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N U  C L E A R  D IVI SI  0 N 

POST OFFICE B O X  X 

OAK RIDGE, TENNESSEE 37830 

Septenber 11, 1972 

U. S. Atomic Energy Commission 
Post  Off ice  Box E 
Oak Ridge, Tennessee 37830 

At ten t ion :  M r .  J. A. Lenhard 
Research & Technical Support Division 

Gentlemen: 

Subject :  Proposal for D e v e l q i n g  a Technical 3 a s i s  for Eff luen t  Guides 
for t h e  Nuclear Fuel Cycle 

There a re  seve ra l  aspec ts  or' t h e  proposed program t h a t  should be nc;ed. 
Much of t he  backgolmd i? - for raz icn  that w i l l  be used i n  t h i s  a s ses s i en t  
was and i s  being cieve1oy;ed under RDT programs. For example, methods f o r  
c o n t r o l  of iod ine ,  t r i z i i m ,  an? krmtcn re l eases  a r e  =?der de-Jelopsenz 
under the  LWBR and H E 3  scer.t % e l  2 r w e s s l n c  ?rzgrz,i",s, and a st.;<:;- has 
been made t o  def ine  t h e  experimental  work necessary t o  reduce a l l  radio- 
a c t i v e  e f f luen t s  from chemiczl processing p l an t s  t o  nexr zero.  
subcontract  w i t h  NFS and All ied-Gulf ,  szudies a r e  being made t o  ascer ta i r ,  
t h e  appl ica t ion  of advanced e f f l u e n t  c o n t r o l  methods t o  present  and f u t u r e  
LWR f u e l  processing p l a n t s .  

Alsc, under 

This l a t t e r  s tudy may involve a s e n s i t i v e  Doint. 
s t u d i e s  by co-merc ia l  FLel reprccess ing  firms may be used by 2egulz:ory 
t o  determine fu tu re  r e l e a s e  limlts for t hese  firms. 
stood t h a t  the  genera l  r e s u l t s  o f  these  s tud ie s  x i11  be  made publ ic .  

The r e s u l t s  of these  

However, it i s  under- 

The personnel t o  be used on t h i s  program involve only t u o  who a r e  naw 
engaged i n  RDT Frograms. -4. L. l o t t s  I s  involved with t h e  Thor im V t i l i -  
z a t ion  Program and would be d iverzed  about 20$ of h i s  t ime t o  oversee the  
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f i e 1  €ah r i ca t ion  por t ion  of t h i s  proposed s tudy.  R. E. Blanco now devotes 
3@ of‘ his time t o  lebora tory-sca le  LMFBR f i e 1  processing.  
duc t ion  from full t k e  i n  FY-1971 and 5% i n  FY-1972 due t o  the chsnging 
emphasis i n  t h e  processing program from l abora tory-  t o  engineering-snsle 
work. 
w i l l  not  i n t e r f e r e  with h i s  RDT du t i e s .  

This i s  5. re- 

Blanco w i l l  be ass igned  one-half t i m e  t o  the proposed program which 

If p u  concur i n  ORI’L’s performing t h e  proposed t a s k  f o r  Regulatory, we 
woiild apprec i a t e  your t r a n s m i t t i n g  t h e  enclosed proposal  t o  M r .  L. R. 
Rogers, Direc tora te  of Regulatory Standards.  

We also request t h a t  concurrence f o r  ORNL p a r t i c i p a t i o n  be obtained from 
RDT because o f  our  heavy commitment t o  experimental work for RDT i n  t h i s  
area. 

We w i l l  be happy t o  supply any a d d i t i o n a l  information you require .  

S ince re ly  yours, 

Alvin M. Weinberg 
Di rec to r  

c c :  F. T,. Cli l ler  (2; 

. J. H ?rye, cr. 
D. E. F e r g x c ?  L)  

R. J. Hart, .YX-SZO (2) 
R. 9. Hibbs, 7CC-33 ( 2 )  
J. H. H i l l ,  AX-:30 ‘ 2 ,  
R. A. NcXees : 2 )  
Milton S k w ,  . Z ? - Y a h .  ( 3 ?  
D. B. Traugnr ( 2 )  

- I  
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,3. DATES AND TITLES OF PUBLICATIONS: 

I 
i i t ing of Fuel Reprocessing Plants and Waste Management Facilities, ORNL-4451 (July 1970). 

t. E. Blanco et al., Radiological Impact Study - Part 1: Cost of Radioactive Waste Treatment at 
,ight Water =ear Power Plants 

i 
(May 20, 1972). 

14. SCOPE: 

This project has the obiective of  preparing generic environmental impact and cost-benefit reports 
For all of the operations o f  the nuclear fuel cycle except power production. This information w i l l  
De useful to the U.S. AEC i n  formulating "As Low As Practicable" regulations for application to 
wclear fuel cycle industries and waste repositories. The project encompasses mining, m i l  I ing, re- 
fining, conversion, enrichment, fuel preparation, fuel fabrication, reprocessing, refabrication, ship-; 
ping, and waste repositories. It considers sources of  effluents that result from nonroutine and acci- : 
dent conditions as well as those from normal plant operation. Containment and recovery systems 
w i l l  be considered that cover a wide range of  emission l im i ts  below current regulations for noxious 
gases, liquids, and particulates. Recovery systems for airborne or l iquid effluents wi l l  contain pro- 
visions for producing effluents and residues that are suitable for recycle or shipment and disposal. 
Systems for solid wastes wi l l  be evaluated from the point of view of  (1) minimizing waste generation, 
(2) procedures for decontamination to reduce the hazard potential of the waste, (3) technical limits 
and break-even costs for recycle, and (4) methods of post-generation volume reduction. 

The project w i l l  be conducted by engineers and environmental scientists who are experienced in 
fuel cycle engineering and assessment of  the environmental impact of  fuel cycle facilities and 
nuclear power reactors. The engineering aspect of the problem w i l l  involve a comprehensive eval- 
uation of systems for effluent control, containment, and wcste management i n  the fuel cycle, and 
the development of incremental costs and "source terms" for noxious effluents of systems that cover 
the range from present practice to the foreseeable limits of available technology. The environ- 
mental science aspect to the problem w i l l  entail the compilation of  basic data on the behavior o f  
appropriate radionuclides und other noxious materials in the environment, quantitative estimation of  
the radiation dose to man and damage to the environment through the variety of pathways i n  ter- 
restrial and aquatic systems, and comparison of the risks and benefits of nuclear fuel cycle operations 
with related industries and other types o f  fuel cycles for energy production, 

The environmental behavior of radionuclides and noxious materials and their impact on man and the 
environment i s  frequently dependent upon the specific site where releases occur. Environmental 
factors to be considered include soi 1 type, biota, climatological conditions, atmospheric dispersion, 
occurrence o f  aquatic habitats and population densifies. The potential exists for a wide spectrum of 
conditions but wi th a knowledge o f  source terms provided in  the engineering assessment i t  may be 
possible to provide a series of  l imiting conditions from the environmental standpoint. Environmental: 
conditions at  existing sites used in various aspects of the fuel cycle w i l l  be used in developing 
criteria related to environmental impacts. Existing data obtained from environmental monitoring a n d  
from published sources w i l l  be used i n  the present evaluatiorx. The systematic approach to this 
problem w i l l  pinpoint areas where research i s  needed and other, on-going research programs can 
effectively focus investigations on mission problems. 

U C N - 4 4  1 4  4 
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4. SCOPE: (Cont'd) 

:ompletion. In some cases, al l  the required information i s  not available at present. For example, 
he movement o f  plutonium i n  the environment or the data from existing subcontracts on effluent 
:ontrol as funded by RDT. However, additional information wil t  become available in the near fu- 
ure. The general plan for assessing the environmental impact w i l l  be the same for each of  the 
ndustries i n  the nuclear fuel cycle. This  plan i s  outlined as follows using fuel reprocessing plants 
IS an example. The Nuclear Fuel Services (NFS) plant has been in  operation for several years and 
.he Midwest Fuel Reprocessing Plant and the Barnwell Nuclear Fuel Plant are expected to init iate 
,perations i n  late 1972 and 1974, respectively. 

(1) Assess the gaseous, liquid, and solid waste treatment systems at the three reprocessing plants 
to determine similarities or marked discrepancies. Characterize a model (generic) plant (or plants) 
3ased on this information. (Assessment of  a larger number o f  installations may be required for other 
industries.) 

(2) Survey and analyze the ecological implications at the three sites i n  an effort to define impact' 
that could form the basis for a generic environmental statement at a model plant. The development ' 
o f  a suitable method for averaging the diverse environmental conditions at various sites is expected 
to be a maior problem. I 
(3) 
illustrate the effect of  increased efficiency and cosi for waste treatment. Case 1 of  each set w i l l  
represe;lt the base cost, zero or minimal waste treatment system and the cases with higher numbers 
wi l  I represent early, current, and advanced, cornpiex treatment systems. 

(4) 
material released to the environment. 

Prepare a set of conceptual flowsheets for treating waste effluents from the model plant which 1 

! 
I 

I 

I 
I 

I 
Calculate the source term for each ccse, i.e., the amount of radioactive or other noxious 

I 

I (5) Determine the impactsof the effluents on the, environment for each case. 

(6) Estimate the cost of  the waste effluent treatment systems. I 
I 

(7) Compare the costs of waste effluent treatment with the impacts o f  the effluents on the environ- 
ment. This comparison will form the basis for determining the meaning of  "as low as practicable" 
for regulatory purposes. 

(8) 
o f  this information wi l l  be issued as separate reports. 

Basic engineering and environmental data w i l l  be compiled as required for the studies. Portion 

15. RELATIONSHIP TO OTHER PROJECTS: 

This project i s  related to an ORNL project funded by the Division of  Regulation (Budget Activi ty 
No. 30 20 25 03 0) for preparation of generic reports and draft environmental statements 0 1 1  l ight 
water power reactors. It i s  related to ORNL projects funded by the Division of  Reactor Develop- 

' 

ment and Technology (Budget Activi ty Nos. 04 4.0 04 01 1 and 04 01 51 01 1) that have an objectiv 
o f  developing advanced effluent control technology for the reprocessing of LWR, LMFBR, and HTGRI 

i 
t 

fuels. The project i s  also related to the ORNL funded by the- Division of Waste 

PAGE U C N - 4 4  1 4 A  
(13 6.e31 
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The studies of the uranium mining, milling, and refining industries w i l l  include an assessment of the 

ACTIVITY NO. 33 20 25 03 0 
189 No. 

, 

~- -- -- 
5. RELATIONSHIP TO OTHER PROJECTS: (Cont'd) 

Aanagement and Transportation (Budget Activi ty No. 01 04 01 02 6) for development of repositories 
or radioactive waste and the shipping of  nuclear materials. The project i s  more generally related 
o several other ORNL activities i n  fuel cycle technology, nuclear safety and environmental im- 
mct, some of  which are funded by the Division of Biomedical and Environmental Research. 

16. TECHNICAL ACCOMPLISHMENTS IN N 1972: 

[his i s  a new project. 

17. EXPECTED RESULTS IN N 1973: 

We expect to complete first drafts of generic environmental and cost-benefit reports for the LWR 
Fuel reprocessing industry and the uranium mining, milling, and refining industries. We wi l l  pre- 
Dare substantial portions o f  a report for the plutonium fuel fabrication industry. We w i l l  collect 
lata and prepare in i t ia l  studies to scope the problem of environmental assessment for the other 
fuel cycle operations including: (1) mining, milling, and refining of thorium; (2) uranium con- 
version; (3) uranium enrichment; (4) preparation and fabrication o f  enriched uranium LWR, HTGR, 
and plutonium LMFBR fuels; (5) reprocessing and refabrication of  HTGR and other advanced fuels; 
(6) federal and commercial repositories and burial grounds for radioactive wastes; and (7) shipping 

~ 

. 
i 
I o f  a l l  types of  materials i n  the nuclear fuel cycle. 
I 

The environmental impact and cost-benefit assessment for the L W R  fuel reprocessing industry w i l l  
be based upon the NFS, MFRP, and B N F P  plants and current studies of  advanced piant concepts 
that are funded by RDT. The engineering aspect wi l l  rely on existing subcontracts (funded by RDT 
through ORNL) with Nuclear Fuel Services and Al l ied Gu l f  for study of  advanced concepts for 
effluent control. The environmental assessment wi l l  include consideration of  the local and world- I 
wide impact of such materials as 85Kr, 3H, l 3 I l ,  1291, and particulates of mixed fission products , 
and actinides. I 

1 
I 

PAGE 
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17. EXPECTED RESULTS IN N 1973: (Continued) 

3rief progress reports wi l l  be prepared on a monthly basis. 

18. EXPECTED PROGRESS IN FY 1974: 

We w i l l  revise and complete environmental impact and cost benefit reports for LWR fuel reprocessin 
Jranium mining, mi Iling, and refining; and plutonium fuel fabrication. We w i l l  complete draft 
reports on two or three other fuel cycle operations based upon the most pressing need for informatior 
These operations wi l l  conceivably involve nuclear materials shipping and the preparation and 
reprocessing of HTGR fuels. The program wi l l  continue into N 1975 to complete the environmental 
assessment of the nuclear fuel cycle. 

19. DESCRIPTION, JUSTIFICATION, A N D  COSTS OF MAJOR MATERIAL, SUBCONTRACTS, 
TECHNICAL SERVICES, AND CAPITAL EQUIPMENT OBLIGATIONS: 

Description and Justification 

Tec hn i ca I Se rvi ces 
Computer Services 

Cost Estimates 
FY 1572 FY 1973 FY 1974 

15,000 15,000 

20. PROPOSED OBLIGATIONS FOR RELATED CONSTRUCTION PROJECTS, IF ANY: None 

I 
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