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1. Proposed Action and Locat ion: 

ABSTRACT 

DECONTAMINATION AND DI SPOSAL OF RADIOACTIVE WASTES RESULTING 
FROM THE MARCH 28 , 1979, ACCIDENT AT THREE MILE ISLAND NUCLEAR 
STATION , UNIT 2 ,  LOCATED IN LONDONDERRY TOWNSHIP ,  DAUPHIN 
COUNTY , PENNSYLVANIA 

2 .  In accordance with the Nat ional Environmental Policy Act , the Commis
sion ' s implement ing regulations , and the Commission ' s  April 27 , 1981 
S tatement of Policy , the Programmatic Environmental Impact Statement 
related to decontaminat ion and disposal of radioactive was tes resulting 
from March 28 , 1979, accident Three Mile Island Nuclear Station , Unit 2 
NUREG-0683 (PEIS)  is being supplemented . This supplement updates the I 
environmental evaluation of accident-generated water disposal alter
natives published in the PEIS , utilizing more complete and current 
information .  Also , the supplement includes a specific environmental 
evaluation of the licensee ' s  proposal for water disposition . Although no 
clearly preferable water disposal alternative was identified , the 
supplement concluded that a numb er of alternatives could be implemented 
without significant environmental impact . The NRC s taff has concluded 
that the licensee ' s  proposed disposal of the accident-generated wat er by 
evaporation will not significantly affect the quality of the human 
environment .  Further , any impact s from the dispo sal program are 
outweighed by its benefits . 
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SUMMARY 

The Final Programmatic Environmental Impact S tatement related to decon
tamination and disposal o f  radioactive was tes resulting from March 28 , 1 979 , 
accident Three Mile Island Nuclear Station ,  Unit 2 was issued as NUREG-0683  b y  
the u.s. Nuclear Regulatory Commis s ion (NRC) i n  March 1 98 1 . That document 
discussed a variety of alternatives for disposal of water contaminated as a 
result of the accident ( accident-generated water) , and concluded that a 
decis ion could " • • •  be deferred until after the water has been processed . 
Then the concentrat ion of  radionuclides remaining in the water will be low 
enough for the wat er to be stored safely onsite unt il the disposal decis ion 
is made . "  As a supplement to the PEIS , this document should be cons idered 
part of the earlier PEI S .  For completeness, refer to the PEIS for all aspec t s  
o f  the NRC's Nat ional Environmental Policy Act (NEPA) review of the TMI- 2  
cleanup , other than disposal o f  accident-generated water , which is the subj ect  
of  this supplement . 

The init ial processing to remove most  of  the radioactive material from I the water contaminated as a result of the TMI-2 accident has now been com
pleted , and much of  the water is currently being used for cleanup , primarily 
for decontaminat ion and/or shielding applications . The licensee , GPU Nucl e ar 
Corporat ion , has indicated , based on operational experience , that f inal pro
cessing prior to disposing of approximately 2 . 3  million gallons (8 . 7  million 
l iters) will result in the following levels  of activity : 1020 curies of  t r i t
ium, between 0 . 03 and 0 . 29 curies of ces ium- 1 3 7 , 0 . 08 to 0 . 9  curies of stront
ium-90 , about 0 . 8 7 curies of  carbon-14 , and les ser amount s  of  other radio
nuclides . The water will also contain nonradioactive contaminant s ,  boron , 
and sodium. Boron was int roduced in the water as approximately 1 5 0  tons 
(136 , 000 kilograms) of boric acid . Sodium was introduced in the water a s  
approximately 1 1  tons ( 1 0 , 000 kilograms) o f  sodium hydroxide . 

The licensee has proposed to d ispose of the accident-generated water b y  
forced evaporat ion to  the atmosphere , followed b y  ons ite solidif icat ion of  the 
remaining solid s , and disposal in a commercially operated , NRC-licensed , l ow
level waste burial facility . The disposal volume is expected to be 40 , 000 t o  
80 , 000 ft 3 ( 1 , 000 t o  2 , 300 m3 ) .  

In accordance with the requirements of NEPA and the Commission ' s imple
menting regulations , the licensee's proposal and a number of al ternat ive 
approaches were examined for their potential environmental impact . 

Nine alternatives were evaluated : 

1 )  Evaporation,  solidification o f  bottoms , and disposal at a licensed burial 
site ( the licensee's proposed alternative) ; 

2 )  Evaporation , solidificat ion o f  bottoms , and retent ion onsite ; 
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3 )  Distillation (closed cycle evaporation) , solidification of  the bottoms , I and disposal at a licensed burial site followed by river disposal of  the 
condensate ; 

4 )  Offs ite evaporation at the U . S .  Department of  Energy (DOE) Nevada Test 
S ite ; 

5 )  Solidificat ion and permanent onsite storage of solidified waste ; 

6 )  Solidificat ion and disposal at a commercial low-level waste site ; 

7 ) Long-term (years) discharge to the Susquehanna River ; 

8 )  Short-term ( days )  discharge to the Susquehanna River ; 

9 )  Liquid s torage in tanks on the Three Mile I sland site . 

An addit ional fifteen alt ernatives were considered but eliminated from further 
evaluat ion as b e ing les s desirable from a technical s tandpoint , or clearly 
inferior to the o ther alternatives that received more detailed consideration . 
The range o f  environmental impacts  associated with the alternat ives is  summar
ized in Table S . 1 .  

In attempt ing to identify whether any alternat ive was clearly preferable 
from an environmental impact perspective , alterna t ives were evaluated relat ive 
to the risk from radiat ion exposure both to the pub lic and to  workers , the 
probab ility and consequences of  accident s ,  the commitment of  resources ( includ
ing costs) , and the regulatory constraint s .  Alternat ives were evaluated at a 
level of detail that is expected to conservat ively bound the range of envi
ronmental impact s predicted in this report . 

' 

The estimat ed environmental impacts  for all the considered disposal 
alternatives ranged from 0 t o  0 . 003  radiat ion-induced cancer fatalities in the 
worker populat ion ( i . e . , a maximum of 3 chances in 1 000 that a single member 
of the total work force would develop a fatal cancer) , 0 to 0 . 0004 radiat ion
induced cancer fatalities in the offsite population ( i . e . , a maximum of  4 
chances in 1 0 , 000 that a s ingle member of the 50-mile offsite populat ion would 
develop a fatal cancer) , and 0 . 03 to 0 . 8  transportat ion-related traffic 
fatalities in the offsite populat ion ( i . e . , a maximum o f  8 chances in 1 0  that 
an individual would be fatally inj ured) . For perspect ive , the risk of  devel
oping a fatal cancer among the 50-mile (SO-kilometer) populat ion from water 
disposal near TMI , as  stated above , can be compared with the risk of the 
expected approximat ely 440 , 000 cancer deaths from all causes in the same popu
lation . The mos t  s ignificant potent ial impact associated with any disposal 
alternat ive was identified as the risk of physical injury associated with 
transportation accidents .  

No alternat ive was found t o  b e  clearly preferable t o  the l icensee ' s  
proposed action . The total estimated impact to persons l iving near TMI and t o  
the work force from any alternat ive is  very smal l . While the quant itative 
estimates for s ome potent ial impacts  ( i . e . , cost , long-term commitment of  
space , and time required) were found to  vary for some of  the alternat ives ,  
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TABLE S . 1 .  Range of Impacts  from the Alternat ives Considered 

Bone dose to the o f f s ite populat ion 

Total body dose to the offsite populat ion 

Thyroid dose to the offsite populat ion 

Estimated number of radiat ion-caused cancer 
fatalit ies to the offsite population 

Estimated number of radiat ion-caused genetic 
disorders to the offsite population 

Occupat ional dose 

Estimated number o f  radiat ion-caused cancer 
fatalities to the worker population 

Land commitment 

Radioactive waste burial ground volume 

Cost to the licensee 

Time to complete 

Number of traffic accident s 

Estimated number of traffic fatalities 

Maximum individual dose from accidents 

Populat ion dose f rom accident s 

vii 

0 to 14 person-rem total 
populat ion 

0 to 0 . 4  mrem, maximally 
exposed offsite individual 

0 to 3 person-rem total 
populat ion 

0 to 5 mrem, maximally 
exposed off s ite individual 

Up to 6 person-rem total 
population 

Up to 4 mrem , maximally 
exposed offsite individual 

0 to 0 . 0004 

0 to 0 . 002 

0 to 25  person-rem 

0 to 0 . 003 

0 to 49 , 000 ft2 

0 to 460 , 000 ft3 

$ 0 . 1 to 41 million 

0 to 36 months 

0 to 1 2  

0 to 0 . 8  

0 to 60 mrem total body 
0 to 3000 mrem bone 

0 to 0 . 7  person-rem bone 
0 to 0 . 02 person-rem total 

body 



these dif ference s were not j udged suf ficiently large to  allow for either 
ident if ication of a clearly preferab le alternative or rej ection of  any of  the 
nine evaluated alternat ives . 

In addition to evaluat ing risks and costs , the staff concluded that there 
is a benefit to taking relatively near-term ac t ion to dispose of the exis t ing 
accident-generated water . Ultimate disposal of the water is cons idered a 
fundamental element in accomplishing the overall cleanup of  TMI-2 . Relatively 
near-term act ion to safely dispose of  the water would support the Commission ' s  
goal of safe and exped it ious cleanup of the facility . D isposal of  the water 
would be required in connect ion with ult imate decommissioning of  the facility 
and release of the site for unrestricted use . Disposal of the water , regard
les s  of some period of cont inued storage at TMI , is expected to be required · 

since the water will remain s lightly radioactive for several hundred years . 
The environmental impact s  associated with disposal following even a relat ively 
long period ( 1 0  to 30 years) of onsite storage are not expected to be  signifi
cantly dif ferent from impacts  associated wi th near-term disposal . Accord
ingly , the NRC staff further concluded that the no act ion alternative o f  
ext ended storage of the accident-generated water in tanks on the TMI s i t e  was 
inappropriate , even though it would involve relat ively small environmental 
impact . This alternat ive , considerat ion of which is  required by NEPA , would 
not directly result in the dispo sal of contaminated accident-generated water . 
Adop tion of this alternative would only postpone act ion , which would ult im
ately be  required to dispose of the existing water without presenting a 
s ignif icant environmental advantag e .  

A draft supplement was c irculated to  allow public input to the dec ision
making proces s .  The comment s received are incorporated in Appendix A as are 
transcripts  of statement s from pub lic meetings of  the C ommission ' s Advisory 
Panel for the Decontamination of TMI-2 . Responses to comments received are 
included specif ically in Section 7 . 0 and in changes and clarif icat ions 
( des ignated by change bars)  made throughout this f inal supplement . In addi
tion ,  and as a result of  comment s  on the draft supplement , three additional 
alternatives were cons idered and two previously evaluated alterna t ives were 
rej ected for detailed evaluat ion in the f inal report . Both deep-well 
inj ection at the Nevada Test S ite and crib disposal at Hanford , Washington 
were rej ected on the basis of  comments from DOE . Alternatives involving 
dist illation of accident-generated water were added on the bases of comments 
and quest ions raised by persons living in the TMI vicinity . Dist illation , 
solidif icat ion , and offs ite disposal of residual solids , followed by river 
discharge of the dist illate was evaluated in detail . 

The NRC staff has concluded , based on this evaluat ion and af ter cons ider
ing comments  on the draf t supplement , that the licensee ' s  proposal to evapo
rate accident-generated water is an accep table disposal p lan . As identified 
in this report , evaporat ion of the water at the TMI s i t e , followed by the 
solidification and disposal of the remaining low-level radioactive solids will 
not s ignificantly affect the quality of  the human environment . The s taff  has 
also concluded that any adverse impacts  from the disposal p rogram are out
weighed by its  benefit s .  S ince the Commiss ion has indicated its intent to 
take final agency act ion on any proposal for water dispo s i t ion , the staff wil l  
recommend Commiss ion approval of  the licensee ' s  proposal . 
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FOREWORD 

This final supplement to the Programmatic Environmental Impact S tatement 
related to  decontaminat ion and disposal of radioactive wastes resulting f rom 
March 28 , 1 9 7 9 , accident Three Mile Island Nuclear S tation , Unit 2 (PEl S)  was 
prepared by the U . S .  Nuclear Regulatory Commiss ion (NRC) , Three Mile I sland 
(TMI ) C leanup Proj ect Directorate ,  Divis ion of Reactor Proj ects-III/IV/V and 
Spec ial  Proj ects , Office of Nuclear Reactor Regulat ion ( referred to as the 
staff) , pursuant to the Commission ' s April 2 7 , 1 98 1 , S tatement of Policy 
related to the PElS and the requirement s of the Nat ional Environmental P o l i cy 
Act of 1 969 (NEPA) . Assistance was provided by the Pacific Northwest Lab o ra
t ory under the direct ion of the staff ; the contributors to the supplement are  
listed in Appendix B .  This supplement addresses potential environmental 
impacts  associated with the disposal of water contaminated as a result of the 
accident (accident-generated water) . 

Information for the supplement was ob tained from the licensee ' s  Environ
mental Report and Final Safety Analysis  Report (Metropolitan Edison Co . and 
Jersey C entral Power & Light Co . 1 9 74) , from the staff ' s  Final Environment a l  
Statement f o r  the operat ing license (NRC 1 9 7 6 ) , from the staff ' s  PEl S of  Mar ch 
1 98 1  (NRC 1 98 1 )  and Supplement 1 of October 1984 (NRC 1 984) , and from new 
informat ion provided by the licensee or independently developed by the staf f . 
The s taff met with the licensee to discuss items of informat ion provided , t o  
seek new information from the licensee that might be  needed for an adequat e  
assessment , and to  ensure that the staff had a thorough unders tanding of  the 
proposed dispos ition . In addit ion , the staff sought information from other 
sources that would assist in the evaluat ion , and visited and inspec ted the 

· proj ect s ite  and vicinity . 

On the basis of the foregoing , the staff made an independent evaluat ion 
of the licensee ' s  proposed act ion and alternatives and prepared this supp le
ment to the PEl S . The supplement , in addition to quantifying e s t imat e d  
environmental impacts  for disposal alternat ives , addressed the NEPA-requ ired 
is sue o f  whether any alternative was clearly preferable to the licens ee ' s  
proposed action from an environmental impact perspective . A draf t supplement 
was circulated to federal , state , and local government agencies and to 
interested memb ers of the pub l ic for comment . A summary not ice of the 
availab ility of the draf t supplement was published concurrent ly in the Federal 
Register . The original 45 -day comment period was e�tended to 90  day s  at the 
request  of the Commission ' s Advisory Panel for the Decontaminat ion of TMI and 
several other interested persons . The i�a�rmat ion on which the supp lement  was 
based was made availab le to the public , and all comment s  received were 
considered by the s taff in p reparing this final report . 

(a) NRC Pub lic Document Room , 1 7 1 7  H Street , Washington , DC 205 5 5 , and the 
S tate Lib rary of Pennsylvania , Government Publicat ions S ec t ion ,  Educat ion 
Building , Commonwealth and Walnut S treet s ,  Harrisburg , PA 1 7 1 26 .  
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The following federal and state agencies were asked to comment on the 
draf t supplement . Comment s received are included in Appendix A with the J comments from the public .  

u . s .  Army C orp s of Engineers 
u . s .  Environmental Protect ion Agency 
u . s .  Department of Agriculture 
u . s .  Department of Energy 
u . s .  Department of Health and Human Services 
u . s .  Department of Labor 
u . s .  Department of Interior 
u . s .  Department of Interior , Geological Survey 
u . s .  Department of Transportat ion 
u . s .  Nuclear Regulatory Commission , Advisory 

Decontaminat ion of TMI Unit 2 
Maryland Department of Natural Resources 
Maryland Department of S tate Planning 

Panel 

New Jersey Department of Environmental Protect ion 
Pennsylvania Department of Environmental Resources 
Pennsylvania Department of Health 
Pennsylvania Department of Labor and Industry 
Pennsylvania Department of Pub lic Welfare 
Pennsylvania State Clearing House 

for the 

After receipt and considerat ion of comments  on the draft supplement , the staff 
prepared this final supplement to the PEl S , which includes a discussion of 
comment s on the draft supplement , responses to them, and updated informat ion 
based on the comments .  The NRC staff will also provide the Commiss ion with a 
recommendat ion regarding the licensee ' s  proposal to dispose of  acc ident
generated water .  

S ingle copies o f  this supplement may b e  ob tained b y  writ ing the D irector , 
Divis ion of Technical Informat ion and Document Control , u . s .  Nuclear Regulatory 
Commission , Washington , DC 20555 . 

Dr . Michael T .  Masnik is  the Proj ect Manager for this proj ect . He may be 
reached at the TMI C leanup Proj ect Directorate , Off ice of Nuclear Reactor 
Regulat ion , U . S .  Nuclear Regulatory Commission , Washington ,  DC 2 05 5 5  or  at  
(301 ) 4 9 2-9445 . 
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NOMENCLATURE 

accident-generated water - tritium-contaminated water , as defined in 
Sect ion 2.1. 

achievab le concentrat ion - a term used to define the composit ion of the 
accident-generated water following ret reatment by the SDS and EPICOR II 
system of all  of the water in storage . ( See Table 2.2, page 2.3.) 

AEC - Atomic Energy Commission ,  predecessor to the Nuclear Regulatory 
Commiss ion and the Department of  Energy . 

Agreement S tates - states that have agreed to accept the responsibility of  
enforcing the provisions of  federal legislation for activity within their 
borders . The Commonwealth of Pennsylvania is an Agreement State with 
respect to the Clean Water Act , but not the Atomic Energy Act . 

alpha radiation - an emission of part icles (helium nuclei) f rom a material 
undergoing nuclear t ransformat ion ; the part icles have a nuclear mass 
number of four and a charge of  plus two . 

amb ient radiation - radiation f rom multiple or distributed sources . 

anadromous fish - fish that ascend freshwater streams f rom the sea to spawn. 

anions - ions that are negatively charged . 

aquifer - a subsurface geological formation containing sufficient saturated 
permeable mat erial to transmit groundwater and to yield economical ly 
significant quantities of water to wells and springs . 

background radiation - the level of radiation in an area which is produced by 
sources (mostly natural) other than the one o f  specific interest . 
Examples of such sources are cosmic radiation and radioact ive elements in 
the atmosphere , building materials , the human body , and from the crust of 
the earth . In the Harrisburg area , the background radiat ion level is  
about 8 7  mrem per year , not  including any contribution f rom medical 
pract ice . 

base case concentrat ion - the assumed starting point of  accident-generated 
water disposal ; the stored wat er as it now exists and the water that is 
currently in use (about 40% of the total) retreated by the SDS and 
EPICOR II system.  

BEIR - biological effects o f  ionizing radiation . 

benthic - dwelling on the bottom of a body of water . 



beta particles - an electron or a positron (a_part icle with the same mas s  as 
an electron but with a positive charge rather than a negative one) . 
Usually used to  refer to a particle moving at a velocity high enough to  
produce ions . Beta part icles are  commonly emitted from the  nuclei of 
atoms undergoing nuclear transformation . Also referred to as beta  
radiation . 

biological half-life - the time required for an organism to  e liminate  half of 
the atoms of a radioact ive material taken in . 

b iota - plant and animal life . 

b oron - a neutron-ab sorbing element used in nuclear reactor systems to c ontrol 
criticality . 

brems strahlung - secondary_photon ( gamma or x-ray) radiat ion p roduced by the 
deceleration of charged particles pass ing through mat ter . 

BWR - boiling water reactor . 

carbon- 14 - a radioactive isotope of  carbon having a half-life of  5 , 700 years . 
See also Section 2 . 2 . 4 .  

cation - an ion with a positive charge . 

cesiu� l 3 7  - a radioactive isotope of  cesium having a half-life of  30 year s .  
S ee also Section 2 . 2 . 2 .  

CFR - Code of  Federal Regulations . 

cfs  - cub ic feet per second . 

Ci - see curie . 

crib - an in-ground structure for the disposal of liquid radioactive was t e . 

cumulative occupational dose - the total radiation dose to workers ; determined 
by mult iplying the dose rate t imes the number of �orkers exposed t imes 
the length of exposure . This is expressed in terms of person-rem . 

curie (Ci) - the special unit of  radioactivity . Act ivity is def ined a s  the 
number of  nuclear transformations occurring in a given quant ity o f  
material per unit time . One curie o f  radioactivity is 37 b illion trans
format ions per second . 

daughter products - the nuclides formed by the radioactive disintegrat ion o f  a 
first nuclide (parent) . 

demineralizer systems - processing systems in which synthetic ion-exchange 
materia ls are used to remove impurities from water . 
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de minimis - a level o f  radiation so low as to be insignificant to either 
individual or populat ion dose . 

DOE - U . S .  Department of Energy . 

dose - a general term indicat ing the amount of  energy absorbed from incident 
---- radiation by a unit mass of any material . 

dose commitment - the integrated dose that results unavoid�bly from the intake 
of  radioact ive material starting at the time o f  intake and continuing (at 
a decreasing dose rate) to a later time (usually specified to be 50 years 
f rom intake) . 

DOT - U . S .  Department of Transportat ion . 

emergency allocat ion - allocation of waste disposal volume by the DOE in 
commercial LLW burial s ites because o f  unusual circumstances . 

EPA - U . S .  Environmental Protection Agency . 

EPICOR II - a filtrat ion and demineralizer system designed to proces s  some of 
the liquid radioactive waste result ing from the TMI accident . The 
system can be  used on liquid waste containing between 1 and 1 00 micro
curies of radioactivity per milliliter of water . 

ERDA - U . S .  Energy Research and Development Administration , precursor to the 
DOE . 

etiology - the cause of disease or disorder as determined by medical 
diagnosis . 

evaporator bottoms - the concentrate that remains after evaporation of al l of 
water . See also page 3.3. 

exposure - the condit ion of being made subj ect to the action of radiation ; 
also , frequently , the quantity of  radiat ion received . 

fission - the spontaneous or induced disintegrat ion of  a heavy atom into two 
or more lighter atoms with an accompanying loss of  mass which is  con
verted into energy . 

fission products  - the nuclides formed by the division of  a heavier nucleus , 
typically in a nuclear reactor . Isotopes of essent ially all elements are 
produced by fission o f  f issile materials . Fission product s  are the ma in 
radioactive components of  high-level radioactive was tes . 

gal /min - gallons per minute . 

gamma radiat ion - elect romagnetic radiation of  high energy ( and short wave
length) , emitted by nuclei undergoing internal changes . Gamma radiation 
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has the highes t  energy and shortest wavelength in the electromagnet ic 
spectrum and is capab le of penetrat ing several inches of  a so lid s uch as  
concrete . 

genetic effects  of  radiat ion - effects  o f  radiat ion that alter the hereditary 
material and may therefore af fect sub sequent unexposed generat ions . 

GPU Nuclear Corporation - the licensee at TMI-2 , a sub sidiary of General 
Public Utilit ies Corporation . 

groundwater - water that exists  or f lows below the ground ' s  surface (within 
the z one of  saturation) . 

h - hour . 

half-life - the time required for half of a given radioact ive sub stance t o  
decay . 

Hanford , Washington - a nuclear fac ility near Richland , Washington that i s  
operated b y  the DOE . 

hectare - a metric unit of measure equal to 2 . 47 1  acre s . 

helium-3 - a rare , nonrad ioactive isotope of helium formed by the decay o f  
tritium. 

HTO - tritiated water in which one of the two hydrogen atoms has been replaced 
by a tritium atom ( see trit iated water) . 

hydrofracture - the fracture of deep rocks by hydraulic pressure . 

® 
Hypalon - a plastic memb rane material , manufactured by E .  I .  duPont de 

Nemours and Company , commonly used to line earthen ponds for the 
containment of liquid wastes . 

IMO - International Maritime Organizat ion . 

in situ - in place . 

in situ vitrif icat ion - a method o f  immob iliz ing buried wast e  in g lass by 
melting the host  soil into a glas s-like compound . 

iodine- 1 2 9  - a radioactive isotope of  iodine having a half-life of 
1 5 , 700 , 000 years . S ee also S ection 2 . 2 . 5 .  

ion - an atom or molecule from which an electron has been removed ( a  p os i
tively charged ion) or to which an elec tron has become attached ( a  nega
t ively charged ion) . 

ion exchange - in this document , a p roces s  for selec t ively removing a c on
s t ituent from a waste  stream by reversib ly transferring ions from a 
liquid to an insoluble solid . 
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ion exchange media - resins or z eolite materials used in ion exchange 
processes . 

ionizat ion - the process  by which a neutral atom or molecule acquires a 
positive or a negative charge by removal or attachment of an electron .  

ioniz ing radiat ion - any form of radiation that generates ions . 

isotopes - nuclides with the same atomic number but with different atomic 
mas ses , therefore having the same chemical properties but different 
phys ical properties . 

keV - kiloelectron volt . 

!& - kilogram.  

L - l iter . 

L/min - liters per minute . 

licensee - the holder of a l icense issued by the NRC to possess or use 
radioactive materials . In the case of TMI-2 , the . license is held by GPU 
Nuclear Corporat ion . 

LLW - low-level was t e .  All radioactive waste  material s that are not high
level or transuranic waste . Mos t  TMI-2 wastes will  be of this type . 

-6 pCi - microcurie ( 1  x 1 0  curies) , a unit for measuring radioactivity . 

-6 �- microgram ( 1 x 10 grams) . 

�- megacurie (million curies) , a unit for measuring radioactivity . 

Memorandum of Understanding - an agreement between the DOE and the licensee , 
GPU Nuclear Corporation , whereby the DOE will accept certain categories 
of waste from the cleanup of TMI-2 , for permanent disposal , either with
out cos t or on a cost-reimbursement basis . 

MeV - megaelectron vol t  (million electron volts) . 

mg/L - milligrams per liter ( see ppm) . 

mL - milliliter . 

MPC - Maximum Permissib le Concentrat ion . The NRC-prescribed intake limit for 
radioactive materials ( 1 0  CFR 20 Appendix B) . MPC s are expressed as 
average radionuclide concentrat ions in air or water . Different MPC 
values apply to the public and to  rad iat ion workers . 

mrem - millirem (1 x 1 0-3 rem) , see rem . 
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MSL - mean s ea level . 

� - Nat ional Academy o f  S ciences .  

NCRP - National Council on Radiation Protect ion and Measurement . 

NEPA - Nat ional Environmental Policy Act of  1 9 6 9 . 

NPDES - National Po llutant Discharge Elimination System.  

NRC - U . S .  Nuclear Regulatory Commission . 

NTS - Nevada Test Site . 

nuclide - a species of  atom having a specific mass , atomic number ,  and nuclear 
energy stat e .  

occupat ional radiat ion exposure - the radiat ion exposure to which workers  at a 
nuclear facility are subj ected during the course of  their work . 

ORNL - Oak Ridge Nat ional Laboratory . 

PaDER - Commonwealth of Pennsylvania , Department of  Environmental Resources . 

- 1 2  pCi - picocurie ( 1  x 1 0  curies) , a unit for measuring radioact ivity . 

pCi/L - picocurie per liter . 

PEl S  - Final Programmatic Environmental Impact  S tatement related t o  decontami
nat ion and dispo sal of radioactive waste  resulting from March 2 8 , 1 979 , 
accident Three Mile Island Station , Unit 2 ,  NUREG-068 3 ,  1 9 8 1 . 

person-rem - the sum of the individual radiat ion doses ( collective dose) 
received by members of a certain group or population . I t  may b e  calcu
lated by multiplying the average dose per person by the number o f  
persons . For example , a thousand peop le each exposed to one millirem 
each ( 1 / 1 000 rem) would have a collect ive dose of  1 person-rem .  

� - a measure of the acidity o r  alkalinity of  a water solution . Neutral 
// solutions have a pH equal to 7 .  Acidic solut ions have a pH les s  than 7 .  

/' Alkaline (basic) solutions have a pH between 7 and 14 . In any so lution 
�/ the pH equals the negative logarithm of  the hydrogen-ion concentration . 

populat ion dose - the summat ion of individual radiation doses received by all 
those exposed to the source or event being considered , and expressed a s  
person-rem. The same as collective dose . 

RE! - parts per million = milligrams per liter = mg /L . 

primary system - see reactor cooling system .  
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PWR - pressurized water reacto r ;  TMI-2 is this type o f  reactor . 

rad - a unit of ab sorb ed dose of ioniz ing radiation . A dose of  one rad 
results from the ab sorpt ion of 1 00 ergs of energy per gram of absorbing 
material . 

radiat ion - energy in the form of electromagnetic rays ( radiowaves ,  light , 
x-rays , gamma rays)  or part icles ( electrons , neutrons , helium nuclei) 
sent out through space from atoms , molecules , or atomic nuclei as they 
undergo internal change or result ing from part icle and electromagnetic  
radiation interactions with matter . 

radioactive decay - the spontaneous natural process by which an uns tab le 
radioactive nucleus re leases energy or  part icles . 

radioactivity - product of rad ioactive decay of an unstab le atom.  

radioisotopes - radioactive isotope ( see also radionuclide and isotopes) . 

radionuclide - an unstab le nuc lide that undergoes radioactive decay . 

RCRA - Resource Conservat ion and Recovery Act 

RCS - reactor coolant system 

rem - a unit of dose equivalent which is  proport ional to the risk of b iolog
ical inj ury .  

res idue - see evaporator bot toms . 

resin liners - cylindrical metal vessels used to contain the resins and /or 
zeolites during purificat ion of contaminated water by ion-exchange 
processes . 

resins - solid or semisolid products of  synthetic origin used in ion-exchange 
processes for purificat ion of liquids . 

Roentgen (R) - unit o f  gamma or x-ray exposure in air . Energetic  gamma rays 
that produce an exposure of 1 R deliver a dose equivalent of approxi
mately 1 rem to a person . 

SDS - submerged demineraliz er system ,  a water-treatment system that uses a 
--- synthetic zeolite minera l to remove radioactive ces ium from the 

accident-generated water . 

shielding - a barrier of solid or liquid material ( e . g . , lead , concrete ,  or 
water) which reduces the intens ity of radiation as it passes  through and 
which can be used to protect personnel from the damaging e ffect s of  
ioniz ing radiat ion . 
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somatic effects  of radiation - effects of rad iation limited to the exposed 
individual ,  as dist inguished from genetic ef fects  which may also a f f ect 
sub sequent unexpos ed generations . Somatic effects  at low to moderate 
doses  include cancers of  various types . 

specific act ivity - quantity of radioact ivity per unit mass . Usually in 
picocuries per gram. 

stront ium-90 - a radioactive isotope of  stront ium with an atomic mas s  90 and a 
half-life of  approximately 28 years . See also Sect ion 2 . 2 . 3 .  

technical specifications - limits of operation which an NRC l icensee imposes 
upon itself as part of the licens ing proces s .  Technical specifications 
can only be modified with concurrence of  the NRC . 

TMI - Three Mile Island . 

TMI- 1  - Three Mile I sland Unit 1 .  The NRC-licensed reactor operat ing on the 
TMI site . 

TMI-2 - Three Mile I sland Unit 2 .  The accident-damaged reactor undergoing 
cleanup on the TMI s ite . 

t otal body dose - the radiation dose to the total body ,  including the bone and 
all organs , from both external and internal  radionuclide s . 

tritiated wat er - water in which one or  both hydrogen atoms have been r ep laced 
by a tritium atom . 

tritium {hydrogen-3)  - a rare radioactive isotope of  hydrogen , containing two 1 
neutrons . The "normal" (most abundant) form o f  hydrogen has no neu trons . 
The half-life is 1 2 . 5  years . See Sect ion 2 . 2 . 1 .  I 

unrestric ted use - use o f  any area or facility without res triction b ecau s e  o f  
prior contaminat ion . 

unretreated . water - accident-generat ed water prior to  retreatment . 

UNSCEAR - United Nat ions Scient ific Commit tee on the Effects  of  Atomic 
Radiat ion . 

U . S .  Ecology - the operator of a commercial LLW burial site  on a leased 
portion of  the Hanford Site near Richland , Washington .  

vitrif ied wast es - radioactive wastes  immob ilized , or s olidified , in g lass .  

volume reduct ion factor - remaining volume / init ial volume . 

� - year . 
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water tab le gradient - the ratio of change in water table  elevation over 
distance . 

zeolites - any of  various natural or synthes ized silicate s  used to purify 
water . 

50-year dose commitment - the total radiat ion received from initial exposure 
through the succeeding SO years . 
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1 . 0  INTRODUCTION 

This section presents information on the purpose and scope of this 
Supplement No . 2 ,  Final Report , to  the Final Programmat ic Environmental Impact 
S tatement related to decontamination and disposal of radioactive waste result
ing f rom March 28 , 1 9 7 9 , accident Three Mile I sland Nuclear S tation , Unit 2 
(NRC 1 9 8 1 ) ; the 1 9 8 1  pub licat ion will be referred to as the PEIS in thi s  
document . 

The PEIS was intended to provide an overall evaluat ion o f  the environ
mental impacts  that could result from cleanup activities at Three Mile I s land 
Unit 2 (TMI-2 ) , from the stabilization of plant condit ions after the accident 
through the complet ion of cleanup , based on the information then availab le . 
Following the publicat ion of  the PEIS , the Commission issued a Policy S ta t e
ment on April 28 , 1 98 1 , indicating that the NRC staff would evaluate and act 
on maj or cleanup proposals as long as the impacts as sociated with the prop o s ed 
activities fell within the scope o f  the impacts  already assessed in the PEIS . 
The policy s tatement also indicated that any future propo sal for disposit ion 
of  water contaminated as a result of the accident ( accident-generated water )  
would b e  referred to the Commiss ion for approval . 

The PEIS was supplemented in 1 984 to present new information that led the 
NRC staff to conclude that cleanup would result in a greater occupat iona l 
radiation dose than had been estimated in the PEIS in 1 98 1 . This document i s 
the second supplement to the PEIS ; its  purpose is to update the informat i on 
presented in the PEI S regarding opt ions for disposing of the accident
generated water and the environmental impacts that could result . In keeping 
with Commission policy , this supplement was initially published in draft form 
(December 1 986) , and the comment s received are incQrporated into this f inal 
supplement as Appendix A .  

Although disposal of the accident-generated water was addressed in the 
PEIS , several factors led the s taff to conclude that a supplement to the P E I S  
covering this issue should b e  prepared . S ince the PEI S  was issued , much mo re 
specific informat ion regarding the volume and the radiological and nonrad io
logical characteristics of this water has become available . Because of this 
new information , the impact s  associated with the various alternatives for dis
posit ion can now be estimated more accurately . The licensee , GPU Nuclear 
Corporat ion (GPU Nuclear) , a division �£) General Pub l ic Utilities Corporat ion , 
has also submitted a specific proposal for water disposit ion . This supp le
ment evaluates the licensee ' s  specific proposal and , in  addit ion , provides an 
updated evaluation of a number of NRC staff-ident ified alternat ives . Final ly ,  
this supplement has been prepared in recognition o f  the cont inuing pub lic and 

(a)  In this document , the submission , two letters plus attachment s  from 
F .  R .  Standerfer (GPU Nuclear) to W .  D .  Travers (NRC) dated July 3 1 , 
1 986 , and Octob er 2 1 , 1 986 , will be  referred to as the licensee ' s  
proposal . 
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Commission interes t in this  issue . It  is designed to inform the public and to 
provide a comprehensive basis for a Commiss ion decision on the licensee ' s  
proposal . 

Section 2 . 0  of  this supplement present s background information on the 
accident-generated water and regulations potent ially affec t ing its  disp o s i
t ion . In Sect ion 3 . 0 ,  the potent ial environmental impacts  of  the licensee ' s  
proposal and a number of alternat ive disposal methods are discus sed . For each 
of the alternat ives which has been evaluated in detail , the supplement 
describes  the systems and operat ions that would b e  required to implement the 
alternat ive , the estimated environmental impacts , an analysis  of potent ial 
accident s ,  and regulatory constraints .  The affected environment is desc r ib ed 
in Section 4 . 0 .  Sect ion 5 . 0  compares these environmental impac t s  associated 
with the licensee ' s  proposal and alternatives ,  and discusses the potential for 
human health effect s .  The conclusions are contained within Section 6 . 0 .  The 
staff ' s  responses to specific relevant comment s are present ed in Section 7 . 0 .  
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2 . 0  BACKGROUND INFORMATION AFFECTING ACCIDENT-GENERATED WATER DI SPOSAL 

This sect ion discusses the origin of  the accident-generated water , 
describes the water , and addresses the environmental considerat ions associa t ed 
with the const ituent s o f  the water . Informat ion on the regulatory cons train t s  
that may affect the selection of the disposal alternat ive is also p rovided . 

2 . 1  ORIGIN , TREATMENT , AND USE OF THE ACCIDENT-GENERATED WATER 

The acc ident lef t  the reactor building basement covered with about 
260 , 000 gallons (approximately 1 , 000 , 000 liters) of water to a depth o f  
3-1 / 2  f e e t  ( 1 . 1  meters) . In the two years following the accident , before 
water removal and t reatment , water was added through primary coolant leakage 
and in-leakage of river wat er through the reactor building air coolers . In 
addit ion to the reac tor building basement , the auxiliary build ing and the 
primary coolant system of the reac tor contained water that was contaminated 
by the accident . The amount of  water is  shown in Table 2 . 1 .  

TABLE 2 . 1 .  Principal S ource s of  Accident-Generated Water 

Sources 

Init ial Ac c ident (a)  

Primary Coolant Leakage (a)  

In-Leakage o f  River Water Throy§y Reactor Building Air Coolers 

Auxiliary Build ing 

Primary Coolant Sys tem 

Amount , gallons 

260 , 000 

1 78 , 000 

1 80 , 000 

3 7 0 , 000 

96 , 000 

(a) From Munson and Harty ( 1 985) . Addit ional accident
generated water has accumulated as a result of c leanup 
activities . 

On February 27 , 1 980 an agreement executed among the C ity o f  Lancas ter , 
Pennsylvania , Metropol itan Edison Company , and the NRC defined "acc ident
generated water" as : 

• Water that existed in the TMI-2 auxiliary , fuel handling , and contain
ment buildings including the primary system as of October  1 6 , 1 9 7 9 , with 
the exception of  water which as a result of  decontaminat ion opera t ions 
become s commingled with nonaccident-generated water such that the 
commingled water has a tritium content o f  0 . 025  �C i /mL or less b e fore 
processing . 
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• Water that has a total act ivity of greater than 1 �C i/mL prior to  p ro
cess ing except where such water is originally nonaccident water and 
becomes contaminated by use in cleanup . 

• Water that contains greater than 0 . 025  �Ci/mL of tritium before pro
ces s ing . B ecause of  this def init ion , o ther water that has b een mixed 
with accident-generated water is now c lassified as  such . The f inal 
volume at the end of  defueling is  expected to  be  approximately 2 . 3 mil
lion gallons (8 . 7  mil lion liters) . 

Following the accident , two separat e t reatment systems were used a t  TMI-2 
to  remove radionuclides f rom this water . In one sys tem ,  the submerged 
demineralizer sys tem ( SDS) , water flows over a ces ium-specif ic ion exchange 
medium, a synthetic zeolite mineral , where mos t  of radioact ive ces ium i s  
removed and replaced with nonradioact ive sodium. A second treatment , 
EPICOR I I , employs an organic ion-exchange medium s imilar to  that u s e d  in 
industrial demineralizers . Both radioact ive and nonradioact ive cat i ons and 
anions are exchanged with nonradioact ive hydrogen cat ions , and hydroxid e  or 
borate anions . The EPICOR II  removes s tront ium-90 and mos t  of  the remaining 
radioactive material except trit ium , which is incorporated into water mo le
cules . Traces of ces ium-1 3 7 , stront ium-90 ,  and other radionuclides rema in .  
Both of these systems also employ part iculate filters . 

Tab le 2 . 2  identifies two cases for the accident-generated water . The 
"base" case as sumes that the water current ly in s torage receives no add i t ional 
treatment and that the water curre�t ly in use for cleanup act ivit ies , primar
ily in the reactor coolant system (RCS ) , defuel ing canal , fuel pool , and 
building sump s ( approximately 40% of the total accident-generated water) is  
treated . The "achievab le ca�:�e , "  also defined in Tab le 2 . 2 ,  assumes that , in 
add it ion to the treatment of the water that is current ly in use , all of the 
accident-generat ed water in storage ( in a numb er of tanks ons ite) would be  
retreated by  the SDS and EPICOR I I  system.  The radionuclide concent rat ions 
list ed in Tab le 2 . 2  are estimates based on operat ional experience of the SDS 
and EPICOR II  system. Analysis of  representat ive post-processing water 
samp les  for radioac t ive cons tituent s has identif ied tritium , ces ium- 1 3 7 ,  
strontium-90 , ant imony- 1 2 5 / tellurium- 1 2 5m,  carb on-1 4 , technet ium-99 , iron-55 , 

. and cobalt-60 . Other radionuclides listed in Tab le 2 . 2  exist  at or  below the 
listed limit of detect ion . For the purpo se of this environmental impac t  
statement , the staff has conservat ively as sumed that radionuclides that have 
not been positively ident if ied in the water nevertheless exis t  at the s t ated 
limit of detection . 

In addit ion to  the radiological and chemical characteristics d i s cussed 
in S ec t ion 2 . 2 ,  the acc ident-generated water b e ing used for defueling contains 
suspended solids and has supported a nuisance b loom of microorganisms . These  
microorganisms and suspended so lids , and any treatment to remove them are not 
expected to  change the p redict ions of  environmental impact as sociated wi th the 
various d isposal options . 
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TABLE 2 . 2 .  Base Case and Achievab le Radiony�yide Concentrat ion 
in the Accident-Generated Water 

Base Case Achievab le (b ) 

Quan t ity , ( c) (c ) Concen t r a t ion , Concen t rat ion , Quan t i ty , 

Con s t i tuent Ci 11C i /mL C i  pCi/mL 

Total volume 2 , 3 00 , 000 gal 2 , 300 , 000 gal 

T r i t ium 
1 0

3 1 . 3 x 1 0- 1 1 . 02 X 1 03 1 . 3  X 1 0- l 

(Hyd rogen- 3 ) 1 . 0 2  X 
3 . 2  X 1 0- l 3 . 7  X 1 0-5 3 X 1 0- 2 4 . 0  X 1 0-6 

Ces ium- 1 3 7  
1 0-8 

7 . 6 6 X 1 0-3 8 . 8  X 1 0-7 7 . 7  X 1 0-4 8 . 8  X 
Ces ium- 1 3 4  

1 0- 2 1 0-5 

S t ront ium-9 0  9 . 6  X 1 0- l 1 . 1  X 1 0-4 8 X 1 . 0  X 

An t imony- 1 2 5 /  
1 0- 2 2 . 3  X 1 0-6 2 . 0  X 1 0-3 2 . 3  X 1 0- 7 

Tellur ium- 1 2 5m 2 . 0  X 
1 0- l 1 0-4 

8 . 7  X 1 0- l l . O x 1 0-4 8 . 7  X 1 . 0  X 
Carbon- 1 4  

1 0-6 
8 . 7  X 1 0-3 1 . 0 X 1 0-6 8 . 7  X 1 0- 3 l . O x 

Technet ium-9 9  
1 0-3 1 0-7 

4 . 2  X 1 0-3 4 . 8  X 1 0-7 4 . 2  X 4 . 8  X 
I ron- 5 5  

1 0-3 X 1 0-7 

Cob a l t -60 4 . 2  X 1 0-3 4 . 8  X 1 0-7 4 . 2  X 4 . 8  

1 5 0 tons H
3

Bo
3 

3000 ppm B 1 5 0  tons H
3

Bo
3 

3000 ppm B 
Boron + nd 
Sod ium 1 1  tons NaOH 700 ppm Na nd 

Iod ine- 1 2 9  < 5 . 2  X 1 0- 3 < 6 . 0  X 1 0-7 ( d )  ( d )  

1 0-6 - 2 < 1 .  8 X 1 0-6 

Cer ium- 1 4 4  < 1 . 4  X 1 0-2 < 1 . 8  X < 1 . 4  X 1 0  

Manganese-5 4  < 3 . 5  X 1 0-4 < 4 . 0  X 1 0-8 ( d )  ( d )  

Cob a l t -5 8  < 3 . 5  X 1 0-4 <4 . 0  X 1 0-8 ( d )  ( d )  

Nickel-6 3  < 5 . 2  X 1 0-3 < 6 . 0  X 1 0-7 ( d )  ( d )  

Zinc-6 5  < 8 . 5  X 1 0-4 < 9 . 8  X 1 0-8 ( d )  ( d )  

Ruthen ium- 1 0 6 / 
1 0- 3 < 3 . 3  X 1 0-7 ( d )  ( d) 

Rhod ium- 1 06 < 2 . 9  X 

S i lver- 1 1 0m < 4 . 9  X 1 0-4 < 5 . 6  X 1 0-8 ( d )  ( d )  

Prome thium- 1 4 7  < 4 . 2  X 1 0- 2 < 4 . 8  X 1 0-6 ( d )  ( d )  

Europ ium- 1 5 2  < 3 . 3  X 1 0-6 < 3 . 8 X 1 0- 1 0  ( d )  ( d) 

Europ ium- 1 5 4  < 3 . 8  X 1 0-4 < 4 . 4  X 1 0-8 ( d )  ( d )  

Europ ium- 1 5 5  < 9 . 6  X 1 0-4 < 1 . 1  X 1 0-7 ( d )  ( d) 

Uran ium-2 3 4 < 8 . 7  X 1 0-5 < 1 . 0 X 1 0-8 ( d )  ( d )  

Uran ium- 2 3 5  < 1 . 0 X 1 0-4 < 1 . 2  X 1 0-8 ( d )  ( d )  

Uran ium-2 3 8  < l . Q  X 1 0-4 < 1 . 2  X 1 0-8 ( d) ( d )  

Pluton ium-2 3 8  < 1 . 0 X 1 0-4 < 1 . 2 X 1 0-8 ( d )  ( d )  

Plutonium-2 3 9  < 1 . 2  X 1 0-4 < 1 . 4 X 1 0-8 ( d )  ( d )  

Plut on ium-2 4 0  < 1 . 2  X 1 0-4 < 1 . 4 X 1 0-8 ( d )  ( d )  

Pluton ium-2 4 1  < 5 . 7  X 1 0-3 < 6 . 5  X 1 0- 7 ( d )  � d )  

Americ ium- 2 4 1 < l . Q X 1 0-4 < 1 . 2  X 1 0-8 ( d )  ( d )  

Curium-2 4 2  < 8 . 7  X 1 0-4 < 1 . 0 X 1 0-7 
( d )  ( d )  

( a) L e t t e r s  and a t tachment s  f rom F .  R .  S tande r f e r  ( GPU Nuclear) t o  
w. D .  Travers (NRC ) July 3 1 , 1 98 6 , O c t ob e r  2 1 , 1 9 8 6 , February 3 ,  
1 98 7 , and February 1 8 ,  1 9 8 7 , and Append ix A ,  commen t l e t t e r  1 4 .  

(b ) Achievab l e  with SDS / EP ICOR I I  ret reatment o f  a l l  water . Base case 
include s  ret rea tment o f  only the 40% t ha t  is currently in use . 

( c ) Concen t ra t ions were measured when the e s t ima t ed water vo lume was 
2 . 1  m i l l ion gallons . This vo lume was assumed in calculat ing the 
quan t i t y  o f  t rit ium .  Other measured concent rat ions were a ssumed to 
represent a removal e f f i c iency , hence a vo lume of 2 . 3  m i l l i on g a l l ons 
was assumed . 

( d )  Some removal e f f i c iency would be exp e c t ed ; howeve r ,  b e cause the 
rad ionu c l ide conc entrat ion i s  less than d e t e c table before and a f t e r , 
no remova l was assumed . 

nd • not d e t e c t ab l e . 
< means l e s s  than . Values a re l i s t ed at the ana lyt ical l imit o f  

de t e c t ion . Impa c t s  in this report have b een e s t ima t ed base d on the 
as sump t ion that these rad i onuc l ide s  are pre sent at the l i s t ed value s .  
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2 . 2  CHARACTERISTICS OF CONTAMINANTS IN THE ACCIDENT-GENERATED WATER 

Thi s  sect ion presents background informat ion on the principal contamin
ant s present and assumed to be present in the accident-generated water : trit
ium , ces ium- 1 3 7 , stront ium-90 , carb on-1 4 , iodine-1 29 , b o ron , and sod ium . The 
principal contaminants are those that have been identified as contributors  t o  
the potential environmental impacts  estimated i n  this supplement . The envi
ronmental impact from radionuc lide s other than the principal one s was deter
mined to be  ins ignif icant ( i . e . ' les s than 1 % )  relative t o  the principal 
radionuc lides . Dose estimates presented in subsequent sect ions include the 
principal rad ionuclides , all others that have b een detected , and tho s e  lis ted 
in Tab le 2 .  2 ( assuming they are present at the listed detectable l imit ) . 
Where p o s s ib le , informat ion on the normal environmental level s  of thes e  p r in
cipal contaminant s  and their toxic effects are included .  

S ince the acc ident-generated wat er conta ins a mixture o f  radioact ive 
material s , i t s  radioact ive propert ies can be described by i t s  external radi
at ion do s e  rate and by the internal dose equivalent that would b e  rec e ived 
following any ingest ion and /or inhalat ion . Ext ernal radiat ion from the 
contaminant s in the water includes gamma rays principally f rom the decay of  
the ces ium- 1 3 7  daughter product and bremsstrahlung radiat ion from the b eta
emit t ing radionuclides . The external dose rate to an individual stand ing 
3 feet f rom a 3 , 800-gallon ( 1 4 , 000-liter) tank of acc ident-gene{ajed wat er 
(base case) has been calculated to be approximately 0 . 3  mrem/yr . a Thi s  i s  
a very low d o s e  rate relat ive to natural background in the Harrisburg area 
( approximately 87 mrem/yr) . 

As a means of charact eriz ing the radiological hazard , the NRC s t a f f  has 
calculat ed the radiat ion dose that would result f rom consump t ion of 1 l iter 
( 1 . 06 quart ) of accident-generated water (base case and achievab le case) by an 
adult and by an infant . None of the evaluated alterna t ives would exp o s e  the 
pub lic to the acc ident-generated water in this manner .  The 5 0-year commi t t ed 
dose equivalent to an adult from consuming 1 l iter ( 1 . 06 quart) of accident
generated water is  30 mrem . The dose drops t o  10 mrem if  the water is 
re-treated as  discussed previously . For an infant , the 50-ytS) dose commit
ment is  88  and 29 mrem , respect ively . The doses to the b one are s omewhat 
higher , 960 and 87 mrem , respec t ively , for the adult , and 3 1 00 and 2 8 0  mrem 
for the infant . This informat ion i s  summarized in Tab le 2 . 3 .  These d o s e s  may 
be compared to an annual dose of  approximately 8 7  mrem/yr from natural back
ground radiat ion for Harrisburg , Pennsylvania . 

For each principal contaminant , additional informat ion is  presented in 
three general categories : chemical and radiological characteristics , 

(a) Calculated using the computer code I SOSHLD II neglect ing the shielding o f  
the tank (Engel ,  Greenborg and Hendrickson 1 96 6 ; S immons et al . 1 9 6 7 ) . 

(b) The b one is generally considered to  be  less  sens i t ive t o  radiat ion e f f e c t s  
than a r e  o ther organs o n  which total body d o s e  limits  a r e  based ( ICRP 
1 95 9 ) . 
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TABLE 2 . 3 .  Fifty-Year Dose Commitment {X�m Ingestion of 1 L iter 
of Accident-Generated Water 

Init ial Ac cident-Generated Achievab le 
Water ( 1 00% Treated Wat er) 

Total Body Dose , Organ Dose , Total Body Dose , Organ D o s e , 
mrem mrem 

Adult 
Trit ium 

(Hydrogen-3 ) 7 . 8  0 
Carb on- 1 4  0 . 057  0 . 28 (b )  

S t ront ium-90 1 9  960 (b )  

Ces ium- 1 3 7  2 . 6  3 . o (b )  

Iodine- 1 2 9 <0 . 0055 <4 . 3 ( c )  

Total 30 960 (b)  

Infant 
Trit ium 23  0 
Carbon- 1 4  0 . 5 1  2 . 4 (b )  

S t ront ium-90 63 3 1 00 (b )  

Ces ium- 1 3 7  1 . 6 1 9 (b )  

Iodine- 1 2 9  <0 . 0093 <8 . 2 (c)  

Total 88 3 1 00 (b )  

(a) A l l  f igures rounded t o  two s ignif icant d igit s . 
(b )  Bone is  crit ical organ . 
( c)  Thyro id i s  crit ical o rgan . 

mrem mrem 

7 . 8 0 
0 . 05 7  0 . 28 (b ) 

1 . 8  87  (b )  

0 . 2 9 0 . 32 (b ) 

<0 . 0055 <4 . 3 ( c ) 

1 0  8 7 (b )  

2 3  0 
0 . 5 1  2 . 4 (b ) 

5 . 7  280 (b )  

0 . 1 7 2 . 1 (b ) 

<0 . 0093 <8 . 2 ( c) 

2 9  280 (b ) 

interact ions with b io logical systems , and environmental c oncent rat ions . Some 
of the important environmental characteristics of the contaminant s are sum
marized in Tab le 2 . 4 .  

2 .  2 . 1 Tritium 

The characteristics , interac t ions , and environmental concent rat ions o f  
trit ium are discus sed in this sec t ion . 
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TABLE 2 . 4 .  Summary of  Characteristics of P{ijc ipal Contaminants  
i n  the Accident-Generated Water 

Half-Life , Decay Background Expo sure 
Contaminant years Rad iat ion Concent ration S our ces 

Tritium 1 2 . 3  Beta 1 50 pCi/L in Water and 
(Hydrogen-3 )  Susquehanna plant and 

River animal 
tissues 

Ces ium-1 3 7 30 Beta , gamma 0 . 2  pCi/L in Fish , meat , 
(daughter decay) surface water and milk 

Stront ium-90 28 Beta ( radio- 1 to 5 pC i/L Milk and 
active daughter in milk other food-
also beta) stuff s 

Carbon- 1 4  5 , 700 Beta 6 . 1 pCi/g  Carbo-
carbon hydra t e s  
1 0  to  8 pCi/L and other 
in water food-
2 to  68  pCi/g  stuffs 
in grass 

Iodine- 1 2 9  1 5 , 700 , 000 Beta (b )  (b )  

Boron (pre- Nonradioact ive Normal human Fruit s  and 
sent as the intake is 1 0  vegetab les 
borate anion) to 20 mg/ day 

Sod ium ion Nonradioactive 6 to 85 mg /L Ub iquit ous 
in fresh water 
supporting fish 

(a) References are given in the appropriate sect ions of the t ext . 
(b) Measurements of iodine- 1 29 in the environment are not rout inely mad e . 

2 . 2 . 1 . 1  Chemical and Radiological Charac teristics  o f  Trit ium 

Trit ium (T) is an isotope of hydrogen with an atomic mass of  3 .  T r i t ium 
differs from hydrogen (atomic mass  of 1 )  because it  contains two addit ion neu
trons in the nucleus . This  isotope has a rad iological half-life of 1 2 . 3 y e ars 
and decays by beta emiss ion to form nonrad ioactive helium ( 3He) . The t ri t ium 
in the accident-generated water is in the chemical form of water with one o f  
the nonradioact ive hydrogen atoms rep laced b y  a trit ium atom ;  f o r  this reason 
it cannot be removed by ion exchange . This compound is  usually abbrev ia t ed 
HTO (hydrogen-tritium-oxygen or tritiated water) t o  different iate it f rom 
ord inary water , H20 .  
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The beta part icle that is released by the decay of a tritium atom has a 
maximum energy of  1 8  keV and an average energy of  5 . 7  keV (NCRP 1 9 7 9 ) . Such 
part icles have a range of  3 inches ( 7 . 6  cent imeters) or less in air and a much 
shorter range in a denser medium such as water . 

2 . 2 . 1 . 2  Interactions of  Trit ium with B iological Syst ems 

The interact ion of tritium with b iological systems is , in part , a func
t ion of the chemical form of  the compound . Trit ium is generally assumed to  b e  
least hazardous a s  a gas (T 2) ,  because hydrogen gas and T2 usually d o  no t 
interact with b iological systems , and most  hazardous as a tritiated organ i c  
compound . Organic molecules containing hydrogen or trit ium may be  incorpo
rated int o  body tissue and reside for a longer t ime . Trit iated water is  mo s t  
likely intermediate i n  effect (ANSI 1 98 3 ) . Water and HTO interact but 
exchange rap idly , so res idence t ime in the b iological organism is  short . 

Trit ium oxide (T20) and HTO behave in organisms much l ike ordinary wa ter . 
The Nat ional Council on Radiat ion Protect ion and Measurement (NCRP)  has con
cluded that "There is no evidence for a s ignificant concentrat ion proce ss  for 
tritium in either plant s or animals" (NCRP 1 9 7 9 ) . The NCRP also state s , "No 
apparent enrichment or concentrat ion effect for trit ium has b een f ound in 
aquatic or terrestrial food chains . In fact , dilut ion in larger hydrogen or 
organic pools is the general rule , • • • •  " (NCRP 1 9 7 9 ) . Thus , while other rad io
nuclides , including cesium and strontium , discussed in later sect ions , may 
concentrate in certain organisms in the food chain or certain port ions o f  an 
organism , trit ium does not . 

When humans are exposed t o  tritium as tritiated water by inhalat ion , 
ingest ion , or skin adsorp tion , the maj ority of the isotope is  eliminated from 
the b ody with about a 1 0-day b iological half-life . A small fract ion of the 
intake , usually le ss than a few percent , is eliminated with a b iological 
half-life of about 30 days , and even a smal ler fract ion with a b iological 
half-life of about 450 days (NCRP 1 9 7 9 ) . 

2 . 2 . 1 . 3  Environmental Concentrat ions o f  Trit ium 

Although trit ium occurs natura lly , its  presence wa s only ident ified a f t e r  
the discovery of  f is s ion . Naturally occurr ing tritium i s  produced b y  c o smic
ray interact ions with hydrogen , primarily in the upper atmosphere .  The world 
inventory of tritium from processes  o ther than manmade is e s t imated t o  b e  
7 0  million curies (MCi) , which corresponds t o  a produc t ion rate of  4 MCi /yr 
(NCRP 1 9 7 9 ) . 

Tritium is produced from f iss ion and fusion ; therefore , it o c curs in a l l  
reactor fuel and in  nuclear weapons tests . The world inventory of trit ium 
resulting from weapons testing reached a maximum of about 3 , 1 0 0  MC i in 1 96 3 , 
and has b een declining s ince (Comb s  and Doda 1 9 79) . 

Tritiated water from the atmosphere is transferred to the surf ace o f  the 
ear th mainly by precipi tat ion , but also by vapor exchange (NCRP 1 9 7 9 ) . T r i t 
ium is formed in all  water-cooled reactors , both in the primary coolant and in 
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the fuel . The Final Supplement to the Final Environmental S tatement Re la t ed 
to  the Operat ion of TMI-2 (NRC 1 9 7 6 )  predicted that operation of the p lant 
would release 550  Ci /yr of tritium in liquid effluents and 560  Ci /yr in 
gaseous effluent s .  The total product ion rate in the u . s .  in 1 9 7 9  was e s t im
ated at  700 , 000 curies from reactors (Comb s  and Doda 1 9 7 9 ) . 

Trit ium is  used in some consumer products , primarily luminous d ial 
watches , instrument s ,  and exit signs . In the fiscal year end ing June 3 0 , 
1 9 7 9 , app roximately 4 , 000 , 000 curies of  tritium were distributed in digital 
watches and about 300 , 000 curies were distributed in o ther consumer products  
in the United S tates (Comb s  and Doda 1 9 7 9 ) . Although these are primarily 
sealed sources ,  the accidental destruct ion and ult imate disposal of  the se 
product s  contribute to the environmental tritium level . 

The mean concent ration o f  tritium in surface waters of  the United S t ates  
peaked at approximately 4 , 000 pCi/L in 1 963  as a result of atmo spheric weapons 
tes t s .  By 1 98 3  this concentrat ion was less by about an order of magnitude . 
The background of naturally occurring trit ium in surface waters is on the o rder 
of 1 00 pCi/L (Kathren 1 98 4) . 

The trit ium concent rat ion of  the Susquehanna River was measured during 
1 9 7 7  and found to be fairly constant at 1 7 8 pCi/L (NRC 1 9 8 1 ) . Beginning in 
1 9 7 9 , following the acc ident , through 1 985 , the Commonwealth of Pennsy lvania 
analyz ed a total of 2 , 308 samples from the Susquehanna River and from water 
intakes which draw from the Susquehanna River ,  both upstream and downst ream of 
the plant (Commonwealth of Pennsylvania 1 98 1 , 1 982a , 1 9 8 2b , 1 9 83 , 1984 , 1 98 5 , 
and 1 986) . Of these samples , 2 , 307 contained less trit ium than the l owe r 
limit of  detect ion , which ranged from 230 to 440 pCi/L . A s ingle samp le t aken 
at the Lancaster water intake showed 422  ± 1 9 2  pCi /L . 

2 . 2 . 2  Cesium- 1 3 7  

The characterist ics , interact ions , and environmental concent rations o f  
ces ium-1 3 7  are discus sed in this section . 

2 . 2 . 2 . 1 Chemical and Radiological Characteristics  of  Ces ium- 1 3 7  

Ces ium- 1 3 7  is one o f  25 known isotopes of  the element and is a product 
of the fiss ion process . The naturally occurring i�o tope of the element i s  
ces ium- 1 33 . Chemically , a l l  isotopes of ces ium behave the same . Cesium , l ike 
sodium and potass ium, is in the alkali metal group o f  the per iodic tab le . I t  
is  very soluble in water and has a highly ionic nature in mo st chemi cal 
systems . The most notable excep tion to its water-solub le and ionic cha ra c ter
istics i s  its behavior relat ive to na tural and synthetic  zeolite comp ounds 
where it  i s  strongly held in preference to  all other element s .  The c e s ium
zeolite affinity has facilitated the removal o f  ces ium from the accident
generated water by the SD S . Ces ium can also be  removed by ordinary cat ion 
exchange resins . 

Cesium- 1 3 7  has a half-l ife of 30 years and decays to barium- 1 3 7m,  a 
radionuclide with a half-life of  approximat ely 2 . 6  minutes . Barium- 1 3 7m 
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decay s  to barium- 1 3 7 , which is nonrad ioac t ive . The ces ium decays by emiss �on 
of  two specific  b eta group s , one wi th a maximum beta energy of 1 . 1 7 6  MeV ( 7 %) 
and the o ther with a maximum energy of 0 . 5 1 4 MeV ( 93%) . The result ing 
barium- 1 37m decays with the emiss ion of a 0 . 66-MeV gamma ray . Ces ium i s  
usually spoken of a s  being a gamma emitter b ecause the gamma emiss ion from 
barium is always associated wi th it . 

2 . 2 . 2 . 2  Interact�ons of Ces ium-1 3 7  with Biological Sys tems 

Five pathways of human exposure from environmentally distributed ces ium-
1 3 7  exis t :  1 )  direct external radiat ion ; 2 ) internal exposure from drink�ng 
contaminated wat er ; 3 ) �xposure from consump t ion of f ish that l ive in con
taminated water , especia;Lly b ottom-feeding fish such as carp ; 4 ) interna l 
exposure f rom the consumption of  milk from animals graz ing on contamina t ed 
pas ture ; and 5 ) internal exposure from the meat of animals that graz ed on 
contaminated pas ture . Pasture may become contaminated by fallout or washout 
( from rain) from the air (Kathren 1 984) . 

Cesium, in mo st commonly occurring compounds ,  is rap idly and a lmos t  com
pletely ab sorb ed from the gas tro intestinal tract (ICRP 1 97 9 ) .  The chemi cal 
behavior o f  ces ium in the body i s  s imilar to  potassium. The availab le ev�
dence indicates that ces ium is distributed uniformly in the body and therefore 
contributes to  the total  body dose . ICRP 30  indicates that the concentrat �on 
of cesium in an organ or tissue wil l  not be greater than the concentrat ion in 
muscle ( ICRP 1 9 7 9 ) . The typical daily intake of  all isotopes . of  ces ium � s  
about 1 0  micrograms ( J,lg) and the total body content of ces ium is about 
1 . 5 milligrams ( ICRP 1 97 9 ) . The residence t ime in the body is rela t ively 
short with a b iological half-life of about 140 days . Because of the type and 
energy of radiat ion emitted , and its  uniform distribut ion , cesium and it s 
decay products  are considered to irradiate the total body . 

2 . 2 . 2 . 3  Environmental Concentrat ions of  Ces ium- 1 3 7  

Nonradioactive ces ium ( ces ium- 1 3 3 ) makes up about 1 ppm of  the earth ' s  ( crus t . Ces ium- 1 37 ,  however , does not occur naturally but was primarily 
released to the environment by past weapons tes ts . Because of  its  30 -year 
radiological half-life , cesium- 1 3 7  is relat ively persistent in the environ
ment . The concentrat ions of ces ium- 1 3 7  in the environment varies with lo ca
t ion and with the frequency and occurrence of  atmospheric t e s t ing of nuc l ear 
weapons . Concentrat ions in ocean surface waters are on the order o f  
0 . 2  pCi/L ; concent rat ions are lower in deep waters by a factor o f  30 . On 
land mos t  ces ium-1 3 7  is contained in the top few cent ime ters of s o il , with 
rela t ively little leaching (Kathren 1 984} . Ces ium-1 37 concentrat ion in fruits 
and vegetab les range from 1 to  2 pCi/kg and approximately 10  t imes this  amount 
in grain and dairy produc t s . 

The Commonwealth of  Pennsylvania began performing isotopic analyses for 
ces ium- 1 34 .and ces ium- 1 3 7  in Susquehanna River samples in 1 98 1  (Commonwealth 
of  Pennsylvania 1 98 1 , 1 982a , 1 982b , 1 983 , 1 984 , 1985 , and 1 98 6 ) . Nine samples  
collected in  December 1 980 and August  1981  all contained less  than the  lower 
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limit of  detection , 1 5  pCi/L , of both isotopes . Samples collected in Augus t  
1 98 1  through December 1 98 5  have also a l l  been below detectab le l imits , which 
ranged from 1 to 5 pCi/L . 

2 . 2 . 3 S t rontium-90 

The characterist ics , interact ions , and environmental concentrat ions o f  
stront ium-90 are discussed in this sect ion . 

2 . 2 . 3 . 1  Chemical and Radiological Charac teris tics  of St ront ium-90 

S tront ium-90 is one of 18 known isotopes of the element s t ront ium and is 
a product of  the fiss ion process . Natural stront ium is  a mixture of four 
nonradioact ive isotopes , stront ium-84 , -86 , -8 7 , and -88 . S trontium , like 
calc ium , barium , and magnesium,  is in the alkaline earth group of the periodic 
tab le and is metabolized by the body very much like calcium .  I t  i s  read ily 
soluble in water and can be  removed by ordinary cat ion-exchange resins . 

S t rontium-90 is a pure beta-emitt ing radionuclide . I t  has a radiological 
half-life of approximately 2 8  years and decays to  yttrium-90 , which has a 
half-life of 64  hours . Yttrium-90 also decays by beta emission to nonrad ioac
t ive z irconium-90 . The maximum beta energy of s tront ium-90 decay is  540  keV , 
and the average is 1 95 . 8 keV . Decay of yttrium-90 has a maximum beta ene rgy 
of 2 . 2 7 MeV and an average of 935 keV (Kathren 1 9 84) . 

2 . 2 . 3 . 2  Interac t ions of S t ront ium-90 with B iological Sys t ems 

S t ront ium-90 , as an analog of calcium, behaves in a similar manner in 
b iological systems , concentrat ing in the b one of verteb rates and the shells of  
inverteb rates . St ront ium-90 also tends to  concentrate in some marine biot a , 
particularly algae (Kathren 1984) . When it  is  deposited on land , stront ium-90 
is taken up by p lants ,  and f inds it s way into the human food chain with the 
consumpt ion of  plants , graz ing animals , milk , and drinking water (Kathren 
1 984) . In humans , st ront ium-90 concentrates in bone and is  secreted by 
lactating women . 

The typical dietary intake of  all isotopes of  s t ront ium in foods and 
fluids is about 1 . 9  milligrams per day and the total b ody content is ab out 
0 . 32 grams (ICRP 1 97 9 ) . The res idence t ime in th� body is  relat ively l ong 
with a b iological hal f-life of about 6 , 000 days . It is generally assumed t o  
b e  uniformly distributed throughout the volume o f  mineral b one . 

2 . 2 . 3 . 3  Environmental Concentrat ions of S tront ium-90 

The earth ' s  crust averages about 300 ppm of natural st ront ium. L ike 
trit ium and cesium-1 3 7 ,  stront ium-90 is found in the environment primarily as 
a result of past weapons tes t s , but background levels of  st ront ium-90 are 
rarely measured . [ In S eptember and December 1 9 7 9 , the C ommonwealth o f  
Pennsylvania analyzed a Susquehanna River samp le taken a t  Co lumb ia for 
strontium-89 and stront ium-90 . Both st ront ium-89  result s  were less than the 
detection l imit of 1 7  pCi/L in September and 5 pCi/L in December . Both 
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stront ium-90 analyses were less than the detection l imit of 2 pCi/L (Common- J wealth o f  Pennsylvania 1 9 8 1 ) . ]  However , accurate data are availab le on 
st ront ium-90 concentrat ions in milk . The consumpt ion of milk is the prin c ipal 
source of human exposure to  this radioisotope . The U . S .  Pub l ic Health S ervice 
co llected data for the years 1 9 5 8  to 1 9 7 2 , the t ime period during which mo s t  
of  the atmospheric weapons tests  were conducted . Measured concent rat ions o f  
st ront ium-90 ranged from a low o f  1 pCi/L to  a high o f  3 1  pCi/L . By 1 9 7 2 , the 
average concentrat ion in the milk in 9 c ities was 4 . 9  pCi/L (NCRP 1 9 75a) . 
Th is approximate level was maintained on the east coast of  the United S t a tes 
(New York) through the 1 9 70s , but  decreased by 1 980 . Leve ls o f  stront ium-90 
in 1 1  milk samples taken in Pennsylvania in May and June 1 98 6  ranged from 1 to 
5 pCi/L (EPA 1 986) . Levels of average s tront ium-90 intake on the west  coas t 
( S an Francisco) were about one fourth of the levels found on the eas t coas t . 
Typical dietary intake for New York adult s  was approximately 5 pCi/L in 1 98 0  
(Klusek 1 98 1 ) . 

For 1 9 7 0  and beyond , the average annual intake was e s t imat ed at 
1 , 8 00 pCi /yr for an infant , 4 , 600 pCi/yr for persons aged 2 to  20  years , and 
3 , 5 7 0  pCi /yr for persons over 20 years old (Klement et al . 1 9 7 2 ) . Annual 
b one dose from the se intakes are estimated to vary from a low o f  2 . 2  mrem/yr 
for the infant to a high of 4 1 . 9  mrem/yr for the adult (Klement et  al . 1 9 7 2 ) . 
The total body dose f rom stront ium-90  is approximately one-tenth o f  the b one 
dose (Klement et al . 1 9 7 2 ) . The b one dose is higher b ecause more of  the 
st ront ium-90 concentrates in the b one than in the rest of the b ody . 

2 . 2 . 4  Carbon-1 4  

The characteristic s , interact ions , and environmental concent rat ions o f  
carbon- 1 4  are discussed i n  this sect ion . 

2 . 2 . 4 . 1 Chemical and Rad iological Charac teristics  of  Carbon- 14  

Carb on- 14 is one o f  seven isotopes of carbon . Carbon is  widely d i s
tributed in nature , approximately 320  ppm in the earth ' s crus t and approxi
mately 30 ppm in seawater , and forms a large number of  compounds . There are a 
mi l lion or more known compounds of  carbon , many thousands of  which are v i tal 
to  organic and life processes . The maj ority of carbon is inorganic in the 
form of the bicarbonat e (HC03) ion . Virtually all the carb on in the 
a tmosphere is in the form of C02 , which may react with plant l ife  and b e  
incorporated in organic material . The most likely form o f  carbon in the 
accident-generated water is an inorganic bicarbonat e .  Nonradioac t ive carbon , 
greater than 99 . 9% of all carbon , has two isotopes , carb on- 1 2  and carbon- 1 3 .  
Carb on- 1 4 , the mo st abundant of the radioact ive carbon isotopes , i s  produ ced 
naturally by cosmic ray int eract ions in the atmosphere . It is also  a product 
of  the detonation of thermonuclear devices and of nuclear reactor operat ions 
(NCRP 1 98 5 ) . 

Carbon- 1 4  is a pure beta-emi tting radionuc lide . I t  has a half-life o f  
5 , 7 30  years and decays to  nonrad ioactive nit rogen- 14 . I t s  beta  par t icle has a 
maximum energy of 0 . 1 5 6  MeV and an average energy of 0 . 045 MeV (NCRP 1 98 5 ) . 
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2 . 2 . 4 . 2  Interact ions of  Carbon- 1 4  wi th Biological Sys tems 

The metab o lism of carbon- 1 4  in the human body follows that of ordinary 
carb on .  A fract ion of carbon int roduced into the b ody is retained as pro t e in ,  
fat , carbohydrates , and other materials . The b iokinet ics o f  carbon are 
extremely comp l icated with body retent ion and excret ion rates  depending on age 
and metabolism and the t issue under considerat ion . The ICRP 'sugges t s  a 
b io logical half-life o f  40 days as a conservative value (NCRP 1 985) . O f  the 
70-kg mas s  of reference man , approximately 16 kg ( 2 2 . 9%)  is carbon , of wh ich 
much les s than 0 . 1 % is carbon-1 4 .  

2 . 2 . 4 . 3  Environmental Concent rat ions o f  Carbon- 1 4  

Carbon- 1 4  is  formed naturally in the upper atmosphere b y  the react ion o f  
neut rons o f  co smic-ray origin with nitrogen and , to a lesser extent , with 
oxygen and carbon . About 38 , 000 curies o f  carbon- 1 4  are produced annual ly 
this way . The current atmospheric inventory of carbon- 1 4 , principally f rom 
natural produc t ion and thermonuclear device detonat ions , is  e s t imated a t  
1 3 , 400 , 000 curies (NCRP 1 98 5 ) . The worldwide inventory of  natural carbon- 1 4  
i s  about 3 1 0 , 000 , 000 curies , of  which more than 9 5 %  is  in the oceans , ocean 
sediment s ,  and soil (Kathren 1 984) . The as sumed specific activity of natural 
carbon- 1 4  in the terrestrial b iosphere is 6 . 1  pCi per gram o f  carbon (NCRP 
1 9 75a) . The dose to humans f rom carbon- 1 4  in the environment is about 
1 . 7  mrem per year with the maj ority of the dose being to fatty t i s sue . 

S ignificant geographic variat ions in carbon- 1 4  concentrations can b e  
expected because o f  thermonuclear detonat ion fallout patt erns , operating 
nuclear power p lant locat ions , and other contribut ions . 

2 . 2 . 5  Iodine- 1 29 

The charac teristics , interact ions , and environmental concentrat ions o f  
iodine- 1 29 are discussed i n  this sect ion . 

2 . 2 . 5 . 1  Chemical and Radiological Characteristics  of Iodine- 1 29 

Iodine- 1 2 9  is the longest-lived radioisotope of  iodine with a half-l i f e  
of 1 . 5 7  x 107  years . Iodine- 1 29 is both natural and manmade , b e ing produced 
by fission react ions and by cosmic react ions in the upper atmosphere . One 
isotope of iodine , iod ine-1 2 7 , is nonradioac tive . The rema ining 2 2  known 
isotopes of iodine , including most  iodine- 1 2 9 , are art ificially produced , 
primarily by fission react ions . Rela tively large quant ities  o f  radioact ive 
isotopes o f  iodine are produced in reactor fuel during the fis s ion proce s s . 
These isotopes , wi th the excep tion of  iodine- 1 29 ,  have short half-lives , on 
the order of minutes and days (maximum of 60 . 1 4 days) . Consequent ly , a f t e r  a 
re lat ively short period of time , iodine- 1 2 9  with its  1 5 . 7  million year 
half-life is the only radioact ive isotope of iodine remaining . Fortuna t e ly ,  
the yield o f  this nuc l ide from the fission react ion i s  s o  low that i t  i s  o f  
little consequence (Kathren 1 984) . Iodine is of the halogen family and o c curs 
sparingly in the form of iodides in seawater . I t  forms compounds with many 
elements , but is less active than most other halogens . The mos t  common 

2 . 1 2  



compounds are the iodides of sodium and potas s ium , but iodine may also b e  
pre sent as hypoiodious acid (HIO) , hydriodic acid (HI) , iodic ac id (HI03 ) ,  and 
metal iodides . 

Iodine- 1 29 emits beta radiat ion with a maximum energy o f  0 . 1 5 0  MeV and an 
average energy of 0 . 0488 MeV . I t  decays to  xenon- 1 2 9 , which i s  chemically 
inert and radiologically stable . 

2 . 2 . 5 . 2  Interact ions of Iodine- 1 29 with Biological Systems 

Iodine , taken into the b ody by ingest ion or inhalat ion , is readily 
ab sorbed into  the b lood and is preferent ially deposited in the thyroid gland . 
The size  of the thyroid gland and i t s  uptake of iodine from the b lood both 
depend on  the dai ly intake of  nonradioact ive iodine (ICRP 1 9 7 9 ) . Conse
quently , the up take of iodine- 1 2 9  is also dependent on the availabi lity o f  
o ther iodine t o  the body . O f  iodine taken into the body ,  about 30% i s  
assumed t o  b e  trans located t o  the thyroid while the remainder i s  excre t ed . 
Iodine in the thyroid has a b iolog ical half-life of about 1 20 days . S ome 
small fract ion of the iodine leaving the thyroid will be  deposited uniform1y 
among all  organs and tissues of the body and retained with a half-life o f  
about 1 2  days (ICRP 1 9 7 9 ) . Radioiodines are used ext ens ively as tracers by 
the medical profess ion to  determine metabolic activity of the thyroid . Non
rad ioact ive iodine is also used for a variety of other medicinal purposes . 
Lack o f  iodine is  the usual cause of  goiter in humans .  

2 . 2 . 5 . 3  Environmental Concent rat ions of Iodine- 1 29 

S ince iodine- 1 2 9  is a naturally o ccurring radionuclide and has a very 
long half-life , some fract ion of all iodine is  iodine- 1 2 9 .  The worldwide 
inventory of  iodine- 1 2 9  is increas ing because o f  nuclear t e s t ing and nuc lear 
reac tor operat ion . Thus , the rat ios of iodine- 1 29 atoms to  iodine- 1 2 7  atoms 
in the environment are also increas ing . Analyses of pre- 1 945  material 
( including nitrates , reagent s ,  and animal and human thyroids) showed thes e  
rat ios t o  range from 0 . 002 x 1 0-9 t o  2 . 5  x 1 0-9 • Analyses o f  b ovine thyro id 
t is sue collected throughout the United Sta�, from 1 964  to  1 9 69 , excluding 
area s with known significant contributors , showed an average rat io of 
2 3 . 7  x 1 0-g .  Iodine- 1 29 concent rat ions in water and grass f rom areas in the 
northwe st ern United States showed 10 to 80 x 1 0-6 pCi /L in the water and 2 t o  
6 8  x 1 0-6 pCi/g in the grass (Brauer 1 9 7 3 ) . Concentrat ions of  iodine- 1 2 9  and 
result ing doses are so low that it is not considered in mos t  evaluat ions o f  
environmental radiat ion . E s t imated thyroid doses , even in areas of  the United 
States with the highest concentrations , are less than 0 . 5  mrem per year . 
Because of  i ts  extremely low specif ic activity , iodine- 1 29 i s  not o f  p ar
t icular environmental signif icance (Kathren 1 984) . 

(a) Areas excluded were Georgia , North Carolina , northeas tern Oregon , 
South Carolina , Tennes see , and eas tern Washington .  
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2 . 2 . 6  Boron 

The characterist ic s , interact ions , and environmental concent rat ion o f  
boron are di scussed in this sect ion . 

2 . 2 . 6 . 1 Chemical Characteristics of Boron 

The element boron is not found free in nature but occurs as  orthob oric 
acid and as  borates . Natural boron is a mixture of  two i sotope s , boron- 1 0  and 
boron-1 1 ,  neither of which is radioactive . Boron readily comb ines with o ther 
elements to  f orm compounds .  Boron compounds are generally readily solub le in 
water . Boron , in the form of boric acid , is a we�k acid with the chemical 
formula H 3B03 ( orthoboric acid) . Some of the boric ac id in the accident 
generated water has been converted to sodium b orate b y  the addit ion of  s odium 
hydroxide to adj ust the pH in the reac tor coolant . Sodium salts of boron t end 
to adsorb and hold water from air and are therefore difficult to dry com
pletely .  Boric acid and sodium borate are not radioactive but are used in 
nuclear processes for their neutron-ab sorpt ion propert ies . Re treatment of the 
accident-generated water to ob tain the achievab le quant ity and concentrat ion 
shown in Tab le 2 . 2  would remove the sodium ion and reconvert the bora t e  t o  
boric acid . The borate anion in the acc ident-generated water is  difficult t o  
remove b y  ion exchange b ecause it  i s  loosely he ld b y  anion exchange resins and 
is present in such high concentrat ions . 

Neither boric acid nor its  salts are cons idered to  b e  a hazardous chem
ical under the U . S .  Environmental Protect ion Agency ' s  (EPA) hazardous was t e  
rules (40 C FR  Part 2 6 1 , Appendix VIII) . Boron discharges int o  receiving water 
are regulated by the state which issues the Nat ional Pollutant D i s charge 
Eliminat ion Sy stem (NPDES ) permit . 

2 . 2 . 6 . 2  Interact ions of Boron with Biological Systems 

Boron is es sent ial to the nutrit ion of higher p lant s .  However , ther e  is 
no evidence that it  performs any vital func tion in human or animal nut r i t ion 
(McKee and Wo lf 1 96 3 ) . Plant roo t s  take up small quant ities  o f  dissolved 
borates from the soil solution ; the ab sorbed boron i s  moved to  the leaves 
where it t ends to accumulate in the t ip and margin of  leaves (McKee and Wolf  
1 9 6 3 ) . 

Boron concent rat ions of  1 to 4 ppm in irrigat ion water impair p lant 
growth . The degree of impairment from boron depends upon the p lant spec ie s . 
None of the alternatives considered would involve direct  app l icat ion of  the 
accident water to plant s except incidentally , in a highly dilu t ed form a t  
levels below that which would affect plant growth . For example , boron d i s
charged to the river would be taken up by downst ream water users  who may u s e  
it  to irrigate yards and plant s .  However , accidental appl icat ion b y  sp i lls o r  
tank ruptures is a possibility and is  discussed i n  S ec t ion 3 .  Plant growtQ 
would be inhib ited in the immed iate vicinity of the spill unt i l  the b oron i s  
removed either by c leanup o r  dispersion by wind and /or water . Once boron 
levels  in soil  water are  below 1 ppm, normal vegetat ive growth would b e 
expected . 
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People consume 1 0  to  20  mg of  boron per day primarily by eat ing fruit s  
and vegetab les , which contribute the most boron to the human diet , and b y  
drinking water . Boron in food or water is rap idly and completely absorbed by 
the human sys tem but it is also promptly excreted in the urine (McKee and Wolf 
1 9 6 3 ) . 

The inges t ion of excessive amount s  of  boron may cause nausea , cramp s , 
convuls ions , coma , and other symp toms of distress . The fatal dose for adults 
has b een reported from 5 t o  45  grams . Reportedly , normal adults have been fed 
3 grams o f  boric acid per day for 1 1  to 1 6  days without apparent toxic effects 
(McKee and Wol f  1 96 3 ) . 

Small amounts  of boron in drinking water are not generally regarded as a 
hazard to humans . Boron concentrat ions up to 3 0  mg/L are report edly not harm
ful in drinking water . Above this concentrat ion , b oron may interfere wi th 
digest ion b ecause of its preservative act ion on foods . "Quant ities up t o  
0 . 5  grams per day o f  either borax o r  b oric acid have no immediate ef fect of 
any kind on healthy individuals" (McKee and Wol f  1 963) . 

The lethal dose of boric acid for animals varies from 1 . 2  t o  3 . 45 grams 
of  boric acid per kilogram o f  body weight , depending on the species . Con
centrat ions of 2 , 500 mg/L of boric acid in drinking water have been detri
mental to  animals , inhib iting growth . Synthetic borates have been f ound t o  be 
far more t oxic to  animals than natural b oron compounds such as boric acid and 
sodium borate . 

Boric acid in high concentrat ions is mildly toxic to  fish .  Wallen , Greer 
and Lasater ( 1 95 7) found that a concent rat ion of 5 , 600 mg/L of b oric acid was 
necessary to kill 50% of mosquito-fish exposed to this solut ion for 96 hour s .  

2 . 2 . 6 . 3  Environmental Concentrat ions of Boron 

The average amount of boron in the earth ' s crust is 3 ppm (Weast 1983 ) . 
Depo sits  of boron compounds such as borax , colemanite , and rasorite , are mined 
to supply indust rial needs . Boron occurs naturally in the minerals sassolite 
(boric acid) , borax ( sod ium b orate) , and colemanite ( calcium b orat e) (Windholz 
et al . 1 9 7 6 ; McKee and Wolf 1 9 6 3 ) . Boric acid and boron salts are used 
extens ively in consumer produc ts  as a mild ant iseptic (boric acid) and a s  a 
water softener in washing powders (borates) as  well as in indust ry for 
weatherproof ing wood , fireproof ing fabrics , manufacturing glass and porcelain , 
and producing such products  as  leathe r ,  carpets , cosmetics , phot ographs , and 
artificial gems . Boron hydrides or borates are used in high-energy petro
chemical fuels . Boron is also used in metallurgy to harden metals (McKee and 
Wolf 1 96 3 ) . 

At TMI , b oron has been used as a neutron ab sorber to prevent inadvert ent 
criticalities in the RCS and fuel storage pools and in areas where precise 
estimates of  the quant ity of  fuel debris are unavailab le . 
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2 . 2 . 7  Sodium 

Sodium is  a principal element in the compound sodium hydroxide (NaOH) . 
Sodium hydroxide , a highly basic ( caustic) compound , is present in dis s o lved 
form in the acc ident-generated water because it  was used to  adj ust the pH of 
the water when boric acid was added . The chemical characteristics , interac
t ions , and environmental concent rat ion of the sodium ion are discussed in this 
sec t ion . 

2 . 2 . 7 . 1  Chemical Characteristics of Sodium 

Sod ium , an element of the alkali metal group of the periodic tab le , is 
not found free in nature . Sodium-2 3  is the natural ly o ccurring isotope of the 
element and it is not rad ioactive . 

Mo st chemical and b iological properties of sodium hydroxide that are 
reported in the literature result from its  highly caustic  property and are not 
applicable to the accident-generated water , which has a near-neutral pH . The 
constituent of interest in the acc ident-generated water is the sodium ion . 
S odium is extremely solub le in water and in b ody f luids . The sodium ion i s  
common in many chemical compounds including tab le salt . Essential to  a l l  
forms of  plant and animal l ife , sodium i s  not considered toxic or harmful 
except when pre�ent in excess . For example , those  people with high b lood 
pressure are o f t en cautioned t o  l imit their sodium intake . 

2 . 2 . 7 . 2  Interac t ions of the Sodium wi th B iological Systems 
� 

Sodium is  one of  the seven maj or minerals  present in the b ody as ions 
that play important roles in the electrical properties of cells and in the 
transfer and utilizat ion of chemical energy (Vander , Sherman and Luc iano 
1 980) . Sodium is vital to the osmotic balance between cells and b ody f luid s . 
I t  is readily ab sorbed by the body and as readily excreted depend ing on b o dy 
needs . The sod ium ion cons titutes far less than 1 %  of  the total atoms o f  the 
body . Normal sodium intake is about 1 0 . 5  g/ day but may vary from 50  mil l i
grams for a pat ient on a low-salt diet to 25 grams for a gro ss consumer 
(Vander ,  Sherman and Luc iano 1980) . 

2 . 2 . 7 . 3 Environmental Concentrat ion of Sodium 

Sodium is the s ixth most abundant element on earth , . comprising about 2 . 8% 
of  the earth ' s crus t . I t s  most common compound is sodium chloride , which is  
used extens ively in food and food products . 

Sodium in relat ively high concentrat ion is detrimental to fresh water  
f ish and othe r aquatic life . Extremely low concent rat ions are  also de t r i
mental .  About 95%  of the waters support ing a good fish fauna have less  than 
85 mg/L sodium plus potass ium.  About 50% have le s s  than 1 0  mg /L sod ium p lus 
potassium and only 5% have less than 6 mg/L sod ium plus potas s ium (McKee and 
Wolf 1 96 3 ) . Wa ter sampl ing in the Susquehanna River be tween June 1 9 6 7  and 
August  1 9 7 4  showed minimum , average , and maximum s odium concentrat ions o f  2 . 3 ,  
1 2 . 7 1 ,  and 52 . 9  mg/L , respe c t ively (NRC 1 9 76) . 
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2 . 3  REGULATORY AND ADMINISTRATIVE CONS IDERATIONS 

Disposit ion of the accident-generated water mus t  be carried out in accor
dance with all applicab le federal and s tate laws , regula t ions , and permit s  a s  
discussed below .  

2 . 3 . 1 u . s .  Environmental Prot ect ion Agency Regulat ions 

The EPA has the responsib ility and authority to set standards for the 
release of  radionuclides to the environment to protect the pub lic from rad �o
ac tivity . The EPA also has the authority to regulate the handl ing , storage , 
and d isposal of  hazardous nonradioact ive materials . The se authorities ari se 
f rom various federal laws and executive orders including the Atomic Energy 
Ac t ,  the Clean Water Act , the Safe Drinking Water Act , the Resource Conserva
t ion and Recovery Ac t (RCRA) , and the Clean Air Act . 

Any release of radioac tivity ( t o  the atmosphere or to any water body} 
must  meet EPA ' s environmental standards for the uranium fuel cycle in 40 CFR 
1 90 ,  wh ich require that "The annual dose equivalent does not exceed 25  mrem 
to the whole body , 7 5  mrem to the thyroid , and 25  mrem to any o ther organ of 
the b ody as the result of exposures to planned dis charges of  radioact ive 
material s ,  radon and its  daughters excepted , to the general environment from 
uranium fuel cycle operat ions and to  radiat ion from these operations . "  

Any release of rad ioactivity to waters of the United States , including 
the Susquehanna River must meet EPA ' s Nat ional Interim Primary D r inking Water 
Standard s in 40  CFR 1 4 1  that l imit b eta particle and photon radioact ivity f rom 
manmade radionuclides in community water systems to  that level which " • • • 

shall not produce an annual dose equivalent to the total b ody or any internal 
o rgan greater than 4 millirem/year . "  The regulat ion specifically calcula t es 
2 L/ day of  water consumpt ion and states that 20 , 000 pCi/L tritium or 8 pC�/L 
stront ium-90 are  as sumed to produce the annual total  b ody or o rgan l imit o f  
4 mrem/yr . This standard appl ies to  concentrations a t  community water intakes 
downstream of the discharge point . 

Wastes  from disposal of  the accident-generated water under any disposal 
method contemplat ed would not meet the definit ion o f  "hazardous  waste" under 
RCRA .  Hence , EPA regulat ions in 40  CFR 2 60-27 1 would not app ly . 

The EPA also has the responsib ility of  regulat ing ocean disposal of  radio
active wastes for the United S tates , but has no t yet established allowab le 
condit ions for ocean disposal . See also Section 3 . 6 . 1 .  

2 . 3 . 2  U . S .  Nuclear Regulatory Commiss ion Regulat ions 

The NRC regulat ions in 1 0  CFR 20 , " S tandards for Protect ion Agains t Rad i
ation , " apply to the disposal of  the acc ident-generated water . Thes e  regu la
tions implement the EPA standards in 40 CFR 1 90 and specify allowable discharge 
concentrat ions of radioactivity in effluents to air and water in unrestricted 
areas . Maximum permissible concent rat ions (MPC) of  tritium, s t ront ium-90 ,  
c es ium- 1 3 7 , carbon- 1 4 , and iodine- 1 29 are presented in Table 2 . 5 .  
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TABLE 2 . 5 .  Maximum Permissib le Concentrat ions in Air and Wf�1r 
Above Background in Unrestricted Areas ( pC i /mL) 

Isotope (b )  Air Water 

Trit ium 
10-7 1 0-3 (Hydrogen-3 ) s 2 X 3 X 

I 2 X 1 0-7 3 X 1 0-3 

Sub 4 X 10-5 
• • • • • • -5 Ces ium- 1 3 7 s 2 X 10-9 2 X 1 0  

I 5 X 10-1 0  4 X 1 0-5 

S tront ium-90 s 3 X 10-1 1  3 X 1 0-7 

I 2 X 10-1 0  4 X 1 0-5 

Carbon- 1 4  s 1 X 10-7 
8 X 1 0-4 

Sub ( c )  1 X 10-6 
• • • • • •  -8 Iodine- 1 2 9  s 2 X 10-1 1  6 X 1 0

_4 I 2 X 1 0-9 2 X 1 0  

(a) When more than one radionuclide i s  present , the sum o f  
the concent rat ions o f  each radionuclide , divided by 
the concentrat ion in the table ,  must  be less than or 
equal to 1 ( 1 0  CFR 20 App B footnote 1 ) . 

(b ) S = solub le 
I = inso lub le 

Sub = submers ion in a semispherical infinit e  c loud of 
airborne material . 

( c) As carbon dioxide , co2 •  

Nuclear Regulatory Commiss ion regulations in 1 0  CFR 7 1 ,  "Packag ing and 
Transportat ion of Rad ioact ive Materials , "  apply to the packag ing and shipment 
of low-level radioact ive wastes result ing from some alternat ive s for d i s p o sal 

. of the accident-generated water . If the radionuclide concentrat ions in the 
product was te forms are such that the wastes would be required to  be  t rans
ported in accident-resis tant Type B shipping containers , special provis ions 
apply . This regulat ion is  interpreted to  apply to  resins used for ret rea tment 
in some alternatives . Because only small amounts  of radioac t ive material are 
present in the acc ident-generated water , it is ant icipated that the radi o
nuclide concentrat ions in the non-resin wastes generated in all  alterna t ive s  
will be such that a less durable Type A shipping container can b e  used . The 
standards for Type A shipping containers , which are des igned to withstand 
tests that simulate extreme condit ions of normal transport , are found in 
Department of Transportat ion (DOT) regulations in 49 CFR 1 7  3 .  The se  DOT 
regulat ions in 49  CFR 1 7 1  to 1 7 9 are applicab le to  the packaging and shipment 
of the product waste forms produced in each alternat ive . 

Nuclear Regulatory Commission regulat ions in 1 0  CFR 6 1 , "Licens ing Re
quirements for Land D isposal of Rad ioac t ive Was te , "  will apply to the d i sposal 
of any res idues from the accident-generated water in a l icensed low-level 
waste (LLW) burial site . While these regulations pertain t o  the licens ing , 

2 . 18 

I 

J 



operat ion , and closing of a low-level commercial waste burial ground , they 
also contain spe c if icat ions for the packaging , cont ent , and characteristics of 
acceptab le LLWs . Low-level radioac t ive wastes are classified as Class A ,  B ,  
C ,  or unacceptabl e , depending on radioact ive material cont ent and concentra
t ion and on characteris tics other than radioac t ivity . For example , liquid 
was tes  must  be s o l idified . 

Under NRC regulations , nuclear power p lant l icensees mus t  dispose of 
solid waste  containing any licensee-generated contaminat ion at commercial 
was te disposal sites . Other disposit ions may be approved on a case-by-case 
basis under the p rovis ions of  10 CFR 20 . 302 . Under 10 CFR 20 . 302 nuclear 
power plant l icensees may apply for d isposal of s lightly contaminated radio
active materials  at other than commercial waste sites ( e . g . , commerc ial 
landfill or ons ite) . Nuclear Regulatory Commission staff cons ideration of 
reques t s  for onsite  dispo sal o f  s lightly contaminated radioact ive material has 
focused princ ipal ly on demonstrating that potential doses are a small fract ion 
of annual background radiat ion expo sure . 

For disposal of radioac t ive mat erials in NRC non-Agreement S tates , the 
licensee ' s  applicat ion is reviewed solely by the NRC . For disposal of radio
act ive materials in an NRC Agreement S tate , the NRC staff grant s approval only 
for handling and s torage . The Agreement S tate has j urisdiction for disposal 
e ither ins ide or outs ide o f  the site exclusion area . The C ommonwealth of 
Pennsylvania is currently a non-Agreement S tate but  may b ecome an Agreement 
S tate in the future . 

The NRC regulates the s torage of  LLW at licensee sites . Because o f  the 
perturbations b rought ab out by the provis ions of the Low Level Was t e  Policy 
Act and i t s  amendment s  ( see Sect ion 2 . 3 . 3  for a discussion of these acts) , 
many sites have made provisions for s t oring LLW for periods b eyond that 
normally required by operat ional considerat ions . The NRC has permitted this 
within careful!� controlled l imits , but has clarified its  policy in Generic 
Letter 85- 1 4 , ( a J which states : " I t  i s  the pol icy o f  the NRC that license e s  
should cont inue t o  ship waste  for disposal at exist ing s i t e s  t o  the maximum 
extent practicab le . "  

2 . 3 . 3  Low-Level Rad ioac tive Waste Policy Amendment s  Act of 1 985  

The Low-Level Rad ioactive Waste  Policy Amendment s Act of 1 985 could have 
a s ignif icant impact on the alternat ive selected for disposing of the accident
generat ed water . The following provisions of  the Act , H . R .  1 08 3  - Pub l ic Law 
9 9-240 , may be appl icable : 

• Each commercial nuclear power reactor shall , upon reque s t , receive an 
allocat ion o f  low-level radioact ive was te disposal capacity at one o f  the 

(a) A let ter to all l icensees from the u . s .  Nuclear Regulatory Commiss ion , 
Augus t  1 ,  1 985 , Subj ect : Commercial Storage at Power Reac tor Sites  of  
Low-Level Radioac t ive Was t e  Not  Generated by  the Utility .  
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three exist ing regional disposal facilities . This capacity , in cub ic 
feet , for the trans ition period of  January 1 ,  1986 , through De cemb er 3 1 , 
1 989 , is determined for pressurized water reactors (PWRs) by mul t ip1y ing 
the number of months remaining in the period by 87 1 ,  and by 1 95 1  for 
boiling water reactors (BWRs) .  For the licensing period of January 1 ,  
1 9 90 , through December 3 1 , 1 9 9 2 , it is determined by multip lying the 
number of months remaining in the period by 685 for PWRs ( 1 533 for B�s ) . 
The number o f  months shall b e  computed beginning with the first month o f  
the applicable period . 

• Any unused allocation received by a reactor during the t ransition p e riod 
may be used at any t ime prior to December 3 1 , 1 9 9 2 , or prior to the 
commencement of operation of  a regional disposal fac ility in the compact  
region or s tate in which the reactor is located , whichever occurs f i r s t . 

• A commercial nuclear power reactor in a state or compact region that 
meets  the requirements for acces s  to a regional disposal facility may 
ass ign any disposal capacity allocated to it to any other per son in the 
state or compact region . 

• The Secretary of  Energy may , upon petition by the owner or operator o f  
a commercial nuclear power reactor , allocate to the reactor , dispo sa1 
capacity in excess of the amount calculated above to  permit unusual  o r  
unexpected activit ies , providing these exces s  allocations , in total , 
do not result in the acceptance for disposal of  more than 800 , 000 f t 3 
( 22 , 700 m3 ) of low-level radioact ive waste or a total of the allocat ions 
in excess o f  1 1 , 900 , 000 ft 3 ( 33 7 , 000 m3 ) for the 7-year period of 1 9 8 6  
through 1992 . 

• The disposal of  low-level radioact ive waste (other than low-level radio
active waste  generated in a s ited compact region) may be  charged a sur
charge by the s tate in which the applicab le regional disposal facil i ty is 
located . Surcharges shall not exceed $ 1 0 per cub ic foot in 1986  and 
1 98 7 , $20  per cub ic foot in 1 988 and 1989 , and $40 per cub ic foot in 1 9 90 
and 1 99 1 . 

In parallel with its proposal to  the NRC to evaporate the acc ident
generated water and to solidify the evaporator bottoms for disposal at a 
commercial disposal site , the licensee has petitioned the Secretary of Energy 
for add it ional waste volume allocation . The DOE has ·  approved the licens e e ' s  
reques t  contingent upon an analysis  by GPU that demonstrates that low-lev e l  
waste  will exceed the basic allocation . 

2 . 3 . 4  Permits 

The licensee holds an NPDES permit is sued by Commonwealth of  Pennsy 1-
vania , Department of Environmental Resources (PaDER) . A new permit was i s sued 
September 1 6 ,  1 986  and covers discharge of  nonradioact ive pollutant s int o the 
Susquehanna River . Any delib erate discharge of the accident-generated water  
into the Susquehanna River mus t  comply with the provis ions of  the p ermit . The 
NPDES permit limits pH , free chlorine , and heat , and requires monitoring of  
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several other parameters at the primary out fall and other quantities at other 
out falls . Limits  are not specified for sodium or boron ; however , the permit 
does specify "The controlled rate of  batch discharges of  waste  water contain
ing total b oron shall be approved by the Department in a letter amendment 
prior to discharge" (p . 14A of 1 4 ) . 

2 . 3 . 5  U . S .  Nuclear Regulatory Commiss ion Policy 

Following pub lication of  the f inal PElS in 1 98 1 , the Commi s sion issued a 
policy statement s tating that , "Any future proposal for disposit ion of  p ro
cessed accident-generated water shall be  referred to the Commi s sion for 
approval" ( S tatement of  Policy 1 98 1 ) . This means that the Commi ssion itself 
will  make the f inal decision on disposal of the accident-generated water . The 
TMI-2 license current ly prohibits  disposal of the accident-generfi1d water ; 
however ,  a license amendment has been requested by the licens ee . 

2 . 3 . 6  U . S .  Department of Energy 

The U . S .  Department of Energy is not a regulatory body , but has been 
chartered by Congress  to make emergency allocations of radioact ive was t e  
burial space , a s  discussed in Sect ion 2 . 3 . 3 .  The DOE has �g�ditionally 
approved a special allocat ion to  the licensee in a letter . 

Shortly following the TMI-2 accident , DOE agreed to accep t , without c o s t , 
waste f rom TMI-2 that would be valuable in their research programs . They also 
agreed to accept , on a cost  reimbursement basis , abnormal was t e  that could not 
be  disposed of at current ly l icensed waste  disposal sites . I t  is  under this 
agreement , documented in the Memorandum of  Understanding , that the damaged 
fuel  from TMI-2 is being accepted by the DOE . 

The Memorandum of  Understanding does not cover waste that can be  dispo s ed 
of by other means . All the waste  s treams in all the alternatives would b e  
materials that could be  disposed of  in commercial burial sites ; hence , par
ticipat ion by the DOE in disposal under any alternat ive would require a new 
agreement . 

(a) Technical Specificat ion Change Request  No . 56  to the U . S .  Nuclear 
Regulatory Commission from F .  R. Standerfer , Director , TMI-2 , GPU 
Nuclear , February 25 , 1 98 7 . Technical Specificat ion Change Request 
No . 56-Revised to the u . s .  Nuc lear Regulatory Commission f rom 
F. R .  S tanderf er , Director , TMI-2 , GPU Nuclear , April 1 3 ,  1 98 7 . 

(b) Letter to E .  E .  Kintner , Executive Vice President , GPU Nuclear , f rom 
Jame s W . Vaughan , J r . , Principal Deputy Assistant Secretary f o r  Nuclear 
Energy , U . S . Department of  Energy , February 1 1 ,  1987 . 
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3 . 0  PROPOSED AND ALTERNATIVE PLANS FOR ACCIDENT-GENERATED WATER DI SPOSAL 

The licensee ' s  proposed me thod of accident-generated water disposal and 
NRC s taff-ident if ied alternatives are evaluated in this sect ion . Although the 
list of alternatives is extensive , as a practical matter , not all possib le 
alternat ives are covered . The alternatives that are discussed include tho s e  
that the NRC identif ied a s  having the highest potential for technical 
feasib i lity and regulatory acceptabil ity . 

The alternatives are divided into two general categories : alternat ives 
that were quantitative ly evaluated , and alternat ives that were cons idered but 
rej ected . Each of  the 9 alternatives shown in Tab le 3 . 1 was eva luated , and is 
des cribed in Sect ions 3 . 1 through 3 . 5 .  The alternat ives are organized so  t hat 
similar alternatives are considered in the same sub sect ions . The alterna t ives 
are organized into five groups : ons ite evaporat ion , bulk liquid shipment , 
direct solidificat ion , river discharge , and onsite s torage . An addit ional 
1 5  alternat ives were considered and rej ected because they were unlikely t o  
gain regulatory acceptance , technically infeasib le , o r  clearly inferior  t o  
other alternatives o f  comparable or lesser cost . Each of  the rej ected alter
nat ives are discus sed briefly in Section 3 . 6 .  

The discussion of  the evaluated alternatives includes the following 
topic s : the sys tem and operat ions that would be required to implement the 
alternat ive ; the estimated environmental impacts ; analysis of po tent ial 
accidents ;  and regulatory constraints . 

The principal non-accident environmental impacts  associated with p lanned 
disposit ion of  the accident-generated water are occupat ional radiat ion dose , 
radiat ion dose to the maximally exposed member of  the general pub lic , popula
t ion dose , and resources committed (was te burial ground volume , land area , and 
financial resources in 1986  dollars , excluding the cost of any regulatory 
delays) . The bases for off s ite dose estimates are documented in Appendix C .  
The environmental impact of  pos sib le accident s includes the results  o f  acc i
dents occurring ons ite and offsite . Poss ible onsite accidents are primarily 
liquid spills . Possib le o ffsite accident s are primarily transportat ion acc i
dents .  Appendix D describes the basis for transportat ion accident estimat es . 
Rad iat ion doses from transportat ion of  the accident-generated water or  i t s 
residues are cons idered negl igible and are therefore not presented ( see S e c
t ion C . 2 ) . 

The radiological and nonradiological impacts  to  aquat ic  and terrestrial 
organisms have been determined to be  insignif icant and are not discussed 
further . With regard to radiological impacts , it is general ly agreed that the 
limit s  es tablished for humans are sufficiently protect ive for o ther species .  
Specif ically , the 1 9 7 2  report of the National Academy of  Scienc e s  (NAS) Advis
ory Committee on the Biological Effects of Ioniz ing Radiat ion (BEIR 1 9 7 2 )  
concluded that no other living organisms are very much more radiosensitive 
than humans . Additionally , no significant nonradiological impac ts  to aqua t ic 
or terrestrial organisms are expected to  result from any alterna t ive b e caus e  
o f  the small quant ity and characteristics  o f  nonradiological contaminants in 
the accident-generated water . 
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TABLE 3 . 1 .  Summary of the Alternat ives Evaluated 

Di s pos i t i on of Di spos i ti on of 
Sect i on and T i t l e  Ret reatment ( a )  T r i t i um Bor a te ( b ) 

3 . 1 . 1  Evapo r a t i on , Sol i d i f i cati on No Atmo s pher e  at LLW buf�' l 
of Bottoms , a n d  Di spos a l  at TM I ground 
a L i censed Bur i a l Grou nd 

3 . 1  . 2  Evaporat i on ,  Sol i d i f i ca t i on Yes Atmosphere at TM I S i te 
of Bottoms , and Retent i on TM I 
O ns i te 

3 . 1 . 3  Di sti l l a t i on , Sol i d i f i ca t i on ,  No Susq ueha n n a  LLW buf�' l 
a nd Di s po s a l  of Bottoms Ri ver g round 
Fol l owed by R i ver Di sch a r ge 

3 . 2 . 1  Of ffble Eva po r a t i on a t  the No Atmfa�here a t  Shal l ow l a nd 
NTS NTS bu r t a} at 

NTS 

3 . 3 . 1  Perma nent O n s i te Storage Yes Atmosphere Ground a t  
of Sol i d i f i ed Wa ste at TM I TM I S i te 

3 . 3 . 2  Sol i d i f i ca t i on a n d  D i s - No Atmo s phere LLW bufi' l 
po s a l  at a Comme rc i a l  a t  TM I g round 
Low- Level Wa ste S i te 

3 . 4 . 1  Long-Te rm Ri ver Di scha r ge Yes Susq ueha n n a  Susqueh a n n a  
Ri ver Ri ver 

3 . 4 . 2  Short-Term Ri ver D i scha rge Yes Susqueh a n n a  Susqueha nna 
R i ve r  Ri ver 

3 . 5 . 1  L i q u i d  Sto rage i n  Tank s 
( no-act i on a l ternat i ve )  

No TM I TM I S i te 

( a )  Ret reatment of the acc i dent-generated water wou l d i nvo l ve p roce s s i ng a l l of the 
wa ter i nc l ud i ng that c u r rent l y i n  sto r a ge , wi th the SDS a n d  EP I COR I I  system .  
Retrea ted wate r wou l d have the "ach i eva b l e" concentrat i on s  a n d  q u a nt i t i e s shown 
i n  Tabl e 2 . 2 .  Water that i s  not ret rea ted i s  rep resented by the b a s e  c a se . 

( b )  I n  every case th ere wou l d be some ces i um-1 37 , stronti um-90 , a n d  c a r bon -1 4  a s soc i ated 
wi th the bor a te ; however ,  i n  tho se opt i on s  empl oy i ng retreatment of the water , the 
quanti ty i s  approxi mate l y 1 /1 0  of what i t  i s  wi thout ret reatment . 

( c )  A commerci a l  NRC- l i censed s i te for l ow - l eve l radi oacti ve wa s te d i sposa l . The s i te 
ope rated by U . S .  Eco l ogy nea r Ri ch l a n d ,  Wa sh i ngton i s  a s s umed . 

( d )  NTS = Nevada Test S i te ,  a DOE fac i l i ty .  

The impacts o f  each alternative and the relat ionship b etween rad iat ion 
dose and potent ial health effects  are discussed in Sect ion 5 . 0 .  

3 . 1  ALTERNATIVES INVOLVING ONSITE EVAPORATION 

l 

I 

The licensee ' s  propo sal and two alternatives involving ons ite evaporation 
are evaluated . Al l involve the use of a commerc ial low-level l iquid wa s t e  
evaporator , and differ only in the disposition of  the evaporator bottoms and 
evaporator effluent . Four additional onsite evaporat ion alternatives were 
cons idered but were rej ected and are discus sed in Sections 3 .  6 . 2 ,  3 .  6 . 3 ,  I 3 . 6 . 4 ,  and 3 . 6 . 5 .  
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3. 1. 1 Evaporat ion , Solidif ication of  Bottoms , and Disposal 
at a Licensed Burial Ground 

This method of disposal , proposed by the licensee , involves forced evapo
rat ion into the atmosphere of the maj ority of the accident-generated water in 
a commercially available system. Forced evaporation o f  the accident
generated water would release most of the tritium to the atmosphere and 
concentrate the remaining radfgfctivity and chemical contaminants in a l iquid 
residue (evaporator bottoms) . A volume-reduction factor of at least 10 to  ( 
20 is expected . Portland cement would be mixed with the residue and the 
slurry poured into containers for solidification . The solid waste would then J '  be transported to the commercial (NRC-licensed) LLW burial site . 

3 . 1 . 1 . 1  System Description and Operat ion 

A modular , commercially availab le evaporat ion system would be installed 
on a concrete pad at the site . Piping from exis t ing water storage locat ions 
would be connected to the evaporator sys tem.  A possible location is shown on 
the s ite  plan in Figure 3 . 1 .  The accident-generated water , without addit ional 
treatment (base case) , would be fed to the evaporator where it would be heated 
and evaporated . Although most vendor-supplied evaporator systems are designed 
to operate in a closed-cycle mode , modifications would be made to the evapo
rator to  allow it to operate in an open-cycle mode that would permit vapor to 
be  discharged to the atmosphere . Some form of moisture separator and/or  vapor 
superheater would be  provided to assure that liquid droplets  and dissolved 
component s  are not discharged with the vapor .  Discharge o f  the vapor would b e  
through a 1 00-ft ( 30-m) stack constructed for this purpose . In addition t o  
analyses o f  the evaporator feed , the discharge wou ld be monitored t o  verify 
radioactivity release rates . 

In its  initial proposal , the licensee assumed a typical processing rate 
of 3 gal/min ( 1 1 . 4  L/min) and operat ing enough of  the time to complete evapo
ration and solidificat ion in approximately 28 months .  A total of  about 
33 months would be required for se tup , processing , and decommiss ioning of the 
equipment .  Based on addit ional informat ion provided by the licensee (Appen
dix A comment letter 1 4 ) , the feed rate may be increased up to 20 gal /min in 
order to decrease the operating time t o  as little as 4 months . Se tup and 
takedown time would st ill be approximately 5 months . 

The re sultant evaporator bottoms would be mixed with Port land cement in 
large , approximately 1 70-f t3 (4 . 8-m3 ) liners for forming , curing , transport
ing , and burial . The total solidified volume is expected to b e  between 2 7 , 000 
and 46 , 000 ft 3 ( 7 65 to 1 , 300 m3 ) ,  for 25 wt% solids and 16 wt% solids , respec
t ively , assuming a 0 . 35 cement binder-to-bottoms volume rat io as shown in 
Tab le 3 . 2 .  

(a) The terms " evaporator bottoms" and " res idue" are used to refer to the 
concentrated salts  that are left after the maj ority of the accident
generated water has been evaporated . 
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TABLE 3 . 2 .  Characteris tics of Evaporator Bot toms [ letter and attachment from F .  R .  Standerfer 
(GPU Nuclear) to W .  D .  Travers (NRC) , July 3 1 , 1 986 ] 

Cement 
Binder-

Solids to- Total 
Concentration Quant ity Bottoms Activity Burial 

of Bottoms , of Volume Numb er (gf Per Liner , Volume , 
wt% Bottoms , lb Ratio Liners Ci ft 3 

1 6  2 , 0 1 2 , 500 . 35 2 7 1  . 0045 07  46 , 022  

16  2 , 0 1 2 , 500 . 66 5 1 7  . 002358 87 , 97 2  

2 5  1 , 288 , 000 . 35 1 6 1  . 007587  2 7 , 33 2  

2 5  1 , 288 , 000 . 66 307  . 003940 52 , 258 

(a)  Solidif icat ion liner size is 1 70 3 f t  • 



Chemical impurities f requent ly affect the curing rate and the f inal 
strength of concrete . Therefore , it may be necessary t o  cont rol the b oric 
acid and sodium ion content of the evaporator bottoms by incomplete evapora� ' ( 
tion , so that concrete of  a sufficient strength can be  produced . The measures 
used to  improve concrete s trength could increase the concreted waste volume to 
as much as 88 , 000 f t3 (2 , 500 m3) ,  based on 0 . 66 cement b inder-to-bot toms 
volume rat io for 16 wt% solids , as shown in Table 3 . 2) .  

The solidif ication process is expected to run concurrently with the 
evaporation process .  Shipping could also run concurrently with the solidi
ficat ion process but with a lag of 1 to 2 months . The commerc ial LLW burial 
site operated by U . S .  Ecology near Richland , Washington , is  availab le t o the 
licensee for a limited amount of waste . An emergency allocat ion of  up t o  
46 , o�g) ft3  ( 1 , 300 m3 ) o f  radioact ive waste burial volume has been granted by 
DOE . In preparing the supplement , the staff has assumed all shipment s  
would be to the Richland site . 

3 . 1 . 1 . 2  Environmental Impacts 

Tritium would be released during the evaporat ion o f  the water . The rate 
of tritium release depends on the evaporator feed rate and the volume
reduction factor . A volume-reduct ion factor of 1 0  to 20  is expected t o  result 
in the release of  approximately 90 to  95% of the tritium . At the maximum 
expected evaporat ion rate , the maximum release rate of the trit ium has b een 
estimated to be less than 1 60 pC i / sec , which is less than 30% of  the c on
tinuous release rate (570  pCi/ sec) permitted by the licensee ' s  curren t  t e ch
nical specificat ions . The release would be from a stack [ 400 ft ( 1 20  m) above 
sea level , 1 00 f t  (30 m) above ground ] ,  thereby decreasing the exposure t o  
persons ons ite and to nearby resident s ,  compared with ground-level evapo ra
tion .  As the concrete cure s , about half of the rema ining 5 to  1 0% o f  the 
trit ium would b e  released at ground level . Assuming a solidif icat ion process  
rate of 2 . 0 gal /min ( 7 . 6  L/min) results  in an average estimated trit ium 
release rate of 8 . 2  pCi/ sec ( 1 4% of the permitted cont inuous rate) . Small 
amounts  of trit ium would remain in the concrete and s lowly exchange with water 
in the environment before , during , or after transport . 

The maj ority of  the cesium and s trontium would remain in the evaporator 
bottoms for solidif icat ion and sub sequent burial . Small amounts of  the 
stront ium-90 and cesium- 1 3 7  would be released to the atmo sphere during evapo
ration . The fract ion released would be dependent upon the concentrat ion in 
the water input ; the feed rate to the evaporator ; the design of  the evapo
rator ; and the removal fract ion from p late-out on the mois ture separator , 
duct s ,  and stack . Releases of 0 . 1 %  or less of the total particulate  are 
rout inely achieved , and this release fract ion has been assumed for the evapo
rator effluent . Based on the expected radionuclide conc·entrat ion in the 
inf luent to the evaporator , the release rate for non-trit ium radioact ive 

( a) Letter from James W.  Vaughn , Jr . , Principal Deputy Assis tant for I Nuclear Energy , U . S . Department of Energy , to GPU Nuclear C orporat ion , 
Feb ruary 1 1 ,  1 9 8 7 . 
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material , principally cesium- 1 3 7 , s tront ium-90 , and carbon- 1 4 , is expected t o  
be  0 . 00028 �Ci/ sec . This rate is  less  than 1 . 2% of  the cont inuous releas e 
rate  permit ted (0 . 024 �Ci/sec) by the licensee ' s  technical specificat ions . 
Any iodine-1 29 is assumed to be  released with the vapor . 

Transportat ion of the solidif ied material to  Washington S t ate would 
require approximately 80 to 135 truck shipment s based on two 1 70-f t3 (4 . 8-m3 ) 
concreted resin liners per shipment (as suming a 0 . 35 cement b inder-to-bottoms 
volume rat io and 25  and 16 wt% solids , respectively) . The number of shipment s 
may increase to 260 if a 0 . 66 cement b inder-to-bottoms volume ratio is  used 
for 16 wt% solids . 

Occupat ional Radiat ion Expo sure . The NRC staff has estimated that the 
ope rat ion of the evaporator will require from 7 to 1 1  person-rem of  occupa
t ional exposure . This exposure is primarily due to the amb ient radiat ion in 
the vicinity of the evaporator . Radiat ion exposure from the bulk liquid and 
the evaporator bottoms is negligib le with respect to  other sources ( e . g .  o ther 
radioactive wastes await ing shipment ) on the TMI site . Us ing the radionuclide 
concentrat ions expected to remain in the evaporator bot toms , a surface dos e  
rate o f  less than 0 . 1 mrem/h was calculated for frF ent ire volume of  evapo
rator bottoms as suming no addit ional shielding . a Solidif icat ion of the 
evaporator bottoms would require an addit ional 5 to 9 person-rem for a total 
occupat ional exposure of 1 2  to 20 person-rem . 

Radiat ion Exposure to the Public . The 50-year dose commitment (b ) to the 
maximally exposed member of the pub l ic ,  as a result of  processing the accid ent
generated water prescribed in this alt ernative , is  calculated to b e  less  than 
4 mrem to the thyro id , 0 . 8  mrem to  the bone , and 0 . 7  mrem to the total body . 
These  calculat ions are based on a numb er of conservat ive assump t ions . The 
maximally exposed individual is as sumed to breathe air at the offsite boundary 
locat ion of highest  airborne concent rat ion [ 0 . 34-mile (0 . 55 -kilometer) we s t ] ,  
and to  consume food products  raised exclus ively in the offsite boundary loca
tion that receives the maximum ground deposit ion of the released rad ioact ive 
material . The maximally exposed ind ividual is in the age group that  receives 
the highest  dose . 

The collective 50-year dose commitment to the affected populat ion , an 
estimated 2 . 2  million people within a 50-mile (80-kilometer) rad ius , is calcu
lat ed to  be less  than 6 person-rem to  the thyro id , 0 . 2  person-rem to the bone , J and 3 person-rem to the total body . The accumulated dose and the dose to  the  
maximally exposed individual are calculated for the ent ire period . The bas e s  
for the calculations are given in Appendix C .  

(a) Calculat ed using ISOSHLD-II  computer code (Engel ,  Greenborg and 
Hendrickson 1 9 66 ; S immons et al . 1 9 6 7 ) . 

(b) Fif ty-year dose commitment is the total radiat ion received from initial 
exposure through the succeed ing 50 years . 
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Commitment of  Resources .  Operat ion o f  a forced evaporat ion system would 
not involve any permanent commitment of  land at the TMI s ite . Approximat e ly 
2 7 , 000 to 88 , 000 ft3  ( 765  to 2 , 500 m3 ) of solid radioactive waste would b e  
generated from the solidif ied evaporator bottoms for disposal a t  a comme rc ia l  
LLW burial site . 

The licensee estimated the cost  for processed-water disp osal by forced 
evaporat ion using a vendor-supplied transportab le system and vendor solid ifi
cat ion of the �vaporator bottoms as ranging from $ 6 . 2  to 1 2  million depending 
on bottoms concent rat ion and binder-to-bot toms vo lume ratio . This  co s t  i s  
b roken down in Tab le 3 . 3 .  

TABLE 3 . 3 .  Co st Breakdown for Evaporat ion , So lidif icat ion of the 
Bottoms , and Dispo sal at a Licensed Burial Ground 

Cost , 
Tasks 

6 Evaporat ion of 2 . 3  x 1 0  gallons of  water 

Solidificat ion of  evaporator bottoms at $ 33/ft3 

Transportat ion and burial of  solidified bottoms at $ 6 3 / f t3 

TOTAL 

3 . 1 . 1 . 3  Accident Analysis 

$ millions 

3 . 6  

0 . 9  to  2 . 9  

1 . 7  t o  5 . 5  

· 6 . 2  t o  1 2 . 0 

The accident s that have been considered include an ons ite  liquid r e l ease  
and a t ruck accident involving shipment of solidified evaporator bottoms . 

A leak or  spill caused by rupture of  a storage tank used in this  a lt er
nat ive , or a break , leak , or spill f rom the feed line to  the evaporato r  or 
solidificat ion system would result in the release of  accident water o r  b o t toms 
to the soil on the is land . Even in the case of a very s erious failure , no t 
more than a few thousand gallons would likely reach the Susquehanna River via 
normal rainwater runoff channels . However , in the unlikely event where the 
entire inventory of  an 1 1 , 000-gallon ( 4 2 , 000-liter) s torage tank of acc ident
generated water prior to retreatment spills  into the river , the e s t imat ed 
50-year dose commitment to the maximally exposed individual will be 0 . 0 1 5  mrem 
to the bone and 0 . 002  mrem to the total body .  

The calculat ions are based on a number o f  conservat ive assump t ions . The 
maximally exposed individual is  assumed to consume water and f ish f rom the 
river as well as part icipate in recreat ion along the river banks . In addi
tion , consumpt ion of shellfish from the Chesapeake Bay at the maximum rat e  o f  
9 7  lb /yr (44 kg/yr) for the mid-At lant ic region (Rupp , Miller and Baes 1 980) 
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is assumed . Shellfish consumpt ion contributes approximately 0 . 00 1 2  mrem t o  
the b one and 0 . 00004 mrem to the total b ody . 

The collect ive 50-year dose commitment to the affected population (an 
estimated 300 , 000 people downstream from TMI and an unspecif ied population 
that consumes shellfish) would be 0 . 7  person-rem to the bone and 0 . 0 1 5  person
rem total b ody from drinking river water , consuming river fish and Chesapeake 
Bay shellfish , and engaging in recreat ion along the river banks . Shellfish 
consumpt ion contributes 0 . 5  person-rem to  the bone and 0 . 0 1 5  person-rem t o tal 
body .  The bases f or these calculat ions are given in Appendix c .  

A truck accident involving solidif ied evaporator bottoms is  not likely t o  
disperse  the solidified waste , but could result in serious inj uries or  fat al
ities . Approximately 80 to 260 shipment s  between TMI and the commercial LLW 
burial s ite operated by U . S .  Ecology near Richland , Washington would b e  
required . For the 260-shipment case , 1 . 9  accident s involving a t ruck t rans
port ing waste  are estimated to occur . For the SO-shipment case , 0 . 6  t ruck 
accident s are estimated to occur . The number of inj uries and fatalities 
estimated for the 260-shipment case is  about 1 . 6 and 0 . 1 3 .  The number o f  
inj uries and fatalities  estimated for the SO-shipment case is 0 . 5  and 0 . 04 .  

3 . 1 . 1 . 4  Regulatory Considerations 

The licensee ' s  proposal to dispose of the accident-generated wat er must  I ' be approved by  the Commiss ion (Section 2 . 3 ) .  In  addit ion , DOE approval to  
allocate emergency waste disposal volume is needed and has been received . 

3 . 1 . 2  Evaporation , Solidification of Bottoms , and Retent ion Onsite 

This alternative involves additional retreatment of all of the water and 
evaporation to the atmosphere in a commercial LLW evaporator , as describ ed in 
Section 3 . 1 . 1 .  Forced evaporat ion of the accident-generated water would 
release most  of  the tritium , any iodine- 1 2 9 , and less than 0 . 1 %  of  the o ther 
radionuclides and chemical contaminant s to the atmosphere . The remaining 
radioactive and chemical contaminant s would be concentrated in the evaporat or 
bottoms . The residue would be solidified by mixing it with Portland cement . 
The concreted waste would then be placed in a lined trench ons ite and covered 
for disposal . Some additional groundwater monitoring would b e  performed 
initially to assure that releases were as  expected . Ultimate disposition of  
the s ite  would not be affected by the presence of the concreted was te . 

3 . 1 . 2 . 1  Sys tem Description and Operation 

The evaporat ion would be performed as describ ed in Sect ion 3 . 1 . 1  except 
that all of  the accident-generated wat er would be  re-treated by the SDS and 
EPICOR I I  system to facilitate onsite disposal of the solidified waste .  The 
types and quantities of contaminants expected to remain in the water are 
lis ted in Tab le 2 . 2  ( in the Achievab le Quant ity and Concentrat ion columns ) . 
Retreatment would generate 6 1  add itional res in liners , 58 of  which are 1 70 ft 3 
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(4 . 8  m3 ) and 3 of  which are 50  ft 3 ( 1 . 4  m3 ) ,  for a total volume of approxi
mately 1 0 , 000 f t 3 ( 283 m3 ) .  These resin liners would be disposed of as 
low-level radioactive waste by packaging and transport ing to a commercial LLW 
burial site  such as the one operated by U . S .  Ecology near Richland , 
Washington . 

The evaporat ion and concret ion processes would be the same as des c r ib ed 
in Section 3 . 1 . 1  except that the wet concrete would be pumped directly int o  a 
prepared pit rather than formed in l iners . A pit approximately 150 , 000 f t 3 
(4 , 2 50 m3 ) in volu� would be  adapted or excavated .  A 2-ft ( 0 . 64-m) lay e r  of  
clay and a Hypalon liner would provide groundwater protec t ion . Leachate 
collect ion laterals would be placed on the liner and then covered with gravel 
and soil ( shown in Figure 3 .  2 ) . The collected leachate would be held and 
monitored in a sump located at the landfill site . 

A trailer-mount ed grout ing system would be used 
with the bot toms and pump the mixture into the pit . 
ratio of 0 . 35 to  0 . 6 6 ,  depending on the requirements 
tion in a reasonable period of t ime , would be used . 

to mix Port land c ement 
A waste  water/ c ement 

for comp lete solidifica-

The f inal volume of concrete would be between 2 7 , 000 and 88 , 000 f t3 ( 765  
and 2 , 500 m3 ) depending on  the percent of  solids in the bottoms and the cement 
binder-to-bottoms ratio . Tab le 3 .  2 indicates the expected burial volume , 
based on the solids concentrat ion and cement b inder-to-bottoms volume rat io 
for solidificat ion of  the bottoms in liners . These would b e  the same f o r  
solidif icat ion in a trench . The t ime for the disposal of  the evaporat ion 
bottoms will be dictated by the time required to evaporate the bulk of the 
accident water , 9 to  28 months . Following solidif icat ion , a Hypalon cap would 
be placed over the pit and at least 2 ft ( 0 . 64 m) of  soil cover placed over 
that . The final covering of  the pit  will be completed approximately 5 months 
af ter the solidificat ion . 

To verify the containment capability of the pit , monitoring wells  would 
be constructed up- and down-gradient of the pit . The water from these  wells  
would be sampled at regular time intervals . 

In the future , following decommissioning of both unit s ,  it is ant i c ipated 
that the license would be terminated and the s ite released for unre s t r i c ted 
use . A discus s ion of the criteria and monitoring required prior to such 
release is beyond the scope of  this report ; however ,  the solidif ied mat erial  
retained onsite is not  expected to impact this disposit ion because of  the very 
low doses that would result from any future use . 

3 . 1 . 2 . 2  Environmental Impacts 

About 90 to 95%  of the tritium would be released to the atmosphe re during 
evaporation . As exp lained in Sect ion 3 . 1 . 1 . 2 ,  at the expected evaporat ion 
rate , the release rate of the trit ium has been estimated to be less  than 

® A regist ered trademark of E .  I .  du Pont de Nemours and Company . 
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1 60 pCi/ sec , which is less than 30% of the continuous release rate (570  pC i /  I sec) permitted by the licensee ' s  technical specif ications . About half o f  the 
remaining 5 to 10%  of the tritium would be released to the atmosphere during 
curing of the concrete . Assuming a solidificat ion processing rat e  o f  I 2 . 0  gal/min ( 7 . 6  L/min) results in an average estimated trit ium release rate 
of  8 . 2  pC i / sec ( 1 4% of  the permit ted cont inuous release rate) . A small amount 
would remain in the concrete and slowly exchange with water in the environment 
over a period o f  s everal years . 

The maj ority (all but about 0 . 1 % as estimated f or evaporator operat i on in 
Sect ion 3 . 1 .  1 .  2 )  of  the cesium , s tront ium , and carbon in the accident
generated water would remain in the evaporator bot toms and be solidif ied with 
the concrete . The release rate for non-tritium radioact ive material dur ing 
evaporat ion (principally cesium- 1 3 7 , strontium-90 , and carbon- 14)  is exp ected I to b e  2 . 6 x 1 0-6 pCi/ sec , which is  approximately 0 . 0 1 %  of  the permit t ed 
continuous release rate (0 . 024 pCi/  sec) • The concentrations of ces ium ,  
stront ium, and tritium in the concrete when i t  is  formed and a t  the end o f  
3 0  years , based on radioactive decay and as suming no migration o r  atmo spheric 
exchanges , are shown in Tab le 3 . 4 .  The earlies t  that the site might b e  
released for unres t ricted use (based on the assumed cont inued operat ion o f  
Unit 1 )  i s  estimated t o  b e  3 0  years . In several decades , mos t  of  the cesium 
and s trontium would eventually leach from the concrete after the l iner fail s . 
The leachate would not be expected to reach the river for several mor e  decades 
because of ion exchange with site soils (NRC 1 98 1 , Appendix V) . 

TABLE 3 . 4 .  Radionuclide Concentrations in the Concreted 
Evaporator Bottoms 

Ant icipated Maximum 
Concentrat ion Concentrat ion After 

When Cured , yCi/s 30  Year s , yCi/s 

Ces ium- 1 3 7  4 . 4  X 1 0-6 to 3 . 7  X 1 0-5 2 . 2  X 1 0-6 to 1 . 8 X 

Strontium-90 1 . 2 x 1 0-5 to 9 . 8  X 10-5 5 . 6  X 1 0-6 to  4 . 6  X 

Trit ium 7 . 5  X 1 0-3 to 6 . 2 X 10-2 1 . 4 X 1 0-3 to 1 . 1  X 
(Hydrogen-3)  

Carbon-1 4  1 . 3  X 1 0-4 to 1 . 1 x 1 0-3 1 . 3 x 1 0-4 to 1 . 1  X 

Iodine- 1 2 9  < 7  . 8  X 1 0-9 to  6 . 4  X 10-7 
< 7 . 8 X 1 0-9 to  6 . 4  X 

10-5 

10-5 

10-2 

10-3 

10-7 

Oc cupational Radiat ion Exposure . The retreatment of  the remaining 
accident-generated water would result in approximately 2 to 5 person-rem o f  
occupat ional exposure . A s  discussed in Section 3 . 1 . 1 .  2 ,  evaporation would 
result in 7 to 1 1  person-rem of occupat ional radiat ion exposure and solidi
f icat ion would result in an additional 5 to 9 person-rem.  The total occupa
tional exposure would be 14 to 25 person-rem. 
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Radiat ion Exposure to the Pub l ic . The 50-year dose commitment to the 
maximally exposed memb er of the pub lic (as describ ed in S ection 3 . 1 . 1 . 2 ) f rom 
the atmospheric releases is estimat ed to be less  than 4 mrem to the thyro id , 
0 . 8  mrem to the bone , and 0 . 7  mrem to the total body . The collective 50-year 
dose commitment to  the 2 . 2  million people within a 50-mile (S O-kilometer)  
radius is  estimated to be les s than 6 person-rem to the thyroid and 3 person
rem to the total body .  

From the material that could eventually be released t o  the Susquehanna 
River from the leachate , the maximally expo sed individual would receive a 
50-year dose commitment of 0 . 0004 mrem to the bone and 0 . 00004 mrem to the 
total body from 5 . 1  curies of tritium , 0 . 0008 curies of st ront ium-90 ,  and 
0 . 0003 curies of cesium- 1 3 7 . These calculat ions are based on a number o f  
conservat ive as sumpt ions . The maximally exposed individual is assumed t o  
ingest water and f ish from the river and part icipate in recreat ional act iv
ities on the river such as swimming and boat ing . The collec t ive 50-year dose  
commitment to the affected population (an estimated 300 , 000 people downstream 
from TMI) from eventual liquid releases is estimated to be  0 . 03 person-rem t o  
the b one and 0 . 002  person-rem to the total body . 

This alternat ive also presumes ul t imate release of the reactor site af ter  
approximately 30 years with the concreted waste remaining in  p lace . At that 
time , the site might be used for other purposes , including cons truc t ion o f  
res idences ,  farming ,  cattle , graz ing , etc . The NRC has adopted the D e  Min imis 
Waste Impacts  Analysis Methodology (Oz tunali and Roles 1984)  for estimat ing 
postdisposal impacts . Using this methodology and the concentrat ion shown 
in Tab le 3 . 4 , a dose to  the maximally exposed individual of  0 . 5  mrem/yr t o  the 
bone and 0 . 5  mrem/yr total body has been calculated . This calculat ion as sumes 
that the maximally exposed individual is exposed to leachate from the was t e , 
consumes food grown on the site , part icipat es in cons truct ion on the site , and 
uses well  water from the site . 

Commitment of  Resources . This alternat ive would commit a land area on 
the TMI site  of approximately 1 5 , 000 f t2 ( 1 , 400 m2 ) for storage of  the c on
creted evaporator bottoms unt il verif icat ion of  expected future dose was 
conf irmed , at which time some future user might s t ill be  affected by the 
presence of  concrete . This alt ernat ive would also require approximately 

' 10 , 000 f t 3 (283 m3 ) of burial spaces at a commercial LLW burial site for  the 
resin liners from treatment of  the accident-generated water . 

The estimated cost for complet ion of this alternative is $ 6 . 7  to 8 . 8  mil
lion . This cost is broken down in Tab le 3 . 5 .  

The radiological monitoring costs  include groundwater monitoring wel l s  
and surveillance programs t o  verify that the 1 0  CFR 20 . 302 and criteria of  the 
Commonwealth of Pennsylvania have been met . Upon complet ion of  pit closure ,  
the surveillance program would be included in the overall TMI site  program 
with little addit ional cost . 
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TABLE 3 . 5 .  Co st  Breakdown for Evaporat ion , Solidification 
of Bottoms , and Retent ion Onsite 

Cos t , 
Tasks $ mil lions 

Retreatment of water 
( includes t ransportat ion and burial of resin liners) 2 . 3  

Evaporat ion of water 3 . 6  

So lidif icat ion and burial ons ite 0 . 7  to  2 . 6  

Radiological monitoring 0 . 1  to  0 . 3  

TOTAL 6 . 7  t o  8 . 8  

3 . 1 . 2 . 3  Accident Analysis 

The accident s that have been identified for cons iderat ion in this alter
nat ive include an onsite liquid release and truck accident in the shipment o f  
resin liners . 

I f  the solidificat ion runs concurrent with evaporat ion , any accident that 
is feas ib le for the solidificat ion process has ins ignificant radiological 
consequences compared with the accident s possib le in the evaporat ion o f  the 
accident water . The analysis of accidents during the evaporat ion proce s s  is 
the same as that given in Sect ion 3 . 1 . 1 . 3  with the except ion o f  the t rucking 
accidents . 

A t ruck acc ident involving a shipment of the resin liners ,  which are 
shipped in Type B containers ,  is not like ly to have radiological consequences 
but could result in serious inj uries or fatalities . Approximately 60  ship
ments will be required between TMI and the commercial LLW burial site  operated 
by U . S .  Ecology near Richland , Washington .  For the 60 truck shipmen t s , the 
sta f f  has estimated 0 . 5  accident s ,  0 . 4  inj uries , and 0 . 0 3 fatalities . 

3 . 1 . 2 . 4  Regulatory Considerat ions 

Commiss ion approval pursuant to 10 CFR 20 . 302  ( Section 2 . 3 . 2 ) woul d  b e  
required . Approval would require a determinat ion that the level o f  radio
activity in the material to be  buried is below regulatory concern . The p rin
cipal controlling criterion for such disposal would be the condition that the 
maximum dose to any member of the pub lic would be acceptab ly low ( i . e . , less  
than 10  mrem/yr) under all  possib le circumstances . The Commonwealth of  
Pennsylvania would also  be  involved in the approval o f  the site  as a land f i l l . 

3 . 1 4  



3 . 1 . 3  Dist illation , So lidif icat ion , and Disposal of  Bot toms ; 
River Discharge of Dis tillate 

This  alt ernative involves closed cycle evaporat ion of the ac cident
generated water and differs from the licensee ' s  proposal only in the dis
position of the gaseous effluent from the evaporator . Rather than releas ing 
the effluent as a gas to the environment , it would be condensed , sampled , and 
discharged to the Susquehanna River . 

Alternat ives involving clo sed cycle evaporat ion were not considered in 
the draft supp lement but were added in response to comment s received . In  
addit ion to  this  alternat ive involving closed cycle evaporat ion , two other 
alternat ives involving closed cycle evaporat ion were rej ected ( see S ec
t ions 3 . 6 . 4  and 3 . 6 . 5 ) . 

3 . 1 . 3 . 1  System Descript ion and Operat ion 

Before discharge to the river , the base-case accident-generated wat e r  
would b e  dist illed in a commerc ial low-level waste evaporato r ,  as discus s ed in 
Sect ion 3 . 1 . 1 . 1 ,  except that the evaporator would be operated in a clo s e d  
cycle mode and the condensate collected and sampled before discharge t o  the 
river . The contents of evaporator bottoms would be the same as those fo r 
closed cycle evaporat ion and they could be disposed of as the licensee h a s  
propo sed : concret ion and shipment to a commercial LLW burial site . Airb o rne 
effluent from the evaporator would be essentially zero . 

The dist illed waste-water stream would be pumped from the evaporator t o  
one o f  two evaporator condensate test  tanks and a representat ive sample taken 
to verify the concentrat ion of contaminant s .  The water would then be d i s 
charged t o  the river . This water would contain only 0 . 1 %  of  the boron , 
sodium, and particulate radionuclides , but would contain at least  90% o f  the 
trit ium ( 1 00% was assumed in dose calculations) . There are also volat i l e  
forms of  iodine- 1 29 that , although not detected , might be present a t  or b e low 
the detect ion limit and these would no t be  reduced by the distillat ion 
process . Expected maximum concent rat ions and quant ities are shown in 
Table 3 . 6 .  

The dose is independent of  the t ime period over which the discharge 
occurs ; however ,  a 1 -year discharge at  the average annual f low of 34 , 000 c f s  
was assumed . 

3 . 1 . 3 . 2  Environmental Impac t s  

The downstream populat ion would b e exposed to the acc ident-generat e d  
water in a highly diluted form through the drinking water treatment p lant 
influent , direct exposure , and the consump t ion of fish and shellf ish . 

Occupat ional Radiat ion Expo sure . The occupat ional radiat ion expo sur e  
required for complet ion of this alternat ive include s 7 t o  1 1  person-rem f o r  
evaporator operat ion , 5 t o  9 person-rem for solidif icat ion of  the b o t t oms , and 
0 . 5  to 2 person-rem for river discharge . In every case , the dose f rom the 
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TABLE 3 . 6 .  Expected Quant ities and Concentrat ionta�f Contaminant s  
in Distilled Accident-Generated Water 

Total Quantity , C oncentration , 
Const itut ion Ci  pCi /ml 

Total Volume 2 to 2 . 3  million gallons 

Trit ium 9 . 2  X 2 1 0  to 1 . 02 X 1 03 1 . 3  X 1 0- 1 

Ces ium- 1 3 7  3 . 2  X 1 0-4 3 . 7  X 1 0-8  

Ces ium- 1 34 7 . 7  X 10-6 8 . 8  X 1 0- 1 0  

Stront ium-9 0 9 . 6  X 1 0-4 1 . 1  X 1 0-4 

Ant imony- 1 2 5 /  
1 0-5 1 0-9 Tellurium- 1 2 5  2 X 2 . 3  X 

Carbon- 1 4  8 . 7  X 1 0-4 l . O x 1 0-7 

Technet ium-99  8 . 7  X 1 0-7 1 . 0  X 1 0-9 

Iron-55 4 . 2  X 1 0-6 4 . 8  X 1 0- 1 0  

Cobalt-60 4 . 2  X 1 0-6 4 . 8  X 1 0- 1 0  

Boron 30  pounds 3 ppm B 

Sodium 2 . 2  pounds 0 . 7  ppm Na 
+ 

(a)  All o ther radionuclides would be less than the detect ion l imit 
lis ted in Tab le 2 . 2 .  

water would be negligible , but other sources at the s ite  would  contribut e  s ome 
dose . This results  in a total estimate of 1 2 . 5  to 2 2  person-rem for  this 
alternat ive . 

Public Radiat ion Exposure . The maximally exposed individual could 
receive a 50-year do se commitment o f  up to 0 . 0 1 mrem to the thyroid ( a s suming 
iodine- 1 2 9  is present at the detect ion limit ) , approximately 0 . 003 mrem t o  the 
bone , and approximately 0 . 002 mrem to  the total body . The maximally exp o sed 
individual is a person who consumes Susquehanna River water and fish and 
participates in rivershore act ivities including bathing and swimming . I n  
addition , this individual is assumed to  consume shellf ish f rom Chesapeake Bay 
at a maximum rate of shellf ish consump tion f or the mid-At lantic region , 

· 

9 7  lb /yr or 44 kg/yr (Rupp , Miller and Baes 1 980) . Shel lfish consumpt ion 
contributes 0 . 003 mrem to the thyroid , approximately 0 . 0002  mrem to the b one , 
and approximately 0 . 000 1 mrem to the total body dose . The t ime period o f  the 
discharge would not  materially affect the total dose received , but would 
affect the rate at which the dose was received . 
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The total 50-year dose commitment to the population that uses Susquehanna 
River water , and consumes drinking water and fish f rom the river and shellfish 
fro� Chesapeake Bay , from the discharge of  the water is estimated to be  up to 
1 . 3  person-rem to the thyroid , approximately 0 . 14 person-rem to the bone , and 
approximately 0 . 6  person-rem to the total body . Shellfish consump tion f rom 
the Chesapeake Bay contributes up to 0 . 005 person-rem to the thyroid , approxi
mately 0 . 0004 person-rem to the bone , and approximately 0 . 0002 person-rem to  
the total body . The total population dose received would not be materially 
affected by the t ime period over which the discharge occurred . However , it  
would be af fected by  the river flow rate . 

Commitment o f  Resources . No permanent land commitment is  anticipated 
although approximately 27 , 000 to 88 , 000 f t 3 (765 to  2 , 500 m3 ) of  burial space 
would be  required for the solidif ied evaporator bottoms at the commercial LLW 
burial s ite . This alternat ive , distillation of the accident-generated wat er , 
disposal of  the evaporator bottoms , and discharge to the Susquehanna River ,  
is estimated to cost from $ 6 . 3  to 1 2 . 6  million . This cost is b roken down in 
Tab le 3 . 7 .  

TABLE 3 . 7 .  Cost Breakdown for Dist illation , Solidificat ion , and 
Disposal of Bottoms and River Discharge of Dist illate 

Tasks 

Distillation of the water 

Solidificat ion of evaporator bottoms at $ 3 3 / f t3 

Transportation and burial of solidified bottoms at 
$ 6 3 / f t 3 

Monitoring and discharge cost s  

TOTAL 

3 . 1 . 3 . 3  Accident Analysis 

Cost , 
$ millions 

3 . 6  to 4 . 0  

0 . 9  to 2 . 9  

1 . 7  to 5 . 5  

0 . 1 to  0 . 2  

6 . 3  to 1 2 . 6  

The potential accidents that have b een considered for this alternat ive 
are the discharge of batches of the accident-generated water b efore it  i s  
evaporated a s  well  as transportation accident s during the shipment o f  the 
solidified evaporator bottoms to the commercial LLW burial site . 

The discharge of a batch of accident-generated water before retreatment 
is highly unlikely ; however ,  the release of water from a storage tank conta in
ing approximately 1 1 , 000 gallons ( 4 2 , 000 liters) would result in the doses 
discussed in Section 3 . 1 . 1 . 3 .  
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Accidents occurring during the shipment of  solidif ied evaporator bot toms 
to the LLW disposal site are addres sed in Section 3 . 1 . 1 . 3 .  

3 . 1 . 3 . 4  Regulatory Considerations 

Any disposal method f or the accident-generated water mus t  be approved by 
the Commiss ion ( Section 2 . 3 ) . DOE approval for the allocat ion of emergency 
was t e  disposal volume is also needed and has been received . The EPA requ i re
ment s  of 40 CFR 1 4 1  and 1 9 0 , as discussed in Sect ion 2 . 3 . 1 ,  mus t  be met . The 
1 0  CFR 20 Appendix B limits  for radioisotope concentrations in air and water 
above background in unrestricted areas apply ( see Table 2 . 5 ) as  do the s t a tion 
technical specificat ion l imits . The NDPES permit issued September 1 9 , 1986, 
and discus sed in Section 2 .  3 .  4 ,  restricts the pH of liquid discharges to 
between 6 . 0  and 9 . 0  but specif ic prior PaDER approval would not b e  requ i red 
because essent ially no boron would be involved . 

3 . 2  ALTERNATIVES INVOLVING BULK LIQUID SHIPMENT 

One feas ible disposal method involves bulk shipment of  accident-generated I water and pond evaporation at the DOE ' s  Nevada Test  Site  (NTS) . Other 
alternat ives involving bulk liquid shipment were considered and rej e c t ed . 
Bulk shipment in 5 , 000-gallon ( 1 9 , 000-liter) tank trucks i s  cons idered more 
pract ical than packaged shipment in 55-gallon (200-liter) drums . Bulk rail 
shipment of accident-generated water might prove feasib le but truck shipment 
was cons idered more likely . Approximately 420  truck shipment s each containing 
2 . 5  curies of tritium, plus traces �) cesium and stront ium , would be  required . 
Shipment by tank trucks is allowed a under the provision of  4 9  CFR 1 7 3 . 4 2 5 c , 
and would require about 9 to 18  months , depending on the numb er of  t rucks 
available . (Trailer or f lat-car service is not allowed . )  

3 . 2 . 1  Offs ite Evaporat ion at the Nevada Test S ite  

Implementat ion of  this alternative involves loading the  acc ident
generated water into tank trucks and transporting it to a specially con
structed , lined pond at NTS . The water , including the tritium, woul d  
evaporate from the pond and the remaining solids would either be  cap p ed with 
concrete and covered with soil , or covered with soil only and vitrified in 
situ . In situ vitrification is equivalent in environmental impact to the 
concrete and soil cover and might prove less cost ly .  

(a) Low specif ic-activity liquid radioactive materials may b e  t ransported in 
exclusive-use vehicles without b o t t om opening s in tanks if the average 
estimated concentrat ion does no t exceed 0 . 00 1  mCi/g  and the concent ra
tion of specif ied radioisotopes ( act inium-2 2 7 ; americium-24 1  and - 24 2 ; 
californium-249 , -250 , and -2 5 2 ; curium-242 , -243 , -244 , -245 , and -24 6 ) ; 
nep tunium-2 3 7 ; protact inium-23 1 ;  plutonium-238 , -239 , and -242 ; thorium-
228  and -230 ; and uranium-2 32)  does not exceed 1 %  of the to tal radio
act ivity . The total ac tivity in the water is  approximately 0 . 000 1 mCi / g  
and the percentage of  the specif ied isotopes is  l e s s  than 0 . 0006 % .  
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3 . 2 . 1 . 1  System Description and Operat ion 

A Hypalon-lined pond with a capacity of approximately 1 million gallons 
(3 . 8 7 million liters) and a surface area of  approximately 1 5 , 000 f t2 ( 1 , 400 m2 ) 
would be  constructed at NTS . The accident-generated water would be  trans
ported in 5 , 000-gallon ( 1 9 , 000-liter) tank trucks (approximately 420  truck 
shipments would be required) and placed in the pond where natural evapora t ion 
would take place . The evaporat ion rate would nearly equal the shipment rat e . 

The trit ium would be released to the atmosphere at the same rate that the 
water is  evaporated unt il approximately 90% of the water is evaporated . At 
that t ime , the rate of evaporat ion would slow because of the inhib it ing e f f e c t  
of the remaining concentrated salt s ,  b u t  the tritium would cont inue to  b e  l o s t  
t o  the atmosphere b y  isotopic exchange with water vapor in the air unt il the 
trit ium level in the remaining salts  approaches background level . The evapo
rat ion residues could then be  disposed of in place by covering them with 
concrete , and then a layer of soil . 

Another method of disposal might b e  in situ vitrif icat ion . In thi s  
method the residues are covered with soil , electrodes are int roduced , and a 
current is passed through the residues and soil to melt them into g lass  (Oma 
et al . 1 983) . 

3 . 2 . 1 . 2  Environmental Impact s  

Environmental impacts arise from loading the approximately 420  truck ship
ments ,  the evaporation of water and the release of es sent ially 1 00% of the 
trit ium in Nevada and the disposal of the remaining waste in Nevada . 

Occupat ional Radiat ion Exposure . Loading trucks at TMI is expected t o  
result in 0 . 5  t o  1 person-rem o f  occupat ional radiat ion exposure . This d o s e  
result s  primarily from exposure to sources on the TMI site o ther than the 
accident-generated water . Thus , occupat ional exposure at NTS ,  where the only 
source o f  exposure is the accident-generated water , could be contro lled b y  
assuring that personnel remain upwind and d o  no t approach the pond when the 
concentrat ion of  trit ium in the air approaches the maximum permissib l e  
concentrat ion (MPC) prescribed in 1 0  CFR 20 . Although there would be  a f ew 
MPC-hours of exposure associated with this  alt ernative during unloading o f  the 
accident-generated water and during the evaporat ion process , exposure wou l d  b e  
minimized by proper site select ion and operat ing pro cedures . Total occupa
t ional dose would be between 0 . 5  and 1 person-rem. 

Radiat ion Exposure to the Pub lic . The collective SO-year dose commit 
ment to  the af fected population (estimated t o  be 6 , 400) within a 5 0-mi l e  
(SO-kilometer) rad ius of  the proposed disposal site a t  NTS would b e  
0 . 0003 person-rem. This dose occurs during the evaporat ion and cont inu e s  
during consumption o f  crops grown downwind . Dose from the res idue will b e  
negligib le once it  is  covered . Because all the off site populat ion is  at least  
27 miles (43  kilometers) away , no dose  to a maximally expo sed individual was 
calculated in thi s alternative . 
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Commitment o f  Resources . Evaporation of the accident-generated wat e r  at 
NTS and covering the waste disposal site would commit approximately 1 5 , 000 f t2 
( 1 , 400 m2 ) of land . Disposal of the accident water via pond evaporation at 
NTS is estimated to cos t approximately $ 2 . 5  to 3 . 4  million . This cost is 
broken down in Tab le 3 . 8 .  

TABLE 3 . 8 .  Cost Breakdown for Offsite Evaporation 
at the Nevada Test Site 

Cost , 
Tasks $ millions 

Const ruct ion and closure of pond 0 . 2  to  0 . 6  

Operation and monitoring 0 . 2  to 0 . 7  

Transportation 2 . 1  

TOTAL 2 . 5  to 3 . 4  

3 . 2 . 1 . 3  Acc ident Analysis  

The accident s that have been identified for  cons ideration in this alt er
native include truck accident s on- or offsite . 

The maximum credib le accident associated with alternatives involving bulk 
liquid shipment involves an accident in which the contents of  the 5 , 000-gallon 
( 1 9 , 000-liter) tank on a truck are released at one time . In the case where 
the 5 , 000 gallons ( 1 9 , 000 liters) is  released direct ly into the Susquehanna 
River because of  a truck accident on or near the s ite , the additional dose t o  
the pub lic would be les s than 5 0 %  of that estimated for the total dis charge o f  
1 1 , 000-gallon (42 , 000-liter) storage tank containing untreated accident
generated water to the river ( see Sect ion 3 . 1 . 1 . 3 ) .  

During transit , if the tank failed and the accident-generated water were 
released onto the roadway , for a short t ime airborne tritium concentrat ions 
might exceed occupat ional limits  in the immediate vicinity of the accident . 
However , the maj ority of the accident-generated water would drain off  the 
roadway and be ab sorbed into the soil . The approximately 1 25 pounds 
(56 . 7  kilograms)  of  boron in the accident-generated water transported by one 
truck would likely kill or s tunt any vegetat ion growing where the spill 
occurred . Plant growth would be impaired unt il the boron concentration in the 
soil was reduced from 3 , 000 ppm to  a concentrat ion o f  1 t o  4 ppm.  The d o se to 
the total b ody of the maximally exposed individual , assuming the individual 
spent 2 hours at the accident sit e ,  would be  on the order o f  0 . 2  mrem. The 
50-year dose commitment to an individual consuming 50 pounds ( 2 3  kilograms ) of 
produce harvested 14 days after the accident , from the one-quarter acre o f  
soil where the accident-generated water was ab sorbed ( after the b oron concen
tration had been reduced to innocuous levels  and assuming no reduction ·in the 
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radionuclide concentration) , could be  up to 60 mrem total body and 3 , 000 mrem l to the bone . I f  the duration between the spill and harvest were greater , the 
dose would be  les s . 

The one-way shipping distance f rom TMI to NTS is 2 , 6 1 2  miles (4 , 203  k ilo
meters) . Calculat ions indicate that about 1 . 5  acc idents are l ikely to o c c ur 
in the 1 . 1  million miles that waste is transported and another 1 . 5  acc iden t s  
are likely o n  the return trips . These accidents will not nece ssarily res u l t  
in the spilling of  the loaded accident-generated water , however ,  a total o f  
2 . 6  inj uries and 0 . 2  fatalities were estimated to result from these accident s .  

3 . 2 . 1 . 4  Regulatory Cons iderat ions 

Both NRC and DOE approval would be required for the disposf�) of  was t e  
described in this alternative . The Memorandum of  Understanding between 
agencies does not include any commitment for DOE to accept TMI waste  that can 
be disposed of  by commercial means . 

3 . 3  ALTERNATIVES INVOLVING DIRECT SOLIDIFICATION 

Solidificat ion of radioact ive liquids is frequent ly used to facil itat e 
safe transport and /or burial . Two alternat ives involving direct  solidif ica
tion were considered : 1 )  permanent ons ite s torage and 2 ) solidif ication and 
shipment to a commercial LLW burial site . l 
3 . 3 . 1  Permanent Onsite Storage of Solidif ied Waste 

This alternative assumes the retreatment of  the water (achievab le cas e ) . 
The proces sed water would then b e  mixed with Port land cement and cast int o  a 
previous ly prepared trench onsite . The concrete would be expected t o  remain 
at TMI beyond the t ime that the licensee maintained contro l of the site . 

The licensee evaluated the solidificat ion and ons ite burial with the 
obj ect ive of reducing the radionuclide inventory to a level such that NRC 
approval of onsite disposal could be sought under the provisions o f  
1 0  CFR 2 0 . 302 . Approval b y  the Commonwealth of  Pennsylvania would also 
be  required . 

3 . 3 . 1 . 1  System Description and Operat ion 

Prior to  solidificat ion , all accident-generated water would be  re-t reated 
by the SDS and/or the EPICOR II system to reduce the stront ium-90 and the 
ces ium- 1 3 7  concentrations . The types and quantities of contaminant s expected 

(a) Memorandum of Understanding between the U . S .  Nuclear Regulatory 
Commission and the U . S .  Department of Energy concerning the removal and 
disposit ion of solid nuclear was te  from cleanup of the Three Mile I s land 
Unit 2 Nuclear Plant , March 1 5 , 1 98 2 . A copy of the Memorandum o f  
Understanding i s  available in the NRC Reading Room. 
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to remain in the accident-generated water are given in Tab le 2 . 2  ( in the 
Achievab le Quantity and Concentrat ion columns) . Retreatment would generat e  an 
additional 61 resin liners , for a total volume of approximately 1 0 , 000 f t 3 
(283 m3 ) .  The se resin liners would be  disposed of as low-level radioac t ive 
waste  at the commercial LLW burial site operated by U . S .  Ecology near 
Richland , Washington . 

A 260- by 190- by 1 5-ft ( 7 9- by 58- by 4 . 6-m) pit ( s imilar to Figure 3 . 2) 
would be excavated and lined with 2 ft  (0 . 64 m) of clay followed by a Hypa lon 
liner . Leachate collect ion laterals would be placed directly on the liner and 
the ent ire pit bot tom would be covered with gravel and soil . A trailer-mounted 
grout ing syst em would be  used to mix Port land cement with the accident
generated water and to pump the resulting slurry into the pit . The formu l a
tions considered by the licensee include the use of Type 1 Port land cement or 
masonry cement with the water-to-cement rat ios between 0 . 5  and 0 . 75 by weight . 
The concrete volume would range between 390 , 000 and 460 , 000 ft 3 ( 1 1 , 000  and 
1 3 , 000 m3 ) depending on the cement used and the water-to-cement ratio . The 
hardened concrete would be covered with a Hypalon cover and approximately 
2 feet (0 . 64 meter) of  soil . 

Wells would be cons tructed to  monitor the groundwater . One monitoring 
well would be cons tructed up-gradient and the rest would b e  cons tructed 
down-gradient of the groundwater f low paths . Collected leachate , held in a 
sump located at the landfill site , would be  monitored . 

I t  is ant icipated that 3 9  weeks would be required to complete operat ions 
including excavating the disposal pit , erecting the grout ing system,  comp let
ing the grout ing operat ions and complet ing the backf ill operations . This t ime 
estimation is based on operat ing approximately 50% of the t ime . 

3 . 3 . 1 . 2  Environmental Impacts  

Approximately one half  of the t ritiated wat er would be  released t o  the 
atmosphere during the concrete curing processes . Assuming a solidification 
system that proces ses water at a rate of 10 gal /min (38  L /min) , 5 gal /min 
( 1 9  L/min) would evaporate during curing , releas ing tritium at an estima t ed 
maximum rate of 4 1  �C i / sec .  This rate i s  7 %  of the TMI-2 Technical Spe c i f ica
tions limits  ( 5 70 �Ci/ sec) . The remaining 50% of the trit iated water would 
s lowly exchange with environmental water unt il the trit ium concentrat ions were 
equal . In several decades , ces ium and stront ium would eventually leach f rom 
the concrete after the liner fails . The leachate would not be expected t o  
reach the river for several more decades because o f  ion exchange with s i t e  
soils (NRC 1 98 1 , Append ix V) . 

Occupational Radiat ion Exposure . This alternative is  e s t imated t o  re sult 
in 2 to 5 person-rem f rom retreatment of the water and 9 to  1 1  person-rem f rom 
casting the concrete . Occupat ional expo sure during concrete cas ting would 
come from other sources at the site , not the water or concrete . Several 
hundred hours of exposure to  airborne tritium would also re sult in add i t ional 
dose that is released during the concrete  curing . The total occupational 
exposure would be approximately 1 2  to 1 7  person-re�.  
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Radiation Exposure to the Public . _ The trit ium that is released during 
the concret e  curing will leave the site in a gaseous s tate and will become a 
potential s ource o f  exposure to the pub lic . The staff has estimated that the 
maximally exposed individual (as described in Sect ion 3 . 1 . 1 . 2 ) will receive a 
50-year dose commitment of 5 mrem to  the total body from the 1020  curies o f  ( trit ium that will  be  released to the atmosphere . Half will be released 
initially during curing and half later . 

The collective 50-year dose commitment to the af fected populat ion , 
approximately 2 . 2  million people within a 5 0-mile (SO-kilometer) radius , i s  
estimated t o  b e  3 person-rem t o  the total body . From the material that cou l d  
eventually be released to  the river from the leachate (5 . 1  curies of  trit ium , 
0 . 008 curies of strontium-90 , and 0 . 003 curies of ces ium- 1 3 7 ) , the maximal ly 
exposed individual (as described in Sect ion 3 . 1 . 1 . 3 ) will receive a 50-year 
dose commitment of 0 . 0004 mrem to the bone and 0 . 00004 mrem to the total b o dy . 
The collect ive 50-year dose commitment from the eventual liquid release to  the 
affected populat ion (approximately 300 , 000 people downstream of TMI) is 
estimated t o  b e  0 . 03 person-rem to the bone and 0 . 002  person-rem to  the total 
body . 

This alternat ive also presumes ult imate  release of  the reactor site a f t er 
approximately 30 years with the concreted waste  remaining in place . At that 
t ime the s i te might b e  used for other purposes , including const ruc t ion of 
residences ,  farming , cattle , graz ing , etc . The NRC has adopted the De Minimis 

· waste Impac t s  Analysis Methodology (Oz tunali and Roles 1 984) for estimat ing 
postdisposal impacts . Using the methodology and the concentrat ion shown in 
Tab le 3 . 9 ,  a dose to  the maximally exposed individual of  0 . 8  mrem/yr to  the 
bone and 0 . 8  mrem/yr to the total b ody has been calculated . The bases for 
these calculat ions are the same as those that are used in Sect ion 3 . 1 . 2 . 2  ( all  
doses are  from potent ial up take of  radionuclides because there is es sent ially 
no  gamma whole body component) .  

TABLE 3 . 9 .  Radionuclide Concentrat ions in the Concreted Waste  

Anticipated Maximum 
Concentrat ion Concentrat ion After 

When Cured , �Ci/s 30 Years , �c i/s 

Cesium- 1 3 7  9 . 2  X 1 0-7 to 1 . 1 x 1 0-6 4 . 6  X 1 0-7 to  5 . 5  X 1 0-7 

St ront ium-90 2 . 5  X 10-6 to 2 . 9  X 1 0-6 1 . 2 x 1 0-6 to 1 . 4 x 1 0-6 

Tritium 
1 0-2 1 0-2 X 1 0-3 1 0- 3 (Hydrogen-3 )  1 . 6 x to  1 . 8 x 1 . 9  t o  3 . 4  X 

Carbon- 1 4  2 . 5  X 10-s to 3 . 2  X 1 0-s 2 . 5  X 10-S to  3 . 2  X 1 0-s 

Iodine- 1 29 < 1 . 5  X 10-7 to  1 . 8 x 1 0-7 < 1 . 5  X 1 0-7 to  1 . 9 x 1 0- 7 
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Commitment of  Resources . This alternative would involve a rela t ively 
long-term commitment of approximately 49 , 000 ft 2 (4 , 600 m2 ) of  land ons i t e . 
I t  would also require approximately 1 0 , 000 f t 3 (283  m3 ) of burial space at the 
commercial LLW burial site operated by U . S .  Ecology near Richland , Washing t on , 
for the resin liners from re-treating the addit ional accident-generated water . 

The estimated cost of retreatment of the accident-generated water , 
solidif icat ion , and disposal onsite ranges from $5 . 4  t o  6 . 0  million . This 
cost is b roken down in Tab le 3 . 1 0 .  

TABLE 3 . 10 .  Cost Breakdown for Permanent Onsite S torage 
of Solidif ied Was te 

Cos t , 
Tasks $ millions 

Retreatment of water 
( includes t ransportat ion and burial o f  resin liners) 2 . 3  

Construct ion and close o f  pit  0 . 2  to  0 . 5  

Solidification system 1 . 5 

Solidification proces sing 1 . 3  to  1 . 5 

Surveillance and monitoring 0 . 1 to 0 . 2  

TOTAL 5 . 4  to 6 . 0  

3 . 3 . 1 . 3  Accident Analysis 

Credib le accident s are unlikely to  result in the release o f  accident
generated water offsite . Accidents occurring during the shipment of the resin 
liners to the LLW burial site are addressed in Sect ion 3 . 1 . 2 . 3 .  

3 . 3 . 1 . 4 Regulatory Considerations 

Nuclear Regulatory Commiss ion approval pursuant to 10 CFR 20 . 302  ( S ec-
tion 2 . 3 . 2 ) would be required . Approval would require a determinat ion that 
the level of radioactivity in the material to be buried is b elow regulat ory 
concern . Approval by the Commonwealth of  Pennsylvania would also be  required ( to  dispose of any waste  on the TMI site . 

3 . 3 . 2  Solidif icat ion and Disposal at a Commercial Low-Level 
Burial Site 

This alternative requires the direct solidification o f  all of the 
accident-generated water and disposal at a commercia l  LLW burial site . 
Although the acc ident-generated water can be transported as bulk liquid , this 
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alternat ive assumes that solidif icat ion would be performed onsite at TMI . 
Approximately 1 300 to  1 600 shipments would be required to move the solidif ied 
waste  to  the commercial LLW burial site operated by U . S .  Ecology near 
Richland , Washington . 

3 . 3 . 2 . 1 System Descript ion and Operat ion 

Retreatment of the accident-generat ed water would not be performed f o r  
this alternat ive . Solidificat ion would be  virtually the same proces s  
describ ed for onsite storage in Sect ion 3 . 3 . 1 with the following except ions : 

• A water-to-cement ratio between 0 . 5  and 0 . 6  would be used to ensure 
the integrity of the concrete for transfer to a storage site . 

• The concrete would be dis charged from the grout ing sys t em into 
approximately 4- by 6- by 1 2-ft ( 1 . 2- by 1 . 8- by 3 . 7 -m) forms . 

• Following a minimum 28-day cure period , the b locks would b e  coat ed 
with asphalt and boxed ( or shipped in enclosed "exclusive use" 
vehicles ) .  

After the se steps  have been followed , the b locks would be trucked to  the 
commercial LLW burial site operated by U . S .  Ecology near Richland , Washingt on .  
The total volume o f  concrete would range from 390 , 000 to 460 , 000 ft 3 ( 1 1 , 000 
to 1 3 , 000 m3 ) depending on the water/cement ratio . This would require 1 3 00 to 
1 600 shipment s based on one b lock per shipment . The solidificat ion proce s s  
would b e  expected t o  require approximately 6 months , and the shipp ing pro c e s s  
approximately 1 2  months . 

3 . 3 . 2 . 2  Environmental Impact s  

During concrete mixing and curing , approximately 5 0 %  of the water and 
trit ium would be evaporated to the atmosphere . As suming a solidif icat ion 
system that would process  water at the rate of 10 gal/min (38 L /min) , 
5 gal/min ( 1 9 L/min) would evaporate and release trit ium at an estimat ed 
maximum rate o f  4 1  �Ci/ sec . This  rate is 7 %  of  the TMI-2 technical specif i
cation limit ( 5 70 �Ci/ sec) . The remaining tritium would slowly exchange with 
water in the environs before , during , and after transport . 

Occupat ional Radiat ion Exposure . The occupat iopal radiation exposure t o  
perform this alt ernative would include 5 t o  9 person-rem for solidifica t i on 
and coating and 1 to 4 person-rem to package and load the solidif ied material  
for transport . This exposure is  primarily due to amb ient radiat ion in the 
vicinity of the solidification equipment . Radiat ion exposure f rom the bulk 
liquid and solidif ied waste is negligible with respect to other sources on the 
TMI s ite . A total dose of 6 to 13 person-rem is therefore estimat ed . 
Unloading would result in very little additional occupat ional exposure . 

Radiat ion Exposure to the Pub lic . The released trit ium would leave the 
site in a gaseous state and will become a source of  exposure to  the pub l ic . 
The s taff  has estimated that the maximally-exposed individual (as  described in 
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Section 3 . 1 . 1 . 2 ) will receive a 50-year dose commitment of  2 mrem to the total 
body from the 5 1 0 curies o f  trit ium that will be released to the atmo sphere . 
These  releases  were estimated to result in a 50-year dose commitment ( to tal 
body) to the 2 . 2  million people within a 50-mile (SO-kilometer) rad ius  of  I approximately 1 . 5  person-rem.  

-

Commitment of Resources . This alternative would not involve any per-
manent commitment of  land at the TMI site . I t  would generate 390 , 000  t o  
460 , 000 ft 3 ( 1 1 , 000 t o  1 3 , 000 m3 ) - -of  solid radioactive waste  f o r  disposal at 
a commercial LLW burial site . 

This alternat ive would cost from $ 34 to 4 1  million .  The cost i s  b roken 
down in Tab le 3 . 1 1 .  

TABLE 3 . 1 1 .  Cost Breakdown for Solidificat ion and D isposal 
at a Commercial Low-Level Burial S ite 

Cost , 
Tasks $ millions 

Solidificat ion and packaging 1 3  to 15  

Transportat ion and burial 2 1  to 26 

TOTAL 3 4  t o  4 1  

3 . 3 . 2 . 3  Accident Analisis 

Credible accident s onsite are unlikely to release accident-generated
water to the river as discus sed in Section 3 . 1 . 1 . 3 .  

Of fsite truck accidents involving the solidif ied waste  material are not 
expected to result in radiological consequences because  the radionuclide con
centrations are extremely low and the waste form ( cement)  is relatively s trong 
and durable . However ,  should a truck accident occur ,  fatalities and inj uries 
may result . I t  was estimated that 1 0  to 12 accident s could occur ( dep ending 
on the final waste volume) as a result of shipping the solidif ied was t e  p ro
ducts  from TMI to the LLW burial site operated by U . S .  Ecology near Richland , 
Washington . The staff estimated that 8 . 2  to 1 0  inj ur ies would result f rom the 
proj ected accident s over the shipping campaign . The number o f  fatali t ie s  that 
would result from these accident s was estimated at 0 . 6  to 0 . 8 .  

3 . 3 . 2 . 4  Regulator! Considerat ions 

As discussed in Sect ion 3 . 1 . 1 . 4 ,  the use of this waste  disposal method 
requires not only the approval by the Commiss ion , but is also likely t o  
require the allocat ion of emergency waste  disposal volume by the DOE . This 
disposal method would require a very significant portion of  the avai lab le 
emergency allocat ion . 
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3 . 4  ALTERNATIVES INVOLVING RIVER DISCHARGE 

Two cases of contro lled discharges to the Susquehanna River were con
sidered : long-term and short-term discharge . These cases  are discus sed in 
this sect ion . 

3 . 4 . 1 Long-Term River Discharge 

This alternat ive for disposal of the accident-generat ed water involves 
controlled discharge to the Susquehanna River over a span of two or three 
years . This alternat ive assumes that prior to discharge to the Susquehanna 
River , all of the accident-generated water would be re-treated to assure that 
the concentrat ion of  radioactive material in the effluent s is  minimized . The 
water would then be sampled and mixed with letdown water from the mechanical 
draft cooling tower and released t o  the river . 

3 . 4 . 1 . 1  System Descript ion and Operation 

Before discharge to the river , the accident-generated water would b e  
re-treated through the SDS and /or the EPICOR II  water purificat ion sys t em t o  
further reduce the radionuclide concentrat ions . The types and quant i t ies  o f  
contaminants expected t o  remain in the water are given in Table 2 . 2  ( in the 
Achievab le Quantity and Concent rat ion columns) . The tritium and borate  
concentrat ions would remain es sent ially unchanged . Ret reatment would generate 
an addit ional 61  resin liners for a total volume of approximately 1 0 , 000 ft 3 
(283 m3 ) .  The se would be disposed of  as low-level radioactive waste  at a 
commercial LLW burial site operated by U . S .  Ecology near Richland , Washing t on . 

After retreatment , the water would be pumped from storage tanks to one of 
two evaporator condensate test tanks to be mixed to assure homogeneity and 
sampled to verify the concentration of contaminants . The water would then be 
pumped to  the mechanical draf t cooling tower letdown lines where it would be 
discharged to  the river . The rate of release would be controlled to assure a 
cont inuous boron release of  25  ppm or les s .  To reduce the boron concentrat ion 
below 25 ppm would require a dilut ion factor of at least 1 2 0 . The concent ra
tions of cesium, st ront ium, and tritium will be  reduced by a factor of  1 2 0  
from the concentrations shown for re-treated water in Tab le 2 . 2  (Achievab l e  
Quantity and Concentrat ion columns) .  The cooling tower would provide a 
diluent flow of about 22 , 000 gal /min (83 , 000 L /min) to the acc ident-generat ed 
water discharge . 

3 . 4 . 1 . 2 Environmental Impacts  

The downst ream populat ion would be exposed to the accident-generated 
water in a highly diluted form through the drinking water treatment plant 
inf luent , direct exposure , and the consumpt ion of fish and shellfish . The 
accident-generated water would have been diluted so that the average trit ium 
concentrat ion at the neares t downs tream water intake would be  approximat ely 1 1  
to 1 7  pCi/L , depending on the rate (or durat ion) of discharge . This would b e  
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in addition to the 1 78 pCi/L trit ium naturally found in the river water . 
( This dilution is  approximately the same as 1 drop (0 . 05 ml) in 9 gallons 
( 36 liters) of water . ] 

Occupational Radiation Exposure . The occupat ional radiat ion exposure 
required for completion of this alternative is primarily derived f rom the 
retreatment of the accident-generated water , about 2 to 5 person-rem. Addi
tional dose would be  received during operation of the pumping controls , sam
pling and analysis of each tank , and rout ine verificat ion of system performance . 
The dose from the water would be  negl igible but other sources at the s it e  
would contribute approximately 0 . 5  to 2 person-rem. This results  in a t o tal 
est imate of  2 . 5  to 7 person-rem for this alternative . 

Radiation Exposure to the Pub lic . The maximally exposed individual c ould 
receive a 50-year dose commitment of approximately 0 . 4  mrem to  the b one and 
0 . 06 mrem to the total body . The maximally exposed individual is a person who 
consumes Susquehanna River water and fish and participates in rivershore 
activit ies including bathing and swimming . In addition , consumption of 
shellfish from Chesapeake Bay at a maximum rate of shellfish consump tion for 
the mid-Atlant ic region , 97  lb /yr or 44  kg/yr (Rupp , Miller and Baes 198 0) is 
assumed . Shellfish consumpt ion contributes approximately 0 . 03 mrem to the 
bone and 0 . 002 mrem to  the total b ody . The time period of the discharge would 
not materially affect the total dose received , but would affect the rate at 
which the dose was received . 

The total 50-year dose commitment to the population that uses Susquehanna 
River water , and consumes drinking water and fish from the river and c onsumes 
shellfish from Chesapeake Bay , f rom the discharge o f  the water is  est imat ed to 
be 3 person-rem to the bone and 0 . 3  person-rem to the total b ody . Shellfish 
consump tion is estimated to  b e  1 1  person-rem to the b one and 0 . 9  person-rem to 
the total body . The total population dose received would not b e  materially 
affected by the time period over which the discharge occurred with the excep
tion of the dilut ion effect of higher than normal river flows . 

Commitment of  Resources .  No permanent land commitment i s  ant i c ip ated 
although approximately 1 0 , 000 f t3 (282  m3 ) of burial space would b e  required 
at the commercial LLW burial site operated by U . S .  Ecology near Richland , 
Washington for the resin l iners from re-treating the accident-generated water . 
This alternative , retreatment of  the accident-generated water and long-term 
discharge to the Susquehanna River ,  is estimated to cost from $ 2 . 9  to  3 . 6  mil
lion . This cost is b roken down in Tab le 3 . 1 2 .  

3 . 4 . 1 . 3  Accident Analysis 

The potential accidents that have been considered for this alternat ive 
are the discharge of batches of the accident-generated water prior to  retreat
ment as well as transportat ion accident s during the shipment of  the re s in 
liners to the commercial LLW burial site . 
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TABLE 3 . 1 2 .  Cost Breakdown for Long-Term River Discharge 

Cost , 
Tasks $ millions 

Retreatment of water 
( includes t ransportat ion and burial of  resin liners) 2 . 3  

System modificat ions and instrumentat ion. 0 . 5  to 1 . 0 

Operat ing costs ( 2  years) 0 . 1  to  0 . 3  

TOTAL 2 . 9  to 3 . 6  

The discharge of  a batch of  accident-generated water prior to retreatment 
is highly unlikely ; however , the release of water from a storage tank contain
ing approximately 1 1 , 000 gallons (42  , 000 liters) would result in the doses 
discussed in Section 3 . 1 . 1 . 3 .  

Accident s occurring during the shipment of  resin liners to the LLW dis
posal site are addressed in Section 3 . 1 . 2 . 3 .  

3 . 4 . 1 . 4 Regulatory Considerations 

Both the NRC and the PaDER approval would be required for this disposal 
op t ion . The EPA requirement s o f  1 0  CFR 141  and 1 90 , as discussed in S ec
t ion 2 . 3 . 1 ,  must be met .  The 10 CFR 20  Appendix B l imit s  for radioisotope 
concentrations in air and wat er above background in unrestricted areas apply 
( see Table 2 . 5 )  as do the station technical specificat ion limits . The NDPE S  
permit issued September 1 9 , 1 98 6 , and discussed in Section 2 . 3 . 4  restricts  the 
pH of  liquid discharges to between 6 . 0  and 9 . 0  and requires the PaDER approval 
prior to discharge of  boron . 

3 . 4 . 2  Short-Term River Discharge 

In this alternat ive , the accident-generated water would be re-treated t o  
reduce the radionuclide concentrat ions a s  in the previous alternat ive . I t  
would then be  discharged to the Susquehanna River a s  rapidly a s  possib le .  At 
least 30 hours would be required to reduce boron

.
levels to 25 ppm (presumed 

maximum discharge concentration allowed by PaDER) with the maximum dilut ion 
ob tainab le using equipment present ly available at TMI . Init ially it was pre
sumed that downst ream water intakes could be closed during the short durat ion 
o f  accident-generated water pas sage . However ,  there are several impoundment s  
that would hold up and mix the water so that some accident water would remain 
in the vicinity of river intakes for several weeks . There might b e , however , 
some reduct ion in radiation dose to the populat ion if the release were t imed 
to coincide with high water flows . A flow rate of  34 , 000 cf s ,  the annual aver
age was assumed in calculations . Greater flows would reduce the populat ion 
dose proport ionately . 
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3 . 4 . 2 . 1 Sys tem Descript ion and Operat ion 

The total inventory of the accident-generated water would b e  re-treated 
by the SDS and/or the EPICOR II water purificat ion system prior to ini t i a t ing 
r iver discharge t o  further reduce the radionuclide concentrat ions . The types 
and quantit ies of contaminant s expected to remain in the water  are g iv en in 
Table 2 . 2  ( in the Achievab le Quant ity and Concentrat ion columns) . The t ri t ium 
and b orate concentrations would remain essentially unchanged . Retreatment 
would generate an additional 6 1  resin liners (approximately 1 0 , 000 ft 3 , or  
283 m) to  be  disposed of  at the commercial LLW burial site  operated by u . s .  
Ecology near Richland , Washington . 

After retreatment , the accident-generated water would b e  sampled and 
analyzed to determine the concentrations remaining . The re-t reated a c c i d ent
generated water would be pumped to the mechanical draft cool ing tower d is
charge where wat er dilut ion would be added . Typical service water cool ing 
tower b lowdown f low is  about 2 2 , 000 gal/min (83 , 000 L /min) . The rat e  of 
discharge of  the re-treated accident-generated water would be contro l l e d  such 
that the radionuclide concentrations at the point of discharge would b e  b elow 
the permissible release concentrations given in 10 CFR 2 0 , Appendix B ,  
Tab le 2 ,  column 2 ,  and plant t echnical specificat ions . 

To reduce the boron concentrat ion to  25 ppm would require a dilut ion 
factor of 1 20 ,  and a maximum discharge rate of  1 , 1 00 gal/min ( 4 , 000 L /min) . 
The concentrat ion of cesium, strontium , and tritium would also b e  reduce d  by a 
fact or of 1 20 .  An increase in the dilut ion flow to about 1 40 , 000 gal /min 
(530 , 000 L/min) could be implemented , with minor modif icat ions to exi s t ing 
equipment and changes in the technical specificat ions . At this rat e  of  
dilut ion f low , the rapid discharge of  water to the river could occur over a 
shorter period of t ime and maintain the release concentrat ions within the 
limits . 

3 . 4 . 2 . 2  Environmental Impacts  

The downstream populat ion would be exposed to  the water in a h ighly 
diluted form through the drinking water treatment plant inf luent , direct expo
sure , and the consump t ion of fish and shellfish . The maximum trit ium con
centrat ion at the nearest downstream water intake would be approxima t e ly 
7 5  pCi/L from the accident-generated water , assuming a river f low o f  at least 
34 , 000 ft 3 / sec . This  is in addit ion to  the approximately 1 78 pCi/L nat u rally 
found in the river water . [ This dilut ion is approximately the same a s  1 f luid 
ounce ( 2 9  milliliters) in the 9 gallons (36  liters) discussed  for the p r evious 
alternat ive . ]  

Occupat ional Radiation Exposure . The occupat iona l radiat ion expo sure 
required for the complet ion of  this  alternat ive is  primarily derived f rom the 
retreatment of the accident water , about 2 to  5 person-rem.  Additiona l dose 
would be received during operat:ion of  the pumping contro l s , samp l ing and 
analysis of each tank , and rout ine verif icat ion of  system perf ormance . The 
dose from the water would be negligib le but other sources at the s i t e  would 
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contribute  approximately 0 . 5  to 1 person-rem. This  results  in an estimat e  o f  
2 . 5  to  6 person-rem for the entire proces s . 

Radiat ion Exposure to the Pub lic . Ingestion of contaminants  from the 
accident-gene rated water by use of  the Susquehanna River water and consump t ion 
of drinking water and fish from the river and shellfish from Chesapeake Bay 
would result in a 50-year dose commitment of  0 . 4  mrem to the bone and 
0 . 06 mrem to the total body of the maximally exposed individual (described in 
Sect ion 3 . 4 . 1 . 2  for long-term river discharge ) . Shellfish consumption cont ri
butes approximately 0 . 03 mrem to the bone and 0 . 002  mrem to the total b o dy 
[ assuming consumpt ion of shellfish f rom the Chesapeake Bay at a maximum rate 
of . 9 7  lb /yr (44  kg/yr) for the mid-Atlant ic region (Rupp , Miller and Bae s 
1 980 ) ] . 

The 50-year dose commitment for the total populat ion from short-t e rm 
discharge of accident-generated water is the same as  given in Section 3 . 4 . 1 . 2 .  
The durat ion of  the discharge does not mat erially affect the total popula t i on 
do se received . The populat ion that uses the Susquehanna River water , consumes 
drinking water and fish from the river and consumes shellf ish f rom the 
Chesapeake Bay would receive 14 person-rem to the bone and 1 . 0  person-rem t o  
the total body . Shellfish consump tion contributes 1 1  person-rem to the b one 
and 0 . 9  person-rem to the total body . 

Commitment of  Resources . No permanent land commitment is  anticipat ed  
although an addit ional 1 0 , 000 f t 3 ( 283 m3 ) of burial space is  required a t  
the commercial LLW burial site operated b y  U . S . Ecology near Richland , 
Washington for the resin liners f rom re-treating the accident-generated water . 

This alternative is estimated to cost from $ 2 . 8  t o  3 . 3  million . The cost 
is broken down in Tab le 3 . 1 3 .  

TABLE 3 . 1 3 .  Cost Breakdown for a Short-Term River Discharge 

Tasks 

Retreatment of water 
( includes transportation and burial of  resin liners ) 

System modif icat ions , ins trument s ,  and 
operating costs  and monitoring 

TOTAL 

3 . 4 . 2 . 3  Ac cident Analysis 

Cost , 
$ millions 

2 . 3  

0 . 5  to 1 . 0 

2 . 8  to 3 . 3  

Discharge in a short period of  time is the maximum accident for seve ral  
other alternatives . It  is doub t ful that any accident would increase o f f s i t e  
doses o r  consequences beyond that predicted for a rapid release of the 
accident-generated water . The only excep t ion would be the discharge of a 
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batch of accident-generated water p rior to retreatment . This  scenario i s  
unlikely , but i s  addressed in Sect ion 3 . 1 . 1 . 3 .  

Accident s result ing from the t ransport of the resin liners t o  the 
commercial LLW burial site operated by U . S .  Ecology near Richland , Washington 
are discus sed in Section 3 . 1 . 2 . 3 .  

3 . 4 . 2 . 4  Regulatory Considerations 

Both the NRC and the PaDER approval would be required for  this disposal 
opt ion . The EPA requirement s of 40 CFR 1 4 1  and 1 90 , as  discussed in S ec
tion 2 .  3 . 1 ,  mus t b e  met . The 10 CFR 20  Appendix B limit s  for radioiso tope 
concentrations in air and water above background in unre s tricted area ( see 
Tab le 2 . 5 ) and the plant technical specifications apply . The NDPES permi t  
issued September 1 9 , 1 986 and discussed in Section 2 . 3 . 4 res tric t s  t h e  p H  of  
liquid discharges to  between 6 . 0  and 9 . 0  and requires the PaDER approval prior 
to discharge of  boron . 

3 . 5  ALTERNATIVES INVOLVING ONS ITE STORAGE 

Maintaining the accident-generated water onsite through s torage a s  a bulk 
liquid and burial as a solid were considered . The solidificat ion o f  the 
accident-generated water and disposal ons ite was discussed in Section 3 . 3 .  
Onsite maintenance as a liquid is evaluated further in this section .  

3 . 5 . 1 Liquid S torage in Tanks 

This alternat ive is the no-action alternative . The liquid was t e  would b e  
maintained in tanks ons ite f o r  an indefinite period of  t ime . The accident-

I generated water has been maintained in tanks onsite s ince i t s  initial removal 
and processing following the accident in 1 9 7 9 . Wat er volume s , tank integrity , 
and water quality have been monitored by the licensee and have been rout inely 
monitored by the NRC staff as  well . 

Trit ium is the only isotope that would be  s ignif icantly reduced during 
a prolonged storage period . The reduction of the approxima tely 0 . 1 3 �Ci/mL 
of trit ium to a level comparab le to  the EPA limit for drinking water , 
0 . 00002 �Ci/mL , via radioactive decay would take approximately 1 5 0  years 
(neglecting isotopic exchange ,  evaporat ion , and dilut ion mechanisms ) . Add i
tional treatment would b e  necessary to  reduce the levels o f  ces ium, s t ron t ium , 
and carbon . Because tanks have a f inite life , construct ion of  new tanks and 
transfer to them would b e  required if the storage period were suf f i cien t ly 
long . 

3 . 5 . 1 . 1  System Descript ion and Operat ion 

The entire inventory o f  accident-generated water  would b e  retained in 
exis t ing and new s torage tanks at TMI . Additional tankage for  approximately 
600 , 000 gallons of accident-generat ed water would b e  required . Rout ine 
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surveillance and monitoring of the tanks would be required . Monitoring could 
b e  included in the continuing surveillance programs for the TMI site . The 
tanks would be vent ed to the atmosphere and a slow rate of evaporation and / o r  
exchange would occur . The tanks would not absorb the radioact ivity . Event
ually , the tanks would need to be replaced or the water otherwise disposed o f  
t o  prevent release f rom tank deteriorat ion . 

3 . 5 . 1 . 2  Environmental Impacts 

Except for a small commitment of  f inancial resources and a very sma l l  
land commitment , environmental impact s  of this alternat ive arise only a t  the 
t ime of  water disposal or in the event of tank failure . Because the water 
contains relatively long-lived radiological contaminant s ,  the environmental 
impacts from ult imate  disposal are not expected to be  signif icant ly different 
from those impacts  estimated for near-term disposal opt ions . 

Occupational Radiation Exposure . Construct ion of  tanks and continuing 
surveillance of the water tanks are not expected to contribute signif icant 
addit ional occupational radiation exposure . 

Radiation Exposure to the Pub lic . S ince the accident-generated water i s  
expected to  remain onsite , there_ are no significant exposure pathways to the 
public other than accidents .  

Commitment of Resources . Only a small additional land commitment at TMI I is anticipated for new tank construction . This alternat ive is  estimated t o  
cost  from $0 . 1 to 1 . 3  million . The cost is b roken down in Tab le 3 . 1 4 .  

TABLE 3 . 1 4 .  Cost Breakdown for Liquid S torage in Tanks 

Cost , 
Tasks $ millions 

Construct ion of addit ional tanks 0 . 1 

Monitoring and surveillance 0 to 0 . 2  

Tank replacement 0 to 1 . 0 

TOTAL 0 . 1 t o  1 . 3 

3 . 5 . 1 . 3  Accident Analysis 

The only credible accident ident if ied for this alternat ive i s  tank rup
ture , which in the worst case could result in discharge of  the entire tank 
content s in a short period of time . Tank rupture and accidental discharge o f  
the water are possibilities before the 1 50-year period required f o r  decay t o  
background levels without cont inued maintenance o r  tank replacement . The 
population dose would be very slightly less than that anticipated for prompt 

3 . 33 

I 

I 



discharge of all accident-generated water prior to retreatment (because o f  the 
radioactive decay) . The prompt accidental discharge of  2 . 3  million gall on s  
(8 . 7  million liters) of this water would result in a bone d o s e  of  3 mrem and 
a total body dose of 0 . 4  mrem for the maximally exposed individual , assuming 
that individual inges t s  water and f ish from the Susquehanna River and p a r t i
cipates in recreat ional activities such as swimming and b oat ing . In add i t ion , 
the maximally exposed individual is assumed to consume shellfish from 
Chesapeake Bay at the maximum rate of 9 7  lb /yr (44  kg/yr) for  the mid-At lantic 
region (Rupp , Miller and Baes 1 980) . Shellf ish consumpt ion would contr ibute 
approximately 0 . 2  mrem to the bone and 0 . 007 mrem to the total b ody . 

The collective SO-year dose commitment to the populat ion is e s t ima t e d  to  
be 40 person-rem to the bone and 1 . 0  person-rem to the total body f rom inges
tion of  drinking water and f ish from the river ,  participat ion in recrea t i onal 
activities , and consumption of shellfish from the Chesapeake Bay . The t o tal 
S O-year dose commitment to the larger populat ion would contribute 100 person
rem to the bone and 3 person-rem to the total body . Thes e  doses would b e  
lower after some radioactive decay . 

3 . S . 1 . 4  Regulatory Considerat ions 

No regulatory impediments are ant icipated prior to terminat ion of the 
license . However ,  this alternat ive is inconsistent with the Commission ' s  
policy that the cleanup , including the removal of  radioactive waste  f rom the 
TMI s ite , be carried out safety and expeditious ly . In the ab sence of  over
riding benefit associated with s toring d isposable radioact ive waste  ons i t e , 
the NRC staff has continued to support safe and expeditious removal .  Ult imate 
disposition of the water would be required prior t o  facility decommi s s ioning 
and termination of the TMI-2 license . 

3 . 6  ALTERNATIVES CONSIDERED BUT REJECTED 

Several alternatives for disposal of  the accident-generated water were 
cons idered but were eliminated from further evaluat ion as b e ing less d e s i rab le 
from a technical s tandpoint or  clearly inferior to other alternatives receiv
ing more detailed consideration . The b ases for these f indings included 
insuff iciently developed technology , lack of  cost effectivene s s , and regu la
tory and institut ional issues not expected to be resolved in a reasonab le 
period of time . These alternat ives are b riefly describ ed here along wi th the 
basis for their rej ection .  

3 . 6 . 1 Ocean Disposal 

Ocean disposal either as a bulk liquid or as a solidified packaged solid 
( concreted in drums) was considered . This alternat ive is expected to r e sult 
in insignificant environmental impact s . However , EPA approval under the p ro
vis ions of  40 CFR Sub chapter H would be required . EPA has not yet estab lished 
the requirement s for applicat ions under this provision and is in the p rocess  
of doing so . Following EPA approval , a j oint resolut ion of  b oth houses  o f  
Congress would b e  required within 90 days . 
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A resolution of  the London Dumping Convention ( IMO 1 985)  establishes a 
moratorium on ocean disposal of radioactive was te ; however , this resolut ion i s  
not b inding even though the United S t ates i s  a signatory t o  the convent ion . 
I t  is  expected that members of Congress  would be concerned , however ,  should 
the United States institute ocean dumping b ecause other countries that have 
honored the agreement might resume ocean dumping and include waste containing 
much more hazardous radionuclides than the TMI accident-generated water . 

As a result of the uncertain and protracted approval proces s  likely t o  b e  
associated with this alternative , i t  was rej ected . 

3 . 6 . 2  Pond Evaporation Onsite 

Pond evaporat ion ons ite was considered , but was rej ected for two reasons . 
Firs t , ons ite ponds would collect rain water at approximately the same rate 
as water would evaporate ; therefore , although the tritium would be released 
to the atmosphere , the total volume o f  water to be  disposed of would not 
decrease . This  drawback might be  overcome by the addit ion of  heaters or spray 
systems to the ponds . However , if  this equipment were installed to enhance 
evaporat ion , the occupat ional exposure to t ritium would be the highes t  o f  any 
alternative cons idered , and no signif icant advantages over a commercial 
low-level liquid waste evaporator were ident ified . 

3 . 6 . 3  Ons ite Cooling Tower Evaporation and 
Bottoms Disposal to the River 

Onsite evaporat ion in a forced draft  cooling tower with the cooling t ower 
blowdown going to the river was considered in the PEl S (NRC 1 98 1 )  and reevalu-

/ ated briefly .  To implement this alternative , the accident-generat ed water 
would be re-treated , and diluted before being f ed to the forced draft cool ing 
tower . Approximately 90% of the trit ium and 20 to 30% of the cesium, 
strontium ,  and boron would be released to the atmosphere . The t rit ium would  
be released primarily in water vapor . The cesium, s trontium, and boron would 
be dissolved in water and released in f ine water droplets and particulates . 
The larger droplet s  would deposit in the immediate vicinity and smaller drop
let s and part iculates would be dispersed over a wider range . The remaining 
70 to 80% of cesium, stront ium, and boron , as well  as the remaining tritium , 
would be released to the Susquehanna River in the cooling tower blowdown . 

This alternat ive was rej ected for the fol lowing reasons : the ce sium and 
stront ium release to the atmosphere would be 20 to 30 times the amount 
released using a commercial LLW evaporato r ;  there would likely be areas , at  
leas t  onsite , where boron deposit ion would inhib it vegetat ion growth for some 
t ime ; the onsite radionuclide concentrations in the vicinity of the cooling 
tower would be higher than with other alternat ives ; and river releases are n o t  
eliminated , but merely reduced relat ive t o  river disposal o f  the bulk water .  

3 . 6 . 4  Dist illation and Solidification of  the Dist illate 

Alternat ives involving closed cycle evaporat ion were not cons idered in 
the draft supplement but were added to the f inal as a result of comment s  
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rece ived . Dist illation (closed cycle evaporation) of the accident-generated 
water , as dis cussed in Sect ion 3 . 1 . 3 ,  is a more effect ive means of  part i culate 
radicnuclide removal than reprocess ing by the SDS and EPICOR II  system . The 
alternative of  using dist illat ion instead of SDS and EPICOR I I  pretreatment 
prior to onsite disposal as a solidif ied solid ( as discussed in Sect ion 3 . 3 . 1 ) 
was considered . However ,  since the amount of radioact ive material in the 
water following either SDS /EPICOR reprocessing or evaporat ion is relatively 
small , the environmental impacts of  solidif ication/onsite disposal following 
e ither  procedure would not be significantly different . Thus , except for the 
relatively higher cost associated with evaporation versus SDS / EPICOR repro
cessing ( i . e . , $6 . 2  to 12 million versus approximately $ 2 . 3  million) , the 
environmental impacts  of  this alternat ive are similar t o  those already pre
sented in Sect ion 3 . 3 . 1 . 2  and no further consideration has been given thi s  
alternat ive . 

3 . 6 . 5  Dist illation Followed by Open Cycle Evaporat ion 

The alternat ive of distillat ion followed by disposal by open cycle 
evaporation was considered and rej ected . No t less than 99 . 9% of the c e s ium, 
stront ium, and carb onate would be retained in the bottoms from either open or 
closed cycle evaporat ion . Reducing particulates to 0 . 000 1 %  of  their ini t ial 
quant ity while leaving the concentration of tritium ( and iodine if present) 
unaf fected does not warrant the additional cost . 

3 . 6 . 6  Deep-We ll Inj ect ion at Three Mi le Is land 

Deep-well inj ect ion on the TMI site would require an extens ive invest
igat ion of the underlying strata to ensure that the requirements of 40  CFR 
Subchapter D are met (40 CFR 144) . The likelihood of  f inding suitab le hydro
geologic condit ions is considered small . Following the inves t igations , state 
and EPA approval would be required before start ing well cons truction .  This  
alternative for  disposal is estimated to require at least f ive years . There 
is a high probability that it would not gain approval . The inj ection site  
would become a candidate site  under the Comprehensive Environmental Response , 
Compensat ion , and Liab ility Act • 

. 3 . 6 . 7  Deep-Well Inj ect ion at the Nevada Test S ite 

Truck shipment to  the Nevada Test S ite followed by disposal int o  one of 
the weapons test cavities was originally considered a feasib le alterna t ive , 
and the impact analysis presented in the draft supplement remains valid . A 
letter received from the Assistant S ecretary for Environment , Safety , and 
Health (Appendix A, comment letter 1 8 )  has led the staff to rej ect the 
alternative as unfeasib le because "DOE policy , emb odied in Order 5820 . 2 • • •  , 

. states that disposal operat ions involving discharges of  liquid low-level waste 
(LLW) directly to the environment or on natural soil columns shall b e  replace4 
by o ther techniques • • • •  " Also , disposal of the water in the test cav i ty would 
make the site a potential site under the Comprehensive Environmental Response , 
Compensat ion , and Liability Act . 
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3 . 6 . 8 Crib Disposal at Hanford 

Truck shipment to the Hanford Nuclear Reservat ion near Richland , 
Washington followed by disposal into an existing in-ground structure for the 
disposal of  low-level radioact ive waste (crib ) was originally considered a 
feas ib le alternat ive , and the impact analysis  presented in the draft supp le
ment remains valid . A letter received from the Assistant Secretary ,  Environ
ment , Safety , and Health (Appendix A , Letter 1 8 )  has led the staff to rej e ct 
the alt ernat ive as infeasible b ecause the use of  crib s  for this purpose i s  not 
in compliance with DOE Order 5820 . 2 ,  and because their use for disposal of  the 
water would make the site a potential site under the Comprehens ive Environ
mental Response ,  Compensation , and Liab ility Act . 

3 . 6 . 9  Disposal at the Oak Ridge Nat ional Laboratory 
Hydrofracturing Facility 

Disposal of  the accident-generated water at the Oak Ridge Nat ional 
Laboratory (ORNL) hydrofracturing facility involves transporting the bulk 
accident-generated water to ORNL where it would be mixed with grout and 
inj ected into  the ground under sufficient pressure to fracture the s t rata . 
The mixture would then harden to f ix the water in a solid sheet in the s t rata . 
Addit ional facilit ies at ORNL and the approval of DOE would be required . The 
estimated seven-year-disposal time and the fact that the cost would not b e  
less than the cost o f  trucking the accident-generat ed water were the reasons 
that precluded further consideration of  this alternat ive . 

3 . 6 . 1 0 Reuse 

Disposing of  the accident-generated water (either in its  present form o r  
a s  a residue following evaporation) b y  reuse in other reactors or facilities  
was considered and found to be impract ical . The licensee ' s  proposal indica t ed 
that accident-generat ed water ,  especially if concentrated by evaporation , 
contains impurit ies ( e . g . river silt , corrosion products , sulfates , 
phosphates , carbonates , and biological debris)  that are not acceptab le for use  
in reactor cooling systems . 

For use in other reac tors , the accident-generated water would b e  
commingled with RCS liquids , collected a s  normal plant letdown ,  processed 
through p lant radwaste systems , and released to the host  plant l iquid was t e  
discharge sys tem.  The TM I  reactors , other commercial reactors , and DOE 
reactors were considered for the reuse alternat ive . 

Disposal through reuse at TMI-1  would involve the consumpt ion o f  approxi
mately 300 gallons ( 1 , 1 00 liters) of accident-generated water per day and 
would require 1 9  years for disposal . The 1 9 -year disposal period i s  not 
des irable ; but the alternative was rej ected primarily b ecause it  has no 
advantages over other alternatives that result in release to the Susquehanna 
River . 

Reuse at other reactors would require an agreement among ut ilities  t o  
accept the accident-generated water and discharge i t  a t  their sites . A wide 
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range of regulatory and ins titut ional is sues would need to b e  resolved and , 
b ecause reactor coolants are purified by ion exchange , the ultimate environ
mental release would not b e appreciably lower than for other alternatives 
involving discharge to  the environment .  

Disposal by reuse at DOE facilities is not practical . The accident
generated water is unsuitab le for use in DOE reactors b ecause of the b o rate  
concentration , and reuse at other types of DOE facilities did no t appear 
advantageous . 

3 . 6 . 1 1  Land Spraying at the Nevada Test Site 

Land spraying at NTS was considered in addit ion to pond evaporat ion 
( Section 3 . 2 . 1 )  and deep-well inj ect ion ( Sect ion 3 . 6 . 7 ) . Transportat ion 
considerations are , of  course , the same . Addit ional s torage capacity at the 
NTS would be required b ecause spraying would only be done during favorab le 
climatic condit ions . The borate and boric acid salts  containing cesium and 
s tront ium would remain on the surface , where they could become airborne . In 
addit ion , land spraying has no identified advantages over deep-well inj ection 
or pond evaporat ion at the NTS . 

3 . 6 . 1 2 Combined Cataly t ic Exchange Treatment 

Methods to remove the tritium from water were invest igated . In a method 
called the comb ined catalyt ic exchange treatment , electrolysis  is used t o  
produce hydrogen and oxygen gas from the accident-generated water . The oxygen 
gas is vented off  and the hydrogen gas , which contains the tritium f rom the 
original water , is put in contact with the bulk solution . Under the se 
circums tances the liquid phase becomes enriched in tritium and the gas phase 
becomes depleted in trit ium. The gas then may be released . The liquid phase 
would s t ill require disposal . 

Applicat ion of this technology to the accident-generated water would 
require a significant , costly research and development effort because  the 
method has never been implemented on such a large scale and never in the pre
s ence of boric acid . Moreover , the part itioning of tritium is incomplete  and 
a relatively large tritium-enriched liquid waste would remain from such an 
effort . The alternative was therefore rej ected in favor of the proven and 
les s  costly technology of the other alternatives . 

3 . 6 . 1 3 Water Dist illation Treatment 

Another method for removing trit ium from water is by dist illation . 
Distillat ion columns , in conj unction with catalytic exchange ,  have b e en used 
to  produce relatively pure tritiated water and trit ium-depleted water . The 
technique has proven effective in reducing water containing 3 Ci /kg of tritium 
to 1 Ci/kg of tritium; however ,  data are not availab le to  indicate tha t  it  
would be effective in further reducing the trit ium level f rom i t s  approxi
mately 0 . 000 1 4  C i /kg in the accident-generated water . This alternat ive  was 
also rej ected in favor of proven and less  costly alternat ives . 
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3 . 6 . 1 4 High-Altitude Disposal 

The alternative of  high-alt itude disposal was rej ected because shipping 
the bulk liquid to the Harrisburg International Airport , loading it in planes , 
an� discharging into the very high atmo sphere over the ocean would result in a 
populat ion dose and a cost  that would b e  considerably higher than other off s ite 
disposal eptions � 

3 . 6 . 1 5 <>.l,!'fl Czcle Evaporation at Maxey Flats ,  Kentucky 

Open cycle evaporation at the Maxey Flats Site was considered but �ej ected 
as probab ly unavailab le .  Maxey Flats is a low-level radioactive waste  disposal 
site owned by the Commonwealth of  Kentucky where commercial operations were 
terminated in 1 9 7 7 . The Commonwealth requires the site operator t o  manage the 
tritium•contaminat ed water that collects in the burial trenches . The water is 
eelleeted , solids are removed , and the water is evaporated . Rickard and Kirby 
( 1 914)  report that approximately 86 Ci/day of tritium (average of discharge 
from 1 9 7 9  to 1 984) are disposed of in this manner .  The bottoms are stored f or 
cJispQ�al . A p:dmary goal of the operation is the completion of  the water 
removal trom the t renches and the termination of the evaporation proces s .  
Approval to transport the TMI-2 accident-generated water t o  Maxey Flat s , 
co�ingle it with the trench water , and p rocess  it through the evaporator 
would involve the Commonwealth of Kentucky and would not have a high prob
ae ilitY of approval . It  would result in the release of tritium to the atmos
phere hoth onsite and offsite j ust as other evaporat ion alternattves would . 
This alternative was rej ected . 
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4 . 0  AFFECTED ENVIRONMENT 

This sect ion contains a brief descript ion of the environment and popula
t ion that may be affected by the proposed act ions to dispose o f  the TMI-2 
accident-generated water .  This informat ion has b een taken primarily from the 
PElS (NRC 1 9 S 1 ) . Populat ion distribut ion estimates have been updated . Other 
sect ions have been reviewed and changes s ince the PElS do not affect the 
environmental analysis . 

Four areas that have the potential to be affected by the ac t ivities 
involved in disposit ion of the TMI-2 accident-generated water have been 
identif ied : the area in the vicinity of  the facility , the area downst ream 
including the Susquehanna River and the Chesapeake Bay , the t ransportat ion 
routes used for movement of materials to and f rom the s it e ,  and the o f fsite 
disposal locat ions . 

The vicinity of  the site is defined as the area within an approximate 
1 2-mile ( 20-kilometer) radius of TMI . For  the purposes of  evaluating radi
at ion doses from the disposal alternat ives , the area within a 50-mile 
(SO-kilometer) radius is considered . Figures 4 . 1 and 4 . 2  show the location 
of the site  and its  relat ionship to populat ion centers and municipalities in 
the area . The total population in the 50-mile ( SO-kilometer) radius is es t im
ated to be  2 . 2  million . Approximately 350 , 000 people live within a 1 2-mile 
(20-kilometer) rad ius of TMI . Figures 4 . 3  and 4 . 4  show the population dis
tribut ion within a 1 2-mile ( 20-kilometer) and a 50-mile ( SO-kilometer) radius 
o f  TMI . 

4 . 1  THE VICINITY OF THREE MILE I SLAND 

The area is predominant ly rural , and supports dairy , poultry , farming . 
and forestry operations . The soils in the vicinity , combined with favorab l e  
physiographic and climatological features , produce higher-than-average crop 
yields for the state . 

In spite of the agricultural operations , the populat ion density i s  rela
tively high , about 5 70 people per square mile ( 2 2 0  people per square kilo
meter) . Several municipalities are located within the area ; the larges t  c ity . 
1 2  miles (20  kilometers ) to  the northwest , is Harrisburg with a population of  
about 5 3 , 000 ( in 1 9SO) . 

4 . 1 . 1  Climate 

The area has a continental climate . In winter , the predominant air mass 
over the region is cont inental polar air somewhat moderated by the influences 
of  the Appalachian Mountains and the Chesapeake and De laware Bays . In summer . 
maritime tropical air masses originating over the Gulf of  Mexico or the 
Caribbean Sea predominate . 
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FIGURE 4 . 1 .  Map of  the Area Wi thin a 100-Mile ( 1 60-Kilometer) Radius 
of the Three Mile I sland S ite  
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FIGURE 4 . 2 .  
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FIGURE 4 . 3 .  Populat ion Distribution Within a 1 2-Mile ( 2 0-Kilometer) Radius of  Three Mile I sland 
(data from an internal NRC document prepared by the S ite Analysis Branch o f  the 
Office of Nuclear Reactor Regulation ,  " 1 98 1 Resident ial Populat ion Estimates 
0-80 Kilometers For Nuclear Power Plants")  
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FIGURE 4 . 4 .  Population Dist ribut ion Within a 50-Mile (SO-Kilometer) Radius 
of Three Mile I sland (data from an internal NRC document p re
pared by the S ite Analysis Branch of the Office of Nuclear 
Reactor Regulation ,  " 1 9 8 1  Res ident ial Population E s t imates 
0-80 Kilomet ers For Nuclear Power Plant s")  
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Winters are relatively mild for the latitude ; summers are warm and humid . 
While the extreme temperatures recorded for the area were 1 0 7 °F  (4 2 ° C) in July 
1 9 6 6  and - 1 4 ° F  (-26 ° C )  in January 1 9 1 2 , temperatures of 9 0 ° F  (3 2 ° C) or  h igher  
may be  reached on  only 20 to 25  days annually and temperatures of  0 °F  ( - l 8 ° C) 
or lower may b e  expected 1 to 2 days annually . The predominant wind f l ow is  
from the northwest . Figure 4 . 5  shows the ons ite wind data at the 1 00-ft 
(30-m) level . 

Annual total precipitation in this area is expected to exceed 40  inches 
( 1 02  centimeters)  including a normal average snowfall of 37 inche s (94 c en t i
meters) . The average annual evaporat ion is within the range of 3 3  to 4 5  inches 
(84 to 1 14 centimeters) ,  depending on the depth and conf igurat ion of water  
being evaporated . Consequently , signif icant net water loss  to the atmo s phere 
is not expected from closed ponds . 

4 . 1 . 2  Surface Water 

The TMI s ite is  located in the Susquehanna River drainage basin whi ch has 
a total drainage area of 27 , 5 1 0  square miles ( 7 , 1 25 , 09 0  hectares )  whe r e  it 
enters the Chesapeake Bay . Recorded data beginning in 1 890 indicate t hat 
the flow rate of the Susquehanna River is highly variab le , ranging f rom a 
minimum flow o f  1 700 cfs (48 , 000 L / sec) in 1964  to a maximum f lood of record 
of 1 , 020 , 000 cfs ( 29 , 000 , 000 L/ sec) during spring flooding in 1 9 7 2  (NRC 1 9 7 6 ) . 
Mean monthly f lows for the period 189 1 to 1 9 7 9  ranged from 1 1 , 700  to 8 2 , 600 
cfs ( 330 , 000 to 2 , 300 , 000 L / sec) with the low flow occurring in late summer 
and the high f lows occurring in early spring . The average annual f lowrate  is  
34 , 000 cfs  (963 , 000 L / sec) . Several dams and reservoirs are located on the 
Susquehanna River ab ove and below TMI for f lood control ,  low-flow augmenta
tion , and power generation . 

The surface water o f  the Susquehanna River downstream from Harrisburg is  
acceptable for all general uses , e . g . , support ing aquatic life , recreation , 
and primary contact .  The river is  not an at tractive source of public  water 
supply because of occas ional high sulfate levels and high amount s o f  
wastewater-derived coliform bacteria . Present ly , the river and the s t r e ams in 
the vicinity of TMI are used for both pub lic and industrial water supp l ies , 
power generat ion , boating , sport fishing , and recreat ion . Sport f ishing , 
but not commerc ial fishing , is done in all streams in the general area o f  the 
site . The nearest potab le water user is five miles downstream at the Brunner 
I sland steam-electric generat ing station . See Figure 4 . 6  for princ ipal water  
users downs tream of  the TMI plant . 

Specific water quality data can be  found in the PElS (NRC 1 9 8 1 ) . In  
general ,  the water is moderately high in total hardnes s ,  with high and vari
ab le sulfate and iron concentrat ions (often in exce s s  of  the state l im it ) , a 
relatively low alkalinity , and a high fecal coliform count (also , o f t en in 
excess of the state limit) . These characteristics  are largely attributab le to 
drainage from old coal mines in the watershed and from domestic and agricul
tural wastes . 
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FIGURE 4 . 5 .  Three Mile I sland Annual Average Wind D irection at 1 00 Fee t  
( 1 9 72 t o  1 9 7 5  data) 
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FIGURE 4 . 6 .  Principal Water Users Along the Susquehanna River 
in the Vic inity of Three Mile I sland 

4 . 8  



Radioact ivity measurements of  Susquehanna River water were made by the 
u . s .  Geologic Survey prior to the TMI accident . The t ritium concentration 
was measured during the 1 9 7 7  water year and found to  b e  fairly constant at 
178  pCi /L . Dissolved and suspended gross  b eta act ivities  were measured on 
November 8 ,  1 9 7 6 , and reported as follows : 

Dissolved gro s s  beta : 2 . 4  pCi/L as ces ium- 1 3 7  
1 . 9  pCi/L a s  stront ium-90/yttrium-90 

Suspended gros s  beta : 0 . 4  pCi/L as cesium- 1 3 7  
< 0 . 4 pCi/L a s  s tront ium-90/yttrium-90 

Radium-226  was measured on the same date by the radon method as 0 . 08 p C i  
(alpha) p e r  liter . Gross  alpha activity o n  the same date i s  reported as : 

Dis solved gro s s  alpha : < 1 . 6  �g/L as natural uranium ( < 1 . 08 pCi/L) 

Suspended gro s s  alpha : 0 . 7  �g/L as natural uranium (0 . 5  pCi/L)  

A measurement of  uranium concentration , p resumab ly by the chemical ( fluo
rimetric) method made on the same date gave a value of  0 . 06 �g /L . Defining a 
strictly natural background for fission products and tritium is difficult 
because of small but s ignif icant contribut ions (depending on the latitude)  
from nuclear testing . The contribut ion from the commercial nuclear fuel cycle 
is negligible . The radioactivity ob served in the Susquehanna River at 
Harrisburg during 1 9 7 7  was below the level regarded as normal for this 
latitude . For example , the average radioactivity levels in surface water in 
the Chicago area have b een reported as : alpha , 0 . 1 to  3 pCi/L and beta , 5 t o  
1 0  pCi/L . The Nat ional Council on Radiat ion Protection and Measurement s 
cites that an average tritium level in surface water for the north lat itudes 
of 30 to 50 degrees is 287 pCi /L . Additional discuss ion of the radionuclides 
of concern in the proposed act ion is contained in Section 2 . 3 .  

4 . 1 . 3  Groundwater 

The TMI s ite has a water table elevat ion of  about 280 f eet (85 meters)  
mean sea  level (MSL) , depending upon the Susquehanna River s tage , which i s  
normally at 2 7 7  feet (84  meters) MSL . S i t e  borings and ob servat ion wells 
indicate that water table elevations vary about 5 feet ( 1 . 5 meters) from a 
high at the i sland ' s center to the shores .  The water table gradient is  about 
0 . 006 toward the river . The nearest potab le water supplies are three wells 
located on the east b ank of  the Susquehanna River , directly across  from TMI . 
All of these wells have groundwater elevat ions above the river and above the 
groundwater level at TMI . Since they are upgradient , thes e  wells are not 
likely to be affected by site activities . 

The site is underlain by sandy silt s , sands , gravels , weathered b edrock , 
and hard siltstone (Gettysburg Format ion) . The Gettysburg Formation has basic 
artesian characteristics in the s ite area . Groundwater flow is  highly 
anisotropic along the strike direction , with specific capac ities ranging from 
0 . 33 to 1 5 . 0  gallons per minute per foot ( 1 . 2  to 5 7  liters per minute p er 
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meter) of  drawdown . The leakage of  groundwater from the Get tysburg Formation 
would be  expected to be upward but would vary considerab ly with the deg ree of  
j oint ing and relat ionship to s trike direction . Therefore , eff luent s released 
accidentally f rom the plant should not migrate into the Get tysburg Forma t ion . 

Eight monitoring wells and nine ob servat ion wells have been installed on 
the s ite . Groundwater quality has been monitored since the wells were 
ins talled in 1 980 . 

4 . 2  ECOLOGY 

The aquatic and terrestrial ecology of the site and downstream are a s  are 
summariz ed in the following sect ions . 

4 . 2 . 1 Aquatic  Ecology of  the Site 

The b iota of  the Susquehanna River includes organisms usually assoc iated 
both with flowing waters and , b ecause of the impoundments , with stand ing 
waters . A dominant source of  primary product ion is algae . The algae p roduc
tion is representat ive of  algal succes s ion in a lake and indicates the impor
tance of the impoundments in the trophic structure of  the river . Zooplankton 
composit ion and abundance are variab le ;  the dominant groups are rotifers , 
cladocerans , and copepods .  Periodic large populat ions of rotifers also sug
ges t s  excessive domestic was te load ing s of the river . The most abundant 
benthic inverteb rates are tub ificid worms and insect larvae . 

The fish community can be characterized as  a warm-water assemb lage , and 
is dominated by members of the minnow, perch ,  and sunfish families . The l ower 
por.t ion of  the river (below the Conowingo Dam, Figure 4 . 6) receives spawning 
migrations of some anadromous species , primarily members of the herring f amily 
and striped bas s . Sport fishing for crappie , bass , walleye , channel cat f i sh ,  
and sunfish is popular on the entire river . 

Further downstream in the shallow waters of the upper Chesapeake Bay , 
aquatic macrophytes are present , and terrestrial plant s such as cord g ra s s  and 

. wild celery are quite product ive , making the area an attract ive food source 
for waterfowl . 

The invertebrate fauna i s  d iverse and incl.udes a gradat ion from 
freshwater to marine types ,  depending on the salinity of  the water and the 
bottom substrate in the Chesapeake Bay . Oysters , clams , and b luecrab s are 
important to the commercial fishing industry . 

The fish fauna of the Chesapeake Bay also is diverse , and dominant 
species change with the season and migratory pat terns . Commercial f i sh in g  in 
the bay is important to the surrounding states . The maj or species harves ted 
from Maryland waters include menhaden and b luefish . 
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4 . 2 . 2  Terrestrial Ecology of the S ite 

The land use in the vicinity of TMI is primarily agricultural with a 
significant amount devoted to resident ial and urban development . The 
population density of 5 7 0  people per square mile (220  people per square kilom
eter) is sub stantially higher than the rest of the s tate as a whole . The 
urban development is concentrated around population centers and along maj or 
transportation corridors . Agriculture is diverse and includes the farming of 
f ield crops such as corn and wheat , as well as dairy , poultry , and lives t o ck 
operat ions . The fores ted areas contain both hardwood and softwood trees . The 
plant community is less than 80 years old and cons ists of species that are 
common to this type of terrain . 

In the TMI vicinity , 2 1 2  species of terrestrial verteb rates including 
b irds , mammals , reptiles , and amphib ians have been found . Small-game animals 
include the eas tern cottontail rabbit and the gray squirrel . Mammalian p r e da
tors include the longtail weasel and the red fox . The larges t  mammal f ound on 
the site is the white-tailed deer . Four species of  upland game b ird have b een 
found onsite : ring-necked pheasant , American woodcock , mourning dove , and rock 
dove . Whistling swan , Canada goose , nine species of dabb ling duck , s even 
species of diving duck , and three species of mergansers also have b e en 
reported . This  sampling o f  species is typical of  the fauna found downriver .  
Becau se the Susquehanna River is a maj or flyway , large numbers and many 
species of migratory and resident waterfowl nest  and feed on the ponds and 
reservo irs along the river . 

No federal ly protected animal species are known to occur on or in the 
vicinity of  the TMI site . However ,  the site lies within the ranges o f  
occurrence of three federally protected species : southern bald eagl e , 
peregrine falcon , and Indiana bat . During periods of migration , it  i s  
possib le that individua ls of  these species could visit the site , although no 
known sightings are on record . One federally p rotected plant species , the 
golden sea l ,  is known from the TMI vicinity although not from Three Mile 
I sland . The Commonwealth of Pennsylvania ' s List  of Endangered and Threat ened 
Species includes several animals in addit ion to those afforded federal 
protect ion that might pas s through the TMI vicinity . They are the king rail , 
the osprey , and the b lack tern . 

4 . 3  SUSQUEHANNA RIVER/ CHESAPEAKE BAY AREA 

The predominant features of the potential impact area are the Susquehanna 
River and the Chesapeake Bay . The 450-mile- ( 7 24-kilometer-) long Susquehanna 
is a maj or river in the east ern United States and supplies about 50 percent of  
the fre sh water in the bay . Chesapeake Bay is one of the largest estuaries  in 
the world , having a surface of about 4 , 400 square miles ( 1 , 1 39 , 600 hectares) , 
a length of nearly 200 miles ( 3 20 kilometers) , and more than 7 ,  000 mil e s  
( 1 1 , 000 kilomet ers) of  shoreline . The Susquehanna River/Chesapeake Bay sys t em 
supports commercial and recreat ional fishing , boating and supplies water  for 
public and industrial use . 
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Sport fishing on the Chesapeake Bay is a popular activity involving b o th 
private and charter boats . The maj ority of the fishing is done by res ident s 
of  Maryland , Washington , D . C . , De laware , Pennsylvania , and Virginia . Sp ort 
fishing is also popular in the Susquehanna River from the vicinity of TMI to 
Havre De Grace ( see Figure 4 . 6 ) . While the river primarily serves local 
resident s , sizab le numbers of  fishermen from Maryland and Pennsylvania are 
attracted to the river . There is also a large and growing use of  the area f or 
water-oriented recreation , such as boating . 

Shellfish and finfish that are harvested commercially from the Chesapeake 
Bay include b luecrab s ,  oysters , soft-shelled crabs , surf clams , sea scallop s , 
menhadden , croaker,  bluefish , and flounder . The shellf ish and finfish harvest  
is marketed to the fresh and processing markets , wholesalers , restaurants ,  and 
individuals , from Montreal ,  Canada to Texas , and from Chicago to Los Ange les . 

In addition to Chesapeake Bay ' s importance to commercial and sport f i sh
ing , the surrounding marshes and woodlands provide thousands of acres o f  
natural hab itat f o r  a divers ity of  wildlife . This area i s  in the path o f  the 
Atlant ic f lyway and provides wintering and feeding grounds for migrating 
waterfowl . The waterfowl species that are attracted to the region in large 
numbers include Canada geese , ducks , whistling swans , other species of b i rds 
that require the wetlands for food and other habitat requirements ,  plus a 
variety of game b irds . The wildlife resources of  the area provide opportun
ities for hunt ing and trapping , and for nonconsumptive activities such a s  bird 
watching , nature walking , and nature photography . 

4 . 4  TRANSPORTATION ROUTES 

The vicinity of TMI is b roadly delineated by five transportation routes 
that encompas s an irregularly shaped area . Inters tate 8 1 , oriented northeast 
to  southwest , passes through the area , forming a port ion o f  the wes t e rn 
boundary . Inters tate 80 forms the northern boundary . The southern b oundary 
is Interstate 70 , extending east-west . The east ern boundary may be regarded 
as S tate Route 1 0 ,  oriented north-south and about 50 miles east . 

Interstate 76 , the Pennsylvania Turnpike , passes through the area and 
connects  Harrisburg with urban centers to the east and west . S tate Rou t e  1 0  
i s  not a high-volume road and , in conj unction with other road s , connect s with 
Inters tate 95 . U . S .  Route 30 is a high capacity road .b etween Lancaster and 
York , pass ing east-west through the area on the south . Interstate 8 3 , o r ig in
ating at Harrisburg , extends south to York and Balt imore . U . S . Route 2 2 / 32 2  
passes f rom the area t o  the northwest . 

Shipment s from the TMI site rout inely pas s  over Inters tate Route s  283 , 
83, 81, and 80 before they leave the Commonwealth of Pennsylvania to the west . 
Interstate 76  is not normally used for west  bound shipments because o f  tunnel 
restrictions . Interstate 8 1  is  normally used for southbound shipments . 
Highway routes to possib le LLW disposal s ites are shown in Figure 4 . 7 .  
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4 . 5 OfFSITE DISPOSAL LOCATIONS 

Seven of the eight alternatives involve disposit ion of the accident• 
generated water , the solidified evaporator bot toms , or resin liners at o f f s ite 
locations . The offsite locations potent ial ly involved are the commercia1 tLW 
burial site near Richland , Washington and the NTS at Mercury , Nevada . Both ef 
these are arid o r  semi-arid areas of relat ively low populat ion densit ie s . 
Each of  the sites  is currently used for storage or disposal of  radioac t �ve 
was t e  materials .  

4 . 5 . 1  Commercial Low-Level Waste Burial Site , Richland , Washington 

The LLW burial site near Richland , Washington , is  operated by U . S .  
Ecology , Inc . as  a commercial radioact ive waste disposal site . The fae�1ity 
is located 25 miles (40 kilometers)  northwest of  Richland , Washington , an 
1 00 acres (40 hectares)  of  leased land near the center o f  the DOE Hanford 
Nuclear Reservation . The facility is  licensed by the NRC for the disposa l of 
commercial radioactive was t e .  

4 . 5 . 2  U . S .  Department of Energy Nevada Test S ite 

The NTS is a limited access  area of over 1 , 300 square miles ( 336 ,  700 he a• 
tares) located in the southern Nevada . The s ite is controlled by the DOE and 
is used primarily for below-ground nuclear tests . 
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5 . 0  COMPARISON OF THE ENVIRONMENTAL IMPACT OF WATER DISPOSAL ALTERNATIVES 

This section compares the alternatives for the disposal of the accident
generated water based on the environmental impacts  described in Sect ion 3 . 0 . 
The impacts  are summarized for each of the nine alternatives evaluated . The 
environmental impacts fall into three categories : radiological impacts , non
radiological impacts , and potential impact s from accidents . The discuss ion of  
the radio logical impacts  includes an estimate of the possib le health effects  
resulting from radiation doses to  the hypothetical maximally exposfa� offsite  
individual ,  the populat ion within a 50-mile (SO-kilometer) radius , and the 
workers . The discus sion of nonradiological impacts includes considerat ion o f  
chemical contaminants released , the cost , land commitment , and t ime required 
to implement each alternat ive . The discuss ion of  potent ial acc ident impac t s  
includes considerat ion o f  radiological impact s result ing from spills and 
nonrad iolog ical impacts  resulting from t raffic accident s ,  inj uries , and 
fatalities . 

The impacts which have been estimated to result from any alternative 
considered in this supp lement are consistent with those estimated in the NRC 
staff ' s  March 1 9 8 1  PElS . 

5 . 1 SUMMARY OF THE IMPACTS FOR THE ALTERNATIVES CONSIDERED 

Tab le 5 . 1 summarizes the expected environmental impac t s  of  the nine 
alternatives evaluated in Sect ion 3 . 0 .  (The impact o f  accident s i s  discuss ed 
in Section 5 . 4 . )  For each alternative , the tab le lists  estimates of : the 
off site dose pathways / locations in which the dose is incurred ; the doses for 
the maximally exposed offsite individual ,  the offsite populat ion , and the 
workers ; the cost of implementation ;  the long-term commitment of land and 
radioac tive was te burial ground space ; the elapsed time for completion ; and 
the estimated number of transportation accidents expected during the sh ipping 
process . 

For all evaluated alternatives the 5 0-year dose commitment t o  the maxim
ally exposed individual ranges from 0 to les s  than 4 mrem to the thyroid , 0 t o  
0 . 4  mrem to the bone , and 0 t o  5 mrem to the total body . These do ses are 
based on expo sures occurring over a period of 1 to 36 months and on a series 
of conservat ive as sumpt ions as discussed in Sect ion 3 . 0  and Appendix C .  These  
doses are in addit ion to the approximately 8 7  mrem/yr received by the average 
Harrisburg resident from natural background (Klement et al . 1 9 7 2 ) . 

The populat ion dose ranges from 0 to less than 6 person-rem to the 
thyroid , 0 to 14 person-rem to the bone , and from 0 to 3 person-rem to the 
total body . The populat ion doses from the atmospheric releases f rom ons ite  
evaporat ion or solidification processes at TMI are distributed to  a popula t i on 
of  approximately 2 .  2 million persons within 50  miles (80 kilometers) o f  
TMI . The populat ion also receives an annual background radiation dose o f  

(a) The dose t o  consumers of shellfish from Chesapeake Bay is  also included .  
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TABLE 5 . 1 .  Estimated Environmental Impacts of  Water Disposal Alternatives 

Sec t i on 
Numbe r and A l te rnati ve 

Of f s i te Dose 
Pa thway/ Loca t i on 

3 . 1 . 1  Forced Eva por a t i on , Atmosphere/TM I 
Sol i d i f i ca t i on ,  wi th 
Offs i te Bu r i a l  

3 . 1 . 2  Fo rced Eva porat i on , 
Sol i d i f i ca t i on ,  wi th 
Retenti on Ons i te 

3 . 1 . 3  Di s t i l l a t i o n ,  Sol i d i · 
f i ca t i o n ,  and  Di s
pos a l  of Bottom s ,  
Fo l l owed b y  R i ve r  
Di scha r ge 

3 . 2 . 1 Offs i te Evaporat i on 
NTS 

Atmosphere/TM I 

and 
Ri ver/TM I 

R i ver/TM I 

Atmosphere/NTS 

3 . 3 . 1  Ons i te Sol i d i f i ca t i on Atmosphe re/TM I 
and Bur i a l  

3 . 3 . 2  

3 . 4 . 1  

3 . 4 . 2  

O n s i te Sol i d i f i c at i on 
wi th Of fs i te Bur i a l  

Long-Term 
Ri ver Di scha rge 

Short-Term 
Ri ver Di scha rge 

3 . 5 . 1  Storage in  Tanks 
Ons i te 

and 
Ri ver/TM I 

Atmosphere/TM I 

R i ver/TM I 
and 
Chesapeake Bay 

R i ve r/TM I 
and  
Ches a pea ke Bay 

None 

Ma xima l l y  EXposed 
Of f s i te I nd i vi dua l , 

mrem 

0 . 7  tota l  body 
<4 thyroi d 

0 . 7  tot a l  body 
<4 thyroi d 

-4 4 x 1 0_5 bone 
4 x 1 0  tota l body 

0 . 003 bone 
0 . 002 total  body 

<0 . 0 1  thy r o i d  

( d )  

5 tot a l  body 

4 x 1 0-4 bone 
4 x 1 0-S tot a l  body 

2 

0 . 4  
0 . 06 

0 . 4  
0 . 06 

tota l body 

bone 
tot a l  body 

bone 
tota l body 

D ( a )  ose 
Offs 1 t e 

Popu l at i on ,  
person- rem 

3 tota l body 
<6 thyroi d 

3 tota l body 
<6 thyro i d 

0 . 03 bone 
0 . 002 tot a l  body 

0 . 6  tota l body ( c )  
<1 . 3  thyroi d 

Occupa 
t i onal , 

per s o n - r em  
Cost ,  

$ m i  1 1  i ons 

1 2  to 20 6 . 2  to 1 2  

1 4  to 25 6 . 7  to 8 . 8  

1 2  t o  2 2  6 . 3  to 1 3  

Long-Term 
commi ttli� 

Space 

2 7 , 000 to3 8 8 , 000 ft 

1 0 , 000 ft3 
d i spo s a l  
s i te 2 1 5 , 000 ft 
ons i te 

2 7 , 000 to3 8 8 , 000 ft 

3 x 1 0·4 tot a l  body 0 . 5  to 2 . 5  to 3 . 4  1 5 , 000 ft2 
at NTS 

3 tot a l  body 

0 . 03 bone 
0 . 002 tota l body 

1 . 5 

1 4  
1 

1 4  
1 

0 C e l 

tot a l  body 

bone ( c )  
tota l body 

bone ( c )  
tot a l  body 

1 2  to 1 7  5 . 4  to 6 . 0  

6 t o  1 3  3 4  t o  41  

2 . 5 to 7 2 . 9 to 3 . 6  

2 . 5 t o  6 2 . 8  to 3 . 3  

1 0 ,000 ft3 
d i sposa l 
s i te 
49 , 000 ft2 
on s i te 

390 , 000 to3 460 , 000 ft 
d i sposal  
s i te 

1 0 , 000 f t3 
di spos a l  
s i te 

1 0 , 000 ft3 
d i sposal  
s i te 

0 C e l 0 . 1  to 1 . 3 ( e ) Sma l l 

E l apsed 
T i me for 

Compl et i on ,  
months 

9 to 35 

1 4  to 33 

9 to 35 

9 to 1 8  

1 0  

1 8  

2 4  to 36  

1 to  2 
( a fter  re
t reatment of 
water ) 

0 

( a )  Cr i t i ca l  organ  doses a re n�t reported whe re th ey a r e  l e s s  than or equa 1 3to whol e body dose s .  Doses f r om o f f s i te bu r i a l  a r e  not i nc l uded . 
( b )  Land commi tments a re i n  ft or acres . LLW bu r i a l  ground space i s  i n  ft • Fo r met r i c  equi va l ent s ,  see text . 
( c )  I nc l udes dose to a l l per sons consum i ng s ea f ood f rom the Ches a peake Bay a rea not j u s t  those wi th i n a SO-mi l e  rad i u s .  
( d )  Dose t o  the max i ma l l y  exposed i nd i v i dua l i s  not p resented because o f  rel a t i vel y u n i form exposure . 
( e )  Cons i de r s  onl y i mpacts du r i ng the storage . D i sposal  i n  the futu re wou l d enta i l add i t i on a l  dos e and cost . 

E s t i ma ted 
Numbe r  of 

T r a f f i c  
Acci dents 

0 . 6  to 1 . 9 

o . s  

0 . 6  t o  1 . 9 

3 . 0  

0 . 5  

1 0  to 1 2  

o . s  

o . s  

0 



approximately 1 9 0 , 000 person-rem . The doses result ing from the liquid 
releases to  the Susquehanna River are distributed to a population of approxi
mately 300 , 000 people who use the river for recreat ion and who consume river 
water and food products , plus an additional populat ion of unknown size and 
geographic distribut ion that are consumers of shellfish from Chesapeake Bay . 
Annually ,  300 , 000 peop le will receive 26 , 000 person-rem from background 
sources (assuming an average dose of 87 mrem/yr) . The do se to personnel from 
evaporat ion at the NTS , 0 . 0003 person-rem, is distributed to a population o f  
6 , 500 persons who live 2 7  t o  5 0  miles (43  to 80 kilometers) from the site . 
This populat ion receives approximately 566  person-rem annually ( total body) 
from natural background . 

Essent ially zero worker and off site do se is proj ected to result from the 
no-act ion alternative of storing the water indefinitely at the TMI s ite . How
ever , this estimate is associated only with the period of s torage . Disposal 
of  rad ioactively contaminated water is  expected to be  required regardles s  of 
the length of the storage period because the contaminants will remain sligh t ly 
radioactive for several hundred years . The environmental impac t s  associated 
with disposal following even a relat ively long period ( 1 0  to 30  years)  o f  
onsite s torage would not be  s ignificantly different from impacts  associated 
with near-term disposal , as qiscus sed in this section .  The dose to the 
population along the transportat ion route to the NTS or at the commercial LLW 
burial s ite operated by u . s .  Ecology near Richland , Washington was determined 
to be z ero . This  is based on the small dose rate ( calculated to be les s  than 
0 . 1  mrem/yr) from a vehicle containing 5 , 000 gallons ( 1 9 , 000 liters) of  
untreated , accident-generated water . 

Occupat ional dose estimates  for all evaluated alternatives range from 0 . 5  
to 25  person-rem . Essentially all of the external occupat ional doses  received 
for all scenarios are due to other sources in the vicinity of the workers , not 
the accident-generated water . During the evaporation and solidificat ion 
processes , workers would receive some additional total body dose from the 
inhalat ion of the tritium in the water vapor . This dose is included in the 
occupat ional dose  estimates . The possible  health effects result ing from the s e  
doses are discussed in Sect ion 5 . 2 .  

The cost of  implement ing the various alternatives ( excluding the no
act ion alternat ive) ranges from $2 . 5  to 41 million (as shown in Tab le 5 . 1 ) . J The mo st costly alternat ive ( $ 34 to 4 1  million) is the direct solidificat ion 
of the accident-generated water followed by transportat ion to and disposal a t  
the commercial LLW burial site . The alternat ive proposed b y  the l icensee , 
forced evaporat ion and solidification onsite with burial of  the residue off
site , is  estimated to cost  from $6 . 2  to 1 2  million . The alternat ive o f  d i s
tillation , solidif ication , and disposal of  bot toms , followed by river 
discharge , is estimated to co st about the same amount , $6 . 3  to  1 3  mil lion.  
The remaining five alternatives are each expected to cost less  than $ 9  mil
lion . The no-action alternative , indefinite storage in tanks ,  results  in the 
least-near-term cost ( $0 . 1 to 1 . 3 million) . Three of the alternatives , the 
forced evaporat ion followed by solidification with retent ion ons ite , onsite 
solidif ication and burial , and storage of the waste  in tanks onsite , would 
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probably require an addit ional expense for some years for monitoring t o  a s sure 
releases do not exceed the level s  expected . Monitoring cost s are include d  in 
the range of e stimates for these al ternat ives .  

The onsit e requirement s for long-term committed land range from no addi
t ional requirement to approximately 49 , 000 f t2 (4 , 600 m2 ) for direct solidifi- ( 
cat ion and onsite burial of the re-treated acc ident water . The of f s i t e  
requirements ranged from n o  addit ional commitment o f  land to up t o  460 , 000  f t 3 
( 1 3 , 000 m3 ) of  s torage space in the LLW commercial burial site . One o f f s ite 
alternat ive would commit approximately 1 5 , 000 ft2 ( 1 , 400 m2 ) at NTS . These  
impacts , as well  as the result o f  chemical releases , are discus sed further in 
Sect ion 5 .  3 .  Addit ional details of  these  risk estimates are provided  in 
Appendix Z o f  the PEI S (NRC 1 98 1 ) . 

The estimated number of  transportation accident s ranged from 0 . 5  t o  1 2  
for the alternat ives ( excluding no-action alternative) . An accident is 
def ined t o  mean any form of traffic accident and does not necessarily mean 
personnel inj uries , fatalities or any disturbance to the cargo . The number of  
inj uries , fatalities , and radiological events are described in  Sect ion 5 . 4 .  

5 . 2  RANGE OF RADIOLOGICAL IMPACTS AND POSSIBLE HEALTH EFFECTS 

In estimating potential health effect results from both offsite  and 
occupat ional radiat ion exposures as a result of the disposal of the acc ident
generated water , the staff used somatic ( cancer) and genetic risk e s t imators 
that are based on widely accepted scient ific informat ion . Specif ically , the 
staff ' s  estimates are based on informat ion compiled by the Nat ional Academy of 
Sc iences (NAS ) Advisory Committee on the Biological Effects  of Ioniz ing Rad ia
tion (BEIR 1 9 7 2 ; BEIR 1 980 ) . The estimates of  the risks to workers and the 
general pub lic are based on conservative assumptions ( that is , the e s t imates 
are probably higher than the actual number) . The following risk e s t imators 
were used to estimate health effects : 1 35 potential deaths from cancer per 
million person-rem and 2 20 potent ial cases of all forms of  genetic disorders 
per mill ion person-rem. 

The cancer-mortality risk e s t imates are based on the "absolute risk" ' model described in BEIR I (BEIR 1 9 7 2 ) . Higher estimates can be developed by 
use of  the "relative risk" model along with the assumpt ion that risk p r evails 
for the duration of life . Use of  the "relative risk" model would p roduc e  risk 
values up to  about four times greater than those used in this report . The 
s taff regards the use of the " relative risk" model values as a reasonab le 
upper l imit of the range of  uncertainty . The lower limit of the range could 
be 0 because there may be  biological mechanisms that can repair damage caused 
by radiation at low doses and /or dose rates . The number of potent ial cancers 
would be approximately 1 . 5 to 2 t imes the number of potent ial fatal cancers , 
according to  BEIR III (BEIR 1 980) . 

Values for genetic risk estimators range from 60  to  1 1 00 potential cases 
of all forms of genetic disorders per million person-rem (BEIR 1 980) . The 
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value of  2 20 potential cases for all forms of genetic disorders is equal to 
the sum o f  the geomet ric means of  the risk of specific genetic defec t s  and the 
risk of defect s with complex et iology . 

The p receding values for risk estimators are consistent with the recom
mendat ions of a number of recognized radiat ion protect ion organizat ions , such 
as the International Commiss ion on Radiological Protect ion (ICRP 1 9 7 7 ) , the 
Nat ional Council on Radiat ion Protect ion and Measurement s (NCRP 1 9 7 5b ) , the 
NAS (BEIR 1 980) , and the United Nations Scientific Committee on the Ef fect s of  
Atomic Radiat ion (UNSCEAR 1 982) . 

The risk of  potent ially fatal cancers in the exposed work-force popula
tion is estimated as follows : multip lying the p lant-worker-populat ion do s e  
( less  than or equal t o  25  person-rem for each of  the alternat ives )  b y  the 
somatic risk estimator , the staff estimates that about 0 . 00 3  cancer deaths may 
occur in the total populat ion o f  exposed workers . The value of 0 . 003  cancer 
deaths means that the probab ility of  one cancer death over the lifetime of  the 
entire work force as a result of  the disposal operat ion is  about 3 chances in 
1 000 . The risk of potential genetic disorders attributable to exposure of  the 
work force is  a risk borne by the progeny of the entire populat ion and is  thus 
properly considered as part of the risk to the general pub l ic . 

Conservative estimates of the radiological doses and dose commitment s 
result ing from the disposal of the accident-generated water have been est i
mated in  Sect ion 3 . 0 . Accurate measurements of radiation and radioact ive c on
taminants can be made with a very high sens itivity so that much smaller 
amounts of  radioisotopes can be recorded than can be associated with any 
possib le ob servable ill effects . Furthermore , the effects of radiat ion on 
living systems have for decades b een subj ec t to intensive inves t igat ion and 
cons iderat ion by individual sc ient ists  as well as by select committees that 
have occasionally been constituted to obj ectively and independently asses s 
rad iat ion dose effects . Although , as  in the case of chemical contaminant s ,  
there is debate about the exact extent of the effect s of very low levels o f  
radiat ion that result from nuclear-power-plant effluents , upper bound limit s  
o f  deleterious effects  are well established and amenab le to standard methods 
of  risk analysis . Thus , the risks to the maximally exposed member o f  the 
public out side of the s ite boundarie s or to  the total population out side o f  
the boundaries can b e  readily calculated and recorded . These risk estimat es 
for the dispo sal of  the acc ident-generated water are presented below .  

The risk to  the maximally exposed individual i s  estimated b y  mul t ip ly ing 
the preceding risk estimator by the estimated dose to the total body ( le s s  
than 5 mrem for the alternatives evaluated) . This calculation re sults  in a 
risk of potential premature death from cancer to the maximally exposed indiv
idual from exposure to radioact ive effluents (gaseous or liquid) from the 
disposal operat ions of  les s than 1 chance in 1 million . The risk of  potent ial 
premature death from cancer to the average individual within 50  miles 
(80 kilometers) of the reactors from exposure to radioac tive eff luent s f rom 
the disposal operat ion is much less than the risk to the maximally exposed 
ind ividual . These risks are very small in comparison to cancer incidence f rom 
causes unrelated to the disposal of  the accident-generated water . 
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Multiplying the dose to the general population within 50 miles  (80 kilom
eters) of  TMI-2 from exposure to radioactive effluent s ( i . e . ,  les s  than o r  
equal to 3 person-rem t o  the total body for each of  the evaluated alterna
tives) by the preceding somatic risk estimator , the staff estimates that less  
than 0 . 0004 cancer deaths ( i . e . , 4 chances in 10 , 000 of  a s ingle fatal cancer) I may occur in the exposed population . The significance of this risk can b e 
determined by comparing it to the total proj ected incidence of  cancer deaths 
in the population within 50 miles (80 kilometers) of TMI-2 in 1 980 . Mul t ip ly
ing the estimated populat ion within 50 miles (80 kilometers)  of  TMI-2 f or the 
year 1 9 8 1 (2 . 2  million peop le) by the current incidence of actual cancer  
fatalities (about 20%) , about 440 , 000 cancer deaths are  expected (American 
Cancer Society 1 985) . 

For purposes of  evaluating the potent ial genetic risks , the progeny o f  
workers are considered members of the general public . However ,  i t  is a s sumed 
that only about one-third of the occupat ional radiation dose is received by 
workers who have offspring after the workers ' radiation exposure ( e . g . , see 
paragraph 80 of ICRP 1 9 7 7 ) . Multiplying the sum of  the dose to the populat ion 
within 50 miles (80 kilometers) of TMI-2 from exposure to  radioactivity a t t ri
butable to the disposal of the accident-generated water ( i . e . , less  than 
3 person-rem total body , including gonads) , and the estimated dos e  from o c cu
pational exposure ( i . e . , one third of 25  person-rem) by the preceding genetic 
risk estimator , the s taff estimates  that about 0 . 002 potential genetic dis
orders may occur in all future generations of the exposed populat ion . Because 
BEIR III (BEIR 1 980) indicates that the mean persistence of  the two maj or  
types of genetic disorders is about five generations and ten generat ions , in 
the following analysis the risk of potent ial genetic disorders from the d is
posal operat ion is  conservatively compared with the risk of  actual gene t i c  ill 
health in the first five generations , rather than the first ten genera t ions . 
Multiplying the estimated populat ion within 50 miles (80 kilometers)  o f  the 
plant (about 2 . 2  million persons in the year 1 9 8 1 )  by the current incidence of  
actual genet ic ill health in each generation (about 1 1 %) , about 1 . 2-mi l lion 
genetic abnormalitie s  are expected in the f irst five generations o f  the popu-
lat ion (BEIR 1980) from cause s  unrelated to TMI-2 cleanup . I 

No s ignif icant radiological ·impact to aquatic or terrest rial b iota result
ing from any disposal alternat ive is expected ( see Section 3 . 0) .  

5 . 3  RANGE OF NONRADIOLOGICAL IMPACTS 

The maj or nonradiological impacts  ident if ied include the cost  of imple
mentation , long-term commitment of land and burial ground space , and the 
elapsed time required to perform the alternat ive . 

Significant chemical releases are expected only in the alternat ive s  
involving direct discharge of  the accident-generated wat er to the river . The 
rate of  release of water to the river was assumed to be  contro lled to  conform 
to  a maximum of 25  ppm boron . No sodium release is expected because both of  
these alternatives require retreatment of all of the water (achievab le case) . 
No discernib le impact on the ecology or downst ream water users are expected 
from chemical releases . 
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Cos t estimate s were made based on staff considerat ion of  the cost o f  
maj or act ivities expected t o  be required for each disposal opt ion . Although 
the estimates are not based on an extremely detailed level of information , 
they are believed to reasonab ly b ound alternat ive costs  and provide an 
adequate basis for considering cost as a disposal impact .  The cost of  
implementing the various alternatives range s  f rom $0 . 1  to  4 1  million . The 
least costly alternat ive is the no-action option in which the accident
generated water would be stored in tanks onsite . However ,  this  cost  estimate 
is  associated only with the period of  storage . S ince s ome method of disposal 
is  expec ted to be required , associated cost s  would approximate the cost s  
estima ted for the near-term dispo sal options (neglec ting inflat ion) presented 
in this section . The estimated cos t  range , $0 . 1  to 1 . 3 million , include s  
construct ion of  addit ional tankage and the potential requirement to  replace 
existing tanks if the retent ion period is long enough for tank degradation t o  
cause l eaks . 

The most  costly alternat ive is  ons ite solidif ication of  the accident
generated water and sub sequent transport to a LLW burial s ite . The mos t  
s ignificant costs for this alternat ive are for solidif icat ion and packaging , 
$ 1 3  to 1 5  million , and transportation and burial , $ 2 1  to 2 6  million . The 
alternat ive s elected by the licensee , forced evaporation and solidif ication o f  
evaporator bottoms a t  the TM I  s ite and burial i n  the LLW burial s i t e  i s  
estimated to cost from $6 . 2  to 1 2  million . The maj or c o s t s  f o r  this alter
nat ive are : forced evaporation , approximately $ 3 . 6  million ; s olidification , 
$0 . 9  to  2 . 9  million ; and transport and burial , $ 1 . 7  to  5 . 5  million .  The c o s t  
of the remaining seven alternatives ranges f rom $ 2 . 5  to  1 3  million . 

The requirements for long-term commitment o f  land include land at the TMI 
site , the NTS , and burial space in a commercial LLW burial site . The solidi
f icat ion of  evaporator bot toms with burial onsite would require an e s t imat ed 
15 , 000 f t 2 ( 1 , 400 m2 ) of  land at the TMI site . The direct solidification o f  
the accident-generated water followed by onsite burial would require an 
estimated 49 , 000 f t2 (4 , 600 m2 ) .  The accident-generated water s tored in tanks 
onsite would require only a small addit ional land area . Offs ite evapora t i on 
of  the accident-generated water would involve the commitment o f  an estimated 
1 5 , 000 ft 2 ( 1 , 400 m2 ) of  land at  the NTS . 

The solidificat ion of  evaporator bottoms followed by shipment to  the com
mercial LLW disposal site would require 2 7 , 000 to 88 , 000 f t 3 ( 7 65 to  2500 m3 ) ( 
of disposal space . The direct solidification of  the accident-generated water 
would require between 3 90 , 000 and 460 , 000 f t 3 ( 1 1 , 000 to 1 3 , 000 m3 ) of  space 
in a LLW disposal site . The alternat ives which include the ret reatment of the 
accident-generated water with the SDS or EPICOR II system would require 
approximately 10 , 000 f t 3 ( 283 m3 ) of  LLW burial space for the disposal o f  
res in l iners . 

The estimated time commitments  for completion of  the alternat ives except 
for the no-act ion alternative ( s torage in tanks ons ite) vary f rom 1 month 
following retreatment of  the accident-generated water to  3 years . Three of f 
the alternatives would require some monitoring beyond the elap sed t ime f o r  
complet ion o f  the alternat ive . 
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No s ignificant nonradiological impact to aquatic or terres trial b iota 
resulting from any disposal alternative is expected ( see Section 3 . 0) . 

5 . 4 RANGE OF ACCIDENT IMPACTS AND THEIR PROBABILITY 

The potential accident impac t s  include both radiological and nonradio
logical impac t s . Tab le 5 . 2  lists  the maj or radiological acc ident for each of 
the alternat ives as well as the result ing dose estimates . The wors t-case  
radiological accident scenario for  many of the alternat ives is the a s sumed 
rupture of an 1 1 , 000-gallon (42 , 000-liter) tank of accident-generated  water 
prior to  retreatment (base case) , which would flow into the Susquehanna River . 
This scenario is estimated conservatively (only a fract ion of the water  could 
reach the river) , and the resulting 50-year dose commitment doses  are quite 
low (0 . 0 1 5  mrem bone and 0 . 002 mrem total body for the maximum ind ividual ,  I 0 . 7 person-rem bone and 0 . 0 1 5  person-rem total body for the populat ion) . 

For the no-action alternative , a second , although extremely improb ab le , 
accident scenario was included , the los s  of  the total inventory of  acc ident
generated water in an uncontrolled discharge . Conservative 50-year do s e  
commitments are estimated to result i n  a maximum individual bone d o s e  o f  
3 mrem and a total body dose of  0 . 4  mrem . The population 50-year dos e  c ommit- I ment was estimated at 140  person-rem to the bone and 4 person-rem to the t otal 
body . 

Two scenarios were considered for radiological transportat ion-re1at ed 
acc ident s :  the release of the entire inventory of a 5 ,  000-gallon 
( 1 9 , 000-liter) tank truck to a roadway , and the release of the same inven
tory to the Susquehanna River . For the first scenario , vegetat ion growth on 
the spill s ite would be impaired unt il the boric acid would be removed . I f  
i t  were removed and the radionuclides were left , a person consuming 5 0  pounds 
( 23 kilograms) of crops , harves ted 1 4  days after the accident , grown on the 
s ite where the water was deposited could receive a maximum estimated do s e  o f  
3000 mrem bone and 60 mrem total body (50-year committed dose) . An individual 
remaining at the accident s ite for 2 hours might receive 0 .  2 mrem tota1 b ody 
( 50-year dose commitment) . For the second scenario , release of 5 , 000 gal lons 
( 1 9 , 000 liters) to the Susquehanna River ,  the estimated doses to  the max imal ly J 
exposed individual would be less than 0 . 005 mrem bone and 0 . 00 1  mrem t o tal 
body , with a population dose of less  than 0 . 3  person-rem b one and I 0 . 008 person-rem total body (50-year dose commitment) . The boron in t he 
released accident-generated water would not affect the f i sh .  

Transportat ion related accident s f or the remaining alternat ives a r e  not 
expected to result in any radiological impact .  An accident involving a t ruck 
t ransport ing concrete s lab s  or resin l iners is not expected to resu l t  in a 
measurable release to the environment or radiat ion dose t o  the pub l ic . 

Although terrestrial and/or aquatic b iota in the vicinity o f  an a c cident 
could be adversely affected , the impact would be  temporary and of no long-term 
s ignificance . 
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VI . 
\0 

Secti on 

TABLE 5 . 2 .  Estimated Environmental Impacts  of  Radiological Accidents 

Nont r a n seortati on 
rlose 

T r a n seo rta t i on 
r!ose 

Ma ximum Popul ation , Maximum 
Number and Al terna t i ve 

Acc i dent ( a )  Desc r i et i on l ndi v i dua 1 1 mrem eer son - r em  Acc i dent Desc r i et i on l nd i v i dua1 1 mrem 

3 . 1 . 1  Forced Evaporat i on ,  
Sol i di f i ca t i on , wi th 
Offsi te Bu r i a l 

3 . 1 . 2  Forced Evapora t i on ,  
Sol i d i f i ca t i on ,  wi th 
Retent i on O n s i te 

3 . 1 . 3  D i sti l l at i on ,  Sol i d i -
f i ca t i on ,  a n d  D i s-
pos a l  of Bottoms 
Fol l owed by R i ver 
Di scha rge 

3 . 2 . 1  Offs i te Evapor at i on 
NTS 

3 . 3 . 1  O n s i te Sol i d i f i ca -
t i on and Bu r i a l  

3 . 3 . 2  O n s i te Sol i di f i ca -
t i on and Bu r i a l  at 
Hanford 

3 . 4 . 1  Long-Term R i ver 
Di scharge 

3 . 4 . 2  Sho rt-Term R i ve r  
D i scha rge 

1 1 , 000 gal l on 
t a n k  rupture s ;  
unretreated water 
fl ows i nto 
Susquehanna Ri ver 

1 1 ,000 ga l l on 
tank ruptu r es ; 
u n ret reated water 
f l ows i nto 
Susquehanna Ri ver 

1 1 , 000 g a l l on 
tank  ruptures ; 
u n retreated water 
f l ows i nto 
Su squehanna 

- - - - - -

R i ver 

- -

- - - - - - - -

- - - - - - - -

1 1 , 000-gal  tank 
ruptures ; unre-
treated wa ter 
f l ows i nto 
Susquehanna Ri ver 

1 1 , 000- g a l  tank 
ruptures ; unre-
trea ted wa ter 
f l ows i nto 
Susquehanna R i ver 

0 . 0 1 5  bone 0 . 7  bone T ruck acci dent No dose 
0 . 002 tot a l  body 0 . 01 5  tot a l  

body 

0 . 01 5 bone 0 . 7  bone T r uc k  acc i dent No do se 
0 . 002 tot a l  body 0 . 01 5  tot a l  

body 

0 . 01 5  bone 0 . 7  bone T ru c k  acci dent No dose 
0 . 002 tot a l  body 0 . 0 1 5  tot a l  

body 

Not appl i cabl e - - - - - - - - 5 , 000 gal l on s  6 0  tota l  body 
rel ea sed on g a rden 3000 bone 
5 0 000 ga l l on s  <0 . 008 bone 
rel eased i nto r i ver <0 . 001 tota l 

body 

Not a ppl i ca b l e - - - - - - - - Truck acci dent No dose 

Not appl i ca b l e - - - - - - - - Truck acc i dent No dose 

0 . 01 5  bone 0 . 7  bone T r uck acc i dent No do se 
0 . 002 total  body 0 , 01 5  total  

body 

0 . 0 1 5  bone 0 , 7  bone Truck acci dent No dose 
0 . 002 tota l body 0 . 0 1 5  total 

body 

Popul a t i on , 
eerson - r em  

N o  ·dose 

No dose 

No dose 

<0 . 3  bone 
<0 . 008 tota l 

body 

No dose 

No dose 

No dose 

No dose 

3 . 5 . 1  Storage i n  Tanks U l ti mate l y  a l l 3 bone 1 40 bone - - - - - - - - - - Not appl i ca b l e - - - - - - - - -
On s i te tanks f a i l ;  water 0 . 4  total  body 4 tota l 

f l ows i nto body 
Susquehanna Ri ver 



Tab le 5 . 3  l is t s  the results of the nonradiological acc ident calculat ions 
for each of the alternatives ,  all  but one of which involve offsite shipments . 
Also shown in Tab le 5 . 3  are the material shipped and the number o f  shipments 
required for each of the alternatives . The number of  potential accident s 
resulting f rom transportat ion requirements range from 0 . 5  to  1 2  for each of 
the e ight alternatives involving shipping . The number of inj uries e s t imated 
for each of these alternat ives ranges  f rom 0 to 10 . The estimated numb e r  of 
fatalit ies ranges from 0 to 0 . 8 .  As expected , the greater the numbe r  o f  
shipments , and the further the shipping distance , the larger the number o f  
potent ial accident s ,  inj urie s , and fatalities .  Appendix D des cribes  the b asis ( 
for the t ransportation-accident estimates . 
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TABLE 5 . 3 .  Estimated Nonradiological Accident Impacts  from Offsite Shipment s 

S e c t ion 
Number and Al t e rnat ive 

3 . 1 . 1  Forced Evap orat ion , 
S o l id i f icat ion , with 
O f f s i t e  Bur ia l 

3 . 1 . 2  Forced Evaporat ion , 
S o l i d i f icat ion , with 
Re t en t ion Ons i t e  

3 . 1 . 3 D i s t i llat ion , S o l id i
ficat ion , and D i s 
po$al o f  B o t t oms , 
Fol lowed by Rive r 
D i sposal 

3 . 2 . 1  O f f s i t e  Evaporat ion 
NTS 

3 . 3 . 1 On s i t e  S ol id if icat ion 
and Bur ial 

Numb e r  of 
Sh ipmen t s  

80 t o  260 

6 0  

E s t imated Numb e r  
Accident s Inj uries Fat a l i t i e s  Mat erial Sh ipped

( a) 

0 . 6  t o  1 . 9  0 . 5  t o  1 . 6 0 . 04 to 0 . 1 3  S o l idif ied . evaporator 
res idues 

0 . 5  0 . 4  0 . 03 Resin liners 

8 0  t o  2 6 0  0 . 6  t o  1 . 9  0 . 5  t o  1 . 6 0 . 04 to 0 . 1 3  S o l idif ied evaporato r  
residues 

420 3 . 0  2 . 6  0 . 2  Bulk l iqu id 
( 5 , 000-gal lon t anke rs ) 

6 0  0 . 5  0 . 4  0 . 03 Res in l iners 

3 . 3 . 2  On s i t e  Solidif icat ion 1 300 t o  1 600 
and Burial 

1 0  t o  1 2  8 . 2  t o  1 0  0 . 6  t o  0 . 8  S o l idif ied accident
genera ted wat er 

3 . 4 . 1  Long-Term 
River Dis charge 

3 . 4 . 2  Shor t -Term 
River D is charge 

3 . 5 . 1 S t o rage in Tanks 
Onsite 

6 0  

6 0  

0 

(a) For metric equivalents ,  see text . 

0 . 5  

0 . 5  

0 

( 288-ft 3 concre t e  s lab s )  

0 . 4  0 . 0 3  Res in l iners 

0 . 4  0 . 03 Res in l iners 

0 0 No t ransportat ion 





6 . 0  CONCLUSIONS 

On the basis of a review of the environmental impacts  associated with 
a broad range of alternatives for disposal of the acc ident-generated water , 
the s taff concludes :  

• The licensee ' s  proposed water disposal act ion and the eight alter
native methods evaluated in this supplement could each be imple
mented without significant environmental impact . The potential 
health impact to both workers and the offsite pub lic from any of the 
alternatives is very small . 

• The mos t  s ignificant potential impact associated with taking action 
to dispo se of the water is the risk of physical inj ury associated 
with transportat ion accident s .  

• No alternat ive is  clearly preferable f rom an environmental impact 
perspec tive . Although the quantitative estimate for some potential 
impacts  varied among alternatives , these differences were not j udged 
suff iciently large to allow for either ident ification of a clearly 
preferable alternat ive or rej ection of any of the nine evaluated 
opt ions . 

• S torage o f  the accident-generated water on the TMI site for an 
indef inite period , even though it involves small potential environ
mental impact , is inappropriate because it only postpones act ion 
that will ultimately be required to dispose of the exis ting water . 
Addit ionally , extended s torage presents no signif icant environmental 
advantage over relatively near-term act ion to dispose of  the water . 
Because of the relatively long radiological half-life and relatively 
small quantity of contaminants in the water , the environmental 
impac t s  of disposal following even a relat ively long storage period 
would not be signif icant ly different from impacts associated with 
near-term disposal . 

• The environmental impacts estimated from implementation of any dis
posal alternative evaluated in this supplement fall within the range 
of impact s  estimated in the NRC s taff ' s  o.riginal Programmat ic 
Environmental Impact Statement (NRC 1 98 1 )  on the cleanup . 

• The l icensee ' s  proposed action o f  ons ite evaporat ion comb ined with 
offsite  disposal of evaporator bot toms is an environmentally accept
able disposal method . 

Therefore , the staff finds that the benefits  of  disposal action outweigh the 
small associated impacts  and that the licensee ' s  proposed evaporat ion of the 
accident-generated water will not signif icantly affect the quality of the 
human environment .  
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7 . 0  DI SCUS SION OF COMMENTS ON THE DRAFT SUPPLEMENT 

Pursuant to 1 0  CFR 5 1 , the Programmatic Environmental Impact  S tatement 
(PElS)  related to the decontaminat ion and disposal of radioactive wastes as a 
result o f  the March 28 , 1 9 7 9 , acc ident at Three Mile Island Nuclear Station , 
Unit 2 ,  Draft Supplement No . 2 ,  was transmit ted in December 1986  with a 
reques t  for comments  to federal and state government agencies noted in the 
Foreword . In addit ion , a notice request ing comments from interested members 
of the pub lic was pub lished on Decemb er 3 1 , 1 986  (5 1  FR 47323 ) . The comment 
let ters received by the staff and portions of the transcript s of pub lic mee t
ings held on January 2 1 , 1 9 8 7 , February 25 , 1 987 , and March 25 , 1 9 8 7  by the 
Commis sion ' s Advisory Panel for the Decontaminat ion o f  TMI-2 are reproduced in 
Appendix A o f  this final supplement . 

The NRC staff ' s  consideration o f  these comment s  and it s disposition o f  
the issues involved are reflected in part b y  revis ions in the pert inent sec
t ions of this supplement (designated by change bars)  and by the following 
discussion . Comment s and questions that were clearly outside the scope of  
this supplement , such as those concerning the origin of certain regulat ions 
and the integrity/ability of the licensee to conduc t water disposal , are no t 
addressed . Comment s that were addressed in the text of  the draft and/or final 
versions o f  Supplement 2 are not otherwise addressed . The organizat ion of 
this sect ion corresponds generally to the ordering of  the subj ect material in 
the supplement ; however ,  comment s on s imilar topics are grouped together . The 
numbers in parentheses  designate the numbers (as  given in Appendix A) that 
were ass igned to the comment letters received and the meeting transcrip t s  ( see 
pp . A . 1 -A . 4) . 

7 . 1  PURPOSE AND SCOPE OF THE SUPPLEMENT AND THE REGULATORY PROCESS 

7 . 1 . 1  The Regulatory Process ( 7 ) ( 1 5 ) ( 1 6 ) ( 1 7 ) ( 18 ) (20) ( 2 4 )  

Severa l aommenter>s ques tioned the lack of engineering de tai l i n  the 
proposed evaporation system� or> reques ted specifia detai ls on severa l of the 
a l tematives . Severa l que stioned the NRC 's p lans for> monitoring var>ious 
per>fomance aspects of the al tematives . Ques tions concerned p lans to 
pub licize re leases . In addi tion� one commenter> asked that the s taff ina lude 
in the fina l supp lement mi tigating measures for> some of the unanticipated 
moni tor'ing results of some a lternatives . There were a lso inquir'ies about the 
license amendment process and whe ther> or> not there wou ld be addi tiona l 
opportunities for pub lic comment . 

The draft and f inal supplement s ,  like the impact statement they supple
ment , are programmatic in nature . That is , they are intended to explore the 
potential impacts  of  the various steps in the broad action of decontaminat ion 
and disposal of the acc ident-generat ed wastes . As such , engineering des ign , 
environment al monitoring , and accident mitigat ion are discus sed only to the 
extent neces sary to bound the potential environmental impacts . This  final 
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supplement incorporates suggested revisions , written and oral pub lic conunents ,  
and the s taff ' s  response t o  those comment s . 

The Commi s s ioners ,  who will approve a disposit ion method in princ ip le , 
will then grant the s taff authority to amend the license to allow dispo s al of 
the water . Addit ionally , there will be an opportunity during the l i c ense 
amendment proces s for the public to request a hearing . The t iming of the 
hearing , i . e . , whe ther prior to or after issuance of the amendment , wi l l  be  
det ermined by  the Commission .  

Once the license i s  amended t o  remove the prohib it ion against disposal 
of the accident-generated water , the licensee will submit a saf ety evaluat ion 
report and specify the part icular engineering and monitoring details o f  the 
approved method . If at any time during this process there is reason t o  
believe that the environmental impact o f  disposal will result in imp a c t s  
out s ide the range of those p redic ted in the PElS , a s  supplemented , then dis
posal will not b e  permitted by the NRC . 

7 . 1 . 2  Polit ical Versus Scientific Decision ( 1 6 ) ( 1 7 ) ( 2 7 )  

Several aommenters expressed the opinion that a deaision on h07.V to 
dispose of the water is a po litiaal or poliay matter rather than a saientifia 
deaision . One aommenter stated that saientifia evidenae is irre levant . 

Although the staff is aware of the polit ical sens itivity of  the is sue , it 
is required by the Nat ional Environmental Policy Act (NEPA) and NRC imp lement
ing regulations to  evaluate the proposed disposal on the basis o f  quan t i f iab le 
environmental impacts . The supplement is an ef fort to accomplish this . 

7 . 1 . 3  Need for a Decision at This Time ( 1 5) ( 1 6) ( 1 7 ) 

Severa l aommenters stated that the proposed supp lement was premature 
beaause the water is not a l l  proaessed and ready for disposa l at the present 
time . 

The evaluat ion of the environmental impacts  associated with various 
pos tulated alternative s was first addressed in the draft and final PEI S  (NRC 
1 98 1 ) . The licensee , in late July 1 986 , submitted its  proposal for disposing 
of the acc ident-generated water . Draf t Supp lement No . 2 to the PElS was 
prepared in response to the licensee ' s  request for approval to d ispos e  o f  the 
water . Although all the accident-generated water has not b een comp l e t e ly 
processed and is not current ly available for disposal , the draft supp l ement 
conservat ively account s  for all required proces sing and disposal activ i t ie s  in 
estimating environmental impact s .  Sufficient information current ly exist s ,  
including water p rocessing operat ional data , to fully charac teriz e the 
environmental impact s  associated with ultimate water disposal . The range of  
impact s lis ted in this report is  conservative and bound ing . 

7 . 1 . 4  Pennsylvania Law ( 1 5) (20)  

A aommenter asked whether or not an NRC deaision aould vio late 
Pennsy lvania environmenta l law. 
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The Commonwealth of Pennsylvania regulates those activities over which i t  
has been given j urisdict ion b y  Congress though the Atomic Energy Act , the 
NEPA, the Resource Conservation and Recovery Act (RCRA) , or other legislation . 
However ,  there are areas over which the NRC has j urisdiction that the Common
wealth does not . NRC consultat ion with the Commonwealth of Pennsylvania on 
issues relevant to the TMI-2 cleanup which has been ongoing and will cont inue , 
is  expected t o  prevent any pos s ibility o f  j urisdict ional prob lems . 

7 . 1 . 5 I f  Pennsylvania Were an Agreement S tate ( 1 5 ) (20)  

The aommenter UJanted to knOliJ what the aonsequenaes wou ld b e  if 
Pennsy lvania beaame an Agreement State before the water disposa l issue was 
reso lved. 

Subj ect to the limitat ions of Sect ion 247b of the Atomic Energy Act o f  
1 954 , a s  amended ( 4 2  u . s . c .  202 1b) , an Agreement S tate can assume from the 
NRC the authority to regulate certain radiological materials . Thus , the 
Commonwealth could request  the authority to regulate byproduct material made 
radioact ive by expo sure to the process  of utilizing special nuclear materia l 
( reactor fuel) , which would include the accident-generated water . The Common
wealth could also request authority to regulate the disposal of  low-leve 1 
waste within its  borders . The NRC shall not , however , relinquish to any s t a t e  
the authority to regulate the operation of  a utilizat ion facility (e . g . , 
TMI-2 ) . Should the Commonwealth apply to  b ecome an Agreement S tate with 
respect to  byproduct material , as described ab ove , and low-level waste dis
posal , the authority of  the NRC and the Commonwealth regarding the disposit ion 
of the accident-generated water would be determined at that time . No adverse 
consequences to  effective regulat ion would b e  anticipated . 

7 . 1 . 6  Best  Method ( 1 5) { 1 7 ) 

Commenters s tated that beaause the supp lement indicates that none of �he 
methods are a learly preferab le� it is up to the NRC to prove whiah method �s 
the bes t .  

The Nat ional Environmental Policy Act and NRC ' s implement ing regulat ions 
specify decisionmaking procedures and informat ion that must  be provided in the 
record o f  decision in cases requiring environmental impact statement s .  The 
agency must  "identify all alternatives considered by the agency in reaching 
its  decis ion , specifying the alternat ive or alternatives which were considered 
to be environmentally preferable . An agency may discuss preferences among 
alternatives based on relevant factors including economic and technical 
considerat ions and agency statutory miss ions . "  There is no requirement tha t  a 
"best  method" mus t  be  ident if ied . In this case , the s taff has examined envi
ronmental impacts  as sociated with the licensee ' s  proposed act ion and alterna
t ives and , while not ident ifying a "be st  method , "  has found that none of the 
alternatives evaluated in this supplement would s ignificant ly impact the 
quality o f  the human environment . 

7 . 3  



7 . 1 .  7 Future Use of the TMI Site ( 1 5)  ( 20) 

The aommenter asked about restriations on long-term use of the site, and 
�hen the NRC �ou td aonsider long-range monitoring at the site . 

The future use of the TMI site is  an is sue in this supplement to t he 
extent that it affects any of  the s tated alternat ives . However ,  it is  t he 
current NRC policy that all reactor sites ult imately b e  decommissioned by 
removing essentially all radioactive materials . The NRC ' s limitat ions on 
long-term radioact ive waste storage at the TMI site have been ,  and cont inue to 
be , cons istent with this policy . Therefore , the s taff as sumed , for all a l t er
nat ives , that the TMI s ite would ult imately be decommi s sioned by removing 
essentially all radioact ive materials . Af ter decommiss ioning and confirmatory 
surveys , the license to possess and use radioactive materials would be t ermi
nated . At that t ime , presumably ,  the owners would have the op t ion of us ing or 
disposing of the site in any manner cons istent with the laws and regulat ions 
in effect at that time . 

Any onsite d isposal o f  concreted water , concreted evaporator bottoms , or 
other low-act ivity materials under 10 CFR 20 . 302  would be cons idered only if 
they were consistent , from a radiat ion dose standpoint , with future unr e
stricted use of the site . 

7 . 1 . 8  Relat ionship to Post-Defueling Monitored S torage ( 1 6 )  

The aommenter aha Uenged NRC 's  position that �aste, ina tuding the 
aaaident-generated �ter, should not remain on the is land longer than neaes
sary . The ques tion �as raised in tight of the tiaensee 's  proposa l to p laae 
the reaator in a post-defue ting moni tored storage aonfiguration fo Uo?JYing 
de fue ling. 

Whether on not the plant should be  placed in the post-defueling monitored 
storage conf iguration will be the subj ect of a separate supplement . The ques
t ion will be decided on the basis of overall safety , cos t s  (bo th in resources 
and rad iation exposure) and benefit s . In the ab sence of  overriding bene f its  
associated with st oring waste  onsite , the staff believe s that waste should  be  
disposed of as expedit iously as possib le .  In this case , the  s taff conc luded 
that there is no significant benefit from continued ons ite s torage . 

7 . 1 . 9 Length of Supplement ( 1 7 )  

The aommenter s tated that the draft supp lement �as defiaient beaause 
unlike "previous EISa aonaerning the disposa l of radioaative �as te, " whiah 
"tota led more than a thousand pages, " it aontains on ly about 1 2 0 pages . 

The July 1 ,  1 986  Regulat ions for Implement ing the Procedural Provis ions 
of the Nat ional Environmental Policy Act (NEPA) (40 CFR 1 500- 1508)  indicate 
that "the text of final environmental impact statements • • •  shall normal ly be 
less than 1 50 pages and for proposals of unusual scope or complexity sha l l  
normally be less than 3 0 0  pages . "  
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As the supplement to an existing document , the s taff believes this 
document ' s  current level of detail meets  b oth the letter and intent of  NEPA . 

7 . 1 . 1 0 Level of Detail ( 2 7 )  

On e  commenter stated that the draft supp lement purports to erehaust the 
subject� yet Zacks important detai l .  It was also suggested that additionat 
infoPmation should be provided on base line samp ling� etc. � for the various 
a lternatives . 

As a programmat ic environmental impact statement prepared to  facilitate 
decisionmaking , there was no intention to  exhaust  the subj ect . The intention 
was rather to b ound the impact ut iliz ing both available specific information 
and reasonable assumpt ions . Furthermore , the staff concluded that conditions 
in and around the s ite had not changed sufficiently s ince issuance of the PEI S  
to warrant addit ional baseline sampling . 

7 . 1 . 1 1 Use of  EPA Limits ( 1 3) ( 1 7 ) ( 2 3 ) (28)  

Several commenters sugges ted that more infoPmation on EPA limits for 
radionucZides in drinking water shou ld be inc luded. 

A careful review of 40 CFR 149  has conf irmed that the presentat ion given 
in Sect ion 2 . 2  accurately reflect s  EPA ' s regulat ions governing radionuclides 
in drinking water . Although it is  possib le to calculate the concentration of 
each particular radionuclide that will re sult in an assumed 4-mrem dose , it 
could be misleading because the dose from all radionuclides must b e  include d  
when radionuclides are mixed . 

7 . 2  PROPERTIES OF THE WATER 

7 . 2 . 1 The Need for Further Data/Analysis o f  the Water ( 1 3) ( 1 5) ( 1 7 ) ( 24) 
( 2 7 )  ( 28)  

Severa l commenters asked how the ana lyses were obtained. It was pointed 
out that much of the water is current ly in contact with high ly radioactive 
components and that there are 500 radioisotopes foPmed in the fission process . 
One individua l sugges ted an approach based on the inventory of the reactoP 
core before the accident . Severa l commenters expressed a Zack of confidenee 
in the water ana lysis� and asked that multiple analyses be performed. Another 
commenter suspected that there were "un-fi Z terab Ze fines "  in the water� and 
quoted the PEIS as stating that fines cou ld de lay c leanup . 

The NRC staff has reviewed water analysis  data that form the bases for 
characteriz ing accident-generated water in this report . An independent 
analysis by the NRC of a sample of water has confirmed the characterizat ion 
provided by the licensee . For the purpose of conservatively estimating the 
environmental impact s  as sociated wi th disposal alternatives , the informat ion 
in this report is cons idered complete . The impacts  of radionuclides that . can 
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reasonably be expected or pos tulated to be present in the water following 
processing have b een quant if ied . 

Although the staff b elieves the environmental impacts  in this repor t  are 
bounding , as a matter of s tandard operational practice , addit ional conf irma
tory analyses will be  required in connect ion with any disposal method approved 
by the Commission .  Such analyses will serve to conf irm ,  or not , the char
acterization presented in this report . Disposal operations , monitored by NRC 
personnel , would not be  permitted if water charac teris t ics  were signif icantly 
dif ferent from those detailed in this report . 

7 . 2 . 2  Omission of Certain Radionuclides ( 1 3) ( 1 7 ) ( 2 5 )  

Corrunenters charged that the draft supp lement was inadequate because 
radionuc lides tha t  were known to be present in the water when the PEIS was 
prepared were omi tted in the draft supp lement .  The "important " one s  were 
considered to be Mb-95 (sic) , Zr- 9 5, Sp- 1 25 ( sic) , Tm- 1 2 5m (sic) , Te- 1 2 ?m, 
Te- 1 29m, Co- 58, Te-I- 1 2 9m, and Ru- 1 03 . 

In fact , all radionuclides predicted to be in the proces sed water in the 
PElS were addressed in the draft supplement . The maj ority of the radio
nuc lides that were reported in the PElS as being present in unt reated wat er 
have been through 8 to 65 half-lives of decay since the t ime the PEl S was 
published . The half-lives of the omitted radionuclides are : Niob ium- 9 5 , 
35 days ; zirconium-95 , 62 . 5  days ; ant imony- 125 , 2 . 7  years ; tellurium- 1 25m,  
58 days , tellurium- 1 2 7m,  109  days ; tellurium- 1 2 9m, 34  days ; cobalt- 5 8 , 
7 1  days ; and ruthenium- 1 03 , 40 days . The staff was unab le to  identi f y  
"Te-l-1 29m . " A discus sion of iodine- 1 29 ,  although present below the de t ec t ion 
limit , has been added to the final supplement . 

7 . 2 . 3  Quantit ies of Transuranic Element s ( 1 3 ) ( 1 5 ) ( 1 6 ) ( 1 7 ) ( 2 4 ) (25)  

Severa l corrunenters wanted to know the specific quanti ty of transuranic 
e lements in the water . (This inc luded specific data on p lutonium, ameriaium, 
curium, etc. J One corrunenter stated that transuranics are more toxic -than 
cesium and that they are so lub le in water . Another corrunenter stated -that 
a l though they are less so lub le, they are more toxic . 

The specific concent rat ions of t ransuranic elements in the water a r e  less 
than the analytical limit of detect ion in analyses that have b een performed to 
date ; however ,  specific maximum concentrat ions of transuranic elements  as 
determined from the lower limits of detect ion have been provided in thi s  
supplement . The best  measure of radiotoxic ity is radiat ion dose . The dose 
from these element s ,  assuming they are present at the lower limit of d e tec
tion , has been included in the supplement . Chemical toxic ity of the t rans
uranics is negligible at the environmental concent rat ions  expec ted . Impact 
from transuranic elements was found t o  be  insignif icant . 
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7 . 2 . 4  Alpha Contaminat ion from Uranium ( 1 3 ) ( 1 7 )  

The aommenter sugges ted that uranium i s  quite water so lub le and that the 
water must aontain large quanti ties of a lpha-emi tting radionua l ides beaause 
uranium mine water does . 

The accident-generated water differs from mine water in two ways ·  that 
affect the alpha contaminat ion . First , the alpha radiation in uranium mine 
water is primarily from radium and its  daughter product s ,  which are formed by 
the radioactive decay of uranium . The radium is separated from the uranium in 
the milling proces s  and re-forms only very slowly because of the several thou
sand year half-life of the naturally occurring uranium isotopes . Second , a11 
of  the accident-generated water will  have been treated by ion-exchange ,  which 
is one of the mos t  effective methods of removing uranium from water ( in fact , 
it  is the basis of  the resin-in-pulp uranium milling process) . Water analyses 
verify that little alpha contaminat ion is present following treatment . 

7 . 2 . 5  Quantities of Chemicals , Oil , and Grease ( 1 5 ) ( 1 6 ) ( 2 7 )  

Addi tiona l info�ation on the quantities of oi l, grease, and ahemiaa ls �n 
the water was reques ted. 

The only chemicals that have b een added to any port ion of the accident
generated water to date are as  follows : 1 )  boric acid and sodium hydroxide , 
which are describ ed in the supplement ; 2 )  hydrogen peroxide , which will have 
decomposed to oxygen and water ; 3 )  diatomaceous earth , which is used as a 
f ilter aid in defueling--the maj ority of which is removed by . the filtrat ion 
process ; 4) various flocculat ing agent s ,  which are used to aid filtration-
concentrat ions at the t ime of addit ion are in the part s-per-billion range . 
Most of the flocculant is removed , with the particulates it attaches to , in 
the filtration proces s ;  and 5 )  chemicals  that the water may pick up from b e ing 
used in the reactor build ing , which are likely to include oil and grease , 
calcium, oxides o f  iron , sulfates ,  and other trace constituent s .  Chemicals do  
not become radioactive by  contact with the fuel under the current condit ion s . 
These elements are mostly removed by the separation ,  filtrat ion , and ion 
exchange processes to which the water is subj ected rout inely during use and 
before s torage in tanks . 

None of the chemicals would be expected to vaporize to an appreciable 
extent in the evaporat ion option or be discharged to a s ignif icant ext ent in 
the river discharge opt ion ( except as noted in the supplement) .  Air and wat er 
discharges in any option must conform to  applicab le regulat ions . 

7 . 2 . 6  Loss of Trit ium ( 1 7 ) (25)  

The aommenter pointed out that the origina l PEIS listed approximate ly 
2, 500 auries of tri tium whereas the supp lement addresses on ly 1 , 0 2 0  auPies . 

The reader is  referred to the initial PElS , pages 7 . 45 and 7 . 46 and 
Tab le 7 . 2 2 .  Loss rates of tritium are predicted for various water uses 
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( losses are due primarily to exchange with atmospheric hydrogen in mois ture in 
the air and radioactive decay) . Those predictions are in very good agreement 
with the ob served value . 

7 . 2 . 7  Concentration Relative to Maximum Permissib le Concentrat ion (MPC )  ( 1 6) 

One commenter asked if the concentrations of radioisotopes in the �ater 
e�ceeded the NRC-prescribed MPC. 

The base case accident-generated water concentrat ion exceeds the MPC in 
drinking water in unrestricted areas for strontium-90 (367  t imes MPC) , tritium 
(43 times MPC) , and cesium- 1 3 7  ( 1 . 8  t imes MPC) . In addit ion , the detect ion 
limit for iodine- 1 29 is  1 0  t imes the MPC so it may also exceed MPC up to  
1 0  t imes . Other radionuclides range from 23% o f  MPC for  ant imony-1 25 / 
tellurium- 1 2 5m to  less than 0 . 0005% of MPC for europium- 1 5 2 . 

7 . 2 . 8  Limitations of Water C leanup Processes ( 1 5) ( 1 6 ) (24) ( 2 7 )  

Severa l, commenters ques tioned the efficiency of the bJater c Zeanup 
systems, the submerged deminera Zize system (SDS) and EPICOR II sys tem .  One 
commenter aZso �s concerned about the effects of chemicaZs, oi Z, and grease 
on these ion e�change systems . One commenter s tated that a Zp ha recoi l, causes 
aZpha-emitting materia l, to pass through fi Zters . 

In each alternative cons idered , the water will b e  f iltered , then p ro
cessed by the SDS and EPICOR II cleanup system.  Both o f  these systems are  ion 
exchange systems . The SDS utiliz es a cesium-specific res in . The SDS p ro
cessing is always followed by EPICOR II processing before the water is  s tored . 
Oil and grease in the influent water may foul the resins s o  that resin 
change-out is required more f requent ly . Operat ing procedures prevent operat
ing the system with res ins that are not effectively removing contaminant s .  
The EPICOR I I  system is similar to demineralizers that are used t o  produce 
extremely high purity water for scient ific and industrial applications . 
Typically , the purity of the water from such a system exceeds the purity of  
water that has been dist illed in glass . The very high concentrations of  boron 
in the accident-generated water limit the anion removal effectiveness ; how
ever , removal effectivenes s  is st ill expected to be very high . 

Alpha recoil is unlikely to affect radionuclides in solution . Impac t s  
estimated in this report are based on analysis of  the water after filtra t ion . 

7 . 2 . 9  Microorganisms in the Water ( 9 ) ( 2 7 )  

The commenters bJanted t o  knobJ i f  microorganisms from the �ter couZd 
create a heaZth hazard. 

The microorganisms in the accident-generated water that is in use are 
rout inely killed by the addition of hydrogen peroxide . (The hydrogen peroxide 
decomposes to oxygen and water in the proces s . )  This p rocedure also could be 
used before SDS and/or EPICOR II processing of the water to avoid column 
plugging . Evaporat ive boiling could be expected to kil l  off any remaining 
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microorganisms ; if  it  did not , they would remain in the evaporator bottoms and 
be solidified . In the river discharge op t ions (without distillat ion) , any 
microorganisms that survived hydrogen peroxide treatment and then pas sed 
through the ion exchange columns and filters could be discharged to the river . 
I t  is  pos sib le that such organisms might repre sent an altered strain o f  
organism , but radiat ion and peroxide resistance are the only likely effec t s . 

7 . 2 . 10 Water Volume ( 1 4) ( 1 5) ( 1 6 ) ( 2 0) 

Commenters questioned the amount of water that wou ld have to be disposed 
as we l l  as the aaauraay of water vo lume es timates . 

The present quantity of accident-generated wat er on the TMI site i s  
approximately 2 . 1  million gallons and is expected to rise to  approximately 
2 . 3  million gallons b ecause of dilution . That quant ity may be affected by 
either of two processes : evaporat ion , which decreases the water volume , or 
mixing ( commingling) with water that does not meet the criteria for accident
generated water . The mixing process dilutes the radionuclide concentration , 
but increases the volume . The final quantity of water requiring disposal 
might exceed 2 . 3  mill ion gallons ; however ,  this is not  expected to  materia l ly 
affect the environmental impact pred icted for any of  the alternat ives . The 
final volume of water has no effect on the amount of radioactive material 
present . 

7 . 2 . 1 1  Variab ility of Water ( 1 6 ) ( 28) 

Because the aaaiden t-generated water is current ly in numerous locations, 
one aommenter suggested that the supp lement enumerate the location and 
analysis of eaah separate body of water. Another aommenter asked if the 
tanked water might be reused before disposa l .  

As noted in this report , some water i s  still being used in defueling and 
decontaminating the facility . This water will require processing prior t o  
disposal , and i t s  current precise locat ion and radiological content are not 
considered relevant to ultimate dispo sal . There is sufficient experience with 
the water cleanup systems that the staff is confident that the enumerat e d  
average concentrat ions and quantit ies are achievable . I f  the concentrat ions 
ob tained sub stant ially exceed the estimates given , then dispo sal will b e  
j udged t o  be  outside the scope of the supplement . 

7 . 2 . 1 2 St ront ium-90 ( 1 4)  

The aommenter ques tioned the s tatement that strontium- 9 0  i n  the environ
ment is not routine ly measured. 

Stront ium-90 is generally present in levels  below the lower limit of 
detect ion in soil and water , but is relat ively easy to monitor in milk , which 
provides the principal human exposure pathway . 
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7 . 2 . 1 3 Boron and Boric Acid Concentrat ion ( 1 5 ) (20)  

The commenter asked at what leve l wou ld the concentration of boric acid 
or boron be cause for concern . 

Limits for release of  chemicals are established by the Conunonwealth of 
Pennsylvania within EPA guidelines . In evaluat ing environmental impact s ,  the 
staff ' s  concern about the concentration of boron and boric acid in accident
generated water has been related to the potential use of the water . For 
disposal in the river , the principal concerns are the health of humans and 
animals that may drink the water , the health and product ivity of plan t s  that 
may come in contact with the water , and the health of fish that may l ive  in 
the water . A limit of 25-part s-per-million (ppm) boron in wat er discharged to 
the river was established by the previous Nat ional Pollutant Discharge E limi
nat ion System (NPDES) permit , but is ab sent from the pres ent one . Res t r icting 
boron concentrat ions in released water to the 25-ppm level appears adequat e  to 
protect health and the environment for all uses . 

7 . 2 . 1 4 Discuss ion of the Impact of  Drinking Accident-Generated Water 
( 14 ) ( 2 3 )  

One commenter sugges ted that the discussion of drinking the accident
generated water be de leted because of potentia l confusion . Another commenter 
sugges ted that rather than ca lculating the dose to a person drinking 1 l i ter 
of water, the dose from consuming 2 .  2 liters per day for '10 years be 
presented. 

The staff has cons idered the possibility that the data might b e  mi s inter
preted , but conc luded that the discuss ion remain because of  the beneficial 
perspective it provides .  Consump tion of more water over a longer t ime b ears 
no relat ionship to any alternat ive and is therefore irrelevant for this 
supp lement . 

7 . 2 . 1 5 Dose from Consumpt ion of Ac cident-Generated Water ( 2 3 )  

The commenter sugge sted that the radiation dose from the consump tion of 
1 li ter of accident-generated water was very much higher than the va lue 
presented and presented ca lcu lations to support, for examp le, a va lue of about 
3, 680 mrem bone from strontium- 90 ins tead of 960 mrem ca lcu lated by the NRC.  

The discrepancy is  the result of the commenters use of ob solete data 
( ICRP 1 959)  in the calculat ions . I t  was assumed that 9%  of the s t ron-t ium 
intake would go to the bone ; however , more recent internat ionally accep ted 
models ( ICRP 1 968) , based on experimental evidence ,  assume that only 5 . 1 % of 
the stront ium would deposit in the bone . The rate of  stront ium eliminat ion 
from b one used by the commenter was also based on older data that assumed an 
effect ive half-lif e of 6 , 400 days . Current s tandards call for a value of  
2 , 900 days . The commenter also used a fract ion of 0 . 05 1  of the intake d is
tributed to the crit ical organ . The current value is 0 . 09 .  (O ther d i scre
pancies in the commenter ' s  calculations , a beta energy of  5 . 5  versus 5 . 65 MeV 
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for stront ium, and calculat ion of an inf inite dose commitment in lieu of the 
50 years stated in the NRC calculat ion , have only a minor effect on the 
calculated dose . ) 

7 . 2 . 1 6 Trit ium Concentration Proces s { 1 5) {20)  

A commenter on tritium concentration processes in the environment refer
enced quotes from the NCRP contained in the draft Supp lement and inquired if 
lack of concentration proce sses meant lack of hea lth effects . The commen�er 
a lso asked if any studies had shown tritium concentration processes in the 
environment .  

The fact that there are no tritium concentrat ion proces ses means that no 
living cell will have trit ium concentrat ion greater than the medium { air , 
water , food product s ) from which the trit ium was ob tained . The radiat ion 
emitted by the tritium is quantified and expressed in terms of radiat ion d o se . 
Radiat ion dose is  equated with health effects . 

The staff is not aware of any studies where a trit ium concent rat ing 
mechanism has been demonstrated or c laimed . 

7 . 2 . 1 7 Biolog ical Half-Life of Trit ium { 1 7 )  

The commenter asserted that the s taff, in quoting a 1 0-day bio logiaa Z 
ha lf- Ufe of tri tium, was ignoring that it may be permanently incorporated 
into ce l ls .  

The draft includes a full discus sion o f  the retention o f  trit ium in 
biological sys tems . S ee page 2 . 6  of the draft supp lement and page 2 . 4  of this 
supp lement . 

7 . 2 . 1 8 Radiat ion Doses from Trit ium { 1 7 ) {25)  

The commenter asserted that n o  attempt has been made t o  ca lcu late the 
dose from tri tium incorporated into the body .  

On the contrary , virtually a l l  the total body dose calculated for b o th 
the maximally exposed individual and for the populat ion is  from the intake of  
trit ium and other radionuclides in the water . 

7 . 2 . 1 9 Hazard and Half-Life { 1 6) 

The commenter s tated that to de termine how long a materia l remains 
hazardous the ha lf life is mu l tip lied by ten; therefore, tritium wi th a bio
logica l ha lf- Ufe of 1 0  days (for most of i t )  is hazardous in the body for 
1 00 days . 

The rule of  thumb of 1 0  half-lives is sometime s used with respect to  the 
time that a site containing buried waste  should be monitored . This  is  b ecause 
cutt ing a quant ity in half 1 0  t imes leaves only 0.  098% of the init ial 
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quant ity , which is rarely s ignificant . A half-life is mos t  accurately viewed 
as the time for half the total quant ity of a material to decay or be 
eliminated . 

7 . 2 . 20 Descrip t ion of  Tritium ( 1 3 ) ( 1 5) ( 1 7 )  

A co7T01lenter objected to the description of tri tiwn a s  a radioactive 
nuc lide or radionuclide, sugges ting instead that it be ter.med radioactive 
wter. Another co7T01lenter s tated that the text in p laces "reads as if the 
tzoi tiwn in the lJJater is there as the gas . " 

The staff has used the scient if ic terms in the supplement according to 
convention . The s taff believes the nature and chemical form of  the t r i t ium 
and the incorporat ion of tritium atoms into water molecules have been ade
quately explained . 

7 . 2 . 2 1 Heavy Water ( 1 3 ) ( 1 7 )  

The co7T01lenter s tated that the tritium i s  present a s  tri tiated lJJater or 
heavy lJJater . 

Trit iat ed water is a correct designat ion for the chemical form o f  the 
tritium in water . Heavy water normally refers to deuterium oxide . (Deut erium 
is the non-radioactive isotope of hydrogen having one neutron and a mas s  of  
two . )  Heavy wat er is , therefore , an incorrect des ignat ion . 

7 . 2 . 2 2 Possib le Reduct ion in the Radiat ion S t andards for  Beta Radiation ( 1 7 )  

The co7T01lenter a l leged that the draft supp lement was inadequate because i t  
fai Zed to address a proposa l to reduce the radiation s tandards for b e ta 
radiation because re-ana lysis of the Hiroshima bomb data shows that neutrons 
were less damaging than previous ly thought . 

In fact , re-analysis  of the Hiroshima bomb data shows that neutron s  were 
more damaging than previous ly thought ( that is , that fewer neutrons account 
for the observed biological effect s) . The se data also ind icate that the 
damage from gamma radiat ion may have been overe s t imated . The b omb data y ield 

· little information ab out beta radiat ion . The radiat ion standards are no t 
likely to change s ignif icant ly ; however ,  the recommended dose e s t imat ion 
methods are cons tantly being refined . Changes are not likely to alter the 
estimated doses by more than a factor of  2 ,  and that amount of  conserva t i sm is 
already built into the models used in the supplement . 

7 . 3  ALTERNATIVES AND THEIR IMPACTS 

7 . 3 . 1 Alternatives Involving Onsite Evaporat ion 

7 . 3 . 1 . 1 Effect s of Weather ( 1 6) 

The co7T01lenter asked what weather conditions would require e vaporator 
shutdobJn . 
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Only weather conditions that are sufficient ly severe to damage equipment , 
such as tornado conditions , would require shutdown of  the evaporator . Wea ther 
phenomena such as inversions would not require evaporator shutdown . The 
estimated impacts  include operations during such conditions . 

7 . 3 . 1 . 2  Travel Distance of Vapor ( 1 6 )  

The cammenter asked what distance the water vapor wou ld trave l  from �he 
site during evaporation . 

Water vapor containing the tritium will  travel downwind indefinit e ly 
until it decays , condenses , or exchanges with other water .  The model used t o  
estimate the dose assumes no dep letion b y  condensat ion o r  exchange , but does 
cons ider the dilut ion and decay that occurs naturally . The population dose 
that is  calculated includes all the dose out t o  a distance of  50  miles . 

7 . 3 . 1 . 3  Effect of Temporary Evaporator Shutdown (24)  

The cammenter asked if there wou ld b e  a concentration of radionuc lides 
each time the evaporator was shut down and restarted. 

Evaporator shutdown and - s tartup procedures are not expected to increase 
effluent release rates over s teady-state operation . 

7 . 3 . 1 . 4  Shipment of Evaporator Bottoms as Dry Powder ( 1 4) 

The commenter suggested that the evaporator bottoms could be shipped as a 
dry powder. 

The staff based its assessment of impacts  on informat ion contained in the 
licensee ' s  formal proposal which indicated that evaporator bottoms would be 
solidif ied . Although solidif ication of  this type of relatively low-lev e l  
radioactive waste i s  not a requirement , the s taff has not considered shipment 
of evaporator bottoms as a dry , suspendable powder . As noted in this report , 
the details of any Commis s ion approved disposal method will b e  reviewed by the 
NRC s taff to assure that the environmental impacts  have b een b ounded by t he 
PEl S  and supplement s .  

7 . 3 . 1 . 5 NRC Inspect ion of Evaporat ion ( 1 5) ( 1 6 ) ( 1 7 ) ( 20) ( 2 5 )  

Several commenters questioned the content and adequacy of NRC ' s  program 
to ensure that evaporation be done in accordance with license provisions and 
NRC regu lations . 

NRC staff approval of  the licensee ' s  safety evaluat ion report for the 
disposal system and the operat ing procedures would be required before disposal 
could b egin .  The onsite NRC staf f would also periodically inspec t the opera
tion to ensure that required contro ls were in place . 
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7 . 3 . 1 . 6 E ffect of  an Evaporator Malfunct ion (24 )  

The aommenteP assePted that the staff had neg Zeated to ana Zyze the �mpaat 
of an evapoPatoP ma Zfunation in the dPaft supp Zement .  

Most  malfunct ions of  the evaporator system would result in i t s  failure to 
operate . Impact  associated with evaporator malfunc t ion is b ounded by the 
truck failure accident ( see Sect ion 3 . 1 . 1 . 3 ) .  

7 . 3 . 1 . 7  Low-Level Waste Burial Ground Acceptance of the Waste ( 1 5 )  ( 20 )  

The aommenteP e:x:pPessed aonaePn that a ZObJ- Zeve Z 'IJJas te bUPia Z gPound may 
Pefuse the 'IJJas te . 

Acceptance of  the waste by burial ground operators is  not expected to b e  
a problem,  as noted in this report ( see Section 3 . 1 . 1 . 1 ) .  The Departmen t  o f  
Energy has granted the licensee ' s  request for waste volume allocation . 

7 . 3 . 1 . 8  Radiation Doses from Ons ite Evaporat ion ( 1 4)  

The aommenteP noted that the maxima Z Zy exposed membeP of the generaZ 
popuZation 'IJJou Zd Peaeive a higheP dose to the bone than to the tota Z body in 
aontPas t to the popuZation that 'IJJouZd Peaeive moPe tota Z-body dOse than bone 
dose . 

The differences in total body and bone dose occur b ecause individual s  
closest t o  the release point rece ive most  o f  their exposure from particulate 
"fallout , "  which they receive largely from vegetab les and lives tock raised in 
the area . The part iculate material contains the stront ium that gives a dose 
to the bone . 

The populat ion farther downwind receives relat ively little fallout 
because mos t  of it was already deposited closer to the release point . 
Ins tead , this population receives most  of its  exposure f rom t ritium, which is  
diluted , but not cons idered to deposit in the same way that part iculat es do . 
Trit ium is considered to give a whole body dose . 

7 . 3 . 1 . 9  Transportat ion of Cement (28)  

The aommenteP asked if tPanspoPting aement to the site 'IJJas ina Zuded in 
the aaaident pPediations . 

No . S imilar to other minor impacts , including t ransport ing the evaporator 
to the site and the cost to p repare tr e supplement , transportat ion of  cement 
to the site was not included . 

7 . 3 . 1 . 1 0 Hypalon Cap on Concreted Waste ( 1 5) (20)  

The aommenteP 'IJJas aonaePned about the natuPe o f  the Hypa Zon aap and i ts 
Pe Zation to the "disas tPous a Zay aap used at ahemiaa Z  sites in Ca ZifoPnia . "  
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Hypalon is a plas t ic material commonly used in the construct ion o f  
retent ion pond s . I t  i s  expected to  have a useful lifetime of  many years . 
However ,  the analysis of the environmental impact presented assumes rapid and 
complete deterioration of the Hypalon . The protect ion afforded by it would 
lessen the impac t of the alternat ive to some level below that predict ed in the 
supp lement . 

7 . 3 . 1 . 1 1 Experience with Disposal by Evaporat ion (8 ) ( 1 5) ( 1 6 ) ( 1 7 )  

The commenters charged that there are no medica l s tudies that s tate that 
the proposed disposa l me thod is safe . Some asked about other locations �here 
contaminated water is disposed of by evaporation . Others referred to evapora
tion as an experimenta l process . 

Although the risk as stated is not proven to be zero , there is  a 
substant ial body of scient ific evidence to indicate that the risk to the 
maximally exposed individual is about the same as the risk from a day of 
natural background radiat ion . 

Evaporat ion is pract iced widely in the nuclear indust ry and other 
industries . As noted in Section 3 .  6 . 1 1 ,  open cycle evaporat ion of trit ium
contaminated water is performed at Maxey Flats , Kentucky . 

7 . 3 . 1 . 1 2 Population Dose from Foodstuffs  Exported Beyond 50 Miles ( 1 4 ) 

The commenter pointed out that in the draft supp lement the staff had 
calcu lated the dose to persons �i thin a 50-mi le radius from the consump tion of 
foodstuffs:. but not the dose to persons consuming food raised � thin the 
5 0-mi le radius and exported. 

The s taff has used the NRC-accepted methodology , documented in NRC 
Regulatory Guide 1 . 109 , to calculate dose to the populat ion within 50 miles . 
That methodology does no t include potent ial dose to the populat ion out side a 
50-mile rad ius . 

7 . 3 . 2  Alternat ives Involving Bulk Liquid Shipment 

7 . 3 . 2 . 1  Truck Accident s While Shipping Liquid ( 1 4 )  

The commenter sugges ted that the ca lcu la tion of radiation impact from an 
accident invo lving the breach of a truck carrying accident-generated �ater 
s hould consider human exposure from groundwater contamination . 

The analysis of the 50-year dose commitment to an individual consuming 
50 pounds of vegetab les p icked 14 days after 5 , 000 gallons of accident
generated water was spilled on  the land conservatively bounds the impact .  A 
single applicat ion of 5 , 000 gallons of accident-generated water to  the surface 
is unlikely to affect a signif icant groundwater resource . 
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7 . 3 . 2 . 2  Non-Worker Exposure from Evaporation at the Nevada Test Site 
( 1 5) (20) 

The commenteP inquiPed about civi lians upwind at the Nevada Test Site . 
The s taff has pPBsurned that the concem is the genePal pub lic downwind. 

The Nevada Te st  Site is a 1 , 300-square-mile ( 336 , 700-hectare) posted 
area , access  to which is controlled by the federal government for security 
reasons . If the accident-generated water were evaporated there , it might b e  
possib le for some member o f  the pub lic t o  trespass  onsite t o  the downwind area 
and receive some dose from the evaporat ion process . However , the staff would 
classify such an occurrence in the category of an accident . The probability 
and radiological conaequences would be  less than for the accident s that are 
specifically addre ssed . 

7 . 3 . 2 . 3  Pond Evaporat ion at the Nevada Test S ite ( 1 4 ) (28)  

One cammenteP noted that popu lation dose estimates foP this a ltemative 
do not include e:x:posUPe to aiPbome paPtiou lates . A lso� the basis foP 
doub ling the doses to accowtt foP intake fPom agPicultuPal pPoduction was 
questioned as ovePly conse�tive • 

. ..... >� 
The pond would be  uncovered only during the evaporation period when it 

would be kept wet mos t  of the time . Evaporat ion residues would be  immob ilized 
by one of  a number of  techniques following evaporation . Dispers ion of par
ticulates over 27  miles to the nearest  resident would be unlikely and ins ig
nificant . Dose e s t imafes were doub led (rather than s tudy actual agricultural 
pract ices in the region) to bound the impact . 

'"<d� 
7 . 3 . 2 . 4 Concentration Used to Calculate Accidental Impact (28)  

The commenteP questioned the wateP concentPation used to ca lcu late the 
impact of accidents because the concentPation in the wateP is not unifo� . 

The average concentrat ion , as discussed in Sect ion 2 . 0 ,  was used to 
calculate the impact of accidents .  Although some tanks do contain higher 
concentrat ions , the s taff believes that the assumptions of 1 00% release , the 
lowest  possib le river flows , and maximally exposed offsite individual are 
sufficient ly conservative to bound the impact of any probab le accident . 

7 . 3 . 2 . 5  In S itu Vitrification (28)  

The commenteP ques tioned the feasibi lity and enePgy costs foP i n  s i tu 
vitPification of was te that might Pemain fPom pond evapoPation at the Nevada 
Test Site . 

In situ vitrif ication is f easib le for this volume o f  material and would 
require approximately 1 60 megawatts of elect ric ity . The pond dimens ions , as 
described , may not be  optimal for in situ vitrificat ion and might b e  altered 
were this alternat ive selected . 
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7 . 3 . 2 . 6  Rail Transportation ( 1 5 )  

The cammenter sugges ted that the accident-generated water cou ld be 
shipped in 200 �i l cars of 1 0� 4 ? 6-ga l lon capacity . 

Transportat ion of  the accident-generated water by rail is  both technic
ally feasib le and legally permissib le .  Truck transportat ion was selected for 
the purpose of the programmatic analysis presented in the supplement because 
it is  generally more availab le , and the staff considered that it would provide 
a range of  impacts  that would encompass all the alternatives .  A more detailed 
analysis indicates that this is the case even though the probability of an 
accidental nonoccupational fatality (per quantity of material shipped) is  
slightly higher by  rail than by  truck in suburban and urban areas (although 
the probab ility is lower in rural areas) . The probability of an accidental 
nonoccupat ional inj ury is considerably lower by rail (Cashwell et al . 1 986) . 

7 . 3 . 3  Alternatives Involving Direct Solidif icat ion 

7 . 3 . 3 . 1 De Minimis Waste  Impacts  Analysis  Methodology ( 1 5 ) (20)  

The commenter asked why the NRC has adopted the de minimis was te impacts 
ana lysis methodo logy and inquired about al ternative me thodo logies . 

De Minimis Waste Impacts Analysis Methodo logy is the tit le of  a document 
describ ing a computer code that was prepared for the NRC to analyze  very 
low-level contaminated materials . The code uses the pathway dose-convers ion 
methodology of ICRP-30 , which is widely accepted . 

7 . 3 . 4  Alternatives Involving River Discharge 

7 . 3 . 4 . 1  Populat ion Dose from Shellfish ( 1 4 ) (28)  

The commenter critici2ed the draft supp lement for inc luding dose t o  per
sons outside the 5 0-mi le �dius from she l lfish harvested from the Chesapeake 
B� . 

The dose from consump tion of Chesapeake Bay shellfish was conservat ively 
included in response to previously expressed concern over this is sue . Inc lu
sion of this impact did not alter staff conclus ions on the river discharge 
option . 

7 . 3 . 4 . 2  Potential for Release of Unretreated Water ( 1 5) (20)  

The commenter wanted to know why discharge of a batch of untreated water 
was considered un like ly . 

In addit ion to the fact that a discharge of a batch o f  untreated or 
treated water has not occurred in the last 7 years , there are procedural con
trols that require the sampling and analysis of all batches of water before 
they are dis charged . Both employees and their supervisors receive training 
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and are required to follow the procedures . The license e ' s quality assurance 
organizat ion provides overview .  The NRC rout ine inspect ion program provides 
another level of  assurance . 

7 . 3 . 4 . 3  Dams Affecting River Discharge ( 2 7 )  

The aommenter s tated that ZittZe was said about the number of dams down
stream and that the dams aou Zd intensify the bui Zdup of aontaminants . 

Figure 4 . 6  shows the four dams downs tream of TMI . The models used to 
es timate dose assume incorporat ion of  radionuclides in sediment and from sedi
ment into f ish . This is one of  the princ ipal reas ons why the maximally 
exposed individual , who is  assumed to have a large fish component in his diet , 
receives a much higher dose than average . 

7 . 3 . 4 . 4  Fish Contamination Estimates ( 1 4 )  

The aommenter aha Z Zenged the near-fie Zd di Zution faator of 0 . 2 and the 
fZow rate of 5� 1 50 afs used in aa Zau Zating the dose to the maxima Z Zy e�osed 
individUa Z from river disaharge as being too aonservative . 

The 0 . 2  dilut ion factor and the flow rate for the f ish pathway were t aken 
directly from the PElS , Appendix W, for consistency . The 0 . 2  dilution factor 
is conservative , and the 3 , 1 50-cfs flow represents the minimum flow of the 
channel of the river where the outfall is located . 

7 . 3 . 4 . 5  Impact on Fish ( 2 7 )  

The aommenter asserted that the draft supp Zement dismissed the impaot on 
fish� whiah support an enormous industry in the Che sapeake Bay . 

Neither any planned alternat ive nor any accidental discharge would have a 
significant impact on f ish survival or reproduct ion in the Susquehanna River 
or Chesapeake Bay . 

7 . 3 . 5  Alternatives Involving Onsite S torage 

7 . 3 . 5 . 1  Probab ility of Release of All Water ( 2 8 )  

The aommenter be Zieved that the re Zease o f  a Z Z  the water wou Zd b e  impos
sib Ze rather than improbab Ze beaause the water was in 25 separate Zoaations . 

It is doubtful that the water would remain in 25  locat ions following 
defueling . Because the storage mode is undefined , release of  all the water 
was selected to bound the impac t .  

7 . 3 . 5 . 2  Ice Jams ( 1 5 )  

The aommenter s tated that the po tentia Z of iae jams during river fZooding 
was a potentia Z disadvantage of Zeaving the aaaident-generated water in tanks 
onsite . 
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An ice j am is one potent ial method by which failure of  one or more water 
storage tanks could occur . Such an event is somewhat credib le in spite o f  
dikes surrounding the Is land , however , only with very high river f lows and 
cold temperatures . The comb ined effect of high dilut ion rates  from high river 
f lows and minimal sport f ish gathering because of  cold t emperature would 
probably reduce the rad iat ion dose received by downstream water users to about 
1% of the dose calculated for the tank failure accident s that were analyz ed . 

7 . 3 . 5 . 3  Long-Term S torage Ons ite ( 1 5 ) (20)  

The commenter �anted t o  kn� �hy n o  impediments to onsi te s torage �ere 
expected before termination of the license . 

The current facility license allows possession of  radioact ive materials 
in the quantity and chemical form in which they occur at the TMI site . Before 
decommiss ioning and the associated removal of an NRC license ,  safe storage of 
this material would be considered an acceptab le action in conformance with NRC 
regulations . 

7 . 3 . 6  Rej ected Alternatives 

7 . 3 . 6 . 1 Presentat ion of Certain Rej ected Alternat ives ( 1 5) 

The commenter ca l led the inclusion of ocean disposa l and disposa l at 
Maxey Flats flippant because they are not avai lab le . 

The alternatives were es tablished early in the supplement preparat ion 
process . As data were gathered , the alternatives were sorted into two cate
gories , those that were evaluated and those that were rej ected without a 
quantitative evaluat ion . Those that were clearly unavailab le were p laced in 
the rej ected category rather than deleted from the report entirely . The staff 
believes their brief mention , as presented , meet s  the intent of  NEPA and the 
NRC ' s  imp lementing regulat ions . 

7 . 3 . 6 . 2  Potential For Reuse in Reactors ( 1 5) 

The commenter cha l lenged the s taff 's conc lusion that the �ater cou ld be 
put into the river, but not into an operating reactor . 

The purity of materials used in reactor coolant sys tems is regulated by 
both the NRC and by international standards .  Materials such as river water , 
tap water , or common tab le salt would have a corrosive effect on reactor 
system materials . Such cons iderat ions influenced the staff to rej ect recycle 
of  the accident-generated water and concentrated evaporator bottoms . 

However ,  the principal reason for rej ecting the recycle potent ial without 
add it ional consideration of the possibility of further purification is that the 
ult imate environmental impact of  any such alternative would not be appreciab ly 
les s  than that of other alternatives involving discharge to the environment . 
This is because water used in reactor coolant sys tems is rout inely discharged 
to the environment following cleanup and sampling . 
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7 . 3 . 7  Addit ional Alternatives 

7 . 3 . 7 . 1 Over-Water Evaporation ( 1 6)  

The commenter sugges ted that it might be best t o  evaporate the water over 
the ocean . 

The staff  is not aware of  exist ing facilities to do thi s . The environ
mental impact is  not expected to be greatly different f rom those of other 
alternatives that require transport ing the water and releasing it to the 
environment . 

7 . 3 . 7 . 2  Containers ( 1 5)  

The commenter suggested that NUREG/CR 39 ? ? 3  (sic) � prepared by Brookhaven 
National Laboratory� be reviewed. The report discusses the use of al ternative 
containers for low- leve l waste containing large amounts of tritium. The use 
of these containers was suggested as a safer method of keeping the water 
onsite . 

NUREG/CR-39 73 , Alternat ive Containers for Low-Level Waste  Containing 
Large Amounts  of Trit ium (Gause 1 984) , discusses appropriate packaging for 
burial of  glas s vials of  tritium gas and for trit ium-contaminated organic 
solvents .  Individual 2 1 0-liter (55-gallon) drums were considered to contain a 
maximum of  1 , 000 curies of tritium. The document addres se s  soil  corros ion at 
licensed burial grounds , pressure generated from rad iolysis  and / or b iodegrada
tion (a 7 6-liter container required 10 5 Ci before it bur s t )  and diffusion o f  
hydrogen through materials . 

The tritium concentrat ions cons idered , and the fact that container 
integrity for 1 00 to 200 years following burial was the primary focus of  the 
document , led the s taff to conclude that the re ferenced document contains no 
viab le alternat ive for s torage or disposal of the accident-generated water . 

7 . 3 . 7 . 3  Closed Cycle Evaporation Distillation ( 1 5) ( 1 6 ) ( 1 7 ) (20) (23 )  

Some commenters sugges ted the use of closed cycle e vaporation (disti l la
tion of the water) as one me thod of further purifying the wa ter whi le e limi
nating environmenta l  re lease . One a lso suggested that this be done before sea 
disposal� deep-we l l  injection� or hydrofracturing. 

Closed cycle evaporat ion followed by river disposal was det ermined to b e  
a feasib le alternative and is discussed in S ection 3 . 1 . 3  of the Final Supple
ment . Disposal of  closed cycle distillate at sea , by deep-wel l  inj ection , or 
by hydrofracture would have all the associated ins titut ional cons traint s and 
transportat ion risks associated with these alternatives and was rej ected for 
the reasons discussed in Sect ion 3 . 6 .  
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7 .  3 .  7 .  4 Futu.re Low-Level Waste  Site ( 1 7 )  

The commenters asked if in the future there �ould be a l�- leve l �aste 
site nearby that might reduce the risk of shipment . They a lso asked �hy the 
alternative of s toring the �ater unti l a regiona l site �s avai lab le �as not 
considered. 

Pennsylvania is scheduled to have a low-level waste disposal site by 
1 99 3 , but has not yet selected a site or passed the required legislat ion to  do 
so . The alternatives involving shipment to Washington State were selected to 
bound the impact . 

7 . 3 . 7 . 5  Onsite Storage Alternat ives ( 1 5 ) ( 1 7 ) (20)  

The commenters asked about a lternative �s to store the �ter onsite . 

Because the consequences of accidents involving the water are s light and 
present storage practices are within regulatory limits and license conditions , 
the staff determined that it was unnecessary to cons ider a variety of 
non-disposal opt ions . 

7 . 3 . 7 . 6  Other Alternat ives ( 1 5) ( 1 6 ) ( 1 7 ) ( 20) 

Several commenters e�ressed the opinion that there are� or soon �i l l  be� 
other feasib le alternatives that the staff has chosen not to make kno� to the 
pub lic . One commenter mentioned a disti l lation process to remove tritium from 
�ter . 

The staff is unaware of  feas ib le alternat ives that are not addres sed in 
this supplement that would reduce the environmental impact . The s taff is of 
the opinion that the number and range of  alternatives assessed respond fully 
to the letter and intent of NEPA . 

7 . 4  EXISTING ENVIRONMENT 

7 . 4 . 1 Meteorology ( 1 5) ( 20) ( 25 ) ( 2 7 )  

One commenter described the meteoro logy of the site a s  a "c losed-air 
basin " and pointed out that inversions� bans on burning� and fog are often 
noted in the area . Others noted that prevai ling �inds carry radioactivity 
t�ard one group of peop le more often than not .  The commenters asked for a 
s tudy of the meteoro logy of the area . 

Atmospheric dispers ion and resulting doses from airborne radioact ive 
material were modeled us ing actual s ite meteorology , including direct ions , 
periods of inversion ,  and very stable air . The onsite data are typical of  
valley s ites . The meteorology of the TMI s ite has been compared with the 
met eorology of other reactor sites and found to be fairly typical in the 
frequency of inversions and low wind speed cond it ions . The period of time 
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that the wind b lows in a particular direction is likely to  b e  small relative 
to the period of evaporation so that dispersion occurs in mul t iple direc t ions . 

7 . 4 . 2  Water Tab le Gradient {28 )  

The aommenter asked that the units for the �ater tab le gradient be 
supp lied. 

Water tab le gradient is the ratio of change in water tab le elevat ion with 
distance . Because the units of elevation and distance are the same { feet , 
met ers , etc . ) ,  they cancel out , and the quant ity is unitles s .  

7 . 4 . 3  Agricultural Productivity Figures { 1 4 )  

The aommenter questioned the produativity figures used in the dPaft 
supp lement .  

Average f igures for Pennsylvania were used in the draft supplement . The 
sugges ted figures would increase the populat ion dose commitment from consump
tion of vegetables by only a few percent . 

7 . 4 . 4  Background Radiat ion Level {28)  

The aommenter s tated that the baakground radiation leve l used i n  the 
report� 8 ?  mrem/yr� �s too l� on the basis of aeria l radiation monitoring 
data and indoor radon leve ls in the area . 

The value of 8 7  mrem may be low ;  however , it is the most  recent EPA 
published value . Addit ionally this value , an approximat ion , allows for  
reasonable perspective on the impacts discussed in this report . 

7 . 4 . 5  Population Distribut ion { 1 4) 

The aommenter noted that different popu lation dis tribution figures �ere 
used by the NRC and the liaensee . 

The f igures used in the supplement are 1 980 census figures updated for 
emergency planning purposes by the NRC . Changes in the populat ion f igures 
would have no effect on doses to the maximally exposed individual and a very 
small effect on calculated population do ses . 

7 . 4 . 6  Groundwater Elevation { 1 4) 

The aommenter noted that norma l groundWater e levation is 282 fee t  mean 
sea leve l rather than 280 feet as reported. 

The groundwater elevat ion presented in the supp lement is taken from the 
PEl S without update . This change is not expected to af fect the environmental 
impac t of the licensee ' s  proposal , the alternatives ,  or  possib le accidents . 
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7 . 4 . 7  Other Water Users Downstream ( 1 4)  

The aormnenteP noted that Ches teP County and the City of Ba ZtimoPe, 
MaPY land have wateP intakes on the Susquehanna RiveP downstPeam fPom the s i te �  
y e t  peop le living in these aormnuni ties wePe not ina luded i n  the numbeP of 
downstPeam wateP usePs . 

The Ches ter County intakes currently operate les s  than 1 %  of  the t ime 
(approximately 6 hours per month) . Baltimore intakes are used only during 
droughts .  The staff is aware of the existence of these  intakes . The prob
ab ility that they would be operat ing during an accidental release of the 
accident-generated water was considered negligib le .  

7 . 4 . 8  Activity in the River Versus the Accident-Generated Water ( 1 6 )  

The aormnenteP ques tioned how long i t  takes foP a quantity of t'Pitium 
equiva lent to that in the aaaident-genePated wateP to pass by the TMI site in 
the noPmal flow of the Susquehanna RiveP. 

At the average river water tritium concentration of  1 78 pCi/L and the 
average river flow of 34 , 000 cub ic feet per second , approximately 69 days are 
required for 1 , 020 curies of trit ium to pas s the TMI site . 

7 . 4 . 9  Flood Plain ( 5 )  

The aormnenteP suggested that disposi tion of the aaaident-genePated wateP 
may be within the 500-yeaP flood p lain and thePefoPe fa l l  within the 
pPovidenae of E:ceautive OPdeP 1 1 988� Flood Plain Management� and the 
imp lementing guidanae "Flood Plain Management Guide lines foP Imp lementing 
E:ceautive OPdeP 1 1 988 . " 

The staff has determined that none of  the accident-generated water 
disposit ion alternat ives are crit ical act ions as defined by the guidelines ,  
and none are within the base f lood p lain .  Therefore , none of the alterna t ives 
are affected by the Order . 

7 . 4 . 1 0 Study of the Impact of  TMI on the Susquehanna River ( 1 5) ( 2 7 )  

The aormnenteP s tated that the s taff had not aonsul ted a p'Pivate ly funded 
study of the impaat of TMI on the Susquehanna RiveP by the TMI Hea lth Fund. 

This is true . The referenced study has not been pub lished and is  not 
availab le to the NRC s taff . 

7 . 4 . 1 1  Swimming (28)  

The aommenteP ahal lenged the assumption of 1 20� 000 pePson-hoUPs peP yeaP 
swimming in the Susquehanna RiveP downstPeam as being too high . 
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The s taff concurs that this is probably a very conservat ive estimate .  It  
. was used for consistency with the PEtS . 

7 . 5  ENVIRONMENTAL IMPACT 

7 . 5 . 1 How Doses Were Calculated ( 1 3) ( 1 7 ) ( 18 ) ( 28 )  

Some aorrrnenters obsel"')ed that the appendix on dose aa lau lation bJas 
bJl'itten so that a person bJithout a teahniaal baakground aou ld not understand 
hObJ the aalaulations bJere made . Some aorrrnenters asked for additiona l infoma
tion on assumptions used in the aalaulations . 

The staff regrets the fact that the science of estimat ing radiat ion dose 
is sufficiently complex to defy a simple , concise , and readily understandab le 
explanat ion for those who have not studied the subj ect . The methodology used 
is explained in detail in the referenced document s (which have b een supp lied 
to the NRC and Commonwealth of Pennsylvania library reading rooms) . Appen
dix C lists those parameters that either must be supplied by the user of the 
dose calculation program or adj usts  the standard ( default)  values used in the 
program . A tutorial on dose calculation methods is beyond the scope of this 
supplement . 

7 . 5 . 2  Cumulative Dose from C leanup ( 1 5) ( 1 6 ) ( 1 7 ) (20) ( 24) ( 2 5 ) ( 2 7 )  

Severa l aammenters pointed out that the population i n  the viainity o f  TMI 
had a lready been subjeated to radiation� inaluding krypton� from TMI and that 
this bJas not addressed. A question as to bJhether the s taff had assumed that 
a l l  p lant� aquatia� and human life is ahemiaa l ly and radioaative ly pure before 
e�osure to radioaative emissions from the bJater a lso seemed to address this 
issue . A definitive aumu lative total radiation dose bJas requested. One 
aommenter suggested that the effeats of the Peaah Bottom Plant and TMI- 1 
should a lso be inaluded along bJith future disaharges from o ther nuclear po7Uer 
p lants . 

The issue of  overall impact from accident cleanup was estimated in 
the PElS , NUREG-068 3 . Supplement 2 includes the latest informat ion on the 
environmental impact of disposit ion of the accident-generated water . The 
impacts are within the range of those estimat ed . 

7 . 5 . 3  Safe Level of Radiat ion ( 1 5) ( 1 6 ) ( 1 7 ) ( 20) (24)  ('2 7 )  

Several aommenters pointed out that many peop le do not be lieve that any 
radiation dose is safe . A simi lar statement indiaated there is no saientifia 
proof that tritium is not hamful to humans . It bJas also suggested that there 
is a variation in aanaer risks among individua ls and among types of canaers . 
A aommenter asked for discussions of cancer incidence� genetic effeat� and 
increased susceptibi lity to chronic disease . 

The NRC performs its regulatory function on the presumpt ion that there is 
no absolutely safe level of radiat ion ( including radiat ion from tritium) . I t 
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is  for this reason that incremental risks are presented as  they are in S e c
t ion 5 . 0 .  This philosophy is also represented in the conclusions . Increased 
susceptib ility to chronic disease is not known to result from low-level radi
ation exposure . 

7 . 5 . 4  E f fect of  Radiat ion on a Fetus or Developing Child ( 2 7 )  

The commenter charged that� wi th the exception of the discussion on 
drinking accident-generated water� little �as said about the disproportionate 
effect of radiation on a fetus or developing chi ld. 

The discussion on drinking accident-generated water does not actua l ly 
addre s s  the effect o f  radiat ion on the young ; it discusses the fact that a 
great er radiat ion dose results  from intake of the same amount o f  radioact ive 
material by a smaller body mas s . The dose to the maximally exposed member of 
the general populat ion also ref lec ts  this effect . For example , the maximally 
exposed member of the general population for the evaporat ion alternative i s  a 
child who , in addit ion to breathing air downwind of the TMI site and consuming 
vegetab les  raised downwind , also drinks exclusively goat ' s  milk from goa t s  
raised downwind . An adult , infant , o r  fetus a t  the same locat ion woul d  
receive l e s s  dose f rom the same activities . Limits  for general population 
exposure take into account the greater radiosensitivity of  the young , a s  do 
the dose-to-health-ef fect convers ion factors used by the staff in Sect ion 5 . 0 . 

7 . 5 . 5  Lower Acceptab le Levels of Radiat ion ( 1 6)  

The commenter observed that acceptab le radiation leve ls had been reduced 
severa l times and that addi tional reductions are possib le in the future . 

The staff acknowledges that reduct ions in standards may occu r .  However , 
the impact of any of the alternatives i s  nearly an order of  magnitude b elow 
all the current standards .  The staff considers that there is a very smal l  
probab ility that future reduct ions in permissible radiation levels would make 
disposal o f  the accident-generated water appear unacceptable from a radiat ion 
protect ion standpoint . 

7 . 5 . 6  Incremental Risk ( 1 6 )  

The commenter asked for an exp lanation of incrementa l risk.  

We are all exposed to numerous risks . Incremental risk is  the addi t ion 
to that risk that would result from the propo sed ac tion or an alternat ive . 

7 . 5 . 7  Fractional Incidence o f  Cancer (28 )  

The commenter suggested that an appendix clarifying fraction cancer 
estimates be included. 

The staff believes that the discuss ion in Sect ion 5 . 2  and new material 
added to the summary clearly depict the likelihood o f  var ious effects . 
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7 . 5 . 8  BEIR I Versus BEIR III ( 1 4) ( 2 8 )  

On e  commenter sugges ted that the document clarify the use of these two 
reports . Another stated that BEIR III was a more appropriate reference for 
the s tatement that no species is more radiosensitive than man .  

These report s ,  prepared by the Commit tee o n  the Biological Effec t s  o f  
Ioniz ing Radiat ion of the National Research Council , are among the mos t  author
itat ive works on the subj ect . The 1 980  report , BEIR III , is  intended t o  
update the 1 9 7 2  report , BEIR I .  I t  concentrates primarily on the long-term 
somatic and genetic risks to  persons exposed to radiat ion at low dose s . The 
BEIR III  report , in part icular , exhibits  a range of operat ion on the extra
polat ion from high to low doses of radiat ion . BEIR I I I  does not addre s s  
species differences in radiosensit ivity . 

7 . 5 . 9  Aerosol P ropert ies ( 1 5)  

The commenter stated that the aeroso l effect o f  radionuc lides was differ
ent in a bio logica l sense than if they were simple particles or. air gases .  

The staf f  believes that the methodology used to e s t imate  health e f fects  
is appropriate . 

7 . 5 . 1 0 Cost Breakdowns ( 1 5) ( 16 ) (20)  

The commenters asked how much o f  a factor cos t was i n  se lecting a lterna
tives . A lso� commenters s tated that cos t  and/or time should not be factors 
and asked where the funds would come from. 

Cost estimates are presented to allow comparison o f  the commitment of  
resources associated with the alternat ives . Although the staff  considered 
cost , the primary focus was on direct human health and environmenta l  
consequences . Cost differences were insufficient to inf luence conclusions . 
The l icensee has proposed to pay for water disposal from the cleanup funds 
which come from a variety of sources , both pub lic and private .  

7 . 5 . 1 1  Inflat ion and Regulatory Delays in the Cost  Basis ( 1 5) (20) 

The commenter asked whether or not inflation and/or regulatory de lays 
were considered in es timating costs . 

They were not cons idered . Co st  f igures are presented for a rela t ive 
comparison of alternatives • 

. 7 . 5 . 1 2 Psychological Stress and Other Possib le Evaluation Criteria 
( 1 5 ) ( 1 6 ) ( 1 7 ) (20) ( 2 5 )  

Several commenters requested that psycho logica l s tress b e  studied before 
a decision was made . One commenter a l leged that evaporation or river dumping 
would have a negative economic impact on the area because peop le would dec line 
to vacation in or purchase foodstuffs from the area . 
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A unanimous Supreme Court decis ion [ Pane v .  NRC 460 U . S .  766  (1 983) ] 
regarding the res tart of TMI- 1 in April 1 983 determined that potential 
psychological s t ress , and other impacts based on perceived risk and not on a 
change in the phys ical environment are beyond the reach of NEPA . 

7 . 5 . 1 3 Populat ion Dose from Consumpt ion of Farm Products  ( 1 4 ) ( 28 )  

The commenters questioned input inges tion parameters and production fig
ures used to ca lcu late population dose fram foodstuffs� as we l l  as the live
stock exposure assumptions . 

Ingest ion parameters from NRC Regulatory Guide 1 . 1 09 , "Calculat ion o f  
Annual Doses to Man from Routine Releases o f  Reactor Effluent s f or the Purpose 
of Evaluating Compliance with 1 0  CFR Part 50 , Appendix I , "  weighted for the 
age distribut ion of the populat ion were used . Product ion f igures from the 
PEIS  were used . Dairy cat tle were assumed to b e  on pas ture s ix-tenths of a 
year (about 7 months)  and beef catt le were assumed to be  on pasture all year . 
Changes of less than 50% in any of these parameters are not expected to  affect 
the doses calculated by the staff . Very large variat ions would b e  required to  
affect the conclusions . 

7 . 5 . 1 4 Cell Repair ( 1 5 ) (20)  

The commenter asked the staff to clarify the s tatement " ·  • •  bio logica l 
mechanisms that can repair damage caused by cancer (sic) at low leve ls . "  The 
quote shou ld have read� "· • •  bio logica l mechanisms that can repair damage 
caused by radiation at l07JJ leve ls . " 

A complete discuss ion of  the interact ion of  radiat ion with l iving organ
isms is beyond the scope of this supplement ; however ,  a summary is presented 
here . 

When a photon of radiat ion enters a living cell there are four po s s ib le 
outcomes : I )  the photon may pass through the cell without caus ing any effect ; 
2 )  ionization may occur in the cell , killing the cell , in which case it  will 
be replaced by natural growth and division of the surrounding cells ( excep t in 
nerve tissue where its  funct ion is taken over by adj acent nerve cells) ; 
3 )  ionizat ion and recomb ination of  the ions may occur without any apparent 
effect ; or 4)  the cell may be damaged , but survive . In this case , it is 
likely to go into a dormant period . During the dormant period it may be  
repaired , either by  processes that originate within the cell o r  by processes  
that originate in surrounding cells . The mechanism of  cell repair is not  yet  
well understood . I f  the cell is not repaired completely during the dormant 
period , it may die and be replaced , or  it may be altered in such a way that it 
undergoes the rapid and uncontrolled growth and divis ion process  known as  
cancer or malignancy . 

7 . 5 . 1 5  Radiat ion Hazards ( 1 5) ( 1 6 ) ( 1 7 ) ( 2 2 ) (23 ) (24 ) (25 )  

Several commenters s tated that tritium and/or radiation affects reproduc
tion� causes a rise in infant mortality� and causes brain damage in mice . 
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One oommenter o Laimed that the radio Logioa L aignifioanoe of tritium is not 
re Lated to ita inherent to�oity . The exposure mode Ls and risk estimators used 
by the NRC lAJere ohaZ Zenged, as lA1e Z Z  as the oredibi Uty of the NCRP. One 
oommenter provided aLternative dose es timates . One oommenter sugges ted that 
disposa L of the lAJater shouLd alAJait the resuLts of human exposure s tudies 
performed by the A tomio Energy Commission (predeoeaaor to both the NRC and 
DOE) from 1 950 to 1 95 2 .  

A complete discussion of the risk from radiat ion or the qualif icat ion of 
standards-setting organizat ions is  beyond the scope of  an environmental impact 
statement . The studies cited by most commenters involve far greater exposures 
than are pos sib le from the accident-generated water or reference atypical 
p opulations . The dose estimates presented by some commenters equate evapora
t ion into  the atmosphere with administering a substant ial fract ion of the 
material  to  infant s .  The exposure models and risk estimators used in this 
supplement are based on experimental evidence on animals and s tudies of  
exposed human populat ions . They are  accepted by  nat ional and internat ional 
scient ific organizations , as discussed in S ect ion 5 . 0 .  

7 . 5 . 1 6 Infant Deaths from Evaporat ion ( 2 2) 

The oommenter o Laimed that 1 00 to 400 exoeaa infant deaths and an equaL 
number of adu L t  deaths lAJou Ld resuLt from the proposed re Lease . 

The methodology used by the commenter departs  sub s tant ially from the 
methodology used by the staff in estimating 0 . 0004 premature deaths in the 
offsite population . The NRC s taff ' s  methodology is consistent with the 
recommendat ions of a number of recogniz ed radiat ion protect ion organizat ions . 

7 . 5 . 1 7  Dilut ion ( 1 5 )  

The oommenter asserted that, on the basis of the Linear risk mode L, 
di Lution lAJou Ld not reduoe radiation dose . 

The l inear risk model does not specif ically address the ef fect of  
dilution or  concentration of a radionuclide when released to the environment . 
According to the linear risk mode l ,  risk is directly proport ional to  radiat ion 
dose . For any particular radionuclide ( in a given physical and chemical 
form) , lower intakes result in lower doses and therefore lower risks . 

7 . 6  OTHER COMMENTS AND QUESTIONS 

7 . 6 . 1 Need for Independent Study or Review ( 1 5) ( 1 6 ) ( 2 0) 

Severa L oommentera requested an independent revielAJ of the Uoenaee 'a  
proposaL and/or this supp Lement to the PEIS. Others oorrrp Lained that the 
initia L Ly announoed 45-day oomment period lAJaa too short . 

This supplement is availab le for review by the pub lic and federal , state , 
and local agencies . I t  is undergoing review by the Advisory Panel to the 
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Commission . The EPA , the Nat ional Council on Radiation Protec t ion (which is 
chartered by C ongress to perform independent reviews of radiat ion issues ) ,  the 
u.s. Department of  Energy , the Pennsylvania Department o f  Health , and the 
Maryland Department of Natural Resources have commented , as have numerous 
environmental groups and individuals . The s taff believes that additional 
review beyond this is not warranted . The comment period was extended f rom the 
original 45 to 90 days to allow additional comments .  

7 . 6 .  2 The Terms "Disposal" and "Ultimate Disposal" ( 1 5 ) ( 16 ) ( 2 0 ) ( 25 ) ( 2 7 ) 

The commenters asked that the term "ultimate disposa l "  be c larified. One 
commenter c laimed that dwnping and evaporation 7iJere not true methods of 
disposal but 7iJere methodS of dispersion . Another s tated that the accident
generated 71Jater 7JJi l l  become part of living organisms . 

Accident-generated water has a specif ic legal definition related to  both 
its history and it s tritium concentration ( see Sect ion 2 . 1 ) . Disposal , o r  
ult imate disposal , as  used b y  the s taff , would b e  any process that resulted in 
the dispersal of the accident-generated water in the environment in such a 
manner that there was no such ident ifiab le water in existenc e , or that 
resulted in the p lacement of all ident ified accident-generated water in a 
permanent repository .  The s taff is not aware of permanent repositories for 
liquid was te with the possib le exception of the weapons test  cavities a t  the 
Nevada Test Site and the deep inj ect ion wells and grout systems . 

The staff concurs that in an environmental sense , river discharge and 
evaporat ion are dispersal and their environmental impact has b een assessed as 
such . 

7 . 6 . 3  Independence of Pacific Northwest Laboratory ( 1 5 )  

The commenter observed that the Pacific North7iJest Institute (sic) and the 
Department of Energy seemed to be together, indicating a lack of independence . 

Because the u.s. Department of Energy (DOE) is not a licensee o f  the 
Nuclear Regulatory Commiss ion and is not responsible for disposal of the 
water , independence from DOE is not required . The Pacific Northwest  Labora
tory (PNL) is operated by Battelle Memorial Institute under a contrac t  with 
DOE. The NRC is ab le to acquire the services of PNL (and o ther nat ional 
laboratories) on a cost-reimbursement basis by means of an int eragency agree
ment . Personnel f rom PNL assisted the NRC staff in preparing the dra f t  and 
final supplement s .  Personnel from the DOE Richland Operations Of fice have an 
overview responsib ility for the work , but in reality have had little int erac
t ion with the staff on the proj ect . The NRC , as the issuing agency ,  is 
responsib le for the content of this supplement . 

7 . 6 . 4  Water from Decommis sioning TMI- 1  ( 1 6) 

The commenter 71Janted to kn07iJ if there might be a simi lar 71Jater vo lume 
requiring disposal at the time TMI- 1 7iJould be decommissioned. 
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No . TMI- 1 , like all reactors except TMI-2 , has provisions for dispo s ing 
of low-activity waste  water if it is within technical specification limits . 
The need for the regulatory act ion for TMI-2 occurs becaus e  of special 
provis ions p laced on it following the accident . 

7 . 6 . 5  Other Uses for the Evaporator ( 1 7 ) 

The aommenter expressed aonaern that the evaporator might be used for 
other purposes after it was brought onsite . 

The staff is unaware of other planned uses for the evaporator ; however ,  
all ons ite uses must  conform t o  NRC regulat ions and b e  within the scope o f  the 
PElS , as supplemented . 

7 . 6 . 6  Des cript ions ( 1 5) (24) ( 2 7 )  

One aommenter asserted that the words "smal: l, " "minimum, " and "fraation " 
were misused. The fo l lowing sentenae was given as an e%amp le :  "The fraation 
re leased wou ld be dependent upon aonaentration in the water input, the feed 
rate to the evaporator, the design of the evaporator, and the removal fraation 
from p late-out on the moisture separator, duats, and s taak . " One aommenter 
found the use of the word "mere ly " in aonneation with the no aation alterna
tive objeationab le . 

Such summary s tatements are used to introduce and summarize quant itat ive 
informat ion . The draf t and final supp lements quant ify to the best  availab le 
level the concentrat ion in the evaporator input ( see Table 2 . 2 ) and the feed 
rate to the evaporator (up to 3 gallons per minute in the draf t and up t o  
20  gallons p e r  minute in the final) . The following sentence in the text 
estimates the overall release fraction ( 1 % or less in the draft ) from the 
evaporator . The staff believes the level of  quant i f icat ion is  accurate , 
appropriate ,  and according to the conventions of common English usage . 
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Shellf ish , 3 . 8 ,  3 . 1 5 ,  3 . 2 7 ,  3 . 30 ,  3 . 34 ,  4 . 1 0 ,  5 . 1 ,  7 . 1 7 

Silver- 1 1 0m ,  2 .  3 

Snowfall , 4 . 6  

Sodium, 2 . 3 ,  2 . 1 6 

Sodium, Propert ies of , 2 . 1 6 

Solidificat ion - See Table o f  Contents 
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Somatic Effec t s  of  Radiat ion , 5 . 4 ,  5 . 5 ,  5 . 6  

Strontium-90 , 2 . 10 ,  2 . 1 1  

Submerged Demineralizer System ( SDS) , 2 . 2 ,  3 . 9 ,  3 . 2 1 ,  3 . 27 ,  3 . 30 ,  7 . 8  

Sulfate,  4 . 6 ,  7 . 7  

Suspended Solids , 2 . 2  

Susquehanna River , 3 . 8 ,  3 . 1 5 ,  3 . 1 6 ,  3 . 1 7 , 3 . 20 ,  3 . 2 7 through 3 . 33 ,  3 . 35 ,  4 . 6 ,  
4 . 1 1 ,  7 . 1 8 ,  7 . 1 9 ,  7 . 23 

Surface Water , 2 . 6 ,  2 . 8 ,  2 . 9 ,  4 . 6 ,  4 . 9  

Technical Specificat ions , 2 . 2 1 ,  3 . 22 

Technetium-99 ,  2 . 3  

Temperature , 4 . 6  

Three Mile I sland , Unit-1 (TMI-1 ) , 3 . 3 7 ,  7 . 24 ,  7 . 2 9 ,  7 . 29 ,  7 . 30 

Transportation , 4 . 1 2 ,  5 . 4 ,  5 . 1 1 ,  7 . 1 ,  7 . 1 5 ,  7 . 1 7 ,  7 . 2 1 

Transuranic elements , 2 . 3  7 . 6  

Trit ium - Hydrogen-3 , 2 . 3 ,  2 . 5  

Trit ium, Properties of , 2 . 5 ,  2 . 6 

Uranium, 4 . 9 ,  7 . 7  

Uranium-234 , 2 . 3  

Uranium-235 , 2 . 3  

Uranium-328 , 2 . 3  

U . S .  Department of Energy - See DOE 

U . S .  Department of Transporation - See DOT 

U . S .  Pub lic Health Service , 2 . 1 1  
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Verteb rates , 4 . 1 1 

Virginia , 4 . 1 2 

Vitrificat ion , 3 . 1 4 ,  7 . 1 6 

Water Tab le ,  4 . 9 ,  7 . 2 1 

Wildlife , 4 . 1 1  

Wrightsville Water Supply Company , 4 . 6  

York Haven Power Company , 4 . 8  

York , Pennsylvania , 4 . 1 2 

Yttrium-90 , 2 . 9 ,  4 . 9  

Zinc-65 , 2 . 3  
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APPENDIX A 

COMMENTS ON . THE DRAFT SUPPLEMENT TO THE PROGRAMMATIC 
ENVIRONMENTAL IMP ACT STATEMENT 

The tab le below lists the comment letters received in response to the 
draft supplement in the following order : federal government agencies ; s tate 
government agencies ; citizen groups and bus inesses ; and individual citiz ens . 
The identif icat ion numbers in Column 2 of the table correspond to the dis
cus sion of comment s received in Section 7 . 0 . The page number where the letter 
f ir s t  appears in this appendix is shown in Column 3 .  

Source 

U . S .  Department of Defense 
James F .  Johnson , Chief , Planning Division 
Department of the Army 

U . S .  D epartment of Energy 
Mary Walker , As sistant Secretary 
Environment ,  Health , and Safety 

U . S .  Department of  Health & Human Services 
John C .  Villforth , D irector 
Center for Devices and Radiological Health 

U . S .  Department of the Interior 
Bruce Blanchard , D irector 
Environmental Proj ect Review 

U . S .  Environmental Protection Agency 
Richard E .  Sanderson , Director 
Office of  Federal Act ivities 

U . S .  Nuclear Regulatory Commission 
Advisory Panel for the Decontaminat ion of TMI-2 
Arthur E .  Morris , Chairman 

Maryland Department of Natural Resources 
Torrey C .  Brown , M . D . , Secretary 

Maryland Department of Natural Resources 
Richard I .  McLean , Administrator 
Radioecology , Power Plant Research Program 

Maryland Department of State Planning 
Guy W .  Hager , Director , Maryland State 
Clearinghouse for Intergovernmental Assis tance 

Pennsylvania Department of  Environmental Resources 
Mark M.  McClellan , Deputy Secretary 

Pennsylvania Department of Health 
George K. Tokuhata , Dr . P . R . , Ph . D . ,  Director 
Division of Epidemiology Research 

A. 1 

Letter No . Page 

5 A . 8 

1 8  A . 3 1  

1 1  A .  24 

7 A . l l  

28  A . 5 1  

1 9  A . 3 2  

3 A . S 

6 A . 1 0  

1 A . S 

3 1  A .  5 4  

2 A . 6 



Source 

Pennsylvania Intergovernmental Council 
Sandra L .  Kline , Special As s istant 
Intergovernmental Review Process 

National Council on Radiat ion Protec tion 
and Measurements ,  Warren K. S inclair 
President 

Susquehanna Valley Alliance 
Frances Skolnick , Coordinator 

Three Mile Island Alert , Inc . 
Three Mile Is land Alert , Inc . 

Vera L .  S tuchinski 

GPU Nuclear Corporat ion 
F .  R .  Standerfer , Director , TMI-2 
44 1 0-87-L-00 32 Document ID 0 1 6 5P 

GPU Nuclear Corporation 
F .  R .  Standerfer , Director , TMI-2 
4 4 1 0-87-L-00 1 8  Document ID 0068P 

GPU Nuclear Corporation 
F .  R .  S t anderfer , Director , TMI-2 
44 10-8 7-L-0058 Document ID 0 1 65P 

GPU Nuclear Corporat ion 
F .  R .  S t anderfer , Director , TMI-2 
4 1 00-87-L-00 18  Document ID 0068P 

GPU Nuclear Corporation 
F .  R. S t anderfer , Director , TMI-2  
4000-87-S-05 9 Document ID 00 23P 

Joseph J . D iNunno 
Donald E .  Hos s ler 
Carl J. Johnson , M. D . , M . P . H . 
Karl z .  Morgan 
Catherine I .  Riley , Maryland State  Senator 
Ernes t  J. S ternglas s ,  Ph . D .  

Professor Emeritus o f  Radiological Physics 
University of Pitt sburgh S choo l of Medicine 

Beverley Davis 

Comments received at the January 2 1 , 1 987  
TMI Advisory Panel Meeting 

Comments received at the February 25 , 1 98 7  
TMI Advisory Panel Meeting 

Comments received at the March 25 , 1 987  
TMI Advisory Panel Meet ing 

Letter No . 

4 

10  

24 

20 
25 

14 

2 1  

26  

29  

30  

1 2  
8 

1 3  
23  

9 
2 2  

2 7  

1 5 (c )  

1 6 (c)  

1 7 ( c )  

( a )  At tachment t o  let ter from Encyclopedia Britannica not received . 
(b) At tachment to letter not reproduced . 
( c )  Excerpt from transcript of  public meet ing . 

A. 2 

Page 

A . 8 

A . 1 3  

A. 45 

A . 3 3  
A . 47  

A. 28 

A . 36 

A . 49 

A. 4 1  

A . 4 2  

A . 25 
A . l l  
A .  2 6  ( ) A . 36 a 
A . 1 2 (b) A .  5 5  

A .  5 0  

A. 59 

A .  7 7  

A . 1 0 2  



Below is a numerical list ing of the comment s letters received . 

Source 

Maryland Department of State Planning 
Guy W. Hager ,  Director , Maryland S tate 
C learinghouse for Intergovernmental Ass istance 

Pennsylvania Department of Health 
George K.  Tokuhat a ,  Dr . P . R . , Ph . D . ,  Director 
Division o f  Epidemio logy Research 

Maryland Depar tment of  Natural Resources 
Torrey C .  Brown , M. D . , Secretary 

Pennsylvania Intergovernmental Counc il 
Sandra L .  Kline , Special Assistant 
Int ergovernmental Review Process 

U . S .  Department of  Defense 
James F . Johnson , Chief , Planning D ivision 
Department of the Army 

Maryland Department of Natural Resources 
Richard I .  McLean , Adminis trator 
Radioecology , Power Plant Research Program 

U . S .  Department of the Interior 
Bruce Blanchard , Director 
Environmental Proj ect Review 

Donald E .  Hos s ler 
Catherine I .  Riley , Maryland State Senator 
National Counc il on Radiat ion Protec t ion 

and Measurements , Warren K. S inclair 
Pres ident 

U . S .  Department ·of Health & Human Services 
John C .  Villforth , Director 
Center for Devices and Radiological Health 

Joseph J .  DiNunno 
Carl J .  Johnson , M. D . , M . P . H .  
GPU Nuclear Corporat ion 

F .  R. Standerfer , Direc tor , TMI- 2  
44 10-87-L-00 32 Document ID 0 1 65P 

Comments  received at the January 2 1 ,  1987  
TMI Advisory Panel Meeting 

Comment s  received at the February 25 , 1 987  
TMI Advisory Panel Meeting 

Comments received at the March 25 , 1 987  
TMI Advisory Panel Meeting 

U . S .  Department of Energy 
Mary Walker , Ass istant Secretary 
Environment ,  Health , and Saf ety 

(a) Excerpt from trans cript of public meet ing . 

A. 3 

Letter No . 

1 

2 

3 

4 

5 

6 

7 

8 
9 

1 0  

1 1  

1 2  
1 3  
1 4  

1 5 (a)  

1 6 (a) 

1 7 (a)  

18  

Page 

A . S 

A. 6 

A . 5 

A . 8 

A . 8 

A . 1 0  

A . 1 1  

A . 1 1  
A . 1 2  
A . 1 3  

A . 24 

A . 25  
A . 26  
A . 28  

A .  59  

A . 7 7  

A . 1 0 2  

A . 3 1  



Source 

U . S .  Nuclear Regulatory Commiss ion 
Advisory Panel for the Decontaminat ion of TMI-2 
Arthur E .  Morris , Chairman 

Three Mile Island Ale rt , Inc . 
GPU Nuclear Corporation 

F .  R. Standerfer , Director , TMI-2 
44 10-87-L-0050 Document ID 0 1 65P 

Ernes t  J .  Sternglass , Ph . D .  
Professor Emeritus o f  Radiological Physics 
Univers ity of  Pittsburgh School of  Medicine 

Karl z .  Morgan 
Susquehanna Valley Alliance 

France s Skolnick , Coordinator 
Three Mile Island Alert , Inc . 

Vera L .  Stuchinski 
GPU Nuclear Corporation 

F . R. Standerfer , Director , TMI-2 
44 10-87-L-0058 Document ID 06 1 5P 

Beverley Davis 
u . s .  Environmental Protect ion Agency 

Richard E .  Sanderson , Director 
Of f ice of Federal Activit ies 

GPU Nuclear Corporat ion 
F .  R. S tanderfer , Director , TMI-2 
4 4 1 0-87-L-00 1 8  Document ID 0068P 

GPU Nuclear Corporation 
F . R. Standerfer ,  Director , TMI-2 
4000-8 7-S-05 9 Document ID 002 3P 

Pennsylvania Department of  Environmental Resources 
Mark M.  McClellan , Deputy Secretary 

(a) At tachment to letter not reproduced . 

Letter No . 

1 9  

20  
2 1  

2 2  

2 3  
24 

25  

26  

27  
28  

29  

30  

3 1  

(b ) Attachment to letter from Encyclopedia Britannica not received . 

A . 4 

Page 

A . 3 2  

A . 33  
A . 36 

A . 55 ( a) 

A . 36 (b ) 
A . 45 

A . 47  

A . 49  

A .  50 
A.  5 1  

A . 4 1  

A . 4 2  

A .  5 4  



HARRY HUGHES 
-

llr. Villi• D. Travers 
Director 

MARYLAND 
DEPARTMENT OF STATE PLANNING 

:SOl W. PRESTON STREET 
BAL TIMOR I!,  MARYLAND 2 1 201 - 2385 

January 8, 1987 

CONSTANCE UEDER 
HCMTAfiV 

Office of Jiluclear Reactor Regulat ion 
U . S .  Jiluclear Regulatory Co1111liasion 
Vaahiqtoa, b . c .  20555 

State Identification Nuaber :  MD870107-001 1 

State Clearinghouse C�ntac t :  Sa•uel Baker 

RE : Draft Supplement 2 to the Programmatic EIS -
Three Mi l e  I s l and , Unit 2 

Dear tlr . Travers : 

This is to acknowledge receipt of the referenced subject .  We w i l l  provide 
notice to tbe State and local pub l i c  officials of the subj ect via the Inter
aovern.ental Monit o r .  This wi l l  evidence conc lusion of the Maryland Intergovern
.ental Review and Coordination Process (COKAB. 1 6 . 0 2 . 03 ) .  

thank you for your cooperation. 

CIIH: SB : j p  

TB.EPHONE: 301 -225-4410 TTY far o.t. 3D1·313-7555 -.cE OF STATE CLEARINGHOUSE 

Sincere? , 

.----�-� / Gu R r 
• Dire�Zor Maryland State Cl earinghouse 

£ol Interaovernaental Assistance 

TOll • .., c. ·-·· ..... -- ITATI 011 MMYL.UID 
- · -- -

TAWB ITATI Ofi\CI III&IINI 
_. ...., 

... Willi• D. 'fr-o, Dinctor 
'rlll-2 Cl-p hojact Dinctouta 
Office of •cl•or ._.cor leplatloa 
u . s  • ...,lear leplat....,. c-iooloa kolliqtOil, DC 20555 

Dear llr. '!rnue :  
I U. e  ncoiYed t ... Duft lappl- 2 t o  tile .. _ _  tic -i....-tal 

�t ltat-t fo• 4iopoaol of •a4ioactiYol:r -talaated -.. otored at t ... 
ftna llilo Iol- ...,lao• ltatloa olte. 'rile Depa..-t of ·•ataul .. _ .... 
will P<OYido •-• oa tile 4•oft ,..,...C "" -lf of t ... State of lll<:rl- . 'rile -.. rl- leoaa"ll .. __ (RIP) wil l aane aa 1- -· RIP will 
-t ito - NYiW - cooniaato tile C-0 of otllft iatuaated lla<Jl
..... ieo , 

D : pll 
cc: hal ... elcot 

IIUU.aa lliclllle
U.a .. .... .,. 
Ooa:r ll . ..... 
'I• AIIIII'•• 
Venaa Banieoa 
DDU Conal l 

liacel'ely1 

� (? �  !orn:r c • .._, •• D. 

.Tolophano l1Qll 974-3041 

T1Y ror Dlof • Aaaopalll · 26J.:II09 D.C. - • 565-
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D r .  Wi l l i am D .  Travers 
Di rector 

NAIIUti .. UfiiG 

71 7-787-5264 

TMI - 2  Cl eanup Project Di rectorate 
Offi ce of Nuclear Reactor Regu l a t i on 
U . S .  Nuclear Regul atory Comf s s i on 
Was h i ngto n ,  D . C .  20555 

Dea r Or. Travers : fJit/ 

January 2 7 ,  1 987 

Thank you for send i n g  to lilY offi ce you r  Draft Suppl ellll!nt .2 to 
the Progra- t f c  Envi rononental l"""'ct State��ent for d i s posal of radio
act i vely contami nated water stored at the TMI  nuclear station s f te .  

As reques ted , I have rev i ew the draft docullll!nt and provi ded 
a brief c._nt . Th i s  suppl ellll!ntal P E l S  appears to be very thorough and 
wel l  thought out . P l ease feel free to contact my offi ce a ga i n  rega rd i ng 
thi s and any other rel ated matter .  

Si ncere l y ,  

Ge�1f1okuh�r.� Ph . D .  
' 

Of recto 
Dt v l s i on of Epi demi o l ogy Research 

P.O. .OX .. HAIII fii...URG. PA 171. 

DRAFT SUPPLEMENT 2 TO THE PRDG-T I C  ENV I RONMENTAL 
IMPACT STATEMENT • THREE MILE  ISLAND ,  UNIT 2 

Connent By 

George K .  Tokuhata , Dr . P . H . , Ph . D .  
Di rector 

D i v i s ion  o f  Epi demiol ogy Research 
Pennsyl van fa Department of Hea l th 

My comments as an epi demi o l o g i s t  are confi ned to the real m  of epi demi o l o gy ,  

pa rt i c u l a r  i n  those a reas where potenti a l  heal th I mpacts exfs.t . I 111 

parti cul arly i nterested in an estt01ate of the pos s i bl e  hea l th effects 

resul t i n g  from rad i a t i on doses to the 01axi01a l l y  exposed i nd i v i dual offs f te ,  the 

general popul ation , and the workers . Al so there Is a need to cons i der rad i o

l o g i cal heal th impacts res u l t i n g  from spi l l s  and nonrad i o l oglcal l 11pacts res u l t i ng 

from traffi c acci dents , I nj u ri es , and fata l i t ies . 

For a l l eval uated a l ternati ves , the 50-year dose com i tment to the 11axl ma l l y  

exposed i nd i v i dual dose ranges from 0 t o  3 mreoo t o  the bone a n d  0 . 00 t o  0 . 53 

11rem to the total body . These rad i ation doses a re In addi tion  to the approxi01ately 

87 mrell/year rece i ved by the average Harri s burg res i dent from natural background . 

The popul at i on dose ranges fr011 0 to l l  person- 1"811 to the bone and fro11 0 to 3 

person- reM to the total body . The popu l ation doses fi"OII the atllls pherl c rel eases 

from ons l te evaporation or sol i d i fication processes at TMI are di stri buted. to 

a popu l a t i o n  of 2 . 2  mi l l  ion persons in the v i c i n i ty of TMI . The popul ation 

al so recei ves an annual background rad i ation  dose of approxi 111tely 1 90 ,000 

person- rem . Annua l l y ,  300 , 000 peopl e wi l l  recet ve 26 ,000 person-reoo fr011 

background sources . 
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DRAFT SUPPLEMENT 2 TO THE PROGRAIIIATIC ENYIROIIIIENTAL 

IMPACT STATEMENT - THREE MILE I SLAND, UNIT 2 

( CON ' T ) 

Occupational dose esti Mtes for a l l  eval uated al ternati Ves range frDII 0 . 5  to 

25 person- reM .  Essent i a l l y  al l of the external occupational doses recei ved 

for a l l  scena ri os are due to other sou rces In the v i c i n i ty of the workers , 

not the acci dent-generated water.  

I n  est1 111tlng  potent i a l  hea l th effects from both offs l te and 

occupat i onal rad i ation exposures as a resul t of the d i s posal of the acci dent

generated water, the s ta ff used cancer and geneti c risk  estl 111tors that are 

based on l n fol'lll tlon co•pl l ed by the Nati onal Acadeooy of Sci ences Adv i sory 

Comi tte on the B i o l o g i ca l  Effects of Ioni z i ng Radi a t i o n .  The estiNtes of 

the ri s ks to workers and the general publ i c  are based on conservati ve 

ass u11ptl ons • 

The risk  of potent i a l l y  fatal cancers I n  the exposed work-force popul ation I s  

estl 111ted t o  be 0 .003,  I . e . ,  the probabi l i ty o f  one cancer death over the 

l i fetl• of the enti re work force as a res u l t  of the di sposal operation I s  

about 3 chances I n  1 ,000 . 

The ri s k  of potential  pre���ture ·death frDII cancer to the average I nd i v i dual 

with i n  50 1111es o f  the reaciors fr011 exposure to radi oacti ve effl uents frDII 

the d i s posal operation Is 11uch l ess than the r i s k  to the IIIXI M l l y  exposed 

I nd i v i dual . The staff es tl 111tes that l ess than 0 .001 cancer deaths lilY occur 

In the exposed popul a t i on . The staff also est1111tes that about 0 .002 potential  

genet i c  di sorders My occur I n  all  future generations of the exposed popul ation.  

DRAFT SUPPLEMENT 2 TO THE PROGRAMMATIC ENVI RONMENTAL 
IMPACT STATEMENT - THREE MILE  I SLAND, UNIT 2 

( CON ' T ) 

Based on updated I n format ion I n  th i s  draft suppl ement , the staff concl udes 

that the r i s ks to the general publ i c  fro11 expos ure to rad i oacti ve effl uents 

from any a l terna t i ve a re very s"al l fraction o f  the estimated normal 

Inci dence o f  cancer fatal i ties and geneti c  d i sorders . Th i s  concl usion I s  

val i d .  
·
I a l s o  concur that the mo s t  s i gni fi cant potent i a l  I mpact assoc i a ted 

wi th any d i s posal al terna t i ve I s  the r i s k  of phys i cal I nj u ry associ ated wi th 

transportation acci dents (0 .. 03 to 0 . 80 tra ffi c fatal i ties ) . 

January 21 ,  1 g87 
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Pennsylvania Intergovernmental Council 
P .  0 .  BO X  1 1 110  • HARRISBURG. PA. ITlOI-1180 • t7171 71N700 

March 3, 1 987 

Mi chael T .  Masn l k  
Three Mi l e  I s l and Cl eanup Project Dl rtctorate 
Offi ce of Nuc l ear Reactor Regu l at i on 
U . S .  Nuc l ear Regu l a tory. C:O. h s l on 
Mashl ngton , D . C .  20555 

Dear Mr. Masn l k :  

Pennsylvan i a ' s S i ng l e  Poi nt o f  Con tact under Execut i ve Order 1 2372 
Untergover-ntal Rev i ew of Federal Progra11sl has rece i ved cop i e s  of the 
I s s uance of Draft Supp l e•nt 2 to the Progr�����at l c  Envl ron•ntal I11pact 
Stat-nt - Three Mi l e  I s l and , Un i t  2.  lie d i stri buted cop i e s  to several  of 
our rev i ewi ng agenc i e s ;  these agenc i e s  do not wi s h  to conoent on the E I S .  

ile appre c i ate the opportun i ty t o  rev i ew thh docunoen t .  

Si ncere l y ,  

...;� ;:1. ls;,fN� 
Sendra l .  Kl l ne 
Spac i a l  A s s i stant 
Intergovernlltn tal Rev i ew Proc e s s  

-.n'IIIINT OF 'ft.: -
... ...._ __... . .... ., .._.  

� - ,,. . 
.... -. .......... 81. .... ,.. 

6 Fmzuuy 1987 

llr. WillS.. D. -· Dinctor 
TIII-2 � Pro:l..:t Dinctocate 
OEf'lc:. .., lluc:lHr -.:tor �lan 
u . s .  Nuc� a.gulatory �i .. lan 
-ingtan , D . C .  20555 

-..-.nc. your lfttft' .., 29 o.-... 1986, .--cding 
.-.vi.., .., the Dnd't s�o .. nt 2 to the �ic 
ElriYi........m:.l. � . S-t (PElS) for di� .., 
....SiOIIctively ....n-t.nat:c -er eto....s at the 'ltU:'oM lllle h� 
IIW:l. .... station eite . '!he �t• PEOV!de t.low · -• tM 
eoq,. .., D'lgi.,..n ......, .., canc:.a:n , lncl.udl.ng dinct -
indinct �· an co� o� D>gi.,.. ... .,.iating ....Vor pr:apoac 
pzo:l..:te , fiood cantEOl. -...s pot-iale, - s-.,.it 
.--i-..nte ....S.r 'S.ctiarl 404 .., the 0... water Act . 

'lheq .... no .,.iett.ng or pr:opoac COrpa .., D>gt....n 
pzo:S.ct• tMt would t. .r�ectc by the work deecrit.d in the 
or.rt �-t · 2  to ttw PE.Is .  

'!he PE.IS e '-'l.d  include �lan .., t11a e��..:t• on the 
fiood pleln - COIIPli..,.,. with Fader.! , State, - local �lood 
plain ragula't lon• . - appropriate . 

· 

'ltU:'oM lllle I•� Nucl..-r stat ion , Unit 2, ie l.oc:atad 
-lnly tdthin the -lee .., the 500-,..... �lood pleln . The 
PElS doea not -· Execut ive Order ( E . O . ) 1 1988 , Flood Plein 
--- · elated 24 lley 1977 , Wbic:h le -Uceble to thle nvl.., 
.. aeveral .., the altea:natlve diepoeal eolut ian• occur on the 
�lood plein. In ac�e with the U . S .  water Re..,.....cee 
council "Flood Plein �t Guideline• For liiiPl- ing 
Executive Order 1 1988" ,  ( 43FR 6030 ) ,  10 FebrUIIry 1978 , the 
pr:opoac ectiane .., be canelde..C critical euch ttwt even • 
alight � o� �looding would t. too QE'tlllt . '!he �t _..t 
evaluate altea:netlvee with re-ct to E . O .  1 1 988 - deeonatrate 
tlwt they have been - illl'lad to •1ni•ize -rse e��..:t• on the 
�lood plein .  If the ael..:tc altea:native is to be located in the 
�lood plein, it ..at t. -.etratm to t. tM only pr.cticllble 
alternat ive . 
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- or the 10 �tarnative dbposel --· -re revi- to 
...... pot..,t � �· on the f'lood plain . Those �ternatives 
tlbich inel.ude to� or pert �  on-s ite etorage ....Vor t....
et 'l'hree IIU.e J:sland ere subject to f'1ood hazards tlbich c:oul.d 
reintroduce the conte.ineted -tar� into the envi.,.,..,t .  "n>e 
alternatives known to be sUIIcept1b1a to f'1ood hazard ere •  

Alternative. H 
Alternative M 

Alternative H 
Alternative eio 

Ev-ret ion ,  eo11dif'1cation 
or bottolu, dispoeel et • licensed 
bur� s ite . 
Evepoation, so11dif'1cation of' . 
bottolu , -.d retention on-site. 
Pe....,ent onsita star- or 
eo1 1dif'ied w.ste . 
l:.on!J-tere dbc:haEve into the 
� River . 
Short-tare discharge into the 
SUsquehanna River . 

· 

Liquid star- in tanks at the 
'l'hree 11 11• I sland s ite . 

"n>e rilllc or f'1ood - is ainiaized by those �tarnatives 
which ainiaiza the aaount of' t iae aeteriels are stored on-site . 
The risk of' reintroducing hazardous aeteria1s into the 
envirDnlllent can eleo be ainiaized by adopt ing f'1ood res istant 
design and construction .ethods for containers . 

The �ternatives l i sted below are not located at Three 1111e 
Island, ere not within the Ba1t1aore District , and cannot be 
judged f'or suscept ibil ity to f'lood hazards . 

Alternative e3 

Alternative e7 

Of'f'-s ite evaporation at the u . s .  
Depeztaent of' Energy ( DOE )  
Nev- Test Site . 
Deep--11 injection at the DOE ' s  
Nev- Test S ite . 
crib Dispoeel at the DOE ' s  s ite in 
Hanf'ord, Washington . 
Sol idif'ication and disposel at a 
�rclal low-1eve1 w.ste s ite . 

-3-

la'lder Section 404 of' the C1.., w.ter Act, Deput- or the 
Az1oy -hori ... t ion is .._ired prior to .. y disct.rve or dredged 
or f'U.1 aeter� into weters of' the �ited stetn , including 
their .. eocieted wetl-.de . Since the -ed -n: - not 
involve -n: or p�t or f'iU in weters or tbe �ited Stetes , 
Depert- of' the AZ10Y �ri,..t ion is not r-dred . 

If' there ere .,y quntions concern ing this -tter, f'-1 f'ree 
to call ,..; or IIY action orncer, 11r. t.erry tDwer , at ( 301 ) 962-4710 . 

-.. stncere1y, 

��-� 
Chief' , Planning Division 



> 
b 

TOIIIII:V C . •  IIOWN. M . D  
·····- STA.Tt OF MARYLAND 

DIEPAJITM IE N T  OF N A T U R A L  R E S O U R C E S  
E•JE�G'f ,J.QMitloSTRA f i:""J �  

POWER P L A N T  SITifJG PACGRAM 

TA.WES STATE OFFICE BUILDING 
ANNAPOLIS 2140\ 
. 13011 --2281 

lobrua<7 24, 1 987 
Dr . ticbool T. llaaait 
till rroject Directorate 
Office of •clear leactor leplatioa 
0. 8. •clear leplatOI'J ec-ieaioa 
Vaabiqtoa, D . C ,  20555 

1&:  Draft lu.ppl .. at •o . 2 to the Proar-tic BIWiro..atal t.pact Stat-..t 
lelated to Decoat•iaatioa aad Diapoaal of lad.ioactbe Vaatea ·laaul tiaa 
fr• Karch 28 , 1979 Mcideat three llile lllaad ••clear Station, Uait 2 
(IUUG - 0683 ) 

Dear Dr. llaaait: 

tbe alMwe nfel'acecl clec--c· U1 ben I'Wi.fted by ftrioua aaeaciea of the 
State of llai'Jlnd . ftil traaittal prcwide1 eolleeti't'e c--.t a oa the 
aubjeet cloc..aat ad nf lectl tbe State of llarJl&Dcl ' •  politioa r ... riia& 
dilpoeal of the accidnt-..-ratecl watel'. 

*I'Jlaad coacur• that cliapo•l hJ _, of the aiae nalaatecl optioal would 
re•ult in inlipificaat eDYiro-.ntal or rHiolo&ical iapact ai't'ea the 
r .. ioaeU.cle U..ntory aDd U..ical coaatit•DCJ clelel'ibed . We aleo qree that 
liquid 1torap adte (ao-actioa alte*-tln )  pi'GWicle• DO rea10aable beaefit 
ad. Ml'llJ fore1tal la tb cli1po1al il8ae . It llloalcl recei't'e ao fv.rther 
c••ideratioa. 

Vith r ... ri to the lie••••' 1 propoul--forced naporatioa aacl offaite 
clilpoNl of naporator bote..-.. hne DO objeetioD to approwal of thia 
altenati't'e hJ tH ea..i.alioa. It woa.ld appear -....r ,  that optiou iln'ol't'iDI 
bulk ahi,...t off1ite woalcl n1ult ia a Hbetaatial a&Yiq• ia _...,. aacl , -.ore 
illfOI'taatlJ , ia ti• •  Adoptioa of o• of theM altenati't'el woal4 ... to 
bettor aorvo tbo caaao of a..,..itiq tlla TIII-2 clo-p, a 4aairo •-•••atl bJ 
co•••- · Tbo draft aarr1- aotaa tllat Dopat'tMat of IM"'J (DOl) apprna1 
il aeeeiMI'J for mpl-atatioa of el-.atl witbia bulk elliJIM1lt optioa• Ol' 
forcM naporatioa. ao...er, there il ao clieeuaioa of DOB' 1 will'--•• to 
acea.odate the lien ... • 1 propoaal or their prefernce .... tbe alteraatiw a .  
It -14 •• tbat tlla Mat l01ica1 atop - 1 4  bo IIIC ao1icitatioa o f  DOll 
apprna1 for optl.aaa wlaicla r .. aire tlaab participatioa, -ia-t of wlaicla 
-14 4ictata tba r- of raabiq a1tanatiYa a .  IID1J after tlaia iatoractioa 
c• tM c-i.lli.oaera rni• the l iCDHe propoHl UMl naluate ita Mritl 
relatiYe to llalk all.ipMat alteraati't'• • ·  

87030306117 B7022!�DR ADOCK �ORv 
• • •  toro-t· ........ .. .., w.......,. ..... ... OIID 

Altbou&h w qree with the eo..iedoa. that the nviroaeatal aad 
rHioloaical coa.eeq,uace1 &IIOCiatecl with 4iapo•al of the acciclea.t-aeuratecl 
iuvntor7 are tri't'ial , we are oppoH4 to iapl�tatioD of either of the two 
optioa• which re1u.lt in releaMI to the h�quebalma Ri't'er. The Uaree of 
percei't'ed rilk aDd puJJlic oppolitioD to a ri't'er clilchar&• r .. ia.e hiah. 'lhi1 
fact ••• recopbecl by the licn.eee in their propo1al, aiUl inflaeacecl their 
•elect ion of aotber alteruti't'e . We acta.owled&e tbe eo..il•ioa• e avarae•• 
of thie 1u1taille4l eeaeiti't'it7 a1Ul eacouraae coa.•iclaratioa of thil fact ia tbe 
naluatioa aacl approval of a diepoul alternative . 

'!be State of llarJliiUl offer• DO ••b•tanti't'e c--.t• oa fora or coateat 
other than thoH iadicated. abo't'e . Ve appreciate the opportuaitJ to rft'iw the 
doc�t aDd prOYide theee co.eat e .  

11111/rva 

�-£ __ 
llicbor4 I .  lloLoaa 
Adaiahtrator, l&d.ioecoloaJ 
Powel' Plaut le1earcb Pro&ra 
Deparc.eat of Ratu.l'al l.e•ourcel 

ce: Da't'icl CarTO l l ,  A11ietat to the GoYemol' 
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United States Department of the Interior e OfflCE OF ENVIRONMENTAL PROJECT REVIEW 
WA8HUIGTOH, D.C. -

BK 87/H 

WWiam D. Traven, D1reetor 
TMI-2 Clunup Project Directorate 
Office of lfue!Mr Reactor lleplatiCII 
U.S. lflll!lear lleplatory Commllaion 
Wuhinlton, D.C. 20555 
Dear Mr. Traverso 

MAR � 1987 

'lbe Deputm•t of the Interior Ma reviewed draft lllpplement 2 to the PfOIII'ammatic 
..vlrCIImental atatement related � decontaminatiCII and cllspooal of radioactive wsstea 
reaulU. from the March 28, 1878 accident at Three MUe Island Nuclear Station, Unit 2 
� County, Pennoylvanla, and Ma the foUowiJw comment. 

' 

'lbe draft IIIPPlem•t to the Pf011Nmmatlc envlrCIImental atatement illdlcatea plans to 
monitor pound water, both upcradient and doWII£I'Ilcllent from poalble aourcea of 
eontami,.tlCII. We 11111eat that the � llhould a1ao dllcoa plans for mitiptlCII 
m....,. to be undertak• In the event that movement of pollutants In ground water Is 
detected. 

Sincerely, 

\ 

Mr •.  Mi chae l Masnik 
TMI Pro jPct D irectorate 
Offi ce o f  Nuc lear 

Reactor Regu lat i on 
US NRC 
Washington , DC 20555 

Dear Mr . Masnik , 

501 Vine Street 
Midd letown ,  PA 1?05? 
March J ,  198? 

The fate of the acc ident generated water s hould be t i ed very c l o s e ly 
to concerns of the population and the actual need to d ispose o f  the 
liquid at this t ime . 

Contrary to s ome opinions , I be lieve the c ompe tence and integrity o f  
G P U  mus t  always be que s t i oned . Why should they be all owed to d o  
anymore then concentrate o n  t h e  very d e l i cate d e c on · and d e tuel j o b  
at Un it 2? A f t e r  all t h e  basement of Unit 2 w i l l  likely n o t  b e  
complete ly c leaned unt i l  t h e  2 1 s t  century . Why have G P U  s pend i t s  
f i s c a l  and worker resources o n  a 12 m i l l ion d o l lar operati on never 
be fore comple t ed at a civil ian reactor s i te and in part icu lar s ince 
there are no med ical stud i es that s tate GPU ' s  preferred method is 
safe? 

I notP the · � rrata sheet• of the NRC document ( NUREG - 068J , 
S U'D'Dl ement 2 )  has s e veral computational errors wh ich could relate 
to human hea lth . A s tudy completed during Krypton 85 venting of 
1980 contrad i cted NRC estimates of human exposure to that •ass aul t "  
o n  area res idents . Pag e s  A - 1  ?J to A - 1 80 of NUREG - 0 6 8 J  Final 
Programma t i c  Environmental Impact S tatement Vo l .  2 Appendices A - z 
March 1981 detail a his tory that we sbould certainly c onsult . This 
report deals with the venting of Kr 65 and o ther contaminants from 
June 2 6  to July ll , 1960 at TMI 2 .  Bas i cally the Re port saye 4 
mill i on time s  the S tront ium 90 greater then published pred ict ions 
was vented wh i ch cal culated t o  human l i fe lost due to canc e r .  
T h e  same Nureg d i s cusses annual releas es of tri t i um at J O O  curies . 

I ask where e l s e  has this technique which GPU wants to do as a 
" publ ic s e rv i c e •  be en completed and as sessed as to the e ffects on 
the res idents? 

Yes , I know Uni t  1 is emitt ing rad ioactive water and gasses as does 
Uni t  2 but once again I come to competence , trus t and integrity . 
Let GPU concentrate on decon and d e tue l work . 

GPU "hould use its moni toring and engineering expert i s e  to be sure 
storae:e o f  thP contaminated -ter w i l l  remain in tanks on s i te . 
I PrO'DOSP. GPU s pend ? mill ion d o l lars for s tate of the art tanking 
with rPs �rve e&'D&c i t y .  This would allow them to apply the 10 m i l l i on 
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d o l lars . ( Forced eva'DOration cos ts 12 mill ion) saving t ·•, working 
on th" rad ioactiv� basement in Unit 2 .  I believe they will exceed 
1 billion d o l lars on the entire decon/d e tue l job, s o  let ' s  not 
waste 12 million dol lars on another experimental sys tem . 

r.t GPU demonstrate their expertise at monitoring the safe s torage 
of the contallinated water while s pending more valuable time , money 
and worker res ources on the serious problem of decon/defus l work 
ins ide Unit 2 .  

With s incerity , 

� [ �  
Donald E .  Hoss ler 

SIIINATB OF MARYLAND 
ANNA�LIS. MARYLAND 2 1 40 1 · 1 88 1  

February 9 ,  1987 

Mr. Williaa D .  Travers 
Director , 'l'MI-2 Cleanup Proj ect Directorate 
Poet Office Box 311 
Middletown, PA 17057 

Dear Mr. Travers : 

HoME OrPtcl:: 
.. ...... .._.. 

-., -. IID IIOI .. S777 
JIMOirC:8-70'10 

I received a copy of the Proara-.atic 11l'Y1ron•nta1 Iapact State•ut Jtelated 
to Disposal of Accident-Generated Water . I support the disposit ion of the 
water by evaporation, solidificat ion of botta.a, and transfer of aolida . 

I oppose both the lona tent and abort tara diacbarae to the Susquehanna 
River for the follovtq reasons : 

a. Accidental cliacbarae of the water before it baa been retreated . 

b. lapoundMnta in the river that would bold up and. retain the accident 
generated water in the vicinity of river intakes for veeb. 

e .  A dovnatreaa water intake not closed during the paasaae of the water .  

d .  Cuau.lative effects vtth Peak Bottoa water . 

e. Potential daaaae to .. rltetability of Chesapeake Bay seafood . 

I a• also uneoafortable with the growth and. regrowth of the aicro-orpniau . 
I aa not convinced that an "ordinary river aicro-organi-" reaains eo after 
it baa been exposed to radiation for an undeteratned a110unt of t i• .  

I appreciate the DC ' s concern and care exhibited tbrouahout the paet alaost 
eight years.  Please don ' t  jeopardize the situat ion at this date . Your 
continued cooperation ia deeply appreciated . 

Sincerely. 

Catherine I. Riley 
Senator 

CIR/a 
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National Council on Radiation Protection 
and Measurements 
1110 WOODMONT AVEMJE. SUITE 1011, BETHESDA. MMYI.AN), D14-3015 AFIEA CODE (301) 157-2152 
WAMEN K. SICLAJFI. Ph.D .. � 
S JAMES ADElSTEIN, II.D .. vt. ,_.., 
W. ROGER HEY. J.D., er.cuaw Dnc:fDr 

February 23 ,  1987 

Dr. ltl.cbaal Maanilt 
P320 
u. s .  Nuclear leplatory Coald. aatoa. 
Waohlngton, D. c. 20555 

Dear Dr .  Maantk : 

In response to your request for c01111ent on the aupple•nt to the "PJ.nal 
Progr-tic Enviroa.ntal t.pact State•nt Related to Decont...U.nation and 
Diapoaal of Radioactive Waatea leault tna: fr011 Karch 28 , 1979,  Accident at the 
Three Mile Island Nuclear Station, Unit 2 , "  the National Council on Radiation 
Protection and MeaaureMnta is pleued to proffer ita eo..ntary llo. 4, 
"Cutdeltoea for the Release of Waste Water froa Nuclear Pae111t1ea with 
Special Reference to the Proposed Release of Treated Waate Waters at Three 
HUe bland. "  I ho.pe that thia vtll prove helpful to the Coaalaaion in 
dealiag with the illportaa.t probt .. of diapoaal of the c:ont..tnated waste water 
at the Tbree Mile Island fac:ility. 

lnc:loaure 

Sinc:erely yours .  .£_· 
·-'1'/ � - . / ' 7 tZ.::t' U..c.1 � - -� UL....,. 

Warren 1.. Sinclair 
President 

GIIIDELIIIIS POll THE RELIASE OP WASTE -

11.\TEI P80II IIDCLIWl PACILI'fl8S 

Wll'B SPECIAL IIEPEREIICB 'ro THE PUILIC III&Ltll 

SIGIIIPICAIICE OP TBB PBOP08ED RELEASE OP TREATED WASTE 

WATERS AT l'BREI! KILE ISLAIII 

Ratloaal CowaeU .., ladlotlOft Protoc.tloa - .... an-7916 -t A•anue , lethoo de ,  RarJl&ad ZOii4 
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Ia. May of 1 980, the RCIP laauad a repott entitled,  IC.rypton-85 in the 
At11011ph.41:re - With Seeclflc le:ferenc:e to the Public Health Sisnificance of the 
Proposed Controlled lleleue at the Three Mile leland . in re�ponae to public 
eoa.ceme oftr the propoaed ventina: of Kryptoa froa 'DU-2. That docu•nt vu 
prepared to reapoue to a request fro• Governor Thornburgh of the Co..onwealth 
of Pe1111aylvania and as part of IICRP 'a reapoaaibllitlea u stated in ita 
coa.greaaioaal charter . 'l'he eharter includes , aaong other things , the 
reapcmeiblllty to ·collect , aualyze,  develop and disaealnate in the public 
interest ,  lnfor•tlon and reco-ndations about (a )  protection against 
radiation and • • • .. • 'lbe study vaa also recognized u part of the general 
problea of controlling releaaea to the at•aphere of which the d.rcuatances 
at 'DII-2 were a apeeial eas e .  

'lbe pToblea o f  releases o f  waste water froa 'DII-2 could raise ailll.lar 
scientific and public iaaues . Aa:ain , 'l'MI-2 is a speci fic c:aae of a geaeral 
problea. 

In 1980, the Ifuelear leplatory Co.U.ssion requested the !ICI.P to exa'lline 
this issue . lecogn.izing that tt could serve the public interest , the Council 
utablished a Taak Group to addTeas this problea. 'lbe Task Group prepared a 
draft report which vu reviewed by the Council in 1 985. The •IIbera of· the 
Tuk Group were : 

A. Bertrand Brill 

FTanlt L .  Parker,  Cbair.an 
Vanderbi lt Un1� 
Nashvi lle ,  Tenneaaee 

� 
Berncl Khan 

Brookhaven. National Laboratory 
Upton , New York 

Georgia Institute of Technology 
At lan.ta , Georgia 

Donald G • .Jacoba 
loy F.  Weaton , Inc . 
Oak Ridge , Tennessee 

Edward Watson 
Bat telle Pacific Northwest Laboratories 
Richland , Washington 

However ,  further proposals to release the waste water at 'l'MI-2 
.
have been 

developed recent ly by GPU Nuclear .  Therefore NCR.P established a new Task 
Group to review the potential environ•ntal iiiP&Cts of these proposals . 

The u. S. Nuclear Regulatory CoaDisaion have reserved to itself the deci
sion on disposal of the waste water .  As part of this process , NBC iaaued a 
·rinal Progra-.tic Environlll!ntal ldlpact State��ent Related to Deconta'llination 
and. Disposal of Radioactive Wastes Resulting from March 28,  1 9 7 9, Accident 
Three Mile Island Nuclear Station , Unit 2" in 1 98 1 .  A supplelll!nt to the !IS 
is now out for public coaaent . This eo-ntary is intended to provide the 
!tCRP 'a response to the request for public coaaent . 

tbe Syetea Ia.temat1011&l (SI ) unite ara ued in thia report but , vitb the 
ezceptloa of Section 5 are follwed 'by the conventional ullita in parenthesis 
in

· 
aceoTdance with the procedure set forth 1n NCI.P Report Mo. 82 . 

Serviq oa. the tuk Group during tbe preparation of this Co-ntary vera : 

Cbarl.eo B. llelnhold , Cbalr..., 
Brookhaven Rational Laboratory 

Upton, Hew York · 

Leou.rd s-
ITookhaven llational W.boratory 
Upton, Mev York 

Doaald G. Jacobs 
loy P. Veaton ,  ln.c . Oak Ridge , Tenneaaee 

VictoT P.  Bond 
Brookhaven Rational W.boTatoTy 
Upton, Mew York 

Melvin v. Carter 
Georgia Ins titute of Tecbnolo11 
Atlanta,  Georgia 

W1 111aa L. Te.pletOil 
Battelle Pacific Rorthweet t.boratoriea 
B.f.chl.eod, WaohlqtOll 

Jobu B. Till 
Radiological Aaaeaa..a.ta CorpoTation. 
lteeaea , South Carolina 

Consultants 

Jolm w. Healy 
Loa Ala•• , •• Med.co 

Prank L .  Parker 
Vanderbilt Univenity 
Nashville , Tennessee 

NC&P Secretariat - E.  Ivan White 

The Council wishes to express its appreciation to the Task Group allbera 
and consultants for the tilll! and effort devoted to the preparation of this 
Co�����entary . 

Bethesda, Maryland 
February 25 ,  1 987 

11 

Warren K. Sinclair 
President , NCR.P 
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1 . Introductioa 

The risk asaociated with the release of wu te water fro• nuclear fact li
tiea , whether generated by accident or produced during "nor.al"' operations , 11 
of interest to the public: and the nuclear indus t r y .  The presence of waste 
water at Three Mile Ialand (TM l )  and propoaala for ita release represent a 
special c:aae of this problea, the analyala of which ia Widely applicable . 

In ua.y aituatione , including tbe ease at 'lXI, the radionuclicte. other 
than trtttua can be re..,ved fro• the waste water by various proc:eaaea . 
Tritiated water cannot be separated and concentrated fro. ordiii&I'J •at• bJ 
conventional waste treat•nt techniques (Blo•lte , 1 964 ) .  Isotopic aeparationa 
are available , but these are i.,ractic:al for high volu��e , low concea.trat.ion 
operati0118 ( IAEA ,  TIS, 234-1 984 ) . 'lbus , while radionuclides other thaD 
trttiua can be re.,ved fro• c:onta111uate4 vute water, the tri ttua � • 
handled by other •ana . Therefore , the foc:ua here is prt•rily 011. the 
disposal of t ritiated waste water. 

leeauae of the previous work on thte subj ect by the NCRP, it 1.8 poas tble 
to apply exist ing knowledp and proeedurea to the situation at '1111. 

The Mational Council on Radtatiolt Protection and Measure..a.ta (Ktl') in 
1 979, published NCIP &eport No . 62, Trittua in the Environ•nt (IICRP. 1979 ) .  
That report dealt With the available infor•tion on tritiua in terwa o f  ita 
physical properties , production source s ,  physical tranaport . btolOJical 
behavior , projected future production, waste aanage.ent and loa.g-tera 
t..,ltcatioaa in tbe environ•nt . 

tho Counci l ,  in 1 984 , publiohed IIC&P Report No . 76, ladlolopcal 
Asaesa•nt : Predicti the Traa.s ort Bioaccu .... latton &Del take llaD of 
Radionuclides Released to the nvtronment (NCJ.P, 1 84 • That report dealt 
with a review of the current· status of the application of radtonucU.de 
transport .,dels fro• the point of dis charge to the environ.a.t to tbe point 
of intake by •n • Models are reviewed that des cribe the trauport of 
radionucltdea throuah the at.,.phere , surface and aroundvate r ,  clepoat't1011. on 
terrestrial aurfacea and in aedi•nts and accu .... lation in food pro4ucu .. 
U.ap factors are considered that deteralne the int:ak.e of rad.icmuclldea by 
bu-.a due to dietary habi t s ,  phys iological para-.ters aDd llri11J caat.,.. . 

'l'be tnforution provided in the two cited NCR.P nporta la used 1D the aulyoll here of the public health &lsnlflcaaca of the dia-al af -ta water 
contallia.ated with tritiua. Optioul •thode for releue of trltlatecl 'wute 
water are reviewed, tllfor-tioa. about tritium provided, and eDYtraa.ental 
traneport and pathways are eullined and dosi•try dtacU8eed. filially. doaes 
and health effec:te resultiq fro• waste water releaees are al'ftlll• 

The 'DI.I-2 aceident resulted in the production of larp wal.- af �
ta.tnated water . Since the ti• of the incident , the total l.a.ftlltel'7 of this 
water bu inc:reaeed to approxi•tely 1 . 9  111 llion gallons due to ctatla8etl 1D
lealc.ap fro• support aylte• and condeuation froa the Keactor lulld.l..q air coolen . the 1peci f i c  sources of tbe waste water and tbeir •aattd• flf 
radioaucltdee are Jlven tn Appendix A. When the elean..,p te co.,le'ted. l1l 
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1 988,  it ia eati•ted that approxiutelY 2. 1 11i � � :  : :1 g11ll'lns Uct .Jbe r ,  ;.:. �ater 
will requireft61•pollJti01ll2 5tn afUtloa to i§�tlua , the p r :. n ,: l p le rnd ionuc lidel:l 
present are Co , Sr , Sb, Ca , and Ca . GPU Nuclear has ROted (GPU . 
1986) that prior to ultiute dlapoe itlon. ,  a eoostderable &IIDUnt of this water 
vill require pro.c:eaaiq to reduce the levels of radioactive ccmtaainanta .  
'rhla reduetloe of the rodl�elide lnelo vill lllalodze the total releaoe of 
actirltj, particularly of Sr , to tbe environ.en.t alld thereby G.niaiae the 
envlrOD88ntal CODBequences usocJ.ated with the ••rt.oua dlap�al optlOM . 

Tbe .-ol- of water Eequirtns proceaalq prior to llltlute disp•al 
depeadll upoe the oeleetloe of tbe flaal dia-l •tbod. - •tbacla heft 
beea eoealdered (aee SeetlOft 3) - - rlftr diaeherp, dire� aolidlfleetioa aod 
evaporation. l'or the ·n .. r dlacharp• aad •c11rect aolidifieattaa• opticma , 
eaaentially all of the ater woulcl require in.ltial proceaaiq, or 
reproeeaalq, throqb uiot1q . loo exc:haqe &J&te• prior to dla_al. 'rh1a 
la referred to u lOOZ pro.eaalDI• In l,lsht of tbe ..__ ... uoa factor 
achieved by evaporation, it ia estiuted that only about 401 of the total 
volu• will -require reproceaaina to reduce the actiri.ty le .-el a bef ore final 
disposal by tbe t'eleaae to the ataoapbet'e• ThU is referEed. to as 40% 
proceasiq. 'l'he avet'&P chat'acteriatic• of tbe ater expected aftet' these tvo 
dep-eea of processiq are presented in Table 2 . 1 .  

The boron concentration in the vatet' t.a p.wn t a  Table 2 . 1 .  Boron •1 
loflueace tbe diapoaltioa optlou either throup dlodlarp liJdta to the eovi-
ron•nt (via the federally uadated releaae li.S.t of 25 pp• bot'on ) , increased 
quantltiea of concentt'ates requi-rins aolidlficatioa. froa the evapot'atioa. 
option. ot' the Deceasity to add atab111&lq ._ta to enaan PTQper •olidifi-
cat·ton . Ia. addition, the vatet' will conu.ln apprOJd.•tely 11 to• of aodiua 
hydrolld.de . 
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l. Opcioaa Por Treat-t Of Tri tiated Waste Water fro• Three IUle laland 

In the July, 1 986, Beport , "Diopoaal Of 'IMI-2 Water , "  (CPU , 1 986 ) CPU 
lluclear propa.ed three diapoeal optione for the processed was te water . lbeae 
optiou are as follow :  

1 .  Evaporation - Processing and evaporation o f  the water would be by a. 
iutallecl evaporatioa. facility followed by coa.trolled ataospheric release . 
Shi,..nt to,  and clispoeal of • solidified residues at a licenaed ,  co._rcial law-level nate dlap08al site would follow. 

2.  Solicllfieati• - Processing and aolicllfieation. of the water in c:e..a.t 
'WOIIld lie foll- by llartal in an on-site induat riel landfill.  

3. ltver Discbarp - Processing and cont rolled , aonitored discharge to 
tM Suaquebamla llver would result in significant dilution of the processed 
water . 

The GPU Report IIO'ted that direct release to the r1 ver ia the beat choice 
011 the basta of Oftrall technical .. rtt but that political and institutional 
concerns resulted in thei r  euges ting the evaporat 1on/&t 11D&pheric release 
option aa tbe •thod of cbotce . We therefore reviewed the potential i8pacts 
of evaporation/ataoapberic release option given above s li ght ly tmdified to 
ensure that tbe dOH frow. otber radionuclidea are appreciably leas than those 
fro• tritiua (aee Appeudix B ) .  lbe decision to i'llploy such a aoc:lification in 
our analysis was baaed on the unique difficulty of re.,viag trit iua froa vute 
water , the coiiparati -.ely lov radiogenic: hazard aaaoc:iated with trit iated 
water , a11d. the ease aDd precis ion of tritiua environmental transport analysts . 
Oae could reasonably arsue , however , that in view of the eztre��ely lov close a 
involved, ue of thia approach is unnecessarily cctnservati ve . Since this 
analyaia &lao aageated that the addition of an evaporation step llight iaprove 
the rtabillty of the liver base option ve analyzed this scenario as well.  

We bawe not , however, aaaesaed the aolidific:ation option since the GPU 
Report aaaeated that it had the lowest overall •rit of the three options . 

3. 1 l!aporation./At.,.pberlc Release 

tbia option eaploJ8 'a •tandard industrially available evaporation unit 
vhicb., clepe:ncl1aa: on tbe available decontallination. factor , would require pre
proc:ea•illl of be� 40% •d 108% of the waste waters (see Appendiz 1 ) .  'lbe 
vapor produced by the evaporator,  which containa essentially all of the 
tritiua, would be releued through a SO--ter stack. If a typical proceaaiq 
rate of 3 pll0118 per lll.nute is uau•d and the operating basta is seven days 
a week ,  dtb tvo , ten-bour abifts per clay of actual processing with an overall 
availability of 80%, approd.aately two years would be required to process the 
total -.olua of waste water ( 2 . 1 lli llion gallons ) .  'lb1s option would result 
in a rel- rate of . 9 3  lllq /oec ( 25 uCi /oec ) or approximately 1 9 . 5  TBq/yr 
( 526 C1/�) of triti- to . 

tbe at.,aphere . 

3.2  l!!pO!'atiOD./Surfaee Vater Release 

Tbia option eapJ.o7s tbe evaporation step followed by controlled release 
of the caadenaed vapon to the Susquehanna IU. ver. AJ;ain, the extent of 
required preprocaaaiq of input waste waters would depend on the efficiency of 
the particular evapora�or used.  In any case , as shown in Appendix I, the 

evapora t i o n  s t e p  wi l l  ·.m �.> a ::- .=  that  the  90sr sour::" · · : - :. ,; i :- . ' . · · � : · _ . · a · n :  
compared to that for t ri t ium. 

After evaporation ,  rather than releasing to the SO JEter stack , all the 
vapor vould be condensed and pumped to one of the two 1 1 ,  ()()0-gallon condensate 
teat tanka . Pro• these tanb the water would be discharged to the Susquehanna 
&iver via blow cloVD fro• the •chanica! draft cooling tower.  The use of the 
cooling tower blow dovn in this llllnner provides a dilutant flow of about 
22 , 000 pllons per llinute . Use of this optloo would also result in a release 
of 1 9 . 5  lq /yr ( 526 Ci /yr ) . 

Por either tbe •lvaporation/At1108pheric leleue· or the •Evaporation/ 
·Surface leleaae • option ,  disposal of the waste water vtll require 
.-pprod.•tely two years . 

Tri tiua ia the heaviest and only radioactive isotope of hydrogen. It vas 
cl1acovered in 1 939 by Alvarez and Coraog ( 1 939)  who deter.ined that it ellitted 
radiation with a very abort range and had a long half-life ; subsequent work 
utabliahed that it decays with a half-life of 1 2 . 3 years . It ellita a 'beta :��i�

.
with a •xl•• energy of 18 keY and an averap energy of 5. 7 keY to 

Tritiua ia produced naturally by the interaction of coallic rays with 
e le .. nts in the upper at110sphere. It is also produced by therul or fast 
oeutron reactions with various light ele.nts uti,U.J[I:ed in reactors , such aa 
boron, used for reactivity contro l ,  and li thium, uaecl for corrosion cont rol . 
Tri tiua for•d in this way is circulated in the coolant and froa there ia 
released into the environ•nt . Moat of the fiaaioo product t ritiua 1a 
DOr118.lly retained within the fuel element cladding, ·however , an appreciable 
fraction of the fiaaioa. product tritiua c:an be released from the fuel ele•nts 
when the core ia da•ged such as in the cue of 'Dll-2. 

Por a detailed review of the physical and chellical properties of tritiua, 
see NCRP Report No . 62 (IJCI.P, 1 9 7 9 ) .  Tri tiua closely follow the reactiona of 
ordinary hydrogen, although, the relatively large ... s differences aaong the 
hydrogen isotopes aka isotopic effects discernible . lecauae of the 
prevalence of water and ita iaportance in the life processes , the isotopic 
exchange of hydrogen in water with tritiua ia of special iaportance . 

In the environ•nt , tritiated water behaves generally , though not 
exclus ively like ordinary water.  Moat of the predic:ted behavior of tritiua is 
baaed on existing inforaation regarding the cycling of water, suppleaentecl by 
observations of the behavior of tr1t1ua procluced during at.,.pheri c testing of 
ouclear weapons . Tritiua can also beco11e an integral part of any cheat cal 
COIIPound containing hydrogen ato-. , includins the organic COIIPOunds that llllke 
ap 11 viq tissue . 
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5. Trit tu• - Ba.vlroa-tal Transport and Par.hvays of Ezpoeure 

5 . 1  Aaseas•nt of Re leases to the At110sphere 

When tritiu• ia re �ed to the at.:t��pbera , it diaparaea rapidlJ and 
td.DB with stable bydropa. in the at•aphere, hydt"oaphen aad bloapbere. 
Tritlu• released la. for• other than tritiated vatet' (11'1'0 ) ,  tanda to convert 
to B'fO . Coaeeatratl� of trltlu• in at-.pberic water at a liveD diataaea 
and diractioa. fro• a source &I'& t:rplcally ut i•ted utn1 at-pberic 
dioperoion ...Selo u 4eo criba4 in IICU' leport llo. 76 (IICU', 1 984 ) and the 
absolute hu..a.ditJ for the point of intanat . Por purpoaea of uaeaaiq doae 
fro. tritiu• relaaaecl to the at.,.phere, it 1a paarallJ aaau•d that the 
cbe.S.cal for• ia liTO and that there ia unifot"W. Cd.ng between at.,.phertc 
water Y&por aod tbe bound and unbound hydro1� in btoloslcal .,.. te• . Thia 
approach, referred to u the specific actlri.tJ •thad, la baaed on Qta 
repnrtod by Ivana ( 1969 ) tbat auaeota tbat body hy4rosen ia uniforaly labalod 
with tritiu• under chr011.ic azpoeure conditiona . Al.thoUJb other approaches , 
aucb aa the mltieo-.art•nt •de l ,  •7 lead to .are predse astl-tes of 
doae , the speci fic acti vity •thod la diiiiPler to apply and pnerally results 
in dose eatiMtH that are sip.lfi cantly hisber than those which wot�ld 
actually exist . Therefore , 1f acceptable cri teria for exposure are •t u 
deteralned uaiq thla •re conaervatlve but a111Pler approach, uae of a -.n 
aophiaticated .odel •Y DOt be jutified. 'l'hia is upecially true since the 
application of a •lti c:o.part•nt .:Mtel requires the uae of site specific 
co.,.rt.ent di lution volu ... and interco.,.rt.ant transfer rates . the uae of 
a ei-.le effective 110del in preference to a 110re eot�plex IIOdel il in 
accordance with previous NCI.P Rec:o�clationa (NCR.P, 1 984 ) .  

A aodel baaed on the specific activity •thocl and the contribution to 
total water intake of reference un vu proposed by the MCltP ( 1 979,  1984 ) .  The 110del predicts that the relative i!lportance: o f  different pathvaya of 
exposure is deteralned by the intake of body water derived froa each 
pathway. This ..tel vaa updated by lillough ( 1 982)  to balance total hydrogen 
intake , accountins for hydrosen in both water and organic producu c:onau•d by 
individuals . The IIOdel of bydropn balance assumed for reference aan allow 
one to convert tri t iu• specif ic activities in food and fluids and in the 
individual 'a aabient air to daily intake rates for ateady-.tate conditions aa 
described be low 

:_air • < 1 5 + 9> �air 

!tnpot ion • 183 .!orator + 3l!.i1k + 1 20!too4 

(Tiq/d ) 

(Tiq/4 ) 

( 5. 1 )  

( 5 . 2 )  

where _:ai r ,  and !tngeation ,  are the intakes via air and ingestion, respec
tively . The specific activit ies A , � ter • etc. are in units of 
terabequeral per sr•• of hydrogen��/gll' and the coeffic:iente are gra• of 
hydrogen per day (gB/d ) derived froa the data on hydrogen intake and losses 
liven for ICRP ' o leference llan ( IC&P Publ ication 23) aa ...Sifie4 by IUloup 
and others (l.illough, 1 982 ) .  Note that water in food is included in the 
coefficient 1 20 uoodate4 with !faod in Eq . 5 . 2 .  It 1o aloo iaportant to 
note that the coeffi cient& 15 and- '!l - in lq. 5 . 1 (inhalation and absorption 
through the akin ) are · aens ltlve to the &abient absolute buaidlty, and the

3 valuu given here correspond to an &abient absolute hullidity of 6 1a2o .- • 
The specific activities �ater • A_.,.lk ' and !£ d depend on the environaental 
aourc:e1 of the water , :JR1 lk. ,  and YO'Oci ingeatea� the refe rence individual. 

lased on inf ormat ion gi ven in ICR.P Pu.bllcatlon 23 ( ICRP, l i 7 5 )  as upda.ted 
by Killoush ( 1 98 2 ) ,  it 1e aasu•d that the total bydros�n intake is 360 
sH/4. the hy4roaen balance ...Sel for useooiq doae froa tritiua in the 
envirortMnt can he des cribed aa foll.ova : 

( U + 9> Aair DCF inhalation + ( IB�ater 

+ 33!.!.1k + 1 20:!t004 ) DCF inpotion 36S 4/y ( Sv/y ) ( 5 . 3) 

Aa:s.�' A...,.CI' ' et c .  • specific activitlea of tritiua in atr. water et.c. 
ITiq7iJIJ, and 

DCI' inhalation , ocr inas t ion • dose conversion factors for tt"itiua by 
Inti& atloa and in1aation vbich have values of 2 . 2  Sv/Taq and 
23 Sv/TIQ, reopacthely. 

The IIOdel can be further aubdi vided to account for different coa.cen
trattona of tritiua present within a given pathway. For ••IIIIP le , it is 
frequently aasu•d that individuals drink water froa several sources , each 
containing different concentrations of tritiua. If thia level of detail 11 
des ired in the ca lculation , then the inpation of tritiu• can be deter.s.ned by 
calcu latiq the relative intake froa. each source . 

'1'he specific acti vity •thodolo&Y aasu ... that for a p.ven loea.tioa. tbe 
concentration of tritiua is the aaae in &t1108pheric water and biota. this 
aaau!lption likely leads to a higher esti•te of dose than that vblch actually 
occurs because it 1a unusual for a steady state condition to ezlst in the 
environiiii:Dt near a sou-rce , conaiclering the interlli��ent natum of WNit source 
ter. and the variability of •teoTological and cl1M.tic cooditioaa . Aasulliq 
the specific activity of tritlu• in each coaponent ( i .e . ,  all', water, a:l.lk ,  
and food ) were the •a• , the aodel tells u a  that intake of trittu. ri.a 
ingestion of water and food are the 1108t 11111Portant pathways of u:poaure . Tbe 
contribution to dose froa iD.balation and akin absorPtion co-.bined when all 
pathways of exposure a-re avai lable , 1a approxiutely 7%. 

It is likely that thia technique significantly overesti-tea the doH 
fro• tritiu.- to individuals vho do not produce an� eonsu• their GiiWil food. 
products but i!lport thea froa regions , outside their area , where tritiaa 
concentrationa in food are substantially lower . Llkevlae ,  peraoaa •Y receive 
only a fraction of their drinking water supply f roa a source c:Oiltaiaiq 
tritiua. Nevertheless , this si 'lllllple .acle l can be eas ily applled. to eeti•te 
dose at a given distance froa the source once the c:oncentratiOil of t�itlua in 
at110apheric water at that location is derived using a ateorolop.c:al ..Sel . 

One key to applyiq this aodel is the deteralnation of the ccmcentration 
of tritiua in drinking water vhen the only source of release U to -t;be 
ataosphere. When the release of H.TO ia to the ataoaphere , it ia a-rally 
assuMd that the concentration of tritiua in drinking water a 11 of that in 
air for a liven location (NeaP 1984 ) .  tbio aaauapt ion 1a oiaply .., atteapt to 
account for tritiua that ll:l.grates fro• the atmsphere to drinUq wate-r 
supplies . If a drinking water supply ia k"DOWD to contain trit i- froa aaother 
source , then this usuaption ia uo longer valid and the concentrat::lOil 1a 
drinking water 1mst be detendned. 



S . l  Msess :��:nt of lleleaaes to Surface Water 

Tritiua nleuad to water ia the enviroa•nt 11 uau_. to 11e H.TO . Coa
plete .S.Jd.aa: vtll ulti-tely oeeur. llovever, the tl• to ac:blave C:OIIiplata 
.S.Jd.q and tbe loeatloa .... ate&dJ atate c:oa.ceatration vbera �late .txinl 
oceun depencla Oil the alta apedfic charac:terlatlca of the ....,. of vatar 
neehln1 the releaae . !lathe-leal -1• deacrlbt.111 •thode for detel'llllll111 
the dtaperalOG of trltiua la surfaM water are 4iacuand 1D .:aP leport Ro. 76 
(IICRP, 1984 ) .  Aa vltb releaaea of trltlu• to the at-phere, the flret atep 
la detarBD1nc tbe 4oaa frc. trltlua releaaacl to eurfac:e water u to calculate 
tbe c:oac:eatratloa. la water at the point of lntereat vhare --.r te taaiq 
c:onau.-4. 

· 

The pathvaya of ezpoeure avat.lable to bu"MDa follow:I.D8 a rel-e of 
trltlua to water an: clrlaldq water &Del fooda lrrlpt .. by tlaat vacer . !be 
.aclel claac:ribecl la lq. 5 . 3  can he applt.-1 to aatl-ce .... _., for 
•111Plicity, the trltlua to hydrogen rat io in food clue to irrigation la ueuaed 
to be equl to that in clrinklns vater . The contributioa to .SO.e froa tritiua 
in the: ataoaphere la aaau-.d to be aesligible . 

Aa ahovn in Bq. S . 3  uti•tea of cloae due to trltlua are •de by .. lti 
p1ylftl the activlty lnpated or 1Dba1ed by the Doae Collftnl011 Pactor ( DCF ) .  
Por • siven intake .ode (lngea tion ,  inhalation, or abeorptiGII throup the 
akin ) ,  a cloae eonveraloa. factor for any radionuclide la tbe co.d.tted doae 
equivalent to a specif ied orpn per ualt intake of tbe radloauclide . In lieu 
of an organ-specific dose coaveraioa factor , one -,.- al•o eooalder the co..t.t
tecl effect ive doae equivalent , vhieh ia the veight8d aftrap of orpn-apecifle 
DCF ' a ,  with veighta proportional to risks aaaociated vltb atochaatlc fatal 
health effects , u defined by the International Co.U.aaion on ladiolosieal 
Protection ( ICJI.P , 1 9 7 7 ) .  

ltlllougb ( 1 982 )  reviewed the doai•try for trlt iu• l a  tiaaue followtns 
intake by tnaeatlon, inhalation, and akin abaorptlon aDd caleulatecl dose 
c:onversioa factors . An iatake of Bto either by lnpatloa or inhalation 1a 
generally aaau•d to be coapletely abaorbecl and to .ts Ulllfcml1.7 vlth the 
water content of the body . Por .,.t organa ancl tlaauu , t:he averap ellitted 
beta-ray energy of 5 . 685 keY 1• treated u if it van �letely absorbed 
within the organ contalnins the racltonuclide: (tbe aource or.- ) . lsc:eptlona 
to thia are trans fers of energy aaons akeletal tl•euee that are treated u 
dia�rete targets (endosteal cella .  red •rrov) aGel fro• tbe c:oa.tenta to the 
walls of the gas trointestinal t rac:t . A quality t:actor (g) of 1 is used in the 
deri vat! on of dose conversion factors for trltiua. 

Ezposure to contallinatecl at.aaphere r&BUlta lu �lete uptake of inhaled 
111'0 and ita abaorptlon throup intact akia at a c:o..,.rable rate . Pinson and 
LanPaaa ( 1 95 7 )  eati-tad" that the ratea were equal, aDd re.lta of a atudy 
reported by Oaborne ( 1 966)  euaat tbat abaorption thrOIIJb tbe akin accounts 
for 60% of the total uptake rate when lahalatioa aDd atiu aMorptioa are the 
oaly two mdea of expOaure. '1'he reader ia relliaded, bulfewr, that becauae of 
the ublqultoua nature of trltlua follori.ag. a releaae to the aaoaphere , all 
.adea of expoaure are likely, lnelucliq traaeatlA. iahalatt•• acl akin 
absorption, and that the lnpatloa pathway likely cloaiMtea alnce that pathway 
lo the primary WIOde of entry of bydi'Oift ill to the body. 

8 

liolosical re.aval of tritiua f rom the body · K �o: u r ·; tlH"H; _ • •  :-�  1 < 1 :.. 1 .-. n , 
fecal excreti-on, aveat , exhalat ion , and insens i b le lo.ss L h c"L .:··. : i1,_ s .. d n .  
Killouah ( 1 982 ) derived orsan-.peclfic close convers ion factor� us ing a dynamic 
co.,.rtMnt .odel bued oa bydropa balance la reference •n and equlli briua 
of apecifie aetlvitiea between body water and otber tiaauea . lCllloush 'a data 
ladicate that there la little difference between the doae conversion factors 
for latake of tritlua by inautioo and inhalation or akin absorption. 

7. - -.uwt.ta -lU. f.- le- of 'l'rf.tiated -te 118ter to .._ 
... _.,.. ... - -- - a - IIlla la� 

7 . 1  Aaaeaa•'llt of Tritiua Ia'-• �o tbe Atgphere 

In the cue vbare the ... c. wa�er 1a decontaa:l.nated and tritiua is 
rele:ued to the ataoapben u .-m, it la aaau.ed that the tritium will llix 
With the water lD air .... vltll water ill the •ri.roa-tal •ella in the 
vicinity of the point of releue. The �ource tera for tritiua release to 
at.,.phere 111 tbls caae lB eatl•ted to be 1 9 . 5  TBq/y ( 526Ci/y ) ,  It la 
aaau•d that the: release rate ls appro:rl•tely constant throughout the year . 

Diaperaion para•tera (X/Q) for the 'l'MI lfuclear Station have been 
previoualy calculated bued • the average annual aeteorological conditions 
for the facility (USNIC, 1 981 ) .  1be •xt ... hypothetical dose from tritiua 
would oecur at the: point haYla& tbe highest dlapera ion para•ter and where 
food products are srovn. Pro. the Ea.viron111!Dtal I11pact Stateiii!D.t (ftC, 1981 ) ,  
.. flnd tblo point t o  he 1 . 7  a ( 1 . 05 m lea ) gaat �f the release polnt and an 
aaaoelated diaperalon para.cer of 2. 1 3  s 10- a /a • Using tbia informat ion ,  
an upper llait eati-te of t. lle  do• t o  a hypothet ical individual residing at 
tbia point •Y be cletera1necl u follows : 

The concentration of trltlua ln air at the point of interest is caleu
la�,� by ��tip lylns t� ·� tera by the dlsperaiqn parameter to give 1 . 3  s 
10 TBq/a ( 3 . 5  pCi /a ). This value represents the average concentration of 
HTO in at.,.phere at the point where •si-..m exposure occurs . In order to 
apply the aoclela in Sectioa 5, hoaewr .  thia concentration .uat be converted 
into Tlq/gB. 'lbia ia �eo�llahed by uaullins the average apecific hullidity 
in the area i1 6 sB20/a (IICIP. 1 984 )  and correcting for the atomic weight of 
hydrogen \! water. 'lbe result glvea an acti vity concentration of tritium of 
2 . 0  z 10- TBq/pi (54 pCl/pi) in alr at the polnt of lntereat . Slnce trltium 
la not concentrated abaft altleat levels by biological •ella , it is reasonable 
to aaau• that tritiua bydroJ81l ratios in food products grown at the point 
approach that ln the &abient air. Tbia bounding uauaption also yields a higher 
eati-te of doae than what aetaally occurs because it is aost unlikely that all 
of the indivlcluala food producta would be grown in the area where -.n ... 
coocentratiou ed.at . 'further. aa aiated in Section s. it is aaauaed that the 
coneentratlon of tritiua in water ._lng conau•cl by the individual is 1% of that 
in air at tbe polat of later..t: .  Applyiq these aasuaptlona to the model de
s cribed in Saetioa 5 for at-.pberle release• , the upper lia:l.t of the effective 
cloae equivaleat rate to a bJpothetlcal individual la calculated to be 3 . 0  uSv/y 
( 0 , 3  wre'a/y) Dd the _ .. llmt of the total effective close equlvalent 
co.U.t•nt ia calculat .. to a 6 aSv (0. 6 area) for eo�lete disposal of the 
vute water over a tvo�-r period. A breakdown of contributions to effective 
cloae equivalent 'by patllway 1Ddicatea that food lnpation account& for 67%, a11k 
tnpatlon 181, iabalaticm &DII *Ia. abaorption 13%1  and drinking water 1%.  



7 . 2  Assess 111ent of Tri tium Re leases to Surface Wat e r  

I f  the decontallination process releases tritium a s  HTO to river water 
rather than to ai r ;  it is assumed that the HTO 'lllixes comp letely with the river 
water . The source term )or tritium rellaae is given as approximately 1 9 . 5 
TBq/y ( 526 Ci /y ) in 84 11 /llin ( 2 . 2  x 10 gal/lli n ) .  It is assullll!d that this 
release rate is constant throughout the yea r .  

Disper�iDlJ i n  t h e  Suaqleha�na lliver is estimated b y  assuming a f low rate 
of 9 . 7  z. 10 a /a ( 3 . 4  x 10 f t  /a ) averaged over a year (USNRC, 1 98 1 ) .  

Aasu1Ding complete aixiilg o f  river water downs tream o f  the discharge point 
where consulll!ption occurs , tbe s teady state concent ration _yf, triti�m in river 3 
water froa �� waste water treat•nt process is 6 . 4 x 10 TBq/m ( 1 7  nCi /m ) 
or 5 . 8  x 10 TBq/gH ( . 15 pCi /gH ) .  ('Ibis aasu10ption is a si!llp lification 
suggested by the s tate•nt &f.veil in the Environaental Impact Statement (USNRC , 
1 98 1 )  that "be low York Haven Dam additional llixing occurs and the full flow of 
the river may be used 1D. determining dilution factors . " )  

Th e  effective doae equivalent can b e  esti•ted using the aod.el described 
in Section 5 and •king asaa�ptiou to sill!p lify the analys ts . It 1a assumed 
that the concentration of tritiu11. in drinking wat er and all food , including 
aquatic food , and. ailk e:quala the concentration of tritium in the river . The 
only feasible aechania• for Ui.tiua in food to have the saae concent ration as 
that in river water is by ueuaing all food is derived from a source where 
irrigation ia the only water eource for the food crop . Although this 
assumption is highly uureallatie for the 'l'MI area , it is consistent with other 
conservative aseuaptiou ade in this usessment . The concentration of 
trit iua in air ia assu.d to he zero when the rele{l�e 11 to surface water.  

Applyiq tbeae uau.ptiaaa to the  mdel in Section 5, the  effective close 
equivalent rate 1a calculated to be 0. 01 JJ,Sv/y ( 1 .  )Jrea/y ) and total effecti ve 
dose equivalent eo�t--.t 1a calculated to be . 02 JJSv/y (2 urea) for coa�plete 
disposal of the waate water over a two-year peri od. These esti•tes are , as 
before , faT a h1Ply hypothetical individua l .  '!he contribution to effecti ve 
close equivalent co..S.t.eat fro. the various pa1;hways is as follows : 54 %  
drinking wat e r ;  36% food ; and 10%  mi lk .  
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8. Su-ry of Health Effects and Conclusions 

It is e!lphaaized that due to the very conservative assumptions made to 
si11pl1fy this assessment , the estimated effective dose equivalents are upper 
bounds and it is highly unlikely that a person exposed to tritiua released 
during the was te water clean up would re ceive doses approaching these values . 
Table 8 . 1 su-rizes the assumptions aade to estill8te the effective dose 
equivalents and Table 8 . 2  suiiiD&rizea the results for releases to at.,.phere 
and to surface water.  The estimated effective dose equivalents resu lting from 
each •thod of release are likely 111ch higher than anyone would. realistically 
receive , and ei ther pathway would result in radiation doses that are we ll 
Within acceptable limit s . 

In view of the low level of effect! ve dose equivalent ealculated for the 
•xi•lly exposed hypothetical individual ,  detai led calculations of collective 
close equivalents are not warranted. 

In this Co..antary, for the purpoaes of assessing the health impacts of 
ingeating and inhalina tritium, it is assumed that a unifora whole body dose 
equivalent of 1 Sv ( 100 rem) Will result in an average Ufetiae fatal cancer 
riak plua severe genetic risk of approxiiUtely 2 x 10-2. 

These risk valuea ref lect current est i•tes of the ICRP ( ICRP, 1 9 7 7 ) ,  but 
do not account for potential changes that •Y result froa the re-evaluation of 
the Japanese ato'lli c bomb survivor data . In addit ion ,  the quality factor of 1 
for tritium beta radiation used in this Co-.ntary is under review. However 
the net effect of both of these revieva is unlikely to reault in an increase 
of the riak values by an order of •gnitude . • . 

Applying the riak eat iutea given above to the effect i ft close equivalent 
valaea P,ven in Table 8 . 2  we find that the release to ataoephere opt ion wi ll 
re.ult in a lifeti• cancer plus severe genet i c  risk to the met hiP,ly 
exposed hypothetical individual of approximately 1 chance 111 10 a1llion .  

The releue to aurfac:e water option will reault i n  a Ufeti• cancer rtat 
plus aevere pnetic rialt of approxiaately 1 chance 1D. 1000 a1111on to the aoat 
bi&hly exposed hypothetical individua l .  

_ 7  Since these rialto are bo t h  below the Regligible Individual Riolt Level o f  
10 / y  reco-aded by the RCI.P, and below the risk. uaociated with one day o f  
aatural background , the health end safety of the public Vi l l  be unaf fected by 
tba releue of the treated wute vatan fro. 'l'MI-2 aad therefore either optioa. 
b acceptable . 
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hble 8. 1 - Auu•i.,.. Mde for c:alcul.atial tritiua ret-es to 
at_.pbere ad •rface water aad eeti..t.iq effectiw doae 

.. ai 'ft.l.eat• for c:lean ap of 1111 -te wter 

Diaperaion calculated uatna: blgheat x/.!1. fo< po1ot 1 . 7  ka ( l . OS at) east 
of aite 

Concentrations Of trltlua in air, 
food , and llillt are equal 

Individual consu•a only food 
grOWD. locally 

Concentratioa. of tritiua in drinking 
water is 1% of that in air 

12 

Release to Surface Water 

Un1fo<a alld.ng 1n <1 �· -,ate< with a 
flow rate 'lf 9. 7 " 10 a /5 

34 , 000 ft /a averaged over a year 

All food products includiq aquatic 
foods bave sa• tritiua concentra-

c tloa. u r1 ver water 

All drinking water C08ea froa tbe 
<ivar 

No iDhalatlon pathway exists 

Table 8 . 2 - su-<y of effec:tt .. - -hunt 
c:o..a.t81lta reaultiq froa two ..._ of nl.eaM 

ltelease to At110sphere lteleaae to Surface Water 

Effective Dose !gut valent Collllit•nt 

Total 

Pathway 
Food (67%)  
Milk ( 1 8%)  
Inhalation ( 13%)  
Drinking 

Water ( U )  

6 . 0  IISv ( 0 . 6  .,..,.) 

4 ..Sv ( 0 . 4  area) 
I IISv (O. l lir.,.) 
0. 8 ..Sv (0.08 area ) , 

0 . 06 uSv ( 0 . 006 area) 

1 3  

0. 02 �Sv ( 2  - • )  

Food ( 36%)  
Milk ( 10%) 
Inhalation (0%) 
Drinking 

Wate< ( S4 % )  

0. 007 ,Sv ( 0.  7 �a) 
0. 002 ,Sv (0. 2 ure•) 

O IISv (  O ,.rea) 

o. Ol l uSv ( 1 . 1  -·> 
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.lppeaclix B - De.c:oata.U..t i on .Factors a.quired to Ensure that the 
Dose fro• .ladionuclidea other tlum Tritlua are ltelatiwly lDBigo.ific:ant 

1be source term data shown in Appendix A were analyzed to determine the 
decontamination factor necessary to ensure that none of the f1 ve radionuclides 
lis ted in the inventory, would cont ribute 110 re than 1 %  of the radiation dose 
to members of the publ i c:  from t r i t iua during the release of the was te wat e r .  

8 . 1  Evaluation o f  a Process Releasing All Radionu c:lides to the Atmosphere 

For release to the at 1110aphere , it is assumed that no e f f luent would 
be released to water and that the radionuclidea are re leased during 
processing over a period o� one yea r .  The calculation was made using the 
AIRDOS-EPA (Moore .!!. al. 1 9 7 9 )  com�ter code . 

It vas also assu��ed that the radionuclides would be released at a 
constant rate during the processing of the was te wat e r .  Assumpti ons of 
the type given in !ICJ.P Report No. 76 (NCB.P 1984 ) were used for 
atmospheric dispersion and environmental t ransport and for the potential 
pathways of s i gnificance . Dose u t i -tea were aade for each radionucUde 
and then normalized to tbat for t r i tiua. All of the values are rounded 
to one signif icant digit . The re.ulta are given in Table B-1 • 

Table B-1 - The signific:anee: of c�Mea f roa five rad i onuclides 
relat i ve to trltiua for releases to at .,aphere 

Radioaucllcle Ratio of Doses to "that f roa Tritiua 

1 
20, 000 
30 , 000 

3, 000 
30 , 000 
20, 000 

Although the uncertainty ia probably leas than a factor of ten , for the 
purpose of applyina theM data to the situation at 'l'MI,  an arbitrarily chosen 
cri teria and doaea fro• othe-r -radionuclidea should not ·give rise to radiation 
doses greate-r thaD 1% of that froa tr1t 1u• 

The data in Tabla B- 1 indicate that lf the �urce tera for 90sr is 30 , 000 
times leas than that fOt' tritiua, the dose froa Sr would be no ., re  than 
that froa tritiua uau.ta.a the t'eleaaea of each are occur�ng ai 111.1ltaneoualy 
and are to the atlm8pbere. 'l'hua, if the aourc:e tera for Sr 1.8 3 , 000, 000 
t111U leas thaD that fOt' tritiua, the dose will be no •r• than 1% of that 
fro• tritiua • 

Since the source te.-. for tritiua 1o 4086 Glq /a3 ( 1 . 3 z!0-1 •Ci /ca3 ) ,  a 
90sr concentratiOD of 1 . 6  Dq/a3 (4. 3 " 10""" •Cil.,.• will reoult in a dose of 
10% of tbat fro• trltiua. U.lq 100% proc:e\8 9&luea fro• Table 2-5 of the 

3 July l 98g GPO le�ort (GPU, 1 986 ) we flad a Sr concentrat ion of O. 37 Mlq /a 
( 1 -z 10- l!Cl /ca • 'l'b.ia 'ftlue , taken together with an evapo�fttor decoa.talli
nation factor of 1 for trltiu• and between 1 00  aDd 1000 for Sr results in a 
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release conce,tration t�at woul� be 4 . 8  GBq /m3  � l . J :.: l J - l  i.JCi / cm J ) for '" fii t ium 
and 3,7  KBq/a (I  X IU- ..Ci /ca ) to 0. 37 l<Bq /m ( I  X w-8 ..Ci /cm 3 ) f or � S r .  
I f  it 1 a  possible t o  attain a decontallination factor o f  be tween 1000 and 1 0 , 000 
the 40% process value u taken from Table 2 . 1 wou ld meet these criteria . 

1. 2 Evaluation of a Process Releasins All Radionuc:lides to Surface Water 

Por releaaea to surface wate r ,  it ia aasu111ed that tritium and other 
radionuclides are released to water and that no eff luent enters the 
atmosphere direc�ly during processing. Both drinking water and consumpt ion 
of aquatic foods are included in the analys is . The results are given in 
Table B-2. 

TaiHe 1-2 - The significance of doses from f1 ve radionuc:Udes 
relative to trit ium for releases to surface water 

ladionuclide Ratio of Doaea to that from Tri tium 

I 
1 , 100 
2, 000 

100 
2 , 200 
1 , 500 

Again, for tba purpose of applying these data. to the aituation at 'Dli, a 
�ctor of two orders of ugnitude ( 100) baa been uaed.  U �again conaider 

Sr anct ln.c:lude thla factor of 100, then a source term for Sr which ia a 
factor of 200, 000 leu than the source term for tritium would give rise to a 
radiatioo dose of 11 of that froa tritium. 

Since the aouree tera for trit iua is 4 . 8  GBq/a3 ( 1 . 3 x1o-1 J.l�i /cm3 ) ,  the 90sr conceatraticm. -t be leas than 24 1Bq /a3 ( 6 . 5  x 10-7 pCi/cm ) f or the dose 
to be lover by a factor of 100 fro• that due to tritiua. U.ing the 100Z,srocess 
values froa Table 2-5 of t�e July 1 9" GPU �port (GPU, 1 986) we find a Sr 
concentration of .37 Jllq /a (1 x 10- pCi /cm ). Processing of g�e was te through 
the evaporator would enaure that the eff luent concentration of Sr would be 
200 , 000 ti•s leaa than the tritiua concent rat ion . 
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'ftle Center � DeVices and Jladiological IIHltll ataff hu revi- the Dl:aft 
SU(Iplellont 2 to tba Pragr-tic 1!1\viranoontal Dlp8Ct Stataaant related to 
�nation and di8p)llal of radiollctive wate resulting faa the llarcb 28 , 
1979, aocl.dant at the 'l!lree Mile Ialand nuclear station unit 2 (IIJRIG 0683, � 11>. 2, dated ...-r 1986) . our ef�ta wre diracted to an 
evaluation of the pjblic �til and aafety � aaaociated witll the 
pcapaaad alternatives for di-1 of wter wbicb - conl:lloinated aa a result 
of the aocl.dant. 11e baYe the following _,ta to offer • 

1. 'ftle dl.cuaeion in aiepter 3 hu -.potely - the alternativea � 
dUpa8itian of the aocident-9enerated wter togetbar witll the pdncipal 
-i.-tal � � each alternative. It _.. that t11eae � 
-.1d involft llint.a offaite individual and pcpllation doae and OOCU(IBtianal 
doae faa � of tritila, ceai,_l37 and atranti..-90 aa a fla:tion of 
the albarnatift •lscted . 
2. 'ftle _i..._.tal patllwya identified � each alternative covera the 
pauibls ..taaion patllwya tbat oauld � an the pcpllation in the 
_1..,.,. of VII and at potential - di8p)llal . aitaa. 'ftle radiation doae 
calculation - a -.lana � in AIIP8ftdlx B baYe provided 
......r.te utilllltaa of tba - to the ..,.illlllly ..- individual and 
tba pcpllatian witllln the 501118 (80 ki:..:-tar) radiua of the aite . 'ftle 
nnge of � faa tba albarnatlvea ...,...idarad are ...,.. in 'l'llbls 6.L and 
indicate tbat the - are alnilllll and wll witllin currant radiation 
pcotctian -· 
3. 'lila d1acuaaian in llactian 5 . 2  hu adeqUately -.a the radiological 
� and baaltll effecta to the toaCkforce pcpllatian, the ..,.illlllly ..
individual, and tba offaite pcpllatian witllin 50 aile& (80 kl:..:-tara) faa 
apaaure to radiollctlft effluanta. lie unaquhocally """""' witll the atataaant 
in llactian 5.2, page 5 . 5 ,  par"!!rllph 2, that - "'lllau rlaka are ftrY ..U 
in CICIIIpari- to cancer incidan» faa .,.,_ unrelated to the dl8p)llal of the 
.,..idant._atad - ·· 

Ill: . Micbaal T. -.lk, 1111: - 1'11911 2 

4. a:- of the alternativea � d� of aocident-rated -te involve 
offaite truck llhis-nte . �y, it ia pauibls to estillllte the . ..-. 
of ncn-radiological fatalities and injuriee that are likely to occur . lie 
"!!<ee -utely witll the conclusion in Olapter 6 that the -t aignificant 
potential � ...,.,iated witll any diapaaal alternative ia the riak of 
physical injury aa a rewl.t of a transportation aocl.dant. 

,_,.. JCU � the opportunity to review and .,._,t an tllia Pragr-tic 
lllnYi..,._.tal Dlp8ct Sta- . 
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The Honprab l e  Arthur E. Marri s  
. Mayor of Lancaster 

P . O.  Box H IS9 
1 20 N. Duka St�eet 
Lanca st er , Pa . 1 7 1 08 

· Dear=· ·Ar�·. 

44 Carri age Lane 
Annapo l i s ,  Md � 2 1 4 0 1  
F e b r L! Sr"( 22 , 1 987 

1 regret to hava t o  mi ss the upc:of'ti i" g  rn e e t i ng o f  t h e  TM I 
Ad vi sor y Panel . I wi l l  b e  on bus i n e s s  t r a ve l  to the west 
c oast Hon • •  through Fr i da y .  

I n  read i n g  the tran scr i p t ot= t h e  J .�n . � j  , 1 987 rroeet i n g  
noted th•t the al t.,..nat i ve of c c p a n  d i s � o s 3 l  o f  t h e  cl eaned-· 
up Ac c i d ent. resi dual wat·er was n o t  c:: omp l e -:. E: l  y c o n s i der e d .  { See 
page 22) The rea son c i ted wa<s a r.  i P tEI-n a t i c m a l  moratori � . <m on 
the ocean d i sp os a l  of any r a d i o a c f i vr;;o mat e;- :i a i . It s t r u c k  me 
odd and perhaps a sourc e o f  con·L � \ :; "i t:;n f a;- t l-· 2 publ i c  tt.at G n  
one hand Feder a l author i t i es do n:nt cor. s i  der- :- e l e ase of the 
wa t er to t h e  Susqueh anna a s i g n '!  f i ':: �nt � . H & i  t:. h  ;- i s ! :  yet the> 
U . S .  is . r epor t ed l y a party to a ;no;-ator i L:w. that wou l d  e:: c·l t.1de 
oc ean d i sposal . What goes?? -

I mad e a f ew ph one c a l l s  and d :i d  a ! i t t l �  l i b r a r ·r 
research .  I _ l earned enough to co.1v:i  r ; c ..,! IHe t l-: 2 t  t h i s 
a l ternat i ve shou l d  be ex am i ned mor-e t h c rcL:g!·l l y than i t  seems 
t o  have been . Let me share w i th you and t h e  pa.nel a b r i. e·r 
summAry of tha curr.nt. ocean d i sp osa l s i t u a t i on a s  I 
under :; t an d  i t .  · 

The Uni ted States i s  a s i g r..:?. t o l - : ·  tc t h e  i n t er n a t i onal 
"' Conven ·t. i on on 1;:he Preven t i on of H.a:- i m.' ! f'.:, J l ut i or. ' b y Dt..irnp i n g 
of Wastes and ot her t1at�er " .  Thi s Con ven t i ::�n i s  al so r e f e r r e d  
t o  at. t i mes as the Lond on Dump j ng C-:tnvep t � on . Thi = Co;; vR-n t j Q.., 
was �eve l oped i n  1 972 and was r a t i f i ed b y  the U . S .  i n  ! 975 . 
Under the terms of t.h i s Conven t i on , oce-a1" dump i n g  of a or oup 
of mat er i al s con s i d�tred par- t i c u l ar l y  haz ardous i s  proh i b i t ed ,  
I nc l uded i n  t h i s gr-oup ( Ann ex I >  a r e " :l i g h · · l E:: v e l  r· ad i o- ·a.:: t i ve 
was te& or other h i gh -l evel raoj i o - a c t i ve m a t t i:! r " .  The use of 
the ocean f ar- d i sposa l of l ow- ·l <e ·o/eJ. rad i o  B !: t i  ve wastes i s  
not proh i b i ted by t he conven t i on but si.ich d u mp i n g 11 r equi r e s  a 
a p r i or gener a l permi t 11 •  

• 

The U. S .  d i d permit a l i m i t ed 311:ount of oc ean d i s p o s a l  

of l ow-.. l evel radi oac t i ve w a s t e  i n  drums . y e -:\ r s  ago b u t  t h i s  

Prac� i c e was stopped , l �gel y becau$e of both nat i on a l  and 
i n ter-n at i onal sen si t i vi t i es -.bout use o f  t h e  oc ean s for sb.c;h 
purposes . Wi th . the •v•i .l abi l i t.y of a l t er nate mean s ,  such as 
sh.al l ow l •D.«. .. d i JI:PDsal , thare·. �� .. )Mtan no n eed f Dr generators 

of ,lQM-l evel . Nastes in �he U . S t o  p r es. fo� ocean 
. d i �osal -. · Other caunt r i e •  l ass-- endowed ui th l and they are 

Mi l l'i ng · ta ded i cate to such uwe have been 3tudyi ng t he 
. teChnt·cal •nd ..Wi ran-ntal i mp l i c at i on s  of oce�n d i sposal of ;�it I · al t:l: : i al ; eta. · ·  tiW .fJia8. tilh t'O. j:il=tu •a • ·o=i t .: :  1!1 at sai d  ax.:laele 

a• s a: apcaul a ttl:at ; TT 

I 1 :d 1 '  I I  L4 did a l i t tl e  l i b: a: ;  
1 I s I I 1 d a: cl "\ h a ve shown no 
teChn i ca l  ,. .. .an• f or prec l ud i !lg t h i· s me": h od of d i sp os a l , 
there remai ns consi derab l e  'Ar. e 3 !r i :; -.:::s .=  .:jf': t. he- part o-f some 
co�ri -� endor-se the .-prac t i c t! .  I n · 1 983 , del •g•t •!il to �he 
London Dumpi ng- Con venti on voted t o  su sp en d  l ow-l evel dump 1 ng 

· ·"••1:• •x.rc·i •••· p.,di ng comp l lt t i on of an e:{ p er t s • st u d y . 
Th• s�udy proved i nconc l usi ve. In September 1 9S5 , at a 
si mj l i ar •••• i on , th• London Conven t i on p as s sd a resol u t i on 
f or the cant.i nuad bann i ng of ocean dump i n g of l ow - l evel r ad i o

act i ve waste • .  Th i s  was · a non-b i n d i n g  r e s o �. u t i o'n . The Un i ted 
State& J o i ned with the U . K  • •  Canada , rranc e , South A f r i c a , an d 
Swi � z e r l and i n  vot i ng av·a i n st t h e  re;iol u t i on .  The Uni t ed 
Stat es del BQate nonethel ess d i d  s t a t e  t h a t  the U . S .  had no 
p l .ns f or ocean d i sposal . 

An of f i ci al •t t.he EPA advi sed t h at the Agency 
current l y  has n o  ru l es in p l ,.;;.c:e that :pel l o:.1t th e cr i t er· i a  
t h.5t. wou l d app l y  f or Qett i ng a gerera::  pl'!rm i t a s  p r e s c r i b ed 
b y  t he Conven t i on .  However- , i t  .� E p o s s i. b l e  suc:h gui dart c: e  may 
be -f or t h  comi n g  next year . 

I t  may wel l b e  th a t t h e  o c •.:>"'l.r- cH s p o s ,:>. l  a l -!: en-. at i v-e � .;a }• 
n ot be ·.,.. i ab l e  g i ven the t i .ne fr.r . .  : : -=  f t' :- ;nt=tl .: .: ;;9 d ec i s i on about 
the TMI Ootater . Nonethel e s s , i t  s .'? : rr, ;:;- t r:· o <  : o r enough po s i t i ve 
pos s i b i 1 i t i es t h a t  i t  shou l d not ba cr ;  5 n·. s :::;�d 11i thout -:: 1 C !2 er 
scrut i ny . 



Dr . Michae l T . Ma a n i k  
TMI P r o j e c t  Di rectorate 
Off ice of Nuc l ear Reactor Requ l a t ion 
U . S .  Nuc lear Requ l a tory Co .. i s a ion 
Wa s h i nqton , D . C .  20 5 5 5  

P.O. Box IU 
Pierre , SOUth DakotA 5 7 5 0 1  

· February 21·; -1917 - · · 

Re : Comments on Draft Supplement 1 2 ,  NUREG- 06 8 3 ,  Proqra..at i c  

Envi ron.enta l I mpact Sta tement r e l a ted t o  Decontamination a n d  
n i s[H)szll of Rad ioact ive Wa s t � s  reo u l t inq f r0111 March 2 8 ,  1 9 7 9  

Accident , Three M i l e  I s l a nd Nuc l e a r  Station , U n i t  2 ,  Docket 
1 5 0 - 3 2 0  ! December 1 9 8 6 )  

Dea r  Dr . Masn ik : 
I have reviewed this dra ft supp l ement and,  w i s h  to make the f o l lowinq 
comments . 

In the Summa ry on paqe v ,  I note that the di sposa l vo lume of 
accident -qenerated wa ter was • expected to be 4 0 , 000 to 8 0 , 000 cubic 
feet 1 1 1 , 0 0 0  to 1 3 , 0 0 0  cubic meter s ) " .  I b e l ieve that cub ic feet 
have been cor.verted here into square meters and not cubic •ters . 

In the second paraqraph of the su ... ry , I see that the f i na l  proces

s i nq wi l l  invo l ve about 2 . 1  mi l l ion qa l lons , or 7 . 9  mi l l ion l i tera 
with about 1 , 000 cur ies o f  t r i t ium and a .. l l er amounts of ces ium 1 3 7  

and strontium 9 0 .  There is n o  .ention here o f  uranium ,  p l uton ium 
or other transuranics , nor of other of the 500 d i fferent radionuc

l idea o f  potent ia l importance i n  the assessment of contamination 

around nuc lear fac U lties . Th is is a very ser ious overa iqht . I 

be l ieve that the concentration of a l l  of these shou ld be determined . 

The su-ry est i•tes that the considered di sposa l a l ternat ives wi l l  

have an i�ct o f  on ly 0 to . OO l  radiation-induced cancer deaths in 

the worker popu lat ion and· on ly . O to 0 . 0003 for radiation-induced 

cancer fata l i t ies in the offsite popu l a t ion . If this water is rea l ly 

that innocuous , should the p lant save it to be uaed in drinlcinq water 

fountains for the eaployees at the plant? or sboald it be carbonated , 

bottl ed ,  and sold in storea as epdnq water? - �"' 
V" ,,, 

2 .  

A s  I reca l l ,  the reactor core i n  th i s  p l a n t  was par t i a l l y me l ted 
down and th i s  water has been in and a round the 1 0 0  tons of par t ia l ly 
.. l ted u r a n i u m  !with p l utonium and other act ivat ion a nd f i ss ion 
products ) for nea r l y  seven years . Many of these - meta l s  and co11pounds 
are qu i te wa ter-so l ub l e , espec.ia l l y uran i u m . The Schwa r zwa lder 
Uranium M i ne , for examp l e ,  near Go lden , Co l orado , a t  t i mes pumps out 
more than a m i l l ion qa l l ons of water each day , and i n  the past 
! perhaps today a l s o )  th i s  has been d i scharqed i nto pub l ic water sup

p l ies . The water a t  t i me s  conta ins more than 1 0 , 0 0 0  p icocur ies per 
l i ter o f  a l pha r � � i a t ion from the urar. i u m .  T�� conta�t thPre he tween 
water and urani�• ore has been at rather coo l temperatures , not in 
a s uper-heated envi ronment such a s  has occurred at tM I - 2 .  I can ' t  
be l ieve that there i s  not a l arqe aaount o f  u r a n i u m  and i t s  proqeny 
and other transuranics d i sso l ved i n  th i s  wa ter in TM I - 2 .  And yet , 
in read i ng t h i s  report I didn ' t  see any men t i on · o f  a l pha radiation 
l e ve l s  per l i ter of water nor of the concent r a t ion of uranium and 
other transuranics i n  the water . 

In the manuscr ipt there was a d i scuss ion of background r ad i a t 1on 
leve l s  i n  sur face wa ters downs t rea• and these d i scuss the leve l s  of 
a l pha radiat ion and rad1um i n  the wa ter amo�n t i ng to severa l picocu
r ies per l i ter . The lack ot i n t or .. uon· in th1s dra f t  report on tne 
concentra t i on ot uraniu• and tran•uranics i n  the waste water i s  very 
puz z l lnq . 

The ranqe and concentrat ions ot radionuc l ides· in tne water shou ld De 
determ:a. ned by nu�r ot agenc1es And 1naependent lab0rator 1ea , ana 

the rad i a t ion protection qu1des shou ld De those deve loped by the �PA 

or Dy aor�on servat 1ve independent researchers . �or examp l e ,  the 

��A nas adv:a. sea a 1 1•1t ot lU p1cocur 1es per l l ter ot uran1u. 1n 

va ter , in contrast to a l iait of 6000 supported by the Dept . of lnerqy . 

�urther , the un1ts 1n tne DOOk snou 1 a  De cons i s tent v1tn present �PA 

pract 1ce . Ar: ter A l l ,  tn 1s :a.s an e:w:a.ronMnta l lllpact e"tat-nt . 

Maa 1at 1on ac t iVi ties enou 1a De expressea 1n tar .. ot p1cocUr1ee per 

U ter ot water alia p1cocunes per CUD1C meter or a u .  me uae of 
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awkward unlta Uke llicrocuries pe r  •l l l U iter and the use o f  l arge 

negat ive exponents abould be avo l ded , s lnce these are confus ing even 

to experts and eepecla l ly confueing to the pub l i c .  

I n  sever a l  p laces the text reads as i f  the trit iu• in the water i s  

there as the g a s .  1ft fact , tr i t iu• (which i s  hydrogen) oxidi zes with 

oxygen and ozone over ti .. to for• t r i t iated water or heavy water . 

The evaporat ion proce .. wi l l  s i., l y  evaporate off a l l  the tri Uu• as 

tr i t i ated vapor which is .ucb .are toxic on inha lation or ingest ion 

than ia t r i t i �• .;&s . 

I th ink that we do not have enough i nformat ion to .. ke a dec i s ion 

about the di spos i t ion o�b i s  water . I reco11mend aga inst any of the 

methods of di sposa l at this t i me ,  unt i l  there bas been exhaustive 

ana l yse s of the water by a number of agenc ies end independent 

l a bo r a tor ies at univer s i t ies , i nc l ud i nq one or two in Canada . The 

wa ter shou ld be ana l yzed a l so ,  for exa., l e , by the EPA and by the 

u . s .  Geo l oqica l survey , wh ich does qet i nvo lved i n  what happens to 

water in the envi ron•nt . I have attached a f iqure fro11 an EPA report 

on l iquid emi s s ions from a nuc lear power p l ant i n  norma l operat ion 

to show the ran9e of rad ionuc l ides r e l eased i n  such nor .. l opera t ions . 

I t h i nk we need to know ��are about the assumpti on.a.de in ce l 

c u l a t in4 doses t o  persons around the p l a nt from the radionuc l ides 

\oPh ich mig:,; t b� : e l e.: :::ed �y the var i o•Js a l t �r""t iveA prt"posed . Those 

dose e s t i mates shou ld a l so i nc l ude exposure to every one of the S O O  
rad i onuc l ides of poten t i a l  impor tance i n  t h i s  water , a n d  shou ld a l so 

con s ider concent rations of radionuc l i des by aar i ne plants and a n i ma l s  

i n  the food cha i n .  

Car l J .  Johnson , M . D . , M . P . H . · 
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Michael T. Masnik 
Three Mile Island Cleara.op Project Directo:rate 
Office or IU:lear Reactor Regulations 
us IU:lear Regulatory Comission 
Washington, DC 20555 

Dear Nr. Masnik : 

- - �  _ _  .... .., 
-· .... 1 -h 
-· ....,noylv.,la 111157-GIII 
717 144-7121 
TELEX I4-2311 
Wrtt.-. 01-=t: Dial Number. 

(717) 948-11461 

44l.G-87-L...(l(J32 Duc.-nt ID 01651' 

March 1 7 .  1987 

Three Mile Island IU:lear Statlan, lkll.t 2 (lMI-2) '" 
tperating License No. llPR-73 

llucket No. 50-320 
Colllllents or Draft 514Jplement 2 to the 

Progra ... tic Enviramental Iq>act Stateooent - Three Mile Island lkll.t 2 

The purpose or this letter is to provide IJ'IJ IU:lear coo.ent on Draft 5<4>Ple
lll!nt 2 to the Programatic Enviramental lq>act State.nt - Three Mile Island 
lkl1 t 2 (PElS) . In addition to the detailed .,_ts provided herein, the 
information provided in IJ'IJ IU:lear letters 44l.D-86-L-0018 dated February 3 ,  
1987, a nd  lllllD-87-1..-DOZJ dated February 18, 1987, .should be considered a s  an 
integral part or our CIJIIIII!nts on 514Jpleooent 2.  

FRS/J.JI/eti 

Attac:'-nts 

Sincerely, 

/s/ F. R. Standerfer 

F. R. Standerfer 
Director, lMI-2 

cc: Director - lMI-2 Cl� Project Directorate, Or. W. D. Travers 

GPU Nuclear Corporation Ia a subsldllll)' ol the o.-.1 Public Utllltln Corpcntlon 

aM4EJITS 10 11£ DMFT SI.FI'LEIENT 2 10 11£ 
�TIC ENVJRIJIENT,._ DNCI" STATEIENT - TIRE MILE ISlJN) IJIIT 2 

1. �. page VI - Radl.at.l.on-inlb:ed c.ncer fatallties in the aff-sl.te 
papulation is different hal tlllt Usted in peges 5.5, 6.1 Mill 6.2 or the 
report. 

2. -.clature, page lCXYI - Tritilll contains thzee ru:leons vice neutrons . 

3. Section 2.2,  pages 2.3 Mill 2.4 - The diiiCUision about drirKlng the 
processed water lhould be deleted. The -· given ln Table 2.3 for 
drlridng the processed water •Y be c:onl'using to the poblic. 

•·  Sections 2.2.1 ,  2.2.2 ...., 2.2.3, pages 2.5, 2 . 6, 2.  7 ...., 2.!1 - These 
sections irclude good diiiCUisions about the charecteristics, 
interactions , ...., envi-1 concentrations or the radioru:lldes to be 
released. If additions! racliOru:l1des aze lidded to the inventory Ust , 
as a result or the infor.tion provided in IJ'IJ IU:lear letters 
lalllD-87-1..-0018 - 44l.D-87-L-4123, the PElS lhould be --*I to include 
silll.lar discussions about the additions! radioru:lides. 

5. Section 2 . 2 . 3 .2, page 2.!1  - The typical dietary intake or stronti .. 
should irclude a tw period, e.g. , 1. !1  111�/day vice 1 . !1  
llilligranos. 

6. Section 2 . 2 . 3 .3 , page 2.!1, first paragraph - llllckgrolrd levels or Sr-!10 
are •routinely" llleaSUred, rather then •razely" -sured. 

7. Section 2 .2 . 5. 3 , page 2 . 12 , second paragraph - "Very low concentrations 
are also detrt.ental. • lhould be, "Excess! vely low concentrations aze 
also detri111e11tal . • 

8. Section 3 . 1 . 1 ,  page 3.3  - Should l'llte tlllt evapo:rator botU.S •Y be in 
the form or a dry powder, in whl.cll case solldification will l'llt be required; dry powder disposal •Y be in dNIIS. 

!1. Sectlan 3 . 1 . 1 . 1 ,  page 3.3  - Should indicate that the evaporator is 
IIIOdular vice transportable, i.e. , the IIYIIP01'8tor •Y l'llt be transportable 
as a single Lnit.  It •Y requize several ...U.s to be transported to 
the site ror assenoly. 

lD. Section 3 . 1 . 1 . 1 ,  page 3.3,  first pa:rag:raph - Should change the sixth 
sentence or tbl.s sectlan to reacl, � rono or asture separator or zr ::!1rheater would be provided to assure tlllt li�J�id drgplets and 

ssoi � aze l'llt discharged with the water vapor. •  

l l .  Sectlan 3 . 1 . 1 . 1 ,  page 3 . 3 ;  Sec tlan  3 . 1 . 1 . 2 ,  page 3 . 6  - Although the 
orl.gi.-.1 IJ'IJ IU:lear proposal anticipated tlllt -.at rroa the 
evaporator would be routed to an existing atlmtlpl"eric dischlrge paint , 
this plan hes been �fled. It is antic1pated that a separate exlwlst 
stack (c:urrent:ly anticipated to be 100 feet high) will be installed with 
the evaporator. 



12. Sectlan 3.1.1.1, 111118 3.3 - AltllaiVI the origlnU GI'II IU:lar pnpDS��l 
a....acl a 3 ga11111n flownte for the 11¥11P01'11tor, it lhDuld be noted that 
hlPr flow ntes an acceptable if ev�PDrator el'f....U �Y with 
Technlcal !ipeclf.lcat1ons Ulllts .  . 

U. Sectlan 3.1.1.1, 111118 3.6; Sectlan •.5,  111118 •.12 - ShDuld indicate that the low 1ew1 wste (1.1.11) •Y be sll1pped to any �lsl LUI. burlsl 
site and that the u.s. Ecology site near �. W.olll.ngton, •s 
apeclf1cally evaluated as it ws judgod to be t11a baunding case fn. a 
transportatlan accident standpoint. 

1•. Sectlan 3.1 .1 .2 ,  page 3. 7, third paragraph - The .,.,...1 dose values 
stated (e.g. , "dose to the •xl.nally exposed individl.al 1s estiolated to 
be 0.9 - to the bone and 0.2 - to the total body" ) do not appear to 
be correct. This arn�al dose appears to result in a 50-year dose 
COIIIIIitllent tlipr than 3 ... to the bone and 0. 5  ..... to the total body. 

15. Section 3.1.2.2,  111118 3.12, third paragraph - The person-rem to the bone 
(2 person-re���) is less than the person-za to the total body 
(3 person-ra) . Hr:Never, the bone doSe to the •xially exposed 
individl.al is tlipr than the total body dose. There appears to be an 
error in the person-.- ...-rs . 

16. Sectlan 3.2.1.2,  111118 3.16, rirst paragraph - Should inclUde an 
asseSSIIellt due to airborne dispersal or solids. 

17. Sectlan 3.2. 1 .3 ,  111118S 3.16 and 3.17 - ShDuld also inclUde a dose from 
the grtllnlwater pathway. 

18. Section 3.5.1,  page 3.31 - EPA drinking wter standards for sr-90 and 
cs-U7 are not llll!lltioned. 

19. Figure •·••  page • . 5  - Population distribution is not the same as used by 
TMI. The population distribution used by TMI is provided in Attac-nt 2. 

20. Section 4.1 .3 ,  page 4.9  - -1 groundwater elevation is closer to 282' 
MSl average. 

21 . Section 4 . 2 . 2 . , page 4.11 - Other endangered species occur in the TMI 
vicinity. For exanple, ospreys have been observed around the York Haven 
i� pond by TMI personnel .  Paragraph should 1nd1cate that other 
endangered species •Y visit the site. 

22. Section 5.2, page 5.• - References to BElR I and BElR III are confusing. 
The section should clarify the intended use or uch report . 

23. Appendix 8, page 8 . 1  and Section 3.1 .1 .3 ,  page 3 . 9  - Diester Coo.nty and 
BalU.Ore City have water intakes in the Susquehanna River. Alttough 
they generally do not use Susquehanna River wter, that potential 
exists. Therefore, TMI uses 6 lll.llion persons for the total population, 
including these luge onetropolltan areas. Since the possibility exists 
that these tw water sources could be in use for short periods or tl.nle, 
accident calculations should inclUde these populations. 

a. Sectlan 3 •• • 2.2, page 3.29 - llllt liwr d11Ct1U'g11 flawata is ueed7 
Since rlwr flowrata is 11'1 iJipDrtll'lt t-=- in populat1an dose, a IIDrt 
tam nleue could • da1111entaly concU:tall cming � rlwr flow to 
- populatlan dose. lhe aptian shauld eli- the pollllntial 
I'8IU:t1an in populatlan - -'-t.rlt with pnpar tJJdrV or t11a nleue U.a. , at apring flood) . 

25. ,._.,ix 8, 111118 B. l and Sectlan 5.1, page 5.1 - Doses to the populatlan 
should include the entire fed populatlan 1n the 50 ll11a ndius. 
Lancaster Coo.nty ,_ - or the �t foodstuff value pa!Cllctions by 
county in the entire country 0 'llwnf'on, ellpOrt or thasa foodstuffs 

. should be consl-. It is i.--.J.stant to incorponte the questiOIIIble 
blly shellfish pattway and not the fed populatlan within 50 wiles. llhlle 
the resident populatlan is about 2.2 lll.llion people, the fed populatlan 
can approach 15 lll.llion people. 

26.  "Ppendix 8, page 8.1 and Sectlan 5.1, page 5.1 - Till used 6 lll.lllon 
persons as the dr1nk1ng wter populatlan. s... discusslon or the size or 
the potentially exposed population 1n Diester Coo.nty and BaltS.Ore City 
wuld be appropriate. 

27. Appendix 8, page 8.1  - The river flownte given here should be included 
in the discussions in the body or the report. 

28. Appendix 8, 111118 8.1 - A near field dilut1an factor or 0.2 is appropriate 
for the fish pathway, biiSed on Regulatory QWie 1.109 and TMI/Sutron dye 
studies or the Susquehanna River. 1t1y tws a flow or 3150 cfs been used 
for the fish pathway only? 

29. Appendix 8, page 8.2 - Inclusion or the Bay -llfilll pathway is 
i""''Propriate. Then is clearly a draatlc dilutlan 1n the blly .  The 
behavior or �nna River •ter in the blly is not -led. Surely 
channel flow or the �tar r...-ter, dilutlan in the blly ,  flushing by 
tidal action, and input rn. other rivers (Diester, Patapsco, POtcMac , D'q>tarl<) alee the calculatlan grossly inaccurate. Further, •ny 
shellfish grounds are in tributary wters 1llh1ch •Y not be lllpacted by 
SUsquehanna River water. Finally, long hold up U.s in the J.......,.m or 
the IUIIerous dams -.stre• contribute to natural .-oval processes. 

30. Appendix 8 ,  page 8.3 - Input ingestion par.eters for the concerned 
population do not appear to be consistent with Regulatory Qd.de 1 . 109. 

31. Appendix 8 ,  page 8.3 - ,.,..1 50-<ll.le radius procilctlan flguns an not 
consistent with those used at Till ; i.e. , praxiately 2 x loB kg/yr 
eat,  2 x lo' kg/yr vegetables and 2 x 10" 1/yr 11111<. 

32.  "Ppendix 8,  page 8.3 - The pathway fractions an inconsistent with those 
used at TMI. Based on the 8111Ull land use _.., .,st llilk and beef 
ani•ls an on pasture for about 7 ...ttw or the year. 
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33 . General - The total afiO.Jnt: of proces sed water at TMI-2 is i nc reasing at:  a 
faster rate than originally predic ted . Thi s increase is dUe to the use 
of deminerali zed water for various plant processes that were not 
originally anticipated ( e . g . , deminerali zed water has been txJrated to 
requried RCS corc:entrat:ion far use i n the coagulant addi tion system) . 
(J'U Nu:lear now antic ipa ':.es tha t  approximately 2 , 300, COJ  gal loris of water 
wi l l  require evaporation . Howeve r ,  since this addi tiona ! water was 
llf"'::ontaminated prior to use at TMI -2 , the amount of radionuc lides 
available for release f rom TMI-2 remains constant . 

· 

ATTACHMENT 2 
44! 0-87-l - 0032 

POPULAT I ON AFFECTED BY GASEOUS PATHWAY PEOPLE 

D I RECT I ON s I DOWN W I ND )  
3. -E+81 3. &00E+I!I 1 4. 341!1E+I!I2 6. 680E+02 4. 640E+I!I2 
8. 31!17E+83 7. 41!1 1 E+I!I4 2. 836E+84 8. 542E+84 1 . 1!134E+05 

D I RECT I ON ssw I DOWN W I ND )  

1 . seeE+81 4. 1 1!11!1£+8 1 3. 1!141!1E+I!I2 4. 1 60E+I2 3. 871E+02 
3. 97:5E+I3 1 . 9 1 1E+I!I4 4. 263£+1!14 2. 491E+84 4 . 1 79E+04 

D I RECT I ON sw I DOWN W I ND )  

1 . 500E+11 1 . 1 31!1E+I2 3. 200E+I2 4 . 481!1E+02 5. 1 60E+02 
3. 4 1 6E+I3 1 . 2 1 9£+14 1 . 320E+04 2. 249E+I4 2. 250E+04 

D I RECT I ON ws.w I DOWN W I ND )  
1 . 400E+0 1 2 . 371E+82 3, 211E+82 4. 481E+I2 5. 760E+02 
3 . 467E+03 1 . 284£+04 1 . 30 1 E+84 1 . 877E+I!I4 2. 1 88E+04 

D I RECT I O!\ w C DOWN W I ND )  
::. .  8042'· !:: + 0 1  3. 330E+02 3. 200E+02 4. 481E+02 5. 8.20E+0.2 
5. 453E+03 1 . 362E+84 4. 26:5£+14 3. l!SIE+04 3. 789E+04 

D I REC T I ON WNW I DOWN W I ND )  
l . SiltJE+0 l 2. 5 1 1!1£+12 3. 161!1E+e2 4 . 641E+12 5. 990E+02 
8 . l 2 ! E+03 3. 28'3E+I4 1 . 464E+84 1 . 1 66E+84 8. 473E+03 

D I RECT i ON NW IDOWN W I ND )  
1 . 300£+01 1 . 2 1 1!1E+02 1 . 691E+02 2. 590E+12 1 . 8 1 4E+03 
2. 986E+04 6 . 2 1 :5£+04 8, 231!1£+83 1 . 1 1 8E+04 1 . 066E+04 

D I RECT I OI\: NNW IDOWN W I N D )  
9. 111E+IIZI 5. 711!1£+81 1 . 27:5£+13 8. 291E+I2 1 . 8'33£+13 
1 . &62E+04 1 . 281 E+84 1 . 813E+04 1 . 597E+84 1 . 750E+84 

D I RECo i ON N I DOWN W I ND )  
7. 000E+I0 8. 1 00E+01 3. 1 04E+I3 15. 654E+I3 1 . 779E+83 
1 . 326E+04 1 . 274E+I4 2. 3 1 9E+I4 4. 1 98£+84 3. 01515E+04 

D ::: �ECT I ON NNE I DOWN WI ND ) 
3. 0101::+0� 1 . 33�E:+02 2. 721E+IZI2 3. 241!1£+02 3. 981E+02 
9. e64E+03 1 . 484!::+04 2. 457E+84 1 . 972E+I4 4. 388E+04 

D I R=:C7 I O N  NE I DOWN W I ND )  
2. 800E+Ill l 1 . 330E+02 2. 2 1 1!1£+12 3. 1 10£+82 3. 981E+02 
4. 2112£+03 2. 229E+04 2. 15153£+84 1 . 967E+84 7. 477E+04 

D I RECT ; C:..\ ENE I DOWN W I ND ) 
3. 700::+0 .  1 . 330E+02 2. 2 1 1£+12 3. 1 00E+82 3. 880E+02 
2 . 3£6E+�3 1. 630E+04 2. 776E+84 3. 15715E+04 1 . 5850:+15 

I H RECT I OI\: E IDOWN W I ND )  
4. 000E+0 ! 1 . 1 71E+02 2. 2 1 1E+82 4. 250E+02 5. 1 1 0E+02 
1 . 068E+04 3. 174E+04 3. 684E+84 3. 432E+04 4. 745E+04 

D I R::cT : D'II ESE I DOWN W I ND ) 
3. 7010:+0 ; 1 . 140E+I2 1 . 601E+I2 2. 910E+82 4. 961E+02 
3 . &93E+03 3. 787E+04 9. 1597E+84 4. 131 E+I4 15. 82 1 E+84 

D I RECT I ON SE IDDWN W I ND )  
3 . 400E+I 1 1 . 1!131!1E+82 1 . 600£+12 2. l!IIIIE+I2 2. 791E+82 

2. 444E+I3 2. 1 158E+84 2. 2 1 :5£+84 3. 273£+04 3. 4315E+04 

O I IIECTI ON SSE IDDWN W I ND )  
2. 1511!1£+81 8. 600£+11 1 . 6151E+82 3. l l llE+IN! 2. 281E+02 

3. &78E+I3 1 . 862E+04 2. 228£+04 2. 986£+04 15. 9 1 1E+84 

D l STA!\ICES I METERS )  F O R  ABOVE TABLE 
6. H!'0E+I2 2. 4 1 3E+I3 4. 122£+03 15. 631 E+83 7. 241E+83 
1 . 207£+04 2. 4 1 4E+04 4. 023E+04 15. 632E+04 7. 24 1 E+04 



Department of Energy 
W"""lnglon, DC 20585 
March 3 1 ,  1987 

Mr. Wi l l i am c. Tr a v e r s  
D i re c t o r  
T M I - 2  C l e a nup P r o j e c t  D i rectorate 
Of f i ce of Nuc l e a r  Re a c t o r  Reg u l a t i o n  
u . s .  Nuc l e a r  Reg u l a t o r y  Comm i s s i o n  
P . o .  Box 3 1 1  
M i d d l e t o w n ,  Pe nnsyl v a n i a  1 7 0 5 7  

Dear Mr.  Trave r s :  

Th i s  i s  i n  response t o  yo u r  l e t t e r  o f  De c e m b e r  2 9 ,  1 9 8 6 ,  t h a t  
f o r w a rded Dra f t  Supp l e m e n t  2 to the T h r e e  M i l e  I s l a n d  Un i t  2 
( T M I - 2 )  Program m a t i c  E n v i ro n m e n t a l  I m p a c t  S t a te m e n t  f o r  the 
Department of Energ y ' s  rev i e w  a nd comm e n t s .  The Dr a f t  suppleme n t  
a d d r e s s e s  po te n t i a l  e n v i ronm e n t a l  i m p a c t s  assoc i a ted w i t h  the 
d i spo s a l  of rad i o a c t i v e l y  contam i n a ted water r e s u l t i ng f rom the 
TMI a c c i d e n t  t h a t  c u r r e n t l y  i s  s t o red a t  the TMI s i te .  

T h e  Dra f t  Supp l e m e n t  i n c l udes t he e v a l u a t ion o f  1 0 a l t e r na t i v e s , 
s um m a r i zed in T a b l e  3 . 1 ,  w i t h  respe c t  to:  ( 1 ) s y s t e m s  and 
ope r a t i ons requ i red for i mp l em e n t a t io n ;  ( 2 )  e s t i m a t ed env i ron-

. m e n t a l  impac t ,  i n c l ud i ng r i s k  of rad i a t i o n  exposure to �he publ 1 c  
a nd  t o  worke r s ;  ( 3 )  proba b i l i ty and consequences of a c c i d e n t s ;  
( 4 )  comm i tm e n t  o f  r e s o u r ce s ,  i n c l ud i ng cos t ;  a nd ( 5 ) reg u l a tory 
c o n s t ra i n ts . 

Ba sed on t h i s  e v a l u a t i o n ,  the Nuc l e a r  Reg u l a tory Co m m i s s i o n  { N RC ) 
s t a f f  conc l ud e s  t h a t  t he a c c i d e n t-genera ted w a t e r  c a n  be d i sposed 
o f  w i thout s i g n i f i c a n t  e n v i ronm e n t a l  impac t ,  and that among the 
a l t e r n a t ives e v a l u a t e d , no a l terna t i ve i s  c l e a r l y  p r e f e r a b l e .  
Es t i m a t ed rad i o l og i c a l  r i s k s  to the g e n e r a l  publ i c  a r e  very sm a l l  
f ra c t ions o f  e s t i m a ted normal i n c idence of cancer f a t a l i t i e s  a nd 
g e ne t i c  d i sorde r s .  The m o s t  s i g n i f i c a n t  po ten t i a l  �m p a c t  � s the 
r i sk of phys i c a l  i n j ury i n  the event of t r a n s po r t a t ion acc i d e n t s  
f o r  those a l t e r n a t e s  i n v o l v i ng ·of f s i t e  d i spo s a l .  One of t h e  
a l te r n a t i v e s ,  i nvo l v i ng i nd e f i n i te con t i nuat ion of l i qu id s torage 
a t  the T M I  s i te ,  is .  con s i d e red i nappropr i a t e  be c a u s e  i t  s i mp l y  
d e f e r s  t h e  u l t i m a te d e c i s ion on d i spos a l .  T h e  G P U  Nuc l e a r  
Corpo r a t i o n  ( GPUNC) a l ready ha� proposed �o

. 
t�e N�C t h e  

a l t e r na t i ve i nvo l v i ng evapo r a t ion a nd sol 1 d i f i c a t 1 on of bottoms 
at t h e  T M I  s i t e  a n d  d i s p o s a l  a t  a c o m m e r c i a l  d i s po s a l  s i t e .  

Three of t he a l te r n a t i v e s  e v a l u a t ed involve d i sposal of t h e  T M I  
contam i n a ted w a t e r  a t  a DOE f ac i l i ty ,  e i t h e r  H a n f o r d  or the 
Nevada Te s t  S i t e  ( NT S ) .  Of these a l t e r n a t ives evapora t i on f rom a 
spec i a l l y  l i ned pond at the NTS m a y  be a f e a s i bl e  a l t e r n a t i v e : 

- 2 -

howev e r ,  ne i ther d i sposal b y  d e e p  w e l l  i n j e c t ion a t  N T S  n o r  c r i b  
d i spos a l  a t  t h e  H a n f o rd s i te should b e  cons i d e red as reasonable 
a l te r n a t i v e s . 

DOE pol i c y ,  em bod i e d  in Order 5 8 2 0 . 2 ,  i s sued Fe bruary 6 ,  1 9 8 4 ,  
s t a t e s  that d i sposal opera t ions i nvolv i ng d i s c h a rg e s  of l iq u i d  
l o w - l ev e l  w a s t e  ( L LW) d i re c t l y  to the env i ronment or on natural 
so i l  c o l um n s  s h a l l  be replaced by other techn ique s ,  s u c h  as 
sol i d i f i c a t i o n  prior to d i spos a l  o r  i n - p l a c e  immob i l i z a t i o n ,  
u n l e s s  spec i f i c a l ly approv ed on a c a s e-by- case ba s i s .  I n  
a dd i t i o n ,  the Of f i c e  of En v i ronme n t ,  sa f e ty and · ae a l t h  i s  
comm i t ted t o  encou rag i ng a nd suppo r t i ng a c t i v i t i e s  r e l a ted t o  
d i sc o n t i n u i ng the prac t i ce of d i scharg ing contam i nated l i q u i d s  t o  
t he ground. Furthe r ,  i f  l i q u i d  L L W  w e r e  d i sposed to u n i t s  s uch 
as c r i bs o r  i n j e c t i o n  we l l s  such u n i t s  wo uld be po t e n t i a l  s i te s  
u n d e r  t h e  Comprehe n s i v e  Env i ro nm e n t a l  Re s po n s e ,  Compe n s a t i o n ,  a n d  
L i a b i l i ty Ac t ,  w h i c h  may requ i re c h a r a c te r i z a t i o n  s t ud i e s  t o  
d e t e rm i ne t he need f o r  remed i a l  a c t i o n s  to p r e v e n t  or m i n im i z e  
the r e l e a s e  o f  ha z a rdous substance s ,  i n c l ud i ng rad i o n uc l i de s ,  to 
t he e n v i ronm e n t .  Conseque n t l y ,  the a l te r n a t i v e s  i nvol v i ng d i re c t  
d i sc h a rge to the so i l  throug h  c r i bs a t  H a n f ord or · i n j e c t i o n  
we l l s ,  a t  N T S  should b e  e l im i na ted f rom f u r ther cons i d e ra t i o n .  

A s  s t a ted i n  the E I S ,  the a l t e r n a t i v e s  invol v i ng of f s i te s h i pm e n t  
of the w a t e r  or t he • s o l id i f i ed w a t e r •  ( w i thout pr ior evapora
t i on) w o u l d  resul t i n  an e s t i m ated num ber of t r a f f i c  ac c i d e n t s  
m u c h  h ig h e r  t h a n  t he o t he r  a l te r n a t i v e s  b e c a u s e  of t h e  g r e a t e r  
qua n t i ty of s h i pm en t s .  Moreove r ,  the sol i d i f i c a t i o n- o f f s i te 
s h i pm e n t  a l te r n a t i ve r e s u l t s  in a total w a s t e  v o l ume an order o f  
m ag n i tude o r  m o r e  h i g h e r  t h a n  t h a t  for t h e  o t h e r  a l t e r n a t i v e s .  
F o r  t h e s e  reason s ,  we be l i eve t he env i ronm e n t a l l y  pre f e r red 
a l te r n a t i v e  appe a r s  to be ons i te evapora t i o n .  

P l e a se f i nd e n c l o s ed a l i s t  of techn i c a l  comme n t s  to a s s i s t  y o u  
i n  rev i s i ng t h e  d r a f t  E I S. 

E n c l o s u r e  

Yours t r ul y ,  

� 
a l k e r  

s e c r e t a r y  
Env i ronm e n t ,  S a f e t y  a n d  He a l t h  



> 
. 
w 
N 

E NCLOSURE 

DOE Techn i c a l  Comments for T M I - 2  EIS Related to Decont am inat ion 
a nd Di sposal of Rad ioac t ive wa stes Re sul t i ng from March 28, 1 9 7 9  
Acc ident 

1 . There appear to be errors on Table 2 . 5  in the t r i t i um  
concentration values.  The correct value f o r  both soluble and 
i nsoluble forms of t r i t i � as taken from the NRC regul a t ion 
10 CFR Part 2 0  is 3 X 1 0- m C i/m l .  

2 .  Qu a n t i f i cat ion of a i r  d i spers i on and water d i l u t ion would 
f u r t her the argumen t s · on m i n imal env i ronmental impac ts 
assoc i ated w i th the evaporat ion and river d i scharge opt ions. 
I n  t he case of r iver d i scharge a calculat ion of the 
concentration of the pe r t i nent i sotopes at the po i n t ( s )  of 
w a t e r  s u p p .L y  i n t a k e  and a t  the tap wou ld be most u s e f u l .  Al l 
a s s um p t ions used in these c a l c u l a t ions should be prov ided i n  
the E I S . 

3 .  Approp r i a te DOT r eg u l a t ions for transport of rad ioac t ive 
m a t e r i a l  should be refe renced and d i scussed in relat ion to 
th!it al ternatives i nvol v i ng transportat ion. 

4 . S i m i larly,  the document should expla i n  the s tatus of 
agreements/ cons u l t a t ion with DOE c oncern i ng use of DOE 
fac i l i t ies for waste d i sposa l ,  to help the reader underst and 
the extent to wh ich these are real i s t i c  al ternat ives . 

s . Doses and risks for an acc ident i nvolv i ng contam ina ted water 
should be quan t i f ied.  Ta ble 5.1 i nc l udes no of f s i te dose 
for opt ions 3.2.1 - 3.2.3.  Howeve r ,  a s i ngle truck acc ide n t  
c o u l d  lead t o  pote n t i a l  exposures higher than a n y  others i n  
t h e  table. 

6 .  The format for d i sc u s s i ng the treatment opt ion s ,  system 
and operat ion, est imated envi ronmental impac ts,  poten-
t ia l  accidents , and reg u l a tory cons tra i n t s  is excellent.  
very l i t t l e  was s a id about requ i red env i ronmental mon i to r i n g  
for each option e.g . , w a t e r  t a b l e  we l l s ,  es tabl i shment of 
backg round cond i t ions at selec ted d i sposal s i te s ,  and s tream 
a nd r i ver sampl i ng .  

7 .  The SUII mary should i n c l ude Table 5 . 1 .  Th i s  i s  the 
a l terna t ive impact s ummary of the report and is the 
i nformat ion a dec i s ion wi!l be based upon. 

a .  The • ac h ievable" column in Table 2.2 could be accompan i ed  by 
more expl anat i on from the text. 

�-... . .  .'\ i:{Hit) 
THE ADVISORY PANEL FOR THE DECONTAMINATION OF 

THREE MILE ISLAND UNIT Z 

. . . . .  

March 31, 1987 

Vice ll&niml Londo W. Zech, Jr, 
Qlaixmn 
Mlclear Regulat:OJ:y Q:lmdssicn 
llatalli.c lblldin:] 
:1.717 'H '  St.reet , N.W. 
washingtal, D. C. 20555 

Dear Qlaixmn Zech: 

A oeeting of the NR: • s Citizen lldvisory o:m.ittee for the Decc:ntaminatial of 
'lhra> Mile Island' !hit II '"'s held a1 wednesday, March 25,  1987.  'Die puxpose 
of the oeeting was to receive public test:iJraly and cament oo the Draft 
&Jppleorent to the EnV:i.ra1nental Inpct Statement dealing with the disposal of 
acci.dent-qenerated ... ter and the disposal opticn of oo-site evaporatial 
xec:annel1ded by GPO. '1his meet:ing , lihich was a c:cntinuatial of a 5-hcor session 
held in lancaster, Pennsylvania oo February 26 , began at 6 : 00 p .m. and concluded 
shortly after 11: 00 p.m. 

· 

At both of these meetings virtually all public cament ,..s in q>pe>sition to the 
pzcposed evapcmticn plan put forth by the cpemtor. <llnt:inued storage in the 
holding tanks oo the island was the preferred option put forth by RDSt citizens. 
'Die !U>lic, in etressinq this opticn, expressed distmst of GPO's cpemtian of 
the plant in qeneral and the evapcmticn in particular. together with the st=nq 
feeling that the ama azwnd the plant had already received radiatial expcsure 
fran the accident and a:bsequent cleanup and did not """t to add any additional 
expcsure, at any level . 

GPO testified that any a>e of a nunt>er of alternatives reviewed would safely do 
the jcb and that oo-site evaporat1cn ..,s their rec<JIIIEIIded alternative. · '!bey 
stressed that they ....., very sensitive to cannmity concems and that is Mly 
the disr:Nrge to the SUsquehanna River ""s not qiven st=nq consideraticn. 

'Die NR: staff CQtl:ined the 10IJdt that they had perforned in CCi1p].eting the Draft 
9Jppl.anent EIS. 'Die staff stressed that no alternative was found to be clearly 
preferable and that the total quantified iDpoct: of any alternative is very snall. • 
.llccordilJ} to the staff , the RDSt siqnificant potential iDpJct associated With 
any dispotlal alternative is the risk of P,Ysical injuxy associated with transportaticn 
accidents. Lastly, NR: staff stated that indefinite oo-site storage is :i.nccnsistent 
with the Qmnissial ' s  pclicy that the cleanup, includinq the renDVal of radioactive 
wastes fran the DO: site, be carried CQt safely and expeditiously. 

,.:-
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Vice Mairal. Lando W. Zech, Jr .  
Much 3 1 ,  1987 Page 2 

!t>l.lowing the J:eee:ipt of these caments, the Panel then attenpted to 
dewlap a CCI1SE!l1SUS m the issles for n!CCJIIIE!ndation to the camdssion. n.. 
following IIDtians wen considel:ed by the Panel : 

1) A IIDtion that "the lkaft SUpplement to the Enviramental Inpact 
dealing with the �1 of the accident-generated ""ter is an 
acceptable doclment" passed with a vote of eight (8) for and 
t>«> (2) against. 

2) A IIDtion to "oppose the evaporation option" put forth by GPU ""s 
passed with a vote of five (5) for, foor (4) against and one (1) 
abstention. 

3) A IIDtion to "DBintain the status quo until a stronger case can be nade for dl!finitive action, including evaporation or a rore 
desirable alteznative" ""s not approved due to a vote of five (5) 
for and five (5) against. 

n.. Panel devoted a cxmsiderable Oli'CUIIt of tllle to the .... ter disposal JtBtter. 
I have attenpted to SUIII1Brize ..nat happened at our neet� of February 26 and 
Much 25. In order for the camdssion 11lOidJers to qet the total picture , the 
Panel loOOUld encourage you to review the entire transcriPtS of these neetings. 

we look for....rd to neet:ing with you at 11 : 00 a .m. on l\pril 16 in washington; 
this will provide us with a further opportunity. to discuss this subject, .mich 
is of cxmsiderable inp:>rtance to the clean-up effort. unfortunately, due to a 
lonq-standinq camdtment, I wlll be unable to join you in washington. lboever ,  
it i s  expected tha t  the Panel wlll be well represented by ten (10) o f  our 
11"1!11iJers; Joel RJth will act as the chair. 
Please feel free to cmtact ne should you have any questions in regard to this 
letter . 
Sincerely, 

Arthur E .  M:>rris, Mayor . 
CllairnBn 

cc: Mike Ma.sn.ik 
All Panel Msd:>ers 

G 

TMIA: THR££ MILE ISLAND ALERT, INt:. 
Jll """ ... ........ ,_, 17112 17111 233-7117 

QUEST IONS CONCERN I NG T H E  N R C ' s  REVISED E I S  ON T H E  D I SPOSAL Q[ RADiOAc:TlvE WATER -- - --
O l : p . 2 . 6  ( p . 3 . 1  5 p . 5 . 6  s e cond p a r a q r a p h ) . S e cond p a r a q r a p h .  
•There i s  no evidence f o r  a s ignif icant concentrartion proces s  
for t r i t i u m  in e i ther p l ants a nd animal s " .  ( NCRP '7 9 ) .  " No 
apparent enrichment or concentration e f f ect for tritium ha s been 
f ound in aqua t i c  or terreati a l  food cha i n s . •  ( NCRP '7 9 ) .  Does no 
concentration mean no adverse hea l t h  effects? Ar e there are any 
studies that contradict these f i ndinqs? Was this s tudy t he sol e 
ba si s of your reporrt concerninq tritium and i t s  interaction with 
bioloqical systems? I f  so, why? 

02 : p . 2 . 1 1  W h a t  l eve l s  of bo r i c  acid o r  boron in t h e  water w o u l d  
cause you concern ?  Al so refer t o  l a s t  paraqraph p 3 . 2 8 .  

0 3 :  p . 2 . 1 3  W hen was t he EPA 's NI PDWS drafted? Was i t  ever 
revi sed? Same ? for RCRA . 

Q4 : p . 2 . 1 5  S i nce Penn s y l vania is a non-Agreement s tate , and i s  
bound b y  t h e  NRC 's deci sion ,  what recourse i s  l e f t  to the state 

' or citizens who are d i s sati s f ied w i th t he NRC 's deci sion? Can a 
decision be bindinq even i f  it viol ate s other Pennsy l vania 
envi ronmental l a w s  ? What if Penn s y l vania becomes an Agreement 

· state before the water i s sue is reolved? What bearinq wi l l  that 
have on the process? 

Q 5 :  P. 3. 1 . 1 . 1  Why not l et t he transportable. evaporator operate i n  
c l osed cyc l e ?  How accurate h a s  t h e  vol ume reduction f i gure been 
i n  3 . 1 . 1 . 2  a t  other p l ants? What if it i a  s ke wed a few 
maqnitude s ?  

06 • p. 3 . 7  D o  t h e  maximum d o s e  rates a s sume t h a t  a l l  p l ant, 
aqua t i c  and huma n l i fe are chemica l l y  and radicact ive l y  pure 
before their e xposed to the r adioact ive emis sions f rom the water? 

Q7 : Do any of your cost breakdowns take into account inf lation, 
requ latory / l eqal del ays ( 3 . 1 . 1 . 4 )  l oq i stical d e l ay s ,  etc • .  How 
much of a factor is economics when you a na l y z e  the a l ternative s ?  

08 : p . 3 . 1 . 2  & p 3 . 1 0  Second paraqraph. li o u l d  t he N R C  a l low GPU 
to place concreted waste i n  a trench on site? Sixth paraqraph . 
When is the NRC qoinq to con sider l onq-ranqe monitorinq at TMI ? 

0 9 :  p. 3 . 1 0  What i s  a Hypa lon cap? Is it any r e l ation to the 
d i s a sterous c l ay cap u sed at chemical s i tes in C a l i f ornia? 

Q� O :  p. 3 . 1 2  liou l d  DER a l low unre stri cted use of site after 3 0  
year s ?  p. 3 . 1 3  Y o u  wou l d  have no prob l e m  w/ bui l dinq or farminq on 
thi s s i te a f te r  30 year s ?  Who wi l l  monitor the s i t e ?  



> 

01 1 1  p. 3 . 1 5  Last paragraph. Row do you as sure that no civi l i ans 
are upwind? 

01 2 :  p 3 . 2 2  First paragraph. Row do you monitor t he 5 01 t r i t i ated 
w a t e r , a n d  k e e p  it s e p a r at e f r o m  t h e  5 0 1  t h a t  i s  not m o n i t o r e d ?  
Does thi s mean t h a t  the other 5 0 1  wi l l  not be moni tored? 

01 3 • Why has the RRC adopted the De �!.!.!!!!!!.!! Waste Impacts � Methodol ogy? Are there methodologies that contradict or 
ca l l  into question the De Minimis methodo logy? 

01 4 •  p . 3 . 2 4  What if no LLW buri a l s  i te wants the waste? What i f  
GPU doe s n 't want t o  use the i r  a l l oted space at a site for the 
d i spos a l  o f  this waste? 

01 5 :  p3 . 4 . 1  Wi l l  the release be publ i c i z ed before d i spos a l ? 
3 . 4 . 1 . 2  How are you so sure a l l  expos ures wi l l  be d i l uted? What 
guarantees exist to prevent GPO from adding more h i g h l y  
radioactive w a t e r  before di spos a l ? W h a t  wi l l  the N R C  moni tor ? 
And how? 

0 1 6 :  p .  3 . 4 . 2  . •  3 A c c i d e n t  a na l y s i s .  Why is a d i sc h a r g e  of a b a t c h  
o f  accident-generated water be fore trea tment u n l i k e l y ?  

01 7 :  p 3 . 3 1  W h a t  i s  meant by " u l t i ma te d i s posa l " ?  p. 3 . 5 . 1 . 2  N o  
other expected pathways o f  exposure to pub l i c ?  

01 8 :  p 3 . 5 . 1 . 4  Why a r e  no other i mped iments expected before l icense 
termination? 

Ql 9 :  p . 5 . 3  The envi ronmenta l ,  hea l t h ,  e conomic and human - c os t s  
as sociated w/the no a c t i o n  a l ternative i s  m i n i ma l .  Why not 
endorse i t ?  

02 0 1  p . 5 . 4  Thir� paraqraph. W h a t  i s  meant b y  • . . .  bioloqica l 
mechanisms that can repair damaqe caused by cancer at low
leve l s • . 

02 1 :  Is there an endpoint to thi s proce s s ?  Does the proces s end 
preci s e l y  at 2 . 1  m i l l ion g a l l ons of wate r ?  If so , what happens to 
additional water? 

02 2 :  Why was there no meteorological s tudy conducted ? 

2 
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Dl6.i COJI!!pfla !2 Dl m 6lmGBl lll!llt !!II m IIRC "a RBVISID Ill 
Ill! � 21: Wl@CTIVB !A!!! 

In that thi s ia a very aanaitlva subject 1 think tha Pana l 
shoul d  not ritidly anf�roa .tima OODBtrlanta on quaationa and 
�aaantationa by the o•munity. In addition, 1 hops the water 
4Lapoaal iaaue doaa aat �· a aacondary ita• afte r thia 
'!'"tint .  

. 1  1 appraciata t h a  f a ct  that GPU raapondad t o  m y  quaa tiona 
OOftCIBrnlnv PCIBt Dafual lng Monitorad Btorava. Howavar, I "m not 
aatiafiad with a nu�r of tha raaponaaa, a apacia l l y  the ones 
dealinv with d-•iaaioninv. Rather then pu rsue a l ine of 
quaationint topight, 1 � 1  dafar unti l the next meating. ' 

1 am submit tint a l i s t  of quaa tiona to tha IIRC conce r n i ng 
their ravisad BIB. 1 raquaat tbat thay ba made a par t of tha 
official record. l "m apaakint toni9ht on baha l f  of Thraa M i l e  
l e l a nd  Alert, which ia a non-profit, aafa anarvy g roup baaed i n  
Burlabuq . 

• loth the IIRC and GPU hava atatad that tha quant ities of 
radiation raleaaad during the diapo .. l of the conta m i nated water 
waa ld ba "ins ignif i cant.• They a l ways aaya thial We don 't ba l i eve 
that any radiation doaa i a  .. fa,  aapacial ly  i n  this area where 
radiation baa baan vantad steadily for tha l .. t 1 4 years.  I don 't 
n-mbar a time when the uti lity admi Uad that "dgn i f i cant• 
lavala of radiation hava baan ra laaaad, including tha 4 3 , 0 0 0  
curi ae of Krypton-I S  vantad on Central Pannaylvania for  13  �aye +n .Ju l y  1 9 1 0 .  

. • •  hava eerioue raaarvationa about tha di sposa l options 
sanctioned by tha NRC. In fact disposal ia an • incorrect tara. 
Thera wi l l  be no actual diepoaal ,  and no guarantae of 
containaant. Inetaad , radioactive -tarial a and industrial 
chamical a  wil l ba diaparaad in the anviron-nt. Wa do howsvar, 
�Nave certain objactivaa wa would l ika to ••• .. t. 
1 . . 
. - OUr prima and ovarriding COACarn ia m inialing radiation 

�poaure to the loca l population and the environmant. Por 
exaapl a, we w o u l d  l i ke to aee 1 001 of tha w atar f i l t arad a nd 
procaa .. d within a cloead cycla • 
.I 
. . - Worker axpoaura should ba mini•bad, a inca many of � have hwaan epoogae for the laet 7 and 1/2 yaara . 

, -· Doee ratae to popul atiana outaida of oantral Panney lvania �uld a lec ba minimiaad • 

. I • - Coat and u- ehou l d  -t ba f actors. GPU should spend •• 
much -De)\ and taka a a much time •• needed to f in d tha a a f a a t  � Of dbpo .. l .  
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. Coneidacin, tbeea objeativee, e l tecnativae euch ae du•pinq the 
wJtec into the Buequahena River and on-eita evaporation are 
cleady unacceptable , due to the potential hac•ful phyeica l 
and peyoholoqica l threat they pceeent to ouc coaaun ity, 

lie requeat the fol l-inq etepe be talcan before a f inal 
4ec1aion ie aade o a .. teocoloqical atudy of the area aurroundinq 
'I'MI 1  a atu4y eaainill9 the payaholotica l etra . .  that wou ld reeul t  
froa the planned diepoee l aathoda1 a n  inventocy o f  a l l  the radioactive 
el .. enU and cheaical 8  that ace in the water 1 and a review o f  the 
GPU 'a current propoea l and the IIRC'a revieed BIB by an i nd ependent 
avency not a f f i l iated with the nuc l eac i nduatry or the 
f0¥ern8811t .  

At t h i e  t i ae I 'd l ike t o  ceaind t h e  pane l o f  eoaa of t he pa a t  
behavior of · thia uti lity and the wac ,  beaauae thie ie a ccucie l 

'·hctor in undecatandin9 the built in dietruet end faac of area 
. ca814ente . 

i lie ra .. abac that in Ju ly of l t e o ,  4 3 , 0 00 curiae of 
: radioactive kcypton-15 and otbec radioactive gaaeee were vented 
fcoa Unit-2, evan thou9h 'I'MI-2 wee deeiqned to ralaaee 

,;:ppcoxiaaately 770 cudea of krypton-IS a year. The vant inq 
IMICUccad a l ittle ovec a year after the the accident ad•idet 
\!ideepcead f eac and concern. Latec , i n  llaVeaber the u.s couc t Of 
Appeal e  for the Dietrict of Coltaabia ruled in Shol l y  va.  the NRC l that the krypton ventinq wee il laqa l .  

i li e  re•-"c that in th e  epri nq o f  l t1 3 ,  thcee eanior l eve l 
: engineec e charpd that GPU end lleahtel de l iberate l y  circu•vanted 
o aa faty pcacaeduree and hareaaed th .. for ceportin9 aafaty 
. violationa . The NRC fined GPU and .. chtel $14,000 foe i nti•idatift9 
,1 and haraednq Larry Parke. 

lie ra .. abec the ceactar h- l ift between July 24 - 2 7 ,  
1 9 1 3 , which w a a  del ayed due t o  bc ak a  failure o n  the pol a r  ccane, . GPU vented radioactive 9aeaa into the envicanaant, deapite 

· Pl adqee by the NRC and GPU tha t  n o  vent i n g W!;>u l d  taka p h c e  
•d�rift9 t h e  head l ift operation. GPU w a a  l ater f i ned $ 4 0 , 0 0 0  by 
the NRC for the bcaka pcobl ... 

lie reaa11bar t ha t  on JuDe 1 ,  1 9 1 4 ,  the NRC r e l aa a ad 
tcanacri pte of clo�ed •c co-iaaion ••tinge. The tcanacr ipt. 
cavea led a coaait•ent on the pact of a C01111ieaion aa jority to 
'reatart 'I'M I - 1  aa eoi>n l .. a l l y  and poltical ly poeai b l e .  Aleo 
1avidant waa eignificant dilldaill for public v iawa on the reatart 
,iaaaa, and a aarioua leek of undecatandinq of the lega l and 
,�technica l  i a auaa; 'l'hia ia the •- avancy who w i l l  u l t i  .. tely 
,;deaida haw the water wi l l  be diepoeed. 
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lie re .. •••ber that between l'abruary 1 0 - 1 2 ,  1 9 85  the �hi�a4�a .ln!bli.rn reported reaorda at 'l'III deaone trated that 
n � o� wockace had been contaainatad by 

radioactive aatacia l e  aithac on the akin oc thcough ingaetion. 
'l')la caa11 1 t  waa that worke r a  w a ce 1 1 v 1nt 1 n  a a ta ta of a n x i e t y ,  
fearin9 caaaac , birth defect• and poaaible genetic damage foe 
f�tare v•naratione. 

lie alao reaaaber the health auita, the api l l e ,  the f inea,  the 
laaka , the aixoa l i brationa, the axpoeurea, the ccimi na l 
.conviatiana and the one-cal led acvanilaa. 

1 So whe n tha iiRC and GPU aay that venting , duapinq or burrying 
;a. l ail l ion gal lo11x of cadioaotiva wat;ec will  have a n aq l igible 
lapect on ouc hea l th and anviron•nt. . . .  people juat don't 
�liave th ... llhy ehould they? Peop le l ive w i th in fear t hat 
�y, and future ge11erationa , have euf fered aarioue hea lth 
ef feate aa a reault of the aoaidant a11d GPU� aiamanavemaRt. Thia 
;fear haa foatecad a tjraat dea l of peycholotlca l etra . .  i n  our 
·coaaunity. ltreaa can be tranalatad into lon9 tara hea lth 
�ffaata ,  and i a  a very diffi cu lt to •eaauca. Yet it i e  one 
'factor the IIRC w i l l not ida11tify i n  aeaeucinq health dake f ro• ith• dilpoeal of the water. . 

i lie ace not xcianti e t e ,  a nd we do not t e a l  t hat t he burden o f  
:pz"a4ucift9 a . .  fa , expedited -thad o f  diapoeal ahauld fa l l  011 the 
IXhoaldera of the c-aunitJ. The tleciaioD oil whet to do with thie 
:water ahould not be .. de .n hax ta , and a hoa l d  not be made unti 1 a l l 
poaeibla a l tecnativea are axplocad and exhauated. Peop le in thia 
area have bean duaped on enouqh, liar• tired of beint the vuinaa 
pip . 

J 



� Nuclear 

Michael T .  Masnik 
Three Mile Islam Clea..._., Project Directorate 
Office of IU: lear Reac�.or Regula�ions 
US IU:lear Regulatory Commi ssion 
Washington, DC 20555 

Dear Nr. Nasnik : 

QPU NuciHr Corpoqtlon 
Poet Office Box 480 
Route 441 South 
Middletown, Pennsylvania 17057-0191 
717 9.U·7621 
TELEX 84·2386 
Writer's Direct Dial Number: 

( 717) 948-8461 
4410-87-L-0050 
Document 10 01651' 
March 25, 1987 

Three Mile Island IU:lear S�aUon, Lni � 2 ( TNI-2) 
�rating License No .  IFR-73 

Docket No. 50-320 
caments of Draft SI.A>lement 2 to �he 

Progra-�ic Envirormental lnopact Statetlll!nt - Three Mile Island Unit 2 

IRJ IU:lear letter 4410-87-L-0032 dated March 17, 1987, provided c011111ents on 
Draft SI.A>lement 2 to the Progra .... uc Envirormental I_.:t Statement - Three 
Nile Island t.nit 2 (PElS) . D.Jr purpose in providing those c011111ents was to 
clari f y ,  for the record, the differences in methodologies used by �he NRC and 
IRJ IU:lear in arriving at similar off-si•.e dose consequence conclusions as 
published in the PElS and IRJ IU:lear letter 4410-86-L-01 14 dated .llly 31 , 
1986, respectively . Coincidentally , the c011111ents provide a basis to respond 
to inquiries concerning the variations in the published dose estimate s .  
1-bweve r ,  i t  is essent:ial that the record reflect: CPU ft.Jclea r • s  unqua l i f ied 
endorsement of the NRC conclusion that disposal of the accident-generated 
water can be aCCQ��J�lished without incurring significan� envlrormen�al i111pac� .  

Sincerely , � 
Director, TNI-2 

FRS/J.ll/eml 

cc : Director - TNI-2 Cleanup Project Directorate, Dr. w. D. Travers. 

GPU Nuclear Corporation Is a subsidiary of the General Public Utilit ies Corporation 

��nd sworn b�re me by DR . KARL�
,
"

�
�

-
�

-
-��� 

'·:=:--.u.L::::!:!OIOfl...,.--,,--- . 19&!.! � .  My coMm i s s ion expire• on the ______ fa� 
SIGNED : {_ 

..J ·  () ....0(\ A _j .  ' v.. ��.Noh� '\(.� 

..:?��day of 

� � 1 (o .. K.sltl (. unh• ...,...,,11"11 .. : .: · · ·. · :- · ;3·· ·--.a.r: ii 
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!!il!) Nuclear 

Document Control Desk 
us Nuclear llegulltory Coomission 
Washington, llC 20555 

Dear Sirs : 

- -- �  ..... Oiflco .... .. 
- .. · -b 
Mlcfdlolown, -..,....... 171157<0111 
717 ... ·71121 TEUX ... ,_ _.. _ Dilli N-. 
(717) �61 
441.0-87-t.-ooi.B 
Daculent ID D068P 
February 3, 1981 

lhree Mile Islam Nuclear Station, � t 2 (lMI-2) 
�ating L1c:ense No. DPR-73 

Docket No. 50-:J20 . 
Disposal or Processed Water 

Attached for your infcm���tion are zesults or analyses pert'- for 11'11 Nuclear by 
the Westirvouse lldvllnced Energy SystMs Division -lytical -Laboratories. lhese 
analyses wre perfDrll!d as part of tte •ste stre• class111c'ation requt.._..ts or 
10 CJ'R Part 61. lhey provide additional inforMtion regarding tte radlonucllde 
content or selected processed water st.-a- at lMI-2. lhis data •s not aV11ilable 
prior to publication or Draft Suppl ..... t 2 to tte Progr-tic Envi-ntal �t 
Stateoent - 1hree Mile Isllr.l � t 2 (PEIS). 
1he data provided in tte attact.nt is representative or tte l'lldlonucllde inventory 
or lMI-2 •ter tlllch has undergore processing. In accordance with our .lily 1986 
proposal for tte disposal or lMI-2 water by t!* evaporation process, this water 
100Uld not be reprocessed prior to evaporation. Therefore, ttese data are 
representative or tte influent st... to tte e¥11P0ration syste. and are provided 
for your consideration in that context. SiJal.llr data 1s not reported by 
Westinghouse for tritilll (H-:J) since an -lysis for .triU.. was not perfcn.d. 
1he data reported 1n our .l>ly 1!116 proposal for tte "D1sposal or lMI-2 water• 
rMains V1111d. 

Sincerely, 

/s/ R. £ .  Ro gan for 
F. R. Standerfer 
Director, lMI-2 

GPU Nuclear Corporation Is a IUbeldtary of tile GaMral Public Utilities Corporation 

fRSIJllleMl 
Attac'-nt 

cc: llegi� lldolnl.strator - Reg!.., 1, Dr. T. E. lllrley 
Director - lMI-2 Cleerq, Project Directorate, Dr. w. D. Tftlvers 
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ATTACHMENT 
441 G-87-L-00 1 8  

NESTINGHOOSE ADVANCED ENERGY SYSTEMS DIVISION ANALYSES 

CCT-1 CCT-2 PMST-1 PIIST-2 
85- 1 0962 8S- 1 1 240 85-1 5995 85- 1 61 98 
091 1 1115 09/26/85 1 2 /20/85 1 2 /23/85 

86-2007 86-2008 86-2009 86-201 0 

UCI /ml 2S UCI /al 2S UCI /al 2S uCI I•I 

Co-60 1 . 2E-7 8 . 4E-8 < ·
4 . 5E-8 c I .OE-7 1 . 8E-7 

Ag- 1 1 0111 < 3 . 6E-7 < 1 . 2E-7 < 2 . 3E-7 c l . I E-7 
Sb-1 25 < 3 . 3E-7 c l . I E-7 < 2 . 7E-7 3 . 4E-7 
Ru- 1 06 < l . I E-6 < 5 . 3E-7 < 9 . 8E-7 < 5 . 2E-7 
Cs- 1 34 3 . 2E-7 · 1 . 2E-7 1 . 2 E-7 4 . 5E-1 2 . 4E-7 8 . 1 E-8 2 . 1 E-7 
Cs-1 37 6 . 5E-6 2 . 5E-7 2 . 1£-6 7 . 6£-8 6 . 4E-6 2 . 2E-7 4 . 1£-6 
Ce- 1 44 c 7 . 8E-7 < 3.0£-7 < 5 . 7£-7 < 2 . 8£-7 
Sr-90 9 . 0E-6 1 . 1£-7 1 . 8£-7 3 . 6£-1 7 . 9£-6 1 . 8£-7 2 . 1 E-5 
I- 1 29 < 4 . 1£-7 < 5 . 3£-7 < 6 . 2 £-7 < 5 . 9£-7 
Nt -63 < 5 . 4£-7 < 5 . 2£-7 8 . 4£-7 6 . 5£-7 < 5 . 6£-7 
Tc-99 < 2 . 6£-7 < 2 . 7£-7 9 . 9E-7 3 . 2E-7 c 2 . 5£-7 
C- 1 4  1 . 4£-4 9 . 8£-6 1 . 1 £-4 1 . 1 £-5 5 . 1 £-5 6 . 2£-6 3 . 0£-4 
U-234 < I . I E-8 < 1 . 4£-8 < 1 . 6£-1 < 1 . 5£-1 
U-2 35 < 6 . 2£-9 < 6 . 9£-9 < 1 . 2£-8 < 8 . 7£-9 
U-238 < 1 . 4£-9 < I . I E-9 < 1 . 2£-1 < 1 . 4£-1 
Pu-231 < 1 . 1 £-7 ( 1 . 2£-1 ( 1 . 2£-1 ( 1 . 1 £-8 
Pu-239/240 . < 3. 7£-1 ( 1 . 3£-1 ( 1 . 4£-8 ( 1 . 2 £-8 

"Ait-241 < 4 . 6£-1 ( 1 . 2£-1 � 1 . 2£-1 ( 1 . 1 £-1 
01-242 < 1 . 1 £-7 < 1 . 6£-1 ( 6 . 3£-8 < 6 . 1 E-8 
01-243/244 < 2 . 0£-1 < 1 . 0£-1 ( 1 . 1 £-1 < 1 . 6£-9 

2S 

5 . 2E-8 

l . I E-7 

4 . 4E-8 
9 . 9£-8 

2 . 9£-7 

I . I E-5 

Eiil!] Nuclear 

Mr. Artrur E .  Morris 

GPU Nuc&Nr Corporellon 
Poat Office Box .aD 
Route .. , South 
Middletown. Pennsylvania 17057·0191 
717 84-4-71121 
TELEX .. ·238& 
Wrlter'l Direct Dlel Number: 

(717) 948-8400 

4000-87-5-059 
Docunent 10 00231' 

February 20, 1987 

Olairman, The Advisory Panel for the Decontamination 
of Three Mile Island lkll. t 2 

P.O. Box 1559 
Lancaster, PA 1760J 

Dear Olairman Morri s :  

SUbject: Disposal of Processed Water 

Attached ror your information is a copy of a letter "" haVfl sent to the lfiC 
providing additional. information with respect to the radiochellll.stry of the 
TMI-2 Processed Water. We will be prepared to discuss this infomation with 
you in detail at the upcoming Advisory Panel Meeting on February 26, 1987. 

FRS/eml 

Attachllent 

cc :  Advisory Panel Ment>ers 

h'i:J:. I .  � .  /��� 
Director, TMI-2 

GPU NuciHr Corpcnllon lo a oulleldlary of the -�� Public Utlllllea Corporation 
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law 1111 IIIIPftlldllate bipect rl 1ft tllwn �red to Sr-110, lt .... 11Dt lnlllmte 
u.t a. dole to a. Sndlvlclal wu1c1 lrl:rU�e by 1ft; a. cnt1ca1 DriJIII dille eaJculatad fDa' Sr-110 Ia IIIP1lad to tha IIane llhenas a. dole ,_ J...ut -..Jd 
lie to u. tllymld. - ' . . . 
Ill til t11s excepUan rl tile 81*:1al a1e rir l-12!1, as noted Mlove, 'this analysis 
also nafflftiS that tile LlD' • estsbllshed fDa' tha wriaus nd1aru:Ucln Uated 
111n1n ue aurtlclently low to -..ore that tile envliU'IIIIfltsl .11p1ct at t11111e 
cancentraUans wuld lie lnsJ.gniflCIInt U.a. , leu t1an 11 r1 tha alaUw 
IICII'ItrllluUa ,_ Sr-JO). 
Qniderlng tile potenUal IICII'ItrllluUa rl tlle1e tine edd1 Uanal ftdlarucUcles 
to lll'f-slte dole niiUlUng f:raa disposal r1 tha 'IMI-2 processed wter by 
ewponUan, IIPU lt.oclur las cancllllled that tile rirf-slte envirorantal 
-..quences �n wll llelow ngulatory Ualts U.e. , 10 IJ'R 50, llppendl.x 1) 
Md tile potential l��PSCt to ·tile papu1aUan 111111 tile envi-nt nM1ns 
1ns1gn1f1CIInt. lie are canl'1dlnt tllat Jllllr -lysis Ill' t11e1e lilts, 1n � 
r1 ff.nsUzaUan r1 tile PElS, 11111 � t111a -.c1ua1an. 

� FIISIJ»>eal 

stncuely, 
/s/ F. R. Standerfer 
F. II. Sta!Rrrer lllJoector. 1111...2 

cc: 111Qi111111 Mll.nlstfttor - lllg!Gn l, Dr. T. E. lllrley , 
Dlnctor - 1111...2 � l'zo,Jict Dtnctorate; Dr. 1. D. Tnwra 

laflanucn•s 

11-1 e-14 . 
ltl-54 
Fl-55 
Co-51 Co-10 
11-13 
Zll-55 
Sr-10/Y-10 
Tc-tt 
Ru-101/1111-101 
At-1 10M 
SII-1251Tt-125a l-UI 
Cl-134 
Cl-1:17/11-11711 
C:.-144/Pr-144 
..... 147 
Sa-151 
h-152 
111-154 
111-1 55 

. 11-234 
U..ZJS 
11-231 
Pu-231 
Pu-Z3t 
Pu-240 
Pu-241 
M-141 O..Z4Z 

Congntrattcm C.Ctlan · 

1 .J E-1 
1 .0 1-4 

c::: � l 
c4.0 1-1 4.1 1-7 
ci.O 1-7 ct.I E-1 1 . 1  1-4 

1 .0 1-1 c3.J 1-7 cS.I 1-1 Z.J E-5 
ci.O 1-7 1.1 E-7 
J.l 1-5 

c2 . 1  1-7 <4.1 1-1 1 
c1 . 1  1-7 1 
cJ.I 1-10 1 
c4 .4 1-1 1 
<1 . 1  1-7 1 
cl .O E-1 
cl .Z 1-1 
cl • .I E-1  
c1 .a E-1 
c 1 .4 1-1 c1 .4 1-1 
ci.S E-7 1 
d • .I E-1  cl .O E-4 

Celcllatrd CIOI_ICtlltrattan 

AT1M:IIIERT 
4410-17-L.tOZJ 

Illative orf-st ta DDse . I!Dict ewarrd to Sr-10 
cO.Ol � 

o.so 
cO.Ol 
c0.01 
c0.01 
c0.01 
c0.01 
c0.01 

1 .00 
o.zo 

cO.Ol 
cO.Ol 
cO.Ol 
0 . 1 t4 

cO.Ol 
c0.01 
c0.01 
c0.01 
c0.01 
c0.01 
c0.01 
c0.01 
cO.Ol 
cO,Ol 
c0.01 
c0.01 
c0.01 
cO.Ol 
c0.01 
c0.01 
cO.Ol 

I 11-3 ratio h ksrd on food .-tt����J. 51- trltlut h ,.-e.,nt In a r.•-• fora, tt also ks a lllllalatlon .-t��w&J constlturnt. As total 11-J 
apact ws evaluated Ia • .Jill Jl , 1MI .. l ttal , It ws aot furtlltr 

tvaluatrd kn. 
I latlo lt sted h for e-14 , lll"llllt Ia a awtaaata or Ol'lanlc fora. If e-14 II lll"llnt as a .lfhsollrd 111 Ct.,. , Q)z), • ratio -1• ., 

c0.01 . . 

4 Wit relative atf-slta IIDit lllflct ClllllplrH to Sr-10 1 tstrf for 1-121 
ass-s It ts lll"ltnt at UD u .e. , 1.0 1-7); ttanron, 0.11 Is a 
a&l- walue .  Wit actual nlatllt atf,.sltt IIDit lapact for 1-Ut -ld 
., less tka tills •••· · 

I C -I IHI -· 



Dear Dr Masnik , 
At the ir reque s t , p l e a s e  accept the comments made by Dr Erne s t  S t e r ng l a s s  
a n d  Dr Richard Picc ioni to the C i t i zens ' Advisory Pane l in H a r r i s burg 
on March 2 5 t h .  1 9 8 7 , a s  an o f f i c i a l  part o f  the i r  comments on the 

NRC ' s  supp l ement to the i r  Envi ronmental Impac t S t a temen t . 

Thank you , 0 . (/t·'' ' '-"-� ,l')(_.f.,....._ r.k_ 
Franc e s  Sko l n i c k  
Coordinator , SVA . 

· '· 1�\ ,_, 
Sus'\ucharma. '.Ja\1"9 Nliancc 
p.o. &oJc 1012. · · La11Casur,pAJJ&04. 

(717) 3'1+-2712. 
The Susquehanna Va l l ey A l l iance i s  a safe ene rgy organ i s a t ion who se 

membe rship mos t l y  re s id e s  in Lanc a s ter County , Pa .  The orga n i s a t ion 
was formed a s  a d i r e c t  re sul t of the accident at Three M i l e  I s l and 
and the thre a t  that the rad ioac tive water from the accident wou l d  be 

dumped into the Susquehanna River , d r inking water source for many 
c i t izens o f  Lanc a s ter County . 
Be l ow are the comments of this organ i s a t ion on the NRC ' s  suppl ement 
to the i r  Envi ronme n t a l  Impac t Sta tement . 

We have read the commen t s  of Dr Michio Kaku , Dr K a r l  Morgan , and Dr 
C a r l  Johns ton . We accept the i r  f indings that this document is inadequate , 
shows major inaccurac ies and d i s p l a y s  a l ac k  of sc ienti f ic ski l l  in i t s  
preparation . I n  l ight o f  thi s , we a r e  unab l e  to accept the N RC ' s  find ings 
that any method o f  d i sposal o f  this water w i l l have l i t t l e  impac t on our 
environment . 

We und e r s tand that this documen t  is a d ra f t , howev e r  this is no excuse for 
the NRC to have om i t te d  from the table o f  conte n t s  of this wate r , a  l i s t  
o f  a l l  rad ionuc l ide s , inc l ud ing transuranic s .  I t  was n o t  until the SVA 

reque s te d  the l i s t  that the NRC mentioned the s e  e l emen t s . Thi s  appea r s  
to be an a t temp t to m i s d i rec t t h e  accurate a t temp t s  to ana l y s e  this 

docume n t , and to fu l l y  d e t e rmine the impac t that any d i s po s a b l e  me thod 

might have on the environme n t . Thi s  water covers the me l te d  fue l and 

i s  the r e fore high l y  suspected o f  containing a l pha radiation . Some 
transuranic s , fo r  e xamp l e , p l u tonium , are high l y  toxic to man and have a 
12B&_l i fe . P l u ton ium is s o l u b l e  in water and was found in the water in 

Denver which i s  downwind o f  Rocky F l a t s . So even though the s e  e l ements 

may not be so abundant a s  s trontium , ce s ium and tritium , i t i s  e s sential 
that due to the i r  toxic i ty to man , a l pha s e n s i tive rad i a t ion moni toring 

equipment is used · to ana l y s e  the water now . Onl y  then can an accurate 

a s s e s sment o f  the environmental impac t o f  any d i sposal me thod be made . 



A s i d e  from the po s s ib l e  transuranic content of this wate r , c e s ium , 
s tront ium and t r i t ium wi l l  be r e l e a s e d  into our envi ronment . The se 
releases will be

. 
in a d d i t ion to tho s e  releases impo sed upon this 

popu l a tion by the releases o f  the accident , the Kryp ton vent ing , the 
c l ean-up , and ope r a t ions at U n i t  1 .  The se r e l e a s e s  from any d i s p o s a l  
method c annot be c o�s idered in i s o l a t ion f rom a l l  f u t u r e  r e l e a s e s  
f rom nuc l e a r  power p l an t s , and indeed a s  w e  have s e e n  f r o m  t h e  events 
a t  Chernoby l ,  i t  i s  not only releases from l o c a l  powe r p l an t s  that 

impa c t  upon the popu l a t ion , bu t  a l s o r e l e a s e s  from any p l ant anywhe re . 

Trit ium is of spec i a l  concern s ince there is no sc ient i f ic proo f 

that it is not harm ful to the human organ i sm . It is e a s i l y  taken 

into the body by inha l a t ion or inge s t ion . Indeed expe r imen t s  have 

shown that l aboratory anima l s  have s u f fered cancer , b irth de fec t s  and 
gene t i c  mu t a t ions from exposure to t r i t ium .  I t  i s  ex treme l y  imprudent 

to d i sperse rad ioac tive mate r i a l s  into our envi ronment wi thou t having 
a fu l l  und e r s tand ing o f  the i r  e f fe c t s  on the human organ i sm .  

In the E I S ( l 9 8 1 )  the NRC d i s c u s s e d  the problem that the chemic a l s  

u s e d  in the decontamina t ion s o l u t ions a n d  the o i l s  and gre a s e s  i n  

the reactor v e s s e l c ou l d  c l egg the Epicor and S D S  s y s tems and cause 

fhem to work ine f fe c t i v e l y  e s pec i a l l y  towa r d s  the end o f  the c l ean-up 
a f ter the fue l has been remove d .  Th i s  then wou l d  present a new prob l em 
in that the water may have a d i f ferent content p r i o r  to going into the 

evapora tor . Th i s  prob l em was neg lec ted in the suppl emen t .  

Since the evaporat ion method i s  the pre ferred me thod o f  d i s p o s a l  by 
GPU Nuc l e a r  it wou l d  have been more approp r i a t e  for the NRC to give 

a more thorough und e r s tanding and e v a l ua t ion o f  the s y s tem . It i s  

unc l e a r  how l ong i t  take s f o r  the s y s tem t o  c l o s e  down when p a r t i c u l a te 

matter begins to e sc ape into the e n v i ronme n t , and how much w i l l e scape 

before the s y s tem i s  comp l e t e l y  c l osed off to the env i ronment . 

Fu rthermore , how many worke r s  w i l l work s o l e l y  at the evaporator s y s tem 
and tend to i t  wh i l e  in ope r a t ion . A l s o , we are not informed a s  to 

the opt imum tempe ratures needed to boil the wa ter and prevent the 
p a r t icu l a te matter f rom going into the s tack and hence into the 
environmen t .  We have no tru s t  wha tsoever in GPU Nuc l e a r ' s  a b i l i t y · to 
run the s y s tem with on l y  the pub l ic ' s  he a l th and s a fety in mind . 

Th is document m i s - u s e s  the wo r d s ',' sma l l "  , minimum" and " f r a c t ion" when 
r e f e r r ing to rad ioac t ive mate r ia l s  and the i r  e f fec t .  The wor d s  are 
meaning l e s s  to us and s c i en t i s t s  around the wor l d  who can show with 

s c i e n t i f ic proo f that there i s  no s a f e  l e v e l  o f  radiat ion for the 
human organism . The r e fore the problem is not with what the evaporator 
s y s tem can ho l d  within the s y s tem but with the "sma l l  amoun t s "  of 
radioac t i� which wi l l  e sc ape into the a i r  which we brea the . We l earn 
that " the fract ion released wou l d  be dependent upon the concentrat ion 
in the water inpu t ;  the feed rate to the evaporator ; the d e s ign o f  the 
evaporator ; and the remova l  frac t ion from p l a te - ou t  on the mo i s ture 

seperator , duc t s  and s tack" Th i s  turns out to be an abundance of v a r i ab l e s  

a f fe c t ing the po s s ib l e  r e l e a s e  o f  rad ionuc l
.
ides i n t o  o u r  envi ronment . 

In s p i te of this we are not informed by the NRC how the se v a r i ab l e s  wi l l  
b e  contro l l e d  o r  how they derived the ir conc l u s ion that they "concur 

with this achievab l e  l e v e l "  It i s  obvious to us that GPU Nuc l e a r  is 
be ing given too much l iberty in contro l l ing this s i tuation . Th i s  is 
outrageous in v iew of the l eak rate f a l s i f i c a tion ac t i v i t i e s  prior to 
the accident in 1 9 7 9 .  

The NRC shou l d  have c l e a r l y  s ta t e d  i n  the i r  docume n t  why there i s  an 
i n i t i a l  concentrat ion of radionuc l id e s  in the accident gene rated wate r .  

Doe s this mean that we can expec t a concentrat ion o f  rad ionuc l id e s  each t ime 
the evaporator has been shut - o f f  for one reason and another and then 

s tarted up again . Fur thermore , the NRC neg l e c t e d  to make an ana l y s i s  o f  
the impac t in t h e  event o f  a mal func t ioning o f  the evaporator s y s tem . 



We c annot accept the d i s p e r s a l  of rad ioac t i v i ty into our env ironment 

in l ight o f  the fac t that there are other options ava i l a b l e  to contain 
this rad ioac t i v i ty . It is tota l insanity to s i t  and t a l k  abou t boil ing 

up wa ter and a l l owing the radioactive waste free acce s s  to our bod ie s . 
Th i s  popu l a t ion h a s  s u f f e red s u f f ic ient d amage at the hands of GPU 

Nuc l e a r . The re shou l d  be no further ons l aught o f  radiat ion on their 
immune s y s tems . 

-}:a...wt� J.J:.�J..:.., It_ 
Franc e s  Sko lnick 
Coordinator SVA . 

TNIIA: TIIIIG MILE lau• ALan; 1111:. 
Ill ...... II.. ........... ,_, 1NZ (J17ID3-JII7 

Dr . Michae l T .  Ma s n i k  
T M I  C l eanup P r o j e c t  Di rectorate 
Divi sion o f  PWR Li cens ing-a 
O f f i ce o f  N u c l e a r  Reactor Regu l a t i on 
U . S .  Nuc lear Reg u la tory Comm i s s ion 
Wa shington , DC 2 0 5 5 5  

Dear Dr . Ma s ni k :  

Apr i l  1 1 ,  1 9 8 7  

Three M i l e  I s l a nd A l e rt ( T MIA ) i s  a non -pro f i t ,  s a f e  energy 
organi zation formed by c i t i z e n s  i n  the co mmu n i t y , f o l l o w i n g  the 
construction a nd l icen s i ng o f  the Three M i l e  I s l and ( T M I ) n uc l ea r  
pow e r  pl ant i n  1 9 7 7 .  W e  have represented commun i t y  conce r n s  i n  
N u c l e a r  Regu la tory Comm i s s ion ( NR C )  hearings o n  a broad spectrum 
o f  i s s u e s  dea l ing w i t h  the l i cen s i n g  and ope ra t io n  o f  T M I  U n i t  1 .  
A s  a pub l i c  i nterest g roup ded i cated t o  m a i n t a i n i ng the i n tegr i t y  
o f  the environment a n d  to protecting pu bl i c  h ea l t h a n d  s a f e ty ,  w e  
are opposed to any addit iona l re leases o f  radiation f rom t he 
opera t ion of Unit 1 or the c l eanup of Unit 2 .  

TMIA has reviewed the NRC 's d r a f t  s uppl ement t o  t he 
Progra mma t i c  Envi ronmenta l l!!I:E!£! Statement r e l ated !£ 
decontam i n a t i on and di spo s a l  .Q.! radioactive � r e s u l t i ng f r o m  
March 1L_ 1 9 7 9  a cc ident Three M i l e  I s l and Nuc l e a r  Station , U n i t  1 
( NUREG- 0 6 8 3 )  and con f erred w i t h  noted expe r t s  in the f ie l d  o f  
nuc l ea r  phys i c s , radiation a n d  hea l t h .  Thi s document i s  de f i c i ent 
i n  many areas and demon s t rates the NRC 's d i s rega rd f or its 
mandate to protect the hea l t h  and s a f e t y  of the pub l i c .  

T M I A  r e j ec t s  t h e  revi s ed E I S  a s  i rrespon s i b l e  a nd 
unaccept ab l e  f o r  many rea son s .  

" D i s posa l "  i s  actua l l y  an i n correct a n d  m i s l eading term.  
There w i l l be no actua l d i sposa l o f  the radioactive w a t e r .  
M e t h o d s  being conside red a re those that invo l ve d i spe r s a l  t o ,  and 
contam i nation of , the envi ronmen t .  

T h e  E I S  ha s l i sted a n  i ncomp l e t e  i nventory o f  
radionuc l i de s actual l y  f ound i n  the contam inated wate r .  For 
exam p l e ,  the l i st o f  radionu cl ides o n  page 2 . 3 ,  Tab l e  2 . 2  o f  t he 
revised E I S  o m i t s  many i mportant radionu c l ides o r i g i na l l y  l i sted 
in the f i rs t  E I S ,  pages 7 - 5 , 7 - 6 , 7 - 7 .  

Ne i th e r  t h e  r e v i s e d  E I S  o r  t h e  o r i g i n a  1 h a v e  a c o m p l et e  
accounting o f  the transuranics i n  the water.  
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The c u rrent E I S  l i st s  o n l y  1 , 0 2 0  c u r i e s  of t r i t i u m  in the 
waste wate r , whe n the origina l count was 2 , 5 0 0  c u r ie s a  

Serious consideration was not g iven t o  the potenti a l l y  
haza rdou s hea l t h  ef fects i f  t r i t i u m  i s  i ncorporated into the 
body . I t  w i l l  become a l ong-term part o f  the body 's chem i s t r y ,  
i r�adiating body t i s su e s  f o r  t h e  l i f e - span of t h e  i nd ividua l .  
Current s tudies i nd i ca te that there w i l l  s oon be c on c l u s ive 
evidence demon strating that tritium i s  much more haz ardous than 
previou s l y  thought. 

The re l e a s e  o f  t r i t i ated water i nto the atm osphere by 
evapora t ion wi l l  cause the HTO to be com e part o f  o u r  environmen t .  
I t  w i l l  enter i n t o  t h e  f ood chai n ,  a n d  e s senti a l l y  become part 
and pa rce l o f  eve r y  l i ving organ i s m .  

A n y  method w h i c h  involves add i t i ona l r ad ioactive 
contam ination of the envi ronment and radiation e xposure t o  
c i t i zens , i s  unacceptab l e a  The E I S  negl ects t he f act t h a t  t he 
popu l ation h a s  been expo sed fqr year s ,  to radioactive e m i s s i on s  
f rom T M i a  S t u d i e s  h a v e  documented the haz ards a s sOc ia ted w i th 
cumu l a t ive doses of low- l eve l rad i a t i o n ,  espec i a l l y  the increased 
chances o f  deve l oping cancer. 

The E I S  does not contain a meteor o l og i c a l  s tudy. 
Cons idering that evaporation seems to be the prefer red method o f  
t h e  u t i l i t y ,  w i nd patte-r n s  n e e d  to be s t u d i e d .  Cont ro l l ed 
evaporat ion methods shou l d  a s s u r e  that certain segment s . of the 
popu l a t i on d o  not receive concentrated doses due to weather 
patte r n s  and preva i l ing w inds . 

The E I S  does not addre s s  t he i mpact of p sychol oc]i c a l  
stre s s  on c i t i zens l iving i n  the s u r roundi ng commu n i t i e s . 

Potent i a l  e conom i c  ·l Os·s 'On t he part of c i t i z en s  whos e 
bu s i n e s s e s  may be a f f e cted by the method of d i spos a l ,  h a s  not been 
eval uated. For examp l e ,  t he Cent r a l  Penn s y l va n i a  area is a m a j or 

'eastern tour i s t  center ( He r s he y ,  Pennsy l va n i a  Am i s h ,  etc a ) .  Many 
b u s i n e s s e s  may b e  h u r t  i f  p e op l e  d e c i de n o t  t o  b r i ng t h e i r  
fam i l i e s  to a vacation spot where they w i l l  be exposed t o  
radioactive e m i s s i ons . The s a l e  o f  a g r i cu l tura l products w i l l  b e  
a f fected , .  ·since consumers m a y  b e  wary o f  radioactive 
conta m i n'ation • .  

·
. I f r iver dumping i s  a l l owed , t he r e  i s  the 

potent ia l for adve r s e  e f f e c t s  on the sea food indus try o f  the 
Chesapeake Bay . 

The revi sed E I S  is a s hoc king l y  i ncom p l ete , i nadequate , 
insubstantia l and m i s l eading document. 

The NRC has not m e n t i o n e d  i n  t he E I S  o r  in any o t he r  
document , any intent t o  c l o se l y  monitor method s used b y  the 
u t i l ity and its vendo r s .  This is a u t i l ity that has in i t s  
h i s t o r y ,  a record o f  decept i on ,  f a l s i f ication and 
d e s t ruction of document s ,  empl oyee h a r a s s men t ,  equipment 
m a l funct ion , and other e xamp l e s  that demon strate a l ac k  of 
i nteg r i t y . 

TMIA urges the Commi s s ion to d i s approve NUREG- 0 6 8 3 ,  the E I S  
Supp lement , a n d  to o rd e r  a com p l e t e  a n d  re l i ab l e  s c i enti f i c  study 
of envi ronmenta l i mpa c t s .  I n  addition , we request that unt i l  a 
method of dea l ing with the radioactive waste water i s  f ound , t ha t  
i nvo lves no envi ronmenta l r e l e a s e ,  t he w a t e r  be conta i ned on 
s i te ,  i n  COnti nuous moni tored sto rage . 

c c : Comm i s s ioner Zech 
Commi s s ioner Robe r t s  
Commi s s ioner Asse l s t i ne 
Comm i s s ione r Carr 
Commi s s ione r  Be rntha l 

S i ncere l y ,  

� ;/.J� 
Vera L. Stuch i n s k i  
Cha i rpe rson 
Three Mile I s l a nd A l ert 
3 1 5  Pe f f e r  Street 
H a r r i sburg , PA 1 7 1 0 2 
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Commen ts on the Draft Supplemen t to the 
P rogrammat i c  En vi ronmental Impact S tatement 

Regard ing Di sposal of Acci dent- Generated Water From 
Three M i l e  I s land Un i t  2 

:-lli R EG- 0683 Supplem en t  'io , 2 says it explores the. 
d econtaminat i on and di sposal of rad i o ac t i ve was te ( wate r )  from 
the March 2 8 ,  1 9 7 9  acc iden t at TM I . I t  purports to exhaus t  
the subjec t ,  when actua l l y  i t  has overl ooked many of the mo s t  
important cons i d e m  t i ons . 

I t  does n o t  di scus s decon t am ination o ther than to say i t  
expec ts all the acciden t - generated w a t e r  t o  be reproces sed by the 
SDS and Epicor 1 1  systems . The pub l i c  does not b e l i eve that thi s  
w i l � decon taminate the water of a l l  tran suran i c s  and a l l  but seven 
e l emen t s . I canna: heli eve that the water has washed the degraded 
fuel and has shielded the radioactive s l udge for years wi thout 
being loaded w i th many o ther dangerous elements wh ich didn ' t  
wash out o f  the system . 

I am not s ure tha t the chemicals il the mix are not 
radioactive , I n  the 1981 EIS i t  was stated that " f ine s "  could 
delay the cl eanup . " Fin e s "  were defin ed as m inute par t i c l e s  
w i th a radioactive burden whi ch could n o t  be f i l tered o u t  of 
the water . Could some of these par t i c l e s  be chemi cal s ?  

There i s  n o  assurance that the micro-organ i sms that grow 
wildly in the radioac tive hot water w i l l  be k i l led before the 
water is d i spe r s ed . Can we be sure that they woul d not create a 
heal th haz ard? 

While the al ternatives have been presen ted at length , 
the envi ronmen tal impac t s  in the TM I  area have been d i sm i s sed 
i n  many cases wi th a sen tence o r  two . 

Fo r instanc e ,  the opt ion to dump the water in the Susquehanna 
s ays l i t tle about the number of dams down s t ream wh ich co l l e c t  s i l t  
and could inten s i fy the bui l d - up o f  any c ontaminan ts . It d i sm i s s es 
the impact on the f i sh wh i ch suppo r t  an enormous indus try in the 
Ches apeake Bay . A pri vately funded s tudy of the impact of TM I  
on the Susquehanna b y  the TM I  Heal th Fund has apparen t l y  not been 
consul ted . It would have been a good idea to f ind out what 
radioac t i v i ty has al read y  done to thi s  river . Th i s  co uld also 
have inc luded the effects of the Susquehanna and P each Bo t tom 
nuc l ear plants . 

The TMI area l i e s  in a river basin surrounded by h i l l s  whi ch 
trap the ai r .  I t  i s  subject to fog and to inve r s i on s . Th i s  

meteoro logy , coupled w i th  a relat ively h igh den s i ty of popul at ion 
has led to res trictions on burning of trash in the area . Yet ,  
there i s  not one men tion o f  these facto r s  i n  the E I S .  

page 2 
Comment s  NUREG - 0683 

The draft
. 

does not d i s cuss the fact that the preva i l ing 
winds carry radioactive water toward one group of people more 
o f ten than no t .  The popul ation on the h i l l s i d e ,  on an elevation 
even w i th the top of the stack s ,  downwind , al ready fee l s  it has 
s uffered severe health effects f romthe accident and cl ean - up . 
A i r  d i spersal would impact these people more than o ther s . 

Impo r tant to all of us is the fact that any di spersal of 
thi s  radioac tive water i s  just that much more radioac t i v i t y ,  
When w e  have a lready had enough . No-one h a s  gi ven u s  a n  acco nn ting 
o f  how much radioac t i v i ty we got from the accident , from venting , 
and f rom cleanup ,  not to men t ion the operation of Un i t  1 before 
and after the acciden t .  This EIS does not do that e i ther . 

The draft talks about incons equential effec ts of rad i at ion 
on the one hand and fatal i t i e s  from cancer or traffic acc iden t s  on 
the o ther . Where is the d i s cus sion of cancer incidence , genetic 
effects , o r  increased suscept i b i l i ty to chron i c  di seases? 

Except for the effects of drinking the water , l i ttle i s  
s a i d  about the d i spropo r t ionate effect of radiation o n  the 
fetus or the develop ing ch ild , 

Mo s t  importantl y ,  none of the alternatives presen ted 
a c tual ly d i spos es of the radioactive water . Real d i spo s al 
would effectively i solate the radioactivity from the b i o s phere . 
A l l  the al ternatives in th i s  draft except for the No- Act ion 
a l ternative effectively d i sperse the radioac t i v ity rather than 
i so l ate i t .  

Thi s i s  t ruly i ron i c  because apparen t l y  the main reason 
the NRC has presented an E I S  is to satisfy the TMI pub l i c  wh ich 
objects to any more radioac t i v i ty being d i s persed into i t s  
env i ronmen t .  

Why i s  the alternative presen ted i n  th i s  draft whi ch seems 
to do all the right things for the pub l i c  rejec ted ? 

The No- Action Alternative of L iquid S to rage in Tanks On · S i te :  
· 1 . Does no t pollute the down s tream water s upp l i e s  

2 .  Does no t force the pub l i c  t o  breathe radioactive vapo r 
3 .  Gould c o s t  as l i tt l e  as zero do l l ars 
4. Would not create add itional occupat i onal expo sure 
5, Would have no s i gn i fican t  expo sure pathways to the 

pub l i c  other than f rom acc idents ( wh i ch the draft 
minim i z e s )  

6 .  Would require no add itional land comm i tment 
7 .  Would take no transportation r ;_ sk s . 

How can the NRC s ay "no? " The onl y  expl anation gi ven i s  

that the NRC fee l s  i t  me�elv. defers d i s posal . The people around TM I  

d o  not want to see thi s  a l ternati ve d i sm i s sed w i th  a word l ike 
"merely , "  

1 ,  I t  would al low mos t  o f  the s tated radionuclides to have 
pas s ed thr ough  10 half- l ives , to have pract i cally 
di s appeared by d i s integration . 
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page 3 
Comments NUREG- 0683 

2 ,  I t  would a l low Stron t i um - 9 0  ( 28 . 5  years ) and 
Ces ium- 1 37 ( 30 . 2  year s )  to have d i s integrated 
through one ful l half- l i f e ,  

3 ,  I t  would al low a whole generation whi ch h a s  expe r i enced 
the acciden t ,  the venting and the cleanup to age 
wi thout more i rrad i a t i on .  

Only two reasons are gi ven b y  the NRC for not con s idering 
thi s  opt ion . 

1 ,  The NRC has made a pol i cy dec i s ion not to make TM I  a 
nucl ear waste dump . The pub l i c  appl aud s thi s  dec i s ion . 
Un fortunately it is not en t i r e l y  hone st because no - one 
plans to d i sman t l e  and carry off the presen t  plan t s  
nor t o  abo l i sh the poo l of used fue l rods , So why 
would the NRC wo rry about a l i ttle radioactive water 
wh i ch the y  do not cons ider dangerous 1 

2 .  I t  creates an admin i s trative problem for the NRC 
by put ting off a " f in a l "  dec i s i on ,  perhap s beyond 
the date of the. l i cen s e  expi ration . 

I be l i eve that the NRC s imply wan t s  to make the water 
" d i s appear " so that 3 0  years f rom now the pub l i c  wi l l  not be 
r eminded that the accident happened and it d i dn ' t  go away.  

Whatever s c i en t i f i c  evi dence i s  presented in th i s  draft 
I believe is e s s en t i a l l y  i rrel evan t .  What we are commen t ing on 
is pub l i c  po l i cy ,  

De l i berately dumping nuc lear wastes on the pub l i c  i n  any 
quan t i ty is bad pub l i c  po l i cy in a democracy . Dumping them on 
a publ i c  whi ch has al ready been t raumat i z ed and had i t s  heal th 
endangered by a nuc l ear aeciden t  is comp letely unac ceptab l e .  

I urge the NRC t o  recon s i der - 'to contain the water , n o t  
d i sperse i t - at TM I  o r  anywhere e l s e . 

- Beverley Dav i s  
200 Gettysburg P ike 
M echan i c s burg , PA 1 7 0 5 5  

UNITED STATES ENVI RONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20480 

D r .  Mi chael T. Masn l k  
TM I  Project D l  rectorate 
Of flee of Nucl ear Reactor 

Regul at i on 

• •• •  

u . s .  Mlcl ear Regul atory Coolo 1 s s l on 
llo s h 1 ngton , D . C .  20555 

Dea r Dr . Masnl k :  

OFFICE OF 
EXTERNAL AFFAIRS 

I n  accordance wi t h  Sect 1on 309 of the. Cl eon A1 r Act and our 
respon s 1 b l 1 1 t l es under the Nat i onal E nv l romental Pol ley Act , the u . s .  
Envl romental Protec t i o n  Agency ( E PA )  h a s  rev i ewed the u . s .  Nucl ear 
Regul atory COOIII1 ss 1 on ' s  ( NRC)  Draft Suppl -nt No. 2 to the Progr-at 1 c  
Env l rornental Impact Statenoent ( E I S )  rel ated t o  decontam i nation and 
di s posal of rad i oact i ve wastes resul t i ng frCIII the March 28, 1 979 , acci dent 
at Three Mi l e  Isl and ( TM I ) Nucl ear Stat t on ,  Un 1 t  2. Th1 s d raft suppl ement 
( NUREG-0683 ) add resses the envl roiiiH!ntal and hea l t h  I mpac t s  of d i s posal 
of wate�. generated by the acci dent or used for cl ean i ng up after the 
acc i dent ; · The draft suppl ement Identi fies a n�nber of .potent i al al ternat i ves 
for d i sposal of the wat e r .  These I nc l ude on- s i t e  and off- s i t e  evaporat ion , 
dl rect so1 1 d i  f l c at 1 on ,  cont i n ued on- s i te storage , and d i scharge of the 
water to the Susquehanna Ri ver after further treatment . 

After exten she rev i ew and anal yst s ,  EPA has concl uded that there are 
no s i g n i fi cant rad i at i o n  I mpacts frcn the proposed al ternat hes 1 dent 1 fi ed 
I n  the draft suppl ement , For each of these al ternathes , NRC ' s  c a l c ul ated 
dose exposures are bel ow reg ul atory 1 1 m l t s  set by EPA and/or NRC . EPA 
has therefore rat ed .  thi s draft suppl l!lental E I S  LO, i nd 1 c at 1 ng a Lac k  of 
Obj ect ions to the proposed al ternathes . 

However , because th1 s act 1 on I nvolves a new non-rout i ne dl scha r90 , 
EPA rec0111111end s that NRC not sel ect e1 ther of the al ternathes I nvol v i ng 
dl scharges to the Susquehanna Rher. An extraordi nary nati onal and 
mul t i - I nst i t ut i onal ( federal and state) effort 1s presentl y  being Impl emented 
toward the restorat i o n  and protec t i on of the Chesapeake Bay and 1 t s  
t r 1 b utar1 es , i ncl ud i ng t h e  Susquehanna Rher . A fundamental  part o f  th i s  
restorat i o n  effort 1 s  t o  reduce the pol l utant b u rden fl owi ng I nto the 
Bay . Therefore , as a general rul e ,  we be1 1 eve that 1f there a re v i ab l e  
a l t ernathes t o  such non-rout i ne d i scharges t o  the Say or I t s  t r 1 b utar1 es , 
they shou l d  be g i ven g reat we1 ght . 
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Fi nal l y ,  because of publ i c  concerns regard i ng TMI and our desi re 
to ensure that the NRC -presents the most accu rate descri pt i on poss i b l e  of 
the consequences of choos i ng any part i cul a r  al ternat i v e ,  we are prov i d i ng 
det a i l ed comments to hel p c l ari fy the bas i s  for NRC ' s  dec i s i on-ma k i ng 
proces s .  

I have asked Or . Wi l l i am Ki r k  ( FTS:  590-3909 ) ,  Di rector , EPA Three 
M i l e  I s l a nd  F i el d  Stat i on ,  and John R.  Pompon i o  ( FTS: 597 - 1 1 81 ) of  the 
Reg i o n  I I I  staff to prov i d e  any needed assi stance to you . 

Encl osure 

Si ncer��hL
� 

Ri cha rd E. Sanderson 
Di rector 
Offi ce of Federal Act i v i t i es 

lletai 1 ed Comments 
of the U . S .  Envi ronmental 

Protect i o n  Agency on the 
u . s .  Nucl ear Regul atory Cootni s s i on • s 

Prog ranrnat i c  Envi ronment al Impact Statement 
rel ated to the decont am i nat i on and d i s posal 

of rad i oact i v e  wa stes resul t i ng from 
Ma rch 28, l'H9 , acci dent at Three Mi l e  

I s l and Nucl ear St at i on ,  Un i t  2 .  
Oraft Suppl ,..ent Oeal i ng w i t h  

Di sposal of Acc i dent-Generated Water 

1.  Page V ,  Parag raph 3 -- We suggest add i ng 11 and l esser amount s of other 
rad i onucl i des .. to the second sentenc e .  A tab l e  ( or tabl es}  sho u l d  al so 
be added to Sect i on 2 w i t h  conpl ete anal yt i c  i n fonnat i on for al l 25 or so 
compa rtment s where acc i d ent water is l ocated . These tab l es shoul d i ncl ude 
res u l t s  of al l anal yses done , with Mi n i mwn netectab l e  Amounts ( MOA) prov i d ed  
when res u l t s  a r e  bel ow detec t i o n  l i m i t s . 

The Sumary here , the data in Tab l e  2 . 2 .  and the i n i t i al case data ta ken 
from the l i censee ' s  { GPUN ) proposal for d i sposal of the acc i d ent water 
seem to con fl i ct with the o r i g i nal tank content data prov i d ed by GPUN 
and what is ach i evab l e  by ion exchange . For exampl e :  if Cs- 1 34 i s  present 
in concentrat i ons onl y 2·10 t i mes l ess than Cs-137 in the untreated 
water , i t  wi l l  not b e  total l y  removed fr(Jn the treated water wh i l e  cs ... I37 
rema i ns . 

2 .  Page xxi  ...... Add 11 U . S . "  preced i ng .. Envi ronmental Protec t i on Agency . "  

3 .  Page 2 . 2 ,  Pa ragraph 2 -- I s  i t  appropri ate to s a y  "very sl i ght 
t races" for Sr-go when the achievab l e  ( i .e . ,  after i n i t i al treat .. ent ) 
concentrat i on exceed s Append i x  B, Tab l e  2 ( 1 0  CFR 20) l im i t s  by a factor 
of 33, and exceed s the base case by a factor of 367 ? In the base case , 
Cs-137 al so exceeds the Max im11n Pe rm i tted Concentrat i on ( MP C )  i n  Append i x  
8 ,  Tab l e  2 ,  of  10  CFR 20 . W e  recogn i ze that the tab l e  i s  correct and , 
that a fter f1 nal t reatment , al l stand a rd s  wi l l  be met .  

4 .  Page 2 . 3 ,  Tab l e  � . 2  ...... We recOI'IIftend not i ng that the base case represents 
retreatmP.nt of 401. of the water as it c urrent l y  ex i st s  and the " ac h i evab l e "  
represents 1001 retreatment . 

5. Page 2 . 5  -- What i s  the source of the quoted bac kground l ev el s of 
Cs-137 and Sr-90? For exampl e ,  E PA ' s l atest E nv i ronmental R ad i at i on 
Aollb i ent Monitori ng System ( ERAMS ) data publ i shed for Oct-Dec 1gas and 
Jan-Mar 1986 i nd i cate a range of 1 -3 pCi / 1  Sr-90 i n  IR i l k .  A rev i ew of 
data for Reg i o n  I I I  i nd i cates that concentrat i o n s  have reached or exceeded 
5 pCi /1 onl y two quarters s i nce January , 1975 , and have not exceeded 3 
pCi / 1  s i nce Septl!lllbe r ,  1982 . Yet , the doc110ent l i sts  5 pCi / 1  as the 
backg round l evel for S r-90 . 



6, Page 2 , 7 ,  parag raph 2 -- Till s paragraph suggests that the onl y t l llll! 
that anal ysi s wa s done for tri t i um In the Susquehanna R i ver was In 1 97 7 .  
I n  fact , dal l y  t o  quart e r l y  saoopl l ng and anal ys i s  for t r l t l ..,  and other 
I sotopes are done at 1 7  l oc at i on s  on the Susquehanna by Pennsy l vani a or 
EPA ( ei ther TM I  or ERAM S )  and other l ocat i ons by several ut i l i t i es I ncl ud i ng 
GPUN , Tile MDAs for these deteminat i on s  are al l of the order of 200-300 
p CI / 1 ,  however , and the resul ts  are bel ow these l evel s ,  Tllese rout i ne 
progr .. s s houl d be Ment i oned to avoi d  g i v i ng the I mpres s i on that no 
saMpl i ng has been done si nce 1977 . 

7. Page 2 . 10. -- Is thi s 1963 report the l atest and defi n i t i v e  data on boron? 
lie rec011111end that NRC cons i d e r  11ore recent references . 

B. Page 2 . 1 3 ,  para . 4 -- To assure consi stency of presentat i o n , we recommend 
extend i ng the dri n k i ng water l im i t  d i scuss i on to i ncl ude al l i sotopes 
actual l y  present in tanks , 

9. Page 2 . 1 4 ,  Tab l e  2 . 5 -- ( 1 )  Wh i l e  we do not bel i eve the resu l ts woul d be 
affected , we rec01011end NRC extend the presentat ion to i ncl ude al l I sotopes 
present in tanks , i ncl ud i ng a c011par1 son of MDAs to Ma x l m11n Pem i ss i b l e  
Concent rat i on for Water ( MPCw ) .  ( 1 0  CFR 20 , App . B ,  Tabl e I I )  and Dri n k i ng 
Water L i m i t s  for I sotopes found to be bel ow MOA . ( 2 )  The MPCw for t r l t l lln  
( App . B ,  Tabl e I I )  I s  3x10-3u C 1 /ml , not 3x1o-5 u C i /mi . The d r i n k i ng 
water l iM i t  Is 2x10-5 u C i /ml . 

1 0 .  Page 2 . 1 5  -- The St ate o f .  Pennsyl van i a  i s  In the process of becml ng 
an Agree01ent State . If thi s occurs , it coul d have an effect on the 
d i s posal opt i ons for the wast e .  

1 1 .  Page 3 . 1  -- W e  recommend t h e  u s e  of BE IR  1 9 80  as a reference rather 
than BE IR 1972 , 

1 2 .  Page 3 , 2 ,  Tab l e  3 , 1  ( Note b) -- Unl ess demonstrated to be absent 
other I sotopes shoul d b e  ment i oned I f  present In the ori g i nal tanks . 

' 

1 3 ,  Page 3 , 1 4 ,  para . 3 . 2  -- To cl ari fy
' 

t h i s al ternat i ve ,  the stand ards 
In 49 CFR 1 7 3  for b u l k shi pment of l i qu i d s  shoul d be ex pl i c i t l y  c001pared 
wi th the nucl i d e  concentrat ions In the water . 

1 4 .  Page 3 . 1 5 ,  Sec t i o n  3 . 2 . 1 . 1 ,  para , 3 -- Has In s i t u  v i tri f i c at i on 
been successfuly t ested for quant i t i e s  of waste tlifsTirge? Intui t i vel y ,  
i t  seems the e l  ect rlcal  demands woul d be very h i g h , 

1 5 .  Page 3 , 1 6  -- The a s sumpt ions for nucl i d e  concent rat ions for acci dent 
anal ys i s  s houl d be ex pl i c i t l y  stat ed .  Both the base case a nd  achi evabl e 
case g i ven In th i s  suppl ement represent the average case of 2 . 1  m i l l i o n  
g a l l on s  o f  water wh i c h  i s  act ual l y  I n  25 separate cmpartments or t a n k s  
with concentrat ions a s  m u c h  as 2 - 3  orders of mag n i t ude d i fferent frOM 
the base case.  There does not appear to b e  any sl11pl e way to achi eve 
one unl fom batch of water . 

1 6 .  Page 3 . 20 ,  para . 3 . 3  -- Has the r i s k  of transport i ng teiiN!nt to the 
site been con s i d ered In the acci dent pred i c t i on s  for the opt i on s  I nvol v i ng 
sol i d i fi c a t i o n  of water or evaporator bottOMs? 

· 

1 7 .  Page 3 . 2 3 ,  Tabl e 3 . 9  -- The pred icted concent rat ions of Cs -U7 I n  the 
fi n i shed cured conc rete a re not d i fferent fr011 the average concent rat i o n  
I n  so i l  I n  thi s a rea . Thi s ..,ul d n o t  a d d  to g11011a ex posu re s i nce I t  
..,ul d ,  I n  effect , bec011e part o f  an i n fi n i t e  sl ab sourc e .  

1 B .  Page 4 , 9  -- Rout i ne d etemlnatl ons of gross al pha a n d  beta act i v i ty 
as wel l as rad i um ,  etc . ,  are done by Pennsyl vani a at many l ocations and 

' 

s ho u l d  be ment i oned . 

1 9 ,  Page 4 . 9 ,  Sec . 4 , 1 , 3 ,  para . 1 -- What are the u n i t s  for the water tab l e  
grad i en t ?  Off s i t e  wel l Mon itori ng conducted b y  GPUN and EPA shou l d  al so 
be Ment i o ned . 

20 . Page 4 . 12 -- Tile desc r i pt i on of the v i c i n i ty g i ven here sho u l d  be 
c l ari fi ed .  TMI I s  In the extre01e NW corner of the area desc r i b ed , 
Interstate Rout e 95 and State Route 10 have • l n l 01al l 01portance to the 
area wh i l e  routes not Hnt l oned ( I nterst ate Rtes . 81 , 2B3 , and Rtes , 1 1 ,  
1 5 ,  322 , 422 ) are I mportant . 

21 , Page 4 . 1 3 ,  Fi g .  4 . 7  -- The f i g u re shows TMI to be In the Northeast 
part of PA I nstead of the South Central , and does not s how routes from 
TMI to Interstate Rte .  80 . 

22 . Page 5 . 1 ,  Sec 5 . 1 ,  para . 2 -- The l evel of B7 mrem I s  p robabl y  
SOHwhat l ower than real p e r  capita background ex posure . Fr001 the Aeri al 
Rad i at i on Nonltorl ng System overfl i ght data , IOibl ent external g-a 
rad i at i on ranges fr001 70- 1 20 10rel0/yr,  Al so , many houses in the TMI 
area have el evated radon l evel s ,  resul t i ng I n  l ung doses 10uch hi gher 
than the external g....,a l evel s ,  

23 . Page 5 . 2 ,  Tab l e  5 . 1  - - The I Mpact o f  the Short-Tem Ri ver Ol scharge 
Is the SIRie a s  that of Long-Tem R i ver Di scharge onl y I f  the s101e ri ver 

r!:::r�s used . If a RIOre rea sonab l e  hi gher fl ow I s  used , l 01pacts are much 

�4 .  Page 5 . 3 ,  para . 1 -- We recOMMend add i ng • at B7 mrem/ y r .  • before 
300 , 000 peopl e wi l l  receive . . .  • .  

2 5 ,  Page 5 . 4 ,  Sec , 5 , 2 ,  para . 2 -- E PA pol i cy i s  to use BE IR 1980 val ues 
and the rel at i ve r i s k  MOdel for c a l c u l at i ng ri sks whi ch , a s  noted , wi l l  
yi el d s l i ghtl y h i gher r i s k  estimates . 
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26 . Page 5 . 8 ,  Sec . 5 . 4 ,  para . 2 ...... The acc i d ent scena r i o  descri bed here 
woul d appear to be impos s i b l e rather than h i g h l y  improbabl e s i nce the 
water is in 25 separate tanks/compa rtment s .  

2 7 .  Page 5 . g ,  Tab l e  5 . 2  -- See comment for page 3 . 2  - Cement transportat i on .  

28.  Page 6 . 1 ,  Sect i on 6 . 0 ,  Conc l u s i o n s  -- EPA conc u rs with the NRC St aff ' s  
concl us i on that no s i g n i f i c ant env i ronmental impact fran a rad i ol og i c al 
standpo i n t  wi l l  be i ncu rred from any of the proposed al ternat i v es . 

29 . Append i x 8 i s  so general l y  wri tten that persons wi thout a techn i c a l  
backg round cannot understand h o w  the cal cul  at ions were made . Many references , 
i ncl ud i ng the appl i cabl e NRC regul atory g u i des , are not 01ent i oned . It i s  
not c l ea r  how the pathways to man were cal cul ated , what b i oconcentrat i on ,  
acc��nul a t i on , and t ransfer factors were used , what fi sh/ shel l fi s h  spec i es 
we re cons i d e red and how food web el ements were i nco rporated i nto the 
model . Maj or cl ari fi cat i o n  or ex pl anat i on is needed . 

30 . Page B . l  -- Where do the data for swi m..ing  come from? There appea rs 
to be very l i ttl e swi 11111 i ng i n  the Susquehanna Ri ver i n  the TM I  area . 

31 . Page 8 . 2  -- What i s  the basi s for the shel l fi sh harvest and cons�npt i on 
f i g ures? No references are g i ven . 

32.  Page 8 . 3  -- What i s  the basi s for 434 l b . / y r .  v eg etab l e  cons ,..pt i on? 
Th i s  sounds h i g h , espec i a l l y  if thi s is supposed to be l ocal  cons umpt i o n  
of l ocal l y  grown v egetab l es .  

3 3 .  Page 8 . 4  - - What 1 s  the basi s for doubl i ng i nhal ation dose to account for 
i ngest i on of contam i nated v egetabl es? Th i s  sound s very con servat i ve for 
Nevada where prec i p i ta t i o n , fog , etc . ,  a re rel at i v el y rare and gardens 
woul d have to be i rr i gated . 

34 .  General . For the sake of cl a r i ty it wou l d  be i n struc t i ve to i ncl ude 
a sect i o n  or a ppend i x  ex pl a i n i ng what estimates of 0 . 03 or 0 . 4  or 1 . 5 
cancer deaths real l y  mean in terms of l i kel i hood of hav i ng 0 ,  I ,  2, 3, 4 
cases or deaths . 

.,._ SocNtary lor 
Env".ron.....,tlll Pratecdon 

Dr . llichael ll&anik 

COMMoNwEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL REsouRcEs 

- � - -3 
H-..... Pwnnavw- 1 7 1 20 

!lay 1 ,  1987 

TMI Proj ect Directorate 
Office of HUclear Reactor Jle9Ulation 
u . s .  HUclear lle9Ulatory CC>IIIIliaaion 
Washington, DC 2 0 5 5 5  

Gentlemen: 

we are offering comments on NURBG-0 6 8 3 , the Programmatic 
Enviro������mtal Impact Statement related to decontamination and 
disposal of radioactive wastes resulting from the March 28 , 1979 
accident , Thr .. llile Island HUclear Station, unit 2 .  

We have considered the · ten alternatives discussed in the 
report . Baaed on our review, we recommend a;ainat the two 

· 

alterDAtivea involving direct discharge to the Susquehanna lliver . 
1'hia recommendation ia baaed on our concern for the pul>lic health 
and safety of the people in the region and. their utilization of 
the Swoquehanna lliver . Re9ardinv the other eivht alternatives , 
we are making no rec...........sationa . The difference in the 
potential impacts among the .. alternatives is amal l .  
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Slt!en!n! of Dr Erll!l J Ster"'l!m 

Mv nome ts Ernoot J. Sler"''IW, Professor Emeritus of lledtological Phvotcs, Universttv of 

Pittsburgh, Scoot of Medici no, ¥hore l hove toUIJhl couroes ond carried oui reoesrch i n the oroo 

of rod1otogica1 1 notrumen!olion and the health effects of tw- tevet redillion since 1 96 7. Prior 

to this, 1 held a position os Adyltor v  Phvotciot to the D1 rector of the Weoti "'house llesoorc� 
Loborotories, ¥hero mv functiono i ncl llled lho -topmen! of Nucloor Medici no 

l nstrumentolion , X- roy 1 111191 "'1 svstems, nucteor rodtotton detectors ond the dlvelopment of 

od¥0nced concepts for goo- cooled nucleor reoctors. I n  the course of mv professionol ectiYities, l 

hove been elected to membershi p i n  verious ocien!ific end professionot orgonizotiono, i net ud1 "'  
t he  American Phvstcat Soctetv, the Rodtotogtcat Soctetv of North-America , o nd  t he  American 

Aossociolion of Phptcisto in Medici no.  I hove published bookt, revi"" articles ond ocientific 

papers deol i ng 'olit h  both rodilogical i nstrumentstion end the health effects of radiation. 

1 hove exominod the EnYi ronmentol l mpoct Stotement related to the decon!ominotion ond 

disposel of rodioective .,..., .. nutti ng from the Morch 28 , 1 979 eccidenl ot the T hres Milo 

tstond Nuctoor Stolion, Unit 2 ( NUREG - 0683, December t 986) os .... n os retotod documents 

and letters furnished to me bv the Susquehenno Votley Atlionce. As exploi nod i n  deloit in the 

tosli monv ¥hich 1 gave before the Citizen's o\dyjtorv Boord ot its Morch 25th, t 987 meeti ng, 

the offictot troncri pt of ¥hich is  mode port of the present statement, it is mv professionot 

opi nion tho! the proposed open-cvcte forced eveporotion of the 2. t mmion gotlons of the 

eccident -goneroted .... ter conloing stronti um- 90 ond other biologicatlv verv hezordous isotopes 

¥Ould present o significant risk to the l ives ond the health of the public,  and lhol olternotive 

mot hodS of handl i ng  the problem exist ¥hich ¥Ould groott v roduco this risk st comparable or 

IO¥Or di rect coots. 

1 n particular, besod on an oxomi notion of the mortolitv ststislics for Ponnovtvenia , 

Morvtand, No¥ Yor k  ond other noorbv stoles fotlwi ng lhe preVious venting of the Three Mi te 

Island con!otnment bui lding bol.,...n Juno 28 ond Jul y t t t 980, 1ogether 'olilh  the 

measurements of stronti um- 90 reloosod bv Horvev ,  Picciont ond Pisello ( t ) ¥ho found lhol o 

comparable amount of slrontt um- 90 .,... discharged i nto the atmosphere eo is proposed in the 

planned evoporotion option, 1 osli mote l hot bol.,...n t 00 ond 400 excess i nfont deolhs ond • 
comparable number of deolhs of odults ol otl .. , 'olill rosult from tho proposed rotoose. 

T ho  bosts of my conct usiono mey be summarized os fot10¥S: 

t )  Accordi ng to the Environmental t mpocl Statement ( E IS)( NUREG - 0683, Suplement No. 2 

Droll Report) Tobie 2 .2 . - 2.3,  0 .9  Curies or 0.9 tri t tion picocuries ore present in the 2 . 1  

Drofl lleport) Tobie 2.2. - 2 . 3 ,  0.9 Curies or 0.9 tri11ion picocuries ore present i n  tho 2. 1 

mitlton gotlono of voter \tllli "'' to be evoporoted, or ol o concentrolion of 1 1 0,000 picocurioo 

por tttor (Ono ptcocurie ts ono mitton!h of ono mitltonth or ono tritttonth of olio Curie, ond ono 

filor is slighltv moro thon ono quort ) .  for obtai n tome foeti "'  for tho m19nilude of this amount 

ofolronti um- 90 sli t l  in the remeinig wote voter, it should be noted tho! the bottom of lle"''I t t  
of the Federal Rediotion Council Guideli"' for t he  conoumplion of mil k  issued duri "' the poriod 

of nucloer looli "'' In t 960- 6 1  ¥hore concern ..... .... rron!ed ond stops to reduce tho ln!oko 

should be considered .,... onl y 20 ptcocurtoo per 111er, ond the recently i ntroduced ll'llld mum 

pormissi ble level for dri nki "'' wier by the EPA is ont v 9 picocuries por filer . The ll'llld mum 

wt ue measured duri "' the height of nucleor Inti"' .,... 31 picocuries per liter of mil k  

octordt "'' to t he  E I S  ( NUREG- 0683),  pogo 2.9.  Thus, t he  preseht omount t n  t ho  stored ""'"' 

¥Ould contominole t OO bitlion l itors of mil k  to the 11¥11 of picocurioo per lilor deemed of 

public health concern bV the EPA, or 30 bitlion liters to the highest level recorded bv the U. S.  

Public Heolth SerVice duri "'' the height of nucteor bomb lesli "'' . 

2) Using the dose foetor for I nfants I ngesti ng food or ¥Iter conlet ni ng strontium-90 os given 

bv the Nucteor Regulatory Commision in its publicotion NUREG- 1 . 1 09,  nomet v 0.01 85 

mil l irods por picocurie, lhis represents a dose commitment of 1 6 .65 billion mil l trods to the 

bono of i nfants . This meono dosos of t 6.65 mitlt rods to o bntion i nfants, t 6,650 mit l trods to e 

mitlion i nfants, or t 65,500 milli rods to one hundred thousand i nfants if lhe olronti um-90 i n  

tho ¥1ler ""re to reoch their mil k ,  food a nd  dri nki ng .,..ter, regardless of ¥helher t he  ret ..... 

oro sprood oui over deVS, months or veors. 

3) The EIS wumes thet ont v t ll of lhe otronll um- 90 'olitl octuoll v  eocope into the ot r 'olith the 

1¥1porsted¥11er , or 9 bitl ion picocurtes. T his must be compared 'olilh the 50,800 picocuries 

reported bv the NRC in NUREG- 02 1 8 os  haYing been reloosod to the atmosphere duri ng normel 

operation of TMI Unit l t n 1 975, tome t 77,000 li mos loss. 8u1 even wumi ng lhol ont v 1 11  

.,;n eocopo, the above dooes ¥Ould stil l  be verv largo. Thus, onoUIJh ¥Outd escape to 9ive a dose of 

t ,650 milli rods to one hundred thousand i nfonts if the omount escopi "'' ¥OUld enter lhei r diet or 

the et r thev brnthe. Even ossumi ng stit l further tho! onl v t 11 of the amount eocoping octuotly  

enters the body ( 1 ) ,  this  ¥Outd slitl represent t 6 .5  milli rods for 1 OO,OOO i nfonts. But 

extensive studies by Ste....rt (2) ond olhors ( 3) ( 4) involVing diagnostic X- rovs duri ng 

prognency hove sho¥n lhol lhe -1opi ng i nfant is some t OO to 1 000 li mes more sensitive to 

the -topmen! of leukemia ond other childhood cancers then the odult dependi ng  on the stage of 
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development. More recentl �. a ler110 ooale still� bu Kneele arol Ste'werl on the effocl of meaured 

becqround rodiolion in E"'ll•nd i nwlvi "'l 22,3 5 1  oorl � cencer deelho (0- 1 5  �ro) hao ,.....,n 

that onl� 1 60 mlll trods per ljllr,  or 40 mll l lrods durl "'l lhe moot senstttve first three montho 

of t ntrouteri ne development, double the riak of leukamio erol cancer ( 5) . Thua, one ¥Ould ox peel 
thll 1 6.5 milli rods ¥Ould result in a 40W: i nreese in chilhood leukemie und c:ancers elone in a 

9roup of 1 00,000 infants born t n lhe ljllrt after the releese. Si nce about I in 1 000 infants 

nor men� develop leukamia or cancer. omo"'l 1 00,000 infants, I 00 - ¥0Uld nor men u ... 

expected. Thua a 40W: t ncreese represents 40 excess cencer and leukemto doollls as 1 rosult of 

the proposed method of eveporoli"'l lhe "'"te "WIIer, or 2.5!1; per milltred. lfone ....,re Ia 

ossume that onl � the portion deposited on formlend enters the food choi n, as did Herve� el ol 

( 1 )  , the est\ mete ...Ould be cut to 1 6 doolho. HO¥ever, since other lo"'l 11ved tsotopes also 

contained in the ..... to "Wiler have not boon considered ol ell in the above roUIJh esllmele, end 

si nce the maxi mum bono dose estimate or rived el in  the ESt of 3 millirods is of the some order of 
meQnllllle os lhe 6.6 mill irods estimated above ossumi "'l onl u the materiel deposited on 

formlond reaches the t nfenl, II is cloor IIIII at lnsl of lhe order of 1 0  to 40 cancer end loukamio 

dellho me� be expected as a result of the proposed releese. This Is some I O,OOO ti mes more thin 

the 0.003 cencer doolhs esli melod in the ESI (Section 5.2) booed on dele for edults exposed Ia 

short external rodiolion doses such as occurred ot HI roshime or In the course of modicel 

diOQnoSts. But, 10 explotned t n  deleil In m� orol testt monu of Februor� 25, 1 987, 1hose edult 

populations exposed ta short oxternol oxposures ore not appropriate bases for comparison ¥11h 

i nfonts or fetuses vheso DNA repai r processes ore not !Ill developed. Furthermore, lo"'l chronic 

oxposures b� bell re� to crucial or110ns of the develOtri"'l immune s�tem such as the 

bone- merrov, for vhich tho domi!IO ia mei nl � produced b� tho much more efficient preducl1on 

offree- rodicel ox•• ( 6)( 7 ) ( 8  ), are some I 000 limes more doiiiiQI "'I Ia cell- membranes 

then short, hiQh-dose and hith dose-rote exposures. The much oreoter mut190nic effect of lov 

dose trrodiotion than expected on the boots of oorlior hiQh dose studies hao recentl� been 

domonstrolod tn laboretar� studies on si"'lle human chromosomes tncorporolod tn h�brtd cells 

( 9 ) .  

4) HO'o'eve r ,  c:a nco r  a nd  leukamia ere not the onl �  serious hlollh co����quences of the t noosllon of 

otronttum-90 and other tntornol bola- re� emilli"'l isotapos. l n tha cese  of bono-seektno 

lsotapes such as stronl1um-90, 1t ts the cells of the I mmune s�m developino t n the 

bono-;..rrov thll are tho moot crilicel terlllls. Studies not considered b� the NRC staff or the 
BEIR Commil18t on whom lhe staff rell11 (Section 5.2) indicete lhll II doses in  the rt"'lt of 

3 

millirods projected for tho proposed relase, cleorl � delectable dom190 Ia tho cells of tho 

bone- merrov hao I n fect been detected bu Stokka et ol ( 1 0 )  os discuasod t n  m� orol lesttmon�. 

51111 more recentlu, leborotor� studies b� Honer and Wl\lZtll ( 1 1 ) have s.....,n thll 

stronli um- 90 preferonltall u deectiveles the so-celled Natural Killer ( NK) cella, one of tho 

moot crucial components of the natural I mmune defense s�m of the human bod� IIIIi not 
Ylruses, becleria and cencer cells. As a rosult, strontt um- 90 not on I �  i ncreoses the risk of 

developi "'l leukamia and cencer, but also i ner- t he risk of dvt "'I of infections, the reb� 

affecltno total mortoltl� due ta en ceuses arol not j ust cencer mortoltlu as ossumod tn the NRC 

stoffs esli metes of dellhs, helpi "'1 18 exploi n the Qross undoresti motion of the health risk 

errived II in the ESI . 

5) Asido from otronlt um- 90, there are a seri11 of other important rodiosclive chemicals vhich 

are contained in the Wille "Wiler to be 0\'lporlled into the ai r orourol Three Mile lslond such os 
cesi um- 1 37 , triti um, cerbon- 1 4 end todine- 1 29. Amono the most serious of those ia 

iodino- 1 29 1isted in  a letter( Document 10 0068P doled Fobruoru 1 8, 1 98 7 ) submitted bu GPU 

Ia the NRC but not oven mentioned in the ESt ( NUREG- 0683) .  Jusl 1 1ke todine- 1 3 1 , 1hts 

element seeks out the thuroid Qlond of the develop! no I nfant, vhere II concontnles os much os 
1 00 limes 11 11ro"'1lu as i n  the muchlerger thurotd of the edult ( 1 2) ,  oxcepl lhll per ptcocurie 

It is much more doiiiiQi "'l i n  its lono-term effect boceuse It hao a half-life of some 1 6  million 

uooro, oo compored to onlu 8 dop for iodine- 1 3 1 , 111Vi"'l in the bodu much lo"'IOr end bel "'I 
recucled i n  the onYI ronmen1 110neration ofler 90norel1on. 

Whereoo the NRC Iliff onl u considera the relalivel g smell risk of thurotd cancer resulti nt 

1 0- 20 .,.. .. ofler exposure, the moot crilicol haolth effect ocl•llu  lo t he reduction in output of 
tburotd hormone controlllno the phvstcol and mental development of the fetus ,,... the i nfant 

durino lhe first tvo uoors ofler birth. Even 1 smell reduction I n  the rote of development of the 

lu"'l cen leod la inobilttu Ia breolhe immodiotelu ofler lri rlh, ceusi"'l l nfonts to dte of 

. resptretar� distress ¥1tllln 1 fev do� ofler birth in much Qreoter numbers thin due Ia ell 

concors and loukamioo combined. 

As dtscusod I n  mu Mllrch 25th teolimon� end the orticle on the Chernobul occident olioched 
la the prooent ototoment ( 13 ), it is tho underdevelopment of the novborn vhich rose sharplw i n  

tho U. S. durino t he  portod of fellout from nucleor ..,..pono lesi1 11Q  ( 1 4 )  a nd  which appoara lo bo 
tile slntle moot imporllnt factor llldlno ta the slowlllf dovn t n the normal dlcll no  of i nfent 

111i111tt�. Thio dec11no resumed onl � ofler tho end of leroe-scalo atmospherlt ..,..pons leoti no. 

but it reoched thl lw rollS proJoclod bu the pre-war trend onl, i n  eraoo liko Wuomlllt a,. 

4 
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IIO'ol Hompshi re \olhere there \oiOre no lar111 nuclear plants or other sources of fresh fission 

products in or near thei r  borders, eo predicted b� the h�pothosis !hot rodiooctive iodi ne  

e nd  strontium rodiolsotopes \oiOre the prlcl pe l  ,.... cousol foctors I n  the environment. 5 1  nee 
then ere about I 0 li mes eo men� i nfent deelhs due to ell co uses combined eo due to leukemia ond 

concer, one must therefore expect tho! some I 00 to 400 i nfants \olill die eo • result of t he 

proposed releooe. These deelhs do not i ncl udlcompereble number ofdellhs due to ..,..kened 

i mmune splems among older odults and those in future IIOhlrelions due to the long-lived 

strontl um- 90, corbon- 1 4  end iodi ne- 1 29 i n the diet for centuries to come, none of \olhtch ..,.. 

considered i n  the ESI . 

6) These estimates ere supported b� the ectuel l ncr...., In l nfont mortelil� in Pennsvlvenle, 

Morvlend,ond Upstete IIO'ol Yor k  outside of IIO'ol York Citv os published in the U.S. monthl v vi tel 

etetistics foiiO'o'i ng the eorlier venli iiiJ of June-Jul v 1 980 et Throe Mi le lsi end in \olhich e 

comparable amount of stronli um- 90 \oiOS discherll"d. Thus.  compari ng the six months of Julv 

throUIJh December after the venli iiiJ \olith the first six month of lho some veer, one finds tho 

follo\oli ng I ncr ..... in l nfent dellhs: 

for Pennsvlvenio: o rise of 1 1 5 from I 032 to l 1 47, on i ncreoso of 1 1 . 1  ll. 

for Morvlond: o rise of 99 from 288 to 385, on increooe of 34.4ll. 

for Upstate N.Y.: o rise of 29 from735 to764, on i ncreoso of 3.9ll . 

for tho throe oreao combi ned , thts is on excess of 241  i nfont deelhs. or of tho order expected 

from tho 2.5ll i ncreooe per mill i rod for tho earl � infant in tho fi rst tri mester found bv Kneale 

olld Sle\olort for chtldhood loukomto end concer In roletion to background rodiotion In Englend, 

Scotland end Weleo. In contreet to tho obove i nc reosos, tho U.S. i nfont mortelitv eo a \olholo kept 

declini ng  et on ever1111 rete of 0.4ll per month duri ng lllis period. 

Tho cousel connection of llris rise in i nfent dellhs \olilh tho rodioectivitv roloooed i n  tho tho 

venti ng is further supported bv tho foci tho! for tho ..,nth of Jul � 1 980, tho number of bi rths 

i n  Pennsvlvenle suddenl v rose b� 4 1 .4ll from 1 1 ,358 to • record lrigh for 1 980 - 82 of 

1 6,065, foiiO\IOCI bv o ohorp decli ne  to 1 2,499 i n  AUiluol, i ndtcoling tho! some 4,700 bi rths 

IGok piece premeturel v l mmedtetel� after the releooe. Such earl� del1wrv leade to 1 sharp 

i nc reoso in underdeloped end under.teighl babies, \olhich is kiiO\oln to be tho bi990ol si 111Jie couse 

of i nfent delth in tho United Stoles ledov, e rise tho! bellO• in tho oerlv 1 950's ( 1 4) vhen 
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nucleor ..,..pons testing be90n. A second ......., of premature bi rths occurred i n  October, foiiO\IOCI 

b� the 1ar11011 number of i nfent deelhs I n  1 980, •mel v 2 1 8  i n  November, for o rocord rete of 
1 7 . 1  deelhs per 1 000 live bi rths, compered \ollth onl v 1 2 .5 for the U. s.  eo • \olhole thol month. 

7) Tho connection ...tth tho nloso of rodioeclivitv from tho venti lll) is further indtceted bv tho 

feet thol ..,hon tho rodiooctivitv in tho envi ronment bellO• to decline follo\oli iiiJ tho end of tho Jul v 

I 980 venli 119, infant mortelilv for Pen .. vlvenie suddenl v dropped at tho lrighoot rete ever tlln 

I n  the enti re htstorv of Penns�lvento villi etetlst1cs,nemel v o decli ne  of 36.3ll> In the !Yo veers 

follo'o'i ng Julv 1 980. Tho number of infont deeths i n  osch six month period ond tl uuccessiw 

decli nes os reported i n  tho month! � bulleti ns of tho U.S. Vito! Stotislics is os foiiO\oiS: 

Jui �- Doc. l 980 1 1 47 0 Oll> 

Jon. -June 1 98 1  990 - 1 57 - 1 3.7ll> 

Jui � - Dec.  1 98 1  846 - 1 44 - 1 4.5ll> 

Jon. -Jul � 1 982 781 - 65 - 7.7ll 

Jul v - Doc .  1 982 7 3 1  - so - 6.4ll 

This sudden decl ine In l nfont deelhs \olhon on rodioectiw reiOISOS from Throe Milo lslolld 

Units 1 end 2 ceooed is per hops tho most significent supporti ng evidence tho! tho 1or111 

rodioeclive rei...., from these facilities \oiOre responsible for tho previous rise. Tho siti:Oiion 

Is oxectl v perololl to tho ceso of tho cholera epidemic in London in tho earlv 1 8oo·s, \olhon tho 

epidemic ended ofler o public \oiOier pump suspected of boi ng contomi netod ..,.. closed do\oln. 

Tlris concl usion is ospeciol l v  difficult to ovoid \olhon one oxomtnes the decli ne  in i nfont 

mortolil� ofter 1 980 in verious stoles ot different distances from Throe Milo lslolld • os oho\oln 

beiO\ol b� o comparison of tho cho- bel"roen 1 980 end 1 9 8 1  in PennoviYinie, Morvlend, 110'o1 
York,  end Yormont: 

Stole 1 980 1 98 1  CheiiiJO i n  No .  ChoiiiJO i n  ll 
PennovlYOnio 2 1 79 1 835 - 343 - 1 5.7ll 

Morvlend 675 594 - 8 1  - 1 2 .0ll 

NN York 32 1 0  3062 - 1 48 - 5.6ll 

Yor..,nt 63 59 - 4  - 6.0ll 

AllhoUilh those decli noo in i nfont ..,rteliiV in PennoviYinle ofter 1 980 probebi V nnect not 
onl v tho end of tho wnli ng but also the conlinui iiiJ decl i ne  of environmental rodioeclivitv 

produced bV tho ori!ji nel eccident i n  1 979, tho rise i n  the second holf of 1 980 rolotiYO to tho 

fi rot half cennot be explained 11 on effect of tho Morch 1 979 occident. 
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AlthDUIJb i nfant mortalitv is not tlle onl v lleallb i mpact of tlle venti nv si nce especianv tlle 

immune sptema or  older adults are also -kenod bv tlle chronic radiation or  tlle bone- marrow 

produceG bV stronti um- 90 and otller radioisotopes, tt  produces tlle most t mmedlate ell'ects and 

con tllerefore be uoad as an eerl v i ndlcotor or serious public llealth i mpect or radiation rei

into tlle environment. 

Furtllermore, present NRC dose colculations must now be reQardad as orossl v  

ulldorostimatinv t ho  population doss. T hou essume thot oi rborne rol- do not enter distont 

drt nki nv - Yater supplies even thoUIJb run-off from IQricullural lond Into rivers is riCOQnized 

as on lmportont oource or dri ntinv ""'•r contomination bv herbicides end pesticides. Also, tllev 

onl v consider tlle population withi n  on orbitrorv 50 mile zone to be offectod. Horwover, as botb 
tlle ·- deto end tlle recent experience ronowl nv tho Chernobvl accident indlcotes, the 

radioactive ,.... con conlomiMto tho oi r ,  tho dri nti nv ..,.tor end tho food supplies for bevolll 

this SO mile li mit . Furtbermore,  food end mil t  offeclod bu oi rborne contamination withi n a 50 

mile radius is often shi pped to neerbv Iaroe metropoliten orees, as is tlle ceoe for tho 

Philadelphia, Baltimore and WosbiQton Metropolitan arees withi n 75 miles or Three Mile Island, 

oo thol tlle extstlnv computer models groatlv ulldoresllmate tlle tr• population size oflectad bV 

ai rborM rel .... . 
In conclusion, lbere is bv now sufficient laboratorv and hu .. n epidemioiOQicol eYidence of 

unexpectedlv Iaroe llealth orrects or cbrontc exposures te low levels or radiation ospoctoll v for 

tho -lopinv infont as compered with all thooraticol expectations besod on tlle eerlier fi ndi iiQS  

for edulb exposed ot verv hith dooo- rotes, lhol tho option or releesint loroe q•nllttes or 

stronl1 um-90 and otller internet emitters into llle et r or drinkint Yater con no lonoer be 

l'tiJirdad D acceleblo. 
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Comment s  Received at the January 2 1 , 1987  TMI Advisory Panel Meet ing 

ERIC EPSTEIN : In that this is a very sensitive subj ect , I think that the 
panel should not rigidly enforce time constraint s  on quest ions and pre
sentations by the community . And in addition , I think you have already 
addressed this , I hope the water disposal issue does not become a second
ary item after this meeting . 
I do appreciate · the fact that GPU responded to my quest ions concerning 
post defueling monitor storage ; however ,  I am not sat is f ied with a number 
of the responses , especially the ones dealing with decommis s ioning . And 
rather than pursue a line of questioning tonight , I will defer to the 
next meeting if that is okay with you , Mayor .  
[Discussion ]  
I am submit ting a list of ques tions , about 22 , to the NRC concerning 
their revised Environmental Impact  S tatement . I request  that they be 
made a part of  the official record . And rather than distribute them to 
you right now , I think it would j ust dis tract from my presentat ion , I 
will give it to you later . 
Tonight I am speaking on behalf of Three Mile I sland Aler t , which is  a 
nonprofit safe energy group based in Harrisburg . 
Bo th the NRC and GPU have s t ated that the quant ities o f  radiat ion re
leased dur ing the d isposal of  the contaminated water would be ins ignif i
cant . But we must realize that they always say this . We don ' t believe 
that any radiation dose is safe , especially in this area where radiation 
has been vented steadily for the las t 14 years . 
I don ' t remember a time when the utility admitted that s ignificant levels 
of radiat ion have been released , including the 43 , 000 curies of krypton-
85 vented on central Pennsylvania for 1 3  days in July of 1 980 . 
We have serious reservations about the disposal opt ions sanct ioned by the 
NRC . In fact , disposal is an incorrect term .  There will be no actual 
disposal and no guarantee of containment . Inst ead , radioact ive materials 
and industrial chemicals will be dispersed in the environment . 
We do , however ,  have certain obj ectives we would like to  see met . Our 
prime and overriding concern is minimiz ing radiation exposure to the 
local population and the environment . For example , we would like to  see 
100 percent of the water filtered and processed within a closed cyc le . 
We also think that workers ' exposure should be minimized s ince many of 
them have been human sponges for the las t seven and a half years . 
Dose rates to populat ions out side of central Pennsylvania should also be 
minimiz ed . 
In addition , cost  and t ime should not be factors . GPU should spend as 
much money and take as much time as needed to find the safest  method of  
disposal . 
Considering these obj ectives , alt ernat ives such as dump ing the wat er into 
the Susquehanna River and on-site evaporat ion are c learly unaccep t able 
due to the potential harmful phys ical and p sycho logical threat that they 
present to the community . 
We do request the following s teps be taken before a f inal decision is 
made : A meteorological s tudy of the area surround ing TMI ; a s tudy 
examining the psychological s tress that would result from the p lanned 
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disposal  methods ; an inventory of all the radioac t ive element s and 
chemicals that are in the water ; and a review of the GPU ' s current pro
posal and the NRC ' s  revised EIS by an independent agency not aff i liated 
with the nuclear industry of the Government . 
At this t ime I would like to remind the panel of some of the pas t b ehav
ior of this utility and the NRC , because this is a crucial factor  in 
unders tanding the built-in distrust and fear of area res ident s .  
We remember that in July of 1 9 80 ,  43 , 000 curies o f  radioact ive krypton-85 
and other radioactive gases were vented from Unit 2 ,  even though TMI 2 
was designed to release approximate ly 770  curies of krypton-85 a year . 
The venting occurred a little over a year after the acc ident amid s t  wide
spread fear and concern . Later in November , the U . S .  Court of App eals 
for the District of Co lumb ia ruled in Sholly versus the NRC that the 
krypton vent ing was illegal . 
We remember that in the spring of 1 983 three senior-level engineers 
charged that GPU and Bechtel deliberately circumvented safety procedures 
and then haras sed them for report ing safety violat ions . The NRC f ined 
GPU and Bechtel $64 , 000 for int imidat ing and harass ing Larry Parks . 
And , of  course , we remember the reactor head lift  between July 24 and 27 , 
1983 , which was delayed due to brake failure on the polar crane . GPU 
vented radioactive gases into the environment desp ite p ledges  by the NRC 
and GPU that no vent ing would take place during that head lift operat ion . 
GPU was later f ined $40 , 000 by the NRC for the brake prob lem . 
We remember that on June 1 ,  1984 , the NRC released t ranscripts Qf c lo s ed 
NRC Commiss ion meetings . The transcripts  revealed a commitment on the 
part of the Commis s ion maj ority to restart TMI 1 as soon as legally and 
polit ically possible . 
Also evident was a signif icant disdain for public views on the re s t art 
issue and a serious lack of unders tanding of the legal and technical 
issues . This is the same agency who will ultimately decide how the water 
will be disposed . 
We remember that between February 1 0  and 1 2 ,  1 985 , the Philadelphia 
Inquirer reported records at TMI demons t rated that in hundreds of cases , 
workers had been contaminated by radioact ive materials either on the skin 
or through ingestion . The result was that workers were living in a s tate 
of anxiety , fearing cancer , birth defec t s , and poss ible genet ic damage 
for future generat ion . 
We also remember the health suits , the spills , the f ine s , the leaks , the 
mis calibrations , the exposures , the criminal convict ions , and the one
celled organisms . 
So when the NRC and GPU say vent ing , dumping , or burying 2 . 1 mil lion 
gallons of radioact ive water will have a negligib le impact on our health 
and environment , people j ust  don ' t believe them . Why should they? 
People live with a f ear that they and future generat ions have suff ered 
serious health effects  as a result of  the acc ident and GPU ' s  mismanage
ment . This fear has fos tered a great deal of p sycho logical s t re s s  i� our 
community . S t ress  can be translated into long-term health effect s ,  and 
they are very difficult to measure . Yet it is one factor that the NRC 
will no t identify in measuring health risks from the d isposal o f  the 
water . 
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Let me conclude by saying that we are not scient ists  and we do not feel 
that the burden of  producing a safe and expedited method of  disposal 
should fall on the shoulders of the community . The decis ion on what to 
do with this water should not be made in haste and should not be made 
until all possib le alternatives are explored and exhausted . 
People in this area have been dumped on enough . I think we are j us t  
t ired o f  being the guinea pigs . That concludes my official s tatement . 

GORDON ROBINSON : What agency , independent agency , would TMI Alert recommend ? 

ERIC EPSTEIN : I don ' t know what agency . It maybe doesn ' t have to be an 
agency , but people that aren ' t t ied to the industry or the Government 
would be helpful to us . 
Of course , whoever we recommend , I am sure the utility and the NRC would 
resist as being bias or subj ective , but that is the same kind of bias we 
feel with the NRC and perhaps the ut ility have done . 

GORDON ROBINSON : Have about EPA? 

ERIC EPSTEIN : EPA again is a government agency . And , you know , Bill is  a 
nice guy and all that good s tuff , but EPA if you look at the way they 
have handled chemical issues throughout the country , it has no t been real 
good . 
So if you would like , I can get a list  of folks ; and if you would l ike to 
forward them to the NRC , I would be happy to do that . 

GORDON ROBINSON :  I would like no t a list o f  folks , but hopefully some group 
or agency or something that -- yes , I would like a list . 

ERIC EPSTEIN : Perhaps " folks" is not the best termino logy . But I can produce 
that if that would help you . 

KENNETH MILLER: In your opening statement dealing with the water , you men
tioned the fact that you would like to see the water filtered through a 
closed-loop system.  

ERIC EPSTEIN : Right . 

KENNETH MILLER: What do you have in mind there ? 

ERIC EPSTEIN : I don ' t  know what I have in mind there . But one o f  my ques
t ions here is that they had to make an adj ustment to the f iltering system 
that is usually not closed ; and I was wondering , if they had to make an 
adj us tment to open it , why they couldn ' t keep it closed? And that is  one 
of the questions I had submitted to the NRC . 
Here it is , Question 5 ,  "Why not let the transportable evaporator operate 
in the closed cycle? "  And I asked , "How accurate has the vo lume reduc
t ion figure been in other plant s ? "  
Rather than go into that , i t  deals with the spec ifics of  the EIS . I 
don ' t see why it has to be open and vented . That is my main ques t ion . 
What are you having a problem unders tanding? 
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KENNETH MILLER : I don ' t see how you accomplish anything with what you are 
prop o s ing . Basically you are j ust  running it through a c lo sed sys t em and 
accomp l ishing nothing . 

ERIC EPSTEIN : What I am asking is that it be processed and cleansed a s  much 
as possib le . I notice on proposals that 50 percent of the water i s  -
why not 100  percent o f  it proces sed and gleaned for as much chemical 
element s as  pos sible? 
What not go the extra yard? is all I am saying . 

ARTHUR MORRIS :  Are you suggesting further filtration of sorts ; because if  you 
are talking about a closed evaporation system ,  the idea really is to re
duce the vo lume . And if you are not going to reduce through evaporation , 
then the volume stays the same . 

ERIC EPSTEIN : I ment ioned evaporat ion is unacceptable to our group , s o  I 
think they should probably deal with that . 

ARTHUR MORRIS :  So  you are talking about further f iltrat ion? 

ERIC EPSTEIN : And proces s ing . You st ill look befuddled , Ken . 

KENNETH MILLER : I guess I j ust  don ' t understand what the end point would be 
that you have in mind by doing this . 

ERIC EPSTEIN : Well , I don ' t think there is an end po int . 

KENNETH MILLER: If you are not going to evaporate the water , there i s  no 
point in further f iltrat ion . 

ERIC EPSTEIN : I am not going to sit here and take other people ' s  time b anter
ing back and forth with you . 
[Discus sion ] 
All I need for the next meet ing is a writ ten list of individuals and 
agenc ies for you ? 

GORDON ROBINSON : Yes , if you would . 

ARTHUR MORRIS :  The next person who asked for time is Frances Sko lnick . 

FRANCES SKOLNICK: Frances Skolnick . 
I am speaking for the Susquehanna Valley Alliance , a safe energy organi
z at ion formed in 1979  to prevent the disposal of the accident-generated 
water into the Sus quehanna River ,  our dr inking water source . 
The SVA established as one of its goals the safe disposal of this rad io
act ive water . And we · are as committ ed as ever to achieve that goal . 
I am speaking here this evening to  raise maj or concerns with thi s  p anel 
about the disposal of the water , with the hope that its members will 
serious ly study and evaluate these concerns and find suitable answers and 
explanat ions . 
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I believe that it is important to clarify certain points about this  
radioactive water , estimated to be about 2 . 1 million gallons . But who 
knows at this time whether or not it might amount to 3 million or  even 
4 million gallons when end-point is reached , an event whose def init ion 
has not yet b een clarified . 
All of this water is not sitting in tanks on-s ite j us t  wait ing for dis
posal . It  is stored in various locat ions , including the reactor core 
system covering the damaged and me lted fuel and in the reactor building 
sump , the area where present ly only robots may go because it is so highly 
contaminated . Therefore , a large quant ity of this water about which we 
speak is s t ill in contact with highly radioac t ive elements . 
Furthermore , it is my understanding that this accident-generated water is 
to be used for flushing and washing out the sys tem after defueling . De
fueling is a hazardous procedure which continues to meet  with obs t ac les 
and time delays , including the growth of micro-organisms and the inabil
ity to get the chunks of material broken up . 
Which brings me to our concern about the presently lis ted content s of 
this water . To l ist tritium , stront ium , ces ium , boron and sodium only 
serves to simp ly the matter and insults yours and my inte lligence . 
Unit 2 ran for a mat ter of months before it expired , and no t at all 
gracefully . According to Dr . Carl Johnson , M . D . , M . P . H . , as many as 
500 radio isotopes are formed during the fis s ion proces s .  Fifty-two of 
these transuranics are formed . Some of these transuranic s are les s  
toxic ; however , some are highly toxic t o  man , inc lud ing plutonium . 
Another transuranic , nepunium- 239 , after a short life becomes plutonium .  
When plutonium and similar radionuc lides enter the tissues and the body 
of  man , they become a permanent resident in the body and cont inue to  emit 
alpha radiat ion . The excret ion rate is very slow ; about one-half would 
be excreted every 200 years . 
In animals plutonium causes cancer of the lung , bone , kidney , mammary 
gland , lymph nodes , nesothelium and ten types of soft-tissue cancer . 
Transuranics are soluble in water . Indeed , they were found in the water 
in Denver ,  which is downwind of Rocky Flat s and also in Broomf ield , c lose 
to Rocky Flat s . Excess  cancer incidence has been reported in those  
areas . 
It  seems crucial to us then that this water is tested independent ly and 
with sophis ticated alpha radiat ion monitoring equipment , starting r ight 
away , and cont inuing for the durat ion of the cleanup . 
We demand a table of contents of the water , which would include a list  of 
the transuranics . Telling us that a radioisotope is below detectable 
limits is not enough . We need assurance that the correct equipment is 
being used to detect transuranics , and what the lowest  detec table l imit 
is for that machine for each radioiso tope . Then and only then can we 
evaluate the health impact of any of the se methods of disposal . 
Dr . Carl Johnson also advised me about the alpha recoil effect  which 
causes part iculate mat ter to pass through f ilters . Dr . Johnson would be 
more than pleased to come before this panel and exp lain the whole matter 
of  transuranics . 
What we also need and want to evaluate is an inventory of  the core prior 
to the accident , the amounts which have lef t  the area and their content ; 
then we can e s t imate the radioisotopic content of what is left . 
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Other element s no t lis ted in the table of content s ,  and which mus t  be 
listed in order to make an evaluation of the disposal methods , should 
include the chemicals used in the decontaminat ion solut ions and the oils 
and greases which were clearly alluded to in the Environmental Impact 
S t atement o f  198 1 .  
We do not want to be told they are below detectable limits . We want to 
know quant ities and concentrations used to date and proj ected quan t ities 
and concentrat ions up to the end-point . 
It  is also imperat ive that we know how this water would be processed 
prior to disposal , s ince concerns have been raised in the Environmental 
Impact S tatement of  ' 8 1 about chemically-laden wat er clothing the Ep icore 
and the SDS systems and caus ing them to work ineffectively . 
What we are suggesting , therefore , is that it is premature to consider 
the disposal of a liquid whose content s are not yet c larified and could 
change . 
We believe that it is unwise to give GPU Nuclear the freedom to d i spose 
of this wat er by a certain me thod when , perhaps in six months or year , 
we could dis cover that the Epicore or the SDS is  no longer adequate for 
treating this water , and the method se lec ted for disposal would no longer 
prove adequat e and safe . 
I have addre s sed the tritium content of the water and it s poss ible health 
consequences in my last statement to this panel . It is  not the innocent 
radionuclide which the NRC and GPU would make us believe . It is  more 
likely to have been deemed innocent because of the unavailability of tech
nology to remove it from water . 
Trit ium is the uns table element of hydrogen and has a half-life o f  
1 2  years , which means i t  i s  will b e  toxic for 1 20 years . 
Experiment s  with trit ium have concluded that trit ium does have negat ive 
effects  upon organisms . These experiments include those  by Dobs on and 
Cooper , who concluded that there is no thresho ld below which reproduction 
in mice is not adversely affec ted . Zamenoff and Martens observed that 
mice who were continually fed low doses of tritium suffered brain damage . 
Experiment s conduc ted by Mewissen and Ugarte to determine the cumula t ive 
genetic effects  from exposure of male mice to tritium for ten generat ions 
led to a reduction in the off-spring and a rise in infant mortality . 
S ince the preferred chemical state o f  trit ium is water , it has free 
access to our bodies and other living organisms . It  can enter into our 
bodies in three ways : ( 1 ) inhalat ion , ( 2 )  ingestion , and ( 3 )  absorpt ion 
through the skin . 
I t  readily enters into our food chain through plants and animals who are 
subj ec ted to the same contaminated environment . We are not only talking 
abou t the people , p lant s , and animals of central Pennsylvania , but also 
those of the Chesapeake Bay and Balt imore area . 
Our conclusions about tritium and its  adverse health effects lead us  to 
press for greater efforts to isolate this radionuclide from our environ
ment . It  j us t  isn ' t  good enough or acceptable that thousands of curies 
of this radionuclide is allowed to contaminate our water and our air . 
I wish to draw your attent ion to a document . It  is NUREG CR 397 7 3  pre
pared for the Divis ion of  Was te Management Off ice of Nuclear Material 
Safety and Safeguard , the Nuclear Regulatory Commis s ion ,  by Brookhaven 
Nat ional Laboratory , Department of Nuclear Energy , which discusses 
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alternat ive containers for low-level was tes containing large amount s of  
tritium . 
The availab ility of  these  recommended containers whose life span is  up to 
250 years would give us an opt ion of maintaining that water on-site in a 
safer manner than at present . 
The impact of the disposal of this water on our health cannot be s een 
outs ide of  the context of all previous , present , and future release s  of  
radiat ion into our environment , from not only TMI but all  the other 
nuclear p lant s and industries releas ing rad ioac tivity . 
An overwhelming amount of data have been accumulated that show ther e  is 
no safe level of exposure . And there is no dose of radiation so low that 
the risk of develop ing a malignancy is zero . 
It is evident also that all persons do not run the same risk of develop
ing a malignancy from a given radiation exposure ; and that the risk of 
some types of cancer is greater for some people than for others . 
The data presented by the NRC concerning risk of exposure to the popula
tion by any disposal method is both controvers ial and not acceptab l e  t o  
us . 
There was , indeed , an air of  flippancy in the NRC document cons idering 
disposal methods . Two of these methods should never have even b een con
sidered at all s ince they are no t available : Those include the dump ing 
into the ocean ,  which is banned by internat ional t reaty ; and the o ther is 
the use of Maxey Flat s ,  which as a low-level waste site  has been c l osed 
because of leakage . 
When the Nuclear Regulatory Commiss ion discusses dilut ion as a pos s ib le 
means of  reducing populat ion exposure to radiat ion , many reputab le s c ien
t is t s  scorn that idea . 
In a conversation with Dr . Richard Picc ioni , senior staff  scient i s t  for 
Ascord Research of  New York , he said , and I quote " On  the basis o f  the 
linear model of cancer risk and radioactive exposure , it follows that it 
doesn ' t help to dilute the radioactivity into the environment . I t  only 
allows them , "  meaning the NRC and GPU , " t o  get below certain legali s t ic 
limits . "  
We were deeply horrified and insulted when Dr . Travers at a recent 
Harrisburg meeting informed us that this water was not pure enough for 
the nuclear power p lant ' s  pipes , however , it  is being cons ider.ed t o  be 
put into our environment . 
It  is evident that this document and the future disposal of the water 
needs close scrutiny by independent scient ists . I believe this p anel 
must  convene before meeting with the Nuclear . Regulatory Commis s ion to do 
exactly this . 
If  any method is given approval at this t ime , we feel that we are g iving 
GPU Nuclear license to further disregard any problems which will 
undoubtedly arise with this water . 
We do not trust GPU Nuclear with preserving the integrity of our environ
ment . Their track record validates our position .  
Our message t o  you and the NRC i s  clear and s imple . There mus t  be  inde
pendent review of this document , not only by way of letter to the NRC but 
through this panel and in the form of a public meet ing . This  organiza
t ion has independent scientists  willing to come forward . 
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We will on no account tolerate this water be ing disposed of into the 
water or  the air . We need further research and discuss ion on the method 
to keep the radioactivity from entering our environment . 
We intend to  use all our resources to achieve the goal of this organiza
t ion , which is to see the safe , and I repeat safe , disposal o f  this 
radioact ive waste . 

BETTY TOMPKINS : Bet ty Tompkins . 
I am Bet ty Tompkins and I live there . You are lucky I los t half my 
notes . 
I f  I was convinced that health and safety issues were primary , both with 
the NRC and GPU Nuclear , I could have attended my Sunday school c lass  
teacher ' s  meet ing this evening ; however ,  it is not my policy to deal with 
convic ted criminals or to be lieve them . 
I am no t a physicist ; but more important ly , I am a citizen of  the United 
States o f  America which guarantees me the right to the pursuit of  happi
nes s . For the las t eight years , this has been -- my right to such has 
been denied and it cont inues to be denied . 
As I listen here this evening , I couldn ' t help but be reminded of  a court 
of law where sometimes truth and j us t ice is desolved by how good the two 
lawyers are . And we heard -- a lot of preparat ion has gone into it by 
staff people , by paid people . We are j us t  volunteers , but we have done 
our homework . I concur with the las t two speakers . 
One of the things that really gets to me , and it says right here , is that 
the TMI 2 license currently prohibits  disposal of tne accident-gener ated 
water and will require amendment before any disposal maybe performed . 
I think the whole -- this is premature . There is a lot of homework that 
they have to do and they have not done it . There is a lot of things that 
they have to concur with . DOE must  give its  approval .  The TMI license 
does require amending . 
I canno t understand why a damaged reactor even has a license . That i s  a 
real puzz le to me . I j ust  don ' t understand that . If a person is s ick , 
they are given a power of at torney because they are considered to be 
incompetent to manage the ir affairs . But a nuclear reactor can s t ill  
operate on  its same old licens e . It  puzz les me . 
There are lots of  things that have to be done . The amount of  stront ium-90 
and cesium- 1 3 7  to be released during evaporat ion , the amount s are undeter
mined and will depend , it says in here , on the des ign of  the evaporator 
and how many times they lift the lid , however that does happen . 
The t ime for public input on this has been 45 days . It is not enough . 
I really tried to do my homework . I got this about two weeks ago through 
the mail . I have read halfway through it and made comments .  And for  us  
to -- the public j ust  to  have 45 days to comment is no t enough . There is  
a need for  public meet ings to comment on  this and for the pub lic to have 
adequate input . 
The Pacific Northwest  Ins titute and the Department of  Energy seem to be 
together . There is no -- I don ' t see any independent surveyor work done 
here . The trit ium concentrat ion in the Susquehanna River was mea sured 
ten years ago . There needs to be an update on that . It says that r ight 
in there , " ten years ago . "  It probably has changed . 
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It says it will be monitored . We have come to re aliz e -- the releases - 

whatever sys tem they go with , they say the release of radioactivity int o 
the air , the water , or anywhere will be monitored . It has been our 
experience that monitoring is a very loose term unless we s it on them 
night and day to see that they are monitoring it properly , and have the 
proper things to do it with . 
I think I said that about the small amount of  the ces ium and all that 
other s tuff that goes into  the air . 
I don ' t have very much to say today . I am not a physicist . I said that 
at the beginning . I am a cit izen here . I have s tudied this for eight 
years . I don ' t think that it is my responsib ility to come up with an 
adequate way to dispose of this water . 
In my innocence , I would say let it sit  on-site and decay naturally . I 
have heard the young lady back here , I think she is probab ly a scient i s t , 
say they didn ' t really come up with any one way that was preferable over 
any other way . I think that needs to be considered . 
I also believe , I really believe that there ought to be some real concern 
about the health and safety of the persons downstream .  We can ' t all live 
ups tream . And I don ' t think that has really been given a lot of 
cons iderat ion . 
We met with DOE one time . I know people who t ied up into a lot of this 
technology , and health and safety doesn ' t seem to be a primary concern . 
It needs to be . We live here . 
And to expedite for the sake -- and I know it has been answered , but not 
to my satisfaction , that in the expedition of the removal of the water , 
dollars have not counted into it . I believe it has . 
So I would ask this panel ( 1 )  to ask for an independent s tudy ; and 
( 2 ) , to give some direct ion to GPU . No t to let -- somet imes it is the 
tail wagging the dog . And we need to be telling them how we would l ike 
it cleaned up and what we would like them to do with our environment ,  not 
j ust  listening to them and let t ing them floor us with all the technology . 
I believe , I think I said that I had an eight-year course and failed it . 
I would believe if all the panel was given a test  on what was said 
tonight by the expert s ,  I believe that you might get a C or something 
because it is dif f icult to follow along with what they are saying . 
So take that into considerat ion . Ask for an independent s tudy , publ ic 
hearings , and send them back to the drawing board . 
[ Discus sion ] 

DICK BROWN : My name is Dick Brown . I live in Li t itz . I am a s cience 
teacher . I have been involved in the environmental movement probab ly for 
20 years . 
Several years ago I spoke to the NRC represent ing the Lancaster Environ
mental Act ion Federat ion on our pos it ion oppos ing the restart of Unit 1 .  
I am speaking as a cit iz en tonight . I am not  represent ing any ent ity 
except myself and my own experience . 
One of the things that I found in the NRC ' s  presentation that disturbed 
me was the calling of the tritium , radioactive nuclide . What we are 
really talking about is radioactive water . The stuf f that we are talking 
about releas ing is rad ioactive water . It is not a lit t le big name thing 
sit ting around j ust  giving off different kinds of  radiat ion . It is a 
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water molecule that j us t  happens to have a hydrogen in it that is radio
ac t ive . It is H20 . 
H20 makes up 70  percent of  our body and covers 7 2  percent or 7 1  percent 
of the earths surface . It is found in every living thing on this planet . 
And , yes , there is some tritium water in nature . It  has been there for 
probably billions of years . But in the concentrations we are t alking 
about , it  doesn ' t exist that way . 
The p roblem I have with this release is that the tritium water that would 
be released or evaporated from this was te would be allowed to enter all 
of our environments .  It would act as all water does . This water would 
form as dew on the leaves � It would become snow . It would become rain . 
It  would be part of  the water of plants as they absorbed it after  the 
rain into the roots . It would become part of  their system .  Every animal 
that eats that plant would then absorbed that tritium water int o  their 
bodies . 
All of  us would eat plant s raised in the most  product ive nonirrigated 
county in the United S tates . We would be part of  the system .  That 
tritium would become part of the ecosystem of  this country or other 
surrounding areas . 
I t  would not go out into the ocean or somewhere els e .  It would end up , 
a lot of it would end up here , as the water that is already here . And my 
concern is that it shouldn ' t  be introduced into this system .  
What should b e  done , in my opinion , is taking the fir s t  alternative , 
which I think is probably in some respects  good ; and that is to s eparate 
the tritium water and the other water that is not trit ium . contaminated 
from the other radioactive materials . 
That water should not be evaporated into the air but should be distilled . 
You know what a s till is . We s imp ly take the water and recollect i t  by 
coo ling it . Then we have j ust  the tritium water minus as much o f  the 
crap as we can get out of it . 
Then we find a way to take that tritium water and put it somewhere else , 
but not in Lancaster County � And I think that i s  what has to b e  done . I 
don ' t  believe it should be released in any way , shape , or form in this 
county , stream ,  air , or anything else . And it should be  t aken off  s ite , 
as should the other wast e  as well . 

ALAN BRUNS : I am Alan Bruns . I live in Lancaster and teach at Franklin and 
Marshall , teach physics . 
I want to second the concern of one of  the people who spoke of the trans
uranic element s .  Now , that may have been dealt with in another report ; 
but I didn ' t see it at all in this report , and I have not read on this 
reports . 
They are produced in large quant ity . They were produced in large quan
tity while the reactor was act ing . And all that has been exposed to the 
water that we are contemplating discharging . 
To give you some f igures that will indicate the severity of this , I refer 
to a book -- well , I can ' t seem to f ind it . I mus t  have lef t  i t  at my 
seat back there , but I have the f igures . 
It  is a book written by four authors  who are from the Energy Ins t itute in 
Palo Alto , so it is a substantive book . It speaks of the dangers in 
reprocessing materials ,  which isn ' t being done now , but in a s ense we are 
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dealing with materials in a state which normally would be reprocessed . 
The mos t  dangerous is ces ium- 1 3 7 . But only 1 0  percent as dangerous i s  
americium-24 1 ,  which i s  produced in a quite a large amount . An d  curium-
244 , which is one-tenth as dangerous as the cesium . 
Now , the s tudy or the report seems to indicate considerable attent ion to 
the cesium problem ,  but I see no ment ion of americium or curium .  Pluton
ium has a danger which is lower than that . 
Another way to indicate to you the significance o f  small amount s of  these 
transuranic elements is to give you , out of that same reference again , 
figures on the concentrations that are allowed for materials .  
Plutonium- 2 39 if discharged into the water is allowed to have a concen
trat ion of . 1  pCi/1 above natural background . Now , I don ' t know whe ther 
that is in the direct discharge or after it rumb les around in the river  a 
lit t le b it and mixes up above the dam or not . 
That converts to . 000 1 pCi/ml , which is one one-hundred thousand th of the 
achievable stront ium-90 after retreatment . So we are dealing with f ig
ures which are extremely small for these alpha remit t ing transuranics 
compared to cesium ,  s tront ium ,  and tritium , which the report addresses . 
Again , to give you a feeling for how tenuous . that concentrat ion is , you 
get 1 0-� pCi/ml if there is but 1 atom in 1 0 1 6 plutonium. If it is d is
charged into the air , that same table in that reference which I can 
supply , it says that you can have a level of  2 x 1 0-g pCi / 1  of air . That 
is unbelievably small .  
I don ' t know what that converts to in terms of concent rat ion , but it is 
certainly inf initesimally below parts per million . 
So I j us t  want to give you those figures as a way of trying to impre s s  
upon you that what this other person said , who i s  not a scient ist wha t so
ever , I think has behind it some concerns that bear out the reques t to 
get definitive statement s  on what is the concentrat ion of the trans
uranic elements  that we are dealing with . 

AL MANIX : I am Al Manix . What I want to s t ate here is I did some research 
and I was quit e concerned . 
I would like to help the good people in Lancas ter County and Dauphin 
County get rid of this j unk . I went to Manly-Regan Chemical Comp any . I 
was concerned . They were shipp ing chemicals in and out almost  every day . 
They are a pret ty busy out fit . They are not real big , but they are busy . 
I stated to them that I had a problem ;  that if we shipped this material 
out by railroad tank cars , how would it go . They said one tank car 
carries 10 , 47 6  gallons of water . So may be we need 200 tanks cars , and 
everybody in Dauphin County and Lancas ter County would be real happy . 
In case anybody want s that again , I will give it to you , or you can call 
up any chemical company and they will tell you what s iz e  t ank cars t hey 
are us ing and what s izes are available , or  you can call the railroad 
people for that matter . 
Thank you . 

BEVERLY DAVIS : My name is Beverly Davis . 
First of all , I think one of the main problems that people have with this 
plan or any other plan is that we do not trust , as has been ment ioned 
before , the inventory of what is actually in this water . 
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When it  has washed against  the fuel in the reactor coo lant syst em for 
some years here , it seems unbelievable that there are only seven element s 
that were not able to be f iltered out of it . Just  one resource that I 
read said 36  elements ,  and that wasn ' t even count ing transuranics , would 
be manufactured in there , in the process of creating electricity . 
Another thing that we do not trust is the f ac t  that , even though we are 
given these as absolute f igures , it appears that we have only mon itored 
and have only filtered or tried to f ilter certain things . The SDS system 
has worked hard at getting cesium . The EPICOR worked hard at the s t ront
ium. Therefore , we seem to have good f igures at cesium and stront ium . 
I am wondering if there are a lot of  other things that we either do not 
have the technology for or simply have not been listed that should be 
included . 
Ano ther thing that we have a problem with is  the sources of all the 
water . We keep hearing about out fall , and maybe that is only the water 
which comes from rain which is collected in potholes on the island . I am 
not really convinced that is the only kind of  water that is  coming out o f  
the outfall .  
The addit ional water which would be used at the end o f  the time process , 
which would be in the fuel canal , I am not sure whether that wat er is  
included in what we are talking about or  not . That would seem to me to 
be highly contaminated water . The water which , I believe if I am not 
mistaken , is now over s ludge in the basement in order to contain the 
radioactivity , is that water included in this inventory? We are not sure 
that all of it is being trapped by the f ilters , as I said before . 
Going back and reading some of the earlier draf t s  and read ing some of the 
earlier informat ion , it appears that there were f ines which are no t fil
terable . One of the reasons that they were not able to be f iltered is 
they clung to boron in the water ; and they , there fore , were not sep arated 
by the normal natural proces ses that were being used . 
I was also told at least twice here that transuranics were no t s o luble . 
Therefore , we didn ' t need to worry about those being steamed out o f  the 
water , yet I read that there are different kinds of transuranics . 
I don ' t know which transuranics are contained within here , whether they 
are all actually nonsoluble or no t ;  but I understand there are d i f ferent 
kinds , some are more so luble than o thers . We have not received all  o f  
the scient ific s tudies which migh t  bear on the release of  what has 
already been delivered to us from this plant . 
For instance , the Public Health Fund has never released the s tudy by 
R .  Patrick , as far as I know . That was supposed to be giving us  accurate 
information or up-to-date information , as I understood it , about what 
might have gone through the food chain or might have been in the s ediment 
in the river . 
What we have already gotten has got to be considered in this . And I 
think that that is one of. the things that bothers peop le a lot , i s  that 
there has never been any kind of a definit ive cumulative total given of 
what we have already acquired as a public from this p lant . 
We keep saying , Well , this is j us t  a lit t le bit more . · We don ' t mind 
adding a little bit more of this and a little bit more o f  that . The 
pub lic does not feel very secure about that because we feel that the 
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cumulat ive dose adds up to a lot more than these minuscule doses that 
people keep talking about . 
We don ' t t rust GPU that they could deliver any kind of a release of any
thing . They have not been able to be trus ted to do anything right up 
to this point . They always make mis takes . They always have technical 
difficulties . I don ' t think anybody in this public trust s  them to do 
anything in terms of even the release of what you are saying is a very 
low level o f  radioactive water . 
One of  the things which is no t included in the report which bothers me 
a lot is that there is no evaluat ion in the environmental section of the 
report on the fact that this is a closed-air basin . I don ' t know what 
the technical term is for it , but I know that a certain burning is p ro
hibit ed . I know that we have many inversions . 
I know that along the river we are subj ect to fog . I know that from 
reading some other things , that the aerosol effect of radionuclides being 
inj ec ted is maybe dif ferent in a biological sense than to s imply receive 
them as part icles or as air gases . 
Mainly , I think the biggest  thing is that people are concerned here that 
you have not evaluated the effect on people . And I don ' t  mean in t erms 
of taking a technical reading of what radionuclides they might abs o rb 
through this . 
What we are talking about is public policy . And if I may give you a very 
crude s imile on this . I have a septic tank in my backyard . And when it  
f ills up  af ter ten years or f ive years or whatever , I have someone come 
in and pump it out and take it away . 
I can live with that septic tank full or empty in my backyard and w i th 
the poss ibility that it might leach . But I cannot live with the pos si
bility that someone is go ing to take a bucket and dump it over the head 
of everybody in my family . I think that is the way the people in this  
area feel . 
They feel that when the krypton was vented out , the public policy had not 
up to that time said -- they had said that there were caus t ics , there 
were chemicals , there were things that might leach , there were things 
that might accidentally es cape . There could be all sort s of transporta
tion accidents . 
But for the f irst time in my knowledge , or in my experience , a who le 
public was told that we are going to give it to you . We are going to  
push it down your throat . We are going to give you toxic material , which 
we agree is toxic , which could be detrimental to your health . And we are 
going to give it to you because we want to get rid of  it . We don ' t know 
what else to do with it , and we are going to give it to you , the pub lic , 
and let you absorb the dose and then f igure out the consequences . 
I think that is despicable public policy . I think that is what is 
happening again . And I think that is what is bothering people , more than 
even knowing whether there is very much radioac t ivity in this water or / not . It  is  the insult to the populat ion that is being told we are going 
to dump some more j unk on top of you . 
We don ' t know what we have gotten already . We know that we have already 
been exposed to this at leas t once , this kind of public po licy . We have 
ano ther dose coming at us , and people are saying , Don ' t worry . It is 
fine . Nothing to worry about . 
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I believe that the public would react mos t  favorably to leaving that 
water on-site in tanks where it is cont ained . It is not be ing dispersed . 
It is  not being evaporated . It is not being put down the river . I t  is 
not being put in their drinking water . It is being contained . 
I resent that in this report and also in the report that was given the 
other nigh t , that there is an adj ective of "merely . 11  We would merely 
hold this on-s ite , as if there was no thing to  be gained by hold ing this 
on-s ite . 
As I read the half-lives of the elements which are listed by this report 

[ Interrupt ion ] 
One-half a minute . 
The greatest  half-life that I understand in the element s that are lis ted 
is 30 . 2 years . 
Apparently the license allows at least for this to be stored through the 
half-life of the most  dangerous or the mos t  long-las ting element that is 
in here . There would seem to be a great deal of advantage to that . 
If you have to come along and pump out the sept ic tank at that point , 
that is another problem that somebody maybe can take care of . But until 
that t ime , I am very happy to have it sitting there in s tainles s  s teel 
tanks . 
The only difficulties that I would see with that is the danger o f  floods , 
the dangers of  ice j ams , which Jeff Minik evaluated and nobody e ls e  has 
evaluated in any of these things in terms of what is happening on the 
island . Those are the only prob lems . 
There is one little thing in the report that says something about the 
vents in the tank allowing evaporation to occur from these  tanks , even if 
they sat there . That bothers me a lot . 
But there seems to be very lit t le agains t it . This panel has two 
mis sions , as I see it ; one of the miss ions is that a lot of you on here 
are scientists , very dis t inguished scient ists  with a background of solid 
scient ific informat ion . We depend on this panel to give us that third
party scient ific background to educate us and to ask the hard que s t ions 
of the people that come forward . 
The other thing we depend on the panel for is to convey and to e s t ablish 
public policy . And I would hope that both of these  things would be  
addressed by  the pane l .  

DEBRA DAVENPORT : I am Debra Davenport , Concerned Mothers and Women . 
I j ust  wanted to briefly say that I am also definitely thinking that this 
should be retaine.d on the s ite  temporarily , for a period of  years , per
haps , unt il some other s ites can be determined or a way to transport that 
water out of there can be thought about ; or it should be taken to Nevada , 
which is clearly cheaper than evaporating waste on-site . 
And in reference to that , I do have one que s t ion . Why evaporate and what 
will this cost ? What will it cost  to run the heater s ?  And who will pro
vide that energy ? And what will that cos t ?  Will it cost the consumers?  
[Discussion ]  
So there i s  some possib ility that the consumers would have to pay for 
that ? 
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FRANK STANDERFER : The monies for the evaporation o f  the water are included 
in the current total es t imate for the cleanup . 
It would be covered within the $ 965 million which we have set as the 
c leanup cos t s . So they are budgeted . 

DEBRA DAVENPORT : That ' s  all I wanted to know . 

ELIZABETH SHIVA: Elizabeth Shiva (phonetic) . I l ive in Middletown three 
miles from TMI . I would like to speak on behalf of the Concerned 
Mother ' s  and Women and my many ne ighbors who were not able to be here 
tonight . 
First  of all , we do no t have any fai th in GPU , their d irectors o f  the 
cleanup , and the same lo ss of faith in William Travers of the NRC . We do 
not believe their quoted f igures of  percentages of radioact ive doses to 
be releas ed during the venting over an excruciat ing two-and-a-half-year 
period . 
How can they know the doses that will be relased when they don ' t even 
have an idea of the amount of molten was te or a way to remove it ? We 
have much less faith in the so-called fac t s  and f igures spouted off  t o  
the press  by Gordon Tomb and Lisa Robinson . They are was ting their 
breath and our t ime . 
I would like to know if Gordon Tomb ' s  and William Travers ' families will  
live in Middletown or the surrounding areas during the two-and-a-half
year vent ing period? 
How dare you do this to us . My God , do we have to live through this for 
another two and half years ? 

DORIS ROBB : I am Doris Robb . 
The last time I addressed this group I had asked a quest ion of you , Mayor 
Morris , about the monitoring system for the water in Lancaster . At that 
t ime you told me to contact Michael Friedman , whom I did , and ask h im 
ques tions about the type of  sys tem that we do have in p lace . That was 
the system that we received in Lancaster following the suit that we had 
against GPU Nuclear after the accident at Three Mile Island . 
He told me at that t ime he was not able to f ind out the name of the 
sys tem ,  and that didn ' t really make any difference to me . I wasn ' t 
really concerned about that . But I did ask him what the system was 
equipped to monitor . And he said it is a gamma monitor . 
I not ice f rom the presentat ion tonight that tritium and stront ium are 
both beta emit ters , and that also s trontium is a beta ,  as well as a 
gamma , emitter . And so I am very concerned that Lancaster County rea l ly 
doesn ' t  know , or the City of  Lancas ter , does� ' t know what may be coming 
from Three Mile Island in the way of  beta emitters coming down the 
Susquehanna River . 
[ Discus s ion ] 

BRIAN RESH : I am Brian Resh . 
First off , I would like to express  my total disdain for the condescens ion 
shown the publ ic by GPU and the NRC . 
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And my very brief question concerns the $ 9 65 million proj ected cleanup 
cost , and exact ly how much of that will be borne by the consumer , the 
rate payer or both? 
I believe the spokesman from GPU has the answer to that . 

ARTHUR MORRIS :  Mr . Standerfer , could you respond to that ? 

FRANK STANDERFER: That port ion -- that is the Thornburg Plan , and about $ 200 
million is borne by the consumers in New Jersey and Pennsylvania . 
[Discuss ion ] 

BETTY TOMPKINS : Betty Tompkins . I would like to speak about the water of -the _ 

City of Lancaster . I will speak now for the locked-in poor citizen s  of 
Lancaster City who drink that water and cannot af ford bot t led water . 
I have in the past contacted Mr . Friedman about the water , and I had a 
s tatement mailed . I am not technically thinking right now , but what 
Doris said is ab solutely right . 
The City of Lancas ter is no t presently monitoring for these element s  that 
we feel might be coming down from Three Mile Is land . And so I ask you , 
as mayor of Lancas ter , to look into that . 

ARTHUR MORRIS :  The City of  Lancast er has equipment at the p lant site  that 
does -- we do run tes t s  on a daily basis . And in addi tion to that , I 
don ' t know if Bill Kirk is here and can speak to the fact that the re are 
tes t s  run separat ely from the city on the wat er at the p lant that we 
receive . 

B ILL KIRK : Bill Kirk. There is no good way to monitor beta on-line . There 
is a sample taken . As I recall , every hour or two_  there is  a s lug put 
into a j ug and we get that weekly and analyze that , including trit ium and 
strontium . 
There is a cont inuous sample taken from the discharge at Three Mile 
Is land . That is  monitored on a daily basis , analyzed on a daily basis 
for trit ium and on a weekly basis for s tront ium . And we are monitoring 
it at the source . 

NIEL WALD : Isn ' t  there also a requirement of  the EPA under the Federal C lean 
Drinking Water Act that the drinking water of  any public purveyor of  
water to the public be monitored for all alpha , beta , and gamma 
radiation? 

B ILL KIRK : Right . The clean drinking water s tandard for tritium i s  
20 , 000 pCi/ 1 ,  which is  very much higher than anything we ever deal with 
here . 

ARTHUR MORRIS :  I think what needs to be remembered is the test  we run is  a 
daily test with informat ion available right away . 
The tests  that are run why EPA take a longer period of t ime than that . 
And we don ' t get those results for several weeks fo llowing the t e s t s . 
We have no t had a test  that has shown positive , however , s ince the 
beginning of the problem in 1 9 7 9 . 
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BILL KIRK : I think there was one samp le in eight years that bearly exceeded 
the detectable limit . And that was 350 or 400 pCi/1 s everal years ago 
for one day . 
Another other than that , it was below the detect ion l imits  in the order 
of 200 or 240 pCi/ 1 .  

THOMAS GERUSKY : O f  trit ium? 

BILL KIRK : Yes 

ARTHUR MORRIS : Again , the unders tanding when we received the equipment was we 
would have equipment that we could use with our own p lant personnel on a 
daily basis that would give us a very quick verifiable feeling of an 
immediate problem .  
That i s  what we are doing . We have a backup with EPA , but i t  takes a 
longer period of t ime to get that information , but it is checked . 

FRANCES SKOLNICK : Is that for all three types of  radiation? 

BILL KIRK : The analys is includes a gros s  alpha and gross  b eta analysis , and 
specif ically a tritium , and an aliquot is analyzed for s trontium . · 
Bas ically we take a piece of each daily sample for a week and analyz e  the 
weekly sample for stront ium . 

FRANCES SKOLNICK : It  is my unders tanding from different sc ient ists  that it  is 
extremely important to understand that alpha radiation can only be picked 
up by extremely sophist icated alpha monitors . 
I think what we are typing to point out tonight is , Do you look for gamma 
radiat ion with one type of monitor?  Do you look for beta radiation with 
another type ? And do you look for alpha radiation with another type of  
monitor? 

BILL KIRK : Certainly . That is the only way to do it . 

FRANCES SKOLNICK: Can you write down the names of the kind of monitor s ?  

BILL KIRK : I will be happy to talk with you . I can give you gener ic answers . 
If we get down to speicfic ins trument types , then we have to get the 
part icular ins trument that is being used . 
I don ' t normally carry mark and mods in my head . 

FRANCES SKOLNICK : And I would like to f ind the number o f  t ime s during the 
month that each part icular rad iat ion type is looked for . 

BILL KIRK : I f  you would look in the Long-Term Monitoring Plan ,  which has been 
published , there is a schedule of all the analyses which we do in that 
p lan . 
As far as the results  are concerned , we have pub lished the result of  our 
tritium and air analyses . We have not spec ifically pub lished the results  
of  mo st of  our water analyses , because they have been negative . There 
hasn ' t been anything to publish . 
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The S tate has published the gross  alpha and gross  beta and tritium read
ings from all of the samples in their yearly report , in their annual 
monitoring report . The alpha and beta and tritium numbers have been 
published to ' 85 .  

FRANCES SKOLNICK : When you said "nothing , "  do you mean zero or do you mean 
below the detect ion l imits ? 

BILL KIRK : Below the detection limits .  And we have given you the det e c t ion 
limits  for the different types of analsyes , I believe in the monitoring 
p lan . I know for gamma we have and for tritium . 

ARTHUR MORRIS :  Is it pos s ib le for you and Frances to talk about this e i ther 
by telephone or after the mee t ing? Can you provide her with the informa
t ion that she is requesting? Is that okay? 

BILL KIRK : No problem.  
[ comments ] 

A SPEAKER : It is my understanding that at the end of ' 8 7 the EPA w i l l  be 
phas ing out their monitoring ; that that is the plan for concluding the 
cleanup . 
My ques t ion is , if EPA wil l  be leaving at the end of  ' 87 ,  who will  be 
continuing to monitor , par ticularly if  the was te water is disp e r s ed in 
some way throughout the atmosphere or discharged in the river? 

BILL KIRK : The long-term plan that we had proposed perhaps  several ·months 
ago calls for some of  these things to be taken over by the S t at e  of 
Pennsylvania , the Pennsylvania Department of  Environmental Resources . 
We had called for in that p lan to f ind out certain types o f  monitoring 
when the fuel was canned up and ready to ship , and o ther types  at the 
t ime it has been shipped . 
I am sure you realize what happens in the Federal Government when budget 
t ime comes along . Everyone gets uncertain for another year . My gues s  on 
whether something that we have set forth as a p lan this  year wil l  con
t inue to be true two years from now is as good as yours . 
I at one t ime would have sworn to it  and other t imes I won ' t no t swear to 
it . It depends on what s tate is of  the budget process  we are in . I have 
been wiped off the books f ive t imes in the last seven years , and we are 
s t ill here . 

A SPEAKER : So there i s  a pos s ibility of  future monitoring ? 

BILL KIRK : Beyond the shipp ing o f  the fue l ,  there are no p lans for  EPA to  
cont inue specifically monitoring here . 
EPA does not have any legal mandate to monitor around operat ing reactors . 
Once that c leanup has been f inished , our role here is done . 
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Comments Received at the February 25 , 1987  TMI Advisory Panel Meeting 

FREDERICK RICE : Yes , Frank , in the evaporat ion proces s ,  am I correct in 
assuming that all the isotopes are removed during that process and fall 
into this solid? 
[ D iscuss ion ]  

JOHN LEUTZELSCHWAB : On the l i s t  o f  isotopes there , d o  they , any of  them , 
exceed MPC ? 
[Discus s ion ] 

THOMAS GERUSKY : On your carryover , can you go into more de tai l  on what the 
carryover monitor does and how it does it ? 
[Discussion ] 
Then this really isn ' t  a monitor as much as -- It ' s  not a radiological 
monitor in the sense we think of  it in nuc lear power plants . You ' re 
monitoring j ust the total solids , I gues s ,  in the water , in the water 
vapor . 

CHARLES URLAND : Yes . 

THOMAS GERUSKY : The next step is you ' re doing radiological monitoring behind 
that , it looks like . What are you go ing to be looking for? 
[Discus s ion ] 
They have -- Is there any automat ic control that will shut the fac ility 
down if a preset point is reached ? 
[Discussion ] 
What are you going to do the l iquid -- the radioact ivity analysis of  the 
release?  Are you going to take the samples from the two monitors or are 
you going to j ust take them in the evaporator itself ?  
[Discussion ] 
On your stront ium 90 decontaminat ion fa�tor through the exchange sys t em ,  
you didn ' t really -- The stront ium 9 0  concentrat ions vary cons iderab ly ,  
and you came out with one number . I t  really didn ' t show what the 
decontaminat ion factor was . Do you have that number? 

FRANK STANDERFER: Let Ken --

KENNETH HOFSTETTER : Decontamination number , of course , does tend to vary with 
the concentration of  input water . That is the effluent , quality o f  the 
effluent remains about the same . So , for instance , when we were 
processing water out of the reactor building basement which had h igh 
levels of radioact ivity , the DFs ,  if you want to call them that , were 
quite high . When we look at water which has been recycled , that i s , has 
been reused for decontaminat ion , picked up small amount s of water , the DF 
will appropr iately be lower because the influent concentrations are lower 
as a result .  For the reactor building basement where we had ces ium con
centrations of 1 20 microcuries per milliliter , DF to the total syst em was 
on the order of eight orders of magnitude . For proce s s ing the reactor 
coolant system presently , for  instance , the DF is more on the order of  
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four orders of magnitude because the concentrat ions of the inf luent are 
reduced accordingly . 

THOMAS GERUSKY : Is that because of solubility , or shouldn ' t  the decontamina
t ion factor remain constant no matter what you start out with , o r  i s  it 
-- I mean , particulate , I can see it  being removable . What about the 
soluble fraction? 
[ Discuss ion ] 
I don ' t have any more . 

ARTHUR MORRIS : Anybody else on the panel?  

FREDERICK RIC E :  Frank , what is the time process of this mechanical p r o ce s s ?  
Once i t  start s , is i t  continuous ?  
[Discussion ] 

JOEL ROTH : I ' d  like to backtrack to the automatic shutdown that Tom talked 
about and you talked about , Frank . Would you go into that in a l i t t le 
more detail?  In other words , the scenario if something happens . 
[Discussion ] 
What are the chances of that happening? 
[Discuss ion ] 
How quickly? 

FRANK STANDERFER: It ' s  done in minutes . 

JOEL ROTH : Now , how do you know then what has gone up or out at that p o int ? 

FRANK STANDERFER: You have taken samples . You can analyze those samp le s . 

JOEL ROTH : But I ' d  l ike to backtrack again for more specificity to s ay what 
happens . Two minutes , something has go tten out that shouldn ' t  have 
got t en out . 
[Discus s ion ] 
Just one followup on that . If  it  does occur , i s  there a certain 
procedure that would be followed ? In other words , I gues s  I 'm t rying to 
f ind out --
[Discus s ion ] 
Would that be made known to the pub lic then? 
Vent ing today , every day ,  righ t ?  

FRANK STANDERFER:  Yes . 

JOEL ROTH : So you ' d  have to look for it . 
[Discussion] 
Is that the new term ,  upset s ?  
[Discussion ] 

ARTHUR MORRIS :  John? 
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JOHN LUETZELSCHWAB : The output of  the stack , the 1 00 feet , what is going to  
happen to  that in the various conditions of  weather ?  Is  it going t o 
touch ground ? Is that going to stay above? 
[D iscus s ion ] 
So  you assume this stuf f released under your dose calculations?  
[ Discus s ion ] 
What minimum height would you need? I look at the coal plant down the 
river , and I see that nice coal , and it stays nice and high and j us t  
leaves the area . That ' s  the whole purpose of  it . What minimum height  
would you need to get  it  so that people in this area won ' t have to  
breathe any effluent from that and send it someplace else? 
[Discus s ion ] 
But it doesn ' t  touch ground within 20 miles or anything like that . 
[Discuss ion ] 

THOMAS GERUSKY : Just a followup on that . Are you considering the pos s ib i l ity 
of putt ing it out the plant stack? 
[Discussion ] 
Since you brought up the vendor issue , are your specif icat ions for the 
evaporator , do they vary with , in effect , decontaminat ion factor o r  
removal concentrat ion , removal factors or the part iculates?  
[Discus s ion ] 
That ' s  the question I had . We ' re get t ing at it . Are you go ing t o  
purchase the one that has the b e s t  reduct ion o r  what i s  - - How are you 
going to pick the vendor ? 
[Discussion ] 
Are they al l the same ball park for co s t ?  
[ Discussion ] 

KENNETH MILLER : I guess  I don ' t unders tand . Now you ' re talking about 
tremendous d ifferences in volumes o f  solid collected . And I would 
as sume s if you ' re no t collect ing them , they are ending up going out in 
the environment in s team. What makes a big difference o f  about a fac t o r  
of  four or s o  there ? 
[Discus s ion ] 

FREDERICK RICE : Frank , have you had to develop a special monitoring syst em to 
adapt to this evaporat ion proces s ?  
[Discuss ion ] 

JOEL ROTH : Just a followup quest ion on what John had asked about weather 
conditions . Are there any weather conditions that would prevent the 
evaporat ion proces s  from cont inuing? 
[Discus s ion ] 
So , in other words , you ' re saying there are no weather cond itions that 
would s top it , is what you ' re saying ? 
[Discussion ]  
I t  j ust  wouldn ' t  b e  the evaporat ion proce s s ?  
[Discus sion ]  
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KENNETH MILLER : I have a two-part question .  First of  all , I assume that the 
NRC has done the ir own independent evaluat ion . I ' m  curious as to what 
sort of results they got and how they compare with yours for the 
environmental impact . Secondly , I ' m  wondering what sort of  erro r s  are 
associated with the assumpt ions that have to be made to get this type of 
number . 
[Discus s ion ] 
Are there any glaring discrepanc ies between their results  and yours ?  
[Discus s ion ] 

THOMAS GERUSKY : There is a difference between changing conclus ion s  and 
changing outs ide dose . Is that what you meant to say ,  that the out s ide 
dose --
[Discussion ] 
Your conclusions are that any of  the systems -

[ Discussion ] 

GORDON ROBINSON : Is there anything unique about this evaporat or , or i s  it one 
that has been used in other appl ications ? 
[ Discus s ion ] 
So  bas ically my concern was each vendor has had previous experience ? 
[Discussion ] 

ANNE TRUNK : I ' d  like to know how often you are going to  do the monitoring and 
who is going to do it . Is it GPU or the vendor ? 
[Discussion ] 
Is  there going to be somebody checking it all the t ime , or do you j ust 
every hour or so check it ? 
[Discussion ] 

THOMAS GERUSKY : Are you planning on changing your environmental monitoring 
program at all? 
[Discussion ] 

FRANCES SKOLNICK : My name is Frances Skolnick . Mr . S tanderfer , I would  like 
to know why the SVA didn ' t receive a letter which you sent to the NRC on 
February 3 and 1 8 ,  because we do have a legal agreement that we receive 
all written correspondence between the NRC and GPU concerning the water 
d isposal . 
[Discus sion ]  
I d id no t receive one . I would like a copy , p lease . 
[Discussion ] 
I would like you to be aware ,  p lease , in the future , because it is 
imperative that we receive correspondence immediately . 
[ Discussion] 
I t  is , because I looked into this mat ter before some months ago , b efore 
the issue was brought to  the front again . 
[Discussion ] 
I ' d  j ust  like to  make some clarificat ion here . The water that is already 
purif ied , is that go ing to be used again in the cleanup or is that 
sitting on site  wait ing to be  disposed of , in tanks ? 
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[Dis cuss ion ] 
On the page where it says estimated average concentration of  radio
nuclides , at some point are you go ing to monitor for each of these  
radio-nuclides or will you be cont inuing to be  doing mathematical 
estimat ions ? 
[Discus sion ]  
Will you b e  using alpha radiat ion monitors for the samples before they g o  
into  the evaporator ? 
[Discussion ]  
But will the radiochemical anaysis find all alpha-emit t ing part icle s ?  
[Discus s ion ]  

D o  you have a number or something that we could receive which states the 
detectab le limits ? 
[Discuss ion ] 
I think I have j us t  one other question . It concerns the chemicals . I ' m  
aware that probab ly the sodium borate i s  the larges t  quantity o f  chemical  
in the water . But do you have a list  of the other chemicals of les s er 
quant ities ? 
[Discussion ] 
Do you have a list of  those chemicals that you look for and that have , in 
fact , been used in the reactor prior to the accident and since the 
accident and cleanup ? 
[Discuss ion ] 
Would the oils and greases be inc luded in that ? Would they be removed? 
[Discus s ion ] 
I have j us t  one other question . When water comes out of the SDS sys t em 
and the epicor system ,  and has an equal amount of  rad ionuclides been 
removed from each? In other words , when that water enters the tank from 
each of  the other tanks , the epicor system and the SDS , are they exact ly 
the same ? Are we mixing lower level radioactive water with s light ly 
higher level ?  
[Discussion] 
Okay . Thank you very much . 
[Discuss ion ] 

AL MANIX : Al Manix . On a given day like today with the system in operat ion 
and you are dispersing the water , how far will it travel ?  
[ Discus s ion] 
Do you have a feel for how far it will  travel? I want to see who se 
doorsteps  it ' s  going to land on . 
[Discuss ion] 
Half a mile , a mile , ten miles , f ifty miles?  
[Discus sion ] 
1 00 mile s ? 
[Discus sion ] 
You ' re tel ling me the system was used before . So  apparent ly this 
shouldn ' t  be no big problem then . On a day l ike t oday , give me a number . 
Don ' t give me a yes ; give me a number . 
[Discus s ion ]  
That ' s  saying a lot . 
[Discussion ]  
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DICK BROWN : Yes , I ' m Dick Brown , vice president of  Lancast er Environmental 
Act ion Federation . I ' m  here represent ing LEAF . This is LEAF ' s  statement 
on the evaporat ion problem .  
The Lancaster Environmental Act ion Federation , better known as LEAF , has 
taken the following pos it ion on the Nuclear Regulatory Commis s ion ' s 
proposal for the d isposal of Three Mile Island wast e  water : 

1 .  We believe the evaporation of the radioac t ive trit ium wast e  water 
over Lancaster County is totally unacceptable . 

2 .  A Nuc lear Regulatory Commiss ion decision on this  problem is  prema
ture since the f inal quantity of contaminated water and the exac t nature 
of the contaminants are not known . 

3 .  This problem does not demand an immediate solut ion . Therefore , we 
recommend a more thorough s tudy of this comp lex issue . 

4 . Cos t s  must  not d ic tate the f inal solut ion for disposal of  these 
materials . 

5 .  All decisions relat ive to the disposal of the various components of 
the TMI was te water mus t  respect the integrity of  the exis t ing ecosystem 
and do no thing to endanger it . 
Thank you . 

JOEL ROTH : Will  you be putt ing a copy of that in the record ? I ' d  j us t  like 
to ask a couple que s t ions , Mr . Brown , if I may . Could you j us t  g ive a 
very brief descript ion of your organizat ion to get a better  under s t anding 
of who you ' re representing , you know , the numbers and area? 

DICK BROWN : LEAF is an organization that has exis ted s ince 1 97 2 .  We have a 
membership of  something over 100 . We have been involved in a variety of  
issues , including TMI , nuc lear power back before TMI , farmland preserva
tion and solid waste . Our main c laim to fame probab ly is that we run 
recyc ling centers , and we have been involved in ass is t ing the county with 
recyc ling over the past four or f ive years in a rather large way . 

JOEL ROTH : Thank you . That ' s  all . 

THOMAS GERUSKY : I have a question . Do you have an alternat ive prop o s a l  then 
other than what has been looked at?  

D ICK BROWN : To  answer your question , we  are in  a non-profit  group o f  citi
zens , no staff . Bas ically , like many non-profit groups , environmental 
groups , trying to sort out the environmental dilemma , which is what  we ' re 
in here . We met last night and we discussed this very issue . And we had 
a problem coming up with a solut ion , as everybody else is . The problem 
here is the same prob lem we have pretty much universally when i t  comes to 
pollution , and that is that man has taken material , scat tered it through 
the environment in many places , and through this process has concent rated 
them to make its products , whether it ' s  glas s bottles or p las t i c  b o t t les 
or neckties or clothing or whatever it is that we have . Almo s t  all  these 
things were at one time scattered . The uranium on Three Mile I s l and is 
an example of it . The environment is probab ly safe , in quo t es . It ' s  
scat tered so far that its  ef fects aren ' t as great , but when you put in 
all in one place , you have a prob lem .  
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So  we discussed this very issue . What do you do with some thing when you 
get a concentrate ? The probably ultimate answer for this part icular 
problem is to dilute it . You can ' t des troy it because it ' s  water . My 
own opinion and , I think , that of  the board that met last night is  that 
the water should be evaporated in a position where it would go over the 
ocean , not over a populated area if  it ' s  going to be evaporated . It 
shouldn ' t  be evaporated over any land area . It should be evaporated s o  
that i t  goes over the ocean , probably in a colder climate where the 
water , when the tritium water did hit the ocean in a colder climate , s ay 
up northeast or perhaps in some other area closer to the ocean ,  wou1d 
have less  impact on the living creatures in the ocean because o f  the 
cold . At least that ' s  what our b io logist s  tell us . So I don ' t know 
whettbJ!r that answers your question , but that was our dilemma . We 
discussed it , and dilut ion unfortunately is the way we do a lot o f  
solving problems of  pollut ion . And we believe i t  will b e  better to 
dilute it in the ocean or over the ocean than to do it over Lancast e r  
County . That we feel strongly about . 

JOEL ROTH : Okay , thank you . Well , if there are no further ques t ions -- Oh , 
there is . 

FRANK DAVIS : I ' m  Frank Davis , Mechanicsburg . I guess in answer to  the ques
t ion that Mr . Gerusky asked about alternat ives , I think we need to go  
back to the assumptions on which this whole discuss ion is taking plac e , 
the need , the feeling of the peop le in the area that the was te shoul d  be 
removed so that it would be safer for the people here and safer for the 
workers .  Now , I think that many of us have come to the pos ition af t e r  
s tudying the Environmental Impact S t atement drawn up on this that the 
s afest  thing for the foreseeable future for both the people who live in 
this area and for the workers is  to leave the contaminated water in the 
tanks where it is now and let it decay , rather than to subj ect  the pub lic  
and many workers to a great deal mo re contaminat ion by evaporating it , by 
moving it around , by burying it  and so on . And with proper care , I think 
that bo th the public and workers would receive less contaminat ion , 1es s  
exposure , i f  the water were allowed t o  decay in its present condition . 
[Discussion ,  Recess , and NRC presentation ] 

ARTHUR MORRIS : Bill , j ust  looking -- And I was out of the room when this 
s tatement was read from LEAF , Lancaster Environmental Ac t ion Federat ion . 
Their second point , I think , says that a Nuclear Regulatory Commi s s ion 
decision on this problem is premature since the final quantity o f  con
taminated water and the exact nature of the contaminant s are not known . 
How would you react to that comment , if you would? 
[Discussion ] 
How about on the -- You have answered two of those parts . The one i s  on 
the quantity of contaminated water . We ' ve been given a presentation on 
that today that total vo lume of water is expec ted to be somewhere between 
2 and 2 . 3  million , and the variant s of  the 300 , 000 gallons has to  do , 
we ' re told by GPU , depends upon the addit ional water needed between n ow 
and October , 1 988 . Your react ion to how good of numbers you feel they 
are . 
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[Discuss ion ] 

JOEL ROTH : Bill , I ' m  j ust  go ing to try to put some thing in -- I ' m  trying to 
understand the logic here . The init ial premi se for the disposal of  the 
water now and always has been that the Island should no t be a low was te 
s torage site . Then to j ump in my mind to the monitored storage aspect 
of the end point , you know , of  c leanup , where they are go ing to  be 
monitoring allegedly some low-level waste that i s  going to be  allowed to 
remain on the Island , is that correct?  

WILLIAM TRAVERS : That ' s  the proposal . 

JOEL ROTH : That ' s  their propo sal . Are you saying then that it  might not be , 
in fact , true that there will not be allowed to be any low-level waste  
remaining on  the Is land ? 
[Discuss ion ] 
I guess the reason I ' m  quest ioning this is because it ' s  always seemed to 
be the anchor of  the NRC ' s  stand that the water had to  go and o ther 
things had to go . And yet I ' m get t ing a sense from the pub l ic in a very 
strong way , probably the stronges t  in a number of  years , and what I ' m 
hearing here is the fact that the public is  saying , well , they ' d  really 
rather have it stay ,  you know , in the tanks for the t ime being . And I ' m 
wondering if you had to rate on , say , one to f ive the damage or the 
health effects or something of that nature of allowing that water to  say 
versus allowing whatever low-level waste is allowed to stay ,  which , in 
your opinion , would be the lesser of the damage , potent ial damage , if  you 
follow . I ' m  trying to compare with us ing your bas ic premise which we 
have heard for seven years , that low-level waste  has to go . 
[ D iscuss ion ] 
What I ' m  trying at this point in my mind to  understand , s ince we ' re 
probably going to have to vote on this and try to come up with s ome type 
of an idea on what to do and , in my mind , try to convey to  the pub lic or 
to myself what I ' m hearing , and it ' s  j us t  the logic of it , I think , at 
this point is escap ing me in that the interim monitored s torage or  the 
monitored storage routine seems to be almost  a given , that something is 
going to be there . That may be all right . You know , I realiz e I ' m  
j umping a lit t le bit  into that . But I 'm j us t  trying to get a sense of  
why can it not stay for  the time being . 
[Discussion ] 
Yes . Just one further po int , if I may . I looked at the clock , and we 
s t ill have t ime . 

ARTHUR MORRIS : We have p lenty of time . 

JOEL ROTH : Is the fact - and I ' m trying to phrase it so that we can 
understand - is with the public -- I ' m  not saying that some of them are 
not even saying that yes , maybe environmentally , I think again it goes to  
the emotion and the psychology of  it , of j us t  not wishing to be , quo te , 
as I ' ve read in some of  these s t atements ,  be  dumped upon or evaporated 
upon . And I think over the years that the psychological or the emot ional 
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impact has and should be evaluated . So in that context , I wonder if you 
have --
[Discuss ion] 

ARTHUR MORRIS :  That ' s  part of the problem we ' re fac ing now , is  it ' s  that 
water , and I think I understand what you ' re saying , that it ' s  always 
going to be categorized as that water from the acc ident , whether it ' s  a 
day or ten years from now or twenty years from now . And I ' d  like to -

If you would choose the opt ion , if the opt ion would be chosen to s tore  
the water on  the Is land , my as sumption is that it would not be  done in 
the fashion or the exac t specific t ankages that it ' s  stored in today , 
that it would have to be -- Maybe s ome of the processed water stored in 
tanks 1 and 2 would remain . But some of the other facilities that are 
there that contain the water , I 'm assuming , maybe wrongly , that you would 
emp ty the water out of  those locat ions , and you would have to build 
addit ional tankage . Or has that been looked at at all or is it your 
assump t ion that it would stay exact ly where it is  now? 
[Discus s ion ] 
I had thought that one of the concerns they had some t ime ago was in the 
capacity of the tankage and that there may be a t ime when they may run 
into a capacity problem and need to build add itional tanks . 
[Discuss ion ] 
I ' d  like , Frank , to have somebody speak to it . I really automat ically 
assumed that they would not want to leave it in some of the locat ions 
that it is presently in , and they wouldn ' t  want to put it  in a totally 
contained --
[Discussion ] 
I c learly understand that . I ' m not ,  as I ask questions , propos ing that . 
I ' m trying to understand that opt ion , that should it be taken , would 
require addit ional tankage .  

FRANK STANDERFER : Yes . 

ARTHUR MORRIS :  You ' re saying you have how much capacity? 1 . 6  million? 

FRANK STANDERFER : I believe it ' s  about 1 .  5 ,  but I don ' t have that good 
number . 

ARTHUR MORRIS : I realize and I would indicate your numbers for the record 
were j ust  estimates and j ust  get t ing a sense of  it . Is that 1 . 5  or 1 . 6 
capac ity usab le for the future storage or is · it something that if you 
would go five years down the line , you would think we would start having 
a problem with seals or some o ther things , that we better build? 

FRANK STANDERFER : No . It would be usab le for some inde finite period o f  t ime . 
The tanks are good quality tanks . 

ARTHUR MORRIS : So then you would need about 700 , 000 gallons maybe o f  
additional tankage .  The tankage at that po int that would b e  on the 
Is land lifet ime , I mean , you ' re looking at not a problem for ten , twenty , 
thirty years or something like that . 
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[Discus sion ] 

ARTHUR MORRIS : We have water storage tanks . I don ' t even know if that ' s  
comparable , but obviously they last for considerab ly ten to twenty years 
if properly maintained . 
[Discuss ion ] 
Just again , I j us t  want to -- I ' m  trying to get a feeling for how much 
more tankage . How long would that las t before it would need to be  
replaced and then try to correlate that with the half-life of -- How much 
have you really gained by wait ing that long in half-life ? 
[Discus s ion ] 
You ' re saying that if you wait that long a period of t ime , the poten tial 
is that you start running into  tankage problems and you ' ll need some 
replacement s ?  Is that what I hear? 
[Discuss ion ] 

ELIZABETH MARSHALL : Yes . I was wondering if there was any poss ibility of  the 
tanks themselves , and I mean over a long period of t ime , absorbing 
radioactivity and becoming radioactive . 

WILLIAM TRAVERS : No . They are st ainless steel tanks . They wouldn ' t  absorb 
the radioact ive material cont ained in the water . 

ELIZABETH MARSHALL : They would not ?  
[ Discuss ion ] 

ARTHUR MORRIS : Is that the same as would have to happen with the remaining 
sect ion of the plant , that the radioact ivity would have to then be 
totally removed ? 
[Discus s ion ] 

KAY PICKERINE : Kay Pickerine (phonetic) . I have several quest ions directed 
maybe to the NRC and EPA . I have not heard from either organization 
comment s on how this proce ss would be monitored . I heard GPU talking 
about the opt ion of probably or possibly considering the installation of  
tritium air monitors . That j ust  raises in my mind all the que s t ions 
about the license , what options does GPU have when they are asking for 
this change in their license . What are the regulat ions with regard to 
the involvement of  the NRC and EPA? The community hasn ' t really had a 
chance to discuss that kind of interact ion with regard to the on-s ite 
actual monitoring . Tonight I really understand for the first  t ime the 
process that a vendor would come in , building the system and then be 
respons ible for the actual working of the system .  That was all fuz zy in 
my mind unt il I got here tonight and heard that discuss ion . That j ust  
raised all  those fears and all  that psycho logical problem of  again 
another ent ity coming in , GPU overseeing another contrac tor on s i t e , 
doing work . Does the NRC then oversee GPU , and what are the regulat ions 
with regard to on-site and off-site monitoring of -- and DER ,  too . I 
mean , we have three ent it ies who in some way monitor on site  and off  site 
the radiat ion factors monitoring . 
[Discuss ion ] 
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ARTHUR MORRIS : The monitoring that will be done on the evaporat ion itself i s  
part o f  the equipment t o  be provided by the contractor? 
[Discuss ion ] 
Any act ion that is taken as a result of the monitoring system in terms of 
a problem I assume would be the act ion -- the act ion would be  taken by 
the contractor who is under some kind of overview by the -- by GPU . I s  
that what you would envision? Or should we be  asking Frank? I 'm j us t  
trying to bring out a little bit more of  the quest ion that was raised on 
what is the sequence of events that would normally take place . 
[Discus s ion ] 

D ICK BROWN : D ick Brown from LEAF . I have a quest ion and a concern re lat ive 
to what we were j us t  talking about . One factor that hasn ' t  even been 
ment ioned is that TMI- 1  at some point in this scenario will have to  b e  
decommis sioned . And there will also be waste  water from that facility 
which will have to be disposed of in a s imilar manner because there ' s  
going to be within -- This is  a process  that ' s  going to have to take 
place in the future . And if I ' m  following the scenario correctly , they 
aren ' t going to do anything with the water unt il after they are done with 
the cleanup , which is at leas t the end of next year , perhaps even 1 98 8 , 
or end of this year . Then it ' s  going to take two and a half years t o  
evaporate the water . We ' re already into 1 990 . When did TMI begin , unit 
one ? What was the year it s tarted , was licensed? 

FRANK STANDERFER : 1 974 . 

D ICK BROWN : They operated for f ive years . Now it ' s  operated almo st  another 
one . So its  life span may be only twenty years , 25 years . So by the 
year 2000 , we may be talking about additional problems which may be - I ' m  
j us t  sugges t ing - maybe the water problem has to be addressed in the 
light of -- at that po int , what ' s  going to happen to the water at TMI- 1 
as it goes through decommis s ioning process at some foreseeable po int in 
the future . 
( Discus sion ]  

ARTHUR MORRIS :  S o  the TMI- 1  water , whatever would happen in the end , woul d  
prob ably be , unless  it ' s  something very unusual , would be probab ly 
discharged . Is that what you ' re going to end up saying? 

WILLIAM TRAVERS : It is being discharged . 

ARTHUR MORRIS : It is now , and any water that would end up at that site  would 
probably --

WILLIAM TRAVERS : Unless  some unusual circumstance arose . 

KENNETH MILLER :  I guess I ' m addres s ing this comment or quest ion t o  
Mrs . Munson . Back I guess  in 1 9 8 1  when the first Draft Environment a l  
Impact S tatement came out , I took a look at the tritium numbers and d id 
some quick calculat ions of average Susquehanna River flow . And I d on ' t 
recall the exact numbers , but it seemed that the amount of  radioac t ivity 
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we ' re talking about in this water flows by TMI every 1 5 0  days or so . I 
would gues s  if we look at Lancaster County and if we look at Dauphin 
County , we would f ind the rainfalls bringing this amount of radioact ivity 
down in these counties with every so many inches of rainfall and so on . 
And I think that type of informat ion may be very useful in explaining 
what we ' re talking about here in terms of rad ioact ivity concentrat ions 
and what that means when it ' s  put out into the environment . What we ' re 
talking about here , I think , is comparable to what is there already . 

[ D iscus s ion ] 

ARTHUR MORRIS :  Do you have a way of  summariz ing that fairly quickly? It does 
talk about it , but is there anything special you want to indicate that it 
says ?  
[ Discuss ion ] 

KENNETH MILLER : So we ' re really talking here about total levels of tritium 
that if we could condense it down into a small volume , we could put it in 
about 2 , 000 watches and give it to people walking out of the plant to 
wear forever . When they are through wearing them or they stop working , 
they could chuck them out in any landfill? 
[Discus s ion ; D inner Recess ] 

ERIC EPSTEIN : For the record , Eric Epstein ,  spokesperson for TMI Alert . 
I know for Gordon , the first thing I wanted to clarify with you , I s aid I 
would have some names from some folks better known as scientists or 
technical experts . After discussing it with some o ther environmentalists 
and other members of  my group , I have decided not to do that for a number 
of reasons that I would like to explain . First  of all , I didn ' t think 
the NRC would fund their research . Secondly , I am very wary about 
handing over names of organizations to anybody , Gordon . So what we have 
done , and Frances will speak to it later , we have submitted the EIS and 
talked with various experts throughout the country , and hopefully we will 
be able to produce either testimony or an expert at the next _meeting , and 
I know that was one point that you had pursued with me . I wanted to  give 
you my reasoning for not preparing a blanket list of individuals or 
organizat ions . I didn ' t feel comfortable with it when I talked it over 
with other folks . If  that ' s  okay with you , I will continue . 

GORDON ROB INS ON : Yes , that ' s  your choice . 

ERIC EPSTEIN : If  has j us t  been after thinking , my experience with the NRC 
over the last seven years had a great impact on that decision . 
What I am going to do now , Mayor Morris , is turn the speaker over to Vera 
Stuchinski , who is go ing to make comment for us this evening . Af ter 
everybody else speaks , I ' d  like to get on the agenda , if I could , to 
address some of the questions I had for the NRC . She is going to make 
the official comment s for TMI here this evening . So at this time I would 
like to turn the mike over to her . 
[Discussion ]  
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VERA STUCHINSKI : My name is Vera Stuchinski . I am sorry Eric and · I  were not 
able to be  here earlier in the day . I decided to give him a break , as  
chairperson , and make the presentation tonight . 
I have TMIA' s couunents to the panel on the NRC ' s  revised EIS -On the 
disposal of the water , and I ' d  like to present this as a mat ter of pub l ic 
record . 
I appreciate the Panel ' s  concern about the insufficient informat ion p ro
vided to the public in the NRC ' s  revised Environmental Impact Statemen t , 
and your determination to gather addit ional informat ion before meet ing 
with the Commiss ioners .  As a representative of the citizens ' safe energy 
group , Three Mile Is land Alert , I would like to bring to the Panel ' s  
attent ion , the. need for further assessment of the health effec t s  o f  
tritium. 
Firs t , let me preface my remarks with the f act that on Friday , 
February 20 , General Public Utilit ies issued a statement saying that the 
Department of  Energy has granted the utility an additional 46 , 000 cub ic 
feet of disposal space at a commercial low-level nuclear was te site . The 
allocat ion is needed to dispose of radioact ive residue from a propo sed 
evaporat ion process . The Harrisburg Patriot News noted that the app r oval 
is a "s ignificant step" for the ut ility in their proposal to evapora t e  
the 2 . 1  million gallons of  contaminated water . 
It appears that evaporation is leading as the method of  cho ice of b o th 
the utility and the DOE . We have been as sured that d ispersal of  
1020  curies of tritium over a two or three year period will be incon
sequential since trit ium is to be found in the environment from react or 
fuel , weapons testing , manufacturing and natural occurrence . It is  no ted 
in the revised EIS , that the trit ium concentration of the Susquehanna · River was measured during 1 9 7 7  and found to be  fairly cons tant at 
1 78 pCi /L . The · NRC ' s  data on trit ium concentration in the Susquehanna 

,River ,  though , is based on informat ion that was collected ten years ago . 
We feel this is but another superficial and inadequate inves t igat ion by 
the NRC . We wpuld like to know the current concentration of  tritium in 
the Susquehanna . The EIS should be revised to include data in order t o  
b e  accurate and accountable . 
At the Advisory Panel meet ing on January 2 1 , 1 987 , TMI Alert and other 
in�ividuals stres sed to the Panel that we want no addit ional environ
mental releases of radiat ion from the cleanup . I cannot stre s s  thi s  
point enough . We are concerned with the cumulat ive effects  of years o f  
radiation exposure . 
On page 2 . 6  of the EIS , under the section en� itled , " Interact ions o f  
Trit ium with Biological Sys tems , "  the report states that when humans are 
exposed to  tritium as trit iated water by inhalat ion , inges t ion or skin 

.. adsorption , the maj ority of  the isotope is  eliminated from the body with 
abou t a 1 0-day b iological half-life . A small fract ion o f  the intake , 
usually less than a few percent , is eliminated with a b iological hal f 
life of about 30 days , and even a smaller fract ion with a b iological 
half-life of about 450 days . 
According to this report , it sounds as though the trit ium is almo s t  
immediately eliminated from the body . But in order to calculate the 
hazardous life of the substance ,  one must mult iply by ten .  Therefore , 
the maj ority of  the isotope is eliminated from the body with about a 
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1 00 day haz ardous life . A small  fraction of  the intake is eliminated 
with a hazardous life of about 300 days , and a smaller fraction with a 
hazardous life of  about 4 , 500 days , which is about 1 2- 1 3  years . 
We do not know the long-term health effects of tritium , nor does GPU or 
the NRC . More empty assurances  of safe levels are not what we need . I 
would like to call your attention to the report released in October , 
1 98 6 , by C ongressman Edward J .  Markey , who is Chairman of the House Sub
committee on Energy Conservation and Power . It is entitled , "American 
Guinea Pigs : Three Decades of Radiation Experiment s  on U . S . Citiz ens . "  
It describes  in detail , experiments conducted by the Manhattan Proj ect 
and the Atomic Energy Commission , from the mid-40 ' s  to the early 70 ' s  as 
supplied by DOE documents ,  and it was to measure the effects of radiat ion 
on humans . Markey urged the DOE to make every practicable effort to  
identify the subj ects  and to examine their long-term health histories to  
determine long-t erm health effect s . 
According to the report , from 1 950  to 1952 , human subj ects were exposed 
to tritium in several different experiments :  exposure to tritiated water 
and water vapor , inhalation of tritium-saturated oxygen , and the inges
tion of  t r it iated water . The obj ective of the experiments was to obt ain 
information on the absorpt ion and retention of trit ium. But , following 
the experiments ,  the DOE reports no medical follow up of  the subj ect s . 
Obvious ly , here is a population if s tudied , that could yield invaluab le 
information on health effects of  exposure to tritium. As usual , GPU and 
the NRC are willing to proceed before the necessary factors have all been 
collected . 
Another maj or cons iderat ion that has been ignored , as usual , is the 
impact of s t ress  on citizens living in the surrounding communities . The 
contaminated water has no t yet been tested for transuranics . As of  the 
last meeting , the informat ion was very sketchy . We f eel this is e s s en
t ial . We have heard no statements from the NRC , EPA or DER concerning 
additional monitoring of the actual procedure , as well as any emis s ions 
that would be released . With GPU ' s long track record of misconduct and 
disregard for health and safety , we regard the additional monitoring by 
government agenc ies to be necessary for public accountability . 
I must emphas iz e  that we do not trust the ut ility .  GPU mus t  not be given 
the go-ahead to evaporate the 2 . 1 mil lion gallons of contaminated water 
before the facts  are in . I mus t  also re-emphas iz e  to you our pos i t ion 
that the decis ion on what to do with the water mus t  not be made in has t e . 
GPU would like to dispose of  the water quickly , so that they can f inish 
the cleanup . Isn ' t it rather ironically amus ing that in order to clean 
up the waste , the utility would propose contaminat ing the environment ? · 

That ' s  our official statement from TMI Aler t . 

ARTHUR MORRIS : Ken? 

KENNETH MILLER : I want to say I don ' t agree with everything you have said , 
but I don ' t really want to go through it point by point . What I would 
like to ask you is : What is your alternat ive? What method of handl ing 
this material are you propos ing ? 
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VERA STUCHINSKI : I don ' t feel we can endorse any of  the methods . Again , I 
feel we are being asked to make a decision when the s tudy is not com
plete . I would go back in time several years ago when we talked about at 
the last meeting krypton venting . We found about two or three years 
after the krypton vent ing an expert , Micho Kaku , from Co lumbia University 
or New York University? 

ERIC EPSTEIN : CCNY 

VERA STUCHINSKI : Talked to us about that there are alternative methods for 
dealing with the krypton gas . For example , perhaps , there are alterna
t ive methods for dealing with the water . I feel that we are being pushed 
to rush into a let ' s  f inish it up , and I do not feel that everything has 
been covered , every�hing has been s tudied enough . 

ERIC EPSTEIN : I know , Dr . Miller , that you do not agree with many of the 
point s made . I mean that is nothing new to me .  I would like to say a 
few things . I don ' t think anybody would really have a problem with the 
materials being shipped to Hanford , the reservat ion in Washington ,  or to 
the Nevada test site . To be quite hones t  with you , I think that i s  
probably a resolution that would b e  accep table to a l o t  of  folks . 
I ' d  like to say also I j ust met with the NRC for four hours on Tuesday 
discus sing act ivities at Unit 1 and also met with the NRC previous ly for 
three hours at Unit 2 .  It is quite apparent that Unit 2 with its fuel 
pools is an ideal place for the waste of high level and low level f rom 
Unit 1 and also Oyster Creek . It is apparent to me that we are rushing 
through this process to make room , and there is nothing in the license  
current ly at  Three Mile Island to  prevent Unit 2 from s toring high level 
or low level waste on site with the wast e  poo ls , and that is the feeling 
I have . I 'm quite sure that will be born out in the near future . 
I see , Tom , you are shaking your head . 

THOMAS GERUSKY : Not true . 

ERIC EPSTEIN : This is true talking with both the NRC , Region 1 .  

THOMAS GERUSKY : I ' m sorry . Their license has to authorize them to rec e ive 
material from outside that plant . They are not authoriz ed to do that . 

ERIC EPSTEIN : Well , there seems to be some disagreement with the NRC whether 
was te from Oyster Creek could be shipped on , but there s eems to  b e  
consensus that from TMI Unit 1 there would be no problem using Unit 2 as 
a storage facility . 

THOMAS GERUSKY : Oh , sure there is . Right now they are separated comp le t e ly .  
They can ' t  be used , and i t  i s  their license amendment . Again you can ' t 
do that , I ' m  sorry . 

ERIC EPSTEIN : I think there is a big difference of op inion on that issue . I 
don ' t  know if I want to pursue it at the advisory panel , but I don ' t 
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think folks at Region 1 agree with you at all . 
right . .} . 

I would hope you are 

THOMAS GERUSKY : Well , if Region 1 doesn ' t agree with me , they are not going 
to operate the plant . I mean let ' s  face it , they can ' t do that . 

ERIC EPSTEIN : I hope you are right . 
I don ' t know if that speaks to your question , but I wanted to preface my 
comment s  with that statement . 
[Discuss ion and D inner Break ]  

FRANCES SKOLNICK : Good evening , members of the panel . First of all , I want 
to start  o f f  in a lighter note . 

ARTHUR MORRIS :  Frances Skolnick , I ' m  sorry . 

FRANCES SKOLNICK : When I was eat ing dinner tonight , I did have a fortune 
cookie , and the note on the fortune cookie was : "Your hard work wil l  pay 
off soon . " 
I speak this evening for the membership o f  the Susquehanna Vall�y 
Alliance ,  a safe energy organizat ion whose membership is mo stly based in 
Lancas ter County . The reasons we are so concerned about this radioact ive 
water is because we stand to be impac ted upon if GPU Nuc lear either dumps 
it into the Susquehanna , our drinking water s ource , or  e..Y.apor�tes it into 
the air . 
Since we l ive . downs tream from the plant and we will there�ore get the 
full impact of fallout , I am speaking at this public meeting this evening 
in order to convey our message loud and c lear . Our message is this : As 
a community , we int end to stand up for our right s to clean air and clean 
water , and we f eel that GPU Nuclear and the NRC are violat ing . thes e  
rights . . 
We are real ly p leased that this panel is  carefully considering the 
options presented to them . We are entirely s ickened . by the Nuc lear 
Regulatory Commis s ion and GPU Nuclear making s tatement s about the safety 
of this water . 
They have yet to  learn that we are thinking , rational individuals , �ware 
of our rights  and able to discern decept ion from truth . Who do they 
think they are , telling us that they have three million gallons of 
radioact ive water , which we are going to have to either breathe in or  
drink? Sorry , gent lemen , we  will no t allow you to do this to us . 
If I may refer to the statement made by the lady from the NRC about 
tritium in exit s igns and watches , I have to say we are not drinking or 
breathing the exit s igns or the watches . 
The documents  which come from the NRC or GPU are shrouded in double talk ,  
misinformation and a general lack o f  regard for the pub l ic . Their 
attitude is the show must  go on at all cos t s . 
Since the accident at TMI and particularly s ince the res tart decisi�n of  
Unit 1 ,  it  has become more and more apparent that we no longer have a 
regulatory body or even the pretense of one , but rather we have a 
promoter of  nuc lear power in the form of  the Nuclear Regulatory 
Commiss ion . 
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This past year or so , we have all become increas ingly aware of the fact 
that nothing has been done to store in a safe manner the abundant 
radioactive waste that the nuclear industry is creating . All of us are 
victims of this traves ty ,  and I am afraid it is exact ing this lack o f 
waste policy and the fact that GPU Nuclear want s to incur as lit t le cost  
as  poss ible that is making these gent lemen sweet talk us into breathing 
or drinking this radioac tive water . 
This radioac t ive water is really not our problem .  GPU created it . There
fore , why are we being asked to carry it around in our bodie s ?  It is as 
if we are being asked to be waste storage s ites . 
Trit iated water can be ingest ed in liquid form .  It can also be inhaled 
or absorbed through the skin in the form of  water vapor or steam , and 
pregnant females , .tritium ingested by the mother can cro s s  the placenta 
and be incorporated directly into the fetus . Like all radioact ive 
substances , tritium can cause cancer , genetic mutations or developmental 
effects . No threshold or safe dose of  tritium has been scientifica l ly 
established for any of these effects . 
By either dumping the water into the river or evaporat ion into  the 
atmosphere , all the tritium will be released into the environment . We 
are extremely concerned of the exact nature of this water , and feel that 
the list of contents by GPU Nuclear and the NRC is �nadequate for b o th 
radionuclides and chemicals . Even if the water contains only those  items 
listed , the water s t ill remains radioactive . To say it is almost  pure is 
nonsense ,  and further threatens the credib ility of the Nuclear Regulatory 
Commission and GPU Nuclear . 
The tritium alone is a maj or source of concern . The radiological s ignif
icance of tritium is not related to its inherent toxic ity , it is  a very 
low energy form of radiation , but to its  easy incorporat ion int o  all 
parts of the body that contain water . 
Dumping or evaporation are therefore not true methods of  disposal , which 
implies that we are getting rid of  it all . But , rather they are methods 
of disper sal , which means GPU Nuclear would be spreading the radioac
tivity in different direct ions . 
On Page 3 . 3  of the updates in the environmental impac t s tatement , the NRC 
states and I quote : "Although mos t  vendor supplied transportab le evapo
rator systems are designed to operate in a closed cycle mode , mod if ica
tions would be made to the evaporator to allow it to operate in an open 
cycle mode that would permit a vapor to be discharged into the 
atmosphere . "  
I have to ask : Why modify the evaporator at all? L e t  it  operate as it 
was built to operate and contain the radioactivity . 
I also must comment on the NRC comments that discharge would b e  monitored 
to verify radioactive releases . I am concerned about who would read the 
monitors . Furthermore , I am convinced that some members of the NRC and 
GPU Nuc lear equate monitoring with prevention of radioact ive releas e s . 
It is important to clarify that what is being measured has already b een 
released into our environment and the damage has been done . 
We. f irmly believe that it is  imperat ive to contain all  radioact ivity 
which is manmade . The quest ion of  how dangerous is radioac t ivity t o  our 
health is very much a debatable question , and as long as it is , le t us 
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all , whe ther we are pro or ant i  nuclear , act responsibly and with c aution 
when determining releases into our environment . 
We believe also that it is imperat ive that technology is  made avai1 able 
to cont ain the radioact ivity of  this water . We believe it is avai 1 ab le , 
but cos t cons iderat ions cause the Nuclear Regulatory Commiss ion and GPU 
Nuclear to disregard it . I believe the NRC and GPU Nuclear are pushing 
us int o making -- to taking a position and making a choice between evapo
ration or  dumping , when really we do have more choices open to us . 
I f irmly urge the members of  this panel , the NRC and GPU Nuclear to 
rej ect evaporation and dumping and to consider only those  options f avor
able to the health and environment of this community . I am hopefu1 this 
panel will give the public permission to bring in addit ional expert s t o  
speak to the panel and that tonight we can arrange a date f o r  the mee ting 
[Discus s ion ] 
Could you also clarify for us exact ly how the panel will make thei r  
decision and what kind of decis ion - - I mean the procedure f o r  you tnaking 
your decis ions about the --
[Discus s ion ] 

JOYCE CORRADI : My name is Joyce Corradi , C-o-r-r-a-d-i .  I am with Concerned 
Mothers and Women . 
Because o f  scheduling , I could not get to the meeting unt il  the las t half 
hour , so I do not know what happened previously nor will I waste my t ime 
or yours , I will f ind out after this meeting . 
The one thing that Concerned Mothers and Women are very concerned about 
and would like to reiterate is what other groups and other individuals 
have said , that it  is  very important that you look at all alternat ives , 
that you are not pushed into doing something because it is  a quick f ix .  
We have lived with quick fixes too long and the repercuss ions o f  them 
will be on us for many years to  come . 
I do have ano ther question that concerns me very much about TMI 2 and 
informat ion that was in the paper today concerning radioact ive mat e r ial 
that lef t  the island via truck , and in the paper , Mr . Toom [ phonet i c ] was 
contacted , and I would l ike some information on that , as to what happened 
and why it lef t the is land . 
[Discus s ion ] 
What I would like to  know is  what they violated in doing this what are 
the NRC ' s  procedures for the handling of this material? 
[Discussion ] 
I ' d  like to know what the NRC thinks about the incident . 
[Discuss ion ] 

ERNEST GUILL : My name is Ernes t  Guill .  I don ' t know i f  this relates t o  what 
you are doing , but has there beer: any s tudy concerning the number  o f  
cancer cases and cancer deaths around TMI ? Does anyone know , s ince the 
accident and following? 
[Discussion ] 
Is there any governmental , local governmental monitoring unit or any 
local government , could they monitor the radiat ion from this  evapor a t ion 
or from the dump ing? 
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ARTHUR MORRIS :  There is a whole ho st of monitors that are in p lace now around 
the s ite . 

ERNEST GUILL : Who are they run by , excuse me ? 
[Discus s ion ] 
I want to know who is monitoring the equipment ?  
[Discuss ion ] 
I had it answered earlier , but what I was wondering was : Is there any 
way an independent monitoring group could check the radiat ion that is  
being released , or as  I said , the local governmental body from the c ity 
of Harrisburg --
[ Discus sion] 
I think I was trying to addres s  the level of stress that people talked 
about that people around the plant had , but if some group like GPU is  
doing it or the EPA, a lot of  t imes the people wouldn ' t know who the 
people are involved doing the monitoring . If it is s ome local government 
agency , they will at leas t know who the person is that is doing the 
monitor ing , perhaps feel safer . That ' s  my op inion . 

ARTHUR MORRIS : If you mean the local government agencies , there is none that 
I know of  that are doing that or plan to do it , and you would have t o  
t ake i t  t o  the individual government agencies that are adj acent t o  i t . 

ERNEST GUILL : Lancaster doesn ' t do it ? 

ARTHUR MORRIS : We are not doing it , that I know of , for tritium and the type 
of particles we are talking about coming out of TMI , no . 
We will go to you second . 

BEVERLY DAVIS : Beverly Davis . 
I think it is obvious from everything that people are saying tonigh t  and 
other times that the only reason this meeting is held and the only reason 
this s tudy is done is because there is a feeling among peop le in thi s  
area that they want to b e  protected and they do not want to have the 
water treated as any -- would be treated from any ordinary plant . This 
means that frankly this is a political decis ion . It has very lit t l e  to 
do with science or anything else . 
The unusual thing about this is  this is a decis ion , a polit ical dec i s ion 
being based on the fact that the peop le are obj ect ing to having thi s  
water given to them, yet the decis ion is being made ; the answer to  the 
problem is to disperse it to them so they breath it , take it in their 
bodies and have to live with it . I don ' t understand why you would s o lve 
that kind of polit ical problem with that kind of polit ical decision . 
The main thing I think needs to be realized is th!s i s  not dispos al . 
There is no such thing as disposal . All we do , we live in a c lo s ed 
system.  We move it  from one form to another or from one p lace t o  
another . To move it from the place where it is where i t  i s  contained t o  
people ' s  bodies who have already been through the accident , who have 
already been contaminated by whatever we have been get t ing for the past  
eight years , does not make any sense , and I would hope that the p eop le 
who are making the political decision would make it on keep ing tho s e  
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things in mind and not feel that the scientif ic part of  it is the main 
part . The main part of this is a political decision . It  requires  a 
political answer , and that is what is best for the people in this are a . 
Oh , one more thing : Following up on what Joel said , t o  say this is being 
based on the fact that the NRC has made the decision no t to put low level 
was te  on this is land is a very -- is facetious . They have already made 
the decision that they are not going to dismant le that p lant and move it 
out of here . Whether they say they have or not , it is not going to be 
pract ical for them to do that , and I don ' t think that decision is going 
to be made down the line . 
So worrying about what you are saying six milligrams of  radioactivity for 
some water , and you are worrying about whether or not to change your 
decision to put radioac tive waste  on that is land doesn ' t make any s ense 
when in the larger sense you have already made the decision to have fuel 
rods on the is land . For many , many years you have made the decis ion to 
have concrete which is contaminated , the s teel which is contaminated . 
You have e lements that are going to be radioac tive for billions o f  years , 
as you are saying tonight . So it doesn ' t  make sense to  say that that is  
the only reason that that decis ion is being made , because the NRC has 
decided that that should not become a rad ioact ive waste  dump . We cer
tainly concur , it shouldn ' t  be , but that is not really the issue . We 
aren ' t even talking about that anymore , because that decision was already 
made . 

ARTHUR MORRIS :  Thank you .  

DEBRA DAVENPORT : Debra Davenport for the Concerned Mothers and Women . 
I also want to speak on the potentially haz ardous waste  dump that we 
might get on Three Mile Is land . For the las t several months ,  there have 
been in the weekly s tatus reports for Unit 2 the on-going evaluation o r  
an indicat ion that there is an evaluat ion going on in a solid was t e  
facility . There i s  already an interim waste facility . I f  we are not 
going to have one , then somebody had better apprise u s  otherwise . 
I feel -- although I know I was informed when I called or  asked about 
this , that there indeed was such a facility in progre s s , that it would  be 
for was te for Unit 1 and from Unit 2 .  What I would l ike to ask at this 
point is that I be given a copy of the evaluat ion , then we can dec ide 
whether or not there is going to be  a waste  facility on that island . 
[Discuss ion] 

ARTHUR MORRIS :  Please , Bill , if you would . 

WILLIAM TRAVERS : I think what you are referring to is an evaluat ion we have 
on going relative to what is called the waste handling and packaging 
facility , which is a s taging facility for the handl ing and packaging 
prior to shipment of radioact ive waste assoc iated with the cleanup , so it 
is not in any way , shape or  form the storage or disposal of  was te on the 
site that we are looking at and evaluat ing . Any evaluations that we have 
comp leted or will comp lete are publicly available and would be glad , more 
than happy to get you a copy . 
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DEBRA DAVENPORT : I would appreciate it . Are there any other evaluations for 
waste s ites at this point ? 

WILLIAM TRAVERS : Wast e  s ites ? 

DEBRA DAVENPORT : Well , waste storage facilities . 

WILLIAM TRAVERS : Not that I ' m aware of . If there are , we will get you those , 
too . 

DEBRA DAVENPORT : Because , I would like to say this , should this come up : I 
as totally opposed to putt ing anything like that on an island in the 
river . This makes no sense , floods . We were fearful in the beginning in 
this area . I think many people were fearful that the island would become 
a waste  site , which it has , but to add to that problem is very , very 
carele s s . I feel all it does is save money and it wastes the lives of  
cit izens in the area . 
The only o ther thing I wanted to say was that I am s t ill  opposed to r iver 
dumping , and I am s till opposed to putt ing this into the air . It seems 
to me to make sense to take this out to Nevada.  

ARTHUR MORRIS : How do you feel about leaving it on the island ? 

DEBRA DAVENPORT : I don ' t think that would be safe . I can ' t be sure what they 
would do with the water , and also in other words , an emergency might come 
up . It might have to be disposed of , or it might have to be  used in 
another way , and there is no way you can store it indef initely or  
possib ly no t even for 20  years . 
[Discuss ion ] 

JOHN ADAMS : John Adams , Susquehanna Valley Alliance . 
I was told at the last meeting , there was some discus s ion about a 
distillat ion proce s s  that would remove the tritium f rom the water . Is  
there anyone that could comment about that ? 

ARTHUR MORRIS :  I am not aware of that type of technique , but I think we were 
told that really wasn ' t  poss ible , but if there is somebody else that can 
comment , please do so . 
The whole premise of  evaporat ion and the problem with dispos ing of the 
water is taking the tritium out of the water . But , there . is no proce s s  
really to d o  that . 

JOHN ADAMS : So distillation is not a viable process ?  

ARTHUR MORRIS : The answer t o  that is : I t  i s  not a viable proce s s , that ' s  
right . 

JOHN ADAMS : Another comment , I would like --

ARTHUR MORRIS :  Just  to complet e , I think we would love for it to be a viable 
operation , but it is not . 
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JOHN ADAMS : F ine . I wasn ' t c lear about that information . 
Another comment that I would like to make is that throughout the his tory 
of  the nuc lear policies and development of  technology , these accept able 
levels of radioactive exposure to the environment into human beings has 
been changing and has been dropping , and I think it is evident in the 
fact that x-rays are no longer rout ine for pregnant mothers , as they once 
were . We no longer have the type of devices in shoe s tores where you can 
look down and see the bones in your feet . These  have all been determined 
unsafe , and I think we might want to proj ect our thoughts  perhaps to some 
time into the future when we could look back at what is  considered 
acceptable now , which will not be or may very well no t be acceptable then 
and to say that the amounts o f  tritium are ins ignificant or acceptable  is 
not a wise choice or dec is ion to make . I think that those  in the p anel 
should take that into cons iderat ion , that these acceptab le levels do  
change , and generally , they change for  a lower acceptable level and not a 
safe level  at all . Thos e  are my comments . 
[Discuss ion ] 

RONALD DAVIS : My name is Ronald Davis . I live in Millersville . 
Recent ly , I had an educat ional experience which I wish I hadn ' t had , but 
I watched my father die of cancer , and prior to that , this issue o f  
cancer and exposure t o  radioact ive was te had been kind of  an intellectual 
issue to me . But , I saw a man with tumors in his brain , in his lung s , in 
his spine , undergoing ep ileptic seizures , spending the last weeks of his 
life in int ense pain , and f inally at the end , being forced to choose 
between nourishment or  morphine and being given morphine . 
I was here , my family was here , for the accident in ' 79 .  We were here 
for the krypton vent ing , and really , you know , I have had enough . I get 
my water from the Susquehanna River .  I don ' t want t o  drink the wast e  
from Three Mile Island . I don ' t want to inhale the was te  from Three Mile 
Is land , and I think the at titude that you have to  protect us agains t is 
one that well , they took the accident , they took the krypton vent ing , 
they have taken everything for eight years , they ' ll take a little more . 
I think really you are bound to stop us taking any more , and I really 
don ' t want to turn on my tap and be dr inking tritiated water from Three 
Mile Island , so I think the bottom line has to be  that the plant has to 
be cleaned up . We know that , but the re leases to the environment do not 
have to go on . That is undoubtedly the cheapest  way to do  it , but i t  is 
also the cheapest way to do it in a morale sense , too . 
So , you know , I really hadn ' t  intended on speaking when I came here , but 
I j us t  listened to the comment s  and evaluated my recent experience . I 
think it is incontrovert ib le that exposure to radioactivity does cause 
cancer in human beings , and I have been through these  EIS ' s  before , and 
there will be three thousandth ' s  of a cancer death , and it will be buried 
in the populat ion , so we will never know who did it . But , I have seen a 
cancer death , and it is a horrible thing . I think that even one , one 
more , whether it ' s  a worker or someone living in Middletown , or someone 
living in Lancaster drinking the water is one too many . I guess my f inal 
comment is I have had enough . I have had enough exposure to radiat ion 
already , and I don ' t want any more . Thank you . 
[Discuss ion ] 
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ERIC EPSTEIN : Eric Eps tein , TMI Alert . 
Well , perhaps Bill should come up here , because I have compiled 2 2  
ques tions and never received a formal response , not that I hold that 
against Bill , but I gleened through the ques tions and picked out five , 
which I think he can probably handle , if that is okay with Bill , because 
I will  probably have him parading back and forth anyway . 
[Discuss ion ] 
Ques t ion 2 1  which I listed and I ' m  worried about is : Is there an end 
po int to this proces s ?  Does this process  end precisely at 2 . 1  million 
gallons of water ? If  so , what happens to addit ional water?  I am unclear 
as to the end point of all this . Is there exact ly 2 . 1  million gallons of  
c lean water segmented off  somewhere ? What happens to any o ther water  
generated as a result of this process ? 
[ Discuss ion ] 
That water will be  t reated as any of  the previous water , either 
evaporated or dumped , if  that is  the process  deemed acceptable? 
[Discuss ion] 
Two quest ions to follow up on this : It  would seem to me , what I am 
concerned with , it would be rather inviting for any o ther water on the 
is land to be disposed of , either evaporated or dumped , once this 
precedent is established . What I am concerned about is what mechanism is 
in place to prevent any add itional water or any of the highly radioact ive 
water from being evaporated or dumped at the t ime? Who is going to make 
sure that doesn ' t  happen? 
[Discussion ] 
So if I understand you , Bill , then it is  possible that what you are 
saying is the utility would be regulat ing itself , not to add any more 
water either highly radioact ive or no radioact ive water during the 
evaporat ion or dumping process .  They will be their own police force ? 
[Discus sion ] 
By physical presence ? 

WILLIAM TRAVERS : Correct .  

ERIC EPSTEIN : Just  three more ques t ions . I don ' t know how I am do ing , Mayor 
Morris , t imewise . 

ARTHUR MORRIS : You are do ing f ine . 

ERIC EPSTEIN : I guess it is  Page 3 . 1 2  and Page 3 . 1 0 ,  the second paragraph . I 
was a little shocked to learn 

WILLIAM TRAVERS : Which quest ion? 

ERIC EPSTEIN : Question 8 .  Would the NRC allow GPU to place concreted wast e  
in a trench on s ite ? 
[Discuss ion ]  
S o  if I interpret what you are saying correctly , there is  a po ssibility 
that concreted was te could be buried on site ? 
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WILLIAM TRAVERS : That ' s  right . 

ERIC EPSTEIN : I don ' t understand what delineates that from being a low level 
was te s ite . 
[Discussion ] 
Moving to Quest ion 7 ,  do any of your cost breakdowns take into account 
inf lat ion , regulatory legal delays , logis tical delays , et cetera? And , I 
was wondering how much of  a factor economics has come into play in the 
disposal of the waste?  
[Dis cus s ion ] 
Is it safe to say then it wouldn ' t be economically prohibitive to ship 
the was te t o  Nevada or Washington for those methods of  disposal? 

WILLIAM TRAVERS : We found that to be the case in what we did . 

ERIC EPSTEIN : I will spare the panel and the crowd j us t  one more que s t ion . 
Ques t ion 6 ,  I was wondering , do the maximum dose rates assume that all 
plant , aquat ic and human life are chemically and radioactively pure 
before they ' re exposed to radioactive emis sion from the water? 

WILLIAM TRAVERS : I ' m not sure what you mean . 

ERIC EPSTEIN : I mean when you say that a person exposed to X amount o f  
radiation , are you assuming that that person has never been exposed t o  
radiat ion before , eating food o r  --

WILLIAM TRAVERS : No . What we have looked at is the incremental risk that 
could be estimated to be associated with any of the alternatives . 

ERIC EPSTEIN : What do you mean by " incremental risk? " 
[Discuss ion ] 
Those are the f ive ques tions I had , and rather than proceed with the 
other 1 6 ,  I will wait for the formal response . 

ARTHUR MORRIS : Thank you . 
Just  as a follow up to one of  Eric ' s  quest ions : The on site storage 
ques t ion on low level waste versus not low level waste , that would be 
contained if it would be followed through with in concrete? 

WILLIAM TRAVERS : That is  one way it could be contained , but basically there 
has to  be a finding , and again it is  no t s torage . It  is  ac tually 
disposal . 

ARTHUR MORRIS : The reason I am asking about concre te , ! - believe part of  this 
said even in that method , you end up los ing 50 percent of the tritiated 
water in any event . 

WILLIAM TRAVERS : Early on . You lose it all eventually . 
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ARTHUR MORRIS : But very early on , you end up losing 50 percent by evaporat ion 
in any event , so you really end up holding 50  percent of it in the con
crete or  whatever it is you hold it in . 

WILLIAM TRAVERS : What you would bind up is the other material . 

NIEL WALD : I am necessarily addressing this to the two people at the bar o f  
justice here , but a number o f  people alluded t o  the economic factor and 
the cho ice of waste  disposal being dictated by the economics . I was 
wondering if I am mis s ing or mis interpreting the table which compares -
Table 5 . 1 which says that storage in tanks on the s ite is by far the 
cheapest method of any of the ten that were looked at by the NRC . Am I 
correc t  in interpret ing it that way? 
[Discuss ion ] 

ARTHUR MORRIS : That is s torage in tanks on s ite that you are looking at? 

NIEL WALD : Yes . Zero to 1 . 2  mil lion , which is the upper figure is s t il l  
lower than any o f  the lower figures for any o f  the other methods by any
thing from a fac tor of two to six times lower . 
[ Discuss ion ] 

THOMAS SMITHGALL : I ' d  like to ask one other question . I guess  this is for 
both Bill and for Frank . I ' m curious as to whether or not any pre lim
inary bids  have been set out or preliminary contrac t s  let or any mater
ials ordered or procured by GPU in anticipation of  the evaporat ion 
proces s  being approved by the NRC? 

FRANK STANDERFER : No actions have been taken of that character . The only 
thing we have done is asked for bids  to supply this equipment so we can 
understand the cost and the type of equipment better . No contract s  would 
be pursued until we understand we have an agreement on the opt ion . I t  
wouldn ' t  b e  valuable -- i f  we signed the contract without the approval t o  
dispose of  material this way , then we would b e  subj ect to costs  t o  break 
that contract . So we are just  getting the background information we need 
so that we understand the process better . 

THOMAS SMITHGALL : That ' s  all I have . 
[Discuss ion and adj ournment ] 
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Comments Received at the March 25 , 1987  TMI Advisory Panel Meeting 

RICHARD PICCIONI : My name is Dr . Richard Piccioni . That is P-i-c-c-i-o-n-i .  
I work with a group based in New York City called Accord Research and 
Educat ional Associates . 
I think there is another group in this neighborhood called Accord , but 
it ' s  not the same . We have been in existence since the late spring o f  
1 97 9 .  I n  the early summer of 1 980  our group conducted around-the-clock 
monitoring of  airborne particulates and gaseous krypton-85 during the 
venting of the TMI Unit 2 containment .  
We have submit ted critical comments to the clean-up proposals that have 
been published and their revis ion of  dose effec t s  and dose rates which 
were subsequently released , and we have an active and cont inuing interest 
in the TMI s ituat ion and the clean-up procedure . 
My own credent ials are that I have a PhD in biophysics from the Rocke
feller University in New York which I received in 1 9 7 7 , and subsequent to 
that , did three years of  post-doctoral research in the Department of  Cell 
Biology and Biophysics also at the Rockefeller , and I was teaching and 
doing research as an Assistant Professor �- the- �ity University o f  
New York , Hunter Co llege for five years . 
Current ly I am Senior Staff Scientist with Accord Research . It ' s  a non
paying position which I do on a voluntary bas is . 
In reviewing the proposals for various approaches to  be taken in dispos
ing of  the water which was generated during and subsequent to the acci
dent at TMI we came across  in the propo sal which was finally endorsed by 
this document ,  The Environmental Impact Statement , NUREG-0683 Supp le
ment 2 ,  the statement that the favored alternative , which involves evapo
ration , forced evaporation of the some 8 mil lion liters of  contaminated 
water , the forced evaporat ion will result in the release to the environ
ment of approximately one percent of the estimated one curie of 
strontium-90 which is present in that water . 
I am not in a position to crit ically evaluate the value of one curie in 
the contaminated water . I ' m taking that as a given , but this isn ' t 
anything I say from henceforth and does not const itute any kind of an 
endorsement of  the validity of this number . I wasn ' t involved in 
determining it and , frankly , I hope it is  that low .  
Similarly , the one percent release I won ' t dispute here j ust  s imply 
because I ' m not provided with the technical basis  to do so . Again , I ' m 
taking that as a given and I hope again it is  that low .  
However ,  what I do want to deal with explicitly are the consequences of 
releas ing into the atmosphere what will be something on the order of  
1 0  millicuries of  stront ium-90 . 
Now in this document it ' s  stated and it is not something which is unusual 
to find in published material from the nuclear industry broadly speaking 
and with support from the Regulatory Commis s ion that releases of these 
kinds of  say millicuries of stront ium-90 are not s ignificant . That is , 
they do no t have health s ignificance .  They are far b elow the releases 
which are permitted on a rout ine bas is from operat ing nuclear reac tors . 
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Well , I disagree with that position vehement ly , and the bas is o f  dis
agreement is contained in my appreciat ion of the biophysical mechanisms 
of the act ion of radioact ive materials on living things . 
Now in this area of  nuclear technology and in part icular in the area o f  
public involvement in nuclear technology it is very important that the 
people who are mos t  affected by this technology , namely , the public , 
understand as clearly as possible what it is  that is being proposed in 
any part icular action that is going to be taken and , indeed , what is 
involved in the whole bus iness  of nuclear development . 
So we need then to  step back a little bit and look at what is involved 
when you release into the environment rad ioactive mat erials . 
Consider a s ingle radioact ive atom,  a single atom of  s tront ium-90 . This 
is a substance whose chemical nature determines where it is going to  go . 
Stront ium is an element which has a lot of  similarities chemically to  
calcium . 
So when it is released into the environment , a subs tant ially high f rac
tion of  it , that is , in comparison with other kinds of  materials , enters  
into the biosphere , namely , that port ion of the world which is alive . It 
enters into it because calcium is  a crucial element in the metabo lism o f  
plant s and animals and s tront ium ,  as we said , bears enough s imilarity to 
calc ium that it is  taken in and it becomes part of  the biosphere . 
Now each s t ront ium-90 atom is traveling through its  t ime on this p lanet 
with its own kind of  internal death cert ificate , and sooner or later on 
the average about half a chance ,  a 50 percent chance every 30 years , it 
will undergo decay and in doing so release energy from its  nucleus . This 
energy is released in the form largely of  a high-speed electron . It ' s  a 
charged part icle that comes flying out of  the nucleus , and this electron 
that comes out has enough energy in it to cause very dras tic  chemical 
disruptions among the molecules that are in the vicinity of  the decaying 
stront ium- 90 . Now so much for the physics . What about the b iology and 
specif ically the molecular b io logy? We know now that living things are 
alive by virtue of extremely complex and actually rather delicate 
molecular structures , the genetic  material primarily , and that these  
structures are highly sens itive to the effec ts  of agents  such as ionizing 
radiat ion which disrupt that struc ture . They are capab le of  s ome repair , 
but that capability of repair is not unlimited . 
There is some redundancy in the biological system ,  but that redundancy 
cannot cover all cont ingenc ies . So it is known now on a f irm s cient i f ic 
bas is that every incident of exposure of  the genetic material of  a c e l l  
t o  the influence of  ioniz ing radiat ion carries with it  a f inite chance , a 
finite probability that the cell that is  exposed , that the genetic  
material which is exposed will be changed ,  altered in a deleterious way . 
That is , when you release into the environment radioactive atoms o f  
stront ium-90 , you are necessarily damaging genetic material of  plant s ,  
animals and people in the environment . You cannot avoid that if  you 
release the material into the environment .  Once you have released i t , 
you can be certain that that effect will take place . There is no way 
that it cannot take place . 
Now the world is large and there is a lot o f  air , there is a lot o f  water 
and there is a lot of space . So if  someone miles away from you releases 
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a few bill ion or  a few billion billion atoms o f  s trontium-90 , well  
chances are  none of them will reach you or maybe one or two , but they 
will reach o ther people , and , in fact , you can be sure that if you are 
releas ing radioactive materials into the environment , say into the air or 
into the water , that some of those atoms will indeed reach some people 
somewhere . You can ' t  avoid this as long as your ··releases are on the 
planet . 
Now the quest ion which gets confused with this bas ic reality is can the 
effects be observed and can the effects be measured , not the radioactiv
ity that can be eas ily measured , but can the effects  on people be meas
ured . That question is confused with the non-question that there are 
effects . 
Now I understand how this comes to be  because the nuclear industry , its 
civilian activities , its military act ivities and its act ivities which 
apparent ly both civilian and military if we are to  understand the recent 
announcement from the DOE of their interes t in converting commerc ial 
nuclear power plants to plutonium production fac ilities for the military , 
maybe it ' s  a mistake to even make a dis t inct ion , but all of thes e  
act ivities , the product ion and testing of  nuclear warheads and the 
operat ion of nuclear power plants mus t  result in the release of radio
act ivity into the environment . 
It s imply has no t been developed , the techno logy has not been developed 
with the capability of not releasing radioactive materials into the 
environment and so they are released and so genetic  material , genetic  
informat ion in  plant s  and animals and human beings in  that environment is  
necessar�ly affected . There is no way that cannot be true . 
But , on the o ther hand , the nuclear indus try has a very important stake 
in asserting , f irst  of all ,  in making sure that people are unclear on the 
inevitability of the damage and also in es tablishing criteria and methods 
for determining the effects  that result in negative finding . 
So from the point of  view of an independent scientis t who is coming to 
this scene , I have had to take a look ent ire ly at the who le picture of  
what is released , what do  we know about what the effects  mus t  be and what 
are our various tools at our disposal in uncovering and revealing what 
those effects on people have been , and in part icular , evaluat ing whe ther 
those tools are sens itive enough to detect what in effect has to be 
there . 
Now when we monitored the krypton release in 1 980 , we detected in the 
krypton plume s trontium-90 . That stront ium-90  was not supposed to be 
there . There was a lot of s trontium-90 in the reactor at that t ime 
especially , about 1 00 , 000 curies , but the filtrat ion methods were sup
posed to be good enough to keep the releases down to a level app roxi-
mately 900 t imes lower than what we ob served . 

· 

Now why , by the way -- people may be wondering why did we observe 
strontium-90 and Met-Ed did not ,  GPU did no t and the EPA d id not . I t ' s  
very s imple in case are unfamiliar with the part icular history of  this . 
We did a lot of  driving and not a lot of  s leeping during those two weeks 
and we made sure that during that t ime when we were sampling the air , 
that we were sampling the plume and not background air . 
Now the trouble is that since the testing of nuclear warheads began the 
globe has become contaminated with stront ium-90 . This is very well  
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known . And if you filter air up or downwind o f  a nuc lear reactor , you 
will always pick up a certain amount of  strontium-90 . That represent s a 
background of  s trontium-90 against which you have to make a comparison 
when you are monitoring a release . Your ability to make this comparis on 
is limited very substantially by the amount of  background air you filter  
as  compared to the amount of  plume that you f ilter . 
So we were very active during this period of t ime and we drove cont in
uous ly around always staying down wind , and in that way we were ab le to 
obtain a very high ratio of  plume air versus non-plume air as pass ing 
through our filters . 
As a result of  this , we were able to  f ind nine times as much s tront ium- 90 
present on the filters as would have been there had there been no re
lease . So we feel very sure that strontium-90 came out ,  and these quan
tit ies were , as I said , several hundred times , 9 00 t imes higher than we 
had been assured would be released during the venting . 
Now again returning to the s ituat ion with the accident generated water , 
keep in mind that the release which is predicted , now predicted in this 
document for the proposed method is as large as the release which we 
measured , that is to say , 900 times the release which was promised before 
the krypton venting by the reactor operator . 

· 

Now in our report ing of  our findings of the kryp ton venting and the 
strontium-90 , we found in that plume we made predict ions of poss ib le 
health effects that were go ing to re sult from the dispers ion of this . 
seven millicuries of  strontium-90 which was released . 

ARTHUR MORRIS :  
the 900? 
greater? 

Can I j ust  ask for a point of  clarif ication real quickly on 
You ' re saying 9 and 900 . Is  it 900 percent or is it 900 t imes 

RICHARD PICCIONI : Bas ically , GPU said nothing is going to come out but 
krypton and it had some extremely low value . We found 900 t imes that as 
our calculated release . 

ARTHUR MORRIS :  Nine hundred t imes ---

RICHARD PICCIONI : Nine hundred "x" . 

ARTHUR MORRIS : Thank you . 

RICHARD PICCIONI : 9 0 , 000 percent . 
Now here we have a s ituation where part of the p lan is to release that 
much , one percent of the supposedly one curie that is present in the 
water . 
At the time when we were evaluating the effects  o f  the seven mill i cu r ies  
that came out from the krypton-85 ,  we  predicted that through the mechan
ism of  uptake by agricultural pathways , people eat ing f ood , somewhere , 
wherever there were people eat ing food grown in this area or from this 
area , there would be  a handful of  extra cancers . Our e s t imates  were  
roughly 2 0 .  This was based on  a model  of  dispers ion of  the percent o f  the 
strontium-90 released that would f ind its way into the food chain and of  
estab lished values for dos e  and effect of  strontium-90 in adults . 
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But we were only looking at really one effect which was cancer .  Now what 
I ' m  here to do part ly and why I drove in from New York today and have to  
drive back tonight is basically to issue an apology for that estimat e  
because s ince that t ime , and this was now six years ago , there have been 
a large number of papers which have been published and evidence which has 
come to l ight that the hazards of s trontium-90 , in particular when intro
duced into the food supply , are vast ly great er than we had thought and 
that our e s t imate of 30 cancers or 20 cancers among those eat ing food 
contaminat ed with the release during the krypton vent ing could be gro s s ly 
in error , grossly in error quantitatively and qualit at ive ly . 
We may have been underest imating the cancers , but perhaps more impor
tantly , we may have been excluding effect s  on peopl e  other than cancer 
which , in a numerical sense , were far larger , and in particular , the 
effects on infant and fetal mortality . 
You will  be  hearing in a few minutes from Dr . S ternglass who is one of  
several people who have contributed to this increasing base of data that 
give us more reason to be concerned about stront ium-90  than we used to 
be . So I don ' t  need to get into it myself . 
But suff ice it to say that I feel no les s concerned about the effec t s  of  
releasing into the environment 1 0  millicuries of  s tront ium-90 now or 
let ' s  say over the course of the next 28  months than I felt in 1980  when 
we got the result s  back from our filters . In fact , I feel quite a b i t  
more concerned than I did a t  that t ime . 
Now you don ' t have to release that material into the environment . You 
don ' t  have to release that one percent , and if we are lucky , one curie of 
s trontium-9 0 . You don ' t have to do that . You don ' t have to evaporate 
that water or dump it into the Susquehanna . 
You say that it is pos s ible yourselves in this repor t , or I shouldn ' t  say 
yourselves , but in this report it is out lined , an alternat ive , which is 
on-site storage accompanied by retreatment of  the water  in order to s epar
ate from the water the radioactive stront ium-90 . 
Now I think this  proposal is the only one which is morally accep t ab le 
because it does not involve releas ing into a highly d if fusible medium , 
namely , the air or water radioact ive materials . Tho s e  radioactive mater
ials are separated from the water , solidif ied , and p laced in a burial 
context in which at least there is  a chance that their  release into  the 
environment will be delayed , and that is vas t ly preferable to s imp ly 
letting it go . 
Now from that point of  view ,  it is , as I said , the only morally accept
able solut ion . There is some discuss ion about what if  there is an acci
dent in future involving that s tored water , and our rep ly to that is 
fine , the consequences  of  that accident should be mit igated in advance by 
treating the water repeatedly in order to lower the S tront ium 90 con
centration which is in that water as low as is prac t icable and certainly 
two or three treatment s  would not be exces s ive . 
Now there is a maj or advantage to this over releas ing it . First of all , 
you say that there is a curie in there and you say that one percent only 
will be released , but you won ' t  know that until  after it  has already 
happened . 
On the other hand , if you are wrong about the quantity that is in there , 
the quant ity of strontium-90 , if there is more stront ium- 90 in there than 
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you think , pas s ing the water through repeated purificat ions enables you 
to know what the heck you ' re doing before you ' re in any p o s ition that 
you ' re going to release  it . You pass it through , you pass  it through 
again and you pass it through again and at each stage in the process you 
have an idea as to whether your predictions are correct . 
But if you go ahead with the evaporat ion , you won ' t know unt il it ' s  over 
whether or not you were wrong again . 
So that ' s  about all I have to say and I hope it ' s  been c lear . 
(App lause) 

ARTHUR MORRIS : Do any members of  the panel have questions on the testimony at 
this point ? 
Niel . 

NIEL WALD : You gave a figure of  20 extra cancers out o f  how many that would 
have occurred without the stront ium? 

RICHARD PICCIONI : Hundreds of  thousands . It doesn ' t mean a damn thing . 
Twenty people dead because of the activity o f  the nuclear indus t ry . 
That ' s  20 deaths . You only have to kill one person in many states in 
this country in order to yourself suffer capital punishment . 

NIEL WALD : I think you answered my second quest ion which was going to  be 
whether these were fatalities or not . Are you saying what you figured 
were fatal cases?  

RICHARD PICCIONI : Af ter the Chernobyl accident , it was s tated t o  the public 
apparently with a s traight face that 25 , 000 people may be dead in the 
future as a result of the contaminat ion of the environment with the 
radioactive materials that came out of that plant , and we were forced to 
listen to a comparison of  that number with the number of spontaneous 
cancers which would normally occur . 
Now I am a scient ist  by training and I ' m supposed to be calm .  But this 
is the one ques t ion that get s my blood boiling and you ' ve asked it . It 
is the es sence o f  the immorality of  the nuclear indus t ry that such a 
quest ion would even be asked . 
(Applause) 
It  is the bas is of  the industry that the death which is distributed by 
the nuclear industry is distributed over many people dying of the same 
cause and that it is statistically hidden and that is how we have a 
nuclear industry in this country is because of  that basic factor of  
concealment as  well as  the astonishing moral acquiescence o f  scient ists  
in that indus try to accept these deaths as  being somehow ins ignificant 
because they are among others that they did not cause . 

NIEL WALD : I ' m sorry . I ' m not sure you answered my question . 
No . 1 ,  what was the populat ion in which those 20  extra cancers aro se?  
What s ize  populat ion? If  it ' s  25  people , it ' s  quite different than if 
it ' s  25 million people . 

RICHARD PICCIONI : No , it is  not different . 
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NIEL WALD : But you said you used a model and you have to  do some calculating . 
You can ' t j ust work with a numerator without a denominator . 

RICHARD PICC IONI : You distr ibute into the environment a certain numbe r  of 
mil licuries of s trontium-90 and you have a factor which is your e s t imate 
of what fract ion of  that stront ium-90 will be consumed . The population 
size  does not mat ter according to come up with that number . You c ome up 
with a populat ion dose , a number of  person rems which will be  rec e ived 
among all people consuming food that contains that s t rontium-90 . 

NIEL WALD : Right , and that ' s  the figure I ' m asking for . How many peopl e ?  

RICHARD P ICCIONI : It could be a child in Harrisburg or it could be a child in 
Wes t  Germany eat ing Pennsylvania cheese . I don ' t care . The 20 people 
are as dead distributed over thousands of  miles as i f  they were together 
s i t t ing at this table . 

NIEL WALD : I ' m  s t ill asking . You mentioned person rem .  My understanding of 
it is you multiply the dose by the number of people exposed to it . So 
you have to have persons , and I ' m  j us t  asking how many persons you con
s idered in doing the calculation . 

RICHARD PICCIONI : No , you don ' t . You don ' t have to . 

NIEL WALD : A person rem you don ' t need persons ? 

RICHARD PICCIONI : No , you don ' t .  You come up with a percentage , which i s  the 
amount of strontium-90 which is going to be consumed . One percent we 
said of the stront ium-90 will be consumed , and that is a certain number 
of curies . That results in a c ertain number of  person rems . Look at 
NUREG 1 . 1 0 9 .  I t  converts  curies consumed to person rems . 
[Discuss ion ]  

NIEL WALD : Were these fatal cancers o r  non-fatal , the 20?  

RICHARD PICCIONI : The 20 were fatal cancers and you can doub le it  for  
non-fatal . 

JOHN LUETZELSCHWAB : How many person rems did you calculate it  to be  then? 

RICHARD PICCIONI : At that t ime ? 

JOHN LUETZELSCHWAB : Yes . 

RICHARD PICCIONI : We used a fac tor of  1 , 000 cancer incident s per person rem .  

JOHN LUETZELSCHWAB : And how many person rems did you calculate from the seven 
millicurie s ?  

RICHARD PICCIONI : Well , from the seven millicuries w e  are talking - - we j us t  
d o  the arithmetic the o ther way . S o  it ' s  2 0 . S o  w e  are talking 4 0 , 000 . 
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JOHN LUETZELSCHWAB : 40 , 000 person rems from seven millicuries ? 

RICHARD PICCIONI : Right . 

JOHN LUETZELSCHWAB : Back in 1 97 6 ,  the Chinese had a weapons test  and the 
whole Eas t Coast was blanketed with fallout . I don ' t have the numbers on 
s tront ium-90 , but I ' m  sure it ' s  more than seven millicuries , a lot more 
than seven millicuries . Did you do any work with that incident as to  how 
many cancer deaths were caused from that ? 

RICHARD PICCIONI : Sure . I mean it ' s  the same calculation . 

JOHN LUETZELSCHWAB : Do you have a number then on how many you expect?  

RICHARD PICCIONI : We ll , no . I mean I don ' t have a number o f  how many to  
expect because we  don ' t have a number here about what the total number o f  
millicuries or cur ies of  Stront ium 9 0  that were deposited where , but it ' s  
the same calculat ion . 

JOHN LUETZELSCHWAB : If  we take your extrapolat ion or calculat ion of  seven 
extra cancer deaths for seven millicuries , and , Tom , do you remember what 
that was ?  

THOMAS GERUSKY : (Nodding negatively) 

JOHN LUETZELSCHWAB : I would assume it ' s  in terms of kilocuries pos s ib ly for 
the who le East Coas t . You ' re talking about a million t imes more . So  you 
are talking about 20 million deaths from that ? 

RICHARD PICCIONI : No , not necessarily . It  is not kilocuries on the whole 
East Coast . It  was a small yield bomb . 

JOHN LUETZELSCHWAB : Seven curies -- it ' s  20 , 000 deaths then . I j us t  have a 
little trouble accepting that . 

RICHARD P ICCIONI : How many do you accept?  

JOHN LUETZELSCHWAB : Seven millicurie s ?  I would say a fraction of  one based 
on dose calculat ions . 

RICHARD PICCIONI : Well , we differ in our assumpt�ons . 

JOHN LUETZELSCHWAB : Okay . 
[Discussion] 

JOSEPH DiNUNNO : You ' re concerned in a biological sense with radiological 
stress  on genetic materials .  That seems to be  where you were  heading and 
the basis of your argument s .  What about other stresses that  occur as a 
result of many act ivities of  our industrial society?  
If  I gather the direct ion of  your argument , you would turn o f f  all  radio
activity because of this concern of  yours , and I 'm not criticiz ing it , 
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but I ' m  trying to  understand where you ' re coming from . But there mus t  be 
other things that create s imilar problems and have you looked at thos e 
and are we going to turn all those off  as wel l  by your theorie s ?  

RICHARD PICCIONI : Well , the first  thing w e  have to d o  is stop concealing the 
reality from the pub lic and let them decide . 

JOSEPH DiNUNNO : Well , the realities are those  that you ' ve j ust  art iculated ; 
name ly ,  that radiat ion does cause damage to biological materials , but 
this is certainly nothing that has been hidden . This  concept is very 
fundamental and it ' s  been art iculated t ime and t ime again . 
As a mat ter of fact , it ' s  my understand ing that awareness of this has 
been the bas is for establishing radiat ion protection standards .  So  it ' s  
been basic to the industry .  

RICHARD PICCIONI : No , I disagree with that . I think the bas is for establish
ing radiation protect ion standards is to protect the indus try in par
t icular so that there is no s ingle individual or worker who receives a 
dose which is  high enough that they would have a f ight ing chance in c ourt 
to prove that the ir own problem , or it would be the problem of  a rela
t ive , came from that exposure . By keeping the exposures limited f o r  any 
one individual ,  you make sure that the risk is distributed over a large 
number of people and that way , you are in a much s tronger position 
legally to defend against the attack of any one person that the leukemia 
that they are dying from or the leukemia that their father d ied from was 
caused by that industry .  
So  the reason for the establishment o f  those standards i s  quite clear in 
terms of  the pract icality of running an operation such as the nuc lear 
industry in this country . It  seems c lear to me . 

JOSEPH DiNUNNO : Well , that suggests  that the entire health and safety 
protection bus iness has been in cahoot s  with the nuc lear industry , and I 
find that a bit hard to grasp , but that ' s  what I gathered that you ' re 
saying - that you can ' t  trus t anybody that develops a health and safety 
protection standard because that ' s  done to protect the industry .  

RICHARD PICCIONI : Well , that ' s  your way o f  put t ing it . I don ' t know . 

JOSEPH DiNUNNO : Well , I ' m j ust quot ing what you ' re -- I ' m feeding back to  you 
what I heard , and I ' m j ust  trying to confirm that that ' s  where you ' re 
coming from.  

RICHARD PICCIONI : When people talk about releases that have no effect  o r  when 
the nuc lear industry talks about releases that are without effect  and 
that are of no impact to the environment , and you hear statements like 
this many t imes a year that various inc ident s will occur and no effect  is 
expected and these releases are well below regulatory limits . I t ' s  a 
standard method which is used . Workers  are exposed to doses up to  the 
legal limit unt il they have no risk and there are many anecdo tes of this , 
of peop le who have encountered that . 
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JOSEPH D iNUNNO : I have to say that that ' s  not true . I have never seen any 
standard that has not been put in terms of probability . All o f  these  
models that you ' re talking about using , those that you ' ve used , and thos e  
that the radiat ion protect ion people are all couched in terms o f  prob
abilit ies . So that the probability of  these happening always has to b e  
presented in terms o f  the probability o f  a number o f  cancer deaths . One 
always has to deal in probabilit ies , and generally , when those probabil
i t ies  are one in a million and one in 10  million or one in 100 mil lion , 
then there are decisions or there are observat ions that are made that 
these are ins ignificant risks , but they are always assoc iated with a l ow 
probability o f  some kind or other . 

RICHARD PICCIONI : Sure . There are three avenues of  deception basically . 
One is , and I insist  upon it , that qualitat ively it i s  not made c lear t o  
the public , i t  i s  not made clear t o  those who are working wi th radiati on 
and radioactivity , that they are expo sed to risk no mat ter what the 
level .  It  may be in the BEIR report . It may be in NUREG 1 . 109 , but i t  
i s  explicitly by ac tive intent of  the nuclear industry not in the mind s 
of  the peop le who are being affec ted . 
No . 2 ,  you mises timate what those probabilities are and you close your 
minds to the pos s ibility that your estimates have been wrong . They have 
been creeping s lowly downward over the year as the evidence has accumu
lated , but you are way behind the times , and more and more evidence i s  
accumulat ing that the levels which you say are acceptable and that the 
probabilit ies that you are calculat ing are off by factors of  10 and 1 00 , 
and yet the NRC is asking for an increase in the allowable occupat ional 
exposure to substances like strontium-90 . So that ' s  a s econd , avenue . 
The third is the releases themselves , the quant it ies that are emitted and 
the methods that are used to measure them. 
Why can an outfit  with an operat ing budget of zero coming down 200 miles  
from New York City with a half a dozen guys miss ing work measure radio
ac tivity that the elaborate t rucks o f  Met-Ed were unable to measure 
because they were too slow to move around . It ' s  a lack of  a desire t o  
prove and find out what in fact i s  go ing on . 
So there are three levels by which the prob lem remains . 

THOMAS GERUSKY : Can you explain how you did that , how you determined it was 
s t ront ium-90 on your f ilters ? 

RICHARD PICCIONI : Sure . We sent the samples to Teledyne . •  

THOMAS GERUSKY : And what ?  

RICHARD PICCIONI : And they did a determinat ion . We calculated the vo lume o f  
air which was filtered and we compared i t  t o  well-known values of  the 
background stront ium-90 concentrat ion in the air , and low and behold , 
it ' s  three standard deviat ions above and a factor of  nine . 

THOMAS GERUSKY : And Teledyne is a nuclear industry laboratory?  
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RICHARD PICCIONI : They didn ' t know where the samples came from.  If they were 
in the bus iness of fooling around with their samples , they wouldn ' t  be in 
the industry .  Bes ides , we ' ve sent them lots of s tuf f , including dope 
samples . 

JOSEPH DiNUNNO : Do ctor , I would l ike to make another ob servat ion , and it goes 
something like this . One of the things that we in the scientific commun
ity do so poorly , as you ' ve indicated , is explain to people what i s  go ing 
on . We try and we aren ' t  always very succes sful . 
I think what confuses peop le more than anything else is that you can get 
a group of scientists to talk on a subj ect like this , and you ' 11 get 
different views . I ' ll s it here and I ' ll give one view and you sit there 
and you ' ll give another view , and the people out there don ' t know which 
one of  us to believe . 
We may both be very honorab le people , but we aren ' t  doing a service 
unless  we are very thorough and very careful in our statements .  We are 
not serving the pub lic very well . We p lace them in a pos it ion of  t rying 
to gues s  who are the experts and who do I believe . 
Tonight we ' re lis tening to you and we ' re listening to Dr . Sternglass .  I 
have papers here that provide comment s from very reputable doctors and 
people from the Nat ional Committee on Radiat ion Protection , very honor
able people who have studied this problem for years and years . They 
differ totally with what you ' re saying . 
Even as a scientist I ' m faced with the decis ion of  who do I believe and 
who do I tell these people out thare that they out to trust ?  It ' s  a very 
diff icult thing . 

RICHARD PICC IONI : This problem was decided probably two or three thousand 
years  ago by Greek philosophers who looked into it . You f ind those who 
neither profit nor lose by a decision .  You don ' t take the word o f  people 
whose  lives are invested in the cont inuance of  an industry . Why would 
you think that those people should necessarily act or should be able to 
act  against their own interests ? It ' s  kind of naive . 

ARTHUR MORRIS :  In an effort to keep things going , I think we ' re gett ing into 
more o f  a philosophical discussion , which is okay I think , but we have 
other people that want to speak to the question . 
I would like to ask a question , if I may , and that is , you indicated that 
there is an opt ion that would , I don ' t  know if the word was recommend , 
but I would sense that from you , that nothing be done at this point o ther 
than retreat ing the water two or three t imes , I think you said , would not 
be too much . 
My quest ion to you is , you indicated what the content was o f  the s tront
ium now . What would you anticipate it  would be , if  you have any idea , 
after treat ing it several t imes , and at what point is  that acceptable to 
deal with and how would you deal with it at that point ? 
I mean I hear you saying , I think , that no level is acceptable . Can 
t reatm�nt get to that point ? 

RICHARD PICCIONI : Well , if no level is acceptable , then you can ' t  get t o  that 
point . Every t ime you treat it 

A . 1 1 2 



ARTHUR MORRIS :  I ' m  j us t  asking you that . 

RICH!Jm PICC IONI : From the values which are in this report , it looks like you 
drop about a factor of 10 every time you run it through the filters . S o  
you start ing out at about ten to the f ifth picocuries per liter . S o  run 
it through three times and keep the s tuff on s ite  from now on . 
I realiz e it ' s  an inconvenience ,  but you should have thought of that 
before you built the plant . 

JOSEPH DiNUNNO : May I comment on that ? Reading the testimony that was given 
last time , that ' s  not correct . As I understand the operation of the 
f ilters , the decontaminat ion factor is a func tion of the concentrat ions 
in the material , and as the concentrat ions go down , the decontaminat ion 
factor goes up . So that , as you are lowering and lowering concentrat ion , 
the amount you remove with each pass becomes les s and les s . 
So to go with that last increment that you would like to go , I don ' t know 
how many times you would have to go through that , but it would be many 
t imes . 

RICHARD PICCIONI : It  sounds very expensive . I ' m sorry . 

ARTHUR MORRIS :  Well , if I could j us t  for one las t second here , at what level , 
is really what I ' m  asking you , at what level would be something that you 
feel then can be dealt with ---

RICHARD PICCIONI : Can be safely stored on site for an indefinite period of 
t ime ? 

ARTHUR MORRIS : Well , is that what you ultimately recommend? 

RICHARD PICCIONI : Yes . 

ARTHUR MORRIS : That you retreat , but you s till s to re on site?  

RICHARD PICCIONI : Yes . 

ARTHUR MORRIS :  That answers my question . I didn ' t  know that . 
Thank you . 
[ Discuss ion] 

ANNE TRUNK : I would j ust  like to ask if  we store . it on s ite , what about all 
the people that live near Three Mile Island who don ' t  want it on site?  

RICHARD PICCIONI : Right . I understand that . 

ANNE TRUNK : What is the moral value of  that ? 

RICHARD PICCIONI : The contents of  this water are isotopes which are not going 
to be released outside of any kind of substant ial containment . There is 
no reason to think that there is any way that there are going to be 
effects on people outside of the boundary of the reactor . 
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I can ' t tell  you that it ' s  going to be as if you didn ' t have a nuc lear 
power p lant here and it hadn ' t  had an accident , but it did . You did have 
the accident and you did have the reactor and you did have the accident . 
The was te has been generated . 
I think it is morally wrong to release it into the environment . I ' m  
sorry . 

ANNE TRUNK : And I think it ' s  morally wrong to make a dump s ite  right next to 
my house , you know . It comes down to that . 

RICHARD PICCIONI : Well ,  okay . I ' m sure that other members o f  this pane l will 
be delighted to see a struggle between two victims of their techno logy , 
and I think we have to figure out what to do with this . 
There may be another alternat ive which hasn ' t been enumerated . Among the 
ones which are listed there , the only one that didn ' t  involve releas ing 
into some neighborhood where peop!e were was to keep it there . But I 
would be very interested in looking at any other way in which that can be 
avoided . 
But it can ' t  be that we are being put in the situat ion where the choice 
is my kids or your kids . It  should be nobody ' s  kids . 
(Applause)  

ANNE TRUNK : Okay . Let ' s  ignore the recommendat ions from the book . Do you 
have any ? 

RICHARD PICCIONI : I don ' t have any at this t ime . We have to  work on this 
problem .  It ' s  an enormous problem .  This is a t iny piece of  it . We have 
radioact ive wastes up to our ears from this reactor and from o ther 
reactors and from the weapons indus try . It ' s  an enormous , enormous p rob
lem that we have to start to f ind out how to solve . 
We have to try to get some people together with some profess ional inde
pendence and integrity . We have to start  looking at technical alterna
t ives . Are there ways that you can take radioactive materials and keep 
them away from the biosphere for thousands and thousands of year s , 
irrespec tive o f  the cos t . We have to start to do that . It  hasn ' t 
started yet , that process . They are still  trying to  f igure out how t o  
make the nuclear industry work , including how to  g e t  that reactor operat
ing again , whether it produces elec tricity or warheads , and their s t art
ing position is there and it ' s  the wrong s tart ing pos ition . 
If  the start ing position was how do we protect peop le in the environment , 
we ' ll come up with answers . 

ARTHUR MORRIS :  I ' m  go ing to take two other quest ions from two panel members 
and then we do need to move on here because there are o ther speakers  and 
we need an opportunity to quest ion them . 
I think Niel had ment ioned that he had a ques tion . 

NIEL WALD : Mine is a comment rather than a que s t ion because I ' m  not sure that 
in trying to enlighten the public , which is part of  the mis s ion of this 
pane l ,  and we don ' t work for the industry ,  the concept  of  models and the 
uncertaint ies , and you as a scientist recognize that when you ' re working 
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with a problem where you can ' t vis ib ly identify and measure an effect , 
you develop a model and you hypothesize , which means you use your best 
j udgment in construct ing the concept which says even though the effe cts  
that have been detectable and visible are  at a high level of  exp osure , 
that in s ome way I reach the equivalent all the way down to low dos e s . 
That ' s  the busines s  of develop ing a model , and that is the bas is for your 
findings in terms of the health impact and the extra cases of cancer that 
you mentioned . 
I think it does the pub lic a disservice not to make it clear that this 
is a matter of your j udgment and any one who cons truct s  a model makes 
assumpt ions and it ' s  a mat ter of their j udgment . 
There is a lot of  model making going into this because of the need for  
radiation p rotection standards , and I have to say , because I worked in 
Karl Morgan ' s division , that I obj ect to the idea that Karl Morgan , who 
is the leading figure in developing radiat ion protect ion s tandards ,  was 
doing it to avoid some company out there being sued . That was not why 

RICHARD PICCIONI : You should talk to Dr . Morgan now and see how he fee1s 
about this . 

NIEL WALD : Well , I think he did a good j ob .  

RICHARD PICCIONI : By the way , I agree with what you ' re saying entirely , that 
it is a dangerous extrapo lat ion to take re sults on radiat ion effe c t s  
obtained really at high doses and high dose rates and extrapolate them 
down to low doses and low dose rates . 
It appears that a s imple linear extrapolat ion tremendously underest imates 
what the b iological impact actually is . 

NIEL WALD : One other po int I did want to ment ion is that I think for the 
human at leas t that the health impact  should be ment ioned . You ' ve worked 
in molecular bio logy and I know that your frame of reference is diff erent 
than mine , but my concern is identif iable health impacts  and I th ink 
there may be a lot of steps  in between with mit igating influences that 
correct for biological damage , especially at very low doses and low dose  
rates which may prevent the molecular changes that you described from 
ever appearing as a health impact on the individual that ' s  the hos t  to  
all  those cells , and I think that s tep shouldn ' t  be  blurred . 

RICHARD PICCIONI : No , but fortunately there is some experimental data on this 
and the experimental data are not comfor t ing . They sugges t  that in fac t  
there may be mechanisms of  rad iat ion act ion a t  low dose rates and 1ow 
doses that are not operat ive at high doses and high dose rates . So that 
in fact , as I s aid , extrapolating down may be dangerous ly optimis t ic .  
That ' s  based on experiment .  

NIEL WALD : And there are some that point in the other direct ion . 

FREDERICK RICE : You ment ioned that we could be grossly in error and maybe 
we ' re excluding effects other than cancer . What do you meant by tha t ? 
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RICHARD PICCION I : Infant mortality and fetal mortality in part icular . 

ARTHUR MORRIS : Thank you very much for taking the t ime to be with us t oday 
and be willing to sit here and answer quest ions for some 30-some minutes . 
Thank you . 
(Applause)  
Dr . S ternglass . 

ERNEST STERNGLAS S :  My name is Dr . Ernest J .  Sternglass .  I ' m  Professor Emer
itus of  Radio logical Physics at the University of Pitt sburgh . I have 
been engaged in research in the effects of low-level radiation and tech
niques of reducing X-ray dose since 1952 . 
I ' m a member of the Radiological Society of  America , a Fellow of  the 
American Physical Soc iety , a member of the American As sociation o f  
Physicis ts  and Medicine , I ' ve taught courses in health physics a t  the 
University of Pittsburgh under the direction of Dr . Niel Wald , and I was 
appointed to the Health Physics So ciety and recommended by Mr . Thomas 
Gerusky . 
So these are old friends of mine to whom I ' m  now go ing to be able t o  talk 
about what has happened in the las t seven years s ince I came to Harrisburg 
on March 2 9 th and urged the evacuat ion of pregnant women . 
Now we have the unusual and , in some way , the sad and tragic opportunity 
to  look at the actual statist ics as to what happened in the last n ine 
years . Time will j udge whether or not there really have or have n o t  been 
detectable effects . 
In order to  do this , I would beg your indulgence to be  able · to leav e  this 
t able and go over there to the proj ector so that you and the public  can 
see the nature of the evidence that is  involved in this mat ter . 
May I do that ? 

ARTHUR MORRIS :  Yes , please . 

ERNEST STERNGLAS S :  Thank you . 
( S lide) 
I believe that the principal issue that has now crystallized as a result 
of the discuss ion we j ust  heard is whether or  not --
(Pause due to slides dropp ing) 
I ' m sorry about this . 
What we have to try to recogniz e  i s  that the ques t ion i s  not one o f  
whether there is an effect . All o f  us are agreed that there is  s ome 
damage from radiat ion at every level .  It ' s  a que s tion of whether it ' s  
less or more than we expect . 
So  what I want to do today is very briefly go over with you the evidence 
that indeed we have gro ssly underest imated the effect , that indee d  there 
have been serious impacts  on human health wherever nuclear relea s e s  have 
taken place , whether from weapons tes t ing or Three Mile I s l�nd or the 
normal operat ion of nuclear reac tors or the distant fallout from 
Chernobyl . 
Now how do we know that small amount s  of  radiation are dangerous ? 
What you have to realiz e  is that for 60  or 70  years diagnostic  x- r ay 
work , which has been my f ield , there was no evidence whatsoever that 

A . l 1 6  



small d iagnostic doses comparable to a natural background of 100 millirem 
per year , 1 0  millirem in a typ ical chest  x-ray , or 200 millirem in an 
abdominal x-ray , that these doses have produced any ill effects  in man at 
all , especially in adults or women . 
The point that I ' m now trying to make is that within the las t 1 5  year s , 
roughly s ince about 1 97 2 ,  our whole conception has changed . 
The firs t person who was responsible for point ing out that we had under
estimated radiation effect s was Dr . Alice Stewart at Oxford University 
who in 1 9 5 7  or ' 58 looked at why leukemia among children in England had 
risen so much , and this is the key thing . Unt il 1 9 5 7 , 12  years after the 
f irst  atomic bomb test and the very year that Shippingport went on l ine  
in this s tate , she discovered that women who had had one or two or thre e  
o r  four diagnostic x-rays , ordinary diagno stic x-rays during pregnancy 
had almost  SO to 1 00 percent , or nearly double risk that their children 
would die of  leukemia and cancer . 
Now that is an enormous ly greater effect than for the adult , typically a 
hundred t imes . But what she discovered even later is that the fetus in 
the f ir s t  trimes ter is 10  times more sens itive . So that when we talk 
about radiation in the environment where women are pregnant in the first  
trimester , we  would expect a thousand-fold greater risk than for  the 
normal adult like you and me . 
Now what she did was so controversial that nobody wanted to believe h e r , 
and no radiologist and no gynecologist and obstetrician wanted to beli eve 
it . 
So she went back and collected more and more data until by about 1 9 7 0  or  
' 7 2 she had developed a data base of many millions of women who had b e en ,  
5 or 1 0  percent of whom had been x-rayed during pregnancy . And then she 
found the following direct relationship between the risk of the chi ld 
developing •cancer and the number of x-rays given - one , two , three and 
there was a direct line relat ionship in an article published in Lance t  in 
1 970 . 
This was the most  convincing evidence because it had nothing to do with 
the quest ion as to why the women were x-rayed . It was simp ly that thos e  
who got one got one risk and those you got two got twice the risk and 
those that had three had three t imes the risk .  
That i s  a linear relat ionship which i s  extremely important and has com
pletely upset our ideas as to how dangerous radiat ion is . 
Now the question was raised that maybe there is a repair process , as 
ment ioned by Dr . Wald , and everyone was hoping that there would be . So 
that in the environment over a period of weeks or months , there would be  
les s  of an effect . 
Now it so happened that in Japan D r .  M .  Segi at Tohoko Univers ity was 
gathering statis t ics from the World Health Organiz at ion all over the 
world and published them about leukemia and cancer in children following 
the atomic bomb tests  and this is what he found . 
Now the quest ion I want you to look at is  do you think there is something 
like a detectable peak? 
( Slide) 
Now here is the 1 9 35 to 1 968 rate of cancer mortality in f ive to nine
year-o ld males , and you can see that until the bomb , there was no 
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increase . All the medical x-rays we were using and us ing in Japan d id 
no t  produce a rise in leukemia among children . . 
But suddenly after the bomb arrived all over Japan and not j us t  on 
Hiroshima , there was a 600 percent increase in the total number of 
leukemia per 100 , 000 populat ion corrected for the change in the numbe r  of 
peop le . 
Now the question is , you have to decide in your own mind , assuming that 
Dr . Segi ' s data is correct , and assuming that you can go into the 
library , as you can ,  and check this plot as to its  correctness , whether 
or not this represent s a detectab le ef fect . And I can only say it is you 
who have to decide . I am clearly very concerned about the need to  r educe 
the medical x-ray dose . 
I ' ve spent my scient if ic life trying to do this . That is why I was hired 
by Dr . Wald to help reduce the exposure of radiation to people under 
necessary medical condit ions . But I discovered that fallout was d e f eat
ing what we were trying to do in reducing x-ray dose , and this is  the 
ques tion that only you can decide . 
(Slide) 
Now the next question is , was it  the wors t  thing? Actually , no . I t  
turned out that we had overlooked another factor which was not discovered 
unt il 1 9 7 2 .  In 1 9 7 2 ,  an article was pub lished in Health Physics , and Dr . 
Wald was head of the Health Phys ics Society at one t ime , and Dr . Morgan 
was the editor of that j ournal . He reviewed it carefully and published 
it . 
This art icle was published in 1 9 7 2  in Health Physics in March by D r . 
Abraham Petkau of the Canadian Atomic Energy Commission - not exact ly a 
wild-eyed radical .  He was in charge of the medical laboratory trying to 
reduce the impact of  radiation on human beings . 
And accident ly he discovered that when you took a cell membrane and 
irradiated it in wat er with a beam of medical x-rays , it took three 
thousand rads or three mil lion millirads to break that membrane . But 
when he added a little rad ioact ive salt to the beaker and j us t  wai t ed 
unt il the membrane broke , he discovered that it took less than one rad to 
break that memb rane over long period of time . 
In other words , completely opposite to what all previous animal and other 
s tudies had led us to believe . What had happened is that we had 
overlooked a who le different biological mechanism called the produ c t ion 
of free radicals , including 02- . 02- turned out to be the criminal in 
this particular case . It is a free radical that at tacks cell membranes 
and actually unz ips them . And s ince then we have been able to show that 
when oxygen does not exist in the fluid , then the effect is much less  
severe . 
Unfortunately , you and I in our bodies have enzymes to protect us to  a 
very s ignificant degree from these biological effects of  free rad icals . 
But over the las t 10  or 1 5  years , an enormous literature has sprung up 
that shows that free radicals have an enormous impact on all causes  of  
death , heart disea$e , lung disease , emphysema , damage to  the urinary 
kidneys and all other diseases . 
This was an article j us t  published in Science a few weeks ago about a 
conference on the extremely great danger of  02- , which is , by the way , 
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produced by all or most  ord inary carcinogens as well as radiation . We 
overlooked this completely .  
What he discovered i s  that the more protracted the dose was , the great e r  
was the effect , completely contrary t o  what we had known from animals o r  
the use of  radiat ion in x-ray therapy . When you space it out , there was  
less  of  an effect , and that is the reason that we  developed a radiation 
standard based on that as sumpt ion , that things could only be better if 
they are spread out over a long period of  t ime . 
But as a result of the fact that small amount s of  radiat ion are more  
dangerous , the response curve is not j us t  linear the way Dr . Stewart 
found , but it  actually is superlinear and rises much more rapidly in l ow 
doses . So that when we extrapolate from data taken up here , and that ' s 
the data we had at Hiroshima and that ' s  the data we had from medical 
therapy of millions of pat ient s and hundreds of thousands of animal 
s tudies . All the data exis ted up here . 
We extrapolated down and the extrapolat ion turns out to be in error by a 
thousand-fold . All this is in the literature today . But it  was 
dis covered long after we commit ted ourselves to nuclear bomb testing , 
long after we built giant nuclear reactors on the assumpt ion that l inear 
was conservative and that it  was probably in the other direct ion . 
The tragedy has been no t that people are evil , but that people were no t 
knowledgeable enough because we j ust  didn ' t  have the knowledge or the 
unders tanding of the mechanisms of free radicals like 02- . 
(Slide ) 
Now the ques t ion still is how do we know that cancers are changed in 
adults ,  because this is what Dr . Piccioni talked about ? Well , again , Dr . 
Segi provided us with the dat a .  He took the cancer data from all o f  
Japan and corrected i t  for the growth and age of  the population . I t ' s 
called age corrected or age adj ustment , and this is what he found for the 
whole period before the bomb and after the bomb , and you have to j udge 
for  yourself , assuming that Dr . Segi  is an hones t  sc ientist , that the r e  
was no increase in cancer rates corrected f o r  age f o r  the total 
populat ion in Japan from 1 920 to 1 950 , desp ite their increas ing 
indus tr ializ ation and , in fact , they are get t ing ready for Pearl Harbo r .  
They had to build battleships and submarines and had to have electric 
power plant s driven by coal and oil . They had to  have chemicals and 
chemical factories , and yet there was no increase in cancer rates . That 
is a remarkable dis covery that has never been ment ioned by the nuclear 
industry because coal was the only thing that gave us  e lectricity bef o re 
1 950 . And yet cancer rates were not rising . 
But within f ive years after the bombs of  Hiroshima and the fallout from 
Bikini and the subsequent tes t ing in Rus s ia and S iber ia , cancer rat e s  
rose all over Japan by 40 percent , and I drew here for non-white or 
Japanese , Chinese , black and Indian people of Asian extract ion a curve 
for cancer rise in the U . S . , and you can see it ' s  even larger than that 
for the Japanese populat ion . There are reasons for this which we are 
only now beginning to under stand having to do with poverty and diet , but 
we ' ll talk about that later . 
The important po int is that it was a clearly recognizable effect and 
there was no question that here we have a situat ion where we don ' t have 
to . You know , we  have to simply re ly on  models and extrapolations and 
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gues ses . We have the statistics , but nobody had wanted to look at them.  
Well then , let ' s  look at the other thing that we  j ust  heard about , 
namely , other effects . Well , one of the things that I discovered while I 
was at the University of  Pittsburgh was , and in Pitt sburgh working on 
radiation reduction for x-rays , that infant mortality suddenly stop p ed 
go ing down when bomb testing started . It ' s  very simple . 
For the white population it leveled off  during the period of  bomb t e s t ing 
and then re sumed its decline afterwards , and , for the non-white popula
t ion , it did it even more dras tically with real peaks occurring clearly 
at the height of nuclear bomb test ing in 1 9 5 7  and ' 58 .  
( S lide) 
Now the ques t ion is this really due to radiat ion , and this is a perfectly 
legitimate question . We produced a lot of  DDT , we produced an awful lot 
of  other things in the environment , and the quest ion is  how could we 
isolate it , and that ' s  really the b ig problem .  We have all kinds o f  
chemicals in the environment which affect congenital defec t s , which 
affect cancer rates and there is no question that all these things 
combined are very serious for our society today . 
But there was something that relates to what we ' re going to be s e e ing 
here , namely , the airborne release of relat ively small quantities of 
strontium- 90 . This occurred during the time of  nuc lear bomb test ing . 
And if we ' re willing to look at history and learn from it , then we need 
to look at the data . And what we should look at is  something very far 
from where the bomb was detonated , like 2 , 000 miles away . There the 
radioactivi ty was relatively low and comparable to what we ' re going to 
get , or what we did get , from Three Mile Island and certainly · much more 
than what we get from Chernobyl and Europe , but that is  what we need to 
do . 
( Slide) 
We must  now , in view of all the f indings of Dr . Stewart , look at infant 
greater sens itivity in utero . And I ' ve plotted here for you taken 
s traight ou t of the U . S . Vital S t atist ics infant mortality in New 
Hampshire which , as you know , is very far from the bomb test  site  in 
Nevada . And here we see this steady decline of infant mortality and some 
j agged peaks followed by a further decline after the bomb test ing ended . 
And I ' ve also shown the number of kilotons of  bombs  detonated in Nevada 
2 , 000 miles away tremendous ly dilut ed by the t ime it got to New Hamp shire 
and thousands of  miles away in the rain . Coming down with the rain in 
the mountains of  New Hampshire , we s ee peaks that correspond exact ly t o  
the yearly releases of kilotons , no t megatons , but kilotons in Nevada 
with small amounts , 20 or 30 p icocuries per l iter of strontium-90 in the 
milk at the t ime , and that compares with something like 1 00 , 000 
picocuries per liter of strontium-90 in the water that is s tored now here 
in your plant on Three Mile I sland . 
This was 20  to 30 picocuries per liter compared to 100 , 000 to  a million 
now stored in the plant . 
Now you can · say what did the bab ies d ie o f ?  I mean the radiation was 
clearly not very large . If I walked around with a Geiger counter , it  
would hardly click . Why? Because strontium-90 produces no clicks on the 
Geiger counter . Stront ium-90 in the body produces only beta ray s  and 
there is almo st  no way to detect it . 
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In fact , one of  the things that we worked on at the University of  
Pitt sburgh are ways of  trying to  detect substances in the human body that 
don ' t  give off a lot of  gamma rays . It ' s  very difficult . You can u s e  
all kinds o f  things , but it ' s  very difficult t o  detect stront ium-90 a t  
the levels that are even now sitting in that tank . On the outside you 
get hardly anything . It won ' t go through s teel and it won ' t even come out 
of  the human body , out of the bone where it ' s  concentrated . 
So the t rouble is that stront ium-90 goes to the bone . The trouble i s  
that there is where the bone marrow is , and the bone marrow i s  very 
important as we have only learned in the last 10 years . It protects u s  
through the development of the immune system .  
You will remember that many o f  the people a t  Chernobyl who were highly 
exposed were given transp lants of bone marrow in order to try to save 
their lives because their own immune defenses had been des t royed . D r . 
Wald himself was involved in treat ing peop le who were highly exposed to 
radiat ion by an accident , and the prob lem was to keep them from gett ing 
infected because it was infect ions that would kill them . He managed to  
save them . 
This is why we need work in the field of  radiat ion pro tect ion . There will 
always be  workers and people highly exposed to rad iat ion or accident s in 
a med ical environment or in a laboratory where it ' s  used importantly for 
biological research . 
But in the proces s  we learn that the immune system is really crucial .  
What we didn ' t know is that the immune system is so particularly sensi
t ive to s trontium-90 . 
Now one of  the early indicat ions that the immune system is invo lved is  
again something that you can see  with your own eyes . 
( Slide) 
What I d id here was I took the data on pneumonia and inf luenz a among 
children zero to one year and had it plotted up between 1 940  and 1 9 7 5 . 
Now these children died of infect ious diseases in the U . S . , and you can 
see that it was coming down nicely as we improved drugs and medical c are  
and diet . But during the t ime of the nuc lear bomb testing , it completely 
reversed . And only unt il after we ended nuclear bomb tes t ing in prec is e  
coincidence did it begin to come down . 
Now again I warn you explic itly that this does not const itute ab solu t e  
proof . D o  you understand ? It ' s  epidemiology in which there is n o  
absolute proof . There is only a probability , a certain likelihood that 
this is  due to radiat ion and no t something else . 
For ins t ance , there were improvements in drugs in recent years tha t  
contributed t o  the decline . N o  quest ion about it . But the improvement 
of drugs could not have produced an increase during the t ime of nuclear 
bomb testing , right?  So you see that although there is never a simp le 
single factor , we can arrive at the increas ing that something should be  
of concern to us . 
The tragedy about this is that many of us , including many o f  the peop le 
on the Board , myself , and other people had no idea about these things 
before 1 95 0  or 1 960 or even 1965  or ' 70 .  The t rouble is that the advance 
of biological knowledge has outstripped our techno logy , and that is a 
problem . 
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Now we want to take a look at say well , but nuclear reactors is something 
different from bomb tes ts , right ? Of course . They are carefully 
des igned not to emit a lot of  radioactivity .  Some have accident s .  Some 
are badly operated . Some have a des ign like a boiling water reactor 
which is  worse than releasing more radioactivity because it has a s ingle 
loop like the one at Peach Bottom than the one , shall we say , at Beaver 
Valley . The differ in their releases and they differ in their effect on 
the environment . 
But the s tandards for radiat ion were set on the basis o f  what you heard -
that the BEIR Committee did cancers in adult s and not for death due to 
immaturity or infect ious diseases in the newborn . The tragedy i s  that we 
didn ' t know about this when the standards were set , and when billions of 
dollars were invested in new plant s . 
The tragedy is that nobody knew , neither I nor Dr . Piccioni nor Dr .  Wald 
nor Mr . Gerusky , none of us could anticipate back in 1 950  or ' 60 when we 
went to school that these  kinds of  effects  would turn up 20 or 30 years 
later . Nor did peop le know about asbes tos when they insulated all the 
s chool buildings with asbesto s , nor did they know about DDT when they 
tried to defeat malaria that it would have these  deleterious effects , or 
PCBs , which was a great thing for transformers , that it would have such a 
biological effect . 
The tragedy is that the particular contaminant we are talking about , 
unlike PCBs ,  makes atomic bomb s . That ' s  what our federal government is 
interested in and that is what the NRC is primarily concerned with and 
the Atomic Energy Commission and the DOE from which they sprang . They 
were responsible for the security of  this nation and it  was felt impera
tive that we had to have p lutonium and that it had to be produced at a 
reasonable cos t . 

ARTHUR MORRIS : Dr . Sternglass ,  in all fairness  I realize that this i s  a 
subj ect mat ter that I 'm sure you could speak on for hours as background . 
It  is important to try to get to the po int . I t ' s  25 minutes into  your 
present at ion and we had -you s cheduled for 30 minutes . We can be a little 
f lexible in that but -

ERNEST STERNGLAS S :  Fine . I try to f inish in f ive minutes or so . 

ARTHUR MORRIS :  Well , if you need a little longer , f ine , but we hope we have a 
chance to ask you some ques tions . 

ERNEST STERNGLAS S :  Absolutely . 
( Slide) 
Now what we looked at is  strontium-90 around a nuclear p lant in 
Connecticut , and the levels near the plant as measured by their own 
people were higher than it was during the height of  nuclear bomb t e s t ing 
in Connecticut . It centered right on here . When I showed this  to the 
NRC , or the AEC at that t ime , they said this was Chinese fallout . 
(S lide) 
This is what happened to the cancer rates around that plant , and you can 
see that , go ing away in every d irec tion , the greatest  cancer increases 
occurred where that plant was located , directly taken out of  U . S .  Vital 
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Stat is t ics  and the State of  Connect icut Statistics as pub lished in an 
art icle by the Environmental Policy Center . 
Now we quickly return to Three Mile Island . Now , you remember there was 
a ques tion about infant mortality had really changed . Now , by 1 9 83 , we 
see that it never returned to its baseline in the United States even 
though nuclear tes t ing stopped . But in areas like Wyoming where there 
was no nuc lear reactor , infant mortality returned to it s proj ect ion of  
about 60 percent o f  the total U . S .  value because there are no  nearby 
nuclear test  sites and no nearby nuclear reactors . 
So you see that you have to decide whether or not there is something to  
worry about . This is Pennsylvania compared with Maine and inf ant 
mortality declining . Maine was higher . Then during the time nuc lear 
bomb testing both leveled off . But after nuclear bomb testing , Maine 
declined sharply and Pennsylvania hung up there because we did not know 
how serious radioactive releases were and they were high . So that inf ant 
mortality rose relative to Maine and only after the Three Mile I s land 
accident did it suddenly drop from 1 3 . 2 to 9 . 8  in two years , a 20  t o  30 
percent drop when the source of pollut ion was shut off . 
As you can see , whenever one has such a situat ion , one has the susp ic ion , 
the probab ility , that when you shut off a certain source that the e f f ec t  
declines , a s  i t  did with the cholera ep idemic in London , then this i s  
likely t o  be causal related . 
Again , it ' s  not proo f . 
But now let ' s  look a lit t le c loser at Three Mile I s land . You remember 
where it is  located relative to the other states , Connecticut over here , 
New York up here and Ohio in the other direction , and Maine . It  drifted 
all over New England and up into the north . So we should see the e f f e c t s  
everywhere , shouldn ' t  we? - if there were distant effects the way there 
were from bomb testing . 
Well , here it is  in Maryland , and here you see a decline in inf ant 
mortality followed by a rise as in Wyoming and then a dec line and then we 
see a b lack are a .  This black area represent s retro spective correct ion of  
the originally important infant mortality in subsequent issues of  the 
U . S .  Monthly Vital Statistics . 
And when the f inal picture was in three or four years after the acc ident , 
there was a clear peak at Three Mile Island and the off icial U . S .  Monthly 
Vital St atistics , and after years of  correct ion , the truth f inal ly came 
out . 
In fact , here in this area as j ust one examp le , this shows you what 
infant death rates according to the Pennsylvania Health Department ' s  
report happened during the time for infant death rat e for port ions of  
South Harrisburg that lay within a 10-mile radius for the April-June 
quarter , which is the quarter in which the acc ident took p lace , and you 
can see that between 1978  and 1 979  there was a rise of 1 58 percent in 
that death rate . 
Now you have to ask , but is this all? No . In Maryland we see during the 
time of the release that Dr . Piccioni ' s  group warned us about a c lear 
rise from 58  to 1 24 deaths a month which I ' m  sad to say had disappeared 
the next year from the next issue of  infant deaths for the U . S .  Monthly 
Vital Statistics . 
Finally , let me show you what happened in up s tate New York . 
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(S lide) 
In up state New York , we had three giant peaks during the 1 9 7 9  year period 
every month . That ' s  because ,  on occasions , the wind would blow north 
here and here and here , and we got these enormous statist ics going from 
145  deaths up to 220 , a highly statist ically s ignificant change b e c ause  
these are one s igma error bars . One s igma means that it is  a one - 

roughly a chance equal that it is an error -- it ' s  s imply a statist ical 
f luctuat ion . So when you have two or three or four statis tical errors ,  
or a peak of  that size , it is highly unlikely that this is accidental . 
Finally , let me come to what is regarded in my mind as a most  important 
piece of  evidence . 
( Slide) 
We collected from the U . S . Monthly Vital Statist ics the death rate for 
infant deaths from 1 97 0  to 1 9 83 and plot t ed it for every month right out 
of  the U . S . Monthly Vital Statistic s , and now you will see what a 
tremendous data base we now have . 
We see f luctuat ions seasonal , generally higher during the wint er and 
lower in the summer . We plotted the Chine se bomb tests  and there is no 
real strong evidence that the Chinese fallout produced anything . 
Furthermore , a reactor s imilar to the Three Mile Island one began 
operat ing in late ' 7 8 ,  but it had a lot o f  troubles and it operated in 
the northern part of Ohio . So it didn ' t have many releases  and when they 
let them go it mo stly went to Canada . So you see there isn ' t  very much 
in the way of any evidence . 
But now let us compare this with upstate New York over which we know the 
Three Mile Island drifted and here we s ee the fo llowing . 
(S lide) 
Let us first  look at the firs t part , and you see like Ohio there was 
nothing unusual in upstate New York . It showed the normal seasonal 
variat ions . But f inally after Three Mile Island went on line , we see an 
increas ing number of  giant peaks , and then during the time of  the 
accident three more peaks , and then during the time of  the venting three 
more peaks and then a decline to  an all-t ime low of only 4 . 9  cases  in the 
latter part of  ' 7 9 compared to 2 7 . 4  per thousand or 276 cases versus 5 3 ,  
a highly s ignif icant decline . 
More than that there was ano ther peak that we discovered by acc ident in 
' 8 2 and it was as sociated with a known break of  pip ing between the 
primary and secondary loop in Ginna reactor in Rochester , New York . 
Finally , what does it all tell you ? The point is I cannot tell you what 
this means . I cannot make up your mind whether to believe the proj ec
tions of  the industry and the NRC and the AEC that gave the ble s s in g  to  
the bomb testing and the design of the reactors or to independent 
scientists  like Dr . Burtelle , Dr . Bruce , Dr . Piccioni , myself , and 
numerous sc ient ists all over the world who were no t connected with the 
industry .  
We each have our biases . I certainly would always say that I s t r ived all 
my life to find ways to reduce x-ray doses to people , but I ' m fallib le . 
The real point is that you have to  decide in the light o f  probab ilitie s  
like a j ury , not whether there is  absolute certainty that I ' m righ t , but 
only whether it is po s s ible that I may be right . 
Thank you . 
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(Applause} 
I ' ll be glad to answer any questions . 
Also , let me say that I have for each of you copies of a paper that I 
j ust  published that contain many of these graphs . I will also distribute 
among you cop ies of some of  the key graphs that I just showed you so  that 
you can take them home and ponder over them yourselves . 

ARTHUR MORRIS :  Thank you , Dr . S ternglass .  
Maybe if you would l ike to return to the table and see if  there are any 
questions . 
Joe . 

JOSEPH DiNUNNO : I have a couple of questions . I think he should stay there 
to put a couple o f  his  viewgraphs back up . I 'm j ust  trying to put into 
perspect ive the data that he presented versus the kinds of releases  that 
were being talked about in terms of this water prob lem that we ' re trying 
to develop . I ' m  trying to f ind the relationship between what I heard and 
the issue before the table . 

ERNEST STERNGLASS :  Well , I ' ll be glad to address it . 

ARTHUR MORRIS :  Before we do that , if we could let ' s  realize that we are here 
to d iscuss really the disposal option and the PElS . 

ERNEST STERNGLASS :  I j ust  simply had to set it into perspec tive that a 
proj ected release which was presumab ly comparable to the venting that was 
believed to be safe of some 50 , 000 curies of noble gases back in ' 80 , and 
that release , as you may remember , and on the material that I ' m  giving 
you showed a c lear peak of  infant mortality in the second half of  1 98 0  
relative t o  the f irst  half . 
That ' s  what I ' m  trying to do , to show you that historically what was 
believed and was advertised by the industry and guaranteed to be 
absolutely safe so that the people who obj ected to it were poo-pooed , 
okay , that they were right and that we have indeed underest imated  the 
effect . 
I 'm saying we need to look at old his tory in order to learn from the past  
or else  we will  have terrib le prob lems if we  do not  examine the pas t 
history . 

ARTHUR MORRIS : Joe . 

JOSEPH DiNUNNO : Just  two point s that I think I wou ld like to have you 
address .  The curve that you were showing , the curvalinear dose and the 
linear relat ionship , I quickly noticed the abs c is sa , the numbers on the 
bottom and they went from zero in effect up to 1 00 .  

ERNEST STERNGLASS :  Right . 

JOSEPH DiNUNNO : But those curves converged pretty much down in the 1 0  rad 
area . If  you look at that curve , that suggests  a great deal o f  
uncertainty once you get down in the millirem and fractional mil lirem 
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that would be involved in this release . You ' re informing people o f  what 
you suspect or what you would theorize happens at very high dose levels , 
but you have to addres s  for their benefit the uncertainties that are 
involved once you get down in that very low range . 

ERNEST STERNGLASS :  I ' m  glad you asked that question . 
(Dr . S ternglass returns to the slide proj ector) 
(Slide} 
I ' m sorry . I have so much more material that I was unable to show you . 
But here is a curve taken from data by Dr . Stocke and his co-worker s  at 
Os low Cancer Hospital published in about 1 968 , and it  shows the 
stront ium-90 does to bone marrow in millirads for rat s in which he 
inj ected small amount s  of stront ium-90 at levels comparable to the ones 
we ' re going to expect here at Three Mile Is land . 
This is  a percent depress ion in bone mar row cellularity that he ob s e rved , 
and you can see that it rose very rapidly , just  like the other curve I 
showed you , at very low doses and then leveled off at high doses . 
Now at the time we did not understand it . In fact , we extrapolate d  and 
expected to be down here . But the actual effects  that he could s ee 
micros cop ically in the rat bone marrow was as much and so clear that 
there is no quest ion now that we totally underestimated the effect  of 
free radicals at very low doses . And that is the problem of the advance 
of  science when our techno logy is frozen in . 
The reference to this is given in the art icle that I ' ve j ust  distr ibuted 
to you . 

JOSEPH DiNUNNO : One other quest ion while you ' re there , Dr . Sternglas s .  You 
also presented a large amount of data to begin this off  dealing with the 
effects  of radiography , the use of x-rays . 

ERNEST STERNGLAS S :  Right . 

JOSEPH DiNUNNO : But there are no indications of dose levels that are 
associated with those . So they lose something there . 

ERNEST STERNGLAS S :  Exactly .  A typ ical x-ray gives about 200 t o  300 mil lirems 
to the fetus . We are talking about background radiat ion leve ls o f  about 
a year and a half worth of radiat ion . 
Now for the case o f  the fetus of  the first trimester in the embryo the 
slope is ten times greater and we are talking about a doubling d o s e  of 
about 90 millirads . Now more recent ly , j us t  now , and I ' ll be glad to 
show you a copy of  the paper , Dr . Alice S tewart did a s tudy on the e f fect 
of background radiation on leukemia and cancer in England and discovered 
from measurement s of background radiation all over England , a pap e r  she 
j ust presented at an internat ional meet ing , that 90  percent of the 
leukemia and cancer among newborn can be at tributed to background 
radiation and only about six to seven percent to medical x-rays . 
So we are talking about a doubling dose of a f irst  trimes ter o f  only 
40 millirads . That means that if the three millirads to some group of  
the populat ion which is admitted in the volume that we have seen of  the 
environmental impact statement , then we would expect a certain increase , 
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proport ionally a 1 0  percent increase in leukemia and cancer rate amon g  
the children . 
And s ince about 2 million children , or 2 million individuals will l iv e  
within the 50-mile radius and about 1 0  million within a 75-mile radius , 
we cert ainly would expect some thing like 20 , 50 or a few hundred infant 
deaths of  which pos s ib ly 1 to 1 0  percent would be leukemias and cancers . 
So we have data at the low dose level of  what we ' re talking about . 

JOSEPH D iNUNNO : Isn ' t it true , however , that the data that you have at thes e  
lower levels becomes more and more speculat ive a s  you g o  down? 

ERNEST STERNGLAS S :  No , not at all , because there was a very careful s tudy 
done in England by the Public Health Service of the Brit ish Government . 
They s tudied the radiation levels every 10  kilometers all over England 
and Wales , and Dr . S tewart had accumulated the evidence on  1 6  million 
women who bore children in England and Wales since about 1950 . 
Her data now shows that in every area like London , areas that have low 
background radiation had a low incidence of  child leukemias and cancers 
and areas that have high measured levels of radiat ion had almos t  twi c e  
the incidences . S o  w e  are talking about an extremely carefully done 
s tudy that invo lved close to somewhere around a few hundred million 
man-years , person-years , of radiat ion followup , the largest s tudy o f  i t s  
kind . 

ARTHUR MORRIS : I see John ' s  hand and then Niel . Was there another one her e ?  
Okay . 

JOHN LUETZELSCHWAB : Let ' s  go back to the 1 9 7 6 Chinese bomb tes t . I had 
sampled my garden as a matter of  fact and I found iodine , lanthanum , and 
some ces ium , of course , that was there from years ago , too , and I as sume 
there was S trontium 90 , but I didn ' t check for that because I can ' t d o  
that . I was measuring gamma radiat ion . 
Yet it doesn ' t show up in any of your data . I ' m surprised because the 
levels I assume that came from that test that blanketed New York and 
Pennsylvania were much , much higher than came from the accident , from the 
venting or anything . Why don ' t you see that on any of your s tatis t i c s  
here ? 

ERNEST STERNGLASS : As a mat ter of fact , I presented a report , and I ' ll b e  
glad t o  give you a copy o f  it , t o  the Nat ional Academy o f  Sciences  o n  the 
October 1 9 7 6  Chinese fallout . It ' s  referred to in the BEIR Report .  And 
in there I showed that all along the coast of the United States dur ing 
the time that we monitored that terrible fallout from the October ' 7 6 
cloud there was a 20 to 50 percent increase in infant mortality per month 
dur ing each month beginning about the second to fourth month after the 
fallout arr ived . 
It was not observed in Massachuse t t s  where they had taken the cows o f f  
pasture , and that report I ' ll b e  glad t o  send you a copy of . 

JOHN LUETZELSCHWAB : But that ' s  j ust  iod ine . What about s trontium-90 whi ch is 
in the food---
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ERNEST STERNGLASS :  At the t ime we don ' t  know all the dos es , but my corre la
t ion at that time was carried out with iodine . And we don ' t have to  
forget that there will be  iodine released . We are talking about I- 1 29 at 
least as one of the isotopes that goes to the thyroid , and the amount of  
iodine- 1 2 9  is  much more damaging in the long run that I- 1 3 1  because  I- 1 2 9  
has a half l ife of 1 6  million years and will be recycled again and again 
in the soil and in the animals that die and the food . Again and again 
over the years we will have effects  due to this I- 1 2 9  that you propo se to 
release . 

ARTHUR MORRIS : Niel . 

NIEL WALD : A couple of ques tions , but f irst  a comment . It ' s  nice to see that 
we picked a good lecturer when we brought Dr . S ternglass to the 
Univers ity of Pittsburgh . Of course , we brought him as a radiat i on 
phys icist and not a biologist or epidemiologist . 
The work of Alice Stewart that you ' ve mentioned , and you ' ve leaned rather 
heavily on your do se estimates of what these x-ray s tudies involved in 
the way of radiat ion exposure , but , unfortunately , these were no t 
reported or measured by anyone at the t ime , and the number o f  x-rays is 
the recall o f  the memory of the mothers who were surveyed . They were 
asked how many x-rays were taken , and this is a very solid basis on which 
to draw a dose response curve and then insert a dose estimate which was 
to replace the miss ing dos imetry . 
In other words , what I ' m saying is that you can ' t  lean as heavily on data 

more heavily than the data itself j ust ifies . While this is an 
interesting ep idemio logic s tudy , there are some problems w.ith it , this 
being one of  the maj or ones . 
Another maj or one is that the f inding should have led , if it was correc t , 
to an increase in the incidence of leukemia in the children who were 
exposed in Hiroshima and Nagasaki who happened to  be in utero at the t ime 
of the bombings and that increase has not been seen . So it is not a 
uniform finding . 
I think the figure she used , incidentally , is not 5 0  or 1 00 percent , but 
40 percent I think was her best  estimate . 
On Petkau ' s work I believe that the membranes that he worked with were 
artificial membranes rather than actual living cells , and while I 
certainly think it ' s  interest ing work , it ' s  a little hard for me , again 
with my health perspective , to  j ump f rom an artific ial Mylar film l ike 
Saranwrap and cons ider that the same as the cells that we ' re made o f .  

ERNEST STERNGLASS :  I ' m sorry , it was not Saranwrap . 
(Laughter) 
I t  was beef brain l ipids . It was living tissue l ipid s . Furthermore -
are you finished ? Why don ' t you give me a chance to answer the ques
t ions . I keep forgett ing what you ' re asking . Let me answer one at  a 
t ime . 

NIEL WALD : I had to take no tes to make sure I didn ' t forget what you were 
saying and I 'm no t talking nearly as long . 
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ERNEST STERNGLAS S :  You want to put me at the same disadvantage , right ? 

NiEL WALD : The other point you made about free radicals . I ' m j ust a litt le 
troubled because that was something that was recognized many , many year s  
before 1 9 7 0  and indeed there was a search , a s  you are probably familiar 
with , with agents that absorbed free radicals . 

ERNEST STERNGLASS :  Sure . 

NIEL WALD : And as you mentioned , the cells have natural agents  which do that . 
The problem of cancer rising , Dr . Segi , is that 

ERNEST STERNGLASS :  Segi , yes . 

NIEL WALD : -- is a complicated one . For examp le , if ant ibiot ics get int ro
duced into an area which didn ' t have them , then there will be o ther 
causes of  death that have to increase because all o f  us must  die , and 
these  changes ,  it is again an extrapolation or a model , a mental hypo
thesis which says this is due to radiat ion , and it may or it may not , and 
most  likely it ' s  a lot of things rather than any one thing . 
I make that caut ion in looking at cancer deaths . For example , all over 
the world the inc idence of leukemia started increasing around 1 9 30 ,  
including Japan . That I didn ' t  s ee demonstrated on this graph and the 
reasons for this  are not clear , but this was a period during which the 
increase was noted in very many countries all over the world . 
So that one has to be careful about drawing conclus ions about the cause 
when one detects  a change as the kind that Dr . Sternglas s demonstrated . 
The background s tudies of  Dr . Stewart , did you give a reference or was 
this a presentation and has been published ? 

ERNEST STERNGLAS S :  The paper is now being published . 

NIEL WALD : I haven ' t  seen it . So it ' s  hard to comment s ince it hasn ' t  come 
out yet . 

ERNEST STERNGLAS S :  I ' ll be happy to show you a copy and send you a copy . 
So let me try to remember now all the things that you ment ioned . Let me 
work backwards . 
Dr . Alice Stewart d id indeed have this help from the Nat ional 
Radiological Network in order to determine background radiation 
everywhere . So that is now a very different question because the 
dos imetry is well known , unlike in the case of· x-rays that had to be 
recons tructed . 
Fortunately , in my busines s ,  we know roughly what a dose is  dur ing a 
given time because other people were measuring the do ses . 

NIEL WALD : I wasn ' t quest ioning this one . I was simply po int ing out that 
none of  us have seen it because it hasn ' t been published yet . 

ERNEST STERNGLASS : Right . 

A . 1 2 9  



ARTHUR MORRIS : Let ' s  do this so we can make some sense . 

ERNEST STERNGLAS S : Let me finish . 

ARTHUR MORRIS : Let me j ust  try to set the game plan here . You made a p re
sentation and we have had a counterpoint . You go ahead and make a point . 
If Niel wants to make an addit ional point , I would ask him to do it very 
briefly so that we can have another opportunity for o ther people . 

ERNEST STERNGLASS : I understand . So let me now addres s  a question o f  the 
cancer rates in Japan . 
Again , the fact that it recent ly leveled off  and has begun to come down ,  
both for leukemia and total cancers means that despite the increase in 
pollu t ion and the use of  new drugs that there is indeed a decline or a 
leveling trend in Japan in general , and Japan has now and Iceland and 
Denmark have lower cancer rates than we do and they are declining whi le 
in many parts of the U . S . , cancer rates are st ill increas ing . 
All we can always say is there is no ques t ion that nothing can ever p rove 
it beyond a shadow of a doubt , and there is also no quest ion that the 
presence of other chemicals will also have an effect j us t  like workers in 
the uranium mine when they smoke get much greater increases  in lung 
cancer rates than when they don ' t smoke . So there is no ques t ion that 
there is an interact ion or synergis t ic relation between radiation and 
cigarette smoking . 
Now let ' s  go back to another question that has to do with the amount of  
radiat ion given during x-ray procedures . Dr . Alice Stewart had a number 
of  s tudies done at the time that showed what the typical x-ray dose was , 
and what is significant is that it is the number o f  x-rays that increased 
with the dose . 
Furthermore , Dr . Brian McMahon who raised the same ques tion as Dr . Niel 
Wald did , repeated Dr . Alice Stewart ' s  s tudy at this t ime with actual 
hospital records of  the number of x-rays given in New York and New 
England , and he comp letely substantiated Dr . Stewar t ' s  f indings although 
in an absolute sense , he go t about 40 to 50 percent as great an effect 
because of  the further improvement in medical diagno s tic techniques and 
the speed of film and so on . But in his case that s tudy answered it . 
Furthermore , Dr . McMahon and his associates addresssed the quest ion as to 
why it was not seen in Hiroshima as did Dr . Stewart . We have to  realize 
that Dr . Stewart had to look at 1 6  million women in order to discover her 
effect , but in Hiro shima only a few hundred women survived and had 
children that were followed up . 
And Dr . McMahon himself and Dr . Stewart showed that those few hundred 
babies that happened to be in utero at the t ime and survived were too 
small in number to de tect the effect . You literally have to look at 
millions of  cases in order to be  able to see it . 
And I think these are the kinds of  cons iderat ions that you have to 
ques tion yourselves . If you have a family and you expect a baby , what 
would be your concern . That is  what you have to think about , and you 
have to express your concern in that area and you have to j udge between 
the kind of evidence that Dr . Stewart present s , the kind of  evidence that 
now comes from the University of Colorado showing that in July of last 
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year in the Nat ional Academy , there was a 200-fold greater response o f  
human chromosomes t o  environmental radiation , t o  lower levels of x-rays 
than we had ever expected . 
Now this is new dat a .  No one can blame us or anybody for not having 
known about it 10  or 1 5  years ago . All I ' m saying to you now is do not 
disregard the lates t scientific data because it goes agains t what we had 
hoped for in the nuclear indus try .  
[Dis cuss ion ] 

ERIC EPSTEIN : I ' m Eric Epstein from Three Mile Is land Alert . 
What I want to do in order to save time is I have a s tatement from Michio 
Kaku . I ' m  go ing to read that , and I think my own statement , which is 
really brief . Should take 10 minutes . 
So let me begin by reading Michio ' s  s tatement verbat im ,  and I don ' t want 
you to confuse his credent ials with mine . 
S tatement of  Dr . Michio Kaku concerning the disposal of TMI waste , and 
this is Michio again speaking . 
I am a full professor of nuclear physics at the Graduate Center of  City 
Univers ity of New York . I graduated from Harvard Univers ity in 1 968 , Phi 
Beta Kappa ,  Summa Cum Laude with highest  honors and No . 1 in my physics  
class . 
I received my PhD in nuclear physics at the Lawrence Radiation Laboratory 
at the University of  California at Berkeley , 1 9 7 2 . 
I subsequent ly taught on the faculty at Princeton University and I ' ve 
been a professor with the City Univers ity of  New York for the past 1 4  
year s .  
I have published over 4 5  articles which are right here i f  you need t o  see 
them for the record and various professional j ournals and contributed to  
over s ix books . 
I am the author of Nuclear Power - Both Sides which has since become the 
standard reference on the nuclear debate and my credent ials are enclosed 
at the back of this statement , and I would move that he be accepted as an 
expert witness . 
I ' m going to also when I ' m  reading some of these abbreviations read them 
rather than screw up what they might stand for . I t ' s  for some of  the 
transuranics and the element s ,  if that ' s  okay as well . 
I have been asked to review the NRC ' s  plans to dispose of TMI was te water 
as pre sented in a supplement to the Environmental Impact Statement , 
Supplement NUREG-0683 . 
I f ind several things dis turbing about the presentat ion from a strict ly 
profess ional point of view . Previous EISs concerning the disposal o f  
radioactive was tes have tot aled more than a thousand pages with scores o f  
chart s ,  diagrams , graphs and tab les . 
In comparison , I f ind the present NUREG 0683 deficient . It  does no t 
reflect careful scientific scholarship and it seems to have been s lapped 
together at the last minute . Many key areas of  scient ific informat ion 
seem to have been carelessly left out , making it dif ficult to make an 
accurate scientific analys is of its  credib ility . 
The report verges on sloppine ss and I hope it does not ref lect a deep e r  
att itude towards the clean-up operat ion . I will l i s t  some of  the areas 
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that I feel are lacking in scient if ic rigor and reveal a certain amount 
of has t iness . 
No . 1 . The lis t of radionuclides on Page 2 . 3 ,  Table 2 . 2  is a very poor 
indicat ion of actual radiation inventory of the water . For examp le , 
compare it with Pages 7-5 , 7-6 and 7-7 of  the or iginal EIS publ i shed s ix 
years ago and we f ind that the current list omits many important 
radionuclides originally tabulated by the NRC . 
Some of  the radionuclides that are left  out by the NRC in the current 
volume are important ,  including , and here again here are the abbrev ia
tions , MB /95 , ZR/95 , SP/ 1 2 5 , TM/ 1 25M, TE/ 1 27M ,  TE/ 1 29M, C0/58 , TE/ I / 1 29M ,  
RU / 10 3 .  
Thus , i t  i s  diff icult t o  evaluate the present E I S  supplement because it 
is deficient in this important analysis . This is  a s ignif icant p o int 
because there were literally hundreds of  radioac t ive chemicals d is so lved 
in the reactor building and sump water making it a virtual s oup o f  
radioact ive element s .  
The ion exchange mechanism of  the SDS and EPICOR II does not f ilter  all 
elements identically (and , in fact , does not f ilter some elemen t s  like 
t rit ium at all) . 
So we must have a careful reading of precisely what all is presen t ly in 
the water compared to what it contained in ' 8 1 when the f irst  EIS  was 
compiled . 
Point No . 2 .  Even though the original EIS of March ' 8 1 failed t o  make a 
complete radiation inventory , for example , neglect ing to compute the 
transuranics contained in the water , in a normally func tioning 1 , 000 
megawat t  reac tor , for examp le , the accumulated high was te within 1 00 tons 
of uranium dioxide is about 30 tons of which 500 pounds cons is t s  of 
p lutonium . 
Most  of  the plutonium is  reactor grade p lutonium-240 . Mos t  of  these 
transuranics are not water soluble compared to iodine or s trontium .  
However ,  they cer tainly exist in the water . 
I ment ion them because the transuranics are some o f  the mos t  t oxic 
chemicals known to sc ience . The low levels of  concentrat ion in the water 
are compensated by the fact that they are quite toxic . Yet no mention is 
made to them in either NUREG 0683  of  s ix years ago or the present EIS . 
Point No . 3 .  No mention is made of  how the rad ioactive level s  in the 
water were obtained . Given the fact that the original radiat ion 
inventory exceeded half a million curies , this is not a trivial que s t ion . 
Thus , it is impo s s ible to give a detailed assessment of  the accuracy of 
the radiat ion levels because no indicat ion i s  made o f  how these  
measurements were taken and how reliable they are . 
Statements of  the willingness of  utilities to drink this water are not 
scientif ically re levant and in fact are misleading . I refer you back to 
Herman DeCamp ' s  quote that the water is so lowly radioact ive that he 
would drink it . 

FROM THE FLOOR: Give it to him .  

ERIC EPSTEIN : We ' ll give i t  to him .  
(Laughter) 
Where is Herman tonight ? 
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Point No . 4 . The tritium count in the water raises some concerns . 
Originally there was 2500 curies of  H-3 in the reactor building sump 
water . The EPICOR II  and the SDS of  course canno t extract out the H-3 .  
The filters work on the principle o f  ion exchange as in a water sof t ener . 
S o  that H-3 canno t be  removed . 
However ,  the present EIS only list s 1 , 020 curies of  H-3 on Table 2 . 2 .  
Where did the o ther two-thirds of the tritium suddenly disappear to ? 
Normal radioact ive decay cannot account for this because H- 3  has a half 
life of  1 2 . 3 years . No mention of  this discrepancy appears in the EIS . 
The present EIS gives a misleading interpretat ion of  the propert ies o f  
tritium o n  Pages 2 . 5  and 2 . 6 . At best , i t  is self-serving and a t  worst , 
deceptive . 
The EIS only takes selective quotes from the NCRP , the Nat ional Council  
on  Radiat ion Protect ion Measurement and omit s  others which may show the 
hazards of trit ium . 
For example , the EIS quotes the HTO has a 1 0-day biological half life in 
the body , but neglects to say that HTO can also be incorporated directly 
into cell membranes where it becomes a rather permanent part of  the 
body ' s  chemistry . Thus , the rad ioactive HTO can irradiate body tissue 
over the life span of  the individual caus ing possible radiat ion damage . 
Thus , the f igure on the biological half life in the body is not indica
t ive of  the actual body burden of  radioactive materials one may incorpo
rate into human tissue . Yet , no ment ion was made of this . 
Some rather feeble attempts  were made to calculate radiat ion exposures to 
the tritium at a distance , but no attempt is made to calculate tritium 
that is incorporated into  the body itself and , hence , irradiates the body 
at a c lose range . 
Point No . 6 . Because water is everywhere in our environment and since 
HTO is chemically identical to water , the pathway s for ingestion or 
inhalation of  this water are non-negligible . 
Because the utility is making preparat ions for a pos s ib le boil-o ff  o f  
this water into the air , it  becomes a signif icant ques tion of how much of  
this water will eventually become ingested into the human population . 
Boil-off , evaporation or river dumping all have the same net effect of  
releasing HTO into the environment where it can be picked up by l iving 
organisms . 
I f ind the analysis of how much radiat ion can be inges t ed in humans from 
an evaporation or boil-off  wholly deficient in the report . It appears as 
if  the authors of the report simply dashed off  this section on environ
mental and health hazards as an afterthought . 
Point No . 7 . The EIS does not ment ion that the radiation standards for 
beta radiat ion may soon be changing . The T-65 dos imetry , which was 
originally used to calibrate the radiat ion from the Hiro shima bomb , is 
not known to have been miscalibrated . 
Recent work done at the Livermore Nat ional Laboratory which des igns 
hydrogen warheads has shown that neutron leve ls probably cause les s  
biological damage than previous ly thought , but that electrons and gamma 
rays do more damage . This is s ignificant because the Hiroshima data is 
perhaps the largest of  all the epidemiological s tudies on radiation 
health effects  outweighing all the others . 
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A recalibrat ion of  the Hiroshima data with the correct numbers for  beta 
radiat ion may show that chemicals like HTO are more dangerous than 
previously thought , forcing a revision of the NCRP data . Yet no mention 
is made of this in the EIS . 
Point No . 8 . The NRC makes no mention of the reliability of the vendors 
and companies which may eventually carry out the release of this water 
into the air or river . 
Normally it is not that essential that the EIS addres s  this que s t ion . 
However , given the rather unsavory documented history of  past decept ion , 
some of  it consc ious and some of it bordering on the criminal , it is  not 
too much to ask the NRC to thoroughly evaluate the reliability o f  these  
companies and the role of the utility . 
Po int No . 9 .  Not enough at tent ion is paid to the negative effec t s  of  
river dump ing , both commerc ial and environmental . As an examp le , con
sider the fact that 90 percent of  the value from Chesapeake f isheries  
comes from shell f ish , a luxury item for  many restaurants and hence , 
highly subj ect to peop le ' s  percept ions of how safe it is to eat the shell 
fish .  
The well-publicized dump ing of  the insecticide Capone and other p o l lu
tants in the 1 970 ' s  in the Chesapeake caused enough negative impres s ions 
for the consumer to have a sizeable economic effect on the Chesape ake 
economy . The adverse effect on the sale of oysters and b lue fish i s  well 
documented causing an economic los s  to the area . 
Dump ing of  TMI waste  water into the river could very well  have a negat ive 
effect  on the economy of the area given the fact that much of  the economy 
rests  on the luxury items that are highly suscep t ible to change s  in 
people ' s  tastes . 
Point No . 1 0 ,  and the las t point . In summary , I f ind the present supp le
ment to the EIS is not very valuable from a scientific point of view .  The 
NRC has not done its homework and it ' s  hard to make a reasonable s c ien
tific conclusion given the paucity of  s cient ific informat ion contained in 
the report . 
At bes t , it shows a certain insens itivity and a lackadais ical att itude 
towards radiat ion safety and at worst , it shows an inclinat ion to dis
regard the health and safety of the people in Harrisburg . 
That is the presentat ion of  Dr . Michio Kaku . I might have read i t  too 
quickly and I hope you were able to all comprehend it . 
Since I am not a technical expert , I ' m not disposed to answer any ques
t ions you may have . But what I will do is make some copies avai l able 
perhaps at  a later date to the Commission because I think Dr . Kaku is  a 
reknown world expert and I think his op inion is much valued . 
[Discussion ] 

ERIC EPSTEIN : I ' m j ust go ing to make a brief s tat ement because I think I ' ve 
said all that I really wanted to say at the o ther meet ings . I j us t  hope 
for a change that somebody from an NRC-affiliated body listens , and that 
would be a delightful change to past act ions of the NRC in the pas t . 
I ' ll j us t  read briefly . 
We ' ve gotton so used to being ignored and having NRC-aff iliated bodies 
rule against us that I appear here tonight hoping for once that a decis
ion will be rendered in favor of  the residents  of Central Pennsylvania . 
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I feel we must  no t become so desens itized by the s tatistics represented 
by GPU , the NRC , and DOE that we lose perspective of what ' s  at stake . 
Again , rather than make any more s tatement s  or po int to GPU ' s past 
history of misconduct and misdeeds , I think it ' s  important that you t ake 
the t ime right now to heed the advice of  John F. Kennedy when he urged 
the ending of above-ground nuclear tes t ing . 
And I quote : "The number of children and grandchildren with cance r  in 
their bones , with leukemia in their blood or with poison in their lungs 
might seem s tatist ically small to some in comparison with natural 
hazards , but this is not a natural hazard and it is not a statist ical 
is sue . The loss of  even one human l ife or malformation of  one baby who 
may be born long af ter we are gone should be of concern to us all . Our 
children and grandchildren are not merely stat is t ics  toward s  which we can 
be ind ifferent . "  
That concludes my presentat ion . 

ARTHUR MORRIS :  Thank you , Eric . 
(Applause) 

JOEL ROTH : The quest ion I ' m  about to ask you -- we are the break were t ry ing 
to come up with some answers and perhaps you could help me on that . 
As far as numbers of people who you feel are t ruly concerned with thi s  
is sue , and I know you said to me tonight that you had received a l o t  o f  
calls , and I ' ve received some calls , but i s  there any way you can he lp 
us , you know , with just  some type of  numbers or feeling that you have  
gotten on  the peop le who are t ruly concerned?  

ERIC EPSTEIN : Well , I really can ' t  give you an accurate number based on the 
phone calls that I get and the people I talk to . I can tell you that 
anybody I talk to and have come in contact with is adamantly opposed t o  
dumping the water and evaporat ing into the river , and I think that 
at titude stems from their perception of GPU and the NRC as not operat ing 
in their best interests . 
I don ' t think faithfully , Joel , I can render you a f igure of  how many 
people . I can j ust tell you that overwhelmingly not one person has said 
to me that they are in favor of  dumping it or evaporat ing it into  t he 
air . 
This is the f irst  time since the restart that there has been this much 
public interest converging on an issue . I mean the phones are r inging 
o f f  the hook and we are getting letters and requests  on the scale that we 
had at the point of a restart decis ion . So there is  a lot of att en t i on 
focused . 
I think the reason that you may no t see numbers l ike you used to see i s  
because people are apathetic . I mean to some degree the NRC , and I d on ' t 
know how to say this any more delicately , has screwed them and s o  has the 
utility . 
(Applause) 
I really think you have a unique opportunity to reverse that trend and 
perhaps show some courage and make the decision that is favorable t o  the 
resident s of  Pennsylvania for a change . That ' s  the only way I can 
truthfully respond to that question . 
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JOEL ROTH : Thank you . 

ELIZABETH MARSHALL : Mr . Epstein --

NIEL WALD : Can I fo llow up on that ? 

ARTHUR MORRIS :  Yes . Niel and then Elizabeth . 

NIEL WALD : I j ust wanted to ask whether you detect any public favor for 
keeping the water on Three Mile Island ? 

ERIC EPSTEIN : Well , I think a lot of people are comfortable with that idea 
because , firs t of all , I think peop le are tired of being dumped on , and 
any percept ion o f  anything being evaporated or dumped on them was a 
perception of  them being exposed to  more radiat ion , which I think is an 
accurate percept ion . 
I think there is a f eeling from a lot  of people that they could deal with 
the water staying on the i sland until a safer method of disposal i s  
f ound . 

NIEL WALD : And they would trust GPU to --

ERIC EPSTEIN : I don ' t think they would t rust  GPU to do anything , you know , 
but I think there would be a lot more trust -- let me be frank with you . 
There would be a lot of t rust for them to keep it in the water where it 
can at least be monitored rather than have them disperse it into the air 
or dump it into the water . And I think that people are j us t  t ired o f  
being dumped on . 
I ' m not saying that they would trust the NRC or the EPA or the DOE to  do 
it , because I don ' t think they would . I don ' t think you can regain the 
level of trust f rom this community that you once had before the acc ident 
- ever . I think that ' s  gone . 

NIEL WALD : No , I ' m  j ust  looking at the water problem because I remember there 
was a lot of obj ection to Three Mile Island being a was te disposal s ite . 

ERIC EPSTEIN : Yes , I agree , and I ' ve sparred with Tom about this before and 
I ' m not going to get into now , but I think there is that potential in the 
future that the fuel poo ls will be utiliz ed in that capac ity . 
But I ' m  taking other people ' s  time . 

ARTHUR MORRIS :  One last question . 
Elizabeth . 

ELIZABETH MARSHALL : Niel asked the quest ion I was going to ask . 

ARTHUR MORRIS : Okay . Thank you , Eric . 

ERIC EPSTEIN : You ' re welcome . 
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BRENDA WITMER: My name is Brenda Witmer . I ' m from Lancaster and I ' m a member 
of the Susquehanna Valley Alliance . I will be reading the statemen t  o f 
Carl Johnson who is a medical doctor and Director of  the Health Depart
ment of  South Dakota University . He is also an expert witnes s  in a court 
case . It  was an important case reflec t ing the health effects of  workers 
at Rocky Flats . 
This letter was written on February 2 1 s t , 1 987 . 
I have reviewed this draft supplement and wish to make the follow ing 
couanent s .  
In the Summary on Page v ,  I note that the disposal volume of accident
generated water was ' expected to be 40 , 000 to 80 , 000 cubic feet ( 1 1 , 000  
to  1 3 , 000 cubic meters) ' . I believe that cub ic feet  have been converted 
here into square meters and not cubic meters . 
In the second paragraph of the Suuanary , I see that the f inal process ing 
will involve about 2 . 1 million gallons , or 7 . 9  million liters with about 
1 , 000 curies of tritium and smaller amounts of ces ium- 137  and stront ium-
90 . There is no mention here of uranium , p lutonium ,  or o ther transuran
ics nor of other of the 500 d ifferent radionuclides of  potent ial 
importance in the assessment of  contamination around nuclear facili t i e s . 
This is a very serious overs ight . I believe that the concentrat ion of  
all  of  these should be determined . 
The suuanary estimates that the cons idered disposal alternatives will have 
an impact of only zero to . 003  rad iation-induced cancer deaths in the 
worker populat ion and only z ero to 0 . 0003 for rad iation-induced c ancer 
fatalities in the of f-site populat ion . 
If  this water is really that innocuous , should the p lant save it t o  b e  
used in drinking water fountains for the emp loyees a t  the p lant o r  should 
it be carbonated , bott led , and sold in stores as spring water ? 
As I recall , the reactor core in this p lant was part ially melted down and 
this water has been in and around the 100 tons of part ially melted 
uranium with p lutonium and other act ivat ion and fiss ion products  for  
nearly seven years . Many of  these metals and compounds are quite water  
soluble , especially uranium . 
The S chwarzwalder Uranium Mine , for example , in Golden , Co lorado at t imes 
pumps out more than a million gallons of  water each day , and in the p as t  
and perhaps today also this has been discharged into public water 
supp lies . The water at  t imes contains more than 1 0 , 000 picocuries p e r  
liter of  alpha radiat ion from the uranium . 
The contact there between water and uranium ore has been at rather cool  
t emperatures , no t in a superheated environment such as has occurr e d  at  
TMI-2 . I can ' t believe that there is not  a large amount of  uranium and 
it s progeny and other transuranics dissolved in this water in TMI-2 . And 
yet , in reading this report I d idn ' t see any mention of alpha radiation 
levels per liter of  water , nor of  the concentration of uranium and o ther 
transuranics in the water . 
In the manuscrip t there was a d iscuss ion of background radiat ion levels  
in surface waters downstream and these  discussed the leve ls o f  alpha 
radiat ion and radium in the water amount ing to several picocuries p e r  
liter . The lack of  information in this draft report o n  the concentrat ion 
of  uranium and transuranics in the wast e  water is very puz z l ing . 
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The range and concentrations of  radionuclides in the water should b e  
determined b y  a number of agencies and independent laboratories and the 
radiat ion protection guides should be those developed by the EPA or more 
conservative independent researchers .  For example , the EPA has advised  a 
limit of  1 0  p icocuries per liter of uranium in water in contras t to a 
limit of 6 , 000 supported by the Department of Energy . 
Further , the units  in the book should be cons istent with the present EPA 
practice . After all , this is an environmental impact s tatement . 
Radiat ion activit ie s  should be expressed in terms of  p icocuries per l it er 
of  water and p icocuries per cubic meter of air . The use of awkward units  
l ike microcuries per  milliliter and the use  o f  large negat ive exponents 
should be avoided since these are confusing even to expert s and especi
ally confusing to the pub l ic . 
In s everal p lace s  the text reads as if the tritium in the water is  there 
as a gas . In fact , trit ium (which is  hydrogen) oxidizes with oxygen and 
ozone over t ime to form tritiat ed water or heavy water . The evaporat ion 
process  will s imp ly evaporate off  all the tritium as a tritiated vap o r  
which is much more toxic on inhalation o r  ingest ion than is trit ium gas . 
I think that we do not have enough informat ion to make a decis ion about 
the disposit ion of  this water . I recommend against any of  the methods  of 
disposal at this  time unt il there has been exhaustive analysis o f  the 
water by a number of  agencies and independent laboratories and univers
ities , including one or two in Canada . 
The water should be analyzed also , for example , by the EPA and by the 
u . s .  Geological Survey which does get involved in what happens to water  
in  the environment . I have at tached a f igure f rom an EPA report on  
liquid emiss ions from a nuclear power plant in normal operat ion to show 
the range of  radionuclides released in such normal operat ions . 
I think we need to know more about the assumpt ions made in calculat ing 
doses to persons around the plant from the radionuclides which might be 
released by the various alternat ives proposed . 
Those dose estimates should also include exposure to every one of  the 5 00 
radionuclides of  potent ial importance in this water and should also 
consider concentrations of radionuc lides by mar ine p lant s and animal s  in 
the food chain . 
S incerely , Carl J .  Johnson , M. D .  
And here is the litt le chart that i s  included . 
[Discussion ] 

FRANCES SKOLNICK : My name is France s  Skolnick . I ' m  with the Susquehanna 
Valley Alliance . 
Dr . Wald , when you discussed Dr . Stewart ' s  s tudy with Dr . Erne s t  
Sternglass you ment ioned that one of the reasons you ques t ioned i t s  
credibility was because the data had been collected from pregnant women 
and you didn ' t think they could remember , and I f ind that really 
insult ing to women . 
(Applause ) 
You know , life is really precious , and I believe that that is no t an 
emot ional statement . I believe that that is a fact of  l ife . I t ' s  s o  
precious indeed that it ' s  really worth working to preserve i t  and even 
fighting to improve its quality . 
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It is our respons ibility to work to improve the quality of  our live s . I 
think that this is an endeavor which this panel and the public are 
embarking upon tonight . 
In central Pennsylvania we have been the vic t ims of  not only the releases 
of radioact ivity , but also a huge propaganda machine which insists  that 
radiation is no t harmful to  our health . 
GPU Nuc lear has an extens ive public relations out fit which has set about 
to convince the public in this area that this water is really almo s t  
quite pure and that no matter how i t  is  disposed or , whether it ' s  int o  
the air we breathe or into the water we drink w e  will no t b e  harmed . 
They are wrong . This water is radioactive . We are a population already 
impac ted upon . We need no more exposure from Three Mile Island . 
(Applause} 
We refuse to select evaporat ion as a cho ice . When we are told that we 
can drink or breathe this radioact ivity we feel like prisoners within our 
own environment . 
The truth is there are o ther alternat ives , alternat ives which would 
contain the radioactivity . Only those  are acceptable . 
(Applause) 
This isn ' t j ust  a political issue as some people think . Rather , it ' s  a 
life and death situation . We are talking about the quality o f  our live s . 
We and not GPU Nuclear or the NRC mus t  take re sponsibility to make these  
decis ions about the quality of  our own lives and those of  our children . 
We cannot be caut ious enough when making decisions about the release of 
rad ioactivity . 
Ladies and gentlemen of the panel I urge you to be caut ious . I urge you 
to preserve the quality of  our environment to the extent that we are 
able . I urge you to remember that s tatistics are numbers and that 
numbers belong to faces - a young face , an old face , yours and mine . 
I urge you to take our mes sage with yours to the NRC that we will not 
t o lerate the evaporation o f  radioact ive waste into our environment .  
Thank you . 
(Applause) 

ARTHUR MORRIS : Ms . Davenport . 

NIEL WALD : Mr . Chairman , will you accep t a comment or is that out of  order ? 

ARTHUR MORRIS :  Go ahead , please if it ' s  brief . Go ahead , Niel . 

NIEL WALD : In defense of pregnant women , I was trying to convey without 
taking enough time to say it that Dr . Stewart ' s  s tudy was a retrospe c t ive 
one in which inquired of  these mothers long after the child -- the homes 
of children who had died anywhere up to 1 0  years before were visited . So 
it was a mat ter of recall of whether it was two films or three f i lms 1 0  
years before , and I think that ' s  a difficult feat for anyone t o  recall . 
[Discus sion ] 

DEBRA DAVENPORT : I j ust  have a few ques tions and also a few s tatement s of  
opinion again . 
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I s t ill don ' t want the accident water discharged into the river or 
evaporated into the air . 
I also feel that I would like to see it go to Nevada , but I can see  that 
public opinion very s trongly favors keeping that water on the island for  
now. 
I feel that the burden has been placed on this populat ion from any 
emanat ions from Three Mile Island has been so extensive and so d amaging 
and so tragic that anything else added to this would cause a great loss 
of life . I al so feel that it would add great ly to area grief . 
I do quest ion some things about this water . I know that when we were in 
Annapolis over a year ago listening to an advisory pane l meeting there , 
there was some discuss ion over the original curies of  tritiated water  
that had been present at  the time the accident completed , whenever that 
was . 
What had happened is that apparently we had los t some 700 curies through 
evaporation . I find that all correspondence that I ' ve gone through shows 
estimate s  o f  tritium to be up at 3 , 700 curies . Now I f ind that maybe we 
are j us t  going to evaporate 1 , 000 curies and I would hope  that the water , 
should it stay in tanks on the island , would not evaporat e excess ive ly , 
but if it  does and it seems to be doing that very well , I don ' t s e e  why 
we really need an evaporator which costs  $6 to $ 1 2  million to evaporate 
the water . 
I feel that it is  much better to leave it in tanks , but to truly leave  it 
there . 
I also have some ques t ions about whether , and I ' m  not really an engineer 
and that ' s  obvious but whether in the engineering s ense , the evaporator 
would work because it is a very large machine and it hooks through the 
regular evaporating sys tems once the vapor goes out , from what I 
understand . 
Also , radionuclides and part iculate would at least to one percent go  past 
the filters and go out into the environment .  Because of  this , I ' m  
totally opposed to it , but I ' m also wondering , and I would l ike t o  ask 
the NRC , are there any other p laces in the country that have an 
evaporator of this  size and what sort of operat ion are they running and 
what do they use it for . 
[Discus sion ]  

. Thank you . 
I s t ill  do have grave ques tions . I feel that perhaps a machine this 
large couldn ' t work over a long period of t ime and I 'm afraid that it 
wouldn ' t  be temporary and that it might be  app l ied for some other u s e . 
I don ' t think that necessarily once this accident water would be  ' evapo
rated ' that would be all the evaporator would be used for , and I am very , 
very opposed to any other use for that . 

· 

[Discuss ion]  

BETTY TOMPKINS : My name is Betty Tompkins . I j us t  have one observat ion and 
perhaps a brief statement . 
My observation came from listening to panel members this evening , and I 
would ask you to very carefully rethink your role . In some cas e s  I 
thought the panel came acros s  as an adversary and I think at leas t three 
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panel members seemed to think or the way the ques tions came across  that 
your main function was to educate the public . 
I don ' t see your role as that . I could be wrong . But my question again 
is to ask you to very carefully , and this is a very serious matter that 
we ' re dealing with , and we are talking about lives of peop le , to really 
define for your own information your role . 
Ms . Trunk has left  I see . I wanted to say to her that people always say 
not in my backyard -- not in my backyard . But if it ' s  moved from the 
is land , it has to go in somebody ' s  backyard . 
So I would urge the panel , and there is  a moral imperative here I 
believe , to think very carefully about the health and safety of we peop le 
in central Pennsylvania . It has been said in the past that each 
generat ion is responsible for its  own time . We are respons ible for thi� 
time in which we live and we have a responsibility to future generat ions . 
We are dealing here , however , scientif ically we might think we are , and 
however much knowledge we might think we have gained over the eight 
years , and some of  us feel that we ' ve gone to college and not got t en any 
credits , but we are dealing with a lot of unknowns here that will affect 
the lives of our children and our grandchildren . 
I would urge you to vote  to keep the water on the is land and not t o  
evaporate it . 
(At this po int in the proceedings Ms . Trunk rej o ined the panel . )  
May I j us t  say to you , Ms . Anne Trunk , that I heard you say a little 
while ago that you didn ' t  want it in your backyard . Nobody wants it  in 
the ir backyard , and if it is not in your backyard and it is  moved f rom 
the is land , it will be in somebody else ' s backyard with children . 
So  I would urge you , ma ' am , to vote  to keep it on the is land . 
I thank you for your attent ion . 
(Applause) 

ANNE TRUNK : Could I make a comment ? When this panel started , at one of  the 
first meetings , everybody wanted that water off  that is land , and every
body from Middletown . So what I ' m saying now is j ust what I remember 
hearing from you at that point in t ime . 

BETTY TOMPKINS : Ma ' am , if you ' re speaking to me , may I j ust respond ? 

ARTHUR MORRIS :  Very , very brief ly because the idea is not to go back and 
forth . You had your comment and Ms . Trunk had hers . We can go back and 
forth on this . Very quickly . 

BETTY TOMPKINS : I won ' t go back and forth . You never heard it from Die , 
ma ' am ,  about evaporating the water or moving it from the island . I have 
never said that . So I don ' t want to go back and forth . 
I ' ll j us t  respond while I 'm here as to whether people are calling now to  
make comment s  about what should happen at  Three Mile Island . 
You know , I was born in England and I can say this . American people 
really don ' t take their freedom that seriously when it comes to speaking 
out or making decis ions , and a lot of American people seem to say ,  wel l , 
you can ' t  f ight City Hall or you can ' t  f ight the government . 
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So over these  eight years people have said to me keep going but , you 
know , you can ' t win because you can ' t fight City Hall . There are p eople 
that are very concerned about this , but they don ' t speak out . 
(Applause )  

JANE LEE : I ' ll only take a couple of minutes o f  your t ime . I really regard 
this as an ef fort in fut il ity , but in view of the seriousne ss of the 
proposals that have been made , I j us t  feel that I have to come here . 
Incidentally , I called a lot of people that I know that are very 
concerned about Three Mile Island . They are so angry that they can ' t  
even talk , much les s  attend a meet ing . They don ' t trust  themselves to 
attend any meetings or any sessions any more on TMI . 
But it seems to me there is a genie in the propos it ion of  creat ing a 
nuclear storage site on TMI , and the genie is how long will GPU be  able 
to contain the genie in the storage canisters that will be s tored on 
site?  
First  GPU was going to clean up the acc ident . Now we are presented with 
options which are not really options at all , but rather the less of three 
evils . How shall we keep the genie in the bo t t le ?  
I obj ect to any of  the proposals that were made for disposit ion o f  the 
water . I obj ect to boiling it off and sending it into  the atmosphere . I 
obj ect to dump ing it in the Susquehanna River and I obj ect to s torage on 
s ite because I know the performance , the past performance of GPU which is 
highly unreliable and which has had several leaks in their s torage tanks 
on site . 
Any addit ional releases in this area on this populat ion j us t  heaps 
addit ional biological insult to the body . You haven ' t  seen enough 
evidence yet ? Well j us t  go ahead and do this . 
And , incidentally , how many people on this board , and I really shouldn ' t 
address  these quest ions to you because I don ' t really b lame you for this 
predicament . 
The NRC doesn ' t  live in this area and they p lain don ' t give a damn what 
happens to  us . 
(Applause) 
And I get the st rong feeling that a lot o f  the members on the board do 
not either . Some of  them don ' t live in the area and some have saw f it to 
move their children at far distances out of  the area , and I find that 
highly obj ectionable . 
When the NRC ' s  own rules mee t  with circumstances which did no t exist  when 
the original rules were made , they s imp ly changed the rules . Now don ' t 
you remember that they were go ing to clean up the site  and they were 
going to ship the stuff out and that Three Mile Is land couldn ' t be a 
s torage was te site?  It  isn ' t licensed to be a was t e  s torage site , and 
how dare you s tore this s tuff on that island . How dare you even consider 
vent ing this into the atmosphere or dumping it into  the drinking water . 
What kind of people would do this to innocent people ? What have we 
become when we see people in the same room arguing about what we are 
going to do with this mes s  when , in either case , they were no t 
responsible for the original mess?  
The responsibility for  cleaning up that island res t s  with the peop le who 
created the mess  through the falsificat ion of leak rates  which brought 

A . l42  



about an accident , and that is the bottom line . They are responsible . 
And , by the way , I want my name on this . My name is Jane Lee . 
I wouldn ' t  change places with you people on a bet because you ' re get t ing 
all the static and you ' re get ting all the hos t ility . I could j us t  weep 
at what I have seen that has happened to this country . I could weep . 
I ' m  6 2  years old and I never thought I would live to see the day when my 
country was j ust  plain going to hell . 
(Applause)  
Thank you . 

TOM BAILEY : My name is Tom Bailey and I ' m an at torney here in Dauphin County . 
I j us t  have a few comments to make to the panel . I realize that we 've 
been through a long evening and I certainly can ' t  understand all  the 
sc ience that has gone before and I don ' t  pretend to . 
I would [ like ] to enter my comment s  in two words . One is addition and 
the second is respons ibility . 
The addit ion . My perspective is that any addit ion , meaning addit ional 
exposure to radiation is totally out of  the ques tion , and I begin with 
that as a premise that I ' ve seen Bill Travers '  presentat ion rationaliz ing 
this EIS . I was at the Lancas ter meeting in late January and I saw the 
pre sentat ion , and I had seen it once before . 
The presentat ion that we saw was by a corporation which has direct 
government support ,  and you have to see it as a private enterprise f o r  
what it is . A private enterprise in this country does not have the righ t  
t o  j eopardiz e the life and welfare of  the people who live in the area . I 
mean that is the bas is . 
But the problem is that it is not j us t  the private enterprise - it ' s  the 
government . I f  you want to  see it as a shamrock or cover , you ' ve got the 
GPU , you ' ve got the private enterprise and the government is on thei r  
side o n  these issues . The third petal is the public . That ' s  not the way 
it should be . The third petal should have as much power because the 
government is to be looking out for the public welfare . That ' s  what i t  
says when you g o  into the Law Library here in the state , the public 
welfare . 
The pub lic welfare will not be served by any add it ional exposure . 
The second is responsibility . On nuc lear plants ,  the law is  very c lear 
on this - federal preemption . The federal preemp tion is the Nuclear 
Regulatory Commission . Tho se are the people you will addres s  and you 
will speak to . And , again , the word is responsibility . You people are 
the responsible party to gather public input about this area as to what 
the ir feelings are on this is sue , and if you aren ' t sensit ive to it , then 
your who le funct ion has failed . 
The responsibility is there . As the woman said before , it ' s  a tough 
posit ion to be in , but you ' re there now and you have the respons ibility 
to carry through what you ' ve heard here and tell the people that have the 
ult imate  say that , no central PA does not want any more exposure . 
(Applause ) 
All I would like to say is the burden o f  proo f is on the NRC to prove 
that these methods of disposal are -- what can you say ,  they are the b e s t  
that they can do . 
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It says in the very beginning of the EIS that none o f  these alt ernat ives 
is clearly preferable . Your response should be  to the NRC - p rove it  to 
us which one is bes t . It ' s  no t my burden to prove to them . They are the 
ones that are trying to expose it to me . That ' s  the way it is in law ,  
you have a burden o f  proof , and the burden o f  proof  i s  on the NRC and 
they have not met it . 
My last comment would be that this is a very new area o f  the law and you 
people are on the forefront of setting po licy for nuclear respons ib ility 
mainly because you ' re a citizens group . What you do  has precedential 
value that will go for generations . 
I wish that you would consult the law and know what it is when you con
sult the NRC . 
Thank you . 
(Applause)  

ARTHUR MORRIS : Was there another person that wanted an opportunity to 
comment ? 

JOYCE CORRADI : My name is Joyce Corrad i .  I represent Concerned Mothers and 
Women . 
I have a deposition that I will pass out to  you af t er I read a small 
port ion of  it . 
This is the United States of  Amer ica , Nuclear Regulatory Commiss ion 
before the Presiding Board in the Mat ter of Inquiring into the Three Mile 
Island Unit 2 Leak Rate Data Falsif ication . 
In a Memorandum of  Law f iled Je. uary 2 3rd of  this  year , the numerous 
employees stated that the administrat ive and surveillanc·e procedures 
estab lished by Metropolitan Edison at TMI-2 to fulf ill the technical 
specificat ions for l icens ing and operat ion of the facility were not 
binding legal requirements o f  the employees . 
I will hand you the res t  of that dat a in a minute . 
Now the point must  be made c lear . This memorandum makes profoundly clear 
that the emp loyees do not consider themse lves bound by the law governing 
the nuclear facility ' s  license to operat e . The quest ion thusly arises 
how did the emp loyees ' attitude toward the NRC ' s  regulat ions develop , how 
far up the management ladder does the respons ibility for this at t itude 
go ,  and if management is no t responsib le , why would this att itude remain 
with the employees ? 
Whatever decision is made on this disposal of water , the workers must  do 
the dispo sing . With the above questions raised , how can you or anyone 
s it t ing at this panel be assured that procedures will be followed and 
safety ensured ? 
We are again putt ing the cart before the horse . No matter what is done , 
the safety of  the citizens is at risk . Concerned Mothers and Women f ind 
this s ituation into lerab le and want to know what this panel is p lanning 
to do about the s ituation . 
In conclus ion , I request  the NRC staf f to show good cause that what I am 
saying to telling this panel is not a public health and safety hazard . 
Thank you . 
(Applause ) 
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ARTHUR MORRIS :  This gentleman here and then this gentleman will be the last 
p erson to come foward . 

AL MANIX : My name is Al Manix , Middletown . 
I am really d ismayed with all the education I see in this room . I f  you 
went to buy an automobile • you would give me a better presentat,ion that 
these people are giving you tonight . 
For ins tance , this device that is going to hurl this water -- certainly 
the manufacturer has specificat ions . He will tell you what it will do 
and what it will not do , how it will do it and what you can ' t do with it . 
I haven ' t  heard that . 
What are you buying here ? What is your interes t ?  Just  to set a device 
out there , any kind? Will you put fans on it or an airplane engine or 
some damn thing? What are you really buying and what will it really do? 
How high are you going to put it , throw water up a hundred feet and then 
let it fall on the ground and go down to the bay or into your drinking 
water? 
These are ques tions you should be asking . I shouldn ' t  have to ask thes e  
quest ions . You should be sitting here and saying . hey , hold it . we want 
to  know whether it ' s  right or whether it ' s  wrong . and you are not 
addres s ing that to me . 
So let ' s  find out what this device will do . Who makes it and what will 
it do and where will the water go ? I think there are ques t ions that you 
should addre ss to these people . We ' re no t dummies . 
Thank you . 
(Applause) 
[Discus s ion ] 

FRANK DAVIS : Thank you . My name is Frank Davis . 
I ' m t roubled that we haven ' t  given Ms . Trunk a better answer tonight , 
those of  us who say we are opposed to  evaporat ion of the water or to 
dumping it into the river . 
I will admit that Ms . Trunk probably has heard me say in past years that 
I was opposed to making Three Mile Is land a nuclear was te dump . 
What I think in my mind makes a difference now is that even given the GPU 
record , I think that the water can be s tored more safely on the is land 
than it can be unsafely evaporated into the air . And I think that your 
children will receive less radiat ion during the years ahead if the water 
is kep t in those stainles s  s teel tanks than if it is deliberately 
evaporated into the air . 
I think that is what changed my mind about keeping the water in the 
tanks . 
Thank you very much . 
(Applause) 
[Discuss ion ] 

ARTHUR MORRIS :  Thank you very much . 
At this t ime , I would like to turn to the panel for a discuss ion , and the 
first item , unless the panel feels d ifferent ly . the first  item that we 
said we would attempt to addres s s  this evening was the EIS . 
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THOMAS SMITHGALL : Bill , the f irst question I had , and you ' ve been taken to 
task on your EIS here tonight calling it sloppy and hastily prepared , is 
why in the init ial EIS draft , why wasn ' t there more detailed informat ion 
on the inventory ? Why did you j ust  take an overview of it instead of 
invento rying it , and it took from December of  ' 86  unt il the end of 
February before that was even available , at leas t from where I sit . 
[Discuss ion ] 
You mean you didn ' t  have that informat ion at the t ime you issued the 
init ial draft ? 
[Discuss ion] 
I guess again I ' ve got to question the proces s . The initial draft is out 
in December of ' 8 6 .  It comes up to the deadline time for the comment 
period and then you get the final informat ion , and if it wasn ' t  for the 
45-day extension we wouldn ' t  even have an opportunity to even comment on 
the full inventory of what was there . 
[Discu s s ion ]  

FREDERICK RICE : Bill , is  there any pending legis lation for low-level was te  
s ites in  Pennsylvania or Maryland close by that would reduce the risk of 
shipment ?  

THOMAS SMITHGALL : I would like to ask one on that one because it was one of 
my ques t ions as well . When you reviewed your alternat ives for offsit e  
dispersal , was that taken into cons iderat ion that you could couple two 
alternatives of s torage on s ite unt il there was a closer low-level s it e  
a s  opposed to us ing shipment to 2 , 000 miles away? 
[Discuss ion ] 
And the number of truck accident s is a conservat ive estimate in itself . 

WILLIAM TRAVERS : Yes , it is , in our view . 

THOMAS SMITHGALL : So that being the maj or non-radiological impact is 
insignif icant . 
[Discuss ion ] 

ARTHUR MORRIS :  Anne . 

ANNE TRUNK : I j ust  wanted to ask , Tom , if we buried it on site  and we wait 
for Pennsylvania to get a site , how long do we have to wait for it ? 
(Laughter) 

THOMAS SMITHGALL : I would like to hear this answer . 

THOMAS GERUSKY : First  of  all , it wouldn ' t  be buried on s ite . It would be  
stored on  site in  tanks unt il a decision was made at  that point to 
solidify it . Under the Pennsylvania draf t propo sal there would be no 
allowance for liquid disposal at the low-level wast e  site in Pennsylvania . 
So it would have to be solidified and meet  all kinds of spec ial require
ments which - I don ' t know . I ' m not sure that because of boron whether 
it could easily meet the requirements for the s ite . There may be some 
other problems assoc iated with it besides radioact ivity . 
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Your gues s  is as good as mine as to when we are going to have a low-level 
was te site . We are suppos ed to have one by 1 9 9 3 .  The legislative p ro
cess hasn ' t really s tarted on the implementing legislat ion yet .  So I 
don ' t know how long it ' s  going to take . 

ARTHUR MORRIS :  Niel , I think you had a question or a comment . 

NIEL WALD : Yes . I have trouble in understanding the EIS . Given the 
Table 5 . 1  which lists  the various alternat ives and the doses that are 
associated with them and the costs and the space and so on , I ' m having a 
little trouble with that because it seems with this much information that 
one might be ab le to make some choices . Can you explain that opening 
statement ? · 

[Discussion ]  
For the 3 . 5 . 1 which has z eros in almost every category of cost  whether 
it ' s  dose or accident or  dollars , the considerat ion there , am I correct 
that the considerat ion there was that was sort  of  out s ide the ground 
rules of the NRC to allow that ? 
[Discuss ion ] 
Thank you . 

FREDERICK RICE : Bill , did I understand Tom to say that we would not be able  
to s tore on  site solidif ied? 

THOMAS GERUSKY : No , I said it wouldn ' t  be buried on s ite . I t  could be  s tored 
on s ite solidified , but I wouldn ' t  suggest  that unt il you know what the 
requirement s  for the disposal site are because you couldn ' t change it 
then . 

FREDERICK RICE : In his propqsal he says on s ite solidificat ion and burial , 
and then --

THOMAS GERUSKY : It was burial at another locat ion and not in Pennsylvania . 
[Discussion ] 

JOSEPH DiNUNNO : You may have. been in receipt of a letter or a note  that I 
sent . I was really raising a question on the ocean dump ing alternat ive 
largely because I thought some of the s tatements that were made in the 
impact statement were not exact ly correct , and I wondered if you had 
addre ssed that and would you comment on it . 
As I indicat ed , I ' m not sugges t ing that I looked at that and declared 
that a viable op tion , but I thought the s tatement s there were mis l eading 
and needed to be corrected . 
[ Discussion ] 
My only concern and the reason for f lagging this is I f ind it confus ing 
to all and particularly to the public when we say it ' s  perfec t ly all 
right to  dump this into  the Susquehanna River ,  but the same Federal 
Government is  saying but don ' t put it in the ocean .  
Now that ' s  a contradiction that confuses some o f  us . 
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WILLIAM TRAVERS : There are many of  those , and the reason -- I ' ll j ust res tate 
the reason we didn ' t consider it further was not on a technical basis but 
more on an administrative --

JOSEPH DiNUNNO :  I understand and I think it ' s  important to bring that out . 

WILLIAM TRAVERS : As a mat ter of fact , I would say without having done the 
calculat ions that if we were to do them given the source term involved in 
this water that there would be no significant environmental impact 
associated with dumping the entire water --

JOSEPH DiNUNNO :  Well , I would think it would be much less than put t ing it in 
the Susquehanna River except for the transportation p rob lem which you 
haven ' t  addressed because obviously you have to transport it to a p lace 
where you could accomplish that . But it was making sure that you 
clarified your posit ion so that you don ' t imply that that wouldn ' t be  a 
safe thing to  do . 

ARTHUR MORRIS :  Tom .  

THOMAS SMITHGALL : By no t giving any okay t o  any spec ific alternat ive , haven ' t  
you tacit ly given the okay for evaporation? 
[Discuss ion ] 
So when it ' s  all said and done here , Bill , and let ' s  cut through all 
that , and when it ' s  all said and done and you ' re ready to s end your 
recommendation up to the Commis s ion it ' s  going to be evaporated . 
[Discuss ion ] 
Well , I j us t  wonder what we ' re all going here quite hone s t ly .  I mean are 
we playing a lit t le game here ? ; f " 
(Applause) - " 

Are we going to have any impac t  on what is actually go ing to be sent from 
the staff or [ are ] we j ust  going to be part 8f a document that is then 
going to gather dus t  after you ' ve done the process  that you ' re going to 
allow happen anyway? That ' s  my problem with this whole proces s , Bill . 
I know you ' re going to collect our comment s , = �ut  then you ' re going to 
send up the proposal that is already on the t�ble by the l icensee , and it 
appears , regardless of  the law and regardless o f  what you say ,  it appears 
that the decision has been made by you ' ve tacitly given an okay because 
you ' ve said all  the alternatives are accepthble . You haven ' t  even 
prioritized them o ther than the fact that yo� give ranges of cos t s  and 
ranges of doses . 
[Discus sion ] 
I ' m no t go ing to change his point of view on it . I ' m  asking about the 
process and we have people ask about the proce ss here that are concerned 
about it . We ' re sort of taking the heat here , and I want it understood 
where we are on this . Are we j ust  going to go through the exercise o r  is 
this going to be heard ? Are the concerns o f  the peop le here going to be  
heard? tf  it ' s  a 12  to nothing vote or  a 6 to  5 vot e , what kind o f  an 
effect is that going to have on the final outcome? 
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WILLIAM TRAVERS : I think it ' s  important , and you know it better than I ,  that 
the panel was formed by the Commissioners . They don ' t advise the s t aff � 
We come to  provide as much information as we possibly can to you and you 
advise the Commiss ion . I don ' t  know how much more clear I can be on the 
process . 

ARTHUR MORRIS :  Quite frankly , that ' s  what we need to make a de terminat ion on 
tonight at this time . We need to make a determinat ion whether we have 
concerns about the EIS that have not been addressed or whether there is 
support for it or whether there is no comment on it f rom the panel , or a 
combinat ion of the above . 
I understand what Tom is expressing here , but beyond that the panel I 
feel has to at least address it in some fashion and it may choose to 
addres s  it by telling the Commiss ion that we have no comment . That I ' m 
sure is possible . 

THOMAS SMITHGALL : Let me j us t  sum it up and then I ' ll leave it after this . 

ARTHUR MORRIS : I think that comes under the next discus s ion . 

THOMAS SMITHGALL : No , I think it ' s  important to hear about the EIS and i� ' s  
the process  that ' s  being done . We are probably on unchartered waters any 
way with an environmental impact statement on a license amendment .  Maybe 
I ' m wrong in the process  here . 

WILLIAM TRAVERS : It ' s  probably re lat ively rare , you ' re probably right . 

THOMAS SMITHGALL : Okay . Sq my point is you ' ve taken 10  alt ernat ives and s aid 
none of them are preferable over the other , and the licensee s ix months 
earlier has put one on the tab le that in essence you ' ve said is okay . I 
mean how do you not SfY:· no to that ? How could you not say no to that ? 
Even though you go thrq�gh the motions and you go through the law , you 
get to the same answer ., . 

� ... : 
WILLIAM TRAVERS : That ' s  wh�t I have to do . I f  I don ' t do it , I ' m  going to be 

called to question fo.r . . f..t and I should be , and that ' s  what I ' m going to 
do . 

THOMAS SMITHGALL : Talk to• tpe people out here and ask them whether or  not 
they feel the decision �s already been made or not . 

ARTHUR MORRIS :  We ' re involved in a d iscuss ion here that involves a s t af f  
respons ibility and a separate one that involves a Commis s ion respons i
bility . The s taff under law is required to look and cons ider things 
under certain regulat ions , which they are telling us they have indeed 
done . When they cons ider the regulat ions and their guideline s ,  they look 
at the options and within certain parameters they feel that they a r e  
comparable . 
You may d isagree with that as an individual , but they are s aying f rom a 
technical s taff point that is their comment . 
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THOMAS SMITHGALL : Fine . 

ARTHUR MORRIS : What I hear Bill saying is the Commiss ioners can consid e r  
other types  o f  things , but staff should not d o  that . 
I understand again the frustration Tom ' s offering and I think that will 
come with whatever the Commission ends up doing with what this pan e l  
would recommend . 

THOMAS SMITHGALL : Will you finally make a recommendat ion t o  the Commiss ion? 

WILLIAM TRAVERS : I intend to make a recommendation , and I ' ve said that many 
t imes . 

ARTHUR MORRIS :  We ' ve been told that on numerous occas ions that you would at 
some point make a recommendat ion . 

JOSEPH DiNUNNO : Isn ' t it true , however , that the Commis s ion is restrained as 
to the conditions under which they also make a determination without a 
public health and safety problem and without an environmental impac t ?  
These are the two laws under which they are acting . 

WILLIAM TRAVERS : That ' s  a good question and I ' ve asked that same one . 

JOSEPH DiNUNNO : So if there is no impact and if there is no public health and 
safety , then do they have any option but to approve the propo sal that has 
been put on before them? 

WILLIAM TRAVERS : Do they have the op tion? I think they do . I ' m not a 
lawyer , but I ' ll tell you what I think . There is  language in the 
regulat ions that imp lement the Atomic Energy Act which speak to the 
public interests  and it ' s  a rather vague term � but I think based on that 
fact there is some latitude on what the Commission can and can ' t  do . 

JOSEPH DiNUNNO : I think that is  what Tom is struggling with . We will be 
presenting the views as we ' ve heard here in the las t few days , but are 
they for naught because they could not confirm that there is  an impact 
and they cannot confirm that there is a public health and safety p rob lem .  
S o  are we whistling in the wind? l '  

WILLIAM TRAVERS : I don ' t think that ' s  what I heand , but I think the answer to 
that is the Commiss ion does have discret ion . They don ' t have to t ake 
what we say certainly . 

ARTHUR MORRIS : Does anybody on the panel at this point want to o f fer comments 
or suggestions on a course o f  action that the panel should take regarding 
the EIS ? 
Yes ,  Mr . Rice . 

FREDERICK RICE : Well , as a County Chairman of Dauphin County and also as a 
member of  the panel I have to wear two hats . I do not believe that we ' ve 
reached a comfort zone for the action of the evaporat ion , nor have we had 
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guarantees of 100 percent safety for our citizens . 
Therefore , I cannot support the evaporation . 

ARTHUR MORRIS : Fred , excuse me , are you going to speak f irst  to the EIS ?  
That ' s  what ' s  before us . 

FREDERICK RICE : I accept that . 

ARTHUR MORRIS :  Okay . 

FREDERICK RICE : Excep t for one po int . 

ARTHUR MORRIS : I guess I ' � ' t�ying to get a flavor , and maybe the wrong way to 
do it is the way I ' m sugges t ing we do it . 
N iel , go ahead . 

. 

NIEL WALD : Why don ' t you define the second step so that we all know , because 
that may be where Fred ' � · comment comes in . 

ARTHUR MORRIS : Okay . There �re two steps that I ment ioned at the last meet
ing and again tonight • .  � 
One is that there is a document that has been completed here as a draft 
called the Environmental Impact S tatement that contains several alterna
t ives that they have commented on . I would like us to offer some comment 
on that , whatever it is . 
Then the next s tep after that , there is a specific proposal by GPU on the 
evaporat ion alternat ive , and I would to , as a separate item ,  after we 
have taken ac t ion on this , speak to that issue and say , one , are we sup
portive , two , are we not supportive and I mean try to generate some posi
t ion on that so that we can speak to the general parameters of the EIS 
and the specific recommendat ion of evaporation . 
That ' s  what I ' m trying to us to at least accomp lish tonight in some way , 
shape or form . 

FREDERICK RICE : All right , I ' ll comment on the EIS . 

ARTHUR MORRIS :  That ' s  what I thought you were j umping ahead on , Fred . I ' m 
j us t  trying to keep us on track here . 
If  anybody disagrees with the procedure , let me know , but we ' ve got to 
try to -- at least I would l ike somebody to offer a comment or  a sugges
t ion on the EIS at this point . 

FREDERICK RICE : Wel l , I think it ' s  very ac ceptab le to me ,  excep t  for the 
low-level disposal sites that possibly could be here in the East 
close-by . That could have been inc luded , and other than that I accept 
it . 
That ' s  my comment . 

ARTHUR MORRIS : Okay . Is anybody in a pos i t ion who would like to make a 
specific motion on it to get it on the floor so that we can then discus s 
that particular motion and either agree with it or disagree with it . 
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(Pause)  
Do you want to take a break and draft up some words or what ? 
(Laughter) 
(Pause for o ff-the-record discuss ion among the panel members ) 
Are you going to put this in the form of a motion , Fred ? 

FREDERICK RICE : Yes . I would make a mot ion that it ' s  an acceptable environ
mental impact statement with the except ion that it should have included a 
low-level was te disposal site , a deposal s ite in the Eas t , a study of 
that . 

ARTHUR MORRIS : Okay . It ' s  been moved that we st�te that this is an accept
able EIS with the proviso that they should ha�e looked at closer disposal 
s ites ? 

FREDERICK RICE : Yes . 

ARTHUR MORRIS :  Is that what you ' re saying? 

FREDERICK RICE : Yes , low level and close . 

j ) 

NIEL WALD : Can I ask a ques tion for clarificat ion? 

ARTHUR MORRIS : Yes . 

NIEL WALD : By closer disposal site , are you sugges t ing that they should have 
considered the possibility of  storage pending disposal sites in 
Pennsylvania? 

FREDERICK RICE : Yes . 

ARTHUR MORRIS : Do we have a second to that mot ion? 

MICHAEL MASNIK : Could you restate the motion? 

ARTHUR MORRIS :  The mo tion as I understand it is that we as a panel state t o  
the NRC Commissioners that we find this to be an accept able environmental 
impact statement with the condition that we felt that the EIS should have 
dealt with possib le options of a low-level waste dispos al at s ites within 
Pennsylvania . Realiz ing that they are not now in place , but it should 
have at least considered the potent ial for those s ites  at some point in 
the future . That ' s  what I hear I think he said . 
But I haven ' t  heard a second to the motion . 

JOHN LEUTZELSCHWAB : I second it . 

ARTHUR MORRIS :  It has been seconded . So it ' s  before us for debate or 
discuss ion . 
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JOSEPH DiNUNNO : I have a ques tion of the proposer over there . I ' m having 
some trouble seeing where that would take you other than the transporta
t ion stat is tics . Will it change anything? 
What are you trying to achieve by that ? I guess I don ' t unders tand . 

THOMAS SMITHGALL : I see it as two parts . I think what Fred is trying t o  get 
on the table is whether we feel this is  an accep table EIS period . He 
wants to have some addit ional informat ion and comment on that that it 
t ake into considerat ion the po ssible future d isposal of this water , 
either solid or however ,  within a shorter distance , such that the traffic 
fatalit ies would be les s . 
So  I think there are !WP par t s  to that . So I have a prob lem of vot ing 
either way on that one, ;,because it 1 s got a yes and no to it . I would 
rather break it out .  
Art , I think what you ' re trying to get at is whether we feel it ' s  an 
accept able EIS , am I not correct ? Is that what we are trying to get to  
here on this ? 

ARTHUR MORRIS : I ' m  trying to get to that , but there may be condit ions that 
make it acceptable to people , and then if that ' s  the case , then they can 
add those condit ions , and that ' s  why they voted for it with those 
condit ions . 
I would sugges t ,  however , in order to make it easier for us that it may 
be better for us to cons ider the condit ions first and vote on them and 
then vote with them attached to the acceptability o f  the EIS . 
We ' ve had one condit ion that has been suggested here . It may be eas ier 
for us to vote on those conditions up or down as they come forward in 
order for us to get to the issue . 
Does anybody have a comment at least on the condition that has been added 
to this ? 
Tom , maybe you want to of fer a comment and speak to it , or not speak to 
it ? 
(Laughter) 

THOMAS GERUSKY : No , I don ' t have any comment . I wouldn ' t  know what to s ay .  
I mean the issue -- I don ' t think it ' s  important from the s t andpo int o f  
the impacts  at all . I think it ' s  important from the standpoint o f  wha t ' s  
done with the water on the is land , and there is a lit tle b it o f  dif fer
ence between that and the impact s . 
I think the environmental impact statement , even though it has raised a 
lot o f  concerns and debate about biological facts  and about o f f s i t e  dos e s  
and so forth , and about the actual water , the contents of  the water , in 
the context in which the NRC had to put this thing together , I can ' t f ind 
fault with it as a document . 
I ' m very concerned though about what our role is going to b e  in the 
ac tual license applicat ion review proces s  which I think is much mor e  
critical t o  the issue because we don ' t have enough fac t s  to  make that 
decis ion yet , and I don ' t  see those facts  coming out shortly . 
We s t ill don ' t know what kind of a facility they are p lanning . I mean 
it ' s  a very very general proposal that ' s  been submitted and that ' s  what 
my concern is . Here we ' re t alking about a generic or almos t  -- it ' s  
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something we ' ve asked for for a long time and they f inally came up with 
about the same time that GPU proposed to dispose of  it in a specific way . 
None of  the opt ions are bad .  
[Discuss ion ] 
But will the -- excuse me -- will the license applicat ion by GPU provide 
that informa t ion? If not , I think the license applicat ion , the amendment 
that is going to be required , or their proposal , I think the system is 
faulty if it doesn ' t contain that . 

WILLIAM TRAVERS : Why is that ? 

THOMAS GERUSKY :  Because there should be a public dqfument about exactly what 
they are going to do . 
[Discus sion] 
But a tech spec change is going to be required . 

WILLIAM TRAVERS : That ' s  correct . 
' 

THOMAS GERUSKY : So  they have to submit a proposal ,for a tech spec change . 
· r  

WILLIAM TRAVERS : And that ' s  been done and you have . a copy o f  it . 

THOMAS GERUSKY : But it ' s  not detailed enough . I don ' t know how you can react 
to that . That ' s  my concern . 

WILLIAM TRAVERS : What condit ional detail do you think --

THOMAS GERUSKY :  You don ' t even know what the f inal des ign o f  the syst em i s . 

WILLIAM TRAVERS : We ' ve scoped out an evaporat ion process , among a number of 
alternatives . 

THOMAS GERUSKY : What are we 
We ' re talking about the 
is a separate document . 
water on the island . 
Now they come in with a 
what do you do ? 

talking about ?  We ' re not talking about this now . 
license , the actual change in the license . This 
This is to look at the generic disposal of that 

license appl icat ion for a specific propo sal and 

WILLIAM TRAVERS : No , that ' s  not what has happened if you take a look at the 
proposal . 

THOMAS GERUSKY : All right . They ' ve come in and asked that the restrict ion be 
lifted and they do propose a specific propo sal as part of  the package . 

WILLIAM TRAVERS : No . What has been propo sed is to remove a p rohibition that 
current ly stands in the license that you cannot dispose by any means the 
processed water . The package merely says that given the radionuc lide 
content of the water , that prohib it ion should not bind us . I t  references 
their proposal for an evaporator process  and you ' ve got that as we ll , but 
it doesn ' t give you the details of the sys tem .  It  merely g ives you the 
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assumptions under which they ' ve run in estimating the releases of efflu
ents , and in fact it ' s  the same set of  assumpt ions that we ' ve used in our 
environmental impact statement . 

THOMAS GERUSKY : But they do not have an evaporation system on the island now . 

WILLIAM TRAVERS : That ' s  correct . 

THOMAS GERUSKY : So there is a significant change in their waste treatment 
process . They don ' t have to submit any additional proposals fo�lly t o  
the Commission . 

WILLIAM TRAVERS : They have to submit a safety �va�uation report . 

THOMAS GERUSKY : And procedures , and that ' $  a public document which will be 
reviewed prior to your decis ion on this? 

WILLIAM TRAVERS : Yes . Maybe I ' m n0t following you , but it is not :l.n connec
t ion with the formal licens ing amendment process . That ' s  the difference . 
The license that GPU has is probably as unique as any you ' ll f ind , and 
this particular statement that i$ contained in their .  license is probably 
the stranges t  thing you ' ll ever s�e in a license . 
I t  was put in place when the Commission said , when we issued our 1 98 1  
PEIS , that we reserve the right for the Commission to approve some d is-
posal te chnique . So  the staff  not ing that the Commiss ion issued this 
policy statement went into the license that said you cannot by licen s e  
condit ion dispose of ac cident generated water . 

· 

Now you might think that once the Commission approve.s so� m.ethod of  
disposal that that would go  away . It doesn ' t ,  unfortunately .  

ARTHUR MORRIS :  Bill , please . We ' re discussing the EIS first , and we ' ve gone 
back into -- I mean I think the question really is when we get to the 
evaporat iot;t op tion , the quest ion is is there an opportunity for the 
public and other peop le to conunent on the specific kind of equipment that 
will be used . 
I ' m no t looking for an answer now . 

WILLIAM TRAVERS : Okay , fine . 

ARTHUR MORRIS :  And what is the too l that would be used for that opportuni ty ,  
if indeed it exists . 
Now in order to try to simplify this a little bit , Tom Smithgall sug
ges ted before and I disagreed with him , but I think he ' s  absolutely 
right , I think what we should have before us , and I hope .that Fred and 
the mover would agree to  allow this to happen , is we should have before 
us a motion that the EIS is  acceptable period . 
Then if he wants to add a condition on that , we can vote up or down on 
the condit ion , and I think we ' re going to make a lot of more sense out of 
this . 
So  if the mover and the se�onder would agree to that positi,on . 
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FREDERICK RIC E : I agree . 

JOHN LEUTZELSCHWAB : (Nodding affirmatively . )  

ARTHUR MORRIS : Then what we have before us  is a mo tion that says that the EIS 
is accep t ab le , is  an acceptable EIS . 
Now if  s omebody wants to try to amend that , then p lease make a mot ion and 
we ' ll get a second and then we will vote up or down on the amendment ,  and 
then we ' ll move for a vote on the ques t ion of whether it ' s  acc ep t ab le or 
not to  the panel . 
Elizabeth . 

ELIZABETH MARSHALL : I don ' t have an amendment ,  but I do have a que s t ion .  
During the testimony that we received tonight there was a let ter  from it  
sounded like Dr . Kaku commenting on the environmental impact s tatement , 
and he commented on it rather negat ively . 

ARTHUR MORRIS : He said that were were omis s ions , that there were discrepan
cies and there was s loppiness . I wondered if anyone on the panel had 
that impre s s ion , and many of you deal with environmental impact s t at e
ments more than I do , or if you , Mr . Travers , had any reaction t o  that 
criticism .  
[Discuss ion ] 
Is there a member of the panel who reacted to that in any part icular way? 
How about you , Tom? 
(Laughter) 

THOMAS GERUSKY : Oh , I think any body can be critical of  a lot of the port ions 
of the document , but I think when you look at it in the terms that it was 
propos ed and in comparison to other environmental impact s tatement s that 
we have seen , this is a good one . I mean it looked at as many options as 
poss ible and they followed their procedures . 
The coup le of  items which , unfortunately , they can ' t  t ake into cons idera
tion really are public sent iment and other impac t s  other than radiation 
impac t s  and that they can ' t do . So it ' s  kind o f  a limited document 
itself . 

JOSEPH DiNUNNO : And I can comment on that also . I ' ve prepared a lot  o f  thes e  
in my t ime • and I looked a t  this and I considered it a s  s o r t  o f  a 
bounding document . 

ELIZABETH MARSHALL : A what ? 

JOSEPH DiNUNNO : What is called in bus iness  a bounding document . You develop 
parameters and assumpt ions that give you the outer bounds of what you 
would expect ,  and that allows for uncertainty in the assumptions that you 
make . 
For example , a one percent carryover of  water as you evaporate that off , 
that was an assumpt ion that is made and it gives you a term that you can 
deal with . Dr . Travers doesn ' t know whether that i s  1 percent or  
1 . 2 percent or  5 / 1 0th of a percent . Those specificat ions s till  have to 
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be developed . But that gives you a number that you can work with that 
really bounds the results that you get . So it ' s  a bounding type calcula
tion . I t ' s  very conservat ive and very reasonable in that sense . 

WILLIAM TRAVERS : I think one percent is probably conservative based on what 
we know about evaporation . 

JOSEPH DiNUNNO : That ' s  the point I wanted to make . 

ARTHUR MORRIS :  Does any other panel member have a comment on the motion that 
is before us at this time? 
(No response) 
Hearing none , I ' m  going to indicate what the mot ion is and then ask you 
to vo te up or down on it . 
Bas ically the motion is that we tell the Commis sioners , and I assume in a 
letter from the Chairman , that we feel that the environmental impact 
statement is an acceptable document . 
All tho se in favor of that mot ion s ignify by saying Aye . 
(Chorus of Ayes )  
Opposed . 
(Chorus of Noes) 
Does anybody want a specific tally of the Yeas and Nays ?  Does any pan e l  
member want t o  s e e  a tally of it specifically?  

FREDERICK RICE : Aye . 

ARTHUR MORRIS :  You do ? 

FREDERICK RICE : (Nodding aff irmat ively) 

ARTHUR MORRIS :  Okay . All of those in favor of  the motion please s ignify by 
raising one of your hands . 
(Show of  hands )  
All those opposed s o  d o  it . 
(Show o f  hands )  
(Applause) 
I as sume that the public is clapping in response to the approval o f  the 
EIS by a count of eight to two . 
Let the record show that I ' m  j oking when I say that , but that ' s  what one 
would expect if you ' re clapping for the motion • .  But it was an e ight t o  
two vo te in favor of  the motion . 
The second item that we have before us again is the specific op tion of 
evaporat ion put forward by GPU , and I sense that that is the one that 
probably people are particularly sitting on the edges of their chairs to 
get the panel ' s  react ion on it . 
Again , I ' m  open for a mot ion on that . Again it can be a mot ion to  
approve it or deny it or to  suggest no  comment which I would hope we 
would no t do , that we would at leas t take a position Yea or Nay on it f or 
whatever reason you want to . 
So I would look for at least some form of a motion to put it  before us . 
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FREDERICK RICE : I make a motion that we disapprove it . 

ARTHUR MORRIS : You make a motion that we recommend to the NRC that they not 
approve the evaporat ion option? 

FREDERICK RIC E : Correct . 

THOMAS SMITHGALL : Second . 

ARTHUR MORRIS : We have a second to that motion . 
Comment on the motion? 
(No response) 

FREDERICK RICE : Can we give our alternative after the vote?  

ARTHUR MORRIS : I think it would be in  the public ' s  interest to hear your 
comment at this time on what your position is quite frankly . If  you are 
opposed to it I think maybe you have some responsib ility as a panel 
member to state why you ' re opposed to it and if you support it maybe the 
s ame thing . Now is the time to express an opinion on it . 

JOSEPH DiNUNNO : I ' ll make a comment , or I dare make a comment . We were 
admonished this evening to make sure that we look at our role up here , 
and I took that seriously . I thought that was a very , very important 
comment . 
So I asked myself the ques t ion what is our role and what is my role , and 
I think I have two roles . The mos t  important one I think is to review 
the views that we ' ve heard and the express ion of the community because 
that ' s  our fundamental thing . That ' s  one thing . 
And the second , I owe it to them to also give them my views . So there 
are two parts . I ' m reacting to what I hear , but I have to react from a 
technical standpoint . That ' s  the bas is from which I come . So I have to 
be hones t  with myself and them , too . 
So  I think we have to go forward to the NRC with something which maybe 
isn ' t an endorsement totally and wholeheartedly of everybody involved in 
this proces s  of this opt ion which has been given , but I think we have to 
lay it out the way it is . 
The way I see it is that from the public testimony that we have received 
I ' m having trouble sorting out , because I heard different things . I 
heard keep it on site and don ' t do anything with it and ship it off  s ite . 
So I don ' t see any consensus from what I hear out there , and I ' m not sure 
how I would represent the public view . 
So I would have to say that there is no consensus- chat I heard out there 
of any one option that is totally acceptable as far as I can see . There 
are some strong opinions as expressed in a variety of ways . 
So I don ' t really know how to characterize that other than a divers ity of 
opinions and a variety of opinions . 
On the technical side of the thing I would hone s t ly have to say I see no 
technical reasons , even hearing the argument s  this evening which were 
quite adverse in some ways , but balancing that agains t what is in the 
impact statement and the other more positive s tatements that have come in 
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from o ther authorities in this field , I would have to  say technically I 
see no reason for obj ect ing to this particular op t ion . 
So there are two things , a public view which we have to represent , and my 
own position is that technically I see no b asis for obj ecting to this 
alternative as being an unsa.fe thing . 

ARTHUR MORRIS :  Any o ther panel member who would like to speak at this t ime on 
the mot ion? 
Joel . 

JOEL ROTH : I basically will disagree with my panel member to my right . I 
think overwhelmingly we heard , with the exception I think o f  one person 
who said they want to keep it on site , or at least that is what I was 
hearing . I think that was a pre t ty good assessment in fact . 
At the las t meeting I was asked to compile some o f  the reflections of 
what we had heard , and I thought that the three organizat ions , SVA , TMIA 
and LEAF were pretty clear on being opposed to dumping into the river and 
evaporation . 
And again overwhelming , and overwhelmingly can mean 1 0  to 2 or  whatever , 
but certainly I don ' t think it was 6 to 4 to remain in the tanks on the 
island unt il more studies were done and maybe more reasonable methods are 
determined . There is no rush to do it now . 
There was a large concern heard tonight about tritium . Again , a very 
strong distrust as I heard again tonight of GPU , a strong concern about  
the cumulat ive effects  of  radiat ion exposure and , las t ly and certainly 
not least important , is the added stress to the res idents of the are a . 
I think that def init ely must be considered at all cos t s , that the s t r e s s  
has t o  b e  considered regardless  o f  whether an E I S  can take that into 
consideration or not . 
Then , las tly , the one thing that really had me very concerned and a 
little angry , and I 'm sorry Frank Standerfer lef t at abou t 5 after 6 
tonight , in a February 26th meeting in Lancaster the Mayor here was 
talking about , and I ' m quot ing from the transcript , "You ' re saying that 
if you wait that long a period of time the potential is that you s t a r t  
running into tankage problems , "  talking about the water o n  the island , 
"and you ' 11 need some replacements .  Is that what I hear ? "  And 
Mr . Standerfer replied , "Certainly the maintenance activity which we 
would prefer not to have cust ody of . "  The prime person who caused i t  
does not wish t o  have the responsibility , and that i s  j us t  abhorrent t o  
me and I j ust can ' t go any further at this point . 
I ' m agains t it . 
(Applause) 

ARTHUR MORRIS : For the record I should indicate that Mr . Standerfer did c a l l  
me and indicate that he would have problems making the meet ing this 
evening because of  another engagement he had and that there would b e  
other s taff here t o  speak t o  the issue . 
He did let the Chair know . I j ust wanted you to know that . He was 
concerned that he couldn ' t  make it . 

FREDERICK RICE : He was here earlier . 

.. ·· , ,  · . ·  . .  : . .  , . .  � 
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ARTHUR MORRIS :  Yes . but I ' m  j ust clearing up the air that he d id mention it 
and called me and he was concerned that he would have to leave early and 
he told me that . 
Tom . 

THOMAS SMITHGALL : Whether or not we agree with the BEIR Report or whether or 
not we agree with the cancer statistics we 've heard . I think what we 
really have at hand is more of a moral issue . a political issue and an 
emot ional is sue that is about as bas ic as we can get . Our families . our 
children . our quality of life . we ' ve heard all the comments here  tonight . 
I think i t ' s  t ime that we go beyond that expert testimony and heed some 
o f  the warnings and the caut ions that we ' ve heard here tonight . I f  we 
don ' t do that . I think we are remiss in what Joe has commented on as our 
responsibility to reflect the comments of the peop le here in South 
Central Pennsylvania and here in Harrisburg . 
I think we should opt to prevent any further intentional releases  to the 
environment either by dumping or by evaporation . 
I think we heard in Lancaster that enough is enough and I think we have 
heard here tonight that enough is enough . 
So I am against the evaporation process .  

FREDERICK RICE : Or the dumping into the river . 

THOMAS SMITHGALL : Or the dumping into the river . 
(Applause) 

ARTHUR MORRIS : Mr . Rice . 

FREDERICK RICE : Since I made the negative recommendat ion .  I would l ike to 
comment that I ' m concerned about the 2 million 300 thousand people in 
Central Pennsylvania who have expressed an endured with the risk that 
seems very indefinite at this time . Therefore .  I would support retaining 
it on the is land unt il a deep site reposi tory low-level was t e  s ite  could 
be identified and the water solidified even now . and then shipped to  this 
deep site repository somewhere in Pennsylvania or Maryland . somewhere in 
the east to keep the exposure of risk and accident s down . 
(Applause) 

ARTHUR MORRIS : Anybody else on the panel that would l ike to make a comment 
that hasn ' t  at this point yet ? 
Tom . let ' s  give everybody a change . 

ELIZABETH MARSHALL : I think that I echo a lot of the comments that have been 
made by the panel . I would like to say that I think there are well  
intentioned peop le on both sides of  this issue and are  trying to  resolve 
a problem with our technology in this century has b rought to us . But we 
can ' t have faith in technology . We have had the accident at Three Mile 
Is land . for examp le . and we have had a space ,.shu t t le explode . There have 
been many dramatic illustrat ions of the fallibility of  technology . 
So I would agree that to evaporate the water or to  discharge it into the 
Susquehanna would not be the wise thing in the pub l ic ' s  interes t  at this 
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time , and that some of the other alternatives that have been mentioned 
might present a better solution to this problem in the future . 
So I would not be in favor of supporting evaporation . 
(Applause ) 

ARTHUR MORRIS :  Niel . 

NIEL WALD : I ' ve heard all the discussion . I ' m on this panel as one of the 
more technical people rather than a local res ident , and I think I ' m in 
the same boat as Joe DiNunno is . 
From a technical standpoint I do no t see any convincing evidence that  
there is  a haz ard to health from radiation effec t  it self that will b e  o f  
significance t o  the populat ion . 
On the other hand , I ' m  impressed by the degree of concern that has been 
shown by many of  the people , some of whom represent not only themselve s , 
but organizat ions . 
To counterbalance this concern , and let me j ust for a moment go back t o  
the krypton-85 s ituation where i t  was impossible to proceed with any 
cleanup without venting or get ting rid of the krypton 85 . The venting 
was the least cost ly in terms of radiation exposure compared to some o f  
the alternatives . 
A case was made , it seems to me satisfactorily , that the venting was 
therefore j ustified and a maj or educat ional ef fort went into explaining 
to the public , and I know I participated in explaining to my medical · 

colleagues in this area , j us t  what was going on and why . 
I haven ' t  heard a case being made for the need to go ahead with the 
disposal by evaporation . I s ee no technical reason why that might not b e  
sat isfactory . It ' s  been done in other similar situat ions . 
On the other hand , with the degree of public concern it seems to  me that 
a case needs to be made to explain why this should be done at this t ime , 
and I really haven ' t  heard that from the people who made the propo s al . 
On that bas is and cons idering the health impac ts from the s t andpoint of 
psychic stress which I know that the NRC is not allowed to  cons ider by 
court decision , as a physician I am concerned about it . 
I would therefore vote agains t the evaporation at this time . 
(Applause) 

ARTHUR MORRIS : John . 

JOHN LEUTZELSCHWAB : I guess I ' m  the one person who is a technical person that 
lives right next to the power plant . Technically I see no d if ference in 
the options . I think I agree with all o f  the other technical people on 
the panel . 
I gues s  as somebody who lives near the plant , the que s t ion is do we want 
to get rid of it right now and take care of it or let it hang around for 
a while and take care of it later . I ' m sort of opposed to put t ing things 
off unt il later because it doesn ' t get any bet ter o ther than the fact 
that the tritium will decrease of course over the years . 
I ' m not sure how I would vote on this . Maybe I ' ll abs tain . I sort of 
favor getting it off the island . I think there is a need to do that . 
Putting it off unt il later j us t  puts  the problem off  until later , too . 
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The stre s s  will continue . It ' s  like pulling off  a Band-Aid . You can 
pull it off  quickly rather than over a long period of  t ime . 
So I gue s s  I 'm on the fence . 

ARTHUR MORRIS : Anne . 

ANNE TRUNK: I ' m  going to go along with John . I ' m  kind of on the fence . I ' ve 
been hearing people say take it off the island and keep it on the is land . 
I would like to see it off the island . I ' ve always said that , and I ' ll 
s t ick to that . 
So  I 'm going to go along with John . I ' m  on the fence . 

THOMAS SMITHGALL : Can I ask a question? 

ARTHUR MORRIS : Well , I think --

THOMAS SMITHGALL : No I 
(Laughter) 

ARTHUR MORRIS : No , because I think it ' s  appropriate for the panel members to 
offer comment directly without having to respond to  ques t ions at this 
point . 
The chair is going to offer a comment . You ' re the only other person 
besides myself that hasn ' t .  Do you choose not to ? 

THOMAS GERUSKY : Okay . Unless  somebody would d isagree with the Chair o f fering 
a comment , I will do that . 
Normally the Chair does not necessarily make comment s  on a s ituat ion like 
this , but since it ' s  been something we ' ve all deliberated on so much and 
why we ' re here tonight , I think it ' s  important that I do . 
First , I don ' t think , although we ' ve heard a lot o f  comments tonight on 
the national standards , I do not feel that this i s  a forum for us to 
discuss those aspects . They exist in law and there is not much this 
panel can do about them even though we ' ve heard comment s directed at 
them . 
I think what Eric Epstein had to say about the pub lic has not shown 
really necessarily , although he solicited comments ,  has not shown 
directly an awful lot of interes t .  There is a lot of  apathy . I don ' t 
have any doubts about that . There is certainly in Lancaster . 
I do not see the iDterest or the concern . I ' ve heard it from people 
Lancaster who have attended meet ings and they ' ve come to several of 
meetings and they ' ve spoken out very strongly , several people have . 
generally there has not been in my community a comment or concern 
expressed to me . 

from 
the 
But 

I held a town meet ing on Monday night and there was no comment at all on 
this issue , none whatsoever , with the issue coming up . Let ters ? No 
let ter of any kind . If I ' ve gotten one or two , I don ' t recall it . I 
have had a lot of calls from Francis Skolnick and I ' ve talked to her back 
and forth , but there has no t been a lot of pub l ic concern in the 
Lancaster area on this particular is sue . 
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There has been comment made about the fact that the public or certain 
members of the public don ' t trust GPU to evaporate . My feeling on that 
is if they don ' t trust them to evaporate , then why do they t rust them t o  
manage the water on the island? 
It  does appear from listening to the public , and I sense that there was a 
fair amount consensus . There was a couple of people that said -- one 
person said you shouldn ' t  do anything . You shouldn ' t  hold it on the 
island and you shouldn ' t evaporate it and you shouldn ' t  dump it . You 
shouldn ' t  do anything , but don ' t put it in the atmosphere . That is j us t  
not practical . You ' ve got to d o  something even if it ' s  holding it o n  the 
island . 
Anoth�r person at the las t meet ing indicated that they didn ' t want it 
hel4 on the island , an4 tonight gave mixed reaction to it . 
But besides those  two people , I think generally what I ' ve read from 
test imony is that it should be he ld on the island from the public I ' ve  
heard . 
My personal feeling is that ' s  wrong , and I publicly s tat e that . I don ' t 
think this problem i s  going to go away . It ' s  always go ing to  be that 
wate� i� those t anks on that island , and if it ' s  addressed ten years from 
now it ' s  going to be the same question . 
I don ' t believe that the public are going to come forward , the same 
members that are here tonight or similar members with s imilar points o f  
view are go ing t o  come forward and endorse an option a t  that point 
either . That ' s  my feeling . I could be wrong , but that ' s  my honest  
feeling on it . 
I j us t  personally feel no reason why this panel should offer opposition 
to the evaporation process .  I do not feel that we should and that ' s  my 
opinion . I accept my respons ibility as a public off icial . I ' ve list ened 
to the technical people and I ' ve lis tened to the public , and I feel I 
need to make a s tatement this evening on the issue . 
With that , everybody has had a chance to speak their piece on the panel 
and I personally feel it is time for us to vo te . 
The �tion is to recommend to the NRC that they should not approve the 
eva�orat ion opt ion . That ' s  what is before us . A yes vote is for that 
action . If you vote yes it means bas ically you don ' t evaporate . If you 
vote no it means you ' re opposed to that motion . 
I ' m going to really j us t  make it �asy and ask everybody to raise their 
hands that would vo te yes on that mo t ion now. 
(Show of hands)  
I see one , two , three , four , five hands on the mot ion . 
Those people raise their hands that are opposed to that mot ion 
( Show of hands) 
One , two , three four hands and one abstent ion . 
So the motion passes by four to one . 
(Applause) 
Beyond that , are there other comments that the pane l members would like 
to offer? 
(No response)  
I asked if Joel Roth would give a sense of the concern of the public that 
was expressed at the last meet ing and he indicated he fee ls his comments 
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that he o f f ered here earlier on and maybe he could go through them and 

THOMAS GERUSKY : I j ust  don ' t understand what we do next now . I don ' t have a 
prob lem with saying no , but we have got to then say what we would 
recommend b e  done and we haven ' t  done that . 

ARTHUR MORRIS : Well , let ' s  hear it . 

THOMAS GERUSKY : I j ust don ' t think that we ought to j us t  forget about it  and 
go down to Washington and say no and not come up with �--

ARTHUR MORRIS :  I ' m  no t suggest ing that . I said that we have to now determine 
what other comment s we would like to make , and if one o f  them is o f f e r  
o ther suggest ions , then that is what the pane l should f e e l  free to do . 
It ' s  pre t ty clear to me at this point , and maybe we can t ake a vo te  on 
it , and maybe somebody wanted to offer a comment that the water should be 
held on the island because that is one of the things I s ense from at 
least mos t  of the people that voted for this opt ion that at least at this 
time the water should be held on the island . 
If that ' s  what you ' re looking for , I think maybe that kind of mot ion 
would be in order to say that it shouldn ' t  be evaporated and for the t ime 
being until a future time , whatever the person might want to sugge s t , it 
should be held in the tanks . 
I think that ' s  the direct ion . 

THOMAS GERUSKY : Yes , it is . 

NIEL WALD : That would be the way it is now , right?  

ARTHUR MORRIS : Well , no . I mean all we ' ve said i s  that we oppose 
evaporat ion . We have not said anything about what they should do with 
it . Now we can choose to sit back and do nothing or  we can choose t o  
o ffer a comment on what they should d o  with it . 

NIEL WALD : I tried to explain the basis for my vote which is  at the t ime t ime 
the case has not been made convincingly for taking the act ion o f  
evaporat ion now , and I ' m glad you added a t  this t ime i n  one of  your 
rephras ings of this . 
I think that is something that we can ref lect by an obviously split vote , 
but that is the option to maintain the s tatus quo unt il there is  a 
further basis for cons iderat ion o f  any of  thes e  options or  a better one . 

ARTHUR MORRIS :  I think to reflect that though it mus t  be put in the form o f  a 
mot ion and must be carried . I don ' t think we can interpret the previous 
ac tion to indicate that it ' s  a s t atus quo option . It  is  an oppos ition o f  
the alternat ive recommended . 
I sense what you ' re saying · is right , but I think we ' ve got to vot e  on 
that . So if you want to put it forward , you make the mot ion that the 
sense of the panel is you ' re saying to maintain the s tatus quo unt i l  --
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NIEL WALD : Until  a stronger case is made for taking the proposed ac t ion at 
this t ime or unt il there is a more desirable alternative . 

ARTHUR MORRIS :  What I have down here is to maintain the status quo unt i l  a 
stronger case can be made for a more desirable alternative . 

NIEL WALD : For the proposed op t ion or a more desirable alternat ive . 

ARTHUR MORRIS :  To maintain the status quo or a different option to  that is 
how I read it , and the opt ion can be  anything including the evaporation . 

NIEL WALD : Inc luding the evaporation . That ' s  what I meant to include , yes . 

THOMAS GERUSKY :  I ' ll second that . 

ARTHUR MORRIS : It ' s  been move and seconded that we maintain the status quo 
until a stronger case can be made for a more desirab le alternat ive , and 
more des irable again could include evaporation . 

NEIL WALD : You had better specify that because when you say more desirable it 
seems to be ruling out evaporation which I don ' t mean to do . 

ELIZABETH MARSHALL : I think that Niel said for evaporat ion or a mor e  
desirable alternat ive . 

ARTHUR MORRIS :  How about if we say if a case can be made for a more des irable 
alternative including evaporation? 

NIEL WALD : I don ' t think that says it . 

ARTHUR MORRIS :  Okay . Rephrase it . Say it . 

NIEL WALD : Unt il a s tronger case can be made for evaporat ion or a more 
des irable alternative . 

ELIZABETH MARSHALL : I think you should be the word "e ither" in there , e ither 
evaporat ion or a more des irab le alternat ive . 

THOMAS SMITHGALL : Why don ' t you read what we j ust  voted on . We voted on it , 
didn ' t we ? 

ARTHUR MORRIS : There was a motion made , and the mot ion that was made was to 
oppo se the evaporation option . That is what I wrote  down and read 
several times . 

THOMAS SMITHGALL : And how we ' re put t ing it back in in another opt ion . 

ARTHUR MORRIS :  Well , no , no . The motion before us now that has been moved by 
Niel and seconded by Tom Gerusky with a friendly amendment , as I under
stand it , is to maintain the status quo , this is the mot ion , unt il a 
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stronger case can be made for evaporat ion or a more des irable alterna
t ive . That ' s  what it is . The key part of the mo t ion is to maintain the 
s tatus quo . There is a condition on that however . 

NIEL WALD : If  the sense of the previous mot ion was forever b an evaporat ion , I 
would have to withdraw my vote because I didn ' t mean that . I meant now , 
evaporation now I voted against .  I think that was the sense o f  the 
mot ion really and not forever . 

MICHAEL MASNIK : Could you also say to make a stronger case to take act ion? 
Is that a fair charac terization? 

NIEL WALD : That ' s  what I ' m  trying to convey , yes . 

MICHAEL MASNIK: And then may be you could drop that who le last part o f  it . 

ARTHUR MORRIS : Wait a minute . Let me unders tand what you ' re saying here . We 
only really want input other than the panel j ust for clarificat ion . So 
if  this is a clarif icat ion question ,  go ahead . 
It ' s  maintain the status quo unt il a s tronger case can be made --

MICHAEL MASNIK : To take action . 

ARTHUR MORRIS :  Unt il a stronger case can be made for evaporat ion is  how it 
reads . 
Now if Niel wants to amend that , and I ' m  not sure I really --

NIEL WALD : For evaporation or --

ARTHUR MORRIS : Unt il a s tronger cas e can be made for evaporation or a more 
des irable alternative is what the wording is . 

NIEL WALD : I would be willing to modify a des irable case to take act ion 
including 

ARTHUR MORRIS : Go s lowly . Unt il a s tronger case can be made is what I have . 
If you change that to something else , go ahead . Go s lowly . 

NIEL WALD : I ' m having trouble because it ' s  in the air instead of in front of 
me . A strong case can be made for I would say definitive act ion includ
ing -- then go on with the evaporat ion or a more 

ARTHUR MORRIS :  Okay . Maintain the status quo unt il a s tronger case can be 
made for def initive act ion , including evaporat ion or a more desirab le 
alternative ? 

NIEL WALD : Yes . 

ARTHUR MORRIS :  It has been moved and seconded in a very friendly way that the 
motion , and unless one of the two mot ioners would disagree , then we would 
debate that , but they don ' t ,  and this is what they ' ve said at this po int . 
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Maintain the status quo until a s tronger case can be made for definit ive 
act ion , including evaporat ion or a more des irable alternative . 

JOSEPH DiNUNNO : May I make a comment ?  

ARTHUR MORRIS : Certainly . 

JOSEPH DiNUNNO : It sounds more confusing than it has to be . I was under the 
impression that what you ' re trying to say is there was no case made for 
doing anything at this stage of the game . 

NIEL WALD : Well , the only proposal for which a case was being made was 
evaporat ion . You have to get really this far at this s t age in the game . 

JOSEPH D iNUNNO : Yes , but you ' re s aying we don ' t  need to make a decision . 
Nobody has really made a case that well , it ' s  more than that . I t ' s  also 
that we have an ideal method now . If we have an ideal method now , then 
the case for going ahead would be a lot easier . So it ' s  a comb inat ion of 
both the timing and the methodology . So  I think this mot ion does s t a t e  
it , and maybe our discuss ion will clarify i t  f o r  anyone who is  confused . 

THOMAS GERUSKY : I am concerned about an indef inite pos tponement of  a 
decision . I mean I j ust  don ' t know . I don ' t want that water on the 
is land for 35  or 40 years and have to worry about it for that long . 

NIEL WALD : This gives GPU the opt ion of  coming back with a better proposal or 
better j ustification for moving it . 

THOMAS SMITHGALL : I voted against the first propo sal on evaporat ion becau s e  I 
didn ' t want evaporation . Now you ' re going to ask me to put evaporation 
back in again . I can ' t support that . That ' s  what you ' re asking me t o  
do . 
My vote on evaporat ion was based on the fact that I didn ' t  want any 
environmental releases in this area , including evaporat ion . You ' re 
asking me now to make a better case for it and then I ' ll vo te for it . My 
confus ion is that you ' re asking for status quo , but then you ' re asking me 
to vo te for evaporat ion . 

NIEL WALD : I ' m  asking you to cons ider the case for moving ahead and then the 
best option if there is enough j us t if ication to move ahead . 
If the conclusion were that the stainless steel tanks will se lf-de s t ruct  
and melt in five years and evaporat ion is  the best way to get  rid o f  the 
water with the other opt ion being to re lease it as it  is , 2 mil lion 
gallons into the environment , you might want to cons ider evaporat ion . I 
can ' t  close out the possibility if the j us t if icat ion is  there . 
I think the point that I ' m trying to make is  that right now I don ' t think 
the j us t if icat ion is there to outweigh the concerns . I think the 
j us t ification has to be there , but I don ' t want to c lose  out any op t ion 
when the j us t if icat ion is sufficient . I can ' t be absolute about s aying 
this one --
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ARTHUR MORRIS : It ' s  okay to debate your feelings , but unless you sugges t  an 
amendment to de lete something , we ' re really not going to move forward on 
it . 

THOMAS SMITHGALL : I make an amendment to delete evaporat ion from the 
proposal . 

ARTHUR MORRIS :  Okay . So the wording would say until  a stronger case can be 
made for definitive action on a more desirable alternative is  what you 
would suggest it would say .  
Do we have a second to that mo t ion? 

JOHN LEUTZELSCHWAB : I ' ll second that . 

ARTHUR MORRIS :  Could we move very quickly to a vote on this , please . 
If you obj ect , please let me know . 
There is an original motion that reads , and I will take the t ime to read 
the original and what this one is . 
Maintain the s t atus quo until a s tronger case can be made for def init ive 
action , including evaporation or a more des irable alternative . 
If  you would vote for the amendment you would be voting to eliminate the 
word ing of the evaporat ion such that it would then read : 
Maint ain the status quo unt il a s tronger case can be  made for def init ive 
action on a more desirable alternative . 
If you vote yes to that , you are deleting any reference to evaporation . 
Even if you vo te yes and it passes , we s t ill have to vo te on the main 
mot ion then without evaporat ion in it . Understand that . 
All those in favor of the mot ion to delete the word " evaporation" 
bas ically is what we ' re saying , please say Aye . 
(Chorus of Ayes )  

ARTHUR MORRIS : I hear two very weak Ayes . 
(The word Aye emphasiz ed) 
Thank you . 
(Laughter ) 
All tho se opposed to the mot ion please say No . 
(Chorus of Noes ) 
Okay . The Noes have it and evaporat ion is s t ill  in the mot ion . 
Now we have before us the main mot ion and may we vote on this main mot ion 
at this point . 
All tho se in favor of the mot ion , and I ' m going to take the t ime to  read 
it so nobody can say they misunderstood it . 
Maintain the status quo unt il a s tronger case can be made for def init ive 
action including evaporat ion or a more desirable alternative . 
All those in favor of that mot ion p lease say Aye . 
(Chorus of Ayes)  
All  those opposed say No . 
(Chorus of Noes ) 
Again , the Ayes have it . 

FROM THE FLOOR : We want to see their hands . 
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ARTHUR MORRIS :  You want to see their hand s ?  Okay , we ' ll do it . 
All those in favor of the mo tion please signify by rais ing your right 
hand . 
{ Show of hands ) 
Five people are in favor of that mot ion . 
Those that are opposed to the motion , p lease raise your hands . 
{ Show of  hands ) 
Four people are opposed to the mo tion . 
It ' s  five to four . 

FROM THE FLOOR : How about the Chair . 

ARTHUR MORRIS : You want the Chair to vote?  The Chair doesn ' t  have to vo t e , 
but the Chair can vote on this . Let me j ust  think about this for a 
second . 
{Laughter ) 
I was thinking I wasn ' t  going to need to . 
If I have to vote , I will vo te No on the motion , and I know this prob ab ly 
goofs things up , and the reason for voting -- I ' m going to vote No . 
That ' s  my vot e . I shouldn ' t  give a reason . 
Well , if somebody wants to obj ect to my -- I vo ted as I d id in the 
previous one , and if somebody want s to make a technical comp laint on 
that , fine , but with the Chair voting it ' s  five to five , which I think I 
have the choice to do when it ' s  a deciding vote , which in this case i t  
was . 
The motion is defeated by f ive to five . So we do not have a mot ion 
before us . 
I voted no quite frankly because you say maintain the status quo . I s a id 
in my s tatement that I cannot support that . Personally I j us t  can ' t .  I 
think it ' s  wrong . 

FREDERICK RICE : Can we use the word "any op tion" rather than 

ARTHUR MORRI S :  Well , realiz e , the wording that Tom Smithgall attempted to put 
in here was that specific thing , a more des irable alternat ive . It  d i d  
not rule out in my mind evaporat ion . It might have in his . Niel wanted  
it to be  c lear that evaporat ion was s t ill  an op t ion because he  felt that 
he didn ' t want to send the wrong message I think . So he wanted to leave 
it in as an option . 
Right now we don ' t have anything unle ss somebody wants to  make a mot ion . 

THOMAS SMITHGALL : The amendment that was defeated · eliminat ing the word 
"evaporat ion" has to be taken in the context of what this woman is 
putt ing down on tape and is going to come in our trans cript when we v o t ed 
about the evaporat ion issue at the outset . 
We all have different reasons for not supporting the evaporat ion p ro
posal , but it seems inconsistent to say no , I ' m not favoring evaporat ion , 
but then say you want to put it back in in ano ther vote . I can ' t support  
it that way . 
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ARTHUR MORRIS :  From your standpoint I understand that clearly , and I under
s tand what Niel is saying , too . Niel is indicat ing that his vo te against 
evaporat ion earlier was not ultimately against it but agains t it at this 
t ime because he feels tha� more informat ion needs to be available . 
So he wanted to include that in a mot ion that gave that message and the 
mot ion los t . So he wasn ' t success ful in that . 

ELIZABETH MARSHALL : If members of the Commis s ion read the t ranscript , the 
whole transcript of this meet ing , includ ing the comments that were made 
that were brought to our meet ing , they will hear some of the scientis t s  
who gave their op inion felt about evaporat ion . 
It s eems to me that if they can counter some of  those  arguments and make 
a better case for it that would convince people in this area , that 
perhaps it could be brought up again . 
I ' m no t saying that it should be ruled out forever because certainly 
there are hazards involved with almost anything you do with it . It is a 
genie in a bot t le . 

ARTHUR MORRIS :  Well , Elizabeth , if somebody can put that in the form o f  a 
mot ion , too . I feel that we should not as a panel expect the Commis
s ioners to read the whole trans crip t  or we are not passing along to  them 
the reflect ion of the public in ourselves . 
That is why I think people here have at tempted to give at least some 
direct ion other than no to evaporation . 

ELIZABETH MARSHALL : We have heard from some obj ective scient is t s , and as far 
as I know they are obj ective and not subj ective , and they are well  e s t ab
lished people . So I don ' t · think that we should turn a deaf ear to them . 
Technology does make mistakes . Then years from now we may f ind that the 
evaporat ion of this water has had a bad effect in spite of what evidence 
there may be in the environmental impact s tatement . 
I think that we have a right to ref lect the genuine concerns that our 
citizens have and that we have because we have heard you might say 
another s ide of the aisle . 
The NRC depends a lot for their information on the licensee , and the 
licensee does have a conf lict of interest .  I guess  perhap s that ' s  why 
we ' re here because we are a cushion between the conf lict of interes t  and 
the public . 

ARTHUR MORRIS :  Does any member of the panel want to offer any comment on the 
longevity of the storage on the is land ? 
I ' m  no t talking about in years , but is  there an interest on the panel to  
reflect any kind of  opinion on whether this should be long-term s t orage 
as water on the is land or not ?  
I s  there a sense of  the panel on that ? 

ELIZABETH MARSHALL : I think the panel might urge the NRC to  consider 
appropriate act ion in the near future as to what alternative opt ions 
might be wise . And maybe we shouldn ' t  say alternat ive op t ions , but we 
should say to make a better case for evaporation or to sugge s t  the next 
desirable option . 
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ARTHUR MORRIS : But , Elizabeth , we j ust  did that . I mean basically we said to 
them if it  would have passed and it was defeated , that they ' ve got t o  
make a bet ter case for evaporation o r  some other more desirable alterna
tive . That ' s  really what the message was and it was defeated . 
I gues s  what I ' m  looking at is since that lost , there has been some sense 
expressed by individuals that vot ed for the original mot ion to deny the 
evaporat ion opt ion at this time , that they were concerned about the 
status quo forever . I mean I think I ' ve heard that , and all I ' m saying 
is there a s ense of this panel to make some kind of comment to the NRC as 
to whether we feel that there is a problem for the water to remain 
indef initely on the island or is that a concern or is it not a concern? 
I think we need to give some sense . 

ELIZABETH MARSHALL : It ' s  definitely a concern and perhaps our mot ion should 
state that . 

ARTHUR MORRIS :  Well then somebody should put that in the form a motion i f  
that ' s  the feeling o f  the panel and we ' ll dec ide whether it ' s  something 
we want to recommend or not . 
Again , I ' ve sensed as Chair that there is a concern on the indefinite  
storage of  water on  the is land . 

ELIZABETH MARSHALL : Well , perhaps we should have a motion that would say it  
is the concern of  the panel that the water not  be  s tored on the island , 
and that -- for a lengthy --

ARTHUR MORRIS :  How about indef inite period ? 

ELIZABETH MARSHALL : For an indefinite period , and that other alternatives , or 
other options be considered or that a new -- what was it , a s tronger case 
for evaporat ion be presented . 

ARTHUR MORRIS :  Elizabeth , we voted a very similar motion down . I f  you want 
to make that mot ion , f ine , but I ' m hearing --

ELIZABETH MARSHALL : You ' re concerned about the t ime limits . We were not 
emphas iz ing that , how long it was there . 

ARTHUR MORRIS : But the concern of the panel that it not be stored on the 
is land indefinitely could be an action . You don ' t neces sarily have t o  
say -- I mean obvious ly imp lied in that is that you ' ve got to come up · 
with another op t ion . I don ' t know that you have to go further than that 
unless you want to . If you are sugge s t ing that more opt ions be con
sidered , that ' s  f ine , too , whatever you want . 
I j ust  sense that if you add onto that evaporation action you ' re going to 
be back to f ive to five . 

ELIZABETH MARSHALL : Then you ' re not for making any recommendat ions but j us t  
making a statement . 
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ARTHUR MORRIS : This panel has said they don ' t want to t ouch evaporat ion at 
this point . That ' s  basically what I ' ve heard then saying , they don ' t  
want to inc lude it in a mo tion . Whether you like it or not , they have 
said that , or  at leas t five to f ive they said it . 
I think a motion with evaporat ion in it is doomed to fail , and I ' m 
sugges t ing in order to make progress that we might wan,t to have the panel 
express  that the water not be stored indefinitely , and I think that ' s  the 
sense of it . 

ELIZABETH MARSHALL : That ' s  all right . I make that mo t ion . 

ARTHUR MORRIS :  The question is do we have a second to the mo t ion . 

ELIZABETH MARSHALL : The concern of the panel that the water --

ARTHUR MORRIS :  The concern of the panel that the water not be s tored on the 
island indef initely . 

WILLIAM TRAVERS : What ' s  indefinite?  I ' m  sorry . When this panel started it 
was only supported to be on the is land for f ive years . 

ARTHUR MORRIS : Indef initely means they should not j ust  assume that that is  a 
long-term solut ion is storage on the is land . The sense of  the panel is 
that is not the solution if that is what you vote for here . 
Now somebody would say well , what is the length of  t ime . I think to  get 
into a debate on that again is going to be a problem and you ' re going to 
talk two years , five years , ten years . I j us t  think that ' s . a problem for 
the panel to come to grips  with . 

ELIZABETH MARSHALL : Could we say a t imely solut ion? 

ARTHUR MORRIS : Well ,  we get back to what is the t ime . 
John . 

JOHN LEUTZELSCHWAB : I think we ' re looking for a s ense and no t for any d irec
t ions . The NRC is j ust  going to say well , what do you feel . So I think 
this " indefinitely" would at leas t  give them something to  work with . 

ELIZABETH MARSHALL : Yes . 

JOSEPH DiNUNNO : I think you have given them that . You have a f ive to  f ive 
vote  on a proposition before and that gives them a s ense , and this I 
think reflects the feeling out there and it reflec t s  a counter feeling 
and I don ' t think you ' re going to get much further than that . 
I don ' t  think you ' re go ing to get any unanimous opinion on much o f  
anything beyond that point o ther than the fact that there has to b e  a 
solut ion , and it ' s  a mat ter of  whether you make it now or you make it 
later . That ' s  what we ' re really talking about , and put t ing it  o f f  
doesn ' t  d o  -- if I could s e e  sitting here that there were any alterna
tives that have not been examined and looked like they would come down 
the pike in two years , I would be right with you , but I don ' t .  
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I think they have done an exhaustive look at alternat ives , and I can ' t 
see them coming up with anything within two years that is going to add 
very much to this . 

ARTHUR MORRIS : But I do feel , Joe , a sense from the panel that this is no t a 
permanent solut ion . In fact , the concern of the panel that the water not 
be stored on the is land indefinitely is a s ense that I feel is import ant 
to offer if we have such a sense . 
Tom.  

THOMAS GERUSKY : GPU could submit a propo sed change to their tech specs to 
allow release of  the water to the river , and we haven ' t  done any thing 
about that issue . They could go right on and re lease the water to the 
river . What we have done is prevented them from do ing maybe a better 
opt ion . I j ust don ' t think that that vote , the vote that we took against 
one option is  going to solve this problem , and that ' s  what I ' m concerned 
with . 
I think we should have looked at the total picture . I don ' t think you 
want it released to the river either . You should have said that in the 
motion if that ' s  what you wanted . 
(Applause)  
What you d id is probably authorize them to dispose of it in the river ,  
and I ' m opposed to that . I j ust don ' t think that is a good sense . 

ARTHUR MORRIS : I voted against the motion . So if you ' re looking at me when 
you say that , it was not my mo tion . I voted against both of them , and I 
agree with you . That is a considerable concern o f  mine , and I ' ve 
ment ioned that to the members of  the public and to members of  this p anel 
on more than on occas ion . 

ELIZABETH MARSHALL : It  was my understanding though that we were voting 
against their proposal to evaporate . 

ARTHUR MORRIS :  That ' s  right . 

ELIZABETH MARSHALL : That ' s  what they proposed . 

ARTHUR MORRIS :  We supported the EIS , firs t of  all , accepted it . We said it ' s  
accept ab le . Then we said the evaporat ion was not acceptable . And then 
we defeated a mo tion to maintain the s tatus qu� , et cetera . We defe ated 
that . 
So really at this point there has been no word to the dumping of the 
water into the river . 

THOMAS SMITHGALL : Do you want a sense of that ? 
(Laughter) 

ARTHUR MORRIS : Well , you know , does this pane l want t o  give a sense of that ? 
If so , then you had better g�ve a motion . 

FREDERICK RICE : I thought that was included --
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ARTHUR MORR!S : It  was no t included . If  you see the record , it was read 1 8  
t imes and i t  was not included . 

NIEL WALD : The mo tion that failed would have precluded action without a 
better j us t if ication , and that also implies that it ' s  not long-term , 
indef inite future status quo on the is land . 

ARTHUR MORRIS : To me when you say maintain that status quo unt il a stronger 
case -- s t atus quo to me is the governing item ,  and that ' s  why I voted 
agains t it . 
If  you would have said as part of that something about storage on the 
island indefinitely is not the so lution , but that we would maintain the 
s tatus quo until a stronger and so on , then I would have voted for that 
and it would have passed six to four . That would have sold me enough or  
at least  the statement was being made that we shouldn ' t  s tore it on 
island permanently . 

ELIZABETH MARSHALL : Can ' t we come up with on motion that ' s  going to cover all 
of  this ? 

ARTHUR MORRIS :  Well , I think that is what Niel is at tempt ing to do , and what 
he ' s  do ing , if I could be clear , is moving the sense of  the concern of 
the panel that the water not be s tored on the island indefinitely period , 
maintain the status quo unt il a stronger case can be made for definit ive 
act ion , including evaporation , or a more des irable alternative . 
That was what I think you were suggesting now as a mo t ion . 
Do we have a second to that ? 

THOMAS GERUSKY : I don ' t know what you s aid? 

ARTHUR MORRIS :  Pardon? 

THOMAS GERUSKY : I don ' t know what you said . I mean I ' ve heard so many words 
misused tonight in discussions on ind ividual mo tions , that I would like 
to make a mo tion that we adj ourn . 
(Laughter) 

ARTHUR MORRIS :  You j us t  said that you were concerned that we haven ' t  spoke to 
the water dump ing issue , and now you s it here and say you want t o  
adj ourn . 

THOMAS GERUSKY : I know , but I don ' t think we ' re going to do that . I j us t  
can ' t see u s  doing that properly , and I don ' t think any mo re votes are 
going to solve that problem , except a vote to adj ourn . 

FRANK STANDERFER : I wonder if it would help the panel for me to explain 

ARTHUR MORRIS :  Come up to the mike , Frank . Frank , I only want one or two 
minutes , please . 

FRANK STANDERFER : It won ' t take very long . 
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ARTHUR MORRIS : That ' s  all we want . 

FRANK STANDERFER : The panel has been struggling over this for three months , 
and we struggled over it for three months las t spring . This s tarted in 
January o f  las t  year when the Commiss ion asked us to make a 
recommendation . 
So in being respons ive to their request  we -- by July -- we said that we 
could make a recommendat ion by July . 
We looked at the opt ions and found four practical options , to store i t  on 
the island , put it in the river , make a big block of  concrete out o f  i t  
and store it o n  the island or evaporate it . 
Then we sort through those this way . We decided that we would no t 
recommend to put it in the river . It was clearly an unacceptable opt ion 
to the people in this area . 
Then we decided that we wanted to dispose o f  wastes  from the is land when 
they were availab le for disposal and we didn ' t  want to store that water 
on the island . 
That left either a big b lock of concrete on the island or evaporat ion and 
we decided that we did not want to make the island into a low-leve l waste  
dump , and that left  us with one option , which was the evaporation op t ion . 
All o f  the op tions comp ly with regulatory requirements at the present 
t ime .  So possib ly the panel could take a position on some of  the is sues , 
such as river disposal and whether it should be s tored on the island . 
That is how we sorted through it . 

ARTHUR MORRIS :  Thank you . 

ELIZABETH MARSHALL : Mr . Standerfer , why did consider making one great , huge 
concrete b lock rather than a whole lot of smaller ones that might be 
moved? 

FRANK STANDERFER : You can make small ones or big ones . That ' s  all the same 
option . That would be the solidif icat ion and s toring the material on the 
is land , and we decided that we should not create a low-level was te 
s torage dump on the island . 

ELIZABETH MARSHALL : Right , but if you had it say in smaller b locks o f  
concrete , could i t  not then b e  moved t o  the low-level disposal s ite that 
we ' re eventually going to have? 

FRANK STANDERFER : Yes , and the price is $ 35 million and we did not believe 
that that was economically viable . It will take up a lot of  space in the 
state ' s  dump and I don ' t think they would want to waste  that s pace on 
material which is de minimus in radioac t ive content . 

ARTHUR MORRIS : Frank , thank you . 
I think at this t ime truly , and while I indicat ed b efore and I think I 'm 
complicating things by indicat ing a willingness  to change my vote , the 
fact is when a letter goes into the NRC it ' s  go ing to indicate that this 
panel by a f ive-four-one vote voted to oppose the evaporation . I ' m go ing 
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to indicate that by a five to five vote no recommendat ion was made on 
that wording that I will not read again . 
(Laughter)  
That ' s  where things stand at  this point , and I ' m  not going to push or 
sugges t  that we get into s toring indefinitely if the panel doesn ' t have a 
sense . 
My b iggest concern at this point is I personally do not want to leave 
without giving a sense on the dumping of the water issue into the river , 
and I would ask that we at leas t close that loop because I think -- I 
hadn ' t pushed for us to do that because I thought it was c lear , but maybe 
we want to make it perfectly clear . 
I would ask that somebody make that motion at least to clear that point 
up . 

FREDERICK RICE : I so move . 

THOMAS SMITHGALL : Second . 

ARTHUR MORRIS :  It ' s  been moved and seconded that the panel express opposit ion 
to the dumping of the water option into the river . 
All those in favor of that motion s ignify by saying Aye . 
(Chorus of Ayes ) 
Is there anybody opposed to the motion? 
(No response ) 
So it ' s  unanimous .  
I s  there any other motion that anybody would like to make , or any o ther 
comments you feel we should be making in general and you would like the 
Chair to express  without being formal about it in a let ter to the NRC ? 
Should I be at liberty to express some of the public concerns that we ' ve 
heard at the meeting? 

JOSEPH DiNUNNO :  Sure . 

ARTHUR MORRIS :  Okay . I will do that . 
Other than that , I feel that we really have concluded act ion tonight on 
the purpose for the meeting . 
[Discus sion and adj ourned ] 
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APPENDIX B 

CONTRIBUTORS TO THE SUPPLEMENT 

The overal l  responsib ility for the preparation of  this supplement was 
assigned to the Three Mile Island Proj ect D irectorate of the Office of  Nuclear 
Reactor Regulat ion , U . S . Nuclear Regulatory Commission . The s tatement was 
prepared by members of the TMI Directorate with sub stant ial assis tance from 
other NRC component s and the Pacific Northwest Laboratory . The maj or con
tributors to the draft supplement , their af filiations , and function or 
expert ise are listed below .  

NAME AFFILIATION FUNCTION OR EXPERTISE 

Nuclear Regulatory Commission 

Michael T .  Masnik 

William D .  Travers 

Jack Bell 

Thomas A. Moslak 

Edward F .  Branagan , 
Jr . 

TMI Cleanup Proj ect Directorate Proj ect Manager 

TMI Cleanup Proj ect Directorate Director , TMI Proj ect 
Directorate 

TMI Cleanup Proj ect Directorate S enior Radiation 
Specialist 

TMI Cleanup Proj ect Directorate Radiat ion Specialist 

Reactor Systems Branch , Division Radiological Effects 
of PWR-B 

Pacific Northwest Laboratory ( a) 

Linda F .  Munson Health Physics Department Proj ect Manager 

Rebekah Harty Health Physics Department Health Physics 

Michele R.  Landis Health Physics Department Health Physics 

Leo H.  Munson Heal th Physics Department Health Physics 

Carl M .  S troud Health Physics Department Health Physics 

Emmet Moore Energy Systems Department Regulatory Assessment 

Bruce Napier Geosciences Department Dose Assessment 

(a) The Pacif ic Northwest  Laboratory is operated for the U . S .  D epartment o f  
Energy b y  the Battelle Memorial Institute . 
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Pacific Northwest  Laboratory ( continued) 

Jennifer E .  Tanner 

David A .  Baker 

John B .  Brown 

Linda A .  S igalla 

Phillip M. Dal ing 

Ronald L .  Kathren 

David A .  Lamar 

William T .  Farris 

Health Physics Department 

Geosciences Department 

Water System and Transporta
tion Department 

Health Physics Department 

Energy Systems Department 

Health Physics Department 

Earth Sciences Department 

Earth Sciences Department 
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S enior Reviewer 
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Transportation 

Senior Reviewer 
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APPENDIX C 

CALCULATION OF RADIATION DOSES 

FROM WATERBORNE AND AIRBORNE PATHWAYS 

This appendix contains the methodologies , assumpt ions , and parameters 
used in the calculation of the radiation exposure to the pub lic . The pathways 
are organized into three group s :  waterborne pathways from the TMI site , 
airborne pathways from the TMI Site , and airborne pathways from the NTS . 

C . 1  WATERBORNE PATHWAYS 

The public radiat ion doses result ing from the release o f  accident
generated water to the Susquehanna River were generated by the NRC ' s  LADTAP II 
computer code ( S trenge , Peloquin and Whelan 1 9S6) . The LADTAP II genera t e s  
50-year dose commitment s based on one year of  ingestion . F o r  the alternat ives 
where inges t ion occurs for a period of  longer than one year , it was conserva
t ively as sumed that all the material ingested during the ent ire period o f  
exposure was ingested in one year . Doses were determined f o r  the maximum 
individual and for the populat ion within a 50-mile (SO-kilometer) radius o f  
the power plant . 

The pathways considered for doses to the maximally exposed individual and 
the populat ion were consumpt ion of drinking water and fish f rom the river , 
rivershore activities , and boat ing and swimming in the river . The irrigat ed 
farm product / food pathway was not applied to the dose calculat ions . 

The affected populat ion within the 5 0-mile (SO-kilometer) radius numb ered 
2 . 2  million people with age group distribut ions as follows : 7 1 % adults , 1 1 % 
teenagers , and 1 S% children . Only 300 , 000 of  the 2 . 2  million peop le were 
assumed to  have ob tained their drinking water from the river . 

Tab le C . 1 contains the consumption and usage rates  by the maximum indiv
idual for the various pathways . Table C . 2  lis t s  the consump t ion rates for  
drinking water and river fish used for  the populat ion dose  calculations . 
Addit ional parameters used for the populat ion doses are as follows : 

• shoreline usage - S3 , 000 person-h/yr 
• swimming - 1 20 , 000 person-h/yr 
• boating - 520 , 000 person-h/yr 
• sport fishing ( edib le) yield - 30S , OOO lb /yr (6S , OOO kg /yr) 
• commercial f ishing yield - none assumed . 

The flow rate o f  the river was assumed to be  34 , 000 c f s  ( 9 6 3 m3 / sec)  for 
all except one o f  the calculat ions . The excep tion was the calculat ion o f  dose 
t o  the maximally exposed individual from the consumption o f  fish . For this 
calculation ,  a 3 , 1 5 0  cfs  (S9 m3 / sec) flow rate was used . S ince the flow rates 
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TABLE C . l .  Consump tion and Usage for the Maximum Individual 

Pathwai Tarset Rate 

Fish Infant 0 lb /yr ( 0  kg/yr) 
Child 15 lb /yr ( 6 . 9 kg/yr) 
Teenager 35 lb /yr ( 1 6  kg/yr) 
Adult 46 lb /yr ( 2 1  kg/yr) 

Drinking Water Infant 87 gal /yr ( 330 L /yr) 
Child 140  gal/yr ( 5 1 0  L/yr) 
Teenager 1 40 gal /yr ( 5 1 0  L/yr) 
Adult 190 gal/yr ( 7 1 0  L/yr) 

Shoreline Use Infant 0 h/yr 
Child 14 h/yr 
Teenager 67 h /yr 
Adult 12 h/yr 

Boating All 0 h/yr 

Swimming All 0 h/yr 

TABLE C . 2 .  Consumption Rates for Populat ion Doses 

Pathwai Tarset Rate 

Fish Child 4 . 8  lb /yr ( 2 . 2  kg/yr) 
Teenager 1 2  lb /yr (5  . 2  kg /yr) 
Adult 1 5  lb /yr ( 6 . 9  kg/yr) 

Drinking Water Child 69  gal/yr ( 260 L/yr) 
Teenager 6 9  gal/yr ( 2 6 0  L /yr) 
Adult 98 gal /yr ( 3 7 0  L /yr) 

of the river were so much larger than the discharge rates , the b lowdown dilu
tion had no ob servab le effects  on the final doses . The · t ransport t ime from 
the p lant discharge point to the various targe t s  was neglected during the dose 
calculations . 

In addition to the doses discus sed above , doses to the populat ion that 
consumes shellfish harvested from Chesapeake Bay were also calculated . The 
accident-generated water was diluted by the river flow of 34 , 000 cfs  
(963 m3 / sec) . Further dilution by the cooling tower blowdown and dilut ion in 
Chesapeake Bay was not considered . An annual shellfish harvest  o f  7 2  mill ion 
pounds ( 33 million kilograms) was as sumed . As suming an edib le fract ion o f  
1 / 2 , the total shellfish consumpt ion would b e  36  million pounds ( 1 6  million 
kilograms ) . The shellfish consumpt ion rates for the average individual are 
listed in Tab le C . 3 ,  but the harves t  was more than could b e consumed by the 
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TABLE C . 3 .  Average Shellfish Consumption Rates 

Tarset Rate 

Child 0 . 73 lb /yr ( a) ( 0 . 33 kg/yr) ( a) Teenager 1 . 6  lb /yr ( 0 . 75 kg/yr) ( a) Adult  2 . 2  lb /yr 
Maximum Adult 97 lb /yr 

(a)  NRC ( 1 9 7 7 ) . 
(b)  Rupp , Miller and Bates ( 1 9SO) . 

( 1 . 0 kg/yr) (b)  ( 44 kg/yr) 

population within 50  miles (SO kilometers) of the power p lant . Therefore , the 
populat ion dose f rom shellfish consumption is applied to the entire populat ion 
consuming Chesap eake Bay shellfish .  

C . 2  AIRBORNE PATHWAYS AT THREE MILE ISLAND 

The pub lic rad iat ion doses resulting from atmospheric releases from the 
TMI site due to t reatment and disposal of  accident-generated water have b e en 
calculated us ing the GASPAR II computer code ( S trenge , Bander and Soldat 
19S6) . The GASPAR code generated 50-year dose commitments  based on one y ear 
of inhalation or ingestion .  

Doses were determined for the maximal ly exposed individual and for the 
2 . 2  million peop le (age group distribut ion : 7 1 %  adult s ,  1 1 %  teenagers , and 
1S% children) l iving within a 50-mile (SO-kilometer) radius o f  the power 
plant . The pathways considered for both the maximally exposed ind ividual and 
the populat ion doses were inhalat ion , consumpt ion of agricultural product s , 
and external exposure . 

The following input parameters were incorporated into the computer runs . 
Consump tion rates for individual members o f  the populat ion are 434 lb /yr 
( 1 97  kg/yr) , 35  gal /yr ( 1 3 1  L /yr) , and 1 7 9  lb /yr (S1  kg /yr) for vegetab l e s , 
milk , and meat , respectively . Total annual agricultural produc t ion for the 
50�mile ( SO-kilometer) area surrounding the site is  1 . 2  x 1 0 8  lb s (5 . 3 2 x 
1 0 7  kg) , 1 . 4  x 1 0 8  gal (5 . 2 7 x 1 0 8  L) , and 1 . 2  x 1 0 8  lb s ( 5 . 44 x 1 0 7  kg) for  
vegetables , milk , and beef , respectively . 

Specific exposure pathways fact ions used are : 

• leafy vegetables from garden 0 . 5  
• other edib les from garden 1 . 0  
• fract ion of  t ime milk cows are on pas ture 0 . 6  
• fract ion of time beef are on pas ture 1 . 0 
• fract ion of t ime milk goats are on pas ture 1 . 0  
• milk cow intake from pasture 1 . 0  
• beef intake from pasture O . S  
• milk goat intake from pas ture 1 . 0  
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The populat ion distributions were obtained from an internal NRC document 
by A . S inisgalli , " 1 9 8 1  Residential Population Estimates 0-80 Kilometers For 
Nuclear Power Plant s . "  The x/Q ' values were obtained from Appendix W of the 
PElS (NRC 1 98 1 ) . The x/Q ' values for the maximally hypothet ically exp o s ed 
individual [ as sumed to be a child located at the site boundary full t ime , 
0 . 34 miles (0 . 55 km) west of the s ite who consumes goat milk from that s i t e ]  
was 4 x 1 0-6 sec/m3 f o r  the heated releases from the stack and 3 x 1 0- 5 sec/m3 
for the ground values . In addition , the ab solute humidity for the site i s  

. ,  3 8 . 0  g m • No credit for enhanced dilut ion from building wakes was taken . 

Exposure parameters for the calculations that are not specified above are 
contained in the GASPAR code . 

C . 3  AIRBORNE PATHWAYS AT THE NEVADA TESTING S ITE 

The trit ium dose to persons living within 50 miles (80  kilometers) o f  the 
site  of evaporat ion on the NTS was e s t imated utijg both s ite-specific informa-
t ion and generic parameter values . Site  data , including the number o f  
persons and locat ions , average wind speeds and their frequencies o f  occurrence 
in direct ion , were used in e s t imating atmospheric dilut ion fac tors at each 
populat ion locat ion following a method from the NCRP ( 1 98 6 ) . The inhalat ion 
dose from the tritium was then determined using an average inhalat ion rat e  of 
2 . 8 1 x 1 05 ft 3 /yr (8000 m3 /yr) and a total body inhalation dose conversion 
factor of 90  rem/Ci inhaled ( Strenge , Bander and So ldat 1 98 6 ) . The populat ion 
dose from the tritium inhalat ion was then doubled to include any contribut ion 
from the possib le ingest ion of contaminated vegetables from gardens in the 
50-mile (SO-kilometer) region . 

(a) Letter from S .  Black (Environmental Monitoring S t andard Lab o ratory , 
Las Vegas )  dated November 5 , 1 98 6 , to R .  Harty , Pacific Northwes t  
Laboratory .  Subj ect : "Data f o r  EPA AIRDOSE , NTS Wind Data-Yucca 
Flats . "  Available in NRC Pub l ic Document Room . 
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APPENDIX D 

BAS IS FOR TRANSPORTATION ACC IDENT AND 

TRANSPORTATION COST ESTIMATES 

Several of  the alternatives for disposal of  the accident-generated water 
involve offsite shipment of  the product waste forms . Because o f  the extremely 
low radionuclide content of these wastes , no radiological consequences are 
expected to result from these shipments , including consequences from norma l  
{ o r  incident-free) t ransport a s  well as accidents . However , accident s could 
occur and therefore , nonradiological fatalities and inj uries could also occur . 
The approach , bases , and results of estimating the number o f  fatalities and 
inj uries for each o f  the alternat ives that involves off site truck shipment s  
are describ ed in this appendix . The bases and approach t o  estimating trans
portation cos t s  are also described . 

D . 1 TRUCK ACCIDENT FATALITY AND INJURY ESTIMATES 

The general approach to  estimating the nonradiological impact s of acci
dent s during offsite shipment s  is to multiply the number of vehicle-kilometers 
by a fatality {or  inj ury) rate given in units of fatalities {or inj uries) per 
kilometer . The number of vehicle kilometers for each alternative is the pro
duct of the number of  shipments times the round-trip shipping distance . Acci
dent fatality and inj ury data , as well as shipping distances , are availab le 
for travel in three populat ion zones : rural , suburban , and urban {Cashwell et 
al . 1 98 6 ) . Therefore , the total fatalit ies {or  inj uries) over an entire ship
ping campaign is the sum of the products of the vehicle kilometers and fatal
ity {or inj ury) rates in each z one . The basic accident fatality rates , inj ury 
rates , and shipping distances used in this study are presented in Table D . 1 .  
Only truck transportat ion is considered . The accident data in Cashwell et al . 
{ 1 986)  were taken from statistics compiled by the Department o f  Transportation 
{DOT 1 98 5 ) . 

A f inal calculat ion was performed to estimate the number o f  accidents 
expected for each alternative . This estimate is based on the ratio of the 
total number of truck accident s in 1 983 to the total number of inj uries p ro
duced by these accident s {DOT 1 98 5 ) . This  rat io is 1 . 18 accident s per inj ury . 
To estimate the total number o f  accidents for each alternat ive , this rat io is 
multiplied by the numb er of inj uries that was estimated using the inj ury rates 
shown previous ly . 
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TABLE D . 1 .  Basic Truck Transportation , Accident , and Mileage Data 
(Cashwell et  al . 1 986)  

One-Way Shipping 
Distance (km) 

Rural 
Suburban 
Urban 

Fatalit ies /km 

Rural 
Suburban 
Urban 

Inj uries/km 

Rural 
Suburban 
Urban 

D . 2  TRANSPORTATION COST ESTIMATES 

Hanford 

3 , 3 7 0  
8 9 0  

2 9  

Shipment Dest inat ion 

6 8 1 0-8 
• X 8 1 7 1 0-
• X 8 1 0 1 0-
• X 

8 3 1 0-7 
• X 7 3 9 1 0-
• X 7 3 8 1 0-
• X 

NTS 

3 , 3 30 
820  

27  

Because o f  the low radionuclide concentrat ions in the accident-generated 
water , it is  assumed that all wastes  would be classified as LLW and could be 
shipped as a "non-highway-route-controlled" quant ity . Special p rovisions are 
required for the higher-activity "highway-route-controlled" quant ity shipment s 
that are not needed for the waste  product s  cons idered in this study . This 
section describes the approach and bases used to estimate transportat ion c o s t s  
and presents the result s for each alternat ive that involves off site shipments . 

A relat ively straightforward approach was used to estimate  offsite  t rans
portat ion cost s .  Unit costs  for non-highway-rout e-controlled LLW shipment s 
by truck were taken from McNair et al . ( 1 986 ) . The unit cos ts  for the se  ship
ments were g iven at $ 1 . 90 per mile ( $ 1 . 1 8 per kilomet�r) . This  unit cos t  was 
multiplied by the total one-way vehicle-miles to estimate the t ransportat ion 
cos t s  for each alternative . McNair et  al . ( 1 986)  indicated that this rat e  
should be mult iplied by only the numb er of loaded vehicle-miles . The numb er 
of one-way vehicle-miles was calculated by multiplying the number of  ship
ments  by the one-way shipping dis tance s  from TMI to Hanford ( 2 , 680  miles  or 
4 , 3 1 3  kilometers) and from TMI to NTS ( 2 , 6 1 2  miles or 4 , 20 3  kilometers)  g iven 
by Cashwell et al . ( 1 986) . The results of  the transportat ion cost  calcula
t ions for each alternative that involves offsite shipment s  are presented in 
Tab le D . 2 .  
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TABLE D . 2 .  Summary of  Transportation Cost  Est imates for Alternatives 
Involving Offsite Shipment s  

Alternative 

Forced Evaporation , 
Solidification with 
Offsite Burial 

Bulk L iquid Shipment 

Onsite Solidificat ion ,  
Burial at Hanford 

Shipment of  Res in 
Liners After Retreat
ment of  Accident
Generated Water 

Number of Transportat ion 
Shi;ements (a) Cost , $ Millions 

80 ( low) 0 . 4 1 

1 35 (high) 0 . 69 

420 2 . 1 

1 , 300 (low) 6 . 6  
1 , 600 (high) 8 . 1 

6 1  0 . 3 1  

(a)  In some case s ,  a range was given for the number o f  t ruck 
shipment s .  
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