protection Staff Member or Senior 
R P  Technician the trainee will be able to: 

15.1 Conduct the Radiation Protecttion Staff Member or senior RP technician or 
supervisor on a tour of the Calibration facility and discuss the 
following: 
a. Type of sources, equipment, and procedures available, 
b. Radiologically Controlled Areas and potential radiological risks in 

each group work area, 
c. Fire alarm pull box locations, 
d. Safety shower and first ald kit locations, 
e. Evacuation alarm locations and evacuation routes, 
f. Storage locatlon for R P  supplies. 

- LOC RPSM/TECH SIG TRAINEE SIG DATE 

15.2 Perform instrument inventory and calibration of all equipment used by RP. 
a. Portable instruments, 
b. Stationary instruments. 

OATE -- LOC RPSM/TECH SIG TRAINEE SIG - 



SECTION 16 
F I N A L  ORAL EXAMIMWTEON/WALK-THROUGHS 

16.1 Bhe t r a i n e e  will demonstrate h i s i h e r  f a m i l i a r i t y  w i t h  RP-covered areas 
and t h e  R P  d u t i e s  and r e s p o n s i b i l i t i e s  i n  those areas by conduct ing an RP 
superv isor  and t r a i n e r  on an o r a l  examinat ion iwalk  through o f  t h e  
a p p r o p r i a t e  areas l i s t e d  below (Those a p p r o p r i a t e  t o  j o b  r e s p o n s i b i l i t i e s  
should be c i r c l e d  here) : 
a.  Cent ra l  Complex, 
b .  East Complex, 
c .  South Cent ra l  Complex, 
d .  Southwest Complex, 
e .  Northwest Complex, 
f .  Nor th  Cent ra l  Complex, 
g. N e l t o n  V a l l e y  Complex, 
h .  Y-12 Operat ions Complex, 
i. S h i f t  and Area Surveys Complex, 
j .  Personnel Dosimetry Group, 
k. Radioassay Laboratory  Group, 
1. Whole Body Counting Group, 
m. Dosimetry Records Group, 
n. C a l i b r a t i o n  o f  Inst ruments Group. 

a. 
LOC RP SUPV. STG INST.  S I G  TRAINEE SIG DATE 
-L ----- 

b. 
--- I .oc c- RP supv.sIG!-----.-.--~-" I N S T .  SIG TRAINEE SIG DATE 

C .  
_l__l LOC - RP SUPV. SIG - INST.  SIG TRAINEE SIG DATE 

d .  
I-oc - - ~  RP SUPV. SIG INST.  SIG TRAINEE SIG - DATE 

e.  
--_-_I_ I-oc RP SUPV. S I G  INST, SIG TRAINEE SIG _.-- DATE 

f .  
-.- LOC RP SUPV. S!G_---.- _-._-___ INST.  SIG TRAINEE SIG DATE 

9. 
--- LOC RP SUPV. SIG INST. SIG . TRAINEE SIG DATE 

h .  
I oc R P  SUPV. SIG. INST.  SIG - TRAINEE S I G  - DATE 



i. 
LOC RP SUPV. SIG INST.  SIG TRAINEE SIG DATE 

j. 
LOC RP SUPV. SIG INST. SIG TRAINEE SIG DATE 

k. 
LOC RP SUPV. SIG INST. SIG TRAINEE S I G  DATE 

1.  
- LOC RP SUPV. SI6 I N S T .  SIG TRAINEE SIG DATE 

m, 
-. LQC ._ RP SUPV. S I G  INST.  SIG TRAINEE SIG DATE 

n. 
I-oc UP SUPV. SIG INST.  SIG TRAINEE SIG DATE 

The Manager (RSS or HP), certifies that the trainee has completed all 
qualification requirements outlined in this qualification standard, and I s  
fully qualified as a Radiation Protection Technician. 

_I__.__ 

Signature, Manager Date 
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4.4 TRAINING CHECKLIST FOR SUBJECTS OTHER THAN THOSE 
SUBJECTS COVERED BY TECHNICIAN QUALIFICATION 

EXAMINATION(S) 

(Note: Th is  form i s  t o  be completed by t h e  superv isor  i n  charge). 

Name Badge No. Complex and/or Spec ia l i zed  Equipment 

The above-named i n d i v i d u a l :  D a t e / I n i t i a l  

1. Has p e r i o d i c a l l y  p a r t i c i p a t e d  i n  b u i l d i n g  and/or p l a n t  
evacuat ion d r i l l s  ( r e q u i r e d  annua l l y ) ;  

2. Has read r e p o r t s  on acc idents ,  t r a i n i n g  d r i l l s ,  e t c .  
t h a t  were generated i n  o t h e r  groups b u t  which may be 
a p p l i c a b l e  t o  t h i s  work area; -. . 

3 .  Has been made aware o f  a l l  s i g n i f i c a n t  changes i n  
equipment and/or procedures; 

4. Has had f i r e - f i g h t i n g  t r a i n i n g ;  

5. Has had p e r i o d i c  s a f e t y  meetings; - I- 

... 

6. Has p e r i o d i c a l l y  reviewed t h e  f o l l o w i n g  ORNL s a f e t y  
l i t e r a t u r e ,  where a p p l i c a b l e  

a. the Local  Emergency Manual, 
b. t h e  Emergency Manual, 
c .  t h e  Sa fe ty  Manual, 
d. t h e  Hea l th  Physics Procedure Manual 
e. t h e  I n d u s t r i a l  Hygiene Manual, 
f . t h e  Resp i ra to ry  Program Manual, 
g. t h e  Environmental P r o t e c t i o n  Manual. 

The above-named i n d i v i d u a l  has had 
t h e  t r a i n i n g  as i nd i ca ted :  

Superv isor  Date 

The above -men t i oned s u b j ec t s have 
been covered by me: - 

Tra i nee Date 





5. REACTOR AND NONREACTOR NUCLEAR FACILITIES 
T R A I N I N G  REQUIREMENTS 

The bas i s  for q u a l i f i c a t i o n  o f  suppor t  personnel  a t  r e a c t o r  nuc lea r  
f a c i l i t i e s  i s  s t i p u l a t e d  i n  DO€ Order 5480.1A, Chapter VI, Safe ty  o f  DOE-Owned 
Reactors. These requirements have been incorpora ted  i n t o  t h e  r a d i a t i o n  
p r o t e c t i o n  t r a i n i n g  program o u t l i n e d  i n  t h i s  document. Those complexes a t  
ORNL t h a t  c o n t a i n  r e a c t o r  f a c i l i t i e s  are:  Nor th  Cen t ra l ,  He l ton  Va l ley ,  and 
S h i f t  and Area Surveys (on o f f - s h i f t s ) .  

The bas is  f o r  q u a l i f i c a t i o n  o f  suppor t  personnel  a t  nonreac tor  
f a c l l i t i e s  i s  s t i p u l a t e d  i n  DOE Order 5480.1A, Chapter V, Sa fe ty  o f  Nuclear  
F a c i l i t i e s .  These requirements have been inco rpo ra ted  i n t o  t h e  r a d i a t i o n  
p r o t e c t i o n  t r a i n i n g  program o u t l i n e d  i n  t h i s  document. A11 complexes a t  ORNL 
c o n t a i n  nonreactor  nuc lea r  f a c i l i t i e s .  

... 
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APPENOIX A 

DETAILED DESCRIPTIQNS OF COMPLEXES 

These detailed descriptions o f  the RSS Complexes have been reprinted from 
A Compilation o f  The Activities o f  the Radiation and Safety Surveys 
Department, Environmental and Occupational Safety Division, Oak Ridge National 
Laboratory, by Charlie F. Jackson. 
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CENTRAL COMPLEX 
( P r i n c i p a l l y  Operat ions D i v i s i o n )  

The Cent ra l  Complex inc ludes  t e n  b u i l d i n g s  occupying 56,267 f t 2 .  
The b u i l d i n g s  a r e  o f  s t e e l  frame, metal  s i d i n g ;  b r i c k  w i t h  r e i n f o r c e d  
concrete;  and concrete b l o c k  c o n s t r u c t i o n .  The major  a c t i v i t y  o f  t h e  
Cent ra l  Complex i s  t h e  process ing and packaging o f  rad io iso topes  f o r  
shipment t o  buyers.  

B u i l d i n g  3028 

West - conta ins  a l a r g e  man ipu la to r  c e l l  used t o  process and package 
1311. A c e l l  f o r  process ing xenon gas i s  a l s o  i n  t h i s  f a c i l i t y .  

East - conta ins  f i v e  manipulator  c e l l s  t h a t  have been used f o r  c u r i u  
work b u t  a r e  now being decontaminated p r i o r  t o  be ing used as  an a lpha 
powder f a c i l i t y  f o r  work w i t h  t r a n s u r a n i c  isotopes.  Second bevel  - 
Experimental work w i t h  w h i t e  r a t s  us ing  var ious  beta-gamma e m i t t e r s .  

B u i l d i n g  3029 

This  b u i l d i n g  conta ins t h r e e  m u l t i - c u r i e  manipulator  c e l l s  f o r  h i g h  
l e v e l  beta--gamma work and one smal le r  manipulator  c e l l  f o r  process ing 
s h o r t - l i v e d  f i s s i o n  products .  

B u i l d i n s  3030 

This  b u i l d i n g  conta ins  one man ipu la to r  c e l l  f o r  h i g h  l e v e l  beta-gamma 
work and t h r e e  hoods f o r  low t o  in te rmed ia te  beta-gamma work. 

Bui  l d i  nq 3031 

l h i s  b u i l d i n g  conta ins  one man ipu la to r  c e l l  f o r  h i g h  l e v e l  beta-gamma 
work and two hoods f o r  low and in te rmed ia te  be ta -gama work. 

B u i l d i n g  3032 

This  b u i l d i n g  conta ins one g love  box t h a t  i s  used f o r  low l e v e l  a lpha 
work, and t h r e e  hoods t h a t  a re  used f o r  low l e v e l  alpha, beta-gamma work. 

B u i l d i n g  3033 

This  b u i l d i n g  conta ins  f a c i l i t i e s  f o r  p u r i f y i n g  and packaging K r  and 
3ti  gases f o r  shipment. 

B u i l d i n g  3033 Annex 

Th is  b u i l d i n g  conta ins  t h r e e  g love  boxes used f o r  s torage and 
p r e p a r a t i o n  o f  t r a n s u r a n i c  t a r g e t s  and a hood used f o r  low t o  in te rmed ia te  
l e v e l  work w i t h  t h e  same m a t e r i a l .  
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Bul ldinn 3038 

Radioisotope Shipping - contains a barricade for storage and loading 
radioisotopes. Some shipments are loaded here and all must be processed 
i n  this area. 

Alpha Handlinq Facility - contains five H20 shielded manipulator 
cells used for storing, processing, and studying high level uranium 
isotopes, and three glove boxes used in fabricating sources from 
transuranic elements. The east end o f  this building contains eleven glove 
boxes and five hoods. The glove boxes are used for work with transuranic 
elements, and the hoods for smaller quantities of the same materials. 
This part of the building also contains a Scanning Electron Microscope, 
one x-ray diffraction unit, and one x-ray fluorescence unit. 

Building 3038 Annex 

This facility contains six glove boxes used for weighing and 
encapsulating gram quantities o f  transuranic elements. 

Buildins 3047 

First Level West - contains a water shielded manipulator cell that is 
used for high level alpha work with californium and curium. First Level 
East - contains four large multi-curie manipulator cells used for high 
level beta-gamma work. Second Level W d  - contains three furnaces used 
in compatibility studies on high level transuranic elements and two glove 
boxes used for work with neptunium and plutonium. Second Level East - 
contains four labs used to process low level beta-gamma material. 
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EAST COMPLEX 

The East Complex inc ludes  s i x  b u i l d i n g s  occupying 518,724 f t2 .  
The b u i l d i n g s  a r e  o f  b r i c k ,  b r i c k  t i l e ,  o r  t r a n s i t e  c o n s t r u c t i o n .  The 
a c t i v i t i e s  c a r r i e d  o u t  i n  t h i s  complex inc lude:  low-energy a c c e l e r a t o r  
research, t h e  s tudy o f  r a d i a t i o n  da age i n  r e a c t o r  components, t h e  
produc t ion  and i n v e s t i g a t i o n  o f  s h o r t - l i v e d  n u c l e i ,  t h e  i n v e s t i g a t i o n  o f  
neutron cross s e c t i o n  and neutron a c t i v a t i o n ,  and experiments u s i n g  h i g h l y  
t o x i c  rad ionuc l ides  o f  t h e  t ransuranium elements. 

B u i l d i n s  45005 

B u i l d i n g  4500s i s  a general  purpose research complex composed o f  200 
l a b o r a t o r i e s  o f  which approx imate ly  120 a r e  used i n  t r a c e r  l e v e l  
( g e n e r a l l y  1 m C i )  radiochemical  s tud ies .  Personnel f rom e i g h t  d i v i s i o n s  
occupy l a b o r a t o r i e s  i n  t h i s  area. 

B u i l d f n g  5500 

The High Vol tage Laboratory  (HVL) houses t h e  15 MeV Tandem Van de 
Graaf f  operated by t h e  Physics D i v i s i o n .  
research t o o l  i n  t h e  area o f  low-energy and atomic phys ics.  The 
and Ceramics D i v i s i o n  operates a 5 MeV Van de Graaf f  used t o  s imu la te  
r a d i a t i o n  damage i n  r e a c t o r  components, I n  a d d i t i o n ,  t h e  Meta ls  and 
Ceramics D i v i s i o n  occupies severa l  l a b o r a t o r i e s  i n  t h e  b u i l d i n g  t h a t  
c o n t a i n  e l e c t r o n  microscopes and smal l  x-ray s c a t t e r i n g  apparatus designed 
t o  i n v e s t i g a t e  vo ids as w e l l  as o t h e r  damage parameters, 

Th is  a c c e l e r a t o r  i s  used as a 

B u l l d i n q  6000 

i o n  a c c e l e r a t o r  employed i n  t h e  f i e l d  o f  n u c l e a r  research. UNZSOR, a p a r t  

an e lect romagnet ic  i s o t o p e  separator  used t o  produce and i n v e s t i g a t e  s h o r t  
l i v e d  n u c l e i  f a r  f rom t h e  l i n e  o f  beta s t a b i l i t y .  The H o l i f i e l d  Heavy Ion  
Research.Faci1i ty ( H H I R F )  loca ted  adjacent  t o  and i n t e g r a t e d  i n t o  t h e  O R I C  
system i s  a 25 MV tandem a c c e l e r a t o r  t h a t  explores t h e  s t r u c t u r e  over  t h e  
f u l l  range o f  elements. 

The Oak Ridge Isochronous Cyc lo t ron  ( O R I C )  (see F i g .  3 )  i s  a p o s i t i v e  

IC operated by Oak Ridge Associated U n i v e r s i t i e s  (ORAU) and O R N L ,  i s  

B u i l d i n g  6010 

The Oak Ridge E l e c t r o n  L inear  Acce le ra to r  (ORELA) i s  loca ted  i n  
B u i l d i n g  6010. Th is  dev ice  u t i l i z e s  neutrons f rom t h e  ( y ,  n) r e a c t i o n  
i n  tan ta lum t o  i n v e s t i g a t e  neutron cross sec t ions ,  neutron a c t i v a t i o n ,  and 
r a d i a t i o n  damage i n  r e a c t o r  component m a t e r i a l .  
Walton a c c e l e r a t o r  i s  a l s o  housed i n  B u i l d i n g  6010. It uses D-T neutrons 
t o  exp lo re  s h i e l d i n g  requirements f o r  f u t u r e  f u s i o n  reac tors .  

A 500 KeV Cochcrof t -  

B u i l d i n g  6025 

Engineer ing Physics D i v i s i o n .  
B u i l d i n g  6025 prov ides o f f i c e  space and computing f a c i l i t i e s  f o r  t h e  
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Hicrowave Prosrram 

The East Complex office maintains a list of all radio frequency- 
generating equipment (includes microwaves) and surveys the equipment 
periodically to insure compliance with Laboratory regulations. 

Buildins 5505 

The Transuranium Research Laboratory (TRL) i s  a laboratory building 
specifically designed with special containment features for conducting 
experiments with radionucljdes of the transuranium elements. 
contains sixteen laboratories equipped with a total of sixteen fume hoods 
for low level work, and forty-seven glove boxes f o r  higher level 
experiments. 

The TRL 

The facility is under the administrative direction of the ORNL 
Chemistry Division; however, many stu,dies in the TRL are conducted jointly 
with staff members of other ORNL Divisions. 

The TRL also serves as center for cooperative actinide research for 
university participants and scientists from many other laboratories both 
in the U.S. and abroad (45 from U.S. universities and 25 from 12 foreign 
countries since 1967). 

The major research effort in the 'TRL consists of studies of  the 
chemical and physical properties o f  the Sf-actinide elements and their 
compounds and the homologous 4f-lanthanides. 
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SOUTH CENTRAL CONPLEX 

The South Cent ra l  Complex inc ludes  f i v e  b u i l d i n g s  occupying 559,405 
f t 2 .  The b u i l d i n g s  a r e  o 
a c t i v i t i e s  c a r r i e d  o u t  i n  
a d m i n i s t r a t i o n ,  h igh- leve 
h i g h - r a d i a t i o n  l e v e l  chem 

Bul Idling 450QN 

This  f a c i l i t y  has rad  

b r i c k  and/or b r i c k  t i l e  c o n s t r u c t i o n .  The 
t h i s  complex inc lude:  c e n t r a ?  research and 

radio-chemi s t r y  , exper imental  engineer ing,  
c a l  development, and e ta1  and ceramics research. 

ochemical l a b o r a t o r i e s  where r a d i o a c t i v e  
m a t e r i a l s  a r e  handled i n  hoods hav ing h i g h - e f f i c i e n c y  f i l t e r s .  

Wing 1 - occupied by t h e  Chemical Technology D i v i s i o n ,  houses 
f a c i l i t i e s  f o r  t h e  s tudy o f  water  chemist ry  o f  n u c l e a r  reac tors ,  n u c l e a r  
waste management, batch sedimentat ions,  m i c r o b i a l  i s o l a t i o n ,  photochemical 
and spect roscopic  i n v e s t i g a t i o n  o f  a c t i n i d e s  and r e l a t e d  f i s s i o n  products ,  
and t h e  d i s s o l u t i o n  o f  UQ2 and Tho?. 

Wing T I  and P a r t  o f  Wing 111 - occupied by t h e  Chemistry D i v i s i o n  and 
house f a c i l i t i e s  f o r  x r a y  and neutron d i f f r a c t i o n  s tud ies ,  coa l  chemist ry  
synthes is ,  and t h e  study o f  r a d i o n u c l i d e  adsorp t ion  by var ious  minera ls  
and c l a y s .  

P a r t  o f  Wing I11  - occupied by t h e  A n a l y t i c a l  Chemistry D i v i s i o n ,  
houses x-ray and spect roscopic  equipment f o r  rad ionuc l ides  and analyses, 

B u i l d i n g  4501 

Several d i v i s i o n s  have l a b o r a t o r y  and engineer ing sca le  research 
f a c i l i t i e s  i n  t h i s  b u i l d i n g .  The Chemical Technology D i v i s i o n  operates 
t h r e e  h i g h - l e v e l  r a d i a t i o n  c e l l s  i n  a program t o  i d e n t i f y  s i g n i f i c a n t  
f i s s i o n  products  re leased d u r i n g  a h i g h  burn-up LWR f u e l  under acc ident  
c o n d i t i o n s .  A separate b u t  r e l a t e d  program i n v o l v e s  t h e  study o f  uranium 
aerosol  behavior  under core m e l t  c o n d i t i o n s .  Other s tud ies  conducted by 
t h e  Chemical Technology D i v i s i o n  are:  Purex s o l v e n t  cleanup, t h e  
d i f f u s i o n  o f  uranium i n  g raph i te ,  thermodynamic s t u d i e s  o f  uranium and 
thor ium compounds, and labora tory -sca le  p lu ton ium f u e l  reprocessing. 

In a d d i t i o n ,  t h e  d i v i s i o n  s t o r e s  a 12,000 C i  6oCo i r r a d i a t i o n  
dev ice and var ious iso topes  amounting t o  severa l  thousand c u r i e s  i n  
sh ie lded v a u l t s  and c a r r i e r s  i n  t h i s  b u i l d i n g .  

The Metals and Ceramics D i v i s i o n  prepares m e t a l l u r g i c a l  specimens f rom 
h i g h l y  i r r a d i a t e d  samples from HFIR. Also, process development s tud ies  
a r e  done on t h e  produc t ion  o f  uranium and t h o r i u m  microspheres by t h e  
s o l - g e l  technique. I n  a d d i t i o n ,  t h e  d i s t r i b u t i o n  o f  i o d i n e  ( l a b e l e d  w i t h  
1311) between aqueous and gas phases i s  be ing  i n v e s t i g a t e d .  

B u i l d i n g  4505 

The Chemical Technology D i v i s i o n  i s  s tudy ing  t h e  s o r p t i o n  o f  t r i t i u m  
from l i q u i d  l i t h i u m  i n  a g love  box opera t ion  i n v o l v i n g  t h e  use o f  
approx imate ly  100 C i  o f  3H. 
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B u i l d i n g  4507 

The Chemical Technology D i v i s i o n ' s  High-Level Chemical Development 
B u i l d i n g  i s  a double containment f a c i l i t y  con ta in ing  f o u r  'hot  c e l l s . "  
A l l  opera t ions  have been shut  down s ince  October 7 ,  1981, and t h e  b u i l d i n g  
i s  now in standby s ta tus .  

BuSldins 4508 

The Metal  and Ceramics D i v i s i o n  operates var ious  research and 
development l a b o r a t o r i e s  i n  which 2 3 5 U  i s  used i n  r e a c t o r  f u e l  
development and waste management. There i s  a l s o  a l a r g e  sca le  
meta l - forming opera t i on  i n v o l v i n g  r e f r a c t o r y  metals,  ceramics, and 
g r a p h i t e  RbD programs, and phys i ca l  p r o p e r t i e s  l a b o r a t o r i e s .  I n  a d d i t i o n ,  
t h e  d i v i s i o n  has a microscopy l a b o r a t o r y  housing a m i l l i o n  KV e l e c t r o n  
microscope. 



The Southwest Compfex inc ludes  eleven b u i l d i n g s  occupying 198,972 
f t2 .  The b u i l d i n g s  are  o f  wooden frame, b r i c k  t i l e ,  s t e e l  frame, 
metal  s i d i n g  c o n s t r u c t i o n .  The a c t i v i t i e s  c a r r i e d  ou t  i n  t h i s  complex 
inc lude:  r a d i o i s o t o p e  develop e n t a t i o n  and c o n t r o l  h i g h  
r a d i a t i o n  engineer ing;  geoscience research; f i s s i o n  product  development; 
coa l  conversion s tud ies ;  f i s s i o n  product  development; h o t  c e l l  opera t ions ;  
h i g h  alpha e x t r a c t i o n  s tud ies ;  and d e s t r u c t i v e  and non-des t ruc t ive  t e s t i n g  
o f  r e a c t o r  components. 

B u i l d i n g  3026-C 

The Metals and Ceramics D i v i s i o n  i s  s tudy ing  r a d i a t i o n  damage t o  
var ious  meta ls  and a l l o y s  i n  t h e  southwest c e l l  bank. Samples a r e  
i r r a d i a t e d  i n  a r e a c t o r ,  e l e c t r o p o l i s h e d  t o  a very  t h i n  layer ,  then viewed 
and s tud ied  w i t h  an e l e c t r o n  microscope comparing them w i t h  samples t h a t  
have n o t  been i r r a d i a t e d ,  

The nor thwest  c e l l  bank i s  be ing used by t h e  Hea l th  and Safe ty  
Research D i v i s i o n  f o r  p roduc t ion  o f  var ious  isotopes,  such as 19105, 
which i s  used i n  medical  research. 

The eas t  c e l l  bank i s  used f o r  t h e  concent ra t ion  o f  s 5 K r  by t h e  
Operat ions D i v i s i o n  

Th is  f a c i l i t y  i s  operated by t h e  Ins t rumenta t ion  and Cont ro ls  
D i v i s i o n .  Radioact ive m a t e r i a l s  handled w i t h i n  t h i s  b u i l d i n g  c o n s i s t  
p r i m a r i l y  o f  i r r a d i a t e d  components f rom t h e  r e a c t o r s  and sources i n c l u d i n g  
alpha, beta-gamma, and neutrons. S t r i c t  a d m i n i s t r a t i v e  c o n t r o l  i s  
mainta ined on t h e  h i g h  l e v e l  sources when i n  use. These i n c l u d e  6 C i  
Pu-Be, 130 C i  la7Cs, and t h e  1 5  m C i  2 5 2 C f  sources. 

B u i l d i n g  3547 and 3503 

Operated by t h e  Chemical Technology D i v i s i o n ,  B u i l d i n g  3541 has been 
u t i l i z e d  t o  produce microspheres o f  var ious  s izes  us ing  depleted uranium 
f o r  t e s t i n g  as power r e a c t o r  f u e l  rods. Work i n  t h i s  b u i l d i n g  has been 
stopped a t  present .  
microspheres f rom depleted uranium. A f t e r  t e s t i n g ,  t h i s  process has been 
moved t o  R u i l d i n g  3019 f o r  t h e  produc t ion  o f  uranium and p lu ton ium 
microspheres e 

B u i l d i n g  3503 has a f a c i l i t y  f o r  producing 

B u i l d i n q  3504 

Work i n  t h i s  b u i l d i n g  i s  performed by t h e  Environmental Sciences 
D i v i s i o n  and i n v o l v e s  c o l l e c t i n g  ramples such as rocks,  water, s o i l  
sediment, core samples, e t c . ,  f o r  r a d i o a c t i v e  a n a l y s i s  f o r  environmental  
s tud ies .  One group i s  i n v o l v e d  w i t h  s tudy ing  samples f rom a l l  over  t h e  
count ry .  Another group devotes s tud ies  t o  t h e  Rocky F l a t s  area. S t i l l  
another  group i s  i n v o l v e d  w i t h  environmental  sampling a t  ORNL waste 
d isposa l  areas. These samples a r e  taken f rom t h e  e x i t  waters o f  White Oak 
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Creek, White Oak Dam, the Settling Basin, and Melton Branch; ground and 
water samples in the burial ground; :core samples; etc., for continuous 
data on radiation build-up in these areas. 

Buildinq 3508 

The Chemical Technology Division performs glove box operations in five 
labs in this building. Some of the studies presently going on in these 
labs include: mixed oxide dissolution studies with UO;zPu02 powder 
dissolved in nitric acid to determine nature of any insoluble residue; 
thermal denitration - plutonium studies - electrochemical oxidation of 
Plutonium I V  to Plutonium VI; solvenz extraction studies with solutions 
containing high plutonium concentrations corresponding to breeder fuel 
composition; studies relating to waste disposal in concrete using 
actinides in concrete specimens; and solvent extraction studies for Purex 
modifications using depleted uranium 

Bullding 3517 

This building is used by the Operations Division. Present operation 
in this building is primarily source fabrication of 9OSr and 33’6s. 
Cell 10-M is used as a storage area for kilogram quantilties of curium that 
is used for source fabrication and development elsewhere. An electro- 
polisher was installed on the second level north section to be used in 
cleaning and decontaminating equipment. 
work has begun in this building. M o s t  o f  the equipment, piping, tanks, 
etc., have been removed from Cells 8 and 9 .  

Decontamination and decommissoning 

Building 3525 and 3026-0 

Both of these buildings, used by the Operations Division, contain 
remote handling hot cell facilities for destructive anal non-destructive 
testing o f  reactor components, fuel assemblies and activated samples. 
Some o f  the operations performed by experimenters are visual inspections, 
mensurations, measurement of burn-up of fuel and induced activity, and 
sampling and analysis of fission gases, and evaluation o f  corrosion, 
metallographic examinations, x-ray diffraction, and electron microscope 
analysis. 

Bui ldins 3592 

This building, assigned to the Chemical Technology Division, was 
formerly used in HSRE Salt Studies but has been dismantled and 
decontaminated. Some coal conversion studies have been conducted here. 

Buildinn 3505 

This building is assigned to the Dperations Division. It was built in 
1951 as a pilot plant for reactor fuel separation by solvent extraction. 
It was operated by the Chemical Technology Division. The plant was shut 
down in 1959.  Decontamination and Decommissioning ( W D )  was started on 
this building in October, 1984. 
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The Northwest ~ o m p ~ e x  inc ludes  12 b u i l d i n g s  occupying 256,914 f t2 .  
The b u i l d i n g s  a r e  o f  concrete b lack,  s tee l - f rame,  metal  s i d i n g ,  concrete,  
s t e e l ,  and g lass  c o n s t r u c t i o n .  The a c t i v i t i e s  i n  t h i s  complex inc lude:  
t h e  s tudy o f  t h e  uptake and e l i m i n a t i o n  o f  rad ionuc l ides  i n  p l a n t s  and 
animals, r a d i o a c t i v e  waste s tud ies,  a n a l y t i c a l  s tud ies  o f  h i g h l y  r a d i o -  
a c t i v e  samples, s p e c t r a l  analyses, and t h e  produc t ion  o f  
2 3 9 P ~ 0 2  -23aU03 microspheres.  

Bui lc l inss 1503, 1504, 1505 and 1506 

The Environmental Sciences D i v i s i o n  u t i l i z e s  a v a r i e t y  o f  
r a d i o n u c l i d e s  ( t r a c e r  t o  m C i  q u a n t i t i e s )  i n  these f a c i l i t i e s  f o r  uptake, 
e l i m i n a t i o n ,  and t r a c e r  s tud ies  i n  p l a n t s ,  animals,  s o i l s ,  and water.  

I n  Room 36 t h e  Q u a l i t y  Assurance and I n s p e c t i o n  Department operates 
t w o  radiography c e l l s  u t i l i z i n g  x-ray,  lesIr, and 6oCo sources. 
I n  Room 1 4  samplers and i n j e c t i o n  apparatus, used f o r  i n - s i t u  t e s t i n g  o f  
r a d i o i o d i n e  systems, a r e  disassembled and assayed f o r  1 3 1 1 .  

B u i l d i n g  2011 

The A n a l y t i c a l  Chemistry D i v i s i o n  analyzes samples o f  Na, Cs, K, and 
L i  f o r  oxygen by a c t i v a t i o n  a n a l y s i s  u t i l i z i n g  a 14 MeV neutron 
generator .  The neutron generator  acce le ra tes  du ter ium ions  onto a 3H 
t a r g e t  ( -  5 C i ) .  The Metals and Ceramics D i v i s i o n  performs s t r e s s  
r u p t u r e  t e s t s  on metal  specimens. 

B u i l d i n s  2024 

The S o l i d  S t a t e  D i v i s i o n  i s  conduct ing some r a d i o a c t i v e  waste 
i s o l a t i o n  s tud ies  i n  Rooms 43 and 54 us ing  depleted uranium ( <  100 g ) ,  
thor ium, and 13’Cs. This  d i v i s i o n  a l s o  operates a Mossbouer 
spectrometer i n  Room 42  us ing  a 30 m C i  5 7 C 0  source. 

l h e  Operat ions D i v i s i o n  uses smal l  q u a n t i t i e s  o f  3H i n  Room 11. 

B u i l d i n g  2026, 

The A n a l y t i c a l  Chemistry D i v i s i o n  operates a bank o f  man ipu la to r  c e l l s  
i n  which a n a l y t i c a l  procedures are  performed on h i g h l y  r a d i o a c t i v e  samples 
such as f l u x  moni tors ,  f u e l  specimens and f i s s i o n  product  ramples. 
Samples w i t h  r e l a t i v e l y  low r a d i a t i o n  l e v e l s  and a lpha e m i t t e r s  a r e  
analyzed i n  l a b o r a t o r i e s  equipped w i t h  hoods and/or g love  boxes. Spec t ra l  
analyses a r e  a l s o  performed. 

B u i l d i n g  3017 

The t h r e e  west l a b o r a t o r i e s  have been renovated f o r  use i n  development 
work on cement i t ious waste forms s u i t a b l e  f o r  i s o l a t i n g  r a d i o a c t i v e  
wastes. Tracer q u a n t i t i e s  ( <  1 mCi) o f  B 5 S r  o r  137Cs w i l l  be used 
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I n  these s tud ies .  Room 19, t h e  Count'ing Room, i s  used f o r  count ing  
samples con ta in ing  239Pu, Z4lAm,  @%r, and 1 3 7 C s  f o r  
e v a l u a t i o n  o f  nuc lear  waste forms. 

BuI l d i n s  3019 

The present  Radiochemical P i l o t  P l a n t  i s  loca ted  i n  t h i s  b u i l d i n g .  
P i l o t  P l a n t  C e l l  1 i s  c u r r e n t l y  used f o r  s torage o f  con ta ine rs  w i t h  
k i l og ram q u a n t i t i e s  o f  t ho r ium ox ide  p e l l e t s  and p e l l e t s  o f  mixed oxides 
o f  23919 and 232Th. 

P i l o t  P l a n t  C e l l  2 w i l l  be used as secondary containment f o r  a " s h o r t  
term" p r o j e c t  designed t o  recover  about 26 kg o f  i r r a d i a t i o n  UOz-Th02 
microspheres f rom t h e  KSTR [KEHA ( t h e  Nether lands)  Suspension r e s t  
- Reactor ]  f u e l  s torage vessel  c u r r e n t l y  s to red  i n  the c e l l .  

P i l o t  P lan t  
Uranium S o l i d i f  
i n s t a l l e d  i n  Ce 
cans. The cans 
Cell 4. CEUSP 

P i l o t  P l a n t  
233U s o l i d s  and 
p u r i f i c a t i o n  o f  

C e l l s  3 and 4 were renovated f o r  t h e  Consol idated Ediaon 
c a t i o n  Process (CEUSP). Alpha containment enclosures were 
1 3 t o  s o l i d i f y  and package t h i s  m a t e r i a l  i n  weld sealed 
have been p laced i n  v e r t i c a l  s torage w e l l s  i n s t a l l e d  i n  
s now complete. 

C e l l s  5 ,  6, and 7 c o n t a i n  equipment f o r  d i s s o l v i n g  
f o r  so l ven t  e x t r a c t i o n  and/or i o n  exchange 
233U feed s o l u t i o n s .  F a c i l i t i e s  between o r  ad jacent  

t o  t h e  c e l l s  p rov ide  f o r  s torage o f  2 a 3 U  s o l u t i o n s  and ox ide  forms. 

Room 502 conta ins  equipment i n  g love  boxes f o r  conve r t i ng  2a3U 
s o l u t i o n s  t o  ox ide  forms. Th is  equipment i s  mainta ined i n  ope ra t i ona l  
readiness even though p roduc t i on  runs a r e  i n f requen t .  

Rooms 209 and 211 con ta in  g love  boxes and equipment f o r  t h e  produc t ion  
o f  239Pu02-29eU03 microspheres f o r  e v a l u a t i o n  as feed f o r  
r e a c t o r  f u e l  p e l l e t  press ing.  

The A n a l y t i c a l  Chemistry D i v i s i o n  operates l a b o r a t o r i e s  i n  t h e  west 
s e c t i o n  o f  B u i l d i n g  3019 (3019-3) where rad iochemical  and/or s p e c t r a l  
analyses a r e  conducted on a v a r i e t y  of  r a d i o a c t i v e  samples i n  suppor t  o f  
o t h e r  Laboratory  programs. 

The a c t i v i t i e s  i n  3019 w i l l  be moved t o  t h e  TURF (7920) as  f e a s i b l e ,  
f o l l o w i n g  the  completion of  t h e  CEUSP tasks .  

B u i l d i n g  3074 

Th is  b u i l d i n g  houses f a c i l i t i e s  f o r  t h e  decontaminat ion and r e p a i r  o f  
master-s lave man ipu la to rs  and vacuum pumps. 

B u i l d i n s  3100 

Uranium-233, uranium-235, and plutonium, p r i m a r i l y  i n  s o l i d  form, a re  
s to red  i n  c r i t i c a l l y  sa fe  ar rays.  A g love  box f a c i l i t y  i s  used f o r  
sampling and repackaging. 



The North Centra l  Complex i nc ludes  10 b u i l d i n g s  occupying 175,918 
f t z .  The b u i l d i n g s  a r e  o f  steel-frame, metal  s i d i n g ,  concre te  b lock ,  
wooden frame, b r i c k ,  o r  b r i c k  t i l e  cons t ruc t i on .  The a c t i v i t i e s  i n  t h i s  

p l e x  i nc lude :  low i r r a d i a t i o n  experiments, uranium f u e l  f a b r i c a t i o n ,  
gama i r r a d i a t i o n ,  neut ron  research, and c lean ing  and r e p a i r  o f  
contaminated equip 

This  b u i l d i n g  houses t h e  Old Graph i te  Reactor ( O G R ) .  The c o n t r o l  room 
and t h e  area around t h e  r e a c t o r  face i s  now a h i s t o r i c a l  landmark, open t o  
t h e  general  p u b l i c ,  and has been tu rned  over  t o  t h e  Na t iona l  Park Service.  

B u i l d i n g  3003 

'This b u i l d i n g ,  composed o f  two sec t ions ,  t h e  East and West Rooms, i s  
operated by t h e  S o l i d  S t a t e  D i v i s i o n .  
and a 260 kV i o n  imp lana ta t i on  a c c e ? e r a t o r  a re  l oca ted  i n  t h e  West Room; 
and a 2 .5  MV p o s i t i v e  i o n  a c c e l e r a t o r  i s  l oca ted  i n  t h e  East Room. Also, 
a (I switched 20 J ruby l a s e r  i s  l oca ted  i n  B u i l d i n g  3003. 

A 2 .5  MeV Van de Graaff  a c c e l e r a t o r  

B u i l d l n g  3005 

T h i s  b u i l d i n g  fo rmer l y  housed t h e  3 MU Low I n t e n s i t y  Test Reactor 
(LITR). A l l  r e a c t o r  components have been removed from t h e  r e a c t o r  vessel 
except 13 b e r y l l i u m  pieces. The r e a c t o r  vessel  i s  under cons tan t  o f f -gas .  

B u i l d i n g  3010 

Thin f a c i l i t y  houses t h e  2 MW Bulk S h i e l d i n g  Reactor (BSR) which i s  a 
i n g  poo l "  type  and i s  operated by Operations D i v i s i o n  personnel f o r  

t h e  S o l i d  S ta te  D i v i s i o n .  The p r i n c i p a l  research conducted by the  S o l i d  
S t a t e  D i v i s i o n  i s  low temperature i r r a d i a t i o n  experiments. The Pool 
C r i t i c a l  Assembly ( P C A ) ,  f o rmer l y  i n  t h e  8SR pool ,  i s  no longer  opera t ing .  

B u i l d i n g  3012 

Th is  R o l l e r  M i l l  f a c i l i t y  i s  operated by t h e  Metals and Ceramics 
D i v i s i o n  and conta ins  furnaces, presses, r o l l e r s  and o t h e r  r e l a t e d  
equipment f o r  f a b r i c a t i n g  uranium f u e l  elements. Very l i t t l e  work i s  
being done i n  t h i s  b u i l d i n g  a t  t h e  present  t ime. 

This  b u i l d i n g  i s  occupied j o i n t l y  by members o f  t h e  S o l i d  S t a t e  
D i v i s i o n  and Operations D i v i s i o n .  
by S o l i d  S ta te  t h e r e  a re  two e l e c t r o n  microscopes (MS-102 81 ML-106) and 
two x-ray d i f f r a c t i o n  labs (ML-100 81 ML-108). A gama source room w i t h  
two 6oCo i r r a d i a t i o n  f a c i l i t i e s  con ta in ing  30,000 C i  when i n s t a l l e d  i n  
1966, and 11,500 C i  when i n s t a l l e d  i n  1963 .  This  f a c i l i t y  a l s o  conta ins  a 
9,000 C i  Ia7Cs i r r a d i a t o r  when i n s t a l l e d  i n  1963. There i s  a low 
l e v e l  "hot ' '  storage area i n  EL-100, 

I n  t h e  p o r t i o n  o f  t h e  b u i l d i n g  occupied 



The Operat ions D i v i s i o n ' s  p a r t  o f  t h e  b u i l d i n g  cons is t s  o f  s i x  c e l l s  
f o r  h i g h  l e v e l  r a d i a t i o n  work o f  a l l  k i nds  a long w i t h  t h e  associated 
research area. 

B u f l d j n g  3027 

v a u l t  f o r  spec ia l  nuc lea r  m a t e r i a l s .  
A Laboratory  P r o t e c t i o n  D i v i s i o n  f a c i l i t y  which serves as a s torage 

B u i l d i n g  3042 

Th is  b u i l d i n g  houses t h e  30 MW pool  t ype  Oak Ridge Research Reactor 
(ORR)  and associated equipment such ac, pool  heat  exchanger, p r imary  l i n e s ,  
demine ra l i ze r  u n i t s ,  e t c .  The r e a c t o r  has an average thermal f l u x  o f  
2.6 x 1014 N/cm*/sec and i s  operated c h i e f l y  f o r  research. 

8 u i l d l n q  3044 

Th is  Spec ia l  M a t e r i a l s  Shop i s  a machine shop operated e n t i r e l y  by 
' P lan t  and Equipment personnel  and commonly r e f e r r e d  t o  as t h e  ''hot shop." 

B u i l d i n a  3088 
This b u i l d i n g  i s  unoccupied. 

B u i l d i n q  3127 
A Laboratory  P r o t e c t i o n  D i v i s i o n  fac 

v a u l t  f o r  nuc lear  m a t e r i a l s  and prec ious  
l i t y  wh 
meta ls .  

ch serves as a s torage 
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The Melton V a l l e y  Co plex i nc ludes  s i x  b u i l d i n g s  occupying 
165,186 f t 2 .  The b u i l d i  q s  a r e  o f  concrete b lock,  s t e e l - f r a  
s i d i n g  c o n s t r u c t i o n .  The a c t i v i t i e s  i n  t h i s  com ?ex inc lude:  t h e  
e v a l u a t i o n  o f  s h i e l d i n g  m a t e r i a l s ,  unshie lded r e a c t o r  s tud ies ,  neut ron  
s tud ies ,  t h e  p u r i f i c a t i o n  o f  elements above plutonium, r a d i o a c t i v e  waste 
reduct ion,  and s tud ies  i n v o l v i n g  s imulated f u e l  meltdown i n  l i g h t  water  
n u c l e a r  r e a c t o r s .  

__I DLEA 

The DOSAR Low-Energy Acce le ra to r  (D I .EA)  has been decontaminated and 

TSF (77021 - 
The Tower S h i e l d i n g  F a c i l i t y  (TSF) i s  operated by t h e  Operat ions 

D i v i s i o n .  Tower S h i e l d i n g  Reactor I 1  (TSR-11) serves as a source o f  
nuc lear  r a d i a t i o n  t o  p e r m i t  t h e  q u a n t i t a t i v e  e v a l u a t i o n  o f  a g r e a t  v a r i e t y  
o f  s h i e l d i n g  m a t e r i a l s  and c o n f i g u r a t i o n s .  Data f rom t h e  exper imental  
programs has proved i n v a l u a b l e  i n  t h e  s h i e l d i n g  des ign o f  many o t h e r  
f a c i l i t i e s .  Th is  f a c i l i t y  i s  a l s o  used t o  prove t h e  i n t e g r i t y  o f  sh ie lded 
casks by drop t e s t i n g  f rom var ious  he igh ts .  

HPRR (7709) 

The Hea l th  Physics Research Reactor (HPRR) i s  an unshie lded r e a c t o r  
t h a t  can operate a t  a steady s t a t e  power l e v e l  up t o  10 KW o r  i n  a b u r s t  
of up 20 1O I 7  f i s s i o n s  f o r  about 10 microseconds. It i s  used 
p r i m a r i  l y  f o r  research i n  r a d i o b i o l o g y  and r a d i a t i o n  dosimetry.  

HFIW (79001 

The High F lux  Iso tope Reactor ( H F I R )  produces approx imate ly  500 mg o f  
2 5 2 C f  p e r  year a s  i t s  pr imary f u n c t i o n .  It a l s o  prov ides  f a c i l i t i e s  
f o r  research i n  neutron d i f f r a c t i o n ,  neutron a c t i v a t i o n  a n a l y s i s ,  i so tope 
i r r a d i a t i o n ,  m a t e r i a l s  development f o r  t h e  f u s i o n  energy program, and 
var ious  o t h e r  experiments i n  bas ic  research. 

The Transuranium Processing F a c i l i t y  (TRU) separates and p u r i f i e s  
heavy elements above p lu ton ium on t h e  atomic scale,  p r i m a r i l y  2 5 2 C f .  
Curium t a r g e t  rods f o r  i r r a d i a t i o n  i n  t h e  M F I W  a r e  f a b r i c a t e d  here and 
then processed a f t e r  i r r a d i a t i o n .  Research i n  chemist ry  and chemical 
technology o f  t h e  heavy elements i s  a l s o  conducted i n  TRU. A smal l  s c a l e  
s o l v e n t  e x t r a c t i o n  t e s t  f a c i l i t y  has been i n s t a l l e d  i n  C e l l  5 t o  per form 
reprocess ing s t u d i e s  on f u l l  a c t i v i t y  l e v e l  power r e a c t o r  f u e l .  
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TURF (79301 

The Thorium Uranium Recycle F a c i l i t y  (TURF) was o r i g i n a l l y  cons t ruc ted  
as a p i l o t  p l a n t  f o r  t h e  r e c y c l i n g  OF t ho r ium and zasU. One o f  t h e  
c e l l s  i n  t h e  b u i l d i n g  i s  be ing used f o r  t h e  f i n a l  p u r i f i c a t i o n  o f  z s 2 C f  
i n  an environment f r e e  o f  244Cm. Sources o f  2 s 2 C f  a re  f a b r i c a t e d  
and x-rayed i n  t h i s  c e l l .  Long- l ived 2*8@m i s  a l s o  recovered as an 
end-product o f  2 s 2 C f  decay. 

Rad ioac t ive  Waste Reductton Fac i ’ l i t y  (WRF) has been cons t ruc ted  
ad jacent  t o  TURF, and a g love  box f a c i l i t y  i n  t h e  basement o f  1URF has 
been s e t  up t o  be used i n  de termin ing  t h e  c u r i e  conten t  o f  drums o f  
r a d i o a c t i v e  waste c o n t a i n i n g  t ransp lu ton ium elements. An at tempt  w i l l  be 
made t o  r e l a t e  a chemical ana lys i s  o f  t h e  waste t o  computerized r a d i a t i o n  
measurements taken around t h e  drums p r i o r  t o  un loading them i n t o  t h e  g love  
boxes. 

NSPP (75001 

The Nuclear  Safe ty  P i l o t  P l a n t  (NSPP) conducts experiments t h a t  
s imu la te  a f u e l  meltdown i n  l i g h t  wat.er nuc lea r  reac to rs .  A f i n e  mesh 
uranium powder sample i s  burned by a plasma t o r c h  i n  a containment vessel  
loca ted  i n  C e l l  B. Up t o  as many as 500 samples o f  t h e  uranium aeroso l  
a r e  taken i n  t h e  containment vessel  system t o  measure the f a l l o u t  r a t e  a5 
a f u n c t i o n  o f  t ime.  This  conf i rms exper imen ta l l y  t h e  computer models 
based on Aerosol Release and Transpor t  (ART)  codes. 
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QRNL Y-I2 OPERATIO 

The Y-12 opera t i on  i nc ludes  11 opera t i ng  b u i l d i n g s  occupying 
1,182,935 f t 2  and a re  o f  s t e e l  and concrete s t r u c t u r e .  

The a c t i v i t i e s  i n  %h is  ope ra t i on  i n c l u d e  f u s i o n  energy research, 
electromagnet ic separa t ion  o f  s t a b l e  and r a d i o a c t i v e  isotopes, and the  
s tudy  o f  t h e  e f f e c t s  o f  environmental agents - teratogens, mutagens, 
carcinogens, and mutagens - on human hea l th .  

The Molecu la r  and Ce l lu la r -Sc iences  Sec t ion  i s  concerned w i t h  t h e  
damage done by i o n i z i n g  r a d i a t i o n ,  UV r a d i a t i o n  and chemicals i n  c e l l u l a r  
systems and t h e  r e p a i r  o f  such damage. Sources o f  i o n i z i n g  r a d i a t i o n  are 
p r i m a r i l y  X rays,  b u t  t h e r e  i s  a l s o  a 3,000 c u r i e  6oCo source i n  use. 
Carbon-14, 3 H ,  35S, and 3 2 P  are  used e x t e n s i v e l y  i n  l a b e l i n g  
DNA i n  t h i s  work. They a l s o  i n v e s t i g a t e  c e l l u l a r  development, p r o t e i n  
syn thes is ,  and t h e  mechanisms o f  genet ic  de terminat ion .  

The 7ox ico logy  Sec t ion  s tud ies  t h e  t o x i c  e f f e c t s  o f  chemicals and 
r a d i a t i o n  on l a b o r a t o r y  animals. Hydrogen-3, and 3 2 P  are  used as 
t r a c e r s  i n  these s tud ies  and X rays as a source o f  r a d i a t i o n .  

B u i l d i n 9  9287. 9211 and 9220 

The Carcinogenesis Sec t ion  uses t h e  mouse and r a t  as l a b o r a t o r y  
animals t o  study t h e  e f f e c t  o f  r a d i a t i o n  and chemicals on mammalian 
systems. Somatic e f f e c t s  such as induc ing  cancers and senescence are 
i n v e s t i g a t e d .  The problems o f  t h e  recovery o f  animal systems f rom 
r a d i a t i o n  i n j u r y  and t h e  mechanisms which immunize such systems a r e  a l s o  
considered. Primary sources o f  r a d i a t i o n  a re  a 2000, 100, and 1 c u r i e  
137Cs source. X rays a re  a l s o  used as sources o f  i o n i z i n g  r a d i a t i o n .  
7hey a l s o  i n v e s t i g a t e  t h e  i n t e r a c t i o n s  between ex te rna l  agents and 
i n t e r n a l  mechanisms which r e s u l t  i n  t h e  development o f  cancer. Defense 
mechanisms and t h e  i n d u c t i o n  o f  cancer by v i ruses  a re  a l s o  considered. 
Tracers used a re  3 2 P ,  3 H ,  14C, l Z 5 X ,  and lS1X. 

Bui ld ingl  921 0 

The Mammalian Genetics and Tera to logy  Sec t ion  has a l a r g e  mouse 
popu la t i on .  One o f  i t s  o b j e c t i v e s  i s  t o  understand t h e  muta t ion  process 
i n  mammals. Emphasis i s  being placed on t h e  muta t ion  r e p a i r  process t h a t  
can occur a f t e r  low doses and low dose r a t e s  o f  i o n i z i n g  r a d i a t i o n ,  and 
a f t e r  a d m i n i s t r a t i o n  o f  chemicals. X rays and la7Cs a r e  t h e  sources 
o f  i o n i z i n g  r a d i a t i o n .  Tracers used are B2P, 3H,  I4C, and s 5 S .  

B u i l d i n q  9224 

The C e l l u l a r  and Comparative Mutagenesis Sec t ion  s tud ies  e f f e c t s  o f  
chemicals on muta t ion  i n  microorganisms, i n v e r t e b r a t e s ,  and human c e l l s .  
Tracers used a re  3 H ,  32P, and 51Cr. 
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B u i l d i n g  9201-2 

The Fusion Energy D i v i s i o n  has e i g h t  major  programs r e l a t e d  t o  f u s i o n  
energy research. These a r e  t h e  EBT-P P ro jec t ,  t h e  A l l o y  Development f o r  
I r r a d i a t i o n  Performance Pro jec t ,  t h e  Tokamak Exper imental  Program, t h e  
Plasma Theory Program, t h e  Plasma Technology Program, t h e  EBT-S Program, 
and t h e  Large C o i l  Program. The d i v i s i o n  also operates t h e  Fusion 
Engineer ing Design Center. 

X rays a r e  emi t ted  f rom t h e  plasma and/or f rom runaway e lec t rons  i n  
c o l l i s i o n  w i t h  the  c a v i t y  w a l l  w i t h  energ ies up t o  8 MeV, and i n  the 
deuter ium plasma neutrons w i t h  energ ies up t o  10 HeV. 
procedures and des ign o f  t h e  devices d i c t a t e  t h e  amount and t h e  energy o f  
t h e  X rays and/or t h e  neutrons produced by each machine. 

Operat ing 

B u i l d i n g  9204-3 

The Elect romagnet ic  Process (Ca lu t ron)  loca ted  i n  B u i l d i n g  9204-3 i s  
operated by t h e  Operat ions D i v i s i o n .  S tab le  and r a d i o a c t i v e  iso topes  o f  
elements a r e  separated. Isotopes o f  t h e  r a d i o a c t i v e  element uranium a re  
separated. Small amounts o f  (U a l l  i so topes)  (pe r  a l l  i so topes)  (151Sm, 
22*Th, 230Th) a r e  separated and shipped t o  customers. 
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SWIFT AND AREA SURVEYS CCD 

This  group prov ides r a d i a t i o n  s a f e t y  se rv i ce  t o  t h e  "ou ts ide "  area n o t  
covered w l t h i n  t h e  e a r l i e r  descr ibed geographical  complexes (as l i s t e d  
below).  I n  a d d i t i o n ,  t h i s  group prov ides r a d i a t i o n  p r o t e c t i o n  f o r  a l l  t h e  
complexes, t h a t  i s ,  t h e  e n t i r e  Laboratory  d u r i n g  the o f f  hours (4 :OO p.m. 
- 8:OQ a.m.) as t h e  need a r i s e s .  
o n l y  t h e  day s h i f t  except under e x t r a o r d i n a r y  circumstances. 
a c t i v i t i e s  a re  va r ied  ranging from checking personnel  moni tors  t o  
mon i to r i ng  a nuc lear  r e a c t o r  du r ing  the  c r i t i c a l  s ta r t -up  stage. 

The s t a f f s  o f  t h e  o the r  complexes work 
The 

Bldq. 2523 

This  i s  a decontaminat ion laundry f a c i l i t y  operated by Operat ions 
D i v i s i o n .  

Bldgs, 2531 and 2537 

This  i s  used by Operat ions D i v i s i o n  f o r  evaporat ion and/or 
condensation o f  mid- leve l  l i q u i d  waste, 

Bldg. 3518 

'This houses the  pumping system between t h e  r e t e n t i o n  pond and 
t reatment  p l a n t .  

B l d g .  3544 

'This i s  t he  Qperations D i v i s i o n  low- level  l i q u i d  t reatment  p l a n t .  

Tank Fawn 

Operations D i v i s i o n  has a sludge removal p r o j e c t  here.  

~- Retent ion Ponds 

These a re  used by Operations D i v i s i o n  f o r  s torage o f  low- leve l  l i q u i d  
w a s t e "  

B l d g .  7001 

The Shipping and Receiv ing Area operated by Finance and Ma te r ia l s  
D i v i s i o n  handles bo th  incoming and outgoing shipments o f  rad io iso topes .  

~ _ _ _ _  7000 Area 

This  area, p r i m a r i l y  operated by P lan t  and Equipment D i v i s i o n ,  
conta ins general  maintenance and s torage areas. It a l s o  inc ludes  the  
Salvage Yard. 

BSdg. 7019 

This b u i l d i n g  i s  used by t h e  Laboratory  P r o t e c t i o n  D i v i s i o n  f o r  
storage. 
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Blda. 7025 

Operat ions D i v i s i o n  prepares t r i t i u m  t a r g e t s  i n  t h i s  b u i l d i n g .  

Bldas. 7567 and 7669 

These b u i l d i n g s  house a pumping s t a t i o n  and s torage tanks f o r  l i q u i d  
waste f rom HFIR.  

Storage Area 5 

Th is  i s  used by Operat ions D i v i s i o n  f o r  t ransu ran ic  waste s torage and 
f i s s i l e  waste storage. 

Storage Area 6 

Th is  area i s  dedicated t o  s o l i d  waste b u r i a l .  

7600 Area 

Th is  area houses t h e  Fuel  Recycle D i v i s i o n  and i t s  work on t h e  f u e l  
recovery process. 

Bldg. 7819 

Th is  i s  used by Operat ions D i v i s i o n  f o r  s torage o f  contaminated 
equipment. 

Bldg. 7830 

Th is  b u i l d i n g  conta ins  t h e  sampling s t a t i o n  f o r  mid- leve l  l i q u i d  waste 
used by Operat ions D i v i s i o n .  

Bldg. 7860 

The Operat ions D i v i s i o n  Hydro f rac ture  F a c i l i t y  i s  l oca ted  i n  t h i s  
b u i l d i n g .  

Bldg. 7863 

Th is  i s  used by Operat ions D i v i s i o n  f o r  s torage o f  contaminated 
equipment. 

Bldg. 7831 

S o l i d  Waste compacting i s  done by Operat ions D i v i s i o n .  

Bldg. 7853 

Th is  b u i l d i n g  i s  used by Operat ions D i v i s i o n  f o r  mid- leve l  l i q u i d  
waste d isposa l .  
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The N a t i o n a l  Environmental Research Park (NERP) i s  used by t h e  
Environmental Sciences D i v i s i o n  and o t h e r s  for e c o l o g i c a l  monjtoring and 
exper imenta t ion .  



A SUMARY OF THE A C T I V I T I E S  HOWITORED BY THE 
RADIATION AND SAFETY SURVEYS DEPARTMENT 

... 
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C T I V I T I E S  MONITORED BY THE 
0 SAFETY SWVEVS DEPARTHE 

ACT IV I T Y 

Chemical Technology 
Analytical Chemistry 
Chmi stry 

South Central 458W Nuclear waste mana 
Radionucl i& analysis 
Neutron D i  f f raet i on 

458 1 Chmical Technology 
&tal B1 Ceramics 

Fission product studies 
M i  crosphere studies 

Chemical Technology 3H sorption studies 4505 

4507 

45 

Chemical Technology Stand-by status 

23sU studies Chemical Technology 

Operations 

Qperat ions 

@@rat ions 

aperat i ons 

Operat ions 

Operations 

knipulator cells Central 3028 

3029 

3030 

303 1 

3032 

3033 

High-level beta-g 

High-level b e t a - g m  work 

High-level beta-gamna work 

Low-lewel alpha work 

Purifying B packaging Kr and 'H 
gases 

3033 Annex 

30% 

3047 

Operations 

Operations 

Operat ions 

Preparation of transuranic targets 

Uranium isotope study 

High-level alpha, beta-g 

4500s 

5500 

Eight Divisions Tracer-level general research East 
_I 

Physi cs 
Hetals hl ceramics 

Low energy physics 
Damaged reactor conponents study 

6000 

6010 

Production of short-1 iwed nuclei 

Engineering Physics Sh i el di ng requ i r m n  t neutron 
investigations 

Engineering Physics 

Chemistry 

6025 

5505 

uter facilities 

Transuranic studies 
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A SUMMARY OF THE ACTIVITIES MONITORED BY THE 
RADIATION AND SAFETY SURVEYS DEPARTMENT (Continued) 

COWLEX BUI LO1 NG 01 v I SI ONS ACT IV I TY 

5 ou th wes t 

Northwest 

3026-C 

3 500 

3503 

3 504 

3508 

3517 

3525 & 30260 

3592 

1503, 1504, 
1505, 1506 

2000 

201 1 

2 024 

2026 

3017 

Metal & Ceramics 
Health & Safety Research Production of medical isotopes 

Radiation damage o f  metals 

Instrumentation b Controls Irradiation components from reactors 

Chemical Technology Microsphere production 

Environmental Science Analysis of environmental samples f o r  
radioactivity 

C herni cal Techno1 ogy Mixed oxide dissolution studies 
Electrochemical ax idat ion studies 
Solvent extraction studios 

Operat ions 

Operations 

Source fabrication o f  ?St’ and 
‘ j7CS 

Destructive and non-destructive 
testing o f  reactor components 

Chemical Technology Coal conversion studies 

Environmental Sciences Uptake, elimination and 
tracer studies i n  plants, 
animals, soil, and water 

Quality Assurance Quality inspection using 
and Inspection x-ray, Ir-192 and Co-60 sources. 

Analytical Chemistry 

Metals and Ceramics 

Activation analysis of Na, Cs, K and 
Li 
Stress rupture test of metal 

Solid State Radioactive waste isolation 

Analytical Chemistry Analysis o f  highly radioactive samples 

Chemical Technology Cementitious waste form development 
studies 

... 
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A SUMMARY OF THE ACTIVITIES NONITORED BY THE 
RADIATION AND SAFETY SURVEYS DEPARTMEHT (Cont inuedj 

COMPLEX BUILDING DI V I SI ONS ACTl'd I T Y  
I 

Northwest 3019 Chemical Technology Cell 1 - storage of K g  quantities of 
(Continued) Th-oxide pellets 

Cell 2 - storage of U% - Th% 
M i  crosphese s 

Cells 3 & 4 - Storage of 1100 kg o f  
urani urn. 

Cells 5, 6, L 7 - Dissolution of 
2 3 %  solids. Solvent extraction- 
ion exchange purification o f  U-233, 

23+uQL234J0 3 milrosphere 
production 

307 4 

3 100 

Melton Valley 7702 

7 709 

7900 

7 9 2 0  

7 9 3 0  

7500 

Plant 81 Equipment Decontamination and repair o f  master 
sl a y e  manipulators. 

2 3 % ,  235u and PU storage 
sampling and repackaging. 

Chemical Technology 

Operations Shielding design studies 

Health & Safety Research Reactor radiation biology 
Radiation dosimetry 

Operations 2s%f production neutron activation 
studies 

Chemical rechnology Purification of 252Cf transuranium 
source fabrication 

Metal I% Ceramics Purification of 252Cf 
2 4 8 ~ m  recovery 

Engineering Technology Simulated fuel melt-down studies 
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A su)BvIRY OF THE ACTIVITIES WITORED BY THE 
RADIATION AND SAFETY SURVEYS DEPARTHENT (Continued) 

(XmPLEX BUXLOlNG DIVISIWS ACTIVITY 

3801 

3003 

National Park %rvice 

Solid State 

Graph: t e  reactor North Central 

Accelerators used i n  material 
effects studies 

3005 

30 10 

3012 

3025 

Operat ions Reactor (deunmi ssioned) 

Operat ions BSR: lou tenperatwe irradiat ion 

h t a l s  & Ceramics Uranim fuel fabrication 

Solid State 
operat ions 

X-ray d i f f ract ion studies 
6oCo i rradiat ion fac i l i t i es  

Laboratory Protection Storage o f  SNH 3027 

3042 

3044 

3127 

operations Reactor research 

Plant 8 Equipmerit Repair o f  “hot“ equipment 

Laboratory Protection Storage of  nuclear materials 
and precious metals 

Calibration o f  monitoring equipment Area Surveys 2001 Environmental and 
Occupational Safety 

2523 

253 1 

2537 

Operations Oecontani nation 1 aundry faci 1 i ti es 

Evaporation o f  mid-level l iqu id  waste Qxrations 

Operations Evaporation and condensation of 
mid-level 1 iquid waste 

35 18 Operat ions P w i n g  system between retention 
pound and treatment plant 

3544 Operations Low-level 1 iquid treatment plant 

Tank Farm Operat ions Sludge removal project 

Retent ion Operations 
Ponds 

Storage of low-level l iqu id  waste 

7001 Finance and Materials Shipping and receiving 

General maintenance and storage 7000 Area Plant 8 Equipment 



CE THE ACTIWITIES 
SAFETY SURVEYS w 

Area Surveys 1019 
(Conti naced) 

7025 

Operations 

Cperali0ns 

7567 8 7569 Bperat i ons 

Storage Area 5 Operations 

General storage 

.rritim target preparation 

Pumping station and storage tanks for 
1 iquid waste frcm M I  

Transuranic wa5te storage f i s s i l e  
waste storage 

Storage Area 6 Operations Solid yaste brarial 

7600 Area Fuel Recycle Fuel kechpwery pr-wess 

1819 Operations Storage of  contaminated eq.~lipri~nt 

783 Operations Snnpliing station far mid-level 1 iquid 
waste 

7866) Operations Hydro f rack ur i ng 

7863 Operations Storage of contaminated equipmrnt, 

783 1 Operations Sol i d  waste cmpact i ng 

7853 Operations Hid-level l iqu id  Haste disposal 

- Y--12 aperat ions 9201-2 Fus ion Energy Fusion energy research 

9204-3 Chmi call Technology Electrmgnet ic separation o f  isstopas 

s h i f t  Survey 

920 7 Biology 

9211 8 9220 Biology 

9210 

9224 

Biology 

Ionizing radiation studies a t  the 
mlecular and cel lular levels 

Chemical and radiation studies 06s the 
~ m k  ian systems cancer-virus studies 

Genet i c and Ceratogeri i e: effects of 
se ionizing radiation 

Mutagenic effects o f  ch 
radiation on ani 

A l l  Divisions A l l  of  the above 
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