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1.0 Summary and Recommendati ons 

The krypton-85 ( Kr-85) rel eased to the reactor bui l d i ng duri ng the acci dent at 

TMI - 2  must be removed from the reactor bui l di ng i n  order to permi t greater 

access  to the bui l di ng than i s  currentl y pos s i b l e. The gases current l y  i n  the 

bui l di ng emi t  suffic i ent radi ati on ( 1.2 rem/hr total body , 150 rad/hr ski n 

dose ) that occupati on of the reactor bui l di ng i s  severe l y  l i mi ted even wi th 

protecti ve c l othi ng. Greater access i s  l i ke l y  to be necessary to mai nta i n  

i nstrumentati on and equi pment requi red to keep the reactor i n  a safe shutdown 

condi ti on. I n  addi ti on greater access woul d faci l i tate the gatheri ng of data 

needed for p l ann i ng the bui l di ng decontami nation  program .  An  add i ti onal 

cons i derati on  i s  that prol onged enc l osure of the Kr-85 w i th i n the bui l di ng 

greatl y i ncreases the ri sk of  i ts success i ve uncontro l l ed rel eases to the 

outs i de envi ronment. 

The staff 1 s  eva l uat i on of al ternati ve methods for removi ng the krypton shows 

that each cou l d  be i mp l emented wi th l i tt l e  ri sk to the heal th and safety of 

the pub l i c. The reactor bui l di ng purge system , charcoal adsorpti on system, 

gas compres s i on , se l ecti ve absorpti on process  system , and cryogeni c  process i ng 

system cou l d each be operated to keep l evel s of ai rborne radi oacti ve materi al s  

to unrestri cted areas i n  comp l i ance wi th the requi rements of 10 CFR Part 20 

(Ref. 1), and the des i gn objecti ves of Appendi x  I to 10 CFR Part 50 of the 

Commi s s i on•s regul ati ons (Ref. 2),  and wi th the app l i cabl e  requi rements of 40 

CFR Part 190.10 (Ref. 3 ). 
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Tab l e  1.1 shows the envi ronmental i mpact of each a l ternat i ve for removi ng the 

Kr-85 from the reacto r  bui l di ng atmosphere. 

Because the i ntegri ty and operab i l i ty of  components wi th i n  ( and part of)  the 

reactor bui l di ng are i mportant to conti n ued safe shutdown and i nh i bi ti ng 

future radioacti ve rel eases to the envi ronment , one of  the most i mportant 

facto rs i n  any deco ntami nation  option i s  the t ime requ i red for i ts i mp l ementation. 

The Kr-85 i n  the reactor bui l di ng has prevented mai ntenance of i nternal 

reacto r-bui l di ng components for about a year. Al l options for removal o f  the 

Kr-85 to al low access to the reacto r  bui l di ng ,  except for the purge option ,  

wou l d requi re at l east 1-1/2 addi t ional  years to i mp l ement. Thi s ti me wou l d  

b e  requi red fo r des i gn and p rocurement ,  i nsta l l ation , testi ng , and operation 

of new sys tems. 

The a l ternat i ve of purgi ng the reacto r  bu i l di ng atmosphere through the hydrogen 

co ntro l  system is c l early the most exped i tious method avai l ab l e for removi ng 

the krypto n. I t  al so res u l ts i n  the greatest env i ronmental i mpact i n  terms of  

pub l i c  do se duri ng no rma l  operations , even  tho ugh such  doses are we l l  wi th i n 

appl i cab l e regu l ations ( Refs. 1, 2 ) .  The other al ternati ves take much longer 

to i mpl ement and al so requi re e i ther long-term sto rage of l arge quanti t i es of  

charcoal contai n i ng Kr-85 or lo ng- term storage of  l arge quanti t ies  of  press uri zed 

Kr-85 gas i n  p ip i ng or ves sel s. I n herent i n  these sto rage methods i s  the ri sk 

of  subsequent acc i dental re l eases o f  the krypton due to e i ther fai l ure of  the 

storage contai ners or operator erro r. 
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Tab l e  1.2 summari zes the advantages and di sadvantages of  each of the al ternative 

methods eval uated for removing the krypton from the reactor bui l ding atmosphere. 

T he staff i s  fu l l y aware of the pub l i c  sentiment against the p l anned or accidental 

re l ease of any further radioacti ve material s from TMI-2 , regardl ess  of how 

sma l l the dose consequences are suspected to be. Parti c u l ar concern has been 

expres sed against purging the Kr-85. However , based on past experi ence , it i s  

likely that future acc i dental  rel eases o r  operational inci dents wi l l  occur i f  

sto rage i s  contin ued .  The po ss i b l i ty of  future accidental  rel eases is  al so 

increased by continued re liance on unmaintained eq ui pment. The staff therefore 

bel i eves that a bal ance must be struck between the i mpact of  a onetime prep l anned 

re l ease of krypton ( and i ts addi tional  benef i ts of al lowing component ma intenance 

in s i de the reacto r  bui l ding and the c l eanup process)  versus the impact of  one 

o r  more acc i denta l sma l l er releases whi l e  storing the Kr-85 fo r 1-1/2 years or 

mo re for subseq uent low-impact processing ( and i ts negat i ve effect of  prec l uding 

s i gn i fi cant work ins i de of  the bui l ding during th i s  period). The staff i s  

unab l e  to determine that the cumu l ati ve psychologi cal stress  resul ting from 

the threat or actual occurrence of one or more minor rel eases  over a 1-1/2 

year period i s  not mo re s i gn i fi cant thdn the stress  that wou l d  resu l t from a 

s ingl e l arger but prepl anned krypton rel ease. 

Wi th al l of  the above con s i derations  in mind , the staff recommends that purging 

of the reactor bui l ding atmosphere to the env i ronment be sel ected as the 

decontamination option for di sposal  of the Kr-85. 
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Based on  our esti mate of doses to the publ i c  from rel eases duri ng the decontam­

i nati on of the reactor bui ldi ng atmosphere by purgi ng through the hydrogen 

contro l system, and our estimate of occupati onal dose, the staff concl udes 

that thi s acti on  does not consti tute a s i gn i f i cant envi ronmental i mpact and 

that the envi ronmenta l i mpacts for each of the a l ternati ve methods wou l d  be 

l ess  than those cons i dered i n  the TMI F i nal Envi ronmental Statement (Ref. 4 ) .  

The staff conc l udes that the hea l th and safety o f  the pub l i c  wi l l  not be 

endangered by operati on of the system i n  the proposed manner and that such 

acti v i ti e s  can and wi l l  be conducted i n  ful l comp l i ance wi th the Comm i s s i on's 

regul ati ons (Refs. 1 ,  2 ). Accordi ng l y ,  the staff does not propose to prepare 

a separate Envi ronmental Impact Statement on thi s action .  

I n  accordance wi th the Comm i s s i on's Nov . 2 1 , 1979 , 1 1 Statement of Pol i cy and 

Notice of I ntent to Prepare a Programmati c  Env i ronmental Impact Statement11 

(see Appendix A) , thi s staff Envi ronmental Assessment i s  bei ng submi tted to 

the Comm i s s i on for the i r rev i ew and di scus s i on. In addi ti on , the Presi dent's 

Counc i l  on Envi ronmental Qua l i ty (CEQ) i s  bei ng consu l ted on thi s .  Comments 

are a l so bei ng sol i c i ted from the pub l i c .  



Tab l e  1.1 
Envi ronmental Impacts of Al ternati ves for Removi ng the Krypton-85 from the Reactor Bui l di ng Atmosphere 

Method 
Reactor Bui l di ng 

Purge 

Charcoa l  Absorpti on 
Systems 

Gas Compressi on 
System 

Cryogen i c  Processi ng 
System 

Sel ecti ve Absorpt i on 
Process System 

Total Offsi te Dose to Maxi mum Exposed I ndi v i dual 
Normal Processing 
Beta ski n dose -
11 mrem 
Total body gamma dose -
0.2 mrem 

Les s  than Cryogeni c 
Proces s i ng System 

Les s  than Cryogeni c 
Process i ng System 

Beta ski n dose -
0. 01 mrem 
Tota l  Body Gamma dose -
l es s  than 0.0002 mrem 

Less than Cryogeni c  
Proces s i n� System 

Acci dents 
Beta ski n dose - 25 mrem 
Total body gamma dose - 0.3 mrem 

Occupati onal Exposures 
1. 3 person- rem 

Ambi ent Charcoal  System 47 person-rem 
Beta ski n dose - 41 mrem 
Total body gamma dose - 0. 5 mrem 
Refrigerated Charcoal System 
Beta ski n dose - 124 mrem 
Total body gamma dose - 1.5 mrem 

Beta ski n dose - 410 mrem 
Tota l body gamma dose - 5 mrem 

Beta ski n dose - 1700 mrem 
Total body gamma dose - 20 mrem 

Absorpti on Process 
Beta ski n dose - 6 mrem 
Total body gamma dose - 0.1 mrem 
Gas Storage 
Beta ski n dose - 1700 mrem 
Total body gamma dose - 20 mrem 

42 person- rem 

137- 255 person- rem 

45 person- rem 

__, 
I 

0'1 



Table 1.2 
Compari son Among Al te rnative s for Removing the Krypton from the Reactor Bui l ding Atmosphere 

Method 
Reactor Buil ding 

Purge 

Charcoa l  Adsorption 

Ga s Compression 
System 

Cryogenic Processing 
System 

Advantage s 
Immediate ly  avai l ab le  for use 
Noncomplex system 
Known tec hnol ogy 
No further uncontro l led 
re lease s after purging 
No requirement for l ong  te rm 
storage and survei l l ance of Kr-85 

Offsite dose effects less  than 
Cryogenic Proces sing System 
Known technol ogy 
Ambient Charcoal  System 
- noncomp lex system 

Off site dose effects less  
than Cryogenic Processing System 
Known tec hnol ogy 
Noncomp lex system, but unde r 
pressure 

Beta s kin dose - 0 . 01 mrem 
Tota l  body gamma dose 
- 0.0002 mrem 
Known technol ogy 

Di sadva ntages 
Beta s kin dose - 1 1  mrem 
Total body gamma dose -
0.2 mrem 
Stress conside rations 
as sociated with re lease 

2-4 yea r de l ay 
Long-te rm storage and 
survei l lance of Kr-85 
in la rge vol ume of cha rcoa l 
Possible f uture uncontro l l ed 
re leases  of Kr-85.  
Refrigerated Cha rcoal System 
- complex system 

2-4 yea r de lay 
Long-te rm storage and 
survei l lance of Kr-85 
under pressure 
Possible f uture uncontro l led 
re leases of Kr-85 . 

20-30 month de lay 
Complex system. 
Long-te rm storage and 
survei l lance of Kr-85 
Possible future uncontrol led 
re leases  of Kr-85. 

Estimated 
Insta l lation Cost 

$75 , 000 
( licensee estimate ) 

$120-160 mi 1 1  ion 
( licensee estimate )  

$50-75 mi 1 1  ion 
( licensee estimate ) 

$10-15 mi 1 1  ion 
( licensee estimate ) 

_, 
I 

0'1 



Method 
Sel ecti ve Absorption 
Process System 

Tab le  1.2 (Continued) 
Advantages 
Offsite dose effects l es s  
than C ryogenic Proces s ing 

System 

Disadvantages 
2-4 yea r delay 
Proces s has on l y  operated on 
small s cal e units . 
Comp l ex system. 
Long-term sto rage and 
surveil l ance of Kr-85 . 
Poss i ble future uncontrol l ed 
re l eases of Kr-85. 

Estimated 
Insta l lat i on Cost 
$4-10 m i l l i on 
( staff estimate) 

I 
...., 
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2. 0 Proposed Acti on 

Thi s  NRC staff assessment responds to a proposal s ubmi tted by Metropol i tan 

Edi so n  Company (the l i censee) for decontami nati ng the TMI-2 reactor bui l di ng 

atmosphere by purgi ng to the envi ronment through the bui l d i ng•s exi sti ng 

hydrogen control system (Ref. 5). The assessment eval uates what e ffect 

decontami nati on  or fai l ure to decontami nate wi l l  have on the l i censee•s work 

force , on the pub l i c  heal th and safety , and on the envi ronment. I t  i nc l udes a 

cons i derati on  of occupati onal  exposures, the potenti al for acci dental rel eases , 

and d i scusses several a l ternat i ves for decontami nat i ng the reactor bui l d i ng 

atmosphere by use of the hydrogen control system. Decontami nat i on of  the 

reactor bui l di ng equi pment , i nteri or wal l s  and surfaces , and treatment and 

di spos i ti on of the water i n  the reactor bui l di ng sump wi l l  be addressed i n  a 

Programmati c  Envi ronmental Impact Statement to be i ssued by the staff l ater i n  

1980. 
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3. 0 Introduction 

As a re su l t of the Ma rch 28 , 1979 acc i dent at the T�I Un i t  2 faci l i ty ,  

s i gn i f i cant quanti ties of rad i oact i ve f i s s i on products and pa rticu lates  were 

re leased into the enc l osed reactor bui l ding atmosphere as  a re su l t of sub­

stantial  fue l  fa i l ure in the reactor core. At the present time ,  the dominant 

rad i onuc l i de rema in ing in the reactor bui l ding atmosphere i s  krypton-85 ( Kr-85 ) ,  

wh i ch has a 10.7 yea r ha lf- l ife. Based on wee kly sampl ing of the reactor 

bui l ding atmosphe re s ince the acc i dent , the concentrati on of the Kr-85 in the 

bui l ding i s  about 1.0 �Ci /cc , whi ch yie l ds a tota l inventory of approximate ly 

57 , 000 curies. The l i censee , in i ts November 13 , 1979 submi tta l ( Ref . 5 ) ,  

ba sed i ts eva l uati on s  on an estimated Kr-85 concentrati on in the reactor 

bui l ding of 0.78 �Ci /cc at that t ime ,  wh i ch yie l ded a tota l inventory of 

app roxi mate l y  44 , 000 curies. Reactor bui l ding atmosphere samp l ing and ana lys i s  

a re di scussed i n  deta i l i n  Secti on 5.0. 

At the p resent t ime the reactor i s  be ing ma inta ined in a safe shutdown 

configurat ion , with the damaged fuel in the reactor vesse l .  The reactor 

bui l ding a i r  coo l ing system i s  ma intain ing  the bui l ding at a s l i ght negat ive 

p ressure (approx i mate l y  -0.7 ps i g) with respect to the outs i de atmosphe re. 

Th i s pressure differentia l ensures  no l ea kage of  the reactor bui l ding atmosphere 

to the env i ronment .  However , before the fac i l i ty can be e i the r  decommi s s i oned 

or  recove red for e ventua l ope ration ,  the damaged fue l must be removed from the 

reactor vesse l  and bui l ding , p laced in conta iners i f  necessa ry , and stored or  

shipped offs i te. The radiati on leve l s in the reactor bui l ding are such that 
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occupancy i s  severe l y restri cted. Less restri cted access to the reactor 

bui l di ng i s  l i kel y  to be requi red to faci l i tate the gatheri ng of data needed 

for pl anni ng the bui l di ng decontami nati on program , and for the subsequent work 

requi red to accompl i sh decontami nati on and c l eanup operati ons. Less restri cted 

occupancy wi l l  requi re that the bui l di ng atmosphere be decontami nated to 

protect workers from exposure to beta and gamma rad i ation  associ ated wi th the 

Kr-85 i n  the reactor bui l di ng atmosphere. 

On November 13 , 1979 , the l i censee s ubmi tted a request to the NRC staff for 

authorization  to decontami nate the reactor bui l d i ng atmosphere by contro l l ed 

purgi ng (feed and b l eed) through the reactor bui l di ng hydrogen control system 

(Ref. 5). I n  a l etter to the l i censee on December 18 , 1979 , the start wi thhe l d  

approval o f  the request to purge the bui l di ng and stated the NRC wou l d  prepare 

an Envi ronmental Assessment on the subject i n  earl y 1980 (Ref.  6). The staff 

revi ewed the l i censee•s submi ttal , i ncl udi ng i ts di scuss i on of vari ous al ter­

nati ves to reactor bui l d i ng purgi ng. As a res u l t  of the revi ew ,  staff requested 

add i ti onal i nformation  i n  the form of 33 questi ons , by l etter on December 18 , 

1979 ( Ref. 7 ). The li censee responded to the staff 1 s  request on  January 4 ,  

1980 ( Ref. 8). Pursuant to the requi rements set forth i n  the Commi s s i on 

pol i cy statement of  November 21 , 1979 ( see Appendi x A) and the February 11 , 

1980 Order by the D i rector of the Office of Nucl ear Reactor Regul ation  ( Ref. 

9 ) , the NRC staff has prepared thi s envi ronmental assessment. Thi s assessment 

i nc l udes the staff•s eval uation  of the l i censee•s mod i f i cati ons to the reactor 

bui l di ng hydrogen control system , as wel l  as a di scuss i on of the need to 

decontami nate the reactor bui l di ng atmosphere ( see Secti on 4.0) , and al ternati ves 

to contro l l ed purgi ng to the envi ronment ( see Secti on  6.0). 
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4.0 Need for  Decontami nati on of the Reactor Bui l di ng Atmosphere 

4.1 Summary 

Less  restri cted acces s  to the reactor bui l d i ng i s  neces sary fac i l i tate the 

gatheri ng of data needed for p l anni ng the bui l di ng decontami nati on program 

pri or to remov i ng the fue l from the reactor vessel  and bui l di ng. Les s  

restri cted access t o  the reactor bui l di ng i s  a l so neces sary i n  order to repai r  

o r  rep l ace nucl ear i nstruments , to mai ntai n the reactor bui l di ng ai r coo l i ng 

system , and to decontami nate the bui l d i ng ,  i ts equi pment and p i p i ng. I n  these 

operati ons , occupati onal expos ure i s  a s i gn i fi cant concern. Current radi ati on 

exposure l evel s wi th i n  the reactor bui l di ng severely  restri ct access to the 

bui l di ng. I n  order to mai ntai n the i nstrumentat i on and equi pment and remove 

the fue l , the Kr-85 i n  the reactor bui l di ng atmosphere must f i rst be removed. 

Furthermore , conti nui ng to i so l ate the Kr-85 wi thi n the reactor bui l di ng i s  

not a v i ab l e a l ternati ve to i ts di sposal  s i nce some uncontro l l ed rel ease i s  

l i ke ly  to occur i n  the future. 

4.2 D i scus s i o n  

T h e  TMI-2 reactor i s  presently bei ng mai ntai ned i n  a safe shutdown subcri ti cal 

cond i ti on wi th damaged fuel i n  the reactor vessel. T he reactor must conti nue 

to be ma i nta i ned s ubcri t i ca l  and thi s  damaged fue l must be  removed from the 

reactor ves sel  and p l aced i n  a safe confi gurat ion  prior  to e i ther p l ant recovery 

to an operab l e status or to decommi s s i on i ng. The l i censee i s  presently relyi ng 

on  boron i n  so l uti on i n  the reactor coo l ant to mai ntai n the core subcri ti cal 



4-2 

because i t  i s  bel i eved that some of  the control rod materi al  me l ted duri ng the 

acci dent and may now be drai ned out of the core. · Most of the i nstrumentati on 

prov i ded for mon i tori ng the reactor neutron f l ux i s  present ly i noperabl e. 

O nly one nuclear i nstrument channel i s  operati ng. I f  thi s i nstrument fai l s  

there wi l l  be no d i rect meas urement to prov i de ass urance that the reactor core 

i s  not goi ng cri ti cal  agai n. Therefore, i t  wi l l  then be necessary to i nfer 

the reacti v i ty status of the core by conti nui ng to peri odi cal ly  obtai n reactor 

cool ant samp l es and to analyze thei r boron concentrati on. In  order to repai r 

or rep l ace any of the damaged nucl ear i nstruments , the l i censee needs l ess  

restri cted access  to the  upper operati ng deck areas i n  the  reactor bu i l d i ng. 

Based on a reactor bui ld i ng K r-85 concentrati o n  of 1.0 �C i/cc (see Sect i on 

5.2), the tota l body gamma dose rate from the krypton c l oud al one to an 

i nd i v i dual i ns i de the bu i l di ng i s  approximate ly 1.2 rem/hour. The beta dose 

rate from the c l oud to the unshi e l ded sk i n  of an i ndi vi dual i ns i de the bui l d i ng 

i s  approxi mate ly 150 rads/hour. Protective c l oth i ng cou l d  be used to shi e l d  

workers from di rect beta rad i at ion from the krypton c l oud .  However K r-85 has 

the unique capab i l i ty of i nfi l trati ng and di ffus i ng through protecti ve garments . 

Furthermore, the protecti ve garments wou l d  not d imi n i s h the gamma dose rate of 

1. 2 rem/hr. Decontami nat i on of the reactor bui l d i ng atmosphere woul d el i mi nate 

the i neff i c i ency and burden of work i ng i n  spec i a l i zed protecti ve c l othi ng and 

se l f-contai ned breathi ng apparatus that wou l d  otherwi se be requ i red. 

The benefi ts from the removal of the contami nated atmosphere from the reactor 

bu i l d i ng are s i gni fi cant s i nce the krypton c loud contri butes approxi mately 75% 

of the total body gamma f ie l d on the operati ng fl oor (at the 3471 e l evati on) 
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of  the reactor bui l d i ng. Mean i ngful  progress  toward the eventua l removal of 

the damaged core and the c l eanup of  the reactor coo l ant system cannot begi n 

unti l the reacto r bu i l di ng atmosphere i s  decontami nated. 

The damaged fue l conta i n s  most of the fi s s i on products wh i ch were generated 

duri ng operation  of the reactor. These fi s s i on products are conti nui ng to 

generate heat (approxi mate l y  200 k i l owatts at present) i n  the reactor core due 

to thei r radi oacti ve decay. The reactor cool ant system i s  removi ng th i s  decay 

heat from the core by natural convect i on ci rcu l ati on. Approxi mate l y  50% of 

the heat i s  bei ng removed by the secondary coo l i ng system th rough the 11A11 

steam generato r ,  wh i l e  the remai nder i s  be i ng d i s s i pated to the reactor bui l di ng 

atmosphere due to heat l osses from the reactor coo l ant system . The t'eactor 

b u i l d i ng atmosphere i s  being ma intai ned at approximatel y  75°F by the reactor 

bui l di ng ai r cool i ng system. Th i s  coo l i ng acti on i s  ma i ntai ni ng the reactor 

b u i l di ng at a s l i ght  negati ve pressure (approxi mate l y  -0.7 ps i g) w i th respect 

to the o uts i de atmosphere. Th i s  pres sure di fferentia l  prevents l eakage of  the 

reactor bu i l ding atmosphere to the env i ronment . Other factors wh i ch effect 

the pressure di fferenti a l  between the reactor bui l d i ng atmosphere and the 

outs i de atmosphere i n c l ude (1) pressure differential due to wi nd currents over 

and around the bu i l di ng, (2) changes i n  barometr ic  pressure, and (3 ) changes 

i n  external  ai r temperatures .  

The bui l di ng • s ai r- coo l i ng system•s fans  were qual i fi ed for 3 to 4 hours of 

conti nuous operati on i n  a 100% re l ati ve humi di ty envi ronment. They have been 

operating nearly conti nuous l y  s ince the March 28, 1979 acc i dent i n  a h i gh­

humi d i ty envi ronment. Therefore , these fans can reasonab l y  be expected to 
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fai l at any ti me. The i r  fai l ure wou l d  resu l t i n  a decrease of heat removal 

from the reactor bui l di ng atmosphere whi ch wou l d  i n  turn cause the atmospheric  

press ure i n  the  reactor bui l di ng to  i ncrease and become pos i ti ve rel ati ve to 

the outsi de atmosphere. The l i censee has cal cu l ated that the reactor bui l d i ng 

i nternal pressure coul d  ri se to 1-2 ps i g  i f  thi s  coo l i ng system fai l s. The 

staff has cal cul ated that for worst-case condi ti ons , thi s press ure cou l d ri se 

to as h i gh as 4 ps i g. 

Wi th the reactor bui l di ng atmosphere at a pos i t i ve pressure, uncontro l l ed 

l eakage of the reactor bui l di ng atmosphere to the outs i de envi ronment wi l l  

occur even wi thout further degradat ion  of  the exi sti ng reactor bui l di ng 

i ntegri ty. The reactor bui l di ng has a des i gn l eakage rate of 0 . 2%  by we i ght 

per day at 60 p s i. T he measured l eakage rate of the reactor bui l di ng duri ng 

i ts most recent l eakrate test (conducted early January 1978) was 0.095% by 

wei ght per day at 56 ps i. As cal cu l ated by the NRC staff , the offs i te doses 

due to uncontro l l ed l eakage from the reactor bui l d i ng at 1-2 p s i g  at i ts 

des i gn l eak rate are shown i n  Tab l e 4.1. Uncontro l l ed l eakage wou l d  al so 

i ncrease the l i ke l i hood of expos ures to i n-p l ant workers. Vari ous potenti a l  

re l ease pathways, i nc l ud i ng equ ipment hatch sea l s ,  a ir  l ock seal s ,  fl anged 

penetrati ons that use seal gas kets , i n  add i t i on to i nadvertent openi ngs of 

re l ease pathways due to equipment mal functi ons or operator errors , al so exi st. 

T hese potent i a l  pathways are seal ed by sea l s wh i c h  are present ly i naccess i b l e  

for mai ntenance because o f  h i gh ambi ent rad i ati on l eve l s. These seal s can be 

expected to degrade wi th t ime wh i ch cou l d res ul t i n  an i ncrease i n  the uncon­

tro l l ed l eakage from the reactor bui l di ng i f  the bui l di ng were at a posi tive 

press ure. D i sposal of the Kr-85 i n  the reactor bui l di ng atmosphere woul d  of 

course e l i mi nate the potenti a l  for i ts uncontro l l ed rel ease. 
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Based on  the forego i ng di scus s i on, the staff bel i eves that i t  i s  i n  the best 

i nterest of the publ i c  heal th and safety to purge the reactor bui l di ng promptly 

pri or  to comp l et i on of the Programmati c  Envi ronmental Impact Statement. 

Tab l e  4 . 1 

Offs i te Doses Due to Uncontrol l ed Leakage1 

Offs i te Dose Offs i te Dose 

Duri ng a 1-Day Duri ng a 30-Day 

Peri od, mrem2 

� 

0.5 

Q): 
0.01 

Peri od, mrem3 

� 

10 

Q): 
0 .  12 

1Reactor bui l di ng at 1-2 p s i g  and l eaki ng at- i ts des i gn l eak rate of  0.2% by 

wei ght per day (114 curi es ). 

2A val ue for X/Q of 10-4 sec/m3 was used for thi s cal cul ati on. 

-5 
3A va l ue for X/Q of 6.8 x 1 0  sec/m3 was used for thi s cal culati on. 
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5 . 0 Reactor Bui l d i ng Ai rborne Activ i ty 

5 . 1  Gas Sampl i ng and Analys i s  

Three types o f  reactor bui l d i ng air samp l es are co l l ected week l y  to determine 

the nature of ai rborne contai nments i n  the bui l ding .  Samp l es are taken for 

nob l e  gases, part i cu l ate, and rad io i odi ne activi ty. Ai r samp l es are taken 

from two poi nts i n  the reactor bui l ding.  The samp l es are transmitted through 

two lines runn i ng from the dome to the reactor bui l di ng ai r samp l e  gaseous 

moni tor .  

Redundant i n l et and di scharge val ves are prov i ded for the system to prevent a 

s i ng l e-acti ve fai l ure of any val ve from impari ng the function  of the system. 

Samp l es are ana l yzed wi th a gas chromatograph to determi ne hydrogen content. 

A gamma spectrum analyzer is used to determi ne the i sotop i c  compo s i t i on of the 

samp l e .  The Kr-85 gas acti v i ty i n  the reactor bui l di ng atmosphere i s  determined 

by gamma spectroscopy. Isotopi c i dentification i s  made on the basis of the 

d i screte energy l eve l s  at which gamma rays are absorbed i n  a Geli detector. 

Particul ate acti v i ty is  determi ned i n  the reactor bui l d i ng atmosphere by 

pump i ng bui l di ng ai r through a fi l ter. Parti c u l ate acti v i ty is removed from 

the ai r by fi l ters , which are then analyzed using gamma spectroscopy, as 

descri bed above . To determi ne the concentrati ons of the di fferent types of 

i odi ne i n  the atmosphere, a samp l e  of the reactor bui l di ng ai r is  pumped 

through a series of fi l ters. Separation  of the di ffe rent forms of iodine is 

accomp l i shed based on the re l at ive affi n i ty of each iodine spec i es for a 

spec i f i c  fi l ter media. Each fi l ter is  then ana lyzed using gamma spectroscopy. 
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I n  addi t i o n  to the routi ne sampl es for nob l e  gases , particu l ates , and i odi ne , 

sampl es are obtai ned for tri t i um ,  and gross beta analyses. The res u l ts of the 

samp l i ng program are presented i n  the fo l l owi ng secti on , 11 Source Term Deri vati on.11 

5.2 Source Term Deri vati o n  

Samp l e  resu l ts to date i ndi cate that the domi nant isotope wi th i n  the reactor 

bui l di ng atmosphere is Kr-85. Radi oact i ve decay has reduced other radi oacti ve 

isotopes of xenon and krypton to negl i gi b l e  quant i t i es. Based on sampl es 

taken for the peri od i nd i cated , the source term for Kr-85 is 1 �Ci /cc. Parti cul ate 

l eve ls , pri mari ly ces i um-137 , are on the order of 1 x 10-9 �Ci /cc. Rad i oacti ve 

decay has reduced i odi ne l evels  in the reactor bui l di ng to bel ow m i n i mum 

detectabl e  acti v i ty (MDA) l evels of 1 x 10-9 �Ci /cc. Al though the reactor 

bu i l d i ng a i r  samp l es have not been speci fi cal l y  ana lyzed for stronti um-89/90 , 

the resu l ts of gross beta analyses performed on  the ai r sampl es show that very 

l i tt l e ai rborne stronti um-89/90 is present. 

The tri ti um concentrati on i n  the reactor bui l d i ng is 3.6 x 10-5 �Ci /cc. Th is 

is a cal cu l ated val ue based on  reactor bui l d i ng re l at i ve h umi d i ty of 90% and 

the concentrati on of tri ti um i n  the reactor bui ld i ng s ump. 



6.0 Decontamination Al ternatives 

6.1 Reactor Bui l ding Purge 

6.1.1 Introduction 
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The hydrogen control  subsystem is an existing subsystem original ly i nstal l ed 

as a backup system to the hydrogen recombiners. The system is being modified 

to al l ow step-wise increases in f l ow up to a maximum of 1000 cfm. Actual 

purge rates duri ng any time interval woul d be dependent on meteorol ogical 

conditions and reactor bui l ding concentrations. The hydrogen control  system 

woul d remove reactor bui l ding atmosphere through a fi l ter system and discharge 

it to a 160  ft. pl ant vent stac k. Use of this wou l d  resul t in rel eases of  

radioactive materials to  the environment. However , cal cu l ations based on 

actual meteorol ogical and rel ease rate data can be used to monitor radioactive 

rel eases so that they do not exceed the design objectives of 10 CFR Part 50, 

Appendix I ( Ref. 2 )  and the app licab l e  requirements of  40 CFR 190.10 ( Ref. 3 ) .  

6.1.2 System Description and Operation 

The proposed purge of  the Unit 2 bui l ding to the atmosphere wou l d use the 

hydrogen control  subsystem of  the reactor bui l ding venti l ation system. Radio­

active gases purged from the reactor bui l ding woul d be di l uted with l ess 

contami nated exhaust air and rel eased via the U nit 2 vent stac k ,  which is 

160 feet above grade l evel. The hydrogen control  system ( hereafter, the purge 

system) was origi nal ly designed for use as a back up for the hydrogen recombiners. 

The major components of  the purge system incl ude: an exhaust fan , isol ation 
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val ves ,  and a fi l tration system . The fi l tration system cons ists o f  a prefi l te r ,  

a HEPA fi l te r ,  an acti vated carbon fi l ter , and a second HEPA fi l ter. Rep l ace­

ment ai r to the reactor bui l ding wo u l d  be suppl i ed through a suppl y  val ve. 

The maxi mum discharge f low rates during purge system operation wou l d  be based 

on the Techn i cal  Spec i fi cation l i m i t  for Kr-85 re l eases through an e l evated 

vent stac k (Ref. 12) . In i tia l  purge rates wou l d  be expected to be in the 

range of  50 to 100 c fm. As the Kr-85 concentrations are reduced , the purge 

rate wou l d  be al lowed to increase up to a maxi mum of 1000 cfm. The purge rate 

during any t ime interval wou l d  be dependent on favorab l e  meteoro logi ca l  

conditions (e.g., good dispers ion due to high winds) and app l icable technical  

spec i fi cation l i m i ts .  Prior to a purging period , meteoro logi cal data wo ul d be 

reco rded and predi cted incremental dose at the s i te bo undary woul d be cal cu l ated. 

Administrat i ve l i mi ts wou l d  be set to ass ure that off-s i te dose l i m i ts are not 

exceeded. During purge cyc l es ,  actual meteorologi cal and rel ease- rate data 

wou l d  be used to cal cu l ate accumu l ated off-s i te doses to ass ure that the 

des i gn objecti ves of 10 CFR Part 50 Appendix I and the app l i cab l e  requi rements 

o f  40 CFR Part 190.10  are not exceeded (Refs. 2 ,  3 ). The l i censee esti mates that 

i t  wou l d  take 60 days to reach the MPC l eve l of 1 x 10-5 �Ci /cc in the reactor 

bui l ding. 

F i gure 6.1 provi des a f low di agram o f  the purge system. Mod i f i cations to the 

purge system wo u l d  incl ude ( 1 )  rep l ac in g  the hydrogen contro l system exhaust 

fan wi th a fan capab l e  of  producing a maxi mum f low o f  1000 cfm ,  ( 2 )  recommission­

ing the auxi l i ary bu i l ding and fue l-handl ing  bui l ding fi l ter trains, incl uding 
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ANS I  N510 tes ting of the fi l ter trains , (3 ) calibrating and reactivating the 

stac k monitor, (4)  securi ng the supplementary fi l ter train  by turning off the 

supp l ementary fans and c l osing the iso l ation door from the stac k in l et p l enum 

to the filters , and (5 ) uncapping the plant•s  vent stack. 

6.1.3 Occupational  Exposur� 

The design criterion for the existi ng hydrogen control subsystem ( the purge 

system) was that occupational exposure shoul d be mai ntai ned 11 as l ow as is  

reasonab ly achievab l e.11 Therefore , the design is  consistent with the guidance 

of Regulatory Guide 8.8 ( Ref. 13 ). The fol l owing sections describe the design 

and operational features included to mi nimize occupational exposure. Contro l  

during a purging i nterval would be exercised remotely from the Unit 2 control 

room. A n  auxiliary operator would be required to be in the auxi liary bui l ding 

during system operation. The auxi liary operator woul d have communication ties 

with the control room and be stationed in  a l ow radiation area.  

The dose to operators during processi ng wi ll be approximate ly 0. 8 person-rem . 

Changing the HEPA and charcoa l  fi l ters wi l l  a l so contribute to occupational 

expos ure . T hese fi l ters wi ll  have a surface dose rate of approximate ly 0.4 R/hr. 

and fi l ter changing wi l l  requi re approximatel y  one-half hour per fi l ter. I t  is  

expP.cted that the filters wil l  be changed on ly  once at the end  of the purge 

operation, res u l ti ng in approximate ly 0.5 person-rem. Therefore, the expos ure 

for processi ng and filter change would be approximate ly 1.3 person- rem. 
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6.1.4 Envi ronmental Impact 

Based on  data taken i n  the reactor bui l d i ng atmosphere , the radi oacti ve con­

tami nants that exi st i n  thi s  atmosphere are parti cul ates at concentrati ons on 

the order of 1 x 10-9 �Ci /cc, and krypton gas at a concentrati on of about 1 

�Ci /cc. 

The i ns tal l ed fi l ter system wou l d remove parti cul ates from the process stream. 

Thi s f i l ter system i s  expected to have a parti cul ate removal eff i c i ency of at 

l east 99.9%; however, i n  our evaluati on, we used a conservati ve removal effi-

c i ency of  90% .  These f i l ters wou l d not be effecti ve i n  remov i ng the nob l e  gas 

contami nant, Kr-85 . Therefore, the pri mary i sotope that wou l d  be rel eased 

dur i ng a purge operat i on wou l d  be Kr-85. 

Offs i te doses due to Kr-85 re l eases are esti mated here on the bas i s  of 

h i stor ical  meteoro l ogi cal cond i t i ons i n  p l ace of real t ime meteoro l og i ca l  

condi t i ons. Data used i n  thi s  eval uati on regardi ng rel ease poi nt i nformati on 

and h i stori cal meteoro l ogi cal cond i t i ons were taken from the F i na l  Envi ron-

mental Statement for TMI, Uni t 2 ( Ref.4 ). They represent the average annual 

meteoro l og i cal  d i spers i on associ ated wi th  a purge from the reactor bu i l di ng to 

the nearest s i te l and boundary where the dose wou l d  be expected to be h ighest. 

The associ ated X/Q (wh i ch i s  a measure of the d i spers i on ach i eved between the 

rel ease po i nt and the nearest offs i te l ocat ion)  i s  6 . 7  x 10-6 sec/m3 . To 

cal cu l ate offs i te concentrati ons based on rel ease rate and meteorol og i cal  

factors, the X/Q i s  mu l ti p l i ed by the rel ease rate i n  C i /sec . 
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The Kr-85 contri buti on to the beta ski n dose woul d  be l arger than that of any 

other source .  On the bas i s  of the rel ease of 57 , 000  Ci , and an  average di s­

pers i on factor of 6.7 x 10-6 sec/m3 , the beta ski n dose i s  esti mated to be 16 

mrem and the gamma total body dose i s  estimated to be 0 . 2 mrem. These numbers 

represent the maxi mum dose that cou l d  occur to an i ndi v idual cont i nu i ously 

present at the  s i te boundary duri ng the rel ease peri od based on average annual 

meteoro l ogi cal  condi ti ons. Usi ng our normal Regu l atory Gui de 1 . 109 assump­

ti ons ( Ref .  14 ) for the cal c u l at i on of doses ( name l y ,  an occupancy factor of 

70% ) a s ki n  dose of 11 mrem wou l d  be cal cul ated. No credi t i s  taken for dose 

reducti on by bui l di ng structures . The l i censee has proposed to control the 

re l eases i n  such a manner so that they are made only when the meteoro l ogi cal 

condi ti ons are favorab l e  for di spers i ng the krypton gas . We have revi ewed 

thi s approach and concl ude that i t  i s  enti rely feas i b l e  to decrease the above 

cal culated dose by another factor of 2 or 3 by thi s method.  

Duri ng a purge , i rrespecti ve of whether it is control l ed by the method sug­

gested by the l i censee , or by some other method , the NRC staff woul d requi re 

that al l parameters re l ating to dose be moni tored. Constant mon i tori ng wou l d  

be requi red for such parameters as meteorol ogi cal condi ti ons , reactor bui l di ng 

i sotop i c  content ( cal cu l ati ons and samp l i ng ) , purge system fl ow rate , and 

concentrations at the s i te boundary ( comb i nati on of cal cu l at ion and envi ronmen­

tal mon i tori ng). Thi s  mon i tori ng wou l d  be done to control re l ease rates so 

that doses are mai ntai ned as l ow as i s  reasonab l y  achi evab l e .  
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6.1.5 Acci dent Analys i s  

The components for the purge system are l ocated in the Un i t  2 auxi l i ary 

bu i l ding. A major rupture in the purge system wou l d  al l ow Kr-85 to be 

rel eased to the auxi l i ary bu i l ding .  Any Kr-85 re l eased to thi s bui l ding woul d 

be exhausted through the auxi l i ary bui l ding venti l at i on system to the pl ant  

stac k .  Th i s path wou l d  be the same rel ease pathway as that for  the normal 

purge system . 

The worst-case acc i dent wou l d be an inadvertent i n i t i ati on of the purge system 

at maxi mum f l ow of 1000 cfm wi th a Kr-85 concentrati on in the reactor bui l ding 

atmosphere of 1 �C i/cc .  In our  anal ys i s  we as sumed that 30 min utes were 

requi red for the operator to detect the l eak and i sol ate the system . During 

thi s 30-minute peri od, a total of 850 curi es wou l d  be rel eased. The meteoro­

l og i cal  di spers i on parameter X/Q used for th i s  acc i dent scenari o  was 6 . 8  x 

10-4 sec/m3. Using Regul atory Gui de 1.109 (Ref.14 ), the staff ca l cu l ates that 

the total body gamma dose caused by thi s acci dent woul d  be 0.3 mrem and that 

the beta s kin dose wou l d  be 25 mrem . These doses represent on ly a smal l 

fracti on of 10 CFR Part 100 l i mi ts ( Ref. 15 ). 

Summary 

T he Hydrogen Control System proposed for use to purge the reactor bu i l ding i s  

an exi sting system that offers the advantage of decontaminati on of the reactor 

bui l ding envi ronment in a short peri od of t i me when compared to the other 
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alternati ves. The t i me requi red to i mplement alternati ves to purgi ng would be 

s uffi c i ently long that guarantee i ng conti nui ng reactor build i ng i solati o n  can 

not be assured. 

Other advantages offered by purgi ng are: 

(1 )  controlled releases can be mai ntai ned wi thi n appl i cable federal 

regulati ons ; 

(2) purge has a small general populati on acc i dent dose i mpact when 

compared to other alternati ves; 

(3 ) purgi ng to the atmosphere el im i nates the need for long term 

surve illance of Kr-85; and , 

(4) purg i ng of  Kr-85 to the atmosphere can be performed under well­

controlled cond i t i ons and can meet all the exi sti ng Techni cal 

Spec i fi cations  and Regulatory requi rement for all operati ng 

reactors. 

The pri mary di sadvantage of purg i ng the reactor buildi ng can be related only 

to publ i c  i nterpretati on of  the i mpact of  releas i ng radi oacti ve materi als to 

the envi ronment . Us i ng the Hydrogen Control Subsystem would requi re approxi ­

mately 60 days to purge the reactor buildi ng ,  thus caus i ng psychologi cal 

d i stress  i n  the v i c i n i ty of the plant. 
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6.2 Charcoal Adsorpti on  Systems 

6.2.1  I ntroducti on 

The NRC staff eval uated both the ambient temperature and refri gerated charcoal 

adsorbers system. Both systems wou l d  requi re extremely  l arge vol umes of 

charcoa l ; the amb i ent system wou l d  require 34 , 000 tons and the refri gerated 

system 12,000 tons. Both charcoal systems when operating normal ly wou l d  have 

no rel eases associ ated wi th them ; however , duri ng anti c i pated operati onal 

occurrences signi fi cant rel eases can be expected. S i nce nob l e  gases do not 

react chemical ly with charcoal , l ong term surve i l l ance wou l d  be required. The 

packaging ,  s hipp i ng ,  and u l timate bur ia l  of the l arge quantity of contami nated 

charcoal produced i n  these systems wou l d  create s i gn i fi cant safety hazards. 

6.2.2 System Description and Ope rati on 

Ambient Charcoal System. Radi oactive a i rborne acti vity re l eased from the 

reactor bui l ding wou l d  fo l l ow the same fl ow path descri bed for the purge 

system. I f  the charcoal i n  the adsorber system i s  exposed to humi d i ty i n  

excess  o f  3%, the charcoa l wou l d  l ose  its ability to adsorb krypton. I n  a 

charcoal adsorber system the major fraction of the water vapor wou l d  be removed 

in its passage through the coo l er condenser. Additional  remova l cou l d  be 

accompl i s hed by passing the gas through a des i ccant dryer. I n  the event of  an  

operational upset , where excessive moi sture or other gase s  pass through the 
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mo i sture removal equ i pment , a guard bed could be used to protect the mai n 

charcoal bed .  The us ual guard bed vo l ume i s  2 to 3 ft3. The mai n  charcoal 

beds would cons i st  of tan ks contai n i ng charcoal , whi ch would be arranged i n  45 

rows of 10 tan ks per row. Storage tanks rather than p i p i ng would be used to 

fac i litate i n i t i al load i ng of  the charcoa l.  When breakthrough occurred in  a 

bed , the bed wou ld be i solated and used to store the Kr-85. Based on  calcula­

ti ons i t  wou ld  requi re approxi mately 34 ,000 tons of charcoal to store the 

krypton i n  the U n i t  2 reactor build i ng. The tank would requi re manholes on the 

top and bottom for load i ng and d i sposal of the charcoal. Each tank wou ld  have 

i solati on valves manually operated to i solate the tank and remove i t  from 

servi ce. The upper l i m i t  on tank s i ze would be based on shop fabricati ng 

capability and shippi ng considerations. F i gure 6.2-1 provides a flow diagram 

of the c harcoal adsorber system. 

Us ing the above considerati on , the maxi mum tan k s i ze wou ld  be 12 feet in 

diameter and 50 feet i n  length. The system would requ i re 450 atmospheric 

press ure tan ks. Hous i ng the tan ks wou ld  requ i re a bui ld i ng 700 long , 150 feet 

wide ,  and 60 feet high. F i gures 6 . 2-2 provides the conceptual l ayout for the 

bui l d ing to house the charcoa l system. 

Refrigerated Ad sorber System. The i nput f l ow path for the l ow temperature 

charcoal ad sorber system i s  the same as that for the amb i ent system. The low 

temperature sys tem offers the benef i t  of i ncreasing the ad sorpti on coeffici ent 

by a factor of from 2 . 5  to 3. The i ncreased ad sorpti on coeff i c i ent red uces 

the required vol ume of charcoal by the same factor. Therefore , a low temperature 

charcoal ad sorber system wou ld  requ i re approximately 12,000 tons of charcoal .  
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However ,  the advantage gai ned by red uced charcoal volume i s  offset by i ncreased 

system comp l ex i ty. A malfuncti on of the refri gerati on equi pment system cou l d  

cause an i ncrease i n  charcoal temperature and therefore cause a n  uncontrolled 

release of Kr-85. A vau l t must be constructed and mai nta i ned at 0°F wi th a 

mec han i cal ref r i ge rat i on uni t. The system des i gn must i nclude methods  to 

prevent the loss  of cool i ng ,  and to wi thstand the pres sure build up i n  the 

event of total loss of cool i ng ab il i ty .  

6.2.3 Occupati onal  Exposure 

The des i gn c r i ter ion  for both the amb i ent and low temperature charcoal ad sorpt i o n  

system would i nclud e  features t o  ma i nta i n  occupat i onal exposure 11as l ow a s  i s  

reasonably ach ievab l e.11 Si nce the charcoal adsorption systems are desi gned 

for full noble gas retenti on  on the charcoal beds , the ons i te total body dose 

has been cal culated to be approxi mately 47 person-rem. Th i s total body dose i s  

based on  expected mai ntenance and surve il l ance duri ng proces s i ng and storage. 

6 . 2.4 E nv i ronmental Impact 

A properly operati ng charcoal adsorber system would fully treat and store the 

Kr-85 i n  the reactor build i ng atmosphere. Therefore the rad i ologi cal i mpact 

of a normally operati ng charcoal adsorber system would have no off s i te dose 

effect. However ,  i n  evaluati ng the potenti al envi ronmental i mpact of a charcoal 

adsorber system , seri ous cons iderat i on must be g i ven to the h i gh probab i l i ty 

of uncontrolled leakage from the reactor build i ng duri ng constructi on and 
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testi ng peri ods. Constructi on and test i ng of a charcoal system wou l d cause a 

del ay of from 2 to 4 years i n  reactor atmosphere c l eanup . It woul d  be reasonabl e  

to assume that duri ng the constructi on  peri od a l eak i n  the reactor bui l di ng 

wou l d occur. The effects of i so l ati ng the reactor bui l d i ng for extended 

peri ods are covered i n  Secti on 4 . 0 .  

Because a normal ly operati ng charcoal adsorber system woul d have a m i n i mal off 

s i te radi o l og i cal effect, s igni f icant rel eases of gases to the envi ronment 

wou l d occur on ly i n  the event of off-normal condi ti ons, such as equi pment 

faiiure or operator error.  Cond i t i ons such as gas dryer mal function-d� i ng 

operati on or mo i sture breakthrough  coul d resul t i n  an i nadvertent krypton 

rel eases. 

Duri ng i ts rev i ew, the staff1s major concerns were the envi ronmental i mpact of 

long-term on-s i te storage , off- s i te sh ipments of very l arge vol umes of charcoal,  

and the  l ong de l ay caused by constructi on of the charcoal system. Because of 

the l arge quanti ti es of charcoal requi red wi th charcoa l adsorber systems , the 

staff be l i eves that the handl i ng and packag i ng prob l em make off- s i te shi pments 

extremel y  di ff icu l t. Moreover , the use of a charcoal system does not so lve 

the prob l em of fi nal di sposal of Kr-85 . The use of a charcoal system woul d 

make l ong-term on-s i te storage necessary.  S i nce the charcoal and krypton do 

not undergo chemi cal reacti ons , l ong-term (100 years) survei l l ance wou l d  be 

requ i red because the pos s i b i l i ty wou l d  exi st for an uncontro l l ed rel ease to 

the envi ronment. 
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6.2.5 Acc ident Analys i s  

Ambi ent Charcoal System. I n  thi s system 450 tan ks contai n i ng charcoal would 

be used. T he rad i oacti v i ty i n  each succeed i ng tank would  decrease as the 

act i v i ty i n  the reactor bu ild i ng decreased. The h i ghest acti v i ty tan k  would 

contai n 1430 curi es. Assumi ng that the charcoal tank i solati on valve fails 

and the enti re 1430 curi e i nventory escaped, it has been calculated that the 

dose e ffect at the s i te boundary would be 41 mrem beta s k i n dose and 0.5 mrem 

total body gamma dose. 

Refrigerated Adsorber System. I n  thi s system 150 tanks contai n i ng charcoal 

would be used. T he rad i oacti v i ty i n  each succeed i ng tank would decrease as 

the act i v i ty i n  the reactor bu ild i ng decreased. T he h i ghest acti v i ty tank 

wou ld  contai n approx i mately  4300 cur i es. I f  the same assumpti ons  are used for 

thi s system as were used wi th the amb i ent system, the dose effects gi ven for 

the amb i ent system can be i ncreased by approx i mately  3 ti mes. Therefore, beta 

s ki n dose of 124 mrem and 1.5 mrem total body do�e gamma could be expected. 

Summary 

I t  i s  pos s i ble  to remove nob l e  gas f i s sion products by charcoal ad sorber 

systems at room temperature or wi th refrigerated charcoal adsorbers systems. 

S i mp l i ci ty of  operati ons and app l i cabi l i ty to extremely rad i oact i ve gas 

m i xtures a re the pri mary advantages of the room temperature charcoa l absorber 

removal method. However , the major d i sadvantage for a room temperature 
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charcoal ads orber sys tem i s  the l arge vo l ume of charcoal requi red. Add i ti onal l y ,  

the l arge vo l ume o f  charcoal makes off- s i te s h i pment i mpracti cal .  Use o f  a 

refri gerated adsorber charcoal system would red uce the vo l ume of  charcoal 

requi red . To gai n a red ucti on i n  charcoal vol ume an i ncrease i n  equi pment 

complex i ty must be accounted for. S i nce the pri mary act i v i ty i n  the reactor 

atmosphere i s  Kr-85 , a nob l e  gas f i s s i on product that does not ord i nari l y  

react chemi cally , the charcoal adsorber would then b e  used a s  phys i ca l  adsorber 

to retai n the Kr-85. When co l l ected , the krypton-85 wi l l  not be f i xed i n  the 

charcoa l bed col l ector and conti nued a i r flow wil l eventual l y  cause break­

through and sweep the Kr-85 from the collector. Th i s acti o n  can be prevented 

on ly  by the removal of the charcoal adsorber bed from the proces s_stream . 

Loaded charcoal beds would then remain i n  storage i ndefin i te l y. 
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6.3 Gas Compress ion System 

6.3.1 Introducti on 

The gas compress i on system i nvol ves drawi ng off the reactor bui l d i ng atmosphere 

into sui tabl e  pressuri zed storage contai ners so that the enti re bui l di ng 

atmosphere, i ncl ud i ng Kr-85, remai ns i n  pressuri zed storage for approximately 

100 years . The total vol ume to be stored i s  23 mi l l i on cub i c  feet. T h i s  

system wou l d reduce the Kr-85 concentrati on i n  the reactor buildi ng by feed 

and b l eed operati on to the maxi mum permi s s i b l e  concentrati on of 1 x 10-5 

�Ci /cc. 

6.3.2 System Descript ion and Operati on 

T he gaseous contents of the reactor bui l di ng may be transferred to pressuri zed 

gas containers for l ong-term storage. The containers can be des i gned i n  

vari ous pressure/vol ume combinati ons to accommodate the reactor bui l di ng 

gases. 

To reduce act i v i ty i n  the reactor bui l ding to maxi mum permi s s i b l e concentrati ons 

(MPC) , a total of 11. 5 reactor bui l ding vol umes (23 mi l l i on cub i c  feet) wou l d  

b e  transferred to storage. T he compressed gas train wou l d  incl ude gas dryers , 

a charcoal adsorber ,  a HEPA fi l ter, three gas compressors , storage contai ners , 

and associ ated p ip ing and val ves. F i gure 6.3-1 provi des a fl ow di agram of the 

system. T he compressed gas wou l d remain stored on s i te for approximatel y  100 
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years to allow the K r-85 to decay. The minimum volume for the storage system 

would result if the gas were stored at the highest possible pressure. The 

practical upper pressure limit for gas storage is  2500 psig. At this  pres sure , 

80 ,000 standard gas bottles ( 1.54 cubic feet) would be needed to store the 

gas . At the other end of the spectrum is  a large volume , low pressure storage 

system. For example , if  a contai ner the size of the existing reactor building 

were constructed , the gas could be stored at 170 psig. 

The General Public Utilities Corporation ( GPU) contracted with MPR Associates 

to i nvestigate the most practical means for stori ng the compressed gas ( Ref. 

16 ). The gas would be stored at 340 psig in  36-i nch outside-diameter standard­

wall pipes. One mill·ion cubic feet of vol ume would be requi red , which would 

be eq uivalent to 150 ,000 linear feet , or 28 miles of pipe. T he pipe storage 

complex recommended is divided into two major sections to mi nimize shieldi ng .  

The high activity pipi ng section would include 20% of the pipi ng and would 

contai n 90% of the Kr-85. T he high activity section would be segregated into 

five units to limit K r-85 releases in the event of leakage , and to optimize 

inherent shieldi ng. Lower activity pipe units would be placed to the outside 

of the storage area to act as a shield for the highest activity units in  the 

center. The building to house the high activity piping , the filters , d ryers , 

and gas compres sors , would be 260 feet long , 90 feet wide ,  and 30 feet high. 

Six i nches of concrete s hieldi ng would be required. The low activity pipe 

section would contai n  80% of the total piping and 10% o f  the K r-85. The 

building for housing the low activity piping would be 220 feet long , 160 feet 

wide , and 60 feet high. I t  would req ui re no shieldi ng. 
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6.3 . 3  Occupati onal Exposure 

No s i gn i f i cant amount of add i ti onal rad i ation  expos ure should be i ncurred by 

plant personnel duri ng the proposed gas compres sion operation. All system 

components are relat i vely s i mple and should require m i n i mal ma i ntenance duri ng 

gas proce s s i ng. Should mai ntenance be required , most components could be 

i solated and purged to decrease rad i at i on expos ure duri ng repai rs. We esti mate 

an occupat i onal exposure of approxi mately 6 person-rem duri ng operati on and 

mai ntenance. 

Peri od i c  mai ntenance requ i rements of the long-term storage system are a potent i al 

source of  occupati onal exposure whi ch cannot be read ily assessed. A l though a 

system can be des i gned for mai ntenance- free ope rat ion , i t  would be unreal i s t i c  

to as s ume that some ma i ntenance would not b e  necessary duri ng the approxi mtely 

100 years of storage requ i red. We esti mate that surve illance and mai ntenance 

duri ng long-term storage would res ult i n  an occupati onal expos ure of approxi mately 

42 person- rem. 

6.3.4 Envi ronmental I mpact 

Krypton-85 can be  removed from the reactor bui ld i ng and stored i n  pres suri zed 

contai ners wi th m i n i mal release to the envi ronment.  However , the process can 

be expected to leak from var i ous process components as an anti c i pated operati onal  

occurrence . 
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Whi l e  subsequent l ong term storage i n  pressuri zed contai ners on s i te wi l l  not 

affect the envi ronment di rectly , the potenti al for acci dental rel eases wi l l  

remai n for over 100 years whi l e  the stored Kr-85 decays. 

6.3.5 Acci dent Analys i s  

The gas compress i on process  was analyzed for i ts rad i o l ogi cal consequences 

fol l owi ng an acci dental rel ease of compressed gas from the storage system. 

The rad i o l ogi cal consequences of a fai l ure i n  the feed trai n were not analyzed 

s i nce i t  was assumed that the feed process wou l d  be i so l ated we l l  before the 

acci dental rel ease approached a magni tude whi ch woul d  equal a rel ease fol l owi ng 

a storage system fai l ure .  The acci dents analyzed therefore represent the most 

severe occurrences wi th respect to thei r potenti a l  exposure potentia l  at the 

s i te boundary. Analyses were performed on acci dental re l eases from several 

storage confi gurati ons. 

Assumi ng the compressed gas storage system was segregated i nto four uni ts , 

each of whi ch contai ned one quarter of the total curi e content , a storage 

system fai l ure wi th a subsequent rel ease of 14 ,250 curi es to the env i ronment 

i n  a two-hour peri od wou l d  resu l t i n  a s i te boundary total body gamma dose of 

5 . 0 mrem and a beta s ki n  dose of 410 mrem assumi ng a X/Q of 6.8 x 10-4 sec/m3. 

Both of the cal cul ated s i te boundary exposures are smal l fracti ons of the 

l i mi ts set forth i n  10 CFR 100 ( Ref .  15 ). 
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Summary 

Storage of Kr-85 at h i gh pressure for l ong peri ods of ti me i n  28 mi l es of 

p i p i ng and val ves wi l l  i ncrease the l i ke l i hood of an i nadvertent uncontrol l ed 

re l ease to the envi ronment compared with other al ternati ve methods cons i dered. 

S l ow purg i ng of the storage system over a peri od of several years wou l d  not 

change the total exposure to the pub l ic  and wou l d  have the same rad io l ogi cal 

effect on  the pub l i c  as the control l ed purge di rectly from the reactor bui l di ng. 

Shi pments of compres sed Kr-85 offs i te wou l d  requi re several hundred truck 

sh i pments through popul ated areas , thus i ncreas i ng sti l l  further the l i ke l i hood 

of an i nadvertent rel ease .  ( See Secti on 6.4.6 for a di scus s i on of transportati on 

of pressuri zed radi oacti ve gases. )  The extens i ve t ime requ i red to bui l d  and 

i nstal l the gas compress i on system ( 25 to 35 months)  wou l d  i ncrease the 

l i ke l i hood of i nadvertent and uncontrol l ed l eakage from the reactor bui l di ng. 
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6 . 4  Cryogen i c  Proces s i ng System 

6.4 . 1 I ntroduct i o n  

A potent i al means of decontami nati ng the contami nated reactor build i ng atmosphere 

i s  through the use of  a cryogen i c  process i ng system. The operati ng pri nc i p l e  

o f  the c ryogen i c  process i ng system i s  the condensati on o f  Kr-85 from the 

i ncom i ng a i r  by d i rect contact wi th l i quid n i trogen ( boil i ng po i nt ,  -195.8°C ). 

The l i qui fi ed Kr-85 i s  allowed to concentrate and i s  then vapori zed and trans­

ferred to an ons i te storage fac il i ty for s ubsequent d i spos i ti on. 

6 . 4 . 2 Sys tem Descript i o n  and Operation  

The l i censee has evaluated the availab il i ty o f  an ex i s ti ng c ryogen i c  proces s i ng 

system (CPS)  at a commerc i al bo ili ng water nuclear power plant to decontami nate 

the reactor build i ng atmosphere . The cryogen i c  system has never been placed 

i nto operat i o n  and i s  bei ng scrapped by i ts current owner because of  anti c i ­

pated h i gh operati onal costs and the degree o f  conti nued mai ntenance that the 

un i t  would requ i re. Although the system i s  available for purchase and use 

by the l i censee , the erecti on of  a new build i ng to house the system would be 

requi red . The build i ng d i mens i ons  would be approxi mately 110 ' long by 72 ' 

wide and would vary i n  hei ght from 20 ' to 35 ' .  The i nstalled cryogen i c  system 

wou ld  connect wi th the reactor bui l d i ng through the exi st i ng hydrogen control 

system. The contami nated ai r from the reactor build i ng would be passed through 

the HEPA filters and charcoal adsorber of the hyd rogen control system and be 

transported to the cryogen i c  process i ng system i n  the adjacent bui l d i ng. 
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The cryogen i c  process i ng system cons i sts of three proces si ng trai ns. The 

maj or components of each trai n are the prefi l ter , catalyti c recomb i ner , after­

coo l er ,  and c ryogen i c treatment subsystem . The three process i ng trai ns are 

supported by a hydrogen storage system , a l i qu i d  ni trogen storage system , and 

a nob l e  gas s torage system. A f l ow di agram of the cryogen i c  proces s i ng system' 

i s  shown i n  F i gure 6.4-1. The cryogen i c process i ng system can process ai r 

from the reactor bui l di ng at a f l ow rate of approxi mately 225 SCFM . Ai r 

wi thdrawn from the reactor bui l di ng wou l d  fi rst pas s through the HEPA fi l ters 

and charcoal adsorbers of the hydrogen contro l system for removal of trace 

quant i ti es of ai rborne radi oacti ve parti cul ates . The ai r from the hydrogen 

contro l system wou l d  then be heated i n  the CPS preheater pri or to i njecti on  

i nto the CPS  catalyti c recombi ner for oxygen removal and  correspondi ng vol ume 

reducti o n  of  the recomb i ner effl uent. The effl uent gas from the recombi ner 

woul d then be cool ed i n  a downstream aftercool er and di rected to the cryogen i c  

treatment subsystem ( CTS ) .  The major components o f  the CTS cons i st o f  two 

feed compressors , a gas preheater , a trace recomb i ner , an aftercool e r ,  a 

separator ,  three prepuri fi ers , a cool down heat exchanger , a removal col umn , a 

condenser heat exchanger , a phase separator ,  a decay col umn , a hydrocarbon 

convers i on uni t ,  and an ambi ent heater. (A fl ow di agram of  the cryogeni c 

treatment subsystems i s  shown i n  F i gure 6 . 4-2 ) 

The effl uent gas from the CPS aftercool er enters the suct ion  s i de of  the CTS 

feed compressors. The feed compressors transport the gas through the preheater ,  

trace recomb i ner and aftercoo l er for gas heati ng , removal o f  trace quanti ti es 

of oxygen ,  and gas coo l i ng ,  respecti vely. Moi sture i s  removed from the cool ed 

gas i n  a downstream separator. The gas then enters the prepuri f i er for removal 



6-25 

o f  carbon d i ox i de and rema i n i ng moi sture (water). T he puri f i ed gas then 

enters the cool down heat exchanger to reduce the gas tempera�ure to approxi mately  

- 29°F .  The chi l l ed gas enters the removal col umn where the methane and nob l e 

gases ( es senti al ly Kr-85 and stab l e  krypton ,  xenon , and argon)  are removed by con­

densat i o n  from counter f l owi ng l i qu i d  n i trogen to col l ect i n  a poo l at the 

bottom of the removal col umn .  A t  peri odi c i nterval s ,  the condensed methane 

and nob l e  gas poo l i s  vapori zed and removed from the co l umn v i a  the CPS product 

compressor and compressed i nto storage vesse l s  for ons i te storage at amb i ent 

temperatures . The storage vessel s are l ocated i ns i de a secondary concrete 

contai nment structure to mi ti gate the consequences of a rupture of the con­

tai nment vessel  duri ng extended storage. The structure i s  des i gned to wi thstand 

the pressures generated from fai l ure of al l the storage vesse l s. The l i censee 

esti mates that i t  woul d take from 20 to 30 months to put the systems i nto 

operati o n. 

6 . 4 . 3 Occupati onal Exposure 

Of al l the al ternati ve systems cons i dered for the decontami nati on  of the 

contai nment atmosphere , the CPS i s  the most comp l ex i n  that i t  cons i sts of 

more and vari ed components than the other systems and i s  expected to requi re a 

greater degree of mai ntenance dur i ng operat i on. I n  add i ti o n , the system 

operates at pos i ti ve pressure (85 ps i g) and can be expected to l eak as an 

anti ci pated operati onal occurrence. If l eakage from the system occurs down­

stream of the CTS removal col umn , that l eakage wi l l  contai n h i ghly concentrated 

Kr-85 ( i . e. ,  at l east 3 orders of magni tude h i gher concentrati on than i n  
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preceding portions  of the system). Therefore, the expected exposure to workers 

operating and maintaining the CPS is anticipated to be greater than any of the 

other treatment alternative s .  The licen see estimates the exposure to workers 

due to processing, maintenance, and required surveillance activities during 

l ong- term on site storage of the Kr-85, wou ld  be approximate l y  570 person-rem. 

The majority ( approximate ly  90%) of this estimated expos ure is  due to anticipated 

survei l l ance activities (in service in spection of components, maintenance , and 

samp ling) associated with the l ong-term storage of Kr-85. The staff does not 

agree with the anticipated required frequency and dose rates encountered 

during the licen see • s  survei llance activities and estimates the population 

expos ure to workers to be in the range of 137 to 255 person- rem . The staff • s  

l ower estimate is  based on the emphasis and need for maintaining in-plant 

expos ure A LARA and on the ass umption that less time is spent in high dose- rate 

areas . 

6 . 4 . 4  Envi ronmental Impact 

The CPS is designed for a removal  efficiency of 99 . 9% and ,  therefore, is not a 

1 1 Zero- release11 system. During the approximate 2-1/2 month period required to 

process the reactor bui l ding atmopshere, approximate ly  60 Ci of Kr-85 wi l l  be 

di scharged in the puri fied gas effl uent from the system . In addition to this, 

an un specified amount of Kr-85 wi l l  be di scharged to the envi ronment due to 

anticipated leakage from the system. The staff believes that the CPS  can be 

designed to minimize the environmental impact of uncontro lled l eakage by 

judicious monitoring and rapid system isolation upon indication of  an upset 
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condition. I n  any event , the staff estimates the envi ronmental impact duri ng 

normal operation of the CPS  to be insigni ficant (i.e. , less than 0 . 01 mrem 

beta s ki n  dose and 0.0002 mrem total body gamma dose ass umi ng a X/Q of 5 x 

10- 5 sec/m3 ) .  

6.4.5 Accident A na lysis  

The CPS  was analyzed for the hypothetical  worst-case failure of  the Kr-85 

storage system. This fai l ure is  based on the assumed rupture of a l l the nob l e 

gas storage vessels  and the correspondi ng breachi ng of the secondary contain­

ment structure. The entire Kr-85 inventory of approximately 57 , 000 Ci is  

assumed to  be  released to  the envi ronment over a 2-hour period. For annual 

average meteorological conditions , the ca l cu l ated gamma radiation expos ure to 

the total body of an i ndivid ual at the site boundary would be 20 mrem and a 

beta s kin  dose of 1700 mrem , assumi ng a X/Q of 6. 8 x 10
-

4 sec/m3 . The cal cu l ated 

doses are a smal l fraction of the limits set forth in  10 CFR  Part 100 ( Ref .  15). 

6. 4 . 6 Transportation and Bur i a l  

The l i censee ' s  proposed design for the CPS  includes a nob l e gas s torage system 

for extend ed storage and corresponding decay of the concentrated Kr-85 product 

gas. It wou ld be pos sible , however, to trans fer the prod uct gas to approved 

(i . e. ,  by DOT and NRC ) contai ne rs for transportation and burial  at a commercial 

l ow level waste burial  ground. The th ree commercial  l ow-level waste 

burials current ly  in  ope ration are l ocated in Barnwe l l, South Caroli na, 
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Beatty , Nevada , and Ri chl and , Washi ngton. Howeve r ,  the State of South Caro l i na 

has i mposed a ban on  sh i pments of  waste from TMI Un i t  2 ,  l eav i ng only the two 

Western s i tes as potenti al  rec i p i ents of gas-fi l l ed contai ners of Kr-85 from 

the CPS . Each s i te has di fferent cri teri a for acceptance and buri al  of rad i o­

acti ve gases i n  Federal ly  approved contai ners. The R i ch l and , Was hi ngton s i te 

wi l l  accept pressuri zed contai ners ( up to 1 . 5  atmospheres absol ute) of gases 

contai n i ng not more than 100 curi es per contai ner.  The contai ners must al so 

be bur i ed i nd i v i dual ly  and l ocated at l east 10 feet from nei ghbori ng contai ners. 

The s i te i n  Beatty , Nevada wi l l  accept gas contai ners that are pres suri zed up 

to 1 atmosphere ( abso l ute) and l i mi ted to 1000 curi es or l es s. Gas contai ners 

contai n i ng from 100 to 1000 curi e s  must be s urrounded by at l east 6 i nches of 

concrete on a l l s i de s .  

Gi ven the buri a l  s i te l i mi tati ons for contai ner pressure and curi e content , 

and the requ i red use of DOT and NRC approved s h i ppi ng contai ners , the number 

of  requi red contai ners and correspond i ng sh i pments for transporti ng 57 , 000 C i  

of  Kr-85 i s  potent i a l ly hi gh. Under i deal cond i t i ons , a m i n i mum of 57 and 570 

conta i ners wou l d be requi red for acceptance at Beatty and R i ch l and , respecti vely.  

For the same reasons that the staff i s  opposed to the sh i pment of  free l i qu i ds 

( i.e . , di spersab i l i ty and l ac k  of  contro l  fol l owi ng a contai ner-breachi ng· 

transportat i o n  acc i dent) , the staff i s  a l so opposed to the sh i pment of radi o­

acti ve gases. The potenti al for expos i ng the publ i c  to concentrati ons  of  

Kr-85 substant i a l ly  h i gher than  MPC  val ues ( i.e. ,  1 x 10-5 �Ci /cc ) fo l l owi ng a 
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transportati on acci dent i s  an unacceptab l e  ri sk .  The staff recommends that 

s h i pment of Kr-85 i n  gaseous form not be gi ven seri ous cons i derati on shou l d  

the Comm i s s i on dec i de that the CPS i s  the best o f  al l the al ternati ves cons i dered 

i n  th i s  asses sment. 

Summary 

The pri mary advantage of the CPS i s  that the offs i te envi ronmental i mpact from 

operati on of the system i s  i ns i gn i fi cant. Se l ecti on of the CPS as the best 

al ternati ve i s  not wi thout i ts di sadvantages , however . F i rs t ,  the system 

wou l d  requ i re a spec i f i ed amount of t ime to des i gn ,  construct , house , and 

test. From cons u l tati ons wi th constructi on/cost engi neers at Oak Ri dge Nati onal 

Laborator i es and i n  the nuc l ear i ndustry ,  the staff esti mates that it woul d 

take a m i n i mum of  20 months to get a system operati onal . Second , operati on 

and mai ntenance of the CPS generates a re l ati vely h i gh occupati onal exposure .  

F i nal ly , the ons i te storage o f  concentrated quanti ti es of  Kr-85 wou l d  requi re 

l ong-term per i od i c  s urvei l l ance and wou l d  represent a constant threat to 

workers on the s i te .  
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6 . 5 Se l ective  Absorpti on Process 

6 . 5 . 1 I ntroduction 

The sel ecti ve absorpti on process wi thdraws gases from the reactor bui l d i ng ,  

separates essenti a l ly a l l the krypton from the gases , and returns the gases to 

the reactor bui l di ng .  Krypton i s  separated from other gases i n  a comb i nati on 

absorpti on stri ppi ng col umn wh i ch operates at 125 ps i g  and uses a l i qu i d  

fl uorocarbon a s  a so l vent . The separated and concentrated krypton may then be 

stored under h i gh pressure i n  a few standard gas cyl i nders . 

6 . 5 . 2 System Descripti on and Operati on 

A f l uorocarbon absorpti on process for removi ng nob l e  gas fi s s i on products 

( krypton and xenon) , carbon-14 , and other radi oacti ve contami nates from gaseous 

waste , has been under devel opment s i nce 1967 by Union  Carbi de at the Oak 

Ri dge . After the i ni ti a l  work to obtai n sol vent c hemi stry i nformati on and to 

devel op the process system , a second p i l ot p l ant was constructed . Th i s  p l ant 

uti l i zed a s i ng l e  col umn process and has been i n  operati on s i nce 1978 . Removal 

effi c i enc i es greater than 99 . 9% for krypton have been obtai ned. Based on the 

resu l ts of the deve l opmental and p i l ot pl ant test programs , Union  Carbi de 

personne l are opti mi st ic  that a l arger sca l e krypton removal system coul d  be 

used at Three Mi l e  I s l and (TMI ) .  
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In the proposed system several hundred cub i c  feet per mi nute of reactor bui l di ng 

gases whi ch contai n Kr-85 woul d  f l ow i nto an absorpti on col umn where greater 

than 99% of the krypton woul d  be removed. After pas s i ng through the co l umn , 

the gas stream woul d  f l ow back to the reactor bui l di ng.  Krypton woul d  be 

removed from the col umn i n  a separate fl ow stream and transferred to pres-

suri zed contai ners for l ong term storage . The krypton removal i s  a b l eed and 

feed process ; therefore , process i ng approxi mately  23 , 000 , 000 ft3 of gas ( 11 . 5 

reactor bui l di ng vo l umes )  wou l d  be requi red to reduce the krypton l evel i n  the 

reactor bui l di ng gases to the maxi mum permi s s i b l e  concentrati on .  To construct 
• 

and use the sel ecti ve absorpti on system at TMI woul d requi re approval from the 

Department of Energy s i nce a patent has been i ssued . Oak Ri dge personnel 

wou l d  then prepare a prel imi nary des i gn and a commerc i al fi rm coul d be contracted 

to prepare a detai l ed system des i gn ,  component speci fi cati ons , procure materi al s ,  

supervi se constructi on , and test system operabi l i ty .  There are no  apparent 

obstac l es to the above ; however , the esti mated time for project comp l eti on 

vari es . Oak R i dge personnel have esti mated that a system cou l d  be p l aced i nto 

serv i ce at TMI i n  two to four years . The two-year esti mate i s  based on maxi mum 

effort by al l and on a system des i gned and constructed us i ng standard i ndustri al  

des i gn cri teri a and off- the-she l f components . Competi t i ve b i ddi ng for equi pment 

and serv i ces woul d  not be used . The four-year esti mate i s  based on a system 

des i gn that comp l i es wi th nuc l ear standards and wi th the usual procurement 

practi ces . However , we bel i eve that thi s peri od coul d probably  be shortened 

to between 1- 1/2 to two years for a system des i gned to operate for the l i m i ted 

peri od of between three to s i x  months . S i nce only a l i mi ted quanti ty of 
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krypton gas is  contained in  the absorption process system at any one time , and 

any dose to the public s hould there be an accident wou ld  be small , it i s  

conceivable that the system can b e  constructed t o  standard i ndustrial criteria 

without undue ri s k  to pub l ic hea l th and safety. Correspondingly , a median 

estimate of comp l etion time may be reali stic. 

The absorption system is  based on  the property of a f l uorocarbon , namely 

dichlorodi fluoromethane , or Freon 12 , to selectively absorb noble gases. The 

process has been integrated i nto a single combi nation column with supporting 

equipment , as shown i n  Figure 6.5-1. Contaminated gases are withd rawn from 

the reactor b u i l d i ng ,  dehumi d i f i ed ,  f i l te red , comp re s s e d  to app rox i mate l y  125 

psig , and cooled to near -30°F. T he gas would then be fed into the absorption 

section of the combi nation co l umn and contacted countercurrently with the 

down- f l owi ng liquid Freon solvent. The decontaminated gas would then l eave 

the top of the co l umn. Decontami nated gases may contai n  5 to 10% Freon 12 , 

and wou ld  therefore be passed through a turbo expander and a molecular sieve 

bed (a fi l ter) to recover so l vent.  The decontaminated gas would then be 

recyc l ed bac k i nto the reactor building until the Kr-85 concentration is  

withi n  al l owab l e limits . The s o l vent containi ng the dissolved Kr-85 would 

subsequently flow i nto the i ntermediate and fi nal stripper sections of the 

co l umn. The reboiler at the bottom of  the column would operate at 104°F and 

125 psig.  T he solvent from which the Kr-85 has been removed would be cooled 

to -30°F befo re it would be be pumped bac k to the top of the column. T race 

quantities of water and iodi ne may be removed from thi s  solvent stream by a 

mo l ecular sieve and/or silver impregnated zeolite prior to recycling. 
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The concentrated krypton waste gas wou l d  be compres sed and p l aced i n  h i gh 

pressure cyl i nders for storage . Cal cu l ati ons by Uni on Carb i de personnel 

i ndi cate that the cumu l at i ve waste gas col l ected from proces s i ng the contents 

of the reactor bui l di ng can be stored i n  a few standard gas cyl i nders at 2000 

ps i g .  The i nternal vol ume of one standard gas cyl i nder i s  1 . 54 cub i c  feet. 

The krypton acti v i ty i n  a cyl i nder wi l l  necess i tate radiati on s h i e l di ng 

( approxi mate ly  1 i nch of l ead) and some cool i ng .  The cyl i nders contai ni ng the 

waste gas cou l d  be stored ons i te or shi pped offs i te .  See Secti on 6 . 4 . 6 for a 

d i scus s i on of transportat i on and buri a l . 

6 . 5 . 3 Occupati onal Exposure 

The occupati onal radi ati on exposure at the Oak Ri dge pi l ot p l ant has been 

negl i g i b l e .  I t  i s  anti c i pated that the exposure woul d  i ncrease s l i ghtly wi th 

a l arge r system . The feature wh i c h  sets personne l exposure duri ng system 

operati on and mai ntenance i s  the vol ume of krypton wh i ch i s  contai ned wi th i n  

the process  at any one t ime .  Shi e l di ng wou l d  b e  prov i ded for components 

hav i ng a h i gh rad i at ion  f i e l d .  For major mai ntenance act i v i t i es , krypton can 

be comp l ete ly  removed from the absorber system to further reduce exposure . 

The storage system for concentrated krypton gas cou l d  be des i gned for remote 

and mai ntenance- free operati on ; however , i t  wou l d  be unrea l i st ic  to assume 

that the system woul d  not requi re some mai ntenance duri ng the l ong term storage 

wh i l e  the Kr-85 decays . Occupati onal exposure wou l d  al so be i ncurred duri ng 

remova l of the process f i l ters . We esti mate the occupational  expos ure wh i ch 

wou l d  resu l t from the operat i on of the system , fi l ter removal and l ong- term 

storage to be approxi mate ly 45 person- rem. 
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6 . 5 . 4 Envi ronmental Impact 

Sel ect i ve absorpti on has zero re l ease as a goal . Krypton i s  removed from the 

reactor bui l di ng and stored i n  pressuri zed contai ners w i th only mi n i ma l  re l ease 

to the env i ronment , a l though some l ea kage i s  expected . In  add i ti on ,  a few 

cub i c  centi meters wou l d  be rel eased each ti me gas cyl i nders are changed . 

Subsequent l ong term storage of the pressuri zed contai ners on s i te wi l l  not 

affect the envi ronment di rectl y ;  however , the potenti al for acci dental re l ease 

woul d  rema i n  whi l e  the Kr-85 i s  stored on s i te .  

6 . 5 . 5 Acc i dent Analys i s  

For the purpose of analyzi ng potenti a l  acci dents , the absorpti on process and 

compressed gas storage bottl es wi l l  be revi ewed separate ly .  

(1 )  Absorpti on Process  

The  maxi mum curi e content in  the  absorber system ( 121 1  col umn ) at  any one 

t ime woul d  not exceed 200 curi es . Process components wi l l  be housed i n  a 

confi nement structure . Automati cal ly activated i so l ati on val ves wou l d  be 

used to separate the absorber process from the reactor bui l di ng and the 

gas storage system whenever a mal functi on i s  detected .  Assum i ng an  

acci dent whi ch res u l ts in  a re l ease of the  enti re process i nventory of  

krypton (200 curi e s )  to  the confi nement structure and subsequently to  the 

envi ronment over a 2-hour peri od , the resul ti ng total body gamma dose at 

the s i te boundary wou l d  be 0.1 mrem and a beta s ki n  dose of 6 mrem assumi ng 

a X/Q of 6 . 8 x 10-4 sec/ms . 



6-37 

( 2 )  Gas Storage 

The proces s  product , concentrated krypton gas , coul d be stored on s i te i n  

pressuri zed contai ners . Numerous conta i ner confi gurati ons can be des i gned . 

Assum i ng that a l l 57 , 000 curi es of krypton are stored i n  one contai ner 

and a contai ner rupture resu l ts i n  a rel ease of the krypton to the confi ne­

ment structure wi th subsequent re l eases to the env i ronment over a two- hour 

peri od , the resul ti ng total body gamma dose at the s i te boundary woul d  be 

20 mrem and a beta s ki n  dose of 1700 mrem as sumi ng a X/Q of 6 . 8  x 10 4 

sec/m3 . Precauti ons woul d  be taken to assure safe l ong-term storage of 

Kr-85 in  h i gh pressure cyl i nders . 

Summary 

The sel ect i ve absorpti on process has been studi ed and has had extens i ve deve l op­

ment on a sma l l sca l e .  Large scal e operati on has not been proven but al l 

i ndi cati ons are that the absorpti on system wou l d  perform sati sfactori ly and 

quanti tati vely remove krypton from the TMI gases . The absorpti on system i s  

s i mpl e  to operate and can be constructed wi th standard off-the- she l f equi pment . 

The esti mated time requi red to construct an absorpti on system at TMI i s  about 

1- 1/2 to 2 years , but may take l onge r ,  dependi ng on regul atory requi rements . 

The occupati onal exposure shoul d  be very l ow based on prior operati ng experi ence . 

Doses to the publ i c  wou l d  be negl i gi b l e  s i nce only m i n i ma l  l eakage of Kr-85 

from the system i s  expected. The resul ti ng concentrated Kr-85 , mai ntai ned 

under pressure i n  gas cyl i nders , does present a l ong- term storage hazard . 
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7 . 0 Radiol ogical Envi ronmental Monitoring Program 

7 . 1 I ntroduction 

T he radiol ogical  environmental monitoring around the TMI site and nearby 

communities duri ng decontamination of the reactor bui lding atmosphere wou ld  be 

performed by ( 1 )  Metropolitan Edison Company ( the l icensee) , (2) the Commonwea l th 

of Pennsy l vania, (3 ) the U.S .  Environmental Protection Agency , (4)  the Nucl ear 

Regu l atory Commission , and (5 ) the U . S. Department of Energy. Each program is  

described i n  the  fo l l owi ng subparagraphs. 

7 . 2  Licensee ' s  Radio l ogical Environmental Monitoring Program 

The licensee norma l ly  uti l izes 72 radio l ogical envi ronmenta l monitori ng l ocations 

to monitor p l ant re l eases with two thermo l uminescent dosimeters (T LD) at each 

l ocation. I n  addition to these required T LDs, four additional  TLDs wi l l  be 

p l aced in each of these l ocations during contro l l ed purge ; two for period i c  

readouts (frequency depends  upon purge duration and the inf l uence of p l ume)  

and the  remaining two for  assessment of the  i ntegrated dose  over the entire 

purge period. I n  anticipation of certain sectors comi ng under the inf l uence 

of the p l ume for a greater Jur��1 on of purge period, additional  T LDs wi l l  be 

p l aced in se l ected areas. 

I n  addition to the T LD moni to ring, grab air samp l es wi l l  be obtained by an 

individ ua l ( s) dispa�ched via two-way communications to the projected p l ume 

touch-down area duri ng the contro l l ed purge. The air samp l er wi l l  be p l aced 
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and operated such that a grab s amp l e  wi l l  be obtai ned over a 15-20 mi nute 

peri od whi l e  i mmersed i n  the p l ume . Hourly update of p l ume di recti on and 

touch- down area uti l i z i ng rea l  t ime mon i tori ng and assessment program wi l l  be 

obtai ned and di ssemi nated to fi e l d  samp l i ng teams . 

7 . 3  Commonweal th of Pennsyl vani a Radi ol ogi ca l  Moni tori ng Program 

The Department of Envi ronmental Resources of the Commonweal th of Pennsyl van i a  

operates three conti nuous a i r  sampl i ng stati ons ; one a t  the Evange l i ca l  Press 

Bui l di ng i n  Harri sburg , one at the TMI Observati on Bui l di ng ,  and one i n  Gol dsboro 

near the boatdock.  Each a i r  samp l i ng stat i on cons i sts of a particu l ate 

fi l ter fol l owed by a charcoal cartridge . The fi l ters and cartri dges are 

changed weekly ;  the particu l ate a i r  sampl es are gamma scanned and beta counted 

for reactor- rel ated radi onuc l i des . The particul ate a i r  samp l es are composi ted 

quarterly and analyzed for Sr-89 and Sr- 90 .  The charcoal samp l es are gamma 

scanned for reactor- re l ated radi onucl i des .  They do  not , however , have the 

capabi l i ty to samp l e or anal yze for Kr-85 .  

7 . 4 U .  S .  Envi ronmental Protecti on Agency ( EPA) Radio l ogi ca l  Mon i tori ng 

Program 

EPA operates a network of ei ghteen conti nuous ai r moni tori ng stati ons at 

radia l  d i s tances rang i ng from 0. 5 mi l es to 7 mi l es from TMI . Each stati on 
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i nc l udes an ai r samp l e r ,  a gamma rate recorder ,  and three TLOs . A l i st of 

samp l i ng l ocati ons i s  shown i n  Tab l e  7 . 1 .  The ai r samp l er un i ts samp l e at 

approx i mately 2 cfm and the samp l es are col l ected from each stati on and 

ana lyzed typ i cal ly  three ti mes per wee k.  Al l samp l es are anal yzed by gamma 

spectroscopy at EPA 1 s  Harri sburg Laboratory us i ng Ge ( L i ) detector wi th l ower 

l i mi t of detection  for ces i um-137 approx i mate ly 135 pCi (0 . 2 pC i /m3 for a 

48- hour samp l e ) .  

Each mon i tor i ng stat i on i s  equi pped wi th a gamma rate recorder for meas uri ng 

and record i ng external  exposure .  Recorder charts are read on the same schedu l e  

used for a i r samp l e  co l l ect i on and the charts removed weekly for rev i ew and 

stroage at E PA 1 s l aboratory i n  Las Vegas , Nevada . 

Thermo l um i nescent dos i meters have been p l aced at each mon i tori ng stat i on and 

at 0. 25 m i l e  i nterva l s  a l ong roads i mmedi ate ly para l l e l  to the Susquehanna 

R i ver near TMI out to a d i stance of about 2 . 5 m i l es from the Reactor .  TLDs 

have a l so been p l aced on the i s l ands l ocated 0 . 5 m i l es to 1 . 5 m i l es west of 

the reactor s i te (She l l ey ,  H i l l , Henry ,  Kohr and Beech I s l ands ) .  These 

dos i meters are read quarterly .  

I n  addi ti on to  the above , a wee kly  compres sed gas samp l e  is  taken at the 

Observat i on Center and sent to EPA Las Vegas for a determi nati on of krypton 

and xeno n .  
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7 . 5 U . S .  Nucl ear Regul atory Commi s s i on Radi o l ogi cal Mon i tori ng Program 

The Nuc l ear Regul atory Commi s s i on ( NRC ) wi l l  operate one a i r samp l i ng stati on 

that is l ocated i n  the m i dd l e  of the reactor comp l ex . 

changed weekl y and be analyzed by gamma spectrometry.  

The ai r samp l es wi l l  be  

The  NRC  wi l l  p l ace two 

sets of T LDs at 47 l ocati ons . Both sets wi l l  be read on a monthl y  bas i s ;  

however , fl ex i b i l i ty exi sts to read one set at more frequent i nterva l s shoul q  

condi ti ons warrant. 

7 . 6 U . S .  Department of Energy Radi ol ogi ca l  Mon i tori ng Program 

The Department of Energy ( DOE)  has proposed an extens i ve program to be carri ed 

out i f  control l ed purg i ng of ai rbonre radi oacti v i ty i s  the opti on approved for 

decontami nati ng the reactor bui l d i ng atmosphere . One objecti ve of the program 

i s  to i mprove the communi cati on of accurate i nformati on to communi ty l eaders 

and the pub l i c  near Three Mi l e  I s l and , to al l evi ate community concerns regardi ng 

cred i bi l i ty of i nformati on , and to as s i st i n  prov i di ng c i ti zens • understandi ng 

of amount and s i gni fi cance of radi oacti v i ty rel eased. To meet thi s objecti ve , 

DOE i s  offeri ng c i ti zens near Three Mi l e  I s l and trai ni ng and equi pment to 

enab l e  them to mon i tor radi oacti v i ty l evel s duri ng purg i ng acti v i ti e s .  Another 

obj ecti ve of the program wi l l  be the devel opment of i nformati on on the atmospheri c 

transport of radi onuc l i des under wel l documented meteoro l ogi cal condi ti ons i n  

order to test and/or val i date transport mode l s ;  and to determi ne the adequacy 

of mode l s and assumpti ons used i n  current regul atory gui des , i nc l udi ng an 

assessment of the i r  margi n of conservati sm. Secondary objecti ves wh i ch wi l l  
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i ntegrate di rectly i nto the coordi nated Federal - State survei l l ance p l an 

i nc l ude the assessment of the effecti veness of fi e l d  moni tori ng for l ow concentra­

tion  of radi onuc l i des , the testi ng/demonstrati on of advanced mon i tori ng techno l ogy , 

and the c haracteri zati on of the a i rborne materi a l  be i ng rel eased , i nc l udi ng 

me��urements before and after fi l trat ion  and di l ut ion .  

The moni tori ng effort defi ned by DOE i nc l udes : 

1 .  Col l ecti on o f  ai rborne samp l es to b e  analyzed spec i fi cal ly  for Kr-85 at 

four f i xed l ocati ons al ong the predomi nant wi nd di rect i ons . 

2 .  Col l ecti on of a i rborne samp l es for Kr-85 analys i s  at four vari abl e  l ocati ons 

dependent upon meteoro l ogi cal condi ti ons . (Th i s porti on of the program 

wi l l  be i ntegrated with the EPA effort. ) 

3 .  Co l l ecti on of samp l es for H - 3  and C-14 at the same l ocati ons a s  the Kr-85 

samp l ers . 

4 .  Dose rate measurements us i ng pressuri zed i on c hambers o r  other devi ces 

wi l l  be made at both f i xed and var i ab l e  l ocati ons . 

5 .  Beta sens i ti ve dos i meters (TLDs ) wi l l  b e  p l aced wi th i n  each o f  s i x  sectors 

at di stances of 1 ,  2 ,  5 ,  and 10 ki l ometers from the rel ease poi nt ,  at the 

l ocat i on of each dose rate mon i to r ,  and at other l ocati ons as necessary 

to suppl ement current moni tori ng efforts . 



STATION AZ 

3 325 

4 360 

5 040 

9 100 

11 130 

13 150 

14 145 

16 180 

17 180 

20 205 

21  250 

23 265 

31 270 

34 305 

35 068 

36 095 

37 025 

38 175 
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Tabl e 7 . 1 

Three Mi l e  I s l and 

EPA Long-Term Survei l l ance Stati ons 

Ai r Samp l ers , Gamma Rate Recorders , TIDS 

D ISTANCE (Mi l es )  

3 . 5 

3 . 0  

2 . 6 

3 . 0 

2 . 9 

3 . 0 

5 . 3 

7 . 0 

3 . 0 

2 . 5 

4 . 0 

2 . 9 

1 . 5 

2 . 7 

3 . 5 

0 . 5 

0 . 7 

0 . 8 

ASSOCIATED TOWN 

Meade Hei ghts , PA - Harri sburg 
I nternati onal Ai rport 

*Mi ddl etown , PA - E l woods • Sunoco Stati on 

Royal town , PA - Londonderry Townsh i p  Bui l di ng 

Newv i l l e ,  PA - Brooks Farm ( Earl Ni n s l ey 
Res i dence) 

Fal mouth , PA - Charl es Brooks Res i dence 

Fal mouth , PA - D i c k  Li bhard Resi dence 

*Bai nbri dge , PA - Bai nbri dge F i re Company 

*Mancheste r ,  PA - Manchester F i re Dept . 

*York Haven , PA - York Haven F i re Stati on 

Woods i de ,  PA - Zane Resner Res i dence 

*Newberrytown , PA - Exxon Kwi ck Serv i ce Stati on 

Gol dsboro , PA - Muel l ar Res i dence 

*Gol dsbo ro , PA - Dusty Mi l l er Resi dence 

P l ai nfi e l d ,  PA - Pol i tes Res i dence 

Roya l town , PA --George Hers hberger 
Res i dence 

TMI Observati on Center  

North Gate , TMI 

South Gate , TMI 

*Samp l i ng stati ons l ocated i n  i ndi cated town . Other samp l i ng stati ons are 
l ocated near i ndi cated towns .  
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G l ossary 

Background radi ati on - Radi ati on ari s i ng from natural radi oacti ve materia l s 
a l ways present i n  the env i ronment , i nc l udi ng sol ar and cosm i c  rad i ati on and 
radi oact i ve e l ements i n  the upper atmosphere , the ground , bui l d i ng materi a l s ,  
and the human body.  I n  the Harri sburg area the bac kground radi ati on l evel i s  
about 125 mrem per year. 

Beta parti c l es - H i gh- energy e l ectrons ; a form of i on i z i ng radi ati on that 
normal l y  i s  stopped by the ski n ,  or a very th i n  sheet of metal . 

Control rod - A rod contai ni ng material  that absorbs neutrons ; used to control 
or hal t  nucl ear f i s s i on i n  a reactor.  

Core - The central part of a nuc l ear reactor that conta i ns the fuel and 
produces the heat. 

Cri ti cal - Term used to descri be a nuc l ear reactor that i s  susta i n i ng a chai n 
reacti on. 

Cryogenic  - Low- temperature separation processes whereby materi al s  that are 
norma l ly  gases are i sol ated and recovered from other gases by l i qui fyi ng them 
at l ow temperatures . 

Cub i c  Centi merter (cc)  Un it  for measuri ng vol ume . Approximate ly  947 cub i c  
cent1 meters i s  equal to 1 U . S .  quart. 

Curi e ( C i ) - A uni t of the i ntens i ty of radi oacti v i ty i n  a materia l . A curi e 
i s equal � 37 b i l l i on di s i ntegrati ons each second . 

Decay heat - Heat produced by the decay of radi oacti ve parti c l es ; i n  a nuc l ear 
reactor thi s heat , resul t i ng from material s l eft from the f i s s i on process , 
must be removed after reactor shutdown to prevent the core from overheati ng .  
See Radi oact i ve decay.  

Gamma rays - Hi gh-energy e l ectromati c  rad i ati on ; a form of i oni z i ng radi ati on , 
of h i gher energy than X- rays , that penetrates very deep i nto body ti ssues . 
Gamma ray exposure resu l ts i n  total body dose .  

Hal f- l i fe The t ime requi red for hal f  of a g i ven radi oacti ve substance to 
decay .  

Krypton-85 - A radi oacti ve nob l e  gas , wi th a hal f- l i fe of 1 0.7 years , that i s  
not absorbed by body ti s s ues and i s  soon e l imi nated by the body i f  i nhal ed or 
i ngested . 

Meteoro l ogi cal di spers i on factor (x/Q)- Un it  for measuri ng the rate at which  
effl uents di sperse between the source poi nt and some downwi nd exposure po i nt.  
It  i s  the effl uent concentrati on at the exposure poi nt ,  x,  normal i zed by the 
source strength , Q ,  at the rel ease poi nt.  Uni ts are general ly  expressed i n  
sec/m3 . 
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Mi crocuri e (�Ci) - Un i t  for meas uring rad i oacti v i ty. One Mi crocuri e = that 
quanti ty of any rad i oacti ve i sotope undergoing 3 . 7 x 104 d i s integrati ons  per 
second. 

Mil l i rem (mrem) - 1 one- thousandth of a rem ; see rem. 

Noble gases - Inert gases that do not react chemi cally and are not absorbed by 
body ti ssues , al though they may enter the blood if inhal ed into the lungs. 
These gases inc l ude hel i um ,  neon , krypton, xenon , and radon. 

N uclear Regulatory Commi s s i on ( NRC) - U.S. agency respon s i ble for the 
l i cen s ing and regulat i on of commerc i al ,  test , and research nuclear reactors. 

Person- rems - The sum of the ind i vidual doses rece i ved by each member of a 
certain group or populati on. It  i s  ca l culated by multi plying the average dose 
per person by the number of persons  wi thin a specif i c  geographi c area. 
Consequently, the co llecti ve dose i s  expressed in person-rems. For examp l e ,  a 
thousand people each exposed to one mrem would have a co llecti ve dose of 
1 person- rem. 

rad - The bas i c  un i t  of absorbed dose of i on i z ing rad i ati on. A dose of one 
rad mea n s  the ab s o rp t i on of 1 00 e rg s  of rad i at i o n  ene rgy per gram of ab s o rb i ng 
materi al .  

Radi oacti ve decay - The spontaneous proce ss by whi ch an unstab l e  rad i oacti ve 
nucleus rel eases energy or parti c l es to become stab l e .  

Rad i oacti v i ty - The spontaneous decay of an un stab l e  atom. During the decay 
process, i on i z ing radi ati on i s  us ual ly  gi ven off. 

Reactor bui l d ing - The structure hous ing the nucl ear reactor that contains the 
radi oact i ve gas that was re l eased during the March 28, 1 979 acc ident. 

Reactor (nuc l ear) - A dev i ce in  wh i ch a fi s s i on chain reacti on can be 
in i ti ated, maintained, and contro l l ed. 

Reactor ve sse l  - The  stee l tank containing the reactor core ; al so cal l ed the 
press ure vesse l.  

Rem - A standard un i t  of radi ati on dose. Frequently rad i at i on dose i s  measured 
�mi l l i rems for l ow-level rad i at i on ;  l ,000 mi l l i rems eq ual one rem. 

Sel ecti ve Absorbti on - A separat i on process whereby a l iqu id i s  used to 
se l ecti ve l y  absorb ( separate) a se l ect ( gas) from a source gas stream ( ai r). 

Thermo l uminescent dos i meter (TLD) - A dev i ce to measure nuclear rad i at i on .  

x!Q - See Meteoro l og i cal  D i spers i on Factor 
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STATE!-!Et:T OF PO L I CY AND NOT I CE O F  INTEtrT TO 
PREP ARE A PROGR M�1AT I C  ENVI RONHDiTAL It�P ACT STATEMENT 

U . S .  tJu c l ear Regul a t o r y  Cot:ll!li s s ion 

ACT I ON : S t ate�e n t  o f  Po l icy 

S tn1HARY : The t�u c l ear Regu l a t o r y  Cotnmis s ion has de c id e d  t o  p r e -

p ar e  a pr o g r amma t i c  envir onme ntal impac t s ta t eMen t  o n  the d e c o n ­

t amina t i o n  and d i s po s a l o f  r a d i o a c t ive wa s t e s  r e sul t ing fr om the 

Har c h  2 8 , 1 9 79 a c c id e n t  at Thr ee Mi l e  I s l and Un i t  2 .  For s ome 

t ime the Commi s s i o n ' s  s t a f f  has been moving in thi s  d ir e c t ion . 

I n  the Como�s s ion ' s  j ud gmen t an over a l l s tudy o f  the de c o n t a�in a ­

t ion an d d i sp o s a l pr o c e s s wi l l  as s i s t  t h e  Commi s s ion i n  carr y ing 

out i t s  r e gula t o r y  r e s po ns ib i l i t i e s  under the At oci c Energy Ac t 

t o  p r o t e c t  the pub l i c  hea l th and safety as decontami n a � ion 

p r o g r e s s e s . I t  wi l l  a l s o  be in keep ing wi th the pur p o s e s  o f  the 

N a t i on a l  Envir o noent a l  Po l i cy Ac t t o  eng age the pub l i c  in the 

C o�i s s i o n ' s  d e c i s ion - mak ing p r o c e s s ,  and to fo cus on envir o nmen t a l  

i s s u e s  and a l t e r n a t ive s be fore commitmen t s  t o  s p e c i f i c  c l e an-up 

cho i c es a r e  mad e . Ad d i t iona l l y ,  in l ight o f  the ext r ao r d inary 

nature of this ac t ion and the exp r e s s ed inter e s t  o f  the Pr e s ident ' s  

Coun c i l on Env i r o noe n t a l  Qua l i ty in the TMI- 2 c l e an-up , the 

C ommi s s i o n  L� t e n d s  to c o - or dina t e  i t s  ac t ions wi th CEQ . In 

p ar t icul ar , b e f o r e  de t ermining the s co p e  of the p r o g r amma t i c  

envi ronce n t al imp act s t a tement the Cocrmi s s ion w� l l  cons u l t  wi th 

C EQ . 

The Co�i s s ion r e cogn i z e s  that the r e  ar e s t i l l ar e a s  o f  unc e r -

t ainty r e g a r d ing the c l e an - up o p e r a t�on . For examp l e , the p r e c i s e  
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c o n d i t ion c :  the r e a c t o r c o r e  i s  no t known a t  this t ime an d ca�not 

be kno�T4 unt i l  t he containment ha s been enter ed an d th e r e a c tor 

ves s e l  has been op ene d . For this r e a s on , it is un r ea l i s t i c  to 

exp e c t  tha t the prog r ammat i c  imp a c t  s t a temen t wi l l  s erve as a 

b l uep r in t , de t a i l ing each and every s t ep to be t aken over the 

c oming mon ths and ye ar s with the ir l ikely imp ac t s . That the 

p l anned pr ogramma tic s tatement inevitab ly wi l l  have gap s and wi l l  

n o t  b e  a c ompl e t e  guide for al l fu-tur e ac t ions does no t inva l i­

d a t e  it s us efulne s s  as a p l anning t o o l . As mor e  informat ion 

b e come s ava i l ab l e  it wi l l  be incorporated into the dec i s ion-caking 

p r o c e s s , and w�er e appropr iate supp l ements to the pr o gr �at ic 

environmen tal imp act s tatement wi l l  be is sued . As the de con ta�ina­

t io n  of Tifi- 2 p r ogr e s s e s the Commi s s ion wi l l  make any new informa­

t ion ava i l ab l e  to the pub l i c  and to the extent nece s sary wil l al s o  

p r e p are s e p a r a t e_environmental s t a t ement s  o r  as s e s sment s  fo r 

incividual po r t i o ns o f  the over al l c l e an -up effo r t . 

Th e  deve l opment o f  a pr ogrammatic impact s tatemen t  wil l no t p r e ­

c l ude prompt Commi s s ion act ion when needed . The Commis s ion doe s 

r eco gniz e , however , tha t as wi th i t s  Ep icor - I I  approval ac t ion , 

any actio n  taken in the ab s enc e o f  an over a l l  impac t s tat ement 

wi l l  lead to argument s  that ther e has been an inadequa te env iron ­

�ent a l  anal ys i s , even wher e the Comci s s ion ' s  ac tion it s e l f is 

s uppor t e d  by an envir onmenta l  as s e s sment . As in s e t t l ing upon 

t he s c op e  of the prog r a�t i c  impac t s tatement , CEQ c an l end 

a s s i s tanc e here . For examp l e  shoul d the Commi s s ion before 

c omp l e t ing i t s pr ogr ammatic s tatement dec ide that i t  is in the 
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be s t  in tere s t  o f  the pub l i c hea l th and s afe ty to de contamina t e  

the h igh leve l wa s t e water now i n  the containmen t bu i l d ing , or 

to pur g e  tha t  bui l ding o f  i t s  radioa c t ive g a s e s , the Commi s s ion 

wi l l  con s ider CEQ ' s  advice as to the Commi s s ion ' s  NEPA r e s p on s i ­

b i l it ie s . Mor eove r , as s tated in the Commis s ion ' s  t1ay 25 
s tatemen t , any ac t ion of thi s  kind wi l l  no t be taken unt i l  it ha s 

undergone an environment a l  revi ew , and fur thermo r e  wi th op por ­

tun i t y  for pub l ic comment provid e d . 

However , cons i s tent wi th our May 2 5  Statement , we re cogn i z e  that 

ther e may be emerg ency s i tua t ion s , no t now fo res een , wh i ch shou l d  

they o c cur wo u l d  r equire rapid action . To the extent pr ac t ic ab l e  

the Commi s s ion wi l l  consul t wi th CEQ in the s e  s i tua t ion s as we l l .  

\ 7i th the he l p  of the pub l ic ' s commen t s  on our prop o s a l s  we in t end 

t o  as sur e , pur suant t o  NEPA and the Atomic Energy Ac t ,  tha t  the 

c l ean-up of TMI - 2  i s  done cons i s t ent l y  wi th the pub l i c  hea l th and 

s afe ty , and wi th awar ene s s  of the cho ices ahead . Ue ar e dir e c t ing 

our s ta f f  to inc l ude in the pr ogrammat ic envir onmental imp a c t  

s tatemen t  o n  t h e  de contamination and dispo s a l  of TI!I- 2 wa s t es 

an over a l l  de s crip t ion o f  the p l anne d ac tivities and a schedu l e  fo r 

t he ir comp l e t ion a l o ng wi th a d i s cus s ion o f  al ternat ive s cons i dered 
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a:-.d the !" a t i o r'. a l e  for cho i c e s  ma c e . 'i,·e ar e a ::. s c  di !" e c t ing our s t a f f  

t o  ke e p  u s  ad vi s ed o f  th e ir pr og r e s s  i n  the s e  ma t t er s . 

Da t e d  a t  vla s hing t on , D . C .  t h i s � '�day of Novemb e r , 1 9 79 .  

For the Commi s s ion 
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