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MEMORANDUM FOR: A. Schwencer, Chief, Operating Reactors Branch No. l, DOR 

FROM: - G. Knighton, Chief, Environmental Evaluation Branch, DOR 

SUBJECT: SALEM l - SFP MODIFICATION HEARING BOARD QUESTION - RELATIVE 
TOXICITY INDEX {TAC 8821) -- REVISION 2 

PLANT NAME: Salem Nuclear Generating Station, Unit 1 
DOCKET NO.: 50-272 
RESPONSIBLE BRANCH: ORB fil 
PROJECT MANAGER: W. Ross 
STATUS: EEB - Complete 

Enclosed is our second revised response to the Salem l Spent Fuel _Pool (SFP) 
Modification Hearing Board quet•Uon concerned with the change in the relative' 
toxicity index (RTI), as defined by the ASL Board, for the Salem 1 SFP due to 
the prop_osed increased capacity 0~"the pool. This revision results from 
recalculating the RTI for and radioac'tivity in the Salem l SFP using tables in 
the Final GEIS NUREG-0575. . 

For the cases considered, the-proposed modification will allow an increase in 
the ~umber of spent fuel assemblie~-stored ·in the SFP of 407%, but will increase 
the relative toxicity index by about 50%. The total radioactivity in the pool 
will increase by less than 25%. The value of RTI at and after 20 days decay 
is primarily based on Sr 90 and Cs 134 in the spent fuel. 

Enclosure: 
As stated 

'Original signed by . 
George Wo Knighton 

George W. Knighton, Chief 
Environmental Evaluation Br~nch 
Division of Operating Reactors· 
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I. Problem: 

II. Definitions: 

III. Assumptions: 

• ENCLOSURE 1 2nd Revision 

Calculate the change in the Relative Toxicity Index (RTI) 

and total curies for the Salem Unit 1 Sp~nt Fuei Pool (SFP) 

due to the modification of the SFP. The proposed modifica

tion will increase the capacity of the SFP from 264 assem

blies to 1170 assemblies. 

The RTI for the spent fuel pool, as defined by Salem 1 ASL 

Board, is the radioactivity in curies divided by the maxi

mum permissible concentration (MPC) for the unrestricted 

area. MPCs are given in Appendix B of 10 CFR Part 20. 

The Total Activity in the SFP is the sum of activity in the 

fuel assemblies, in the crud deposits on the surfaces within 

the pool, in -t~e activation of the cladding, and in the pool 

water. However, since the activity in the fuel assemblies is 

much greater than the other sources, these other sources may 

be neglected. 

1) The present SFP will allow Salem-1 one refueling (56 as

semblies) plus one full core offload (193 assemblies). 

2) The proposed SFP at Salem-1 will accommodate on the pro

posed schedule 15 refuelings plus one full core offload 

(193 assemblies). The refueling schedule will be 40 as

semblies for the first refueling, 52 assemblies for the 

second, and 56 assemblies for the next 13 refuelings. 

There is a refueling planned every year. 
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3) Activities in the spent fuel are taken from the Final 

Generic Environmental Impac~ Statement on Handling and 

Storage of Spent Light Water Power Reactor Fuel (NUREG-

0575). Tables G.6, G.9 and G.12 of the Appendices 

give the total radioactivity per metric ton for 0, 30, 

and 120 days decay and l, 10 and 20 years decay. The 

significaht RTis were for fission products and were not 

for transuranics, light elements and materials of 

construction. 

4) Table corrections to account for Salem-1 Fuel: 

Power Level = 3338 MWt 

Fuel Assemblies = 193 in Core 

Fuel Weight = 87 MT. 

5) A linear decay of the radioactivity:- is assumed 

between one and ten years and between 10 and 20 years 

decay. We have overestimated the total activity in the 

proposed spent fuel pool. 

6) The full core·offload is assumed to have decayed for 30 

days. 

7) The MPC for each radionuclide was taken from 10 CFR 

Part 20, Appendi~ B, Table II, column 2. 

8) The RTI was first calculated for 30 days decay and l, 

10 and 20 years decay. Then the decay of the RTI was 

taken into account between 1 and 15 years. 
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IV. Results: 

v. Cone l us ion: 

- 3 -

Present SFP ProQOSed SFP Difference 

Total 
l o9 Ci 1.6 x 109 Ci 3.0 x 108 Ci Activity 1.3 x 

Relative 
4. 7 x lO 1-4 7.2 x io14 2.5 x 1014 

Toxicity 
Index 

Number of 
Assemblies 249 l 013 764 

For this 407% increase in spent fuel assemblies stored in 

the Salem-1 SFP, the total radioactivity in the pool is in

creased by less than 25% and the RTI is increased by about 

50%. Recognizing that there is no credible pathway to man 

for all the radioactivity considered, the absolute RTI is 

somewhat meaningless; the comparison of these RTis, however, 

offers a very conservative index in potential effect on man. 

This would indicate that the negligible risk to man from 

the original design would increase by about 1.5~ 

The value of RTI at and after 30 .days decay is primarily 

based on the activity of SR 90 and .. CS 134 in the '· "--.; < 

spent fuel.· The halflife of Sr 90 is 30 years and the half

life of Cs 134 is 2 years. 


