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PREFACE 

In March 1980 the NRC staff published the draft version of this Final Environmental Assessment (NUREG-0662) and 
two subsequent Addenda for public comment. The staff received approximately

.
SOO comments on the draft Environ

mental _Assessment. Of these,· approximately 195 responses generally supported purging krypton from the reactor 

building, approxmiately 500 opposed it, and the remaining responses were either recommended alternatives for 

removing the krypton or comments that took no position on the staff's recommendation. 

This volume of the Final Environmental Assessment contains copies of letters and reports that suggested either 

decontamination alternatives or that in some way commented on one or more alternatives proposed in the draft . 
Environmental Assessment. Also included in this volume are representative letters either opposed to or in favor 
of purging krypton from the reactor building. These letters come from private citizens and groups, from the 

business and professional community, and from local, State, and Federal officials and organizations. 

Dr. Bernard J. Snyder, Program Director 
Three Mile Island Program Office 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 · 
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® 
Department of Energy 
Washington, D.C. 20585 

Mr. Willfam J. Dircks 
Acting Executive Director for Operations 
U.S. Nuclear Regulatory Commission (lllBD) 
Washington, D. C. 20555 

Dear Mr. Dircks: 

FEB 5 1980 

At the request of the Chairman of the Nuclear Regulatory Commission (NRC), 
the Department of Energy (DOE) is conducting a program in cooperation with NRC and the Electric Power Research Institute (EPRI), aimed at learning as 
much as possible from an examination of Three Mile Island Unit 2 (TMI-2) 
plant and equipment. This program was endorsed by the President in his 
December 7, 1 979 message responding to the Kemeny Commission report. In 
connection with DOE efforts to plan and conduct this program, I have become 
aware of the need to gain prompt access to the reactor system and core in 
order to replace mnitoring instr....entation and to begin the process of 
defueling at the earliest possible time. The increased knowledge and control 
of reactor conditions that would be gained by such prompt access is an important 
element in NRC's and the General Public Utility's (GPU) .utual objectives of 
assuring the continued safety of workers and the surrounding public. Such 
access is today precluded by the existence of radioactive gas in the con
tainment, the removal of which is currently under evaluation by the NRC. 

I understand that the owner, GPU Company, has evaluated alternative methods 
of removing the gas, and has concluded that a controlled purging which .eets 
all Federal regulations is the most acceptable alternative from a public 
health standpoint. GPU has requested NRC approval of that course of action 
in a letter dated November 13, 1g79, and �NRC has the GPU recommendation 
under active consideration. � staff has perforined an independent review of 
the matter, and has concluded that a controlled purging is indeed the 
preferred llll!thod. It would result in less publfc radiation exposure than 
accrues from many other power plants, both nuclear and fossil. The purpose 
of this letter is to urge the Commission to act promptly on the .. tter, and 
in the event of NRC approval, to offer the resources of the Department of 
Energy to assist in 1110nitoring off-site conditions during the purging process 
to help guarantee that conditions re.ain within acceptable li•its. The basis 
for t:� etc c'nclusion on purging is exp1 ai rej in the enclosure. 

Enclosurt 

�cerely, •• t ") -
• •  _'_..1 • 

6. II. Cunningham 
Assistant Secretary 

for Nuclear Energy 

1 

DOE REVIEW OF GPU RECOMMENDATION OF TMI-2 
CONTAINMENT PURGING 

There are at present about 44,000 curies of Krypton-85 gas in the TMI-2 
contain.ent at a concentration of about three-fourths microcurie per cubic 
centimeter. The GPU Company has requested approva 1 to purge this to the 
at.osphere from the plant stack at rates which are permissable within current 
Federal regulations and which would be 1110nitored to assure exposure to personnel 
is well within acceptable limits. The purging would be done over 1 period of 30 days or 1110re and would be done only when favorable weather conditions are 
present. The alternatives to controlled purging are : 

1) Maintain containment isolation while designing, constructing, and 
installing new systems to separate and isolate the Krypton gas from the 
contain.ent atmosphere. Complete functional systems to accomplish this 
separation at TMI are not presently available. DOE laboratories have 
estimated it would take at least two years to build one such system. We believe that the actual time including licensing would be longer, even 
with a crash program. Furthermore, subsequent storage and transportation 
of the separated Krypton would pose significant radiological risk to 
workers and the public. 

2) Maintain containment isolation while gas storage tanks are constructed, 
and then, using compressors, pump the entire containment atmosphere into 
these tanks. This storage option would require more than twenty-five 
•iles of thirty-six inch dimension pipe (filled to a pressure 340 psig), 
would take at least two years to procure, test and install, and would 
have to be housed in large buildings designed to provide adequate 
environaental protection to the storage tanks. 

3) Maintain containment isolation until the Krypton gas decays to lower 
radiation levels. The half life is 10.5 years. Thus, several decades 
of storage would be required . 

Each of these alternatives creates two principal difficulties which, we 
believe, .. ke them impractical and unsafe. 

First, they involve a lengthy delay in gaining access to the inside of the 
TMI-2 containment to begin assessment , cleanup and defueling operations on 
the reactor plant. Such operations cannot be safely conducted with the 
Krypton gas present. Access for work is urgently needed to assure that the 
reactor system continues to be maintained in a safe condition. The 
instruments which monitor the nuclear and thermodynamic condition of the . 
reactor core have been unattended, in a high h ... idity atmosphere, for over· 10 months. It is prudent and iiiiPOrtant for safety to replace these 
instruments with new and reliable instrumentation and controls as soon as 
possible. It fs also prudent to gain access to the reactor plant and 
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core in order to determine its configuration and to plan and implement 
the defueling operation at the earliest possible time. Delay in achieving 
the control that would result from these actions increases the risk to 
worker and public safety. 

Second, the delay associated with each of these alternatives increases 

the likelihood of uncontrolled release of Krypton gas to the environment. 

Such releases, because they could occur at or near ground level (rather 

than from a 160 foot high stack ) and because they may occur under 

favorable weather conditions, could cause higher radiation exposures than 

would the controlled purging. Such release could occur if, for example, 

the containment building atmospheric cooling equipment, which has been 

operating for 10 months unattended, should develop a failure. This could 

happen at any time, considering the extreme humidity conditions inside 

containment. Failure of this cooling equipment would permit internal 

containment pressure to increase slightly thus leading to small leakage 

which, although within containment leakage specification limits, has thus 

far been prevented by keeping the containment below atmospheric pressure. 

The proposed purging process is within all operable rules and regulations 

and is practiced by other operating utilities with no adverse effect on 

public health and the environment. A review of available NRC records 

reveals over 70 cases during the period 1971 through 1977 in which the 

annual discharge from a single nuclear power plant exceeded 44,000 curies 

per year of noble gas. Furthermore, studies conducted by the Oak Ridge 

National Laboratory indicates that the total integrated population exposure 

from discharge of radioactivity from a modern, high efficiency coal plant 

would be on the order of 1.2 to 11 person-rem/year. This compares to the 

estimated total integrated population exposure within 50 miles of TMI of 

about 1 person-rem as 1 result of purging. For comparison, naturally 

occurring radiation exposes the same population to over 200,000 person-rem 

every year. 

In the interest of safety, we conclude that the "prudent man" decision would 

be to approve the controlled purging of Krypton gas from the TMI-2 containment. 

2 

March 12, 1980 
Commissioner Jos, M. Hendrie 
Nuclear Regulator,y Commission 
Washington D. C, 

Commissioner Hendrie1 
Before the Manhattan project, the only radioactivity harnessed by man was 

radium, "At this time the total world supply was 1000 curies," (liE AUIOST LOST 
JETROIT, Fuller, page 27,) Depending on the source of information, estimates of ""iiiiiiiiii:l" radioactive emission from a "normally" operating atomic energy plant var,y 
from 35 to 70M80 curies daily. Think about this, · If a plant emits 35 curies daily, 
in 28,5 days this would be 1000 curies, If emissions are 70 cuties daily, the 
emissions of only 28.5 days would equal twice the world supply of the early Fourties, 

It was printed that you "bitterly derided.,,the time consuming safety preM 
caution,, .during cleanup of TMI., ,even if the entire amount of Krypton 85 were 
inadvertently released, the resulting exposure would be less than 1/10 of natural 
background." Isn't"nstural background" level an arbitrar,y figure? Are you saying 
that TMI has already released so much that our area has a "natural background" 
which would be abnormally high at any other location? What geographical ares 
would you need to get this 10% increase in "natural background"?. Would this include 
all life in a 50 mile radius? 100 mile radius? 200 mile radius? Do you also ignore 
the higher "normal" levels near TMI to get your low statistical projection? 

How heavy is Kr,ypton? How f'a.r would it travel? I! hat force winds would be 
required to get the 10% increase you predicted? 

To exhaust the estimsted 50,000 curies as desired by Me�Ed in 60 days, 833 
curies would have to be exhausted daily M 24 times the 35 curies "normal"; 555 curies 
would have to be emitted daily for 90 days ( only 16 times the 35 curies "normal") 
to get rid of this garbage, This is the cheapest, fastest, easiest method of 
disposal, Is it the safest? 

Mr. Hendrie, the people within the 5 mile area would welcome you and your 
family as neighbors. This is an invitation to share our fear and also the 
insignifi�ant fall-out from TMI, 

We want this cleanedMup, We want this done in a safe, humane manner. 

Sincerely, CL.....e-.. u), ���. �. jt��t?;.� 
Mr. a: Mrs, Charles W, Emerick, Sr. 489 Willow St. 
Highspire, PA 170J4 



HERD 
ONE CHOCOLATE AVENUE 

HERSHEY, PENNSYLVANIA 17Q33 
Edward R. Book 

President and Chairman 
717 I 534 • 3099 

March 10, 1980 

The Honorable William W.. Scranton I II 
Lieutenant Governor 
Commonwealth of Pennsylvania 
Room 200 
Main Capitol Building 
Harrisburg, Pennsylvania 17120 

Dear Bill: 

MAR 1 2 \930 

In my responsibility to the stockholders, employees and their 
families of Hershey Entertainment & Resort Company (HEROD) as well as to 
the countless others in this area who derive a living or benefit directly 
or indirectly from tourism, I would be negligent if I did not bring up the 
anticipated venting at TMI . 

Clearly, safety is the number one objective. Beyond that, 
however, we would respectfully request that the approximate 51-day vent 
mentioned in the media be scheduled either far enough in advance of the 
peak June-August tourism season or just after it as is 

(a) consistent with safety, and 
(b) least likely to impact negatively on the tourism industry. 

There is no need for me to belabor the point. There are many 
industries, interest groups and others who will suffer from the inevitable 
media blitz of the venting no matter when it is scheduled. We will support 
your decision with full knowledge that this tiger's tail puts you, and all 
of us here in Pennsylvania, essentially in a· "no win" position. The tourism 
industry of Adams, Cumberland, Dauphin, Lancaster, Lebanon and York counties, 
however, will be hard pressed to survive a second consecutive disastrous 
year if the venting occurs during the th�ee month peak season. 

Wishing you every success. 

Warmest regards, -zset. Book 
Chairman & Chief Executive Officer 

ERB:nsh ·:.·· 
HORTICULTURE a MERC:ANTILE. GROUP 

Henhey Meats. Horolley Dru1 Store • Henhoy Nurury • Hershey Gardens· Hershey Commluary • Horlller Vendlftl ·Hershey Gart�e 
· Hersllty Graphic Artl 

- RESORT GROUP -

�=::�:·�:t.:wc�:a'�lt�:�:.y �r.·:��'===-��=-�·� t,�:;t·,��':'G�;·��;,�:.c;���:;•z �::Oc':.��.;�u.��t�·.:,'::.:-� 
- S�RTS a ENTERTAINMENT GROUP -

Hershl!vo•rlr • HershevDIIrk Arena· Hershev Hockev Club· Hershev Mu•um of Am•rlun Life· Henhevhrk Bekerv • Herthev�tark Stedlum ,.. 
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ENVIRONMENTAL COALITION ON NUCLEAR POWER 

- Mr.-..-R.D.•t,,_..,_,Po.l7183 717 ..... 28311 
Dr.Jucllltt.laltlltnld-4330rt-A-,S1otoCoi ..... Po.l-l 114-23741111!1 

Marth 14, 1980 
Dear Sir or Madam: 

Below are my comments on NUREG-0662, the Environmental Assessment 
for the. Decontamination Df the Three Mile Island Unit 2 Reactor Building 
A�sphere," which I abbreviate as EA. 

With the release Df this EA· and the unnecessarily short 15 day public 
comment period, the NRC Staff continues its policy of mismanagement:by 
crisis which has become SD typical throughout the continuing TMI-2 accident. 
The Staff continues to invent crises so as to force the implementation of 
the "action" Dr "fix" that 1s ready to be implemented or in place and 
which has already been decided upon by the NRC Staff and the suspended 
licensee. This policy of action by �risis was used to force the use Df 
Epicor II in late 1979, and is used ·again in this EA. The result Df this 
is that because of the invented crisis, public deba�e and comment is· 
severely limited. 

This. failure Df the Staff tD deal in an honest and forthright method 
with the public began much earlier in the course Df the TMI-2 accident. 
One unfortunate example is the silly and meaningless·methDd used by. the 
NRC public relations.Dfffce in King of Prussia, Pa. ·This office, �hroughDut 
the month Df April was una�le {or. refused) tD offer useable Dr interpretable 
data concerning the ongoing releases of radioactive gases (mainly� iodine-
131). What the office did report was vent exhaust gas concentrations, 
with no mention whatsoever Df the vent exhaust rate or

. 
total quantities of 

radioactive gases on an hDur1y Dr daily basis. This poliey was also 
carried out through the issuance by the NRC of the various· PNO bulletins . . 1 . . 

throughout the early course. of the a�cident. 

1See, for instance, PN0-79-67X, page 2. Here are listed ·
a number Df iodine-

131 concentrations in the ventilation stack. With no further information, 
these ntlllbers are meaningless and uieless, since there is no specification 
of the vo lume of gas released duri�g the specified time periods. 
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.In an attempt to get accurate, timely, and useable infol"'lation among 
other things concerning the TMJ-2 accident, I filed an emergency petition 
in accordance with the Commission's rules (10 CFR 2.202(a)(l) and 2.206(a)) 
on April 27, 1979, and supplemented on May 16, 1979. These requests asked 
for a public hearing before any change in plant status or plant technical 
specifications, or before the '�difications of equipment, processes or 
structures at TMI-2. • (May 16, 1979, SuppleJIIellt, p. 9). Not only was thfs 
request ignored in its entirety, the meager flow of accident-related 
information that had been coming to the lawful intervenors in the incomplete 
TMI-2 licensing process soon dried up. Oespite involvement in the TMI-2 pro
ceeding since 1974, and despite the specific requests (above) for information 
and pubHc hearings, the initial receip.t of the Epicor II EA arrived only 
after Epicor II had been designed, purchases, and constructed, and after . . . 
public c011111ent had been received, on October 20, 1979. Of course, at that 
time, an offer of hearings was made by the NRC, but only after the fact, 
and only after all other alternatives had been precluded, and all public 
COIIInents were rendered useless. 

Now, a year after the accident began, there is a new emergency. 
Suddenly, the krypton-85 remaining in the containment building must be 
vented, and the only way just turns out to be exactly what the suspended 
licensee and the NRC Staff have already agreed upon. Here again, a crisis 
has been created so as to preclude meaningful public comment and.a thorough 
evaluation of alternatives. There does not appear to be any reason.what
soever why this subject of krypton disposal could not have been approached 
on a rational, deliberate timetable. Instead, the Staff stalled and seemed 

to ignore the problem of equipment failure inside the TMI-2 contaillllll!nt 

structure until the spectre of i11111inent failure could be· used to create a 

crisis to force an otherwise unacceptable krypton dispoal option. 

So here we are again. A new ·c:risis has been found, and a new, 
forced option has been chosen quietly by the Staff and the suspended 
licensee to again preclude.meaningful public involvement and meaningful 

discussions of alternatives. 

The options suggested in the EA are sufficiently rigid and poorly 
thought out that little choice is offered· among them. For instance, the 
reactor building purge option (to take place slowly, over the period of 

blo months) obviously releases the krypton to the atmosphere, but at the 

site of the accident. It is inconceivable that this option would not add 

4 
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greatly to the ��ental stress and anguish alreacly suffered by the residents 
of central Pennsylvania. Yet the other systeiiS of krypton removal (charcoal 
.a.sontion, gas ca.pression, cryogenic processing, and selective absontfon) 
all ass- that the krypton is to be contained somewhere until it all decays 
(the half-life is about 10 years). Th!s rigid assumption allows the Staff 
to raise the s��ectre of accidents in the storage of the gas. The Staff 
does not see�� to view as a workable illternative the collection of the gas. 
the re1110val ff'OII the site to some unpopulated place, like the Atlantic 
Ocean,�· Pacific Ocean, the Antarcti�,· or the Arctic, and the release 
of the krypton there under specified conditions. Such an option would go 
a long way toNard restoring. public confidence in the NRC. 

There are at least two other alternatives which iHtve not beep eva)uated 
by the NRC Staff. I can onl�- speculate as to the reaso�s for these omissions. 

First, if iiiiDinent failure of 4!!!uipment in TMI-2 is indeed a real 
probll!ll, the gas could si��ply be trilll$ferred to the containment struct11re 
of TMI-1, �ich will not be· operable for .,.ths or years if ever,; anY�ray, 
Then, the needed llilintenB!Ice could ta{te place at TMI-2 without the need to 

subject the alreacly trauaatf�ed resi�ts of central Pennsylvania to further 
��ental torture and involuntary radiation exposure. Of fOUrse, once· in the 
TMI-1 contafr���ent, one of the other dispoal options could be implemented at 

an orderly pace. 

Secondly, the contain��ent structure could be vente� rapidly, as in a 
•putr release. This shou.ld take place in an orderly filshion, on a dily 
with predetenrined lll!teorologi:cal conditions (as steildy winds ilnd full 
sunlight to enhilnce upward mixing). Such il pliln could be announced well 
in ildvance, with the iiCtual release to take place, for instilnce, on the 
first Silturdily or Sundily which meets the ��eteorological criteria. The 
adwantages of this plan are lfsted bel.ow: 

l) It is quick, •nd .the public can be reassured thilt the giiSeo.us 
releiiSe probla is over wfth. 

2} Those llll!llbers ·of the public who choose not to be exposed to 

radiation for which they get no benefit ilnd those who simply 
want no further invo11111tary radiation expoc;ul"'! for theiiSelves 

. '· 
and their children (and the unborn) can simply leilve the •rea 
to be affected for the day. Costs would be llfniMl , as would 

be the total population exposure. 



3) The NRC and the suspended licensee could break with their past 

practices and demOnstrate a modicum of concern for the feelings 

of the public . 

4) People all over the world would for the very first time learn 
how many members of the affected public would take 

protective actions appropriate to reduce or avoid 
exposure to radiation or to radioactive materials. 
(10 CFR 1 40.85(b)(4)) . 

The only disadvantage that I can conceive of to the "puff" option 
would be that the nuclear industry and its unquestioning promoters in , 

government, including the NRC itself, would also find out how many people 
don't want to be exposed to any more radiation from TMI-2. Such knowledge 
would undermine the myth of public acceptance of unnecessary radiation 

exposure and would look bad on the record of future reactor licensing 
proceedings. 

For each of the "less preferred" options in the EA, the Staff discusses 
the time required to implement the option . In none of these discussions 
does the Staff acknowledge that many months have already been wasted by 
the inaction (or inattention )of the Staff and the suspended licensee to 
the krypton problem . The public must not be held hostage and again used 
as.guinea pigs in the continuing TMI-2 accident as a result of the incom

petence of the NRC Staff and the suspended licensee. 

The "preferred option,• that of slow venting into the atmosptiere 
requires the public to continue to trust and rely on both the NRC Staff 

and the suspended 1 icensee. The TMI-2 accident has amply demonstrated 

that neither is worthy of trust. 

/ -.:..--.) /·' /' ; ��,;�,·tu�'/1. -<l;<fcJ... uV 
(/ ' . 

Chauncey Kepford 
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Hr. Denton, 
Nuclear Reculatory Commission 
Hiddletollll, Pa. 

Dear Sir, 

March 17, 1980 

I am stroncly opposed to ventinc Krypton 85, cas into 
the atmosphere !or the !ollowinc reasons. 

Krypton 85, has a hal! life o! 10.8 years, and to date 
the lone term effects are not known. Studies o! Krypton 85, were 
not becun until 1973, o! the small amount o! information collected 
research shows the trend is upward. 

I! normally operatin& nuclear plants routinely release 
twenty thousand times more Krypton into the atmosphere each 
month than than what has already been released, this is more reason 
why you should not release this cas into the atmosphere, but use 
the safest method available, recardless of cost to the Utility CQ. 
Where radiation is concerned, cost should not be considered. 

People in the Delaware Valley have had considerable rad
iation exposure in the past !our years. •e had fairly high levels 
o! fallout !rom the Chinese Nuclear explosion, people were subject
ed to more than was necessary due to the delay in in!ormin& 
people the fallout was passin� over this area. Many people had 
clothes dryin& on the line, remained outdoors loncer than they 
would have had they been informed, windows were open and summer 
furniture was lett outside. Then the Three Mile Island accl1ent 
that released unknown amounts of radiation in the first hours after 
the accident that was not monitored. There were continuous releases 
o! radiation from March 28th, thru Hay 23rd. Now the Krypton 85, 
!rom the airlock and you want to release more. 

· �. -�- :-ck 
I! this &as is released into the atmosphere when other 

safe methods are available it shows lack o! concern !or human life. 

Sprin& is almost �ere and cattle will be �razine and 
it will be plantin& season, all this �round could be contaminated 
and the more of these products we use the treater the risk to our 
health. The milk from all of this area is pasturized to,ether. 
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I !eel that people workin& with radioactive material 
are becomin& very lax in the handline o! it, I don't know i! 
it is because the daa,ers are kept at a low key and they are 
not impressed with the responsibility they have, not only in 
protectin& themsel! but the earth. 

Human su!ferinc, the lives that can be lost, and the 
earth cannot be replaced, other methods of producin& safe 
electricity can be used. 

Sincerely 

/� /1_2/M;.__.n. 
Mrs. B. Wilkinson 
48 Oreco• A.ve. 
Cherry Hill, I.J. 08002 
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ENVIRONMENTAL PoucY CENTER 
317 Pennsylvania Ave .• S.E .• Washington. D.C. 20003 

(202) 547-6500 

Karch 20, 1980 

�o- s20 
Sute.ent of Eleanor walters, llashi.ngton Representative 
Presented at the EnviroiDlelltal Impact Stat......,t Scoping Meeting, Baltimore, MD 

The Envirouaental Policy Center opposes the Nuclear Regulatory 

eo..ission's proposal to release radioactive gases and water from the Three 

Mile Island reactor into the atmosphere and Susquehanna River. It is our --
belief that entombing the radioactive wastes within the containment is an ---
option which hall__!<?�_ been throughly explored by the NRC. By keeping the 

radioacti�ty o�site, it will not pose a thr�at to the health and. safety of 

persons living down wind or down str ....... 

The reasoning behind the proposal to slowly vent the krypton is 

that the gases must be removed before clean-up operations can begin and that 

thi.s will k_!!ep health hazards to a !llinimum. It does not matter � however, 

what the rate of venting is because the total radioactivity vented is the 

BaBe- There is an increasing amount of scientific data which su�gest the 

SBDUDt of genetic damage in the exposed population will be maximized by slow 

releases over an extended period of time. 

Kore specifically, spreading out a given total dose minimizes 

the sbort-tera biological. effects but actually maximizes the much more serious 

long-tera effects which include genetic damage. This is because the immediate 

cause of radiation-induced disease is damage to the DNA. Reproduction of mis-

inforaation eventually results in a visible effect such as cancer. At low 

levels of exposure it is extremely unlikely that a cell will be so damaged 

that it cannot reproduce itself. At higher levels of exposure, however, cell 

killing is more l1keiy. A dead ce�i cannot produce a cancer or future genetic 

defect. 
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The release of the con tamina t e d  wa t e r  from the rea c tor p o s e s  

t h e  same t y p e  of long- t e rm risk t o  pub l i c  heal th . In fa c t ,  i t  i s  mo re o f  a 

threat to public health because the Susquehanna River p rovid e s  the d rinking 

water for southeast Pennsylvania and northe a s t  Maryland resident s .  I t  i s  a 

maj or tributary to the Chesap eake Bay -- one of the U . S . ' s  mo s t  frag i l e  and 

product ive ecosy s t ems -- thus , further rad i a t i on contamina t ion can result by 

the incorporation o f  long-lived radionuc lides in the food cha i n .  Should the 

Chesapeake be contamina ted by the TMI radioac t ive was t e s  the economic and 

environmental reprecussions would be deve s t a t ing . 

The f ederal government has cons i s t ently mainta ined tha t TMI 

radiat ion releases are not harmful to the public . It has not been able t o  

determine , however ,  wha t i t  caus ing t h e  increased incidence o f  spontaneous 

abortions , s t i llbirths , and illnesses among TMI resident s .  Rad iat ion may not 

be the only reason for this increase but i -.  i s  unlikely that i t  has not a't 

least contributed to i t .  

Because releasing the was t e s  wi l l  create the potential for 

addi t ional health prob lems among a larger population and contaminate the 

environment , the Environmental Policy Center proposes tha t (1) the NRC adop t 

an . a l ternative to releasing the radiation into the environment , such as 

entombment ;  (2)  the Environmental Pro t e c t ion Agency increase its on- s i t e  and 

off-site moni toring capabil i ty ; '  (3) the Pennsylvania and l'ary land Health 

Departments moni tor vegetab les , frui t ,  and dairy produc t s  grown down s tream 

from TMI for stront ium ;  (4) independent moni toring systems be implemented ; 

(5) the NRC , EPA , state , and independent moni toring data be analy zed by 

independent reseacher s ;  and (6)  the c o s t /bene f i t  analyses include the long-

term health c o s t s  created by TMI . 

Remarks to be present ed to 
Nuc l ear Regulat ory Commiss ion 
Department of Envi ronmental Resources 
Metropo l it an  Edison Company 
at E l i zabethtown High Schoo l ,  7 : 30 p . m .  
o n  Thursday March 20,  1980 

MY name is Harry L .  F l ic k ,  Jr . and I serve as the execur. ive d i rector o f  the 
Pennsylvan i a  Dut ch Vis i tors Bureau (PDVB) . The PDVB is a non-profi t trade organ i zat i on 
composed of approximat ely 425 members dedicated to promo t ion of Lancas t er County as a 
vacation and bus iness meet ing area . 

As a resu lt of its e fforts ,  the PDVB has he lped to est ab l i s h  the Lancast e r  
County v i s i t o r  industry as t h e  fifth largest in the s t ate , generat ing sales in 1978 
of $233 . 5  mi l l ion and creat ing j obs for 10, 200 Lancas ter County res ident s .  In 
addition , Lancaster County' s  tour i sa industry provided t ax  receipts to the s t at e  and 
county in the amounts of $ 14 . 8 mi l l ion and $493 , 000 , respectjvely,  as reported by 
the Uni t ed Stat es Tuvel Data Center. 

The PDVB is gratefUl for this opportun ity to present i t s  remarks i n  regard to 
a serious p rob lem. The p rob lem po int in reference i s  the c lean up operat ion at 
Three Mi le Is land nuc lear fac i lity. 

After nearly one year s ince the accident at Three Mi l e  Is land , it should be 
evident that the acc ident had a signi ficant impact both psycho logica l ly and econo
mically on the area . For example, in 1977 the PDVB logged 495 , 000 visitors at its 
Route 30 locat ion, in 1978 it togaed 516, 000 visitors , but in 1979 the bureau logged 
only 2 1 4 , 000 vis itors . Obvious ly, the Aaish po l io scare and spot shortages o f  gas o l ine 
exacerbated this condit ion, but the potent ial danger as present ed by the news med i a  
was t h e  most s i gnificant cont ribut ing factor in t h e  dec l ine o f  v i s itors t o  Lancaster 
County. 

· 

Unfortunately, for the wel l -beinl of the area economy, the obj ectiveness o f  
the media report ing has not improved. It seems that t h e  news med i a  h a s  chosen t o  
give a high priority to t h e  report ing o f  news on t h i s  event wh ich h a s  already been 
inscribed in our history books and to report on subsequent event s  at TMI i n  a · 
most economical ly detr imenta l  way. 

A perfect examp l e  of this style of s ensat iona l i sm is the ��rch 10 venting o f  
a minute amount of Krypton 85 gas . Nat ional an d  local t e l ev i s i on , radio and p rint 
media proc l aimed radioact ive gas bein1 re leased during the c leanup procedures at TMI . 
The travesty of the reporta1• was the failure to note the amount' and to �e lat e it to 
the known danger. Perhaps i f  that were done the pub l ic may ask why in fact was . it 
ever mentioned in the first place. · 

Acting in response to a de luge of calls at the �RC field office in Midd l etown , 
C l i fford L. Jones , Secretary for the Department of Environmental Resources ca l l ed 
the amount of rad iat ion "min iscule and ins ignificant in terms of any environmental 
or health impact . No precaut ions of any kind are necessary . "  A DER radiat ion spec i a l i s t  
reported that l e s s  than SO mil l icuries o f  Krypton 85 were to be released , compared t o  
approximately 5 0 , 000, 000 ai l l icries i n  t h e  ma i n  containment bui ld ing . 
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Page two 

It is import ant to note that the release of SO mi l l icuries - compares to the 
rout ine vext ing with government approval of approximat ley 1 , 000 cur ies each month 
at operat ing nuc lear power p l ant s .  A DER spokesperson said : "If a pe rson stood a t  
the s i t e  boundary for t h e  ent i re three day period , t o t a l  c a l culat ed exposure would 
be less than one- t enth of a micro-rem .  Dur in g that same t ime , the person would be 
receiving somewhere between 500 and 720 micro- reas of exposure from natura l 
bac kground . " 

· 

The point to be m&4e is that des p i t e  s c i ent i fic know l edge of the insigni ficant 
impact to be made by thi s gas re l ease tor some reason it never became the predominant 
feature of the news releases . The Vis itors Bureau urges that a l l  news rel eases in the 
fUture contain an explanat ion ( in layman ' s  terms )  of the phys io logical and 
enviromental impact . It is the opinion of the Vi s itors Bureau that such informat ion 
aight then be conveyed to the pub l i c  in estab l i shing the appropri ate perspect ive to 
this situation . 

The v i s i tors indbs try p lays an important ro le in the economy of Lancas ter County 
and more attention must be shown to those factors which would adver s e l y  impact upon 
its performance . �cording to s t at ist ics report ed by the Pennsy lvania Travel Industry 
Adv isory Counc i l , 100 tourists per day caus e an increas e of 459 in the popu lat ion , 
create a demand for 140 new househo lds , rai se enough in tax receipts to support 156 
s choo l chi ldren, increase bank depos it s by $144 , 000 , increase reta i l  sales bY $ 1 . 1 
mi l l ion ,  provide financial support for seven ret a i l  estab l i shments and 1 1 1  new industry 
related j obs • .  

From these figures it should be abundant ly evident that the vi s i tors industry 
interfaces with the local economy in a very dependent fashion . Furthermore , i t  
shou ld be quite c l ear that very care ful attent ion must be given to t h e  preparat ion 
of n ews releases and the conduct ion of news conferences . The Pennsyl vani a Dutch 
V i s itors Bureau urges the llucl.ear Regulatory Coaaiss i on ,  the Department of 
Environment Resources and Metropol it an  Edison Company to coord inat e thei r  medi a 
releases taking into cons ideration the fol lowing po int s  and to serve as a l eader 
for others in the industry in report ing the facts in the perspect ive in which they 
happen . 

On behal f of the Pennsy lvan i a  Dutch V i s itors Bureau , I apprec i a t e  hav ing th i s  
opportunity to present t h e s e  fac t s  to you . I f  t h e s e  suggest ion s  a r e  fo l l owed in  
the manner i n  wh ich they a r e  int ended, Lancaster County ' s  economy c a n  b e  assured 
of a s t eady recovery from this unfortunate inc ident . Fai lure to do so wi l l  man i fest 
itself in econom ic despair that w i l l  affec t  all aspect s of - tiur uaio�o ' s  �cunomy . 
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Dear Mrs .  Prel esnik, 

Mrs . Pat r ic ia A. Rodde 
202 E. Maywood Ave . 
Peor ia , Illinois 6 ] 603 

March 2 2 ,  1980 

Af ter hearing the d iscu s s ion of the problems at the Three Mile 
I sland Nuclear Plan t ,  and the NCR ' s  plan to vent the Krypton gas , my 
husband mentioned a safe alternative to the NRC ' s  plan . 

S inc e  my husband is a regis tered profess ional Mechapical 
Engineering Consultant , licensed in t"" s ta t es , who spec ializes in 
Heating , Ventilating , and Air Conditioning of s truc tures , I thought that I 
would pass his idea on to you . 

" One or more large capacity a ir compressors could be used to 
evacuate the containment building . The discharge of these compressors would 
be piped into pressure radioactive shielded s torage conta iners or tanks . In 
this manner all of the Krypton gas could be removed from the containment 
bu ilding and taken to a place more suitable for d isposal . "  

According to my husband , this method o f  extraction i s  so s imple 
that he can no t believe that i t  wasn ' t  brought up before . The expense will 
be greater , of cour s e ,  than j us t  v en t ing the Krypton gas to the atmospher e ,  
but then , the safety of the cit izens of Middletown w i l l  also be insured . 
This method will also be more time consuming but if it can relieve the 
cit izens of fear of danger from accidential contamina t ion would not this be 
""rth the added t ime and expense? Who knows this might also increase the 
confidense in the credibility of the NRC to handle such problems in the years 
to com.e. 

Mos t  S incerely , '--rry.�.Ch�WtcL� 
Mrs . Richard J .  Rodde 

cc 

Mr. Jack Anderson ABC News 

Nuclear Regulatory Commiss ion Washington, D . C .  



• 



Janet B .  Allen 

1 09 Garfield Ave . 

Cherry Hill , N . J . - 08002 

Nuc lear Regu latory C ommission 

Post Office Box 3 1 1 
Middletown , Pa . - 1 7057 

March 24 , 1 980 
Dear Sirs : 

I wish to add my protest to the �ntjni of the radioac tive gasses 

at TMI into the atmosphere . I urge y ou to insist on the more.  expensive 

alternative of liquifying the gas by "freezing" it - and insist on 

working immediately toward that end . 

I also urge the c onvers i on of all exi sting plants ,  and thos e  under 

c onstruction , away from nu c lear power . The c laim that nu c lear power i s  

cheaper rings hollow when a n  acc ident requires expensive clean-up . I t  

a l s o  fai ls to take into acc ount the cost of lives and health . I feel 

it i s  entirely irresponsible to proceed with nuc lear power . Not only 

are the plants themselves sub j ect to accident , but the safe c ontain

ment of the nu c lear "garbage " and its long-term storage i s  impos sible . 

No matter what stringent measures are required for the transporta

tion and storage of thi s rad i oactive material , it is ridiculou s  to 

even imagine a 99 . 2% of c ontainment ( the Safe leve l ,  acc ord ing to Dr . 

J ohn Gofman) at every stage , hour after hour , day in and day out ,month 

after m onth for many years , When Dr . J ohn Gofman , one of the pi oneers 

in nuc lear power , i s  now preaching against it because of his years of 

studying the effects of radiation and c ons equent c onclu s i on that no 

leve l of radiati on i s  safe , we must heed his words . 

Even if the impossible percent of c ontainment c ou ld be guaranteed , 

the danger of sabotage or of a c onventi onal bomb being dropped on 

a nuc lear power plant , which wou ld have a wor se effe c t  than an atomic 

bomb , the risk i s  too great . 

X. 
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Dr . Gofman claims that if we stopped wasting energy , largely 

through ineffi c i ent heating , we wou ldn ' t  "need " nuclear power . 

Until nuc lear fu s i on , which has no harmful by-produ cts and n o  

problem o f  storing rad i oactive waste , becomes ec onomically worthwhi le , 

HALT ALL NUCLEAR PLANTS ! 

Meanwhi le , expense in dollars must not be chosen above expense 

in health and live s ! Insist on the more costly clean-up at TMI - and 

add that to the cost of nuc lear power , proving that nuclear plants 

are not as economical as their advocates c laim . 

Sincerely , • 

� . .f /f: /) P' '; / (;'. � .  v,) . (.(.{':,&::/7-<._..-' 
(/ 



Nu clea r Re gulatory C om,ni s si on 
P . O .  i3ox 3 1 1  

W: i ddle tow n ,  Pa . 1 7057 

Dear Si r :  

502 Mea�owpark Lane , 
Media , pa . 19 063 

March 24 , 1980 

Our c o l l e f e  s tudent s are t 1e na re n t s o f  our next 

gene ra ti on .  Maay w i l l b e  oare nt s  i n  the next few years . 

I understand you are making a deci sion about ve nting 

Kryp ton 85 i n t o  the a tmosphere by Apri l . l8 ,  

My s u gee s ti on ,  bri e fly , i s  tha t i f  thi s venting could 

be' delayed abou t a month , until around May 25 , m o s t coile ge s 

in the a rea w i l l  be closed for vacat i o n .  The s e  s tude nts w i ll 

be spread all ove r the c ou ntry . I don ' t k now exact 

fi gure s ,  bu t ,  I t�i nk a t  lea s t  15 , 000 c ri t i c al a ge young people 
would be ou t of the a rea . T!'l.i s  would i nc lude s tu�ents a t  

M i l le rsvi l l e  State C o l lefe , P e n n  S ta t e  Ca':)i tol Cam pu s , 

Fra nkl i n  a nd Ma rsha ll ,  El i zabe thtown, York and �any o ther 

co ll ege s . ' ' I ho pe you w i l l  give thi s i dea s o'!le toought . Thank 

y ou for reaiinE my l e t te r .  

s i nc e rely , 

/} '] v<Y.�� 7\. 'Ta.� 
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SU ITE 17, MEDICAL AllTS BUILDINC 
2328 AU BUilN AVEN UE 

CINCINNATI 45219 

LEE J. VES PER, M. D. 

Nuclear Regul atory Commi s s ion 
1 7 1 7  H Street Northwes t  
Washington , D . C .  2 0 0 06 
Dear Sir : 

March 24 , 1 9 8 0  

Recent t e s t imony before the NRC h a s  sugges t ed that res idents  
in the immediate area o f  the Three Mile  I s land nucl ear power 
p l ant would be severely disturbed by the release of rad i o 
act ive krypton into t h e  atmo sphere at the Three Mi le I s l and . 
On the other hand , the staff members of the Nuclear Regulatory 
Commi s s i on bel ieve that only by removal of thi s  radioac t ive 
gas can decontaminat i on of this damaged uni t  be cont inued . 
I f  the radioact ive gas i s  not removed , a mul t imi l l ion do l lar 
fac i l ity would be unusab l e .  

I recommend vent ing the radioact ive material into an enc l o s ed 
bal loon and attach this to a hel ium balloon ,  pul l  i t  over the 
At lantic  Ocean and release i t . A remote explos ive device could 
be attached to the krypton - containing balloon so  that it could 
be des troyed when i t  reached an appropriate he ight over the 
eas tern Atlant i c .  

I f  your technicians feel that the release o f  thi s  smal l amount 
of krypton in the region of Three Mile  I s l and would be s afe 
(but i s  prevented by the understandabl e  emotional sent iments  of 
the local res ident s ) , surely the release o f  this s ame rad i o 
act ive material at great he ight over a n  unpopulated area would 
even be s afer . 

I would l ike very much some acknowledgement that this letter has 
been read by at least  s ome one on your staff and if this idea is 
defect ive , I would appreciate the err in my reasoning pointed 
out . 

Thank you very much for your cons iderat ion . 

LJV/mb 

S incerely ,.yours , 1,/ :!;;:/ Lee J .  Vespe�D .  



Mr. John  Ahearn 
Chairman 

March 24, 1 9 80 

Nuclear  R e g u l atory  Comm i ssion 
1 7 17 H.  Street NW 
Washington , D.C. 20555  

Dear Mr.  Ahearn , 

We t h e  undersigned w o u l d  like  to officially 
pro test the  hearings concerning Three Mile Island 
which  are presently being held  in Pennsylv ania. 
As citizens  of Connect icut  we feel t h at hearings 
should b e  held  in Connecticut as t h e  venting o f  
Three Mile  Is land affects us as well  as t h e  
residents o f  Pennsylvania. We are especial l y  
conce rned with  t h e  venting process , cau sing 
the re lease o f  not  o n ly krypton gas  into the  
atmosphere b� t - other more h a z ardous radioactive 
g ases . As  mothers we  are especially  concerned  with 
the  alpha �nd beta part i c l es which are making 
their way into the  food ch ain. 

(i?,b��..A-Q� 
Ms . Rosanne MaroJfkhan i 
15 Old Stamford Road  
New  Canaan,  Connecticut New Canaan . Connecticut 06840 

06840 
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Docket No . 50-320 

MEMORANDUM FOR : 

FROM : 

SUBJECT : 

UNITED STATES 

NUCLEAR REGULATOR Y  COMMISSION 
WASHINGTON. D. C. 20555 

MAR 2 � 1980 

R i chard H .  Vol l mer ,  Di rector 
TMI -2 Support 

Jan A. Norri s ,  Sr. Envi ronmental Project Manager 
Envi ronmental Projects Branch 2 ,  DSE 

COMMENT ON THE ENV I RONMENTAL ASSESSMENT FOR TMI -2 
DECONTAM I NAT ION { NUREG-0662 ) 

After hav i ng read the Envi ronmental Assessment for Decontami nation of the 
Three Mi l e  I s l and Un i t  2 Reactor Bui l d i ng Atmosphere , NUREG-0662 , I woul d  
l i ke to poi nt out that for the gas compre s s i on method the vol ume o f  contami nated 
a i r  to be stored cou l d  be drasti cal l y  reduced by i ntroduc i n g  the repl acement 
vol ume of gas in contai ners in order to prevent m i x i n g  and d i l l u t i on of the 
contam i nated ai r .  The repl acement gas ( such as hel i um)  cou l d  be contai ned 
in f l ex i b l e  (or r i g i d )  bal oon s .  Vary i n g  the s i �es of bal oons woul d  mi n i m i ze 
the i nters ti t i a l  vol ume . 

Theoret i cal ly,  only one reactor bui l d i ng vol ume woul d  have to be compressed 
and d i sposed . Practi cal ly,  only the b u l k  of the gas coul d  thus be purged , 
however , the rema i n i n g  vol ume to be drawn off by feed and bl eed operati o n  
wou l d  b e  s i gn i f i can t l y  reduced . After purgi n g ,  the bal oons coul d  b e  col l apsed 
and after decontami nati on d i s posed as l ow l evel waste . 

Jan A .  Norr i s ,  Sr.  Envi ronmental 
· Project Manager 
Envi ronmental Projects Branch 2 
D i v i s i on of S i te Safety and 

Env i ronmental Analys i s  

v 

Jolm Collina 
Deputy Director 
'l'MI Support Group 
US !luclear !Wgulatory COIIII!Iission 
Dotar Mr .  Collins , 

�'arch 25, 1 'leO 

This htter is in response to the HRC request for p!lblic co-nt 

on the proposed venting of lrypton guo fr0111 the 'I.'MI Unit II contain•nt 

bliilding .  As resict.nts of Imldonarry Township living within a ndla of 

TMI, .. are vary concerned with the progress of the Unit II !Wconry 

Effort. ..,. believe that the radiation clean-up o�ration and eventual 

de-fueling are essential to the p!lblio safety of this area. 

·Therefore, .. 1110st detiniteq concur with the Mtt &1/HRC proposal 

to vent the l'rypton gas within the Unit II containment building into 

the atmosphere , It is the onq logical and sate vq to proceed consid

ering the status of the Unit II reactor and associated aqui�t. 

'lie are the parents of five children all 1mder aigbt ye.ars of age .  

..,. do not teal this radiation release wi ll  harm thea or ourselves .  How-

anr, .... do teal that turtbar alays in the IWconry Effort will jepor
disa their health and safety because of the increased risk of uncon

trolled rel�tasas , aqui�nt failures ,  and re1110ts but possible :rurt.har 

core daaage . 

In closing, w would lib to tab this opportunity to thank y011 and your Statt for your work and attorts in a •-U.s 11Dfriandq and 
inccmsiarats �nt. 'l'hara are IIIUI,T people of the area ·  vbo appra

oiats vbat y011 are doing. 

Vary tru�� 
�andi�r George 



·TMI Support Staff 
Offi ce of Nucl ear Reactor Regul ation 
U. S. Nucl ear Regul atory Conmi ssion  
Washingto n ,  D .C .  20555 

3/25/80 

SUBJECT : Draft Envi ronmental Assessment for Decontami nation of 

Dear Si rs : 

the Three Mi l e  I s l and Uni t  2 Reactor Bui l d i ng Atmosphere , 
March 1 980 

I have persona l ly revi ewed your Envi ronmental Assessment for Decontami na
tion  of the TMI Uni t 2 Reactor Bui l di ng Atmosphere and offer the fol l owi ng 
comments as constructive cri ti ci sm of your report . Al though I .agree 
wi th your concl usion , that be.i ng that purg i ng the reactor bui l di ng i s  
the most i ntel l i gent opti on avai l ab l e  i n  consi deration o f  the need to 
mai ntai n the i ns trumentation and equi pment i ns i de ,  I do have some 
general cri ti ci sms whi ch are identi fi ed bel ow ,  as wel l  as some 
specific  comments , attached . 

The EA l acks the perspecti ve requi red by the publ i c  to understand the 
si gni fi cance of the proposed ·action . A compari son of the dose consequences 
of each al ternati ve , i ncl ud i ng the "no acti on" al ternative whi ch you have 
not spec i fi cal ly  addressed , s houl d  be made to natural background exposures 
for each cri ti cal  organ ( s k i n  and total body) . It might be hel pful  to 
compare KP.85 exposure to the maximum i ndividual to exposures whi ch resul t 
from radon gas exposures in homes made of bri ck or stone in that both 
Kr-85 and Rn-220 are radi oacti ve gases . 

The most important i ssue , i ndeed , the subject of the EA ,  i s  removal of the 
Kr-85 from the reactor bui l di ng to al l ow mai ntenance of i nstrumentation and 
equ i pment i nside .  Al l other reasons s uch as deconmi s s i oni ng , recovery 
of the unit , removal of damaged fuel etc . are secondary at thi s  poi nt i n  
ti me .  I t  i s  the publ i c  heal th and safety ri sks associ ated wi th not 
mai ntaini ng/refurb i s h i ng the safety-rel ated i nstrumentati on and equi pment 
i ns i de the bui l di ng whi ch shoul d be of primary concern . Thi s  is not 
consi stently c l ear in the current EA .  
The presentation o f  two di fferent reactor bui l d i ng Kr�85 concentrati ons 
( 1 .0 pC1/c.c and 0 . 78 pCi /cc) is confusi ng as is simply defi n i ng the quanti ty 
contained as curies of Kr-85 . Thi s says nothi ng about the rel ati ve hazard 
of krypton gas , and because i t  i s  a b i g  number ( 57 ,000 Ci ) is somewhat 
i ntimidati ng . A thorough expl anation of what Kr-85 i s ,  how it reacts 
or doesn ' t  react wi th human body ,  what l imi ts apply to operati ng reactors , 
etc . woul d  be hel pfu1 to the publ i c .  

18 
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In SUIIIIIary ,  I fi nd your Envi ronmental Assessmen t ,  al though techni ca l l y  
sound , t o  b e  o f  l i ttl e val ue to a l ay person who must derive some 
understandi ng of the hazards i nvol ved . It is wi th thi s concern that 
these cri tici sms are offered . Al so attached are spec i f i c  comments 
to the report . If you shou l d  have any questi ons on these comments , 
pl ease do not hes i tate to contact me . 

Si ncerely , 

/J. /-:2_ .(!, / (_)i��,C,re-/t,.,_ 
Craig  Fredri ckson 
2742 Veranda Rd . N . W .  
A lbuquerque , N M  871 07 
( 505 ) 344-1 048 



� COIIIIll!nts 

1 .  Secti on 1 . 0 ,  page 1 -3 ( l i ne 5) - The dose consequences of pl anned 
rel eases are not suspect . They can be wel l defi ned wi thi n l imi ts 
accordi ng to the rate of purgi ng and coi nci d i ng meteorl og i cal condi tions . 

2 .  Secti on 1 . 0 ,  page 1 -3 ( l i ne 1 3 )  - Al though the rel eases associ ated 
wi th acci dents duri ng a 1� to 4 year wai ti ng period may be smal l er 
than the control l ed rel ease of Kr-85 contempl ated , the actual dose 
consequences of an aq:i dental rel ease at some time in the future 
coul d be greater i f  unfavorabl e meteorl ogical  conditi ons exi s t .  
Thi s shou l d  b e  stated . 

3 .  Section 1 . 0 ,  page 1 -4 ( l i nes 1 & 3) - Same as Comment 1 .  

4 .  Tab l e  1 . 1 ,  page 1 - 5 - The compari son of dose consequences shoul d 
i ncl ude a compari son to the range of natural background exposures 
for each cri tical orga n .  Al so , the occupati onal exposures shoul d 
be defi ned as whol e body expos ures . 

5 .  Tabl e  1 . 2 ,  page 1 -6 - An advantage to reactor bui l di ng purge i s  l ow 
occupati onal exposure . Si nce thi s  segment of the popu l ation ( radi ati on 
workers ) is the highest exposed , mi nimi z i ng the i r  exposure i s  
des i rabl e  and cons i s tent wi th ALARA consi derati ons . Simi l arl y ,  a 
d isadvantage of the cryogeni c process i ng system i s  high occupati onal 
exposure . 

6 .  Section 4 . 1 , page 4-1  ( l i ne 1 2 ) - Purgi ng of the reactor contai nment 
does not per se represent a way to di spose of the Kr-85 gas . Th i s  
a l ternati ve wou l d  b e  better termed " control l ed di spersa l " rather 
than di sposal . 

7 .  Secti on 6 . 1 . 2 , page 6-2 ( l i ne 1 3 )  - Admi n i s trati ve l i mi ts for the 
control l ed rel ease of Kr-85 shou l d  be defi ned . 

8 .  Section 6 . 1 . 4 ,  page 6-4 ( l i ne 9 )  - Thi s secti on states that a parti cul ate 
removal effi ci ency of 90% i s  ass umed for the two-stage HEPA fi l ter sys tem . 
Al though the HEPA fi l ters wou l d  not remove Kr-85 , the cred i ted parti cul ate 
removal effi ci ency is unreal i s ti cal l y  l ow .  A two-stage HEPA system 
wou l d  be expected to provi de a reduction i n  the source term , due to 
parti cul ates , by a factor of 1 0s . 

9 .  Secti on 6 . 1 . 4 ,  page 6-4 ( l i ne 20 ) - The X/Q val ues assumed shou l d  be 
accompanied by thei r correspondi ng stabi l i ty cl ass . It i s  l i kely 
that dose consequences coul d be reduced by more than the factor of 2 or 3 
stated by venti ng only when d ispers i on condi ti ons exceed certai n l i mi ts . 

1 0 .  Secti on 6 . 1 . 5 ,  page 6-6 ( l i ne 1 3 ) - The ca l cul ated dose consequences 
of the worst-case acci dent are not defi ned in terms of the dose rece i ver;  
i . e . ,  i s  it  the maximum i ndi vi dual offs i te ,  average i nd i v i dual offs i te ,  
max imal ly  exposed worker? Al so , i t  i s  not cl ear that the acci dent l i mi ts 
of 1 0 CFR 1 00 are appropri ate i n  that they appl y to major acci dents at 
operati ng nucl ear power pl ants and are used primari l y  for s i ti ng .  It might 
be more correct to compare the dose consequences to 10  CFR 20 1 i mi ts or 
perhaps both parts 20 and 1 00 . 

l9 

1 1 .  Secti on 6 . 1 . 5 ,  page 6-7 ( l i ne 1 )  - Guaranteei ng conti nued reactor 
bui l di ng i sol ation is not possibl e for anY of the al ternati ves 
i ncl udi ng purging .  It lfOul d  be true , however , to state that the 

. l i kel i hood of an accidental rel ease is i ncreased wi th the del ay 
associated wi th impl ementi ng the al ternati ves to purging .  Al so , 
i n  the l ast paragraph of thi s page " i nterpretation" shou ld  be 
"mi si nterpretation . "  

1 2 .  Secti on 7 . 3 ,  page 7-2 - The Commonweal th of Pennsy l vani a radiol ogical 
monitori ng capabi l i ty  cons i sts of fi xed fi l ter cams whi ch wou l d  be 
of l i ttl e use in moni tori ng for Kr-85 . Therefore , credit  shou l d  not 
be taken for thi s  moni tori ng capabi l i ty as part of the program . 

1 3 .  Secti on 7 . 6 ,  page 7-4 - The di scus s i on of the DOE rad i o l og i cal 
moni tori ng program i ncl udes objecti ves which are not rel evant to the 
task of moni tori ng the purge operati on and whi ch do not bel ong i n  
thi s En v i  ronmenta 1 Assessment . 



Ia � WesT SboRe ScbooL tlisTRicT 
1000 HUMMEL AVENUE • LEMOYNE, PENNSYLVANIA 1'1043 

(717) l'IIS-7101 

U. S .  Nuc l ea r  Reg u l a tory Comm i s s i on 
Wa sh i ng ton , D. C .  20555 
Dea r S i rs :  

Ma rch 26 ,  1 980 

The Wes t  ShorP. Schoo l !:l i s t r i c t 1 ies on tl":c ��e s t  ban k  of the Susque
hanna R i ve r  oppos i te t he Th ree M i l e  I s l and nuc l ea r  fac i l i ty .  The d i s t r i ct ' s  
Newbe r ry E l emen ta ry Schoo l l i es  w i th i n  t he f i ve-m i l e  rad i u s o f  the p l an t  and 
the F i s h i ng C reek E l emen ta ry Schoo l  and Red Land H i gh Schoo l l i e w i th i n  the 
s i x-m i l e  rad i us .  Du r i ng t he c r i s i s  a yea r ago we evacua ted the pop u l a t i on s  
of these schoo l s  to a ne i ghbor i ng d i s t r i ct some 15  m i l es to t he we s t .  

�e re. 

M i l e  I s l and 
Schoo l 

fii;::CI I  Ull I U1;�UC1J t " 1.1 1 1  .... I V • 

a rea . 

bf 
cc : W. Reed E r n s t , Supe r i n tenden t ,  

M i dd l etown A rea Schoo l D i s t r i ct 

D r .  Hen ry R. Hoe rne r ,  Supe r i n tenden t ,  
Lowe r Dauph i n  Schoo l D i s t r i ct 

�·} 

1 n  t e a rea 
: - L 

S i !)._ce re l y
_ 

you r-s , 
-. f j  d <)  01� 

• t'[t- 11 . /ffi � - Wentze l " · .  

Supe r i n tenden t 

.� 

al 

The Nucl ear Regu1a tory Commi ssion 
1 7 1 7  H Street , N .  w .  
Washingt on ,  D .  C ,  2 0585 

Dear Sirs : 

1 81 8  Northbrook Dr�ve 
Lancaster , Pa . 1 7601 
March 2 6 , 1 980 

I am writing to express my violent opposition to the venting 

of the radioactive krypton-85 gas from the c ontainment building 

at Three Mile Island . I am aware that this gas pre sent s an 

obstacle to the maintainence neces sary to prevent a worsening 

of the already dangerous water problems at the plant and that 

it is essential that it be removed . Neverthel ess , the Met Ed 

Corp . was c ertainly aware that thi s  problem would have to be 

dealt with shortly after th! acc ident , almost a year ago . It 

would seem that the NRC must have been aware of it also , or 

obviously should have been . This problem has now been presented 

to the public as a sudden emergency requiring immediate action .  

Thi s  i s  the same technique that was used when Met E d  att empted 

to dump radioactive water into our drinking water supply . 

ago , 

The k rypton problem should have been dealt with many months 

Shortly after the accident met Ed rec eived an offer from 

another nuclear plant of equipment for containing the gas in 

c ontainers . Met Ed refused the offer , because it was more 

expensive to dispose of the gas in thi s way than to simply vent 

it . Met Ed has once again diplayed its total indifference and 

insensitivity to the health and saftey of the poeple who live 

in this area . Through what sort of negligenc e or incompetenc e 

is it that the NRC manages to remain ignorant of the nec essary 

operations to clean up that plant safely , even at this stage . 

Surely the NRC ought to have determined that the safe containment 

of this gas was nec e s sary long ago and to have required that 

Met Ed tak e the nec essary actions to do thi s .  It is imperative 

that it do so now , and .require Med Ed to act on it soon .  

The effects o f  the TMI acc ident on the resident s o f  this area 

can never be adequately measured or quantified. The stress and 

anguish suffered by my family and myself when we fled this area 



wa s inde s c ribabl e .  &� hu sband ' s  s i ster and her family have move d 

away from this area spec i fically becau s e  of the a c c i dent . The 

thought of be ing exp o s e d  to further radia t i on ,  however small the 

amount i s  said to be , i s  intolerable t o  the p oepl e wh o live here , 

aft er what we have already b e en forc ed to endure • The cl ean-up 

proc edures of Met Ed have shown that they are no more fit t o  

operate a nuclear fac il ity than they were when t h e  all owed the 

a c c i dent t o  oc cur a y ear ago , The only way t o  deal fa irly with 

the res id en�ere i s  t o  dec ommi s s i on that fac ility and all ow them 

to regain the p eac e of mind they have l o s t  s inc e the a c c i dent . It 

will never return until that plant is c l o s e d  forever . The peopl e 

who c onfronted the NRC at the Middletown and El i z abethtown meetings 

rec ently were not the minority , they were an expr e s s i on of the 

feel ings of the ma j ority of the p e epl e who l ive here . I know 

because I l ive here 1 and those who do not l ive here , lik e  y ourselve s , 

gentl emen , c annot really know what it was to l ive through that 

a c c i dent and th�x i ety that still remains in its aft ermath , the 

c l ean-up . We were exp o s e d  t o  radiation becau s e  Met Ed l i e d  t o  us . 

We were a ssured repeat e dly at the t ime of the acci dent that all 

was perfectly safe and we remained here when we should have l e ft 

because of that decept i on .  It should not be hard t o  understand 

that p e ople here do �ot trust the a ssuran c e s  of Met Ed that the 

expo sure to radiation this time will b e  minimal , It wa s Met Ed ' s  

d e sperate att empt t o  c onc eal the real fac t s  o f  the a c c i d ent that 

c au s e d  u s  to b e  exposed to radiation at the t ime of the a c c i d ent . 

Met Ed is now d e sperat e again , because they are c l o s e  to bankruptcy , 

It is not inc onc eivabl e , in l i ght of their pa st action s , that they 

would try t o  release a larger amount of radi oactive gas than they 

announc e publicly . And in view of the NRC ' s  past preformanc e ,  it 

is not inc onCei Vable that they would be obliviou s  to thi s ac t .  Perhaps 

we might never know . In any c a s e , the c redibility of both the NRC 

and Met Ed around here is about at z ero . In God ' s name , we have 

b e en through enough , L e t ' s get this plant cl eaned up and c l o s e d  down 

without any further harm t o  the peopl e around h ere . 

supp o s e d  to be serving the public , not Met E d ,  

_)t�eJr> 
d ) .;; u;rm :/ 

You are 

GtWJ:J /; 

-J 2 e:. I tv 

i 1 /) //Cctt!Aau ��r-{/_r-� e�� . .  
J ' /. A' ' J 
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Nuclear Regulatory Conmission 
Middletown, Pemsylvania 17057 

Gentlemen : 

R . D .  00. 5, BOX 258 
I.ebanoo , Pa. 17042 

March 26, 180 

Re :  . Conmmt - Proposed 
Krypton Gas Venting 

We believe that it is inportant for the Ccmnission (NRC )  to understand 
our position and that of our neigtlbors in centnti Pemsylvania, toward the 
proposed venting of Krypton gas by Met Ed at 'lMI .  

In following this situation in the IIEdia, it beCOOEs more and rore 
apparent that the NRC is hardening its position in favor of this procedure . 
Testiloony by NRC Cc.mnissioners and staff at public IOOetings and to various 
bodies , stresses the need to "do something" soon, before ' the fans quit , etc . 
Discussion of the opposition of the local populance to venting is in the 
light of ' how can we change their minds and make them believe us ' ?  

As an Envirorurental Review Officer for local governroent , I !mow how 
easily an environneltal assesment can be affected by the attitudes of 
ones superiors and co-workers . I will be very IIRlCh supprised if the NRC 
Assesment does not make a strong case for venting. 

The point the NRC and Met Ed seem to be missing, is that this is 
not a viable alternative . We the residents of central Pemsylvania will 
never allow the venting to take place . Please understand that this is 
not a threat on our part , but rather a statement of fact . Public 
attitudes are such that no nuni>er of studies will change the minds of 
the people directly affected. 

The NRC has had this alternative reroved from their decision making 
process by the people . You are only kidding yourself by continued 
discussion of this procedure . Further consideration should be 
discontinued . 

We support recent editorials by the Philadelphia Inquirer ( 3/23/80) 
and the Ha=isburg Patriot News , which we believe renect the opinions 
of rost people in this area. 

The rore time that is wasted on review and discussion of venting, 
the more clean-up is deleyed. 

The NRC should aprroach this decision from the question, 'Will 
Unit 2 ever be restarted? ' ,  the answer should be no . Based on that 
starting point , cleanup takes oo an entirely different approach . 

We personally favor freezing the gas ,  but do not preclude other 
alternatives asside from venting. 

In Sl.llllllli"Y , no governmental agency or Ccmnission will pay for 
mistakes with 'lMI cleanup . We the residents of central Pennsylvania 
will pay via our health, our lives and our electric bills . 



NRC 
Page 2 

Please wake up and listen to the people 1110st likely to be affected . We are counting on you. 

cc : President carter 
Senator Heinz 
Senator Schweiker 
CongresSIIBll Walker 

Thank you, 

���J, ��\ -��-
�d J .  and Beverly A.  Bender 
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Mal"Ch 26, 1980 

Deal" Comml aaion: 
I ' m  concai"ned about the Yenting o t  ki"JPton-86 

gas into the atmoaphei"e at Thi"ee Mile I sl and. 
. I ' m  al so concei"ned about the di schai"ge ot 

watel" into the I"iYel" , 
So much so tha t all my l i te ( I ' m 64 ) I 

ti shed the immediate ai"ea , spent a lot ot time 
days at a time in the ai"ea ,  I haven ' t been cl oael" 
then I am now, 20 mil e s  awa y, I ' m I suppose you 
would aay ati"aid to go neal" Ol" to eat any ti sh 
tl"om the I"iVe l" ,  

� 

I teel thei"e h A s to be othel" means ot di sposeing 
ot the cl eanup matei" i al s ,  othel" then the two 
pl"evi ously ment i oned , 

I ' ll  I"etil"ed, attel" WOI"king 31 yee l" s  in the 
steel indu stl"y with a lot ot time to uae that 
e l"ea now I ' m ati"ei d  to, In tact I don ' t  teal 
to sate hei"e at home ,  I wi sh the pl ace wa s convei"ted 
to coal , I ' d  teal aatel" bi"ee thing that, 

Pl ease tl"y en have the pl ace cl eaned up 
aately an with a way �t you will know what the 
out come in the tutui"e will be , Once it is cleaned 
up let it stay shut up , thel"e is othel" an sate mean s ot pi"oducing El eoti"ioi ty, 

� �e -
el" Co CI"Bbbs 4 �ond AYe , 

Hanovei" ,  Pa , 17331 
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516- -:Paniaure Road 
Ravel"tordi Pa . 

March 26 , 980 
The Nuclear Regulatory Commission 
1717 P Stre e t , NW 
Ws ahin�ton , D . C .  
Gentlemen : 

Is there a possibility that the kr,rpton-8� gas could be released 

into drums instead of' into the ai� I don ' t live in the are a ,  but 
I avmPathi ze with the feel ings of' the people there . On the o ther 
hRnd , I try a l i t tle bit to enter int o  your problem although , per
sonally I have ' no use tor the nuclear option . Releas ing into drum& 
would be expenaiYe , I real i ze , ( � only defer the problem ) , but I 

think that the nuclear eotirce !! going to be expensive if' it is to 
be used rightly and aaf'ely . Maybe the coata will help turn ua to 
a more intenee craah program to develop aolar , wind , and other forme 
ot energy . 

I did force �self' to read through DaYid B. Lil ienthal ' s  �A new 
nuc lear d�v is dawning , �  as a matter of' open-mindedness and I was mild
�� impre ased . M�vbe you c ould get a member of' The Union of' concerned 
Sc ientists who was 'not too absolute in opposit ion to nuc lear energy 
to stud� and report on the danger or non-danger of the release . The 
credentials of' such . a member might _ �eassure the people who no longer 
believe in the gover�ent n�r .  ( na�ur�ll7, who wou,ld?) IMi'lieve ih the 
self-intere sted corporation .  

Ac tually , we all may have to - develop a simpler l ite style . Doee 
our c omplex l ife style really give us · thai much happine ss? While 
read ing the ' account of' . Indian l ite b7 Lame · · Deer . seeker of' Vieioae 
I feel tempted to go " primitive( ? ) "  and join an Indian tribe . Of' 
c ourse , I know that , at age 72 , I ' m  too long, c orrupted b7 "c ivil iza
tion" tor such an adaptation ,  even though � l ife is simpler _than 

thBt of mil!ly Allericanil--no · car , few aodel"n gadge te.  I: find · � l if'e 

bAPP:Y · enougb wi tbout thea,· 

. Since.re1,.y 
Address (in case interested ) 

. 

Union 'of · Concerned �ientiats 1208 lilss-"chusetts�A'!!Inue 
Cambridge , lilils. 022315 

and resp��t�ly yours , 

·Constance Hyslop - ��--� 







-� (1�) , 
Mr John Col l in s , NRC 

Dear Si r :  

From tbe dealt of 
DR. PETERS 

03-27.-80 

I th i n k  it i s  abo u t  t ime some one 
spoke up i n  behalf o f  TMI and the i�uc l e a r  
Industry . All th at i a  h e a r d  i s  the l o u d  
n o i se of · a re l a t i ve l y  few - - the s a m e  k i n d  
o f no i se tha t  swaye d  the l awma k e r s  i n t o  r e 
m o v i n g  t h e  r e a d i n g  o f  t i l e  Bible and t h e  
P l e d g e  of A l l e g i ance from the P u b l ic Sch o o l s .  
The vast majori ty o f  people d i dn ' t  say any
th ing and let mostly one woman take the se 
th i n g s  away from our c h i l d ren . 

Three to four h undred n o i sy r a d i c a l  
people , a c t i ng l i ke mad an imal s -- i f  you 
looked a t  the T . V .  reports of the mee t i n g  
at the L i b e r t y  F i re H a l l  - - y o u  could see 
n o th ing m o re them an e x a c t  dupl i c a te o f  the 
uncontrotable mob s  in I ran - �  and i f  l e f t  
go , violence w i l l  e r up t .  Can y o u  b l ame the 
s ane , level-headed members o f  the commun i ty 
for not saying any th i n g , I t  was t r i e d  once , 
and altho the an ti-nuc l e a r  f a c t i o n  were 
g i ve n  a respectful chenc_e to air the i r  vi ews 
to wh ich the y  _a·re e n t i t l e d ,  ill!. pro-nuclear 
could say any thing -- they we r e  booed and 
shouted down at the l:lorough Counc i l  Mee t ing . 
Members of the P o l ice h a d  to be brought i n  
so i t  was safe for t h e  w i v e s  and the i r  
c o un c i l  husbands to l e ave an d g o  h ome . 

-
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From tbe dealt of 
DR. PETERS 

There we re , by newsp aper e s t i n a l.H , c H o un rJ  
four h u n : lr" J p tl o p l e  at the L i be r ty F i r e  
rl a l l  l a s t  week -- p r o p a b l y  h a l f  o f  those 
from o u t s i d e  our commun i ty -- more people 
then that g o  to Three M i l e  I s l an d  every 
day to wo r k .  T h e  GPU system p r o v i d e s  
e l e c tric i ty to 4 m i l l i o n  peop l e  l i v i n g  i n  
almost h a l f  o f  t h e  states o f  Pennsy�van i a  
a n d  N e w  Jersey -- t h e  c u s tome rs alone 
number 1 . 5  mi l l i on .  Sho u l dn ' t  they be 
l i stened t o ?  

And about po l l s  -- o n  t w o  o c c a s i o n s  
after the acc i de n t  o f  l as t  y e a r , p o l l  
takers i n tervi ewed me -- once at my o f f i c e  
e n d  once at m y  h ome . On b o th occ a s i o n s ,  
when they h e a r d  my views , t h e y  l e f t  with
o u t  m a k i n g  any n o t a t i on s .  I expect they 
wanted c e r t a i n  s t a t i s t i c s  to deUe l ope . 

I am q u i te c e r t � i n  that the v a s t  
majo r i ty o f  the a n t i - n u c l e a r  people do n o t  
know much about w�a t  they are a f r a i d  of-
radi a t i o n , kryp ton , con tami n a ti o n , the 

hy dtoogen bu bble -- and all o th e r  rami fa
c a t i o n s  o f  that inc i de n t .  Bo th t h e  Press 
and the news make a b i g  cry o f  each in
c i den t wh ich flood i n to the m i n d s  o f  the 
un-informed -- but i n  f ine p r in t ,  wi th 
l i ttle e n t h u s i <: s m ,  is m e n t i o n e d  f a c t s  
th at show the re w i l l  I.Je l i t t l e  D r  n o  lJ B :oi i s  
fo r th H t  fl a r t l c ul ar f e a r  -- a n d  th i s  i s  
n o t  remembef a d  o r  soaked - in by t h o se- one s 
who tiavele 1; them se l ve s  g e t  o u t  of con-
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From tbe dealt of 
DR. PETERS 

trol of the i r  sane th i n k i n g . E ve rbody 
p i c ke d  up the report o f  the f i ve c a �e �  o f  
b � b i e s  h a v i n g th y r o i d  tr6u b l e  ( wh i c h  
h 2ppens a l l  t h e  t ime i n  a l l  c ommun i G i a s ) , 
j u s t  lmc au s e  a 5 t d t;,-, t.1o r k ,-; r ·1 L 1 • �0V1-!r;3 .j the 
fact and jumped t o  get press c o v e r ag e .  No 
body n o t i c e d  a l a ter repo r t  several inves
t i g a t i o n s  m a 1 e  wh ich stated there was no 
b a s i s  f o r  a connec tion b etwaH n  th i s  and 
th e  acc i d ._; n t . 

I t  i s  aiJou t t i :na F o r  sume o n e  wi th a 
bac kbone ,  one who i s  n o t  a f r a i d  of n o t  be
ing e l e c t e d  a g a i n  to a soft p o s i t i on , to 
make a s tand and say we are g o ing to c l e an 
up th i s  me s s .  I t  h as g o n e  on e n t i re l y  too 
long a s  it i s  -- the longer i t  li�s a s  i t  
i s  the m o re c h ance o f  troubl e .  You can 
n o t  h ave Boron and o t h e r  c h em i c a l s  l y i n g  
a r o u n d  i n p i p e s  a n d  mac h i nery w i t h o u t  soon
e r  o r  l a ter p r o 1 u c i n .J  t r o u bl e .  Anyone w i th 
h a l f  a b r a i n  knows i t  h a s  to be c l e a n e d  u o  
and t; 1e  St ca t a , ::iov '-"! riliTia :1 t , t : 1 �  J t i l i  r.y , 

' 

o .n d  a l l  tile c om'ni t t a � s  and C CJ:mni s a l n n s  to 
j e te h ave h a d  more than enough time to 
c o me up w i th answe r s .  I f  t h a  b e s t  way 
to :1 e t  rid of the gns is by v enti ng - - ther 
i t  sh o u l d  be started to-mo rrow . I f  the 
be s t and safest way to get rid o f  the 
treated c o n t am i n a t e d  water i s  by p u t t i n g  
i t in the Susquehanna -- t h e n  p u t  i t  i n .  
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• Prom tbe delk of 
DR. PETERS 

I do n o t  l i ke to see any form of p o l u t i o n  
in  the a i r , or i n  the water e i ther-- any 
more thr-n anyone e l se .  -- -bu t  we c an ' t  h c. ve 
e v e r y t h i ng. g o ing for us in th i s  world --
we h eve to take the rainy days w i th the 
sunny one s .  

O u r  Mayor e n d  o u r  Governor should try 
to qui e t  the fears o f  th e i r  people --· i t  
seems they a r e  try ing h a r d  t o  do the oppo
s i te .  Our May o r , and ! . th i n k  h e  is a good 
mayor and I respect h im very much , but I 
t h i n k  he f o r g e t s  at t i m e s  th a t  mi made th i E  
t o w n  whe n  the A i r  !:lase . f o l ded u p .  when a l l  
th e s a f e g u a r d s  a r �  i n c o rporate d ,  w i th 
Gove rnmen t  c o n t r o l e r s  on -the s i te -- and 
p e rh ap s  wi th g o ve rnment o f f i c i a l s  i n  c h c rg e ,  
TMI w i l l  be the s a f e s t  n u c l e a r  p l a n t  i n  the 
c o un t r y , f o r  with a l l  the world watc h i n g  
e very  l i t t l e  move , n o  o n e  woul d allow even 
a tiny mi s t �ke to o c c u r . 

Nuc l e a r  powe r i s  safe -- nothing i s  
lDD% s a f e . A i r - p l anes , sh i p s ,  t r a i n s  and 
the space programs have all tak en the i r · 
t o l l  in h um<Jn l i ve s  and are c u n t i n u a l l y  do
ing so every day . Just pick up the paper 
o r  view the T . V .  -- look a t  the road toll 
j u s t  in o u r  own commun i ty e ach we e k  -- i t  
i s  much safer l i v i n g  across the Route 441 
f rom Ti'il t h a n  i t  i s  to g o  out i n  your c a r .  
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Sure , a m i stake was made -- b u t  as far a s  
o p e ra t o r  mi stake -- i t  w a s  something the 
men were n o t  trained for -- i t  was some
thing th a t  couldn ' t  possible h apoen , as 
sh own by the gauge th a t  migh t h ave pre
vented the s e r i o u s  ending o f  a l i t tl e  mal
func t i o n .  The b u i l de r s  put t h e  g u a q e  b a c k  
out of s i g h t  in a c o rn e r , beh i n d  the. banks 
o f  c o n t ro l s  wh ich the operators mon i to r . 

If nuclear energy i s  such an o g re -
why is i t  that all o t h e r  c o un t r i e s · are 
rushing i n t o  i t  -- now more than e ve r .  
C.h l n a  h a d  men v i s i t  TM I and they wen t h ome 
w i th the recommend a t i o n  that Nuc l e a r  
Energy c an be safe and C h i na h a s  recently 
stated th at three n u c l e a r  plEnts w o u l d  be 
bu i l U .  France i n  1995 expe c t s  to g e t  65% 
of i t s  energy from Nuclear p l a n t s  and i s  
a l s o  g o ing i n t o  Fast-bree d e r s .  Germany 
R u s s i a ,  E n g l a n d  are all fast expanding 
the i r  n u c l e a r  s y s t e m s ,  bec a u se they know 
they a re at the mercy of the o i l  baron s ,  
a n d  i.t wo u l d  b e  d i sastrous t o  a l l  but 
p o s s lb l y  Russia, if war c ame o r  some mad 
f a n a t i c  dec i d e d  to s to p  the flow o f  o i l  
to the se c o un t r i e s  - - they k n ow they h a v e  
to g e t  a w a y  from depen dance on o i l  -- a n d  
Nuc l e a r  i s  the only way - - b e f o r e  the y e a r  2000 a t  l e a s t , th at al ternat i•e energy 
c an be found i n  any appre c i atable amoun t .  

In t h e  W a r  t h a t  I know abo u t ,  o u r  boys 
were t r a i n e d  to defend the ship s  a g a i n s t  
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f l y i n g  a i rp l an e s  -- but no one h a d  any · 
experience or were t augh t to d e fend them
s e l v e s  ag a i n s t  dive bombe r s  o r  kamakawazi 
fan a t i c s  wh o drank r i c e  wine for th e cour
age to d i ve into a t a rg e t .  We l o s t  a l o t  
o f  sh i p s  a n d  b o y s  -- but the b o y s  grew 
i n t o  men fast end c ame back -- to wi n . 
We n eed  some of th i s  o l d-fash i oned Ame r
ican Sp i r i t  th a t  has almo s t  d i sappeared -
we n eed  to ro l l  up our sleeves an d c l e an 
up th i s  me s s ,  put on a l l  safe-g uards and 
Start-up•  TM I - I .  ·and get cheaper e l e c tri
c i t y . My bill th i s  mon th wen t  up b y  en 
·add i t ional $6 . 9 5 ,  and there w i l l  be mora 
r a i se s .  I don ' t  see why the l o c a l  people 
aren ' t  c o n c e rn 1 e d about th i s  s i d e  e f fe c t .  
Wher e do people th ink t h e  m i l l i o n s o f  
d o l l a r s  that i s  s p e n t  j u s t  in care-taking 
o f  the I s l an d  come f rom �- don ' t  the y  
k n o w  t h e y  a re p a y i n g  for ' i t .  W e  a l l  h a ve 
to work t i l l  the m i d d l e  of May each y e a r  
for t a x e s  before we c an d o  t h i n g s  f o r  
o u r s e l v e s  -- and e a c h  month i t  i s  g e t t i n g  
wo rse·, s o o n  t h e  who l e  f i rs t  h a l f  of e ach 
y e a r  wi l l  be e dead l o s s  f i n anc i e l l y  fo r 
every fam i l y  . •  

The mai n tr o u b le i s  th a t  ther e ara toe 
many s e l f  centered people aro•"n d .  Th e s e  
th i n g s  h appen at h ome tb u s  -- i f  th i s  
a c c i d e n t  h a d  h appened i n  �en tu c ky or 
Texas i t  would have been forgotten i n  a 
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day or s o .  If �e g o t  our n u c l e a r  ene rgy f rom 
E r i e  end they had the acc i dent �a �oul dn 1 t  

· ba very much concerned - - �a �oul d �ant them 
to g e t  back on the road soon so �a could gat 
lower anergy c o s t s .  We worry about p o l u t ion 
i n  the . r i ve r  -- y e t  I heard n o  one say any 
th ing o f  the massive g reen and y e l l ow stream 
coming from the mine s e e p ag e  up s t a te seve r a l  
m o n t h s  ago , i n  the Susq L.oel1 i:-nna R i v e r .  

· 

We should a l l  calm down an d g e t  e ducated 
j u s·t not l i sten to e v e r y t h ing th at is said - 
m o s t  don ' t  k n o w  m u c h  about the facts an y way . 
I wa11 in the h o s p i t a l  e i g h t  y e a r s  ago and h a d  
1 4  x-rsy s taken ; my w i f e  h a d  m o r a  . than 20 
t a k e n  l a s t  y e a r  in h e r  h o s p i t a l  v i s i t s  -- w a  
b o th h a d  mo re ra d i a t i on t h a n  any-one i n .  th i s  
c ommun i t y  rece i v e d .  W e  both expect t o  f l y  t o  , 
the Wast Coast next Month and v i s i t  on a stop 
o v e r  in Denve r .  Denver has several t i mes sa 
much n atural r a d i a t i on as the H a r r i sburg are a ,  
a n d  h a s  alway s. been con s i d e r e d  s ri  i de a l  place 
to l i ve .  

�e ' should ba . proud - - that thru th i s  
troubl e , we h ave made a l l  n u c l e a r  p l a n t s  and 
t h e i r  commun i t i e s  much safe r ,  n o t  just in th i s  
coun t ry , b u t  a l l  · over the �o rl d .  I have often 
won d e re d  how these we ak p.aopiba th a t  ran and 
are still running could a v e r  g o  thru things 
I s a w  l i ke the b o m b i n g  of London , the invasi o n  

• 
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European c o un t r i e s  -- c h i l dren �are k i l l e d  
r i g h t  i n  fron t o f  parents -- h u sbands w e r e  
k i l l e d  in front of th e i r . w i v e s  -- wh o l e  
fami l i e s  d i sapeered i n  one f l a sh -- but 
the woman want right to work w i th t h e i r  

m e n  to re-bui l d .  W e  era al l too s o f t ,  t o o  
u s e d  to e l l  convenience s ,  and d e y - t o- d ay 
soft l i ving -- we c an ' t  taka set-bac k s .  

I f  our e l e c t e d  l awmake r s  i n  Wash ing ton 
·wo u l d  have dona wb s t  they wa re sent the r e  
to d o ,  w e  wouldn ' t  n e e d  Nuc l e a r  Emergy a o  
much a s  we do now . In 1973 when the M i d
East c u t  o f f  the o i l  sup p l y  -- they should 
h ave kn own they c o u l d  d o  i t  ag a i n  a t  any 
t ime -- and i f  any trouble s t a r t s , and wi th 
u s  on the side o f  Isreal , we will get no 
oil at all -- and be s i d e s  wa have a comm i t �  
m e n t  t o  s u p p l y  I sreal w i t h  o i l  i n  c ase o f  
troubl e .  I f  th i s  h ap p e n s  the t i r e s  o f  
y o u r  c a r s  wi l l  r o t  i n  the g a r a g e  f o r  y o u  
won ' t  h ave g a s  to d r i v e  -- y o u  w i l l  w e a r  
swa a �e r s  o r  o v e r c o a t s  for there � i l l  be n o  
o i l  to h e a t  y o ur homes -- and i t  w i l l  b e  
t o o  expe n s i ve to usa . 

I ,  f o r  one.,  . wo u l d  r a t h e r  l i ve in the 
TMI commun i t y  than be a sl ave to the o i l 
c a r t e l , b o th i n  th i s  c o u n t r y . a n d  e l se 
wh e r e . I h a t e  to be taken -- end we al l 
are b e i n g  taken . S t a r t i n g  up TM I - I  w o u l d  
s a v e  10  mi l l ion b a r re l s  o f  o i l  i n  onl! y e a r  

}) 
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S i n c e  1973 t h e  Gove rnmen t  sho u l d  h a ve made a c rash p r o g ram t o  g e t  away from o i l - E v e n  Penn s y l v an i a  w i th a l l  t h e  talk o f  c o a l  wh e r e  i s  a l l  o u r  e n e r q y  c o m i n g  f r o m  - - · even now energy f rom o u r  c o a l  i s  s t i l l  j u s t  talk Wa sh o u l d  now have b i g  p l a n t s  p r o d uc i ng gasahol -- we s h o u l d  .. h a v e  b i g  p l a n t s  f o r  de-gas s i f i c a t i on o f  c o a l . L e t s  g e t  a ur n u c l e a r  p l a n t s  running -- we c an ' t  g e t  a l ong � i t h o u t  t h e m  f o r  a t  least 2 5  y e a r s  t h e n  we c an t h i n k . o f p h a s i n g  t h e m  o u t .  

A s  f o r  w a s t e  p ro d uc ts ·-- no o n e  can 
te l l  me t h a t  a country t h a t  can d o  the 
space work t hat  we d i d ,  pu t a man on the 

, moon , an d t a k e  p i c t u r e s  o f  the di s t a n t  
s o l a r  s y s tem and b r i n g  them back -- no o n e  
can t e l l  me t h a t  a crash pr o g ram wo u l d  n o t  
s o l v e  a l o t  o f  t h a t  p r o b l em . There m u s t  
be a way to b r e a k  d o w n  the e n d  p r o d u c t s  
and make t h e m  useful a n d / o r ·  h a rm l e s s .' 

L e t s  g e t  back to n o rmal and d e v o t e  o u r  
en er gv  to saf e r .  s t re e t s  and .c ommun i t i e s ,  
r o b b i n g  o f  h o me s ,  raping , m o l e s t i n g , mugg
i n g , youth drinking and d·r u g s  -- i f  we 
don ' t  lick these o u r  ch i l dren wi l l  n o t  
g ro� u p  - - and i t  won ' t  b e  1 . 5  m i l l i rems 
of radi a t i on t h a t  wi l l  k e e p  them from b e 
c oming an a d u l t .  Some  o f  t h e  b i g g e s t  an t i 
n u c l e a r  a c q u a i n t e n c e s  I h ave a re h e a v y  
smo k e r s  -- t h e y  and th e i r  . ch i l dren s i t  i n  
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a smal l TV room f i l l e d  w i th smoke -- they 
r i de i n  a c a r  and smo k e  a l l  the way , and 
the ch i l d ren b re 2 th i t -- th e y  are a l l  
q o i n g  down t h e  c a n c e r  r o a d  m u c h  f a s t e r  
than t h i s  TMI i s  t a k i n g  them . 

So L e t s  g e t  TM I - I  g o i n g  imme d i a t e l y  
as s o o n  as a l l  safe-guards a r e  p l ac e d , 
l e t s  save 15 m i l l i o n  barre l s  of o i l  a y e a r  
j u s t  h e r e  i n  M i d d l e town· -- the s a m e  e l se 
wh e re ,  l e t s  q u i t  sending a l l  o u r  t a x e s. t o  
t h e  m i d  e a s t  a n d  o th e r  o i l  c o un t r i e s ,  l e t� 
b e t  the � back i n t o  re s p ec t , l e t s  g e t  o u r  
n o t i o n  b a c k  i n t o  r e s p e c t  - - we don ' t  h a ve 
a real f r i e n d  in the worl d -- E ng l an d  add 
Canada are p ro b a b l y  the b e s t  ones -- a l l  
the r e s t  w o u l d  c u t  o u r  t h r o a t s  the f i r s t  
chance t h e y  g e t ,  I ' ve b e e n  around q u i t e  
a b i t  -- no p e o p � e s  c are for u s  a n y  more , 
they p u t  up wi th us f o r  what they can g e t  
a n d  o u r  hand-ou t s ,  A n d  i f  t h e  p e o p l e  i n  
Wash i n � ton c an ' t  g e t  u s  t h e s e  th i ng s ,  l e t s  
throw o t h e  wh ol e . bul'lch o u t  a n d  g e t  o n e s  i n  
t h a t  w i l l  wo r k .  f o r  :an � o u r  �� 

( Yo u  may use th i s  cooome�wh a t  e v e r  
p u r p o se y o u  wan t )  
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Dear Mr. Pre aideat , 

Jllarea 27 1980 R . D. r3 CleYelaad street 
Il'Wia, Pe-qlYaaia 15642 

Vita tae prohleaa ot tae ··'!'Aree Mile I slaad " Jrulear 

Power Plaat aaa tae Naelear RecalatOl'J Ac• .. 7 deeidiac it 

XrJptoa cas aaoald he Yeated iato tae ataoapaere • • •  L woa�r 

it� voild be po saihle to yeat tae rad1oaet 1Ye aaterial iato 

aoae 11cat , flexible pipe ; taroa&a a ea.pre a aor aad iato 

\ caa eoapre aaor) taaka--waiell eaa tile a he di spo se d  ot 1a 
traditioaal aetlloda. 

S1aeerel7 7ou�a,� 
·7Jkt:; t(! 1;;/_Jd---· 

Jllart1a R. Pl'Jt..:.� 
MRP. 
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'!be Nuclear Regul.atocy Clcmlli.ssian 
1717 H St%eet, !If 
washinqtal , D.C. 20585 

O:mn:i.ssi.cmers : 

March 27 , 1980 

Given the i.nfm:maticm I 've read in our newspapers conoerrrlnq Meaqlolitan 
IMisan ' s  prqlOSal to vent Keypton 85 at '1fuei! Mile Island, I oppose the venting. 

Correct me if I 'm Wl:'ODJ, tnt wcul.dn ' t  it be possible to transfer the gas 
fran Unit 2 to Unit 1 without exposure to the outside 11110rld? '!bat would result 
in safe storage of the KJ:ypton 85 and peD'IIi.t access to Unit 2 for further clean-up. 

I malize that this would cause cantaDinat:i.an of Unit 1, tnt �ey opinion is 
that the NK: and Met Ed owe the peq�le of this area the safest possible method 
of clean-up. I am <DDplet:e1y unconoemed with the "health" of Unit 1 ' s  equipuent 
or the financial well-being of Met Ed and Gl'U. FID:ther, I think those who hcpe to re-open either unit at 'lbnle Mile Island are not facing reality. I don ' t  
beli eve  the peqlle of this area ever will al.l.ow 'lMI to operate again. Certainly , 
then, the eventual clean-up of Unit 1 oalld not be mare difficult than the 
eventual decx:mnissialini;J of the plant as - a whole. 

Finally, I J:egret that your :a!Cellt public heari.nq in Mi.ddletown, whic:b I could not attend, was di.srqJted to the point that you COill.dn' t  pmsent your qlti.cms as planned. But you certainly should have known what to E!lrpeCt - both 
then and in the future. 
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c=::§m· TDnothy St!:eet 31 W. -
PA 17055 Mec:bani.c::sbm, 
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Nuclear Regu latory Commission 
Post off ice Box 3 1 1 
Midd l etown, Po . 1 7057 
Dear S i r :  

.. oseph R .  Heckman 
6 1 3  N. Broad St . 
Lansda I e ,  Pa • 1 9446 
March 27, 1 980 

I am absolute l y  opposed to the venting into the atmosphere the rad ioactive 
krypton gas trapped inside the TMI faci l ity . Al though more cost l y ,  the most practi ca l  
a l ternative wou l d  be t o  employ t h e  Cyrogen i c  process . Venting t h e  gas wou ld b e  
i rresponsib l e  and unne cessarywith th is a l ter.,e�tive ava i l ab l e .  

The venting o f  the gas wou ld sub ject the peopl e  o f  Pennsyl vania to unsafe 
doses of rad iation inadd ition to that wh i ch they have a l ready been exposed s ince 
the beginning of the accident . It is my bel ief that decisions on safety shoul d  be 
mode without any examination of doUors invo l ved, but on l y  fram the standpoint of 
human I ife . 

S incere ly ,  j!J,� / Q,y..i( fr;..;l 1t t tf. 1 __ 4o.:p;;.· ��c�rnon 
• \ 
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P L E A S E  D E M A N D  T H A T  M E T R O P O L I T A N  E D I S O N  C O  I M M E D I A T E L Y  FREEZE K R Y P T O N  
G A l  N O T  V E N T  I T , T H E R E  1 8  N O  P R E C E D E N T  C O N C E R N I NG E F F E C T  OF 
W I DE S P R E A D  V E N T I N G  OF K R Y P T O N  ON D N A OF P E N N S Y L V A N I A R ! 8 I D! N T 8 1  M O l T  
C O N C E R N E D L Y 

M A R Y  W I N I L E 

2 2 1 11 9  E S T  
M G M C O M P  M G M  

T O  REPLY B Y  MAILGRAM, SEE REVERSE SIDE FOR WESTERN UN ION'S TOLl · F R E E  PHONE NUMBERS 
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Pre sid ent ot the United St at e s  ot Amer i c a  1600 Penns7lvani a Ave .  
Washi ngt on D . c . 
Dear Pre sident C arter , 

I have a sugge stion, based on r e c e nt technol ogi c al adv ance s ,  

t o  redu c e  the d anger ot Kr7Pt on cont ami nation duri ng the vent i ng 

proc e s s  at Three Mile I sl and . Sever al mod e s  ot tr ansp ort ation are 

av ail able tor n atur al gas , Which c ould be emplo7ed in thi s op erat i o n .  

� e  gas could be pumped i nt o  air t ight vehicl e s ,  c ompr e s s e d ,  and 

be tr ansported to a remot e ar e a  and rele ased there . I t ,  as the 

N . R . c . s ai d ,  there h little d anger l n  a p opul ated ar e a ,  howuml:lh 

l e s s  d anger it thi s gas wer e released in a remot e ar e a  ? 
I am p er s enall7 convi nced that monet ar7 f actors r ather than publi c  

s atet7 i a  the domin ant thought behi nd current anticipated method s .  

While i t  would b e  more exp ensive , m7 solution would b e  s afer' and 

more acc ept able to the publ ic at l arge . 

f.�lSi.'k 
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Nuclear Regulatory Commis s ion 
P . O. Box 3ll 
Middletown , Pa . 1 7057 

Dear Commis sioners : 

520 Sutton Apartments 
Collingswood , N . J .  08108 
March 28, 1980 

I am writing to register my opposition to the proposed 
venting into the atmosphere of .radioactive gases now con
tained at the Three Mile Island nuclear facility . 

As a resident of a cOIIIIIIUDity located very near Phila
delphia ( and, therefore , approximately 100 miles from the 
reactor site ) I have experienced much the same anxiety about 
events of the pas t year as those who are more immediately 
threat� by the l'MI power plant : because they may lead to 
exposure to gases whose harmful effects can be felt far· and 
wide, your deliberations are of great concern to residi!Dts 
of Philadelphia and surrounding areas . 

It is my understanding that a decis ion to sustain the 
venting plan would have to be made in the face of known 
alternatives to this procedure, such as liquification of 
the gas by use of a cryogenic proces s or compression of 
the gas and pumping over charcoal beds . 'l'be argument 
against these alternatives seems to be that they are too 
expensive and too time- consuming . But words like "too " 
are comparative : "too " expensive compared to what is the 
question that must be ·posed and answered . To my way of 
thinking no added financial burden ( which ,  in all likeli
hood, will be passed along to the utility ' s customers ) 
can be too great when considered in light of the potential 
for long- term psychological , physical and genetic damage 
which ventipg presents . 

As one familiar wi� the legal system in this country, 
I -s struck by the similarity be1=ween the decision which 
you will be called upon to make , arid the determination 
which a judge must make when confronted with the question 
of whether a party to a lawsuit can ,  . as a matter of law, 
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be found negligent by a jury . I hope that you will indulge 
me this brief and rudimentary lesson in the law, and take 
from it what you will . 

· 

In deciding whether a party may, as a legal matter , be 
found negligent , a trial judge must first find that that 
party owed a duty of care to the injured person . Whether 
a duty of care is to be imposed depends , in turn, upon a 
careful balancing of the potential for harm presented by 
the activity engaged in against the burden of taking pre
cautions against such harm. Where the cos t of prevention 
far exceeds the potential for harm, a party ordinarily will 
not be legally accountable for injuries caused by his 
activity. Conversely, where the potential for harm is 
great, compared to the cos t of taking precautions , a 
party may be held accountable for the resultant inj uries . 

By this recitation I s imply wish to point out that , 
as is the case with negligence, where the cos t of pre
vention is minimal compared to the potential for harm 
( as I believe it clearly is in the case of alternatives 
to venting) the utility should be required to pay such 
cos ts . The only material difference between the judge ' s  
task and your own is that he mus t wait to rule until 
after the damage is done , whereas you are much more for
tunate, because you are empowered to prevent the damage 
before its occurrence . 

I wish you the courage and wisdom to do what needs 
to be done . Please do not permit l'MI to be the precedent 
upon which other utilities rely . 

Very truly yours , 

,�, . c• (;-/�f t_ 1' - ?"""'' Y'.� 
Joseph M. Jacobs 



The Nuclear Regulatory Commi s s i on 
1 71 7  H Stre e t ,  N.W. 
Wa shing ton , D . C .  20 585 

3 Delmont Avenue 
Harri sburg , Penn sylvania 1 71 1 1  
March 28 , 1 980 

Subj ect : Venting of Krypton-85 gas at Three Mile I s land 

Our family con s i s t i ng of my husband , four young chi ldren 
and myself and living within the 10 mile radius of TMI , are 
greatly concerned about the proposed venting of Krypton into 
the atmosphere , so that clean-up of the containment bu ilding can 
take plac e .  

It i s  our feel ing that thi s i s sue b e  looked a t  long and hard , 
so that the safety of HU}Ulli LIVES take s pr iority over the fas t e s t  
and least expan sive way o f  clean-up as seen b y  Met-Ed . 

Thi s past year for those of us in the �IT area has been n othing 
short of a l iving n ightmare . The p sychological s tre s s  whi ch we 
h•ve dealt with and cont i nue to deal with each day i s unbeli evable .  
There i s  not only the fear of how safely this clean-up opera t i on 
will be carried out 7 but that constant fear that s omeday they mi ght 
even place the Plan� back in op era t i on . 

Ju st what damage to humans the radat i on leaks of the past have 
cau sed m 5. ght take ye ars to find out . And now we face the p o s s ibility 
of more radat ion exposure in the clean-up . Thi s is not ri ght , do 
you know what i ts like to wonder if your own children were damaged ei
ther phy s i cally or psychologi cally by this accident? I t  i s  hard 
enough being a parent in this world t oday without thi s added burden 
of �II . We have be en u s ed as "human guinea p i g s "  l a s t  year because 
of thi s ,  � don ' t  permit thi s to happen to us again. 

The pe ople of the TMI area have suffered enough . For a C ountry 
a s great as our s ,  who help and g ive aid to others in thi s World , 
how can it put i t s  own people through thi s  type of " l iving mi ghtmare " .  
Please we akk of you i n  making your decis ion about venting the 
Krypton-8 5  to think of humans FIRST and the financial we ll-being 
of l<let-Ed as LAS T .  

Hopefully, the I'iuclear Power Indu stry h a s  learned valuable 
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le s s ons from thi s accident , but the people of thi s area don ' t  want 
our nightmare to continue , we want it to END without. any further 
damage to our phys ical and mental health . Thank you for taking 
t ime to heqr our feelings on thi s most serious i s sue . 

�ic�� Rebe cca Bittinger 
(Mrs . L . R .  Bi ttinger ) 



Mr . John Ahearne , Chairman u . s .  Nuclear Regulatory Commission 
Washington D. C . , 20555 

Dear Mr. Ahearne : 

Dona ld F . Look i ngbill 
1 359 Bradley Avenu e 
Hummels town , Penna . 
1 7036 
March 28, 1 980 

The current public outrage over the suggested release of 
the Krypton-85 from TMI-2 should be telling us something : 
the people in this area have absolutely no c onfidence tha t 
public health and safety represent the maJ or concerns in the 
cleanup operation. In my view, the reasons for this distrust 
are : 

1 .  MET-ED - A company on the verge of bankruptcy , ( particularly 
this one ) cannot be expe c ted to ignore e c onomic conside rations 
in their decision making processes . As we ' re constantly 
being reminded,  the company simply has too mu ch at 
stake economically . For this unprededented clean-up,  we 
need decis ion makers who are not distracted by the profit 
motive . 

2. THE CONTAMINATED CONTAINMENT - The mess in the TMI-2 con
tainment bu ilding presents a radioactive clean-up 
problem withou t precedent . The March 23 , 1980 edition of 
the Harrisburg Patriot News quoted G . P . U .  Chairman 
W\lliam G. Kuhns as characterizing the clean-up as a 
"laboratory experience " .  What concerns me is that my 

family have become unwilling participants in this 
"laboratory experience " - currently via the psychologicaal 
s tress of knowing that we may yet , at any time , be 
expos.ed to more radioactive releases ( indeed we ' re 
told that a meltdown is even still not c ompletely ou t  
ot the question) , and ,  potentially , via any physical 
damage which could result if unexpected large release 
occur. MJ maJ or concern is not over the reportedly 
relatively modest amount of Krypton 85 gas ( although I 
don ' t  relish its release ) ,  but over the much more 
substantial amounts of radioactive material in the 
damaged core , water and walls in the containment 
building. This contains , as you know , much more dangerous , 
biologically active , long-lived isotopes . It ' s  difficult 
to be reassured that the clean-up ot this mess  can pro
ceed without a hitch when such an undertaking has never 
been done before , when the equipment is not yet available 
to do i t ,  and when It ' s  described as a �laboratory 
experience " .  Given all this , I think it ' s  not �nreasonable 
tor us to feel a bit anxious abou t the future . 3 .  THE FUTURE OF TMI - I will never forget the terror of the 
days following the accident of March 28, 1979 . March 30 
was especially memorable . When it became evident on 
that day that the situation at TMI was one of total 
confusion, we evacuated our children to Philadelphia . 
The emotional impact of evacuating ones family because 
of a threatened nu�r disaster has to be experienced to 
be appreciated. · 
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I ,  for one , hope never to h'-ve to experience i t  aga in . 
For the pa s t  year we have c ontinu ed to l ive w i th the u nc e r t � i n t i e s  i nvolved w i th the c l e a nu p .  I t  a ppears that this s i tuation will pers i s t  until the clean-up is 

c omple te . After tha t ,  I think we shou ld be enti tled to say , "enough is enough I "  Having been suffi ciently sensitized to the haards of nu c l e a r  ene rgy , we should no t 
have to live aga in with the threa t of another nu clear 
accident - as would be the case i f  TMI 1 or 2 were to be reopened by any0ft6 - mos t  particu larly by Me t-Ed . 4. THE NRC - Som& view the NRC· as ye t ano the r grou p with a vested intere st in the nu clear indu s try ,  and there fore , one not to be tru s ted . I NOUld l ike to think that this Judgement i s  u nfair .  I t  seems to m e  that the NRC is the 
only hope we have for resolving this problem in the be s t  
intere s t s  o f  the public . 

But mu ch more needs to be done if there is to be any 
poss ibil i ty of restoring public faith for the difficult c lean-up proceedures ahead . I think the following steps are es sential : ( 1 ) Remove Met-Ed from the TMI s cene - foreve r !  ( 2 )  Entru s t  the clean-up procedure to a federa lly a ppointed and financed team of experts - u t i l i z ing the be s t  

people i n  the c ountry and ensuring that the pri mary c oncern is public health and safe ty - not profi t and 
loss . If it is to be a "laboratory experience " ,  let ' s  be sure w e  have the bes t  possible people i n  the lab. 

( 3 )  Guarantee that tMI will never again operate as a nuclear facility . This point i s  C'FiiCTal "-nd provide s "the 
light at the end of the tunne l "  that we so badly need. We need hope that we may s ome time in t h e  future , again be able to feel safe in our own homes . 

I hope you ' ll give these suggestions your most serious consider�tion . Our future is in your hands . 

c . c .  - Mr . Vi ctor Gilinsky 
Mr . Peter Bradford 
Mr . Richard Kennedy 
Mr . Joseph Hendrie 

Sincerely , tXJ��) -�� 
Donald P .  Lookingbill 
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� l'llbllc Utlllties 100 Intel:pace Parkway �i�, NJ 07054 

'_.) · Attentioa: 111:'. Reman Dieclcartp 

March 28, 1980 

;near Mr. Dieclcartp: . 
/ I :  I off� my hwi>le solution to the :rBIDII<il of the so calla! 40, 000 

,curies of la:yptcn gas fJ:an the '1bree Mile IslaM vessel. I feel certain -;_,this can be J:8lCYed inexpensively with the least ;momt of cbjectioos 
by citiZBIS or enviromentallsts and aballe all the most safe yet su:nestat. . D l) t � use of l.azge ballooos capable of travel to- the stratosplera 

and l.azge � to transp:>rt a ocn� vessel capable of carrying an appreciable cm:utt of the gas under pres�: __ 

2) After the balloon reaches a high ,enw;Jh altitl.de, mlief valves 
en the ocntaiment vessel can be released by radio oontrol, (1 and later the ballocn can be destroyed by explosives. · - -/ '!his can further solve the apparent t:ransp:>rtation p!:cblem if an 

effort is Dade to transport the gas by land. le. (citizens cbject!nq to 
or accidental discharge) • 

I llfBln ' t  e>cplain the further reprecussions or ex>sts c:x:mJeCted with mlease of t.l}e gas in the abosJ:hem directly above the 'l1lree �lile Island 
plant. 

PerfJai:s this CX>Uld be the all.y safe solution and certainly should 
be considered. 

::���& e�---.Attzi:'- Hal:OJd· ·--� �RiC:ila.rd "rtPinliii:itj��" 

SinceJ:ely, 

Albert B. Snizik 

ltlbert Arnold - Executive Vice Pmsident, If. R. C. 
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S ta tement of Dr.  Jan Beyea , Consul tant · 
to the National Audubon Society 

(Dr . Beyea , a nuclear phys icist. at Princeton - Univers i ty ' s 
Center c for Energy and Environmen tal- s tud ies , has s tudied the 
safety of nuclear f�cilities - for governments around the world . 
Mos t  recently he has carried out a s tudy of hypothetical re- · 
lea ses of radioac tivity .from Three Mile. I - la nd · for the C!Junc il.  

· on': Environmental: Quality'. )-_ ·-' - '  · · 

I have been asked by the National Audubon Soc iety to 

look into the ques tion of Krypton venting a t  Three Mile Is land . 

I · hav,. =�>eluded ·tha t the __ o fficial. r.eports which deal witli 

ve ntinla• 2 fail to j�stify the need for Kryp ton releas_e on safety 

�round s .  I t  has not - been demons trated that Krypton release a t  

thi s  time w i l l  s ignific antly reduce the dos e s  t o  workers enter- · 

ing- _ the. containment building ,_. nor ha s it bee11 demon s tra ted 

tha t Krypton release at this time is necess ary to al low access 

to the containment building to a t tend to the sa fe ty of the re

a c tor r.ore . 

Krypton release ·wi l l  save money a nd ,  by making it eas ier 

to work inside the reacto r ,  may pos s ib ly s�or ten the t ime by 

wh ich the reac tor will be c leaned up. 

Accord ing to current scien t i f ic under s tand i ng , the �c t  

phy s i ca l  consequences , immed iate and d e l ayed , o f  contro l led 

relt:a::;e 0_!. 5 D , u uo  r.uries of; Krypton 8 5  into the atmosphere at 

AMERICANS COMM ITTED TO CONSER VATION 
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Three M i l e  I s l and !PPears t o  b e  ins iqnificant. However , the 

psychological e ffects and stre s s  among a si zeable segment of 

the popula tion which mav result from the release appear to me 

to be so significant that a release should only proce� _ at this 
time i f  ample j ustification has been made that the release is 
_needed on sa fe t-v ground s .  

Thus , i f  I we.re in charg e ,  I would only approve venting 
of _the containment building i� I were sure that the health and 

safety of my workers were at stake or if I felt venting were . . 

nece s sary to a l low entrance to the conta inment to prevent the 

core from oYerheating . 

I can f ind no hard evidence tha t the se conditions are met . 
Therefore I conclude that venting of the Uni t 1 2  conta inment is 
prema tur e . 

However ,  I _must warn you that the s i tua tion could change . 

For ins tanc e ,  should certain . equipment fail--equipment which · i s  
now mainta ining or monitoring the integrity o f  the c_ore-;--.it 

�ight be nece s s ary to obtain prolonged access· to the contain

ment building . Under sue� a s i tuation, I too might recommend 
venting to forestall the possibil ity of a more serious _ release. 

In· any _ case , should complete venting o f  the conta inmen t  

building be decided upon , regardless of the reason , every 

e f fort should be made to reduce the anxiety of tha t  fraction 
o f  the _ public. wh ich appears to be extremely frightened of the 

relea s e .  

I f  the executives of Metropo l i tan Ed i son , the N . R . C .  
Commi s s ioners , those persons i n  charge at the s i te ,  their 
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children and their grandchildren are a l l  will ing to s tand down

wind at the site boundary whil� being exposed to the relea sed 

rad iation, then I think it will be clear to the pub l ic tha t 

those in charge honestly believe the release to be ins igni ficant. 

If , on the other hand , any of the se people refu se to meet 

this t�st, I don ' t  see how the public can be expected to be lieve 

statements that the r elease is insignificant. 

· In addition I suggestt that any controlled venting be done in 

bur sts occurring at times when the wind is blowing in one , agreed 

upon direction . 

Residents residing in the downwind sector would then have the 

option to move outside the sector for the duration of the relea se .  

The public could then vote with its feet a s  to its conf idence in 
. . ' 

official pronouncements . To make such moves easier for the publ ic 

the releases could be scheduled on Saturdays·. 

Those per sons resid ing in the downwind path who would not be 

concerned enough to move , but still interes ted in taking add itional 

precautions, could reduce their dose s.ign ificantly by shelter ing 

themselves in basements . accord ing to pre-arranged in structions . 

LACK OF JU STIF ICATION FOR IMMEDIATE RELEASE OF KRYPTON 

I shall now ou tl ine for you the rea sons I have concluded tha t 

Krypton release c annot be justif ied on safety ground s at this time . 

Nuclear Regulatory Commissioner Hendr ie has argued that vent

ing is necessary to allow access to the reactor sooner than other 

method s of Krypton removed would allow. 

9.') 
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However , it has not been demonstrated that Krypton is the 

maj or problem preventing access . 

The residual rad ioce s ium on the 

wal l s  may be more important in determining worker acce s s  time than 

the krypton gas in the a ir .  Given the state of pub l ic a l arm 

it i s  premature to vent the Krypton before equipment is placed 
in the containment capable of predicting the radiation level s 
which will rema� in the building after the Krypton is gone . 

It has been implied in the "Halle� Report•l that " gamma• 
radiation levels in the containment will drop by 7 5\ after Krypton 
release, hut no docwnentation has been given of this number., suggest
ing that it is a very " soft" est�te ,- -- one that sho�ld .not. 'be 
relied on to justify a pol icy dec ision of the magnitude . that the 

·proposed release of Krypton represents . 

Furthermore , even . should subsequent measurements show the 7 5 \  
reduction figure to · be a val id prediction , there appear t o  e�ist 

shielding alternatives which could reduce the worker do se by the 
. 

same amount as cou ld venting . It appears to be poss ible to build. 
a walkway with a roof o f  lead bricks which would s ignif icantly 
reduce the. long-range r ad iati�n (Gamma Radiation) from rad ioactivity 
on the walls and from the Krypton in the a ir above . 

This approach would not be a s convenient as complete removal 
of the Krypton would be , becau se worker s would still have to wear 
protec tive clothing· to redube the short-range radiation (Beta 
radiation) from Krypton next to their skin . But the trauma of re
leas ing all of the Krypton to the atmosphere would be avoided . 

The Krypton could then be removed by slow l iqui fica tion techniques 

without inter ference with the checking and maintenance o f  equ ip

ment which I agree are sorely needed to insure the long-range 

safety of the core .  
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I must caution the public , however, that this alternative I 

have mentioned would not prevent all releases· of Krypton . 

Some Krypton would be released each time the containment wa3 

entered . · But the total of �uch releases would be much less than 

that resulting from complete venting . 

ADDITIONAL COMMENTS ON HEALTH EFFECTS RESULTING FROM THE 
PROPOSED KRYPTON RELEASE . 

According to cur�ent scientific understanding , venting of 

unit I two ' s  atmosphere will probably not lead to any deaths or 

injuries either in the short-or long-run . I make' this statement 

based on my own analysis , since the N .R .C .  has not apparently pub

lished a1l'f prediction of what is called the • total popula_tion dose• • .  

. Every few thousand person-rem may 

lead to a cancer death . For policy purposes , in the absence of pre

cise knowledge of low-level radiation effects, many scientists assume 

that the same number of deaths will result if 10, 000  person-rem is 

accumulated through 1000 persons receiving 10 rem or 10 million 

persons receiving one milli: rem . 

· Consequently, the total population dose is the crucial number 

which is needed for policy purposes when deciding upon the ·impact.  

of low-level releases . ( I  hope that in the future, reporters will 

become aware of the right questions to ask of public officials about 

low-level releases . )  

Publ ication o f  the proj ected person-rem dose a long with the 

population dose would allow radiation scientists everywhere to com

ment meaningfully on the radiation s ignificance of the proposed re

lease without having to do detailed calculations� 
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Notes 

1 .  Environmental Assessment. for Decontamination o f  the 
Three Mile Island Um.t 2 Reactoc Bul.h.'l.ncr 
Atmosphere,  Nuclear Regulatory Comml.�sllcl.,, 
wash1ngton , D . C . , NUREG-0662 , 1 9 8 0  

2 .  Report o f  the Special Task Force o n  Three Mile Island Clean-up 

3 .  The N . R . C .  should. compute total population dose from 
a) cloud passage in the vicinity of the plant , b) The long-term 
Krypton dose to the world ' s  population, and c) The long-term dose 

· from any escaping radiocesium which would deposit on the ground . 
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THEODORE LEE GAILLARD, JR. 

88015 PARK LANE PLACE 

DALLAS, TEXA8 715&20 

Menll 28, 1980 

ftr<M Mt.lo Iolea4 N•lear Powr stat.toa. 'lllree IU.1e la1aa4. 
heaql•ud.a 
Dear Sirea 
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uauall:r at aoao preaeuro aiDIItt thaN 'balloono 
oan:r pa:rloado of oome woif:ht to ezti'OI!Iol;r h:l.gb a1Uh4oa · 

:5) :laMaaa •ol-f'or 110n than would h neo4o4, 
I -l'Oct• to .. pt;,. tb e buUcJ.ing. 

Penape tlliB lu\e alread7 'b .. a eucsested. If 120t1 
I bopo it tla3' 'bo of IIOIH <lolpo 

Siaoorel:r, 

(i;� � .  �a.J' , {t-. 
Theodore L .  Ga1llar«1 Jr. 
(21.4> :550..9152 (homo ) (214) :56,_6311 (work) 

/n, Pinotor• Nwlloar Replator:r Coa'lliNioa 
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Nucl e ar R e gul atory C ommi s s i on 
Mi ddl e t own 
Pennsyl vani a 1 7 057 
Gentl emen • 

217 We s t  McKinl ey Avenue 
lilyerstown ,  Pennsylvani a 17 067 
Mar ch 29 , 1980 

After d u e  c ons i derati on of t h e  al ternat ive s  avai l abl e ,  I s tr ongly urge the Nuc l e ar R e gul atory C ommi s s i on t o  approve venting to the atmosphere the Rrypton gas in the c ontaLnment bui l d i ng at Thr ee l•J. l e  I s l and . The pr ocedure as pr opos ed by Metropoli tan Edi s on appe ars to h ave an inc onsequenti al effe c t  on th e r e s i dents ar ound Th r e e  Mi l e  I s l and , of wh i ch I c ons i der mys e l f  t o  be a par t .  

I would h ope th at thi s  i s s ue i s  de c i d e d  o n  the techni c al meri t s . of s c i enti fic evidenc e , rllth er than as a r e s ul t .  of th e th e atrL c s  of a very vocal , bu• h L gh l y  mi s i nf ormed , minor i ty • 

In addi t i on1 I sugge s t  th at th e customers in th e servi c e  ar e a  of Me tr opoh tan EdL s on woul d be gi'eatly bene f i t e d  by r e openi ng of Thr e e  �lil e  I s l and Uni t 1 .  I urge that th i s  be ac� ompl i shed as s o on as techni cally possibie . 

,1/ ' 
Ver

·

y � t uly your , 

t0' rr.. >t.--J 
Donald J ,  King / 

c c , C ongr e s sman R obert Walker 
Governor � i chard 1� ornburgh 
Lt . :::ov . Wil l i am Scranton 



Nuclear Regulatory Commission 
P . O . Box 311 
Middletown ,  PA 17057 
Dear Sirs : 

704 North Wales Rd . 
Nor th Wales ,  PA 19454 
March 29, 1980 

There is some confusion in my mind at this time as to the 
exact prupose of the NRC . In 1946 the Atomic Energy Act estab
lished the AEC with the intent of "improving the public welfar e ,  
increasing the standard of living , strengthening free competition 
in private enterprise , and promoting world peace . " Based on this 
criteria , I would hardly deem your effor t s  to this date successful . 
History speaks for itse l f .  In spite of the reputed satety of 
nuclear power , accidents have been a maj or part of its history 
world wid e ,  including : 

-a partial meltdown at Chalk River reactor in 195 2 ,  followed 
by another accident in 1958 

-a partial meltdown and near critical mass explosion in 1955 
at the EBR-1 breeder in Idaho Falls 

-fire at the Windscale reactor in Great Britain in 1957 
resulting in massive releases of redioactive iodine 

-the death of three men at the SL-1 test reactor in 1961 at 
Idaho Falls 

-a partial meltdown o f  the Fermi Fast Breeder outside Detroit 
in 1966 

-release of radioactive iodine from the Dresden II plant in 
Morris , Illinois in 1970 

-release of radioactive waste into the Mississippi River at 
Monticello , Minnesota , in 1971 

-the fire at Bronws Ferry in 197 5 ,  resulting in loss of  safety 
systems for the reactor 

And the list goes on . Is this your idea of improving the public 
welfare? 

In 197 4 ,  the AEC found a total of 3 , 333 safety violations , yet 
imposed punishments for only eight violations . Does this fall 
under the catagory of improving the public welfare? 

There are presently hundreds of millions of tons of radioactive 
mine tailings lying throughout the western U . S . In Grand Junction ,  
Colorado , these tailings were ac tually used in the construction of 5 ,  000 homes . Is this an improvement in the standard of living-to be 
irradiated with the equivilent of 550 chest x-rays per year ? 

The list of abuses is endless . From mining to transportation to 
manufacturing to processing to storage , the NRC has failed 
miserably in its appointed duty to the people of this state , not to 
mention the country and the entire planet . As usual the reason is 
prof i t .  Damn the people as long as Babcox and Wilcox makes a buck , 
subsidezed by our tax dollars . 

Your commis sion must soon make important decis ions regarding 
Three Mile Island . It is time to quit laying in bed with Met-Ed 
and show some responsibility for the purpose your were created . 
T,!te venting of radioact ive Krypton gases is an irresponsible move . 
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A study conducted by your own agengy ,  the Mancuso study , showed that 
low levels of ionizing radiation causes a significant increase in the 
cancer mortality rate . Other studys (British Medical Journal 1 : 1495 , 
195 8 ;  Journal of National Cancer Institute 28 : 1173 , 1962 ; Lancet 1 : 1185 , 
1970) confirm the results - low level radiation has adverse results 
on the population involved . The release of redioactive gases from 
TMI is unquestionably wrong.  

Your commission is ignoring viable alternatives ,  including 
compressing the gas , free z ing the gas and /or filtering the gas . 
Met-Ed was even offered cyrogenic equipment ,  yet refused [ I s  
there any rationality to the management at this facility? 

The NRC must assume full responsibility for the safety of the 
people , not corporate headquarters of Met-Ed . It is within your 
power to prevent the loss of any further radiation to our environment .  
You must exercies that authori ty .  Then you can truly say • • •  

there iS no cause for alarm • • •  

Peace , 5·� �,�'yfo,/\__ 
R. Allen Fazenbaker 

RAF/raf 
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March 29 , 19 8 0  

H O U S E  O F  R E P R E S E N TATIVES 
COMMONWEALTH OF PENNSYLVANIA 

HAR R I S B U RG 

Honorable John Ahearne , Cha i rman 
U . S .  Nuclear Re�ula tory Commi s s ion 
Washington , D i s t r i c t  o f  Columb ia 2 0 5 5 5  

Dear Chai rman Aheaine , 

' 

As you a l ready know , there is con siderable opoo s i tion 
to the present NRC-Metropo l i tan Ed i son Company plan to vent 
radioactive Krypton 85 i n to the atmosphere around Three Mile 
I s l and .  

� e  ful l e ffects o f  low l eve l rad i a t ion a re not known 
as ye� and the NRC nor Met Ed cannot guarantee the publ i c ' s  
hea l th  from the exposure you now p l a n . Moreover ,  the l a s t  
thi�ty y e a r s  ind icates a ser i e s  o f  i n s tances wherein " low 
l evel radiat ion e xpsoure s •  brought about ser ious h e a l th impact ,  
such a s  what happened i n  Utah . 

The s tandards used by the NRC and Met Ed to measure 
radiation and exposures to i t  have bee n ,  in par t , discre d i te d  
b y  recently r e l e a s e d  rev i ew ent i tled t h e  He idelburg Study , 
and there is there fore doubt as to the accuracy or val id i ty 
of the Hrypton venting p l an ' s  e s timates reqardinq exoos ure . 

�ere are opt ions to :}•our- plan to vent Krypton which have 
not been explored by independen t a s s e s smen t .  I s trongly favor 
having a c i t i zen group domina ted independen t  a s s e s sment capa
bility, but to put that ful l y  in place takes add i t ional time . 

In view of your plans to vent Krypton beginning
. 

in Apr i l , 
I am writing to reque s t  that you immedi a te l y  suspend thos e  
plans t o  a l l ow t i me for an a l ready in-pl ace independent a s s e s s 
me n t  t o  take p l a c e  by such · a - noted group as t h e  Union of Con
cerned . Scien t i s t s . 

I have ·not a s c e r t a i ned the a va i l ab i l i ty of the Union for 
th i s  p��posc , a l though a number of the i r _ rnernbe�s were in 
:�arri5�urg this ·Heekend for the TNI r a l l y  a.t the Capitol Cc;;:plex . 

It �ould not take a g�eat de�l o� ti�e to " crank up " 
the Union of Concerned S c i t2-nt.i. s t s  to get b usy on reviewing •:he 
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Honora b l e  John Ahearne 
Page '!Wo 

Krypton 8 5  venting plan , I would imag ine , but there i s  no point 
i n  contact ing them about i t  if the NRC i s  not wi ll ing to suspend 
i ts plan now . That i s  why I am w r i t i n g . 

· 

I do bel i eve that independent a s s e s sment is important to 
the other phases of decontaminat ion of Three Mile Is land ' s  Un i t  
2 and the c i t i zen dominated e f fort , uti l i z i n g  non-NRC and non-
Met Ed personnel and expe r t i s e  for that purpose , remains a� agenda 
i tem for me , but for now suspens ion o f  the vent ing for Un ion 
review purposes is a more immed iate need . 

I apprec iate your con s i deration of th i s  suggestion . 

The q11e s t ion is not whe ther Un i t  2 ' s  Con tai nment Bui l d ing should be decontaminated , but ra ther how i t  will be done . I t  is on that po int that loca l  opin ion run s s trong and independent a s s e s smen t  would l end credibi l i ty to wh a tever finna l l y  results . 

=c : �ohn Col l ins 

ur s  s incerely . 

v��Q{j} 
STEPHEN R . REED 
State Repre sentative 





iluc l e ar Re f;ul at ory Comni ssion 
P . O .  Box 311 
Mi d d l e town , PA 17057 

Gent l emen : 

i537 Garf i e l d  Ave . 

Wyol:li s sing , l'A 19610 
h arch 29 , i 980 

As a c onc e rned c i t i zen- c onc erned for the future 

s afety and go od he al th of al l the wo rld ' s p e o p l e , and 

now e sp e c i a l l y  tho se who l i ve in and c l o se to t:i dd l e 

t own , I p l e ad ,  urge , beg you to u s e  t h e  alternate m e '.;]'-,.;d 
for venting the krypt o �  gAs - i . o .  the c ry s t a l l i z at i on 

pro c e s s . c ry45'"'  /r 

Ple ase put l i ve s  ahe ac of d o l l ars ! !  

Very t r  uly yours , 
I -� 

,---ftu 
·..__-· 

,__:; n , \,, L/�-� 
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Mr. John Ahearne, .Chair 
Nuclear Regulatory Commission 
Washington, DC 

Dear Mr. Ahearne: 

120 N. Union St 
Middletown, PA 17057 
March 29 , 1980 

One year after the accident at Three Mile Island , I am 
writing to you to tell ·you my views on the clean up at TMI . 
Since last year I have spent many hours attending meetings and 
reading documents and talking with my family and neighbors 
about the accident and its aftermath. I have tried to learn 
as much as I could about nuclear power and tried to keep an 
open mind on the matter. It has been difficult. I would 
rather have enjoyed spending hours with my family than reading 
the Kemeny Commission Report or Rogovin Report. I would have 
rather enjoyed a quiet evening at home playing with my son and 
daughter than to attend one of the many public hearings held by 
the NRC. I am generally an easy going person and do not seek 
to make "noise" publicly. But , the events of this past year 
at TMI have changed me. And that is why I am making these 
several requests of you. 

I ask you not to vent the Krypton on my family. Use 
the most feasible alternative , as indicated in your Environmnetal 
Assessment Study. 

I ask that we residents of Middletown be better informed 
of radiation monitoring. Allow citizens to become involved. Make 
the information public. 

I ask that some independent, knowledgeable and objective 
group be formed as consultants on the cleanup. Despite the good 
intentions of the utility , there must be an independent assessment 
of the entire clean up operation. 

I realize that you are a busy person. I do not wish my 
requests to overburden you. I want to act in a responsible and 
informed manner and hope that my requests have helped you to 
understand how one citizen views the accident at TMI and its 
aftermath. Thank you for your attention. 

Sincerely , �t:le_,{r :/ A�ud-(.1J. 
v Jacob L .  Susskind 
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The Nuclear Regulato� Conart s s i on 
1717 H Street , NW 
Washi ngton , DC 20585 

Re : TMI 

Gentletaen :  

R D 4 ,  Box 863 
Duncannon , PA 17020 
March 31,  1980 

I am not convinced that the best way to dispose of the radi oactive 
krypton-85 gas at TMI is to vent it i nto the atalsphere . However , i f  
the management o f  General Publ i c  Uti l i ti es Corporati on feels .  that thi s 
is the best way to handl e thi s ,  it should be done only wi th the fol l owi ng 
stipul ati ons : 

1. GPU should announce publ i cly no l ess than tNo weeks prior to the 
fi rst venti ng the exact date and duration of the pl anned venti ng . 

2 . Area residents wi thi n 20 mi l es of the pl ant should  be reimbursed by 
GPU for al l evacuation costs i ncl udi ng travel expense ,  motel expense 
and l ost wages for the duration of _the venting. 

3. No GPU eaployee who wishes to flee the area duri ng the venti ng should 
be penal i zed i n  any WQ'. 

4. None of the above should even be considered unti.l studies of al ternative 
lll!thods have been coq�leted and the reports released to the pub l i c  i n  
detai l through l ocal newspapers . The se  studies should be done by 
scienti sts i ncl uding p� i ci ans and zool ogi sts who are not on the 
permnent pQ"rol l of ei ther GPU or the NRC. 

Si ncerely, 

.00.-- �  
Bonnie Deaven 
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The Nuclear P�gulator,r Commission 
1n1 H Street, N. w. Washington, D. C. 20S8S 

Gentlemen: 

March )1, 1980 

A recent letter from Senator John Reina ( P.A)  suggests hi s constituents write 
to the Nuclear Regulator, COIIIIII1asion in co-t upon the plan to vent the 
radioactive kr,rpton-8S trapped in the �ontainMant building at three Mile 
Island. 

Mq this letter s erve to heartily endorse the plan to J:lawJ:r vent the gas . 
After a year of every imaginable delay, legal readblo a, &nvironnental 
studies and an,r basis for mora del117 that can be conjurea up - - I 11117 
let ' s  address ourselves promptly to the teak of . .  cleaning up the probla 
at Three Mile Island and get the job tinillhedo 
I recognise there are man;y h;rateJ;ical and irrational people who think other
wise end I'm just as sura that a goodly number of th8111 support that position 
just for the sake or joining an opposition even though tney have not the 
foggiest idea of the issues involved or the scientifi c tacte impinging 
on the problem. 

Moreover, I earnestly hope that When safeguards are completed, at 3MI Unit 11, 
it will be reactivated and as promptly as possible • • • •  and without all the 
bureaucratic delays and legal roadblocks that a wilt•Jl. few can thraw into the 
path or progress .  

We chaff a t  the slowness and lack o f  action onthe part or th e  Congress . The 
innumerable delqa at Three MUe Island seal! ever,r bit as futile . 

J.re .Ail8ricans, wtio can place a man safely on the 110on too stupid to run a 
nuclear plant? Did not. the Federal Oovemment itself institute the push 
into the nuclear age? It Europeans ,  the lhlssiana and tne Japanese can 
operate nuclear plants in apparent safety to their citizens ( and citiaens or 
the wrld) are .Americans too dumb and stnpid to do likewise? 

There always have been and always will be riske in ever,r undertaking, be 1t a 
trip to the comer store, the voyage of Christopher ColUIIIbus ,  or a cross
countr,r trip on a jet plane . Have A���ericans lost their zeal to pioneer, 
sccept a ealc•Jl.ated ri sk? Since the occurrence or tile JMI accident ( in which 
nobof!T was killed or appe:rent}y even hurt) how many have diec!. in Qiprlane 
accidents and in highwq crashes . Three Mile Island opponents ndght wall 
address th11111sel vas to these probliiiiiB tool 1·he accident rate in !IIIIey other 
facets of our daily lives has been tar more alanuing. WJJ.y all this hysteria? 

The news media, tor lack of something better tQ "wric ovary has reviewed and 
re-hashed lMI so many times that I'm sure most people are sick and tired about 
hearing about it further. tat ' s  get on with the task - and do it p!'OIIJ>tlT' ' . 
s:l.ncerel�·a .. .. .  

J
. u , ��- 1Ql7 HELEN AVE. 

LANCASTER, PENNA. 17601 



COMMISSK>NERS 
.JOHN E MINNICH. CHAIRMAN 
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OfiEFa.ERK 
SIDNEY A. REESE 

MAIUNG ADDRESS P.o. apxtzr.s 
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PHONE: 25!5-2741 
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DAUPHIN COUNTY 
HARRISBURG. PENNSYLVANIA 

March 3 1 ,  1 9 8 0  

Honorab l e  John Ah e arne , Chai rman 
u . s .  Nuc l e ar Regul atory Commi s s i on 
W as h i n gton , DC 2 0 5 5 5  

Dear Chai rm an  Ahe arne , 

SOUOTOR 
HERBERT A. �  

ASSISTANT SOLICITOR 
AOBERT C 

SPECIAL CXJUNSEL 
.....,.,..., ....,... 

MEET1NG DAY 
MONOO.Y 

to:OO A.M. 

Th e at tached r ep r e s en t s the Re s o lution formal ly 
adop t e d  b y  a un an i mous d ec i s i on o f  the three-memb er Daup h i n  
Coun t y  Bo ard o f  Commi s s i on e r s  t h i s date r e l at i v e  to p l an s  
t o  vent Kryp ton 8 5  i n t o  t h e  ai r a t  Three Mi l e  I s l an d .  

Thre e Mi l e  I s l and i s  phys i c al ly l o c ated w i t h i n  Dauphin 

Coun t y .  

W i th w arme s t  regard s ,  I am 

c c : John Co l l in s  
Robert Arno l d ,  Met " Ed VP 

STEPHEN R .  REED 
Commi s s i o n e r  

� 
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COMMJSSJOtlERS 

.OO�N E. -MihNICH. CH AI RM.C.N 
tiORMAN P. HETRICK STEPHF.:tl R. R E E D  

CHIEF CLERK 
SIC.HEY A.. R EESE 

MAILING ADDRESS 

P. 0. 90X 1295 

HARRISBURG. PA. 17108 

PHONE; ZS$-274 1 

March 3 1 , 1 9 8 0  

Wl:e:!"e-as , 

\)��.,. . c,O 

O F F I C E  OF 

COM MiSSJOJV� 
,,.._ 

�<& J 

DAUPHIN COUWn: 
HARRISBURG, PENNSYLVANIA 

SOLICITOR 
.-: e:R B E R T  A. SCI-I A F FNER 
A�SISTANi -�JUCITdr;;" 

ROB E R T  L. KNUPF 
SPECI.\L COUNSEL 

LEON A R D  TINTNER 

The March 2 8 , 1 9 7 9  accident and subsequent events at Three Mi le 
Island have l e ft the Conta inment Building of Unit 2 with dangerous ly 
high leve ls of radiation and contamination that need to be decontami 
nated , and 

Whereas , 

The u . s .  Nuclear Regulatory Commi s s ion has determined in concert 
with the Metropol itan Edison Company , owners of Three Mi le I sland , that 
the venting of over 5 0 , 0 0 0  curies of  radioactive Krypton 85 into the 
atmosphere is the best method ava i l able for the removal of such Krypton 
from Uni t  2 ;  such plans have met with opposition from members of the 
public concerned with the posf!ible health impl ications from such a re 
lease of radiation and gas . Ee it there fore 

.Resolved , 

That the Dauphin County Board o f  Commis s ioners hereby opposes the 
release of rad ioactive Krypton in the manner presently planned by the 
NRC and Metropo l i tan Edi son Company because ( a )  the health of humans ,  
animals and plants nearby cannot be ful ly guaranteed , ( b )  the full health 

- implications o f  lo\oJ l e ve l  1.·a<J.i a t ion expo sure are net known , { c )  heal th 
studies on human thyroids and various ai lments affl icting aniwal l i fe 
have not been completed to determine what e f fect , i f  any , previous ly re
leased low l evel radiation has already had on humans and anima l s  in the 
TMI area , ( d )  other options remain for the removal of  the Kr}•pton 8 5 
which have not been assessed independently by expert s outs ide the NRC or 
Metropol itan Edison Company , ( e )  experience of the l a s t  th irty years from 
rad iation exposure to indigenous populations near nucl ear sites indicates 
clear health r�sk and resul tant increas ed health problems from varying 
exposure leve l s  to radioactive particles , ( f )  radiation and exposure 
measurement standards currently being used by the NRC and Me tropolitan 
Edison Company are based on experiments and standards discredited by 
recently completed Heidelburg St�dies and serious question �s to their 
accuracy and val idity there fore exists in the scienti fic t:eommunlty ; and 
he it further 



Page Two · - Dauphin County Board of Conunissioners ' Resolution - March 3 1 ,  1 <:  

RESOLVED , 

That a copy of this Resolution be sent the Chairman of the u . s .  Nu
clear Requlatorv Commiss ion , the NRC TMI Cleanup Director , the Metro
politan Edison Company , the Metropolitan Edison Company Cleanup Opera
tions Director , as evidence of the Board ' s  opinion on present plans 
regarding Krypton 8 5  disposal . 

Offered by Conunissioner St�phen R .  Reed 
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JANES 8. COULTER LOUIS N .  PH IPPS. JR 

STATE OF MARYLAND 

DEPARTMENT OF NATURAL RESOURCES 
ENERGY ADMINISTRATION 

Mr . Richard H .  Vol lmer 

TAWES STATE OFFICE BUILDING 

ANNAPOLIS 21401 
1301 1 269-2261 

March 3 1 , 1 9 8 0  

Director o f  Three Mile I s land Support 
Office of Nucl ear Reactor Regulation 
U . S .  Nuclear Regulatory Commission 
Washington , D . C .  2 0 5 5 5  

RE : Draft Environmental A s ses sment 
for Decontamination of the 
Three Mile I s land Unit 2 Reactor 
Buil di ng Atmosphere 
( NUREG-0 6 6 2 ) 

Dear Mr . Vol lmer : 

These comments and recommendations are submitted on behal f 
of the State of Maryland . They represent a consensus of Maryland ' s  
Department of Heal th and Mental Hygiene and its Department of 
Natural Resources . The Maryland Governor ' s  Committee on Three 
Mile I s land concurs in these recommendat ions and has submitted to 
the Governor its own report , which is appended . 

Having reviewed and checked the quant ity of Kr-8 5 po tential ly 
available for release , the likely di spers ion during trans it to the 
Maryland borde r ,  and the resultant dose to Maryland citizens , we 
concl ude that the radiological impact in Maryland would be neg ligible 
from venting the containment bui l ding over a period of approximately 
60 days as described . Our predict ions of doses to the most exposed 
Maryland citizens are les s  than 0 . 1  mrem to the skin and 0 . 0 0 1  mrem 
to the whole body. Our own radiation monitoring data shows that 
variations in dose due to natural radioactivity frequently exceeds 
one mil l irem from time to time and place to place wi thin Maryland 
over a s imilar 6 0  day period . Consequent l y ,  Maryland has no reason 
to oppose the vent ing option • .  
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Page Two 
Mr . Vol lmer 
!�arch 3 1 , 1 9 8 0  

Of cours e ,  i n  determining the proper choice for handling the 
containment gase s ,  it is necessary to cons ider the impacts on 
Pennsy lvania ' s  citizens , particul arly those res iding in close 
proximity to Three Mile I s land .  We note that projected radiation 
doses for al l options presented are within the limits impo sed by 
the plant ' s  Operating Licens e and the va lues estab l i shed in 
1 0CFR5 0 ,  Appendix I for keeping radiation doses from operating 
reactors to the pub lic as low as reasonably ach ievab le . *  On that 
bas i s ,  we bel ieve al l the options presented should be cons idered to 
have acceptab le leve l s  of radiological impact . However ,  as  in the 
case of an operating reactor , every reasonab le opportunity shoul d 
be taken to minimize the di scharge of radioactivi ty to the environment 
during the cl eanup of Three Mile I sland .  It is in this context that 
the alternatives for handl ing the cont ainment gase s  should be eval uated . 

Although Maryland supports the concept of a programmatic 
E nvironmental Impact Statement to address the overal l decontamination 
operation,  we be l i eve it is proper to make a decis ion regarding the 
cont ainment bui lding atmosphere at this time . It  appears that a 
decis ion based upon the progr�matic E IS could not be forthcoming 
for at least another year . At that time , the additional two or 
more year wait to implement any one of the options ut i l izing krypton 
capture devices would weigh even more heavi ly in favor of the purge 
option than it does now . A deci sion to purge the containment 
bui lding at this time woul d not precl ude , but rather fac i l i tate 
other options for the remainder of the decontamination process .  
On the other hand , i f  the decis ion i s  to ut i l ize one of the krypton 
c apture devices , making that decision now woul d precl ude fewer options 
than woul d making the ident ical decis ion one ye ar from now . Therefore , 
because there is no benef it but there is substantial loss in de l aying 
the decision , Maryland supports the separation of this deci s ion 
from the programmatic E IS sched ule . 

*We bel 1 eve the goals  estab l i shed for a s ing le unit in 10CFR5 0 ,  
Appendix I are the appropriate va lues t o  be cons idered ( ie . , maximum 
off-s ite dose rates from ga seous eff luents should not exceed 10 mrad/ 
year from gamma radiation and 20  mrad/year from be ta radiation , 
and doses to the maximal ly exposed individua l should not 
exceed 5 mrem/ye ar to the whole body nor 15 mrem/year to the skin ) .  



Page Three 
Mr . Vol lmer 
March 3 1 , 1 9 8 0  

Maryland continues t o  b e  extremely concerned over the presence 
of approximately one mil l ion curies of bioaccumulatable radionucl ides 
in aqueous sol ut ion within the power plant . Should error or mal function 
cause di scharge of even a very modest fraction of this material , 
public water supplies and fishery resources in Maryland are in peril 
of serious contamination . Even chronic leakage at a level sufficient 
to produce a detectab le increment of radioactivity in Maryland 
seafood would j eopardize the marketability of our harvest and the 
livel ihood of our watermen ,  due to public avers ion in the marketplace . 
We be l ieve that it is in Maryland ' s  best interest to decontaminate 
the plant ' s  water inventory as expeditious ly as is cons istent with 
careful planning , review and control . 

Due to the long lead times involved in implementing any of the 
alternatives to containment purge , it would be at least three , 
perhaps five years after the accident before there would be reasonab ly 
free access to the bui lding . We do not feel it is prudent to wait 
this long to replace and repair ins trumentation nor to maintain 
vital equipment in the containment bui l di ng , and Maryland is opposed 
to any deci sion wh ich woul d effect ivel y  prohibit containment entry 
for such protracted periods . Consequently,  the evaluations of the 
various options shoul d be rewritten to incl ude the unavoidable releases 
and occupational doses inherent in performing the necessary containment 
entries over the respe ct ive periods pr ior to completion of the 
krypton removal .  

Al though it has sufficiently demons trated that containment 
purge can be accompli shed wi thin estab l i shed dose limi tations , the 
E nvironmental Assessment is deficient in that it has neg lected to 
properly eval uate the dose reduct ion wh ich can be accomplished by 
limiting krypton releases to periods of rapid di spers ion , as indicated 
by real -t ime meteorol ogical data. We be l i eve this option is a 
practical opportunity for reducing radiological dose to the local 
popul ation . The Environmental Asses sment shoul d speci fical ly 
delineate the actual scheme for this control , and , based on an 
historical set of sequent i al meteorological data, estimate the dose 
reduct ion probably achieved and addi tional time probably required 
shoul d purg ing be conducted with these limitations . 
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Other deficiencies noted in the Environmental Assessment 
relate to the monitoring act ivities described in S ection 7 .  Onl y 
those air grab samples to be col lected by Metropolitan Edi son at 
the estimated plume touch down po int seem intended for feedback 
capability to the Unit 2 control room . It is not clear from the 
description if adequate real time dose rate or beta- emitting ga s 
detectors wil l  be used by the sampling crews to ensure that they 
are actual ly at the po int of maximum ground level concentration when 
each sample is take n .  Rel i ance solely upon atmospheric transport 
modeling seems inadvi sab le for assurance that such sample s  are taken 
at the po int of maximum impact , even at relatively modest di stances . 

In addition to the radiological impact of each alternative , there 
is a non-trivial psychological impact to be considered . We note 
that the local public sentiment ment ioned in the Environmental 
Assessment expresses the unattainable goal of no further planned or 
accidental release of radioactive material s .  Clearl y ,  this cannot 
be used as an acceptance criterion , since bo th planned and unplanned 
releases wil l  occur for any of the options considered . We note 
that even a proces s  wh ich is 9 9 . 9 9 9 9 %  effect ive in capture of the 
krypton would resul t  in a release somewhat greater than the 4 7  mCi of 
Kr-85 which caused much public consternation when the airlock was 
recently entered . It is not cle arly stated in the Environmental 
As sessment how much Kr-8 5 would remain in the containment bui lding 
a fter .the operation of each of the alternative krypton capture 
devices . Apparent ly, each would be operated t25 reduce .

. 
the containment 

building atmosphere to the MPC level of 1 x 10 p Ci/c c .  At this 
point , 0 . 6  C i  of Kr-8 5 would stil l remain in the containment bui lding . 
The E nvironmental Assessment should clearly state whether this 
would be intentional ly purged or eventual ly leaked during repeated 
building entry . Al l descriptions of krypton capture devices except 
that of the Cryogenic Proces sing System give the impression that 
krypton release would be zero . 

In weigh ing the psychological impacts inherent in each of the 
options , we make the ob servation that public react ion has not been 
directly proportional to the number of curies in a release , and it 
should not be presumed to be so in choos ing among the options in 
this case . A sense that every .  pract ical opportunity wi l l  be taken 
to reduce public radiation exposure would certainly aid in achieving 
pub l ic acceptance of any proposa l . In that regard , the Environmental 
As sessment is particul arly uns atisfying due to its cursory treatment 
of meteorological restrictions wh ich could be imposed in the venting 
process,  as mentioned above . Other factors wh ich we be l i eve would 
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b e  useful i n  reducing pub lic stress are provision of more certainty 

as to the schedul ing of any releases and the maximum dose associated 

with the releases . Real-time of f-s ite dose rate monitoring provides 

direct conf irmation and an opportunity to catch errors in prediction . 

The publicly acces s ib le mo nitoring programs to be conducted by 

the Department of Energy appe ar to be useful for enh ancing and 

maintaining pub lic conf idence that suf ficient control is be ing 

maintained over the sixty day purge duration . The Commi ssion 

shoul d ensure that these DOE programs are in read iness pr ior to 

commencement of the purge and that the resultant data is made 

availab le to and reviewed by Metropol i tan Edi son personnel as quickly 

as po s s ib le . I f properly analyzed for such factors as wind pers i stence 

and ranges of short term dose rates , the pr edict ions ment ioned 

earl ier based on sequent ial hourl y historical data could be very 

useful in interpreting the s ignificance of individua l measurements  

from the DOE monitoring program .  

I n  summation , Mary land agrees wi th the Commi ssion ' s  staff 

recommendation that a deci sion be made at this time , and suppo rts 

the choice of purg ing the containment bui l di ng as the be s t  availab le 

option . However ,  we recommend that , pr ior to granting final approval 

of  a plan to accompli sh the purge ,  more de tailed specific ation of 

the meteorological limitations and real -t ime environmental monitoring 

be requi red and be evaluated by the Commission to be sure that 

resul tant pub lic radiation exposure be kept as low as pr acticab le . 

SML : ps 

Sincerely,  

II . ·/;?? ./-� ' . � -, ' ' ·--- : ·'.�'_:;,...--
Steven M .  Long , Ph . D .  

Director , Power P l ant Siting Program 
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THE JOHNS HOPKINS MEDICAL INSTITUTIONS 
DIVISIONS OF NUCLEAR MEDICINE AND RADIA TION HEALTH SCIENCES 

XORTH WOLFE STREET 
tTI.\fORE, MARYLAND 21205 

Harch 28 , 1 980 

The Honorabl e Harry R.  Hug hes 
Governor , State of Maryl and 
Execu t i v e  Department 
J!.nn apol i s ,  t�aryl and 2 1 404 

Dear Governor Hughes : 

T�l�phoite .301�· 9.U-JJ".SO 

As members of the Maryl and Governor ' s  Commi ttee on T h ree l�i l e  I s l and , 
we have stud i ed the Draft NRC Staff Report NUREG-0662 wh i ch assesses t he 
probl em of radi oact i v e  k rypton g a s  i n  the reactor bui l d i n g , con s i ders 
several opti ons for remov i ng i t ,  and makes a recommendati on . In essence , 
the NRC offi c i a l s propose to vent the g a s  out of a 1 60-foot stack over a 
60-day peri od when the meteorol og i ca l  cond i t i on s  are s u i t a b l e .  

We ag ree t hat t he radi oact i v e  krypton wi t h i n  the con t a i nment vessel 
creates a maj or probl em that s hou l d  be sol ved as  soon as pos s i b l e .  The 
radi oact i v i ty l evel s are so high that no one can safely enter t h e  b u i l d i ng 
to carry out the procedures necessary to kee p  the reactor in a safe shut - ·  
do1·1n cond i t i on and d i mi n i sh t h e  haz ard o f  re l eases o f  rad i oacti v e  water 
i n to the Bay .  

There a re fans. operat i ng i n s i de t h e  bu i l di ng that keep t he temperature 
down in the face of heat sti l l  be i ng generated by t he reactor. Thi s cool i ng 
system h a s  been i n  conti nuous operati on for a year �Ii thout the mai ntenance 
speci fied in t hei r usual operat i on g u i d e l i nes . The h i g h  hum i d i ty of the 
bu i l d i ng is espec i a l l y  del eteri ous to the cont i n ued opera t i on of t h e  fan s .  
Thei r fai l u re 1�o u l d perm i t  t h e  temperature wi t h i n  the bui l d i ng t o  r i s e ,  whi ch 
in turn wou l d  cause the pres sure in the bui l d i ng to r i se a bove that of the 
out s i d e  atmosphere . Shou l d  t h i s  happe n , rad i oact i v e  g a s  wou l d  l eak out 
through sea l s and ga s kets that have n ot been adequately tested because of 
h i g h  rad i oact i v i ty l evel s .  In contrast to s u c h  u ncontrol l ed re l eases , the 
proposed control l ed rel ease of the rad i oact i v e  gas cou l d  e n sure that expected 
l eve l s  are n ot exceeded . We are rev i e�oti ng  the proposed mon i to r i n g  procedures 
be i ng carri ed out by the Department of Heal t h  and Mental  Hyg i ene and the 
!Jep a rtment of Natural Resources of the State of Maryl and ." 

The e s t imate of the whol e body exposure to persons at t h e  s ite boundary 
o·ter the 60-day peri od wou l d  be 0 .  2 mrem . The s i g n i f i cance of t h i s  amount 
o f  rad i a t i on shou l d  be. vi ewed in the context of the exposure that a l l human 
b e i ng s  recei v e  from natural  rad i oa ct i v i ty ,  that i s ,  from cosmi c radi a t i on , 
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from the eart h ,  and frOQ rad i oact i ve mater i a l  that al l human bei ngs  have a lways 
had with i n  thei r bod i es .  F o r  exampl e ,  t h e  rad i oactive pota s s i um withi n our 
body and other sources of i n ternal radi oacti v i ty amounts to an exposure of 
about 25 mrem per year;  co�� i c  ·rad i at i on averages 45 mrem per year ; and terres 
tri al  radi ati on i n  thi s part o f  the country averages 2 5  mrems per year , the 
total of whi ch i s  several h:mdred times as great as that wh i ch 1�oul d resul t 
to persons maximal ly expo sed to the rel eased krypton . The exposure wou l d  be 
l es s  than that resul t i ng from var i ati ons in natural rad i oact i v i ty i n  d i fferent 
parts of our State. 

We bel i eve that the proposed rel ease of rad i oactive  krypton is the s afest 
possi bl e course of acti on if properly moni tored . We wish to a ssure you that 
we i ntend to ver i fy the monitori ng proce ss and report any dev i at i on s above 
the pred i cted rad i at i on l e•tel s irrmedi ately .  

The c i t i zens o f  the States o f  �!aryl and and Pennsyl vani a  . have a leg itimate 
concern over the methods used in the clean-up of Three Mi l e  I s l and . We agree 
compl ete ly  that the prinary determ i nant of these methods shou l d  be the he�l th 
and safety of al l human , ani�a l , and vegetabl e l i fe .  I t  i s  in consi deration ·  
of a l l factors known to us  at th i s t ime that we concur in the control l ed 
rel ease of the krypton g a s  now i n  the atmosphere i n si de of the contai nr:;ent 
bu i l d i ng . 

dmm 

Si ncere ly yours , 

Henry N .  Wagner , J r . , M . D .  
Cha i rman , Maryl and Governor ' s C�Tomittee 

on Three Mi l e Is l and 

cc:  Mr . Charl e s  R .  Buck ,  Jr .  
Secretary , Depart�ent of Heal th and  Mental Hyg i ene 
F i fth Fl oor 
201 West Preston Street 
Ba l timore , Maryl a�d 21 201 
�1r . James B .  Cou 1 ter 
Secretary , Oepart�ent of Natural Resources 
Ta1·1es State Off i ce Bu i l d i ng 580 Tayl or Avenue  
Annapol i s ,  Naryl and 2 1 401 
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Florence L. Sheily 

Boxr 1 57 Thompson 

Pennsylvania 1 8465 

Nuclear Regulatory Commission 1 71 7  H. Street N. W. 
Washington, D. C. 20585 
Dear Sir : 

• 

March 31 , 1 980 

I wish to register � s trong disapproval of the venting of radioac
tive Kryp<hon-85 gas from TMI-2_, on several grounds .  

1 ) Th e  effects of radiation are additive. Therefore even th e  smallest 
C dose can affect life . 

2 ) The effects of radiation are multipl ied. as the radieactive particles 
are concentrated as they go up the food chain, so that even miniscule doses 
can be concentrated into large doses by passing through plants and animals 
to humans . 

3 ) In discussions by the NRC and its s taff at the time of the accident 
Commissioner Ahearne asked about the adequacy of �he monitoring during the 
accident at TMI-2. Mr. Albert Gibson answered , "Unfortunately all of the 
monitors were off the scale " .  Mr. Galinski , "Let ' s  see, was the s tack radia
tion monitor also off the scale ? " .  Mr. Gibson, "Yes , sir, it was " .  
Mr. Gal inski , "So ,  we don ' t really know what went up there;" Mr .  Gibson, "That ' s  
correct. " Even without knowing "what went up there" the Nuclear Regulatory 
Commission ' s  Environmental Monitoring Group reported that by mid-April ,  1 979 1 3 , 000,000 curies of Xenon 1 33 had been released on the people of the area. (and who knows how much more? ) . 

� Metropolitan Edison ' s  own calculations of a worst design basis accident , 88,000 curies of radioactive material would be released translating into a 320 millirem dos e .  How then can the Nuclear Regulatory Commission say that' the 
accident at TMI-2 only resulted in a dose of 85 millirem to ·the people? 

Since the effects of radiation are additive and the people of the area have 
already been subjected to 1 3 ,000,000 curies of radioactivity, I must object 
to any more venting of radioactive gases . 

Ins tead , I join those who have suggested that TMI-1 must be - used to help 
solve the problems of the mounting volumes of radioactive water and gases , 
temporarily, until permanent � d isposal has been worked out. 

cc : Senator John Heinz of Pennsylvania 
Dr. Russell Petersol), President of 
National Audubon Society 

Respectfully submitted , 

!i� ;!.  �' ld� 
Florence L. Shelly 



The Nuclear Regulatory C ommission 
1717 H Stree t ,  N . w .  
Washington , D .  c .  20585 

iV:arch 31 , 1980 

RE: VENTING RADIOACTIVE GAS K-85 ADJACENT TO 
HABITATED RESIDENTIAL AREAS 

Dear Sirs : 

My family and I live only 60 miles down-wind { prevailing 
winds ) from the Three Mile I sland nuclear power plant owned and 
operated by General Fublic Utilities Corporation . 

One year ago my wife and I were in a stat e  of anxiety on a 
24 hour basis because of the nuclear disaster occurring on 
�mrch 28 , 1979 . We c onstantly checked the wind direc tion hoping 
that it was not blowing radioac tive clouds of poisonous gas es 
over our home . I had made plans to evacuate if the radioac tive 
poisons involuntarilY escaping into the atmosphere increased and 
the wind d�rec tion began blowing them toward mr home and family . 
My two children are pre-schoolers aged 3 and �2 years old . 

To voluntarilY release hazardous , pois onous , radioac tive 
gas such as K-85 into the air we breathe and to permit it to be 
carried uncontrolled by the winds across habitated areas of 
Pennsylvania countryside would be a far greater catastrophy than 
the involuntary release occurring on March 28 , 1979 · 

GPU is patently guilty of propagating a string of lies last
ing for more than one year from the present time . The only truth 
devolving from GPU corpo�ate offic ers ' penchant for untruths is 
that thier disregard for the public health of people living in 
communities within a hazardous radius of their contaminated plant 
is total and absolute . Inasmuch as their utility will shortly be 
in a stat e  of bankruptcy , any cost proposals made by GFU are 
irrelevant . 

Let ' s  ge t a few fac ts in proper perspective with a real-life 
situation. K-85 is a poisonous atomic gas of incomparable hazard 
to h� and animal life . It does not diss ipate or combine with 
other elements which change it into a less harmful state such as 
chemical poisons would be expected to do . K-85 remains in the 
air indefinitely as far as the lifespan of we and our children are 
c oncerned . 

l2. 

Louis r.l. Busch , Esq . .Cage 2 

The c ommon jargon used by G�U and your agency hide the real 
dangers involved .  Radioactive gas is not released into "the 
atmosphere . "  It is released into the troposphere - - the air we 
actually breathe and live on -- the air that is really at issue , 
not atmospheric air a hundred miles above the surface of the earth . 
We rely upon the rain to clean our troposphere of ordinary pol
lutants by washing them down to earth . Would you propos e  nature 
clean its air of K-85 by washing it down to earth too? 

The characteri zation of the inept attempts of Gl-'U to deal 
with a highly radioactive c ontamination site at Three Mile Island 
as a "clean-up " operation grossly misrepres ents the seri ousness 
and danger of the site to the public .  Plant personnel are shown 
with mops and pails as if they were merely trying to make the 
plac e look neat . rrue facts reflect a site of radioactive c on
tamination greater and more intense than any other located on the 
surface of the earth immediately juxtaposed to large areas of 
habitated residential c ommunities . 

Consider the terror and fear in people involved by "nerve 
gas " ,  a tasteless , odorless , c olorless poison gas manufac tured for 
the Army in this Country and others . Comparing the toxic ity of 
"nerve gas " to K-85 renders "nerve gas ·· a minor threat to human 
life . 

The nuclear power industry demonstrated on March 28 , 1979 , 
and on subsequent dates that nuclear technology is not sui ted to 
the generation of elec trical energy . Propagandized myths of cheap , 
safe , dependable electric ity will not materialize into fac t now 
or in the future . Indeed , at this point in time any iteration of 
such myths should sub j ec t  its utterer to criminal pros ecution . 

A final word . The credibility of this C ommission specifically 
and the Nuclear Regulatory C ommission in general is nearly non
exis tent . Any decision by this Commission which would intention
ally poison the air United States citi zens breathe merely because 
it is not "prac tical " to do otherwis e ,  will effectively put an 
end to this unfortunate nuclear/elec tric venture and terminate an 
era whos e  promises proved to be impossible to fulfill . 

cc : Richard s .  Schweiker 
John Heinz 

�zb /� Cherry Lane 
Macungie ,  Pa . , 18062 

• 
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Dear lfuclear Power Repreeenative, 

� - is s-.tal c .  Phillips . I aa 15 years-old . I have a brother whose is 

11 years-old hie IIBliiB is Jude L . Phillips . I feel that nuclear power is a good 

idea . Bllt,  we need, to do alot 110re �� on it . I 8111 a church going person 

and so is IQ" faaily . I think t.bat nuclear power et.art.ed lillY back in the beginning . 

I also think nuclear power is one of the apples t.bat . is found hanging on the tree 

of life . 

God told Mall and Eve t.bat there were soaethings t.bat man ehouldn 't mow- the 

aean1ng of . Just. as Adam and Eve at.e one of the apples ·from the t.ree of life I feel 

the scientists of t.oclq are about to pluck or have already plucked the apple of 

nuclear power from the tree . I feel once we find out the secret or the idea behind 

nuclear power t.hie could be a sign t.bat the end of the world is colling . 
Th1e is t.aken froa �Bie chapte!: J� 

I beam froa soae of rq friends t.bat 41he'o.ethod:of�.the new power plants will 

be "�" .  Ve have just finiebed studying cyrogenice in Science class at rq 

school .  I undaret.and t.bat this is a aet.hod of supercooling which at.art.ee at -1.50 F 

and descends . This will cryat.aliBB the subst.ancee used to operat.e the new nuclear 

pwer plants . 

I live in llesding, Pennsylvania there is a nuclear power plant at Three Mile Island 

and there is going to be a plant built at Liaerick . This would mean t.bat II¥ faaily 

and the other people of Reeding will be playing the part of a piece of salaai . 
�wiched between �se �- plan!�l ! I  

I did a report on a news article froa the Reading Eagle it told about the nuclear 

pa t.bat were released UJd how the people who lived in Baltimore , Maryland were 

scared . Also how vet.enariaBB are starting to lillY t.bat there are more st.ill bom baby 
cattle t.hie year than ever in the Middletown area . 

I aa a singer at rq church so I will use a couple of songs to expreBS my paint . 

One of the greatest songs ever writt.en about t.hie country of ours is " .� .ID.'l'.,§. 

Aaerical " Bllt how can God bleBS Aaerica if we keep destroying it with things such as 

Dulproue lfuclear �el l 
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Also one of the moat popular songs t.bat was writt.en in the late 1970 ' s  was 

"l!!ll ��- � �- ��-1 " I would like to see t.his song come true but not to the point 

when "!.'.:g I.a. �� t(!.�� !:..�.! a �«;!�!',! !!_e����l !  I I "  
Signed 1 One of � next 

Human Light Blllbs . 

r . s . Is t.hi� 118ALLY God' a will???? 

! !!!! sencl '.:!!6 aloug ! self -addressed eBVBlope and a OOP! of 1Q" Bal tillore , 

Maryland report . 
Kait �..r1g .!2_ � YOU!' repl y ! ! ! ! ! !  
- - -- -- ----- - -- -- ---

" 



Saa Phillips 
eu;rent Event • 

/ / / TI!!_ Gas Seen No Hazard 

Miss Lapi 
J/12/&J 

The people of Baltimore, llaeyland were frightened when radioactive gas was 

released from Three Mile Island<�m Monday March10 , 1900 .  The officials siad that 

there is no health danger for Mar,yland residents , Henry Nathan, one of the spokes 

-man for the departaent of Health and Msntal Hygiene saidthat, "No such danger will 

come to the residents of llaeyland . 
Plant workers released 47 millicuries of radioactive gas into the ataosphere 

on Monday . 

Henry Nathan says the Bepartment of Health has planned no special investigation 

of the water or milk in Northeastern Mar,yland. 

EDONDMIC ANALvaac � 

..........,. ca..._ 

UTIUTY •c.v�ca-

J. F. PINK ASSOCIATES 
DN. DP' •crltNTina OGMPU'I'D MIPUCATICINa CD..aiiATIGN 

ENGINEERS 

Mardi 3 1  19 80 

The Nuclear Regu latory Conmi s s icn 
1 7 17 H St .• N . W. 
Washingtcn D .c .  
2 0 58 5  

Dear S ir : -
. Ref . Three Mile I sla nd - Vent ing of K r85 

P. a. aax as 
HUHTINaDGN VAU.&Y, , ....... ,,..._ 

- -
....... .,.� 

. Senator J oh n  H einz has informed me that you will be malt ing a 
de cl s icn about p ernQ.s s icn to vent th e  gas f rom the TMI sy stem 
this weel< . I wou ld lil<e t o  of fer a vot e of support for 
proceedi ng w ith th is and oth er ne ces sary act ivi t ies ju st as 
expeditiously as pos s ible . 

Obviou s ly with the great publicity accorded this item, the 
de cis icn is not a t edlni ea l  one . The aDOu nt of radi at icn a nd 
the di lu ticn as wiHl as the t ime extens icn for its re leas.e -

a ll ca n be l<ept.  well within the lowes t  leve ls of safe exposu re ,  
f or  e ve n  bi rds . HO!oleve r, the DOre inport ant it em a t  s tak e  i s  
th e  cont inu ed u s e  of Atomi c e ne rgy ,  and for this , a p r011pt 
clean-up and a rap id res tart of th is unit is es sent ial. 

Vent ing shoo ld proceed promptly for the following reas cns . 
1 .  There is no ques ticn of safety or da nge r  i n  th e re lease. 
2 .The unit shou ld be decont ami nat ed quicl< ly and as expert ly as 
p os s ible w ith in p ra ct i ca l  s af ety standards (not ridi cu lously 
stilt ed super-s af e leve ls as p ropos ed by the uni nformed ) ,  since 
eve ry day of delay is I!Dunt ing a cos t figure that is compa_rable 
to th e cost of a rea l nu-clea r a cci de nt .  I say th is because 
de lays beget fu rth er cont es ts  and de lay s in administrat ion . 
be cau se th e p la nt  its elf is det eri orat ing. be cau se pr011ptnes s 
will i ns till conf ide nce en th e part of the publi c. be cause the 
p la nt  shou ld be res tart ed a nd shown to be a dependable 
cont ributor to th e power system of the cou nt ry .  
3 .  The cn ly alt ernat ives to shu tting down th is plant ( a nd the 
corollary th at oth er if not all oth er nu clea r p lants will be 
shut down )  are coa l a nd oi l p lants . Thes e are 1111 dl wors e 
envi rcnmentai haz ards and are economica lly inf eri or .  The oth er 
a lt ernat ive - cons ervat icn is ret rogre s s ion a nd beycnd a 
reas cnable a nd ef fici ent le ve l . - unthinkable . 
4 .  Ame ri ca  needs the low cos t power whiCh th is p la nt  is capable 
of gene rat ing. 

I trust y ou r  de cis ia1 will be for progres s  and 'e xp edi t iou s  res tart . 

Yours very tt;:t:t 
fJc 

.__t!L!.....<:! Il!ln u a.; ..,._ 

J/, P ink · 
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121 Evergreen St . 
Harrisburg , PA 1 7 104 
March 31, 1980 

The Nuclear Regulatory Commission 
1717 H Street , N . W .  ' 
Washington , D . C .  20585 

Gentlemen: 

I am writing to voice my concerns about the clean-up activities at Three Mile 
Island nuclear power plant and the possible reopening of the plant . 

I understand that venting of the krypton-85 gas is proposed for the near future . 
I heard on the radio today that the Dauphin County Commissioners are not in 
favor of <his proposal unless you can prove to them that this method is not 
harmful to local residents .  I agree with the Commissioners .  But ,  I remain 
sketical as to the Federal government ' s  ability to assure us of this fact , 
especially s�ce the experts seem so divided on the issue of the possible health 
consequences of exposure . to low-level radiation . The unconf;l.rmed and undisputed 
cases . of abnormalities in h�reds of animals within the five-mile radius of 

. TMI , and now some of the local residents ,  is . my  main concern. I attended the 
national debate held in Harrisburg on Friday, March 28 , and at no time was this 
mentioned until a local resident bought up the question at the end of the debate, 
which still rema.ins unconfirmed or ·undisputed . 

Just how do you expect the citizens of this area to accept your credibility when 
all our questions are not being answered? The very same thing is happening 
here now to the animals (the ant:l:nuclear experts say "what the animals first") 
that happened to the animals as a result of testing in Utah and Nevada. I get 
very angry when I hear that in the 1950 ' s ,  during testing of the Abomb on a 3-
4 , 000 mile area in Nevada and Utah, that the dust blew ·across the plains carrying· 
radiation with i t ,  resulting in leukemia deaths of children, cancer increases 
and mutations in animals . And , you: want us to believe that krypton gas release 
into the atmosphere here is so safe . All the guarantees in the world didn ' t  do 
thos� children in Nevada much good , did they?. I ' m  not saying these deaths and 
cancers were intentional, but j ust trying to show a point of aimarilarity that 
when all the dangers aren ' t  explored , dangerous consequences .  are possible . 

I believe that you should make known all the possible alternatives to clean-up 
TMI , a¢ .!l!!E:!!& .!!!!. costs , the safest method shQUld be pursued . I for one am 
sick of hearing the words "coat effective" , "profit" , "dividends declining" , and 
others over the health and welfare of the citizens and land in this area. If 
you can assure me and others that this gas relea�e is the safest way to dispose 
of it , then I say "do it . "  

76 

In reference to reopening TMis I say "CLOSE IT" . Met Ed has shown over and over 
athat it is incapable of operating ·a secure {e . g . , the recent security guard 
episode) and safe power plant . I also heard on the radio today that PUC is 
being flooded with mail from GPU elderly dividend holders that their source of 
income is threatened . I have empathy for their economic problems in this day of 
outrageous inflation , but I also believe that when you invest money you must be 
realistic to know that your investment could decline or even fall "flat on its 
face11 • 

I repeat again, economics should. not be a ma.tter of consideration in this matter . 

I would appreciate any comments or answers to my questions you have in regard to 
this letter . 

Thank you 

. ) , . I "· • 

"' I Jn · �"' ' ,. r.. ... ,. I v· :A.· \ . • ' • v--· ·  -\:./\1'7') "l'T --:-� 
Lovena K. Salvaggio 
(A local citizen who has been terroized by TMI) 

cc : Senator John Heinz 
Rep . Allen E .  Ertel 
County Comm ' r  Steve Reed 
Public Utility Commission 
The Paxton Herald 









Duiel R. lluller 
Ofi1ce of lluclear Reactor Regulation 
United States lluclear Regulatoey Ccad.ssion 
Waabillgton, D.C . 20555 

Dear llr. llllller: 

April 1 , 19!!0 

I aa wr:l. tiJJg to you to el<}ll'eaa WJ3 conce1'118 and fear over current pl8ns 
to ral- 5,,000 curies of radioactive K:eypton ps from the cia-sed 'fhree llile 
Island nuceler reactor. .Utilough officials of both lletropolitan Ediaon and the 
Jluclear llegulatoey Cc.d.aaion continue to claim that venti.Dg ps in this .......,r 
po- DO serious health threat and is tha safest possible alte..,....tive, I aa farced 
to view their opinions with axtl'8118 akepiticiam. llet Ed ' s  obvious interaat in the 
CMapeat possible route to re-activiating Till and continui.Dg the upenaion of 
DUClear ettera' is clear and the JlliC is IIISde up largeq of scientists and buai.llea&
- who have had. a continuing ataka in nuclear power for UJ1Y years and have 
acted as advocates for tha industey in both peraonal and inatihltional capacities. 
Iutead ,  I ... t l'8llind JOU that radioactive Kr,ypton has bean ablnm. to causa 
several Vpea of CSDCer and birth defects and that no safe level Cllll poaaibl7 be 
clefinitiveq established on either a long or short tel'll basis for this f!iiLB• In 
addition, history has continuall7 shown us that the f'utura effects or daDproua 
auhatancea are often IIUCh greater and mora duasiDg .than aa,ythiDg that llil!bt b8 
anticipated at this ttae. F1Jiall7, we also know that the l'e1111811ft111B ve are 
curreDtq haar1Jig :f1'0II supposed experts IIOUIId �bl7 aiailer to those gben 
countless tt.ea in the past that have proven to be lias. lleeidants livi.Dg in 
llevada and Utah areas subjected to fallout :f1'0II DUClear teats in tha 1 950 ' s  
1Nt1'8 conaiateatq told (vllen t ha7  ve ra  told aa,ythiDg a t  all) that t hB7  had. nothia« 
to fear and need onl.7 go inside to avoid 1m¥ daDpr. lfllll,y of th6ae residents 
are nov dead or radiation-induced CSDCer. Jliagra Palla ci tiii8D8 lured to Love 
Canal 117 the pleaaant cleoeptiona of the - chMical industry also learMd IIUCh too 
late holt little faith to pd; in the worcle or •experts• . I could continua to 
cite UJIT aiailer incidents, but I know JOU are as faailiar with u- as I. l 
would onl.7 ask you 0118 q-ation. Do JOU believe the Slllllll'8IIC88 Of safet,' auffici
ent}7 to go to lliddletown, l'ermaJ'lvania, with JOUr faaiq on the cle.y radioactive 
gas ia re� into the atlooaphera? 

I aa DOt a raaident of lliddl.etown, but I feel for the anger and rear or thoee 

who live thera. I do DOt believe 811,J01111 has the right to subject tw.n beings 
to the cleDgera thaae people have � faced aDd auat continue to deal with as 
a reBIIl.t or our racldeaa ener'IJ Jli'OI1'SIIII • At the -- tiae, rq reara are alao · 

rq own. Aa a raaident of Pbilaclelpllia, I live in a diract line of the pravail.1ng 
1lincle :f1'0II Till and I aa DOt at all confidant of rq own safet,-. I aa ....,. that 
••t or thoae vii!» stand ...,. cllani:e to be exposed to this radiation feal -=h aa 
I do and. cunot believe that thara are 1m¥ interaats .,.,. iaportnat than the 
Mal.th and safet,' of people in this araa. You u,y faal that rq feara are ground
leas and. that you as a go�t expert have a better grasp of the raal1 ties of 
thiJr situation. Who as it that lllllle other "infol'lled• soven-atal l'88SIIUl'lllllea 
in other inataacea? Wbo aaaurad us that nuclear accidents wre iapoaaible? I, 

8J 

we, are not failing the govel'llm8Dt or losing faith through our unvillingnaaa 
to beliave in JOur reaaaurancea-,..u are failing us by JOur ref'uaal to respond 
to the needs and desires of those moat diractq involved . liadioactive Kr,ypton 
ps ia a threat to the lives of lli.lliona both tocle.y and in the f'utura . Safer 
alternatives do ariat. I urge JOU to uae :rour power to utiliBII those better 
choices and prevent this wmeceasar,y diSBBter froa occurring. 

Sinceral.y, 

, : 1  · 1/ · ( �'(;tt?J t.itc,'/;1"-" 
Robert Barris '29B Kater Street 
Philadelpllia, Pennsylvania 19147 





Buclear Regulatory Co.mission 
P. O. Box 3ll 
Miclclletown, Penna. 1705 7 

Gentl-: 

730 Smoke Pipe Lane 
Harleysville , Pennsylvania 19438 
April 1, 1980 

l urge you to begin considering the people as your pr:lmary concern. 
To date you have allowed and endorsed Metropolitan Edison ' s  claime that 
the ltrypton gas -•t be vented or riak a criticality . ln fact , the 
venting of the gas is -rely a convenience for few, workers at Metro
politan Edison, at the risk of •ny , the people of central Pennsylvania. 

The people have reached their l:lmitl Although we aren ' t  supposed 
to know, the people are aware that there are other ways of dea ling with 
the gas .  ln fact , we know that studies initiated by your own agency have 
actually advised against venting the gas .  That your own task force , 
which assessed clean-up operations at THl ,  indicated that the data which 
is being cited could be interpreted either way . 

The utility has been •king the choices . lt chose , at.>at a year 
ago , to not use equipaent .. de available to it to deal with the krypton. 
It chose to not take any -asures until the cry of time and equipaent 
failures could be sounded with a fa lse sense of urgency. llow the utility 
wants to choose to vent the gas to gain a few .,.tra wdnutes of work time 
per person in the clean-up. 

Before proceeding with the venting , l urge you to co.e before the 
people and answer their questions. Can you assure the people , with 
c011p lete confidence , that the ltrypton will not burt them! Can you asaure 
the people that the radiation contained in the krypton will be evenly 
dhpuraed , thus assuring the radiation dose which is so routinely recited! 
Can you aaaure the people that only ltrypton gaa would escape and would be 
isolated froa any other radioactive isotopes inside the contaioment? (ln 
answering these questions please be aware that theoretical .odels do not 
provide any assurance or degree of certainty for the people since it ia 
ao often disparate froa the real world, Theoretically ,  the accident 
itself could not happen . )  

The public does not trust Metropolitan Edisou , and the liRC , by 
backing this irresponsible utility , ia devastating ita own credibi lity. 
The liRC should lead the way. They should publicly reveal that other ways 
of dealing with the ltrypton such as freeziq and subsequent entomlllllent 
are feasible and in the public interest . 

Please do not allow the Krypton to be vented. The independent studies 
of the air , soil ,  and water around THl by Japanese scientiats indicates 
that radiation doses have been greatly under-reported by Aaerican officials. 
This is certainly not reassuring to the general public that future releases 
will be safe or that the co.pany provides reliable information when it 
disagrees with what it considers to be its own beat interests.  

Thank you for your attention to tbia very iaportant •tter . 

Very truly yours , 

-�� 'f &u,.;J-
cc: Gov. Thornburgh (Hra . )  Marcia J. Ehrhart 

82 

;, LEPOCO 
. LEH IGH·POCONO COMM ITTEE O F  CONCERN 
� • BIETHLEHEM, PA. 1 8018 • Bltl -8730 

/ 

S55 t.4ain Street 

April 2 ,  1 980 

PreSident Jinmy Carter 
The White House 
.Washington, D.C. 20500 

Dear President Carter, 

!'/!'len !he . emerg!!!:!Cl' . .  at the Three . IAile Island Nuclear Generating Plant was 
decla!_eato .. �-J!.�J� . poapl.e believed that th.t radiation ernninating from 
the r�c;:tor would. finally cease . Tfi!sw111 ··not be the case if a proposed Met
rc>politan Edison plan for decontaminating the stricken reactor is carried out . 
Over <10;000 curies of radioactive Kr 85 gas is still present in the reactor 
containment building and it must be removed before clean up operations can 
begin • .  Met Ed wants to remove the gas by venting it into the atmosphere in a 
series of "contolled releases " .  The Utility is in the process of seeking 

· permission from the Nuclear Regulatory Commission to start the releases of 
the radioactive gas . 

During the accident at TIAI , the people of eastern Pennsylvania were ex
posed to numerous releases of airborne radiation . We still do not know how 
much radiation was contained in each release or which areas of the state ef
fected . Scattered radation measurements S!'ggest that the airborne contam
ination was significant and wide spread . One day after the accident1 the 
New York State Deportment of Health in Albany monitored airborne radioactive 
xenon-133 gas levels which were 1 000 times higher than notmcil (Sciim:), Vol . 
207 . p. 639 ) .  In the atmosphere the gases Xe and Kr behave in an a st iden
tiCal manner . Albony is also a long way ·from Harrisburg ( 250 miles ) .  Radio
active gases released from . nAI . therefore� pose mu.ch more than a local problem . 

Carl Abraham from the regional Nuclear Regulatory Commission in King of 
Prussia had the following comments to make regarding the dangers of Kr 85 . 
" • • •  the decay of krypton gives off a type of electron called a Beta particle . 
The Beta particle is not a very penetrating particle but it can give you 
quite a dose to the skin . It does go into the skin though it doesn ' t  go 
through the skin . "  " . . .  if you enhaled this gaseous krypton then · the radiation 
exposure would be to the lining to the lungs and the epithelial cells of the 
lungs which are very sensitive to radiation . The Beta is strong enough to 
go into that layerof thelungs and would give you quite a lung dose . "  

-We strongly oppose �.Kr..JIS . . frQJD TMI IAet Ed.llaa_ 
admitted that other ways of removing the gas exist . They contend that venting 

-u,e · Kr' into the air is the most economical methad . Met Ed ' s  chaice of this plan 



reinforces one ' s  feelings that the utility is more concerned with its financial 
problems than with the health of its customers and neighbors . 

The long term health effects of Kr 85 are not known . Until the nuclear 

weapons tests of the 60 ' s  our air contained only a minute amount of the 

gas . It is also a long lived isotope with a half life of 1 1  years . Since 

krypton is an element with no major environmental sinks,  the Kr 85 will re

main in the lower atmosphere for man ·. years and spread over a wide area . What 

effect the ever increasing amount of Kr 85 released by the nuclear power in

dustry will have on people or on the environment i s ,  at presen t ,  anyone ' s  

gues s .  

T o  conclude, the planned release o f  radioactive gases from TMI poses a 
serious health threat to people living in a wide area . The rel�ases are 
totally unnecessary . We deplore Met Ed ' s  choice of the "cheop and easy way" . It was this kind of thinking which helped cause the accident in the first place • .  

Sincerely, 

A\ I)IA.\V,IA L.\�) 
Al Walker for LEPOOD 
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John Collins 
National Regulatory Commission 
Washington , D. C .  

Dear Sirs : 

1 16 Sheldon Avenue 
Frankfort , New York 13340 
April 2, 1980 

I would like to know if the possibility of removing the krypton gas has 
been explored in full . By your past reports , you have stated that 
57 , 000 curries of krypton gas can be safely emitted into the air and 
cause no more harm than the amount we normally take in by various other 
means . 

Your problem is the people in three mile island area have rej ected the 
release and that they have lost faith in you and they want the plant 
closed . Perhaps you can restore your faith if by a remote possibility 
you have overlooked moving the gas to an uninhibited area , land or sea . 
If you have and this could be a pos sibility I may or may not have a 
plan . If I do,  it ' s with your ingenuity and power .  The fear of gas and 
steam from a plant can be the fear of the past . I would like to hear 
from you before I look for information elsewhere . 

This could be a great safety factor in restoring confidence in atomic 
energy we need . It should not be stopped and should continue to be 
built with its present status so that we could get off our knees to the 
oil cartel and restore our standards by stopping inflation and recession . 
The fight should be to save America by atomic energy not to stop it . 

cc : Radiation B '  � 
Wash DC 

1ologist ........, 
General Public Utility Corp 
Middletown PA 

Gotchy) 

Sincerely , 

tJ::���xr· 
DOMINICK MAZZOLA 



224 E AST H I G H  ST R E ET E L I ZAB ETHTOWN, PA. 1 7022 ( 7 1 7) 367- 1 168 

The Nuclear Regulatory Commission 
1717 H Street , N . W .  
Washington , D .  C .  205 85 

Gentlemen : 

April 2 ,  1980 

Our organization ' s  headquarters is located just about 6 miles from the Three Mile 
Island nuclear plant . So , we hope you will give special consideration to our 
recommendation . 

We feel that the NCR should proceed with the release of the krypton gas and 
should begin the cleanup operation . Since no one was hurt or inj ured in any 
way , we are convinced that the safety precautions built into the system worked 
in spite of human error . So , we urge you not only to proceed with the cleanup 
of Unit 2 ,  but also with the start·-up of Unit 1 .  

We feel that the tremendous added cost t o  u s  a s  consumers o f  electricity that 
must be purchased elsewhere is a needless burden . 

The hysteria that characterizes the seemingly endless tirade of the professional 
activists against TMI must give way to the common sense point of view shared by 
the vast uia.jority of citizens both in the TMI area and throughout the nation . 

�.� 
RLM : HMC  
cc : W. L .  Hancock, President 

Senator Richard Schweiker 
Senator H. John Heinz III 
Congressman Robert Walker 
Governor Richard Thornburgh 

Robert L .  Madeira , 
Executive Director 
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NRC 
P .  0 .  Box 3 1 1  
M i dd l e t own , P A  1 70 5 7  

ATTENTION : J o h n  C o l l i n s  

D e a r J o h n : 

And rew C .  B u rg e r  
1 000 B r i a rc l i ! l  R o a d  

M i dd l e t own , PA 1 70 5 7  
Ap r i I 3 ,  1 980 

thought it wa s very n � c e  of y o u  to a p p e a r  b e f o r e  our M i d d l e t own 
Counc i l . I am s o r ry t h a t  t h e  c rowd t u rned t h e  me e t i ng i n t o  a d e b a t e  b e t w e e n  

• p ro-and a n t i -nuc l e a r s e n t i me n t  i n s t e a d  o f  q ue s t i o n s  c o nc e r n i ng rad i oa c t i � e  
K r y p t o n . 

I t  i s  imp o r t a n t  to re-empha s i z e  t h e  f a c t  t h a t  p e o p l e  who f e a r  t h i s  
v en t i ng s h o u l d  b e  a b l e  t o  l ea v e  t h i s  a r ea a t  n o  c o s t  t o  t h e m s e l v e s . S ome 
p e o p l e  cannot a f f o r d  t o  l ea v e . I n  our phone c o n ve r s a t i o n  I t hough t you 
a g r e e d , b u t  I mu s t  h a v e  m i s u nd e r s t ood . 

It i s  my u nd e r s t a nd i ng t h a t  50 c u r i e s  o f  rad i o a c t ive Kryp t o n  a r e  
vented p e r  y e a r  u nd e r  n o rma l o p e ra t i ng c ond i t i o n s . T h e  5 7 , 000 c u r i e s  y o u  
p l a n  t o  v e n t  i s  a n  e q u i v a l en t  t o  1 , 1 40 y e a r s  w o r t h  o f  rad i o a c t ive Kryp t o n  
u n d e r n o rma l c o nd i t i o n s . 

1 b e l i e v e  y o u r  a t t i t u d e  t owa rd p s y c h o l og i c a l  s t r e s s  w i l l  d e l a y 
t h e  v e n t i ng . In my op i n i o n , t h e  v e n t i ng w i l l  be d e l a y e d  un t i l  s umm e r  w i t h  
w i n d s  n o t  s o  s t rong . O f  c o u r s e , o n e  W e d n e s d a y  ev e n i ng s e v e ra l week s a g o  
y o u  t o l d  me t h e r e  wa s no u rg e n c y  t o  v e n t  a nywa y .  

A l s o , I t h ought you s a i d  t h e  s t a c k s  wou l d  b e  s e t  h ig h e r  f o r  s a f e t y  
p u r p o s e s .  N o w  r u n Q c r s t a nd t h e y  won ' t  be . 

J oh n , a re t h e r e  a n y  conc l u s i v e  s t ud i e s  f o r  a r e l e a s e  o f  50 , 000 
c u r i e s  -o f r a d i oa c t i v e  Kryp t o n ?  I hope our c h i l d r e n  won ' t  b e  "gu i n e a  p i g s "  

aga i n l  Cou l d  y o u  p l e a s e  s e nd m e  a n y  c o n c l u s i v e  s t ud i e s . 

A s t a t ement wa s made t h a t  no one wa s a f ra i d .  A r e c e n t  s t ud y  wa s 

made by E l i z a b e t h t own C o l l eg e  t h a t  showed 5 1 %  of t h e  peop l �  s u r v e y e d  a re 

a f ra i d . I am s u r e  you mu s t  b a s e  d e c i s i on s  on t h a t  f a c t . 

g) 

NRC 
ATTEN T I ON : J o h n  C o l l i n s  
Ap r i l 3 ,  1 9 80 
Page 2 

l n o t i c ed o n e  re p o r t s t il t ed t l1 e  c omp u t e r  w i l l  u p d a t e  t h e  op e ra t o r  
e v e r y  h ou r .  I s  t h i s  t h e  S d nll' c ompu t e r  t h a t  J o h n  ·Keme n y  c a l l e d  t w<.• n t y y e a r s  
o u t -o f -da t e ?  

W i l l  i t  b e  w r i t t e n t h a t  t h e  w i nd m u s t  r e a c h  a c e r t a i n  ra t e ? I f  
y o u  wou l d  o n l y  v e n t  when t h �  w i n d  h l ow s  S o u t h e a s t , i t  w o u l d  r e q u i re l e s s  o f  
a n  e v a c ua t i o n .  I f  t h e NRC �au l d  u s e  s ome b a s i c  c ummo r1  s e r 1 s e , y o u  wou l d n ' t  
have t h e  p rob l e m s  w i t h  s t r e s s . 

AB /ma 

c c : P rt.• s i d c n t  C a r t (' r 
Comm i s s i o n e r A h e a r n e  
Comm i s s i o n e r  B ra d f o rd 
Comm i s s i o n e r  G i l i n s k y  
S e n a t o r  G e k a s 
Cong r e s s m a n  E r t e l  
G o v e r n o r  T h o r n b u r g h  
L t . G ov e r n o r  S c r a n t o n  
C o u n t y  Comm i s s i on e r  R e e d 
C o u n t y  Comm i s s i one r H e t r i c k  
C o u n t y Comm i s s i o ne r M i n n i c h  
S e na t o r  S c hwe i k e r  
S e n a t o r  H e i n z  
R e p r e s e n t a t i ve D i n n i n i  

S i n c e r e l y ,  

A N I J I� F W  C .  1 \U U C : J-: H 



RiTer Hill Fam RD 2  
Holtwood Pa 1753� 
April 3 ,  1980 

The U.S.  Nuclear Regulatory Commiss ion 
Direct or , TMI Support Groun 
Divi sion of Nuclear Reactor Regulat ion 
Washingt on , D . C .  20555  
Dear Sirs : 

Sub ject : TMI Clean-up , Public Comment s on NUREG 0662 , 3/80 
Aft er reading NURID 0662 , the Haller Report and Mr .  Dieckamp ' s  

letter t o  the Commission of March 4 ,  1980 , I would like t o  resnect
fully submit the following comment s :  

1. It i s  very difficult t o  understand why NRC has treated this clean
up as a "normal" procedure and has not taken an act ive , intens ive role 
in direct ing it s operat ion. Met Ed ' s  first re�est to deal with the 
noble gas problem is dated November 13 , 1979 f In all the alterna
t ives listed , the t ime required to install equi�ent and process the 
gas without ma jor off-site re leases has gone by while NRC deliberated 
and now we f�ce noss ible �chine det erioration with NRC and Met-Ed 
asking to vent because it is cheapest and fastest . You seem to me t o  
have added to the. problea b y  lack o f  expeditious act ion ,  a nd  we a s  
resident s  are now to suffer releases because o f  a lack i n  what Kemeny 
called "a fundamental change in att itude . "  

2 .  Credibility in the ut ility and the regulatory agency is low at 
this t ime . NURID 0662 will further lower this credib ility because its 
overall imJ».ct to a "c ivilian" is : clean-up will ut ilize those pro
cesses which are cheapest or fastest , NOT THOSE WHICH GIVE THE SMALLEST 
POSSllii.E DOSE TO THE ARFA. Money seems more important than safety. 

All you are acc omplishing by going this route is to swell the ranks 
of those who oppose nuclear power in this area . Every day ,  more people 
who have previously believed that the "experts " have the answers see 
in your own document s · that the decisions are being based on f inances , 
not public protect ion . In my opinion , this will eventually lead to 
the public re j ect ion , of elect rical generat i on throuRh the use of 
nuclear power. If you believe that is a mistake , and it should be 
part of our ener� mix , then you had better make the TMI clean-up of 
utmost priority, with as · close to zero releases as can be obtained . 
If it can be "made safe " ,  to prove that by releasing Krypton 85 , and 
other aerosols as the first step is a grave error in judgement . 
Local people say constantly to each other, "  If the government can 
bail out Chrysler , it can bail out Middletown . "  All of us �re . now 
aware the Krypton is the first release , and from there on 1n 1t get s 
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worse .  We search the Haller Report to see if it is yet known how 
far into the walls the contaminat ion has gone : will they need jack
hammers? Will there be dust released containing Cesiua and Strontiua ? 
Will NRC say, if we sit by for a release of Kr.fptoa 85 , that has set 
soae kind of a precedent for the future release of worse substance�? 

Many are reading of the huge controversy over the safety of the 
current standards in 10 CFR . Argument s in the public press over 
BEIR III, Dr. Mancuso ' s  data on higher rates of cancer deaths at Han
ford from exposure to "low level8 radiat ion and · his subsequent firing 
with Batelle to finish the study, Dr. Bross ,  Dr .  Alice Stewart aad 
Dr. Geor�e Kneale , the He idelber� Report of error,a in theoret ical 
pro ject ions of as much as 1 , 000 t imes , Dr . Upton Qf ·NC I here last 

· year saying definit ively "all radiat ion is unsafe� • • • •  these are 
having their impact . We have an asbestos plant in this area where 
local people are now dying of the effects of anot}ler industry where 
the standards · were thouRht to be adequate and have proved wrong. � my opinion, this does not prove that we are all "stressed" and 
emot ionally hyped-up , this proves that we realize the clean-up will 
generate dangerous materials aad are tryng to :make the regulatory 
agency respond to the emergency haviq PUBLIC H.EI\l;.TH as the top priority 
and to take the lead role , not a passive review capac ity. 

. When we met with Dr. Hendrie on March 18, 1980 he said there is 
a ri sk of bankruptcy for .U:et -Ed if the cle�·up is difficult . The 
Haller Report says this also . He further stated the license is "like 
flyP8.per" and the compuy cannot abandoa the plant . However , under 
quest ioning , he admitted all NRC could do if they' (iid "walk away" 
is cite thea and fine thea. That does not clean up the me ss . If the 
situat ion is in truth that serious , I would like to see NRC tell 
President Carter new act ions , such as a federal take-over are aeeded � 
and do it SOON, not wait ing unt il the situat ion iji more deteriorated . 
I am also under the impression that c lean-up heading to decommissioning 
will differ substant ially from clean-u� heading to re-opening. Ia 
my opinion , if you try to open up either unit again1 you will face 
uncont rolled c ivil disobedience by the local people . Read the local 
editorials , such as the Intelligencer-Journal of Karch 21 and 27 , 1980 . 
3. The local NRC staff here has really behaved magnificently under fire . 
Dr. Collins and his men are under the most intense pressure from all 
of us . The ir refusal to make dec is ions without the full involvemeat 
of the five Commissioners is proper: it is a tacit admiss ion that this is not business as usual. or course it is not bus ine ss as usual; it 
is the most serious acc ident in the industry known( out side the Soviet 
Union) No one has ever cleaned up such a · situat ion before , aad no oae 
really knows how to do it . Jn my opinion , NRC has not treated it · 
with sufficient seriousness , and seems to regard it as one of 72. 
Your men on the spot deserve · better support than that . It ranks in Kr. 
Dieekamp ' s priorit ies as Number Fourlf This is intolerable .  

:t AQ l) e-v (epi) rl-. 



In summarv, it would appear the Commiss ion should take the followi� 
st eps in re�rd to the ent i re cle�n-up , includi� NlnrEG 0662 as onlJ 
the first of a related series of st eps to resolve TMI: 
1. Declare the s ituat ion a national emergencv. 

2. Give it top priori ty , with NRC and DOE in the lead role , not a 
pas sive response role . 

) .  Commit themselves to the goal of public protect ion first , f i�nces 
second with the aim of as close to zero releases as pos s ible , re jecti� 
Appendix I and others as the b�s is for operat ions . 

4. Commit themselves to a complete decommiss i oni� of both unit s .  

5 .  Commit themselves t o  a removal of the wastes from the site and 
their transport to an approved dumP fac ility as rapidly as poss ible . 

6. Deny early site review for any other· sites in thi s region per-
manently . 

· 

I appreciate the opportunity to express my views on the i ssue . 
I hope the resolut ion of this problem will be expedit ious or as 
Dr. Hendrie sa id , we may face "recriticality" again. 

Bite the bullet , s irs . 

Sincerely yours , {fALecbJ._ 5/?auclatl 
Walden s. Randall 
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Te . 
1419 Perd An . t 
Harrisbur,;·, Pa . 1 ? 1 09 

lllu:lear Regulatery CeJ����issien ,  Middletewn Ot-tice , J ehnT . C:..llins and superier Penna , Dept . /Envire , Rescs ,.Bur , e:r Radiatien Meniterin« , Them , M .  Gerusky 
President Carter, .  Senaters Sahwe iker and Heinz , Representative Allan Ertel . 

( Each adressee ' s  respense and actien will be welcemed ) 

Gentlemen � 

AS ene a a, whe has a :ramily livin,; ten miles :rrea T .M . I .  
b .  who has fairly bread scientific· tminin,; 
•• whe real ized the need fer maintenance at T .M . I . befere 

inacce ssability ef Unit II causes a meltdewn in the 
event o:r pump failure . 

and d .net affilliated with any pre er anti-nuclear «roup • • • •  � 

I weuld like to offer some observations and facts that may be everlookod 
by politicians or nuc lear specialists to which rational respenses to 
the public will avoid the eztremes of a !)day h'I«Jl �ese of krypten ·as 
and rad iation , er the indiscri�te lew level ventin,. with its lon«er 
psych ole«ical c oncern for those whe over-emphasize its risk . 

The follewing faet a 
Krypten 85 is appreximately three time s as heavy as air and even when 
vented from a 160 feet high stack and helped by wind and diffus ion 
will sink te earth quickly. 

Observatien a 1 .  Your pre«ram wil�eod to involve coerdinaien between �-based 
chemical and rad iatien meniterin,; teams , .  moterorele«ists . and a cemmu
nications link back to Unit I I .  say for one day at first . 
2 •. Becassarily, yeu should censider the hour by heur levels and diffusion 
and the avoidance ef peckets ef .terless and colorless Krypten threu«b 
c oncern fer beth radiatien and respiration· and apprepriately interrupt 
venting as necessarf • . 

) .  In Tiew ef the fact that CeJIIIIitment to a fixed timetable of 5 Or 
60 days preTents aceountin« for the directiens of the feur winds during 
these perieds in adTance ,. se as not te subject any directien te mere 
o:r a c•ncantration than anether • • •  .In view e:r thi s , it seems innapproptiate 
t e  set a timetable and expect nature te e-.operate , Its mere sensible te 
take the levels and winds a day at a time and regulate the telease while 
moniterin,; constantly, if it takes numerous menitors or OYer 60 days the 
public weuld be mere confident ef its safety than censiderat iens of pol
itically expedient extremes er technically-precise but opposite peried s .  
4, I n  light e f  the fact that the whele area around T JI .I . is pepulated 
the .S day shot c ould expese ene area te s i,.nificantly greater krypten 
than ethers if the wind d id not .chan«e during the agreed timetable . 

What aence.., me , as a person wit� slight respiratery preblem , as we ll 
as a family in the area, is that technical recommendations ef 60 days 
as premeted eri«inally sheuld Shift te 5 days at bureaucratic request 
and be Tiewed seriously witheut a discussien ef the abOTe cencerns • 

As a student in 1956 the Atoms for Peaee pr•«ram Tisited the city l 
lived in c .. plote with a «overnaent-funded brechure fer each Tisiter 
describing the u.s • ..-itllent to more nuclear energy . New that seo
th'in,; ia wreng the same government must ce-i t its resources fer tile 
numerous ground menitoring teams , detectors , and ceaunicatiens , and 
not leaTe eur future in the hands of ecenemically-motivated .. t-Ed 
and their inherent li•ited fin�es which affect extent ef safety, 

Please adTise on your aatien er roc-.mmendations . Sincerely, 
DalJ-- Mill!; . l. f./ t.; /N u.�a :A .  17".Jti� 



Apri1 6 ,  1980 

To Whom It S hou1d C onc ern, 

I have jus t  been advised by an artic1e in the San Francisco 
Chronic1e that the events at the Thz"ee __ fi[i;te l:?).and nuc1ear power 
p1ant one year ago did not constitute a s eri ous accld.ent �- ·-Tn- ·-· 
fac t ,  the artic1e went on to s ay,  the on1y damage . done was psy
cho1ogica1 damage to residents of the surrounding area. As I 
unders tand i t ,  at the time of what I prefer to c ontinue to ca11 
the accident , a certain amount of radi oactive steam was re1eas ed 
into the air • .  A piece of equipment , a va1ve , malfunctioned, and 
in addition there was a c ertain amount of operator error. In the 
days fo11owing the re1eas e  there formed a 1arge bubb1e in the 
core of the reac t or that pres ented a potentia11y very hazardous 
situat i on. Lucki1y for a11 o� us , this situation res o1ved its e1f 
in what we are to1d is a satisfactory manner. Today, a year 1ater, 
nobody has yet been ab1e t o  enter the reactor. �1ean-up pr9cedures 
are impossib1 e ,  an d  now the Pennsy1vania uti1ity company is asking to ·-be :13.l:J.owed --to re1eas e  further radi oactive gas into the atmosphere . Both this , and the re1eas e of many ga11ons of radioactive water into the S usquehanna river show a height of irres pons ibi1ity that is 
amaz�.!Q__me . But what �s mos� unoeT� evabTe , most puzz1ing, 
is the fai1ure by the President and by the Nuc1ear Regu1atory 
C ommis s i on, to admit to the graveness of that accident , to face 
the possibi1ities in s tore for future generations . By refusing 
to fac e the c ons equences of this accident , we are c ondemning our
se1ves to repeat i t ,  and perhaps with much more tragic resu1ts . 

The residents of Three lili1e I s 1and , and especia11y the farmers 
{ s ome of whom have been farmi�� the area for generations ) ,  have a1ot 
more t o  be worried about than phantom techno1ogica1 vagueries . 
You have no doubt been advised of the very high incidence of mis
carriage , sti11birth, and mutation among the farm animals in the 
area. If you haven' t ,  then a11 you need do is contact the farmers , 
who have be en keeping rec ords and are trying to get attention 
paid to the frightening and devastating statistics they are 
accumu1ating. The gestati on period for their animals is much 
shorter than our human one . Isn' t it therefore a wise thing to 
do to take advantage of this ear1y warning, and take into account 
what it may mean for the next human generations? What is to be 
gained by denying what is happening? How wi11 it he1p our re
search and our 1i ves and 1i ve1ihoods to ignore a bad mistake in
stead of 1earning from it? 

I wou1d 1ike to have a fami1y, and 1i ve to bec ome very o1d, 
and enj oy grandchi1dren. I wou1d 1ike t o  sit by my firep1ace and 
be ab1e to 1ook forward to a future for the next generations where 
they might not have hairdryers , or e1ectric popcorn poppers , or 
myriad other pieces of was tefu1 • energy saving' devices . I wou1d 
hope that they wou1d have strong arms and 1egs , and hea1thy musc1es , 
and good red b1ood so they c ou1d perform mos t  duties easi1y for 
thems e1ves . I wou1d hope that their future wou1d be free of fear 
of the extinc tion of their species by a techno1ogy that they no 
1onger unders tQnd, and which no 1onger has the best interests of 
freedom, 1ife and happiness as a raison d ' etre . 
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It is no 1onger enough, or even desirab1e ,  for scientists to 
create and inventors to invent mere1y to perpetuate j obs , or to 
earn profits , or jus t  to be origina1 .  S c ientists and techno1ogists 
have a mora1 duty to the popu1ati on of this p1anet to go beyond 
the rea1m of pure scienc e .  They must have ethica1 c onsiderati ons 
in everything they undertake , in order to insure that they do not 
destroy everything that came before . The 1eaders of the next 
generati ons , shou1d there be any , cannot be just politicians , 

_ ,  

just techno1ogists , they must b e  scholars , an d  educators , an d  people 
of conscienc e .  Otherwis e ,  we do not stand a sing1e chanc e .  

S inc erely, 
' _ '1 . . ; J. ,-· ·rJ.J.L41n. ,/...t.t.. y...,__ __ _ (! 

Eve1yn Linco1n 

, . - - ' .._�;...( � '  ..l.ffU :.U,_;Q_ /fliA U . <- �ft;..._ • ..tc -� � 



Chairman Joiln Allearne 
u . s .  Nuclear Regulatory Commi ssion 
Wasllington, IC 20555 

re a r  Cha:!.!1"'3.n AhearnP. : 

April 6, 1980 

I strongly urge tilat some type of funding be made available so tilat independent 
specialists can review and comment on all Environmental Asses sments and EIS . 

�· reasoning is because once again I am trying nard to analyze information in 
whi cil I llave no training . Howeve r ,  in order to make your agency more re sponsive 
to citizens I feel it is my duty to comment on NUREG o662 . 

Fi rst , I am disturbed tilat an EIS was only announced in No"""'ber 1979--8 montils 
after tile accident at TMI .  Secondly, if you and tile utility really understood tile 
c redibi lity problems--an alternative to venti ng would ilave been developed in April 
1919 · Finally , tili s  utility is desi gDed to produce ele ctri c ity not cleanup a class 
9 acc ident . The fact tilat uti lity money controls tile cleanup will continually 
cause public furor over tile next 5 years . 

Following my comments : 

1 .  - You sllould li st tile wind speed necessary for purging in tile months of April 
to Ilect!lllber . Because you omitted it and I can ' t get tile utility or NRC to agree 
on an MHI, I doubt tilat it will be dQne properly or adhered to stri ctly . 

2 .  You llave ae gp�ented Epi cor and nov possibly
. K-85 gas di sposal from EIG because 

of indeciai veneas . · · 

3 · Is K-85 really tile dominant radio-nuclide in tile containment! 

4 .  'o'lly did you allow . tile utility until November 13,  1979 to submi t  plans for ventinr 
That • a an incredible 8 montils after tile accident and I understand tney barely look• 
at otiler alternative s . 

5 .  Will gasses llave to be disposed of from tile reactor vessel! How mucil! 

6 .  Access will still be restricted to a de gree if tile K-d5 is pur�ed because S 
won ' t  be opera�ional until early 19dl (plenty of time for alternatives to be b 

7 .  If the K-85 i s  not purgea, whicb is more important repai ring tile i n st.rum· 
planning tile decontamination . 

0 .  Daes tile building air cooling system run continuously? 

9 · Have you considered tilat wilile alternati ve s  to purging are construe' 
a � need develops tilat Mr .  Denton ' s  plan could be effected -.ui c k.' 
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10 . If cooling fans fail does a .7 PSIG to 1 . 0 PSIG Jump really release more than 
a couple of curie s  a day? 

11 . How soplli sticated are · your contingenci e s  if certain inst rument s fai l i n  
containment ? 

l2 . Do you choose purging over cryogenic because you know utility management controls 
and integrit:1 are inade.,_uate! 

· 

13 . Any pre- planned venting constitutes a si gnificant psycilologi cal and pllysical 
environmental im;:act . Tllis  i s  wily tile Dauplli n  and Lebanon County Commi ss ioners ilave· 
voted on resolutions not to condone venting . Also Harrisburg Patriot News , Middletown 
Pre s s  and Journal , Elizabetiltawn Cilroni cle ,  Lebanon Daily News , and Lancaster Intelli 
gencer-- all East Shore papers--donot condone venting . 

14 . The beta exposure s are very close to wilat eacil citi zen is allowed for one year . 
I reali ze no one will be out-of-doors all of tile time , if you allow vent ing, ilowever 
tile calculations may be in tile low range , wind directions on release may be pre
dominantly in one direction and really not everyone will be monitored individually . 
Once again a risk tllat is not acceptable to tile citizens of tili s  area . 

15 . Doe s 300 :o!R/ilr . exposure to gamma require tile same protective gear as l200 MRjilr? 

16 . :rable 4 . 1  i s  not understood and I am not always free on Wednesday nights or 
Saturday mornings to speak wi til someone at tile NRC Offi ce . 

11 .  How mucll i s "verJ little airborne Sr J9/ 90 " ( Pg .  5-2 ) .  Just a l! ttl<> can be .alot . 

l:l . U you allow purging, wllat if wind speed decreases from 15 .2 MPII to 7 .  5 MPH one 
minute after purging starts? Do you ilave tile soplli stication to be re spcnsive to 
stopping and will you stopt 

19 . Can you ilave anotiler type of ilydrogen control subsystem inatalled tila• will do 
be•ter tilan ALARA or i s it too costly? 

20 . Does tne utility ilave management controls capable of mai ntaining a safe tilter 
system used for the proposed purging? 

21 . 'l'lle lli stori cal meteorological data used--wilo developed it! Dae s it truly reflect 
actual conditions? 

22 . Page 6-5 sllows a ili gher beta based on continious pre scence and average annual 
meteorological conditions . Does tili s mean if average wind speed for May 20-23 was 16 mpll tilat regardless of actual miG you will release but perilaps at a lower ci'm on 
those dayc? 
23 . wnat i s  a n  occupancy factor of 7� mean? 

Because a maJority of the citi zens only received tilei r  copy of Nure g 0662 at 
the Liberty Fi re Hall meeting any que stions related to tile document would ilave been 
limi ted at tllst time . I reali ze it was available at tile Middletown NRC Office but 
becauce of very limi te d eveni ng ilours many could not stop in . Perilaps i n the future 
the Pbat Offi ce and Public Library r.ould be u sed for di stribut ion witll at least a 
li ttle publicity in tile local paper . Also in conJuction with a publi c  meeting, why 
not use Public-TV wi•h an audience and allow a 2 ilour call int 
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I am extremely displeased. vith NRC responsiveness to utility and citi zen needs . 
I feel indeci s i veness and buck-passing are rampant . Unf'ortunately I donot have any 
sugge stions to rectif'y the above because I have exhausted myself analyzing NUREG 
o662 .  The governmental system must vork for all of us some of the time--not vorK .!!!_ of the time for some .  

-

Please be certain that all COIIIIIIi ssioners receive a copy of thi s  letter . 

CC : Congres sman Allen Ertel 

Sincerely , 

f' 1-..'�/(� 
Donald E .  Hos sler 501 Vine Street 
Middletown, PA 17057 

DaupBin County Commi ssioner Stephen Heed 

Pa. State Ser!&tor George Gekas 
Ri c:hard Vollmer ,  NRC 
U . S .  Senators Sc:hve i ker and Hei nz 

B 
;ALTOR0 
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J U L I U S  E M A R X, I N C. (t:.W..I 1921) 
INDUSTRIAL • COMMERCIAL • LANDS • DAUPHIN ISLAND 

Mamber of the Institute of Rul Estate Menec;.ment of the National Anocietion of RHiton 
900 C O M M E R C E  B U I L D I N G · JI R EJI C O D E  20S 4 3 2 - 1 854  

R e a l t o r s  

MOBILE, M.ABAMA 

Nuclear Regulatory Agency 
Washington , D .  c .  2001 3 

Gentlemen : 

l 6 6 0 :Z  
April 7 ,  1980 

While I have no idea of the vol ume of krypton gas that 
must be gotten rid of, it occurred to me that perhaps 
large high pre ssure compres sor s along with " secure" tanks 
such as those u sed for oxygen or acetylene might be 
f i l l ed  unti1 the level of gas was safely diluted with 
fre sh outside air let in during compression of the krypton . 

Obviously it would be a costly process and much fresh air 
would have to be brought in to reduce the excess negative 
pre ssure while pul l i ng out the krypton . 

Then � the tanks could be buried . Hopefully, the tanks 
would l a st the one-half life of the radioactive gas . 

If there is no way to conta in the gas for a long period , 
then perhaps the cyl inder s c ould be taken to a "remote 
area•• where they could be vented slowly and safely. 

JE.M/j a .· 
Honorable Paul Doutr icJ' 

cc : Mayor, Harr i sburg, P a .  
Mr .  Bob Wilcox, Repair Division, Three Mile I sland 

' 
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•ac1..r lleplataey eo-iulOD 

B!ddletan, Pa. 170.57 

Deal: S:lzaa 

Route 4, · Box .545 
Leblulon, Pa. 17042 

·AprU ?, 1980 

I u a r•1cleDt of Lebluloa Cowrt;r. 11Y1Dg w1'th1D a 20 aUe 

:EIIIIlt. of 'IIII. 
The 111teat of t.ha 1eUE a to rttg1.Rer -a;r op1111oll on the 

Yellt1Dg of pa {):a. 'IIII and the reDtart1Dg of UD1te I and II, 
11;r �-u:r and I waDt to ao on recozd. aa beillc 111 �aYor o� 

t..i��Uat.e Yellt1Dg of t.he pa, �aYor of t.he illlle41ate reetart of 

llllt I and the c1ean up &1111 restart of UD1t II aa aooa aa poulble. 

I :ran to 1lllllBat&llll � a Yocal aillorlt;r and an h1B'terlcal 
..ua llboulcl take __. the cleoaloa ll&k1Dg proc- 1D tha or a1aUar 
:!-'-, ·  

I :fa1l to 1lllllBat&llll wb&t the 110Un would be :for the DC 

and llet. al to pll'OpoH Yeat.tnc, 1f' 1't WEe UM&f'e. The people of the 

.C: CIU't&1Dl;r llboul.d be aore lmalr1edp&ble of t.he elltire altaUoll 
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I fail to understand how the Lebanon County Co11111issioners and 

the Bayor of Lebanon can complain about the high cost of electricity and 

in the sue breath oppose progress in the cleanup of Unit II and the 

restart of Unit I by asking for aore study, Explain to •e how that 

deaonetartes leadership, 

I fail to understand how we can accept s loss of life on the 

highways, loss of life by lung cancer ( and at the S&lle tiaa have 

governa..nt support of the tobacco industry) ,  loss of life by the use 

of drugs, loss of life and environmental pollution by capeizing oil rigs, 

super tanker crashes, uncontrolled oil well blowoffs, loss of  life from 

black lung and lline cave ins , The list goes on and on, 

Nowhere do I hear the cry for the abolition of coal , oil , 

cars, shipe, tobacco, and booze, In fact •ost of the protesters at the 

state capitol last week drove there in cars , the smell of marijuana 

filled the air, and the booze fiowed freely, 

Several months ago the doctor suppected that I suffered 

from a hiatus hernia, I was directed to the Hershey Medical Center for 

tests , Because they decided that people should train on �te , I underwent 

approximately JO x rays , This is more radiation than I could possiblJ' 

gather from TMI,  if I stood nude at the least advantageous spot on the 

island during the venting, 

Gtivernar rbornburg has now said he felt more study is 

neceea&r,y before a deicision on venting can be made , 

The necessary information is on hand, There need be no more 

study, 

At the moment the President of the United States poyelac:in 

tbe dirt before the Iranian militants , The Congress of the United States 
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argues about pork barrel legislation and reeiection, The· bureaucracy 

goes about justifying ita existence , fattening its payrollcand raising 

our taxes , The Governor pleads for more time ,more input , more indecision, 

and more expense, all at our expense , The local government is bullied 

into the same position as the Governor, 

Where are the leaders? Where is the leadership? 

Please take a stand, Please move forward, The Indians fought 

the advance of ths railroad, The public fought the idea of fiying, They 

told ColUilbus he was nuts , when he said the world was round ,  Fifty years 

ago no one believed we would walk on the moon, 

Nuts on Nader and phooe;y on Fonda, General Motors has done 

more for the consuming public than Nader will ever dreu of doing, Fonda 

has done more for the Communists than she will ever 4o for the United 

States , 

The time for firmness is at hand, You have accepted a task, 

Honor the trust that has been placed in you, Vent the gas, cleanup 

Unit II, and put both Unit I and Unit II back in full production NOW , 

Sincerely yours, 

� H-� 
Donald H, Umberger 

DHU/fbu 



NEWBERRY TOWNSHIP BOARD OF SUPERVISORS 
R . 0. #2, BoX 4 • YORK HAVEN, PA. 1 7370 

( 7 1 7 )  938-6992 

J obn F. Ahearne 
United States 

April 7, 1 980 

Nuclear Regulatory C ommission 
Washington , D. C. 20555  
Dear Commissioper Ahearne : 

On November 23 , 1 979 correspondence was sent to the Nuclear 
Regulatory Subcommittee informing them of the resolution passed by the Newberry Township Board of Supervisors at their November 20 , 1 979 meeting. The resolution , passed unanimously , opposed 
the release of Krypton 85 into the atmosphe re .  

Recently the Dauphin C ounty C ommissioners passed a similar 
resolution opposing the release of Krypton 85 into the atmosphere . 

Enclosed is a copy of the official res olution as taken 
from the min�tes of the Newberry T ownship Board of Supervisors . 

We hbpe your staff has informed you of the resolution 
passed by Newberry Township , and the related resolut-ion pas sed 
by Dauphin C ounty. Please consider these resolutions in your 
final de cislon , relative to the Krypton 85 release. 

Enclosure ( 1 )  One 

Respectfully submitted , rB� 9-?� 
Bruce I. Smith 
Chairman 
Newberry Township 

Board of Supervisors 
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Krypton 85 Motion_ by . Smith, se_c()nc!�J!.l>z_!?!'o� __ ![! three affirmatiyLt.bat._ 
�__ij:,Jes<:>lved the B_o;>!!'i ____ <:>L�'Y'_ervisors oppose the release of KrYpton 85 i.J"!1_o�h� _atrn'!"l'hci:e �blJ:I.ctrul'!'li� Ediso11: 

NEW BUSINESS 

1 980 Budcet Motion by Brothers , seconded by S.tth, three affirmative to 
tentatively approve the proposed budget for 1 980. 
Occuputional Privilege Tax Solicitor to contact West Shore Tax Bure� 
relative to format for O.P.T.  
Sewer Ordinance The Departllent ot C�it7 Attaira rec-.uied a sewr 
ordinance be established in order to aet aaide tua4• each ,.ar, in ta.. nat 
the present sewer plan does not .. terialiae, Solicitor to re�earch ..... 
Byron Nelson Circle Addition Residents on B,.ron Kelson Circla to be notified 
of the recommendation of the Engineer; which hall not be1111 accaaplished tJr 
the Developer. 

Tm Steering Committ-ee Public Meeting to be held Deceaber 1 2, 1 979,  KllllberrJ 
Elementary S chool , 7 : 30 P.M. Quest Speaker to be Walter W. Cohen , Penna, 
S tate C onswner Advocate , 

BuiJ.rl inr; Permit Officer Recommendations Motion by Smith , seconded by Brothers three uffirmu Live to have Permit Officer coordinat-e with the Solicitor , a 
' 

pr"l"''·'"l of t.h<> Jwccs s11ry ordinMces in conjunction w'.th the recommendations. 

lleri t,age Conuui ttee Bo<trd to consider developing Heritage C ommittee.  
G LnwiJern.t.imw to Ue reviewed at the t:toxt meeting. 

We s t  Shore Tax llllreau Resolution Motion by Smith , seconded by Brothei;s , 
thre<' affirmu tivo to rescind the resolution relative to the West Shore Tax 
11llroau in the minutes of November 7, 1 979. 
W e s t  Shore Tux llureau Represent-ative and Alternat-e Motion by Smith, secOIIded 
by Brothers , three affirmative to approve resolution of West Shore Tax Bureau. 
1U1rl 11ppoint Henry Clemens , representative and Villia11 Dugan ae alternate to 
the West Shore Tax Bureau. 

ADJ WRNMENT 

Properly moved and seconded to adJ ourn at 1 0a00 P.M. 

Henry W. Cl-ns 
Secretar,. 



TESTIMONY ON DECONTAMINATION OF THE THREE-MILE- I S LAND UNIT- 2  
REACTOR BUILDING 1 S ATMOSPHERE 

TO : The U . S .  Nuclear Regulatory Commi s s i on ( N . R . C . )  
1 7 1 7  H Stree t ,  N . W . 

FROM : 

ATT ' N :  

Wa shington , D . C .  2 0 5 5 5  

Danie l  M .  Lipkin , phy s i c i s t  
1 7 1 7  Bantry Drive ( 2 1 5 ) - 6 4 6 - 7 5 2 2  
Dresher , Penn sylvan i a  1 9 0 2 5  

Samue l J .  Chi lk , Secre tary , N . R . C .  

..,. 

DOCKET No . : 5 0 - 3 2 0  DATE : Apri l 7 ,  1 9 8 0  

a l s o  ATT ' N :  ( Director , TMI Support Staff , N . R . C .  O f f i ce of 
Nuclear Reactor Regulation (N . R . R . ) 

· Harold R .  Denton , Director , N . R . C . /N . R . R .  
John T .  Collins , Jr . ,  Chie f ,  N . R . C . /N . R . R .  

Effluent Treatment Sys tems Branch 
Robert J .  Budni tz , Di rector , N . R . c . Office of 

Nuclear Regulatory Re s e arch 
John F .  Ahearne , Chai rman , N . R . C .  
Peter A .  Bradford , Commi s s i one r , N . R . C .  
Vi ctor Gi linsky , Commi s s i oner , N . R . C .  
Joseph M .  Hendrie , Commi s s i one r , N . R . C .  
Richard T .  Kennedy , Commi s s ioner , N . R . C .  

other cc : addi tional d i s tribution as per attached l i s t . 

REFERENCE :  N . R . C .  Document NUREG- 0 6 6 2 , " Environmental Assessment 
for Decontaminat�on of the Three Mi le I s land Uni t 2 
Reactor Bui lding Atmosphere " .  Hyphenated-page loca
tions noted i n  the text below refer exclusive ly to 
that document . 

Dear Sirs : 

Your ref erenced document NUREG- 0 6 6 2  indicates great di ffi culties 
of four d i f ferent me thods for removing Krypton gas contami nation from 
the TMI Uni t - 2  Reactor Bui lding , in compari son wi th the te chni cal ly 
s imp le alternative of venting that gas i nto the pub l i c  air space . 
My te stimony wi l l  show that one of thos e  four me thod s , based on the 
admi t tedly feasible (page l-6 ) use of charcoal to adsorb Krypton gas , 
has been 11nimagi natively if not clums i ly conceived in both of the 
ver s i ons des cribed (page s 6 - 9  to 6 - 1 6 ) , and should b� capab le of 
approximat e ly twbn�y times greater simpli city i f  modi fied in ways 
that shou l d  be o v�ou�those ski l led i n  the techni cal arts involved . 
As a c i t i z en , I am greatly disappointed at thi s performance of agenc i e s  
t h a t  have been inves ted with the pub l i c  trus t .  

For the purpose o f  my di scus s i on ,  and e s se nti a l ly only by way of 
i l lus tration , I shall take as a goal the reduction of the Krypton con
centrati on in the TMI Uni t - 2  Reactor Bui lding ' s  Atmosphere ( henceforth , 
" TMI - 2 "  or j us t  plain " R2 " )  to 1/1 0 0  of i t s  present value . Thi s does 
not repre sent an u ltimate limit of relatively s imp le app li cations of 
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the charcoal-adsorber technology involved ; and i t  does not approach 
the idealized goal of 1 0 0 , 0 0 0 : 1  reduction of the Krypton concentra
tion that i s  imp l i citly adopted in NUREG- 0 6 6 2  (data on page s 3-1 or 
5 - 2 , plus data on pages 6 - 2  or 6 - 2 8 ; cons i s tent with data on page 
6 - 1 3 ) . But a reduction by "mere ly " 1 0 0 : 1  would provide a useful 
and practical solution of the Krypton contamination problem: At 
present , approximately 1/4 of the gamma radi ation that would affect 
workers inside TMI - 2  i s  indicated as being caused by sources other 
than the Krypton gas (page 4 - 2 ) ; therefore , a 100 : 1  reduction �n the 
concentration of the Krypton gas would bring its gamma radiation down 
to a leve l 33 time s smaller than that of the other ( and unventable ) 
sources of gamma radi ation already in the reactor bui lding , and would 
thus consti tute a quite handsome improvement of the s i tuation . 

In a proper use of charcoal ad sorber te chnology , important 
advantage can and should be taken of the fact ( stated on page 6 - 9  
but no t exploited i n  NUREG- 0 6 6 2 )  that charcoal loses i t s  abi lity 
to adsorb Krypton if i t  is exposed to even moderate ly sma l l  leve l s  
of humidity . Thi s f a c t  permi ts previously adsorbed Krypton to be 
largely flushed out of a charcoal tank if desi red , and thus permi ts 
Krypton gas to be trans ferred between a sma l l  number of such tanks 
in a controlled manner . Such trans fers , if programed in a readi ly 
understood manner ,  wi ll in principle permit the avai lable Krypton 
to be concentr ated with a high degree of preci sion into a single 
one of the tanks . Proper engine ering insight can thus e liminate 
any need to consider the mons trous s cenario of hundreds of charcoal 
adsorber tanks (page 6 - 1 3 )  that is painted in NUREG- 0 6 6 2 .  

I shall consider refrigerated charcoal adsorber to be used , 
maintained at an ordinary food- free zer temperature of 0 OF . (page 6 - 1 1 )  
whenever i t  i s  in the proces s  o f  being used t o  ads orb Krypton from 
sui tably condi tioned air ( complete ly dehumidi fied and dried air 
pages 6 - 9 , 6 � 10 ) . In that context , the charcoal adsorber s cheme 
des cribed in NUREG- 0 6 6 2  is s tated to require the use of 1 5 0  charcoal
containing tanks (page 6 - 1 3 ) , each of volume 4 2 , 3 0 0 .  gal lons ( imp lied 
on page 6 - 1 0 ) . Thi s number ,  15 0 ,  of such tanks does not , however ,  
se rve as a fair bas i s  for compar i s on , because i t  corresponds to much 
more than the targeted 1 0 0 : 1  reduction in the Krypton concentration 
in R2 . It can readi ly be shown that 59 or 60 of such tanks would , 
however , be needed for a 1 0 0 : 1  reduction of the Krypton concentrati on 
by the refri gerated- charcoal adsorber method described in NUREG- 0 6 6 2 , 
and thi s does provide a fair s tarting fi gure on whi ch to base compar
i s ons . By contrast wi th thi s las t ,  approximate figure of 59 or 6 0  
tank s o f  charcoal , the method that I shall describe requires the use 
of only 3 separate tanks of charcoal of the individual si ze indi cated , 
and therefore presents a dramatically d i f ferent picture as regards 
practi cali ty .  

Consider there t o  b e  provided three s eparate bodies o f  charcoal 
adsorbe r ,  each having the single- tank volume already indicated , and 
designate them as L ,  M ,  and N for brevity . A Krypton " transf e r "  
cycle , uti l i z ing two of thes e  three charcoal bodies , i s  executed in 
three s teps , as fol lows : 

( a )  F i l tered , dried , and heated ai r from the reactor bui lding R2 i s  
ci rculated through the first charcoal body , L ,  and returned 
to R2 in a closed ci rcui t of air flow ,  as a preparatory s tep , 
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to remove any moisture that the body L may contain . ( Bo th in 
thi s step and in the s tep ( b )  that follows , a net preponder
ance of cooling would be applied to the ai r returning to R2 , 
to avoid any rise of the air pressure inside R2 , and indeed 
to fores tall or compensate such a rise of pressure due to any 
outside causes . )  

(b) When L i s  dry , the closed-circui t f low of air between R2 and L 
is continued , but now the fi ltered and dried air entering L 
is not heated , but instead is refrigerated to 0 OF . ,  to coo l 
L down to that temperature and permit it to adsorb Krypton 
gas maximally well (page 6 -·lo ) from the R2 air f lowing 
through i t .  

· 

( c )  When L has came to equi librium in its Krypton content and wi ll 
adsorb no further Krypton (i . e . , when "breakthrough" occurs 
-- page 6-10) , valves are operated to di s connect L from R2 
and to connect L ins tead to the second charcoal body , M ,  
which has previously been dried and refrigerated t o  0 oF .  
Closed-circuit air flow i s  now e stabli shed between the two 

· charcoal bodies L and M ,  with the fo�lowing speci al provi sions : 

c . l .  The air that is to enter M is first dried and refriger-
ated , to maintain M at o OF . and permit i t  to adsorb 
Krypton maximal ly we l l . (No moi s ture , or heat , are 
introduced into M during any part of a trans fer cycle . )  

c . 2 .  The air t:Jlat i s  to reenter L i s  heated and humidi fied , 
to cause L to lose its ability to adsorb Krypton 
(page 6 - 9 ) , and thus in effect to flush out nearly 

all of its adsorbed Krypton into t.he circulated air , 
from whence the Krypton is available to be adsorbed 
by M .  

.In the course o f  effectuating the provi sions c . l .  and c . 2 . , 
the heat and the moisture that are removed as was te from the 
circulated air before it is allowed to enter charcoal body M 
are shunted back usefully to aid the process of heating and 
humidi fying the air entering L .  The combined proce s s  c . l . , c . 2 .  
causes the Krypton initially pre sent in the charcoal bodie s . 
L and M to become preponderantly concentrated into M ,  and 
largely removed from L J  thi s process is allowed to run to 
completion as measured by stabilization of the Krypton- a s  
radioactivity leve l s  i n  th e  re spective bodies L and M ,  after 
which the communication between L and M by air flow is 
disconnected . 

Repetition of the transfer cycle ( a ) - (b ) - ( c )  continually trans
fers Krypton from R2 to. L ,  and then from L to M as a temporary recei
ver ,  �eaving the charcoal body L depleted in its Krypton content at 
the end of each transfer cyc le and therefore able to adsorb more 
Krypton from R2 during the next such cycle . 

By using avai lable information conce rning the initial Krypton- 8 5  
radioactivity in R 2  (pages 3- 1 ,  6 - 3 7 , 6 - 5 ,  S-2 ) , and concerning the 
amount of thi s radioactivi ty that can be adsorbed into a first tank 
of refrigerated charcoal adsorber (page 6 - 1 3 ) ,  and by furthe r assuming 
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that as much as S O '  of the volume of a charcoal tank i s  actually 
occupied by a i r  when the " tank i s  apparently f i l led with charcoal , 
detai led and conservative numerical e s timate s can be made of the 
fractions of the initial Krypton radioactivi ty that wi l l  be found 
in the bui lding R2 and in the various charcoal bodi e s  at the end of 
each Krypton tran s fe r  cyc l e . The mode of cal cul ation that must be 
employed i s  quite e vi dent from in formation �iven in NUREG- 0 6 6 2  (esp . 
page 6 - 13 ) . Es timates of thi s type whi ch I have made wi l l  be detai led 
at a later poin t .  But a preliminary example o f  such e s timate s i s  
that , b y  using only t h e  two charcoal adsorber bodi e s  L and M ,  o f  the 
volume previ ously indicated , nine repe ti tions of the des cribed trans 
f e r  cycle (a ) - (b ) - (c ) wi l l  reduce the Kr- 8 5  radioactivi ty in bui l
ding R2 nearly to 5 2 '  of i t s  initial value , and will tran s fer nearly 
4 7 %  of that ini tial radioactivi ty into the charcoal body M. Up to 
this point , no use has been indi cated for the third charcoal body , N .  

A s  the concentration of Krypton into charcoal body M cycl i cally 
proceeds , and directly due to that ri sing concentration in M, the 
residual amount of Krypton that is left in the charcoal body L . at 
the end of each trans fer cycl e  inevi tably increases too , progre ss ive ly 
dimini shing the abi l i ty of body L to adsorb fre sh Krypton from buil
ding R2 during the next succeeding transfer cyc le r there fore the rate 
of decontaminati on of R2 would tend to s low down unde s i rably -- i f  
n o  further change s were made in the proce s s  so far de s cribe d .  A t  such 
a point , howeve r , the charcoal . body M can . be placed into closed-cir
cui t circulated-air communi cation with the thi rd charcoal body , N ,  
and most o f  the Krypton that has been accumul ated by M can b e  fl ushed 
out of M and ad sorbed into N, leaving M suffi ciently depleted in 
Krypton content that i t  can use ful ly resume participation in the 
R2- to-L-to-M tran s fe r  cycle and restore a s teep rate of extraction 
of Krypton from R2 . 

The operation that i nvolves flushing M ' s Krypton content into N 
will be termed a Krypton • s torage • cyc le J on a regul ar basi s , a 
single such s torage cyc le would be executed e ach time that a set 
number of consecutive tran s fe r  cy�les had been made . From numerical 
experimentati on , when the three bodies of charcoal adsorber L, M ,  
and N are o f  equal volume a s  supposed , ·  i t  appears to be appropriate 
to execute 9 tran s fe r  cycles , then one s torage cycle , then 9 more 
transfer cycle s ,  then one s torage 9yc le , etc . , �o that every tenth 
cycle would be a s torage cycle , all the re st being tran s fer cycle s . 
Thi s  ratio of 9 to 1 is not at a l l  critical for succe s s J and quite 
different cycling programs than the one here described can equally 
we ll be employed to produce the same end resul t .  

Before giving further numerical e s timate s of the progre s s  ex
pected of thi s Krypton decontamination proce s s , it is worthwhi le to 
be more explicit in delineating the nature o f  a Krypton s torage cycle , 
although no phys i ca l  operations are involved in it that are much di f
ferent (apart from s equence ) from ope rations already encountered in 
a Krypton tran s fe r  cycle . Thus , a Krypton " s torage " cycle i s  execu
ted in three s teps , as follows : 

(d ) The charcoal bodie s  M and N are placed into c losed-circuit 
circulated- air communi cation wi th one another ,  the ci rculated 
air being dried and refri gerated be fore it enters N, but . 
being heated and humidi fied be fore it reente rs M .  Thi s pro-
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(e ) 

( f )  

cess drives most of the Krypton out of M an d  concentrates it 
into N ,  and is continued unti l it reaches completion. (At 
this point , the charcoal body M contains moisture , which must 
be removed before M can resume participation in transfer cycles . )  

The charcoal bodies L and M are next placed into closed-circuit 
circulated-air commUnication with one another , and heated air 
is circulated through both of them, the circulated air being , 
however , dried before entering M (moisture that is removed 
as waste from the air stream before it enters M is shunted 
back to L) . This process dries any moisture out of M ,  and 
traps the moisture in L .  

After M is dry , the closed-circuit circulation o f  ai r  between 
L and M is continued , but the air is now both dried and re.;. 
frigerated before it enters M, and is heated and humidified 
before it reenters L, j ust as in step (c )  of a transfer cycle . 
Thi s ensures that most of the residual Krypton in L and M 
wi ll be concentrated into M , and completes the reconditioning 
of M to a dry , cold state suitable for use in a resumption of 
the transfer-cycling (a) - (b ) - (c) . 

If the processes of transfer-cycling and of storage-cycling , 
that have been described as a means for extracting Krypton from the 
building R2 , seem complicated , it is only because I have attempted 
some precision in describing them : they are actually quite simple 
from a technical standpoint . Thus , the combined total volume occu
pied by the charcoal in all three of the adsorbing bodies , which i s  
about 17 , 000 cubic fee t ,  i s  only the air volume i n  a medium-to-large
size private home . The physical operations that are essential to the 
decontamination process under discussion are only the heating of air , 
the cooling of air ,  the humidification of air , the dehumidi fication 
and drying of air ,  and the forced circulation of air ,  all of which 
are common technology . As to forced flow of air out of the building 
R2 for the described purpose of closed-cycle circulation , a flow rate 
of 1000 cubic feet per minute (CFM) of fi ltered air represents a 
capability that is already (page 6-1)  being installed at TMI-2 as 
part of the proposed "purge " system for venting the Krypton . Although 
an air flow rate of 1000 CFM represents less than what is commonly 
used in single-home central air-conditioning , it is still adequate to 
move 2 , 00 0 , 000 cubic feet of air (one reactor building ' s  content) 
five times in a week -- and to change the air in one of the charcoal 
adsorber bodies under discussion more than 10 times in an hour. Be
cause the Krypton decontamination process under discussion involves 
rather large and abrupt temperature changes of circulated air , the 
heat or cold supply rates that are involved do need to be much larger 
than those involved in single-home central air-conditioning ; but the 
supply rates can be minimi zed by using well known counter-flow heat
exchange techniques affecting waste heat or cold , and , at any event , 
should not prove larger than those required for , say , a supermarket 
(if indeed suitable facilities do not already exist in some unrecog

nized form at the site ) . 

With the immediately preceding di scussion of air flow rates and 
the like , as background for a preliminary understanding of the degree 
of di fficulty or simplicity of the Krypton decontamination method I 
have described , the performance that can be expected for that method 
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is described , and conservatively described , I believe , by the numbers given in the accompanying Table 1 .  In Table 1 , the first column counts the process cycles that are gone through ; the second column tells the type of each process cycle ; and �e remaining four columns predict the amounts of Krypton that will exfst in the reactor building R2 and in the three charcoal adsorber bodies L, M , N at the end of each cycle ; those Krypton amounts are expressed to three significant figures , as decimal fractions of the total amount of Krypton initially located in the reactor building . 

As is shown by the third column of Table 1 ,  on line 7 7 ,  the Krypton concentration in the reactor building R2 should be down to below lt of i ts initial value , after 77 cycles have been performed. At a processing rate of perhaps four cycles per day , the entire Krypton decontamination of R2 could therefore take less than 3 weeks from start to finish . 

In discussing the foregoing example of a practical Krypton decontamination method , it is not my intention to suggest , as NUREG-0662 does (pages 6-9 through 6-14 ) , that the charcoal adsorber tanks be used for permanent storage of the Krypton removed from the reactor building. Instead , the adsorbers should only be regarded as a temporary storage means for the Krypton , unti l such time that it can be dealt with by methods permitting its greater concentration for final disposal by burial , but requiring longer times to implement (�, pages 6-2 3 ,  6-32 ) . This provision of temporary storage would suffice to accomplish the primary public-safety goal of permitting expeditious access to the damaged 1 2 reactor core for the purpose of safe disassembly of that core ; ·and it would do so without risking the public distress (pages 1-3 , 6- 7 )  that might attend venting of the Krypton gas . 

I hope that the discussion and analysis presented here may straighten out the perspective from which the Krypton decontamination problem is viewed , and prove useful in expediting an acceptable solution to that problem. �u� . 

Daniel M. Li�kin , physicist 
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U . S .  N . R . C .  TESTIMONY April 7 ,  1 9 8 0  

TABLE 1 :  Estimated Progress of the Krypton Decontamination 

Ordinal 
No . of 
Process 

Cycle 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
2 0  
2 1  
2 2  
2 3  

6 8  
6 9  
7 0  
7 1  
.7 2 
7 3 
74 
75 
76 

** 77 7s 
7 9 
8 0  
8 1  
8 2  
8 3  

Type o f  
Process 

Cycle 
( see text ) 

(initial state ) 
transfer 
transfer 
transfer 
trans fer 
transfer 
transfer 
transfer 
transfer 
transfer 

storage 
transfer 
transfer 
transfer 
transfer 
transfer 
transfer 
transfer 
transfer 
transfer 

storage 
transfer 
transfer 
transfer 

Fractional Krypton Amounts at End of Cycle 
in Reactor in F1rst 1n Second 1n Third 
Building , Charcoal Charcoal Charcoal 

" R2 "  Body , " L "  Body , "M " Body , "N"  

1 . 0 0 0  
o.§2S' 
0 . 85 6  
0 . 7 9 4  
0 . 7 3 7  
0 . 6 86 
0 . 6 3 9  
0 . 5 9 6  
0 . 5 5 8  
0 . 5 2 3  
0 . 5 2 3  
0 . 4 8 3  
0 . 4 4 8  
0 . 4 1 5  
0 . 3 8 6  
0 . 3 5 9  
0 . 3 3 5  
0 . 3 1 3  
0 . 2 9 3  
0 . 2 7 5  
0 . 2 7 5  
0 . 25 4  
0 . 2 3 6  
0 . 2 19 

0 . 0 0 0  o:oor2 9  
0 . 0 0 2 4 5  
0 . 0 0 3 5 1  
0 . 0 0 4 4 8  
0 . 0 0 5 3 6  
0 . 0 0 6 15 
0 . 0 0 6 8 8  
0 , 0 0 7 5 3  
0 . 0 0 8 1 3  
0 . 0 0 0 2 7 5  
0 . 0 0 0 9 4 2 
0 . 0 0 15 5  
0 . 0 0 2 10 
0 . 0 0 2 6 0  
0 . 0 0 3 0 6  
0 . 0 0 3 4 7  
0 . 0 0 3 8 4  
0 . 0 0 4 19 
0 . 0 0 4 5 0  
0 . 0 0 0 2 8 6  
0 . 0 0 0 6 3 4  
0 . 0 0 0 9 5 1  
0 . 0 0 12 4  

o . o o o  
'lr.0'742 
0 . 14 2  
0 . 2 0 3  
0 . 2 5 8  
0 . 3 0 9  
0 . 3 5 5  
0 , 3 9 7  
0 . 4 35 
0 . 4 6 9  
0 . 0 1 5 8  
0 . 0 5 4 4  
0 . 0 8 9 3  
0 . 12 1  
0 . 15 0  
0 . 1 7 6  
0 . 2 0 0  
0 . 2 2 2  
0 . 2 4 2  
0 . 2 6 0  
0 . 0 1 6 5  
0 . 0 3 6 6  
0 . 0 5 4 9  
0 . 0 7 1 5  

o . o o o  D.liiiii o . o o o  
o . o o o  
o . oo o  
o . o o o  o . o o o  
0 . 0 0 0  o . o o o  
0 . 0 0 0  
0 , 4 6 1  
0 . 4 6 1  
0 . 4 6 1  
0 . 4 6 1  
0 . 4 6 1  
0 . 4 6 1  
0 . 4 6 1  
0 . 4 6 1  
0 . 4 6 i 
0 . 4 6 1  
0 . 7 0 9  
0 . 7 0 9  
0 . 7 0 9  
0 . 7 0 9  

(etc . ) 

transfer 
trans fer 

storage 
transfer 
transfer 
transfer 
transfer 
transfer 
transfer 
transfer 
transfer 
transfer 

storage 
transfer 
trans fer 
transfer 

0 . 0 1 4 9  
0 . 0 14 1  
0 . 0 14 1  
0 . 0 1 3 4  
0 . 0 1 2 6  
0 . 0 1 2 0  
0 . 0 114 
0 . 0 1 0 8  
0 . 0 1 0 3  
0 . 0 0 9 8 9  
0 . 0 0 9 4 8  
0 . 0 0 9 11 
0 . 0 0 9 1 1  
0 . 0 0 8 6 9  
0 . 0 0 8 3 2  
0 , 0 0 7 9 7  

0 . 0 0 0 4 4 5  
0 . 0 0 0 4 5 7  
0 . 0 0 0 2 9 4  
0 . 0 0 0 3 0 7  
0 . 0 0 0 319 
0 . 0 0 0 3 3 1  
0 . 0 0 0 3 4 1  
0 . 0 0 0 3 5 0  
0 , 0 0 0 3 5 8  
0 . 0 0 0 3 6 6  
0 . 0 0 0 3 7 3  
0 . 0 0 0 3 7 9  
0 . 0 0 0 2 9 4  
0 . 0 0 0 3 0 1  
0 . 0 0 0 3 0 7  
0 . 0 0 0 3 1 3  

0 . 0 2 5 7  
0 . 0 2 6 4  
0 . 0 16 9  
0 . 0 1 7 7  
0 . 0 1 8 4  
0 . 0 1 9 1  
0 . 0 1 9 7 
0 . 0 2 0 2  
0 . 0 2 0 7  
0 . 0 2 1 1  
0 . 0 2 15 
0 . 0 2 1 9  
0 . 0 1 7 0  
0 . 0 1 7 4  
0 . 0 1 7 7  
0 . 0 1 8 1  

0 . 9 5 9  
0 . 9 5 9  
0 . 9 6 9  
0 . 9 6 9  
0 . 9 6 9  
0 . 9 6 9  
0 . 96 9  
0 . 96 9  
0 . 9 6 9  
0 . 9 6 9  
0 . 9 6 9  
0 . 9 6 9  
0 . 9 7 4  
0 . 9 7 4  
0 . 9 7 4  
0 . 9 7 4  

- - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - -- - - - - -

page 7. of 8 pages 

102 

U . S .  N . R . C .  Apri l 7 ,  198 0 

Distribution I,,i st 

The Hon . Ri chard· L .  Thornburgh , Governor 
Commonwealth of Pennsylvania 
Main C�pitol Bui lding 
Harrisburg , Pennsylvania 1 7 1 2 0  

Dr . Robert D .  Pollard 
Union of Concerned Scienti sts 
1725 I Street ,  N . w . - Sui te 6 0 1  
Washington , D . C .  2 0 0 0 6  

Jack H .  Watson , Jr . , Cab . Sec ' y .  
The Whi te House Office 
16 0 0  Pennsylvania Avenue , N . W .  
Washington , D . C .  2 0 5 0 0  

National Commi ssion o n  Air Quali ty 
4 9 9  s .  Capi tol Street ,  s . w .  
Washington , D . C .  2 0 0 0 3  

Dr .  Henry w. Kendall 
Union of Concerned Scienti sts 
1 2 0 8  Mas sachusetts Avenue 
Cambridge , Mas sachusetts 0 2 1 3 8  

Charles Warren ; Chairman 
Counci l on Environmental Quality 
7 2 2  Jack son Place , N . w .  
Washington , D . C .  2 0 0 0 6  

Pre sident , Metropolitan Edi son Co . 
P . O .  Box 5 4 2  
Reading , Pennsylvani a 1 9 6 4 0  

Douglas M .  Costle , Admini strator 
u . s .  Environmental Protection Agency -- A- 10 0 
4 0 l . M  Street ,  s . w.  
Washington , D . C .  2 0 4 6 0  

David Hawkins , Ass ' t .  Admin . /A , N , R  • . 

U .  S .  E .  P .  A .  
4 0 1  M Street , s . w .  
Washington , D . C .  2 0 4 6 0  

u . s .  Senator John Heinz 
4 3 2 7  Dirksen Senate Office Bldg . 
Washington , D . C .  2 05 1 0  

u . s .  Repr . Lawrence Coughlin 
306 Cannon Office Bui lding 
Washington , D . C .  2 0 5 1 5  

State Repre sentative Vern Pyles 
3 2 3 9  Pebblewood Lane 
Dresher , Pennsylvania 1 9 0 2 5  

Loui se Bradford , Staff 
Three-Mi le- Is land ALERT 
315 Peffer Street 
Harri sburg , Pennsylvania 1 7 1 0 2  

Lt . Gen . John w .  Morris 
Chief of Engineers 
The Pentagon 
Washington , D . C .  2 0 3 1 0  

John Russell , Chief 
En . &  Fac . Eval . Br . , O . R . P .  
U . S .  E . P . A .  - ANR 4 5 9  
Washington , D . C .  2 0 4 6 0  

u . s .  Senator Richard s .  Schweiker 
2 5 3  Russell Senate Office Bui lding 
Washington , D . C .  2 0 5 1 0  

State Senator Stewart J .  Greenleaf 
3.06 Wyncote Road 
Jenkintown , Pennsylvani a 1 9 0 4 6  

Lawrence H .  Curry , 
Montgomery County Commi ssioner 
Courthouse , Norri stown , PA 19 4 0 4  

Gai l Bradford , Staff 
March 2 8th Coali ti on 
1 0 3 7  Maclay Street 
Harri sburg , Pennsylvania 1 7 1 0 3  

Prof . Ernest J.  Sternglass 
Rm. RC 4 0 6 , Scai fe Hall , Radiation Cent� 
University of Pittsburgh 
Pittsburgh , Pennsylvania 15 2 6 1  

page 8 of 8 page s 



. f l 
: 

• - ���----.. ··------�, : 9 2.6 •3' 3 Z 2 �  • 24 HOUR S�RVICE 
i ' �gr. . . '"· 1 ;· Roo{ini t . ·� (}ar-/et.:J. 

· • · MtUOnty � :�, � Alieradml General Conttac�lng 
�. 0utttrJ B l..ecaJer 818 WtST 152ND STltEt1' 

' i f'lultlbm; , 
NtW \'Otlk, H. Y; 10031 

Boiler Cownnc 

FREE ESTIMAT£ W!iH A SMIL! . 
Painting P!tuterin.g wlilte w IUhin.r · 

� . .  Boiler " c�a&nna; · ClecmaJ 
P�-t VAL. v' E . !t.."'.l't.. �/t..l-1 ,.,ry,...._..;.... _ ___....__ _____ ._ ___ _ 

103 !t 

-��-

., , 



r ..... 

! •  � . 

" 1· � . 

' � . ' .... � � ' W�::..�V����������(��-:���ii����-;� ����'it.: ... :;;.;�-��·;r�f!i:;,:T:."tT��� .:.� -r 1::�)�,..;:����{,�7�,z:,� -. �  . .. ..;.: • I 

9 2 6'�33 2 2 + 24 HOUR SERVICE FREE ESTIMATE WITH A SMILE 6 ;l3 2 2  •• 24 HOUR SERVICE FREE ESTIMATE WITH A SMILE 
R�� ft% Masonry <.}.; Alteration Gutters II 1..eaJer Plumbing bOiler CcM.oenng 

(Jar-f<t�t-5e 
General Contraci:lng 
618 WEst 152Ntl S'l'ltEET 
Nd YOHK, N, Y. l0031 

Painting PLucmng Whlle Wt.rshing 
� Boiler fl Chimney Clawd 

n...tf4!�·· 

:uJl 

'J/fng iJ � :a v- dc{D 
ners 11 Leader 
:ntbin, fer Cownt.g 

. .  •, /r' 

(Jar-f<.t-5e 
General Coni:raci:ing  
618 WES'l' 152NtJ stRUT . 

Nd YOltK, N, Y, l 0031 

Painting Plastering White \\7 ashing 
Carpentry Boiler fl Chimf!eJ Cleaned . 



9 2 6 - 3 3 2 2  + 24 HOUR SERVICE %'! c.l; 
Roofing ij . c(ff) Masonry 
Alteration 
Outtm & l.etuler Plumbing Boiler COOenng 

� '  ' . \ � ;< �., 

._.,_, .cu ;�,, ·· V ·  , , . �, . • • f.}�D��(�:,; ;:}[?'_?:J�.J�:�;.iJ::G�: -�1 M";;.;�,.,..,�.., .. I.JI_IIIfUA.;..<.-..._O#;"ft.. ..;;.l..- """" ··•tl·•··-..t-�.! • •  • �..._.�,!,�l,;_,. W 

(}ai'-Ret-:Je 
General Contradi n g  
516 Wli:S't 152 ND S'l'Rii:li:T 
NEW YORK , N. Y . l0031 

FREE ESTIMATE WITH A SMILE 

Painting Plastering White Washing Carpentry Boiler & Chimney Ckaned 

I 

105 

. ·3 3 2 2 + 24 HOUR SERVICE 

�ng dJh 
;onry . \::0 tat/on 
tm & l.etuler 
nbing 
� Cooerlng 

(}a,..Ret-:Je 
General Conhadlng  
516 WES't 1 52ND S'l'REl!:T 
NEW YORK, N, Y, 10031 

- - - - - - l 
FREE ESTIMATE WITH A SMILE 

Painting Plastering White Washing . CarPentry 
Boiler t1 Chim� Ckaned 

i 



9 2  6 :3 3 2  2 . ;... 24 HOUR SERVICE 

�(� RllO{fttg 2.� Mti.toi\Q . (j) 
Alteratimt --' 
dwtm II 1.edller Pluntblft, Soller Cownna 

· ------. -·�- -------- p 1 . J:;alll:wa&1G,WWWWJ!f�..-:::'�"':'W"t.,M·�.1'�;·,.n,::� � .. .rt' �JI'r··�"J!"';�Wf'T�"D. '""���pr.t� 
FREE ESTIMATE WITH A SMilt 

(}ar-Ret-:Je Painting 

General Cont:tading PL:utering 
618 WEST 1 &aN1l lttRI!:Et 

White Washing 
NEW YORK , N. Y . 10031 CarPentry Boller. t1 Chimney Cltaned 

J.ffi 

I i;33  2 2 · +  . 24 HOUR SERVICE 

. 1  � o-� g .... r<.t-:1. 

., I 

' ng  ' '  
sonry 1 General Conhact:i n g  
�ation 
� tl Leader 818 WI!:ST illaNtl stREET 

� NEW YORK , N, Y . lOO:ll 
er Cownng 

FREE ESTIMATE WITH A SMILE 

Painting PL:utering 
Wltite W aslting 
CarPentry Boiler & Chimney C�tled 

, . ; ............... - · � ..:::o===--=::·.o:o : -::::-: ---,.-- :t4M 

' \  
, . .  
, . ·. 

I I  J �- ' r/cYt. 6 -- -I
" - · · . . �  � -- ·� :;  .. ,.�. :". _ . �:· ... 
ii;iiiif;-�!��;;j��-f�::-��-;:-:"f��:�;�z�;;�:-��:;.i-;;� �-·��:�����· ::�,��.1: ... ...... t. ·. , .  ... � . .  "1: >0(.1 · • · ·  � �� � .  ,lt • .  � ,  •'·•"'''� - ·..-. .  ·�"-.tr ._ .,.. • .  l c·.• · P <>  



9 2 6 - 3 3 2 2 o�o 24 HOUR SERVICE 

Roofing f � 
Mason!')' o/, 
Alteration · 
Gutters & Leader 
Plumbing 
Boiler CooeTing 

(}ar-Ret-:Je 
General Cont:rading  
516 WEsT 152ND STREET 
.NEW YORK, N, Y, l0031 

·: ��J/.���1\.&:� 
FREE ESTIMATE WITH A SMILE 

Painting 
Plastering 
White Washing 
Carpentry 
Boiler fl Chimney cltane& 

-t'I.J.. J1. �;c.  A- � � )!J I+ " L t=. \ -----------,....---- nate� 
�""�"'- ---r·/ ' ·  

· �-...-..,.. i-��-==;:===::=:::-�:..-:-.::::-:-:--==--=·-r-- -....,.:;;:::. ====;==0nn-r====r=== 

L ·) l- - - -+- - -- 1 -/-----U£ JV"f' l.c rt l� ' '  V a !... v te H H- Cf CllfV 'Yl j'V  :J 1 

�- • fO-r -\.J' ;j7 ' �  j .�i�� ·.'·;;:-; i ... �: : '  �-· ' 

107 

9 2 6 - 3 3 2  2 + 24 HOUR SERVICE 
r� Roofirtg ( 0 

Mason!')' 
Alteration Gutter5 & Leader Plumbing Soilet Cooerlng 

(}a,..R.t.:Je 
General Cont:radlng 
516 WEST 152ND S1'1H.:t1' 
NEW YORK, N, Y , 10031 

FREE ESTIMATE WITH A SMILE 

Paintirtg P!asttting White Washing ' Carperttry Soder S Chimne, , CleaneJ 

,.. ·�· > ' ... ' .. ' ' . ,  ���\{�����:is�E�l:::� .. ;���f��-ll.���--.. � .. �,��-!-�r��r:;�\1�;·. :����: :�:4�:;�:;·;::�-r:·_:-:-�� -;�� · 



9 2 6 - 3 3  2 2 • 24 HOUR S�RVICE 
�IN)/l�g��� / I  . (Ja,..f<tJI-:Je 
M_d.Wtlt; . . 

A� · . Genetal Contraeti ng  
' CJutters • t..ader Bill Wl!:ll'l' 1112 Ntl ll'1'1tl>J!:'l' . Plutnbft�� · J:.I1!:W Y011K, N,Y , iuosi 
. . Smlet .� 

: - : !-
. •. . . . ; 
' 

� ' � ·,'\_., ,-;l ,., •.-, I iii 

FREE ESTIMATE WITH A SMILE  

Painting Plastering White Washing Carpenn, Boiler t1 Chim� Cleaned 

bate.Y4J4t• 

J · 3 3 2 2 
. 

• 24 HOUR. SERVICE 
. 

�ng {J � lonry llfJIIl' 11 n . !l'dtiort v 
tel'S ll Leader illbing 

• !1' Owermg 
'/� 
;l;, 

(Ja,..f<.t-:JtJ 
General ContracHng  
516 W!:ST 1 52�1> STl!.tET 
Nli:W YOl!.K, N , Y . io031 

FREE ESTIMATE WITH A SM I LE 

Painting Plastering · 

White Washing Carpentry 
Boiler (I Chim� Cleafled 

-
I f  HI �-�or--.---- -- --- ··· -----· -

--� 

108 · 



� ·  
� ... � t II\ 
� � 
� . u 

1' � 

u ..3 
·- Ql 2 A < '3 

.. 

·�  Iii 

� 

' / . 

/ 



Qttty of lirbannn 
• 

I.I!:BANON, PENNSYI.VANIA M�fCIPAL 8UII,.OI�CI 

400 eC¥-!TH I .. HTH 8TRI!I!T 

Or. Haro l d  Denton 
Nucl ear Regul atory Coomi s s i on 
Mi ddl etown , PA 17057 

Dear Doctor Denton : 

..... 

Apri l 9 ,  1980 

. I am sure I need not remi nd you that the phys i cal wel l �bei ng 
of the . c iti zens of Central Pennsy l van i a  is the primary concern of thei r  
el ected offi cial s .  In attempti ng to assure the publi c of thi s fact , I am 
afraid that some have done the pol i t i cal ly expedi ent th i ng��opposed the 
Krypton venting at TMI - -wi thout any assurance th at there is a reasonably 
safe al ternative . 

I ·support the NRC ' s  prel imi nary . recommendation on venting the 
gas and am confi dent that your i nterests and ours in Central . Pennsy l vani a  
are one and the same--to accompl ish a safe ,  reasonably swi ft cl ean-up a t  
the i s l and. 

· 

. However, there is a strong poi nt bei ng made regarding the mental 
stress of area res i dents . In add i tion ,  the venting of the gas i n  the very 
near future wi l l  g i ve rise to feel i ngs of frustration and anger on .the part 
of those who are convinced the i r  voi ce fal l s  on deaf government ears . In . 
thi s  respect , I wou l d  urge a short-term del ay in the venti ng and a stronger,  
mre concerted effort to establ i sh a factual , respons i ble , publ i c  i nformation 
source wh i ch may enj oy a greater degree of publ i c  confi dence than that now 
eli:perillllced by the NRC .  The Governor ' s  request for parti c i pation by the 
Uni9n of Concerned Scienti sts may be a step in th i s  di rection . 

Many impress i onab l e  and cyni cal c i ti zens rely on sel f-serv i ng 
. medi a  opi n i on , i l l - i nformed and bi ased reporters , and on over-s impl i fi ed 

distortions of tech n i cal informati on in l ieu of an al ternative informati on 
source . The ro l e  of l eaders h i p  is not one of s i mply echoing the. masses but (If atta i n i ng the publ i c  good . If that end is served by al l aying unreasonable 
level s of fear, such efforts shou l d  become part of the process .  

110 

-

Dr. Haro l d  Denton 
Apri l 9, 1980 
Page 2 

On behal f of the c it i zens of th i s  communi ty and mysel f ,  I thank 
you for your efforts and appl aud you for your forti tude . 

cab 

cc: Governor Ri chard Thornburgh 

Si ncerely , 

-1��- g� Thomas J .  Ed n ,  COUNCI LMAN and DIRECTOR 
DEPARTMENT 0 PUB LIC SAFETY 



Director, ·Three Mile. leland Support 
NRR 
u . s .  Nuclear Regulatory Commission 
Washington , DC 20555 
Dear Sir or Madam 1 

.50 Campground Road 
Dillsburg, PA 17019 9 April 1980 

Re :  TMI recovery operations 

Having considered the information available to us ,  we would like to 
express our support of .the NRC proposals to conduct a controlled 
venting of the krypton 85 presently trapped inside the Unit 2 containment 
structure .  The slow-venting technique appears to be an expedient yet 
prudent means of establishing a workable environment within the 
containment , perm1 tting the further cleanup and · eventual return to 
service of Unit 2. 
Eitlier the five-dey or the 60-day schedule would appear acceptable , so 
long as the more rapid air chan8e rates required in the five-dey plan 
were balanced with incident meteorological conditions to insure thorough 
dispersion of rad1oemitters. We can see a possibility of :dispersion 
problellB 1n calm or inverted cond1 tiona , particularly in an attempt to 
complete the venting in five daye (working with figures of 44,000 curies 
krypton concentration in 2 ,000 ,000 cubic feet of containment air, and 
two complete air changes ) .  

Additionally, we would like to request that Unit 1 be pe�tted to 
return to service as soon as practicable after necessary modifications and inspections are complete , thereby reducing Metropolitan Edison 
Company' s  purchased power requirements . 

Ae Metropolitan Edison subscribers , and as parents of young children who 
are entitled to a future without energy or environmental crises , we 
appeal to you to re ject the loud but thin protests of a handful of 
demagogues and ignorants , and restore to us the promise of a stable , 
safe , clean, � energy future. 

Sincerely yours , IJ)a� 
Pa� A. i.4 

(t;::f:,r L. Lee 

lll 

,_ A. Mv.. 
CHAI.MAII 

N.- A.. Pilla' 
VICII-cMAI•M .. 

R- C. PE!FFR 
lllC.IITAII'I 

C!!nmmbtshnunt Df trumlt.erlanb tlnuntv 
COURT HOUSE. CARLISLE;. PAo 17011 

liB l'l' l'IE9llliiED& 

J:t is in the public interest to provide for the health and 
welfare of the peq�le of Cmtler� Cbunty by cleaning � 
iMI as soon as p>SSible. 'lbe Nuclecir Regulat:ary Cblmiss:lal 
and the Environmental Protect:icn Pqericy staffs have 

- �. · wiim-
•"'11' CL&.K 

Jattil H. ·
eoLteJT .. 

WM. c. Col'roPOWII . 
AIIIIITANT IOLIC...,_ 

detemdned that it is safe and proper to vent the Kl:yptoo 85 gas 
to �te the clean-up prooess and restore 
sane sense of tranquillity to this caJIIUlity; and 

liB IT F!lRl'HBR REOOLVID that the . · Gcverilment 
sh:luid exert the neces.saJ:y leadership to aco.::upUsh 
venting of the Kl:yptcn 85. gas. 

RESCILVID thls 9th day of .llpril, 1980. 





To the • 
Nucle ar Regulatory C ommission 1717 H Street , N , W, 
w.ash ington , D . C .  

April 10 , 1980 

Comments on Pro pose d Venting 
of Krypt on 85 from TMI Containment 

I woul d l ike to raise some questions as re s ponse to yo:Jr invitation 
to publ i c  comment on the proposed venting of Krypt on 8 5 •  

WtiY is an environmental impact s tatement being released at this time ? 

In publ ic meetings both Robert Arnold and Harold Denton have 
down pl&¥ed the nece s s i ty for immediate entry into the containment building 
and have indicated mi�imum current risk, It was � unders tanding that the Council 
on �nvironmental Quality was pre paring an Environmental Assessment for the 
wh ole cleanup ,  and that only overriding danger requiring immediate action 
would trigger an �IS, 

Why is venting s o necessary when other dangers possiblY preclude entry? 

Access w ithout protective cl othing or sel f-contained breathing apparatus 
has b een cited as the maj or reason for getting rid of the Krypton, 

The Governor' s C ommissi on re port states that there is a 200 rem (not millirem) reading at the surface of the standing water. It also 
presumed high levels of Strontium 90 and Cesium 1�7 in the containment 
building. JIIHC has als o  warned MetEd in its current request to enter 
the containment building A pril 1 5 ,  that there exists a dearth of oxygen 
to protect a man in an emergency failure of brea thing apparatu s .  Xenon 
he s been l iste d  as pre sent in the building' s atmosphere . Even after the 
formal venting , the EIS indi cates s ome Kry pton 8 5  will remain, 

It would seem l ogical to expect venting to dislodge and c irculate 
Strontium and Ce s ium as air is b e ing forced in and out of the building. 
'1'be descriptions of "radioactive rain" created by condensation would 
al so seem logically to disperse radioactivity inside the building. 
Fil ters might protect the population offsite , but it would still seem 
irre s ponsible to expect workers to breathe what1 's left even after Krypton 
vent ing, How much will have been gaine d by ven ting? 

Can we be sure that no Iodine 1}1 will be rel eased with the Krypton? 

We are told that al l  the Iodine 131 has dec&¥ed. Yet ,  if the Krypton 
levels have risen by 1 } ,000 curies from November to February , it would seem 
that dangerous byproducts continue to be manufactured by the core even 
under natural circulation .  Why not Iod ine ? 

Can we be sure that no other radioactive substances will be released? 

A February story in the Patriot cas t some doubt on your assuranc es 
that the filters will protect us from all radi oactivity other than Kry pton �  
This story indicated a pos sible t ime l a g  for release o f  isotope s .  It implied 
a saturation and release pattern of the fi l ters . Is there �my basis for this? 

Your Environmental Impact Statement indicates that before venting the 
s tack w i ll be "uncappe d . "  Does t l i s  s tack contain any trapped unmeasured 
radioactive mate rial which might be emitted during the first days of y our 
proposed venting? 

'rn 
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Publ ic Comment 

Is it possible to make the containmen t  repairs with a robot? 

During the first weeks of the acci dent w e  heard about Herman the 
Robot . He was finally sent home because using him would breach the 
containment. If we are g oing to breach the containment anyhow , i s  it 
pos sible that s ome remote c ontrol mechanical means might measure and 
re pair in there? 

Why can ' t  we lust cpncrete oyer the whole tbing? 

Dr, Irwin Bross , a respected scientis t ,  has proposed this and I have 
heard no specific de tailed rebuttal . Can we be sure that expl oring the 
containment is really publ ic neces s i ty ,  not just scientific curiosity 
or corporate maneuvers to get TMI back on line ? 

What studies can you c i te to prove that Krypton will do me no harm? 

� am being asked to acce pt that i t  is an inert gas and will not do me 
bodily harm or enter the food chain . Dr, Kendal l  of the Union of Concerned 
Scientists is qu oted as saying that Krypton is a very nas ty substance . 
No scientis t has minimized the gamma damage possibilitie s .  Even � l&¥man' e 
que s t ions and reading admit that the beta emitters , when inhaled, can enter 
the bl ood s tream ,  migrate and cause damage to muscle , gut and gonads . 
If you cannot offer me absolute proof .you have no right to G&ke statements 
that it is absolutely harmless. 
WhY are you so sure that dilution and disperson of the gas in high winds will give me absolu te protectiont 

I continue to ques tion tha t  a li ttle radioactivi ty over a long time me¥ no t  be as dangerous to me as the same radioactivity over a shorter period offered in larger doses. The answer I am always given is that � ohanoee in either case of breathing in dangerous amounts are very small because of the 
dispersion of the gas . 

I would like to point out that we l ive in a stagnant air basin which has 
been compared to a b owl with a lid on i t .  Krypton is supposed to be heavier 
thtm air. Why wouldn ' t  it collec t  in basements or swampy areas along the Susque
hanna given our air bas in c ondit ions? 

The laws which govern configurations of plumes show that some may rise 
in V-shaped funnels which you seem to envis ion , but others rise only to drop to 
the ground and travel at that leve l .  Some bounce along the ground. What 
if I happen to be standing at one of thos e  contact points? What guarantees do 
I have when I can ' t see it or smel l  it ? 

WhY is monitoring be ing done only within the seven mile radius? 

Venting only in high winds could indicate Krypton will not drop to the 
ground within the immediate area. But might i t not then drop down 10 miles 
away? or 20? or 50? Convent ional plumes have been measured for 40 or 50 
miles ,. even up to 75 miles . Detectable e levated levels of Xenon gas were monitored 
during the accident as far away as Albany , N . Y .  Ul!,der these conditions 
will a 7 mile moni tor be enough to tell the operator that he can proceed wi th 
assurance that he is ven ting at acce ptable leve l s ?  
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What has been done to upgrade the skill of the operators who would open the vent? 

In February radiation was l oosed offsite for 16 hours without either 
loletEd or llli,C being aware of it. In llecember Robert Arnold admitted that he had 
recent!y had to undertake � reorganization of personnel because 
management capabilities were so poor. John Collins was quoted as saying he would 
not let any low level was te leave the island from August to January because the 
workers were not " competent to load the trucks . Are these the people I am 
supposed to trust to vent just a l ittle lethal gas at precise moments in 
a precise w q'l 

Has anyone studied the synergistic effects of Krypton? 

Suppose I work in the Manheim asbestos plant,  or load chemicals , or 
plate me tal at acid vats or smoke two packs a day. Is Krypton then safe 
and harmless or could it be not doubly but trip!y dangerous? 

· 

Or the cumulatiye effects? 

Suppose I am already subject to this area' s  chronic s inusitis or 
have asthma or other lung conditions? Suppose I am elderly or an infant. 
Could we re plicate another Donora? 

I have already received 1:5 million curies of radioactivity I don ' t  need 
and never wanted. That doesn ' t  include the part you coul dn ' t  measure because 
your instruments went off scale or your cal ibration was not up to date . It 
does not tell me the alpha and beta which was seldom even measured by your 
�nstruments. The cumulative totals of what you aay I have gotten are not 
available in the public document room despite several public statements to 
that effect. And even that famous 100 millirems standing naked at the 
lb«th gate for the duration statement is a figure arrived at by a committee 
which reached a conseBsus on that figure. Some people on that Interagency 
Task Force figured the dose much higher ,  some lower. During the accident 
I remember onedq when the DOE team read their monitors six times as high 
as everyone else .  The team was discredited and their figures thrown out.  
Can you be  sure they were not right? How can I accept these figures as  a 
guide to how much more I should be allowed to tolerate? 

Background levels have been rising every year. My children are already 
l iving with Strontium in their bones that I never had. Who is to say what 
level is enOUgh and what level is too much? Who can say when . 4 of a curie 
more is not the level which tips the scales into disaster? Will my children 
find out too late? 

Why do monitoring agencies continue to talk about warnings after releases not 

befere ? 

Mr. Gage of EPA tried to reassure the public that they need n�t worry 
" "because they would always hear about the day • s  releases on the 6 o clock news. 

Why is it that none of the people involved seem to be able to understand 
that you can train and monitor all you want but what people real!y want to 
know is what you expect to do that day so that they can leave the area? 

To date no-one has had the common decency even to give us simultaneous 
immediate notification of accidental releases . We ask that and more . Give 
us advance warning. 

1 114 

Page 4 
What. precedents are we setting? 

If we agree that we can ge t rid of Krypton stmply by venting, will 
we likewise be asked to acce pt a little Tritium, a small amount of Cesium? 
This is not all the Kry pton to be expected in the clPanup. Will the rest 
also be vented later if we acce pt this first batch? 

Why not bQY time by venting the containment of Unit 2 into Unit 1? 

There you have no de teriorated seal s ,  a ·ready-built container. 
And you have bought all the. time you need to convert it to any acceptable 
form you wish. 

I do not believe you understand 

There are too many unknowns .  There is too much his tory of finding out 
about dangers to the public health years after we are reassured that  nothing 
can possibly go wrong. In short there have been too many lies . We have 
never had any real assurance that health and safe ty  have ever come before 
engineering, profit and expe diency. Getting poisoned by an accident is 
something we may acce pt as fate . llut we cannot hel p but read and learn 
that it was caused by stupidity and bungling. Do you really expect us to 
gather our children and march into the showers laughing and singing all the 
way? 

Beverley Davis 
200 Gettysburg Pike 
Mechanicsburg , Pa. 17055 



The Nuclear Regulatory Commission 
1717 H .  Street N . W .  
Washington , DC .  20585 

Gentlemen , 

Alan S .  Peterson , M . D .  
24J Shultz Road 
Lancaster , Penna . 1760J 
April 1 0 ,  1980 

I have just read your "Environmental Assessment for 

Decontamination of the Three Mile Island Unit 2 Reactor 

Building Atmosphere . "  ( NUREG-0662 ) .  As a physician I have 

several concerns , questions and suggestions . 

''We cannot prove , and we no longer assume , that , there 

is a threshold ( below which there is no radiation . damage ) . "  

"I  think all agree that we have no reason to assume that any 
level of radiation is utterly safe . "  -A*thur Upton , M . D  • •  

Ca-A Cancer Journal !2£ Clinicians . Vol . 29 , #5 . Sept . -Oct.  

1979 . 
"The Environmental Protection Agency , which has 

responsibility for establishing federal guidelines and 

generally applicable standards for the protection of the 
environment from radiation and radi oactive materials is 

currently developing new guidanpe in this area . " "Areas 

of Part 20 identified by the NRC staff as needing improvement 

include a . • • ( J )  Standards for exposure of the general 

public , • • " - U . S .  NRC news release Vol . 6 #i2 , week ending 

March 2 5 ,  1980 . 

The foregoing quotations are part of the basis of my 
conclDBion that a separate Environmental Impact statement 

on the purging of the reac tor building atmosphere is  
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essential . Not to respond to this need is to "take the 
cheapest , quickest way out" and to negate before study 

the possible biological short or long term effects . 
Questions which are �ised by your NURG-0662 include a 

1 . ·) What other radioactive materials might be "masked• by 
the large amount of Krypton-85 in the reactor building? I 

do not believe this is investigated to a sufficient 
degree in your assessment. 

2 . (  I understand that maintenance of instrumentation 
and equipment required to keep the reactor in a safe 
shutdown condition £in be attained with protective clothing 
although this  might prove a bit awkward . Therefore I do not 
believe Kr-85 � � vented to prevent � criticality .  

J . ) The question o f  occupational safety vs . public 

safety I feel is a key one . For biological and genetic 
reasons I would rather see a few exposed than many, since , as 
Dr .  Upton says there is no safe threshold . Also I believe 
the workers have a choice of whether they wish to work in 

this  occupation or not . The public living in the area has 
no option if venting occurs . 

4 . ) I feel the risks involved in "long-term surveilance " 

requirements of storage of Kr-85 are no greater than the 
venting, most likely much less . As the previous NRC 
quote states ; the current standards of exposure to the 
general public need improvement . Besides , don ' t  we have a 
gigantic radiation waste problem anyway? I would rather 
have it contained than release d .  All we have t o  d o  is contain 
this  Kr-85 for a few decades compared to over a thousand for 

plutonium. Nuclear engineers keep telling us that is no � problem. 
5 . )  I do not feel your conclusi on on page 1-4 ( that there 

is no significant environmental impact) is valid . There 
is no biological data presented for this presumption to be 
made . 

6 . ) From a non-engineer ' s  viewpoint , your best choice 
would be the selective absorption process system. It  is the 
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cheapest alternative to purging , allows a minimal offsite 
dose ( even if an accident occurs ) ,  is in use presently else
where and is simple to operate (pg 6-37 ) , would delay only 
li to 2 years ( pg  6-33 ) ,  should be very low occupational 

exposure based on previous operating experience ( pg 6- 37 ) 
and could be designed for remote and maintenance free 
operation of •tiJtillrage , ( pg 6:-35 · ) 

It is your job to show a thorough and open evaluation 

of the evidence . The public should be convinced that 
everything is above-board and that there is not some 

effort behind closed doors to manipulate the evidence . 
It must be absolutely clear to the public that engineers are 
responsible and that risks are reflected as accurately as 
possible in your risk/benefit calculations . I do not fee l this 

has yet been done for the previous reasons , and neither 
does the general public . The future of nuclear energy rests 

with how you handle this situation publicly , not in further 
engineering breakthroughs . 

Thank you for listening . I hope and pray you are . 

Yours truly , 

(2�" S:G.ont, /#} 
Alan s .  Peterson , M . D .  

Nuclear Regulatory Commission 
Wabhington ,  D .  C .  
(Attn .  Dr . Denton ) 

Dear S ir :  

217 North B ishop Ave 
Clifton He ights , Penna 19018 

10 Apr .  80 

Instead of venting the Krypton gas into the air as 
proposed why couldn , t  it be vented into large balo ons which in 
turn could be released high into the atmosphere by plane and not 
a ffect the town of Middleto.wn , Pa .  
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I have followed theevents at T . M . L  s ince it happe.ed 
and have not read of the po s s ibil ity of releas ing the gas into 
baloons and I think it is worth giving it a try as I be lieve that 
with this method larger amounts can be released . 

. . '---;.-,Y�. s Trul
n 

.# 
� J{• �-

B .  N .  LE . 
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Richard H. 'lollaer 

Director, !hree Mile Island SUpport 
lfRR, U . s. Nuclear Regulato17 Comm1aa1on 

Washington , D.C.  20555 
Dear Nr. Vollaer, 

-
1 Voodthorne ct. 15 
OY111P Mille, lid. 21117 
Apr. 1:5, 1980 

I 811 enclosing a co•ent on IIJUREG-0662 Ad.dendWI 2. !hlllllc . 
yourfo r your kind aaa1 8tende in this aatter. 

You rs  truly • 

� �  
XeDDeth II� 

· w  

eo-enta a IIURBI-0662 ADD. 2. 

Bnv1ronaenta1 Protec�1on Agency RegulatloDB (40 CPil 190. 10(b) ) 
for rad1at:l• e:zpoaare for non-workers near a nuclear power 

plant 11a:lt doaagea to 50.000 curi es of trypton-85 per gigawatt 

year of electric al  ener.,-. As I UDderatBDcl it,. this addandua 

proposes the release of a greater aaouat ot keypton-85 1D ollly 

120 d�a. . Accordingly • i: ba11ne . that the 11110uat ot krypton 

releaaeA should be scaled do- to a 18Yel aore in oongruence 

with liPA atll!l4arda.. Alteruat1Ta1y. the , aurro1Uld1ng poJIU].atfo Ji  

ahou.ld be nacuated when :the gas Ia- b
�
e:lng_ ealtted or . a� the 

very least,. be given the opportua11;1 to .  and aaalatenoe :ln, . .  · - " .  : . .. 

evacuating the area at the tlaea of ealaa1ona should they eo 

desire. 
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TO: : :  U . S .  
'
Nuclear Regulatory Comm i s sion 

Three Mile Island Site 
P . O .  Box 311 , Middleto wn , PA 17057 

4/14/80 

FROH : Tanya Richter , 102 E. Lo cust St . Annville , PA 17003 
CC}:•:SNTS ON THE :t.'RC STAFF REPORT 11El.VIRONMENTAL ASSESSlt.ENT FOR 
DECONTAMINATION OF THE THREE M ILE ISLAND UNIT 2 REACTOR BUILDING 
AT:·:OSPJ-:ERE" 

I a� oppo sed to the propo sed venting of the TMI' Unit 2 containment 
build ing atwo sphere for a variety of reasons . 

The f irst rea son revolve s around a well founded lack of trust in 
the NRC to in sure tha t the publ i c  intere st both mental and phy s i cal 
1s the primary cons ideration in deci sions made conce rn ing the clean
�P operations . 

A perusal through the h i s to ry of agenci e s  charzed wi th prote cting both 
wor�ers and the general publi c  from radiation expo sure reveal s a � 
record tha t  i s  h ardly s tellar . For instance , the Federal Rad iation 
Council, the U . S .  Publi c  Health Servi ce and the Atomic Energy Commiss ion 
permi tted unde rground uranium workers in the Colo rado Plateau to 
work in high leve l s  of radiati on until 60 had d i ed of lung carc inoma . 
These same agenc i e s  then OPPo sed the action then ta ken by the Se cretary 
of Labor when he took un ila teral action and lol·Tered the maximum 
permi s s ible expo sure level in uranium mine s .  Many other e xamp l e s  
c an be c ited wh i ch reveal a long term , continuing d i s regard for long 
term affects on human health . For in stance , increased. cancer dea ths 
re sulting from nuclear weapons te sting in the we s t  are now coming 
to light along with death s o f  sh ipyard wo rke rs who serviced nuclear 
submarine s at naval sh ipyards . Numerous acc idents and radiation 
re lea ses at nuc lear powe r  plants would have remained unknown to the 
publ ic if no t for the pre s s . 

Th i s ·  is not a track record wh i ch �rould in spire me to place the health 
of my children under 1'RC care . Yet in spite of th i s  re c o rd ,  the NRC 
patronizingly tel l s  us tha t  our doubts in the i r  ve rac ity are unfounded 
a�d proclaiws tho s e  who que s t i on the i r  d e c i sions as " emo tional " and 
" irrational . "  

ao th the NRC and Me tropol itan Ed ison must have re a l i zed immed i ately 
ait ar the acc ident that the ga s e s  in the containment building would 
h ave to be removed in order ' f o r  cleanup to proceed at th e fac i l i ty . 
He re it i s  a yea r later and now �1e are . told th a t  " it i s  likely that 
future acc idental . r� l e a s e s  or ope rat ional inc id ents will o c cur i f  
s to rage i s  c ontinued . The po s s ibility of future a c c ide ntal rele a s e s  

i s. al so inc reased b y  c qntinued rel iance o n  un:nainta1ned e quipment . " 
The obv ious que s t ion i s ,  why weren ' t plan s made immed i a tely , then 
i�ple�ented to remove the ease s in a m�nner wh ich would h a ve l e s s  of 
a n  iwpact on the publ i c ? .  I ' ll take the liberty o f  anA�:e r1nE ::1 y  own 
c�e stion . On August 14 , 1979 Robert Arno ld of Met Ed/GPU told a ·  �ee t ing of state and mun i c ipal offic ials at the He rshe y  Mo t o r  Lodge 
and Convention Center that d e c ontamina t i on o f  the d amaged Uni t  2 
rea c tor "will requ i re the ven ting of radioac tive ea se s into tl':e 
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atmo sphere. 
be g inn ing a s  ea·rly a s  next spring for a period of about 

51 day s . " l . 

I contend tha t  never wa s any o ther method of removing Kr85 ever 
se riously cons idered . It wa s a foregone conclusion tha t the eases 
would be vented . Only public outcry to the c ontrary prompted the 
NRC to cursorily exa m ine other me thod s .  

In e xploring alterna tive s to ven ting , I was inte re sted to reed 
some mate rial wr itten by Geoffrey G .  Eichhol z ,  Profe ssor of Nu�lear 
Eng ineering at the Georgia In stitute o f  Te chnology wh ich stated that 
"The ma j o r  advantage of the cryogeni c  d i sti llation pro c e s s  for adsorptiol 
of n oble ga se s i s  i t s  pre sent high te chnolo g i cal leve l . u-z.. He g o e s  on 
to s ay that " liquid a ir plsnts have been in exi stence .for de c ade s ,  and 
thu s con s i derable kn o l<ledEe h a s  been a s Eembled on materials of 
construction , valve s ,  c ompre s sor� , di stillation co lumn design , modes 
o f  opera tion and re l iability .  Spe cific cryogen ic proce s se s  recovering 
nat�ral krypton from a i r  ha ve s.l so been operated for some time . Be cause 
o f th i s ,  pro j e c ted c ap i tal and operating co sts for a f i s s ion-product 
noble-gas removal sy stem are well de f ined . !' 2 · 

· . .,. 

h�y didn ' t the NRC include e s t imate s from independent engineering firms 
rather than take the f igure s given by the l i censee ? 

Po s s ible " future unc ontrolled releases  of Kr 85 " 
from storage 

i s  l i sted as one of s eve ral ' d i sadvan tage s for each o f  the a l ternat ive s 
to venting . If the nuclear indus try c a§go t  safely store 57 , 000 
curie s of the relatively short-l ived Kr , how c an we po s s ibly 
expect them to s tore ra.d ionuc l ide e wh ich are far. more dangerous and 
long l ived ?  The implications are truly frigh tening � '  

The as se s s ment g ive s none of the bac kground d a ta from wh ich the 
NRC s taff d rew information in orde r to arrive at the i r  conclus ions . 
Wh ile it may have been impo s s ible to inc lude th ia in the a s se s sment 
document , it· . .  should have be en more ac c e s s ibl e . 

A 2od y o f  knowledge i s  deve lop ing wh i ch sug�:e s t s  tha t low level 
ioniz ing rad iation is far more harmful t h a n  was o ri g inally suspecte d .  
Sub s e quently , noth ing le e s tha n  a c o n s e rvat ive p ubl i c health posture 
to rad iation expo sure is ac ceptable . I do not p erc e ive the NRC embra c ing 
such a po s ture . In fact , I ' m  qui te confused. a s  to exac tly wh at the 
NRC p o s ture is be c ause of sta tements made at many of the innurwe rable 
TMr related me e t inf'S wh i ch :[ h ave attend e d  during the past year .  
I have heard NRC repre s entat ive s state i n  one bre ath that " "e do 
not a s sume a thre s h o l d " and in the next bre ath talk about . us living 
with bac kg round ra d ia t i on ,  living in Denve r f o r  a >Ie ek , gett ing 
a che et x-ray . The s e  latter s tatement s SUff e s t  that the NRC s t i l l  
accepts the thre sho l d  hypothe s i s  an d  tha t ,  we l l ,  if we get tl1 i s  much 
all the t ime , a l i ttle more from venting the krypton won ' t  hurt much . 

1 .  "Rad iat ion Rel e a s e at TlH i s  Forc a s t " ,  The Patr i o t ,  Harri sburg , PA 
J,ueua t  1 4 ,  19 79 . 

2. Ei chho l z , G e o f f r e y , E."v1 ron�ental .�. s::. e c t s  of �:u c l ear Pc l·:er ;  
Ann Arbo r Sc i enc e  Publ i shers , In c . ,  ;�� Arbo r , Mich , 46106 , 19(6 



,, Regional Planning COUncil •J 2225 NOrtn cnarles Street Baltimore. Maryland 21218 1301 1 383·5838 

Milton H. Miller, Olalrman C. Bowie Rose, Sr., VIce Chairman Walter J. Kowalczyk, Jr., Executive Director 

Mr . Bernard snyder 
TMI Support Group 
Office of Nuclear Regulat ion 
U. S. Nuc lear Regulatory Commission 
Washington , D .  c. 20555 

Dear Mr . Snyder : 

April 1 4 ,  1 980 

Members of the Regional Planning Counc i l  and its staff have reviewed 
the Envi ronmental Assessment for Decontamination of the Three Mile Island Unit 
2 Reactor Building Atmosphere and wish to submit the fol lowi ng comments . 

The Regional Planning Counc i l , in previous statements , has supported 
the posit ion that there should not be release of radioactive material from the 
cleanup process before the preparation of an Envi ronmental Impact Statement . 
We al so recognize the need for timely action by the NRC when· it finds that pub
lic safety requires release of material before the EIS is completed . 

The information in the Envi ronmental Assessment ind icates that sooner 
or later ut il ity and NRC staff wi l l  have to enter the reactor building to 
determine what cleanup procedures will be most appropriate . The Assessment al so 
suggests that planned release of the Krypton 85 gas is requi red to prevent more 
serious accidental release s .  While it is better to release the gas under ideal 
meteorological cond itions than by unplanned , accidental leak s ,  the Assessment 
fai l s  to me ntion a time period or deadl ine for re lease s of the gas . 

efforts 

Final ly , we feel that because the Assessment does not provide any 
requested or suggested time schedule for action , the NRC should delay actual 

Baltimore City Anne Arurdel county Baltimore county carroll county Harford county 1-bward County State of Maryland 
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Mr . Bernard Snyder -2- April 1 4 ,  1 980 

release of the gas until the proposed study by the Union of Concerned Scientists 
i s  completed . This study , if completed in fou r to six week s ,  should provide an 
independent analysis of the proposed action within a reasonable time pe riod . 

cc : The Honorable Walter s. Orlinsky 
The Honorable Barbara Risacher 
Mr_. John Seyffert 
Dr . Steven Long 
Mr . Robert Corcoran 

Sinc e rely yours , 

Execu �� 
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Buclear Regulatory Commission 
P .  0. Box 51 1 
)fiddletown , Pa . 1 7057 
Dear Sira a 

205 Sunairllr� -
Bew Cumberland, Pa . 

1 7070 
April 15,  1 9110 

As a res ident who lives only six miles from the Thre e-�la 
plant , I want you all to know that I d •t 1 k our a 
rtdioactiv e krypton gas . But � en more than that , I don ' t  like the ex -
tance of these nuclear plants in aJ neiBbbo�oo d ,  especial� when one has 
become essentiallT -a nuclear was:te dump . 

., wife is so ups et with it all� that she desperate� wants to mov e out of 
the area in order to prote ct our three young children . If� the e conomic 
situation were more suitable , w• would be moving and probably wi l l  be moving 
once mortgages improv e .  Our madern kiazza history has taught ua not to 
trust our government experts with our personal health and we lfare, and as a 
result all the cleanup des igns you hav e offered s care us . 

Right now , the only ones I can trus t regarding TXI are Dr . Kendall and the 
Union of Concerns• S cientis ts . I will believ e what they tell us , and I pray 
that the NRC wil l  lis ten to them . I also would have much more faith in the · 
NRC if they announced that TXI would be closed forev er once its cleaned up . 
I real ly love this area and would rather not mov e ! But I could nev er live 
h ere in peace again i f  thes e . facilities were reopened . 

jl ,  as I s uspe ct the NRC wi ll , the vtptin� is done 1 I ' d much prefer the shorter 
five-dax period than the longer plan. Fiye days would be much leas diarttpv.tvex 
to our personal lives as there would be little troub l e  in taking � children 
e l s ewhere for that time period . I also hope and pray that the proper weather 
condi tions are s e lected for the venting . . I ' m sure that a fiv e-day period 
could be predi cted well enough to find condit i ons that will dispers e and 
s catter the gas rapidly and carry it far enough away as to make it insignifi
cant to al l .  But I ' m also sure that there are o ther meterologi cal circum
s tances that would t end to dump the gas in local areas of unacceptab n �  · 

centrations--and leave it there for hundreds of years ! That ' s  also another 
reas on why I favor the short v enting plan ov er the 60-day one . A 60-day pro
gram probably wouldn ' t  be too weather sele ctiv e and might tend to leav e 
great er long term deposits of radiation in the area than a dis criminate 5-day 
releas e .  

Abov e all , though, I would much prefer a program that inv o lv e d  n o  releas es 
and no long term s torage , and I don ' t  unders tand why all your alt ernativ es 
offered only one or the other and not both of thes e adv antages . This tends 
to make me feel the alternatives were selec ted to make v enting " look" beat 
be cause it was cheapes t .  And once again I must aay that the s e  kind of actions 
turn my ears away from the NRC to the UCS as the UCS haS stressed the indi
v i dual safety of citizens for years . 

Sincere ly , 

IJJb-fo. � 
Dean G . Newhous e 



·;;.--.... � UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASH I NGTON, D.C. 20460 

APR .1 1 1980 

Mr. Ri chard H. Vol lmer 
Di rector ,  Three Mi l e  Isl and Support , NRR 
U . S .  Nucl ear Regul atory Commi ssion 
Washi ngton , D . C .  20555 

Dear Mr. Vol lmer:  

OFFICE O F  THE 
ADMINISTRATOR 

The U . S .  Envi ronmental Protection Agency ( EPA) has reviewed the "Envi ronmental 
Assessment for Decontami nation of the Three Mi l e  Isl and Uni t  2 Reactor 
Bui l di ng Atmosphere , "  (NUREG-0662 plus addendums 1 and 2 ) .  Thi s  assessment 
was prepared to eval uate the impact of rel easi ng the krypton-85 in the 
Three Mi l e  Isl and Uni t  2 reactor bui l di ng to the. envi ronment.  

In our  opinion ,  the  most acceptabl e option i s  to  purge the reactor 
bui ld ing atmosphere and rel ease the krypton-85 to the envi ronment in as 
short a time period as is possib le ,  using actual meteorol ogi cal condi tions · 
most favorabl e to di spersion .  We are a lso i n  favor of the moni toring 
program as descri bed on p. 6-45 . Thi s  choice i s  based on the very low 
envi ronmental and publ i c  hea l th impact that woul d  resul t  from the rel ease 
of the krypton-85 . Al so , a control l ed rel ease woul d  el imi nate the large 
occupational radiation exposures whi ch would  be experi enced for the 
other control ·opti ons .  

Our assessment of  the off-site doses for the purg i ng option are i n  
general agreement wi th those made by the NRC staff . W e  cal cul ate a 
maximum ski n  dose of 20 mrem to an i ndiv idpal conti nuously present at 
the s ite boundary during the rel ease period based on average annual 
meteorologi cal condi tions . The whole  bQdy dose to the same individual 
i s . 0 . 2  mrem equi valent. These estimates are further reduced by usi ng an 
occupancy factor, s imi lar to that used by the NRC staff , to produce an 
estimated skin  dose of 14 mrem and an estimated whole bo� dose of 0. 1 5  
mrem equival ent. These doses are wel l  withi n the EPA envi ronmental 
standards for the exposure to radioactivi ty of the individua l s  i nvol ved 
in the normal operations of the urani um fuel cycl e (40 CFR Part l go) . 
Al though these standards are. not strictly appl icabl e to thi s si tuati on , 
they do provide us wi th a reasonabl e yardstick for measuri ng the rel ative 

. seriousness of thi s expqsure. 
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We estimated the . hea lth risk of rel eas ing the krypton-85 to be 0. 0001 
excess deaths to the 1 , 750 , 000 popul ation wi thi n  80 ki lometers of Three 
Mi l e  Isl and . Thi s  estimate was made using the average annual meteoro
l ogi cal data from the Three Mi l e  Isl and area and· uncorrected population 
data from the 1 g70 census. · However ,  di scharging the krypton-as under 
favorabl e meteorological condi tions , whi ch resul ts in greater di spersion 
and d11 ut1on , wou1difurther reduce the hea lth risks, as pointed out � 
the NRC staff.  "Favorabl e meteorol ogical condi tions" means that com
bination of wi nd speeds , wi nd directions , and atmospheric stabi l i ties 
which woul d promote the rapid  di l uti on and dispersion of the ai r bei ng 
exhausted from the conta i nment vessel . · 

The total hea l th risk ,  both to the publ i c  and to workers , is much smaller -
for the fast purging option . The occupational hea lth ri sk  i s  0. 00022 
excess deaths ( 1 . 1  person-rem) for the fast purging option compared to a 
range of 0. 0084 excess deaths ( 42 person-rem) to 0. 051 excess deaths · 
(255 person-rem) for the other . control options . 

The acci dent risk  assessment by the NRC staff i s  incompl ete si nce no 
val ues are assi gned to the probabi l i ties of occurrence of the vari ous 
acci dents . However, it appears that an uncontrol l ed ,  l arge rel ease of 
krypton-85 could  happen accidenta l ly wi thi n  the period requi red for 
i nstal l ation of control systems . More important ,  however,  i s  the poten
tial for a more hazardous accident given the unknown condi tion of the 
reactor i tsel f and the l i mi ted reactor moni tori ng i nstrumentati on . 
Whi l e  it woul d be hel pful in thi s decision process to have quantitati ve 
i nformati on on probabi l i ties ,  del ays in obtaining i t  may be tnl�i ca�l e  
to publ i c  heal th and safety. We bel ieve i t  prudent to reduce the l i ke
l i hood of reactor . acci dents whi ch could  be more hazardous than the release 
of the krypton-85 . Thus,  we concl ude that the most acceptabl e option i s  
to rel ease the krypton-85 from the reactor bui l ding.  

We do ,  however , suggest that the di scussion on the envi ronmental impact 
of the non-fi l tered parti cul ates ( p .  6-4) be expanded to i ncl ude sizi ng 
and di stri bution after di spersion.  

We woul d  a l so suggest that the NRC i ndicate that the cumulative envi ron
mental impacts attri butabl e to thi s cl eanup acti on and the EPICOR I I  
acti on wi l l  be  i ncl uded i n  the the di scussion and assessments i n  the . 
forthcoming programati c envi ronmental impact statement (EIS)  on decon
tami nation and di sposal of radioactive wastes (44 FR 67738) • 
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Shou l d  you have questi ons regarding these matters pl ease contact 
Ms. Betty Jankus (202-755-0770) of � staff or Mr. Jack  Russel l 
( 202-557-7604) of the Office of Radiation Programs . 

;(3�����-- - - ··J�. 
Wi l l i am N .  Hedeman , �· 
Di rector 
Office of Envi ronmental Review (A- 104) 
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OAK R I DGE NATIONAL LABORATORY 
O P E R A T E D  B Y  

U NION CARBIDE CORPORATION 
N U CLEAR DIVISION 

• 
POST OFFICE BOX X 

OAK RIDGE, TENNESSEE 37830 
Apri l 1 5 ,  1 980 

Chai rman John Ahearne 
U. S. Nuclear Regul atory Commi ssion 
Washington , D . C .  20555 : 

Dear Chai rman Ahearne : 

In view of the i ntense publ i c  concern expressed recently about the proposed 
venting of Kr-85 from the damaged TMI reactor , I would  l i ke to suggest a 
possible  mechanism for al l evi ati ng some of thi s concern . Why not encourage 
and fund l ocal radi ati on moni tori ng efforts for the durati on of the 
pl anned rel ease? Thi s  arrangement woul d  al l ow i ndependent , l ocal 
veri fication and moni tori ng of the informati on provi ded by the uti l i ty  
and the USNRC , and may reduce some of the fear and anxi ety experienced 
by those who d istrust both . Perhaps the State of Pennsyl vania  should  
be asked to  ass i s t  or oversee thi s effort. The pri nci pal objective , 
however , shou ld  be to create i ndependent , l ocal ly-control l ed moni toring 
arrangements whi ch l oca l ci t izens feel they can trust. Simi l ar 
arrangements shoul d be consi dered at al l operati ng pl ant si tes . 

Thi s  suggesti on ari ses from my ei ght years of soci al impact assessment 
work on nuclear and coal fuel cycl es and decentral i zed sol ar technol ogies . 
Our group has consi derabl e experi ence ( i n itia l ly funded by AEC in 1 972) 
i n  communi ty impacts of ]arge and smal l energy technologies . I woul d 
be pl eased to di scuss the suggestion further i f  you are i nterested .  

EP/ le  

cc : R.  Bra id  
B. H .  Bronfman 
R. J. Budnitz - NRC 
R. M. Davi s 
M. Fi rebaugh - ORAU 
G. Fl anagan 
W. Ful kerson 
R. S. Livi ngston 
F. C .  Mai ensche in-

• 

Si ncerely yours , 

� �.ua E l i zabeth Peel le  
Social  Impact Assessments 

F. Mynatt 
H.  Postma 
M .  W. Rosenthal 
T. Row 
D. Trauger 
A.  M. Wei nberg - ORAU T. Wi l banks 
H. Zi ttel 



General Public Utilitie s Corp . 
100 Interpace Park�y 
Parsippany , New Jersey 07054 
ATTN: William G. Kuhns , Chairman 

Dear Sir : 

April 16 , 1980 
Donald I. Hoover 412 West Pine St . 
Palmyra , Pa . 17078 

For GPO Corp. and Met-Ed to put the 1reed gf mogev ,  befgre the · 
welfare of the citizens , taxpayers , and Met-Ed consumers is stMp�J IPPalttHg. · 

Your cons ideration for your stock holders well-being must be 
�ratifying to them , but hardly a c onsolation for the people who 
are going to sacrifice their hard-earneq money to pay for an 
accident they did not cause . Please do ,not tell me that the 
"poor" stockholders woUld be made to suffer , since they are 
known to be g enerally in the upper class • . 

- . � � -
. Your insi stence to vent the Krypton Gas at the expense of the 

poptdi_be and tO §Ave )OW Stddkhoiders fudhef 1s1eeadfU1 . It 
simply tells me that' 'Met-Ed , GPU , DER, and the N just doe s 
not "give a damn" ·abou£ the public ' s we lfar e .  We are an expendable entity in your eye s  and will be sacrificed for a less 
eqUitable and a lesp exjlensive method of cleaning up the reactor . 
The cryogenic method woUld be the safer way to dispose of the 
radioactivity , but .. then that would be more expensive for GPU and 
for it 1 s  "poor" stockholders . 

·. "" · · 

Same day you will meet your maker and wi ll have to answer for 
your actions , but you have a ·consolati on in that the God above 
is . a  forgiving>God . · · · 

()I;f!p..;� Donal� I .  Hoov�r . . 

cc a IRC ,  Ahaarne · . · 
GoV; Thornbilrih PUC ,  Shanaman 
Sen .  Heinz Me :t-Ed 
DEB 

. nted Williams , .W.AHT 
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PEN NSYLVANIA CHAMBER OF COMMERCE 
T� O M  .,..,_.....,. for all /ma ineu  and induMry 

222 North Third Slreet 
HarrisbuQI. Pa. 1 7101 

Area Code 111n 2311-0441 

-� 

Mr. Jolm Ahearn, Cllairman 
Nuclear Regulatory COmmission 1717 H Street, N.W. 
Washington, DC 20555 
Dear Olairman .Ahearn: 

April 16, 1980 

The Pennsylvania OlaOOer of Coomerce is a statewide organization 
which represents over 2000 businesses and industries in the ec-xuoealth. 

We urge you to initiate the venting of the contaminated atDK>spbere 
fran 1'RI' s lhilt IIIU!iictor Blrildillg. --

We support an expeditious clean-up of lirit I I ,  of which the next 
major step is venting of the krypton 85 gas . We are convinced that of 
the four proposed methods for decontamination: (1) a cryogenic system, 
(2) a pressurized storage system, (3) a charcoal absorption system, and 
(4) venting, that the fourth method, venting in as short a period as 
possible, considering health and safety, is preferable. 

We have arrived at this decision through information provided by 
the DER, NRC , and the ''Report of The Goven10r ' s  Oammission on 1MI", on 
P. 106 it states that it, 

l«lUld not oppose an NRC decision to vent the krypton gas , provided 
that dose levels projected in the environmental i:qlact assesSEilt 
are acceptable . 

We believe that projected risks of permitting the contaminated 
atllDsphere to remain in its present state exceed any risk of venting. 
Limited DDnitoring capability, possible core start-up, or leakage fnD 
the primary system requiring additional water could be consequences of 
extensive delay in the decontamination process. 

� 

Ckl. the other hand, the risk of venting is minimal when one considers 
that the maxiJJun llliDilnt of radiation received l«lUld be . 1  to . 2  millirems 
if an individual were to stand at the nearest point to the plant through 
the entire venting period. This small 311DU1lt l«lUld still permit the plant 
to meet the legally acceptable limit for operating plants of 5 Kt/year and 
we view such an atllDspberic release as safe relative to nonnal. 31110Wlts of 
radiation received from living on earth today. 

Chai""""' HAROLD S. MOHLER --., ROBERT HIBBARD T__, JOHN D. WICJCERT 
Vice Chairmen: JAMES H. BINNS • JEFFREY J. BURDGE • RAYMOND D. RYAN • A.J. SORIJONI, III • EDWIN E. TUTILE . 
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Letter - Ahearn 
Page two 

Even so, we encourage careful DJ:lnitoring by EPA' s  office in Middletown 
and its 18 DKinitoring stations along with an active public information 
program. FurtherDDre ,  we would be pleased to help in any. "way p(>ssible . 
Thank you for your consideration of this DDSt important matter. 

RH/klk 

Sincerely, 

�� 
Robert Hibbard 
President 

cc : Lt. Goven10r William W. Scranton, III  
Clifford L. Jones, Secretary - DER 
Robert A. Shinn, Director - GBC 



PENNSYLVANIA CHAM B E R  OF COMMERCE 
Tlu! one •polu•1714n for oll bu•ine•• Gild induotry 

222 North Third Street 
Harrisburg, Pa. 1 7 10 1  

Area C ode  (7 1 7) 238-0441 

�:J 
K: 

The Honorable Dick Thornburgh 
Governor of Pennsylvania 
225 Main Capitol Building 
Harrisburg, PA 17120 

Dear Dick : 

April 16 , 1980 

The Pennsylvania Chamber of COmmerce urges you, following the report 
of Dr. Henry Kendall ' s  panel , to recommend to the Nuclear Regulatory 
Commission that a safe initiation of the venting process for the con
taminated atmosphere from Three Mile Island ' s  Unit II Reactor Building 
be undertaken as soon as possible. 

The Chamber supports an expeditious clean-up of Unit I I ,  of which 

K: 

the next major step is venting of the krypton 85 gas . We are convinced 
that of the four proposed methods for decontamination :  (1) a cryogenic 
system, (2) a pressurized storage system, (3) a charcoal absorption system, 
and (4) venting, that the fourth method, venting in as short a period as 
possible , considering health and safety, is preferable . 

We have arrived at this decision through information provided by the DER, NRC, and your Commission ' s  statement on P. 106 that it,  

would not oppose an NRC decision to vent the krypton gas , 
provided that dose levels projected in the enviroJUJtCntal 
impact assessment arc acceptable . 

We believe that projected risks of pennitting the contaminated 
atmosphere to remain in its present state exceed any risk of venting. 
Limited IIDIIitoring capability, possible core start-up, or leakage from 
the primary system requiring additional water could be consequences of 
extensive delay in the decontamination process . 

On the other hand , the risk of venting is minimal when one considers 
that the maximum amount of radiation received would be . 1  to . 2  mill ircms 
if an individual were to 'stand at the nearest point to the plant through 
the entire venting period . This small amount would still permit the plant 
to meet the legally acceptable limit for operating plants of 5 MR/year and 
we view such an atmospheric release as safe relative to normal amounts of 
radiation received from living on earth today. 

ChAirman: HAROLD S, MOH L E R  President ROBERT H IBBARD Tre,asurer: JOHN 0. WICKE R T  

ViceChoinnen: JAMES H. BINNS • J E FFREY ) .  BURDGE • RAYMOND D. RYAN • A . ) .  SORDONI. I l l • EDWIN E .  TUTTLE 

125 

Letter - Thornburgh 
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Even so , we encourage careful monitoring by EPA ' s  office in Middletown 
and its 18 monitoring stations along with an active public information 
program. Furthermore , we would be pleased to help in any way possible . 
Thank you for your consideration of this most important matter. 

RH/klk 

Sincerely, 

�ri 
Robert Hibbard 
President 

cc : Lt . Governor Wi ll iam W. Scranton, III  Clifford L .  Jones , Secretary - DER 
John Ahearn , Chairman - NRC v' 
Robert A. Shinn, Director - GEC 



P-SI: PA RASI:I£ND£ INTERNA TIONA L 
1DZ& Miller Line, Herriallurt. P•n•aylvlnil 17110 U.S.A. 

- Llrry E. Ar1elll, llirecter 

The Honorable Richard Thornburgh 
Governor of the State of Pennsylvania 
Capitol Building . 
Harrisburg, Pennsylvania 

Dear Mr. Thornburgh: 

April 16 , 1980 

This COIIIIIlD1.ication is in response to your public position to solicit and 
evaluate responsible viewpoints on the atmospheric purge of Kr-85  from the 
contairnnent vessel of Three Mile Island Unit 2 .  

As a preface to the following recc.mnendation, you should know that unlike 
yourself and 99 . 9  percent of the local citizenry we have actively opposed 
Metropolitan Edison' s operations at Three Mile Island for many years - - a 
statement the utility' s top management will readily acknowledge . 

In the Spring of 1977 we were one of a handful of southcentral Pennsylvania 
residents who appeared before the Atomic Safety and Licensing Board on TMI- 2  
and testified in opposition t o  issuance o f  an operating license for Unit 2 .  Among the more than 2 0  points we raised that we found inadequately addressed 
were nrul t:imode failures , emergency warning and planning , and Class IX acci
dents at TMI- 2 .  The NRC Staff laughed at us ,  and the ASLB Commissioners 
refused to consider (along with our other contentions) Class IX events as 
realistic . 

Soon afterwards , at our request Representative Jeffrey Piccola (R- 104th) 
arranged for a tour of TMI in early sUIIIIIer 1977 .  Jack Herbein, whose name 
you will recognize, gave Rep. Piccola and us a "cook ' s  tour" of Unit 2 .  De
signed to allay our fears about TMI , this tour managed instead to enhace our 
concerns about the facility' s  safe operation; unfortunately, Rep . Piccola 
chose rather to place credence in the mellifluous pronouncements of the Met-Ed 
spokesmen. 

In July 1978 we authored an insightful and, as it proved to be nine months 
later, highly accurate article published in HARR I S BURG MONTHLY MAGAZ I N E :  
''MEL'I'IJOON! Tcmorrow' s Disaster at Three Mile Island."  I t  described a Class 
IX multimode accident at Unit 2 .  For this we were vilified by Met-Ed ' s  presi
dent ; the publisher ' s  Federal grant was tenninated after inquiries launched by 
Met-Ed; and Jack Herbein wrote a lengthy monograph pointing out the "errors 
and misrepresentations" of ''MELTOOWN!"  

On March 28, 1979, we were vindicated - - though the victory seems a Punic 
one . In the aftermath of that fateful day, the credibility for accurately 
assessing conditions at TMI seems clearly to lie with us and not Metropolitan 
Edison or the NRC , Mr. Thornburgh. 

Fran this long anti-nuclear background we make this recc.mnendation : that 
you support the proposed atmospheric purge of Kr-85 within Unit 2 ' s  containment . 

"today'• frontiers are tomorrow's understanding • . •  ·· 
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PSI/Arnold, to Thornburgh: April 16, 1980 2 

In our view this position, recognized as highly unpopular among the populace 
and thus politically hazardous , is nevertheless the sanest recannendation to 
make at this stage in the on-going crisis at TMI .  

Let us give you the reasons behind this perhaps surprising stance. 
First , contrary to what NRC official Richard Vollmer told incensed citizens 

at Middletown' s  Liberty Fire Hall last month, Kr-85 dou occur naturally in 
this planet ' s  atmosphere . In southcentral Pennsylvania, Kr-85 contributes 
20-30 picoCuries per cubic meter to the annual background radiation level . 
Our independent calculations indicate a vented Kr-85 dose of 17 picoCuries 
per cubic meter at the 10-mile radius for the two-month (proposed) purge, an 
effective increase of 340- 510 percent over natural background. Extrapolated 
to the North Gate at TMI ,  the Kr-85 post-purge level would increase approxi
mately 285, 000 percent . 

All that sounds like a lot , but with assistance from Margaret Reilly, DER 
Bureau of Radiation Protection, we find this level converts to about 0 . 3  
microRads (millionths of a Rad) at 1 0  miles and 0 . 2  milliRads at the North 
Gate . This latter value coincides with the figure originally given by the NRC , incidentally. 

Compared to the normal bi-monthly background dose from natural sources of 
14 milliRad (or Rem) , this is for practical purposes a tJt.uhj m.Lnute .inCJr.e.M e. 
It is reasonable to state that moving to Pittsburgh -- which has a higher 
natural level of background radiation - - would be radiologically more detri
mental on the dose-alone basis , for example . 

Second, between 1955- 1970 the total Kr-85 in the whole Northern Hemisphere 
of the planet increased, thanks to the Nuclear Industry, a whopp.ing 1 500 p�cent! 
Between 1970- 1980 , again thanks to the Nuclear Industry, the worldwide Kr-85 
dose equivalent to the skin surface was projected by the National Council on 
Radiation Protection to rise 588  p�ent from 0 . 034 to 0 . 2  millirem per year . 
Yet few people in this area have complained (even know, we suspect)_.o�bout this 
situation -- even though it should be far more disturbing than the quantities 
of Kr-85 proposed to be purged from Unit 2 .  

Clearly, we do no t  suggest Kr- 85 i s  harmless . 
The National Council on Radiation Protection, in its 1975 Report II 44 

entitled "KRYP'i'00- 85 IN 1HE A'IMlSPHERE - - AcCUJIIIllation, Biological Significance , 
and Control Teclmology," defines skin first and lung tissue second as the most 
easily damaged parts of the body by Kr-85  emissions . However, states the NCRP II 44 : "The absence of an observed excess of skin tunors in A-bomb survivors 

• . •  argues that skin is appreciably less susceptible to radiation carcinogenesis" 
than suspected. While monitoring of A-bomb victims has been admitted less than 
cannendable, had skin been severely injured by bomb radiation one would think 
it difficult to overlook entirely. Thus , on accepted radiological research, 
one should not expect nruch (to be conservative) skin injury from the purge dose. 

Conversely, a study compiled by the Pennsylvania Thorasic Society in 1979 
found that several envirornnental irritants , when inhaled into the lungs , engen
der elastin - - a substance which damages lung tissue . We have strong suspicion 
that Kr-85 is one such irritant , and therefore the purge of Kr-85 has a 
secondary physiological :impact that , to our knowledge, has not been addressed 
by Metropolitan Edison or the NRC .  

Our recamnendation does not ignore this hazard, as we anticipate health 
:impainnents physiologically - - and ceJLta.inl.y psychophysiologically. Because of 
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a long-tem post-accident health investigati.m cmducted privately, - are likely 
IIOU aware of the physiological effects of even �y lCJW-level radiation 
emissiClllS upon the public around 00 than are mst so-called experts m radiatim 
-- certainly 110reso than the batch of radiologists 1llbo addressee! the pro-:nuclear 
Radiation and Health Conference at Hershey Medical Carter last Septellber . 
Qmsequently, 11e -.de this seconduy �tim if (or mre l'I!IISClllllbly, when) 
venting is approved : tha�lvania Health �ciusr ifrr!:/ifZ£�iZu:1f��==Jr 

enced bi a t Of ibe jiO@Jluon SUl'I'UiDliiii 'lM1 lmiJii thiS penOd. 
That factor and �ation CClllSidered, 11e still believe it prudent and 

expedient to purge this radionuc:lide because of a thi:nl aod (in our view) the 
over-riding reason: 

A far greater danger lies in failure of con�t equi..-rt that is keep
ing 00-2 fraB going for its second Class IX aod fourth Delll'-El1:dollll. 1bis 
equiplll!ll.t requires Eintenance DOt given in mre than a year. We Ullderstand that Met-Ed vice-president Robert Arnold has recently stated 
it is IID.t this equiplent Eintenance that is the -.in reasm for his cmpany's 
advocating the purge of krypton. This 1111 find a !IUI'PrisU. statt.mt; brt 
even if true, our l!C?Sition would DOt be altered for Met-Ed' s track record in describing and predicting events at 00 is DOt what me could call DOteworthy for accuracy. . 

HaviDg personally foreseen the March 28 , 1979, ac:cideDt at �-2 Dine moths before it happened, 1111 now perceive IIJl .c-uw..t .swu o' ML41111etiD"" t&Uoe.ill:ted IIIUit IIAit 2 '.s uaeto�L. It is of utmst � that c:mitaiJiient 
entry occur soon; if DOt, the crisis aevetO!W!B 111l�t!D& Ol ki-85 !!!!lJil1 - - liit it fi 11ell a.e too late . 

tilit 2 COU1s1t lOr years 111t1iiliit further probleiiS develcpiDg, ., would 
take the positim of � anti-mx:lear associates rega:nJing Ir-85 purging aod 
tell Met-Ed to "sit on it. "  But as yw should have leamed by now, the public 
is still held hostage to a :nuclear terror in our llidst . Iporillg ba:nl decisiClllS 
w;ill DOt Illite the dangers at 00 sblply evaporate into --existence. · 

1be incontrovertible fact, fraB our perceptim, is that if �  entry 
is DOt -.de soon and tu.-� thorough surveillallce aod repair of safety
assuring equip!ellt mdertaken (which, - sulllit, C8IIIIIOt be �isbed by sending in 11ork crews for very short ckmltions in a Ir-85 � . as the 00 Legal Defense Fund suggested April 15) , yw, the NRC, :Metmpolitan Edison, · 

and southcentral Pemsylvania are going to be faciDg the - kiDil of ''lmthink
able'' crisis that terrorized us all less than 13 moths ago! 'lbere is DOt sufficient tDie to install a selective absorption SJStfa or 
cryogenic distillation devices . • Unless both. w aod the consultants 1llbo have 
advised yw aod the NRC have overlooked a sDple aod quick solution to this 
situation, there is DO other position w c:an �. distasteful tbDugh it 
is to us .  

In the vemacu1ar, this area ·has "bought it'' beclmse its people refused to 
infom theuelves about the dangers of mx:lear reactors until the ' Dipossible' 
jarred � into awreness . Now all of us face, aod sc.e are sufferill& , the 
c:onsequem:es of that blindness. _ We hope , tbDugh w bea.e iDcreasiDgly daubtful , that your -.ess m this 
issue o£ mx:lear power plants has likewise been -aaed. 
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As stated earlier, we recCJIIIIelld yw support the proposal of Kr-85 purging 
and urge that it be acca��plished soon. 

We also recallllend and urge that you abandon your current non-camdttal 
stance on mx:lear power plants in the CcDnonwealth and vociferously oppose 
the licensing of new reactors while pursuing all means to expediently phase 
out those currently on-line . Southcentral Pennsylvania came within minutes 
of being uninhabitable for decades . (WASH-1400 Report) • We don • t want another 
portion of Pennsylvania, or our own haDe for that matter, in that precariously 
jeopardized condition again. And as Governor of this magnificent state we 
don't think yw want that either. 

Available to be of assistance on this issue , we remain 

MOst sincerely yaurs , . -��L1 .. �� 
Larry ld �-

• You might like to ask the NRC why they didn ' t  order ins ion of a cryo-
genic distillation system the day after the accident , a system that NCRP Report I 44 said was 98 percent effective in Kr-85 removal and has been "developed and 
operated on a significant scale" way back in 1971 . NRC ' s  Jolm Collins could 
only tell us that his agency was "busy with other things" at the time -- so 
apparently the NRC has neither the expertise-in-depth nor ability for lllllWnode 
respcnse to a reactor accident as serious as the last one at 00-2.  
PurthemDre, Robert Arnold (110 relation) has said one reason Met-Ed did not 
favor cryogenic distillation was because cylinder storage of the :Kr-85 poses 
containation leakage problems . If the Nuclear Industry can' t  safeguard the 
ecosystem fraB a radiCDlClide with a half-life of only 10 . 7  years in the case of Kr-85, how c:an they expect - - aod how c:an yw condone their claims - - to 
isolate mch Jmre biologically destructive radioisotopes like Cs-137, Sr-90 
and Pl- 239 (with a half-life of . 24 ,000 years) ? . . 
Is this the legacy you wish to leave to the people of Pennsylvania at the 
c:a�pletion of your term as Governor? 

cc: Rep. Jeffrey Piccola 
Sen. George Gekas 
Collgres!llllllll Allen Ertel u.s. Senator Jolm Heinz 
President J� Carter . 
Robert C. Arnold, Vice-President of Metropolitan Edison JoJm Collins , NRC in charge of 00 
.Acting NRC Chaiman Ahearne CJauncey Iepford and Judith Jolmsrud 
'"111e Paxton Herald" Three Mile ISland Alert 
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William J .  Dircks 
Acting Executive Director 

for Operations 
Nuclear Regulatory Commission 
Washington, D . C .  20SSS 

Dear Mr. Dircks : 

April 1 6 ,  1980 

Having received NUREG-0662 and the Report on the Special Task 
Force from Jona Souder on Apri l 10, 1980 , I was unable to submit the 
enclosed brief critique by the deadline . In view of the fact that I 
have promises in writing from the Nuclear Regulatory Commission that 
would be sent all such materials but these promises were not kept , I 
suggest that circumstances make some relaxation in deadlines appropriate . 
I have finally received the materials in conjunction with legal actions 
by Ms .  Ho l ly Keck . 

However, on the positive side , it did make it. possible to 
include data from the Pennsylvania State Health Department . Contrary to 
the statements of that department , the figures given for the three 
years , ' 77 ,  ' 78 ,  and ' 79 for infant deaths in a 10-mile radius · of TMI - 2  
i n  the same 6-month periods (e . g . , 20,  14 , 3 1 )  shows significant increase 
in the death rates . An elementary statistical analysis (using the 
binomial distribution) shows that the increase in the mortality is 
statistical ly significant at about the 1% level . This makes it comparatively 
easy to estimate that the purging wi ll produce at least SO excess infant 
deaths in the area and somewhere between SOO and SOOO total casual ties ·. 

While I realize the NRC has orders from the top to go ahead 
with the purging at TMI - 2 ,  this wi l l  be a rerun of Big Smoky . However, 
I would l ike to remind all of you of one thing . In view of the warnings 
that you have received here and elsewhere, the approval of purging 
would be a criminal action- -reckless endangerment or negligent homicide 
at the leas t .  When babies start dying ( for whatever reason) after the 
purging, the public revulsion will be such that all involved in this 
fatal decision wil l ,  I believe, be brought to trial on criminal charges 
or wil l  be faced with damage suits . If you don ' t  care about other 
humans , think of what might happen to you . 

IDJB/mak 
Enc . 

Very si�rely yo� , 

l __ �- ' - ' • •_,.. ,..- -� _;. (--<� 
Irwin ·IY. J .  BrosS-; Ph . D .  
Direc(of of Biostatistics 
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CRITIQUE OF ENVIRONMENTAL ASSESSMENT FOR 
DECONTAMINATION OF THREE MILE ISLAND · UNIT 2 

REACTOR BUI LDING ATMOSPHERE (NUREG-0662 )  

The Nuclear Regulatory Commission (NRC) has considered a 

series of five options for dealing with the Kr-8S in the containment of 

Unit 2 of the three Mi le Island (TMI) complex and has recommended venting 

the radioactive gases into the atmosphere ("purging") . This recoDDDendation 

is based on a cost-benefit analysi s  in NUREG-0662 that involves two 

serious mistakes in the method of calculation . I f  these mistakes are 

corrected, the priorities for the five options are effectively reversed . 

The first mistake is to calculate the cost-benefits from the 

standpoint of the uti lity although it is the responsibi lity of the NRC 

to make the cal culations from the standpoint of the public . What this 

means is that the public health costs have been virtually ignored 

(there are in fact � estimates of mortality or morbidity eith�r for 

workers or the general public) . Admittedly, the $ 7S , OOO price tag on 

purging is cost-beneficial to the utility_ when compared to a multi

mi l lion-dollar price tag for the alternatives . When, however, the costs 

to the public are also considered, the. purging option is completely 

unacceptable from a public health standpoint . As wi ll be detai l ed 

later, a conservative e stimate is that the venting wil l  produce at least 

S O  infant deaths . 

The second mistake in the cost benefit calculations is that 

the analysis considered deals with only the first step in the c lean-up 

process instead of the entire process .  For example , the rationale given 
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for purging is that it would allow early entry of workers into the 

_!=ontainment as the first step in the clean-up • Thus ,  on page A-2-1  it 

is argued "Each 1/2 hour entrY' is estimated to result in a dose of 0 . 3-

0 . 5  R if the Krypton has not been purged. If the Krypton has been 

purged, the ca.parable dose is 0 . 2- 0 . 4  R. Therefore , failing to purge 

the Krypton would add • • •  about 0 . 1  R (per entry) • " What these figures 

actually show is that purging fails to produce a safe work environment ,  

s o  i n  practical teras the operation would b e  about a s  hazardous after 

purging as before i t .  After purging (but to conform to NRC permissible 

levels) , a worker could work no more than two days per year . 

Another way to see that the Kr-85. exposures are not the 

limiting factor in the clean-up is to consider operatiOns at a later 

stage where the worker would have ·tO be near the radioactive water . 

Here the level is 120 R per hour. In a single 8 hour shift a worker 

would get a dose of 960 R, about a lethal dose of radiation, and the 

additional 1 . 6  R from the Krypton would make little difference in the 

health effect . 

The previous examples point up how superficial the cost

benefit analysis in NUREG-0662 actually is . The disposal of Kr-85 

cannot be considered without considering the disposal of the half a 

ail lion curies in the radioactive water. To evaluate the options on 

Kr-85 it is essential to have the ·comprehensive programatic plan for the 

.· clean-up at hand , 

In analysis of long-term cost-benefits rather than first-step 

consequences alone , a series of key questions must be answered before 
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any final decisions should be Jlllde . Is this reactor mortally wounded 

and beyond repair? (Any realistic appraisal would lead to a "yes" 

answer. )  Given the present state of the art in decontamination; is it 

realistic to plan on putting workers into the c�ntainaent? (The cited 

NUREG-0662 figure on dosages from water, wall s ,  etc . , indicate this can 

never be done within the NRC S R per year limit . )  Is there any way to 

stabilize the reactor environment without putting humans inside? (Yes , 

entombment could largely be carried out by remote operations . )  Would 

purging be necessary with entombment?  (No, all the radioactivity would 

stay inside the containment and be stabilized in concrete , including the 

radioactive water . )  Long-term cost considerations gives· an entirely 

different cost-benefit picture than single-step analyses and permit 

options that the NRC has refused to consider seriously. 

The second strategic mistake · in the cost-benefit analysis of 

NUREG-0662 is the failure to deal with public costs rather than private 

costs . Such analysis requires a strong effort to base estimates of 

health costs on factual evidence instead of on the meaningless Mickey 

Mouse Arithmetic (spurious calculations) of section 6 . 1 . 4  on "Environmental 

Impact" . While NRC has accepted MMA calculations (as they are called in 

the trade) for many years , a compe.tent public . health panel would not 

accept these numbers as relevant to health costs . 

Factual evidence does exist but has been ignored by NRC • .  For 

example, the Pennsylvania Health Department has just . released statistics 

which can provide direct estimates of the effect of purging on infant 

IIOrtality in the area. Overall long-tel'lll morbidity and morality Can be 
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esti.ated from the genetic _ �ge indicated by the infant mortality, 

roughly by multiplying up by a factor between 10 and 100 . 

According to a health departllent survey, there were 31 deaths 

within a lei llile radius of TMl in the 6 mnths after the March 28, 1979 

accident and an · infant 110rtality rate of 17 . 2  per 1000 . This latter is 

about 20\ above the statewide average 
-
of 13 . 3  per 1000 and is an even 

greater increas� above previous local rates . Deaths in the saae area in 

the saae IIODths _ for 1977 and -1978 are reported as 20 and 14 so that the 

31 deaths in 1979 uy represent a SO\ increase .  While the evidence is 

not conclusive, there is a strong prbla facie case that at least S or 6 

(and possibly twice as .any) of· the 31 deaths are due to releases of 

radioactivity from TMI . 

The Pennsylvania Health Department claims these figures "could_ 

not support a suggestion of a significantly higher (death) _ rate" since 

the 1 S . 7  rate "was actually a decrease for the Three Mile Island area 

because during the prior sill; 110nths the rate was higher, 17 . 2 . "  What 

the 1 7 . 2  shows is that the death rate has been consistently high , probably · 

because of ulfunctions and releases prior to the accident . As for the 

decrease ,  there is a well-known annual cycle of these rates with the 

peak in January and the lowest .values in July or August and there is 

also a steady downward trend. This .decrease should have been expected . 

The health department also refers to ''wildly fluctuating" 

death rates but this is what is found around reactors because of the 

accidental releases . It certainly does not absolve TMI . So the actual 
l • 

data (but not what was said about the data) actually confirms that there 

was an excess death rate at TMI . 
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If the purginc option is carried out ,  What will this do to the 

death :rates in infants? · According to the Special Task·- Force report 
(I-1) , "Estiaates are - that about 65-80 curies of radioactive cas escape 

into the environ.nt each 11011th--less than 10\ of the uor.al radioactive 

cas releases from a sillilar operatinc nuclear reactor. "  The pursing 

would release an estimated 44, 000_ curies of Kr-8S into the atmosphere . 

This is about SO ti .. s the release claimed for TMI after shutdown and S 
ti•s the ''nor.al" release on an annual basis . A five-fold increase in 

radiation exposure at these low levels could be . expected to procluce a 

corresponding increase in infant deaths . 

Roughly speaking, the_ observed 20\ excess infant 110rtality 

would- become a 100\ excess after the purging . A doubl�ng of the infant 

death rate is intolerable from a public health s.tanclpoint even if the 

utility can save llil l ions of dollars . 

Numbers of deaths are perhaps easier to .  \lllderstand than rates .  

An excess o f  S . deaths . in 6 IIODths i s  1 0  deaths per year. Mill tip lying by 

5 cim an esti.ate of SO dead babies from the purging of Kr-8S . For 

NRC to sanction this is unconsc_ionable . 

The overall health effect in the population of· 2 , 500 , 000 

within so miles of TMI can be rough_ly estiaated by 1111ltiplyinc the 

infant deaths by a factor of 10 to 100 to . obtain _ total casualties between 

SOO and SOOO. Many of these casualties would not occur for 20 years or 

more so that the pursing would be a kind of time boilb which would 

produce j ustifiable anxiety in the entire population exposed , A .cost

benefit analysis from the public rather than a private standpoint _ 

!ndicates an environmental impact of an order of- magnitude which llight 
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be described as a "deliberately engineered disaster" . The purging 

option should never have been recommended by the NRC . 

Comm, John Aherne 

To 1 Nuclear Regulatory Commission 

Re 1 Venting 

Dater April 17, 1980 

A "normally" operating nuclear plant emits about 50 curies/year of Krypton, 
which permeates even protective clothing, How would 57, 000 curies of Krypton 

affect our "no:r:mal background" when vented in a 5 to 60 day period? Why, with 

other alternatives available , would you select the type "clean�up" which adds the 

most background to the public? Didn't you know you would have this residue? If 

you knew this , why didn't you start implementing a safe disposal system for Krypton 

1�12 months ago? There are alternatives to venting, more costly but safer to the 

general public � which did not cause the accident, If storage containers leak after 

10 years , the radioactivity from Krypton will have baen naturally reduced by' ,50%, 

After 20 years, the amount of radioactivity will be only 25% of the original, 

If Krypton is vented, what prevents this heavier element from settling in 

"pools" which will increase "normal background" radiation level and pose a potential 

problem 1�150 years, at a conservative guess. 

Is it only another appeasellBnt ploy to limit emissions to 0,])11: or ])II: or lO';C 

of "normal background" levels? By leaks and planned emissions, how long until our 

area has a "normal background" level of radioactivity as high as your favorite 

city,  Denver? 

Can you assure the public by' facts � not guesses - that radioactivity contributes 

nothing detrimental to our life? 

Thank you, . 
C..:.c · l �  .t0 � ,1 ";..-:,.. �1\.o . . •  - � . �  

C��rick� Sr, 

Genevieve B, Emerick 

(Mr. It Mrs. c ,  w ;  Emerick, Sr. 

489 Willow St, 

Highspire ,  Pa, 17034 

(717�9)9-90)7) 
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DEPARTMENT OF BUILDING 
a SAFETY 

• . 

. 

VENTNOR CITY, N. J. 08406 

To Whom It May Concern : 

April 1 7 ,  1980 

,_ CITY  HALL 
- ·  
� 

After hearing on TV about the cost and problem of getting rid of the 
gas at Three Mile I s land , I have been giving it some thought about a 
possible so lution . 

The ideas I have probably have been thought of before , .  but perhaps 
no t .  I realize there is much to be thought about and I do not know 
anything about the type of gas ; such as can it be compressed , is it 
heavy or light , is it flamable , can it be mixed with other gases , 
will it dis sipate in air and what type of materials will it penetrate? 
There are many more solutions which would have to be thought out by 
the proper people . However , my thought was to put the gas into bal
loons alone , or in a balloon within a balloon with helium or a lighter 
gas , to take it many miles above earth and detonate it with a radio 
contro lled charge . Perhaps phosphorus , dye or smoke could be mixed 
with it to follow it ' s  path . It could be released at night when 
the wind is null or perhaps larger balloons could be used and towed 
to an area and released and detonated . The balloons could be filled 
perhaps one mile above TMI by ho se with the use of choppers or helium 
balloons to a p latform or such , or perhaps a hose line held up by 
balloons miles up the gas could be released without being put in a 
bal loon first . 

I don ' t  know the answer , I wish I did , but perhaps thes e  ideas may be 
of some help . 

Respec tfully, 

?ra-re- � 
Wa=en Dagrosa 
Plumbing & Heating Inspector 
Ventnor City 

P . S .  This just could be the old lead balloon trick? 

cc ; WPVl TV, Gov . Thornburg , Public Service Electric & Gas 
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TKI Program Office 
Attn : J. T .  Collins , Deputy Manager 
U. S. Nuclear Regulatory Commis sion 
c/o Three Mile Is land Nuclear Statioo 
Middletown ,  Pa . 17057 

Dear Sir : 

Motropalitan E- Com
Post Office Box 480 
Middletown, Penmylnnil 17057 
717 944-4041 

Writer"s Dinct Di•l Number 

April 18 ,  1980 
TLL 191 

Three Mile Island Nuclear Station , Uni t  II (TMI-2) 
Operating License No . DPR-73 

Docket No . 50-320 
· comments Concerning NUREG 0662 

Enclosed , please find the Metropolitan Edison Company comments on RUREG 0662 , 
Environmental Assessment for Decontamination of the Three Mile Island Unit 
II Reactor Build ing Atmosphere and Addenda . These comments are submitted to 
meet the close of comments date of April 18 , 1980 . 

GKH : LJL :hah 

Enclosure 

cc : B. Snyder 

Sincerely , 

1"7 / ! •' /;1/.:... .��-
G. K .  Hovey I.. 
Di rector , THI-II 

/AelropoiRan Ed•son Company is a Member of the General Publoc Utd.toes System 
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Enc losure 1 
TLL 1 9 1  

M E T R O P O L I TAN  E D I S O N  COMM E N T S  ON N U R E G - 0 6 6 2  

1 - 3 ,  paragraph 2 ,  l i ne 1 1 :  In  addi t i on to acci denta l sma l l 
rel eases , there wi l l  be sma l l rel eases assoc i ated wi th each 
a i rl ock entry and wi th each reactor bui l d i ng entry .  

1 - 5 ,  Tabl e 1 - 1 :  Occupati onal dose for the sel ect i ve absorp
ti on process sys tem is approx imately the same as for the 
cryogen i c  proces s i ng ·  system , s i nce both systems separate and 
store the Krypton 85 for a peri od of t ime .  

3- 1 ,  paragraph 1 ,  l i ne 8 :  The average concentrati on o f  Krypton 85 based on analyses taken s i nce the November 1 3 , 1979 s ubmi ttal 
i s  about 1 . 04 uCi /cc . 

3-2 ,  paragraph 1 ,  l i ne 2 :  Less restri cted access to the reactor 
bui l d i ng i s  defi n i tely requi red . 

4 - 5 ,  Tabl e 4- 1 :  For acci denta l rel eases , Reg Gui de 1 . 145 requi res 
the use of 0 . 5� or 5� probabl e meteorol �g i ca l  sondi ti ons . The 
appropri ate number for TMI i s  6 . 8  X 10- sec/m • 

6-1 , paragraph 1 ,  l i ne 3 :  The system mod i f i cat ion wi l l  a l l ow 
throttl i ng of fl ow from about 50 CFM to 1000 CFM , not j ust  step� 
wi se fl ow i ncreases . 

6-3 ,  paragraph 2 ,  l i ne 7 :  Only peri od i c  entry i nto the auxi l i ary 
bui l d i ng i s  requi red duri ng purge . Cont i n uous stat ion i ng of an 
auxi l i a ry operator in the auxi l i ary bui l d i ng is not requ i red , 
s i nce a l l major comppnents assoc i ated with  the purge are control l ed 
from the control room . 

8·. Page 6..:4 , paragraph 3 ,  l i nes 4-9 :  6 .  7 X 10-6 sectm3 does not represent 
the average annual meteorol og i ca l  d i s pers i on condi t i on at TMI . 
Th i s  number was imposed by the . NRC as a Technica l  Spec i f i cat ion 
cond i t i on and i s  conservati ve by at l ea s t  a factor of two ( 2 ) .  

9 .  Page 6-5 ,  paragraph · 1 , l i ne 6 :  Maximum s k i n  dose off-s i te � not 
occur at the s i te boundary ,  but at a d i stance to about -z- mi l es .  

10 .  Page 6-26 , paragraph 1 ,  l i ne 1 2 :  Metropol i tan Edi son agrees that extra 
steps may be abl e to be taken dur i ng des i gn ,  engi neeri ng , and 
constructi on stages to reduce worker exposure from a cryogeni c 
process i ng system .  The extent of these changes coul d ,  however , 
s i gni fi cantly. i ncrease the al ready l engthy 20-30 month t ime period 
estimated for system impl ementati on . 

1 1 .  Page 6-33, l i ne 23 :  Metropol i tan Edi son does not bel i eve that a 
sel ecti ve absorpti on system can be i nsta l l ed i n .  one and one-ha l f  
years , un less  a l l NRC Regul atory Gui de and Code Requi rements are 
wa i ved . It i s  assumed that the NRC agrees , s i nce thi s paragraph 
menti ons i mpos i ng only "standard i ndustri a l  cri teri a . "  

12 . Page 6-35 , paragraph 2 ,  l i ne 10 :  Metropol i ta n  Ed i son bel i eves that 
any Krypton 85 storage system woul d  have s i gn if icant s urvei l l ance 
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1 2 .  and  ma i ntenance requi rements .. F or  thi s reason , occupati onal 
exposure associ ated wi th the .sel ecti ve absorpt ion process 
shoul d be approximately the same as  for the cryogen i c  process i ng 
system . 

1 3 .  Page 6-37 , paragraph 2 ,  l i ne 5 :  The absorber/stri pper col umn i s  not 
l i kely to be avai l ab l e  "off-the-s hel f • .  " Spec i a l  construction of 
th i s  col umn woul d  be requ i red . 



Encl osure 2 
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METROPOL I TAN EDI SON COMMENTS ON  NuREG-0662 Addendum 2 

I .  Page 6-39 , paragraph I ,  l i ne 6 : The purg i ng a l ternati ve us i ng the 
hydrogen control subsystem a l so was pl anned for use only under 
meteorol ogical  condi ti ons favorable  to atmospheri c d i s pers i on .  

2 .  Page 6-39 , paragraph I ,  l i ne 8 : The reactor bui l d i ng purge system i s  
not capabl e" o f  l ow rates o f  5 , 000 - 50 ,000 CFM unl ess mod i fi cati ons 
are made.  Even after a modi fication is  made to  a l l ow manual 
throttl i ng of the fan vortex dampers , Metropol i tan Edi son is not 
certa i n  that fl ow rates as  l ow as 5 , 000 CFM can be atta i ned . Thi s  
concern was expressed to NRC representati ves at a meeti ng on 
March 20,  I980 . 

3 .  Page 6-40 , paragraph 2 ,  l i ne 4 :  Each tra i n  i s  capabl e  o f  a s i ng l e  25 ,000 
CFM fl ow rate . By mod i fy i ng the fan vortex damper control , l ower 
flow rates may be obta i ned . F l ow rates as l ow as 5 , 000 CFM may be 
poss i b l e ,  but the l ower fl ow throttl i ng l imi t wi l l  not be known 
unti l the system is mod i fied and tested . Metropol i ta n  Edi son i s  
proceedi ng with modi ficati ons and with  procedure wri ti ng to support 
use of the reactor bui l d i ng purge system . The procedure i s  being 
wri tten to use only the "B"  reactor bui l d i ng purge tra i n .  

4 .  Page 6-4 I ,  paragraph 2 ,  l i ne 4 :  The hydrogen control system must be used 
unti l purg i ng at the m in imum reactor bui l d i ng purge system fl ow rate 
can be accompl i shed wi thout exceedi ng the range of the stack radi a 
ti on mon i tor ( HPR-2I9a ) .  Based on .not exceed i ng a stack Krypton 85 
concentrati on of 2 X I0-2  11Ci /cc and us ing  5 ,000 CFM fl ow , use of the 
reactor bui l d i ng purge system can start when reactor bui l d i ng a i r  
Krypton concentrati on i s  0 . 46 11Ci /cc . The l ower fl ow l imit  capabi l i ty 
of the reactor bui l d i ng purge system wi l l  determi ne the poi nt at which " 
a shi ft to th i s  system can be accompl i sfied . As a resul t , the time of 
purge us i ng the IOOO CFM i s  not necessari ly  fi xed at 50 hours . 

5 .  Page 6-45 , paragraph I ,  l i ne 3 :  Metropol i tan Edi son agrees that i nstan
taneous off- s i te concentrati ons of Krypton 85 wi l l  exceed the concen
tration spec i f i ed in IOCFR20 , Tabl e B. However ,  the Tabl e B concen
trati ons are l imi ts for average concentrati on . Therefore , the 
requi rements and i ntent of IOCFR20 wi l l  be met .  

6 .  Page 6-46 , note b ,  l i ne 3 :  The l ast fi ve words shou l d  read " and t i s i n  
hours . "  

7 .  Page 6-46 , note d :  The uni ts o f  " 3" i n  t h e  numerator shoul d b e  mrem/hr.  

8 .  Page 6-47 , paragraph I ,  l i re I3 :  Al though the Apri l /May meteorol ogical 
cond i t i ons are h i storical ly  more favorab le  than summer cond i t i ons , 
Metropol i tan Edi son bel i eves that the purge coul d be conducted safely 
and expedi ti ously duri ng the summer .  However, we agree that i t  i s  
prudent t o  compl ete the purge a s  soon a s  pos s i bl e .  

THOMAS k. GILHOOL 

CHIEF COUNSEL 
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Commi ssioner Victor Gilinsky 
U . S . Nuclear Regulatory 

Commi s sion 
1 7 1 7  "H"  Street ,  N . W .  
Washington , D . C .  20555 
Dear commi s s i oner Gilinsky : 

April 1 8 , "  1 9 8 0  

O n  behal f  of the TMI Legal Fund, the enclosed 
Comment to the Commi s s ion • s " Environltlenta;t Assttssment fOr the 
Decontamination of the Three Mile Island Unit 2 Reactor Building 
atmo sphere {NUREG-0 6 6 2 )  was recently submitted to Mr .  Richard H.  
Vollmer . 

"We are particular ly concerned about the contents of 
the Environmental As sessment and therefore request that you take 
the time to ·read the "enclosed Comment before making a deci s ion 
as to whether to vent the krypton gas . 

After a thorough evaluation of the situa tion , we are 

convinced that maintenance and data co llection in the contain

ment bui lding can begin immediately without venting the krypton ,
· 

and that worker . safety need not be dimini s hed in the proces s .  A 

dec i s ion not to vent the gas woul� at the same time , avoid in

creasing the psycho logical stress evident in the population and 
avoid potenti al additional adver se health effects . 

If you have any que st ions concerning our Comment ,  

we would be mo st happy to try t o  address your ques tions . 

JAD/at " 

Enclosure 

' .  v l{  
s. incerely • , /!.� 
�ey , Esquire 

AFFILIATED WITH LAWYERS COMMITIE.f FOR CIVIL �IGHTS UNDER �W 
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I .  SUMMARY STATEMENT 

The NRC Environmenta l As ses sment propo ses venting as an 

urgently needed , superior method for the removal of S 7 , 0 0 0  curies 

of krypton- a s  gas from the TMI - 2  containment bui lding atmosphere . 

The NRC propo sal is replete with errors of both fact and j udgement .  

1 )  There i s  no emergency a t  hand . Data may be 

col lected and containment fac i l i ty equipment may be 

inspected and maintained without removal of the 

krypton- a s  gas . There is adequate time to implement 

an alternative system for krypton- a s  removal from 

the containment building atmosphere .  

2 )  venting of krypton- a s  gas into the air which 

surrounds TMI- 2  carries definite genetic and carcino

genic risks to the peop le of nearby communities . For 

a population which has already endured s evere psycho

logical stres s , the proposed venting will only exacer

bate thi s  state of stres s . 

3 )  The proposed venting cannot be contro lled 

due to meteoro logic uncertainty . The monitoring as 

described by the NRC i s  incapable of providing suf f i 

cient information f o r  the pro tection of people in 

communities surrounding TMI - 2 . 

We urge that data collection be initiated , that the 

containment build ing equipment be inspected and maintenance 

begun a� TMI - 2 , but that the krypton- a s  gas be retained until 

an alternative system has been ins talled for its safe and 

ef ficient removal . 

137 
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I I . INTRODUCTION 

The Nuc lear Regulatory Commis sion ' s  Environmental As s e s s 

ment f o r  Decontamination of t h e  Three Mi le I s land Uni t  2 Reactor 

Bui lding Atmosphere i s  grounded upon the premi se that immediate , 

less restricted access to the containment fac i lity is neces s ary . 

Once that premis e  is accepted , it follows that krypton- a s  in the 

atmosphere of the conta inment bui lding mus t  be vented , as the 

licensee proposes , because of the length of time needed to in

stall equipment in order to remove the gas by a lternative methods . 

Thi s  premi s e  is false . We do not disagree that immediate acce s s  

i s  a t ·  least highly desirable , i f  not necessary . Nor do we d i s 

agree that krypton- a s  wil l  have t o  be removed eventually from 

the conta inment building in order to proceed with the clean-up 

operation . We do � agree , however , that less restricted ac

cess i s immediately necessary . Rather , now , without venting , 

the containment building can be entered for the purposes o f  

inspection , maintenance and data· gathering . 

Unlike the general public , workers who enter the con

tainment fac i l i ty can be protective ly clothed and equipped 

with self -contained breathing apparatus . Thus they wil l  be 

protected from beta-particles emi tted from krypton- S S ,  which 

particles compri s e  9 9 . 6  percent of the emi tted irradiations 

and constitute the greater health hazard . In addition , 

these radiation workers will be carefully monitored for ex

po sure to nuclear irradiation , an advantage not avai lable to 

the general public . 
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Whi le inspection , maintenance and data gathering proceed , , 

proper equipment can be install ed at the TMI- 2  s i te for safe 

removal of the krypton- a s  gas without adverse heal th effects 

to surrounding communities . By the time this gas has been 

removed , a comprehensive Environmental Impact S tatement on the 

entire clean-up process should have been completed . At thi s  

time actua l  c lean-up can begin , with the as surance that the 

public wil l  not unduly suffer as a result of that c lean-up . 

The NRC ' s  refusal to acknowledge the f ea s ib i l ity of entry 

into the containment f ac i l ity without venting places the agency , 

and the public it is supposed to protect , in a classic Catch- 2 2 . 

The public is asked to choose between intentional release o f  

krypton-a s  g a s  into t h e  a i r  that they breathe and the potential 

for further uncontro l l ed releases . The public is further asked 

to believe that intentional releases are superior to uncontrol led 

releases . 

� re L e a s e  of kryp ton - 8 5  gas i s  aooep tab Z e , i n t e n t i o na L  

o r  o t he rwi s e . � re Le a s e  i s  n e o e s sary ,  i n t e n t i o n a L  or o therwi s e . 

The Environmental Assessment contains nothing to support 

the conclus ion that an intentional release can be contro lled in 

such a way as to prevent human and other environmental exposure 

to krypton-a s .  We believe that there are no such data in the 

Environmental Assessment because no such da ta exi s t . To per-

mit krypton- a s  release s , which involve some health danger s , with

out necessity is incons i s tent with the ALARA standards , which 

require that radiation releases be kept to the abso lute minimum 

reasonable . 
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There is a lack of supporting data for many other state

ments put forth and conc lusions drawn in the Environmental 

Assessment . ( Spec ific instances wil l be addressed in Se c t i o n  

IV.  Insuffici ency o f  the Environm e n ta L A s s e s sment Da ta Bas e . )  

Without supporting data , the public cannot po ssibly evaluate 

the conc lusions drawn by the NRC . Hence , the public right 

to comment i s  rendered meaningless . 

It appears that the reason for the lack of supporting 

data lies in the fact that the NRC staff has -relied largely , 

if not entirely , on information it has received from its 

licensee in assessing the request for venting , its nece s s i ty . 

and alternative methods for the remova l of krypton- a s  gas . 

As a resul t , throughout the document , the virtues of venting 

krypton- a s  from the TMI -2 containment building atmosphere are 

extolled , whi le potential adverse health effects are ei ther 

downplayed or blatantly ignored . Although four alternative 

methods are cons idered in the As sessment document , in these 

cases the potential adverse health e ffects are maximi zed , as 

are their costs and delays in implementation . 

It must be obvious to all that the licensee has a parti

cularly strong vested interest in skewing , at least subcon

sciously , the information it submits to the NRC in order that 

the least expensive al ternative is rendered most tenable . 

For thi s  reason it is imperative that the NRC seek independent 

assessment of the i s sues at stake in venting of krypton- a s .  

I t  i s  time for the agency to take charge o f  the most severe 

commercial nucl ear accident in the history o f  the United Stat.es , 
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and , in so doing·, to make public health , safety and welfare 

top priorities of the Nuc lear Regulatory commi s s ion . The 

failure of the NRC to do so only hastens the demise of the 

nuclear - industry . 

Even though the NRC has conducted one psychological survey 

of its own , is aware of 14 other studies on the psychological 

stress induced during the accident at TMI - 2  and in the year 

afterward , and has been confronted by hos t i l i ty in public 

meetings concerning the proposed venting of krypton- a s ,  i t  

remains oblivious t o  the se concerns in the Environmental 

Assessmen t .  ( These considerations w i l l  b e  expanded in Sec ti o n  

III . B .  Psycho Logica l Effs c ts o f  Vs nting ) . Through continued 

display of thi s  struthian attitude , the NRC only aids and 

abets public distrust and hysteri a .  

Fi�ally , i t  should b e  made clear tha t the NRC is gui l ty 

of illegal segmentation of the TMI - 2  clean-up process in the · 

i s suance of thi s  Environmental As sessmen t .  Nuc lear Regulatory 

Commi s s ion regulations , N . E . P . A .  and CEQ guide lines all require 

that the NRC prepare a programmatic Environmental Impact S tate

ment prior to any c L san -up ac tions , where such actions are maj or 

and wil l  signi f i cantly affect the quality of the human environ

ment . Through its iso lation of the krypton- a s  venting from the 

TMI -2 accident and the clean-up process i tsel f , the NRC ignores 

the fact that the public and the environment have already been 

exposed to huge quanti t ies of irradiation , and that future addi

tional expo sures are likely as the clean-up proceeds . At the 

time of the accident and the two weeks followin� the public and 

the environment were exposed to at least 20 million curies of 

:rn 
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released radionuclides , mostly f i s s ion products of uranium- 2 3 S . 

Given these huge prior releases of irradiation , it is totally 

unacceptable for the NRC to rely a s  it does upon : 

• the requirements of 10 CFR Part 2 0 , 
• the design objectives of Appendix I 

to 10 CFR Part S O , 

• the limits of 1 0  CFR Part 1 0 0 , and 

• the applicable requirements of 

4 0  CFR Part 1 9 0 . 10 ;  

in determination of the _ nature of further . planned re� of �  
nuclides which i t  wil l  permi t to be released . To do thi s i s  a 

misplaced attempt by the NRC to hide behind extant , irrelevant 

regulations and to ignore the realities of the accident at 

Three Mile I s land . ( See App s ndiz E .  NR C A dv ocacy . )  

Although krypton- a s  emi s sions include gamma 

irradiation only 0 . 4  percent of the time , there i s  

sufficient krypton - a s  in the containment bui lding 

atmosphere to provide about o . a  rem/hour whole body 

gamma irradiation . Another 1 . 2  rem/hour whole body 

gamma irradiation comes from the containment - wa l l s  

and sump . Hence , venting the krypton- a s  would de

crease total gamma irradiation by only _ 4 0  percent , 

al lowing workers 2 . -S hours of access time 

ins tead of tqe l . S  qours they have at present . 
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POTENTIAL HEALTH EFFECTS OF PROPOSED VENTING 
Page 

A .  Adver se Health E f f e c t s  o f  Krypton - a  5 . . . . . . . . . . . . . . . . . . . 8 

B .  Adver s e  Health E f f e c t s  o f  Low Leve l s  of Irradiation . .  l2 

C .  Psycholog ical Ef fects of Venting . . . . . . . • . . . . . . . . . . . . . . . .  19 

D .  Ri sk to Workers • • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

E .  Increased Ri sk to Peop le in Surrounding Commun i t i e s  . .  23 

" Despite widespread recogn i tion o f  the hazards 

o f  radiation , there i s  no comprehens ive program to 

protect the public from its hazards . "  

- E .  B .  Staats , Comptrol ler General 

u . s .  General Accounting Office ( 1 ) 

A .  Adverse Health Effects of Krypton- 8 5  

The maj or contaminating radionucl ide of the containment 

bui lding atmosphere at TMI - 2  i s  krypton- 8 5 , a noble gas . In this 

sub-section, we discuss adverse health ef fects of krypton - 8 5  and 

xenon-13 3 ,  another radioactive , noble gas released by nuc lear 

f i s s ion of uranium- 2 3 5 .  We also bri e f ly discuss other radio-

active isotopes which may contaminate the containment bui lding 

atmosphere as aerosols or particu lates derived from the sump .  

S ince krypton� 8 5 ,  i f  released into the environment ,  will inter act 

with humans as a source of · lew level irradiation , these e f fects 

in general will be discussed in the fol lowing sub-section . 

Common misconception has it that radioactive , noble gases 

are not dangerous because they nei ther trave l through the food 

llfJ 
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chain nor are they metabo l i z ed by the human body . Thi s is ob-

vious ly not the atti tude of the NRC as they propo s e  to vent 

the containment fac i l ity o f  krypton- 8 5  in order to render the 

building safer for data co l l ec t ion and equipment inspection and 

maintenance . Yet , if thi s 5 7 , 0 0 0  cur i e s  of krypton - 8 5  is re-

leased , i t  wi l l  pers i s t  in the envi ronment for long periods due 

to its s low rate of decay ( ha l f - l i f e  o f  1 0 . 7  year s )  and i t s  

inertne s s  ( 2 ) . 

Krypton- 8 5  is dangerous any time it become s j uxtapo sed 

with any portion o f  the human body . The gas decays to rubidium- 8 5 ,  

a stable isotope , releasing an energetic ( 0 . 6 7 MeV) beta-particle 

in the proces s .  Rarely , only 4 per 1 , 0 0 0  dis integrations , 

krypton- 8 5  also releases a gamma ray as it decays . Like any 

other radionuc lide , krypton- 8 5  is especially dangerous in high 

concentrations , a s  in the containment faci lity atmo sphere at 

present . As it is more than f ive times as dense as air , krypton- 8 5  

tends t o  seek out and accumulate i n  low- lying areas unless ad-

equately dispersed by high convection and therefore may also be 

found in high concentrations in th environment if the propo sed 

venting is initiated ( See S e a t i o n  V . Me tePo Zogic CPi tePia fo p 

Ve nting ) . 

The maj o r  target organ at risk to high concentrations of 

atmo spher ic krypton- 8 5  is the lung , which will pe exposed to both 

beta-particles and gamma rays resulting from radioisotopic decay . 

Outside the lung , these beta-particles travel less than 6 feet 

in a i r  and are blocked by c lothing , so that expo sed skin is the 

only organ affected if within a few feet of the isotope . The 

beta-particle travels less than 1/lOth inch in human tis sue ( 3 ) . 
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The gamma rays , on the other hand , may travel for mi les in air 

and are no t b locked by protective clothing . The human body i s  

transparent t o  gamma i rradiation . Hence, to a protectively garbed 

worker or to a person more than six feet away from the plume , 

only the gamma irradiation of krypton- a s  is importan t ,  whereas 

for an unprotected worker or a person enveloped in a krypton- a s -

containing plume , beta-particle emis s i ons are more important . 

Al though krypton- a s  is poorly soluble in water , i t may 

be transported by the circulatory sys tem to fatty parts of the 

body where it accumulates ( 4 ) . Thi s  is due to the partition 

coefficient of krypton- a s  of 0 . 5  air-to-fat ( 3 ) . Krypton - a s  

retention b y  experimental sub j ects h a s  been shown t o  be pro-

portional to their percent body fat ( 5 ) . Fat pads which become 

impregnated by krypton - a s  for long periods inc lude those of upper 

thighs and buttocks and those of the female breast ( 6 ) . These 

areas are important because thighs and buttocks res ide close to 

the gonads of both men and women , and irradiations aris ing there 

may give rise to birth defects due to irradiation of deve loping 

germ cells . The female breast is acutely sensitive to radiation-

induced carcinogene s i s  ( 7 ) . In the case of thi s  organ , beta-

particles , which produce much more damage per ion track than the 

gamma rays , *  are emi tted less than 1/lOth of an inch from their 

target epithelial cells in the mammary ducts or glands ( a ) . 

* Ionizations ( free radicals ) per ion track are mea sured 
in terms of linear energy transfer ( LET ) , which determine the 
radiobiological effec tivenes s  ( RBE ) of radiation . 

141 
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Although krypton-a s is not employed for radiospirometry , 

another krypton i sotope , krypton-a l , is curre�tly ?eing adopted 

with some success ( 9 ,  1 0 ) . More epidemiologic evidence is avai l

able from studies with another radioactive , noble gas , xenon- 1 3 3 , 

which has been used for the past s ix years in radiospirometry ( 1 1 ) . 
Initial results show substantial retention of xenon-1 3 3  by lung ( 1 2 )  

and bladder ( 1 3 )  and a correlation with specific organ s i te car

cinogenicity ( 1 4 ) . Another radioactive , noble gas , radon-2 2 2 ,  has 

been well-studied and is highly carcinogenic , especially for the 

lungs . As radon- 2 2 2 , unlike krypton-a s ,  is transuranic , we shall 

not discuss its carcinogenic properties further here . *  

In conclusion , individuals who have breathed krypton-a s 

are at an increased risk to cancer of the lung and of organ sites 

with high fat content • .  They also are at increased risk to bear 

children with birth defects due to genetic mutations introduced 

into the germ line by irradiation of gonadal tissue •. 

No mention was made in the Environmental Assessment of 

other potential atmospheric contaminants in the containment bui lding , 

such as strontium-9 0 ,  cesium-13 7 or any of the transuranics , such 

as plutonium-2 4 � which are present in the sump due to both normal 

contamination of coolant water by fission products and wide-spread 

di sintegration of fuel-rod cladding . * * These reactive radioisotopes 

may contaminate the TMI�2 containment atmosphere as aerosols or 

particulates maintained by the 7 SOF , 90 percent humid condition . 

*Although releasing an alpha-particle , its RBE is not too 
much greater than that of the 0 . 6 7 MeV beta of krypton- a s . 

* * Resnikof£ ( l S )  has estimated this to be 7 S %  on the basis 

o f  krypton-a s levels rather than the 31% estimate of NUREG-O S S 7 . 
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The Environmen tal Asses sment is incomplete without a description 

of the atmospher ic concentration o f  these isotopes and to what de

gree they will be removed by f i l tration prior to the proposed 

venting . 

B .  Adver se Health Effects of Low Leve ls of Irradiation* 

" Exposure to ioni z ing radiation , in any do se 

except zero , results in a transfer of energy in d i s 

crete quanta , which may be respon sible f o r  DNA strand 

breakage and possible ultimate carcinogenes i s . " ( 1 6 )  

Although there has been a great dea l o f  controver sy 

surrounding the adverse health effects of low levels o f  human 

irradiation , it has become increas ingly c lear the NO � OF 

RADIATION IS SAFE ( 17 - 2 0 ) . Ioni z ing radiation interacts with 

human tissue by creating a track of free radicals within the 

aqueous environment of c e l l s . Fran less than a hundred to several tens 

of . thousands of free radicals may be created per ion track as the 

particle or ray transcends human tissue . The number of free 

radicals produced per ion track depends upon the energy of the· 

partic le or ray --- its mas s , speed and charge if i t  i s  particulate 

( alpha or beta ) ; or its frequency i f  i t  i s  a photon ( gamma or 

x-irradiation) . It is rare that the partic le or ray itself in

tercepts
_
, DNA , the . ch�mical b lueprint which passes a long genetic 

information as c e l l s  divide and individual s  produce progeny . 

More often , genetic damage is induced by radiation when one of 

*See a p p ended a ffi da v i t by Ka P t  z. Mo Pgan, P h . D .  

J.l-12 
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the highly reac tive free radi cals produced along the ioni z a tion 

track d i f fuses a short distance and interacts with a base in DNA 

to a lter it func tionally . Altered bases in DNA are unable to 

pair with complementary bases in the op�o s i te strand of the DNA 

duplex and are often repaired by exc i s ion and rep lacement uti l i z 

i n g  the oppos ite DNA strand as template . Following the exci sion 

of a damaged DNA base , it is occasional ly replaced at ran-

dom with any of the four po s s i b i l i ties-- adenine , guanine , cyto s ine 

or thymine .* This random replacement of a DNA base which has been 

damaged by interaction with an irradiation-produced free radical 

forms the functional basis o f  radiation- induced geno toxic effects , 

inc luding mutagene s i s , carcinogenes i s  and teratogenesis . ( For 

a deta i l ed analysis of the ideas summarized in thfs paragraph , 

P lease consult references 2 1 - 2 4 . )  

The above mechani sm i s  described in deta i l  in order to 

demonstrate how beta -particles or gamma rays emitted from krypton- 8 5  

are able t o  induce long-term adverse hea lth effects i n  human popu

lations , even at low levels o f  contamination by the radioac tive 

gas .  There . i s no thresho ld be low which krypton- 8 5  or radiation 

from any other source i s  not dangerous . Thi s lack of a threshold 

for carcinogenes i s  has been diff icult to prove experimentally due 

to the large number of test animals which mus t  be emp loyed to show 

statistically significant effects at low doses . As the maj or 

mechan i sms of radiation- induced carcinogene s i s  are equiva lent to 

*Error-prone repair of base damage in DNA appears to be 
correlated with sensi tive stages in the cel lular replication cycle 
when the DNA is not accessible to normal repair enzymes ( 2 5 ) . 
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those of chemical carcinogenesi s , i· �· · transmi ssion of the 

radiation- induced insult by chemical free radicals , we may 

gain significant factual ins ight into the lack of a carcino

genic threshold from the recent " En0 1  study " *  performed with 

2 4 , 0 0 0  mice and the chemical carcinogen 2-acetylamino fluorene 

( 2 -AAF ) .  In this study , the lowest dose o f  2-AAF utili zed , 

3 0  ppm , was so weakly carc inogenic that s , o o·o mice were em

ployed for thi s concentration alone . The results of thi s 

mas s ive study , cos ting over $ 1  mi llion , conc lusively prove 

that there is no threshold below which chemical carcinogens 

fail to induce cancer , provided one employs a large enough 

population to see the ef fect ( 2 6 ) .  The ED0 1  study helps to 

define why low doses of radiation , which produce low concen

trations of free radicals , have lower , but demonstrable , ad-

verse health effects proportional to those seen at higher doses . 

There are several human epidemiologic studies with 

ioniz ing radiation which confirm the adver se health effects 

deriving from low level exposures . From their evaluation of 

the benefits vs . the carcinogenic risks of mammography in 2 8 0 , 0 0 0  

women involved i n  the Breast Cancer Detection Demons tration Pro-

j ect ( BCDDP ) , the Ameri can Cancer Society and the National Can

cer Institute j o intly concluded that the ri sks outwei ghed the 

benefits for women under 50 who were asymptomatic and without 

family history of brea s t  cancer ( 2 7 ) . Despite the low do ses of 

*Effective do se which affects one percent of the 

experimental test popul ation . 
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x-rays used in mammography ( a  few mi l lirems who le body irradia-

tion , .or a fraction of the annual background irradiation ) , it 

was concluded that more cancers were being induced by the . pro-

cedure than were being detected in younger , asymptomatic women . 

Thi s  lack of a threshold for mammography frequency vs . inc idence 

of breast cancer in women may be seen in the fol lowing Figure (2 8 ) . 

Figure 1 

BREAST CANCER INCIDENCE AS A FUNCTION OF 

NUMBER OF MAMMOGRAPHIES ( 2 8 )  

520 W. H. M. Ellott oncl A. C. B. Rlchordoon 

!l:. .. � "::, i l "'I 
'; I 
Figure 2 

HJO 200 .... 
Numbet of fluoroaeopiu 

.... 

""' 

Incidence .of breast cancer per 1000 persons per year at risk (PYR ) .  The 
error bars represent 90% confidence intervals, and the line is the best-fittina. 
weighted, least-cquares regression line. 
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Recently , s imilar restrictions have been suggested for other 

radiological diagnostic procedures by the American Cancer Soc iety ( 29 ) . 

These radiological diagnostic procedures , such as annual chest 

and dental examinations by x-ray , also expose people to fractions 

of the radiation dosages received from natural background sources . 

Yet they are deemed carcinogenic hazards by the ACS and may be 

inducing more long-term adverse health effects than they discove� 

if over-utilized . It has long been observed that radio logists , 

even with modern shielding , are at an increased ri sk to develop 

cancer ( 3 0 ) . 

The comprehensive report by the U . S .  National Academy of  

Sciences on the biological effects of ioni zing radiation ( BEIR) 

concluded that low level irradiation from all sources combined 

would eventually be responsible for the induction of 2 2 0 , 0 0 0  

cancers i n  our present population ( 3 1 ) . Background irradiation 

is a fact of life , but is by no means innocuous . Background 

irradiation f luctuations have been a ssociated with humap cancers ( 3 2 ) , 

congenital malformations ( 3 3 )  and birth defects ( 3 4 ) . The human 

gene tic Z e gacy is a fragi t e  thread whi ch ac cumu Zate s rather than 

casts out genetic aberra tions . We cann o t  to Zerate any fur ther 

insu Z t  to our p o o Z o f  DNA , thi s core o f  our genetic Z e gacy . 

A continuing source of contamination with low level irradi

ation derives -fran fission products associated with atomic testing 

Sec-programs and t�e production of power from nuclear plants . 

tions of southwes tern Utah suffered 2 . 5  fold increases in leu-

kemia in the years following atomic tes ting at the Nevada test 

site some 100 miles to the wes t  ( 3 5 . ) *  Fol lowing a large 

*See App endiz B .  A tmo spheri c  Te s ting . 
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series of atmospheric tests in the southern Enewetak ato l l , 

children were born without thyroid glands ( athyroidism) in the 

northern a toll ( 3 6 ) . A similar iodine- 1 3 1  release from TMI - 2  

for two weeks after the accident may have increased the number 

of hypothyroid births in Lancaster county to ten times the ex-

pected f requency ( 3 7 ) . In four counties downwind fran the reactor 

(Lehigh , Lebanon , S chuylki l l  and Berks � there were no cases of 

hypothyroidism before the TMI- 2  accident and eight cases after 

( equivalent nine month periods , ref . 3 7 ) . In 5 6  counties of 

Pennsylvania upwind from the reactor , the hypothyroidism frequency 

was eight in the nine months before and s ix in the nine months 

after the accident , in which it was admitted that 15  curies of 

iodine-131 were released* ( 38 ) . (see Appendiz C. FetaZ Hypothyroidism. ) 

Similar increases in adverse long-term health effects 

have been seen in high cancer rates , e specially leukemia ,  multi-

ple myeloma and pancreatic c ancer , among workers in Hanford and 

Portsmouth nuc l ear naval shipyards ( 39-4 3 ) . 

Perhaps the most compelling treatise on the "Biological 

Effects _of (Low Levels of) Ioniz ing Radiatiorr' may be found in the 

Heidelberg Repor t  ( 4 4 �  which cites some 4 0  references in addition 

to those described above . The essential conclusion of this com-

prehensive treatise is as follows : 

"Even smal l  radiation doses (mrem range ) are 

able to cause impairment of vital organs and manifest 

*Takeshi ( 4 5 )  has independently calculated that over 5 , 0 0 0  
curies of iodine-131 were released o n  the basis o f  xenon-133 levels . 
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and fatal disorder s of the organism . Many results 

of radiobio logical experiments and extensive sta

tistics prove this . In particular , many irradiation 

experiments have been performed on animals in order 

to determine the risk to man of radiological testing 

and handling methods . "  ( 4 4 }  

C .  Psychological Effects of  Venting 

Although their findings may have been premature , *  the 

Kemeny Commission conc luded that the only adverse health effect 

of the accident at TMI- 2  was  severe psycho logical stress  ( 3 8 } . 

This severe psychological distress continues to exi s t  today , 

exacerbated each time the citi zens of communities proximate to 

TMI- 2  learn of accidental or new or planned releases of radio-

nuc lides into their air or water supplies . 

The Nuclear Regulatory Commission has sponsored a study 

of psychological stress as a result of the TMI accident ( 4 5 } . 

Yet no information from this study , or 14 other studies acknow-

ledged in the Addendum 1 ,  was inc luded in either the Environ

mental Assessment or its addenda ( see S e c t i o n  I V .  In s u ffi c i e n c y  

o f  the Env i ro nm e n ta l A s s e s sm e n t  D a t a  Bas e ) .  From recent hearings 

with the NRC , both in washington , D . C . , and in the communities 

proximate to TMI - 2 , it is safe to as sume that a great measure of 

distrust exi sts and that severe psycho logical stress has con

tinued and wil l increase in the eventuality that the proposed 

venting is initiated. 

*The Report was �s sued seven months after the accident , two 

months short of normal human gestation and 5 - 3 0  years short of the 

latent period for cancer development .  
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The adverse health effects induced by severe psychologi

cal stress are difficult to measure , but they are
. 

capable of 

profoundly and irrepa:t"ably changing peoples ' l ives . There i s  

n o  doubt that the proposed release of krypton- 8 5  gas into com

munities adj acent to TMI- 2  will adversely affect the psychologi

cal hea lth of people res iding in these communities . For thi s 

reason a lone , krypton- 8 5  should not be removed from the TMI - 2  

containment bui lding atmosphere b y  venting or purging into the 

outs ide air . 

For fur t h e r  i n fo rma t i o n  r e l e v a n t  to t h i s s u b - s e c t i o n ,  

p l e a s e  c o n s u l t  t h e  a t ta c h e d  a ffidav i t  by Ro b e r t  W .  Co tman ,  Ph . D . , 

a p s y c ho l o gi s t  r e g i s t e r e d  in t h e  Commonwea l t h o f  Penn s y l va n i a  

and Ap p e ndix A .  P•y c ho t o g i c a l S t r e s s .  
D .  Risk to Workers 

The following Table outlines the leve ls of radiation 

hazards to workers inside the TMI - 2  containment bui lding atmo

sphere before and after the proposed venting of krypton- 8 5  gas . 

Table 1 ·  

TMI - 2  CONTAINMENT FACILITY ATMOSPHERIC IRRADIATIONS 

Protective 
Clothing 

vvithout 

With 

Venting 

Before 

After 

Before 

After 

Kr- 8 5  beta 

1 5 0  rad/h:t* 

0 rad/hr 

0 rad/hr 

0 rad/hr 

Kr- 8 5  gamma Other ga!!lllla 

0 . 8  rem/hr 1 . 2  rem/hr 

0 . 0  rem/hr 1 .  2 rem/hr 

0 . 8  rem/hr 1 . 2  rem/hr 

0 . 0  rem/hr 1 . 2  rem/hr 
-

*Skin dose , equivalent to about 7 5  rad/hr lung dose ( 3 }  
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It is readily seen from Table 1 that the dangers from 

exposure to krypton- 8 5  beta-partic les in the containment facility , 

which are by far the more hazardous to human health , may be re

duced to zero either by the proposed venting or by protectively 

suiting the workers in decontamination suits equipped with self-

contained breathing apparatu s ,  The health r i s k s  t o  workers 

inside the containment facility from gamma irradiation are not 

diminished by protective clothing . As 6 0  percent o_f thi s  gamma 

irradiation ( 1 . 2 rem/hr whole body dos e )  emanates from the contain

ment facility walls  and sump , the proposed venting of krypton- 8 5  

would reduce gamma exposure by 4 0  percent . *  

I f  a worker were to receive his/her permi s s ible quarterly 

quota of  gamma irradiation ( 3  rem , assuming protective clothing 

and extrinsic air supply ) , it would be pos s ible to remain in the 

containment bui lding for 1 . 5  hours at present . Venting of the 

krypton- 8 5  gas to the outside air would only increase this maxi

ma-l exposure time to 2 .  5 hours . * * Thus , by hiring more workers 

to do the data col lection , maintenance and survey work , the iicen

see can avoid expos ing the public unnecessarily to krypton- 8 5 ,  

in line with the tenets o f  the ALARA concept , whi le a t  the same 

time not increas ing the adverse health risks to each individual 

worker . 

*The Haller Report ( 4 6 )  puts the krypton- 8 5  contr ibution 

to gamma irradiation at 25 percent , whi ch figure Commissioner 

Hendrie has j udged too small  ( 4 7 ) . We derive 40 percent from 

th� estimates of a spokesman for the re-entry team ( 4 8 ) . 

* *The re-entry team spokesman ' s  estimate was an increase 

from 1 to 1 . 5 - 1 . 7 5 hours ( 4 8 ) . 
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Radiation worker access times of up to 90 minutes are lonq 
in terms of routine inspection , maintenance and repair activities 

associated with the nuc lear industry ( 4 9 ) . In some cases , such 

as the routine welding of thermal exchanger plates which lose 

their seals frequently due to stres s  induced by high temperature 

differentials on the two sides of the plates , these worker ac-

cess times are as short as � m i n u t e  ( S O ) . The gamma irradia

tion levels ins ide the containment f ac i l ity at TMI - 2  at present 
are not high in terms of the nuc lear industry . 

It should be made clear here that we are not arguing 

that it is safe for radiation workers to go into the containment 

facility for any period of time , as any am o u n t  o f  radi a t i o n  e � 

p o sure i s  dan g e r o u s  to human h ea Z t h .  We are merely arguing that , 

given that the licensee must gather data and both inspect and main

tain extant equipment while preparing a comprehensive Environmental 

Impact Statement for the clean-up operation , these activities may 

proceed at present in the absence of venting the krypton-8 5  with

out further increasing the risk to workers . 

The worker is at a distinct advantage when dealing with 

the health hazards of krypton - 8 5  as  compared to the citi zen outside 

the containment facility . He can be protectively clothed in an 

air-tight suit completely impermeable to penetration by either 

atoms of krypton- 8 5  gas or the beta-particles emitted in 9 9 . 6  

percent of the dis integrations by the gas . He can be monitored 

for gamma irradiation ari sing from 0 . 4  percent of the krypton- 8 5  

disintegrations i n  order to limit whole body expo sure . These 

advantages protect the worker from skin , lung and whole body 
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doses of irradiations as sociated with krypton- a s  gas . 

In addition ,  the worker has agreed by contract to 

enter the containment facility and take part in the data col-

lection and equipment inspection and maintenance , activities for 

which he will be compensated by the licensee . No such informed 

consent eKists for the public , however ,  who have nei ther approved 

of the proposed venting nor are guaranteed compensation should 

they suffer adverse health effects from the krypton- a s  gas . 

v •we j ust  don ' t  expose people to radiation . 

It has to be for a really good reason . "  

- A physicist emp loyed by GPU , 

parent utility of the licensee (51) . 

We agree totally with the spirit of thi s sentiment , not only for 

the worker s ins ide the containment facil ity , but also for the 

public on the outside as well .  

E .  Increased Risk to People in surrounding Communities 

The accident at TMI - 2  and the contamination of the en-

vironment by radionuclides therefrom wil l  provide the first large 

prospective study of low-level radiation health effects on human 

populations . This is the conclusion of an article publi shed in 

the British Medical Journal ( 5 2 )  . The population mentioned are 

innocent people , potentially victimi zed by an accident in which 

they had no part , who are now asked once again to be used further 

as guinea pigs by the Environmental As sessment . 

As was discussed in Sub - s e c ti o n  III . B . , there is no 

known threshold below which radiation fails to induce cancer . 

Thi s lack of a thresho ld is inherent in the "person-ran" concept , utilized 
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extensively throughout the NRC Environmental Assessment . The 

person-rem concept treats the product of population and radiation 

dose to which the population is exposed as a constant , regardless 

of population size or radiation dose . For example , t h e  to ta L ad

v e r s e  h e a L t h e ffe c t s  of 1 , 0 0 0  person-rems wil l  be the same whether 

10 people are exposed to 1 0 0  rems each , or 1 0 , 0 0 0  people are ex

posed to 1 0 0  mil lirems . Of course the adverse health effects in 

the 10 people exposed to 1 0 0  rems each wil l  be easier to find due 

to the small  population size and a high proportion that wi ll be 

adversely affected . Yet the same magnitude of total adverse health 

effects will be manifest in the 1 0 , 0 0 0  people receiving 1 0 0  milli-

rems , albeit now a much smal ler fraction of this larger populace 

will be affected . The reason the person-rem concept is valid is· 

that the targets for radiation-induced carcinogenes is . (or muta

genesis ) are not people , but c e L L s . The mechani sms by which 

radiation irrever sibly trans forms cells to the mal ignant state 

were discussed in Su b - s e c t i o n  III . B .  

Continuing our example above , if 1 , 0 0 0  person-rems ir-

reversibly alter a total of ten human cells , these ten altered 

malignant precursor cells could be distributed one each to all  

· . ,  .1 0  in the smaller group receiving 100  rems . In thi s case , each 

individual wi ll potentially develop cancer , dependent upon such 

vagaries as the immunological health of the individua l s  during 

the subsequent 5 - 3 0  year latent period for cancer development . 

More than likely , because of random probabilities ( determined by 

the Poi.
sson equation ) , in our smaller group of 1 0 , two wil l \ 
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develop two mal ignant precursor c e l l s  due to carcinogenic " hits " 

by radiation , six more in the group of 10 wi ll develop one 

malignant precursor clone each1 and two will escape unsca thed . 

With the 1 0 , 0 0 0  population expo sed to 1 0 0  mi llirems eac h ,  however , 

the ten ma lignant precursor cells  will be distributed to ten d i f 

ferent individua l s . S� in e s s ence, the number of potentially af

f l icted individual s  increases sl ightly the � o w e r  the irradiation 

do se . *  

Cells which are irrever sibly a ltered in their DNA may e ither 

g ive r i s e  to cancers , i f  they are somatic c e l l s , or birth de fects 

in sub sequent generations , i f  they are spermatogenic or oogenic 

cells . ::1_ SINGLE A L TERED CELL FORMS THE BA SIS OF B O TH CA N CERS AND 

B IRTH DEFECTS . In addition , if a fetus is irradiated , a clone o f  

cells  ar i s ing from the irrever sibly a f f l icted c e l l  may be obliterated 

or severely a ltered , forming the functional b a s i s  of congenital ma l 

formations . It is wel l  known that radiation is carcinogeni c ,  muta-

genic and teratogenic .  The point here i s  tha t , a s  a single cell 

i s  the target o f  such radiation- induced effects , and , a s  there 

is no threshold below which radiation fails  to induce carcinogenic , 

mutagenic or teratogenic damage , t h e  be ta -p a r ti c � e s  and g amma ra y s  

emana t i n g  from k ry p to n - 8 5  i n  t h e  e nv i ro nme n t  c a r ry a r e a � a n d  m e a 

s u ra b � e  hea t t h t h r e a t to a � �  p e op Z e  i n  commun i t i e s  surrounding 

TMI- 2 w h o  come i n  c o n tac t wi t h  kryp t on - 8 5 .  There i s  a
_
potential 

*This i s  seen even more clearly if  only one person receives 

the entire 1 , 0 0 0  per son-rems , �- � · a dose of 1 , 0 0 0  rems . The total 

effect i s  now one death , since SOO rems i s  the lethal dose of  radia

tion in human s . 
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health threat from even one atom of krypton- a s ,  depending 

upon when it spontaneous ly disintegrates . At present there are 

approximately 3 x 1 0 2 S  a tom s of  krypton - a s ( S O mo les ) in 

the TMI - 2  containment building atmosphere .  Within the next 1 0 . 7  

years , half of the se atom s , l . S  x l o 2 S  ( l S  septi ll ion ) ,  wi ll 

d i s integrate whether they are sti ll in the containment faci lity , 

s tored in a condensed state in a few gas bott les or sca ttered 

amongst the fat pads of  people in adj acent communities fol lowing 

the propo sed venting . The disintegration of j ust one krypton- a s  

atom releases a beta-particle which creates thousands of free 

radicals as it  trave ls 2 . S  mm in human ti s sue . If a s i ngle free 

radical so produc ed intercepts DNA and induces irreversible al-

teration , we now have a precursor cell for one of the adver se 

health effects we have considered above . 

In the Environmental As s e s sment it is propo sed tha t  the 

S 7 , 0 0 0  curies of krypton- a s  be re leased into the environment in 

60 days . *  The person-rem concept outlined above bel i e s  the entire 

premise of the di lution of thi s radionuc lide into the environment . 

Surely it wi l l  be difficu l t , i f  not impo s s ible , to prove that any 

radiation- induced adverse health e ffects have arisen from krypton - a s  

released into the atmosphere around TMI - 2 . Yet more adverse e f 

f e c t s  may befall the community outside the containment fac i l i ty 

than ins ide , were the krypton-a s to be retained , due to the 1 , 0 0 0  

to 4 ratio of  beta-particle to gamma ray emi s sions . For .thi s 

* In Addendum 2 ,  the NRC proposes to les sen this release 

time to f ive days . Increased health haz ards inherent in a les sened 

kr�ton - B S  venting time will be dealt with in a separate ccmrent. 
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reason alone , venting of krypton-a s into the air of the environ-

ment outside the TMI- 2  containment facility should not be attempted . 

We find the apparent attitude of the licensee , a willingness to 

trade off !:lightly increased adverse health effects fran ganma i.J:radiation tD 
its -.orkers for potentially I!Dre detrimental health effects tD the population 
at large , from beta irradiation , an irrespons ible stance . 

In the next two paragraphs we present dose estimates for 

maximal and average contaminations of the environment by the pro-

posed krypton-85 release in order to assess potential adverse health effects. 
In the case of maximal contamination by krypton-a s ,  we 

assume venting of 1 , 0 0 0  curies within 6 hours into a steady wind 

of 10 knots , which plume intercepts a quiescent valley within a 

few miles of Three Mi le Is land . Since krypton- a s  is heavier than 

air , it could easily settle into this valley , similar to fog 

which accumulates in low lying areas overnight . The 1 , 000  curies 

released represent 10 , 000  cubic feet of presently contaminated air 

or larger volumes once the "bleed and feed " cycles have been ini

tiated . If we assume that 5 , 0 00  cubic feet of this contaminated 

air descend into a inhabited val ley of one mi llion cubic feet to 

a depth of 20 fee t ,  then the habitable zone of this valley could 

become � percent contaminated by krypton- as-containing air from 

the reactor building . Krypton-a s  easily seeps into cracks around 

doors and windows , or even more easily e n t e r s if either of 

these are open . The dose to each occupant could be 25-30 millirems 

whole body gamma irradiation and 6 rads skin dose ( 3  rads lung dose)  

of beta-partic les in a single night . 
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Although the above scenario is quite_ poss;ible for people 

residing near TMI-2 , the population within a S O -mile radius around 

the reactor would receive on the average a much smaller dose of 

irradiation from krypton-as . In our calculation�* we assume the 

following : 1) that 2 , 00 0 , 0 0 0  people live within a 56-mile radius 

of TMI�2 ; 2 )  that the population everywhere encounters the di luted 

krypton-a s gas for at least one day out of the 60 days proposed 

ventingi and 3) that on the days of krypton-as exposure , the air 

from the containment building has been diluted one-mill ion fold 

( to lo-6 pCi/cc ) prior to human contact . Using these parameters , 

we conclude that 10 cancer deaths could be induced by the venting 

of the 57 , 000 curies of krypton-a s from the TMI-2 containment 

building atmosphere . 

*Calculations : 

1 )  In a population of 2 , 000 , 000 , 20 cancer 
deaths can be expected to be _ induced per 10 mrad 
dose per year ( 53 ) . 

2 )  The radiobiological effectiveness of both 
beta-particle and gamma ray emitted from krypton-a s  
i s  about 1 ,  therefore for these irradiations 
mrad = mrem . 

3 )  Hence , combining ( 1 )  and ( 2 ) , for each 10 
mrem dose , we can expect 20 eventual cancer deaths . 

4 )  For krypton- a s , lo-6 pCi/cc/day = 4 . a  mrem ( 54 ) . 

5 )  Hence , for one day ' s  exposure to 10 - 6 pCi/cc 
of krypton-as  in the population considered we will have 
20 x 4 . 8/10 = 10 cancer deaths . 
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IV . INSUFFICIENCY OF THE ENVIRONMENTAL ASSESSMENT DATA BASE 

There is a pauc ity of data in the NRC Environmental 

As sessment . The public is once again being asked to " Take our 

word for it . " In the face of the Rassmussen report ' s  predic-

tion that an accident such as the TMI - 2  " occurrence " could happen 

only once every 2 0 , 0 0 0  reactor-years ( 5 5 )  and the underestimates 

of both time and resin efficiency needed for the EPICOR- I I  clean

up of water from the auxiliary building ( 5 6 ) , plus repeated mis 

statements ,  both during the course of  the TMI accident itself and 

its aftermath , nei ther the NRC nor its licensee retain public 

credibility . ( See App endix D .  L e a k s  and Cov e r up s . ) 

Both the NRC ' s  statutory mandate and its responsi

bilities to the public in thi s unprecedented situation bar 

any NRC authorization for release of krypton- 8 5  without a full 

determination that such action is the safest and most practi

cable alternative available for removal of this gas from the 

TMI- 2  containment .building atmosphere . NRC has not adequate ly 

cons idered that variety of factors which bears upon the dangers 

to the environment and to public health by its proposed venting 

of krypton-8 5 .  In the following paragraphs, we address various 

sectors of the Environmental Assessment which omit data essential 
I 

for the interpretation of feasibility and health risks to com-

munities proximate to TMI - 2 . We s trongly urge that such infor

mation be made available and fully evaluated before any decis ion 

is reached concerning the proposed venting of  krypton-8 5 gas . 

Although three types of containment building atmospheric 

samples have been taken weekly for the past year , the Environmental 
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Assessment presents minimal information from only two of the se 

approximately 1 5 0  samples . Thi s information , that the containment 

air contained 0 . 7 8 )1Ci of  krypton- 8 5  per cc in November 1 9 7 9  and 

1 . 0  pCi/cc presumably in March 1 9 8 � could be taken to mean that 

radionuclides are continuing to be produced ins ide the reactor 

core and are accumulating ins ide the containment bui lding . If so , 

at what rate are radionuclides being synthesi zed and at what rate 

are they accumulating? How wi ll this potential accumulation affect 

the containment bui lding atmosphere in the months after the pro

posed venting of the 5 7 , 0 0 0  curies of  krypton - 8 5  gas ? Will 

further venting be necessary after the presently contaminated 

atmosphere has been purged? In order to validly j udge what is 

happening in the containment bui lding atmo sphere , the public should 

be informed of the exact radionuclide concentrations on a week-

by-week basis , information readily available to the NRC and its 

licensee . 

What is the precise radionuclide inventory of the TMI -2  

containment building atmosphere? In particular , as there has 

been extens ive fuel rod damage , how much plutonium and other trans

uranic isotopes oon�te the atmosphere as aero so ls or parti -

culates produced in the sump ? 

There is no estimate in the Environmental As sessment as 

to how long a protectively clothed worker could spend maintaining 

and inspecting equipment or collecting data , either at present or 

after the proposed venting of krypton- 8 5 .  This information is 

vital in the consideration of the neces sity for venting . Similarly , 

there is no information as to the present need for equipment 
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maintenance and inspection , al though it is obvious that equip

ment wil l function both more effic iently and for a longer time 

under the s e  conditions . The public , given the lack of urgency 

a s  def ined by the Env ironmental As s e s sment , i s  hard put to believe 

that the present s i tuation , which has exi s ted for over one year , 

is an emergency . I f  there is such an em·ergency , given that a 

worker can spend up to 1 . 5  hours inside the containment faci l i ty 

before exhausting his or her quarterly quo ta of 3 rems , why i sn ' t  

some data co l l ec tion and equipment inspection and maintenance 

being conducted at present? 

Although we are a s s ured in the Environmental As s e ssment 

that "purging of Kr - 8 5  to the atmosphere can be per formed under 

wel l-contro l l ed condi t ion s , "  we are dubious that thi s is the case . 

Before contro lled release i s  a credible concept , the fol lowing 

ques t ions mus t  be answered in a future Environmental As s e s sment : 

1 )  What meteorologic criteria wi l l  be cons idered 

in determining whether to vent or not to vent? 

a) Wind speed? 

b) Wind direction? 

c) var iations in speed and direction ? 

d )  Relative humidity? 

e) Barometric pressure? 

f)  Chance for an inver s ion ? 

g )  Chance for precipitation? 

2)  How long wi l l  the period of venting last on 

an " ideal " day? 

ltil 
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3 )  At what time of day wi l l  venting be initiated? 

Fear l e s s  foreca sts notwi thstanding , each of u s  knows the 

vagaries of the weathe r to be virtually unpredictable and certainly 

uncontrol lable , more susceptible than any other a spect of our en
vironment to the whims of Mother Nature . " We l l -control led con

ditions " are never defined in the Environmental As ses sment . we 

suspect they do not exi s t .  However , such conditions , if definable , 

mus t  be c lear ly explicated in the Environmental As s e s sment for 

an adequate public a s s e s sment o f  potential adverse human health risks , 

inherent in the venting of kryp ton- 8 5  ga s from the containment 

fac i l i ty . 

Presumably the function of moni toring i s  to shut off the 

venting proc e s s  if too much radioactivi ty is detected o f f - s ite due 

to insuffic ient diffus ion and di lution of krypton- 8 5  into the out

door air . Yet there are no mon i toring criteria spe l l ed out in the 

Environmental As s e ssment . How many moni tors wi l l  be p laced around 

the containment fac i lity? At what distances wi ll  the monitors be 

p laced? W i l l  instantaneous moni tors be ava i lable at 5 mil e s ?  Ten? 

Twenty? F i f ty mil e s ?  Given that krypton- 8 5  i s  over f ive times as 

dense as air , at what height wi l l  the moni tors be p laced? Will 

spec i a l  moni tors be placed in basements , wel l s  and other low- lying 

area s ?  How many of the moni tors wil l  be manned? Wi ll  they be 

manned for the entire venting period , which may be up to 24 hours 

per day? How many e lectroni c ,  remote-sensing monitors wi l l  be 

deployed ?  How many will be fi lm-type , giving indications of ex

ces s ive radiation do ses only in retrospect? In order to be of 

use in contro l l ing the proposed venting of krypton- 8 5 ,  the se 
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monitors must provide instantaneous data relevant to radioactivity 

densities ( f luxe s )  in all directions from the TMI- 2  facility for 

distances up to 100  miles away ( see Sec tion V. Ne tero lo gi c  Cri -

teria fo r Venting ) .  The Assessment provided by the NRC gives no 

assurance whatsoever that this wil l be the case . High school 

science teachers are to be trained as monitors . How many? For 

what periods of time wil l they monitor , during or after periods 

of venting , or both? When wi ll these high schoo l science teachers 

complete their training course? What funds are available for 

their training and employment as monitors of krypton-8 5  diffusion? 

The data base of the Environmental Assessment is also 

woefully deficient i n information concerning psychological stress 

to surrounding communities even though a plethora of such data 

is available . In Addendum 1 the NRC has outlined fifteen separate 

studies which analyze the psycho logical stresses induced by the 

TMI accident and by subsequent releases of radionuclides . One of 

these studies , that conducted by the Mountain West Research and 

Social Impact Research groups , was supported by the NRC itself ( 4 5 ) . 

Yet none of the results of this or any of the other psychological 

studies has been made available in either the Environmental �sess-

ment or its appendices . 

The ·following questions must be answered concerning psycho-

lo?ical health in order to assess the impact of krypton- 8 5  ventin7 
on the well-being of populations in nearby communities : 

1 )  What are the results of the fifteen psycho-

logical studie� especially as relevant to potentially 

severe stress which may be induced by the proposed 
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venting of krypton-a s gas from the TMI-2 contain

ment facility atmosphere? 

·"' -3·3"--

2 )  What will be the effects on any population for 

which monitoring has revealed excessive radiation ex

posures warranting immediate cessation of venting? 

3 ) Is evacuation being considered for populations 

receiving excessive doses due to meteorologic uncertain-

ties , � - �· · a sudden inversion , and what would be the 

effect of such an order for evacuation on the 

psychological health of the so-ordered community? 

4) What are the chances of civil disobedience 

if the proposed venting of krypton-85 gas is initiate�? 
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The least credible section of the Environmental Assess-

ment deals with meteorologic criteria for venting of the krypton - 8 5  

g a s  from the containment building atmosphere at TMI - 2 . Constant 

assurances notwithstnding , there is no adequate way to control the 

weather . Furthermore , as extensively addressed in the previous 

section , there are no supporting data for the methodology of  assess · 

ing which meteorologic criteria are beneficial for venting , how 

long and under which conditions venting would occur and how fre-

quently venting would be accompli shed under ideal conditions . 

Krypton-8 5  is approximately five times denser than air 

and therefore settles into low-lying areas such as valleys and 

basements in the absence of adequate convection . The proposed 

venting wil l  take place from a 160-foot stack . On a calm day , 

the krypton- 8 5  will settle in a uniform pattern around the base 

of the stack and then spread outward by diffus ion in all direc-

tions , seeking out and being retained by low-lying areas . Al-

though windy days provide immuni ty from krypton- 8 5  contamination 

upwind , downwind there may be a greater concentration of  the radio· 

nuclide than there would be on calm days . Depending upon wind 

speed , fluctuations in wind speed , wind direction and fluctuations 

in direction , the krypton- 8 5  may travel with the plume for mi les 

downwind with relatively little dispers ion until it i s  stal led by 

either a geographical or meteorological obstacle , at  which po int 

krypton-8 5  would tend to settle out of  the plume . In gas warfar� 
�--

advantage is taken of the(e properties of plumes to intercept and 

decimate enemy stations ( see Figure 2 ,  next page , ref . 5 7 ) . 

Figure 2 
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Many of the nerve gases employed in such gas warfare have molecular 

weights below 1 0 0 , �-� · · they
_
have analogous dens ities and disper

sion patterns dependent upon meteorolocrical corrlitions , as does krvPton-85 .  

I n  addition t o  these nondispersive p lume effects , even i n  strong 

winds there is sufficient swirling and creation of low pressure 

vortices on the downwind s ide of the 1 6 0 -foot stack to bring a 

considerable portion of the emitted krypton- 8 5  cascading down to 

ground level at the point of emiss ion ( 4 4 ) . 

The Environmental Assessment relates that " Kr - 8 5  has the . 

unique capability of infiltrating and diffus ing through protective 

garments . "  This capability may not be as hazardous to worker s 

within the containment facil i ty atmosphere as to people on the 

outside , as workers can be outfitted with absolutely airtight 

suits such as those worn on the moon or during � diving ( i f 

need be ) . The infiltrating and diffusing capabilities of krypton- 8 5 , 

however , are much more insidious for farms and homes which may be 

intercepted downwind by the gas-containing plume .  Closed doors 

and windows wi ll provide little barrier against krypton-8 5 .  

I t  i s  not uncommon for noble gases such as krypton- 8 5  and 

xenon-133 to be detected 1 0 0  miles or more from their source of e

mission. A few years ago , during an inversion in the Rhine Valley , krypton-tiS 
was detected in Freiburg , 1 4 0  km ( 8 4  mile s )  from the closest nu

clear power station·, the Kernkraftwerk Sud plant at Karlsruhe ( 4 4 ) . 

Fo llowing the accident at TMI - 2 , considerable xenon- 1 3 3  was detected 

at Albany , NY , over 2 0 0  miles away from the reactor ( 5 8 ) . These 

examples show that meteorologic dispersion patterns are often far 

from ideal , and may resul t in unantic ipated contaminations of 
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radionuc lides into urban areas 1 0 0  mi les or more away . It bears 

repeating that some large urban areas are within 1 0 0  miles of 

TMI - 2 . 

The NRC Assessment estimates that venting could be com

p leted within a 6 0 -day period . It is ambiguous from the Assess

ment itself as to whether thi s  is  6 0  days' total elapsed time or 

60  days of venting with interstitial non-venting days . From the 

comments of the second Addendum , however , it is possible to infer 

that the latter alternative appears more likely to be the inter

pretation intended by the NRC and its licensee . Initial venting 

would procee� according to the Assessmen� at 1 0 0  cubic 

feet per minute , increasing to 1 , 0 0 0  cubic feet 

per minute by the end o f  the purge . Mathematical calculations 

show that c o n t i n u o u s  venting according to this scheme would re-

quire 1 3 . 8 days . If the NRC and its licensee 

are proposing that venting be completed within a 6 0-day period , 

then venting must occur for an average of at least 6 hours per 

day . Although meteoro logic criteria for venting were never defined 

in the As sessment , if we as sume that these criteria are not met at 

least half the time , then the average venting period must be in

creased to 1 2  hours per day on the days permitting venting . Al

ternative!� the NRC and its licensee may anticipate that only one

fourth of the days will correspond to responsible meteorologic 

criteria , and that dumping of  krypton-8 5  into the atmo sphere on 

those days wil l be a 24 hour per day activity . Given the vagaries 

of the weather , this latter scenario seems espec ially dangerous . 

Hence , short pulses'· seem more sane , yet even 6 hour releases must 



- 3 8  -

be accomplished every day to keep on schedule . We are left with 

the impression that whatever the meteorologic criteria impl ied by 

the Environmental Assessment , they cannot be very stringent . 

VI . MONITORING THE RELEASE OF KRYPTON- 8 5  

Ideally monitoring should provide a .mechani sm whereby 

people are protected from the adverse health effects posed by 

krypton- 8 5  gas . Obviously the best possible protection of the 

populace is that they be exposed to no kryp to n - 8 5  � - Yet the 

Environmental Assessment provides such a sketchy description of 

the monitoring system that one wonders if the NRC really cares 

at al l ,  or j us t  threw thi s  section in to pacify an hysterical 

public . 

Many of the data needed for public assessment of the 

Environmental Assessment are missing ( these points have been ex-

tens ively addressed in Se a t i o n  IV) • We now ad-

dress what the monitoring system s hou l d  b e  �s there is in-

sufficient information available in order to j udge what i t  i s . 

Monitoring must be contemporary with krypton - 8 5  release , 

that i s ,  points downwind for up to 1 0 0  miles should ins tantaneous ly 

feed back krypton- 8 5  levels to the emis s ion site . Maximal per

missible levels of , for example , 1 . 5  mrad/hr beta-particles mus t  

b e  es tabli shed . If maxima are exceeded at any monitoring station , 

automatic shutdown of the venting operation must proceed immediately . 

Emergency provis ions for evacuation of f inite areas should be made 

ready in the event that certain higher levels , for examp1 7 1 5  mrad/hr , 
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are achieved at any monitoring station . Although it would be 

useful epidemiologically , it wi ll do populations no good at all 

in terms of preventive medicine to utilize passive monitors 

which will yield information days or weeks after high level ex-

posures have been realized . 

In several places in the Environmental Assessment, the NRC , 

and presumably its licensee , display callous , if not fraudulent , 

attitudes toward the tolerated maximal acceptable radiation ex

posures to the public . Scenarios which expose people up to 1 7 0 0  

mrem beta skin dose at the bOundary site are exonerated as but 

"a smal l  fractions of the limits set forth in 10 CFR Part 1 0 0 . " 

Yet , the footnote to thi s  section of the Co de of t h e  Federa l 

Regi s t e r  reads as fol lows : 

" The who le body dose of 2 5  rem referred 

to above corresponds numerically to the once 

in ·a  lifetime accidental or emergency dose for 

radiation workers . . . However , neither its 

use nor that of the 300 rem value for thyroid 

exposure as set forth in these s i te criteria 

guides are intended to imply that these numbers 

constitute acceptable limits for emergency doses 

to the public under accident conditions . "  



VI I .  LACK OF NECESSITY OF VENTING 

" • . .  the staff believes that it is  in the 

best interest of the public health and safety to 

purge the reactor bui lding promptly prior to com

pletion of the Programmatic Environmental Impact 

Statement . " 

- 4 0  -

" These potentia l  pathways are sealed by seal s 

which are presently inaccessible for maintenance 

because o f  high ambient radiation levels . "  

The above quotes are from the Environmental As sessment , 

pages 4 - 5  and 4 - 4 , respectively . The entire As sessment is based 

upon the faulty premise that venting of the containment building 

atmosphere is  vital to equipment maintenance and inspection and 

the collection of data . The public has been blackmailed 

into accepting this premise with the spectre of greater nuclear 

catastrophy hung over their heads , unless they accept and poten

tially breathe 5 7 , 0 0 0  curies of krypton- 8 5  gas vented into 

their air . Yet venting is not vital to data col lection 

or to equipment inspection and maintenance .  These activities can 

be begun now by a protectively suited and masked worker . If , as 

the NRC and its l icensee contend , equipment deterioration is im

minent which may lead to core recritical ity , why have workers not 

been performing these functions during the past year? · Why are 

data collection and equipment inspection and maintenance not being 

conducted now? If indeed there is  a state of emergency , why wait 

until we are all further imperiled , even during the 6 0  days of 

proposed venting ? 

Surely , as a part of the overall c lean-up operation , 

krypton-8 5 must be removed from the containment building 
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atmosphere .  Venting , however , is the least responsible means to 

achieve thi s  end , a means to which the nuc lear industry has become 

accustomed , as the average nuc lear reactor releases about 1 , 3 0 0  

curies of krypton-8 5  into the atmosphere each month . It is  in

tolerable that our population is  asked to accept this  additional 

burden to its background irradiation load , let alone now to be 

subj ected to 30 times as much ,  as is propo sed in the Environmental 

Assessment . As Commiss ioner Gilinsky has pointed out , the 5 7 , 00 0-

curie release of krypton- 8 5  from the TMI - 2  site would be greater 

than the sum produced by all operating reactors per year ( 5 9 )  . 

As there is no emergency and as workers can enter 

the containment building at present to initiate data collection 

and equipment inspection and maintenance , adequate time exi sts to 

implement responsible alternative methods for removal o f  krypton- 8 5  

from the atmo sphere . Thes e  alternative methods are considered in 

the next section . 

There is a consistent obfuscation of the i s sues in the 

justification section of the Environmental Assessment . "Less 

restricted access is  necessary . . .  " i s the phraseology fre-

quently employed . Less  restricted access to the containment fa

c i lity is  not n e c e s s ary , it is merely economical ly de s i ra b l e  from 

the standpoint of the number of workers needed to complete a given 

j ob .  That i s , it is  desirable because it is less expensive . The 

presently avai lable 1 . 5  hou�s per worker access time would be only 

increased to 2 . 5  hours if all krypton - 8 5  were vented . For every 

three hours of work inside the containment
. 

facility ,  the licensee 

must employ three workers now instead of two after venting . 
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Further obfuscation derives from the continual reference 1 '  

i n  the same section of the Environmental Assessment t o  not only 

" repair or replace nuclear instruments , to maintain the reactor 

building air cooling system , • but also to " decontaminate the 

building , its equipment and piping , "  and even to " remove the fuel . "  

These latter two references are clearly out of the purview of the 

Environmental As sessment and irrelevant to the issues described 

therein . It must be re-emphasi zed that submission of a complete 

Environmental Impact Statement must be accomplished before any 

issues of containment bui lding or reactor core clean-up are 

addressed . 

In summary , there is no necessity for venting the krypton- 8 5  

gas into the outdoor atmosphere i n  order to perform routine data 

co llection and equipment inspection and maintenance within the 

containment faci lity . Protective c lothing allows up to 1 . 5  hour s 

work time for workers prior to receiving their quarterly quota . 

This is a much longer access time than available to workers in

volved in other routine inspection , maintenance and replacement 

functions assoc iated with nuclear power plants ( 49 ,  5 0 ) . There 

is adequate time to instal l alternative systems for krypton- 8 5  

removal from the TMI -2 containment facility atmosphere . 

( See App e ndiz E .  Nec e s s i ty o f  Ven ting . )  
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VI:U: . ALTERNATIVES TO VENTING 

The Environmental Assessment champions venting as imme

diately available and of short duration . In the absence of any 

emergency , this rationale means merely that venting is the least 

expensive alternative , since extant fans are able to blow krypton- 8 5  

gas out over filters and into the atmosphere outside . Four other 

advantages to venting are offered in the Environmental Assessment . 

These are listed below , along with our replies : 

Advantage to Venting ( E . A . ) 

1) Controlled releases can be 
maintained within applicable 
federal regulations ; 

2 )· Purge has a small general pop
ulation accident dose impact when 
compared to other alternatives ; 

3 )  Purging to the atmosphere eli
minates the need for long term 
surveillance of Kr-8 5 ;  

4 )  Purging of Kr- 8 5  to the at
mosphere can be performed under 
well-controlled conditions • • •  

Reply 

1) Use of applicable federal 
regulations only evades public 
health responsibility ; 

2 )  As admitted in the Assessment , 
purge has the largest mrad popula- · 
tion exposure of all methods ; 

3 ) The gas with a half-life of 
1 0 . 7  years will contaminate a 
large area for a long time ; 

4 )  Releases cannot be controlled 
due to meteorologic uncertainty 
and monitor ing difficulties . 

Of these "other- advantages , •  nUmbers ( 1 )  and ( 3 )  are an-

swered in more detail below in order to introduce our discussion 

of alternatives to venting . We have dealt extensively with num

bers ( 2 )  and ( 4 )  in previous sections of this co111111ent . 

The ' • applicable federal regulations " cited in the first 

"other advantage • above are the "design obj ectives of 1 0  CFR Part 
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5 0 , Appendix I ,  and the applicable requirements of 4 0  CFR Part 

1 9 0 . 1 0 , " which regulations are not to be exceeded . Currently 

these  regulations allow for discharges which cause the ambient 

air to be no more than 1 0 - 5 pCi/cc of total radionuclides or to 

inundate a bystander with 25 mrem whole body irradiation or 7 5  

mrem t o  the thyroid gland . It wi l l  be recalled that in S e c t i o n  III 

we created a scenario in which people were exposed to 2 5 - 3 0  mrem 

as a reasonably achievable high dose  and tha� if the population 

at large were exposed for a single day out of the 6 0  days of pro

posed venting to l o- 6  pCi/cc krypton- 8 5 , an order of magnitude 

under the regulatory limitation , eventually 10 cancer deaths 

could arise within a 5 0-mi le radius of Three Mi le I s land . There 

are no data in the Environmental Assessment which convince us 

that these estimates are exaggerated . In the latter of the two 

federal regulations cited , 4 0  CFR 1 9 0 . 1 0 ,  the key word is " appli

cable . "  Not until January l ,  1 9 8 3 ,  will emi s s ion of krypton- 8 5  

b e  limited to 5 0 , 0 0 0  curies per gigawatt-year . But the regulation 

should be used at present as a guideline by the NRC , a c lear signal 

to thi s Pegu Z a toPy b o dy that these radiation releases should be 

kept to an abso lute minimum whenever pos sible . Interestingly , 

in the past year , TMI- 2  has produced only 2 . 4  megawatts from the 

res idual heat in the reactor core , and , hence , by this rule would 

be limited to only. 1 2 0  curies of krypton- 8 5  emi s s ion , if this 

portion of the regulation were in effect at present . Even in the 

normal operating yea� the proposed 5 7 , 0 0 0  curies would be twice 

too large to release over a one-year period , let alone 6 0  days . 

It is clear that the licensee hopes to evade its responsibilities 
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to the public in every way and to trade off as much public dan

ger for reduced expense at TMI - 2  as possible . 

Similar!� the Environmental Assessment has been myopic 

in its ins istence upon the " bleed and · feed " method o f  purging 

gases from the containment facility . This method of air removal 

is clearly only beneficial for the venting alternative , since 

the subsequent purge cyc les will be progressively more di lute 

with respect to krypton- 8 5  concentrations . There are three al

ternatives to air removal by the " bleed and feed " method : 

1 )  di splacement , 

2 ) internal removal of krypton-8 5 ,  and 

3 )  either of the above plus venting the 

krypton - 8 5  residuum . 

These alternatives for the removal of the atmosphere of the con

tainment faci lity are discussed along with selec tive adsorption 

and cryogenic methodologies for krypton- 8 5  capture in more detail below. 

Displacement of the containment bui lding atmosphere has 

the advantage of allowing the maj ority of the krypton- 8 5  gas to 

be removed without dilution by outside air . Thi s makes the total 

volume of air dealt with 2 million cubic feet instead o f  23 mil

lion cubic feet by the "bleed and feed " technology in the Assess

ment , rendering concentration methods and eventual storage prob

lems an order of magnitude easier . Disp lacement of the contain

ment bui lding atmosphere could be accompli shed in a number of ways , 

and thi s should be considered a viable alternative to the " bleed 

and feed" method proposed in the Environmental Assessment·. 
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A second alternative method for removal of krypton- a s  

from the containment bui lding atmosphere wi thout di lution by 

outside air is to place either a selective adsorption column or 

cyrogenic device within the containment building itself and con

tinuously cycle the atmosphere through either of these devices . 

Should construction of either device be cumber some within the 

containment facility , alternatively , either selective adsorption 

or cryogenic devices could be placed within the auxi liary bui lding 

and fed with extant gas lines from the containment bui lding , re

turning the decontaminated air to the containment via extant return 

lines . 

Should either of these alternatives to di lution by out

side air be feasible , it is possible that they could afford � 9 S  
percent krypton- a s  removal i n  much shorter times than those pre

dicted in the Environmental As sessment . With � S percent of the 

krypton- a s  remaining , it would be possible to reconsider a venting 

program for th� remaining � 2 , 3 S O  curies over a 6 Q-day period1 

or 40 curie s/day . These release s , al though still pos ing a 

finite health danger to the surrounding communit ies , would con

stitute less hazard than the ex orbitant 1 , 0 0 0  curies/day of the 

Assessment . 

We support as the method of choice for krypton- a s  con

densation the selective adsorption process . Liquid fluorocarbons 

have the advantage over other potential krypton- a s  adsorbents , 

such as ammonium or benz ene clathates ,  in adsorbing krypton at 

lower pressures and concentrations of the gas . If al lowed suffi

cient interaction with the Freon 1 2 , up to 9 9 . 9  percent of the 

krypton- a s  may be removed in a single pas sage over the co lumn and 
• 
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the fina� relatively pure krypton-a s  tapped off and stored within 

a· few l . S 4 cubic foot gas cylinders . In practical reality , the 

final volume of krypton- a s  storage would be most logically related 

to the temperature of the gas at various concentrations due to 

thermal emissions accompanying radioactive decay . Larger volumes 

of gas would facilitate less need for refrigeration , and vice 

versa . We recommend that these gas bottles be stored within the 

containment building , perhaps within a small  concrete shed there 

constructed .' Maintenance and monitoring for escaped radioactivity 

would be facilitated by extant equipment1 and should some leakage 

occur , the public would be no worse off than at present with a 

containment building full of krypton-a s  gas . 

Should there be some unforeseen problems with the selective 

adsorption method , as a second alternative to venting , we support 

the cryogenic procedur� which employs liquid nitrogen to free z e  

krypton-a s .  Thi s methodology i s  more elaborate than selective 

adsorption and , hence , more privy to pitfalls , such as contami

nation of the krypton-a s  by oxygen and other gases . Also there 

may be more diff iculty in storing the fina� frozen product , should 

continued temperatures of - 2 S O� be necessary . However ,  in our 

opinion , cryogenesis is definitely superior to venting , charcoal 

adsorption and gas compression as methods for krypton- a s  removal .  

The selective adsorption technology is available from the 

Nuclear Division of Union Ca%bide Caupany at oak Ridge, TE ,  which is unier 

contract to the Nuclear Regulatory Commi ssion . Simi larl� an ex

tant cryogenic apparatus is avai lable for purchase or leas ing at ., 

the Limerick site , 'some l o·o mi les from Three Mi le Is land . 
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Finally , it must bt re-emphasized that these alternative 

systems for atmospheric removal and krypton- a s  condensation are 

not urgently needed at this time . There is no emergency at pre

sent . Either methodology for krypton-as condensation , selective 

adsorption or cryoqenesis , could be initiated and employed 

over the next 1 2 - 2 4  months without blocking data collection , 

equipment inspection and equipment maintenance within the TMI- 2  

containment facility . 
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Statement of Karl Z .  Morgan Regarding Re·lease of Kr- 85 Into the 
Environment of  Three Mile Is land 

Fortunately most of  the noble gases availab le in the Three Mile 

Island Reac tor Number Two and related facilities have decayed to  ins i g-

nificant leve ls since the acc ident . The Xe- 13lm ( 1 2  day half life) and 

Xe- 1 3 3  ( 5 . 3  day half life) are at such a low level that they would be 

difficult to  measure . Mos t  of  the Kr-85 ( 10 . 7  year half life) that was 

trapped in the system, howeve r ,  is still there and is likely to be re-

leased to the environment in future recovery or decommissionin g operat ions 

unless special precautions are taken . I t  is fortunate tha t the amount of 

Kr-85 present is very low because of the long half life and the short 

period of operat ions o f  this reactor before the accident . 

In spite of the low population exposure from the release of the 

Kr-85 , I believe measures should be t aken to  prevent this release . The 

reasons may be summarized as follows : 

1. There is s trong evidence that low level radiat ion exposure is 

far more harmful than was generally beli eved a decade ago and tha t 

the risk of radiat ion induced cancer increases with the accumulated 

radiat ion dose . Even a few cancers is not a good thing . 

2 .  Tbe ALARA philosophy would s ugges t that ·  since it is reasonab le 

to remove the Kr-85 , we shOuld take measures to do so in these opera-

t ions . 

3 .  Techniques fo r removal of Kr- 85 are well developed but must be 

tested on a large scale before they are app lied to  nuc lear reprocessing 

operat ions . This app lication at Three Mile I s land could be cons idered 

a useful pilot s tudy for future operations . 



4 .  Because of the long half life and the inert property of a noble 

gas , the hazard f rom releas e of Kr- 8 5  is one to the entire world . 

The risk probably drops o f f  as the 2nd or 3rd power of distance 

f rom the release site but Kr-8 5  dose to the world populat ion will 

be very significant after year 2000 if the nuclear indus t ry con-

tinues to expand and if commercial fuel reprocess ing is done on a 

large scale . 

Thus , I believe this is an opportunity for the NRC in good faith to 

show support for ALARA and to conduct a valuable experiment that must be 

undertaken if rluclear energy is to have a long range futur e .  

�/ ��- . ·  /P.?: . /f :J?;z-/?,· � ·  far1 y< .
·
M�gan /. 
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"Fu ture O p p o r t uni t i e s  in Hea l th Phy s i c s , "  Hea l th Phy s i c s  Soc i e ty 
Midyear Top i c a l  S ymp o s i um ,  Los Ange l e s , C a l i forn i a ,  January 29- 3 1 , 
1 9 6 9 . 

1 1 R i s k s  from D i agno s t i c  X-Ray s , "  Y a l e  S c i en t i f i c , Vo l .  XLI I ,  No . 5 ,  
Feb ruary 1 9 6 9 ;  R e p r i n t e d  from Y a l e  S c i e n t i f i c  i n  the Journa l o f  the 
Amer i c an Rad i o g raphy Techno l o g i s t s ,  Vo l .  XIV , No . 4 ,  Winter 1 9 6 9 . 

"Rad i a t ion S t andar d s  for Reac tor S i t i ng , "  Te s t imony p r e s e n t e d  b e f o r e  
the J o i n t  C omm i t t ee on A t o m i c  E n e r g y  a t  i t s  H e a r i n g s  on Env i r onmen t a l  
E f f e c t s  o f  Produc ing E le c t r i c a l  Powe r ,  Pha s e  2 ,  January 1 9 7 0 ;  
C ongre s s i onal R e c o r d . 

"Energy P o l l u t i on of the Env i ronme n t , ' 1 Midyear S ymp o s i um of the H e a l th 
Phy s i c s  S o c i e ty , Lou i s v i l l e ,  Kentucky , January 28 , 1 9 7 0 ;  P r o c e e d i n g s  
pub l i s h e d  i n  USPHS-BRH S e r i e s , BRH/DEP- 70-26 , O c t . , 1 9 7 0 . 

"A Time of Cha l l en g e  to the Heal th Phy s i c i s t , "  Pre s iden t i a l  Add r e s s  
p r e s e n t e d  b e fore t h e  S e c ond Interna t i ona l Congre s s  o n  Rad i a t on 
P r o t e c t i on ,  May 8 ,  1 9 7 0 , B r igh ton , Eng l and ; He a l th Phys i c s , Vo l .  20 , 
May , 1 9 7 1 ,  p p . 4 9 1 -4 9 8 . 

"My O p i n i on--You Can D r a s t i c a l l y  C u t  X-Ray Exposure B e l ow Today ' s  
Leve l s , "  Consu l tant , March/Ap r i l ,  1 9 7 0 . 

" H i s t ory of the Hea l t h  Phy s i c s  S oc i e ty , "  pub l i s h e d  as p a r t  of the RSNA 
Sympo s i um  on t h e  C r t i c a l  H i s t o ry of Amer i c an Rad i o l ogy ( Nov . 1 9 7� 

" S t andard Man S t andard P a t i en t , "  Med i c a l  Rad i o i s o tope s : Rad i a t i on D o s e  
a n d  E f f ec t s , AEC S e r i e s  20 , p . 8 7 , J u n e  1 9 7 0 . 

" H i s tory of the Interna t iona l Rad i a t i on Pro t e c t ion As s o c i a t i on , "  
pub l i s hed i n  Proceed i ngs o f  the RSNA Sympo s ium on the C r i t i c a l  H i s tory 
Amer i c an Rad i o l o gy ,  Novemb er 1 9 70 . 

" C r i t e r i a  for the C on t r o l  of Rad ioac t ive E f f l u e n t s , u  IAEA S ymp o s i um 
on Env i ronment a l  Aspe c t s  of Nuc lear Power S t a t i ons , UN B u i l d i ng ,  
New York , Augu s t  1 9 7 0 , P r o c e e d i ngs pub l i s h e d , t h i s  paper i s  IAEA
SM- 1 4 6 / 1 0 ;  synops i s  pub l i shed a l s o  in Env i r onme n t a l  S tu d i e s , 1 9 7 1 . 
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Maj or Repo r t s  and Pub l i c a t ions ( c on t i nu e d )  

1 9 .  

20 . 

2 1 . 

2 2 . 

23 . 

24 . 

2 5 . 

26 . 

2 7 . 

2 8 . 

2 9 . 

30 . 

3 1 . 

3 2 . 

3 3 . 

"Maximum Permi s s ib l e  Leve l s  of Exposure to I on i z i ng Rad i a t i on , "  
I n t erna t i onal Summer S c h o o l  o n  Rad i a t i on Pro t e c t i o n ,  B o r i s  K i dr i c  
Ins t i tu t e  of Nuc lear S c i enc e s , C av t a t , Yugo s l av i a ,  S e p temb e r  2 0 - 3 0 , 
1 9 7 0 ;  Proceedings pub l i s hed in 1 9 7 1  under t i t l e  of "Rad i a t i on 
D o s im e t r y . "  

"Pre s i de n t ' s  Report on the Gene r a l  As s emb l y  o f  IRPA , "  B r i ghton , Eng l and , 
May 1 9 7 0 ,  H e a l th Phys i c s , Vo l .  20 , No ' 5 ,  1 9 7 1 .  

" H i s tory o f  Rad i a t i on Pro t e c t i on , "  S ymp o s i um Commemora t i ng the 7 5 th 
Anniversary of the D i s c overy of X-Ray s , Mi lwauke e , Novembe r  1 3 - 1 4 , 
1 9 7 0 ;  Ma ter i a l s  Evalua t i on ,  Vo l .  XXI X ,  No . 3 ,  March 1 9 7 1 .  

"Why the 1 9 6 8  Ac t for Rad i a t ion C o n t r o l  for Hea l th and S a f e ty I s  
Requi red , "  Rad i o l o gy , V o l . 9 9 ,  No . 3 ,  p p .  5 6 9- 5 8 8 , June 1 9 7 1 .  

"Exce s s ive Med i c a l  D i agno s t i c  Exposure , "  Th i r d  Annua l Na t i on a l  Conf . 
on Rad i a t i on Contro l ,  S c o t t s da l e ,  Ar i z ona , May 3 ,  1 9 7 1 ;  pub l i shed i n  
P r o c e e d i ng s .  

1 1He a l th Phy s i c s  and the Env i ronmen t , 1 1 Inte rna t i on a l  S ymp o s i um on Rapid 
Me thods for Meas urement o f  Radioac t ivi ty in the Environme n t , 
Neuh e r b er g ,  F e d e r a l  Repub l i c  of Germany , IAEA- S T I / PUB / 2 8 9 , V i enna , 
1 9 7 1 . 

"Adequacy of P r e s e n t  Rad i a t ion S t andards , "  p r e s e n t e d  at the Env i ronmen t a l  
and E c o l o g i c a l  Forum ,  S i lver S p r ing , Mary land , January 20 , 1 9 7 1 ;  
Proceedings o f  Forum pub l i s h e d  i n  1 9 7 2 , USAEC-TIC- 2 5 8 5 7 .  

"Proper U s e  o f  Informa t i on on Organ and Body Burdens o f  Radioac t i ve 
Mater i a l , "  p r e s e n t e d  at the IAEA/WHO S ympo s i um on the As s e s sment o f  
Rad ioac t ive Organ and Body Burdens , S tockh o l m ,  Sweden , Novemb e r  2 2 -
2 6 , 1 9 7 1 , IAEA/ SM/ 1 5 0- 5 0 ; Proceedings o f  S ympo s i um pub l i s h e d  by IAEA . 

"Hea l t h  Phy s i c s  Mea s u r e s  to Imp l emen t New USAEC Regu l a t i on s  Re l a t i ng to 
Rad i a t i on Exposure o f  the Gen e r a l  Pub l i c , "  Budape s t ,  May 1 9 7 1 ;  
Proceedings pub l i s h e d  by Akademi a i  Kiado , Budape s t ,  Hungary . 

" The Need to Reduce Me d i c a l  · Exposure in the Uni t e d  S t a t e s , "  ou t l iti.e o f  
t e s t imony p r e s e n t e d  b e fore t h e  He a l th a n d  We l fare S ub c ommi t t ee o f  
t h e  S ena t e  C ommi t t ee o n  Labor and Pub l i c  We l f a r e  o n  Sena te B i l l  
S . 33 2 7 , May 1 5 ,  1 9 7 2 , Washing t on ,  D . C . ; pub l i sh e d  i n  Congr e s s i o n a l  
Record , 1 9 7 2 .  

" C ompar i s on o f  Rad i a t i on Exposure o f  the Popu l a t ion from Med i c a l  
D i agno s i s  and t h e  Nuc l e a r  Energy Indus t ry , "  Tran s ac t i ons ANS , 1 5 : 1 , 
64 ( June 1 9 7 2 ) .  

--

"Environme n t a l  Impac t of Natura l and Man-Made Ioniz ing and Non- I on i z ing 
Rad i a t i on s , "  S e c ond I n t erna t i on a l  S ummer School on Rad i a t i on Pro t e c t i on ,  
Herceg Novi , Yugos l av i a ,  Aug . 1 9 7 3 ; Proceedings , 1 9 7 3 . 

" The Need for Rad i a t i on P r o t e c t i on , "  Rad i o l o g i c  Techno logy , 44 , 6 ,  
p .  3 8 5  ( 1 9 7 3 ) .  

"Exposure in the Un i t e d  S t a t e s , "  and "Mog l i che F o l gen e i ne r  
Uberma s s i gen Me d i z i ni s chen S trah l enbe l a s tung in d e r  Ve r e i n i g t e n  
S t aaten von Amer ika , "  Ron tgen-B l a t t e r , 2 7 , 1 2 7  ( March 1 9 7 4 ) . 

"Reduc ing Me d i c a l  Exposure to Ion i z i ng Rad i a t i on , "  Amer i c an Indu s t r i a l  
Hygiene Journ a l  ( May 1 9 7 5 ) .  
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Maj or Repo r t s  and Pub l i ca t i ons ( c ont i nued) 

34 . Two chap ters in text , Environment a l  Prob l ems in Med i c ine t i t led 
"Exposure to Non- I oniz ing Radi a t i on" and " Ioni z ing Rad i a t i on 
Exposure , "  W. D .  McKee , Edi tor ; Chas . C .  Thomas Pub l i sher , 1 9 74 .  

3 5 . "Types of Env ironment a l  Hea l th Phy s i c s  Data That Shou l d  be C o l l e c ted 
and Eva luated in a Nuc l ear Power Program, 11  in Environmental Impa c t  
S tatements f o r  Nuc lear Power P l an t s , 1 97 5 ,  Pergamon Pre s s , Chapters 
by K .  z.  Morgan in te s t ,  Environmen tal Impact o f  Nuc l ear Power 
P l an t s , by R. A. Karam and K. z .  Morgan , GEORGIA INSTITUTE OF 
TECHNOLOGY SERIES IN NUCLEAR ENGINEERING , Pergamon Pre s s  1 9 7 5 . 

36 . "The B a s e s  for S t andards and Regu l a t i ons , "  in Environmental Impac t  
S t atements f o r  Nuc lear Power P lant s , 1 9 7 5  Pergamon Pre s s , Chap t e r s  
by K .  z .  Morgan in text , Env i ronmental Impac t  of Nuc lear Power 
P l an t s , by R. A. Karam and K .  z .  Morgan , GEORGIA INSTITUTE OF 
TECHNOLOGY SERIES IN NUCLEAR ENGINEERING , Pergamon Pre s s  1 9 7 5 . 

3 7 . "Re lease of Rad ioa c t ive Mater i a l s  from Reac tors" and "Ways o f  
Reduc ing Rad i a t i on Exposure in a Future Nuc lear Power Economy , 1 1 
in Nuc l ear Power S a f e ty , GEORGIA INSTITUTE OF TECHNOLOGY IN NUCLEAR 
ENERGY , Pergamon Pre s s . 

38 . " Transpor t a t i on of Radioact ive Ma terial by P as s enger Aircraf t , "  Re por t 
to Joint Commi ttee of Congre s s  on Atomic Energy , Repo r t  No . l -
Sep t .  17 , 1 9 7 4 ,  u . s .  Government P r i n t i ng O f f i c e . 

39 . "He a l th Phy s i c s  - P as t ,  Pr e s ent , and Future , "  presented at F i r s t  As i an 
Regional Congre s s  of the In terna t i onal Rad i a t i on Pro t e c t i on As s n  • .  in 
Bomb ay ,  Ind i a , Dec . 1974; pub li shed in Proceedings . 

40 . " Sugges ted Redu c t ion of Permi s s ib l e  Exposure to P l u t onium and O ther 
Transuranium E lement s , "  J. Am. Ind . Hygi ene 36 , ( 8 ) , 5 6 7  ( Aug . 1 9 7 5 ) .  

4 1 . "Effec ts of Rad i a t i on on Man - Now and in the Future , "  in Energy and 
the Environment -- Cos t-Bene f i t  Ana ly s i s ; Pergamon Pres s ,  1 9 7 6 , 
Chap ters by K. z .  Morgan in text , Energy and the Env i ronment , Cos t 
Bene f i t  Ana lys i s , by R .  A. Karam and K. z .  Mo rgan ,  GEORGIA INSTITUTE 
OF TECHNOLOGY SERIES IN NUCLEAR ENGINEERING , Pergamon Pre s s  1 9 7 6 .  

42 . "Programs Needed for Educ a t i on and Training of Hea l th Phy s i c i s t s , "  
Proc . Am .  Phy s . S o c . Mee t i n g ,  D e c emb e r  1 9 74 .  

43 . "Recent Deve lopments in Fas t Neu tron P e r s onne l D o s ime try Us ing Track 
E t ch Methods , "  presented a t  Congres s  o f  the I n t erna t i onal Rad i a t i o n  

Protect ion Assn . , Ho l l and , May 1 9 7 5 ; pub l i shed in Proceeding s . 
44 . "Med i c a l  Rad iat ion Prote c t i on , "  pre s e n t e d  at He a l th Phy s i c s  

Mee t i ng ,  Buffa l o ,  New York , J u l y  1 5 , 1 9 7 5 . 
45 . "Ways of Reduc ing Exposure in a Future Nuc lear Powe r E conomy , "  p r e s e n t e d  

a t  Amer i c an Pub l i c  He a l th As s o c i a t ion Annu a l  Mee t i n g ,  Ch i c ago , 
I l l in o i s , November 1 8 , 1 9 7 5 . 

46 . "A Course on Non- I o n i z ing Rad i a t ion P r o t e c t ion for S t a te and L o c a l  

Hea l th O f f i c e r s , "  Proceedings o f  He a l th Phys i c s  Soci e t y ,  Denver , 

C o l orado , Feb ruary , 1 9 7 6 . 
47 . " The P a r t i c l e  Prob l em , "  Th ird Interna t i onal S ummer S c h o o l  on Rad i a t ion 

Prot e c t ion , Herceg Novi , Yugo s l av i a ,  pub l i shed in Boris K i d r i c  
I ns t i tute S e r i e s , Augu s t - S e p t emb er 1 9 7 6 . 
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Maj or Repo r t s  a n d  Pub l i c a t i ons ( continued) 

48 . 

49 . 

5 0 .  

5 1 .  

5 2 , 

53 . 

54 . 

5 5 . 

5 6 . 

5 7 . 

58 . 

5 9 .  

60 . 

" The Linear vs . The Thre s h o l d  Hypothes i s , "  Third Internat ional SliiiiDer 
Schoo l on Rad i a t ion Prote c t i on ,  Herceg Nov i , Yugo s lav i a ,  pub l i shed 
i n  Bor i s  Kidr i c  Ins t i tute Series , Augus t-Sep tember , 1 9 7 6 . 

"Current Prob lems and concepts of the Health Phys icis t , "  Third 
Interna t i onal Summer School on Rad i a t i on Pro tect ion , Herceg Novi , 
Yugos l avia , pub l i s hed in B o r i s  Kidric Ins t i tute Series , Augu s t 
September 1 9 7 6 . 

"Use of Recy c l e  P l u t onium in Mixed Oxide Fue l in L i gh t  Wa ter Cooled 
Reac tors , "  t e s t i mony presented a t  pub l ic hearings on MOX fue l ,  
Washington , D . C . , Nov . 1 9 7 6 . 

"Keeping Dose C oDIIIi tmen t s  ALAP , "  Proc . ANS National Topical Mee t i ng ,  
7 1 ,  Tucs on ,  Ari z ona , O c t ober 6-8 , 1 9 7 5 . 

"Rad i a t i on-Induced Hea l th E f f e c t s , "  S c ience 1 9 5 , 1 5 7 , 344 ( January 28 , 
1 9 7 7 ) .  --- --

"The D i l emma of Pre sent Nuc lear Power Programs , "  Proc . of Hearings 
Be fore the Energy Resource s  Conserva t i on and Devel opment Comm . , 
Sacramento,  Cal . , Feb ruary 1 ,  1 9 7 7 . 

"Coaaents on Opera t i on of the Kerr-McGee C imarron F ac i l i ty and the 
Karen S i lkwood C a s e , "  b e fore the Congr e s s ional Sma l l  Bus ines s Comm . ,  
Apr i l  26 , 1 9 7 6 . 

· 

"Data Interpre t a t i on , "  Proceedings of Workshop on the U t i l i z a t i on and 
Interpretation of Environmental Rad i • t i on D a t a ,  O r l ando , F l a . , 
March 1 - 3 , 1 9 76 . 

"Ro l f  M. S i ever t :  The P i oneer in the F i e l d  of Rad i a t ion Protec t i on , "  
Hea l t h  Phys . ll• 2 6 3-264 Sep t .  1 9 7 6 . 

"Hea l th Hazards from D i agno s t i c  and Therepeu t i c  X-Ray , "  Proceedings o f  
Conference o n  D i agno s t i c  Imaging , C h i c ago , I l l . , Sep t .  2 7 , 1 9 7 6 . 

"Yes is the Answer to Que s t i on of R. H .  Thomas and D .  D .  Bus i c k ,  ' I s 
It Rea l l y  Nece s s a ry to Reduce Pat ient Exposure ? ' "  J .  Am. Ind . 
Hygiene 3 7 , 665-66 7 , Nov . 1 9 7 6 . 

" The Linear Hypothe s i s  of Radi a·tion Damage Appears to Be Non-Cons e rvat ive 
in Many C a s e s , "  Proceedings of Fourth Interna t i onal Congres s  o f  the 
Interna t i onal Rad i a t ion Protec t i on As s o c i a t ion , P ar i s , Franc e , April 
2 5 - 2 9 , 1 9 7 7 . 

" The Need to Reduc e Med i c a l  D i agno s t i c  Exposure , "  J .  Am. Ind . Hyg i ene �. 6 ,  June 1 9 7 7 .  

P r o fe s s i onal Ac tivi t i e s , Memberships , and Honors 

Memb er : 
He a l t� Phy s i c s  Soc i e t y ,  F i r s t  Pre s i dent in 1 9 5 6  
Interna t i onal Commi s s ion o n  Rad i o l og i c a l  Prote c t i on ,  Chairman f o r  20 years 

o f  commi t t e e  pub l i s h ing pre s e n t  and pas t Rec ommend a t i ons on Maximum 
Permi s s i b l e  I n t ernal D o s e  of Rad i o i s o topes 

N a t i on a l  Counc i l  on Rad i a t i on P r o t e c t i o n ,  Cha i rman for 20 years o f  c ommi t tee 
pub l i s hing present and pas t Recommendat i ons on Maximum P ermi s s i b l e 
D o s e  for I n t e rnal Rad i a t ion 
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Profe s s i onal Ac tivi t i e s , Memberships ,  and Honors ( continued) 

American Associat ion for the Advancement of Sc ience 
Amer ican Industrial Hygiene Associat ion 
Research Society of America 
Radiation Research Soc ie ty 
American Associat ion of Phys ics Teachers 
Interna tiona l Rad iat ion Protec tion Association ,  F i r s t  Pres i dent , 1968 

As sociate Fel low :  American Col lege o f  Radi o logy 
F e l l ow :  American Physical Society and Amer ican Nuc lear Society 

Awarded the firs t go ld medal for meri torious work in the field o f  radiation 
pro tec t ion by the Royal Academy of Sc ience of Sweden in 1962 j o intly with 
Wal ter B inks ( Eng l and ) , 1962 

D i s t i nguished Alumni Award and Honorary Doctor of Science Degree from 
Lenoir Rhyne Co l l ege , 1 964 and 1 967 

Honorary membership in S i gma P i  Sigma ,  the phy s i c s  honor society , from 
Berea Col lege , 1 9 5 7 . 

F i r s t  D i s t inguished Service Award of the Wes tern Chapter of the Hea l th 
Phy s i c s  Soc i e t y ,  1 968 

D i s t ingui shed Achievement Award , Heal th Phys ics Soc i e ty , 1973 

Honorary member of Fachverband f u r  S trah lenschutz , 1 973 

Edi tor-in-Chi e f , Journal HEALTH PHYSICS 

Consul tant on Radiat ion and Reac tor Prob lems with a number of Government 
agenc ies inc luding the Nuc lear Regu la tory Commi s s ion , Environmental 
Protect ion Agenc y ,  Bureau of Radiological Hea l th , HEW ,  and the j oint 
Commi ttee on Atomic Energy of Congres s  o f  the Uni ted S tates and a 
member of Pre s i dent Carter ' s  Pane l on Energy P o l i c y .  
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OBSERVATIO�S OF P SYCHOLOGI CAL E FFE CTS 

OF THREAT OF VENT ING KRY?TON 85 
Ro be r t  W. Co lman 

S ince the a c c ident at Three Mi l e  I s l and (TMI ) i n  l a te 

March of 19 7 9 , I have been in a po s i t i on to o b s e rve the re

spo�s e s  o f  people of the Midd le t own and Harri sburg are a both 

to the accident and to later thre a t s  of r ad i a t ion re l e a se s . 

During tha t  t ime , I have been C o o rd ina t o r  o f  a Ma s te r s  Program 

in Commun i ty P s ycho l o gy at Penn sylvan i a  S t ate Unive r s i ty ' s  

Cap i to l  Campus in Midd l e town , have t augh t in co l l e ge c l a s s 

rooms , and func t i oned a s  a p s ycho l o g i s t  d o ing organ i z a t ional 

deve l opment work wi th various regional human service agen c i e s .  

In add i tion , I h ave a t tended nume r o u s  publ i c  mee t in g s  abou t TMI , 

Ln Midd le town and e l sewhe re in the are a , conduc ted bo th by NRC 

o f f i c i a l s  and by local an t i-nu c l e ar group s . In the s e  var ious 

c apac i tie s ,  I have conduc te d  inte rviews wi th local re s id e n t s  

about the ir re a c t ions to the TMI a c c i d e n t  and i t s  a f te rmath . 

( See A t tachment No . 1 for a cur r i cu lum vi t ae . )  

Based on the above , I h ave been ab l e  to d r aw seve r a l  con-

elu s i ons : 

1 ) . As a re su l t  o f  the a c c iden t , peo p l e  in the are a h ave 

experienced a l o s s  o f  con t r o l  ove r  the i r  own l ive s . Many o f  them 

we re d riven to evacu a t i o n  by fear o f  r ad i a tion at the t ime o f  the 

ini tial acciden t , and many fear being so d r iven again on the event 

of fur the r r ad i a ti o n  re l e a s e s .  In th i s  sense , they have b e c ome 

sens i tized to the thre a t  o f  ioni z ing r ad i a t ion . ( Se e  A t tachme n t  

No . 2 for a l e t t e r  to the ed i to r  ou t l ining the se mat te r s  pub l i shed 

1 



�n The ? a t r i a� ,  Harr i s bu r g , O c t o b e r  30 , 1 9 79 . )  
2 ) . Change s in pub l i c  b e h av i o r  o f  l o c a l  p e o p l e  in me e t i n g s  

wi th N R C  o f f i c i a l s  ind i c a t e  incre a s ing l eve l s  o f  fru s t r a t ion and 

an ge r . The tone o f  pub l i c  comme n t  has b e c ome mo re h o s t i l e , and 

anger appe a r s  to be c l o s e r  to the s u r f a c e . P e o p l e  repe a t e d l y  

expre s s  t h e  concern th a t  the i r  oppo s i t i on to t h e  ve n t ing o f  Kryp ton 

i s  e i the r no t be ing heard by the NRC , o r , if  he ard , is  no t be ing 

a t tended to . The s e  conce rn s  we re p a r t i cu l a r l y  evident in com

me n t s  made by l o c a l  re s i d en t s  a t  the me e t ing wi th NRC o f f i c i al s  

a t  the L i b e r t y  F i re Hal l i n  Midd l e town o n  Mar ch 1 9 , 1 9 8 0 . ( F o r  

furthe r d o cume n t a t ion , s e e  t h e  NRC t r an s c r i p t  o f  that me e t ing and 

of a l a t e r  mee ting o f  Ahe arne , Brad ford and G i l in s k i  wi th Harr i s 

burg area peop l e , he l d  i n  Wa shington o n  March 21 , 1 9 80 . )  
3 ) . The re s o lve o f  l o c al p e o p l e  to oppo s e  ven t ing o f  Kryp ton 

h a s  grown f i rm .  At the s ame t ime , the o r g an i z a t ional deve l o pme n t  

o f  the an t i -nuc l e ar moveme n t  in the are a h a s  b e e n  su f f i c i e n t  t o  

suppo r t  popular oppo s i t i o n  to ven t ing . News ar t i c l e s  in n a t ional 

med i a  on March 2 1  and 2 2 , 1980 s u g ge s ted the p o s s ib i l i ty o f rio t i ng 

in the s t re e t s in the event of ven t in g . On the b a s i s  of my ex

p e r i ence and o b s e rv a t i o n , it s e ems th a t  a mu ch mo re l ike l y  ou t

come is a we l l -p l anned , we l l -o rgani z e d  c amp a i gn of civil d i s o b e 

d i ence . T h e  l o c a l  and n a t ional an t i -nuc l e a r  moveme n t s  can s u p -

p o r t  such a c amp a i gn ,  and shou ld i t  o c cu r , t h e  c amp a i gn wo u l d  

d r aw b o th l arge numb e r s  o f  p eo p l e  and maj o r  i n t e rn a t ional a t t e n

tio n f rom the p re s s . Such a d e ve l opment cou l d  conce ivab l y  fo rce 

a new d e c i s i on ,  no t to vent . 

4 ) . I t  i s  impo r t an t  t h a t  p e o p l e  in the area e xp e r ience a s e n s e  

o f  re gaining con t r o l  ove r  the i r  l i ve s by a f fe c t in g  d e c i s i o n s  mad e 

2 

1�9 

ab o u t  ven ting . L o c a l  peop l e  may achi eve thi s g o a l  by s u c c e s s 

fu l l e ga l  a c t i o n s  i n  the cour t s  to h a l t ven t i n g . 

5 ) . Th i s  l o c a l  need to r e g ain con tro l wou l d  be mo re 

d i re c t l y  me t b y  an NRC de c i s i on no t t o  ve n t  in c l e ar re s po n s e  

to pub l i c  concern . 
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_. : : : ·:'\..::li'">t:\0] .J. i l l t O,u.;o. '" _v ,i � "" " '' " 
auy parL of anything for or against 
:1 irn." Indeed. he took offense dec· 
ades ago at reporters who tried to 
sensationalize the i ncident. and 
wanted to tell the Kennedy family 
hi:! would testify in i ts behalf in any 
iibel trial. But then Rose Kennedy 
called him "and really got on my 
butt " to shut up: now he's neutral. 

Alter Kennedy pulled into his 
drivew;ty ,· did he hide? The answer 
from Kennedy 's press aide is une· 
qui vocal: .. 1 spoke to the senator and 
h e  informs me he was not hiding.�' 

THE COP'S recol lection differs: 
"He had gotten down in the frtirit 
seat of the car." \Vhitten told re
porter Kamholz. This was not infer.;· 
mation freely volunteered: the re
porter had asked i t  "the story about 
hidin g  i n ' th e  back seat is true," and 
the former policeman -- reluctantly 
set the facts straJght on exactly 
where in the car Kennedy had been 
hiding. ' 

Did Kennedy receive speciat 
treatment in court? Magdelene An
drews Poff. The DaHy Progress re
porter at the time. recalls seeing no 
Kennedy name Oil the arrest blotter. 
but discovered flve warrants with 
Kennedy's name in a court cash 
drawer. The judge, no w dead. 
.. threw me out of court.'' 

If you want to believe the Ken· 
nedy version of all this. he was inno
cently driving along, perhaps a little 
last. perh�ps with his rear lights 
cut, when he was put upon and con
victed by a pack of vindictive Vir
ginians. 

But if you believe the cop and 
the local reporters, a.s I do. a pattern 
of character emerges: in 1 95 1 .  raced 
with flunking a Spanish exam. he 
pan icked aud persuaded a ringer to 
substitute for him, and for that was 
expelled from Harvard: in 1 958, 
with a sheriff on his tail, he pan
icked and tried to escape and was 
convicted: in 1 969, when his com
panion drowned, he panicked and 
left the scene of the accident for 
nine hours until someone else dis
covered h!s car. 

\Vhen i!l �ig trouble. Ted Kenne
dy's repeated history has been to 
run, to hide. to get caught; and to 
get away with it. 

A Thought 
'"l don't :0:-::ow or anything better 

t han a ·.o,.�n l t  you want to Sp@'nd 
monev whe:"1! it will show. "  - Kin 
Hubb�rd. 

,.... ,- · " · '� ·  � ..;  ..; . I V ,...- ,; . ,_ ;, .;.. 
br!ng outside food in to perhaps four 
million starvin g  people. It might, 
you see. _just get into the bellies of 
the Pol Pot people. 

. 
_A_T_'l'_A_C

_ifr_·_::E
_c·-IT-�·-.o-.-2-/ 

, ; ::; v ... ; .1...ain .. ..:> .J. u u •  .. � •• u ,.... t" "=V J.- • =  ..;<.�. . ... 
!:hey • ·ctidn' t  know" what was goi ng  
on .  . 

This time. the whole World 
knew - and did nothing until oow. 

Our Readers Write 
TMI Is A Mental Health Hazard 

EDITOR: 
THE HARRISBURG AREA has 

changed since the Three Mile Island 
accident in late March. People in the 
region no longer see the man· made 
world around them as safe. People 
have a new sense of personal vul
nerability. 

Pro-nuclear sources are suggest· 
ing that the at!cident is an indication 
of the safety of nuclear power, not 
its dangers. They say that this is so bec ause containment  was not 
breached, a full meltdown did not 
occur, and because there is debate 
over physical health effects. of the 
relatively low levels of radiation 
which were emitted. 

This position ignores any psy. 
chological damage produced· by the 
disaster and its aftermath. In iact, 
the damage done offsite seems 
largely to have been psychological. 
And It is the psychological effects 
which most interest people from 
outside the area. Understandi ng the 
nature of these effects is critical for 
understanding the meaning or TMI. 

We can draw on dlsaster litera· 
ture for help. (Disasters are sudden. 
unexpected events which damage 
property and people. By \his stand· 
ard definition. the TMI accident was . 
clearly a disaster.) Psychological 
damage seems to come from two 
sources: immediate stress from th.e 
disaster's impact itself. andfcontinu� 
ing sensitization to the possibi lity of 
future disaster. 

The stress effects are usually 
shon.lived. if painful. They include 
depression, irritabili ty, agitation 
and anxiety. The stress can lead to 
disruption of work and relation .. 
ships. The problems people experi· 
enced during evacuation faH into 
this category. (Interestingly, disas

. ters tend to agitate and disrupt peo-
ple, and not to drive them c:-azy: 
Anxiety is a more Ukely result than 
schizophrenia.) 

In Harrisburg, the continuing 
sensitization effects are the most 
interesting. People still twi tch a bit 
when they hear the- term "radia· 

tion"; they respond quickly and neg
atively to th reats of future radioac·
tive releases from TMI. [ hear that 
outside researchers are beginning to . 
refer to a ''Harrisburg hysteria." 
Why. they seem to ask. is ther& so 
strong a reaction here, i f  the acci
dent was minimal i n  its immediate 
impact? 

As it happens. the events at TMI 
could hardly have been better de
signed to produce long�term sensit· 
ization. Three characteristics of the 
events were particularly i mportant. 
First, in coming so close to a me lt .. 
down, we were exposed to a near
miss situation, so that- we could im
agine all possible scary outcomes 
from an almost incredibly large 
threat. Second, we were aU vulnera� 
bie, since radiation respects no high 
ground. Tnird. and now perhaps 
most important, it was a high tei:h· 
nology accident, compounded by 
human error. Since the same people - Met·Ed and NRC - show every 
indication of planning to use the 
same high technology, we are ex
posed to a continued vulnerabili ty. 
And outsiders wonder why lDC:l! 
people act conceDted? One additional consideration. 
Direct stress effects, as I said, are 
usually short·lived. However, there 
is increasing evidence i n  the llten.
ture of latent traumatic neuroses 
from disasters. In other words. peo
p le can have anxiety symptoms 
which show themselves in behavior 
only under :idditional, later stress. It 
is for this reason, along with conti'n· 
uing sensitization to threat, that re
opening TMI. Unit 1 or .2. would be a 
serious mental health hazard. 

The best corrective for fee!ings 
ot \o"Uinerabil ity is success i n  try;ng 
to regain controt over one's life . 
Localiy, the clearest way to do this 
is to work successfully to close TML 

-Robert W. Coii!!an, PhD 
Harrisburg 

(Editor's Note: Coordinator of 
the Communi ty Psychology Pro
gram at Pennsylvania State Univer· 
sitv at Middletown.) 

1\ Th � Po..t r't ot -l 1 ft�r rh b��o, 
· .  O ct  ) O J  l "\ 1 't f> •  �'l: 
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The Harrisburg area has changed since the Yn ree }ti le Is l and accident in late March . 

Peo p l e  in the region no longe r se� the aan-Qade wo rld around them as safe . People have 

a ne.t-1 sense of pe rsonal vul nerab i l i ty .  

Pro-nuclea r s o u rces are s ug ge s t ing tha t  the a c c i d e n t  i s  an indication o f  the sa fe ty 

of nuclear powe r ,  no t its da�gers . They say that this is s o  b ecause containmen t was 

no t b re ache d ,  a fell me l t  down di d  no t o c cur , and b e cause the re is debate over physical 

health e f fe c ts of the relat ively low l evels of radiation which vere emi t te d .  

This position i gnores any psycholo gical damage p roduced b y  t h e  dis aster and i t s  

aftermath . In fac t , the damage done offs i te seems largely to have been psycholo gical . 

And it is the psychological e ffects which mos t interes t p eople from outside the are a . 

Unde rs tanding the nature of these e ffec ts is cri t i cal for unders t anding the aeaning 

of TI-ll . 

As it happe�� �  the events at !}IT could ha rdly have been b e t t e r  des igned to p ro duce 

long- t e rm  sens i t i z a t ion . Three charac te ris tics o f  the events we re partic ularly im

por tant . Firs t ,  in coming so close to a mel t  down , we we r-e expOsed to a. near-mi s s  s i t u

ation� so that we could imagine all possible sca ry out comes from an almo s t  inc re dib ly 

large th rea t . Second , we we re all vulnerab le � s ince radiation respects no high ground . 

Third � and now perhaps mos t  importan t , it was a high technology acciden t ,  compounded 

by human e rror .  S ince the s ace people--11e t.-Ed and NRC--shcrJ evi!ry indication of p lannir. 

to us e  the same hi gh technology , we are exposed to a con tinued vulnerability . And out

side rs -onder why local people a c t  concerned? 

One additonal cons idera tion . Dire c t  s t ress effects , as I s ai d ,  are usually short

live d .  However, the re is increasi n g  evidence in the literature of latent traumatic 

&euroses fro� dis as ters . I n  other Yards , people can have anxiety symptoms which show 

thecselves in b ehavior only . unde r addi tional , later s tress � It is for this reason , 

along wi th continuing . s ens i tization to th re a t � that re-opening 11U , Unit 1 or 2 �  wou l d  

H' e  c a n  drato� on disas t e r  l i t e ra ture f o r  help . (Disasters are sudde n �  unexpec ted event 
be a serious mental health hazard . 

whi ch damage property and people . By this s t andard defini tion, the �IT accident was 

clearly a disas te r . )  Psychological damage seems to come from Co�o s ources : immediate 

s t ress from the disas ter ' s  impact i ts e l f ,  and cont inuing sens i t i z a tion to the poss ib ility 

of fut ure disas ter . 

The s t ress e ffe cts are usually short-l i ved , if painful � They include depression � 

i rritab i l i t y ,  agi tation and anxie ty . The s t re�s can lead to disruption of w�rk and 

rela tionships . Tne problems people experienced during evacua t i o n  fall into this catego ry .  

(Interes t ingly , disas t e rs tend t o  agitate and disrup t peopl e ,  and no t t o  drive them cra zy :  

Anxie ty is a more likely res ul t than s chizoph=enia . )  

I n  Harrisb urg , the continuing s e ns i t i z a tion effects are the mos t  inte res ting. People 

s ti l l  t wi tch a b i t  when they hear the term " radiation" ' they res p o nd quickly and negat ive! 

to thre a t s  of fut ure radioactive releases f rom Trrr . I hear that outside researche rs are 

beginning to re fer to a "Harrisb u r g  hys t e ria . " Why , they s eem to ask � is the re so s t rong 

a reaction here , if the accident Y�S mini�l in i ts immediate im�ac t? 
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The best correc t ive for feel ings of vulnerab il i ty is s ucces$ in t rying to regain 

control ove r one ' s  li fe . Locally � the cleares t way to do this i s  to work s uccess fully 

to close TMI . 
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Neighb.ors of_ TML· 
·· . �--�-_, .... ". '/ 

'Keep - your _ krypton!' 
. . - � - .  . . 

_ .... 
MIDDIEFOWN, Pa. - Hundreds bf 

angry, shouting re8idents of the -
Three Mile Island area jamined a 
local fire hall last night to denounce 
plans to vent radioactive gas from 
the crippled nuclear plant 

"Keep your krypton!" chanted 
many of the 500 .people In the hall. · 
The hall has a capacity of 400, and 
police said that 100 to 200 people were 
outside. uilable to get in, and that 
many . of them pounded ·on glass 
windows and doors. 

'J'h� _ _  U_�--���!•r _ _  �gulat()rY 
Commission CNRCJ had . called the 
meeting to explain apd discuss its 
proposal to vent the radioactive kryp
ton from. the sealed containment ' 
building, as well as pOssible altern• 
lives to . venting, but the meeting 

· turned into one or the most hostile 
. among - the · scores held since th,.; 

Three Mile island · CTMIJ nuclear 
accident lasUiarch 28:- :. .. � '  

Officials trying to explain the vent: 
ing plans were interrupted frequent· 
ly by the audience. "This is going to 
be a long evening for all of us," said 
Richard Vollmer, director of the -fiRe-,; te���;.j;;;n stariaioo. 
and .someone-- in the crowd yelled, 
"You earned it!" Others cheered lust
Uy. 

A- 1 

Metropolitan Edison Co .. operator 
of the damaged nuclear power plant, 

·wants to release-57 ,000 curies of kryp
ton 85--so.that it·can start cleaning up 
the reactor containment building. It 
has been , seriously contaminated 
since. the accident, the most serious 
commercial nuclear breakdown in 
the nation's history. 

John Collins, the NRC's chief of 
·op.ratioiis at the plant, siidthe 

. maximum radiation dose anyone not 
actually on the plant site could re
ceive from the venting would be 
about a fifth or a millirem. A chest X
ray involves a dose of about 35,-milli· 
rems. 
' This month,. the NRC staff recom- ' 
me,nded- that plant operators be al
lowed to go ahead with the venting. 
The five NRC commissioners will 
have the final approval, and that · 
cannot be given until next month, 
after the public has had JO days to 
participate· in disc��ns �t?c:Jut.Jhe, 

. pfmifnotlier meeting ,;;lj be';hed
uled solely to hear public reai:tion to. ·· the report. · : 

·Metropoli�n Edison Co.� �Perator 
of the plant, wants to release S7,000 
curies of krypton into the atmo
sphere from _the containment build· ingc· . -

Krypton is byproduct of nuclear 
ftsSion and bas spread through 2 
million -cubic feet of air inside the 
huge containment building since a 
serious reactor overheating accident 
last March 28. 
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NRC told of a ·  community 
living on the brink of fear 

By Aaron Epstein IJI4uir�rWahi..,_Bt.lr-
W ASffiNGTON - Six neigh· 

bors of the Three Mile Island 
nuclear power plant yesterday 
gave the federal Nuclear Regu· 
latory Commission (NRC) here 
a ponrait of a community in 
crisis -' people on the edge of 
mental breakdown and vio
lence, families leaving their 
communities for good. 

They told of animals dying or 
mysterious diseases, vegetation 
Wilting and Wildlife vanishing 
and of residents 'who fear the 
cumulative effects of radiation 
they cannot evaluate. They said 

• that no one believes anything 
that a politician or an official 
says. 

The encounter was similar to 
a meeting in Middletown, Pa, 
on Wednesday night, when 
angry citizens overflowed a 
local informational meeting 
called by the NRC staff. The citi· 
zens berated and denounced

. NRC officials and their plans to 
release radioactive gases.. On 
Thursday night, a similar sce
nario was followed during the 
NRC hearing in nearby Eliza· 
bethtown. · 

The three ,meetings are the 
first at which citizens from tbe. 
area have · angriy confronted·. 
nuclear. policymaker.s ·-with 
their fu_ry and· frustration sinCe 
tl!�- �!1����-J.L ,'Dg:_ee __ 
Mile Island (TMJ) was crippled ! 
nearly a year ago. ' 

Yesterday, for slightly more 
than an hour, the six residents 
- a  nurse, a farmer, a hospital 
administrator, a· psychology 
professor. a ..m_inister __ anci __ �- 
homemaker - described their 
fears and the fears of ethel'S" in 
the community. . -

A resident protests at NRC meeting in Elizabethtown 

·# :,The ·p;ople of the state of Penns;- ---</ti a �Uu; a�cordin� to Jane Lee, a 
. vania feel we've been sold down the farmer- rrom En-ers, "We're - -con
·tubes by everyone," said the nurse cerned a�ut.these.pe9ple _that are t;m_ 
Nancy Prelesnik of Hershey. "We ar� t�vergeofcrackiitg up mentally.''' 
crying out to you to _ really listen to- · j �e. commisstone_rs_ ·he�r� sto�es 
us." ()J.: rowdy_·_commumty- meenngs, m� 
· For the most part; the three oi the 'cltiliiOg one at which 8n offiCial·was 

five . commissioners present did lis- nearly attacked by a teacher who 
ten, attentively and with appar.ent became "a raging· wild man," and 
sympathy, but they spoke little ··and · they heard of mothers who are afraid 
did not commit themselves to any to leave their children alone in case. 
course �f action. of another nuclear emergency. 

Afterward, - however, John F. ."I'm getting scared," Colman said, 
Ahearne, a physicist recently _ ap- and another citizen added, "It's a 
pointe4 by Presidint Carter as tern- · very �xplosive situation." 
porary chairman to give the NRC �ccusing- · , the . commissioners oL 
more direction, said he would speak remaining in their '_'ivory tower" in 
tQ the two absent commissioners and Washington; the citizens urged them 
set up another meeting· to consider to go to the-TMI-area.the'mselves and 
the citizens' complaints. face the frightened people. 

The Rev. William Vastine of New Each time radioactive - materials 
Cumberland ·told Ahearne that by have been released from TMI, one-of 
now "your credibility is so .shattered the citizens said, "it's just a little bit .. 

The meeting was �eld at the 
citizens' request, and the six , , 
said they were a representative � 
cross-se�li-on selected-aft�r .the NRc 
had responded to the request. · 

They were disturbed by the latest 
announcement of a-planned release 
of the radioactive gas, kr)rpton, from · 
TMI, but they said their anxieties ran 

that you don't have a chance. in a Out the key word is 'cumulative.' " 
carload to convince us (that the TM1 Vet the residents still have no-way 
plant is safe) .  I would like very much of knowing how much radiation has 
to believe, but hundreds of thou- - accumulated in their bodiest Ms. 

far deeper. · sands don't believe . . . .  ' Prelesnik said. 
"The greatest contribution You can "You cert'afnly should have" fig. 

make, my friend, is to close those ures giving · that information •. 
plants.1 • • •  We have had it." Ahearne agreed. 

The core of the problem, said psy
chologist Robert Colman of Harris. 
burg, is the TMI neighbors' "absolute 
distrust" of their government at all 
levels. · A- 2 

He wondered, though, if no one 
believes· the NRC, as. the citizens, 
were saying, would anyone. belie� 
its figures? 
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One resident replied that NRC fig. 
ures would help but that "we have · 
faith only in ourselves." A group of 
citizens not appointed by politicians
should take on the job of getting the 
truth to the people, he said. 

Among the six residents' other 
recommendations; health· and envi
ronmental studies, federal money to 
clean up TMI and help the area's 
sagging economy and appointment of 
a health expert and an ·environmen
talist as-NRC commissioners. Most of 
the current commissioners -have sci-
ence backgrounds. . Ms. Lee distributed reports from 
area health surveyors and veterinar· 
ians . indicating that animals, from 
cats to cows, within five miles of TMI 
have been suffering increasingly 
from bone and muscle ailments and 
breeding and respiratory problems 
since 197� ... 

f ;· · 
She reported defoliatiOn of: trees, disappearance of Wildlife and'painful deaths of birds and other small ani· 

· mats. " . ' 
"The entire 'system d-own there. is being affected. by something," she ' said. "It is e�ent'itally going ·to filter , 

- down to us." 
· Already; some - residen-ts are alarmed by- the recent.<fiscovery thatan abnormal number of children -four times for the amount e_xpectable - were>born with serious thyroid defects iri three ' PennsylVania counties during the l�st nine months of 1979. 
One of the counties is adjacent� to the Three Mile Island reactor, which . has emitted radioactive iodine, a known cause'·of thyroid disease. Officials have said, though, that those · defects almost certainly .. could not have been caused by radiation (r.o_m .the-reaction� ..;, · ::.· 
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'Venting' gas at T;MI: 
Playing the cruelest game 

The staff of tho Nac:leer Regulatory 
Commisl:ioa has recom.m.ended. that 
krJplou ps trapped in the damaged 
rQCtOI' at the Three Mile Island :o ucle
ar plant be released into the atmo
sphere • soon • poslible. There is a .. strocll posllbill(J"' that the five-

. member CODllllission will soon approve 
the stafi' proposal. acconli.al to one 
coauDissioll m.ember. 

It is im.pen.ttve that no radioecttve 
ps be venled. The poteatial for llar!ll 
to the residents of tbe area aroUDd � Mile lsl&DcL and the health tlu'ut such a relNM poees to their 
oifspr'tDc. iS lOO grat to permit that to 
hlppea Despite ctaim.s � :me offt· 
cials tlW the levels ot radiation to be 
vented are WitlliD federal safety Umits, 
it is a seieu.liflc fact that all eJqiOSRr"8 
to ndimoa. poses potential harm to 
Pf88111 ud future generatioas. 

1be: NRC IDd :\letropotitall EdiJou 
Co;. operatOrS of the rMCtOr, are plliy. 
iDe 0111 the cruelest of aU psyebologi· cal pmes wttll tb.e people ot PeJulsyl· 
Ymia by usen:il1g t.bat the alteruttve 
to ftllliDC is a fU' more terrtble riSk. 
illvolvtDIJ l..U of highly r..uo.cttve 
water alSo- trapped in the rector. In 
odMr words. pt radiated !lOW at low 
� or race the prospect of tUSSive 
closes later. That 1s the option beiq 
ctvea to 1odivtduals Uv� near tbe ractor. 

Offldals blive kllowtl Since a (ew 
days after the accident last �arch 21 
that the kr'YptOD gu bad to be removed 
befon ct-.u, could occur. From that 
time on. · �Utm Edison 1w 
remaiD.ed studfast in its plu to vent 
the ndioecavtcy into ttle atmosphere. 
It JUf be a futile exercise no• to point OCLt that if someocte iD. authoriry hMI 
rejected tUt idee oatri.ljht. and i.asfead 
dululded that lbe compay bepD. a SMrcb Cor eqllipmeot to remove the 
pssafely, that lbe equiptaeot could be 
Deuill& rucliness DOW'. Then is technolov to c1o so. Pbila
dolpllia Electric Co. bas pun:hued 

_ c:ryopnic equi:pllleDt - •llic:b liqui· nes � t.brotllh usa of ·exuemely 
low tellllpenntres. Cacilitattn& their 
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cootainmeot and safe removal - for 
its Limerick reactors under construe· 
non in Mouqom.ery Co_uncy . •  \fter the 
accident. the company offered to ra.ake 
that equipment available to MeO'OpOtitaD Edison ofrtcials.. accordiag to a PE 
spokesm.an. Adapting the CfYQieDic 
equipment to the enormous dem-a.p 
operation at Tb.ree Mile 1s1and woald 
take time and mooey, but tectul.ieally it 
is possible. expen:ssay. 

NRC offiaais DOW admit operaton 
are ''11Tin4 blind" in their job of moai· 
torinc conditions Inside the reactor because measunnc equipment there 
no longer functions. They Sllf thllt 
equipment masr be repaired and re
paired soon to ISSdre that the rac:or 
core doesn, overbaL Apin. theY raUe a specter so terrt ble thllt. tlley 
ba,e. it reduca the b&lards oC venlillg 
to relalively small levels of risks to lbe 1 
public. I 

The NRC plans to- solicit public 
CODUDeJI.t Oil the staff proposal tO vent 
the ir)"p{ou. ps. NRC Com.misrioaer 
Victor Glli.asky bas mgested that tbe 
commislioo itself go to Mldd.leiOWD. -
site oC the ractor - to hear what tile 
public has. to SIIY about the plan md to 
carefully explain it :o area residents. 
His proposal is a good one. The tMOP(e 
oC ceattal Pennsylvmia have every 
rtght to believe tbat their safetY and 
COilCerDS are being comptetely �ored 
by those persons !lll.kiruJ; decisions 
about no. Perba'P' ir the NRC meaa
bers see and tlear the furs many peo
ple Uve about ttle venting plan. they 
lllil1 not be .so casual in sbruq1q off the poteadal health tlaards of the 
proposaL 

There i:l one question the residentS 
D.ear the reactor should most definite
ly ask the tive coiDJiliai_on membett 
Why h&s the NRC resumed iiceDsiluj: o.ucle.er pll;nts without requiring tbelll 
to Qave equipment oa buuL or :It !eat 
radily available. to trUI radi.oeettve 
guis like �ma in· the event of fu
ture accidentS such as Three Mile Is
land? It is au: uswer the NRC owes to 
the peoJJie of central Pennsylvania and 
aU Amer:icms. 
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'IrM!IAngerB.oil� Qv�r 
. ' . P-ublic Tell§ NRC Offi�i�l��: I • • 0 • • • 

.'W.� _Ar�·sicl�, W�.::�\.�e :T��e�� We ArJ �ngry' ··· · · 
' . . . - - ·. - ·- ;; . . : . _' - - - .'· .,. � :..: . :-- . . .. ... '- · . . · .  - . . . � •' · · .. _ , . -- .. 

. 
. . 

� 

By John Dryb..,d 
lttlemp�rwrr JovrtMJI Jlolf 

· MIOOLETOWN ..J Tbere 'was hooting and howiing, 
chanting and crying. waving of signs, wearing of cos- ' 
tumes, !feiling of soda and potato chips, and strolling 

· tele-;ision players Wednesday night in M iddletown , 
. W.ere members or the Nuclear Regulatory Commission 

and other experts tried to explain the proposed venting or · krypton g-. from the Three Mile Island raeility. 
NRC members came to the'. Liberty Fire Hall here to 

; explain the venting proposals. plus alternatives, to the 

: f:f� �!����,��a��·���;����!�:::�;.!��h��:.ii:: . 
· deputy director of or the NCR·s TMI technical support 
starr. asked at one point . · : 

The people or the area showed at every opportun ity 
that they didn·t believe anything the experts said. and 

· they didn ·f want that krypton· gas vented. "We are sick. 
We are tired . W�are angry r .. said one woman in the au- . 
dien_ce. 

_ 
� ·- , . . .  -� _ . .

. >· . .  . _ · :._ 

Some spoke emotionally. and said lhey didn·t believe .
· 

the ex(l"rts. Others spoke rationally. and said they didn ·t · 
bel ieve the experts. ,· : " · · . ' . ·. . . • . •. ·•. 
1 . If recommendations to vent tbe gas are accepted by·. 
the NRC, venting or krypton gas could start next month 
at Tl\11.  Wednesday night's hostile crowd said they op-

f:S.:, t�:!ti::��g
-. -�m� ,�e� �s��ns. ���� .s�i�:  __ ... 

·�re 
-�il� : ' . 

Tbe large brick Liberty Fire Hall holds 400 people. • 
according to an annouftC1l!ment made at 7-:35 p.m. By 7 : 15· 
p.m., tbe halt was packed . AU the chairs were filled. All 
the standing room was taken. . - -.  _. · . . ·_ _ · 

People stood outside and beat on the doors to get in . .  
A fi�e .company spokesman - announced that the doors . 
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woo[d be iocked. and thai anyone ;.ho .opohe<l . . do�r would be "reinoved from the building, " even ir pOl ice .- ha� .to do iL ·· . . . : : .· � · ··� . ; .·. : 
. 

· ·• 
· . A man. standmg m one comer of the room, vorced a .· prediction �hen the hooting and howling and yell ing al 

- the NRC officials began early in the meet ing . · . 
1 ' : · ., " 'Everytime one of those guys ·gets up to say Some- . : thing," the man said about the officials. "they're gOnna give him_ a hard time. So, no one_�s-

. 
gonn:t _ com_e ?ut of here knowing anything at all." ; , - - - · _.�·- .  '_. :' . . .� ' �  .. . . . · ·  -� man.who said that waft being prophetic. Most.or .. 

· . _ the tJme dunng Wednesday mght's meelmg, dependmg 
· .whl!:re you sat or stood in that nre !Jail, much or_ what was ' being said was unintelligible. • . · r ,  · -·, · . . . ; .  · -· · . . .". - :those who spoke from.the head table wer� com::tant- · 

· ly interrupted. Insulted. shouted down. A m1ddle-aged - woman in the rront row leaped to her reet every few minutes, rari up to the front' table, shook her finger at  one o r ._: 
another Of the panelists seated there, and cursed at . them. . · . . · 

·. .· ·· : Clo�ds of cigaret smoke dri�ed over the heads of · · speakers and spectators, choking some of them until ti-_ nally somebody opened one of. the doors to vent the 
smoke. ·, ·_ ·- : · · 

·· .On orie side ot the roo m , ·  a bay ·wa!5 opened, · and women (pres��ably from the fire company) sold COfrce, soda, chips and pretzels to a Steady strenJTi or customers: 
. -. .  Some or the t_elevisiOn reporters :md their couTt.era-. � and-microphone-operating assistants stayed on the sides · or the room. Others wandered through the aisles or angry people - sometimes attached to one anoU1er with com. ��nicati�n . cables � aiming the _ round ey� <l_nd the _ _ qu: -. ·: ' Afcwe VENTING flog� 1 · .. • _ .. � 
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. . Vt::f,}i�'!g:-:Q f_.,(}_�·s.0 .. f_ro_f!i Tff/1 I 
t!i�g�;iAit��r�OjpUbliC 

��-���f:L:��:�:��-�i;:;���f�-:�·_:
-'f1�s"i1t1�::{�:::�::.������e���;:t1���ti��J · t��t .���m���;�rf.��� 

crO(lbone g1in at people with hostile comments. <-·-::::-;?.:. --�-,. . around to the same things: They didn't trust �let-Ed, the 
-- · - <Jile TV reporter thrust a copy _of the "Environmen--';"':: .- : NRC, the. government. And_ they didn't want that gas 
tal:'l';s�essment for DecontammatJOn" report mto the : . - ·-- vented. · . · . · · · . 
haMs :Of a woman at t�e en� of one aisle. "Here ! Pre-- · .  They stood in unison, a t  various 1nterva!s, waved 
tend you 're reading this," the reporter said, motioning tn :- their signs ,  and chanted tbmgs li'<e. "Keep your kryp-
his:retnale camera operator to zoom into a tight shot of c' _ ton! . .. , _ - .  . • · ·. -, : :-

_ ·. 
the•opened re�ort, "We don't wanlyour face;" the TV _. _ People from Middletown said' they·d been promised 
reP.,rter toid the obliging ·woman . . "Just your hands,.\ _ . · answers at previous meetings ,  and hadn't recei\·ed 
holdiog the re�ort.·• - -.- - . - .-;  : ;-r:� ,. � - - • . . ; · �  • · · · I ,-. _ · . -- them. "As of today, I haven't heard nothing- from your 

·.Two men� wearing plastic· suits and oxygen masks.,·. · office,"  one man said into the microphone." . 
held·a .. stuffed. homemade dummy, which had "N.R.C,'' , :·� ·'· · One woman asked for audience applause as a vote 

. printed on its hat; One pf 1hem led chants and cheers ::\-- • _ meter as to \\'ho w ants the gas vented and who doesn't. It 
from ofhers m the au;Uen..:e throughout the meeting. · ·> �·· '.: � ... ;,was unarumous In favor of not '-·�ntlng the gas, except for 

· · . ·'Before the meeting started •. the man,. who asked for · ·-- -:-. one person who apparently- misunderstood one of the 
· silence in the room. told •very body that the dummy was -_. _. :_ . questions. He applauded for only a split second when 

. . "�lr.)i'.R.C. ," and that they should "make sure thiS guy ,_,, _- there was a call for applause from those who want the 
. (Mt•�'I.:R.C.) doesn't get away easy.",• _-_ . : :: �"--·- · · : . · · ·:.. ,._.,_. · gas to be vented. This brought an angry cry from one · .... . I !H� said · that after the meeting was "over; 'We're :.:.:: . . - man or "Where is that bastard ! "  . . . - . 
- · gonna-:tar and feather this nice gentleman Cthe duminy);:_·;_, :� . ... - .  Women stood up and sooke in weeping voices about 
: and· ..send him auf of town." There was Joud applause at · : -�: ·· ·· .- · their concern for their children if they breathe the. air 

· : U1aC. �d a great Wa\"ing of signs. - ; -"' • .  · ' . .  - . - -,· :: _ . : · filled with th e  vented •as. Men did the same, sa);ng they 
: Some of the signs said things li<e :  "Krypton Kills ':·-- · __ were _seriously considering leaving the area with their 

(below a skull and crossbones) ." _ "Even : Superman _ families if the gaS is vented. · • · _ 

,, Can.'t Survive Krvpton," :'With Met-Ed We're Dead," - - : · . Officials continued to explain that the �as "won't go 
and:�'!'fuclear Bombs o,nd TMI - Activate Either and . :. . away by itself;· and that some of the peopte in the area 

· You,re·Likely To Die. '� -· . , '·- " . . _ -- - · ·· ·- c · . ,- were-expressing concern about "living ·.vtth the TMI 

; �· .-Richard Vollmer. director of the NRC's !:'>!I support . _ _ · loaded cannon in their faces" if the venting of the gas 
statr.:.early in his remarks satdc "This doesn't look like , isn't controlled: .• -

· it•s·gotng to be -� - particularly g?od occasion for any of -. . � : A a nuclear medicine expert tried_ to ariswer qu�s-
us.�:.:: . ... :':. ; . :; . : . ·  . . . · · , :  ..:. ·· . . .. . : · -:  - . · . ·.' � · .. . · tions about oossible harmful effects of radiation on 

That was another propbectic state!"ent, followed a· ·_ · •. · humans by ding reports from experts and studies :r.ade 
little: tater by one from a woman who sa1d she came from around the world. . . "' · . . 
Washington. D .c . :  to get 10 accurate transcript of what .. . .. ·-/ -;  .- · · Buf the angry people kept bringing up the ract that 

.... was:·sa.Ict at the meetlllg. 5he asked for orderliness. She "'� -... · experts disagree on these studies and r�ports, and that 
d1dn.:t get Jt. ....... -, • . - - they believe no one re.aily knows the actual har:w.ful ef-

"Wh"en CoUins stood uo to show some sl!des and ex- fects of radiation. 
plain the various alternadves to venting the krynton gas -. . · . At one point, a man from Mechanicsburg asked 

· at Tlii. many· in the aqdiecce yelled insults. \Vhen Col- . - . VoUmer where his family would be during the venting, if 
: lins got to the· technicai jargon of his presentation, one - · · it's done. Vollmer said : "I ' ll be happy to bring them up 

· man yelled : · ·Talk E::glish ! ' '  There was loud applause. ' here.'' . · · ·, 
At one ooint. VoUmer said: "Ladies and gentlemen. This seemed to de!igb.t the man f:om ��echan-

if \\.'e can ·t · r:?id the 
_
:neft!ng, \\o"e .em: ca� it 9ff." :_I'hey icsbur� .

, 
·":ho the_n g�t fr�� \"ot!m:r. the i�:�orr::�tion .t�� t  

held the  mee�.ng. . . . .--
, . · .  he haa �hl ee chlldr--n. 1 • •  e man ::!atd he -�on � ae a �  ms_ 

The people ]inerl up �o speak at two microphones house when the gas is ve:1ted. but he or'fered it to 
pla.cei in t�e center aisle. They were supposed to ask . Voilmer. ' ' . . .  102 Orchard St . .  ;.�-ach:-�nicsburg. · · the :"!lan 
qu��E!�ns about what th� :\RC people we!'e pr�enting._ . said. "3ring ·em (yoarner':; d:iidren. ,.; .. nc! :•our ·.nfe. "  
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· . �: By Tom 1�/ield · 
' ·; ; lnt•lllr•nt•f' Jtn�maJ Staff .! : · · • 

' < .- . · Th�sday night in E!izabethio;;!ti
officials of Metropolitan Ec!ison: Co.
felt t.'1e after-shocks of the e!!':otionol 

- : · quake t.'1at hit Middletown one night 
. . i_.earlier at a public· meeting. . . . :. 
-- , . The subject was the· same': :.ret 

Ed's proposal to vent radioactive. ·gas 
• .: ti"om. the disabled reactor building at · 

· ··. - Thr� )liJe island. . . . . , :  . . : . · . 
Protestors - soni.e shOuting, sorr,.e crying, some cursing .. ..:_ poured out. 

�eir anger at the proposal. one yel!· tng : "How in God's name do you �eo-
pie sleep at night ?"  . 

· - · ·  . · Others.. fn . a  crowd o( several .hun� · 
.-: dred persons ar Elizabethtown .Hig� 
· ·. School pleaded loudly with the protestors. to · ·st:lut up 'and sit down, "  as. One 

male voice out tt. · . . 
' The meeting was a-public !Jrieti.ng '  

by· ),fet Ed about on-going c1e.anu? work at the disabled reactor. soon.:� sored by the state's Department or" 
Environmental Resources. ' .. 
· , At . the ear!ier meeting in :'Y!idd.!e� 

, · town, anger focused on st3.£f members 
, ,of the :-fuc!ear Regulatory . Commis4 
t sion. who have re1:omrnended appr9v. 

al for. the venting of 57,000 curies . of 
krypton gas. 

-

. 

· · : · Afterward, the agencr's chief. re� 
gulator, Harold Denton, ca!!ed . the 
meeting· "probably the most raucous 

: :· · assembly we've ever had·." . · . . ' /' · T' da ·-ht 't  as '' • ·-d · � .. , � .... _. ... urs y ru& • .  w .ne .. -� • .:S :urn . .  .. . .  • ' ' . -
' . . . · . ·· . -. Fifteen· minuteS · into an e.xDiaria
·'; : � tion of ct.�e how the nuc!ear - pl�nt 

�· works, .. utility se!lior · vic� t)reslde:lt : • : _ .. , Robert Arnoid was inte!"!"1Jpted. 
; �  " '\Vhy. don't you get on with what 

' · · .� : people war.t to hear ? "  an e.xc�ti!d 
· young man yelled, !eaping to his �·eet. 

Peoole acoiauded. :\ · :,.a!f dozen · 
televisiOn c!'e\Vs turned the�r :ig!":.ts 
toward the ·young ma!'l, who �<e_pt �p 
his outbursts . 

"Show 1.!S on the chart wher�· �t 
Leaked mday , "  a woman shouted , ;e. 

: .... m,._J_,..., on.•• o, H..., .�:�.. ferring to a :ninor radia�ion reie:.1se. · . . A. gas-masked nerson�protestin� clans ·:o vent radioac- . ·' '.'Let the man taLk , "  yelled back. a 
·tive gas from Three .>!ile Island, hOldS up a dummy, he says

'
. .  man who looked co be about 50. 

reoresems the , . ·  :--1 uclear Regulatorv Commission. The : · , Ftve� _mmutes later, . as Arnold .. dummy's sign reads : "  Do you have sometrjna I can rake for ·; .  began a�aJn : ·. . gas ? . . .  , . :�. - · · · � 
·' · . ' 'Tell us �nere _ the, !eak ts today, 

�-.::�-�� ... -�i::;;-�:2.:�--.:��:,.:_::.:·. �'"'-. . ..:.. .. : ... �:.� .. _;_:....:. ""._::�a�:��o
�,�fcee�otng �a do about :t� 
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Bainbridge,:i:aneaster;· shakes � . . . .  Arnold of Metropolitan Edlson 
· to vent radioactive · center, John Collins, an official ot we 1�uc1ear · . . · .. 

�� right is Roberr.. <: Regula
_
tory Co�issi�n. · . ·: ' · .  . ·-· ·. 

- - - ��M·: , ,_ . . ;, }�t �?:E,; . : · ::
a

·

.:

:· ; :�:

·F?,, : ,,��

s

;.--'

"

·�

;,,·x?

H:; ·

l'-

_

 

· 
• '�e:� - .1 et. . , . .  eels - .  e a1::�"'"'i" "��,��r*�,M���g� 

·-:.: · : · ' . "Let, us talk. We haven't been lis-: 
.: � tened to siaee the-:u:e!dent•• - another 

.
. 

· woman. ' � . . . · 

Somebody suggested a show of 
.. · bands whether or not A.'"llold should 
• . . -'continue his talk with charts and a 

pointer. Lola of hands went up on both 
.. sides, more on the •ide of lettin�.the 
. audience talk. · · 

: ·meei6i�·�;;i �;� -��iled io� Met Ed to :� -
transmit information to the public: He • .  : 

: urged that Arnold be given a chance. · . . \• ' 
. . · ''SJ[ down and keep quiet.. You're · ··· 
- pald;wit� our tax · doUan, "  said ' . a.· :  
. womatrin the second row. ·  · ".: · ·· . . � ,., · '.'Do · vou want a · riot �n · y.;w. -:-;:: 
hanc!,�;��t tl>�m (audience _members> .,: ·i 
_speal\,. , sne crted out. . · . . .: . . ·:_� . . · �ran to the woman : �·I don't _want , , .  
to hear.Jo':' eilber. Sit down."  · : 1  .,_.� 

· .�ala. m turn. had a- suggestion., ;, 
·Why 110t let members o f his  staff. taik .:·: 
briefly. about the i<rypton?  "Then _Uke .. :; 
ao. hour now for questions and then g.-: � 

• baek:fc(the br!eting: · - .. · .: -- -. � 
Hostile voice -:-. "You· don't. have,-'j; 

any �!ioice. " • :· : ·· . - - :i:!. . Met Ed officials stroc!e �o lie mi.::: 
'eroahiifie. Mike . Morell tal.'<ec! about . 
.. why 'hii 0roposed �ie reactor building .,. 

At the microphone on stage;: a 
state officiai. Richard Boardman. ad· 
mollisbed the . crowd. He• said the· 

pur�";. Beverly Della . Loggia . talked., ; 
, · abo�adi.at:on �orutor�g . tn thet � 

plm;·,-utd Bill. Riet!lle told about off··:..� site�nitaring for krypton gas. "·· \ :...-...� 
�,. a 

178 

· .. tC you weren't going tO let. itj,o.::-����:.��ucl!m:,:U�����:· ye 
. • ed.i� 

i\ll. elderly man waa given th•.: , c:!lai!Ce to osk the first. question of the.,;; 
que§t!\ln period. �o microphone. hm.; j 
beell;:p[aced in lie aisles. He had to'.' . =�- the. stage. A :Une _form�

;
\\ 

' '!'he man�s question turned ouno· ·, 
be .C:f.eading of a newspaper editorial., 

, op��ing the !<rytpon venting .. Th_e edi.: . 
· ton�as_ from the_ Philadelphia In- : .  
�uu:e .. wh1ch callec! 1l "the cruelest of . ;  

. .  all �hological games�.· . -:-•- - · :·.: .,. 
: -�on�

�m ��� ���izn�e -� �·.: �k �· qu
:
�� � : ;l:lie -� Wioved oil ihe interrup-.: 

. tion:�'2nd. continUed. re�g, to. ��� 
· pia�. . . . . . . ,_ . • .  ' . · .,J . . �e ·.vanted · to know; why_. did Met·.:; 

Ed �;ect an aiternatiye for the gas 1 "." 
Wh,..:lid the ulility reject cooling �he · · 
gas �10 a liquid m a c:yrogenic- pro.. ·. 
CesS •!ready built for- a nuclear plant 
at !::ime..tick'! _ _ _ - ·· - · -- . · -� -- � 

te,;:��"J:e�fc� ����1e: �:. · 
ommend it be used;.·. Morrell answer-
ed &lr Met Ed. . . · : . 

;The audience wanted more of an 
answer·. . 

, on������:J.· that's the reason, " so� · 

; "Money , "  came the echo. . · · · . 
. . ;��rrell _tried again. "Three ._rea· 
. sons, be sa1d, . . , _  : · . ' . . ·. 

· . . ·. ;First, the system .would "take an 
. ':excessively long period of time to put 
· intd o!lf!ration . "  up to 2� mon�hs- The · 
· utility has stated. a belief that waiting-. for·some such system to be installed : 

:1eould pose a greater risk· to the .pubtic· . , :. dian venting the gas .. because of leaks � 
' )n_t!>e reactor system, . · : · . : . · . ·. 
: : - - ' ; < Second, the ' techno,logy· is:_ ·"not :·, : ... P��; :the �g�ni�· p��: . .  ;;�: 
·, not; 100 percent effective· ill removing;• 

· . _the:krypton anyhow ... only 70 to 99 per- .. . , . . :. eeljt." ," . ' 
·
' ,; .... . . "• • . 
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' , : Arnold said Met Ed had reacbec! 
· "wnat we thought was in the best in· 

ter�t of everyone concerned." ,, 
. · • Voice - "Didn't your decision 

haie anything to do with costs?" 

if•; Another voice ,... "At /east _admit·_ 

· . -: ; ·"I 'm confident in 'my . ·own· mind .. � cost was not the essentlal factor : 
' · in llrriving at a decision;: Arnold re- , 
: . plied. : :  ' . . :-, . ·. 

·; : .. ! A man in· line to ask a question vo- ·• . i !unteered another· soluiion for getting · 
.... rid' of the gas. · . · · 

· 

· " 
. r i "How ·about letting some · of us . ' ! - •anti•s·- we'll ch1p in the cost - build · ! a pipeline to all your houses ? "  : · i . ! Many in . the audience cheered . 

.:. Mot Ed officials were stone-faced. 
· -< "W-.·re talking about people · with. 

. . hearts and souls· who are being trau-
. matized. What do you do with those . 
·-!�Sfchological casualties ? "  asked Tom . : 

. .Bainbrid.Jie. who identified himselt as· ; 
·: · a �erry. ·rownsbip school teacher from . - i  
·, Lancaster. . · · · . · · . , • ;: · : : _ He got a standing ovation... �-- · · · ' ·  : 
: · · - <. -::We recog.'Uze,'-' Arnold · said. : 
: · "there's a great deal or psychological . 
· stnss." 'He said the utility i.s L"}'in!ftO : 
: "minimize · •  that stress-. by removing · 
; its: source - the ,.... .. . · .-' ; ·< He said riddmg it .�� a "controlled : · nilmner" was better- that the risk of it 
; leaking in an uncontrolled manner. � ) He said the NRC may even _want 

Met Ed to vent the gas over a: period of . 
•· ·"few days" Cor that reason, instead · of the 60 days the utility proposed. 

· · The p�blic. will get at !east. "10 
days' notice , "  h e  promised. , .· .. 
:1 Arnold. dresSec! in a gray suit. · was c>lm. · "! h<inest!v believe an 

: awful tot at. worry is ioing on over · 
· things that do not nect:SSar'Jy warrant· 
that worry, "  he told the audience. . · · 

. "How do you sleep at mgbt!'� 
came the repl>:, ____ :!. _ • · 



i.Y Tom Infield l�tt•�W•nc•r Jt111mal Shzfl 
Pressure is mountin� on the :"'u

clear Regulatory Comoussion to per
mit consideration or public mental 

W.�:! �ilehfs%_i�!.�:i't 1:he re�tart of 

'The undainaged reactor has re
mained idle siilce the nuclear accident 
a y<ar ago at Three lllile Island Unit 2. 
Legal hearings on the restart may 
begin by late summer. 

In a histo')·-makmg recommenda
tion, an Atomic Safety and Licensing 
Board said recently the co'mmission 
"may and should consider p•yc�ologi
cal stress ar.d community fears� •• 

itan B�:f1s��
e 
t�a�t.:

e
��

o
������o:� 

�a�q�=��fi'!:"t'��J�:�;:r:J����gr! by ���n �!���Fo�:�in��mselves 
said last August they Were unsure 1 
fea�s caused by the t:nit 2 acciden 
were legally "rel.vant" to Unit · 
hearings. They asked for argument: 
on both s ides . 

· 

:\ number of stu�ies have at 
chiatrlsts from He�hey Medical Cen
ter, Drs. Joyce Kalen and Enos Mar
tin, interviewed 200 persons and said 
the nuclear accident caused "massive � 
collective stress . ' '  . 

• For at least some people, · . the . 
stress lingers. That was made plain at ; 
two large public meetings last week
dealing with a proposal to release ra- · 
dioactive gas from the crippled pian!. . . 

At a meeting in Middletown,  NRC. 
officials."were shouted · down, insulted 
and called "y_ou animals" by a crowd _ 
of 500 mostly-angry residents . • · 

Staffers we•·• admittedly shaken. 
Harold Denton, the agency's chief re
gulator, called it "probably the most 
raucous assembly we 've ever had . " 

The foilowing night in Elizabeth
town, 1tet Ed officials got a dose of . . 
virtually the same thing , with protes- _ 
tors pleadin g :  " How in God ·s name do · 
you people sieep at nig!lt ? "  

· 

Intervenors in the Unit t restart . 
hearings said later they hoped the . 
emotion would heap more pressure on 
the five NRC commissioners to admit 
mental stress as an issue . 

"I would say they're probably 
going to admit it," 9redicted Jim 
Hurst, president of People Against 
Nuclear Energy <PANE l ,  a citizens 

, group in Middle•.own. 

� ......aNTELLIG�NCEI JOURNAL,. Lancaster, Pa., Monday, Marr:h 24 , 1 980 . 

-Stre�s Of TMI 
Rest�rt May �-
. .  � ·. 

Be Considered 
"I think people have been talking · and talking and trying to get the stor . across they don't want" that plant an� 

. they're begiM!ng to scream .. Hurst sa•d Sunday . 
• 

.PA.l'IE intervened in the hearings on )US! the one issue of stress . Other "-•ti-nuclear groups have taken a broader legal approach, among them the Newberry Township Three M;le Island Steering Committee. 
· • 

"We are hoping they do hear the 
· "psychological issue, because it's one 
or the main · issues. · involving that' 
plant," said Linda Dominoski, a mem-

. ber or the steering committee. . . · .. 
"I think when an industry's beeA 

disrupting our· lives ' like they have · 
, · ours in the last'year, .there•s no way it 

caMot be allowed as an·issue. " - · · 
. Both group leaders said the level 

_ ol.stress. will riSe. even more iC Met Ed 
is given permission to release kr)rpton 

- gas from the Unit 2 reactor . building . 
next month. 

· . · 
"I see violence erupting, and I 

- . also see a lot or people leaving the 
area. It's been pushed to that point . . .  
It's a fight · Cor survival down here 

. now, ' '  Mrs. J)ominoski said . 
Removed Crom that emotion , the 

- liCe_nsing bo�rd was able to consider 
' · -:only one question : Do the laws govern-
. ing · nuclear �wer plants permit 
, - stress to be wetghed as a factor in the 
- determining the impact reopening . 

would have. • 

The state oC Pennsylvania · and 
Cour legal intervenors rtled briefs say

. ing . the . commission . could consider 
stress. . 

· 

The board itself concluded that 
'stress probabaly cannot be recognized 

.... under one law - the Atomic Energy 
Act - but is includable under another 

· ··- the National Environmental Policy 
·Act. 

"We recommend that we be per
mitted to include such issues in t!lis 
proceeding for the purpose of direct!y 
reducing the causes ·of psychologic�! 
stress, "  the . Ull'ee-member board 
wrote. 

However, the panel said it didn't 
see how stress · could be put into rr 
• ·full-scnle cost-benefit balancing. · ·  

Met Ed  and the NRC staff had ar
gued that the public's stress isn 't justi
fied . but the board said it doesn't mat

. ter. 
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"We urge the commission t o  re
ject out-of-hand the arguments that 
the commission should ignore commu
nity fears of TMI-1 operation because 

. of the assertion that thos� fears are ir
rational. ' '  the board wrote . ·. 

· The board also said · 'Precise nu
merical quantificatio n ' '  of stress isn ' t  
necessary. 
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: .  Stress Caused by Accident Is  Studied 
: concerned that people tiYu.c near 

the crippled reactor at 1bree Mile 
Island may be sut!erinc from expo
sUre to .c:bmnic suess. a team of 
mental health prolesstimals began 
inter.iewing them last November 
to assess the psycbological fallout 
from the accident. 

This Friday, on the anniversary 
of the event, researchers from the 
Western Psychiatric Institute and 
<;tinic in Pittsburgh will begin the 
second phase of the $375,000 study 
!unded by the National Institute of 
Mental Health. 

Evelyn Bromet, the prlncipal in
..,.tigator, said that sbe and her 
colleagues selected three groups 
likely to bave suHenlCI most: moth
ers of young cbilclren, clients re
�ving psychotherapy' at social 
service _agencies and employees of 
the nuclear plant. · 

"OUr goal," Dr. Bramel said In a 
-telephone interview, "ts to examine 
the effects of !!ving in a chronically 
stressful situation. We want to 
know wbat happens to people after-

wards, and what kinds of feelings 
the anniwrsary of the event may 
trigger." 

Dr. Brumet explained that the 
stucly would compare these individ
uals With people living in Beaver 
County near the Beaver Valley and 
Shippingport Power Plant, twin nu. 
clear reactors where no acddent 
has occurred. 

1be results of the November in
terviews, which took one and a half 
hours and sought information about 
anxiety or other emotional upsets in 
the last year. are now being ana
lyzed and will be publishecl in May, 
sbesaid. 

1be second series, pending ap. 
proval from the Office of Manage
ment and Budget, will ask about the 
individuals' life history in terms of 
mental health. 

Dr. Brumet bas requested fund
ing for a continuation of the present 
study, and an extension that would 
include a population living near a 
coal-firecl plant. · 
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TMF s ·neighbors find . .  it'. 
refuge in their faith 

By Lillda Loyd ---
. MJDDlEI'OWN. Pa. - A year ago, reunited they .. spent mgre· time tO. 

members of Glad Tidings Aaeembly gether. ' . 
of God Church. near the stricken "It did bring onr. family closer to 
Three Mile Island nuclear iJiant, God." said her husband, Vaughn, a 
gathered to hear their minister sol· mechanic at Bethlehem SteeL 
emnly say, "I believe we are living i1> . His wife added. "I saw a stronger 
the last days." · love of the Lord because I lmew he 

The frightened churchgoers wes watching over us. He had to. 
. prayed, sang. hngged one another Otherwise, it would be all over." 

and sometimes w�t in the following "People have re-evaluated their 
days. . lives and sort of shifted some of their . 

Theenddid not come; · values," said the Rev. w, Jackson . _ . Afterward.... many belieyed that Otto of Wesley United Methodist 
they had been spared only by "God's Church. "There hu been a reassess-
band upon the situation," $lid Eileen ment of thin liS . lmpo�t;-· thiS _l�· 
carlson, a housewife who lives near eludes I deepe!!ing of one's falt!L 
the reactor. "It hd'llot happened in earthshak· · •we really .raced deeth. 1 was · ing proponioiiS. Rather, it hu been a  
afraid," she Slld. "The Lord ga_ve �e quiet accomplishmellL" · 

assurance. He took bold of�y life. Tlie religious revival hu not swePt 111 the year SIIICO the crisis, Mrs. i d · r. hi ci ca lso •-- ade "stronger com- the area n a t:amat1c ,as on, er-r n .... m a !1)'111011 say Residants are not forgo. mitment'' to God, her church �d her mg worldly possessioiiS or everyday family. She IS not alone. pleasures. ltiStead, a subtle spirituail· 
Several local clergymen say · the ty iS mlxlng with the unease and lluo · deepening religious feelinp; :t�t resentment that followed the acci· developed here during lest spnnp; s dent. . crlsl_l-HLiiQUm.lllQ(( entirely, And "It' has touched people's l ives in a wl11le life goes on m"!'ll as befo: . greer. way," said the Rev. Richard A. there hu been a 1estil1g effect Youti of St. Peter's Church· i n  nearby re,!!g0us,a'="".

d !illite �vi..;,l or Steelton. "It  was_ a great shock, l ike at ��� a e 
n in church the t1me President Kennedy was = . .!;d

n";M :;'!,re, 1 young , ki l l�d. Or like during a war. 
,
People 

stock�r at a store, who attends �gu;1 to a�� themselves what s most 
the United Methodist Church in 1�·fn'!"��tte�. of days, almost every. nearby Royalton. . thing these people bad worked for -

People of all fBJtliS have told their their homes .. their farms, their mate
religious leeders that they hi•• a . rial possessions - was almost gone," 
new appreciation of _the fragility of said the Rev. Stephen Sparks, pastor 
human life. Some Slld they thonp;ht of Glad Tidings Assembly_ of God . "By 
more deeply about questions involv-,, Saturday night or the crisis;· thou-

.J!!i _lhe. laeat!i�llfe, the � sands of families had left the area. In 
of death, the value of materialthlnp. leaving, they didn't know. if they'd 

One who ·says the accldeilt deep. ever be able to come back." ·• · 

· . ened her faith iS gray-haired Merg• . Once ·people returned to· Middle
ret Poley. She recalled that, befOJ:e town . many returned to chnrthes. as 
the 'kontrolled. releases of J'ldia. well. The surge in attendance has 
lion, "I worshiped my furniture, all been gradual, though, and not all 
three rooms of IL" But sll1ce then, · congregations report a "spiritual 
she said, "I put my furniture in per· ·. reawakening" among their members. 
spectlve, where it belolll!"- 1 realized. Bul more than half a doze.n local 
that'all you really have IS Jesus and . ch urches do, including Seven Sor· 
yourlovedones." rows of the Blessed Virgin Mary, 

HOIISOwife Barbara Burkett. who a Middletown's only Cotholic parish, 
year ago took her two young SOliS to where daily Mass attendance bas · stsy with a reletlve in Delaware, said doubled and Sunday attendance has 
that after the family members were improved more than 10. percent 

among the parish 's 4.000 members, ���rding t�'\�T2' George V. · Lento-

"The levels seem to stay t h e re," he 
said. "Once people got the .taste of a 
good thing; they stayed with  it." 

At Glad Tidings, a Pentecostal 
church, attendance doubled to 200 in 
the months after the Three Mile Is
land accident. The growt h  has beer. 
"�o tremendous" that the congrega· 
tion plans to construct a new b uild· 
ing to hand le the overflow. 

Across the Susquehan n a  River in 
t i ny Newberrytown,  attendance at  St. . 
Paul's United Methodist Church has j 
risen tO to lS percent from a year ago. : 

"In light of possible disaster, peo
ple have been more aware of their 
faith and their need of God;• said the 
Rev. Harold E. Millard. 

At · valley Beptist Church in Mid
dletown, where membershi p ·  is u p  21 
percent, the Rev. Bill · Reese said, 
"The crisis at TMI has brought cibout 
more of a unity in  Middletown. You 
can walk down the street and get a 
genuine hellb and a sm'ile. There's a 
genuine concern for people, and it's ! 
overflowing in the church, but not 
centered in the church." 

The Re.v Pl\ld .( . flt'i.((\t..h,  vicar of 
51. Michael and • All Angels Episcopal 
Church, said he had detected "a bet· 
ter interpersonal relationship be
tween congregants, a little more 
warmth and com passion. . 

"In every church you find some 
friction ·and bnterness.'1 he · said. 
adding tbat"'diis acci�ent seemed to 
m�llow people'S attitUdes.'' · · 

Pastors said t h e  crisis  had 
strengthened fam ily t ies. 

"One particular couple was having 
marital difficulty when suddenly a 
year �o they found themselves out 
of the� area in a wooded campsite 
with nothi ng but the husband, wife 
and child," recalled the Rev. Rol and 
Prouse of First Church of the Naza. 
rene in Harrisburg. "They suddenly 
realized wb.at their real values were, 
and it made a strong marriage."  

Minutes away from Three Mile Is
land, at St. Peter's Lutheran Church, . 
pastor David Newhart has counseled�: 
congregants "who are not necessa.ri� 
ly opposed to nuclear power, but are 
concerned about the safety and wel-
fare of their families." 

100 . 

"Some see the n uclear plant as a I threat; others see it as a means of 
economic growth," he said. "But they all are very much in love with the 
area and have concerns about their 
town and want to protect it." 

A year after the accident. an "unsettledness" still pe�;vades the com· 
munity, "and people ar.e apprehen
sive," said the Rev. Abe Ediger of I Cal vary Orthodox Presbyterian Church. 

"The economy has suffered. Real 
estate values have gone down. Oppor- : tunities for businesses coming in is : negative," said another religious leader. "Whether or not they resume 
the nuclear reactor, concern is for 
the future and what's going to hap- . pen here." 1 
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The fears over TMI 
canriot be smokescreened 

"Wby can't the· state of Pennsylva
nia find a few thousand dollars, " Sen. Gary Harl (0., Colo.) asked Nuclear 
Regulatory Commission Chairman 
John Ahearne Monday, "to find some 
local experts to assure the people there 
that you aren't going to gas them to 
death?" 

During the hearings of. the Subcom· 
m.ittee on Nuclear Regulation of the. 
Senate Environment and Public Works 
Committee, which Sen. Hart chairs, he 
and his fellow senators heard in in· 
tense, and clearly frustrating, detail 
about the response of the people who 
live near the Three Mile Island nucle
ar �tor site to the prospect of vent· 
ing radioactive krypton . gas Into the 
atmosphere. . · 

Mr: Ahearne, in !lis testimony, re
ported on the meeting last week at 
Middletown, Pa. ''There was anger,"'he 
said, · "frustration, bitterness, fear, ·a 
complete miStrust of anyone who is in... 
&I official position." Then he and oth-; 
er officials of the NRC reiterated their · 
position that the radioactive krypton . 
gas which is trapped in the contain· 
ment building ot'lhe TMI reactor muSt 
be disposed of before the clean-up of 
the reactor itself, with its deadly core 
material and highly radioactive cool
ing water, can begin. The NRC's posi·. 
tion, and of course that of Metropolitan 
Edison Co., which <>perates t!Ie plant, is 
that venting the krypton into the atmo
sphere.will not pose a health hazard to 
people in the area: 

Sen. Hart's more detailed response 
wis to ask: "Wby can't the Pennsylva.. 
nia legislature appropriate $10,000 or 
SSO,OOO or S100,ooo· to hire nuclear ex- . 
perts. . .  to look at this cubic yard of gas 
and tell people around there it's not 
going to burt them?" The context of 

that suggestion was Sen. Hart's con ten· 
_tion that Pennsylvania officials had 
failed In calming the fears of the peo
ple of central Pennsylvauia. "I would 
think the suite ·of Pennsylvania would 
have some responsibility," he insisted. 
" This is just one i�ce of where 
state governments are not being re-

. sponsible.'' 
Sen. Hart's criticism of Pennsylva

nia officials is 180 degrees off-target. 
Gov. Thornburgh and his· aides man
aged the most reliable and responsible 
performance of anyone In the TMI cri· 
sis. Still, the senator's frustration·, 
perhaps. is understandable, if it is as
sumed that it is based on ignorance. 

If he were to go to the area around TMI. if he had Iiane to the. meeting Mr. 
Ahearne ci� if he will go to future 
ones promised. by the NRC or, better 
yet, organize some of his own under 
his subcommittee's aUspices, that igno
rance could be erased. 

He woold :perform an important 
national public service if he would do · just that, and begin the process of 
educating Washington officialdom to a 
serious and growing social problem of : 
the NRC's and the nuclear indnstry's_· 
- and .their . .  predecessors' -- own 

· making. Sen. Hart would do particular· 
ly well if in· scheduling Senate hear· 
ings at the· site he would insist that the 
commissioners of the NRC go along -

· and that everybody listen. 
They would hear a great deal, ·and 

perhaps come to understand why there 
is profound - and- fully justified -
opposition-to the venting of the gas. 

They would hear from good, solid, 
skeptical, tax-paying citizens, with not 
an anti-nuke activist _among them. 
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They �auld hear from people who 
have been lied to, by Met Ed. by their 
government - their federal gove� 
ment - whose officials bumbled and 
spun their. wheels in impotence· in the 
immediate aftermath of the March 28, 
-1979, accident - the worst In the 
American JIUclear industry's history. · 

They wouldliear from people studi· 
ous enough to know that the same pro
testations as are now being made about 
the krypton venting were made about 
radiation from nuclear weapons tests 
in Utah and Nevada in the 1950s, as 
both U.S. troops and civilians stood by 
- only years later to be shown II) have 
inordinately high rates of certain 
cancers and other health damage. 

If they heard that, and listened - to 
the social problem as well as to the still 
far from certain scientific estimates of 
potential health damage - they would · 
demand that the gas be disposed of in a 
way other than spewing it into the 
atmbsphere. ' 

If they don't do that, long-latent 
cancer and genetic damage may not be 

. inevitable. No responsible scientist is 
absolutely certain of that, either way. 
But one thing will be absolutely inevi· 
table. That is that the fear, the frustra
tion and the "compiete mistrust" of the 
government will significantly, and 
dangerously, increase. 
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)ngoirtg Fallout: Fear 
By Harvey \Va�sem1an 

I'Ev.-aERRY TQV.-:-;SHIP, Pa. -
It's bee."! a year since the acci�ent at 
Three :'tome lsl&nd l:Jut the air in the 
ccm::lunity surrounding the plant is 
L'lick-er !han ew·er with anger and fear. 
In fact, in seven years of worYJng to 
stop ato:nic reac!ors in my O'lft."'D home 
tc·.�o-n, )Tcntag-,re, :'-!ass., and e!se
"o\"h':re, r"·e n-ever er,ccur.tered a com
mur.ity so close to the brir.k of an u� 
heaval over L'le nuclear i�sue. 

The reasons are m:illv. For one 
thing, people in the !arm Count;y sur
rounding Three :\file Island now be
lieve that the plant bas been banning 
their animals sinCe 'lr·eU before the ac
cident. For four years now, Jane Lee, : 
who lives on a farm in the vi.l1age of Et
ters, has been collecting atfidavilS 
from area farmers on what they call 
••strange goings-on .. with their ani
mals. Their accounts include a fright
ening array of biological problems in 
animals ranging from cats to cows. 
The list includes spontaneous abor
tions, stillbirths, sterility, mutant off
spriDg. blindness, defective bone 
stn»cture and sudden death- ali witb
out clear causal explanation. 

Dr. Robert Weber has also noticed 
problems. He is veterinarian in Me. cb�csbu.rg. IS miles from the plant. who has practiced in the area for 32 
years. Early this month, he testified be
fore the Public Utilities Commission in 
Harrisburg that since 1976 he has been 
encountering widespread bone prob
lems amOng cows in the area. After giv
ing birth, he said, the cows ••go down and can't get back up.'' Dr. Weber said 
further, in an interview, that in the 
summer ancl fall of 1979, ••atter the 
plant went bad, •• he began performing 
one caesarean-section operation a week 
on pigs that were unable to dilate prop. 
erly despite sizeable hormone injec: 
tions. He said that previously he had been called on to perform only one or 
two such operations a year. At the·m� 
ment. he says, he is .also performing 
two such �"";'}e'r�ticns a week on goats 
and s!:eer j one or two a year had been the iJOCmal . ·�. 

• 

Privately, both Jane Lee and Dr. 
\\"eber susyect that the problems are 
coming from the power plant. possibly 
from radiation, possibly from sub
stances sent into the atmosphere through the cooling towers that may 
be altering the chemistry of the soil. Charles ConnolJy, who Jives in clear 
,;ew of the four cooling towers. also 
has his suspicions. He says that when 
the reactors were operating, rainfall 
running off his roof would kill the 
grass around his house and wouJd 
wash into his cisterns a milky white 
substance that would make animals 
who drank it '"lie down and get sick. " 
When the reactors stoi)ped operating, 
the milky substance disappeared, he 
said. Mr. Cormany, who has lived on 
his farm since 1913, says that >ields 
from ltis farm have dropped notice
ably since the opening of the !irst reaC
tor in 1974 and that since the accident 
at· the second reactor, wild birds, 
game animals and snakes have 

-greatly diminished in numbers. 
In recent weeks, hot debate has de. 

"·eloped over statistics indicating in
creased infant mortality and infant hy-

1 pothyroidism in area hospitals. One 
York family has filed suit · against 
Metropolitan Edison, operator of the 
reactor, over the post.accident still
birthof their child. One Mechanicsburg 
couple wonders quietly if the birth of 
their daughter with the dreaded 
Dov."D's Syndrome, a genetic defect, 
might have somehow been ifnked to the 
accident. One Hershey woman chose to 
have an abortion and then had herself 
sterilized rather than rear an infant 
where ''it will never be dean." 

Noone has defmitive scientific proof 
of what health problems the emissions 
have or have not caused. But local 
residents are furious that no official 
study bas been done on their animals, 
and many are nervous to the point of 
breakdown about what might be hap. 
pening to them and their children. 
Some have begun a muJti·miJlion-dol
lar class-action suit ror psychological damages stemming from the accident. 
Many say they would move "in a 
minute" if they could sell their farms 
or houses and find jobs elsewhere. 

Indeed, there are hundreds here who 
once · welcomed nuclear power into 
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their neighborhood but w�o now curse 
:'-!etropo!itan Edison, the �udear 
ReboJl:itory Coillrn.ission and the state. 
Many are starting to turn public m�t
ir.gs with utility, state and Nucl!:ar 
Rezu!atory Commission officials into 
harsh con�rontations. They don't want 
more krypton gas vented into the at
mosphere. They don•t want reactor 
No. 1 restarted. They do want reactor 
No. 2 dead and buried. �!ost of all, they 
want some c!ear answers about the 
health or their animals and families. 

As a na�ion we have an obligation to 
make sure that those answers are 
forthcoming. There are 67 reactors 
licensed for commercial operation in 
this country, and 87 under construc
tion. To my knowledge, none of them is 
immune to what happened at Three 
Mile Island and none of us is immune 
to the kinds of emotions its neighbors 
are feeling. 

Harvey Wassennan, a long·time anti
nucl.?ar activist. is author of .. Energy 
War: Rti!ports From the F�t.. •• . 

'-> 
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Residents of Middletown, Pa .. , meeting about Three Mlle Island. 

At least 14 mental health studies have been conducted among affected Pennsylvanians. . . . _.., 
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. escarcners r1rz 1ng A112£i_ety in t he Air 
!lear 3 1Vl11e Island 

By BES A. FRA.:'lKLIN · 
Sp...:i�l ta Th� �ew York Times 

MIDDLETOWN Pa., March 26 � 
\\:Oen ordina

.
ri!y -Taw.abidlng, solid citi 

zer.s - ho�ewiyes, laVw-yers, mother 
and fath�rs - sta:-:d up and shriek in pu 
lie that they and their children are being \ driven to t..'"l.e e1ge of sanity, and that 
some of them may leave their families or 
becc.me violent, psychiatrists take notice. 

A.nd they are, again, here this spring. 
As a r:e·.•• decontarni:1ation plan at the dis
ab!{;d nuclear plant at Three Y.i1e !�!and 
�ses �:HI rno� potential hazards for L"-:.e 
pe.J?ie in this area, many of wtom are 
pretesting angrilY and fearfully, re· 
searchers are studying the thousands of �-�=!!".S driven from. nr afnid to 
1ea ·:e t�.�ir  homes a year aft�r th� acci-' 1  
de:l! a yeat_agQ. 1 

re�y1������ll�e������r:?�
e

fin���:. � !  
one of t.1e reports says, that "the major 
health effect of the accident appears to 
ha ·-1e been on the mental health of the peo.. 
ole .. · 

• 

"' At the sarr.e �i�e. while some of the 

I ��;
t
�n 

h
��;it���;�

e
�o�r�e����u���� 

l �t�h�h��i��nr����
a

�:o�
s
i��

e �!���� I effect "transient." Tpe stress effects, acj cordi:tg to t�e major Federal study, "dis-. 
sip a ted r.:a;ndiy ar:10:1g most groups. "  I Now, howe..-er, some o f  the mental 
health experts here say that there are 

, ne-.v and worrisome si�r.s that the nsvcho.. 
logical remission that s0me reports found 
to have Occurred in the months after the 

'accident may be coming apart. ( l 'A Lot of New Stress• . ! "There is new data",  as one psychia
lrist put it. "There is a lot of ne.'l'L.Stress. 
We're not sm·eit hasn't becom� chrcnic" . .  

The stress is the announced plan of the , 
Nuclear Regulatory Commission t9' 
purge the 200-foot-h�gh, concrete TI)r-E!e" 
�gf���l��gj� ����

a
�f��;t���

t
��

e .C 
ing the radioactive gas into the .-L� air 
of Dauphin Countv - and of the area 
downwind of the · prevailing easterlies J 
·along the shores of the broad Susque- ! 
hanna River. - l Q_n Fridav. the first anp.ivers� of the I a�dent, �f.i!_�ef.Q!!d-.E_�eJ�rthe larg_e_s! I m._entaJ""bealth study - ,a_"S37.5,QOO�- . 
se.��?iCea�cyfr.eNational Ir.st��ute of : 
�fer. tal _ Health· -=-ILt.6_._i5egin. -resu-ming an:a--r:�i"titig rne set o( lnterYle"Ws con-: 
ducted listVear.- --- ----. , �V,-EVelyn Bromet, director of · 
psychiatric epidemiology at the Western 
Psychiatric Institute in Pittsburgh, and 
the project director, is to report on t]}�� 
.-e-interviews with the s':!Qlects of iF.e sllli!y :-'-.:9.ID.e..n ... ��_!gl_!:Q_b!_r:_g__c;ni!�-�o ;QS-��rit=-�h�\·�:a�a�sk:��};J;i���-

i local rne:1ta\ health climes a,nd ',l,'or:..�rs 
at.J.h't react--or.---- - - ·--=-----=; 
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I': - Dfs=:�t.:ra,gih� P.e;x.rt Ex;>e<.·t-211 ������!�����EI1B�?�::1?�:j� 
refe�e:rby I-:ershey Medical c::;,t��.- is to J 0� ! report on the acci_dent's effect' t�a �? t.�r���d- not � d!sCi:ss �the· ·5tuaY 

i�l,llK�� �-� · an  ·-u..,officia( �·o.hour '""forum'" 
Ytaped Tuesday night for broadcast by a i Harrisburg television station on Friday, G"tness after witness spoke in anguished 

nd trembling voices to a panel of Fed�. �...,��icials. :· .· -_.,/ 
' - 'Scared to Death• ' · · � . ' .  -· t "I am scared to death;• said Mary En-
erline. "I  have a ·2-yeai-old son and 

I very night when I pull his shade down at 
bedtime, and look out the window and see 

rthe cooling towers, I nearly cry. I am in a 
panic. I have never'cor..sidered myself a 

1 ";alent person. but I am beginning to 
think I am going crazy -:- 1 do believe I 
a

�:::,rge Hickern�;,'a v�ter�n local poli-. 
tician and civic \ead�r. now a commis
sioner of Lower S�·atara_Township, a few 
miles from the r�actor, said, _"This is a 

, very volatile situation and could be very 
r dangerous. I visualize that we· could have 

some-sertousicci�nts and riots.'! . 
!"Robert G. Reid,1he high sChool teacher 

w'ho-iS-the�-M J.. yet" of Middletown; joked 
sardOnically t -the televised forum that. 
he wished 1 at banks would replace the" 
time and te .peratur 

.
. 

e ._ info

· .. 

rmation the

. 

y 

I now displa on their flashing' optside 
clocks wit "t�e radiation count, so I�d 
know w)l.erl�.p.m. • • ·.. · :.; . · ' . ! re��ct�fa�� j�st�0rn;�����-et��� 
leases from th�_reac " . .I:.:� quite sure-. 
they'll never tell us the tru -� 

Question from 11-Y�r..Old· 
John Lesniak�'-ari 11-year-old who came 

with 3. tape recorder, ciSked,"Vlhat's 
going to be the future state of children my �;.·. ment_ally

. 
a��

.' 
Ph,YSi}}.l! -: mental-

"Well, the Kerrieny Commission re;:>ort 
savs the mental effects are the r:10st im· 
poi-tant,•• · was the 3.rlswei -fro:n T'!-JomaS· 
M. Gerusk-y. the Si.ate dir-�t�r o.f ridia
tion protection . .- -: · · . . - ·�-- · .· .. -· · '  · 

Ooe young man, a co11e�e st�Cent, s:aid, 
"We have I ran, and :if� goes on - we 
have Afghanistan, an� li�e goes on. But 
with this crisis, I am �gir .. "ling to think it 
is not going to go on and there �s going to 
be an end to t.';.e wodd. 1' . 
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u:,•io:..:sly, not eve:::one ag:-�s. In a 
half-day's s:roll t!":r:;_ �;, �·Ld�!e-t·:)Wn, a 
visitor fo-...r.d o-:-.ly or.� �:-s-on in a d':'zen 
who did not critici�e sloch ��st irr. :.;ny as 
�;�;�;d

c
:���n�� ���!�ft��i�������� 

ings. These are p-::·JQ:e 'Nho sa_y they ac
cept or e::dorse t�.e K.ryp:.:;n v[-r'Lting, 

. haw-ever reluctantly, as "nf:'cessary to 
1 get on .,.ii.h the clear.up." 

At the Da\id M�rtin Store, a haberdashery. t.'lere is a brisk sale of $4.50 T-shi.rts, rr.cst of th�:n be2.ring pro-t.M.l. silk-screened slcga:'lS : "Hell No, I Don't Glow," "T.M.I .  Staff - We Stz.yed Be-
hind To Save Yours," · and "A Little 
Nukey �ever Hun Anyone.·� The store has T-shirts saying "I Su!"'.-ivect T.M.I . ," 
one version witlt.a tiny postscript that 
adds, "I  Think. " - ;  ·; • · 

In the Hy-Lo Discount Store on Main 
Street, the cashier, ).{arion Munz, a � 
_year--old widow was repeating the com
ment of several others . :when she said 
"I'm worrying, but I'm the type :w-ho 
does�y. !eelingsz

_ 

,_ -� 

/.: .. . . _.A Coiiege Su�ey-...._
� "I think that is cognitive dissonanc� 

said Donn�rson. 'An iristructor_at. 
the Ha�_!!rg_.brgg_!:!.��y �2ll��. ij she nadlier social P_?YC]l�ogy_ga� con. 
duct a su .... ·ey on the--street two weeks 
ago. It yielded an unexpected res�lt. 

The tabulation ·s�?wed markedly 
greater concern about �e proposed 
Krypton release among respondents 11 to 40 miles away from the reactor than in 
Middletov-.11, in sight -of. it. _,., 1 ZJ...A!!. interview, YI��s Cas�r�n __...theo-1 rized tfiat-w·nenr:betel.saC'Onflict bel tween beliefs - say that the Krypton is 

1 dangerous, on the one hand - and the dif-
ficult behavior, on the other, of uprooting 
one's life and giving up a home and a job 
to mo ... ·e away from the danger, the 
theory of cognitive dissonance says that 
you have two ways to resolve the conflict. 1 "Yo� can . leave. ·Or. you can stay and 

: alter your beliefs - or your dernonstra
: tion of them - to fit the suppressed anxi! ety. You can say 'I don't care'".  · 

I "!'{either way is very good for your 
mental health'' ,  she sa1d. -

1 -



Psychiatrists Fear 
Chronic TMI Stress 

By Ben A. Franklin 
H.. Yotlr r;,.,.. News s.Mc. 

MIDDLETOWN, Pa. - When or
dinarily law-abiding, solid citizens -
housewives, lawyers, mothers and fa. 
thers - stand up and shriek in public 
that they and their children are being 
driven to the edge. of sanity, and that 
some of them may leave their families. 
or become violent, pSychiatrists take 
notice. 
· And they are, again, here this 
spring. As a new decontamination 
plan at the disabled nuclear plant at Three Mile Island poses still more po
tential hazards for the people in this 
�;"."n"l r�Ju��� re':�=-�� 

. studying the thousands of Pennsyl
vanians driven from, or afraid to 
leave their homes a year after the ae
cident a year ago. · 

At least 14 separate studies have 
already generally concurred in find
ing, as .one of the reports · says, that 
"the major health effeet,of the acci
dent appears to have been on the mel>' 
tal health of the people."  · 

At the same time. while some of 
the mental health studies are sched
uled to keep on monitoring for several 
years. both the main federal and state 
studies on the accident have called the· 
pSychic effect "transient. " The stress 
effects, according to the major federal 
study, "dissipated rapidly among 
most groupS. "  . . 

Now. however, some ofthe mental 
health experts here say that there are 
new and worrisome signs that the P5Y· 
chological remission that some re
ports found to have occurred in the 
months after the accident may be 
cominJ!�part . _ 

· "There iS new data-:''  as one P5Y: 
:�s\Je��:t .

n��':i.� �t" ��� ":; 
come chronic. "  , · The stress is the announced pial\ 
of the Nuclear Regulatory Commis
sion to purge the 200-foot,high. con- _ 
crete Three Mile Island-2 containment 
structure of 24 million cubic feet ot 
Krypton-85 by venting the radioactive 
gas into the June air of Dauphin Coon-

-��- :... 
ty - and of the area downwind of the 
pfeyailing easterlies along the shores 
of the broad Susquehanna River. 

Today, the first anniversary of the 
accident. the second phase of the larg· 
est mental health study - a S375.000 
research funded by the National Insti· 
lute of Mental Health - is to begin. 
resuming and repeating the set of in· 
terviews conducted last year. 

-. . . ... . In May. Evelyn Bromet, director 
of .psychiatric epidemiology at the 
Western Psychiatric Institute in Pitts
burgh, and the project director, is to 
re�rt on these re-interviews with the 
i;:u:tijects of the study - women with 
young children who were advised to 
.!i>iacuate a !S-mile radius of the plant. 
the ·"at risk" clientele of local mental 
l\ell1th clinics and workers at the reac· ior. 
oC. 3:aftJ:�l �T �I

sta��r�PSt�d;�� 
headed by Peter Houts , a behavioral 
scientist at the nearby Hershey Medi
cal Center. is to release a report on 
lbi.accident's effect. Houts would not 
discuss the study Wednesday, but it is 
expected to say that data collected as 
Reently as January show continuing, 
serious mental pealth problems in the 
area neat the reactor. 
.:· ::· :Since it was announced a few 
weeks ago, the Krypton venting plan 
has• stirred an outburst of protest that 
many here. including some top offi
cjals, believe might force officials to 
\!$�!..alternative, much more costly and 
time-consuming methods. 

But the new evidence of deep and 
·-eontinuing stress, shown in mere' dis
�on of the issue at the required 
.JIQblic hearin�s on the plan, has 
�.ocked and dismayed many mental 
liealth observers here. 
'='-'�'At an unofficial two-hour · •forum ' '  £a'j;.id Tuesday night for broadcast by 
�3.iarrisburg television station today, 

-�kless after witness spoke in anjl!l!shed and trembling voices to a 
panel of federal, state and local offi
l:ials. 
.:: " I  am scared to death , "  said 
l\lary Enterline . "I  have a 2-year-old 
)ion ·and every night when I pull his 
shade down at bedtime, and look out 
!he window and see the cooling 
Wwers . I nearly cry. l am in a panic . I 
ftave never considered myself a vio
ll!nt person, but I am beginning to t�n� I am going crazy - I do believ.e I 

;... George Hickernell ,  a veteran local 
]latitician and civic leader , now a com

- missioner of Lower Swatara Town
ship, a few miles from the reactor. 
said. "This is a very volatile situation 
and could be very dangerous . I visua1-
ize that we could have some serious 
incidents and riots . · ·  

Robert G .  Reid, the high school 
teacher who is the mayor of Middle
town, joked sardonically at the tele· 
vised fort�m that he wished local 
banks would replace the time and 
temperature information they now 

---
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display o n  their flashing outside 
clocks with "the radiation count. so 
l 'd know when to run . "  

The mayor had just commented 

:r:: �:f:;��g
f�oe�lt��e;��"c'l�:.d�i�� 

quite sure they 'll never tell .us the 
truth . "  

John Lesniak, a n  1 1-year-old who 
came with a tape recorder, asked, 
"What's going to be the future state of 
children my age, mentally arid physi-· 
cally - mentally?"  

"Well, the Kemeny Commission 
report says the mental effects are the 
most important ," was the answer 
from Thomas M.  Gerusky, the state 
director of radiation protection. 

One young man, a college student, 
said. "We have Iran. and life goes on 
- we have Afghanistan , and life goes 
on. But with this crisis. I am begin
ning to think it is not going to go on 
and there is going to be an end to the 
world. "  111 

Obviously, not everyone agrees. 
In a half-day's stroll through Middle
town, a visitor found only one person 
in a dozen who did not criticize such 
testimony as "hysterical" and "dis· 
gusting ," though none had attended 
any ol the recent meetings. These are 
people who say they accept or endorse 
the Krypton venting, however reluc-����f

�a
��.-�ecessary to get on with 

At the David Martin Store, a hab
erdashery. there is a brisk sale of 
54.50 T-shirts, most of them bearing 
pro-T .M . l .  silk-screened slogans : 
"Hell No. I Don 't Glow," "T.M.l .  StaJT 
- We Stayed Behind To Save Yours, "  
and " A  Little Nukey Never Hurt Any· 
one . "  The store has T -shirts saying "I 
Survived T.M.l . , "  one version with a 
tiny postscript that adds, "I Think . "  

But the public forums and  official 
hearings on the Krypton venting pro
posal , which are not over yet, have 
spread some distress. 

More people than ever before 
hav� been reading about , or seeing 
and hearing on radio and television, 
frightened neighbors who stand and 
report "a metallic taste in my mouth" 
near the plant or "aborted and three
legged calves" on farms downwind. 

In the Hy-Lo Discount Store on 
Main Street. the cashier, Marion 
Munz, a 56-year-old widow was 
repeating the comment of several oth
ers when she said. "I 'm worrying. but 
I'm the type who doesn't show my 
feeli

.�("�;nk that is cognitive disso
nance ,"  said Donna Casperson. An in-

������r c����:e�a;���hU:J ���a 
s���i 

psychology clas!io conduct a survev on 
the street two weeks ago. It yielded an 
unexpected result. 

The tabulation showed markedly 
greater concern about the proposed 
Krypton release among respondents 
U to 40 miles away from lhe reactor than iij Middletown , in sight of it. 
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. A Ye�r L-ater, 
Three Milelsland Generates Anger 

/iJ aro last Friday - March 
, 1 919 - thi"'IS Slllrted 10 go 
rang at a nuclear power 

p ant operated by the General 
Public Utilities Corporation at Three 
Mile Island, in Middletown, Pa. Today, 
in the bowels of the plant, the reactor 
core is still inaccessible, surrounded by 
the containment vessel which houses 22 
miiUon-cubic feet of atr, contaminated 
by radioactive krypton 85. 

In the aftermath of the accident, lt(e 
has become very hard {or General � 
lie Utilities and for the nuclear indus· 
try in general. Last week the finan· 
cially troubled uttlity sued the Babcock 
It Wilcox Company, whtch supplied the 
nuclear steam system {or the plant, for 
$500 million, charging negligence, 
while the Commonwealth Edison Com
pany, the nation's biggest nuclear util
ity, was indicted for conspiracy and 
mailing . false statements about 
breaches of security at one of its plants 
- the j'frst sueh charges brought 
against a nuclear power company, ac
cording to the Justice Department. 

If doubt now hangs over the future of 

nuclear power in the United States, 
there is no doubt at all in the hearts and 
minds of many citizens in the Three 
Mile area and elsewhere. Over the 
weekend, antinuclear demonstrations 
were conducted at power plants natton.e · wide, a1.d scores were an-ested in New 
Jersey, Missouri Qnd elsewhere. 

Antinuclear forces have recently 
been additionally provoked by the nu· 
clear establishment's decision-making 
process as applied to tile krypton bub
ble inside the plant. If the plant is ever 
to be cl�aned up, engineers and regula-
tors are certain, the krypton has to gci..
Otherwise, the space is too dangerous 
for workers. 

But many local residents are adae 
m�ly detennined that it must not be 
released _the way most nuclear experts 
want to release it: into the open air. 

On March 19, staff members of the 
Nuclear Regulator}' Commission and · 
several other agencies held public 
hearings in Middle�own to describe and 
discuss an environmental assessment 
of the consequences of venting the 
krypton. The staff members were r-.. 
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peatedly shotded down by the crowd; 
and when the public got the mfc� 
phones, they told the experts just how 
they felt. For example: 

.. I can't be rational in the sense of ol> · 
jectivity, ''  one man told the hearing. 
'"No one can live within 30 miles of here 
and be totally objective . . . .  I want to 
believe you but I do not believe you. .. : 

Another said: . .  .Even the best minds 
· that are trying to worlz with us, and I do 
believe they are sincere, . as maybe 

· some people don't but 1 do. I want to. 
For_ the sake of humanity I have to. But 
the thing is, there are no experts, let's 
face it. " Others blamed the accident 
and. by implication, the venting, 
should it take place - for sinusitis, hy.. 
pothyroidism, bronchitis, unhatched 
goose eggs and blind puppies. ''We are 
sick, we are tired, we are angry, " one 
woman told the experts. "I went 
through a really nice Christian martyr 
trip trying to forgive you, but I can't 
any more. I want to say welcome to Nu.� 
remberg, because that's what this is 
going to tum into. " 

Cancer and other diseases aside,-one 
que'stioner demanded, "Isn't it true 
that stress, anxiety and fear will " also 
shorten our lives ?" An N. R.C. staff 
member who replied that indeed such effects were bei"'l studied - as they 
�re- was shouted down. 



Psychiatrists Study 
Three-Mile Trauma 

The first anniversary of the Three 

Mite Island episode is !lOW upon us 

(the accident officially begen at 4 a.m. 

on 28 March 1 979) and there is no 

end in sight to the postmortems. One 

of these is a study which is probably 

the first of its kind: a disaster survey of 

a nondisaster. Studies of the psycho

logical al1ereffects of natural disasters 

are common. But Three Mite Island is 

a case where no physical damage to 

the population or environs occurred; 

only psychologically does � rank as a 

trauma. 
The President's commission on the 

accident reported, 6 months after

wards. that the incident had a de· 

moralizing effect on large numbers of 

people. Now the National Institute of 

Mental Health is directing a survey to 

identify long-range psychological ef· 

feelS on those regarded as the most · 
vulnerable members of the popu

lation. The study, headed by Evelyn 

Bramel of the Western Psychiatric In

stitute and Clinic in Pittsburgh, in

volves 1000 people living in the vicin

� of Three Mile Island: They are di· 

vided into three groups: mothers of 

small children born -in the year pri

or to the accident (most of whom fol· 
lowed the governo(s advice to evacu
ate), unionized plant employeeS, and 
clients of the public mental health sys

tem who had been in treatment w�hin 

6 months prior to the accident. 
Bromet's team of interviewers-aU 

of them screened for antinuclear 

bias-have already completed phase 

one of the survey, in which respond

ents were asked general questions re

lated to their emotional wel�being and 

primary social relationships over the 
previous year. 

Phase two, currentty under way, in

vofves reinterviewing all these people, 

with the idea of gaining a piciure of 

their emotional well-being over the en

tire course of their lives. (WOmen who 
were pregnant at the time of the acci

dent are not included in the survey be
cause the state health department is 

conducting its own survey wrth them.) 

______ constance Holden---
J1 
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Monitoring Isn't Better 
Before the ace. ·dent at Three !lllle Island, 

the state govef11,Dlent had one air moni-· 
tor armmd tbe state's nuciear power 

plants to measure radiation in case of a serious 

By George Lobsenz · 

and Scott Macleod 
n�=,;;�L 

m.utrlclent monitoring was Carter's Commission on Three !'dile Island for 
criticized later by a Presidential commission, it Penn>Ylvania to stock pot...,um todide, a thy· bas not been upgraded at plants other tllan roid cancer-blocking "f!OD� in case of another 
Three Mile Island. The ·state still has only one nuclear acciden� tile state possesseo no potas:n· a!r monitor in place at the Beaver Valley and um iodide. Peach Bottom nudear plants in Beaver and !\toreover, the state has established no means 

-Yorlt comuies. of medically treating tile hundreds of people 
Before tlie accident at Three !lllle Island. the who conld be<:ome severely injured by radiaHealth. Department had no library of Worm• lion in the event ot a serious nuclear :accident. tion. on health matters relating to nuclear The state has not devised a plan to ensure power plant accicienrs. that physicians 'Rb.o would be needed to treat A.lthotigh a Presidential commission recom- Victims in a nuclear accident do not themmended Pennsylvania upgrade its researcb. se:lves evacuate the area as many did during 

resources ro handle nuclear emergencies. the the Three Mile Island crisis. . 
Health Department still bas no library. The state has not yet started a formal. pn> ID short. becall5e of these and other apparent gram to educate physicians about tile health weaknesses in state policy, state government lS problems 3SSOCiated with nucleac power, rad.Ianot prepared to respond effectively to health tion sickness as well as psychological stress. conc:erus now - one year alter Three MUe Is- �- on stress. the state hu yet to look into wl:leth· land- wereanothernuclear accident tooccur. ei' the mental anguish oC nuclear power's baz.. Why? . . . . ards are so great. or are so potentially great. as The state officials respoD.Slb_le _Cor the rad.� to be a factor in a state's endorsement of nucletion lllOJlitoring and the r:aclla�a- llealth _ li· ar energy generation wttbin its borders-brary suggest bnreaocracy IS h_okhng up swilt. The Health Department. Which mnst proVide efficient planning in the event ol another nn- key medical adVice to tile governor for his clear accidenL . . _ . . · . decision on. p�utionary· evacuation of citi· -voo · can't do tt overnight. smd Thomas. zens. does not emproy a radiologist and must Gel'liSity, chief of tile Bureau of Radianon � rely- 00 an outside coDSUJtant. tection. who explained be orderod new mom-· A dispute arose after tile Three Mile Island tonng eqwpme!lt four months ago but the- accident over wb.ich should adVISe the gover· snpply-pnn:llasing Deportment of - General nor on noclear health matters, the Health Semces basnl delivered yeL Department or tile Bureau of. Radiation Protec· �We have tile booltsllelves. but !lOt tile tion in the Department of EnVironmental Reboots. • said Heaitll Secretary H. Arnold Mnller 901U"Ces. lt was decided they both should. ll'hen asked aboUt the state's lack of a radiano_n The Health Department's policy of withhold-health resource library. . . 

. ing tentative researc!l data about the bealtll The _two appare�t weaknesses m state n� effects of tbe "Miree Mile Island ac:c:ideo.t has ar acadent planning were among :!9 �ound 10 • crea1ed an.xiely .among citizens on two occareView df state prepared.oess by Umted Press · sions. Both times. the information regarding InternationaL ID all, 17 of tile 29 weaknesses potentially serious health effects w� leaked to related to health pl4DS. . .  · . · · - reporters by insiders w�o thought the pnbUc Perheps tile most serious weakness was thet 
should mow the findings. a year after � Mil� lslancl. the Bureau of A regi3try of cancer Victims across the st_ateRadiation Protection still has only one nuc..leu is viewed as Vital to research on the long-term. engineer - althougll Gel'liSity and otll� reel health effects a{ the · Three Mile Island acci· tile state should have five nuclear engllleen · dent. but runding for the project bas been ror tile 11 nuclear plants operanng or �er stalled in tile General l\ssembiy. construction in the state. - ·  · 

The job is an important one becanse tile tm· Finally. the state bas not undertaken a clear engineer provides assessm�nts_of nuc:I� review of a major debate among scien· accidents to aid �� governor Ul his decwon . · tiSt3 over the health effects of low-level . on Whetb.ei- to order a precautionary ev� radiation such as that emitted from normally tiOD of citizens. . . operating nuclear plants or the leve� of radia. The state apparently has not i..nstalled a radi• .tion released during tile Three Mile Island tion detector at the drtnJdng water works lll nuclear accident Some highly regarded scienMicllaad. Beaver County. downstrellDl from the · lists expect to find some "surprises. .. Beaver Valley nuclear planL - . . , Despite the recommendation or President Tomorrow: b enct�.�non possable . 
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One of the earlv witnesses Tuesdav was Katherine 
Striemer former clirector of the CDFks environmen
tal assessment team, who since termination of the 
team nearly a year ago has worked. in the state Water 
Resowces Agency. · 

Ms. Striemer was highly ailical of the CD FA's 
failure to adopt the team's findings or the 68 recom
mendations that it believed had to be made if the CDFA were to come into compliance with the Cali
fornia Environmental Qualitv Act. 

She said "unfortunatelv" ihere is verv little evi· 
dence that any put of t� team's report has been 
incorporated or ever considered in the propo5ed 
program of regulations. "Apparendy the di!!)Utment has decided to 
ignore the finding of its earlier report:• Ms. 
Streimer said. 

Ms. Striemer added, "The IIIDl!t striking shortcom· 
ing of the proposed program is the lack of defined 
administrative and scientific procedures that will 
carry oqt the mandate of CEQA to identify and 
avoid (environmental) impacts. to implement safer 
alternatives and to involve the pqblic in the 
decision-making process ." 

The CDFA and co..nty agric:11iture c:ommissioners 
have estimated it would have cost 53.8 million a vear 
to implement the environmental assessment team's 
administrative and enforcement regulations. 

U Johnson does not certify the regulations-and 
most observers see no chance that he will lmless 
major changes are made-then what will happen 
next is lliiC!ear. 

Johnson said in an interview the matter should 
then go baclc to the CDFA for moclilication. CDFA Direclor Rominger disagreed. He contended 
the matter would have to go to the Legislature for 
resoiqtion if Johnson did not sign off on the new 
regulations. 
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Concern graws 
Radiation : A Deadly Fact 
of Everyday Life 
BY GAYLORD SHAW 
Tima Sto(f W..U.. 

DENVER-Because her submban home is midway 
between the Rocky Flats nuclear weapons plant and 
Colorado's largest IUIIJ1iqm mine, Carol Watson 
wondered whether her family was being exposed to 
higher-than-normal levels of radiation. 

Last spring she decided to take samples from her 
home's water taps to a private laboratory for testing. 
For SIB per sample, she got some startling news: 
The water was so tainted by IUIIJ1iqm that whoever 
drank it was receiving an ann..U radiation close of 
3,000 millirems, roughly 60 times the amount the 
average American receives from naturally occurring 
radioactivity in food and water. 

Outraged, Mrs. Watson and some of her neighbors 
switched to bottled water or well water and, banding 
together in what became known as the "Housewives 
Mafia," sought to pinpoint the cause. 

l3 
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They quickly gained an ally in Polly Hearn, chair· 
man of the North Table Mountain Water Board, 
who had been worried for months that the water 
supplied by the quasi-governmental agency to 7,500 
customers in Denver's westem submbs might be 
unsafe. Mrs. Hearn helped arrange for government 
tests, which indicated the problem could be traced to 
Upper Long Lake, a reservoir feel by Ralston Creek. 
into which the Cotter Corp. clumps waste water 
pqmped from deep shafts of the mine that produces 
1UIIJ1ium to fuel Commonwealth Edison Co. 's 
nuclear power plants near Chicago. 

The "Housewives Mafia," by circulating petitions 
and bringing court action, succeeded in switching 
the water system at least temporarily to another 
nearby reservoir that had negligible radiation 
readings. 

The issue is far from tesalved and the health 
effects are undetermined, but the episode illustrates 
a growing pqblic awareness and concem over how 
ddiadon is finding its way into everyday life. 



Even before the accident at Pennsylvania's Thfte 
Mile Island nuclear plant riveted. the nation's atten
tion on the perplexing controversy, there were signs 
of increasing amciety over exposure to low levels of 
radiation, 

In Nevada and Utah, for instance, citizens commit
tees were formed to seek compensation for inclividu
als exposed to raclioactive fallout from nuclear tests 
in the 1950s and 1960s. 

In Florida and Pennsvlvania residents voiced con
cern after cliscovering that raclioactive material had 
been used in the foundations of their homes and 
businesses. 

In Midligan and Louisiana pubW: pmtests stymied 
proposals to locate nuclear- waste clisposal facilities 
the:e. 

In California and a number of other states there 
were demonstrations against new or existing nuclear 
power plants. 

But even with the growing prominence of the con
troversy, radiation is an issue that confuses most 
Americans. One reason is the tongue-twisting scien
tific: terminology-words Uke ionization and 
picoc:uries, roentgens and racliostrontiwn. 

Another reason is that radiation comes in many 
forms. There are, for example, alpha particles given 
off by decaying uranium, beta rays given off by 
decaying thorium, gamma rays given off by all sorts 
of raclioactive material. 

Radiation sources are both natural, such as rock 
formations, and manmade, such as nuclear reactors 
or meclical x rays. 

Arui different forms of radiation have different 
effects on the human body. 

Gamma radiation, which can penetrate concrete, is 
especially damaging to parts of the body that have 
cells that reproduce constantly, such as the bone 
marrow, where blood cells are manufactured. 

Alpha radiation does not penetrate Uke gamma 
radiation; it can be blocked by a single sheet of 
paper: But if inhaled. or ingested, it can concentrate 
in the body's organs and "create chemical havoc 
in surrounding cells," said one health expert, 
who acicied: 

"If cells are ciaznageci by much of this material, the 
cells try to repair themselves. They may start acting 
abnormally and reproduce uncontrollably. In a short 
time a tremendous number of injured, out-of
control cells can proliferate, creating a tumo.: When 
the tumor gets to a certain size, cells break off and 
c:irc:ulate in the body and the cancer spreads." 

There is a clifference of opinion among experts 
over how much, if any, ciaznage is caused by sznaU 
amounts of radiation. 

And there is debate over whether the soc:ial and 
economic benefits of the nuclear age-such as use of 
raclioactive substances to treat cancer and other clis
eases, or the electricity generated by nuclear power 
plants-outweigh concerns over possible hann from 
low-level exposure. 

It generally is agreed that the mean lethal dose of 
radiation, the level at which half of the people who 
are exposed wi.U clie, is about 500 rems (for roentgen equivalent man). For comparison, the average chest 
x ray involves an exposure to about 20 millirems (a 
millirem is a thousandth of a rem), and nuclear plant 
workers have an average exposure of 760 millirems 
a year. 

WATEJ'I SOURCE-Polly Hearn, chairman of North Table Mountain Water Board. at reservoir. 
i='hoto �Y James A. Coote 
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But the scientific community is sharply divided 
over the impact of low-level radiation on the general 
population. For example, when a National Academy 
of Sciences committee estimated last spring that low 
levels of radiation from all sources would lead to 
the development of 220,000 cases of cancer in the 
lifetime of tociay's population, five of the committee's 
16 members clisagreed, contending the projection 
was far too high. 

In parts of the West eTJen deep wells show high radiation !eTJels. 

To compound the confusion, at least 16 separate 
federal agencies and offices have regulatory author
ity in radiation exposure, and there are gaps in the 
patchwork of laws and regulations they enforce
sometimes resulting in Catch- 22 situations. 

For example, there presently are no federal rules· 
limiting uranium-caused radiation in drinking water. 
Like most states Colorado has no rules, eithe.: Thus 
the drinking water being piped into Carol Watson's 
home in suburban Denver. although laden with po
tentially dangerous radiation, violates no standards. 

This summer offic:ials of the Environmental Protec
tion Agency in Washington urged Colorado to take 
•• prompt control mea.suresn to reduce radiation in 
that suburb's water supply. It recommended that 
uranium-caused racliation be limited to 10 picocuries 
per lite.; a level far below the 80 picocuries of gross 
alpha radiation found in a liter of Mrs. Watson's 
wate.t. 

U that standard is applied. elsewhere. water 
supplies in scores of communities in Western states 
could be considered undrinkable. according to Paul 
Smith, regional director for racliation programs in 
the EPA's Denver office. This is not only because of 
widespread uranium mining in the West, but also 
because unclisturbeci uranium deposits can cause 
higher radiation levels in surface streams and 
underground aquifers. 

For instance, Montana offic:ials found that an arte
sian spring used by 25 families in a rural area near 
Alhambra, south of Helena, had gross alpha raclia
tion of up to 230 picocuries per liter. "'It's all natural 
-the water is just coming up through uranium 
deposits," said Larry Uoyd of the state's Department 
of Health and Environmental Sciences. 

The Montana families ciriUed wells to avoid the 
uranium contamination, but elsewhere in the West, 
even deep wells show high radiation levels. 

In the tiny northwestern New Mexico settlement 
of Martinez Camp, complaints from residents that 
their livestock were becoming ill and losing their hair 
prompted tests of a water weU, which disclosed 
gross alpha radiation of 300 picocuries per liter. This 
caused lnclian Health Service officials to shut down 
the weU, forcing residents to haul water from a trad
ing post six miles away. 

Jj 
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Tests also were under way on more than 100 other 
wells in the region stretching from Grants and 
Gallup in New Mexico to Many Farms and Round 
Rock in eastern Arizona. 

This region has been the site of some of the na
tion's most extemive uranium mining since the late 
1940s, and the fact that it has taken more than three 
decades for authorities to begin to systematically 
check its water supply for raclioactivity illustrates the 
slowness of the official response to potential radia-
tion dangers. 

· 

This tendency toward tarcliness in recognizing 
potential dangers has been clisplayed before. 

Radium is a prime example. 
just before the tum of the centurv, Frenc..'t scientist 

Marie Curie discovered that radium could be ex
tracted friim uranium ore. In Colorado local legend 
has it that Madame Curie used ore mined from the 
mountains west of Cenver. Actuallv the ore came 
from Bohemia, but soon a booming industry de
veloped here to produce raclium from Colorado 
uranium. 

In that era raclium was touted worldwide as a 
miracle substance that " makes old age a joy and pro
longs human life," and businesses in Denver and 
elsewhere hurried to meet demand for the sub
stance. Among the widely sold products was a crock 
lined with raclium salts. These were sold with in
structions for the user to fill the crock with water 
each night, then drink heartily the next day to cure 
whatever aile<! him. 

Many locations in Denver had readings of 
up to 200 times normal. 

Twenty-five years after discovering raclium. how
ever. Madame Curie was dead oi cancer and scien .. 
lists began conclucling that rather than a magical 
elixil:. radium was a dangerous carcinogen. Eventu .. 
ally strong restrictions were placed on its use. 

Yet it was only this year, more than half a century 
after the radium boom fizzled, that officials discov
ered that a potentially dangerous legacy still lurked 
in Denver. And the discovery came aimost by chance. 

An EPA researcher who was looking through old 
bulletins of the U.S.  Bureau of Mines came across 
references to the National Radium Institute . which 
was established in Denver in 1913 with the federal 
government's help. By checking old city directories , 
authorities found the institute's address-a site 
occupiecl in recent decades by a brick plant. 

State inspectors went there and found abnormally high radiation levels. The search for contaminated 
sites broadened. and eventuallv it was determined 
that more than two dozen locations throughout the 
city-including several downtown office builclings. 
residential lots and even a restaurant parking lot
had radiation readings of up to 200 times normal. 



It will cost up to S25 million to decon!aminate the 
sites, officials estimate, but little work has been done 
because of an unresolved dispute over whether the 
federal, state or local government-or the current 
landowners-will foot the bill. 

Officials can only guess at the !ong-term health 
effects of exposure to the wastes from the radium 
processing operations. One problem is that they 
have been unable to locate anvone who worked in 
the radium plants 60 years ag(,, Ieading EPA's Paul 
Smith to suspect· that the workers "never saw 
old bones." 

Across the Continental Divide, residents of the 
southwestern Utah community of St. George can 
offer poignant testimony about the effects of radia
tion on health-they have watched their relatives, 
friends and neighbors die by the dozens of cancer. 

They contend that the deaths were caused by 
radioactive fallout from the 80 atmospheric nuclear 
tests conducted by the Atomic Energy Commission 
at its Nevada testing ground during the 1950s and 
early 1960s-tests almost invariably timed so that the 
prevailing winds would carry the radioactive cloud J away from Las Vegas and the population centers of 1/ California, but toward southwestern Utah. 

Federal officials have argued that no scientific evi
dence can link the cancer deaths in St. George to the 
nuclear tests. but recently released government doc� 
uments, some of them kept secret for more than a 
quarter oi a century, disclose that AEC officials knew 
that as early as 1953 that the St. George region had 
been subjected to "the highest 24-hour average con
centration of fallout ever measured in a popu-

_jated area." 
This spring expert witnesses at congressional hear

ings said the radiation filtering down on St. George 
was up to 500 times greater than the level resulting 
from the accident at Three Mile Island. 

But back in the 1950s the residents of St. George 
knew none of this. 

Parents would awaken their children before dawn 
on davs of announced tests and take them to the 
top of the ridge outside town. "We listened for the 
rumble and saw flashes and our children were even 
given school assignments to watch," recalled Mrs. 
Glenna Orton, the mother of six. The test site was 
more than 100 miles to the west, so it WOiiiala:Kea feW hours lor a 5tg, ted cloud to drift over the 
communitv. 

No one thought much about it until many years 
later. 

"No warnings of danger were really given to us," 
Mrs. Orton said. "They told us it wouldn't hurt 
us. We were quite naive and we believed what we 
were told." 

"We are now paying dearly," said Mrs. Irma 
Thomas, who has lived in the same house on a quiet 
street in St. George for 45 years. " . . .  Since that time 
I have counted the number of cancer victims just 
within a one-block radius of mv house, and I have 
counted 29 victims. Eight of thm have died." 

Almost everyone in St. George. it seems. can offer 
similar accounts. 
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Elmer Pickett, owner of Elmer's Hardware on Main 
St. , recites the cancer or leukemia deaths in his 
iamily. "My wife . . .  a niece, 5 years old . . .  a sister, a 
sister-in-law, a mother-in-law, an uncle. a grand
mother and two great-uncles. 

"We had nine cancer victims . . . all since the fall
out," Pkkett said. "I cannot find anywhere in our 
family records as far back as I can go any other 
cancer-related deaths. We have been a very healthy 
family; the majority of our iamily on both sides have 
lived to very ripe old ages . . .  it has all happened 
since the fallout." 

The litany of death, as related in interviews and 
congressional testimony, continues. 

Rubv Mathieson's husband died oi leukemia in 
1976, the same year her father died of cancer. Her 
sister and brother� in-law also died of cancer. 

Irene Allen lost two husbands to cancer-the first 
in 1956 and the second about 20 years later. 

Darrell Nissen's 13-year-old son died of leukemia. 
"I finally took him home from the hospital, let him 
die at home. He didn't die in a hospital, he died in 
my anns . . .  " 

Kay Millett's 3-year-old daughter died of the same 
disease. "All the time I was growing up (near St. 
George) I never heard of one single case of leuke
mia," she said. "I never heard of it at all until just 
right before our little girl ctied, two or three others 
died, and all of a sudden everybody was being 
touched by the same thing. this rare disease. 

" . . .  It's the radiation. It is obvious. We ate it, we 
walked in it, we breathed it, we washed our clothes 
in it . . .  and even the little children ate the snow. You 
know how little kids love snow. They went out and 
they would eat the snow. They didn't know it was 
going to kill them later on." 

St. George is a close-knit community whose 
mostly Mormon residents tend to be quietly patriotic 

supporters of their government, its polides an.d ac
tions. But the effect of the radioactive fallout has left 
a residue of distrust and bitterness. 

"I don't think a million dollars could ever replace a 
loved one;" Mrs. Millett told a congressional hear
ing. "I don't think we should even talk about money 
in this case. I think that the �ole who were respon
sible in the Atomic Energy OmiiUSston . . .  shoUld be brought to trial and prosecuted as murderers." 

• lhifs JUSt the way l feel abOut 1t, she added. 
"And until that's done, I don't think that any amount 
of money can ever repay anybody. I feel like that's 
the feeling of most peopie who have lost loved ones. 
They aren' t interested in money." 

Nonetheless more than 600 claims have been filed 
with the government by residentS of Utah, Nevada 
and northern Arizona, ciaimiitg damages resulting 
from the radioactiftfallout. Despite pressure &om 
congressional committees and governors in the re
gion. federal officials are hesitant to admit liability. 
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Donald Gonya. a deputy assistant counsel for the 
Department of Health, Education and Welfare, told 
one Senate panel that it was impossible to distin• 
guish between people who had developed cancer 
from radiation and those who were stricken with 
cancer from other sources. 

"Each claimant mav believe his or her cancer was 
caused by radiation eXposure," he said, "yet it is 
statistically more probable in each case the illness 
was caused by something else." Dr. l9sevh Lvon a University of Utah epidemi
ologist and codirector of the Utah Cancer Registry, 
Eublished a studv this vear concluding that twice as 
manv Childien wfio lived under the fallout died of 
leukeiiUa than normally wo@d have been expected. 

C)lons sa.td his research did not establish that fall
out caused the increased cancer rate or that it was 
responsible for any individual cancer case. But he 
added.: "I think we can say without question there is 
an association between fallout exposure and the 
increased incidence of childhood leukemia deaths 
in Utah." 

There also is little question that uranium miners 
suffer from a cancer rate far higher than the general 
population. Dr. joseph Waggoner. a cancer specialist 
for the U.S. Labor Department, said studies as early 
as 1961 showed that lung cancer among uranium 
miners was more than four times greater than nor
mal, but that a decade elapsed before permissible 
exposure standards were lowered. 

Because of the slowness to act. Waggoner said, 
"we now clearly have a public health problem and 
an epidemic of monumental proportions on our 
hands." 

Sometimes uranium mining and miiling opera
tions expose more than just miners or millworkers to 
high levels of radiation. Last july 16, for instance, the 
partial collapse of an earthen dam used to impound 
radioactive wastes at a uranium mill near Church 
Rock, N.M . •  dumped 1.100 tons of uranium tailings 
and 100 million gallons of radioactive water into a 
small stream known as the Rio Puerco. 
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The muddy mixture spread down the stream bed 
for 75 miles. into eastern Arizona. leaving such high 
levels of radiation that authorities ordered that signs 
be posted-in English. Spanish and Navajo
warning people not to go near the stream. 

The mill operator, United Nuclear Corp .• has 
begun scraping up the contaminated soil from the 
stream bed, and authorities say it may take the rest 
of the year to complete the task. 

Federal officials termed the spill the worst of its 
kind in U.S.  historv be<:ause of the distance it cov
ered, but the volwite of radioactive material involved 
is dwarfed by the 52 billion pounds of uranium 
tailings piled haphazardiy at 22 abandoned uranium 
mills in eight Western states. 

These huge mounds of sand-like material, still 
containing 85 o/o of the radioactivity of the uranium 
ore, were the waste products of the secret govern
ment push in the 1950s to produce a stockpile of 
nuclear weapons. Because government officials 
considered them harmless, they were left for years 
unprotected from rain and winds. · 

More recently, after studies indicated the tailings 
piles could cause more than 1,000 cases of cancer in 
the next 100 years. Congress voted funds to either 
move the piles to uninhabited desert locations or 
cover them with a thick layer of soil-an immense 
undertaking still in the planning stages. 

One of the largest tailings piles is within four miles 
of downtown Salt Lake Cltv, and Utah officials are 
pressing for its quick remo,;.al. Dr. Lyman Olsen, the 
state's chief health officer. said levels of radon gas-a 
radioactive gas that results from the aging process of 
uranium-at the Salt Lake City site are 30 times 
higher than the upper limit prescribed by the U. S .  
surgeon general for remedial action. And Olson 
worries about what the future will bring. 

"It is significant to us, and a continual worry. that 
each time new and better scientific information be
comes available, as in the case of our new technique 
for measuring radon. the extent of the hazard is 
concluded to be worse than previously thought," 
he said. 
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Veteran Exposed 
To Atomic Tests 
Is Given Beneffts ! 

Ca!lcer Was Found Lor.g�  
Aft.:r He Left the Army , 

Sp.cl•l �'nle Not,. York TtiMI 
SAN FRA!'ICISCO, Nov. 26 - A former 

Ur.ited States Army sergeant �·ho devel
oped cancer years after exposure to 
radiation from atomic weapons tests 
today became the first known veteran to 
win Federal benefits in a case in which 
the cancer had been diagnoaed alter the 
victim !eft the military. 

The ruling by. the Board of Veterans 
App!!als In Wasbln&tOD drew no connec· 
tion between the veteran's cancer and his 
exposure to radiation, but the fact that it 
decided to 1rant benefits amstitutes its 
first acknowledsemeot that the two could 
be related. 

The rullnl in the case of O"rville Kelly, 
who Uves in Burlington, tn·a. was called 
"very significant" by 1onathan Stein· 
hers, chief counsel for the Senate Voter· 
ans Affain Committee. vi�t::=l:::.::=�� 
Increase In IYIIl)l"thY nn the pan of the 
Veterans Admiilistratton toward those 
who have med claims asaerting that their 
cancers were caused by exposUre -to · radiation from atoiuic weapons tests in 
the Pacific and In Nevada. It is estimated 
that several hundred v'eterans have filed 
suchdalms. 

noM;i!.s":'..�[..l �,�c:.?:=� :!  
term. He said the Board of Veterans Ap-

. peals, the final arbiter in benefits claims, . 
is neither bound by prececleot - subject 
to Judicial review UDder Federal law. He 
said the board c:ould be expected to con
sider sim!lar claims on a case-by� 
basis. On!)' El(lbt Cases 

But he said Mr. Kelly's case was sisiUf· 
icant bocause; to date, the Veterans Ad- ' 

· mlnistratiml had &ranted beneftts to can- ! 
cer victims exposed 10 atomics weapcms . • 
=�Ji=:�.:.or.:�:. 
nosed wben tbiY were still servlq ln the' 
milliary. Mr. Kelly's cancer, ID his lymph 
system, wu diaiJIOSecl. U years alter he 
lett the Anny, ··· · · 
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Mr. Steinberg said the case had added 
significance because it marked the first 
decision by the Veterans Administration 
to award medical and su.-...ivon benefits 
in a case involving a claim of radiation. 
induced cancfr since the Veterar.s Ad· 
ministration adopted new guidelines for 
dedsior.s in these cases last -summ�. ���!� �:�:� !������!;:, 
the veteran claims that his cancer Js a re
sutt of radiation exposure. 

Mr. Kelly. who is 49 years old, said in 
an inter.iew here today that the ruling 
was the culmination of a six-year strug
gle with the Veterans Administration, 
whic..'t had denied his claim o� three occa
sions. 

Last year Mr. Kelly founded the Na
tional Association of Atomic Veterans, an 
orgarJzation that helps ractiation-exposed 
veterans in filing and pursuing benefi!S 
claims v.ith the Veterans Administration. 
He spoke today at a · news conference of 
atomic test survivors thafWas sponsored 
by the· Unive!"Sity of califorT'Ja Nuclear 
Weapons Lab Co:l"rsion Project, an an-
tinuclear aroup. . 

Watehed %2 Ex;tl;,slons l Mr. Kelly said today that be witnessed f 22 atomic explosior.s at the Enewetak t Atoll test site from November 1957 to 
1 November 1958, while he was stationed oa 
· Japtan Island, 5e\'en miles a'l!l.·ay. He. said ; his unit wore no protective clothing other :; ' than tinted aviators• goggles while � watchingdc-tonatio:�s,ofweapor.s ranging , up to nine megatons, about 450 ti:nes the 
· si%! of the Hiroshima bomb. 

Mr. Kelly said that after being <fias� 
nosed as h&\1ng me.Ugnent lj"rn�homa, in 
1973, he apyiied. for V.A. he.'lefits in Des 
Moines, IO'o\'8. His claim was der.ied the 
foUowing year, he said, and t"'·o ap.�als 
last year to the Iowa regional Vet.:rans 1 
Administration office were a!so deni�. 

The New York Times 
_ .. March 1 9 , 1 9 8 0  
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t\pparent H ike in Thyroid D isorders 
�,t� ·""'a r T �.i\ � I \J � \.;,.. iil ,_ :. ;J . l  

HARRISBl'RG l l'P i l  - and in five countiesdownwind. 
State medical authorities are Hypothyroidism is a 
investigating an apparent disorder which can lead to 
increase in thyroid ab- mental retardation. It can be 
normalities in the v icinity of  caused by radioactive iodine , · the Three :>lile Island nuclear which federal o!ficials said 
accident. Pennsylvania health was released in small quan
oi!icials announced Wed- tities during the March 28, 
nesday. 1979 nuclear accident . 

Dr. George Tokuhata, Tokuhata said he did not 
director of hea:�� research for believe the low-level 
the state Health Department , radioactive emissions from 
said epidemiologists wi ll the nuclear accident were the 
study a wide range or possible C:l� of the apparent ir.crease 
causes of the . apparent in- in hypothyroidism. 
c"ease. includlr.g low-level But he said there was a 
rad:a l ion from Three M ile remote possibility of a con
Island. nection, since· it could have 

'iokuhata said a routine been caused by being spread 
sta�e survey revealed last tl'Jough the milk of cows that 
::or. � h  there now was ap- grazed 0:1 contaminated 
pare·1t1y a higher-than-normal pastOJres. 
rate of hYJJOthymidism in State authorities discovered 
LJr.cJ�tcr County, which a radiation level of 41  · adj�ins cthe nuclear plant,· picocuries · per liter in milk 

C - 1  

'! !i D·,.r;, h ·'f" " .. , 
� i � ... HJ 'C U  

from a nearby farm a few 
days &iter the nuclear ac
cident. The federal health 
limit is l,OCO picocuries per 
liter. 

Tokuhata said other 
possible causes that would be 
investigated w�re genetic, 
other radiation sources in 
industrial and medical 
fac!lilies and chemicals in 
foodstuffs. 

"There is a remote 
po�iOility that raCiation was 
the cause, and there are many 
other possible reasons. We 
don't have enough evidence to 
make any conclusions, except 
to say the rate 1 of 
hypothyroidism) is ap-
por.;nUy higher thar. r.o:·:nal 
in this area. "  said To�uhltu. 

Tokuhata said the li!dihcod 
of a reliable conclusion from 
the study was already thrown 

into question. He said 
authorities l�c!<ed suf�!ci�nt 
iniorrr.�lion en rat�s oi 
hypothyroidism in previous 
years in Penm;y!vo.nia .  

"\Ve can't  be confider.! that 
we'll be able to come to any 
deiinite conclusior.s , "  he said. 

Tokuhata said his study 
wouid take at least 2 years. 

The routine 1979 state 
survey o f  hypothyroidism 
showed a toto.l o! six cases in 
Lanc:.ster Count)' , a r::tte ci 
abot..:i. 1 in 925, or ::1are than 
!ivl! times grcat�r than the 
expected rate cr I in s,ooo. 

Dr. Thomas . Foley of 
Children's Hospital in Pitt
sburgh, who: monito:-s 
hyp�!!",yridism JS a consultant 
to tne stale, �aid he did r.ot 
believe the latest occurrences 
were rc!:llCd to Thrl'C M i le 
island. 

He said some oi the cases 
were differing type::; of 
hypothyroicti:;:n, l:tCicating 
that a singl2 cnv�mmncntwl 
source such as nuclear ; 
radiation was not the cause. 

· 

Two other �xperts in �IJe 
fieid agreed T�iree Mile Island 
was ar. l£n!ikely cat:se. They 
were or: Ja.,,,b Robbins, a L�)'rold speciai ist for the 
Nati011al Institute of !!eal!h in 
Bethesda, Md. and Dr. Hugh 
Pratt. of tt. � Brcokhav�n 
National Labr.:·�tory in t'�:o�. 
L . J . .  who dircus st!!d!es !nto 
!':ldiOJ.C!i\'S !a:l:::ut .f!"0:1i. 
nucle:1r we:!p.)ns tests. 
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A .. Platlt I1:rvoived in Probe ;";'!) O.i ' 
Thy:roid llls 1 

By Victor Cohn of Iodine 131 was released from the 
W1 1�t::.vton Po.st su.Cf Wrt<:fr plant by the end oi April, gh·ing a A new contro•:el"sy o\·er the nuclear maximum radiation dose of the thy· ����e�; :;i;eh���I��: �����::�;�: · ro �ds o£ area residents o f 8 to 20 Jnrui. 

an abnormal number of children were rerns. 
born with serious thyroid defeets in · Background radiation ·provides 100 
three Pennsylvania counties in the lat.; mlllirem per year. Tests of area resi· ter..part of last year. 

· 
dents re•;ealed no iodine in their bod-. The condition is known as hypo thY• · ies; and none was detected in: area an· roldism, which arises when the thy. imals or in cows• milk, Bo.ad saul To reid g!2!1d is either abse nt or doesn't affect fetuses bam since the accident :Produce normal hormone levels. It would have required a pickup of ioQ.. can lead to grave mental retardation lne. an? ; stunted growth unlesa. . . i� · is . 1'We would �ertalnly not expeet aDY quu�kly treated. . . · eUect on . fet.al. th}Toids . from these State health offi.clals confirmed Y_es- . �evels," Peteno11 said. 

· 
terday that during the J�t �ne A spokesm;m . for General Publie months af 1979. 13 h..vpothyroi_d bables Utilities Inc:... parent company · of the w�re bo.t"l:! � three counties 

. 
that utility that owns Three 1\o'Ille Island. m1ght �rd�arily e�peet three s::ch :said no iodine measurements talc n births dunng that length of ' time; . . • 

e 
They said they are about to start au were 

.
ever hlgh _nou:h. to cause �eta! 

epidemiological investigation that "ai' lhyro•d problems. · 
course'" will have to consider low·level However, several local groups have 
radiatiOn .from the aceident at Three · · 'Challenged the r.l!fictal radlatloa read· 
1\IHe Island-located adjacent to one ings, alleging. tha.t insuf.ficie.at .tD.oni
ol the countis�s one pouible cause. . tors were in place or operatiD& at the 

But they-as well as Dr. Thomu· . ti�e of the . aec�denl Wind
. 
current:; 

Foley of Pittsburgh Children's Hospi· nught have earned radloachve parti· 
tal, an authority on hl'!'othyrolds.m--:.. . cles over nearby moniton and depos
au· said that the conditions could have . 'ited them iD. faraway areas without 
many possible causes. · the normal dbpersal elfect, the� 

They said they know of no cases. of groups pave said. 
. 

· � 
hypothyroidism ever caused by radia.. . None of the bypothynnd cases were 
tion at the Jow level emitted by tile in are.as that have been desc:dbed as · j  crippled reactor, though there is &· . in the main "plume•• o� do�V.nd �· ,.,·eJl-estabJished association betwHa. rectioa of the Three l-tile Island radi.:l.� I high doses ol radioactive iodin�ne tion.. : . · . · 
chemical emitted by the disabled reae4 Six cases Occurred i4. Laucaster tor-and ' th)Toid disease. Radloactive . County, which is east nf DauphiD iodine tends tO"'concentrate In the thY... Cnunty. the reactor site. Four· were 1a roid gland, with destructiVe effeetS Bucks ·county ond three In Lehigh 

when the dose ls high enough.. county. . · · • . 
Radiation specialists from the Pres£. brdinarllv en!! baby in 3.000 h bom dent'.:s Commission on Three Jiile Is- with hypothyroidism. In 1978 {the last land and the Nuclear Regulatory year for' which full birth statistics �o�si?n 

.
said flatly yesterday th�t were available yesterday) Lancaster Jodine emJSSlons from the March acc1·. County had 5,501l live births, Bucks dent were far too low to have had any County, 6,493. and Lehigh, 3,208. .:su�h elfect. 

Unusual clusters, mere statisticai There cannot be _ any co��ec�on : I aberration� sometimes occur in many c�n say tha t uaeqwvo�allyl 
. 

said Dr. diseases , said Dr. Arnold ).·Iuller, sec· '\i tc:tor P. Bond, �ss_oc t"-te d irector _o£ t of health ln Harrisburg. the Brookhnen .N ational Laborntor1es . re a.ry . r for b iomtdical and en..,ironmental sci· .Also. satd both Dl". Foley . and D · 
ences, a rnember of t..lte presidential Evelyn . Bodin. � P�:msyh·ama healt� 
commission ta.:sk force on radiation department pt!diatr1C4a.1, a 

.
m�re logJ.� 

health effects. "For thyroid e.ffects cal explanation than ratU<l�lon ha.:o 
the do�es would ha..-e to bave been been found i n  three an.:! possibly fou; thousands ot times hi�her than they of  the Lancaster C J U 11tv cases, th 
were." group mo.:st closely s t'J:i :ed �o far. 

Hal"o!d Pt>terson or  the l'i""R C's office One had a familial or in 11erited con· of .st andard.s s a id a tota.l of 15 curies dition and two h.ld a mi.spl.1ced thy· 1 
· ------------------ -·---- - --- - ' 
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roid gland. a condition not li�ely to be
caused by radiation, Bodin said. The 
three o ther. . Lancaster County cases 
are still under study, but oc.e was a \ 
twin ·whose twin did not get the dis
ease "so it's untllkely" thoug!l not im· 
possible. sb�> said, that tbe cause in 
this case was e.o.vironmenta1, since 

both . babies were subjected to tbe 

.1 
same environment;. .  · . . · · 

. Anotber bealth authorlty said that 
many populations, suc.tL as the Amish, 
in Pennsylvania have a IDil:h conce.n· 
tratio:n of genetically r-:lat¥ci disease. 
. ... I don't think therd"s an.:; eause ancl 

effeet" connecled to Three Mile Is. 
Iand, Bodin · said. Dr • .  Foley agreed, 
but called the timing · ""'JPculiar and 
curious,.•• and said ''the fact that it did. 

. :��;:S�e 
b��:he:i ra�trs � iss�e'" I 

The cases• existence was disclosed ; 
in an interview yest..Uay b)' Dr. Gor- ! 
don :MacLeod, who was r ennsylvan.ia 1 
health secretary at tha tin.ut ot the am- � 
�lear accident. . � 

.MacLeod became the state's cbief 1 
health officer on March 16, only 12 �, 
days before the aec:id�nt. Last Oct. 10, 
he said-after critic�i.al tbe state's 

• handline of the probl•l>l--tbat he wos i 
u:.t:d by Gov. Richard Thornburgh to ! 

. - . ' -reslga. He retu.rued to Ius job as a 
well-regarded · profess� of publlc healtil adminlstratio:a. aL the Uaiver-

. sity of Pittsburgh. 
MocLeod, too, aireed tbat "It Is lmposaible19 to a:ssip any common cause to for the ·thyroiu defec:ts.. l!ut he said - he was . shOI"tted that the health devartment .il.ad �-= .Au puUilc au.. nouaceml!nt and had not started an investigation of pquible eauses. The fl.rst of thtt ,..£!'�ted L.mca.•ter County 

babies was hOJm last June. Tw\' were hom in July, and one each .in Au:ust, Octob�.r aud· November4 
.1\!acLeod :llso said it is "urgl!'nt" to look for 2!1Y pos�ibly undetP.Cted cases in i&a bie$ horn at home among the Ambh and other PennsylvP.ni.lllS w1.·ho 

o£t::-n choose: ilonH! dellveri�. · 
Thyro�d pl"oblems turn� up .among 

i\l.:!:rshall !sl:- ndt."�S who \\"l'!t e exposed to r:;cHati,n from the f011lout or a. U.S. hydrogen lJor.tb test in the Paa:iiic on 
l\iarch 1, 195-t. ' 

The f"tr!t ca.��"r.s disco•.;ercd nine yeo. t 'i  l�ter y;ere hvo ch ildren. under 5 I 01t the t ime o! ex,csure, wher5e tilrroid 1 gland:i hJ.d di.sappear�d. : Scaff u.Titers Waltn Pincus f!1!c! Jom· 
n e  Omu:r.g con:ribntt!'d to th:.S report. 



Birth defects 
• raise a new · TMlissue� - - --

By
.Vict�r CohD

. Walafti'O" PoA� 
WASHINGTON·_ A n e w  �6ntrover

sy seems likely to arise over the n u
clear accident at Three Mile Island as 
a result of the discovery that an 
abnormal number of children were 
born last year with serious thyroid 

· defects i n  three Pennsylvania coun·
. ties - Bucks, Lehigh and Lancaster. 

The COndition is known· as bn» ., 
thyroidism, which arises when the ?· 
thyroid gland is either absent or does I \ not produce normal levels of hor- . � 
manes. It can lead to grave m�ntal _j 
retardation and stunted. growth un- r 
less it is quickly treated. >· - :  -. . · I · Yesterday; · state · nealth officials 
confirmed that, during the last nine : 
months of 1979, 13 hypothyroid ba
bies were born in the three counties, _ ,  
which might ordinarily ex pee� three

_ , ��- births du�n g  t�a\�e��
' 
of \ 

The accident occurred :in March 
1979. ' • • .  

Six cases
·- occti.rred . 

·in ··1..a��ter 
County, which is east of Dauphin 
County, the site of the · reactor. Four 
were in Bucks County and three in 
Lehigh. �ounty. � . . , ; . .  , 

State -officials said theY were about 
to start an epidemiological "investiga
ton that would consider low-level 

; radiation from the accident at Three i 
: �me Island as one possible cause . .  
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However, · radiation specialists 
from the President's Commission on 
Three Mile Island and the Nuclear 
Regulatory Commission said flatly 
yesterday that iodine emissions from 
the March acddent were far too low 
to have had a�y such effect_. - . j 

· Further, the state health officials ! 
and Dr. Thomas Foley of Pittsburgh.1

· 
Children's Hospital, an authority op 
hypothyroidism, said that there were l 
many possible causes for the condi
tions. 

: They said theY knew of no ·cases of · hypothyroidism ever having · been 
caused by radiation at the low level 
emitted by the crippled reactor, a\
though there. is a well-established 
association between high doses of 
radioactive iodine - one chemical 
emitted by the disabled reactor -
and thyroid disease. Radioactive i� 
dine tends to concentrate i n  the thy-

. raid gland, with destructive effects 
when the dose is high enough. 

The existence of the cases of hypo
thyroidism was disclosed i n  an inter
view yesterday with former Pennsyl· 
Vania - Health Secretary Gordon 
MacLeod, who said he said he was": 
Shocked that the Health Departmen· 
bad made no public announcemer 
about the binhs and had not startL.....1 
�n investigation of possible causes . . .  

191 

7hy,.P'I=d 11 n 'v J � J . � Uness I 
ill -

i n  TMI Areo 
U rhder Stu dy 

HARRISBURG (UP!) - Medical detectives are 
investigating the PQSSibility - believed now to be 
remote - that an apparent growth in the rate or thyroid 
•bnormalities was ca�JS'd by the Three Mile Island 
JUcle.ar accident. 

The Pennsylvania Health Department said it  had 
t-egun the investigation after a routine survey showed 
the incidence of hypothyroidism was five times greater 
in some areas near the nuclear plant. 

·., Initial judgments by a variety ol tbyroid experls was 
that the Three Mile Jslaud accident probably did not 
cause the oceure11ees beca12se the radioactive emis� 
sions duriag tbe accident were too 3mall to do such 
damage. 

Other possible causes, such as heredity, industrial or 
medical radiation sources and chemicals in foodstuffs, 
were also under investigation by state epidemiologists, 
said Dr. George Tokuhata, director of state health 
research. 

i 
'· 

"There is a remote possibility that radiation was the 1, 
cause, and there are many other possible reasons. We 1 doa't have enough evi.depce to make any conclusions, 
e1cept to say the rate (of hypothyroidism) is apparently 
higher than normal in this area," saia Tokuhata. 

Tbe remote possibility of a connection to Three �file Island rested with cows that grazed on contaminated 
pastures. State authorities re;:>orted a radioactive iodine 
level of 41  picoeuries per liter in milk froin a nearby 
farm a few days alter the nuclear accident The federal 
bealth limit is 1,000 picocuries per liter .. 

Hypothyroidism is a dison!er whi<h caa lead 1o 
mental retardation. It can be <aosed by radioactive 
iodine. 

Dr. Thomas Foley of Children's Hospital in Pitts
burgh, who monitors hypothyroidism as a consultant to 
the state, said be did not believe the latest occurrences 
were related to Three Mile lsla.nd. 

He etplained that some of· the cases were differing 
types of hypothyroidism, indicating that a single envi
ronmental source such as nuclear radiation was not the 
cause. 

The routine state survey revealed that the 
bypotltyroidism rate io Lancaster County, adjoining the 
nuclear plan� was live times greater than normaL Five 
counties downwind from the nuclear plant also showed 
higher-than-normal rates. 
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•: � T .......... 
OUCH - Mary Anne Potami, a nurse at a 
Harrisburg hospital, draws bleed from a baby 
to test for a thyroid abormality following 
reporh cf incn!ased thyroid problems in the 
area around Three Mile island., -o 
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Don;t Snuh· TMI-Thyroid Tie., 
Pitt'� Ma�Leod Urges 

By IIENBY W. PIERCE; 
� ,.. ....... . . 

. Former state Healtll SemlarJ Gonlaa Mac!Leod Je!lerdaJ warned aplDst a . looHiat)' . 
dtsmisaal of nauru tllat may s11cnr aa illcrease 
in tllyroid defects among babies bon! our 1M 
Tbree Mile l.slaad nuclear p1aat alter lloo · 
radiaUon leak March 21. - • · . . . · MacLeod. wbo sald he m'lewed the lllyrold , •1 nauru in detail lor the rrn Ume �•J, • · 
'inslsled .tllat coiDcldeDce alaae call I ...,. ;· � 
�d..

a
lr.:'!.Ts':ct = ��= �: 

21. All are relatively aear the site of lloo Tbne 
Mile lslaod radlaUon leak. · ' ,• . .  

· MaeLeod stopped sllort of asoertJmt a deft. '  :• 
nile link betweea the aacltar aa:idellt ud 1M t 
tllyroid problems, �- . ' . • ; 

"There's always a posslllillly- aiher :, ; 
laetor, sad! as iodustrW to.tas or e.tam1aa- · " 
lion of the water, c:aUI aa:oaat lor·it," lie 
eoac:eded. . . .. 

But he pomted to these llpres: . ' 
• Eight eases were reported statewide, IJe. 

lore March 21, aad 26 more were reporied · 
daring · the remaiaiac moallls of un, 

. • Of the H eases, 15 were 18 eaaalla 1101 j 
· ru 1n1111 nne Mile l.slud. LaDtDter re-ported 1 eases, aad 3 eac:ll . were reported in i 

'• JatP, 8erb aod llaeb c-ues. . . . : 
;\ • BJ�.AJiqlleay aad Erie .eooalles ! 
.' ; reported oiooly, I ca.e ... alter � .ZI. . I ( • Dorbll lloo tUt sil -u.s of 1171, Oaty '  ! 
·,•· cases were reported 111raq1oa1rt the state. I 
,• ' N. a state llealtla ofnetal. Dr. E� 1 
: ...,., eaOK· Mad.eod's ilterpretalloa II- l 

i'' 'Jocbl" aod staled Dally: . . .•. 
. • ! 

, . .. ...... . 1101 ..... . data llae·tnld! Is !  
·, llfftdal to Illite ... llads of dllms beinc : 

. ....._ • .  ' · . . . I : . . . ' or . ...... III!II!W i,a ...... ·of llyrold �. 
: • .,_ lnm t.alleriUd aad Yert tollllles,· ' '", wti 1111. are 'Ia .... 'ridoiiJ of Tine 1111e : ., lslaall . .• . .  . ..; • .. , • . . . I .,
. 
. Alalloor �-·- b lolanlfJmer7 ' ... eo-tY, 18 wWdt 3 t.J were reported lram 

· ,_ li .. Dee. 21, 11'11, lilt ae cases iil ll71. ; 
· Dr . ..,.... saN, ....._, t11at state llealtla 

lflldali are miewia.• 11oo data "IH way we . ..... .. lDJ palllle l!eaiUa prGifllll.. ! 
. "We are . Jaotill, llnl; at llli ladiYidul 
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. · We. themselves, deteni.taille wbal eoadillons 
' are assodaled wiiiL: them." slle sald. At least SCRDe eases appear to be 1 resalt of 

inheritaDI:e, she said. . 
It Is a 1mowa lad lllat radloac:lm! IodiDe 

131, wllidl was 11110111 lloo most ieared of the• 
. substallces released daring the .  Tllree Mile 

l.slaad inddent. ca11 eaase Ulyroid aboormali-
ties in babies. 0 • • 

:. Wllat ls  not 1mowa Is predsely bow math of 
:. aa illcrease it takes tq eaase dama10- Studies bave been carried out that svuest .... a very 

small inerease In the � levels will add sHghUJ to the number of tllyroid eases in a 
la11f IIOIJII(alion. Bat some autllorities eoa
sider iac:ll Ogures inl:aaclaslft. . • 

. Dr. Donald Reid. depaty .!etrelafJ of pro....... lilr the state Healtll Departmeat, aod Dr. c-e Tohhata. Bealtll Departliteat epi
� mlllimized .aay .issodatloa IJe. 
tweea Three Mile l.slaad ud the tiiJUid defects last week. 

• Tohllata said tlere was oaty · a remote . possillillty the defeds were related to the 
· radlatloa leab, addiJII Illat it WOIIld he almost 

· Impossible to liDlt the inerease defiaitely to the 
Three Mile istaod ineident · · 

Bui MaeLeod insisted yesterday: 
"Tbe situation bas to be looked al This is. · more tban <ainctdence. I plotted the number of 

eases by c:ounties tills morning. Tbe relatioo
sbip ·is striking." 

MaeLeod resiltlled as healtll socretary Oct. 12 aod returned to his job as professor of 
public bealtll administration at tile Uaiversily 
of Pittsburgh. SiDce resigning be has been a 
strong eriUe of the state's haodlillg of tile 
heallll aspeets ol tbe Three Mile l.slaad affair. 

Op-ed 
Friday. Feh. 29, 1980 

Dy � Molbolt 

Severat years ago tbere wa a 
memorable cartoon by Gahan Wilson 
shOWing a proressor admonishing his 
students in the laboratory . ..  Non4 
sense," he said. holding aloft a nask 
wblcb fairly glowed witb radioaetivi
IJ, "A titUe radiation never bun 
anyone! .. What the studeniS couldn't 
see. but tbe readers could, was the 
professor's otber baad was only a 
skeleton! 

A year after-the accident at Three 
Mile Island ...., are still being told 
that only a little radiation was re
leased and that this linle bit was not 
dangerous. 

It is non.selise to pretend that low 
levels of radiation and blgb levels of 
radtauon are different species. ThiS 
is tantamount to -advising beginn�ng 
drivers to test out their cars at 130 
miles per boar. After all. drivins: 
yoar car tluot lost all lbe time Will get 
yoa killed. bat a little bit isn1 dan
gerous! 

llaitber than fast cars, radiation 
migbl be better. likened ro mlcroscopo 
lc bullets. These little bullets of radi
ation can be directed. as from an X· ' 
ray gun. or undirected. such as from 
tbe rldloktlve spills at TMl 

Radiation bullets are most danger· 
ous when they strike that most inti
mate and precious member of. our 
genetic heritage, oar DIIA. ThiS min· · 
iature lbread coalalns tbe blueprint 
by wbicb all cellalar processes are 
dlctaled. Radlarirm ballets break 
DIIA. Alllloagb some of these breaks 
cao be rep��ired, some cannot. Unre
P"Ired DIIA breaks may leld to cellu
lar death. or even wone, to cellular inataOon. Tbe5e motatioas are tbe 
Initial .,.,.ts In can:lnogenesls. 
showlag - radiation aur cause 
cancer in man. 

Ute soldiers condemned to a fir
ing llae, DIIA IS more likely to IJe. 
come Dnered the more frequenlly 
radtatloil ballets emil their source. 
The frequency or ndt.lion emission 
Is nreosured Ia curia. naared lor tbe 
f�lllntl'l Pnll�h..J"rpftf"h . cfi�VP.f' nf 
i-acuatlaa. who benell sac:crnabed to 
caac:er alter :mrs of baDdllq radi-
um. . 

. Eac:b carle of rada-tlve ruterlol 

:c.-:..�����t,t· 
iDR IUD!). otmorrsly. I earle of radl• 

l<Jl .  
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Just a little rcidiation? 
Don't . believe . it 

aciiVe material is very dangerous. so scleulisr. normally speak of milll
euries (J7 million bullets per sec· 
ond) or even mitl'1>ttlries (J7,000) 
bullets per seeond). 

Since-the damage caused by emit· ted radiation bullets IS a c11reo:t lunc:
tlon of tbe number of curies in-
volved. i t  Is of Interest to note just · 
how many curies were lost at no 
betweeD Man:b 28 and April 7, 19711. 
The nUmber Js an astronomical JO million curies! These are DOl mllll· i 
curies. but million curies. In terms of 

_radiation ballets per second IbiS IS r J70.ooo.ooo.ooo.ooo,ooo wblcb wenr up 
the stacks at TMI. It IS ao won4cr 
some loar.l . residents waated to get 
oat of lbe way! 

Most or IbiS radloatllve cload WIS 
l"nm� nf inf"rt .__ -htrah "'"· 

less breathed. will Dot inte,..d much 
with bum.o cells. Fourteen of these 
curies. however, were Jn the form of 
Iodine knowrr as f-IJI. 

Jodlne-JJr is ..pi,clally dan....,us 
In humans beeause Il lS taken up and 
rek!Ded by tbe lbyrold giiJid It also 
emits a very eaergellc bullet of radla-

�= :� -;:� ru,�tr�-;': ::� 
tolned for Joug periods of Ume, evea 
a small ·arapant of rada-tlviiJ Is 
dangerous. 

Ingestion of one mllli-carle of f-Ill 
meaas lbat tb• indlvidaal's DIIA wJU 
be subject to SO billion bigbly ener
gellc ballets of rldiatioa In tbree 
montbs. In order to IIUike tbese types 

· of caleulations -r to anderstaad, 
radiation biokJsfsts bove employed 
the term rem, whtcb eacompases 
naarber and eaergy of radialioa bul
lets to compore Ibis wllb aa eqalva-
leat number of X rays. -· 
, M with curies. reaas are aonaaiJy 
commw•icated Jn terms ot mUUrems 
·(tbOUSIIt'dths or a rem). Since nor
mal backR'-<nd lrracJialioll Is about 
IJO mJIIIreras per year. tbe eqalva
lent of !oar or five cbost X f11S. Ibis 
sets a loWer ll.aril of ou,r expunra 
(unless you '!Uppe� to go about ·en
cased in a lead sbleld). In 1!12.5, radia
llou eliposures or 1.000 milllrems per 
week .....,.e allowed. II IS now 100 ml� 
ltreras per week and soon tbe federal 
._aclard wUI he IS mlllirems per 
week. . 
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Finally our radiation standards 
will relleet tbe experlmeatal reality 
that there is no safe level of radlatton 
exposure. 

this brtngs U. ba<k co' 
!he question Of TMI. What were the aclual leV�>IS 

of radioactivity to wblcb people were 
exposed? The official answer of the 
Kemeny Commission was about 2.59 
mtlllrems per person, or about twice 
the normal yearly background lrr• . 
dlation. · 

• This figure, haweve�. was derived 
by asSuming that the 2 miUion people 
Uvingwithin SO mlles of TMi were aJI , 
Itradiated evenly. which almost cer
tainly they were not. 
. In the year since tbe radioactive 
cloud has dtsstpated.-a new cloud ha.'l 
settled over the Pennsylvania medt· 

cal community, a cloud of distu�biog 
Increases In blnb defects. ThiS cloud 
Is lbe first tangible evidence of poo 
tential human damage from TMI, and 
althougb controversial, cosrs doubts 

• oa olliciaf estimares of rldlalion 
levels to wbicb people were exposed. 
n;.e conclusion of the Kemeny 
Commission that the most severe 
biologic effect of the kcident ot TMI 
was mental stress may have been 
premature. 

It will be 30 yean before we wtll 
know just how many cancers were 
induce'd by the accident at TMi and 
even then it may be difficult to pin
point carcinogenesis to Ibis one 
event · 

A rise In tbe number of birth de
fects, on the other hand, Is an imme
diate indication of genetic damage. 
in two independent studies, these 
Jncreased numbers or binh defects 
were seen i n .  the- months folloWing 
the accident at TMI, bat not before. 
In one stucly, ln the three-month peri
od belore TMI. a llarrlsburg hospital 
"""!fded one blrtb delect, but the 
number of birth defects rose to seven 
Ia tbe three months following TMI. 
In a mbre reeeot study 13 babies wilb 
thyroid ooclules were found in three 
Pennsylvania counties east of -TMI. 
ThiS IS more !ban four tim.S the 
expected frequency of IbiS pre-mallg
IWlt· coadlllon. a c:ondillon whleb is 
often asociated with 1-131 contamt
natiorL Could Ibis be 1-131 I rom TMJI 

(Bruce llollaolt is science director 0/ 
the hvironm�ntal CanCer Prnen
llon Confer, Public Interest lAw Ccn
ler ot PlliiGdelphiGJ 
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Facts' behind the radiation story 
To the Editor: 

Science is said to dlffer "from 
religion in basing its conclusions· 
upon faCts . rather than . beliefs. 
Unfortunately for the public, this 
distinction frequently fades as 
scientists pick and choose just 
which facts best fit their precon· 

-ceptions. As in-religion. there are 
many faiths in science. 
. Recently James T. Brennan of 

Radiation Management Corp. 
attacked my OP-ed article, '"Just a 
little radiation.? Don't believe it" 

He didn't attack the fact that 10 
IIiillion curies. the radioactive 
equivalent of 10 tons of radium, 
were spewed into the air during 
the week following rhe T�U acci· 
dent. He didn't a"naCk th"e notice· 
able increases in hypothyroid 
birth defects downwind after the 
accident. 

Instead Dr. Brennan chose. to 
attack the source of my infor.na
tion that 250 millirems might 
bave been re<:ei\,.ed by one per· 
son as a result of rad iation re
leased at TMI. · Dr. Brennan is right. The 
source of my information was not 
the Kcoeny Report. bur a report 
of the �uclear Regulatory Com· 
mission. "Population· Dose and 
Health Impact of the. Accident at 
the Three Mile Island Nuclear 
Station." I quote from the .\ppen· 
dix of that document, pages A·J 
and A-4: 

.. The maxim u m  estimated 
expcsure would be 200 plus so 
(mR>· to an individual located 
about one mile noi"th·northwest 
of the station continuously for 

,the entire week following the 
TMI occurrence.·· 

Hence it is the source of this 
information rather tb.an the in· 
formation '· itself which was in 
error. and I apologize for this 
oversight in citation. The NRC 
itself concluded that an individu
al could have-received 2SO milli· 
rems of radfation from the acci
dent at T:lll. Dr. Brennan said, "If 
he is not granted this exaggera
tion. Mr. Molholt's entire argu
ment falls apan." Perhaps my 
argument is now back together 
again. · • 

Small amounts o€ �diation 
have measurable adverse effects 
on human populations. Recently 
both . the National Can.cer Insn· 
tute and American G:ancer ·Soci· 
ety t ACS) recommended . that 
mammograph;.-' n.ot be perforill.ed 
on women under 50 who have no 
symptoms of breast cancer. 

Their reasoning. was : simple: 
Moi"e breast cancers coUld Oe 
induced by th1s procedure than 
could be detected aiter their 
experience with 280.000 women. 
despite the fact that mammogra
phy exposes women to just a few 
millirems. Recently the ACS fur· 
ther recommended additional 
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· reduction in · a Wide variety of 
othe_r radiation diagnostic proce
dures for the same reason. 

We �ontinue to be tol.d by·scien· 
tists with' vested interests in the 
nuclear industry that no health 
effects could have arisen from 

, the accident at TMI. In a siX· 
month period following the acci· 
dent. there were six bab ies born 
with defective thyroid glands 
among 2,500 live births in "Lan-
caster County. · 

This . is 12 times the expected 
frequency of hypothyroidism. ",� 
statistical aberration," they will 
reply. . · . 

Downwind from the reactor 
there were :o ca::;es or hypothy
roidism in the nine mon.ths after 
TMI. as compared to nine cases in 
the nine months before .. On the 
upwind side in Pennsytvania, 
there were eight cases before 
TMI and seven cases after. More 
statistical aberrations? 
· -And if, the final cancer. Statis

. tics: sho_w . increasing· leukemia 
incidence; . near nuclear reaCtor 
accide�ts; as they� q.ave .-· near 
atomic testing sites i.h-. Ne•.-ada 
and· Utah, rhere . will.; again be 
:D. ore denials from thos. affi liated 
with'.the nuclear 1o.dustty. 

Who has <he beliefs� and who 
the faCts on a l i ttle radiatioc ?  

BRUCE MOLHOLT 
· Public Interest Law Cen ter 

Philade lphia. 
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APPEND I X  D 

LEAKS AND COVER-UPS 



Spillag� 
is feared · · .  

· ·at. ·a ·:Mile'-: ' 
." ·> _;,. , 

· Reactor-line · leak� 
is filling:�_::,- - { 

By Tom Raum • . · 
· 

........... ,... 

....
. 
,
-
.. 

. W:ASHINGTON _: 4 1Wis-to-i.fr 
leak at the_:rbree Mile Jilaild.nuclear ' 
power plmt. is bin!lering clean)lp '· 

· operetlons an4 may cause a spillage: 
of radioactive w-. Senate Investi-
gaton .ua yesterday. . •. 

. . 
Tbe sqff"of the Nuclear Regulatory Commission !NRC) contended, 

bnwever, . that the radioactive water the� Is repldly fll1lng Storage tanks at 
the crippled plmt Will not be allowed · 
to Qverftow. 

-
�. - c • •  ·: • •  , • ..., 

Tbe leak. IIi a - line that ......,_. 
contaminated:_water _fri>m the _ rec:; ;  
tor, Is adding volume to J>.UrlY 1-mil· .  
lion gallons of blgbJy radioactive : 
water alrelidy in storage· II tbeplallt, 
wblcb is on the. Suaqllebanna River 
10 miles aoutb qfllarrislnlrg.• • · .. • · 

In a letter "to NR.c Cb_airman Joeetib;. Hendrie. mem!>ers: of tlie.Senate nu- · 
c:Jiar regulation .subcommlitee sai4. they hill obtalneclln!brmation that · 
tanks used for storage oftb8l'llllloac- · 
11v .. water .... fast reacblng · !belt' 
�- . , . .  

"Contaminated watw' from the · • 
damaged plmt will �-� ..- '  

. capaci ty  wltbln 40 clap IIJld be ,.., __ ; 
1eseed into the environment 1Uiiesa . , 
.stepe ll'll ·:tda 800D to· clesn it-up
and toftnll eddltlonal ·means to: store, 
It," tha.panelsald. Mel@ of the infO!" 
Illation gathered l>J the tnvestlgators.. 
·came from ill.t8rviews . . with NRC _; 
regulators ail4 officials, tbe subcom· : m.i��f�<-::,�: -� .. . - 7- - : · :- . �v''-� . · �  i 

At,li bliaiily called meeting ·r· day atternoaa; the NRC staff said the 
radioactive water could be libunted : 
from thio tanllt at the Uni� 2· reactor . . 
to tankS at the Unit 1 reactor. It was 

:e-u!�re:'=.s"::;���- 1 
- -_spring.. the IIICJII; MJ'io. v ln  tbe·� .j 

year blstory of c:ommerclaJ atomiG- j . �pOwer. 'J'IIe'Ult.ltl.;l:liiCIDr. wbicb.wM;< 
libut dowu at the -� of the iocci- · ; 
dent, also remalnl c:Joaad;during tbe: ' 
�up ofUDit 2; .. .. . :., _ _ ___ .;;. �· '"' .,. 
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. · . 'rh NRe' staff eouflrmed that r,;: . 
dioactive water may fUf the Unit 2 

• tanks to· capacity .In aboltt a month, 
. built salcl tbat_ lt -llld - IS  long "' · ·yeer to fill the now-uncontaminated. . 
.tlnloo . at tile Unit by spreading the �n,.��- �-- ,th� 

�[ectad 
1n tii .�r. ' !he 1 Se;;le · Pin·� ' 

wblell . bas: : been Investigating; tbe ; 
· �b 28 *"=!dent, asked Hendrie , 

�l!at-�ths._NRC plmned to do about . 
. the leak andllie'aCc:umwailniiiiilo-'': 

active water• "Cutreuttj·tbere 11'11 m� than 1 · 

million· gillema. of clintaminated: 
· water'.ttored at the site.nd the vaJ.. 
·ume ls increasbig due to a leak In the' 
letdoWn. line drawing cooling: water 
from 'the. ·tiiiCIUr core of tbe reac
tor." tbeselllitors toldHenqrte. · 

"We. 'art adVIsed' tllat· tbis. leak 
• . CIDIIOt lMrrepail:ecl beai.use of higb 

- · radlalloa'ID. tile coa.t8inment" flui1d.. 
lng.., w�_ .lbe r&Ktor Is loc:atecl,· ��,� -�- � � ��-tb,e eon�water Inside the 
reactor. containment until they deter- · 
mlnt.bow'll1dispale.oflt safely.. . · , :��;:��i���-����-��. � ,._ · is.'Sell. _Guy· llarl CD.; Colo.),;  
called. 011 tlui,I'IRC to describe "wbatplmning ts ,being 4oue, .by the'com, 
mission to · responif. to any .-future 

· c:tmlliiPDcY at �Mile lslm4 site 
rotated mmanlpment of these liilh' 
ly redioactlve wastas.� . · • '  · .. ·_.. 

Tb•NRC"s director of nuclear ....,; . . . . . - . . · . � - . 
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tor reguliltlon. Harol4 Dentoa; was. 
quoted bJ tbe seilators IS Aying that .; IS long as · redioactlve Wllter · "" 
malned ill- the reactor containment ·  i 
struc:ture, ·· it· mllht . lind . "sneak 1 pot:r:·:....�=� -����:� · members or the subcommittee IS ; 
wen IS by Sells. Jellllinp RandoJ�lt . ;  
CU. W; Ve.), c:balrman of !he EDvi' 1 . ·roament and -PubUc Works Commit- .; 

· tee, and Howard Baker Cll. Tann.l, > 
. .  minority leader. 

. 
: · : .,_. -� 

. . · . . '!:b• Tb.!:"!! Jllle�Jsland �d,ell!:_: ' occiJrri;d "be" tb�Unlt'l"wo ructor" :l 
was , Inadvertently. deprived of cool· 1 1ng water and · badly overbeated; ; � major  delilalle to th�tnuclear � : �=..::.���;;70D.j7f�J . ; ofnCiaii. bave lndli:a� tbatlt maH 
. be a year or Iaeger befOre the COD.• ; 
·.crete struc:ture ·containing !hot rea<>-: :tm; - !lie 'lll<alled'"coutaimiiint".; 

·:::': lli;i. C:.J': or=:=Vi�; !!thi�•'• .-.-�.- · � -l- ; · .  •_ 1 - ; .. ·• �.:;,;."0 
.... ....,:_ , _..., , _ ,. 
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3 MILE ISLAND AIDES SAID TO HAVE WAITED 
TO TELL OF HAZARDS · 

. - l U.S. Investigators Distu,rbed by 
Testimony Indicating Utility · 

Knew Data'Showed Peril 
. By DAVm BIJRNJIAM 

. s,.c&al�'llleNIWv.t;� 
W ASBINGTON. Oct. 20 - Federal ln

-.atma have - -.Dony iJull.. 
catinglbatsome _.uors at theTbree 
Mile Islaal D11C1ear power plant fully 
CCIIliJI1'!!bea ... tbe lint day of . the 
- accldmit there - the � 
- _.. more - than 
they were r:epcJrllq to the Govemmeat. 

Tbe u.-tlp.ton ore attempting to·' 

determine - same officials at tbe 
reou:ror may ba.., violated an ambiBi<Ju& 
Federal requiremeut that they report 
d8uprous - to the Gooemmeat 
Within 24 baunl after they .... DOCed. But, beyond tbe ..-- of legal Uablllty, 
moat � - tb&t public 11q1p0rt 

, . for nuclear - .... In larga put ... 
the expectatica that - !be Industry &n4 
Gowmmeat repiaton will be fortbr!abt I ��  beartnl ... tbe \-�i =.!,O:=:��r:; I tbe acddent,. -was recently - by 
the lndependeat lnwsliptlve -· .. 
llbllsbed by tbe Nucleu . Jlelulatory 

I � -Tbe -. wblcb Is -- - to a spectal -· .ts - by·MltcbeU Ratplvln, a Wasblna-
1 llm lawyer. . ' __,.,� aecause of a C:amblnallom of tecbnica1 - - fall-, tbe r.ctor core dld  

DOt .-ve 'eacJu8f> c:aalllJ8 wuer to lreep 
. tbe · l11ol: rods !ram melting, lll1owtDg -qi to eacape.;Tbewpervtaors 

received many Indica-In tbellnt few 
baunl that the core bad. laat a II&Diflc:ant 
IIIIOIIIItof"water, acc:ordlnl to earlier .... -. wlllcb aliD nported - the ofll. 
dalll did llllt believe the reacllqi" that 
-of--provided. ·. 

Tbe .._ -Jij"Mr. RGF-

:;· .='iJ!':.e;,j,;ts::=;.:::: - - -: the � 
·cmceottbl iadlc:ablrL "'" . . · -·•· J.o;;.. -.,._·. 

! . . - -. . - v!c:ol �  
oftheMetrupalitan - �. the 
-- of the -· Ald in ._... 

< to InqUiries lbat be - oflldalll bad 
· pft.. the - an slgnllk:ant In-
formatica aa iaaa u It was awllablo. 
Tbelnddellt at Tbree Mile Illand Is the " 
worit -t -- bas ocCoued In the ciVIIian-afnui:IMrpowV; . . . . · nO·� iJi,up i. Dot - to 
iualra ·tta. report publlc until . the end of 

•· - ; - lnyesllpiary -p11Up;··the I Pnlfdoat's � ..,the Al:cldent l!r.�.- �-- --� Ita � 
set of doled -... tbla .......d i;; 
!'an -tttaa Ill report to P.-t 
CUter at the end of tbelllllllib. 

Barbera J-. publlc lnlarmatiaa 
director of tbe �· �  
said IOdaS'"tbat there � be 110 com. meat - tbe report ,_...,. In Tbe 
New Yorlt;Dmes . . lbat the ........_ ·tiad wt8d to i'IICOiiuDoDd·a.inoraiOrtum . 
em the - of uew reactors until 
its � for lmpnmng nucl-
salety bad - adapted. . .  

Tbe IIIOnltorium -tlon, 
wblcb could be reversed in meetlnp 
mdey, 5uaday and -,.. - be a 
CIIIIOtderable blow to the development of 
aucleer power In tbe UDited states ..., 
lbou!!b the panel's ,_,_tloo ore 
advllaey. 5ucb a -tloo woold 
11q1p0rt the maabere of c__.aeeldug 
& DIIImtorium law- fllnber dlscaurage , 
WaD 5- - iiMitln8 In DIIClear I �:;-thellnt�otU..: 
.- was 11vea by Brian -� 
sldlt � at· the Tbree Mile Island -..... -burJ, Pa. Mr. Mebler 
IDltlaUy - - - ofllclals 
lmew abcNt tbe - of tbe ac:c:i-
dent In a c:ammsatloD with a Federal in-
vestilator July I. . 'l 

....,. w .. AinMJ'TIIr.- oa" 
Accanllna to the - of the iDYestiga. tor, wblcb bave - - by Tbe 

n-, Mr. Melder Aid lbat'cm Wedoes-day altemaaa, tbe lint day of the ac:c:i
deat, be was - 1111t to tum ..,  a aet 
of ""- tbat provide all to the rac:tor 
- pumpe. Tbe ardor came after a 

- - � of. � ln tbe -. torbad beoolllllted. . . . . . . 
Mr. --.flllcttbe -...tortbatboo told the ...,...,-. !bat It· was too late 
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�..::=�w�� ! 
we doa't bave any more � iD 
there,"' tbe--. . . -
. Nuclear -'" salcl thatMr. MeiJJer':o 
ac:count, if accurate, sbowecl that at -
oome of the ll(eUopolitan - olllclals 
were warrled that lllrlllJII ou the )IUIIIJio 
ml&bt CllUie an �  becauae of the 
pniiiOIICe of� ln  the reador. vtnually the oaly way lbla � 

' could bave beool formed, tbe expens said, 
was if the lll'IIDinm fuel radii bad loot a slgniflcaat lllllCIIIIlt oftheWater that is de
slped to beD the fuel - meltlq. Tbe 
reactioR In !lie core tbat created the by. �&liD created" !be radioactJvity that . 
eacaped Into the reac:tar buldUng, oome of wblcb was veuted lnto the air outside. 

· / - · -
' I Mr. --., ulted earUer lbla _- · 

I •-the � of bis July ...,_tlcla, · 
sai<l lbatitwu somewhat IDaccurate, but 
be aJII!Irmed the CCIIDpany's c:aac:em 
about an elplooioa, 

- te -Quesllool 
Wbea ulted - bis answer ...,. 

firmed tbe IIIICiemaadlnc that � 
already existed in the reactor, Mr. Moh
ler said tbat be - not c11sc:11so the mat
ter ... the � becauae be bad at
reedy beool questloaed alxlut It bY Mr • Rosovln'• spectal inwetigattve team. 

It was not lllltil more than 24 baunl 
after the - described by Mr. 
Molder - thet Is, late�y evoaial or early Friday lllDrllilla - that MetrO. polltaD � told  the �-�: 
��bad=..� .-
amllng to the memory of - company · 
lllld GcMm!mont ollk:lals. 

Mr. Arnold, the seDior Metrapolltan 
Edison offlc:lai DOW in c:barJie of clesnup 
_.tlcms at the crippled reac:tar, said 
be was sure tbat ofllclals at 1bree Mile 
Island bad 1111t cledded tbat the core bad I been _ _ lllltil late Tburaday -
bad Immediately paseed Oil tbelr --to tbeGovemmeat. 
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?;aS'e��pe§ in TMI spill 
-� ;,.� ... ,� � - = ·  '• - ,, A" , '  i : . ..,__ -

By Mark Bowden �;{'; 
--- .. • .. ·4J'!ij::< Small amonnts of radioactive kifp: •� 
ton gas were released into the atmo
sphere around Three Mlle. Island 
yesterday afternoon when · about 
1,000 gallona of highly radioactive 
cooling water spilled inside the nu
clear power plant's auxlliaJ'y build-

in.t,. wa�er sPillage was the largest 
recorded leak of radioactive material 
at the facility since the major accl- . 
dent there last March. and prompted c 
the evacuation of 11 workers from • 
the auxiliarY building, which sits 
alongside the plant's troubled Uilit 2 
reactor. . · _ , 

Officials of Metropolitan Edison . ·  · eo: I Met Ed), which operates the ; 
plan� told federal and state regul• 
·tors last ·night about the-release of : 
the krypton gas from the water. into· 
the atmnsphere. · 

However. testing _ devices �oni· 
iored by . the U. S. Environmental 
Protection Agency, the · Nuclear 
Regulatory Colllll1isslon INRCl and 
Met Ed did not detect significantly 
higher levels of radiation doWnWind 
from the plant, which· is 10. miles · 
soutli of Harrisburg on the Susque
hanna River-. 

Met Ed officials initially bad de
nied reports that any radioactiVity -escaped into outside air. But.· a 
spokestnan later sailt that a check of. 
monitors atop . the . building "con· 
firms there was a small release. of 
some radioactive gases, probably 
krypton 85. " In the second statement, 
Met Ed said that "nearby mpnitors 
verified that the gas had been dllut· 
ed within a shon dlstance . of the 
auxiliarY building.• 

The statement added: "There 
would tie no adverse health effecis to 
woriers on the island from such a 
minute release." · 

The . auxiliary building -houses · 
pomps, tanks; pipes and machinery 
that normally do-not come in contact 
with highly radioactive materials. 
But dUring the accident last spring; 
hundreds of thousands of gallona of 
radioactive coolant water were 
pumped from the afflicted Unit 2 
contsinment structure into storage 
tanksthere. · - · 

Most of the largest radiation releas- ' 
es during the accideut came from the I 

(See TMfon 14-Al -

auxiliarY builcilng, which, unlike the 
t..htct· .. concrete containment struc-
ture, Is not built to house radioactive 
materials safely. · , , 1 ' : 

· Roben Reid, mayor of Middletown, 
Pa., tile neirest town to the Three · 
Mile Island site. said a Met Ed official 

· informed him of the accident yester
. day, shortly after It bappened. 

"They told me there was a release 
· of radioactiVity .inside the plant, but 

that none got out," Reid said. "That 
was exactly the same thing they told 
me last year, and I found out about 20 
seconds later that radlstlon had been 
released. I guess 111 take their word 
for it until I hear otherwise." . 

Gov. Thornburgh dispatched a 
state. radiological · health expen to ::=��.:. �.:��� 
rector of the State Bureau of Radio
logical Health,- to -monitor reports 

·about the incident tbrough · the 
nirbt: • . .  ·' . "'· 

"The goVernor Is concerned about 
the situation and Is receiVing regular 
reports from aU the monitoring agen-
cies involved, • said a spokesman on 
hls staff. -

'Ever since th" reactor vessel inside· 
Unit-2 wu uncovered and over beat· 
ed during the accident 10 months
ago, coolant water inside an enclosed 
network of pipes has flowed over the 
damaged core to keep itfrom melting 
down. Small amounts of highl:r radi!l
active water from inside- this coolant. ; 
system leak out inside the contain· 
ment structure conatantly, so "make- · 

,•up" )Yater· pumps in the auxiliary· 
building feed water into the cooling
system regularly. 

No one· bas entered the. contain· 
ment building since the accident laSt .  
year. The building Is intensely radio-' 
active, and its atmnsphere must be 
conatantly regulated to prevent the 

. escape of radioactiVity. Work bas. been under way for many months, however, Inside the auxiliary build· 
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ing, which is not as serionsiY cont&. 
mated. 

. · -· ·.. . . . . -
When workers attempted yestOrd 

ay to transfer the flow of "make-up" 
water from one pump to another in· 
side the auxiliarY building, they dis
covered that water pressure inside 
the pumping system was · low. At 
about that time, accor-ding to an NRC 
account of the inciden� alanus 
sounded inside the three-story auxil
iary building and in the ·plant's con- ' 
trot room. Eleven workers inside· the · 

. auxiliarY building were evacuated. : 
· A two-man inspection , team di5- • 

patched in� the auxiliary building 
discovered that radioactive water 
was spilling from a pipe tllree. · 

· eighths of an inch in. diameter. The 
· water, which an NRC spokesman sai<L 

was contaminated with about 60. 
mlcrocaries (a measure of radiation 
intensity>' per cubic centimeter, 
drained into the auxiliary building 
basement and was Immediately 

pumped by sump pumps Into storage -
tanks designed to hold radioactl¥e 
water. - --

Sixty microcuries Is about ooe
founb the level of radioactiVity con •. 
tamlnatlng each cubic centimenter 
of the 500,000 gallona of ,..... at the 
bottom of the contsinment structure. 
The coolant water that spilled yester· 
day Is much more radioactive than 
the water that has been stored in . large amounts inside the aUXIliary · 
building since - the emergency last 
year. . . . -
• There bave been· a number of on
site accidents at the plant since last 
year. The worst,. according to NRC 
spokesman Abraham, occurred last 
summer when seven men on a clean
up crew received an. overdose when 
they accidently opened the wrong 
valve inside the auxiliary building. 
Abraham_ said. yesterday's accident could not be considered "iDajor," even though It involved a large . 
amount of water. --
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�adioactive �ater Leaks 2 Hours .I 
At. Three Mrle Island Nuclear Plan 
MP>DtETOWN, Pa., Feb. ll (AP)-A with water: The water nma 111nJuP the cooiiDI system leaked as much as 1,000 r-eactor's uranium cor-a and allltalns f:!'�:!l��==ter:..: radioactive--. 

powerplant blday, the authorities ,_n. Rate of bdladoa 
ed. They said 110 radjoactlve material had oa.., Mllue, spokesman for the state 

·. escaped and there wa..,p bMith-t. � of Eavl""""""tal Re-
"'Ibe leak has - Isolated and -.-_ said the water coatalned ma

stopped," said 1- Collins, bead of terlal radiating at a rate of 1211 micro
operations at the Nuclear Resul&tory curies per cubic mllllllter. "That's a lie
commission's office here ... ••Tbe water m:"cant ftpre," be said. 

has - contained iDs1c1e the awdllary In WasbiDitton, Frank Ingram. a com
building. Then has - 110 lltdlcatlon of mlsslm spoli:esmaD, said bls _-s 

airborne activity off-alte. Ther-e was DO tecltaical supp>n team at the plant was 
danger to - of the worlters Oil the Island lnnvestlptlug. . ,. 
or off the IslaM." "Our people are checking Into the ques. 

However • · · t1on of releues outside the building. We 

adjoins the• =��ch bave beard none ,_ned so far, but that 
damaged niiiCtOr was evacuated wtaJ. Is oay prellmlnary, .. he salct. 
pfant officials called the "local ...,...._. Commlssloa officials said the'leak had 
cy." Eleven wor1ters wearing prutectl not affected the natural dr-culstion of 
clotbing and &r.tJWic ...,..., wer-e Inside ter that cools the I'Oactor cor-a. Wheu 
at the -e. _ -

· alarms slpaled the leak, a backup sys. 
"We doo't bave - indication at an tem WU plaeed in -- The backup 

· that - of these worton received - system wu built after the accident, 
�atlon," said Sandy Poloa, spokesman 
r0r the Mitropolltah Edlsxt Company, 

· operator of the plant that was shut down after an accident last Mai'Cb. "We_.Jso. 
Ia ted the auxiliary building, evacuated It, 
so we could locate the leak and take care 
of it." . •i... 1.-Galioas 

Mr. PoloiD estimated the amouat of the 
leak at 1,000 pllans. In Wulllngton. VIc
tor Stello Jr., the nw:1ear "'!!DJJI).oeeo's 
� of �cm and eaforcement, 

. pve an estimate of 1100 gallons. . 
Ofllcials said water leaked at a III8Jd. 

mum rate of nlne PDons a minute frvm 
12:55 P.M. to. 2:40 P.M. A lAIDIJI -
hauled the spilled water to a storqe 
tanlL . . 

Plant officials said the leak occurrid.in, ' 
- malnte11811Ce of - - that 1 
add water to the primary cooling system. . They said that wbeu ODe pump ..... ' tumed on, a leak developed In a preaure 
switch feeding a thne-eighths-lnch line. The system whfor-e tile leak occurred 
bas - used since the Marcil accideot to 
keep the niiiCtOr cooling system supplied 
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State calls 
TMI tardy 
with alert 

Delay charged 
in revealing leak 

�2��n 

Pennsylvania officials charged 
yesterday that the o�rators of the 
Three Mile Island nuclear power 
plant failed to pro�rly notify state 
and local authorities about Monday's 
spill of highly radioactive water, -
which caused radioactive gas to be 
released into the atmosphere. 
. Oran K. Henderson, director of the 
Pennsylvania Emergency Manage
ment Agency, said that Metropolitan 
Edison (Met Ed),  which o�rates the 
plant, had violated an agreement , 
that requires the company to notify 
the state immediately of any spill or 
leakage· of radioactive materiaL 
Henderson said that state authorities 
only learned of Monday>s incident, in 
which radioactive krypton 8S gas 
escaped into _the atmosphere, indi
rectly through an tip from a worker 
atthe plant. 
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, "lt was inexcusable,"- Henderson 
said in an interview. "They (Met Ed) 
were bound to notify us and they 
did:!'t do it" · 

The release of small amounts of 
radioactive krypton gas occurred 
after about 840 gallons of highly ra- · 
dloactive cooling water spilled in
side an auxiliary building next to the 
plant's damaged unit two reactor, the 
site of a major accident at the facility 
last March. The plant has been shut 
down since that accident. 

A spokesman for the Nuclear Regu
latory Commission (NRC) said that 
the amount of radioactive gas re
leased, estimated by a Met Ed spokes
man at 200 to 300 millicuries (a mea
sure of radiation intensity), was not 
large enough to endanger the public 

· (See TMI on 2-Al 

TMI, from l·A 
or the 11 maintenance workers who 
were forced to leave the auxiliary 
building. 

In a prepared statement, Gov. 
Thornburgh said he was .. greatly 
concerned about the timeliness of 
the notification process and the fact 
that the state first learned of this 
incident from sources other than· the 

-company and the N uclear Regulatory 
Commission." 

"It !s absolutely imperative that the 
appropriate state authorlties be in
formed directly and immediately of  
any malfunctions at this or any other 
nuclear power p!ant  i n  Pennsylva-
nia,'" the governor added. . . r 

Henderson said that Met Ed offi· ' 
cials had Signed an agreement with I 
the state to " notify us expeditiously" 
of ·any radioactive spill or le�kage at 
the Three Mile Island plant. Under 
the agreement, he stated, Met Ed was 
to report any such incident immedi
ately to his office, the State Rac!iation 
Protection Bure�u. and · emergency 
preparedness authorities i n  Dauphin 
County, where the plant is located. 

Henderson said that the spill .  of 
cooling water at the faci l i ty was dis
covered at 12:58 p.m. on Monday, but 
that his office did not Jearn of i t  urail 
1:20 p.m.,  when Dauphin County 
authorities called to report that they 
had information indicating that a 
spill had occurred. The information 
was relayed to county authorities by 
a frie:�d of a worker at the plant,  he 
added. 

Henderson said that state officials 
then con tacted the p!ant's NRC re� 
resentatives who confirmed that a 
spill bad taken place .. His office did 
not receive final confirmation of the 
incident until lAO p.m., Henderson 
said. 

"As far as we're concerned, they \ 
(Met Ed) violated the agreement  by ' 
failing to notify us," Henderson stat

-ed. 

"I thol!ght we had the system pret
ty well worked out and that we 
weald get notification of this type of 
in::ident," be said. "But here it is, an 

· incident happens. and we don't get 
ar.y notification. 
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"We find out about it 25 minutes 
later through the back door, i nstead 
of five minutes later through the 
front door the way we're supposed 
to." Henderson added. 

A Met Ed spokesman said yesterday 
that, under the plant's NRC-approved 
emergency plan, the company is not 
required to notify any state agency 
about the type of i ncident that oc-

( portion mi s s ing ) 

confined to a small area at the plant, 
he stated. 

Met Ed spokesman David Ki uscik 
said that the power company had 
gone "beyond what we were required 
to do" by noufying the Radiation 
Protection Bureau of the spill at 1:30 
p.m. 

However, Henderson said that caU 
was not made until 1:40 p.m. and that, · 
by that time, state officials had al 
ready contacted the NRC staff at the 
plant .  The leak was stopped at 2:30 
p.� ..  accord i n g  to the company. 

Henderson said that he met yester
day: afternoon with Herman Dieck
amp, actin g  prl'!sident of Met Ed and · 
president of  General Public Uniities. 
of which Met Ed is a subsidiary. He 
agreed that state officials should 
have been · informed of the spill, 
Henderson said, and he pledged to 
improve notification procedures at  
the plant. 

In his statement, Thornburgh said 
that he intended to complain to the 
NRC about Met Ed's fai lure to notify 
the state immediately of the incident. 

"The need for swift. accurate and 
direct com m u n ication was one of the 
most important lessons to come out 
of the events of last spring," said 
Thornburgh, citing the worst nucle
ar reactor accident i n  h istory. "I 
wou l d  hope that it  basn 't been forgot. 
ten." 
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Radiation leaks at TMI} 
Nothing has changed ' 

. . '• .. � -

llollday's accldellt at the Three Mlle Nothing coaid be further frOm the 
Jslud nadear plellt, ln. wbich water truth whiCh emerged. nUed, Monday. - spilled . end SIUil qlWltlties of It Is basiDess es 1ISII8l at TMI end, It 
radlldion releMal, demonstrates with would appear, at the NRC. . frilhteDIDg cluity that allsolDtely · Tbe NRC thus far bas survived a .  
nothlns bas c:h8nged In the way nuc:l8- Yarlety of demencb that h be � 
ar plenlll are run or regulated in the tured to provide mote. decisive lellderUDited States, cleqlte. ·Ill the public sblp·ID emergencies es well es In long
.aarances to the contrary. nnge regulatioo. Yet oDiy � month, · omct.ls of Metropolitan EdlsOD Co... It extended a crucial deadliDe for Ill
operators of the reactor, 8t first denied stallation of sat� eqDipment on oper
that any rel- of 1'8dlation had oc. ating reactors becaue 38 of the 68 af. · 
curred eftD thoagh there - ample fec:ted plelllll had not compiled. 
evldeDce that sa had been vented IIJ. IIW!Y other of llll regulatory acdurlng the spUL They later clwlged. tiou, the NRC bas pven everr IDdlcethelr story. Tbe utility failed to DOtlfy . tiOD that It reelbes the pressure Is off, state officials - es they had previously !hilt public: attention bas been diverted 
agreed to do - that a portion. of the elsewbere. and that the toagh talk of 
plent had been evacuated. Ancl.lt took lest yeer cc be modulated. . · 

operators 1 hour and 4S minutes to · Pi'etident Carter, whoee . commit· . . llrinS the situation under control · 
ment to nuclear power dates beck to 

Tbe even Ill of Monday are in many his. Navy days.. recently revised his 
ways SO similar to thoee that occurred position OD the expansion of nuclear 
lesUian:h 28 es to be UDC8111ly. · · generating CllpiiCity In this country .. 

When the PraideD.t's Commission Althoagh the · President used ICJ de
on the Ac:cldeDt at Three Mile Jslud scribe nuclear power es a "last-resort'" last fall released llil exhaustive studY. soun:e cif power he bas amended his 
members noted: "Metropolitan Edison. position., saying ihat the U.S. must rely · did not have suffiCient lalowledge, on new reactors' until · alternative 
expertise and personnel to operate the forms of energy are available. 
plentor malDtaiD it safely." . . · . 
. Immediately after the acddent, the · ··The accideDt at;· Three Mile Jslud 

best minds in the fields of nuclear on Monday was DllDor . •  Tbe radiation 
engineering end safety rushed to the that leaked out wu diffused a shon 
·plant to ass1s1- They have proVided dfstanc:e away from the reactor. 
gDidence ever since. Operators were The significance of that SIUil prob
subjec:ted to rigorous rettaiDing. All lem Is treq�endous, however, for the 
this took place under the watchful residenlll of Middletown., the people of 
eyes of the Nuclear Regulatory Com· Pennsylvania and all AlperiCIUI& 
mission wJ!ich assuaged critics ID the · . The best technology available, the 
Congress and the public by mounting a best minds available, and . the everhighly touted Internal shake-up, well . present lalowledge that Three Mile 
aware that Its future es a regulatory Island serves es the proving ground · agency hung In the balence. · for nuclear power au-failed to produce 

"We are leerDing the necessary leso 1 . c:Omb!Dation of · effectiveness. It 
sons from this accident and applying failed - Monday Diede It inescapably 
them so that we can even better pro- :lear - to run even en almost closed- . 
teet the public," said-the IDdustry's top :lown plant properly, That leaves the spokesmen, Carl Wal$ke of the Atom!.,- lbvtous question u�red: Can 
I.Ddustrlal Forum, I.Dc. lest yeer. nuclear power be made safe at all? 
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:;2d. : . .  
·
;�� -�:.�··:,:;�i::�:.:. ' 7�. 1_;;.·;. t ... � � · raum.,.on ec�A.. - - ·· - - -· . .  - - -

-�arTMI:thiS" \VOOk. 
- _ _ • ___ ;<, _ _ . . : - - - � - � -- · - _.:::. -.. ·· .- -- . ... .. - · 

- - � "' .. . - _ 

; --Colm· . . · .....ui � plmd ...-... .... .._ :. ......,. .. _ . · ··�'- ' noldall; llaailllriJII -jillt ofr" 
:_: Aaolbllr' leek of J'IIIIIO.I:u.:e b7P- tile plmd IIJ'OUdl fallad tD -- 
;: t111D PI - 111oc:ovwec1 ,_...,.at . mer- ID -. the am.:tala 
• .  tile Tbne Mile III8Dd ...... pcllllll' llal8d. 

. 

. . . . 
:' pi8Dt. ll ......a 10 tim. • much . CluJ SIDllonl. m NRC ........... 
- � PI 1Dto tile allllllllpliera aid - tile ...,.... IS ...... 
· • .....- � a leek at tlla.plaDt tilnlqb a loak ID a  .....,U,. .,. 
.......... llaciMr Rlgalallor1 c-. -··tile auDIIar7 balldiDg ..... (IIRC) am.a�a. laid ... - tile dullpd 11Dit 2 � • •• of 

• DialaL . . . · · . · < tlla ..... � DaciMr ac:d
� :  ....,__ tile NRC am.aia oikl . - ID tile Hllaa's. blllllr7. 1at 
: �  .. �;..:=,== -������ tbat tlle Pa-� . . ,_.,, did DOt � tile · - tile  � ·. porlall --. -- - --� - . ...... - . . .  - ·-· _ _ _  , . . . - . ... .... .  -..... .. ..  ,.. · '-- --.->:•.-

-

· �-Ciirli.i til -N ar  ncJbi,. •. d.;. _.  ... );d.i.ft.t to • 
lhe.-lall-.1 011 �,...., Dilbf� ���e ...-.unc 
IIOD of l'llllloKitfity). ,_ _ _  .,__ .1D a ....... -t. tile 
10 tlaa tlaa .-..thaD the tryp. campaDT salit that tile .,_ had .... ail t11et.....- OD ifiiiiii8J IIIar 1leeD mat dalrD a�: IL-411 ..... ,.._. .., plkiDI .of hlcJII1 radioacllft· day - tllet Mel Ell warbn -
,... opllled lllllde tile. llllldll!f7". trJIDgtoiiDdtheca.,.oftlleleoL · • 

· bodldiJI&. ' - : . .· · :  . . , < :.- · ' ; . ? Tiae campBy laid tllet II b8d reloluiCollbll;chlefaftlleNRCitaif .- )ionld tile ._ _lellalp to Gov. 
a1: Tbne Mile Io�aU; IIId he did DOt · 'l'banlllargh's cdlk:e, to - ea1'1-niprll ,_urs 1oa11: • "a iWIDas nmmatal _, emerpDCJ aflk:lals;· bu:ideDt." _ · - _ . - . · · · · . . · . · . 

· .· . · . · · · .  lflt U IIa  ...... lll nadtJ -IfltrupolltaD r..u-. whldt oper- """ """" ........uta , .a spilla """ - the pi8Dt, � � _nllhl lelb.J.I'trpH.. 
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Met Ed agrees .to notify · state, 
' ·  . .  �· ' .. : · - .  . 

local officials of leaks · 
. . - , . . - .: 

ByRGI!e< Colm - ; spill of 140 g8uou or lllghiy radiCJOCo _ _,_ live c:aoliDg water at the plant 
New emerp��c:y 11011flcatlon proce- :• . Tlle.state·Oiflcials·lllld· the 40;miD

dans were put In effect yostenlay at 111e delay IJt fol'lllll-ilotlficatloll vlo
lhe Tllrea Mile Island nuclear power: lated an agreemeot raq�Met Ed 
plant In an effort ID _.. - Slate Ill' ·Inform the state im.JDedlately of 
and local authorities ue notified · llilch · .. inddeDIL Met Ed spokesmaD 

. Immediately or any spllla or leaks or: David Kluselk said lhet the COII!pllly 
, -� radiOoctlve lDiterial, a spokesmaa_, llad DOt believed thet the qreemeat 

· for MetropoliiiD Edlaon <Met Edt. · .  wes tn effect oa Moaday. . •  , : .  saidyosterday. • · · Kluseik said - DOW tJi8:.plant 
Met Ed, wbich operatea the plant, staff woaJd aJen ·the l'eJIUyiVIIIia 

wes respoDdlng ID state otnctala' • EmerieDc:y Mailagiomeot Ageacjr and 
complalnta thet they were not 8mergeoc:y-preparedness offlctala In protDptly notified about Monday's ' · Dauphin County, while the,plant II "' • 

. �- '!4·��-
. . · .,,;" :: .t· 

. 

"II jail seems - M8t Ed 11 proae .:..U.tioa tiateUttyl. · eoollni w-. ID IIIMinl erron, • said 'l1loma8. inllile the prtmary oystem of a 1101' 
Geraaty, director of the state Radfa. mally opel'llling nacleer plant woaJd 
lion. Protection Bureau. · "They· have a COJIC8IItration ofoae lllicrael>
shoald have c:alled as . . . 1 think !he· rio. Collins said. 
claJuce hes beOD dmie ID Met · Ed . 
apliL I doa't bow tf � ue ever Meallwlllle, ln. Harrllbarg � 
&PiDIID COllie Net tociedtblllty.• dey II a Public Utility Colllllllsalon 

• · . . (PUC) heering on whather Met Ed 
.1o1m Cogins. chief of the Nuclear shoald be permitted ID remain In 

RegalatDr)i Colllllllsalon INRCl Iliff baslnea, CltibeDit vice presidODt 
at Three Mile illllld, said - the Stewart Cllfford said - beDits 
cooling water spiiJecl iDalde the woaJd be rel�t ID CODtiDne ex
plant's aUIIIary ballcllng llad a tending credit ID Getleral Publicum. 
IIUildmam radiOoctlvlty COJIC8IItn- ltlea, liet Ed's pueat compuy, im· 
tiOD of 120 lllli:rocnrles (I 111U111N of lies theJ believed the! the _PUC WIDt-

D - 9  

Joc8ted. o f  lilY . radioactive spill or 
leak. 

siate: olllclals !Dststed yesterday, 
though, that such notification 
shoald have been made for Monday's 
Incident, In which small iiiiOUDta of 
radioiCtlve la'ypton 85 ges escaped 
Into the atmosphere. Til- officials 
said lheJ believed Met Ed's lwldJiDg 
ot the Incident woaJd farther dam·. 
age public coalldence In the .compa
ny's operation of the plant, which 
hes beOD shut down since the worst 
nacleer accldeDt In the natiOD's llls!0'1 happened thue In MarciL 

ed Met Ed ID continue · ;;.,...tiDI. A 
group of beDits, led by CltibeDit and 
Chemical BIDk, have carreotly 
plllced a ceiling of S292 million on 
credit IVIIIJible ID Generel Public 
Utilities. . �

• In a related developmeot, the NRC 
IDDOUDCed that small IIIIOUDta of 
redlOICtive ges leaked into the atme, 
splient oa Monday and Tuesday at .a. 
naclear power plant In Lusby, U., The leeks, which occurred at tlla· 
Baltimore Gas & Electric Calvert 
Cllffs plant, Wile CODS!dered "Del' 
lible" and did not ODdenger pabll.c 
health, � 1D the NRC. 
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TMI Leaks, 
But Sourc·e . . •· ' 
Not Found · .q • .  

Radiation levels rose mysterious-
ly inside a Three Mile Island plant 

. building and remained bigher for sev· · 

. fa�� ��':r�J��:r. ���
e falling . 

. sou�!
h
;r t�:

v
r.:�.�-������::e�� · 

was, it ·is not presenting a continuing. 
. problem to us ," said John T. Collins, 
chief on-site official for the Nuclear 
Regulatory Commission. : . . ... ,. 

in th�
i
��[ i���i����1,

a
n :�a.!'t� 

a.m. No workers were inside tte \lui\d· 
: )Dg at the time. . 

· 

. Radiation inside the · . . aiiXiliary 
1 building tripled before coniing doWJ!, . 

Collins said . . . . • · 
· · Metropolitan Edison Co .. the plant 

·. ·operator, said.some radioactive kryp.. 
: · ton gas probably escaped from the . Unit 2 auxiliary building. The amount 

was so small it could not be detec�Q. · · 
even on the building's roof. . 
. "We believe some of it was re- . 
-leased, althou2h we can't put a nil.il!.· 
. ber on it,". spol<esman Sandy Polon re: 
._ported. , . . , ,, . . . . :. 

· . The disabled plant gives off about 
' two curies of- krypton. gas every .. day 
, from a variety of small leaks. . . · . . . . . . . 

"Inst�ad of two curies being ,._f.�:o .' 
leased (on Thursday) , it may be three. 
It still is an awful small amount," ·s.aid 
Thomas Gerusky: director of. , .  the . 

. 
����

·s Bureau of Radiation ���;: 
. On-site officials of the U.S, Envi-. 

. . ronmental Resources also rep01:ted 
··. that no radiation could be detected off· 

site. . · 
. To be sure, the agency sent an ·air 

sample Crom a "krypton-senstiye '.' 
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'T'"'. . • 1 •  . .  
.a. nil LeaJ.(.S, . ·  

· But Source · 
Not Found 

ContlnuH F�. Page 0"'• 

monitor placed a� the TMI Observa
tion Center to laboratories in Las 

. Vegas, Nev. ,  for analysis .. 
"! don't expect to see anything," 

said AI Smith, the EPA's coordinator . . at the nuclear plant. · . 
The incident · was reportl!d to . 

Pennsylvania authorities about 7 &.m.  
as "an event of potential public inter

. · est: " · 
Officials at first thought' radioac· 

Uve water may bave leaked tram the 
plant's cooling 

�
stem onto the floor of 

1 :g:t <;:g!�'c b t;:��ih ���
n
�Jl�in��� 

ventilation system. . . 
. Later a water leak was ruled out 
-when workers in protective clothing 
entered the building, looked around 

. . and saw n() water. The ·water level in . . · the building's "sump" did not go up 
' either, Polon said. . 
. . By Thursday night, plant officials 

were speculating the leak · may have 
come as a result of maintenance and 
deeontamiation work performed a day ; 
·earlier in ·a valve room that adjoins 
the auxiliary building . ··. : •  �·The . assumption . is being made 

<; .that it was probabaly a particulate re· 
: _ :, lease. "  Collins said. 
·
., ·• ''iusre

���he;a!f�ic��o�
nc

��
e
':!h�� 

· : going to happen" until the disabled 
reactor is clean.ed up. 



APPENDI X  E 

NRC ADVOCACY 

]$ 

Met Ed·�· .1Q rel�.·ga8.: _ _  'trapPed at TM1 · 
· �� , ·· ·· • ·.·�t�· · ·,::..- ; :;· _ ·.·-. - -�-

u.Wusa� - . MetropolltaD. · .  
Edison ·, Co. Sa1cr �- ihat It 
wqts to Yell!'lti'JPIIID Is, Uadi.,..,. 

-aYit ·go�,:.rrom 11ut dllllllpd' nr. MllalsWidliUCieat� - . '" . : . lf tile lfui:Je8r �:� . 
sloD � llut CODttoDed rei._ 
W01II4 occur. duriDg IIi* · llrst. ihree · 
lllolllba of 1!11111; -� Ed vic8'presi-· 
deDI Roben Anlold · told •.a. pllblle heuiJii. Thll ... .... cnillld dm:fDI I I the Mili:h 28 IICddellt when wiiiSI' ·�came ID� CODIIIet .with 11ut ·fllel ... 

'�i 
• ___ cil�!!8f ofl!'aPJI8d_. . a--prt_., . . JIY � - - ID: the·-CiDIII8buDeDt·.l 
· llu�·The llDOilDt.of.�', 
. ·  tT . re1eaec1 dlll'lllll . the veottq . . .  

. which-·ts · expecteol .to.:take betweeD .. 

-�;�����{ F'or ;a· :pei'IIID. Stlllldllli'' cootlou-
ollBIY at· the. facility's boDDdar! fOI" . 

. the dum!Oli of� the vem:iDg. l'lldlll> . 

. tiOD expcl8UI'8'for tha skiD.·WIIIIId be S  
. •  lllll)lrellll. Arnold said.. 'IVhol•body 
! � would be �tlL .of a- . 
. mllUrem..he added; . .  . ' ' •· • 

· · ·11Ddllr federal atiiDdards,. th8 maxi- · 
.• mDJD sofa 8xpoellra over •. • yeuJs.lS 
.:�- ·,.:....,::,;.; ·_· · . · :1:_ :--r' ... - .... -.,.;... •. � - � -" 

E- 1 

The Ph�1ade1phia I nquirer 
Noyembe� 15 , 1 9 7 9  



The New york T ime s 
J anuary 2 5 ,  1 9 8 0  
pa9e 1 o ;f  2 

Report on Nuclear Accident Holds _ Agency Is Unable to Insure Safety 
It Urges Strong Chief for Regulatory Commission and 

Formation of a Consortium to Operate Reactors 
WASHINGTON, Jan. 24 - A report to ' 

the Nuclear Regulatory Commission on 
the accident at the Three Mile Island 
reactor concluded today that the commis
sion as currently organized was incapa. 
ble of managing a nuclear safety pro:
gram .. adequate to ensure the public 
health and safety ...  

Calling for a reorganization, the report 
stressed the need for a .. single chief exec
utive" to direct the regulatory commis

. sion. 
· In addition to urging a reorganization , 

of bow tile Government regulates nuclear i 
power, the report recommended the 
formation of an industrywide consortium 
or a public corporation to take over the 
operation of reactors from those utilities 
unable to nm them in a safe manner. 

The report was prepared at the request 
of the regulatory commission by an inde
pendent investigative team headed by 1 
Mitchell Roguvin, a Washington lawyer. 
Today's report is entirely separate from 

�::n:almple�vi:;
ove

:�i�O: ! 
headed by John G. Ken1-eny, president of · 
Dartmouth College. 

"We have found that the Nuclear Regu- · 
Jatory Commission itself is not. focused, 
organized or managed to meet today's 
needs,'' the Rogovin team said. "fn our 
opinion the commission is incapable, in 
its present configuration, of managing a 
comprehensive national safety program 
for existing nuclear power plants and 
those schedule to come on line in the next 
few years adequate to ensure public 
health and satety." / 

Need!orTnlned Persoanel . · 
The group added that, based on its 

study of .the Three Mile Island accident 
and interviews with experts throughout 
the industry, "many nuclear plaots are 
probably operated by management that 
bas failed to make certain that enough 
adequately trained operators and quali· 
tied engineers are available on site in re.. 
sponsible posltioo to diagnose and cope 
with a potentially serious accident. •• 

The report further found that responsi-· 
bility 'for safety was badly fragmented 
among different parties and that. at least 
until the start of the Three Mile Island ac
cident near Harrisburg, Pa., last Mardl 
28 "an attitude of complacency pervaded 
both the industry and the N.R.C." 

ByDA VID BURNHAM 
Speda.ltolbe�Yorii:TirDes 

John F. Ahearne, chairman of the regu. 
Iatory commission, called the report "a 
reasoned and sound document." Two of 
his colleagues; however, Victor Gilinsky 
and Peter Bradford, raised a series . of 
critical guestions about the reasoning be
bind some of the report's· recommenda� dons. The comments came at·a commis
sion meeting in which Mr. Rogoviil pre
sented a summary of the S3 million study. 
- Despite the sweeping criticisms, how· 

ever, the finat report by the Rogovin 
group did not include recommendations . 
for either a temporary: ••moratorium'' on I' tbe CODStrUction of new reactors or that 
serious coosid.erati.on be given to closing 
down any reactor whose operator is un
able to develop plans t6 evacuate every 

1 persori bw;g-�-t:h;lO-rnil� ra.d.ius of the 1 
reactor. Those two recommendations r 
were made in the original version of the ·1 
report, a copy of wbich was obtained · 
three weeks ago by The New York Times. 

' Peril of a Meltdown 
The special report said the Three Mile 

Island incident had come close to being 
"the accident we had been told by many 
in industry could notbappen: a core melt� 
down." · · 

1 About two hours after the accident 
began, the report said, a shift foreman re
ported for work. noted a valve was leak· 
1ng reactor coolant into the containment 
building and blocked off the stuck-open 
valve. ., 

"If that valve had 'remained open. our 
projections show that within 30 to 60 
minutes a substantial amount of_ reactor 
fuel would have begun to meltdown - re
quiring at least the precautionary eva� 
ation of thousands of people living near 

. the plant. and potentially serious public 
1 health and safety consequences for the 

immediate area, •• the report said. 

nO. special team concluded that be
cause of a variety of steps taken by the 
nuclear industry and the regulatory com· 
mission an accident identical to that at 
Three Mile Island would not happen ' 
again. 

. . 

. E- 2  

I 
'"However :• the report added, ••the ! 

work done by the Special inquiry Gl'OU]> ' 
over tbe·pa.st seven months bas led us to \ 
conclude that unless · fundamental 
changes such as those outlined above are 1 
made in the way commercial nuclear 
reactors are built. operated and regu
lated in this country, similar accidents
perhaps with the potentially serious CQD.
sequences to public health and safety that 
were only narrowly averted at Three Mile 
Island-are likely to recur.'' 

Lad< of Leaclenblp Seen 
• The report charged that the regulatory 
commission had failed to provide either 
leadership or management for the, na-
tion's nuclearsa1etyp�. 

''The central and overwhelming need is 
for legislative and executive reorganiza
tion to establish a single chief executive 
with the clear authority to supervise and 
direct the entire N.R.C. staff,'' the report 
contended.. ••An effective reactor safety 
program absolutely requires strong and 
effective management of this kind. •• 

The Presidential advisory commission 
hea!fed by Dr. Kemeny also recom-
�tha�:e::'!:�a�= I 
stan and its reorganization intaan agency 
headed by a single. administrator similar 
to the Food and Drug AdmillistratiOD, the 
Environmental Protection Agency- or tbe· 
FederalAviation.Administrati.oft. 

. Such a plan, however, is oat popular In · ! Coogress and was not adopted by Presi-
1 dent Carter in his respoose to the recom
mendations of his advisory commission. 

.. We do not believe that the current Ad
ministratioo's prt>p0158l to 'strengthen' 
the N.R.C. chairman's executive author� 

--7' 

A Nuclear Repiatory Commls&loa --ter new paat cooliDa towers of the 
Three Mile Island aacle&rP- as Its crew cbeeked radlatloa levels. 

E- 3 

200 

The New York Times 
January 2 5 ,  1 9 8 0  
pa9e 2 o f 2 

ity gues far enough to reach the heart of 
the problem involved here," the Rogovin 
team report said. 

Call for Consortium 
The recommendation for the fonnation 

of a nationally chartered operating com
pany or consortium to take over the 
operation of some reactors was based on 

i a finding, the report said, "that there is a 
1 wide spectrUm in the - capability of the 
! various nuclear utilities to operate existj ingplants in a safeway.•• 1 The report. said that for those utilities 
1 found unable to man�ge a nuclear reactor 
1 .. the company or Consortium would ei-1, tber acquire the plants and sell _ electric 

power to the utilities for resale to custom-l .ers'' or would operate existing plants on a' 
contra<;t basis. 

The report said that the investigation 
team bad sought to determine whether 
I there was evidence of any willful failure 

on tPe part of utility personnel to cover up 
�the seriousness of the accident. . _ 

The report said that there was no ques
tion that the information conveyed to the 
regulatory commission during the acci
dent was incomplete, in some instances 
delayed and often colored by individual 
interpretations. But, it added, there was 
no evidence that· the causes of this break� 
down in infonnation flow went beyond 
confusion and incompetence. 

In a letter to the regulatory commis
sion, however, Representative Morris K. 
Udall. chairman of the House Interior 
and Insular Affairs, called for further in· 
vestigation of why on the first day of the 
accident Federal and state officials 
'"were denied important information" 
about the status of the plant. 



Quick DeCtm."tamination . 

The New �ork Times 
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-� t  3 MilealaRJSought 
. ''*'' . ' . . 

WASBINGTON,'Feb. ll (AP) - Fed
eral reaulaiDrs are JaoldD& for ....,.. to 
speed llle -.,mlnOt!m of llle c:rip. pled 1'bree Ml1e - DUdear reactor 
after two --- of l'lldlaac:tmt ... 
- -- ' , . . 

Members of llle Nuclear . Re&uJatory 
CCimmlslloa said llle - of llle cleu!up 
at llle ...c�Dr, lbne Mlle - UDit No. 
1;...--BatrisburJ, Pa., - be ....... - - - · report - - two  
-· . . . . 

Tbe Unit 1 reactor ._ beoa lllac:ceul-
ble De!l!'ly a - ,._;  It - De!I!'IY 1 '  
miWaa p��auo · or ndloactmt water, -w k1Jptoa 85 ps - a can be-- basvlly damqed - ln  a fnBUe 
- beca..e of llle -- Marc:b 28, 
- llle reac:tar.-caaliJiawater to  
escapefnm lta.,-. · : . . · Tbe F- -·- IIIe utlllty 
!bat operates llle plam - -ted 
lbat worl<en - - be  able to - tbe 
clamqed core 1IDtll early 1883 - -
-- llle cleu!up 1IDtll 1184. So far only ·- - of tbe radloac:tlft 
waterbas beoa-..-ted.. · , . . . 

VIctor Stello, -·of die COIIIIIIIs
-·s offlce of � - --, IDicl lda -- tbore .... ---
... to believe that tbe c:leoaup - pro,: . coed -· He - - tbe ...... 
- iUelf mJabt be partJt to blame. 

· beca..eof llw:lloa.· . 
. - · ,.,.,. ._ - members  ..... 

...- CIII!CeiD tbat '.ln Ita . pniOIIt, 
- lt!WI, tbe II!IICtar milbt paoe a 
pater rlsli: tbon If some coatra¥enlal 
cleaDup proc:eduroo ....., begun DOW. 
� proc:eduroo ww1c1 1eac1 to releues 
of -- material, but below -

. - levels. . 
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Venting of Radioactive Gas Urged 
WASHINGTON; Marc:b 12 (AP) - Tile I !ll&jor step - l8lalnK - to lba 

CGmmllliaa's staff - bullclliia. wlilc:b bas beoa 
bat rldioactlft ps 1 sealed slnc:e a auclear oa:ldoat occUrred 

. . - ----- � ---- as pcaible from die I at tbe plaDt De!l!1y a year aaa. Members 
c:rlppled 'l'bree MIIe lllaadDUCloar- of u. ........- baft lndlcatod ln ,.. 
plam ln  Pelmsylyaaia. 1 caat - tbat tbey lawr speod!q tbe 

Tbe - qned to reodl a decl- 1  c1eam1p pniCIOIIII at tbe reoctor - Bar-
...., aa tbe � after tbe l =:....n::u.;:::-a�:r:: G£j&tr, Mf - llle j lUre,. "lt iS IIIa!ly that tutanl -. � ma turtllw l releuesa:=� alSo m- deal I B8fan IZq of tbe � ... .. 
- tilto ""' OlmC!Ipbere, tbe -
-·· staff -. .... effort· - be 
made to -. -'- Uv�DB·...-

1 pi8Dt that tbe -... - -
1 t.ltb. dlreat. . # • I Ana .- baw SCft111811· - 

- of tbe poteatlally -- ..... I ter�a�· !bat .. DOW - iD tbe lllldear p;.at•s - llullclln-. dosplte .. 1-by tbe - !bat ....,. ... - - -d be - wttl!ln F-racllatlaass1ety Umits. - . 
Tlle - of tbe  - -" be tbe  lint 

.. ,, · ,�.':"- · . 
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11110,000 pllaaa of CGiltamlnated 
wa<er ln ""'  caltalnment builciJu&. 
tbe - - - - be 1'81110Vecl 1Je. 
fare ...,.... .... ....... tbe buildbll to .... - -· pipes - .._  tbat!ll&y be rapidl]"deterion� 
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Two TMI techDicWts, the first to e�ter UDtt 2 airlock since the �ccident, remove masks �er finding area free of radiation 

SRC staff warits· ·gas at TMI released soon 
... - . . . . - . - . . . ·. ' � 

By Mark Bowden 
�.,wna. 

,.,e Nuclear . Regulatory Commis
sion (NRC) staff bas recommeoded 
to its five commissioners that 57,000 
cu� of radioactive krypton gus 
tripped inside the Unit 2 contain
ment bulldiog at Three.Mile Island 
be veoted into th., outside air soon. 

If the commission approves the 
recommeodation next month, the 
venting will be the largest release of 
radioactivity from the stricken nu
clear power plant sinca an estimated 
IS million to 20 ntillion curies es
caped during the accident there last 
year. 
--" I·• ;iNRC omcial�.stressecr Widn�ay, ifw venting the Krypton-85, ali inon 
gas that will remain radioai:tiva ror · 
nearly 100 years, would not threaien 
the health of area residents. 

Matropolitan Edison Co., a><>wner' 
and operator of the plan� asked· tbe 
NRC for parmission to relause the gas 
as a first stap toward decontaminat
iog UDit 2, a process that will take at 
least four yean and coot an estimated 
S400 ntilllon. ' ' 

Although venting Is strongly op
posed by surrounding communities, 
it bas now beeo endorsed by two 
separate NRC groups and bY Gov. 
Thornburgh's TMI commission. 

In approving the venting of the the 
radioactivity, the NRC staff rejected 
more time-consuming and expensive 

. metbodlo or cleaning the atmopshere 
inside Unit 2. Alternatives web as 
absOrbing the 'krypton gas In �ial 

-filterS Or' liqw!r)1ng and bottling 'it 
• were vetoed because further delays 
·in cleaning up Unit 2 conld reault io 
more dangerous, accidental releaaes, 
the Nff report said 

"I regret to report that the. technol
ogy for cleaning up a mass concen
tration of krypton gas Is not as ad-
vancad as I had once hopOd." said Harold Denton, the NRC's director of 
nuclear regnialion. 

Mayor Robert Reid of Middletown, 
Pa., whicll Is close to the plant.. said, 
"I knew It was going to happen, but I 
don' like it. There are a lot or paople 
upset with it. Venting is just the 
cheapest and easiest way." 

Reid predicted that many residents 
would leave the area wheo venting 
occurs. despite usurances !rom fed-
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oral and State officials that it will'lie 
harmless. . 

Met Eel officials are anxious tor 
parmlssion to vent the gas. After that 
bas been done, workers will be able 
to spend enough time inside the con
taminated reactor building to begin 
devising a method of cleaning out 
the reactor core, which is thought to 
have partially melted during the 
accident. No one bas entered the Unit 
2 containment building since the 
accident occurred on March 28, 1979. 

Yasterday morning, . two teams or 
Met Eel workers entered the Unit 2 
ilirlock for the first time since the 
accident. Workers are tentatively 
scheduled to enter the containment . 
building next month to take photo
graphs and test the level of radioac
tivity. 

m 

Officials Seem to 

Favor Venting 
!. -

' as at 3 Mile Island . 

The New York T imes 
_M.,rch 28 , 1 9 8 0  
page 1 o f  2 

By RICHAJW D. LYONS 
SpKI!diOU..Nelr YOftr:Tim. -· 

HARRISBURG, Pa., March 'r1 - The I beeo cited as the primary causes of the 
top Federal nuclear safety expart and accident, on March 28, 1979; In wbidl ,. 
Peonsylvania's Governor left little doubt loas of coolant left !he atomic fuel panly 
today that they would support the con- exposed. 
trolled telease of more radioactive gas The venting issue has left many nor-
rrom !he Three Mile 'lsland plant. molly UDC!emonstrative residents near 

1be venting, while small in amountt is the plant. on the Susquehanna River, in 
likely to trigger the largest protest yet bitter, even violent, moods. 
rrom paople living nearbY and serves to They contend that the renewed plan lor 
ilUderscore the safety questions that re. venting bigbilghts !heir fears that their 
main one year" after the oation's worst health and safety are being placed behind 
civilian nuclear accident. · the cost of the cleanup of Three Mile Is-

Harold R. Denton, director of reactor land, perhapa as high as Sl billion. 
safety for the Federal Govemmeot, said SkepUclsm Fnnn Mayor 
at a news cooference here that he had 

"I'm quite sure they'll never tell us the 

General· Public Utilites Corporation, I truth about the venting," Mayor·Robert 
owner of the Three Mile Island plant, is Reid of MiddletoWn, th_e �wn closest � 
ln severe{irranclal trouble. Page Dl. ::1 :.:�·=IS·.;,���� 

recommended the venting of gases, 1 distrust felt by his COilStltuents. 
mainly radioactive krypton 85, as u.; 1 The Middletown l'nlss and 1oumal 

only IOJ!Ical means of speeding up efforts 1 made public today the results of a tele-:,0�=-inaie the plant of hazardous 1 f!::"J =t= �� �':::; ..:; 
"There ....,.da only be a very small, a almost 2 to I, that the Metropolilal,l Edl

tlny amount or radiation released " Mr son Company, the utlllty operating the 
Denton said, "wbidl would have mC:onse: plant, and the Nuclear Regulatory Com-
quentlal beallh effects. • •  mission had given them misleading lnfor-

'li.. to Be Cleaaed Up' "'=e.. meetings, web as one at the 
Mr. Denton; an omcial of the Nuclear 1 Middletown !Ire house last week, have . 

Replatory Commission, added that ''We turned intO heated exchanges and Vlllldal- walk  away from the plant; lt·baS ism because of the depth of feeting on the 
to be cleaned up." · � Issue, not only bY people tradi-

Gov. Piclt ThomburJ, - bold the tiClllally. OJIPQ!Ied. to nuclear power- but 
"""" sessloo ln his capital office, stopped � bY many apolitical residents w!tO be
sbort of endorsiD& · !he venting propioal, lieve their safety is being subordinated to 
but be added that "the opticm to do notb- the cleanup cost. 
tng is simply not on the table; decmtami- It waa Mr. Dentod who - to wbat 
nation muat ao1orward... ,be termed "psychoiOJ!Ical stress" In ban-
" The news coaference came on the eve nlng the release of krypton po Into the 

of the one-year anniversuy of the Three atmoopbere last summer. · 

Mile Island accident. Equipment failure, � - With  Air human error aDd poor procedures haw � 85 Is a normal product of nu-
. clear fission In an atomic power plant. It 

is blghly radloactlw and Its half-Ufe -
the time It takes half the atoms to 
grate or "cool off" -ls alinost ll yean. 

As ezplained bY Mr :Dentoa today, the 
Three Mile Island plant contains Cllle to 
two cubic feet of krypton 85 mixed with 22 

, milllm cubic feet of air Inside the co.n
tainment vessel. -dl houses the reactor. ' 

The krypton bas about 57,000 curies of 
radioaclivlty, compered with the two mil- ; 
llou curies or so that were accldeutally : 
vented clurtni the acclciett a year qo, · 
mostly us - po. . 

AlthcJu8b krypton 85 Is a heavy, inert 
... - beta radiation normally can
aqt peaetrate the skin. It can be IDbalecL 

Mr. Denton · noted that the Nuclear 
Regulatory Commission and other 
groupe had - ways of cllspoolnc . 
of the 1aypton and had come up with a · 
few otber pmlbllllles. 

-- one to Uquety ibe air that 
bolda the krypton. Yet Mr. Dolt- said 

. - ... extn!mely difflallt !D. do, that ' 
- It. Deataa -- ,....... then had beeo mlnorexplolloas In work- I day-l'J!reeMIIe·-., tng with the DOCMAJy equipment and 

--7' 
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Tile Tbree MUe' IslaDd nucl- plant iJne year after the accldent 
r that SUch •· project would take several plained that the kryptDD gas must be dJs-

�=����!Z=d�t ! =�t
t
�ago;;;=:,;;�ers to �ter I 1 34,000 tons of it. A third woul

. 

d be to store I After dealing wi. th the radioactive .'. 
all the contaminted air in vacuum bot· gases,._ the workers then must clean up-. 

1 ties. "" - about 700,000 gallons of water inside the · I After noting the options and calling at- . plant, contaminated mainly strontium 90 � 
tention to tbe drawbacks of each, Mr. and cesium 137. Denton summed up by saying, "The tech- , While-far more toxic than krypton · 85, 
nology is just not there to bring here and i these two materials can be baridled more 
put into place. .. · .... _ 1 easily since they may be filtered out of lbe costs could range from about $4 r "the water and taken away in lead casks. 
millionto morethan$100 millioo.- There still has been no decision about 

Mr. Denton said that. although me 1 whether to restart the undamaged nu
bealth risks

. 

of venting were extremely I clear reactor at Three Mile Island. 
small, there would be other risks if notb-: Known as T.M.l..I, this was shut for re
ing were done, such as not knowing what fueling at the time of the accident to the 
was going on inside the reactor. He ex- second reactor, �.M.I.-2. . . 
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SQJ.liefiod):� nlUSt decide·-- --- �- _-· 0•• 

-... t-�h. :- .-:> :· �--'�::,.,..;_;·::�'-·I" �"''T···· ···�MI· < ,.., •. ;o ��,}��: ;
.
'�' > :; !.'- · '· """:; .,' �:;·:.-e rea �- . ; ISsue · :: �. : - :: -' 

.. -

· ·· : _ � -- -.. �- - �:..,- _ . . _'-2 :_. _ ._.-: � . �--�·�--!�_�:;;._:�;_�, _ ,  .. - · · · '- - ·_ . · - . - . . 
- Trapped inside the damaged reactor -iiot working or bad grown too costly. 
building at the Thrl!e Mile. Island 'nu; �- �- . The - gas - trapped in the reactor 
clear plant are gases containing _SO,OOO � building is radioactive . ·krypton. De
curies of radiation, _along with Diany spite all sorts gf . benign assurances ·, 
thousands of gallons of highly' tadioac- .that exposure to. the gas would be no. , 
tive� water. Whether that. radioactive · more dangerous .than taking a long ' 
gas r�mains inside the . plant or is In: · airplane ride, any exposure to radi&: 
tentlonally vented into the atmosphere . tion poses a potential risk to health; _ . • 
of. central PelltlSylvania Is a question . .  · No one knows what the genetic !ega-; . 
f�r �b,ichJI:UtJ'e iS. oDly_on•fi•esponsible . cy of TMI will be; only time will tell. : , :: 

· answer: It must notbe rel!!BSed- ·,.;;..: . . . . . .  Officials at the crippled plant bave c  · · : · A. ·declslcjif tci"5pew. the · g as  'into the · warned repeatedly that unif!S!I they � . 
atmosphere an_d Oil!� t�� of thousands' . per!Jlltted to . yel!t the 1trYiJton u1.1der •. 
of people would represel!t the ·m� ' controlled circumstances the' threat of 
IndefenSible fonli o( ·expediency. · It ·: uni:ontTolled . �leilses_ lncrea5es.' Con- , would -� frightening, additional · · sidering . ihe sloppy management and . 
proof tliat ;the officials running the . lu attitudes- toward public safe))' a!-_. 

. operatioliil at TMI are like· a bunch of • reaiiy · exhibited at the r.eacto�. that 
boys playing mechanic in a back lot,· �bility can't .be ignored. But It can, . 
trying to repair ii derelict car by trying not- and must not - be legitimized. < • 
anything:_ Who 9ne thing iloesn't - · · The ·Governor's · Commission: )n.': 

: work, they dream up another' scheme. Three Mile Island bas· done precisely 
· .- · In the TMI ' instance • .  mistakes. can ths.t bY. tenta!ively endorsing tb,e pl�nt 

pro�e deadly for t�e people o� �n_nsY.l_· owner's plan to vent the gas, �I.Id1ng 
. vama to_day aJ;ld In thefuture. ;c : :·.• ,, - app):'Oval by the NRC. Not surpr!Sllli!Y< : Someone•miJ.S! !Jeciclll . whether the · commission .member Robert Re1d. · 

.- TMI. pl�t, !S- goirig_:to . be returned _ _  to . . mayor of Middleto� • .  TMI's _n� serVi� .ol,' .  aband.o!ied.. 'fl!l! . �ec;lsu�n · . neigh !!Or. dissented; :" ; _,,. :. . ... must.notb!l. l!la4e)ly the operatiD:g utU,. . · Venting the gas 1s a cheap way out lty, �hie� would . prof!t : from Its re-: . : -ot the dilemma-,- cheap cor. the ut�lity . .  , open1D:g, or by the Nuc:Jear R�latory Equipment to filter out the radioacti\'e.: . Commission, _ . whose .: _credibilitY toL _ _ . particles isn't immediately available·:make �cb a deCisi�!J.. � -�t. Per· . telling tes$1ony . that the nuclear 0 haps _that _r�� decmon must, by de: �  industry plans only ·for the routine and . fault, fall mto. tbe_l§p _qf G!Jv. 'f!!Orn• · , not. for the unexpected: Techn!llogy 
burgh who shoul�_have the best �nter- · ·does exist in other fields; however, to 
ests of the. �pl� u�permost ln_mlnd. • · remove radioactivity froiD gas_ and i� 
. The dec:_mon . .Jiill _be difficult and . could be adap\ed _ ·at great cOst -=:: to con�vemal. But no one thus far has · the TMI reactor · - · . · ·� · 1 •.·· · given any indication of col)sl�ering it · - ... .. . . _ - •  .-, ., . ' . , ._ · .  ' · ·: 
seriou,ly. It would � an· imme_nse·trag- . The NRC will decide thiS spnng 
edy if sometime in the next year· - . : whethE!� th� krypton gas can be _vented 
after the residents near the P,lant have : by  t�e · utility_. It must not �-. Safety, 

· . been exposed to .f!ldiation. vent� in· · pubh� �elfare and the geneuc future 
tentionally cir- unintentionally . .;;.... the • of m.Jlhons of A.mer'lc=;ans have ._been. · 
utility or the federal government de< neglected far too lopg 1n the scr_amble . 
cided simply to walk. away from the � for eisy , answers

. 
t� .. :l

be. ·p_;obl�� �f 
plant ��se .:tf't.�1�:a�u!f,r� w�'n"u��";�;"e;.,·, ; ·r..:i <�_;;_:;· . 1: •;:� · -
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Public has reason. for distrust . . .  
tly Rep. Plm H. Koll.:,., . . ! . . . 

� . �--eat.• Fro. Mel Ed"l JIOIOt 
Two dap 1fttor lhe Kddnl It .o1 "'"· ..atlnl ll lht qolc•m nd :':.!.� =�:; g:�-:,:' · ·: .. -� = ' · �: { � · ce;:r::.:,:i uM pabllc's potai 

blntoaatd l'-coaRktlnt•ndiDCG�D- · · · olrinr, whlcb sho.wr.. tbe,.......,. = :.-=:.":.:'.=-::.-: -� .. . :·� ) = .f!,!':.:f! .. n::= c1owa Ia commualcatlou, aad ,... · · 11111Md 'J Ml ..,.lronMDtll l•pect =�== .r.:: � .::.:: . ;: ·� � =-�=- ==-�-=d = iaOU. �: arallnd ........ dect· . · 
- � � 

�
' 

a::-:::-.,:;:.. .. .::--; •=-= late�, ll.e lltuttcm 11 . 
1 . .  �=r,::m.�·bJ tHtlleil 

nte owaen ot u. crtPFt«< Tluee · lftlC cbltnan for lite tat111111 to 
Mile blind r.ctor- bPa m11erhd Ofdl:r• ea•ln���� .. a ... l��q�K�-.. 
011 1 caent frnlht wttll daectr aad •· ......_ ..u.r ,... tllM lltl ;laai"J 
ancarllllitW.. favotwt .. . ��......

. 
. owaer had 1101 ,....ahMI Itl c�e���.., 

teciiDOioiiW aDd apndlctlllllt con- · : pin utfl tbea. . lequtnca Jl wtll lnw'IIIW! tltl m..,.. . · .· Wllo't naalftl"- lllolr b�nln. 
11 01 ....uo.cH.,. III'JPIOII ad al.- Nil t:- .. are field wtlll ll•tll ::==-�= . � ... �r=:.�::::::: 

.acti.,. 1H1811a1 11lGII bl lbl .... 2,111 . · ;',;, ,.,.,... IO pablk Haltll nd ..r.ty 
11111 .. for ....,_, IIi .WIIhlllllOG: � . ...... AJNl dle � ton 11811f . • • file ,......... .. Coudl oa Eari-wiU 111 teriiiMd ad ._... Ia can-' · 'ioa�t���181 Quilty, , ... lpDCJ' ,.. 
lltaarl otlbl,.. � . · . .,........ rar Oftnlllq t M ea•lroa-TIMI peopll of centrai- �MJI-. · ...... 1.,_. ....._., �· 
ala, lld,.tba lallledlelc pralpiCt ol lnlbll tbll • co.pnlnlnllvtl eow1-·=".-:r.-:� ,:::.:: ======·:..'; la .-nn t-.fhi'Jdtd i JIU' .  . . opdDnl. lftChd .. YUIIDio CID ,...,. 

A recnt MRC · Iliff . r..-. c.- · , ceM. All cit'- alld tHir alected chldla IIIII Hlldite b pnfenllllt. Ia . � · • " ftpnlialltlna lbOald deiRoDd tbat 
IIIJ of tiM nlllabla alteruttiel ' · · tltlulew pnqiL 
wllklti la't'Oivtldalaf'.}lowdtd .. &M - �; lllrNt a��e..., ..r. biJIIIerllatbodlolrtdd(ftltM....C. bt liMI ..,.IIma, tha NRC'i condfto tnlo IIIII earnnt blftd Ia ftlcll .. - 1J ...... 1 --nlltloa faltll tD tdr al Ute letbll .. p Matnporltaa atna fntrllftllpitce lltd�Qteis I� 
:.�=::�d

-e,._s..: ::.::-.:,:=:.:--....:.; =��r:.�r:·�� :..:: ·,:•:,�=� ....... .. .::c-::.... It 1lfto aad tbe ..,...IMIII ...-:J charpd IIICIIII .. 10 taplemftt 1 cr,..atc ID lt. IQWVDIHDI'I •nd Ia 1111 IDo 
dlftubedl , wttbNPIMIDIIt. . . '"'::f srate• ta whldl the .- . dillrJ"J lldladel. tbt pabltc'l dlf. u:.=-.., -::::::=.: ·'"'= :;sa .::!"n':"',.:.,...-= =led lato� CODIMMd ntber t� . :=.=."::'.:-an�and 
IM ll:ddnt II ,.,_ Mile lslllld for ... lllllllla. 1ft Wbich .. 1IO'W "'l'hl NRC 111:-::t:= 12 le til . . 
=�...,.. •:,•�n= n;:_�� st.,.; l'nelld lo = !:  ':=ii::,'� ... � '::: ,.:.:·.:=-..= .. ��.=:; f roa  tlta =e.spedef co...... llldtlmy ,.,._g for , ... denl:-ap • diaCnpncJP Wbaa I ..-. OM of t. rh U.S. "'- .,  Jtqrae........_ :: =.:!":-k��o:-,::: ::::='rron�::;' J..ha,::::r:::= ::f:...�·..:':!t:=·,:'"� !'! ur:.;n':. llf ,: =-== 
re...-DMJ ltmllar coaclutoDI. Iii....._ · · millie aboat alt.mallwes bacetlll ... ldl ,_ JarWidfoft OWir rile ,. -�. lballft lfft!PIII IItd  ell....,. Whit '!bold allemlltlyt, nd ...... �Mel Ed weaW rHIIp lllle 1o ,..., �he e .... ..,.,...,Com......._, 
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Venting krypton at TMI: 
COnvenience, not necessity 

Responsible appraisal of the facts 
makes it imperative that the Nuclear 
Regulatory - Commission reject tl)e 
request of Metropolitan Edison Co., 
operators of the Three Mile Island 
nuclear plant, to vent radioactive kryp
lon gas into the-atmosphere. 

Venting the gas not only would 
subject peoyle in the vicinity to poten
tial health and genetic damages wllich 
cannot be confidently determined, it 
would unnecessarily exacerbate a 
growing social problem of public dis
trust of the federal. government offi
Cials chargedwnh regulatmg the nu
clear industry. Venting is a· choice of convenience: 
- not legitimate need. 

Once more. Met Ed officials - with 
the tacit support of NRC staff mem bers 
.;_ have deceived the public as they 
have done time and 'again since the 
crisls began a year and two days ago. 

For months, Met Ed offic1als have 
stressed the urgency of venting. claim
ing that vital equipment inside the 
reactor !luilding is 1n jeopardy due to 
lack of maintenance since the acci
dent, Experts have asserted that unless the g,s is vented and repairs are made. 
the reactor itself may maUunction 
again and spew potentially deadly radi
ation ·)Ver the central Pennsylvania 
countryside . .  

The staff of the NRC officially has 
supported the company's position, 
daiming that the r-elease would pose 
no hazard to public health and not1ng 
that clean-up in the reactor cannot 
occur unless the 57.000 curies of radioactive gas tnpped inside is re"'oved. 

A careful revi.ew of the facts. how
ever. produce! a f110damentally differ
ent conclusion: 

• Workers can enter the contain

ment building to perform mainte-

nance chores regardless of whether 
the krypton has been released. The 
krypton represents only one-fourth of 
the amount of radiation ln the massive 
containment building housing the 
reactor vessel which is separately 
sealed md which contains even much 
more intense racU:oactive materiaL The 

remaining·7S pen:ent of the radioactiv
ity in me· containment area comes 
from contaminated water snd radioac
tive particles clinging to the interior 
of the building. 

• Without -venting. workers can 
remain in the containment building 
!or about · one tour before exceeding _ 
the qnanerly dose of annual radiatio<r exposure set by - the · federal govern
ment. I! the krypton wen vented. that 
would extend the indiYldual worker's 
time limit fat. maintenance by only 30 
t<HS minutes, acC1>rding to the compa-
c� - - . 

• Re()llir or- a neutron detector 
which measures radioactivity inside 
the · containment building would re
quire "several hours of labor." accord
ing to an NRC staff report. (A company 
eXpert estimates that the time required 
would !le much longerJ Although 
other. repairs - of fans, pumps and 
valves - are !lelieved n�ry. the 
NRC report places the highest priority 
on repairing the neutron detector. 

• Oean-up of the radioactive water 
lying deep in the containment build
ing and the particles clinging like dust 
ms1de the building lS a separate task. It  
will !le a  far more difficult and danger- , 
ous one because the level of radiation 
in those materials is much higher. But 
the removal of the Irrypton. significan

_ty, would reduce only minimally that 
danger and difficulty, The larger con
tainment clean-up will not be started 
for anoth•r year. according to Met Ed. 
and pOSS!b ly tw_o years. according to 
the �C. The NRC estimates that 
equipment to remove the gas without 
ventzng could be installed at the plant 
Within 18 months. 

• In its special task force assess
ment of the clean· up operations at TMI. 
comp leted late last month. the �C 
carefally analyzed the release of kry]J
ton. Although the. staff ul timately rec
ommended to the NRC commissioners 
that the release !le approved, Norman 
M. Haller. who headed the task force. 
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later admitted that the data on the 
necessity of such a release could !le 
argued either way, and the decision to 
favor venting represented "a pretty 
dose call." 

The health effects of any- release of 
radiation are unknown. Many scien
tists argue that any exposure to radia
tion poses a threat to the health and 
genetic structure or present and future 
generauons. 

A physicist employed by General 
Public Utilities. Inc.. parent company 
of Met Ed. said that the utility selected 
Yentiug in order to reduce exposure to 
workers entering the containment and 
to facilitate their work inside. The 
protectiYe ciothing the workers must 
wear is cumbersome and renders their 
efforts only "SO percent effective," he 
said Met Ed has set its own strict expo
sure standards for the repair- crews -
far below those set by the federal gov
ernment. As a result. Met Ed officials 
estimate that without venting. repa1r 
ctllws could only work inside the con
tainment for about 10 minutes before 
gemng their maximum allowable 
exposure. 

"We just don 't expose people to radi
ation," said the ph)'sicist, referring to 
the dean-up workers and clearly 
unaware of the irony of his statement. 
" It has to be for a really good reason." 

On that basis. the company has 
elected to vent the rndiarion over the 
countryside of central Pennsylvania. 
and. possibly over- hundreds of thou
sands of peopU. - for a reason of no 
greater pers-�asiveness than conve
nience. 

Thus far the NRC has supported 
that dismaying dects1on. For the -NRC 
commissioners to authori:ze such a 
plan. when they meet to consider the 
maner n�xt month. would prove to the 
people of Pennsylvania. and the na
tion. beyond a shadow of a doubt that it 
is the convenience of the nuclear in� 
dustry, and not the health and safety of 
the public, which is served by the 
agency. 
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GAO says curbs on .radiation 
are inadequate 

By Janet Stathar 
----

wASHINGTON _:: Federal and State 
programs to protect the public 
against excess radiation are disjoint� 

_ed and frei:Jiuently ineffective, . the 
General Aceounti.ng Office (GAOl 
said yesterday_ 

"Despite widespread recognition of 
the hazards of radiation, there is no 
comprehensive program to protect 
the public from its hazards,'"" said 
_Elmer 8. Staats; comptroller general 

f of the GAO, the investigative arm of 
Congress. . - , 
( Staats released a GASJ study on 
radiation control during a bearing of 
a subcommittee of the Senate. Gov� 

�rnmcntal Affairs Committee. He 
said federal control programs failed 
to include many sonrces of radiation 
and- often provided "limited protec
tion" in the areas they did coVer. 

State programs are broade-r in 
scope but often lack depth, the GAO 
chief said. The states studied in the 
repon ·were Califo¢ia, Colorado, 
Mmchusetts. Missouri. North Caro- · 
lina. Texas. V�rmont and Virginia 

Staats w.S particularly critical of 
inspection prQ&rams- to detect mis
takes in the amOunt of radiation 
emitted from medical X·ray ·equi� 
ment. . · -

All eight states in !he study do have· 
inspection progralDS- for X-ray ma
chineS. but only one - North. carou� 
na � met its goals for the frequency 
of checking out the ·eq)lipment in
use. � -

'!Inspection frequency goals varied 
widely among tlie states," the GAO 
said. "For example, the number of 
years between inspections of X-ray 
machines . in physicians' offices 
ranged from 2 to 10 years." 

On the· federal level. the Occupa- , 
tioual Safety and Health Administa
tion (OSHA} does not view radiation . 
hazard as- a' high priority for inspec-c 
tion ln the workplace, the GAO said. 
In fact. the agency said,.OSHA. did not 
even know how many of its inspec
tions ·.covered potential radiation 
dangers. _ · 

"'the -GAO also said the Nuclear I Regulatory Commission. which regu. lates certain users of radioactive 
material, actually 'appeared to have 
"little· authority''" over· state activi· 
ties. 

The Food and Drug AdminiStra
tion, Which has authority te regulate 
_the manufacturing of medical devic
es_containing radioactive materials, 
was criticiZed for not making certain 
that corrective measures . . for defec
tive equipment were actually carried 
out. · 

Staats· endorsed" legislation pro
pc�ed by the subcomittee chairman. Sfn_ ,lohn  Glenn fD., Ohio) ,  that woaid coordl n:.i� radiation programs under n·;o new feder<:�l intera
gency groups. 
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Smokers .told X -rays of _.�hest �on't, . .help 
By Kevin McKean 
--

NEW YORK - With evidence In-
creasing that early detection does no good in treating lung cancer, the 
American Cancer Society uid yester
day that it no looger recommended 
routine · annual chest X-rlys for . 

· heavy smokers. . · · . . 
The society also hu revised recom

mendatioJU; for the Pap smear test for 
cervical cancer and for tests to deter' 
min� the p�nce of cancer or the 
colon, rectum and breast. It did so on 
tho basis ol a study by Dr. David Eddy 
of Stanford University of the cost of 
SIICh tests and their effectiveness. 

A statement from Dr. Saul Gusberg, 
the soclety's,national president, uid 
that the revised methods "deliver 
......,tiJIIIy the Sallie health benefit 
u the previous recommendations at �o=:�=-uced � .bt:"md: i; �  
He cautioned !hot th• new· recom

mendations apply otily ID thole who 
do n01 · have symptOm ol cancer. 
People With symptOms shottl4 sea a 
doctor immediately, he 11id. · 

For ·lunl cancer, the society 
dropped .a recommendation that· 
people With a hlgher·than-normal. 
risk liave Ill · annual chest X-ray. · 
"High-risk" penons ' are defined u 
thOle 40 or· older who are heavy 
smokers qr who work with' koown carcinogens. such as asbestos. 

Eddy's Sllldy concluded thU tests 
for lung c:aucer, which include spu· 
tum cytOlogy, a test based on mucus 
from the lnngs, do indeed detect the 
diseaoe at an early stage. But he said 
tunc cancer. was so bard to cure that 
"there actuallY is evidence from a 

half-dozen studies that such early 
detection diles not reduce monality." 

Besides, Eddy uid, X-rays them
selvas carry a smail health risk. and 
there is .. serious risk" or wasted time 
and money- wben tests are "false-posi· 
tive," that is, when they indicate a 
cancer where none exists. 

ln olheP re,vtsions. the society: 
• • Strengthened. its recommenda-

tions for the use of X-rays ta detect 
breast ci:ncer. The society previously 
urged routine annual X-ray check
ups, called mammograms. for women 
over SO, thOle over 40 with a family 
history of breut cancer anct those 
over 35 with:." Plll'l\lnal history_ of 

breast cancer. Now it also recom
mendn �t���mmocrem at iboliup 35 
for all women and urges Women 
under SO to decide with tbeir doctors 
whether to have an anaual breut X-
ray. . · _ • Dropped a recommendation for 
ad annual Pap smear to detect cervl· 
cal cancer; recommending insteed i 
Pap smear every tbne yurs for 
women ogecl. 20 to 65 and for those 
unciflr zo· who ore sexually active. · 
Eddy said that cbeclrups do 1101 have 
to be 10 frequent because moot cervi- . 

· cal cancar is preceded for five years 
or more l)t a condition called carci-

. noma-ui41tu. whlcb· the .Pap smear! 
�- .detact.• (The- P�phla dt¥- :, 
slon pf !lui American Cancer Society . � with the recommendation 

. on l'ap aean. The division's Uter· 
lne Cancer 1'1111< Force bu odvlsed 
that every . woman uve an. annual 
pep smear nnlesl lier doctor recom-
mends otherwise.) · • 

• Dropped i recommendation 'that 
men and WO!Ilen 40.or older undergo 
ann.W tests 'for blood in the stool 
and. 11t annual uaminatioa. with a 
proctosigmoldoocope/ an instrnmeut 
thot loolts for cancer of the colon and 
rectum. Annual stool tests can · be 
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. . \ . 
delayed until age SO, the society uid, . 
and \he uncomfortable sigmoidosco
pic examirultion can be done every 
three tq five years ofter age SO. 
Again, pre-cancerouS conditions for 
these diseases often exist for years 
before.cancer develops. according to 

· the soc;iety. .· 
• Stopped recommending only "pe

riodic" physical checkups for' cancer, 
recommending instead a generi.l 
physical every three yean for per· 
sons over 20· and every year for per ... 
sons over 40 • 

Eddy uld that. pol'lldoxlcally, It is. pcJIIIJible for. cancer tests to appear to · prolong -the survival or. potien�S when octually they don't. · This happens, he uld, when early detectioa tlu no effect 'on whether a cancei: can be cured, as appears to be the .,_ for lung cancer. · · Eddy's thesis is this: Wllen a cancer is discovered early, the patient's. survival -ms longer - but Only . because of the- early diagnosis, The I early detection does not necesurily prolong ure. 
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R<!! : Comments to Envi rolm;lental A s s e s sment for 
Venting of TMI - 2  Containment Atzno sphe re. 

Dear Dr. Vollm.er, 

Inadvertantly one section of the appendix, suh - s ection G, 
was omitted from our comments to the NRC Environmental A s s e s s 
ment fo r the decontamination of the Three MUe liland unit 2 reac 
to r buUdiD.g atznosphe re. 

This is the las t  sub -section of our appendices and 
therefore the s e  three pages should be attached to the back. Fo r 
your convenience, I have also enclo s ed a cove r page fo r the 
affid avits and appendic e s  section which wiU make it easie r to 
utilize. 

I wiU be sending our comments regarding - the s econd 
Adde.nd1m1 to the Environm.ental A s s e a ament to you tomorrow. 

Enclosures 

Yours since rely, 

/:;::}y.,A • . ,_--/v ?J/t-t.rell."f' , 
· B ruce Molholt, Ph. D. / fo r the TMl Legal Fund 
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GAO says curbs 
on .radiation 1 
are inadequate i 

By Janet Staihar 
......... � . . 

W ASIIINGTOII _: Federal'and 'state 
prognms to protect the public 
agauiSt .,...,.. radiation are disjoint· 

.. ed and frequently ineffectiYe .. the General Aa:ounting Office !GAOl 
said yesterday. 

"Despite WidespreOd recognition of 
the bararda of radiation. there is no 
comprehensift program to pro<ect 
the pnbUc from its lulran!s.. said 

�� g-A�th� ::�.:;;�.= 'CoqrOss. --·- ' · - - ' ' ' , . ·  ( · Sleets rei- a ·  GAD study · oo 
radiation control during 1 hHring of 

. a subcottlltliriee of the- Senate Gov
"-rnmental Altairs CottUDittee. He 

said federll control procrams filled 
to include many soun:os of radiation 
and- often proYicled "limited protec· 
lion" in the 1{801 they did cover. · 

State progntt�� are broader in . 
scbpe bat often !act depth. the GAO ' 
chief sBid. The stabS stuclied in the 
repon ·'"""' Calif� Colorado. lii.Usachusetts. Missouri. North Cato- '  tina, Texas. Vvmoar and VIrginia. · 

Staats ...S particalarly critical · of ill!t*=tiOD . procratDS. to detect miso-
1� in the amOunt of ndlatioo 
elllitted from medical X-ray eqUip-. 
ment. _. -.- ' :..-_ .-

-� eight states in !he study do haft• inspection procrams for X-rey ma-· 
chines. but only o ne  - Nartll carou. 

. na - met Its goalS for the frequency 
of checl<iDg_ - the 'llplipment in• 
use. · 

. . . 

''Inspection frequency goals varied 
widely among the states," the GAO 
said. ''For example, tbe number of 
years between inspections of X-ray 
machines in- phf3icians' offices 
ranged from 2 to 10 yean." 

011 tha· federal' ievel,. .. the OcCupa
tlolllll Safety and Health: Adlllinist• l 
lion (OSHA) does not View radiation 
haZard a ,. high priority for inspec:'' 
lion ln the ..,rkplace, the GAO said. 
In fact. theagencrsoid..OSIIA did not I 
even �ow bow many of its inspec:- � 
tions .covered potential· .radiation 
dangers. . • . ' . - · ·  ' 

"'i'he ·GAO also said the Nnclear I Regulatory Celtu!Wsion, which regu
lates certaiD. users of radioactive 
material, actwdly 'appeared to have 
.. little- authority"' over' state activi· 
ties. 

The Food and Drug Adlllinistra
. lion, which ha authority te regulate 
the mmllfiCtllring of medical deVic
es_coDtainiug radioactive materials, 
was criticized for not malting cenaln 
that cone-cttve measures for defec· 
tive eqUipment were actually carried 
OUL ' . . . _ Stuts· endorsed" legislation pro
posed by the. subcolllinee chairmaa. 
Sfn. Jcttn CJeno (0., Ohio), . that . 
woald cuordin.:.�� nldiation pro- ! 
grams under two new f�deral i.ntera- 1 geocy groups. · . , 
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By JANE E. BRODY . '· 
The American cane... Society .... 

DOUDCeCI a �  revtsioD yostmlay iD 
tile cancer detec:tlon t..,. tlw It bas 
recam-.led to tbe _.-a�· pubUe, 
eUmlDatiq some COIDIDGilly UHd tellS 
IDd dnstlc:ally reducill3 tile '-">' of 
�- . The soc:ie<Y's new JUide!IDeo, lntel1cled 
oaly for people wbo bave 110 symptoliiO of 
cancer, are deslglled to "deUver ....,... 
ttally tlle same bealth belleflt as p
society rec:ammeudatloao to tbe JIUI>IIc at 
a greatly reduced coot, risk ODd -. 
ieace to tbe J>&lll!llt," Or. Saul B. Gua
borJ, preoicleat of tile society ODd -coiO(IIoe at Moum Sinal. Medical ceatertu· 
Now York, said at a pres. brle!IJlc.· 

Cllaaptu�TMC Pollcf 
The society dropped its practice"of advisiDi lll _,a! c:beot X-ray IDd sputUm 

test fordprette smoilers - � 
milbt tuc:ur bma c:ancer. Thll8 far; ac. 
c:ordbqJ to a tecillllcai � made pubUc. 
yostmlay, on wlllch tile sodety's new [ recommeodadoaa are based, tbese tellS 
6&.., DOt - - to iDcRuo a �>&' tieot's chlllces of surtlvtua i1ma cancer. 
...., t1Jou1b tile tellS may detect �!!is-, 
ease tu its early staps. . 

The society abo c:hlulpd its -· 
meodadonof 1111 umual Pap smeorof tbe eenix to "at ieut. ooce """'Y -
years" for au - zo to es years old I aDd for ,.maer womoa -are saually I�-!_"-� report, li �-�1 
vUt majority of padoats IIWIY years II> 
deoelap cerricai - tram -
ous - Thai. Ill - - tD -- of tlle - ia DOt -
saryformcst-. the�sald. 

Or. David M. Eddy, a madlcai eCGOD-mlstatStan!ordUnivvslty, �tbe 
f. �  oo tbe .l>ufa of evaluatkm by· I medical ..,..._ ot tbe -.. -. I !Its, rtUs ODd coats of tbe vonoaa tellS · 

for eoriy - - lllo- _.... 
- - lactor:s .. tbe ability of 
early delec:doo taots to deo:zwa �  
ity rateo, the c:oats aod baaards of tbe 
- - - - �; 
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Smokers told X -rays of " chest won't help 
By Kevin McKean 
� ,.. . 

NEW YORK - With evidence in· 
creasing that early detection does no 
good in treating lung cancer, the 
American Cancer Society said yester· 
dsy that it no longer recommended 
routine: · annual chest X�rays for 
heavy smokers. · . 

The society also has revtsed recom� 
mendations for the Pap smear test for 
cervical canceT and for tests to deter· 
mine the presence of cancer of the 
colon, rectum and breast. It did so on 
the basis of a study by Or. David Eddy 
of Stanford Uni"·ersity of the cost of 
such tests and their effectiveness. 

A statement from Dr. Saul Gusberg. 
the society's national president. said 
that the reVised methods "deliver 
essentially the ilame health benefit 
as the previous recommendations at 

a �tl� redUced coSt, ri;k and· � 
convenience." . 

· ·-

He cautioned that the new · recom· 
mendsuons apply onlY to those wbo 
do not have symptoms of cancer. 
People Witb symptoms should see a 
doctor immediately. he said. 

For -tung cancer. the society 
dropped .a recommendation that" 
people with a higher-than-normal 
risk have an annual chest X-ray. · ·  
"High-risk" persons · are defined as 
those 40 or older who are heavy 
smokers or who work wtth· known 
carcinogens, such as asbestos. 

Eddy's study concluded tb8.t- tests 
for· lung cancer, which include spu· 
tum cytology, a test based on mucus 
from the lungs. do indeed detect the 
disease at an early stage. But he said 
lung cancer was so hard to cure that 
"there actuallY is evidence from a 

half-dozen studies that such early 
detectlon dOes not reduce mortality.'' 

Besides, Eddy said. X-rays them· 
selves carry a small health risk. and 
there is "serious risk'' of wasted time 
and money-when tests are "false-posi· 
tive," that is, when they indicate a 
cancer where none exists. 

In otheP. re.visions, the society: 
• Sa-engthened its recommends· 

tions for the use of X-rays to detect 
breast cancer. The society previously 
urged rouune annual X-ray check
ups, called mammograms. for women 
over so·. those over 40 with a family 
history of breast cancer and those 
over JS with a pe1'59nal history. or 

breast cancer. Now it also recom
mends a ·:J:\ammogre.m at &boUt .age 3S 
for all women and. urges women 
under SO to decide wtth their doctors 
whether to have an annual breut X-
ray. . · _ • Dropped a recommt:ndation for 
art annuaL Pap smear to detect cervi· 
cal cancer. recommending instead i, 
Pap smear every three years fOr 
women aged. 20 ·ro 65 and for tbose 
under 20 who are sexually active. 
Eddy said that checkups do not b.a�e 
to 1»e so frequent because most cervi· . 
cal. cancer is preceded ror five years 
or more tt)t a condition called carci
nom&oin-situ, wbicb.· the Pap smear 
can . detecL· (The Philadelphia div/.· -, 

sion 9f tht! American Cancer Society . disagrees with the recommendation 
. ou Pao Smears. The division's Uter· ine Cancer Task Force has. advised 

that every . woma�. ha.ve an. annual 
pap. smear unless her doctor recom· 
mends otherwise.) # • Dropped a reccmmendanon ·that 
men and women 40 or older undergo 
annual tests for blood in the stool 
and a.a annual ex.aminatton wtth a 
proctosigmoidoscope,· an instrume!l t 
that looks for cancer· of the colon and 
rectum. Annual stool tests can · Oe 

G • 3 

delayed until age SO. the 
'
society said, . 

a�d �he �n�omfortable. sigmoidosco
ptc examtnation can be done every 
three to five years after age SO. 
Again. pre-cancerous conditions for 
these diseases often exist for years 
before cancer develops. according to 
tbesodety . • Stopped recommending only "pe
riodic" physical checkups for" cancer, 
recommending instead a general 
physical every three years. for per· 
sons over 20· and every year for per

-sons over 40. 
Eddy said tha� paradoxically, it is possible for cancer tests to appear to prolong .the survival of patients· when actually they cion 't. · This happens, be said. wben early detection b.as no effect QD whether a cancer. can be cured. as appears to be the case for lung cancer. · 
Bddy·s thesis is this: When a cancer is discovered early. the patient's survtvaJ seems longer - but only because of the- early diagnosis. The-earl)' detection does not necessarily prolong life. 



RO-ftT S. WALKIEIII 
ten. a.n.c:r. �  

-· 
GOVERNMENT OPERA TIONa 
eciDCE AND TECHNOLDGY �ongreii of tbt ltniteb &tatei 

,01 .. of lbprdmtatibef 
lldflillatm. a.c. 20515 

April 2 2 , 19 80 

Mr .  James Ahearne , Chairman 
Nuclear Regulatory Commi ss ion 
1717 " H "  S treet , Northwest 
washington , D . C .  2 0 5 5 5  

Dear Chairman Ahearne : 

... 
.... o 

-

Attached p lease find a statement from my consti tuent , 
Donald Griffith , who is the Mayor of Lebanon , Pennsylvani a .  

The statement concerns ·the venting o f  Krypton- 8 5  gas 
from the Three Mile I s land nuclear facility and I would 
hope your de liberations on - this matter include Mayor 
Gri ffith ' s  feelings . 

/�rdiall� , /IL. 
ts !_....-· 

1 kft/viL-� . 
Robert s .  Walker 

Attachment 

CC : Honorable Dona ld N .  Griffith 
Mayor of Lebanon 
Municipal Building 
4 0 0  South Eighth S treet 
Lebanon , Pennsylvania 17 0 4 2  
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PRESS COPY 
TO: A l l  News Media 

FRCJ4 : Mayor Donald N. Griffi th ,  Lebanon , PA 

FOR RELEASE : Immediate . 

DATE : Apri l 4 ,  1980 

STATE�IENT ON THREE �H LE I S LAND 

Met -Ed , The Nuc l e ar Regu latory Comm i s s i on ,  and other related agencies 

and companies , have been the subj ect of unpre cedented concern throughout our 

l oc a l  are a ,  indeed even throughout th e  wor l d ,  for over a year now . The residents 

of this community and others nearby , h ave dealt with the pos s ibi l ity of unkno�� 

adverse phys i c a l  consequences and very real mental stress during most of this 

year , fol l owing the worst accident ever to oc cur at a nucl ear power p l ant r -the 

near-catastrophy at Three Mi l e  I s l and .  

Th e  s ituat i on � upon u s  i s  this : The Nuclear Regu l atory Commiss ion 

and Met- Ed h ave proposed that the radioactive Krypton 85 Gas be vented into 

our atmosphere in order to render the conta inment bui lding of Reactor Number Two 
acce s s i b l e  for further c lean-up . The Nucl ear Regul atory Commission had imposed 

a . fi ft een _ day wait ing period before initiating the venting , for the . purpose of 

pub li c  reaction and input . That waiting period has been extended and wi l l  be 

over on April 1 7 .  



l am opposed to thi s proposed venting procedure . I t ' s  my firm 

convi ct i on that the Y.rypt on 85 Gas shoul d not be vented . urge that the 

Nuc l ear Regul atory Commis s i on give carefu l  consideration t o  this oppos i t i on ,  

as i t  i s  a part o f  the l arger voice o f  other pub l i c  offi cials and many private 

c i t i zens as we l l .  I hope that b efore th e Apri l  17  dead l ine many other wi l l  

a d d  their voice t o  thi s opp o s i t i on and c a l l  for a responsib l e  solution to this 

most difficult s i tuat i on .  Th ere � a l ternat ive c l e an - up methods wh i ch cou l d  

2 .  

b e  emp l oyed ••h ich wou l d  not put rad i oactive materi a l  into our atmosphere ,  and 

one of them shou l d  b e. emp l oyed without d e l ay- - to exped i t e  a quick '11-II 2 c l ean-up .  

The e ffects o f  l ow l evel radiation o f  l iving things are not ful l y  

underst ood . Our cor.ununity i s  not a t e s t  area and the peop l e  h e re have a moral , 

i f  not l e g a l , ri ght to be l iberated from exposure to th i s  rad i oact ive gas . 

Furth er,  I s t rong l y  b e l ieve th�t the e l ement of men t a l  and emot ion a l  

s t ress � be a l l owed as evi dence, with respect to hearings c o n c e rn i n g  Three Mi l e  

I s l an d ,  �let -Ed and The Nuc l ear Regul at ory Commission .  The mental  and physical 

h e a l th o f  ·humanity in the shadow o f  Three �li l e  I s l an d  or any other nuc l ear instal l -

a t i on i s  of primary importan ce . Mat ters of e conomics and conven i ence shou l d  be 

cons id ered on ly after the primary c ons i d erat ion is pres erve d .  

There are t h o s e  who s a y  t h a t  nuc l e ar energy wi l l  save the pub l i c  a 

tremend ous amount of money- -n ow and in the future . However ,  be caus e of Three Mi l e  

I s l and , we i n  the Met -Ed area have s een the l argest increase i n  rates ever t o  be 

imposed upon us . Many fee l that we are paying for s omeone e l s e ' s  mis t akes and 

bearing the economi c brunt of the future of the � nuc l e ar energy industry . 

We shoul d  not have to bear that e c on omic burden alone . The final res o l ut i on of 

the accident at the nuc l ear reactor at Th ree �li l e  I s l and in "'Middletown , Pennsylvania 

wi l l  affect the future of nuc l e ar energy , indeed , the future of every human being , 

throughout the Unit.ed States and even the worl d .  We in this area surrounding 

Three Mi l e  I s l and may never again be g i ven the opportunity to create responsib l e  

2ll 

a c t i on regarding so serious a quest i on . None uf us shou l d  turn our backs on 

th i s  responsibi l i t y .  

3 .  

W e  must tack l e  the ques t i on of nuc l ea r  euergy i n  a n  orderly ,  organi zed 

manner - - each of us using the avenues which we d oem most effective . 

Fo l l owing a meeting three weeks ago of the Nati onal League of Cities 

i n  Washington , 
·
D . C . , I expressed to Jes s i e  Rat t l e y ,  President of the Nat ional 

League o f  Cit i e s ,  the need to estab l i sh a Nucl ear Impact Commi ttee , consisting 

o f  �layors from every nuCl ear energy site in the coun t ry .  The overal l ,  general 

conc e rn  wou l d  u l t ima� ely be the future of the ro l e  o f  nuc l ear energy in the 

Uni t ed States . I am await ing Jessie Rat t l ey ' s  response to my proposa l  and 

k eenly h op e  that such a Commi ttee wi l l  be forthcoming . I repeat the plea to 

a l l  t h o s e  who c an - - to voca l ly oppose the vent ing of the Krypton 85 Gas from 

TMI 2 and I urge a pub l i c  out cry against the approval of unj u s t i fi ed rate 

incre a s e s  by �le t - E d ,  as well as the recommendat ion of the acceptance of emotional 

stress a s  a maj or factor t o  be cons idered in any future deci s i ons involving 

any n u c l e ar s i t e , including Three �li l e  I s l and . 

And final l y ,  I .strong ly recommend that those who wish to express th eir 

fee li n g s  d o  so by writ ing to pub l i c  offi c i a l s  at a l l  l eve ls of government , 

p art i c u l ar l y  the Governor of this Stat e .  Governor Thornburgh wi l l  pos s ib l y  have 

th e greatest influence on any decis ions that any other figure at this t ime . 

Respons ible action can only be accomp li shed through responsib l e  means . 

- 30-



.JAMES 8. COULTER LOUIS N .  PHIPPS, J R .  
DIE .. UT'I' SECIIIETAIIl' 

STATE OF MARYLAND 

DEPARTMENT OP' NATURAL RESOURCES 
ENERGY ADMINISTRATION 

Dr . Bernard J . Snyder 
Program Director 
TMI Program O f fice , NRR 
USNRC 
7 9 2 0  Norfolk Avenue 
Bethesda , MD 2 0 0 1 4  

Dear Dr . S nyde r :  

TAWES STATE OFFICE BUILDtNG 

ANNAPOUS 21401 
13011 2119-2281 

Apr i l  2 2 ,  1 9 8 0  

Re : Addenda 1 and 2 t o  Draft 
Envi ronmental A s ses sment 
for Decontami nation of the 
Three Mile I s la nd Unit 2 
Reactor Bui lding A �osphere 
(NUREG-0 6 6 2 ) 

These comment s and recommenda t ions are submi tted on behal f 
of the S tate of Mary l a nd .  They ref lect our review of the sub j e ct 
adde nda , and shoul d be cons idered supplemental to Maryland ' s 
comment s on the ba se document (NUREG-0 6 62 ) ,  as transmi tted by 
my le tter of 3 1  March 1 9 8 0  to Mr . Richard Vol lme r .  The Mary la nd 
Governo r ' s Committee on Three M i l e  I s land has reviewed the adde nda 
and s ubmitted to the Gove rnor its own repo rt , wh ich is appended . 

The subj e ct adde nda address the psychological impact of 
the current .. s ituat ion and de scribe a va riation on the method 
for purg i ng the cont ainment bui l di ng wh ich the NRC staff recommends 
to reduce psychological impact . Although not s tated explicitly 
i n  the Environme ntal Ases sment adde nda , i t  appe ars that the onl y  
benef its t o  a short ( "'  5 day ) purge period would be 1 )  to • ge t  
i t  over wi th " a s  quick ly as po s s ib le for the exposed individua l s ,  
and 2 )  to faci l i tate the de s ire o f  some individua l s  to le ave 
the area during the actual purge . Howeve r ,  the addenda fail to 
adequately explo re these adva ntage s ,  and they n eg l e ct such 
disadvantageous factors as 1 )  the inherent de l ay of incl udi ng 
this option in the decis ion maki ng proce s s  is prolong i ng the 

• ,  
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period - of tens ion now be ing experienced by l o c a l  res ident s ,  2 )  
fami l i es with school -age ch i l dren woul d probab ly not be ab le to 
leave the area except during summer va cat ion or ove r weekends , 
3 )  meteorol ogical foreca sting is not yet accurate enough to 
pred i ct good di spe rs ion condi tions far enough in advance for orde rly 
planning by those who woul d w i sh to le ave , so tens ion may we l l  
be increased between the time of Commi s s ion appr ova l  and occurrence 
o f  suitab le condi tions , and 4 )  the propo s al lends some fee l i ng of 
val idity to al legations that the expected dose leve l s  are of a 
magnitude worthy of avo idance . Wh ile profe s s ing no special expert ise 
in predict ing quantitative psychological impact , �e do not feel the 
.EE_opo����-1:-�� co�!-..9!�1:�!:1!. __ !!!lY net J?sychol ogTcafaaVal'iEag-e- . 

The methodo logy proposed for the fast purge is also treated 
in a sketchy manner by the a s se s sme nt . The limi ting criterion 
for the purge rate i s  expres sed as 3 mrem/hour skin do se rate at the 
maximum po int downwind . The model to be us ed for calcula ting the 
a l l owab l e  purge _ rate from this criterion and current me teorological 
data has not been described , however . We note from our own exper ience 
that calcul ated hourl y di spers ion coef fici ents can be expected to 
fal l within a factor of two o f  the predicted va l ue about 5 0 %  of the 
t ime , and within a factor of f ive about 7 5 %  of the time . This 
means that , unl e s s  a rather cons ervative mode l is us ed , the fast 
purge could have a s ignific ant probab i l i ty  o f  overshooting the 
maximum intended total dose va lue , stated in the E nvi ronmental 
Asses sme nt as 10 mrem skin dose , by devi ation of a s ing le hourl y 
dispers ion coef ficient from its predicted va l ue .  I t  i s  not clear 
whether of f s i te dose rate mo ni toring woul d be suf ficient to de tect 
this event rapid ly enough to prevent an actua l  ove rshoot of the 
total dose ob j ect ive . Although such an event coul d not create 
a dose rate suf f icient l y  h igh to be dange rous to exposed individua l s ,  

. i t  woul d certainly increase psychological impact and create further 
credibi l i ty  and pub l i c  conf idence di fficul t ies for the rema inde r 
of the cleanup ope ration . The orig i nal ly proposed purge program , 
by vi rtue of its much lower target hourl y dose rates , poses no 
sub stant ial · ri sk of overshooting the total do se criterion during 
the purge . 

In summary , we be l i eve the Adde nda 1 and 2 to NUREG 0 6 6.2 
f���o demons trate either the reas1b1IJ.ty or ��t--p-syffioTogical 
adva ntage of the fa s t  purge opt J.on . We recomme nd t cff��the- -----� 
CommJ. ss ion reJ ect-thi s  option in favor o f  the purge program wh ich 
�Uta-use-real�time me teoroloji��l da ta to minimiz e  the h ighest 
�ff-s J.te dose .  -------�- ·-·---- - - - -

SML : ps 

S incere l y ,  

_.4;6�/N .L , -
s teven M .  Long ; Ph .;( 
D'irector , Power Plant 

S iting Program 



1HE JOIINS IIOPKINS JIEDlc.fL INSTITUTIONS 
DIVISIONS OF Nl/CLEAR MEDICINE AND RADIATION HEALTH SCIENCES 

liS NORTII WOLF£ STRBE:l' 
IIAUIMOR£, MARYLAND 2120S 

Apri l 18, 1980 

The Honorabl e Harry R. Hughes 
Governor, State of Maryl and 
Annapoli s ,  Maryl and 21 404 

Dear Governor Hughes : 

T.,._ JOI; PSJ..J1JO 

On March . 31 ,  1 980, .n th your approval , we sent to the U . S .  Nucl ear Regulatory 
Commi ss ion our comments and recommendations on the Draft NRC Staff Report NUREG-Oo62 
in which a proposal was made to vent krypton gas from the Uni t  2 reactor ·bui l di ng at 
Three Mi l e  I s l and over a 60-day period when the meteorological conditions are 

· 

suitabl e .  Our report was appended to that of Maryland ' s  Department of Hea l th and 
Mental ljygiene and i ts Department of Natural Resources, in whose recommendations we · 
concurred . · 

The NRC has now presented two .addenda to NUREG-0662 for publ i c  comment. 
Addendum #1 descri bes in a general  way studi es . desi gned to measure possi bl e  mental · 

- heal th effects resul ting from the proposed action of rel eas i ng krypton gas from the 
. reactor. we cannot comment on these studies because i nsuffi ci ent detai l s  are presented , 
but we wi l l  examine the resul ts of such studies .  wi th great di l i gence when they are 
avai l abl e .  we agree that any consequences of the krypton re·l ease to the publ i c  
heal th are l i kely to be psychologica l  rather than any physi cal effects o f  radi ation . 

In addendum #2 , a proposal i s  made to purge the reactor bui l di ng i n  a 
peri od as short as approximately five days by us i ng the purge system i n  conjunction 
with the hytlroge11 control subsystem which had been proposed as the sol e mecha n i sm 
for the rel ease over the 60-day period . The reactor· bui ld ing purge system i s  an 
existing system orig ina l ly i nsta l l ed for purg i ng the reactor bui ld i ng atmosphere 
during normal operation or mai ntenance condi tions . 

Cal culations made by. the NRC i ndicate that the factor l imiting the proposed 
5-day rel ease wou ld  be the beta radi ation dose to the skin  which woul d  be l i mi ted to 
3 mrem in any one hour and a maximum dose to any one person of 1 0  mrem. Thi s  i s  
two-thi rds of  the annual maximum a l l owable  dose o f  1 5  mrem permi tted for the general 
popul ation under the ir  existing l icense. 

In our opin ion ,  the di sadvantages - of changing from a 60- to a 5-day 
re lease program argue agai nst support of the 5-day pl an : 

( 1 )  As d id  some members of our Commi ttee , some citi zens may be l ed to 
wonder why the new 5-day proposal was not presented for publ i c  comment unt i l  this  .. 
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· stage of the review process .  Thi s  cha.nge i n  the previously recOnlllended plan 11ay 
i ncrease feel ings of uncertainty about the . safe� of the venting process i tsel f. 

(2)  Whi l e  we can not be defin ite about PSYchological factors , the 
members of our Commi ttee doubt that the 5-day plan •offers the best opportuni ty 
to minimize the degree of psycho logical stress to persons i n  the vicinity of the 
plant• . The impl i cation that some persons may wish  to l eave the area over the 
5-day venting peri od seems to some of our Committee to encourage the view that 
the 60-day venting i s  hazardous .  whi ch we do not bel i eve to be the case. 

(3 ) The · 5-day plan woul d in fact del ay the decontamination process 
because i t  woul d  requi re several II!Ore m:mths to prepare for impl ementing this  
a l ternate plan.  

Advantages of the 60-day progriUD i ncl ude : 

( 1 )  The poss i bi l i cy  of better meteorological  cho i ces for release .· 

(2)  . Better feedback of -moni toring data to optimize release control . 

(3)  Lower radiation l evel s duri ng purgi ng (al though the total amOunt 
of radi oacti ve gas rel eased woul d _  be the same ) . 

· · 

Thus , we have concl uded that the 5-day venti ng program offers no . 
psycholog i cal , economi c , technical or publ i c  safety advantages over the 60-day 
program, and may i ndeed offer s i gni ficant di sadvantages . 

As we have stated previously, we bel i eve that the original 60-day 
program represents no radi ation hazard to the publ i c  and therefore f s  the 
best cho i ce.  

dmm 

Si ncerely, _  

Henry N. Wagner, J r. , M . D .  
Cha i rman , 
Maryland Governor ' s  Commi ttee 
on Three Mi l e  Isl and 

cc: Mr. Charl es R.  Buck ,  Jr. 
Secretary, 
Department · of Heal th and Mental ljygiene 
201 West Preston Street , Fi fth Fl oor 
Ba l timore ,  Maryl and 21 201 

Mr. James B. Coul ter 
Secretary ,  
Department of Natura 1 Resources 
Tawes State Office Bu i l di ng 

. Annapol i s ,  Maryl and 2 1401 
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APPLICABILITY OF STABILITY CLASSIFICATION 

SCHEMES AND ASSOCIATED PARAMETERS TO 

DISPERSION OF TALL STACK PLUMES IN 

MARYLAND 

JEFFREY c. WEll 
Martin Marietta Corporation, Environmental Center, Baltimore, MD 21227, U.S.A. 

(First r«eived 8 May 1978 artd in ji,udform 2 Jan1141"y 1979) 

Abstract: - St:tbility classification schemes for prcdictina dispersion in the Gaussian plume model were 
naluated with measurements of crosswind dispersion and ground-level 502 concentrations downwind of 
three· Maryland power plants. The measurements were made during convective or ncar-neutral stability 
conditions. Satisfactory correlation between predictions and measurements was obtained with Brookhaveri 
dispersion parameters selected by Weil's algorithm or Pasquili-Gift'ord sigma curves chosen by Turner's 
method, but shift.ed to the next more unstable class. The TVA and unmodified Turner approaches as well a.s 
usc of t1� did not agree well with measurements. These results were explained by the criteria used to determine 
a .. stability class" and by the similarities or differences between the Maryland experiments and those from 
which the empirical sisma cwves were determined. Some anomalous measurements at the <;:balk Point and 
Morgantown plants suggested that wide rh•ers bordering these plants increased stability durin& daytime and 
inhibited vertical dispersion. 

Modeled ground-level concentrations were hiJher close to two adjacent stacks when their plu� rises were 
calculated independently than when a single effective buoyancy ftw: was used. Most consistent agcccment 
between meuured and calculated concentcations.was obtained with a $lnglc effective buoyancy ftux and 
Brookhaven dispenion parameters. 

I. INTRODl'CTION 

Ground-level concentrations due to tall stack releases 
are often assumed predictable to within a factor oftwo 
using the Gaussian plume model. Attainment of this 
accuracy depends ·strongly on the choice of sigmas (cr,. 
and a") used in the model. Stability classification 
s.chem·es for choosing these have received much atten· 
tion recently because their applicability, especially to 
tall stack plumes. has been questioned. Pasquill ( 1975) 
pointed out that the Pasquiii-Gifford (sigma) curves 
were intended for a ground-level source. However, 
these curves often have been applied to tall stacks and 
for this reason were considered for analysis in this 
paper. Pasquill also suggested that results from the 
elevated source releases at the Brookhaven National 
Laboratory (Singer and Smith, 1966) should be criti· 
cally reviewed because of the similar dependence of cr,. 
and cr" on downwind distance - a resuh at variance 
with some others. Later Pasquill (1976) gave some 
recommendations for changing the Turner workbook 
(Turner, 197 1 )  approach for estimatiog sigmas. A 
workshop 5ponsored by the American Meteorological 
Society (Hanna et a/., 1977) also reviewed existing 
practical schemes and recommended areas for future 
worL Ail the above reviews emphasized the nCi:d for 
more and better field observations. 

Rt."Cently, Weil and Jepsen (1977) evaluated several 
existing empirical methods for specifying sigmas in the 
Gaussian model, using measurements of crosswind 

dispersion and ground-level S02 concentrations down
wind of the Dickerson, Maryland, power plant. The 
plume measurements were made from an instrumen.:. 
ted mobile van and were collected during daytime 
under near-neutral or convecti've conditions. Good 
agreement between model calculations and measure
ments was found using both - Brookhaven dispersion 
estimates selected by the algorithm given by Wdl 
(1974) and PasquiU-Gilford curves selected by the 
Turner (1964) method but shifted to the next more 
unstable stability class. Other algorithms for choosing 
dispersion parameters, including the Tennessee Valley 
Authority approach (Thomas et al .• 1970) and the 
unmodified Turner method (no shift in stability class), 
were at significant variance with the measurements. 

Weil and Jepsen's work has been extended to three 
Maryland power plants to test model transferability. 
An extenSivedescription·ofthe field measurements and 
data analysis has been given by Wei! ( l977a, b). This 
paper summarizes these data and discusses some oft he 
reasons for differences found between the measure
ments and predictions.' 

1 POWER PLANTS AND FIEl.D OAT.\ 

819 

The three power plants used in this study were 
chosen because they provided different terrain, stack 
height, and emission characteristics, for testing model 
transferability. The coal·fired Dickerson power plant 
has three 185-MWe generating units with- two 1 22-m 
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stacks, 60 m apart, and is situated in the rolling terrain 
of Mc:;mtgomery County. The Chalk Point generating 
station. also coal-fired, faa:s the Patuxent River in 
south-eastern Prince Georges County where sur· 
rounding terrain is C9mparatively levd. At the time 
measurements were made at Chalk Point (1973-1974� 
the plant had two 3SS.MWe generating units� .each 
with a 122-m stack. 40 m  apart. (In 1975, a new oil
fired unit was added.) The M-organtown power plant_ is 
situated in ftat terrain next to the Potomac River in 
southern Charles County. It has two 575-MWe gen
erating units operating on either coal or oil or a 
mixture of the two. At Morgantown, boiler flue gases 
are exhausted through two 213-m stacks, 76 m apart. 

At Chalk Point and Morgantown, air passage over 
large strelches (3-10 km) of water during daytime can 
produce low altitude atmospheric cooling. resulting in 
an increase in atmospheric stability and a reduction in 
plume dispersion during over-water transport (see 
Section 3 � The Dickerson plant is also located on the 
Potomac River, but at that location the River is only 
about 300 m wide and river cooling effects are prob. 
ably insignificant. 

Measurements extended from October 1972 to April 
1973 at Dickerson, from September 1973 to June 1974 
at Chalk Point, and from February 1975 to June l975 
at Morgantown. 

Crosswind profiles of ground·level S01 concen· 
trations were measured from an instrumented mobile 
van. Repeated passes through the plume were made 
along roads transverse to the plume centerline; typi· 
cally, six passes along the same road were made in 
about a 1·h time interval. The crosswind standard 
devialion (a,.) and peak concentration were deter· 
mined for each individual profile. The mean u,. and 
peak concentration from the individual profiles in a set 
of repeated passes were used to approximate proper· 

ties of a lO..min averaged plume. In addition, an 
average profile was found by computing the average 
concenlration at 100 equally spaced angular intervals 
across the composite plume path. The cr, and peak 
concentration from �he average profile were used to 
approximate those of an hourly averaged plume. (See 
Wei! and Jepsen, l977, and Weil, l977(b), fordetails or 
the analysis.) 

Vertical profiles of wind and temperature were 
measured at each plant. Surface wealher conditions 
(wind speed, cloud cover, ceiling height) were acquired 
from local airports, and solar insolation was available 
at one weather station. Measurements of t19 (!-h 
averages) also were recorded on a 100-m tower at the 
Chalk Point plant. 

The range of power plant conditions, metc:oroloai· 
cal variables. and plume S01 concentrations for the 
three power plants are given in Table 1. A totl\1 of 126 
.. average" profiles comprising 688 individual profiles 
were analyzed. (See Wei!, 1977a, for a listing of aU the 
dat.a ;  Weil, l977a, b ;  Weil and Jepsen, l977, ror details 
of the measuremcnt51 and analysis.) 

1 EVALUATION OF STABILITY CLASSifiCATION 

SCHEMES 

Approach 
The applicability of the stability classification 

schemes and associated dispersion parameters in the 
GaQSSian model was evaluated by comparing inea
sured and predicted crosswind plume standard 
deviations and measured and predicted S02 ground
level concentrations along the plume centerline. The 
applicability of the vertical dispersion estimates (in 
combination with the plume rise formulas used) was , 
inferred from comparisons between measured and 

Table 1. Power plant emission characteristics, meteorological conditions, and plume measurements 

Dickerson Chalk Poi.nt Mo�gantown 

Stack height• (m) 122 122 213  

Distance between stacks (m) 60 40 76 

Stack diameter at top (m) 
502 emission rate (kg s- 1 )  

Stack t 0.22-1.02 0.45-1.48 1.37-2.03 
Sw:k 2 0.35-0.55 0.73-1.29 1.45-2.oJ 

Buoyancy ftuxt (m4 s - l) 
Stack 1 130-452 163-526 5 18-772 
Stack 2 125-237 239�408 531-738 

Mean wind speed (m s - 1 )  0.7-15.7 1-1 1.8 1.6- 1 1 .3 

Mixing depth (m) 300-2500 300-2300 520-2400 

Maximum S01 concentration (ppb) 
From average crosswind profile 9-165 4-218 7-322 
Average or peaks from repeated profiles 1 1-302 7-477 9-414 

Distaru::e downwind covered by measurements (km) 1.7-19 2.8-33 2.7-32 

Total number of crosswind profiles 225 336 1 27 

• Each power plant had two stacks. 
t Bri&&s (1970) definition of buoyancy flux. 
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predicted 802 concentrations. Plume standard de
viations were expressed as functions of distance x by 

(2) Turner (1964) method of choosing Pasquill stabi
lity classes 

(3) Tennessee Valley Authority approach (l'homas er 
al., 1970) 

a, = a ,xl'• 
a, .- a1x!J (I) (4) Standard deviation of horizontal wind direction (a,) for selecting Brookhaven and Pasquill stabi

lity classes (Slade, 1968� 
where coefficients a1 ,  a2 and exponents b1, b2 depend 
on the ''stability class·. V�:lues used here were tabu� 
lated by Weil and Jepsen (1977 ) for sigma curvesgiven 
by Turner (1971) and the Tennessee Valley Authority 
(l'homas er al., 1970); parameters for Brookhaven 
curves were given in the ASME Guide (Smith, 1968). 

For r�, and a, giveit by Equation ( 1 )  and for an 
effective stack height h. independent of distance,. the 
maximum around�level concentration c. is 

Me8sural" crosswind standard deviations and 
ground�level S02 concentrations approximitring 1-h 
averages_ were used to evaluate Brookhaven dispersion 
parameters, while measurements approximatina 10. 
min averases were used to test the TV A and Pasquill 
parameters. 

Plume rise was calculated from fhe formulae of 
Brisss (1970) and Fay et. al. (1970) followins the · (!•' ' exp ( - 11/2) 

"• - JEN,az (IIJazr (2) selection procedure used by Weil and Jepsen (197n 
Because the potential temperaturesradient,d9/dl,can 
he sJishtly positive (i.e. stable) in ihe upper regions of 
convective mixing layers (Deardorft", 1972) ; stable as 
well as neutral and unstable lapse rates were 

where Q is the S02 emission rate, v the mean wind ' 1peed, and 11 • 1 + b1/b2• The downwind distance "• 
to the maximum concentn.tion is [ h, ]"·· 

"- = ,fOa, . (3) 

The exprcssioas for c. and x. apply to a plume that is 
perfectly rellected at sround but is unrestricted in its 
spread "above the plume centerline (I.e. no elevated 
invftsion to limit vertical dispersion). 

In the case or perfect plume reftection at an elevated 
stable layer, Scriven's (1967) modification of the 
standard Gaussian plume equation leads to the follow· 
ing equation for the normaliucl ground.J .. el con
c;entration cjc. •lana the plume axis : 

� - exp(IZ/2) E c. (x/x.r"1 . ..  _ :c 

x ex{ - j(t - 2n':_-)'(x/x,.)-'"] (4) 
where H. is the heisht of the stable air layer above 
ground (H. 2: h,� 

Four methods for choosing stability classes were 
.. aJuated : 

(I) Wind speed and temperature gradient algorithm 
for selectins Brookhaven stability classes (Wei� 
1974 ; Weil and Jepsen, 1977) (see Table 2) 

t It is rccopizecl that the results of the present analysis 
depend on the accuracy or the plwne rise expn:ssions. 
However, tbis acicuracy is difficult tO ISSCISS because f"ew 
deftnilivc field observations or a ""final rise" - a leveling oft" of 
the plume bef"orc the most distant observation - have bcea 
made in neutral or convective conditions. Recently, detailed 
measurements of plume rise as far aS 6 km downwind or the 
Morgantown, M:aryland power plant stacks were made by 
lidar. The measurements were obtained during neutral and 
convective conditions and included some observations of 
.. final rise". The accuracy ohbe Brius (1970) formula, as well 
as his more recent (Brigs, 1975) ronoulae and possibly 
othen, will be tested with the lidar data and reported in a 
(uturc paper, 

considered. 
For neutral or unstable lapse rates (� s o). 

Brigp' formulat for final rise AJr is : 

AJr - 1.6 F'l> (3.5.<')211 
• (S) 

where F is the buoyancy ftux and x• the downwind 
distanCe where atmospheric turbulence rcplaccs 
buoyancy-induced turbulcnoc in the entrainment as
sumption (see Brigp. 1970� The buoyaney ftux is 
liven by 

Y1 (T1 - T1 )  F - -·---
" T, (6) 

where T1 and Y, are the temperature and volume ftux 
of ftuc gas at stack exit, 1 the .acceleration due to 
gravity, and T I the ambient air temperature at stack 
exit. The distance .<' (in meters) is given by Bri1115 as :  

_xe - 14£511 ; F < SS m4 s - l 

� • 34F215 ; F > SS m4 s - 3 • (7) 

·For uoatable conditions, Wei! and Jepsen (1977) 

Table 2. Weil's (1974) alaorithm for selecting Brookhaven 
statiiHty classes 

Mean wind 
Stability •peed 

ctau (m s - 1 )  

a, 0-5 
a, • > 5  

Wind speed is averapd
. 

throughout the mixing layer. 
Average potential temperature gradient in the mixing layer 
must be less than or equal to 0.003gK m - • .  

! 

215 

�2 J£FFREY c. WElL 

Table 3. Summaiy of comparisons bctwcea measured aod predicted ctosswind staDdard deviation (tr,) 
Ocomctric 
standard 

Geometric mean deviatioa of 
Number of ., ... ··-

stability class 
..... .. .... . ..... 

Stability 
selectiou method ..... D* CP M D CP M D CP M 

Brookhaven ; Wcil a, 18 33 12 1.16 o.ss 6.91 1.53 !.56 1.40 
(t974) •taorithm a, 23 26 14 1.14 1.52 1.22 1.51 !.55 1.65 

Puquili,Qift'onl, A 3 3 0.8 t I.QI t.Jt l.i3 
Turner a 4 12 6 1.4t 0.88 1.1)4 1.20 !.SO I.SI 

c 14 IS  6 1.34 I. to 1.24 1 .53 1.60 1.38 
D 23 29 I I  l.SS 2.05 1.70 t.S3 I .SO 1.74 

PasquiU, Gifford, A 4 IS  9 1.()9 0.70 0.19 t.io t.46 1.46 
Turner; drop one a 14 IS  6 0.92 0.15 o.ss 1.53 1.60 1.38 
stabilitY.

. 
clau c 23 29 I I  t .OS t.39 1.16 . U3 1.5t t.74 

TVA Neutral 41 59 26 2.34 2.55 2.86 1.$6 1.51 1.63 

Usina •• a, t4 0.90 1.52 
meaSW'eiUilts tor B, 16 1.51 !.52 
!ln>okbsvon c 9 3.45 1.44 

Usia1 •• A 9 0.77 1.56 
measurcmeall for 8 3 0.81 !.II 
Puquill c 13 1.2.5 us 

D I I  1.74 1.19 

• D • Dickonoa, CP • Cbatk Poil1l, M • Morpntown. 

Table. 4. Summary of comparisons belwcen measured and predicted aroWld�level SOJ coaeentrations (sinsle eft"octive 
buoyaacy aouR:e) 

P�t of pndictioas witbia a 
Clcomctric: IOctor ol 2 olmcuunmcnts 
standard 

Gcometric: ·mean deviation of By otabiHty c.-Jc- c,_.t�- ctaa 
Stability ciBSI Stability Over all 

selection method c:lau D' CP M D CP M D CP M ..... 

Brookhaven� Weil a, 1.24 1 .21 0.92 1.90 1.60 1.64 72 76 75 71  
(1974) allorithm a, 1.13 2.09 1 .17 1.68 2.44 1.36 74 46 93 

Pasquill, Gilford, A 0.73 0.47 1.62 l.QI 67 33 
Turner 8 0.04 1.15 0.51 202 1.71 2.43 25 83 67 43 c 0.28 1.70 1.30 68 1.94 t .39 so 67 100 

D 0.00 0.00 0.41 6026 820 2.93 22 10 91 

PasquU� Gilford, A 0.84 0.74 0.61 1.90 1.71 1.74 75 73 44 
Turner ; drop one 8 0.64 1.18 0.94 5.15 2.23 1.48 7 1  47 83 58 
stability class c 0.52 l.S9 t.22 3.88 2.63 1.47 57 38 82 

TVA Neutral 0.43 2.35 I.S3 142 3.25 8.91 39 22 3 1 ·  29 

Using 11, 8, 1.39 2.10 so 
measurements a, 2.15 2.03 38 38 
for Brookhaven c 1.36 10.48 22 

Using cr, A 0.86 1.84 78 
measurements 8 2.t2 1.29 33 

47 for Pasquill c t .33 2.60 54 
D O.Ot SOt4 t8 

• D = Dickerson, CP • Chalk Point, M = Morpntown. 
Not�: Sec Table 3 for number of cases in each stability class. 
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proposed that ,. be liven by :  

Fll'r;"' 
,. • 0.6S(9izyiT 

where d8/clz was usumed to boc:onslant with Jlkitudo. (Only cues with a posilive oudace boat n,.. were (8) tniotod in this paper.) 
where 

, _  �·  (9) pc. 
Hero (20 is 1ho _.blo boat ftua at tho surface (Illumed to be 11.31 lima � IOiar iMolatioa ; -Woil, 1974) .. 1ho spil:i6c: boat ol air at -..-uro. aDd p aDd T tho doasil)' aDd -perature ol air at .......,.. lovc1. Tho loww ol tho eotimuco ol ,. 
&ivea by Equalioo. (7) aDd (8)" - IIIOd bore to CXIIDputo pi1UDo rise b -..1 or -blo Ia ... 1at01 (1M also Weil aad J-. 1977). 

In tho case ol a stable lapoo rate abovo 1ho stadt (�> o) 
aad a positive surface boat a,.. Q., 1ho plume rise wao c:hoson u 1ho lowat rise &ivea by I. Eqaationi (S) aDd (7� 2. EqualiOIII (S) aDd (8� aDd 3. 1ho plume rise formula of Fay « a/. Cor atab1o air: 

M - 2.27(;ir (10) 

Eacb power plant bad twoodjaceot stadts oporati"' 
duriiiJ IIOIIIe or aU olthe field m-unments -ram. Siace tho proCedure Cor com(llllias plume rise lor two acarby stadto wu open to q-ioo, plume rise wao calculated in t- *"YI : (I) usiiiJ ibo sum ol tho baoyaacy Buxa fmm the. two · stadts fLo. a si"'lo eiFecti .. � IOUICO) which should lOt an uj1per limit oo p1..,. rise; aDd (2luo1DDins indMclual stadt pl-. to rioo indopoadently, which should live a lcnror limit  oa pi1UDo rioo. 

llaulrr .,;, a ,. f!/fectloo ,.,,..,.., :rource 
Cousidor &nt predictions buod oo Brookhaven disponion paqmctcn cboson by Weil's (1974) alcorithm. <=-parisoos betwcoa ..,..urements aDd (H"edictiOIII are Summarized in Table 3 b CIOSiwiad standard dovialiOIII (or,) aDd in Table 4 for aroundloYol so, CODc:oDtralioas. On tho •voraao. tho cor'*tioos are quito aoad. oxcopt at Cbalk Point Cor tho 81 otabilil)' c1uo (discuuod below� Over aU 126 cues, 71" ol tho Bn>Okbaven (l111dicti0111 wore within a lioctor ol 2 ol the masurocl COIII:OIItrations - a per.... ._. hi&hor than !bat attained usma any othOJ" .... 

ol diopenicm (JU&IIIelon. 

·�·r---------------------------� 
Sxlol 

CTy c m I 

Zlclol 

lol 

Sxu,Z, 

Zlcluli 

.. Dicbrsan 
0 Cholt Paint 
0 Morgontown 

0 

0 

A 
0 

0 
0 

lul ' I I I I I Jol Zlclol ... Ill ... �·... Sxlr/-x c m  J 
FIJ. l. M- croawiocl ..,_oludud dmatioa u a limctioa ot....._� ,., BroothaveaB, dass pra�ictio,. ScahilitJdass .......,. by Weiro (l974)aJaorilhm. (M..........,u_.,._, • .,, orbourly ........ plume.) 

2.16 ·  

124 JEFnEY C. Wat. 

ctcm 

.o. OiclrlrsOn 
o Chait Paint 
a Monjintown 

Brookhi,.n 82 Slabilily Class 
.IIi! 

.OI:r--:2 .5 
XIXm 

10 20 50 

F"IJ. 2. --. ...,......... so, c:oacealratioDs u a fimc:lioo.-of� downwind distaaa: 
for measurcmoou in BrootbaWII B, 11abi1i1J - mel I S H.,/1!, s 2. Model pndic:lions (Equatioa 4) . 
CCirl<lpO!I!Iiq to - ., _, __ ... iodicaled by JOlid liaa. SlalliliiJ ..... ....... by 

Weirs (1974) aiFridom. (- approximale 1-b •-) 
Graphical CXIIDparisons betwcoa -IIRIIIODis and 

predictioos Cor the Brookhaven B1 class are shown in F11- I Cor or, aDd in Fia. 2 Cor around-level con
c:entratioos. (Only dal& within tho n111Je I s H.Jh. s 2 are PJOIODtod in F11- 2� Ao was also shoWn by Wal 
aDd Jo.-on (1977� predicted concentralions with 
t.apping eiFects incladod (IOiid curves, Fia. 2) ...... 
betler with the measured concentralions than do tbose 
without plume trappiiiJ (dubod curve, Fia. 2� (Typi
cal calculstod values olthemaximum ooncentrationc. 
ransod from 1 10 to UIO ppb S01 ; (l111dictod x_'s 
usaaUy n111Jed from 2 to 4 km.) 

Tho failure of tho B, cluo prodictinns at Chalk Point 
..... Cunher oxamined by dividins tho data into two 
aroups. For 16 cases obtained between SeptembOJ" 
1973 and Fobraaty 1974, tho aeomotric: moan of 
c,...tc_ was 1.26, and 75% or the predictinns wOre 
within a factor of2 or tho measuromonts. Those rooults 
aroconsistent with others obtained usiiiJ Brookhaven 
predictions. For tho romaini"' 10 ......, obtained 
bOiwoon Man:h and Juno 1974, the predicdoos con
sistently overestimated tho measurements. Tho &eO
metric me&D · of c,..Jc_ WU 4.7, and DOOO or tho 
prodictioos wore within a Caclor or 2 or tho 
measurements. 

One possible explanation ror tho 10 anomalous 
cases is dilferenlial hoatina or tho lowest air layOJ"S by 
land and watOJ" (the Patuxent Ri .... � Tho river is cooler 

than tho.surroundina laad mass durina daytime, aDd 
tho land/Waler temperature ditforaJOe is probably 
bishost during Man:b-Juno (see Lyooo, 197S� Tho 
cooler river water establishes a stable layer or air next 
tO tho surf..,. and reduces tbJ: vertical boat nux which 
dri... the convective mixiDJ. These olfectr sbould 
diminish vertical dispOI"sion or the plume aDd lower 
pouad concentrations. MOOI or the anomalous ooses 
oocurrod within 2 km oltbo Patuxent Ri..,. shoreline, 
whore the air trajectory crossed a 3- to·4-km strac:h of 
the river upstream ol tho measurement site. (At 
Morpntown, several measurements s-led that 
plume Cumigalion occurred afiorthe plume crossed a 10 km section or the Potomac River. Those cases are 
discussed in Wei� 1977a.) 

c-psrisonl with (l111dictioos buod on tho Turner 
(1964) mothad (Table 4, Puquill, Gilford, :rumor� 
show that predicted concentrations generally under
estimate the meaSurements. The m�t unf.;lvorable 
results oocur Cor Puqum class D. This presents a 
sipi&cant pro�·sinceclassD is predicted to occur 
about m� or tho time. Figure J shows that predicted 
maximum conceotrations are appreciably lower than 
moasurod, wbilo the calculatod distance to tho maxi
mum is too larp by about an order of mapitudo. 
(Typical calculatod values of c. and X. ..,.. 2S ppb 
SO, aDd 2S km, respectively.) In addition, the cross
wind dispOI"sion is undereslimated by Puquill class D 
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as shown in Fia. 4 and summarized in Table 3. 
OthCTS (Applied Physics Laboratory, 1973 ; Hino, 

1968; Weil and Jepsen, 1977) report that shiltin1 the 
Pasquill stability class by one towards the more 
unstable side results in much better aarcement be. 
tween calculated and measuted crouncl-level con
centrations. Calculations followit��thisapprooch were 
made, and much improved res!llts were indeed ob
tained (Fis- S, Tabt, 4, Pasquill, Gilford, Turner ; drop 
one stability clau). 

Calc!llations usina TV A siJma curves are sum
marW>d in Table 3 for v,'s and in Table 4 for Jrouod
level conceatrations. Apeement with the measu.. 
ments is poor. Both the vertical and crosswind disper
sion seem to be uoderestimated by the neutral clus 
curves which were selected in all cua. F'11ure 4 shows 
the discrepancy between TV A-ptedicted 11,'s and the 
measurements. The undcrestimatod tt• results in dis
tances to the muimum cont:cntration that are too laqe (predicted x.'s typically ranaed !ram 6 to 12 km 
whereas the measurements sugested them to be only 
about 2-4km� 

Finally, we discuss res!llts usins 111 to select Brook
haven and PasquiU stability classes at the Chalk Point 
plant. The correlations between measurements and 
ptedictions (fables 3 and 4) are not very lavorable- a 
noteworthy res!llt in view or reported success (Slade, 
1968) in relating "• to crosswind dispersion. The "• 

sot-
20 

c/cm 

10 

60 

approach may have failed here �use the analysis did 
not eonsidc:r initial plume growth due t� buoyancy
geftcr.ted turbulence, an effect not present in the 
experiments summarizAOd by Slade. Other problems 
are the anomalies caused by land/water temperature 
dilfercnces and possibly ua....,unted lor time trends 
in the j...h averaged wind direction and a, over the 
plume ����tplina period. Time trends in the wind 
direction -!lid lead to a larger "• and, hence, a more 
uastable stability class. (Fewer Cases were analyzed 
with the "• approoocb than with the other approaches 
because "• was not always available.) A more thorough 
analysis ofthe "• approaeh should be conducted in a 
future paper. 

Ratdts ublg llllllvi4U<Jl .racks as buoyancy sources 
Comparisons between measuted and calculated 

conceatrations using individual stack buoyaDC)' ftuxes 
are summarW>d in Table S. ln comparins Tables 4 and 
S, we find lignilicaDt ditrerences only at Dickerson. 
This is due to • biper perceatage or measurements 
obtained at clooe distanc:es (x < 4 km) to the plant 
there (27'/.� than at Chalk Point (12''/.) or Morgan
town (4"/� When the two adjaceat lllaeks -- mod· 
eled as individnal buoyaDC)' soun:eo rather than as a 
single elfective soun:e, higher ptedicted Jrouod-level 
conccntratiou occwred primarily in the rqion of 
maximum concentration, �Y x < 2x •. At distances 

a Dickerson 

o Chalk Point 

a Morgantft'n 

.. 

6 0 A 0 6o! A
A 0 

,5 

.2 

.1.� 

· Pasquill Class D 

Turner Method 

.05 .I 
XIXm 

Fia. 3. Di.mensionJcss sround·level 502 coac:entrations as • function of dimensionlas distance for Pasquill 
D stability elass. Turner method. Measurements compared to model predictions (solid line) For H.Jh, - ooin 

Equation 4. (Measurements approximate 10-min averages.) 

I ·  
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lrl',----------------, 
A - Dickerson 

o Chalk Point" 

x f m )  

Fia. 4. Measured crouwind plume standard dcviatioa u a function of downwind distance compallXI to 
predictions Jivca "by TV A neutral, Pasquill D. aod Puquill C (after droppins-one clus) stability daucL 

(Measurements approximate a, of 10-min averapd plume.) 

beyOnd a_, the ditrerences in the concentration 
predictions for individual or sinjle effective buoyancy sources were small. 

To determine more clearly the applicability of tbe 
two methods used to compute plume rise, we examined 
the distanc:e dependence or the concrntration ratio c,.Jc_ at Dickerson. This was done using Brook
haven parameters selected by Weil's (1974) algorithm 
and Pasquill parameters chosen by Turner's (1964) 
method, but droppina one stability class. Bued on a 
typical x. or 2 km lor Brookhaven parameters (single 
effective source), we divided measurements into two 
distanccranges : x  < 4 km (l l cases)and x > 4 km (30 
C&SOI� The geometriC mean of <p...f<- W&S 1.79 for X 
< 4 km and 1.21 for x > 4 km, when Brookhaven 
dispersion estimates were used. With Pasquill para
meters, the geometric means were 0.53 for x < 4 �m 
and 1.16 for x > 4 km. In both cases, the dilferences 
between the near and far results were significant. The 
underestimated coneentrations obtained using Pas
quill parameters for x < 4 km were- due to over
estimated distances to maximum concentration. (This 
was especially true for Pasquill class C, where the 
typical predicted x. was about 3.6 km.) 

In contrast to the above findings, geometric means 
or c,d!c_ were 1.20 and 1 . 17  ror x < 4 km and x > 

4 km, respectively. when Brookha\o'eJ). Perameters and 
a single effective buoyancy source 'were used. The 
dift'crences between the ncar and rar results were 
insignificant. - We therefore concluded that Brook
haven parameters, used in combination with a single 
effective buoyancy source, provided the m.QSt con
sistent results. 

As a summary of the above analyses. frequency 
distributions or c�c._ were computed for three 
methods or calc!llating ground-level conceatrations for 
all 126 cases. These distributions are shOwn in Fig. 6. 
The most narrow distribution (solid curve) w:as ob
tained using Brookhaven dispersion estimates and a 
single effective buoyancy source (geometric mean c�c._ .... 1.30� A somewhat -broader distribution 
(dashed curve) was found with the Pasquill, Turner 
(1964) approach, dropping one stability class, and 
using individual ·buoyancy sources (geometric mean c,.Jc.,., • 1.07). Note that these two distributions 
are essentia11y the same for c,,dlc • .- > 1.3. The 
higher percentage of low c.,.Jc.,. values found with 
the second approach was due, in part, to overestimates 
of x •. For reference, we also show the distribution 
obtained with the. Pasquill, Turner (1964) approach 
(without dropping a stability class) and indiviofual 
stack buoyancy fluxes (geometric mean c,.,/c.- .,. 
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o Mo11Jantown . 
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.05t- Pasquill  Class C 

after dropping one 
stability class 

.
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Fig. S. Measuren'Jents shown in Fig. 3 compared to Gaussian model prediction (solid line) using Pasquill 

elass C dispersion estimates. (MeasUrements approximate 10-min averap.) 

Table S. Summary of oomparisons bctvnea. measured and predicted sround4level S01 oooccntrations (individual stack 
buoyancy sources) 

Per cent of predictions within a 
Geometric l"actor of 2 of measurements 
standard 

Geometrie mean deviation of By stability c�c- c,,.Jc • ._ dass 

Stability class Stability ri Over all 

selection method class D' CP M CP M D CP M cases 

Brookhaven ; Wcil B, I.S2 1.21 0.93 1.94 1.60 1.64 72 76 75 69 
(1974) algorithm B, 1.22 2.18 1.19 1.75 2AS 1.39 70 42 93 

Puquill, Gifford, lt. 0.73 0.47 1.62 1.08 67 33 

Turner B 0.41 1.16 0.60 4.64 1.70 1.78 25 83 67 so 
c 1.01 1.79 1.48 5.95 2.12 1.38 43 67 100 

D 0.04 0.01 0.67 81.86 796 2.51 39 21 73 

Pasquill, Gifford. lt. 0.85 0.74 0.61 1.92 1.71 1.74 75 73 44 

Turner; drop one B 1.08 1.19 0.98 2.20 2.28 1.53 71 47 83 59 

stability class c 0.88 1.71 1.24 2.15 2.73 1.4S 6 1  34 9 1  

TVA Neutral 1.55 2.68 2.05 5.54 3.06 4.55 32 22 19 25 

Using t11 B, 1.40 2.11 so 
measurements B, 2.25 1.99 31 36 

for Brookhaven c 2.26 2.83 22 

Using a1 lt. 0.86 1.84 78 

measurements B 2.12 1.29 33 44 

for Pasquill c 1.41 2.61 46 

D 0.03 69 18 

• D = Dickerson, CP ,.. Cbalk Point, M - Morgantown. 
Note: See Table 3 for number of cases in each stability class. 
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. __ ,_
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stability class: individual stack 
buoyancy sources 

- - - Pasqu i l l .  Turner: individual 
stack buoyancy sources 
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CUMULATIVE FREOU£NCY !percent! 

Fig. 6. Cumulative frequency distributions of lhe ratio of prcdictcd4to--mcasurcd ground41evcl con
centrations for three methods of calculating ground-level concentrations. 

0.20). This last distribution is extremely broad. with 
about 38% of the predicted concentrations less than 
half or the measured values. Many or the under
estimated concentrations were predicted for distances 
where maximum observed concentrations were found. 
The poor results found using this - last approach 
support the warnings of Pasquill (1975) and Hanna el 
al. (1977) concerning application or the unmodified 
Pasquill curves to tall stack releases. 

4. DISCUSSION 

Comparison of field experiments 
The poor correlation between the field data and 

some of the predictions can be explained, in part, by 
differences between the Maryland experiments and 
those from which the empirical sigma curves were 
determined. First consider the Pasquill curves. These 
were developed from neutrally buoyant tracer releases 
at ground level over a smooth surface (Prairie Grass 
Experiments, surface roughness height ::::!::: 3 em. Pas4 
quilt, 1976) and ground-level concentration measure
ments out to distances of 1 km from the source. The 
sigma curves for distances greater than 1 km were 
c:xtrapolations based on "some experimental data" 
and noted by Pasquill (1961) as being more uncertain 
than the curves within 1 km. 

The Maryland field experiments differ in all respects. 
First, the plumes are buoyant and initially grow due to 
self-generated turbulence during plume rise. 
Buoyancy-induced growth adds to the .. passive .. ' 
spread caused by ambient turbulence and contributes 
most significantly in cases of small passive growth -
Pasquill Class D. (It would be even more impor,ant for 
the stable E and F classes not analyzed here.) Second, 
the sources are eiC'.o·ated so that plumes initially are 
subjected to a different turbulence spectrum than a 
plume with source at ground-level Although we would 
expect more rapid dispersion with downwind distance 
for an elevated release, recent laboratory experiments 
simulating dispersion in convective conditions show 
that a7 and t1 � are smaller for the elevated source than 
for a near-ground release (Willis and Deardorff, 
1976a). This point requires further investigation. A 
third difference is that the Maryland power plant sites 
are characterized by a larger surface roughness 
(" 10 em to " I  m) than that of the Prairie Grass 
Experiments. This, of course, would lead to increased 
dispersion. Finally, the stack plume data were col
lected at distances where the Pasquill curves are 
essentially extrapolations. 

The TVA curves are based on helicopter sampling of 
sol in buoyant plumes from power plant stacks. 
Surface roughness at the plants is about the same as at_ 
the �aryland sites. Despite these similarities. TV A 
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neutral siama curves underestimate dispersion de
termined from the present experiments. Underpre
dictions of crosswind dispersion might be due to 
differences in the method of calculating tT, (Weil, 1974). 
Values of a. measured in the TVA work are repre-
sentative of the vertical spread about the nearly 
instantaneous plume centroid and do not take into 
acc:ount venica.l plume meandering (Ganrell et ol., 
J96S) which must be considcnd in predicting ground 
cona:ntrationS. Furthermore, the TV A neutral curves 
are effectively extrapolations beyond about 3 km. 

Brookhaven sigma-curves were derived from neut
rally buoyant tracer releases from a 103-m high stack 
in a forestod area (roughness length about I m; Hanna 
er al., 1977). Ground-level concentration measure-. 
mcnts were made out to about 10 kin from the stack. 
Vertical standard deviations (calculatod from the 
ground-level concentrations, measured a,. and emis
sion characteristics using the Gaussian plume equa
tion) indirectly take into account vertical plume 
meandering. Although the Brookhaven experiments 
do not simulate buoyancy effects, this consideration 
should be less imponant during unstable conditions 
because ambient turbulence should become the 
domina11t dispersing mechanism after 1 or 2 km. 

Of all the ditrusion trials, the Prairie Gr�s Experi
ments (Pasquill curves) are probably most dissimilar 
to the Maryland tall stack studies. The TVA experi
ments probably have the most comparable source and 
terrain conditions but are limited by plume sampling. . 
especially in the case or a •. For unstable conditions, the 
Brookhaven experiments are probably most similar to 
the Maryland studies. 

Correlation of nobility classes with vfw. 
Theoretical work (Deardorff, 1972) and laboratory 

studies (Willis and Deardorff, J976a; 1976b; 1978) bave 

shown that a relevant stability parameter for charac
terizing diffusion in convective mixing layers is the 
ratio of mean wind speed v to the convective vCioc:ity 
scale w • given by 

w. = (qH.)"l. (II) 
Turbulent velocities within the mixing layer scale with w. while the large convective eddies scale in size with H •. Based on laboratory simulations of neutrally 
buoyant particle diffusion into a convective mixing 
layer, Willis and Deardorff derived estiinates of vfw. 
appropriate to the Pasquill and �rookhaven unstable 
stability classes. The magnitude of tT, and t1• at a given 
distance and the degree of instability increaSe as ufw • 
decreases. 

The consistency of the Weil (1974) and Turner (I 964)methoda or choosiog stability was testod here by 
comparing values of ofw. calculated from the field data 
to those given by Willis and Deardorff (1976a) and 
Deardorff and Wiltis (1974� Surface heat ftux in 
Equation (11)  was assumed proportional to solar 
insolation as noted earlier. Although this is a crude 
estimate of-heat ftux, the dependence of w. on q-is quite 
weak. A typical calculatod value of w. is 2 m  s · • .  

Field and laboratory values ohfw. arecomparod i n  
Table 6 .  First consider mean values using all o f  the 
data. (The number or cases fal6ng within each stability 
class is given in Table 3.) The vfw. ratios are separated 
distinctly for the BroOkhaven stability classes · as 
selectod by Weil's algorithm. This was to be expectod 
since Weil"s algorithm distinguishes the Bl and B1 
classes by mean wind speed in the mixing layer. 
Changes in vfw. were caused more by variations in 
wind speod (factor of 10) than in w. (factor or 3). The 
field values of vfw. �re consistent with the Willis and 
Deardorff value for class B1 but not for class B1 at 
o:.;kerson and Chalk Point. The vfw. ratios are also 

Table 6. Correlation or stability classes with vfw. 
Only cases with 

All data 1.2 :S ofw. S 6.0 
arithmetic mean vfw. arithmetic mean r�/w. 

(Std. Dev. ia tJ/w.) (Std. Dcv. in rJ/w.) 
Stability class Stability vfw. 

selection method class D CP M D CP M Willis and Deardorff 

Brookbave:a; Wcil B, 2.15  2.02 2.13 2.63 2.26 2:1:1 1.82 
(1974} alaorithm (1.38) (0.86) (0.90) (1.32) (0.75) (0.79) 

B, 61)7 5.76 4.03 4.42 4.39 41)3 4.00 (2,74) (286) (0.79) (0.79) (1.10) (0.79) 

Pasqum. Gifford. A 
1.98 I.Bt 1.98 2.23 I.S4 Turner (0.35) (0.85) (6.35) (0.62) 

B I.S2 1.90 278 238 228 ].IS 
2.22 (1.37) (1.116) (1.21) (1.61) (1.13) (0.88) 

c 3.10 3JJI 278 3.65 278 278 
4.00 

(1.84) (1.44) (1.23) (1.671 (1.16) (1.23) 

D 
5.60 4.91 3.93 3.70 3.87 3.93 

(3.11) (3.22) (tJJ2) (1.14) (1.39) (1.02) 

l' 

m 
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well separated for the Pasquill stability classes� in most 
cases. Hpwcver. a significant discrepancy exists for 
Pasquill class 0 - neutral stability. Willis and 
Deardortr gave no value here for v/w• since presum
ably it would be quite large (small heat flux in 
Equation 1 1 )  while values from the field data range 
from �bout 4 to 6. 

Field and laboratory data for a restricted range of vJw. are also compared in Table 6. The lower limit of 
theinequality (l.2 ,; vfw. ,; 6.0)ensun:s that diffusion 
along the plume axis can be ignored while the upper 
limit is imposed to satisfy the condition that the bulk of 
the mixing layer be dominated by convective turbul
ence {Willis and Deardorff, 1976b). (About 20"/, or the 
cases were outside the range of the inequality.) For the 
Brookhaven parameters (Weil algorithm), the agree· 
ment between field vjw • 's and Willis and Deardorff 
values improves considerably for class B l  while i t  
worsens slightly for class Bz. With the Turner ap
proach, some changes in mean vfw. 's occur, but the 
trends are about the same as those obtained using all 
the data. 

The results round here show that the Turner (1964) 
stability criteria are strongly biased toward neutral 
conditions when unstable conditions actually exist. 
Recall that SO"/. or the data fell into Pasquill class D 
when choosing stability by the Turner approach. The 
improper designation of the neutral stability condition 
is one of the major causes for disparity between 
measurements and calculations when the unmodified 
Turner approach is used. 

The success of thC Weil algorithm in distinguishing 
the two Brookhaven unstable classes lies in the use of 
wind speed for choosing a stability class. (Use of vtw. 
would be better, in principle.) By the same token, the 
lack of wind speed as a parameter for choosing 
stability classes in. the TVA approach severely limits 
that approach. The TV A approach Uses only vertical 
temperature gradients at plume altitude to distinguish 
stability. Because the temperature gradients at plume 
altitudes of several hundred meters are dose to 
adiabatic in both neutral and unstable conditions, the 
TV A approach makes no distinction between these 
two stability conditions. This was also pointed out by 
Hanna et a/. (1977� 

5. CONCLUDING REMARKS 
The applicability of several empirical methods for 

predicting-dispersion in the Gaussian plume fonnula 
was evaluated with measurements of crosswind disper
sion and ground-level sol concentrations downwind 
of the Dickerson, Chalk Point, and Morgantown 
power plants. A total of 126 cases was analyzed under 
convective or near-neutral stability conditions. 

Satisfactory results were found when using Brook· 
haven dispersion parameters selected by Weil's (1974} 
algorithm or Pasquiii-Gifford sigma curves chosen by 
Turner's (1964) method, but shifted to the next more 
unstable stability class. The TV A and unmodified 

Turner approaches as well as use of t111 did not give 
good results. The su� or failure of these approaches 
was explained in terms of the criteria used to determine 
a '•stability class" and by the similarities or differences 
between the Maryland experiments and the diffusion 
trials upon which the approaches were based. Cor
relation of Brookhaven and Pas quill unstable stability 
classe:s with v{w • gave empirical suppon to vjw • as a 
more universal parameter for defining stability in 
unstable conditions. The vjw • correlation also showed 
tbat the Tum� (1964) crilcria wore biasod toward 
neutral stability when unstable conditions actually 
existed. 

Sevcial anomalous measurements near the Chalk 
Point and Morgantown plants indicated that the wide 
rivers bordering these plants increased stability during 
daytime and inhibited vertical dispersion. Such anom
alies were not found at Dickerson, which was in more 
unifonn · (and rolling) terrain. The empirical ap
proaches for predicting dispersion did not address 
such problems, suggesting that a more general model is 
neodod. . 

Concentration predictions near the stacks (within 
� 2x ... ) were higher when plume rise was .calculated 
for individual buoyancy fluxes (from two adjacent 
stacks) than for a single effective buoyancy flu". The 
buoyancy flux that resulted in best agreement between 
measured and calculated ground-level �ncentrations 
varied with the dispersion parameters chosen. Most 
consistent concentration predictions were obtained 
with a single effective buoyancy source and Brook· 
haven dispersion parameters. However, the problem of 
plume merging and enhanced rise requites a more 
general analytical treatment than used here. Suc:h a 
treatment should be tested with an extensive set of field 
observations of plume rise and· wind tunnel or water 
channel simulations. 
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2ZJ .  

Jiney carter 
President of the united States 
'!he 'White House 
1600 Pennsylvania Avenue 
washington, D.C. 20500 

�-2 CUi'J\NUP 

Dear Mr. P:resident: 

15142 Sobey R:lad 
Saratoga, california 95070 
April 22 , 1980 

As a veteran of 33 years in the nuclear business , I am very ccnoerned about 
the lingering radioactive materials in �-2 . 

During � 10 year stint at the Hanford operation we dealt with massive quanti
ties of radioactive materials in the various reactors and chani.cal. separations 
plants . 

Sudl operatians were CDiduct:ed lang before the devel.oplent of the present NIC 
regulatians . 
We developed one cardinal rule that was fol.lawed. with religious fervor . 

'!he reasoning behind this rule is fairly sillpl.e. 1llen radioactive materials 
aJ:e in a l.ocatial nat nm:mal.ly intended for their mut:ine handling, one can 
not be absolutely sure that such a nc:n-standard environnent will continue to 
prevail for lang periods of time. 

'1he �-2 plant was not designed to house large aDDUnts of gaseous Keytcn, 
radioactive water, or danBged nuclear fuel for lang periods of time. '!he loca
tion of thesEi materials in �-2 is not one where the materials can be managed 
and cxntrolled in a nm:mal. routine 1IBnller using equipnent and net:hods designed 
far that pn-pose . 
Extracrdinal:y steps should have been taken to :raiDYe these radioactive materials 
inmediately after the �-2 accident. 

Because so llllCh time has passed, it is even DDre urgent that this action be 
accalplished inmediately. 



'!he P:resident -2- April 22 , 1980 

'!he interests of pdlli.c safety are not being served by having the cleanup 
decis:i.oos qen to p!Dlic debate and political Weel.ing and deal..ing by special 
interest groups . 

'!he 'JMI-2 situaticn llllSt continue to be viewed as an Elletgetq, and executive 
act:ial is :r:equized to articulate this point to the plDlic and famul.ate inmediate plans to deal with it. 

An o:r:ganizaticn exists txxl!ly t'IJat has the experience and talent to cany out 
;iJmlediate cleanup act:ials at 'JMI-2 . 'lhls is Mldral "Rid<oller ' s  NaVal Reactors 
"Brandi Of OOE. 
It is urged that such an az:gani.zati<n be assigned oalplete respansibility for 
the cleanup, with the assistance of other part:icipa.ting arganizat:i.oos only to 
the extent that they can contribute to this oojective. 
'lhls assignnent should ocme about by executive amer and the cleanup decisia!S 
J:'eJIDVed fran p!Dlic debate . '!he- only restriction suggested is that any environ
mental dispersal progran& meet existing disd1arge limits . 'lhls is rx> time to insist, for politiCal rea�Q�S, that emriJ:aDenta.l disc:fum_:Jes be 5X or lOX or 
lOOX l.owe:r than mtliJll limits. By pro1.algiiwJ these cleanup actions we are 
jecpu:dizing the health and safety of the p!Dlic. 

It is :r:E!IIIIrkable that the 'JMI-2 plant has been so well designed that it has, 
up to this point, contained these radioactive naterials that are in the wn:ng 
places or in a danaged J;ilySical sta.te. 
I ift a:mfidmt that the plDlic, particularly the :residents living mar 'IMI-2 , 
will ;react well to the pEqlOBed acticn. 'l'b assign such a task to a professional 
arganizaticn that has an outstanding tradt :teeOrd in nuclear safety will be � by  the p!Dlic as soon:i and timely actioo. by yoor executive office. 

I t:ruat you will give these proposals yoor serioos oonsideratial. 

/da 
cc: 

Yours very truly, 

--1(?-d. f� 
Jtiler.t B. Ridlards 

"'=• Olarles W. Dlllcan - Secy. of EllEE9Y'r IXE 
"". Jcfm Ji'. Mearne - Chahmm, Na:: 
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P. 0. Box 2063 
Harrisburg. Penasy1vanta 

April 24. 1980 
a-. .J-.s .J. Fritz 
Professor of Cbeldst17 
The �hanta State �hersl� 152 .,...., Laborato17 

· ���1"' Part. Pennsyl vania 16802 

' Dlar Dr. fritz: 

17lZo 
(n7)787-2480 

Your proposal cancemtng tile NIIIDval of � ,_ tile lMI-2 reactor butl cHng_ llu been referred to tbts office. 

Since • line no spectal expertise tn tbts area. • baw 
uk .. the l i berty of fohfardtng JOUr proposal to tile ffucl •r Regulatol)' 
c:a.tssfon for tbef r Collslcleratton. Tb_, have cansl dared other proposals 
fn tbelr dktsfon-aakfng process end .IIIII feel confident that tbey will dD 
l f kewfse yitlt yours. 

Sle greatly appreciate JOur effort and cancen In tbfs •tter 
and assure you tlllt J'Qur proposal wi l l  be gi ven every cansl defttfan. 

TIIVcllll 
c:c:: � .  

. IIID8IIII 

Sincerely yours. 

n-s "- Gerus�. Df �  Bureau of Radfattan Protection 

P. Blnzlloff. Governor' s  Offfce . . VfvRC. . ·�-- ' . . . '· · .; . : . . . . ., :;. · -. ·. ·  



T H E  P E N N S Y LVA N I A  S T A T E  U N I V E R S I T Y  

Collep of Science 
� -�-

' .  

Bon. Richard .Thornburgh 
Room 225 
Jlain Capital Building. 

152 DAVBY LABORATORY , 
UNIVERSITY PARX, PENNSYLVANIA 16802 · . 

, . Harrisburg, . Pennsylvania 17120 . .  .; 
vi ..... 

.Dear . . S1.r.:;1; . '' .. . 

Jlarch .. 31 � -1989 

• �
-
. : . •  l 

This concerns the problem o� reaoving radioactive Krypton-85 from the ltr 
.contained in the reactor building at Three Mil e  Isl and Without further 
contamination of the. environment .  This problem i s  very s imilar t o  one I 

. . •  · encountered many years ago, that of isolating traces (parts per billion) of 
acetylene in very large volumes of air . I believe that the saani solution 
could be applied at Three llile Island , as follows : 

· · 

1. Pump the contaminated air to the inlet of: a small (1 to 2 . ton/day) 
oxygen liquefaction unit .  A unit of any ·reasonable ef�iciency would .. 
concentrate more than 9� of the Krypton in the liquid oxygen product . 

2 ; Pass the liquid oxygen through a' bed of adsorbent such as silica gel , 
where the Krypton will be selectively adsorbed. 

3. At.  periodic intervals , allow the adsorbent bed to warm up and pump 
the Kr�ton · gaa into storage cylinders for removal and disposal . 

A sketch of the proposed scheme is attached . With reasonable process control , 
· . . it should be possible to retnOve the Krypton without building up a lar1e 

concentration of radioactivity at any stage and with no more than 1-� escaping 
to the atmosphere . Details on individual steps follow: 

. 

1 .  The simplest way of removing the air from the containment building is to . 
connect a vent to the inlet of the air compressor of the liquid oxygen unit ,  

. allowing pure a i r  t o  replace i t  through a second vent a s  far from the first as ., possible. For the simplest reasonable flushing scheme, it would be necessary 
to process about 50 mill ion cubic feet of air to flush out 9� of the Krypton, 
twice that amount to remove 9� . Any favorable features in the design of the 
building would reduce these amounts . 

2 .  A liquefaction unit taking 200 c�bic tent of air would remove the . 
contaminated air at the ra te of about � per day .  Such a unit is quite small 
by industrial standards . if a portable unit of this size is not available,  the· 
need could be met With two or more smaller units .  (Obviously, the process could 
b8 speed�d up by use of a larger liquefaction unit . )  

AN EQUAL OPPORTUNITY UNIVERSITY 

. ; ... 
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3 .  Removal of the Krypton from ' the 'liquid- �xygen product . could b� carried · 
out off-site if desired, since the quantity and . level of rad'ioactivity ·in ' the 
product would both be �uite low. 

4. · The final separation of Krypton from the ;,.ygen could be carried out
. 
by., a 

number of other possible methods , particular if done at another location where 
other separation methods (distillation ,  gas ·chromatography) were feasible . 

I �hall be glad to discuss the Krypton removal further if deaired. The possibility 
of removing it by air liquefaction was suggested to me by' Warren W. !Iiller (retired) . 
of our Department, and w. A .  Steele contributed technical data and suggestions · ·  
for improvement . I ' m  sure either of them wOuld be prepared to contribute f�ther, . 
as -u . .  

I'm sure · that the necessary technical advice on liquefaction processeS and 
equipment could be obtained from Air Products and Chemicals eo·. , in the Allentown 
area . 

JJF/bhs 

Bncl . 

Sincerely yours , . 

_ ()AC'4 . \ J.-.J.' J. Fritz 
Professor of Chemistry 
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MAUMC£ A. ntATER 
DENNIS J. HARNISH 
C.GAAJNGER I!IOWMAN 
JOHN S.OYLER DELANO M . I.MlZ  HARVEY FREEDENBEAG 
EDWARD J, RIEHL 
JASON S.SHAPIRO 
ERIC L. IRQSSMAN 
ROIERT 0. STETS 

ATTORN EYS AT LAW 
100 P I N E  STREET 

P. O. BOX 1188 

HARRISBURG, PA. I710B 

TEL.EPHONIE (717) 236·9341 

April 2 5 , 1980  

Dr . Bernard J .  Snyder , Program Director 
Three Mile Island Program Office 
Office of Nuclear Reactor Regulation 
U. s .  Nuclear Regulatory Commiss ion 
Washi�gton , D . c .  2 0 5 5 5  

Dear Dr . Snyder:  

OUERT NURICK 
.JAMES H . IOOSEIII 

HARRY H. FRANK 
OF' COUNHL 

WASHINGTON ON'ICE 
1333 NEW HAMPSHIRE AVE .,N.  W. 

WASHINGTON, D. C. 20038 
TELEPHONE(202) 859· 51157 

WILLIAM A .CHESNUTT 
JOMM C . FUDESCO 

�his is in response to your letter of April 21 to me along with 
certain booklets you supplied with respect to the decontamination 
of TMI Unit 2 .  I appreciate your soliciting my comments which I 
assume was done because of my pos ition as Chairman of the Greater 
Karrisburg Area �ask Force " Forward " • 

I have reviewed the materials you s ent and speaking for myself 
primarily I do believe that the entire Task Force would , i f  it 
were put to them ,  j oin me in supporting a purging of the krypton 
gases in conj unction with a hydrogen control subsystem such as 
more fully explained on page 6 - 4 8  of Addendum No . 2 to Pamphlet 
NUREG- 0 6 6 2 . 

Thank you for your consideration in bringing these matters to our 
attention • 

Very cordial�ly yours , 
. _, ,.. <] ) ·  l , (11 

Edward c .  First , Jr . 

/bev 



+ 
Mr . John F .  Ahearne 
Chairman 
Nuclear Regulatory Commission 
1 7 1 7  H Street , N .  W .  
Washington , DC 20555 

Dear Mr . Ahearne : 

C H A M B E R  O F  C O M M E R C E  
P. 0. BOX aaa. LEBANON. PENNSYLVANIA 11042 TELEPHONE 717-273-3127 

with offices In the LeNnon TruchraJ Inn 
Quentin Road •nd Poplar Street 

Apr i l  2 5 ,  1980 

Enclosed you wi l l  f ind a resolut ion where we believe your 
Commiss ion should proceed as qui ckly as possible with t he 
cleanup of TMI . We bel i eve the venting is the best alt ernat ive , 
and that the Commission should decide accordingly . 

· 

It is imperat ive t hat we protect the int erest of our 
consumers and t hat your Commission has the expert ise to make 
the best deci sion for a l l  par t i es involved . 

We s incerely apprec i at e  your efforts to date , and we 
look forward to an expedi t ious cl eanup of TM I . 

Our Chamber bel i eves it is t ime to trust your agency and 
that indiv idual s  shou l d  do the same . 

Agai n , t hank you , and we hope that a decis ion w i l l  be made 
in the near future . 

DLWfcay 

Enclosure 

cc : Harold Denton 

Very truly your s , 

LEBANON VALLEY CHAMBER OF COMMERCE 

��11\.v� 
Dav i d  L .  Wau l s  
Execut ive Vice President 

�, . 

� + C H A M B E R  O F  C O M M E R C E  
P. 0. BOX 8B8. LEBANON. PENNSYLVANIA 17042 TELEPHONE 717-213-3721 

with officea in rite Lebenon T,....ll)' Inn 
Quentin Ro.d •nd �' Street 

LEBANON VALLEY CHAMBER OF COMMERCE 

RESOLUTION ON CLEANUP OF TM I 

The Lebanon Val l ey Chamber of Commerce wou l d  l ike to urge 

that the NRC and the Commonwealth of Pennsylvan i a  assume t he 

much needed leadership to resolve the prob lem at TMI . Our 

Chamber of Commerce bel i eves that the emot ions of our c i t i zens 

are import ant , however , the individuals entrusted with the 

responsibi l i t ies o f  protecting the health and safety of the 

c i t izens shoul d  be permit ted to carry out their funct ions . 

I t  is also necessary , we bel ieve , to t ake this probl em 

out of the pol it ical arena and permit the knowl edgeab l e  

individual s ' t o  proceed w i t h  cl ean u p  operations . Peop le ment ion 

the psychol�gical impact , but they must real ize that the prob lem 

exi sts and it is t ime to reso lve that probl em . Consumers real ize 

what it is costing them ,  but do t hey real ize t hat the commerc ial 

and indust rial bus inesses are pay ing the same increases? Tot a l  

addit ional cos t s  for rep l acement power f o r  t h e  res ident ial , 

commerc i a l , and i ndust r i a l  users amounted to over $1 , 000 , 000 

for the mont h  o f  January i n  our Lebanon area . 



Page 2 Con t i n ued 

Our Lebanon Va l l ey Chambe r  o f  Commer c e  urges t h e  

fo l l ow i n g : 

a .  

b .  

c .  

The NRC and t h e  Commonwe a l t h  o f  Penn s y l v an i a  

st art mak i n g  dec i s ion s necessary t o  resolve 

t h e  prob l em .at TM I . 

The pol i t i ci a n s  s t ar t  t r u s t i n g  the knowledge

ab l e  i n d i v i d ua l s  on t h i s s u b j e c t  a n d  curt a i l 

r h e t o r i c  t h a t  i n c i t e s  peop l e  rat her than 

l ea d i n g  t o  a rational dec i s ion . 

The c l ean up process s h o u l d  proceed w i t h  t h e  

governmen t a l  agen c i e s  respon s i b l e  for t h e  process 

being g i ven t h e  author i t y  t o  proceed and t o  ensure 

t h e  heal t h  and safety regu l a t i o n s  are met . 

Our Lebanon Va l l ey C h amber of Commerce b e l i eves t h e  c l ean u p  

process sho u l d p r'"'""d a s  q u i c k 1 y a s  p o s s  i h l "  a n d  t h a t  t h < •  c i t  i ?.< > n s  

shou l d  have r e s p e c t  and con f i d ence i n  those i n d i v i d u a l s  mak i n g  

t ho s e  dec i s i on s . 

Our Chamber wi l l  con t i n u e  to support n u c l ear power and to 

urge t h e  exped i t i o u s  c l ean up of TM I f o r  everyon e ' s  b e ne f i t . 
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Irwin O.J. Brou. Ph.D. 
Director of Bloel.ltilttca 

Roswell Park Memorl• lnatltute 
eet1 Elm Stnoet 

Buffalo. N.Y. 1<1283 

NoODiniOM ............. Ihould ... CC!ftiiNN• ........ � ....... Of-........,._.ot ...... PMI ...._.. � or of  .. N.Y .... .._.�-

Harold R. Denton, Director 
Office of Nuclear Reactor 

Regulation 
Nuclear Regulatory Commission 
Washington, D . C .  20555 

Dear Dr . Denton: 

April 25 , 1980 

Thank you for your letter of April 18 , 1980 . The stress on 
going full speed ahead with the purging of TMI-2 does nothing to put to 
rest my concerns . To say in response to the proposal for entombment 
that this is "not a viable alternative to its disposal since some 
uncontrol led release is iikely to occur in the future" is real ly baffling . 
If the radioactivity is iDunobil i zed in concrete where wi l l  the uncontrol led 
releases be coming · from? 

Clearly the NRC is dealing with symbols , not reality, in a 
situation where mistakes are going to kill people . The purging is a 
symbolic reaction to show the "damn the torpedos ,  full speed ahead" 
spirit . Your own data make it clear that exposures to workers in the 
containment wi l l  quickly exceed NRC limits whether the Kr-85 is purged 
or not . It shows that most of the radiation is not coming from the gas 
phas e .  

· 

The data of the Pennsylvania State Health Department , properly 
analyzed (as in my letter to Nature) shows almost a doubling of the 
infant mortality rate after the accident . If NRC had any interest in · 
protecting the public health and safety in a real (as opposed to a 
symbolic) sense, this would be a deterrent against additional Kr-85 
exposures to the general population . While we may not be certain that 
the additional 14 dead babies in the 1979 period of the study are due to 
the low-level radiation, we also cannot be certain that they are not . 

"Full speed ahead" is not a sign of courage or determination, 
it is a sign that NRC is far more concerned about obeying signals from 
the White House than in what happens to the people living around TMI-2 . 

cerely#rs , -

in D . J . � 
/ D'irector of Biostatistics 

/ IDJB/mak 



Herm�n Dieckamp 
Pr""denl 

GENERAL 
PUBLIC UTlLmES 
CORPORATION 

The Honorable Allen E .  Ertel 
1 0 3 0  Longworth House Office Bui lding 
Washington , D .  C .  2 0 5 1 5  

1 00 ln1erpace Parkway 
Parsippany, New Jersey 07054 
201 263-6500 
TELEX 1 36-482 
Writer's Direcl Dial Number. 

2 0 1 � 2 6 3 - 6 0 3 0  

Apri l  2 5 , 1 9 8 0  

Subj ect : Three Mile I s land Krypton-8 5 Venting 

Re ference : Congre s sman Ertel letter to Chairman Ahe arne 
dated Apri l  2 1 , 1 9 8 0  

Dear Congres sman Ertel : 

Thank you for sending us a copy of your Apri l  2 1  letter to Chair
man Ahearne . Thank you also for your interest in the TMI clean
up program . 

We note that your letter does not i dentify any criteria or 
j udgment concerning the appropri ate s tandard for c l ean-up activity 
impact on the public . Under the company ' s  venting proposal the 
public wi ll receive between 1 / 1 0 0  (at the site boundary) and 
1/2 0 , 0 0 0  ( average within 50 mi le s )  of the expected exposure from 
natural environmental source s  during the 3 0  day venting period . 

Venting the Krypton - 8 5 , under predetermined meteorological con
ditions , results in a dose to the - surrounding population within 
50 miles that is calculated to be about 1 person-rem ; i . e . , the 
summation of the dose to all individuals or the average dose 
times the number o f  individuals affected . The concept of 
person-rem i s  not one of general public knowledge but i s  a 
meaningful parameter for indicating health impact under the 
assumption of linear dos e  effect . It i s  possible to place the 
health impact of venting in perspective by comparing the resulting 
exposure to that imposed by the natural environment . That ex
posure i s , for central Pennsylvania , about 0 . 1 2 0  rem/year . In 
thi s  compari son , we have used the whole body gamma exposure which 
i s , for thi s  case , · the exposure of controlling signi ficance . 

Independent of venting or TMI the 2 million people in the 5 0  mile 
radius around TMI wi l l  receive on the average 0 . 0 1 rem each from 
natura l  environmental sources for an integrated person-rem dose 
of 2 0 , 0 0 0 ; i . e . , ( . 01 )  x ( 2 , 0 0 0 , 0 0 0 )  during the 30 day venting 
period . Thus the venting dose to the publ ic i s , on average , 
1/2 0 , 0 0 0  of the environmental exposure . 

Jersey Central Power & Ught Company /Metropot�an Edison Company /Pennsylvania Electric Company 

m 

- 2 -

April 2 5 , 1 9 8 0  

F o r  a n  individual at the site boundary , as contrasted with the 
average within 50 miles , the ca lcu lated venting exposure i s  
0 . 0 0 0 1  rem and results , for that individual , in a person-rem 
dos e  of 0 . 0 0 0 1  ( . 0 0 0 1  x 1 )  compared with his expected environ
mental dose of . 0 1 ( . 0 1 x 1 ) , dur ing the same time period . Thus , 
the venting dose at the site boundary i s  1/1 0 0  of the environ
mental exposure . In other terms the total s i te boundary dose 
to an individual from venting is equal to the natural background 
exposure one receive s  in each 8 hour period or about 1/2 0 0  of 
that received from one che st x-ray . 

Since we are unaware of any demonstrable health e f fects from 
the average environmental exposure in the central Pennsylvania 
area and s ince the venting wi ll contribute an almost undetect
able addition to that exposure , we have conc luded that the 
publ ic interes t  is be st served by not de laying the clean- up 
process and not incurring even the s lightest possibil ity of an 
uncontrolled re lease in the intere s t  of further reductions to 
an already undemons trable effect . Every step forward we take 
to remove the radioactive material lowers the threat to public 
health and s afety . Any step avai lable to be taken which is 
ignored or unneces sarily delayed only pro long s the exposure o f  
the public t o  potential haz ard . The problem w e  all struggle 
wi th i s  the impos s ibility of describing exactly the magnitude 
and extent of the haz ards . But the j udgments of a l l  concerned 
are near-unanimous that the public ' s  best interests are served 
by rapid c l ean-up of the i s land . 

We recogn i z e  that there is a c lear d i f ference between the scien
tific and the public perception of the impact of the proposea 
venting . I am sure that we can al l  agree that the clean- up mus t  
be safely a n d  expeditiously conpleted . I s e n s e  a great need for 
responsible public officials to support the efforts of those 
conducting and regulating the clean- up e ffort . The public sorely 
need s reassurance from their chosen leaders that their intere sts 
and their health are being properly protected by the use of 
technically s ound and safe methods . We s tand ready to cooperate 
with you and other re spons ible individua l s  or organi zations to 
provide the bas i s  for such support . 

lda 
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Dire ctor 
T hree Mile Island, N. R. R .  
Nuclear Regulatory Commis sion 
Washington, DC 2 0 5 5 5  

Dear Sir:  

Pami1a J. Spear 
RFD II 8 ,  Box 319 
Loudon,  NH 03301 

A pril 2 9 ,  1980 

I am writlng in reference to the NRC Staff' s Se cond Addendum to the 
Environmental A s s e s s ment for De contamination of Three Mile Island Unit 2 
Reactor Building Atmosphere. (A ddendum 2 to NUREG - 0 6 6 2 )  Having 
received this information nearly two weeks after it w as released. 

, .. hrn __ st:_onglr i�c:>P.(lC)_�-i���n. to th�.- �E!c:.o.1'.1.t�.!!li.!!l!-J.i9!1 9f tlt.!L£.2n���!l.lll.!n_�--- . 
!;>uilding (althougn· 1t 1s already to Tate), only to contaminate the atmosphere ? . .  
I w ould like to know how it can b e  considered that any metero1ogica1 conditions 
can be considered favorable, to disperse radioadive gases into the atmosphere ? 
No matter which way the w ind blow s ,  that radioactive gas is going to go 
somewhere ! I can not beli e ve that any amount of radiation can be harmle s s ,  
n o  matter how s mall . 

It is very disappointing that people who are supposed to be regulating 
Nuclear Plants in my behalf, that are supposed to be safe and harmless , are 
proceeding to poisen the A m erican citizen. lf this is what we have to depend 
on for the future, I don ' t  exp e ct we w ill have much of a future .  What would 
happen if some country (like Iran ) decided to bomb a couple of these plants ?  
It w ould ha ve as niuch a devastating· effect a s  a nuclear bomb. 

I really think the time has come to consider our future (mine and your ' s ). · 
I don 't  deny the energy is needed for us to live as we are accustomed to. 
But isn •t  there other cleaner, safer ways ? Water, Wind, and Solar Pow er 
are as inexhaustible as we could ask for . We ha ve the ability· and knowledge 
it ' s time we used it . Haven ' t  w e  been civilized long enough to live that way ? 

In closing, I would like to thank you for taking the time to read thi s ,  
though I' m sure it h a s  little o r  n o  effect. I am not a clamsheller, b u t  just 
an ordinary person that thinks it is time to save the human race, before we 
too be come extinct, w e ' re already an endangered specie s .  

Thank you, 

/��-,- ' J· ' 2. ·--
P . J. Spear 

• 
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THI: MAJORITY CAUCU8 CHAIRMAN 

April 29,  1 980 

Dr . Bernard J. Snyder , Program Director 
0. S. Nuclear Regulatory Commission 
Washington, D. c. 20555 

Dear Dr . Snyder : 

Vent :lt l 
/ Kindest personal regards .  !' / �yaly;' I j---C ,� c .  wn: 
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J A M E S  W. EVANS 

RONALD M. KATZ MAN 

H A R RY B .  G O L D B E R G  

,. .  L E E  S H I P M A N  

C R A I G  A .  STO N E  

PAU L  1... Z E I G L E IIt  

J A M E S  E. R £ 1 0, J R, 

PAUL ,J. ESPOSITO 

TI PoiOTH'I' 1 .  MARK 

I...&.'W Ol'lf'ZCBS 

GoLDBERG, EvANs & KATZMAN 
319 MARKET STREET 

P. O. BOX 966 

HAR R I S B U R G ,  P E N N SYLVAN IA 17108 

April 30 , 1980  

Dr . Bernard J .  Snyder 
Program Director 
Three Mile Island Program Office 
Office of Nuclear Reactor Regulation 
u . s .  Nucl�ar Regulatory Commission 
washington , D . C .  20555 

In re : NUREG- 0 6 6 2  

Dear Sir : 

Pardon my delay in responding to your letter 
of April 2 1 ,  1980 . I have now had an opportunity 
to study the Draft N . R . c .  Staff Report for Public 
Comment with Addenda 1 and 2 and recommend that the 
proposal contained in Addendum 2 ,  t 6 . 6  be adopted 
and implemented as soon as possible . 

This proposal , as I understand it , will use 
the in-house purging system in conj unction with 
the hydrogen control subsystem to decontaminate 
the atmosphere of the building of Kr- 85 so that 
access to the building can be had to remove damaged 
fuel . 

T E L E P H O N E  

1 7 17 )  234 . .  41451  

It is my opinion that this method has the greatest 
advantages and the least disadvantages and a good 
worst case accident potential . 

In addition , all other things being equal , I 
firmly beli�ve that the process of decontamination 
and removal of the damaged fuel must proceed and 
delay is only increasing the psychological stress 
on the members of this conununity . The five ( 5 )  day 
period is , therefore , appealing . 
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Fully realizing that no alternative will be 
acceptable to some , I would urge prompt and , I am 
sure , carefully considered action . 

Very truly yours , 

JAMES W. EVANS 

JWE : j pm 

m 

P. 0. Box 2063 
Harri sburg ,  Pennsyl vani a  17120 

Mr. rnomas L .  Berry BEL Manufacturi n·g Company 
P. 0. Box 6255 

Apri l 30 ,  1980 

Lingl estown , Pennsyl van i a  17112 

Ilea r f.lr . Berry : 

(717) 787-2814 

Your proposal for decontami nation of the TIU-2 reactor b ui l di ng 
atmosphere has been reviewed by � staff and we have the fol l owi ng comments. 

Your propos al tends to somewhat overs i mpl i fy the pro�l ems that 
exi s t .  US i ng your proposed method the maxi mum vol ume that coul d effecti vely 
be displ aced by an i n fl atabl e bl adder would be about two- thi rds of the 
bui l di n g  atmosphe re .  Thi s  is due to the fact the reactor bui l di n g  consi sts 
of many di fferent compartmen ts , some of whi ch al'!e currently i n access i b l e  or 
con ta i n  complex pi pi ng system and equ i pment whi ch woul d i nterfere wi th an 
expandi n g  bl adder system. These phys i cal l i mi tations i mply that after the 
approxi mate two- thi rds of the bui l di n g  vol ume is retroved, the remai n i n g  
one- third woul d sti l l  have t o  b e  purged. Thi s  decontami nation al ternati ve 
woul d therefore only resul t i n  a publ i c  dose reducti on of about two-th i rds . 
It i s  very pos s i b l e  that thi s same reduction cou l d  be achi eved by vari ations 
in the purging al ternati ve as eval uated by the NRC staff. 

Your proposal al so s uggests compress i n g  the gases to a l i qui d 
beca use thi s  woul d be a more stabl e state fo r sto ra ge .  Thi s  change of 
phase cannot be accompl i s hed wi thout the addi tion of a sophi sti cated cryogeni c  
refri gerati on system and i ndefi n i te sto rage i n  thi s form wo ul d imply 
conti nuing cryogen i c  proces s i n g .  Thi s  i n  fact woul d be a very unstabl e  
storage mode over the l on g  term a n d  therefore coul d b e  s ubject t o  hi gher 
acci dental ri sk than the other storage mode wh i ch was eval uated by the tiRC . 
Even compressed storage wi thout l i q ui fi cation woul d be s ubj ect to s i mi l ar 
acci dental ri sks and occupational expos ure as the evaluated sotrage al ternati ve . 

We have taken the l i berty of fon1ardi n g  you r  proposal to the NRC 
for thei r cons i derati on . I woul d l i ke to personal ly thank you for yo ur concern 
and effort in th i s  matter. If you have any questi ons , pl ease feel free to 
contact thi s offi ce . 

TMG/dmm 

cc : ..J4'i ddendorf 
Sec. Jones 

Sincerely yours , 

CLI FFORD L .  JONES 
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D i s pl a c em e n t  Sy s t em 

1 ,  Introdu c t i o n  

The d i s p l a c ement s y s t em invol v e s drawing off t h e  r e a c t o r  

bui l d i ng a t mo s phe r e  i n t o  sui t abl e p r e s suri z e d  s t o r age 

con t a i n e r s  s o  that the ent i r e  bu i l d in g  a tmo s ph e r e , 

including Kr- 8 5 ,  rema i n s  in p r e s suri z e d  s t o r a g e  for 

approxima t el y  1 00 y e a r s . The to t al volume to b e  s t o r e d  

woul d b e  2 m i l l io n  cub i c  f e e t , a s  oppo s e d  to t h e  

23  mi l l i o n  cub i c  foo t f i gu r e  for the Nureg 0 662 
repo r t s  ga s comp re s s i o n  s y s t em ,  Thi s woul d l ow e r  

the 1\r-8 5 c o n c e n t r ll t io n  i n  t h e  r e a c t o r  bu i l d ing.  t o  

w e l l  b e l o w  the 1 x 1 0- 5 ]lC i/cc  maximum p e rmi s s i bl e  

c o n c e n t ra t i o n .  

2 . Sys t em D e s c rip t i o n  a n d  Op era t i o n 

In thi s s y s t em th e ga s eous conten t s  of the r e a c t o r  

bui l ding woul d b e  remo v e d  a n d  p i p e d  t o  p r e s sure t an k s  

fo r l one t e rm s to ra�; e .  The s e  p r e s sure t an k s  o r  ' 'bo t tl e s '' 

woul d then be s t o r e d  i n  a p r e s su r e  pod , The r e du c e d  

o v e ra l l  vol ume o f  thi s s y s t em woul d rend e r  s t o r a g e  o f  

the c omp r e s s e d bui l d i ng a tmo s p e r e  e x t reme l y  s i mpl e .  

� 1 e  h i �c c � t  n d v n n t n r; r  o f  thi • c y s t c m i R  t h e  l ow 
qu a n t i t y  o f  r, n s e D  to he c t o r e d , wh i ch woul d b e  

opproximn t el y  1 b u i l d i nc vol ume , o s  oppo s e d t o  t h e  

� repo s e d  1 1 . 5 buil d i n � volum e s  o f  t h e  1 \urec 0662 e � R  
eonpre s s i o n  s y s t cn .  T h e  R y s t cm s  e qu i pm e n t  woul d 
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con s i s t  of one dual - s t a g e g a s  comp r e s s o r ,  p r e s sure 

t anks and r el a t ed p o d s , and all p e r t inent p i p ing , 

val ves and moni toring devi c e s .  The required numb er 

of containers woul d be approxima t ely 1 , 600 . ( I t  

shoul d be no t e d  that the 1 . 54 cub i c  foo t  containers 

recommended i n  the Nureg 0 662 report a re almo s t  the 

small e s t  s i z e  t h a t  i s  commerc i a l l y  a v a i l abl e :  i . e . 

the s i z e  u s ed for propane for a backyard barb e cu e 

grill . ) 

The pipe s torage c ompl ex mentioned as a s t orage mod e ' 

in the Nureg 0662 woul d be impra c t i cal ( i . e . 26 mil e s  

o f  36- inch d i ame t e r  p i p e )  and uns a f e  ( i . e . a few 

l � rg e  � c o n t a i n e r s  of gas ) . 

No.t e :  th e Nureg repo rt gi v e s  v i rtual l y  n o  i nformat i o n  

o n  the a c tual h andl i ng and transfer of t h e  con t a inment 

bu i l ding ga s e s .  I t  d e al s almo s t  s o l ely wi th a h i ghl y 

qu e s t i onabl e s to r a g e  sy s t em .  

Th e di spl a c ement s y s t em woul d pump out the contam i na t ed 

a i r  from the bui l d i ng a t  t h e  same t ime that fresh air i s  

i n t rodu c e d  i n t o  " s e ri e �  o f  n i r  b n � n  o r  ' ' b nl l oons " 

( >lh i ch n rc c omm c r d  n l l y  n v n i l n h ]  <' )  wh i c !J h n v c  b e e n  

p r c v i o u � J :,r i n t ro d u c: r; cl • iu  n d P f'l n t rc d  co J Jd j t j o J J ,  i n 1:o 
the i n t. c rl n r · of t. lw  c o n t. n i. rl ! :o r n t bu i l d l n1: . 'l' l d  c t . o t.n l  J y 
n n d  e f f e c t i vel y D] i m i n n t � "  t h r  n c n rl  f o r  n f a n d - n n d -bl c c d  

t y p e  o p e r n t i o n .  ( ,;h i c i J  i �. d l 1 n t o ry i n  p r i nc i pl e )  
'!'he extrn c t f· d  · l � n n e s  n r c  t. }H ' n  C O Pl p r c s s c d t o  n � 
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s t a t e  ( beinG more· s t abl e than· a 

sus c ep ti bl e t o  

fluctuations ) , and i n t ro duced into pres sure t anks of 
approximately 5.0 cub i c  f e e t  volume . The s e  t anks , 

when fill ed,  woul d then b e  t rans ferred to a pres sure 

''pod " ,  whi ch woul d hou s e  20 or more t anks . Thi s pod 

woul d b e  abl e to wi ths t and the pres sure of s ev e ral 

t anks shoul d s om e  o f  them l eak during the storage 

period . The pods woul d al s o  suffi c e  a s  an outdoor 

storage uni t  unt il such time a s  a s tru c ture coul d 

be buil t to hou s e  them . 

All of the i nd i v i dual c omponent s of the di spl a c ement 

sy s t em arc commerc i al l y  a v a i l abl e .  

3 .  O c cun n t i onnl Expo sure 

Jio s i gn i f i cant amount o f  addi t i onal r a d i a t io n  expo sure 

shoul d b e  i ncurred by pl ant p ersonnel during the 

p ropo s ed d i s pl a c ement s y s t em o p e ra t ion . Al l sys t em 

cor:�ponent s a r e  s impl e in o p e r a ti o n  and , the r e fo r e , 

'�oul d p r e s ent. v e ry m i n imal chanc e o f  o p e r a t o r  erro r .  

Surve i l l n n c c  o f  t h e  p o d - t y p e  n t o r n [; P.  sy s t em ,  durinG 

s t o r n c c , Houl d b e  m i n i m n l  n nd coul d be e n s i l y  n n d  

i n expen s i v e l y  l e ft t o  n n  nu tom n t e d , el e c t roni c moni t o r i ng 

sy � t cr.1 . ; : � i n t en n n c c  woul d be c o n s i d e r a bl y l e s s  thon for 

any o f  the four p r o p o s e d  I :urec 0662 s y s t em s . 
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4. F.nvi ronmen tal Imn a c t  

Th e  ent i re contaminat ed building atmo sphere, including 

Kr-8 5, coul d be removed from the Uni t 2 reactor 

containment buil ding, and t rans ferred t o  s to rage, wi th 

l i ttl e or no rel e a s e  to the envi ronment . 

5. Summary 

A rel e a s e  of gas from the di spl a c emtn sy s t ems s t o rage 

mod e ,  for whatever r e a s on ,  woul d b e  s i gnifi c antly lower 

in volume and radi o a c t i v e  intens i ty than any o f  the 

four Nureg 0662 s torage sy s t ems . 

The time requi red to make the g a s  di spl a c ement sys t em 

operat ional woul d be from 4 to 6 w e e k s ,  d ep ending on 

l o gi s ti c al factors . To tal time span for the a c tual 

a tmo sphere evacuation pro c e dure woul d be to 2 weeks . 

Any further detail s ,  e t c . can be obta ined by contact ing : 

Thoma s L .  Berry 
BEL J·:anufa c turins Comp any 
P . O .  Box 6255 
L inr,l e s  tmm ,  P A  1 7 1 1 2  
o r  c � l l  ( 7 1 7 ) 6�?- 5076 cvcninr.� 

�32 . 

April 30, 1 980 

Dr. Bernard J .  Snyder, Program Director 
Three Mile Island Program Office 
Office of Nuclear Reactor Regulation 
U. S .  Nuclear Regulatory Commission 
Washington, D. C. 20555 
Dear Dr .  Snyder 

I have, as requested, reviewed NRC ' s  "Environmental Assessment for 
Decontamination of the Three Mile Island Unit 2 Reactor Building 
Atmosphere . "  Baaed on this information, and on remarks by Dr .  
Denton a t  a recent meeting here in Harrisburg, the following 
comments :  

1 .  
2 .  

3 · 

LGM/bj h  

Early access to the reactor building in order to maintain 
instrumentation and equipment is critical . 
Purging of the reactor building atmosphere to the 
environment (venting) represents the fastest method of 
gaining access to the reactor building. 
Given 1 and 2, the fastest system of venting consistent 
with safety standards should be undertaken. 

cc : Ed Firat 

HARRISBURG REDEVELOPMENT AUmORITY 
'21  NORTH FRONT STREET / P. 0. BOX 2 1 5 7  HARRISBURG, PENNSYLVANIA 1 7105 TELEPHONE 7 1 7-238·9601 
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A p r i l  3 0 ,  1 9 80 

D r . B e r n a r d  J .  Snyde r ,  P r o g r am D i r ec to r 
T h r e e  M i l e  I s land P r o g r am O f f i c e  
Offic e o f  N u c l ea r  R e ac to r  R e a u l at i o n  
u .  S .  N uc lear R e g u lato ry C ommi s s io n  
Wash i n g to n ,  D .  c .  2 0 5 5 5  

Dear O r .  S n y d e r :  

T h a n k  y o u  fo r t h e  o pp o r t u n i ty to c o mm e n t  o n  NRC ' s 
" E n v i r o n me n ta l  A s se ssme n t  fo r Dec o n tam i n a t i o n  of t h e  Th r e e  
M i l e  I s l a n d  U n i t  2 Reac t o r  B u i l d i n g  A tmo s p h e r e , "  w h i c h  
ar r iv e d  o n  Mo n d ay , A p r i l  28 , 1 98 0 .  

O v e r  t h e  p a s t  two e v e n i n g s ,  I r e a d  e v e r y  d e t a i l  o f  
th e r e p o r t  a n d  a d d e n d a . E s p ec ial ly in v i ew of t h e  v e r b a l  
a b u s e  a n d  t h r e a t s  o f  v io l e n c e to wh i c h  y o u r  s taff h a s  b e e n  
s u b j e c t e d  by c y n ical ag.i tato r s  and emo t i o n a l ly u n s t a b l e  
p eo p le ,  t h e  repo r t  i s  a mod e l  o f  o b j e c t i v e  a n d  sat i s fac 
to r i ly d e ta i l e d  analy s i s .  

I am i n  c o m p l e t e  a g r ee m e n t  w i t h  yo u r  r e c o mm e n d a t i o n  
t h a t  t h e  v e nt!n g7porg 1ng10e"unae� tak e n  b e f o r e  a r r i v a l  o f  
summe r meteo r o l o g ical c o n d i t i o n s  to fac i l i t a t e  o p t imal 
d i ffu s io n .  A l t h o u gh I r e g r e t  the all too o b v i o u s  imp o r 
tan c e  o f  acc o mo dat i n g  t h e  r e c e n t  b e l l ic o s e  e x p r e s s i o n  o f  
w h a t  I as sume to b e  t h e  .. l o n g - t e rm an x i e ty o r  h y st e r ia 
n e u r o s e s  of a smal l g r o u p  in t h i s  a r e a ,  I m u s t  a l s o  a g r e e  
w i t h  you r recomme n d a t i o n  t h a t  t h e  b u i l d i n g  p u r g e  s y s t e m  
b e  u se d  i n  c o n j u n c t i o n  w i t h  t h e  h y d r o g e n  c o n t r o l  s y s t em . 

Howe v e r ,  if t h e  lat t e r  i s  t h e  o p t io n  s e l ec t e d , I 
h o p e  fo r t h e  good of t h e  Comm i s s i o n  a n d  f o r  t h e  i n d u st r y  
as a who le , t h a t  a � a i d  p u b l ic r e latiO_IJ.s . .  �M!Q!li g n  w i l l  
b e  u n d e r ta k e n  to d etail th .. e·-·steps-whfc h y o u  lia"\i e· tak e n  
t o  fac i l itate p u b lic e x p r e s s i o n  a n d  r e s p o n d  to p u b l ic 
c o nc e r n .  I su spec t that t h e r e  are l e g i t imat e l y  d i s i n 
te r e s t e d  b u s i n e s s  g r o u p s  w h i c h  wo u l d  c o n s i d e r  a s s i s t i n g  
i n  t h e  o r gan�zatio n a n d  f u n d i n g  o f  suc h a c am p a i g n . U n l e s s  
I am a d v i s e d  of a l i k e l ih o o d  o f  a s e r i o u s l y  c o u n t e r p ro
d u c t i v e  o u tcome from s u c h a n  e f fo r t  by d i s i n t e r e s t e d  
i n d i v i d u al s ,  I may d i sc u s s  t h e  i d e a  w i t h  ac q u a i n tanc e s  
i n  P e n n s y l van ia .  DOICf 

�c. 
t!o 
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By way o f  c e r t i f ic a t i o n o f  my own d i s i n t e r e s t e d  s t at u s ,  
I am a r e g i o n a l  ec o n o m ic d e v e lo pme n t  p l a n n e r  e m p l o y e d  b y  t h e  
Commo nwea l t h  o f  P e n n sy l v a n i a ,  a n d . I  h a v e  n o  f i n a n c i a l  i n v e s t 
me n t s  in any u t i l i t y  o r  m a n u f ac t u r e r  of u t i l ity e q u i p m e n t .  

W h y  am I c o n c e r n ed ?  A s  a r e g i o n a l  d e v e lo pme n t  p l a n n e r ,  
I k no w  a l l  too we l l  t h a t  P e n n sy l v a n ia ( an d  W e s t  V i r g i n ia ) 
a r e  t h e  h e a r t  o f  t h e  M i d-A t l a n t ic r e g i o n  w h i c h  i s  v ic t im i z e d  
wo r s e  t h a n  any o t h e r  r e g io n  i n th e  c o u n t r y  by dec l i n in q  
b u s i n e s s  i n v e stme n t  a n d  c h r o n ic a l ly cyc l ic a l  u n emp loyme n t . 
G r o s s ly i n a d e q u a t e  r a i l  f r e i g h t  s e r v ic e  i s  an i d e n t ifiab l e  
p r o b l e m  i n  r e ta i n i n g  c u r r e n t  b u s i n e s s  i n v e s t m e n t  a n d  a t t r a c t 
i n g  new i n v e s t me n t . Comp l i c a t i n g  t h e  ma·t t e r  i s  t h e  fac t 
t h a t  EPA h a s d e c l a r e d  almo s t  a l l  of o u r  me t r o p o l itan a i r  
ba s i n s  a s  " n o n-attai n m e n t "  a i r  q u a l i t y  r e g io n s . I n  th i s  
s i t u a t io n ,  r a i l  e l e c t r i f i c a t i o n  powe r e d  b y  e n v i r o n me n ta l ly 
c l ea n  n u c l e a r  powe r is a n  i mp r e s s i v e ly s p ec i f ic so l u t i o n  
to s e v e r a l  o f  o u r  p ro b l e m s . T h a t  o p t i o n  b e c o m e s  t h e  mo r e  
a t t r ac t i v e  w h e n  t h e  l e a d - t i m e  fo r f i n a nc i a l l Y  a n d  e n v i r o n 
m e n ta l ly v i a b l e  c o a l  s y n -f u e l  d e v e l o p me n t  i s  c o n s i d e r e d  o n  
t h e  o n e  h a n d , w i t h  a p r o j ec t e d  g r owth i n  t h e  u s e  o f  p e r 
s o n a l  a n d  l i gh t  c o mm e r c i a l  e l ec t r ic v e h i c l e s  r ec h a r g i n g 
a n d  e r o d i n g  p r e s e n t  o f f-p eak load capac i t y  ma r g i n s  b y  
t h e  e n d  o f  t h e  decade o n  t h e  o t h e r  h a n d . 

G i v e n  t h e  inc r e a s i n g  e c o n o m i c  d i s i nc e n t i v e s  fo r o, i l 
f i r e d  bo i l e r s , l im i t e d  s u p p l i e s  of n a t u r a l  ga s ,  v a s t l y  
i n c r e a s e d  radioac t i v e  em i s s i o n s  f rom c o a l  c o mb u s t i o n  
( c om p a r e d  t o  n uc l e ar ) ,  t h e  C02 a n d  ac i d  rai n p r o b l e m s  
f r o m  c o a l , e a r ly ( b u t  no t y e t  c o nc l u s i v e ) i n d ic a t io n s  
o f  h eavy me tal sto rmwa t e r  r u n-off and rad o n  222 emi s s i o n s  
f ro m  c o s t ly a n d  i n e ffic i e n t  so l a r  p a n e l s ,  n u c l e a r  g e n e r a
t i o n  of e l ec t r ic i ty loo k s  b e t t e r  to me e v e ry day . 

Howev e r ,  in v i ew of l im i t e d  u r an i um s u p p l i e s  a n d  
t h e  c o s t s  i n  t e r m s  o f  h uman h ea l t h  a n d  e n v i r o nm e n t a l  
damag e  from u ran i um m i n i n g , I wo u l d  v e r y  muc h l i k e  t o  
see a n  ac t i v e  p r o g r am o f  b re e d e r reac t o r  d e v e l o pme n t  
wh ic h wo u l d  r o u g h ly sync h r o n i z e  t h e i r  p l u to n i um o u t p u t  
w i t h  f u e l  n e e d s  o f  l i g h t-wat e r  reacto r s . Ob v io u s l y , i f  
s u c h  a p ro g ram c o u l d  b e  d e v e l o p e d , o u r  p r e s e n t  lo g i s t i c a l  
p r o b l e m s  w i t h  wa s t e  d i s p o s a l  wo u l d  b e  m i n im i z e d  s i g n i f i c a n t l y . 

By t h i s po i n t ,  I ' m  s u r e  y o u  h a v e  r e a l i z e d  t h a t  I 
favo r a p ro m p t  r e ac t i v a t i o n  of TMI U n i t  1 and , p e n d i n g  
t h e  d i sc o v e r y  o f  a n y  f e a s i b i l i ty c o n t r a- i n d i c a t io n s  d u r i n g  
c l ean-up , t h e  r e s t o rat i o n  o f  U n i t  2 t o  s e r v i c e  at t h e  
ea r l i e s t  po s s i b l e  d a t e . 
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In my v i ew , th e r e g u lato ry fate an d  c o n se q u e n t  
f i na n c i a l  f u t u r e  o f G P U  a n d  M e d  E d  a r e  c r i t i c a l ly impo r
tant i s s u e s  fo r P e n n sy l v a n ia ' s f u t u r e . W h a t  w e  p la i n l y 
c a n n o t  s u s t a i n  w i t h o u t  u nc o n sc io nab l e  ec o no m i c  d ama g e  i s  
a r e g u lato r y  c l imate a t  e i t h e r  s t a t e  o r  f e d e r a l  l e v e l s  wh i c h  
d i sc o u r a g e s  u t i l i ty c a p i t a l  i n v e s tme n t  a n d  mo d e r n iz a t io n .  
t h e r e b y  r ai s i n g  s e r i o u s  q u e s t i o n s  abo u t  o u r  n e a r  a n d  mo d e r a t e  
t e rm c a p a b i l i ty to p ro v i d e  adeq uate e l ec t r i c p o w e r  fo r 
i n d u s t ry ' s n e e d s  at r ea s o n ab ly c o m p e t i t i v e  r a t e s .  

I k n ow a l l  too w e l l t h a t  v o c i f e ro u s  memb e r s  o f  s i n g l e
i s s u e  g ro u p s  w i l l  u n d e r s t a n d  n o n e  of t h i s  u n l e s s  o r  u n t i l  
th e i r  o w n  emp l oyme n t  i s  a f f ec t e d . S im p l e-m i n d e d n e s s  n o u r
i s h e d  by d e t e rm i n ed r a g e  i s  a f o r m i d a b l e  i n c apac i t y  to 
o v e rc o m e . Y e t , in v i ew of t h e  fa r - r e ac h i n g  c o n s e q u e n c e s  
o f  d ec i s i o n s  o n  TMI , t h e  o p i n i o n s  o f  �e4 entan�4 ���b�e , 
in my o p i n io n , s h o u l d  be t h e  l a s t  fac to r s  to be c o n s i d e r ed 
e x c e p t  wh e r e  p o l i t ic a l  co n s i d e rat io n s  m u s t  b e  tak e n  i n t o  
acc o u n t .  

T h e  o p i n io n s  e x p r e s s e d  i n  t h i s  l e t t e r  a r e  a l to g e t h e r  
my o w n  i n  t h e  s e n s e  t h a t  t h ey d o  n o t  c o n st i t u t e  any p o l ic y  
o r  o p i n io n  o f  a n y  a g e n c y  i n  P e n n sy l v a n ia S t a t e  G o v e r n me n t .  
A t  t h e  May me e t i n g  o f  t h e  Ha r r i s b u r g  R e d e v e l o p m e n t  A u th o r i ty ,  
h o w e v e r ,  I w i l l  u r ge t h e  B o a r d  t o  s u p p o r t t h e  k ry p t o n  v e n 
t i n g  o f  U n i t  2 t h r o u g h  e nactme n t  o f  a r e so l u t io n .  

V e r y  t r u ly y o u r s ,  

�-4- � 
Dav i d  s .  M e s s n e r , C h a i rman 
Ha r r i s b u r g  R e d e v e lo pm e n t  A u t h o r i t y  

2..� 
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THE WHITAKER FOUNDATION 
875 PCPLAA CHURCH RDAD 

CAMP HILL, PENNSYLVANIA 1701 1 

Dr . Bernard J .  Snyder 
Program Director 
Three Mile Island Program Office 
Office of Nuclear Reactor Regulation 
u. s .  Nuclear Regulatory Commission 
Washington , D. c. 2 0 5 5 5  

Dear Dr . Snyder : 

Mary 1 ,  1 9 8 0  

This is i n  response t o  your letter of April 21 , 1 9 8 0  with 
which you sent me copies of the NRC Staff Report entitled 
"Environmental As sessment for Decontamination of the Three Mile 
Island Unit 2 Reactor Building Atmosphere" and its two addenda . 
I have attended two meetings in the Harrisburg area in which the 
subj ect was thoroughly reviewed for two groups having business 
interests . As to my own qualifications to comment on the purging 
of the krypton- 8 5 ,  I should point out that prior to my retirement , 
and until quite recently , I was a licensed professional mechanical 
engineer in the Commonwealth of Pennsylvania . My business career 
spanned almost 43 years in the gas utility business .  I am thoroughly 
conversant with safe purging procedures , though , of course , have 
little knowledge of the special problems involved with radioactive 
substances . 

My point in writing is to urge p:r::ouq;�t- -&etion . .  to .. -impl���--l:h�. 
reactor _building pw:ge alternative 'Qescribed in paragraph 6 . 1  on 
page 6-1 of your Draft NRC Staff Report . It appears to me far and 
away to be the safest and most expeditious method of gaining access 
to the building so that Unit 2 can be cleaned up as quickly as 
pos sible . I am convinced the long time delays , risks , and com
plexities attendant on the other alternatives present far more hazard 
to the public and workers than are involved with the recommended pro
cedure . From your addendum No . 2 it would appear that it is too late 
in the spring to do the purging in a short time by taking advantage 
of atmospheric conditions in the high-volume purge described . It is 
obvious , however , that in instituting the first alternative , estimated 
to require 60 days at the proposed venting rates , advantage can be 
taken of favorable wind velocities to reduce the overall time required 
to vent the krypton- 85 and make the containment building safe for 
worker entry . 
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The very complete set-up for monitoring by the several agencies 
involved , one of which includes local citizenry , should certainly 
give very prompt indications if , during such periods of more rapid 
venting , radiation appears to be approaching the safe limits 
established for the first alternative procedure . 

Thank you for the opportunity to review the staff report and 
to give you my comments . · 

LBR/w 

Sincerely , 

Leonard B .  Richards 
Executive Director 
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Robert C. Robert R.  
SIDMAN It SIDMAN 

Consultants 
3115 Susquehanna St .. Harrisburg, PA 17110 

(717) 232-5556 

::r. 3ernard J, Snyde r ,  Program Dirac t or 
Three ! : ile Island ?r o;:;ram �) f 1'ice 
Office of lTuc le a r  Re ac tor P.9<:; ulat ion 
:�. s ,  cruc le a r  Re gulat ory Commis s i on 
'."ias hine; t o n ,  ::;, c. 20 5 5 5  

De a r  D r .  Snyde r ,  

I.Iay 1 , 19 80 

Thank you f o r  a skin;:; me to c o mt1e n t on the URC r s 
n�nvironme n tal As s e s scen t  ·for �&c ontamination of 
the Three : :ile !s land �rii t 2 P.9 ac to r r>u 11 dill6 
Atmo sphere .0 I have read yo ur s taf f ' s  draft re port 
and addenda with great inte re s t .  

unfo rtunate ly , I do no t  f e e l  qualifie d t o  cocment 
on the tec hnical aspects of the re port. 

�aving participated in bo th the p re paration and c on
side ration of many E ISs ove r the pas t twenty ye ars , 
I am we ll aware or the great eff o rt , and the c o s t  in 
both time and money, that such a s tatement Vtould 
require. 1bur s taff has bo th  my unde rs tanding and 
s ympathy in thi s  mat ter. ll eve .bthe les s ,  an ;J: IS i s  
e s sen t ial , partic ularly i n  view o f  the great une ase 
that a large segment of the po pulat ion reels in this 
mat te r. There have been to o many empirical dec isions 
taken re gar ding THI. 

· rr the s taff proposals are appropriate ,  the public 
sho uld be info rme d  as to the i r  me rit . \1hat be t te r  
way than through submi t ting an E IS ,  an d  le tt ing 
public hear ings dev�e s upport you need? 

� Dbt1 ss; 
,;, 



SECTION OF NUCLEAR MEDICINE 
DEPARTMENT OF RADIOLOGY 
Phone (717)  782·5390 rTIJll LQlJ HARRISBURG HOSPITAL 

SOUTH FRONT STREET 
HARRISBURG, PA. 17101 

George L Jockson, M.D., Diroc1or - 782·5394 

Fred W. Flickinger, M.D. 

May l ,  1 980 

Dr, Bernard J, Snyder , Program Director 
Three Mile Island Program Office 
Office of Nuclear Reactor Regulation 
U. S. Nuclear· Regulatory Commission 
washington, D . C .  20555 

Dear Dr. Snyder : 

H.JI'. Brontman, M.D. 
J.S. llurkl .. M.D. 
O.R. Buxton, M.D. 
J,H. CtOtHU, M.D. 
H. E. Fink, Jr., M.D. 

F �· G-'IIA. M.D. 
11.11. Glutl•ft, M.D. 
R.P. St.wart, M.D. 
G.J. Trl•no. M.D. 

Thank you sincerely for forwarding NUREG-0662 and the tw addenda for 
my c011111ent . I am most appreciative of your thoughtfulness. 

On the basis of my review of these doctllllents,  my interest io the sub
j ect of radioactivity and the peaceful applications of atomic energy and 
attendance at several meet:tass pertaining to the subject ,...1. pe;119nslly endorse 
the proposal to cl,econtamioate TMI Unit 2 Reactor Building Atmosphere by the 
venting of krypton-85 . I "iiDuld slsa favor the shorter totsl elapsed purged 
t:lme of five days as compared with sixty days. 

As you may or may not know, I have written to ntllllerous government offi
cials citing my observations of patients ' reactions and expressing my per-
119Ual concern for the increasing level of anxiety which is evident among the 
patients I am privilegsd to serve. If this is a fair representation of the 
general population response (and I believe it is) , then every effort to re
duce this anxiety is appropriate. As I have written on other occasions,  I 
81ll convinced that physicians generally and particularly those knowledgable 
about radioactivity Clluclear Medicine or Radiologists) can be a useful re
source (if wisely ussd) to assist in defusing the anxiety referenced above , 
Fo:narding this useful doctllllent could be one step in that process, I "iiDuld 
hope that wide distribution of this doctllllent (NUREG-0662 and addenda) was 
accomplished . 

Finally, and po ssibly JOU wuld have no direct concern with this prob
lem, I believe that a second positive step in relieving the anxiety in our 
populjNs (and al119 a prudent preventive medicine and public health considera
tion) is the prompt development of a responsible evacuation plan for hospitals .  
In considering this, we mu st  recognize that t he  most recent hospital evacua
tion C;ln Toronto , Canada) .,.a requirsd by virtue of a railroad accident with 
the relaase of toxic chemicals. There is an enormous problem in the evacuation 

j)ot1 
S C£  /o 
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of patients on life-support systems . This 110BS dramatically callsd to our 
attention from March 28 to April 7 ,  197 9 .  On April 2 ,  197 9 ,  there were 
several hundred patients on life-support systems in the ho spitals io the 
:!mm.ediate vicinity of Three Mile Island . The problaas of addressing the 
appropriate evacuation and dfsposition of these patients has � been 
addresssd . I 81ll confident that one of the contributing factors to the 
anxiety in the Central Pennsylvania population is the recognition by IIWIY 
of the intelligent people in this area of the inadequacies of this evacua
tion plan. If we were able to tell them that a method to evacuate people 
with special requiraaents in the event that krypton purging did !lOt pro
cesd as we anticipate (a most unlikely possibility) , I believe - "iiDuld 
have taken a positive step in relieving amtiety. 

In any event , I have spoken too 1111ch. Thank � for sharing this 
information with me . If any of my comments strike·narmonious cord , I 
"liDuld be happy to develop them further in discussions with you . 

GLJ : caw 

SQ7;�� 1ge r_;kson, M.D. 



... � capital Blue Cross s ooo o s o -z,q__ 7 
Rich•rd D. Rife 
Presiftnt 

100 Pine Street 
Harrisburg, Pa. 17101 
(711) 255-8001 

May 1 ,  1 9 8 0  

Mr . Bernard J .  Snyder , Program Director 
Three Mile Is land Program Office 
Office of Nuclear Reactor Regulation 
U .  S .  Nuclear Regulatory Commis s ion 
Washington , D. C .  205 5 5  
Dear M r .  Snyder: 

While I in no way purport to have any knowledge of nuclear power 
plants and in particular the problems related to returning TMI 
Unit 2 to a safe condition , I do believe it is important that ta.sk 
be accomplished as expeditiously as ls safely possible . 

There are few ,  lf any , subjects or activities in which people be

come involved where there is not divergence of opinion even 
among so called experts . In this instance , from my limited know

leq�_Q&J!�Yiil s\l�Ci�nt study has been made and expert judg

ment expressed that the recomml!ndatioiul set fOrth in the report , - NtfrtrG.:.o6G1 ; you recently foiwarded should be carried out as 

-soon as 'POSSible . I am a ssuming the passage of time as the 

report indicates does increase the potential hazard and certainly 

the ps ychological effect on the population of the area will not be 

substantially lessened until it can be said TMI is back in a safe 

condition . 
My personal view is that the krypton gas should be vented into 
the atmosphere and further decontamination moved forward 
expeditiousl y .  

Sinct�rely , 

/ ? 11<1 !?AliA f#_. p 
Richard D .  Rife 
vh 

Apnt lor Pennsyfwln� Blue Shietd 
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Dr . Bernard J. Snyder , Program Director 
Three Hile I s land Program Office 
Of f ice o f  Nuclear Reactor Regulation 
U. s. Nuc lear Regulatory Commiss ion 
Nashington , D. C. 2 0 5 5 5  

De a r  Dr . Snyder : 

• MAIUNG ADDttEH: 
P.O. BOX 3 1 65 
MARRISIUAG, PA 1 7 1 05 

• GENEIAL OFAQ: 
RAILROAD AVE. & TRINDLE RD. 

SHIREMANSTOWN PA 1701 1 
• (7 1 7) 761 ·2633 

Recently you requested my comments in regard to removal of 
Krypton- 8 5  from the Unit 2 Reactor at Three Mile I s land . 
I favor purge of the Krypton a t the ear liest pos s ible date 
and lowest cost , consi stent with a reasonable degree of 
saftety . 

Judging from information contained in your publication 
NUREG- 0 6 6 2  and addenda , decontamination through use of the 
reactor bu.i,lding purge syst!!lll in conj unction with the . 
hydrogen control subsystem offers the best alternative . 

Not only doe s  this method have the advantages of the lowest 
cost and fastest decontamination , using known technology, 
but it appear s  to be the on ly a lternative that e l iminates 
the pos s ibility of future uncontro lled releases of Kr-8 5 .  

I believe that the purge per iod shou ld be initiated as soon 
as possible . Thank you for the opportunity to comment about 
thi s  most important matter. 

AG : lc 

Cordially your s , 

RITE AI D CORPORATION � 
'. I 

Alex Grass 
c � '-
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May 2 , 1 980 
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POST OP'PICE BOX 2821 
HAftftiS.UftCI. PA. 1710. 

Dr. Bernard J .  Snyder , Program D i rector 
Three Mi l e  I s l and Program Offi ce 
Office of Nucl ear Reactor Regul ation 
U .  S. Nuc l ear Regulatory Commi s s i on 
Washi ngton , D. C .  20555 

Dear Dr. Snyder:  

I have revi l!lil!d the NRC ' s  "Env i ronmental Assessment for De
contami nation of the Three Mi l e · I s l and Uni t 2 Reactor Bui l d i ng 
Atmosphere" ( NUREG-0662 ) , and the two addenda . It i s  my recom
mendation that Uni t  2 at  Three Mi l e  Is l and be purged of the krypton . 
with· the l east practi cabl e del ay, uti l i z i ng the bui l t- i n  reactor 
bui l d i ng purg i ng system. 

I t  is real ized that thi s  wi l l  cause a certa i n  amount of psycho
l ogical  stress. However , it i s  my opinion  that by us ing one of the 
other systems , a l l  of whi c h  represent cons i derabl e del ay, we wi l l  
only be prol onging the agony -- so to speak. 

My recommendation is based on the NRC staff superv i s i ng the purg
i ng and every con s i deration be g i ven to maxi mum safety , atmospheric 
cond i tions at the time , etc. 

Thank you for the opportuni ty to comment .  

JFV/ki r 

1-S i nce;y� 
F. ��'{;_,. 

utive V ice President 

0011 
s E 
t!o 

PITTSBUR G H  BRAN C H  
P.O. Bolt 87, Route 8 llokon.-n, Po. 1 5007 
Phone (41 21 488-06 1 0  

P H  ILJPSBURG BRA NCH 
Route 53 
Ch-r Hil l ,  Po.  1 8888 
Phone (B141 342-3242 
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(4121 443-727i 

SHAULL EQU IPMENT & SUPPLY COMPANY 
P.O. B O X  9 5 ,  LEMOYNE.  PENNSYLVA N I A  1 7043 PHO N E  HARRISBURG ( 7 1 7 1  737 - 873 1 

May 5 ,  1980 

Dr . Bern ard J .  Snyder , Progr am Di rector 
Three M i l e  I s l and Progr am O f f i ce 
Office of Nucle ar Reactor Regu l at i on 
u .  s .  Nuclear Regul atory C omm i s s i on 
Washington , D .  c .  20555 
De ar Mr . Snyder : 

After read ing your mater i al con cern ing the Envir
onmen t a l  Assessment for Decon t amin at i on of Un i t  2, at Three 
M i l e  I s l and , I feel that the reactor bu i lding purge syst em 
in con j unct i on with the Hydrogen Cont rol Subsystem would be 
the best method . 

The other syst ems men t i on ed t ake ent irely too l ong , 
are too expen s ive and offer a greater danger for r ad i at i on 
than the bu ilding purge sys t em . 

· we have alre ady wasted too much t ime in t alking 
about this prob l em .  In my opin i on , the peopl e who are 
working with the nucl e ar system from day to d ay should 
know better than anyon e else the best method for removing 
Krypton 85 . 

I personn ally feel there is a greater danger in 
doing n·othing than there would be in purg ing the system 
with the Hydrogen Control subsystem . I feel the ent ire 
commun ity w i l l  feel much bet t er about the s it u at i on at 
Three M i l e  I s l and after Un i t  2 has been d .. con t amin at ed . 

Best wi shes for success in gett ing Three M i l e  
I s l and decont amin ated . 

LG/ms 

S incerely , 

SHAULL EQ��ENT AND 

·� l! . 
, · ·--� .. -:c:J/-- �,;�: . �£ ;e...,...__ .__ 

·-· ., , 

Lea G i n ann i 

SUPPLY COMPANY 
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Mr . Haro l d  Denton 
Nuclear Regulatory Commis sion 
Washington, D . C .  20555 

Dear Mr .  Denton : 

P.O. BOX 969 • HAR R ISBURG,  PA. 1 7 1 08  • ( 7 1 7) 232-41 2 1  

Ma y  5 , 1980 

On Tuesday, Apri l 2 9 ,  1980 , the Board of Directors of the Harrisburg-Hershey 
Area Tourist Promotion Agency adopted a resolution concerning the cleanup of 
Three Mile I s land ' s  Unit Number 2 .  Enclosed is a copy of this resolution. 

With this resolution we encourage the iiDJIIediate , safe cleanup of Unit 2 .  
This wil l allow the tourism industry to operate at ful l efficiency and come 
out from under the "cloud" of 1141. The economic health of the Greater Harrisburg 
Area is dependent upon this . 

Nnl : dll 

Enclosure 

HARR ISBU RG • HE RSHEY TOU R IST PROMOTION AGENCY 

21() ' 

RESOLlJfiON 

WHEREAS, South Central Pennsylvania experienced a traumatic nuclear 
accident beginning on March 2 8 , 1 9 7 9  at Three Mi le Island; and 

WHEREAS, the peop le of the area by their tenacity, strong wil l and hard 
work have avoided most of the usual upheava l s  and economic tUTDIOi l that 
fo llows in the aftermath of a disaster ; and 

WHEREAS, there could be a threat to the health of our people and the 
orderly growth of our area from the damaged Unit Number 2 at Three Mi le 
I s land if it is not promptl y  cleaned up ;  

NOW, mEREFORE BE IT RESOLVED ,  that the Harrisburg-Hershey Area Tourist 
Promotion Agency strongly reconnends to the Governor of the Co_,nwealth of 
Pennsy lvania ,  the Secretary of the Department of Environmental Resources ,  the 
Environmental Protection Agency, the Nuclear Regulatory Commiss ion and all 
other interested parties , that Unit Number 2 and all of Three Mile Island be 
cleaned up without further de lay; that venting of Krypton 85 be undertaken in 
a manner which will take the least amount of time without creating any additional 
danger to the health and we l fare of our citizenry . 

Approved by the Board of Directors of the Harrisburg-Hershey Area Touris t 
Promotion Agency, 

Date April 29 • 1980 "-·-�a� 1 ent 

Signature�¢11_4f,KJJ4,J_ 
Manager ' 



The H o n .  J o s e ph H end ri e 
C ommi ssi o n er 
U .  S .  Nuc l ear Regul at o ry C ommi s s i o n  Washingt on , D .  C .  2 0 5 5 5  

Dear Mr . H endri e :  

��/flrf'd 

I arn i n  favo r  of the venting o f  Kry pt o n  8 5  gas fro m Thre e :,:i l e  
I sl and Uni t I I .  I t  i s  ecct r emely important that thi s pl ant b e  c l eaned 
u p  and maintai n ed . The expert s who have studi ed the al t ernat i v e s  have 
all said " v ent i t . "  It i s  only a few rad i c al groups and indi vidual s 
who s e em to be c ou s ing the d el ays and t h e  r e s t  of us mu s t  suff er f o r  i t . 

Exc e pt for a f ew radical g ro u p s , all l e ad i ng s c i ent i s t s  and nuc l ear 
exp ert s have said that the a c c i d ent at Thr e e  ;a l e  I sl and d i d  no harm 
to t h e  publ i c . Y e t  the und amag ed r e c .c t o r  at , th e  i sland has not b e en · ·  
pro duc in .-s e l e c t ri c i ty s i n c e  :,:arch 28 , 1 979 and w e  are buying all the 
hi gh pri c ed e l e c t ri c  from o t h e r  ut i l i  t i e s . Thi s is b ankru pt ing :::et-Ed ' s 
c u s t o:n ers and t h e  C •Jrnpany c anno t  d o - anythi ng about it and st i l l  supply 
u s wi th the e l e c t r i c  we n e ed . 

· 

I ar.1 as kine; you to · l i st en to the exp ert s who hol.Ve the knowl edg e  
and rat i o nal tho ught s t o. know what i s  b e s t  f o r  c l e s.nin:; up Thr e e  :.a l e  
I sland and g e t t ir:.g i t  o perat i ng agai n .  W e  mu st have el e c t ri c  and c o al 
c an ' t . d o  it al on e .  O i l  and g a s  are out of th � qu e s t i on .  Let ' s  g e t  
T ::.I runni ng s o  t h a t  Pennsylvani a w i l l  hav e  th e e l e c t ri c i ty w e  ne ed and 
show every o n e  ths.t T: . .  I was not a cat ast ro phe but ··.n i ndu s t rial i n c i d ent . 
Our c ount ry need s all the . :9..ower we c<'m get . 

Why d on ' t we have Thr e e  :Ai l e  I sl and o perat ing . Uni t I i s  r eady 
to go b u t  g o v ernment d el ay s  k e e p  i t  shut d own • .  I want my children to 
have the s a.n e o ppo rtunit y that I have had here i n  C ent ral Penn sylvani a 
and the only way thi s c an hap_?en i s f o r  t h em t o  have a good l o w- c o st 
supply of el e c t ri c i ty . The only way t h ey can have thi s i s  t o  u s e  
nucl ear power . 

You ar e in the po si t i on to t ake a po s i t iv e s t e p  and get C ent ral 
Pennsyl vani a back t o  t h e  pro&re s s i v e  rol e it d e s erv e s . L et ' s  c l ean u p  
Thr e e  11i l e  I sl and and g e t  i t  o p erat i ng again . 

Thank you f o r  l i s t enin.; t o  my O !:Jini o n .  

S inc erely y ours , 

_/aft, �� if-f/1'11 /�Jk. Or&�. fl, //7 I ;/d/,1' {)--
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Bethlehem Steel Corporation 
STEELTON PLANT 

STEELTO N ,  PA 1 7 1 1 3  �:= 
R. F, UR8AN ,_,��f =T�-

Mr .  Bernard J .  Snyder 
Program Director 

� 
May 6, 1980 

Three Mile Island Program Office 
Office of Nuclear Reactor Regulation 
u. S .  Nuclear Regulatory Commission 
Washington , D . C .  20555 

Dear Mr. Snyder : 

I have- great concern about TMI because of the fact that our 
plant and my residence are both within a five mile radius .  

I have attended several meetings concerning the problems .dis
cussed in your assessment and even tho I am not an expert on �radiation , 
I have very strong feelings that the krypton gas should be vented to the 
atmosphere as quickly as possible. My understanding of the procedure to 
be followed would permit radiation limits way below those that are found 
in many areas of work or residence around our countryside . 

I am also very anxious to see Unit I put back into service to 
give our area the best power situation available . 

Sincerely ,  

,(!/,�' - · �·.A>vt.---' 
R. L. ummers 
Gene 1 Manager 



Nuclear Regulatory Co..teaion 

Vaehington , D, C .  

Attention: Cheirun 

Reference: Three IH.le leland Raclear Plant 

Sir , 

Mq 6 ,  1980 

Moting preee accounts of disputed releaee or projected 

releaee of krypton gae froa the reference plant , proapte 

speculation •liT the following scenario could perhape be 

employed to eolve tbie vezetioue problem. 

e) Krypton gae would be vented into a contaiDIIltlnt 

balloon. 

b ) Above ( a) would be a lifting bydrogen balloon 

attached to (a) . 

c ) After coabined (a) and (b ) had been released into the etretoephere , they could b• left to drift or vented or 

exploded b;r an attached , tiaed deYioe , or radio controlled 

device , thue caueing vide and hopefully barllleaa dispersion 

of the contained gun .  Diapereion could be perhape be 

accoapliehed out over the ·Atlantic ocean. 

COPY i'O: Govemor Richard filomburgh 

252 S t .  lti.chael S t .  R ,  
St. llarya ,  P a ,  15857 

Sincerely yours , 

� A� 
Joseph A. Schaut 
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& Rl!ply lo: H� Pitmt 
11$0 Appkton SlrHI 
C1111tp Hill, PA. 17011 
717-761-fiZSD 

APPLETON PAPERS INC. OP ERATIONS 

G E N E R A L  OF F I C E S :  P. O .  BOX 359, APPLETON. WI 5491 2 / 4 1 4-734-984 1 APPLETON. M 
COMBINED LOCKS, WI 
DAYTON, OH 
HARRISBURG, PA 
PORTAGE. WI 
ROARING SP:AING. PA 

Dr. Bernard J. SnYder, Program Di rector 
Three Mi l e  I s l and Program Offi ce 
Office of Nuc l ear Reactor Regulation u . s .  Nuclear Regulatory Commi ssion 
Wash i ngton , D . C .  20555 

Dear Dr . SnYder: 

May 6, 1980 

This l etter is in response to your request for comments regardi ng NRC ' s 
" Environmental Assessment for Decontami nation of the Three Mi l e  Island 
Un i t  2 Reactor Bui l di n g  Atmosphere" (NUREG-0662) ,  and two addenda . 

It i s  my opi nion (which agrees wi th the recommendations of the Nuc l ear 
Regul atory Commi ss i on staff) that the reactor bui l d i ng purge method of 
venti ng the K-85 gas is the bes t method for accompl i s h i ng the decontam
i nati on objecti ve. 

I could not fi nd anYthi ng i n  these reports whi ch i ndi cated at what 
radiation l evel it woul d  be pos s i b l e  fOr work to be performed around 
the reactor. Apparently, a total purgi ng of the contai nment bui l ding 
is not necessary for entry to be made into thi s  area . The fact tha t 
work coul d be safely carri ed out before compl ete decontami nation woul d 
l i kely al ter the compl eti on dates on some of the other methods bei ng 
cons idered. You might l i ke to comme nt on thi s  poi nt in your fi nal 
report. 

hope these comments · are of some val ue to you .  

pac 

1hil ia NCR Paperll brend of carbonleel P1PM' 

Si ncerely , 

. •  £.. '!''( l.'' J, {, . . . -

FlCJY(I L .  Strelow 
Plant Manager 
Harri sburg Pl ant 



8 0 0 S 0 9 ti..Y'Y.:Z 
If 

!1ay 6 ,  � 980 
4327 : .. l c ·)noury ::.ane #3 
:Ious t o n ,  Tex. 77021 
( 71 3 )  741 -443 7  

T: a Su;n o rt Staff ( or :le s ? Jns i ':l le Officials ) 
·:Jf f i c e  of ::uc l a ar · :le aotor �!e ,_ul.:�i;)n 
'J .  3 .  ::u c l ear .1e 6U l at o ry Com· : i s sion ' 'ashb;t �;: :>. C. 2 J 5 55 

:ae : COI-�-mrr CH ::UTIG-0662 , 11E:7VIJ.c:: :z:r�.� .'uSSESS:IE:�-T :?G::.l · .!JZ�C:7·r .. :�HIIL��I :I; CF T:JE T:::.UE }·IILE IdUHil tn·:IT 2 E�C�C:1 3UI:.DI:;G ..i.T:-:OSFJZ:1E . 
To whom it may c o n c e rn :  

T a i s  " :>raft Re? :> rt "  does no t c o n s i d e r  t:,.e !ae.si':l ility 
o r  using plans #2 tllrough #5 with plan i,!1 ( Reactor 3uilding 
?urge ) as a standby . 

In regard to such �lans , it appears the Starr does not 
weigh heavily the importance of the tact many members o t  the 
public simply do not accept the idea that the releases are 
harml e s s . C/ith that in mind , it is important that y;r ot 
the alternat ive6 except "Reactor Building Purge n be i'Carted . 
One has the fee ling the public is asserting it does not 
want ��Y more burden regardless or the dose or radioactivity. 

In that situation !or a govern�ent agency to make the 
c�o ice and have General Public Ut ilities proceed with the 
" Reactor Building Purge n makes it in OP?O sition t o  the people 
it " s erve s n .  It makes no difference it you can prove there 
will be no nharm" t o  the pub lic by do ing the building �urge . 
The result can only ':le further animosity tor the :80 and 
the ut i lity. 

There tore , the " Reactor 3ui ld.i:J.g Purge n shouldn ' t  be 
a plan , but rather the back-up to any other plan among the 
four l i sted !rom page 6-9 t o  6-38 or the do cument . 

I b e l i eve llUREG-0662 might ex;�and on the o p t i ons and 
;;:·ro blems involved it the last mo:1itoring is l o st between 
t�u T>1I-2 reactor and the control ro o m .  lfould it mean 
an e!tort would �ave to be made at once to ent e r  the bui l-
ding? 

--- ----

But , �o i:'l� ?acl: to my ori ginal �o int . Since no pre-;>
arat ion is :1ee'ied to ';lerf'orm the " Reactor 3uidlin;:: Purge " 
it is superior to make a try at another arrangement in order 
to avo id doing so�e action the public i s  cl earl y opposed 
to . 

E.��� 
po rt se. J/o 

243 . 

May 7 ,  1980 

Mr .  Harold Denton 
Director 

,.,..,_. c.,u.l a, • n. ·- ., -

Chllllller Df Co..._ · Grwt. H.msllo11 A,.. n• ..._ ....,, -·- ,., ,.,., 
2J2..CI21 

Office of Nuclear Reactor Regulation 
Nuclear Regulat<>ry Cmmission 
Washington , DC 20555 

Dear Mr .  Denton , 

'lhe Board of DirectOl's of the <llamber of Carmerce of the Greater 
Harrisburg Area has adopted the following resolution concerning 'lhree 
Mile Island . 

· RF8)ll]TICtl 

"WHEREAS, South Central Pennsylvania eKperienced a traunatic nuclear 
accident beginning on March 28 , Hl79 at Three M:ile Island ; and 

WHEREAS, the people of the area by their tenacity ,  strong will and 
hard work have avoided nust of the usual upheavals and econanic turnnil 
that follows in. the aftennath of a disaster ; and 

WHEREAS ,  there is a continuing threat to the health of our people and the orderly growth of our area ;(ron the damaged Unit Nunber 2 at 
'lhree Mile Island ; 

l'OV, � BE IT REm.VED, that the Chani>er of Ca!merce of the 
Greater HlUTisburg Area strongly recrnmends to the Governor of the 
C'cmoonwealth_ of Pennsylvania , the Secretary of the Department of 
Environnental Resources ,  the Envirormental Protection Agency, the Nuclear 
Regulatory Ccrnnission and all other interested parties , that Unit Nunber 
2 and all of 'lhree Mile Island be cleaned up without further delay ; that 
venting of Krypton 85 be undertaken in a manner whi.ch will take the least 
moount of t ime without creating any additional danger to the health and 
welfare of our citizenry . " 

We strongly urge your consideration of this position in your 
deliberations of the clean up . Needless to say , our concern is real 
and represents a very large �t of the Greater Harrisburg Area •. ;;;;l)7/ k�9-

Matthew M .  �1�, Jr<:( l 
President 

: NMD/khk 



� ••a�-.. l�o.,s UNITED STATES 

; ' ; f ,. ' § 
NUCLEAR REGU LATORY COMMISSION 

WASHINGTON, 0. C. 20&6& 

...... "' .......  

NOTE TO : Fi l es 

FROM : Wi l l i am Travers , Technical  Ass i s tant 
TMI Program Offi ce , NRR 

SUBJECT : STATEMENT OF {TOM COCHRAN ) NRDC RE : TMI-2 CONTAI NMENT 
ATMOSPHERIC CLEANUP - MADE VIA PHONE AT 3 : 00 P . M .  
May 7 ,  1 980 

" Provi ded that the amount of radi oacti ve materi a l s  to be vented 
are what they are reported to be {for examp l e  i n  NUREG-0662) and 
provi ded that the venti n� procedures are appropri ately conducted then 
the publ i c  hea1 th r isks ( somatic and genetic  consequences } ,  associated 
wi th venti ng the TMI-2 conta i nment,  are not s ign ifi cant ,  that i s  
sufficient t o  warrant excl usion o f  th i s  option . "  

Mr . Cochran has g i ven h i s  oral permi s s i on to use thi s �atement of 
NRDC pos i ti on as appropri ate .  

cc : W .  0 1  i u  
B .  Snyder 

Wi l l i am Travers , Techni cal Assi stant 
TMI Program Offi ce , NRR 

T H E  P E N N S Y LVA N I A  S T A T E  U N I V E R S I T Y  
THE CAPITOL CAMPUS 

MIDDLETOWN. PENNSYLVANIA 17057 
May 7 ,  1980 

Office of the Provost (717) 783-8100 
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Dr. Bernard J .  Snyder, Program Director 
Three Mile Island Program Office 
Office of Nuclear Reactor Regulation 
u. s. Nuclear Regulatory Commission 
Washington , D . c .  20555 

Dear Dr . Snyder : 

Thank you for your letter of April 21 regarding the Commission ' s  
"Environmental Assessment for Decontamination o f  the Three Mile Island 
Unit 2 Reactor Building Atmosphere" and addenda. The dociDIIents clearly 
present the need for action and the various alternatives for decontami
nation. The report also makes a compelling case for the Reactor Build
ing Purge Method . 

Nevertheless,  I hope that serious consideration will be given to 
the more complex and costly options , including the novel selective ab
sorption system. Although I recognize the risks of long-term storage 
and surveillance of Kr-85 , I believe the risks of release ,  both perceived 
and real , are serious . I further believe the resources of the federal 
government should be applied to this problem so that the final decision 
is not influenced by the licensee ' s  financial considerations . 

, I appreciate this opportunity to comment on the staff report and 
would be happy to discuss my response if you wish . 

TLG : ame  

Sincerely , 

(\u_,�"'- L C-..� 
Theodore t. Gross 
Provost and Dean 
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DR.. BBliLQlU) J. SJIYDBR., l'zOqna Dizector 
'lhrea llile Ialand l'zO<Jr• OfUce 
Office of llllclear Raac:tar RagulatioD 
u. s .  llllclear Ra'JIIlatozy ec.d.aaioD 

- 17171 77-

W&llhingtclll , D. C. 20555 May 8, 19 80 

Dear Dr. SDyde%: 

I baw giveD a CODaiderable -t of tillia for a 
poaaible aolution u to the -uag of ltzyptOD 85 froa Ullit 12 , Three llile Island. I fill4 thet .,.t of tbe 
4iacuaed pzocea .. a will (1)  take a ezt:eui.,. period of L 
tiae for pJieparatioD , (2)  czeate a atorage pzobl- ad (3)  
only - tbe J:-85 fZOII O De  location to aDOtber. · This 
latter CODBideration is ODe tbat ca1188a - .Oat acmoerD • 

.._val of Kz-85 fxca the acmtailmeDt buil4iDg to be 
placed iD ay of the otber acm�t azeu -zely .,.,.. 
tile pzoblea tza. ODe space to aDOtber but aoea DOt el.iJI
iDate the p%0111-. To -· this appears to be CC��Pletely 
iDCODgruou . 

I feel tbat the pzocea• aaldzlg the .,.t ._ ia to 
caabiDe the Reactor Buil4iDg Parga Syatea aDd the lly4rogeD 
Control Syatea iD a alov, -itozed, venting pzoceaa . !his 
procedure 110uld elildnate the �4iate pzoblea withoat 
czeatiDg a - pzabl-. 

I beliew a lot of attention baa baeD paid to public 
CODoerD , etc . , but DOt .adl CIODCIIZD baa baeD ezprealled 
:z:elati.,. to the - and - who face tbe inevitable -
that is , to enter Ullit 12 and uHaa the �ge iD order 
to deteZIIi.De (1) is unit 12 Raactor iD a :repairable COD-
4ition and ( 2 )  should �aiOD be atarte4. 

( ContiDuad ) 
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ID eitber ait-tion - IIUft go iuide Ullit 12 , 
'l' .K. I .  , to -.Jut cme of the afa-ntiODed dec::iaicu . Kay 
of theA workers an on '1'MI today ,  pzepariDg far thia mat 
difficult tuk that baa beaD delayed for far too lODg. 

'1'he pzoblea ia DOt going to 4iaappaar of itself but 
it -t be dealt with iD a cala ud ratiODal -· !he 
110zk force an alao IJD4er acmaicler.atle •train because of the -:r del.aya that ha9e al-acly t:akeD place . 

A� present , - haw  the skilled persODDel to perfozm 
t:beH -••azy tuka but I ¥ODder bow · lODCJ their patience 
will bold out befo:re tbey - to otber 8111P�t . thu 
taking with � their valued skill aDd knowledge of Ullit 
12 .  

I t:hillk it is u- for u to atud up aDd be -ted 
and take decisi.,. action on a p%0blea that bags a aolution 

I bope ay · brief ata�t will will. add to the .any 
voicaa alzeacly calling far tbe wntiDg of ll:zyptOD 85 iD 
Ullit 12 , 'l' . K. I .  and that - will get: OD with the -•t of the�. ·enezgy pzogi• ao this -tzy will be- lea• 
dependent OD fo:reiga oil. 

siDcaraly 7j• 
&;.�s.; 

BuiDe•• Kuager 
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� 8 , 1980 

BOROUGH OF ROYAL TON 
Surd and Dock Streets 

Royalton - Middletown, Pennsylvania 17057 

Nuclear Regulatory Commission 
Washington , D.c. 20555 
Gentlemen, 

We are enclosing a copy of a Resolution, adopted by 

the Royalton Borough Council at their � 6, 1980 meeting. 

Sincerely, 

AREA ·coDE 717 
944-4831 

ROYALTON BOROUGH COUNCIL 

me : 

2LJ6 

� 
AREA CODE 717 

944-4831 

BOROUGH OF ROYALTON 
Burd and Dock Streets 

Royalton - Middletown, Pennsylvania 17057 
RESOLUTION OF MAY 6 ,  198o 

BE IT RESOLVED: 

It is in the public interest to provide for the 

Health and Welfare of the people of the Borough of Royalton 

by cleaning up TMI as soon as possible. The Nuclear Regulatory 

Commission and the Environmental Protection Agency Staffs have 

determined that it is safe and proper to vent the Krypton 85 gas 
to expedite the clean-up process and restore some sense of 

tranquility to this community; and 

BE IT FURTHER RESOLVED that the Government should exert the 

necessary leadership to accomplish venting of the Krypton 85 gas. 

RESOLVED this 6th day of �, 1980. 

CERTIFICATE 

I ,  the undersigned , secretary of the Borough of Royalton , 
certify that the foregoing is a copy of a Resolution duly adopted by 
the majority vote of the entire Borough Council at its meeting duly 
convened and held on May 6, 1980; that the Resolution has been duly 
recorded in the minutes of the Borough Council; and that the Resolution 
remains in full force and effec t ,  unaltered and unamended , as of the 
date of this certification. 

In witness whereo f ,  I affix my hand and the offic ial seal 
of the Borough of Royalton this -..Z!h.. day of �. 198o 

( SEAL) 

)0 
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Dr . Bernard J. · Snyder , Program Director 
Three Mile Island Program Office 

Office of Nuclear Reactor Regulation 
u. s .  Nuclear Regulatory Commission 

Washington , D. C. 20555 

Dear Mr. Snyder : 

May 9 ,  1980 

Thank you for the opportunity to review the NRC ' s  
"Environmental Assessment for . Decontamination o f  the· 

Three Mile Island Unit 2 Reactor Building Atmosphere" . 

�ttedly , the information makes the removal of 
the KR-85 gas via the reactor bUilding pur�e system 
in conjunction with the hydrogen control system an 
attractive alternative based on the sheer time lapse 
as being immediate . 

However , I am totally concerned over the release 
of this gas into our environment , and am quite opposed 
to i t .  

Information released by Metropolitan Edison Co . 

during the Three Mile Island incident , and following, 
has not always been accurate , and with . reservation as 

to the honesty . 

The selective absorbtion process appears to me the 
most acceptable alternative . Although an estimated two 

years involvement for design , perfection , and implimenta
tion of the process , it appears to possess less exposure 

for the local communities , no transportation difficulty , 
and same storage problem .  But for the overall effect of 

safety on a day to day basis , I would select this 

process . 

MJS : grw 

222 Eden Road. lancaster, Pennsylvania 1 7601 

�;�erely , ��9-
Mic�tello , Jr . 

General Manager 

Phone ( 7 17 )  569-6444 
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RALPH E. PETERS 
PIIIIIDENT 

May 12 , 1980 

BERGER ASSOCIATES. INC. 
101 IIIFOAD fiOAD 

CAMP HILL. PINNIIY\.VAMA 1101 1 

TILIPHONI 71 7· 713-7:M1 

Dr . Bernard J. Snyder , Program Director 
Three Mile Island Program Office 
Off ice of Nuclear Reactor Regulation 
u. s .  Nuclear Regulatory Commission 
Washington, D. C. 20555 

Dear Dr . Snyder : 

Please forgive the delay in responding to your urgent letter 
o f  April 21, 1980 but I have been in Central America on business. and returned yesterday . 

I have carefully read With extreme interest NRC ' a ''Environmental 
Assessment for Decontamination of the Three Mile Island Unit 2 
Reactor Building Atmosphere" (!lllREG-Q662) , and two addenda . 

I wholeheartedly concur with the final recommendation of the 

· NRC staf f  that we should proceed immediately to remove the krypton 

from tha reactor building . I volunteer my services , as a local 

civic leader , to work with you to help educate and inform the 

public that because of atmospheric conditions , etc . , we should 

proceed to remove the krypton from the reactor building as soon as 

possible . 

Thank you for your thoughtfulness in forwarding a copy of the report 
and for soliciting my opinion on this controversial and complicated 
subj ect . 

'iii� 



AIR and WATER 
, .... Patrel 

BROAD AXIl, P4o 

Hay 12, 1980 REPLY 1'0: 

Harold K. Deuton 
Office of Nuclear Reactor Re&ulation 
Nuclear Regulatory eo..iaaion 
Waahinaton D . c .  20555 

61 Forest Avenue 
Aabler, Pa . 19002 

Attn: Dr. Harold K. Denton 

Gentl ..... : 

On April 23, 1980, radioactive krypton 85 gas was scheduled for ventiDg 
froa the crippled Unit 2 nuclear reactor at Three Mile Island, Middletown, 
eight miles from Harrisburg, Peunaylvania . 

., The release, over the atrona objectiona of the people of the area, t
gether with all wbo oppose the threat froa nuclear react:ora, was to 111111ble 
workmen to enter a coapartJaeDt froa which they might see the daaage inaide 
the contaiDment buildiDg . 

Irreapective of the -11 IIIIOUDt of krypton that the NRC cla:laa wuld be 
involved, the lethal krypton -. to be released within one llile of the Middle
town Airport and approxt.&tely five miles from the Harrisburg International 
Airport .  Both airports are served by passenaer j ete daily. 

Aa a licensed pilo t ,  on April 23, 1980, I filed a flight plan leaviDg 
Tuner Airport near Philadelphia at 1 : 00 P ••• (1300) flyina to Harrisburg 
via Lan�ster, paasiDg over Middletown to Harrisburg International Airport .  
Middletown wa s  filed a s  the alternate airport .  

The eveniDg before; the llllrniD& o f ,  and at 1 : 00 p .a. on April 2 3 ,  at 
take-off , I asked the Philadelphia Plight Service Station for weather infor-
118tion, and specifically whether or not there were any notaaa COilD&Cted with 
my filed flight plan. At each tiae, I was told there were 110 llOtaaa for the 
Lancaster , Hioldletown, Harrisburg flight route filed . 

At approxt.ately 1 : 30 p .a. , in flight, I contacted Philadelphia Plight 
Service to liodify my flight plan because resultant airspeed, due to winds 
colliDg from the general Middletown direction, •de progress leas than antici
pated ,  thus necessitatiDg request to close my flight plan one hour later than 
filed. It was approved . 

I flew south of Lancaster ,  in contact with Lancaster Approach Control, 
and thell up the SuaquehaDDa, at which time Lancaster Tower gave ae, at my re
quest, the Middletown Airport Tower frequency. I decided to land at Middle
town inatead of Harrisburg becauae of delay cauaed by the wind . Middletown 
cleared ae to land on runway 31 • • • with DO inatructiona iDVOlviDg the Three 
Mile Island reactor . 

2ll8 
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On the base leg for runway 31 , I had to practically fly over the Three 
Mile Island coolina towers at approxiaately 1400 feet, aiDCe ruDNAY 31 is al-
80at lined up with the coolina towers, DOt Ja�Ch 1111re than a llile or eo away. 
After landiDg (approxiaetely 1 : 45 to 2 : 00 p.m. ) ,  passenaer j ete (U.s.  Airways) 
caae ill and took off . After 80118 tilll!, I purchased a Rev York Sectional MP 
at the Minute Han Plight Office on the Middletown field . I contacted ground 
control, then the toooer ,  and was cleared for take-off . 

After stoppiDg at Hershey airport ,  I returned to Turner at · approxiutely 
4 : 30 p .m. and contacted Plight Service to close my flight plan as required. 

I had Mde the flight specifically to determine whether or not flyers and 
paasenaera would be advised prior to entering the Three Mile Island area, to 
notify thea of the daDger of lethal krypton, irreapective of 11110unt, which 
would be preaent at the glide slope for airplanea landiDg on ruDNAY 31 that day. 
Aftar ·all, . dilution of the krypton requires tilll! and dispersal, so that the 
gas would be lethal because leas diluted in the airspace ·over the reactor area, 
and areas surrounding the Middletown Airport .  

The fact that there were 110 DOtams i s  irresponaible and such negligence 
suggests a pattern of withholding danger aspects of radioactivity from nuclear 
reactors by goveraaent agencies , in particular the NRC . 

It aust be determined also if the Federal Aviation Authority, which hail 
permitted reactors to be built close to VOR ' s  is also involved in not alertiD& 
Plight Service Stations to protect those Whose filed flight plans place them 
in the air apace where lethal radioactive concentrationa are being released; 

All pilots , and in particular, pilot organizations like AOPA, should pro
teat this open disregard for safety of pilots and passengers . I ask the NRC ,  
and the FAA to iaveatigate this breach o f  their stated prime responsibility ·to 
protect the public and, in particular, I ask a proapt anaver indicating proper 
action to correct this danaeroua situation is taken iJDediately. Proper ac
tion would require total prevention of release of lethal radiation into the 
airspace. Other action would require cessation of flights in upward of 250 to 
25 , 000 cubic lliles of air , depending on wind and IIIIOUilt of . radioactive gas re
leased. This, of course, would be an UDBCceptable denial of the freedoa of 
IIOV....,t and infriDg8llellt of rights of pilots and the aviatioll industry. 

The 110tice of release for that day, irrespective of 11110unt, should have 
been Mde to all �iate areas of Three· Mile Uland iDClucliDg the Middletown 
and the Harrisburg airport .  If and when other releases, large or -11 , are 
to be Mde, notification by NRC and FAA aust be mandatory. 

PRR/cap 

Very truly yours, �ll!. & _WA� !'Jl�UTION PATROL ��.,.a7<-� ��11011ano;· Chairman 
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May 13,  1980 

Dr. Bernard J .  Snyder , Program Di rector 
Three Mi l e  Is land Program Office 
Office of Nuclear Reactor Regulation 
U .  S .  Nucl ear Regulatory Comi ssion 
Washington , D .  c. 2D555 

Dear Dr. Snyder: 

Thank you for forwarding me a copy of NRC ' s "Envi ronmental  Assess
ment for Decontami nation of the Three Mi l e  Isl and Uni t  2 Reactor Bui l di ng 
Atmosphere" (NUREG-0662 ) and two add�nda . I have read thi s  report and 
the addenda wi th concerned interest and fi nd that the report only confi nns 
the opi nion I have held for some time, and that is that we shou ld  proceed 
wi th venti ng .the krypton i n  the damaged uni t  at Three Mi l e  Island at the 
earl i est poss i bl e  date . It i s  i ncredible  to me that such an enl ightened 
soci ety as we have today conti nues to l et that cri ppl ed uni t  l i e  as i t  
i s  wi thout proceedi ng wi th a clean-up. In  the i nterest o f  safety for 
a l l  of us , we shoul d proceed wi th the fi rst step , that is the venti ng of 
the krypton, just as quickly as meteorologi cal condi tions penni t. 

You may be i nterested to know that at. a meeti ng of the Board of 
Di rectors of Gannett Fl emi ng Corddry and Carpenter , Inc . , hel d on May 9 ,  1980, I asked the other s i x  members o f  the Board for their  opi nion on 
the venti ng at Three Mi l e  Island . These men are al l regi stered profes
sional engi neers but not nucl ear engi neers . They have , of course , 
fol l owed the probl ems at Three Mi l e  Isl and si nce the accident . They 
were unanimous i n  thei r opi nion that the venti ng shou ld  proceed imme
diately. 

JRD :  bs 

Very truly yours , 

;]OHN R . DIE� 
Chairman of the Board � pol , 

s: ,/o 
CantUuu.x•� �·wic& &llt:& '915 
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HARRISBURG HOSPITAL 
SOUTH FRONT STREET 
HARRISBURG, PA. 1 7101 

Dr. Be:rnard J. SEQ'der, Program Director 
Tbree Mile Isl!Uid Program Office 
Oftice of l!luclear Reactor Regulation 
U, S. l!luclear Regula� CODDisaion 
Wa.allillgton, D. C. 20SSS 
Dear Dr. Sa;rder: 

Kq 13, 1980 

This is in response to JOur letter of April 21 asking for rq 
c011111ents on JilllC ' s "Enviromental AssesSIIIent for Decontamination of 
tbe Tbree Mile Isl!Uid Unit 2 Reactor Building Atmosphere• . 

While we have a concern about tbe potential long-te= adverse 
effects on tbe health of tbe population surrounding Tbree MUe Island, 
we believe that tbe kr7Pton ps sboul.d be vented into the atmosphere 
on a controlled baais IUid that decontamination of the 1Jn1t 2 Reactor 
proceed in an e:xpedi tious 1118DD8r. We also believe that because of 
tbe amd.et;y of a portion of the population about the release of the 
kr7Pton ps into tbe atmosphere, there should be sufficient advance 
public notice so as to allow those individuals who wish to leave tbe 
Tbree MUe Isl!Uid area to do ao . 

Mlil/mab 

�.;r0 n o 
Milton H. Appl� 
Preaident 
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P H O N E :  ( 7 1 7 )  143-319 1 E S TA B L I S H E D  1 9 0 5  I MJ&IIUIFAC'IUR&S' ASSOCIA'IIO. 
TWENTY-FIVE NORTH DUKE STREET 1 P. 0. BOX 1 6611, YORK, PA. 1 7405 

GERALD F. SNYDER. li:XECUTIY.E Sli:CIIIIi:TAIII'r A N D  TIII£ASUIII ER 

E. 8. II'Jt0Ck, .. lt.SID•NT 
A. R. MARX, vtc• PIII:.ID•NT 

M r .  Harold Denton 

LEE G. LICHLITER, INDU.TRIAL lt£LATIONS CONSULTANT 
WALTER R. HENRY, INDUSTRIAL RELATIONS Dllt£CTOR 

May 1 4 , 19 80 

U. S .  Nuclear Regulatory Commis s i on 
Washington , D . C .  2 0 5 5 5  

De ar M r .  Denton : 

H aving attende d the pub l i c  mee t ing at the Hos t  Inn 
in Harri sburg , Ap ri l 2 4 ,  w i th Mes s rs . Cli fford J ones , 
secre tary of DER ,  Harold Denton , NRC and o thers re l at ive 
to re l i e ving the mas s  hys teria s urrounding TMI , we w ant 
to emphas i ze the need t o  set a pos i t ive p rog ram in mot i on 
at TMI . 

. 

We are g re atly concerne d w i th the l ack of p rogress 
on clean up of Uni t  1 2 . 

Our B oard of Di re ctors app rove d  the att ached Res o 
lut i on a t  our regular meeting , Monday , May 1 2 ,  1 9 8 0 . 

GFS/jw 
Attachment 

7{{Yz· 
G . �� 
Exe cuti ve Secretary 
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RESOLUTI ON RE : TM I  

WHEREAS , S outh Central Pennsylvan i a  ( including York County) 

expe rience d  a nuclear accident beg inning March 2 8 ,  19 79 , and 

WHEREAS , the are a ' s pe ople by the i r  s t rong w i l l  and hard work 

have avo i ded the us ual uphe avals and econom i c  di ffi cul ties wh i ch 

us ually fol l ow s uch dis rup t i ons , arid 

WHEREAS , the clean up of TMI Uni t  1 2  is a req ui s i te if we 

are to maintain the orde rly growth of the are a and p rotect the 

hea lth o f  our peop l e , and 

WHEREAS , curren t del ays in the clean up process  have resulted 

from cont rove rsy ove r the propos e d  re lease o f  krypton g as in 

smal l amounts , and 

WHEREAS , the NRC , DE R ,  and the Gove rnor ' s  Comm i s s i on Report 

o f  Feb ruary 2 6 , 19 80 , h ave a l l  indicated th at the re leas e  o f  s uch 

g as can be accomp l ished in a s a fe ,  cont rol l e d ,  ful ly moni tore d 

manne r producing radi ation we l l  b e l ow normal leve ls expe rienced in 

e ve ryday l i fe ,  

NOW , THEREFORE BE I T  RESOLVED , that the Board o f  Di rectors 

o f  the Manufacture rs ' As s o ciat ion of York , P a . , urges the G ove rnor ,  

the Se cre tary o f  DER ,  the NRC , and . the EPA and o ther interes ted 

p arties to proce e d  exp e di tious ly w i th venting the krypton g as 

and proceed w i th the cle an up so that we can avo i d  adde d thre ats 

to the he alth and wel fare o f  our citi zenry , which may result from 

extende d de lays in res o lving a re cogni zed p rob lem . 

App rove d by the B oard o f  Di re c tors of the Manufacture rs ' 

As soci ation of York , P a . , on May 1 2 , 1980 . 
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TWO N O I T H  N I N T H  STI I! I! T. A L L E N TOWN .  PA. 1 1 1 0 1  P H O N I! :  (2 1 5J 1 2 1 - 51 5 1  

Dr . Bernard J .  Snyder 
Program Director 

May 1 5 ,  1 9 8 0  

Three Mile. I s l and Program Office 
Office of Nuc l ear Reactor Regulation 
Uni ted States Nuc l ear Regul atory Commiss ion 
Was hington , D. C. 2 0 5 5 5  

Dear Dr . Snyder : 

This i s  in response to your l etter of Apr i l  2 1 ,  
1 9 8 0  request ing comment s  o n  the NRC ' s  "Environmental Ass e s s 
ment f o r  Decontaminat ion o f  t he Three M i l e  I sland Uni t  2 
Reactor Building Atmo sphere"  (NUREG - 0 6 6 2 ) . Due to other 
demands on our l imited resourc es , we are unable to  perform 
a comprehens ive evaluat ion of the various alternat ives d i s 
cus s ed in NUREG - 0 66 2 .  W e  are , however , of the op inion that 
decontaminat ion of the Three Mile I s l and Unit 2 Reactor 
Building Atmo sphere s hould be completed as expedi t ious ly as 
possible  g iv ing due cons iderat ion to any potent ial risks  to 
the pub l i c  health and s afety from t he various alternat ives 
ava i l abl e .  We have no reason to bel ieve that the Staff ' s  
recommendat ion t o  purge the reactor building atmo sphere into 
the environment is not t echnically sound or environmentally 
acceptable . 

Very truly yours , 

�lt lt\J � 
Norman W . Cur t i s  
Vice Pres ident 
Eng ineering & Construc tion 

P E N N S Y L V A N I A  P OW E R &. L I G H T  C O M P A N Y  

� 
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United States Department of the lnteribfJ05 2 00 

ER-8 0 / 2 2 9  

TMI Support Staff 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

Office of Nuclear Reactor 
Regulation 

Nuclear Regulatory Commission 
Washington , D . C .  2 0 5 5 5  

Dear Sir : 

I' 
MAY 1 5 1980 

The Department of the Interior has completed its review of 
the environmental as sessment for Decontamination of the 
Three Mile Is land Unit 2 Reactor Building Atmosphere , 
Dauphin County , Pennsylvania .  We have the following comments . 

The environmental assessment does not discus s what effects 
the proposed release of reactor gases would have on fish and 
wildlife resources and their habitats . The document should 
determine whether or not fish and wildlife impacts are to be 
expected and , if expected , discuss and analyze them. 

Sincer�
_, r{{J){��--

Sp@c ial Assi stant t o  ------.... 

SECRETARY 



May 15,  1980 

Mr. Bernard J. Snyder 
Program Director 
Three Mile Island Program Office 
Nuclear Reactor Regulation 
U . S .  Nuclear Regulatory Camdssion 
Washington, D .C . 20555 

Dear Mr .  Snyder: 

1he Harrlsbllg P>loo 
YOUNG MEN'S CHR!sn'-N ASSOCI"TION �v �L OFFICES 

Fmnl & Norlh Sl!eels 
HarlobuQ. Pemsylvania mo1 

. Telephone (n7) 234{)221 . 

I thank you for your letter of April 21st and the accompanying docunen
tation regarding the Three Mile Island Unit II reactor situation . I 
appreciate also the opportunity of c011111e11ting to you as to my feel:lngs 
in regard to the situation. 

I have reviewed the materials that you supplied to me and as a layman, 
I certainly am no e:xpert in nuclear 'power or, in fact , this current 
situation. I do, however, feel qualified to camnent the feelings of 
people as they have been expressed to me. regarding this situation. I 
think the general feel:lng is that nothing should be done to further 
expose the people of central Pennsylvania to this type of venting 
which 'WOUld only add to the anxiety that peoplehave and the mistrust 
that our people experienced due to the rather unreliable infonoation 
that we have received about this entire catastrophe . Until such time 
as someone can restore confidence in the minds of people in this area 
of Pennsylvania, I believe the entire operation should be sealed and 
JlllJlitored to insure no further leaks of any kind occur tmtil a reasonable 
period has passed and the fears of residents who have suffered greatly 
during this whole event have passed. I am sure no one has an accurate 
read:lng as to the exposure people have experienced and because of that 
limited infonoation and data, my recamnendation is as stated. I feel 
confident that these remarks will mean little or noth:lng and that those 
interests who are pushing for eventual use of Three Mile Island again, 
will be the action that will be followed. 

I do hope you or someone connected with our government will be able to 
restore confidence in those managing these types of nuclear projects in 
the years to come . 

'�· RI • 

President 

RPS/bj s \NE'� IN 
• "E""' AGENCY OF THE TRI-COUNTY UNITED WAY n1E ��SINES3 
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The Honorable ld. chard L .  Thornburgh 
Govurnor of Pennsylvania 
!·lain t.:api tol Buildins 
F.arri sburs , PA l7l20 

LleiU' Governor : 

May 15 , 1980  

As you know 1 the Lancaster Association o f  Commerce & Industry has strongly endorsed an icmediate cleanup of Reactor 12 at Thr<.�e �ti le I s land . 

We have encouraged the -quiCk release o f  the krypton gas as a 
means to accomplish tni s task . From the announcement on Wednesday 1 

there does not appear 'to. be any significant new information in · the 
Unioo of Concerned Scientists ' repcrt to cause LACI to al�r our 
position . _  

Therefore 1 - encourage you to make the. decision to release the gas as soon as possible in the manner suggested by the NRC staff .  I know that the majority of our city and county officials nave already endorsed this position . 

Considering stress ,  the possible fai lure of equi�nt and an 
uncontrolled release of gas , LACI cannot see the bene fit of any 
further delay in Q&king a decision to vent the gas . 

\Ole are anxlo.usly .Waiting your position on this announcement. 

Rt:B/tth 

Very sincerely , 

Richard E .  Blouse , Jr.  
Presiden t · 
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STREETS • HARRIIIBURG, PENNA., 1 7 1 011 
r,..,,I/MI 

20TH a HERR 
PHONE: 2. 3 3 - 8 7 0 1  

M-ay 16 , 1980 

Dr . Bernard J .  Snyder , Program Director 
Three Mile I s l and Program O f f ice 
O f f ice o f  Nuc l e ar Reactor Regulation 
U .  S.  Nuc l e ar Regu l atory Commi s s ion 
Wash ington , D. C .  20555 

Dear Dr . Snyder : 

Your commun icat ion dat ed Apr i l  2 1 , 1 9 8 0 , reached 
my desk on May 12 , and I am re spon ding prompt ly since 
any act ion t aken t o  decont aminate TMI Un i t  # 2  React or 
Bu i l ding will adversely affect our f i rm ' s  operat ions . 

I n  regard to t he a l t ernat ive propo s a l s  for the 
decont aminat ion process , we have carefu l l y  reviewed the 
informat ion provided and have reached the conclusion that 
the preferred method woul d  be the "Reactor Bui l ding Purge 
System" used i n  conjunct ion with the hydrogen cont rol 
subsystem . Our reasons for the conclusion are as f o l l ows : 

1 .  Immediate avai l ab i l i t y . Our concern i s  t h at 
the longer the KR8 5  is cont ained in a bu i l ding dependent 
on equ ipment t h at cannot be entered for service , the more 
we are exposed t o  future prob l ems within the bu i l ding . 

2 .  No further uncont r o l l e d  releases . Any rel ease , 
cont r o l l e d  or uncont r o l l e d  affects our bus iness seriously 
and adverse l y . We are therefore anxious t o .· t ake any steps 
that wi l l  permanent l y  end f�ture potent i a l  danger t o  our 
product and pub l i c  questions as t o  i t s  safet y . 

3 .  No storage requirement s .  W e  do not bel ieve that 
we shou l d  add t o  our already we ighty prOb l ems o f  con t aminated 
storage o f  radioact ive substances in our count y .  

Having s t at e d  our opinion on the a l t ernat ive methods 
present e d ,  we basfen t o  add that we have already been 
serious l y  a f f e c t e d  by the releases f rom the TMI acciden t . 
We have c a l culated s i zeab l e  economic losses as we l l  as 
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erosion of pub l i c  conf idence in our product . S ince any 
further release s , con t r o l l e d  or uncontro l l ed , wi l l  further 
a f tect us in an adverse manner , we feel it is encumbent on 
the NRC to care f u l l y  control and mon itor the releases and 
t o  provide the pub l i c  with assurance before , during and 
after the releases that no increase in radioact ive leve l s  
a r e  present in our product s .  T h i s  wi l l  require close 
cooperation between NCR , FDA and ourselves t o  t e s t  and 
report the s amp l ing and accept ab i l i t y o f  f i n i shed 
dairy product s .  

We wish that there were some way that n o  further 
releases o f  any kind were necessary . We are unalt erab l y  
opposed in t heory t o  a n y  releases . However ,  as a pract ical 
mat t e r , in order t o  solve t h i s  prob l em and i t s  inherent 
potential dangers , we base our dec i s ion on i t s  being the 
least unde s i rab l e  o f  a l l  alt ernatives ava i l ab l e . 

Pl e ase keep us advised of your dec i s ions and act ions 
in this mat t e r . 

FBD / ad 

Sincere l y , �HARRI SBURG

, 

D;I R,. ,  I NC . 

. �W4--;___. . 
B .  Dewey � .... , ... , 

) I 
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YORK � ow.tiER OF �  

May 16 , 1980 

Mr .  Harold Denton 
UNITED STATES NUCLEAR 

REGULATORY COMMISSION 
Washington , D .  c .  20555 

Dear Mr .  Denton : 

The attached resolutions,  plus similar ones on behalf 

of the York County Industrial Development Corporation : 

and Hanover Area Chamber · of. eoamlerce , are being 

forwarded to you at the direction of the Boards of 

Directors of all five organizations.  

Sincerely , 

Gs� 
CARL P. HEU 
President 

Attachments 

13 East Ma.tcat ..,  · P.o. � 1229 • � Pel•� 17415 • n7 • 154 • -. 

29:) 

YORK AREA CHAMBER OF COMMERCE 

PROPOSED RESOLUTION RE :  TMI 

Whereas , South Central Pennsylvania ( including York County) 
experienced a nuclear accident beginning March 2 8 ,  1 9 7 9 , and 

Whereas , the area ' s  people by their strong will and hard 
work have avoided the usual upheavals and economic difficulties 
which usually follow such disruptions , and 

Whereas , the clean up of TMI Unit f 2  is a requisite if we 
are to maintain the orderly growth of the area and protect the 
health of our people , and 

Whereas , current delays in the clean up process have resulted 
from controversy over the proposed release of krypton gas in smal1 
amounts , and 

Whereas , the NRC , DER, and the Governor ' s  Commission Report 
of February 2 6 , 1 9 8 0  have all indicated that the release of such 
gas can be accomplished in a safe , control led , fully monitored 
manner producing radiation well below normal levels experienced 
in everyday life , 

Now , therefore be it resolved that the Board of Directors 
of the York Area Chamber of Commerce urges the Governor , the 
Secretary of DER , the NRC , and the EPA and other interested 
parties to proceed expeditiously with venting the krypton gas 
and proceed with the clean up so that we can avoid added 
threats to the health and wel fare of our citizenry , which 
may result from extended delays in resolving a recognized 
problem. 

Approved by Executive CoiiDilittee on· May 11 ,  1 9 8 0  1;1 &C-;;:;;;.; 
13 East Market Sheet • P.O. Box 1229 • York, Pennsylvania 17405 • 717 • 854 • 3814 



P R O P O S E D  RESOLUT I O N  RE : TM I 

w h e r e a s , Sou t h  � e n t r a l  P e n n s y l v a n i a  ( i n c l u d i n g  Y o r k C o u n t y ) 
e x p e r i e n c e d  a n u c l e a r  a c c i d e n t  b e g i n n i n g  M a r c h  2 8 , 1 9 7 9 , a n d  

W h e r e a s , t h e  a r e a ' s  p e op l e  by t h e i r  s t r o n g  w i l l  a n d  h a r d  
wo r k  h a v e  a v o i d e d  t h e  u s u a l  u p h e a v a l s  a n d  e c o n o m i c  d i f f i c u l t i e s  
w h i c h  u s u a l l y f o l l o w  s u c h  d i s r u p t i o n s , a n d  

W h e r e a s , t h e  c l e a n  u p  o f  TM I U n i t  1 2  i s  a r e q u i s i t e i f  w e  
a r e  t o  m a i n t a i n  t h e  o r d e r l y  g r ow t h  o f  t h e  a r e a  a n d  p r o t e c t  t h e  
h e a l t h  o f  o u r  p e o p l e ,  a n d  

W h e r e a s , c u r r e n t  d e l a y s  i n  t h e  c l e a n  u p  p r o c e s s  h a v e  r e s u l t e d  
f r om c o n t r o v e r s y  � v e r  t h e  p r o p o s e d  r e l e a s e  o f  k r y p t on g a s  i n  s m a l l  
a m o u n t s , a n d  

W h e r e a s , t h e  N R C , D E R , a n d  t h e  G o v e r n o r ' s  C o m m i s s i o n  R e p o r t 
o f  F e b r u a r y  2 6 , 1 9 8 0 h a v e  a l l  i n d i c a t e d  t h a t  t h e  r e l e a s e  o f  s u c h  
g a s  c a n  b e  a c c o mp l i s h e d  i n  a s a f e , c o n t r o l l e d , f u l l y mon i t o r e d 
m a n n e r  p r o d u c i n g  r a d i a t i o n  w e l l  b e l ow n o r m a l  l e v e l s  e x p e r i e n c e d  
i n  e v e r y d ay l i f e ,  

Now , t h e r e f o r e  b e  i t  r e s o l v e d  t h a t  t h e  B o a r d  o f  D i r e c t o r s  
o f  T h e  C o l on i a l Y o r k C o u n t y  V i s i t o r  a a n d  To u r ist- il"iiflli!� __ I n c� - -

u r g e s  t h e  G ov e r no r , t h e  S e c r e t a r y-O!Dia ; -
t he N R C , a n d  t h e  

EPA a n d  o t h e r  i n t e r e s t e d  p a r t i e s  t o  p r o c e e d  e xp e d i t i o u s l y  w i t h 
v e n t i n g  t h e  k r y p ton g a s  a n d  p r oc e e d  w i t h  t h e  c l e a n  up so t h a t  
w e  c a n  a v o i d  a d d e d  t h r e a t s  t o  t h e  h e a l t h  a n d  w e l f a r e  o f  o u r  
c i t i z e n r y , w h i c h m a y  r e s u l t  f r om e x t e n d e d  d e l a y s  i n  r e s o l v i n g  
a r e c og n i z e d p r ob l e m . 

A 

'-

t h e  B o a r d  o f  D i r e c t o r s on M a y  1 2 ,  1 9 8 0 .  
"" ' 

�;.. . " ·  ... 

� ,s  " "'"" / ) 
' / 
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?57 

RES OLIJ T I  ON Rf : 'f'.l I 

WHE REAS , S ou th Cent ral Penns y lvan i a ( i n c l �d ing _ Yo rk Coun ty ) 
e x p e r i enced a nucl e ar ac c i de n t  b e g i nn i ng March 2 8 ,  19 79 ,  and 

WHE REAS , the are a ' s p e op l e  by the i r  s t ron g w i l l  and hard w ork 

h ave avo i de d  the us ual uphe ava l s  and e con om i c  di ffi  cul t i e s  whi ch 
us u a l l y  fol l ow s uch di s rup ti ons , an d  

WHE REAS , t h e  c l e an up o f  TM I  Un i t N 2  i s  a re q ui s i te i f  w e  

a r e  to maintain t h e  o r de r ly g row th o f  t h e  are a an d p ro t e c t  the 

he a l th o f  our p e op l e , an d  

WHE REAS , curre n t  de l ay s  i n  the c l e an up p ro ce s s h ave re s u l t e d  

from con t ro ve rs y  ove r t h e  p rop o s e d  re l e as e  o f  k r y p t on g as in 

smal l amounts , an d 

WHE REAS , the N RC , DE R ,  and th e G o v e rn o r ' s  Comm i s s i on Rep o r t  

o f  Feb ruary 2 6 , 19 80 , h ave a l l i n d i c a t e d  th a t  the re l e as e  o f  s uch 

g as c an be accomp l i shed i n  a s a fe ,  con t r o l l e d ,  fu l ly mon i tore d 

manner p ro duc ing radi a t i on we l l  b e l ow n o rma l leve l s  expe r i en c e d  in 

e ve ry d ay l i fe ,  

NOW , THERE FORE BE I T  RE S OLVED , t h a t  the B o a rd o f  Di re c t ors 

of the M an ufa cture rs 1 As s o c i a t i on of Y o rk , P a . , u rge s t h e  G ove rno r ,  

the S e cre tary o f  DE R ,  the N R C , and the E P A  and o th e r i n t e re s t e d  

p a r t i e s  t b  p r o ce e d  e xp e d i t i ous l y  w i th ven t i n g  the k ryp t on gas  

and p ro c e e d  w i th t h e  clean up s o  t h a t  we c an a vo i d  adde d th re at s 

to the he al th an d we l fare o f  our c i t i zenry , w h i ch m ay re s ul t  from 

ex tende d de l ay s in re s o lvi ng a re cog n i z e d  p rob lem . 

App roved by the B o ard o f  Il i re��::� _()_f t
_
h e  _!!_� uf_�gY.re r.s 1 

As s o c i a ti on o f  York , Pa� on May 1 2 , 19 8 0 . 



Dr . Bernard J. Snyde r ,  Program Dir ector 

Three Mile Island Program Office 

Office of Nuclear Rea c t or Regula tion 

U. s. Nuclear Regula tory Commisaion 

Washington , D. C .  20555 
Apreciado senor Snyder : 

May 16 , 1980 
Harrisburg, Pennsylvania 

Por obvias rezones , las siguientes , he decidido hacer este pequeno 

reporte en eapanol . 

Primero , La s eguridad y tranquilidad de nueatra comunida d ae guir' siam

pre de pendiendo de la habilida d de un limitado numero de individuoa . 

Sinembargo , intereses a j enos , turban a veces el ambiente del que espe

ramos surjan siempre las me jores Y
.

mas nobles opiniones e idea s .  

Humilde , pero a l a  v e z  det ermina damente es que h e  decidido escribir lo 

que a c ontinuacion :  

Ea toy e n  favor de que usa ndo las medidaa preventives e n  sus reportes 

mencionadas c omo salvaguardas de la seguridad de los intereses de nu

estra area , se de c omienzo a la ventilacion controlada del Kripton-85 

retenido en al edificio c onteniente de Three Mile Island . 

Noto que en las conclusi6nes y recomendac iones que he leido luego de 

habermela� Uds . envia do , se da el suficiente enfasis a la cueation de 

mayores posibilida des de accidents si usando las otras alternatives al 

metodo de ventilacitn c ontrolada . 

Por c onsiguiente deseo rec omendar que terminant emente se proh{ba el trt

fico de materiales cr!ticoa que en caso de a c c idente puedan poner en 

riesgo vidas y propiedad en la vacindad de Three Mile Island . El ries

go de una posible c oncentracion de gases tales c omo el Clorh!drico en 

el vecindario inmedia to de Three Mile Island , mer!ta en mi opini6n el 

que la s siguientes reatricciones sean puestas en vigor . 
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Dr .  Bernard J. Snyder , Page two . 

Restriccion de la transportac ion de los anteriormente mencionados mate

riales cr!ticos por carretera y por vias ferroviariaa hacia : 

A .  E l  S ur  desde Middle t own .  

B. E l  Oest e  desde Newville . 

c .  El Norte desde Bainbridge . 

Que tonul'ndoae en cuenta la direcci6n de los vientos prevalecientes al 

otro lado del rio , as! como otros factores metereologicos y ambientales , 

se tomen tambi�n all! medidas preventives . 

Adenul's c�eo tambi�n oportuno y apropia do , el que el cruc e  ferroviario 

que este aproximadamente a un cuarto de mills a l  Sur de Royalton sea 

eliminado cuanto antes . 

Sincerament e ,  

�, Cf. ?C.s� �; . 
Luis A. Vazque�Vsr . Presidents 

Puertorrican Community Planning 

Civic Ass ociation 

1447 Vernon Street , 

Harrisbur g ,  Pennsylva nia . 17104 



· Translation of Ma� 16,  1980, . letter 

Dear Mr. Snyder : 

For obvious reasons , the following , I have decided to lllllke this report in 
Spanish . 

· 

Firat , the security and .tranquility of our cOIIIIIUility will always depend on 
the capability of a liaited nu.ber of individuals . Nevertheless , outside 
interests sometimes dis turb the ambient from which we hope will. come always 
the best and most logical opinions and ideas . 

With humility , but at the same t:lme with determination, I ·  hsve decided to 
write what continues :  

I am in favor that while using the preventive measures .antioned in your 
reports as safeguards of the security of the interests of our area , that we 
start the controlled release of Krypton 85 which is retained in the contain
ment building on Three Mile Island . 

I note after reading the conclusions and recommendations that you sent me 
that there is sufficient emphasis on the question of larger possibilities 
of accident if other alternatives to the method of controlled release are 
used . 

I ,  therefore , wish to recommend that a8 soon as possible the transit of 
critical materials be prohibited which in case of accident could put lives 
and property in danger in the vicinity of Three Mile Island . ·The danger of 
of a possible concentration of gases such as the hydrochloric in the 
iaaediate vicinity of Three Mile Island merits in my opinion that the 
following restriction be vigorously imposed . Restriction of the transporta
tion of the above mentioned critical materials by highway and by railroad to : 

A. the South from Middletown 

B .  The West from Newville 

C. The North from Bainbridge 

Preventive measures be imposed taking into account the direction of the prevail
ing winds from the other side of the river as well as other meteorological 
factors . 

Also I believe it is opportune and appropriate that the railroad crossing that 
is approximately one-fourth of a mile south of Royalton be eliminated as soon 
as possible . 

Sincerely , 

/S / 

Luis A. Vasquez , Sr . Presidente 
Puertorrican Community Planning 
Civic Association 
1447 Vernon Street 
Harrisburg , Pennsylvania 17104 
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IM � � IP>  National Council on Radiation Protection 
and Measurements 
"mO WilODMONT AVENUE; SUITE 1011. --· D. C. 211014 AREA CODE 13111 1 ..,__ 

WARREN K. SINCLAIR. l'reoitMnl 
HYMER L. FRIEDEU.. M.D., Via -m 
W. RDGER NEV. E_.,. Director 

The Honorable Richard Thornburgh 
Governor of Pennsylvania 
Harrisburg , Pennsylvania 1 7 108 

Dear Governor Thornburgh : 

May 1 6 ,  1980 

The National Council on Radiat ion Protect ion and Measurements (NCRP ) , 
in response to your . request of April 30th , has examined the health and 

.safety aspects of the venting proposals and prepared a statement , 
"Krypton-85 in the Atmosphere - With Specific Reference to the Public 
Health Significance of the Proposed Controlled Release at Three Mile 
Island" , I am pleased to present this statement . 

The statement , like most report s from the NCRP , is a scientific 
appraisal of the. venting situation which is somewhat detailed . We draw 
your at tention especially to the SU1D1DBry which highlight s the principal 
findings of our study . In our opinion this clearly makes evident ·that 
the public health impact of venting under either of the proposed 
procedures is not a valid basis for concern , either to individuals who 
might be located close to the plant boundary or to the population 
throughout the entire area . 

The NCRP is pleased to make this information available to you as a 
public service . 

Yours sincerely , 

Warren K, Sinclair 
President 

Office of the Presidflfll: Atg011119 Nllliontll LllboTSflXY, AllJOMe, /lllnola 6CU39 



NC R P  
n e w s  
for .tdllfonal informetion: 

W. R. NEY, Encut:iw DiNCtar 
NATIONAL COUNCIL ON IIAOIATION 

PROTECTION - MEASUREMENTS 

'IV10 WOODMONT AVENUE, SUITE 1018 
WASHINGTON, O.C.  20014 
AREA COOE 1301 1 857·21152 

'I'D IIATIOIIAL COVIICIL OM L\DIA TIOII 
PaOTZCTIOII A11D MIIAliiVIlii:IISIITI 

KRYPTON-85 IN 'l'IIE ATMOSPHERE 

FOR IM!£DIATE RELEASE 

May 1 6 ,  1980 

With Specific Reference to the Public Health 

Significance of the Proposed Controlled 

Release at Three Mile Island 

At the request of Governor Thornburgh of Pennsylvania , the National 

Council on Radiation Protection and Measurements CSCRP) has examined 

scient ific �terial relating to tne health effects of krypton-85 , updated 

its Report No . 44 on krypton-85 published in 1975 , and estimat ed the doses 

to the public and the risk$ associated wiFh t hem  for the amounts of 

�ton-85 expected to be released as a result of the proposed venting 

at the Three Mile Island nuclear power plant , The findings are that the 

maximum doses likely to be received by any· person are very small . 

Superficial beta radiation to the skin is the primary potent ial health 

concern ; however , in the total population within 50 wiles no cases of 

skin cancer would be expected from the doses likely to be receive d ,  The 

risk to the maximally exposed individual �er of the population at tha 

p lant boundary is estimated to be equivalent to the risk of skin cancer 

resuiting from exposure to a few hOurs of sunlight , which is known to be 

the principal cause of skin cancer in the gene;al population . 

2&l 

The. dosa expected .from the penetrat� radiat ion is about 100 timas 

less than tliat from - the supe!'f:tcial rad:tat:ton and the risk of inducing 

cancer is correspondingly smaller , 

Tba NCRP concludes that tfie exposures likely to be received as a 

result of venting are no t a valid basis for concern with respect to 

health effects, 



Tabla 1 - Ea t1111ated concentraUo1111 o( 8 5Kr and expec t ed · 
doaea for the 5-day and 6G-day vant ins acenar1oa 

S-day s cenario 

I!IA:Xl.u• o f f a tte concentration 
�axlawa ind t v Jdua l  dose8 

avoraae concen t ra t ion (within 
so •i) 

avara111 doaa (within 50 •U 

cu llec Uva doaa (vi thin 50 •i) c 

6G-day s c enario 

aax 1 ••• o f f s i t e  concen trat ion 

..,xi101111 ind ividual doaa8 

average concentration (within 
so •i) . 

averaae doaa (within .SO 111 ) 
collec tive doaa (wi thin .SO Mi) c 

Concent r a t ions 

0 . 3 pCi .- 3 

4 .  5 x 10-4 pCi .- 3 

0 . 06 pCi .- 3 

1 . 8  x lf4 pCi • - 3 

Skin 

0 . 01 1  •re• 

25 penon r •  

0 . 0.54 •re• 

118 person re• 

Doses 

Whole Body 

0 . 06 arem 

8 x 10-s •re• 

0 . 1!1 person re• 

0 . 14 ··�· 

-4 4 -� 10 mrea 

0, !12 person rem 

8Thia 18 a hypothetical peraon who r •aina at one poin t on the fenceUna for the dura t ioll o f  the relaaa a .  

b•r- ie olle- thoueand th of a re11 which 1 8  tiNt uni t of doaa equiva len t . For the a•urpuaaa o f  thia repor t , 
the m•ber of rua .. y be conaidered equal to t he nu•ber of rada ( the uni t of absorbed dose) . 

c.rha poa>ulat ion within 50 •ilea ie aoallll8d to be 2 . 2  .t 1 1 ion _ peraona (NRC, 1!17!1) . 
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Tabl e 2 Risk es t 1Jiates8 of radiat lqn induced cancers for the 
. 85 . 

proposed 5-day and 60-day Kr vent1n11 s cenarios 

SK IN 

r l s k  o f  s k J.n cancer f ro111 be ta radia t i on to the 
maxi•ally exposed ind ividual 

absolute risk .odel b 

relat ive r i s k  110del b 

r is k  of skin cancer to the averase i nd ividual 
wi t h i n  50 ooUea (absolute •odel) 

number o f  skin cancers expected in a popul a t i on of 
2. 2 x 106 over their l l f e t i•e (rela tive risk 1110del) 

WIIOLE BODY 

aaximu• nu.bel:' of other expected cancers in 
populat ion fro• whole body ga..aa irrad i a t ion 

nu111ber o f  cancers i n  average persOn a t  the s i t e  
boundiary exposed t o  w h o l e  body ga .. a radiat ion 

5�d'ly scenar io 

3 , 8 " 10-5 

2 , 5 " 10-5 

5 . 1 " .10-8 

leas th'ln 0. 07 

2 

8Sk1n cancer risk e s t i•a tes are based on the t inea capit is· and thymus s tud i es (NAS , 197 9 ) . 
b For an explana t ion of the absolute and relat ive r i s k  .odela see text page 14 . 

3 

60-day scenario 

9 , 2  " 10- 5 

9 " 10�5 

. leas t han 0 . 4  

9 - 5  x . lO 

... 

0 
.., "' 
.... 

..,; 
..... 

i 



IQM'Tlll-85 IN ll£ All1liFfEl£ - Wl1H SPB:IFtC IUmi«:E lO 1lE Fli!UC 1£/lll 
SIGIIF1(7l[E IF liE PRflllED CDfllWB) IRm Iff 1HIE MilE tslNil 

Kay 16,  1980 

f-1 C R P 

National Council on Radiation Protection and Measurements 

Washington, D, C .  
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PIIFACE 
The l!laticmal CoUI1Cil on Radiation Protection and lteasureJDIIIIts (m:IIP) on 

July l, 1975 published llCRP laport llo .  44 , 15r7ptoo.-85 in the Atlllllsphere -

Accuaul.ation, Biolo!d.cal Sil!!lifi.caDce, and Control Technology (HCRP , 197 5) , 

which was prepared by the Task Gro� on 85�tr. of the Council ' s  Scientific. 

eo-ittee 38 . That report dealt with the sources of 85�tr , its behavior in the 

acaosphere , the dose to exposed persons , and the biological significance of 

expoanre . 

This review supp�ts the 1975 report and brings it up to date with 

respect to the latest scientific information available on 85�tr , with the 

azcaption that the present review does DOt co1111 ider •tbods of rSIIOVing 85�tr 

from waste str- . The application of this information to the venting 

proposals developed for the Three ltlle Island ('DII) nuclear power station has 

been prepared at the request of The lloDOrable Richerd Thornburgh, Governor of 

the eo->mreal.th of PennsylVaDia. A copy of his letter to the President -of 

NCV dated April 30, 1980 is included as Appendix A. 

The l!lational CoUI1Cil on Radiation Protection and Meaaureants (IICliP) is a 

DOD-profit Corporation chartered by Congress in 1964 to , 810011g other things , 

"collect , analyze, develop , and disseainate in the public interest information 

and re..-ndations about • • •  protection agaillll t radiation • • . •  " The llCliP 

consists of 75 ....,..rs and its c....i trees include ..,re than an additional 400 

scientists . The DO%mal. procedures require thet the full lll!llbership be consulted 

i 
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and a consensus be reached before a report is issued as a formal NCllP report . 

In view of the urgency of the request made by Governor Thornburgh and the tight 

timetable illposed ,  the President of the llCRP acted UDder a provision in the 

NCIIP bylaws thet perllits the Board of Directors to issue statl!llleDts on its own 

authority . To acc:omplish the review, the President of the NCRP reactivated the 

Task Group on 85�tr ,  with certain amclificatioo.s in llll!lllbership . The llllllllbership 

of both the original Task Group and the present group are set out in Appendiz B ,  

together with a list o f  the _.,.rship o f  the NCllP . 

This 1s a report of the 1ICIIP prepared by the Task Group , as approved for 

release by the NCllP Board of Directors • . The report supplements the 1975 report 
. 85 and addresses current lalovledge of the biological effects of Kr, with 

particular reference to the proposals .ada to vent 5 7 , 000 C1 of this nuclide nov 

confined within the coo.tau-nt building of Tlii IIIIi t two .  In its evaluation , 

the NCllP vas in DO position to j udge the validity of the NRC estimate of the 

quantity of 85tcr .  Using this figure as a starting point , the dose to persona 

residing within SO llil.ea of the plant has been ea tilllated and the potential public 

health signific:ance addressed . 

Washington, D . C .  

Hay 14 . 1980 

11 

Warren K. Sinclair 
President , IICllP 



SlffoWr( 
This report is c011cerned with the poteutial health consequences that 

uy arise froa the proposed releue of · 57  , 000 curies of ltryptOD-85 via 

the t110 venting proposals made by the Nuclear Replatory CmaiasiOD (NllC) 
durin(l S day aad 60 day periods (NKC, l980a , l980b) . 

l. It has been c011cludad that methods of estimating the 

atmospheric dispersiOD and biological effects used in 

an earlier ret>Ort by the NCIP (lleport No , 44 , "KryptOD-85 

in the Atmosphere - Acc.-ulation , Biological Significaace , 

and Control Technology, "  NCIP 1975) c011tinue to be valid , 

2, CODcentratiODs of krypton-85 fr011 the plant boundary to a 

distance of fifty miles were estilllsted using accepted 

techniquaa of -teorological aaalyais , Calculated values 

of the expected cODcentrationa and doses are given in· 

Table l.  

3 .  Kisk estimates and ezpected health effects associated with 

these doses have been derived from the best available 

source, a report prepared by the United Nations Scientific 

Cmaittee 011 the Effects of Atomic Radiation (UNSC!AR, 1977) 

and are as given in Table 2. 

4 .  The basic question is whether the kryp ton-85 concentrations 

in the atmosphere will be sufficient to j ustify concern 

about skin or other types of caacer , The estimated effects 

of the 5-day scenario are as follows • for the .aximslly 

exposed individual at the site boundary , the risk of skin 

cancer would be 0 ,  000038 and the risk of other cancers 

would be 6 per b illion , For the population within 5 0  

miles 2 . 2  million , less than 0 , 07 skin tumors and no 
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more than 0, 00002 other tumors would be expected . 

S. The effects for the 60 day scenario are 3 to S times 

higher than the S day scenario , 

6. Caacer of the akin occurs no�ly in the general 

population primarily as a result of exposure to 

sunlight . The risk of skin cancer to the 1118Ximally 

exposed individual (5-day scenario) is estimated to 

be equivalent to about 20 hours of ezpoaure to sunlight , 

For the average person within 50 111iles , the risk would 

be equivalent to l .. a than 2 111inutes of ezpoaura to 

sunlight . 

7, The risk of cancers other than skin cancer to the 

average person within SO miles is equivalent to 25 

seconds of ezposure to the ionizing radiatiOD from 

nature, The dose to the lii&Zimally ezposed individual 

can be s1111ilarly shown to be equivalent to a'Dout 5 hours , 

of exposure to natural ionizing radiation , 

8. It is concluded that the exposures l:Uoaly to be 

received as a result of venting are not a valia 

basis "for concern with respect to health effects , 

2 



Table 2 Risk eatJ•ateaa oC radiat iglt induced canceu to� the 
. 85 . . . proposed S-day and 60-day Kr vent1na &Ct!!narioa 

SK I N  

r i s k  o f  a k i n  cancer f ro• be ta rad i a t ion to the 
•uxl .. lly exposed ind ividua l 

absolute risk .adel b 

relat ive risk .udal b 

r i s k  of akin cancer to the averaae ind ividual 
wi thin SO •Uea (absolute 1110del) 

nu�aber o f  akin cancers expected in a popula tion of 
6 2. 2 x 10 over their l i fet ime (rela t ive r is k  D>del) 

WIIOLE BODY 

•axi111.u• number of other expected cancers in 
populat ion f ro• whole body aa- i r rad iat ion 

ntnber o f  cancers in average person at the s i te 
bounda ry expoaed to whole body BBIAIRB radiat ion 

3 , 8  " 10-s 

2 , s  x 10�s 

S . l  " 10-8 

leas than 0 . 0 7 .  

8Skin cancer risk ea t i •atea a r e  baaed o n  t h e  t inea capitis and thy•ua studies ( NAS ,  1 9 7 9 ) . 
b For an explanation of the absolute and rela t ive r t a k  -dela 1' - see text paae • ,  

Table 1 - Eat1•u• ted concentration� o( 8SKr and expected 
doaea for the S-day and 60-day ven t lna acenar i oa 

5-day scenario 

•axl•u• o f f a t t e  concentrat ion 

•ax1- ind ividual doae8 

averaae concent ra t ion (within so •1) 

averaae dose (within SO •i) 

co llect ive doalo (within SO •U " 

60-day scenario 

•ax.lJIUII offaite concen t rat ion 

.axiau. ind ividual doaea 

averaae concentrat ion (within so •i) 

average doae (within 50 .t) 
collective doaa (within 50 at) " 

Concentrat ions 

0 . 3 pCi .-3 

4 .  S x 10-4 pCi .-
3 

o . o6 .
pet .-3 

1 , 8  x lf4 pCi ,.-3 

Skin 

o .ou are• 

2S peraon · rea 

O . OS4 are• 

118 peraon re• 

Doses 

.
60-day acenario 

leas than 0 . 4  

Who le Body 

. 8 x 10-S •rem 

0. 19 person re11 

0 . 14 area 

4 " 10-4 area 

0 . 92 person rem 

8Tbia ta a hypo thet1eal person who r -ains a t  one point on the fence11ne fo r the durat ion o f  the �eleaa e .  

barea l a  one-thouaand th o f  a r . .  wbiclt t a  t h a  . uni t of doae equiva len t ,  For tlte purpoaea o f  tltia repor t ,  
the nuaber o f  re.a aay be considered equal to tlte nuabdr o f  rada ( the uni t  of abaorbed doae) . 

"The poJ>ulat ion within 50 •ilea ta aaauaed to be 2 . 2  a U Uon . peraona (HRC, 1979) , 

2a 



1. IB£l..!Fitefl'S SmCE PlllLICATIOO (F fiCII' REPmT NO. Ll4 
Physical Propercies and Produccion Races 

Krypcf is an inerc gas wich a nacural abundance in che ac-sphere of 

1 . 14 ± 0. 01 pares per mlllion by vol1111111 (Wease ,  1977) . Nuclear fission 

produces sizable quancities of 85Kr which, with a 10 . 76-year half-life , 

accUIIIIll.ate in the acmosphere. 85Kr decays , 99 . 6 percenr o.f the cillle ,  to 

stable 
85Rb by emicting a beta particle with maxiaua energy of 0 . 672 MeV; 

0 . 4  percent of the decays consist of a ·beta panicle with a 1ll8ldlllum energy 

of 0 . 15 MeV, followed by a 0 . 514 MeV glllllll& ray (Lederer .ll .!!· , 196 7 ) . 

Sources of 85Kr besides the nuclear power iudus cry include nuclear 

weapons teats , nuclear reactors used to produce plutonium for weapons , cosmic 

ray incluced atmospheric reactions with atmospheric 84Kr , and spontaneous fission 

of naturally occurring uraui1111. Between 1945 and 1962 • .  approximately 3 1118gscuries 

of 85Kr ware introducecl into the atmosphere by weapons tests (tlNSCEAll, 1977) . 

Plutonium production in the Uuitecl S tates through 1966 introduced another 15 MCi . 

.Adclitional 85Kr was produced after 1966 in the Unit eel S tates , but at INCh reclucad 

rates and -s produced before aucl after 1966 by weapons procluctl.on prograu in 

other countries . 

Emissions of 
85

Kr fro. the nuclear fuel cycle will increasingly become the 

doaiuant source of 85Kr . During normal operations , 
85Kr geueratecl in a nuclear 

reactor is contained in the fuel rods and is released only during reprocessing 

when the fuel rods are clisass8111blad. Reprocessing planes do not at present 

control releases of 85Kr auc1 depend instead on dilution of the gas after discharge 

3 
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to the atlll>aphere . 85Kr can also be relaasecl to the reactor contaiiaeut building 

aucl the ienaral atmosphere in the event of a severe accident associated with core 

dauge . Effective January 1, 1983 ,  goverameut regulations in the United States 

will limit releases of 85
Kr froa the urauiua fuel cycle to a II&Z1liUIII of 

50 , 000 Ci per thousaucl 1118gawatts of electricity (GWe) produced (en, 1979) . 

This will require retention of about 80 percent of the total production of 85Kr .  

Nevertheless , the total 8110111lt of 
85

Kr t o  b e  released in the fucure will continua 

to depencl primarily on the 8110111lt of electric power generated by nuclear reactors . 

In NCBP Report No. 44 (NCBP , 1975) , Nichols and Binford ' s  (1971) projections of 

nuclear power generated through the year 2000 were usecl to predict 85
Kr 

generation auc1 releas e .  These authors proj ected 35 3  GWe of installed nuclear 

power in the world in 1980 ,  1 , 660 GWe in 1990 , and 4 , 500 GWe in 2000 . In 1975 , 

the National Radiological Protection Boarcl of the Unitecl Eingdoa predicted 

approximately 1 , 200 GWe in 1990 aucl 3 , 100 GWe in 2000 ( Fig. 1 of Kelly .ll .!!· ,  

1975) . The Uuitecl Nations Scientific COmmit tee on the Effects of Ata.ic Radiation 

(tlNSCEAll, 1977) 110�e recently preclicted 2 ,  000 GW e in the year 2000 , a figure . 

substantially less than the 4 , 500 GWe preclicted by Nichols aucl Binford (1971) 

which was us ecl  in NCIP Report No• 44 . A reeeut report by the U. S .  Deparclll8nt of 

Energy (1979) predicted 400 GWe in the Uuitecl Scates in the year 2000 which -s 

similarly much below the 1 , 000 GWe preclictiou for U . S . nuclear generating 

capacity in the year 2000 contained in NCBP Report No. 44 . These rt!ductions in 

estimated future nuclear power generation result in correspoucling recluctious of 

estill&tecl accUIIIIll.ation of 85Kr in the atmosphere. 

4 



Diffusion in the Atmosphere 

Measurement 

No . 44 indica ted 

of 
85

Kr in the atmosphere since publication of NCRP Report 

a concentration of 19 . 5 pCi/m
3 

in 1977 ( Rozanski , 1979) . 

This value is substantially below the predicted value of about 55 pCi/m 
3 

shown 

in Fig . 6 of NCRP Report No. 44 , which may be due to the lack of reprocessing 

in recent years , or to the s lowed growth rate of nuclear power in the United 

S tates and elsewhere. NCRP Report No . 44 assumed releas e of 
85

Kr in the yesr 

generated , an assumption which has not been realized due to the moratorium on 

reprocessing in the United S taces . The exacl: reason for the discrepancy is no t 

understood ac chis l:ime and furcher consideration of the matl:er is warranted . 

The mechanisms of diffusion of 
85

Kr from paine sources , like diffusion o f  

other gaseous contaminants , was well understood at the t ime o f  publication of 

IICRP Reporc llo . 44 . More recutly , the Air Resources Laboratory of the 

National Oceanic and Atmospheric Adminiscration has published a study of the 

diffusion of 
85

Kr being released from the Savannah River plane (Telegadas � &· , 
1980) . By making concurrent measurements of meteorological parameters , 

85
Kr 

concentrations downwind , and 
85Kr release rates , an unusual opporcunity was 

provided to verify the 111:1dels used in forecasts of the environmental consequences 

of 
85

Kr releases at distances of 20 to 90 !Iiles , The 111:1dels yielded predictions 

that proved to be 2 to 4 times greater than the observed values , which indicates 

a conservatism in the models erring , however , on the safe sid e .  

268 

Dosimetry 

Dose calculations in NCRP Report No . 44 ar.e in good agreement with values 

reported in 197 5 by the National Radiological -Protection Board of the United 

Kingdom (Kelly � al . , 1975) . Kelly � !!_. (1975) quoted an annual dose of 

2 . 5 mrad/y to the skin surface due to exposure to a cloud of 
85

Kr of 1 pCi/g 

air . This is equivalent to a dose of 1 . 93 rad/y due to a cloud o f  85Kr at a 

concentration of 1 �Ci/m
3 

at standard temperature and pressur e ,  in very good 

agreement with the value of 1 . 8 rad/y rep orted in NCRP Report No . 44 (Table 13 , 

p .  30 ) . Kelly � !!_. reported a dos e  of 1. 6 x 10
-2 

rads /y to the shallow 

tissue and gonads due to external 
85

Kr exposure at a concentration of 1 � Ci/m
3

, 

also in good agreement with values reported in NCRP Report llo . 44 . In calculating 

population doses , however ,  Kelly � al . reduced the skin dose by a factor of 

0. 6 to convert the surface dose to that at a depth of 7 mg/m2 
and they reduced 

the shallow tissue and gonad dose by a factor of 0 . 4  to account for time spent 

indoors . This correction factor is of questionable applicability in the Three 

Mile Island situation and is not used in this report . Nor were these factors 

used in NCRP Report llo . 44 . Kelly � !!_. also took no account of the dose due 

to inhaled krypton, referring to a report showing that the internal dose is 

small in comparison with the skin and whole bOdy dose (Whitton , 1968) .  This 

observation is in agreement with calculations in NCRP Report No . 44 . 

Harley and Pasternack (1977) calculated doses due to internal 
85

Kr to cells 

of particular importance in human carcinogenesis ; namely , hematopoietic s tem 

cells , osteoprogenitor cells on bone surfaces , and basal cells in bronchial 

6 



epithel.i-. Their c:alc:ulatecl closes are iu good asre......,t with the internal whole 

body dose (7 . 4  x 10-4 rad a3/pCi y) abowD in Table l3 (p.  30) of NCBP Report 

No . 44" . Work on behavior of 85Kr withiD the body fallawiDg iDhel.atiou was not 

disc:uasecl in NCll1' Report No .  44 . Bac:at iDhel.ation ezperimeDts usiDg adult 

beagles bave shDWD that the highest partition c:oeffic:iats were for lUDgs , bone 

aarraw, and fat (Willard .!!:_ .!!.· , 1978) .  Earlier ezperimellts by the same sraup 

using rata shawecl that doses froa 85Kr tended to be highest in the adrenals a11d 

body fat (Willard and Ballou, 1977) • The large iutestiDes wers fOUDd to bave 
prolonged desaturatiau times whic:h were relarecl to the presenc:e of air or gas 

poc:lr.ets in this arlaJl. 

Cohu .!.!:. al . (1979) have studied the internal dose fraa inhaled trac:es of 

85Kr in h- wluuteers . The longest retention times were fouud to be iu the 

ahdDIIIIID and ttdgh fat deposits . Cohu .!!:_ .!!.· (1979) uate that the high retRUtion 

in this area uec:essitates a saall adjustaellt of the gonadal dos e .  However , their 

results are iu good asrel!lllll1lt with earlier studies usiug wlUDteers aud sbowiug 

sreatest uptake and longest reteutiou in heaVier . fatter people (Turlr.iD aud 
Maslr.alev, 1975) .  

The possibility that inhaled 85Kr uy c:ouc:eutrate in fetal tissues has beau 

s tudied usiDg pregua1lt ewu (Audrev .!!:. .!!.· ,  1978) .  85Kr c:onc:entratiCIIIS in the 

fetal tissues were faUDd to be sillilar to or lower thaD c:auc:eutratious iu eve 

tissues , i.Ddic:atiug DO spec:ial exposures of the fetus . 

7 
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Willard .!.!:. .!!.· (1980) have beeD studying sroups of rats ezpoaed c:autinuausly 

to 85Kr a�apheres at .,...urecl surfac:e close rates to the skiD of 2750 , 370 , 
J8 rad/y. After lS -tha Of ezposure, DO effec:ts OD survival had beaU observed. 

There also had been DO effec:t au weight gaiil , sud after oue year of exposure, ua 

iudic:atiODB of le""-1&. DeFord aDd Ballou (1980) have also reported studies of 

Dewbom rats in 85Kr a�pheres receiviDg total body radiatiau af . l , OOD-4 , 800 

rads . While radiatiDil derutitis , stunted srawth, and abnoxaal. de...,la_.,t were 

seeu at higher closes , whale body doses of l, 000 rads c:aused uo observable effec:ts . 

The Uuitecl States Eavi:rDIIIImltal Protec:tiau Ageuc:y has beau studyiDg the 

effec:ts of exposures to 8� siuc:e l97l, using various aui1l&l IIKidels (ltirlr., 1980) . 

Exposures of guinea pigs to very high c:ouc:eutratiaua of 8� in c:yliudrital 

c:haabers appraxf.matiug iufiuite beta c:loud ezposures have yialdecl exc:eu c:asea of 

lyaphac:ytic: le""-ia in f�e , but - aale , � . A total of 25 c:ases out of 

176 auiaals (14 perc:eut) bave been observed to date in auiaals exposed at closes 

of lS , 172 rads to the skin or leas , with no c:ases observed iu 45 auiaals exposed 

at higher dasss (25 , 542 rada to the skin or aare) , aud five c:asea observecl in 53 

c:outral auiaals (9 perc:eut) . Subata11tial life shorte11iug has beeu seeu in the 

higher dose a1liaals (life table aJlalysea of the data · have not yet beeu c:auduc:tecl) • 

The uperimeDt wae arigiually deaiguecl to study lethality of 85Kr at very high 

closes and thus wae uot of optt.al design to investigate loug- tera sequalae suc:h 

as leulr.eloia. D.rlr. is c:urre11tly replic:atiDg the experiaeut , but results will uot 

be available far several years . 
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Kirk (1980) also bas bean studying skin tumor incidence in Sprague-Dawley 
. 85 caesarean derived (CD) rats iDaersed in a Kr atmosphere. PreUmiD.ary analysis 

indi;ates a lifetime risk of an individual 8llimal developing at leas t one tumor 

of 7 x 10
-S 

per rad. Moat of the &llimal.a had several tumors and, coUDting each 

-4 
twllllr separately , the risk was 1. S x 10 tumors per rad . Data analysis is 

continuing ,  but the rasults seem to be in agreemeDt with tumor incidence in 

ule ( CD) rats foUDd by Albert .!5. .!!· (1967) on exposure of (CD) rats to electrons 

with an 0. 35 ... � penetration. 

HCIP Report Ho. 44 no ted the poaaibUity that the carcinogenic effects of 

85Kr beta radiation _on akin llight be mlwlced by ultraviolat (liV) radiation and 

rec-nded that axperi-tal studies be initiated . Laboratory studies that have 

since been lllldertaka have d-. trated that the two kinds of radiation do 

interac t ,  but ill c011plex ways that are noi yet llllders toocl (Burns � .!!• ,  1976;  

Burns , 1980) . The filldiDp of these .Cudias are taka into couideration 1ll 

diacuaaion of the health iaoplicatioaa of the tbree Hl.le Island 85Kr release 

later in this report . 

llathods of Co1ltrol 
'Ella •thod of re.ov1DS 85

Kr fr- pass prior to ventiq to the at.,sphere 

were &1110 rev1etNd ill HCIP laport Ho. 44 . There � been recllllt developments 

ill tba fielll, but these were not revievecl for the purposes of chis report . 

9 
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2. ImE ESTIW\ltS AD1 1HE  Pmm � ll:I.M 

In the course of its review, the NCIP examined the reports of the Nuclear 

Regulatory eo-isaion and Metropolitan Edison, 1ll which the radiological 

c:ouequances of thl!o release o f. the krypton-85 are assessed (Met ; Ed . ,  197 9 ;  

NRC ,  1980a , 1980b ; Danton, 1980) . I n  addition , the CoUDc:U initiated m 

independent estimate utUiziDg _ the £acUities of the Air Resources Laboratories 

of the National Oceanic and Atmospheric: Administration (NOAA) . rha dose 

c:slc:ulationa were based on the Nuclear Regulatory Collllllisaion estimate that 

there are 5 7 , 000 C1 of krypton-85 now confined within the c:ontaimaent buU&g 
and that this would be tba quantity of radioactive ll&terial discharged to the 

atmosphere. 

Two scllllarios ware malyzed . In the first ,  the 5 7 , 000 Ci wonld be raleued 

at a Ullifona rate of 0 . 13 C1/s when ac..spheric cooclitions Mt c:erta:ln predeterllliDed 

criteria (Type D stability or better and a wind velocity of at least 5 a/ a (ll mph) ) • 

The total time for the raleaae would be UO h (5 days ) , but th1a would be spr..O 

over a lotLpr period , deplllldiDg on .. teorological cooclitions. 

In the second acllllario , the kryptoa-85 vas asSUIIed to be released at a 

Ulliform rate of 0. 011 Ci/s over a sixty-day period , 1D which tba wind rose was 

typical of that for J,... and July and &CIIaspheric stability vas Claas D 50 perccc 

of the tiM ud Class I 50 perctlllt . The - V:lnd velocity for Class D conditions 

was asau.ed to be 4 ala (9 !lpb) and the Class I ... wind velocity was asa.-.1 to 
be 2 ala (4 . 5  IIPh> . 

10 



" ... ... .. . 
The aroUIId level concentratiDII. of krypton-85 was calculated at various ::r ,. ... .. " B ... " 

distances fr01a the point of groUIId level relaaa e ,  using wall-verified techniques 
" li :: .... . c ... ... .. 0 

in use for ID&IlY years at NOAA and elsewhere. I t  is relevant that the 1118111bers o f  
.. ... " .. 0 ' ... g ... .. 

the NOAA staff. who assisted the RCBP in the work on this report have recently ... 5 c i : .. 
published a report of the kryptoD-85 surface air concentrations within 150 km .. ::r • i .. " .. ..  
( 94 111) of the Savllllll&b River plant during the period March 197 5 through "' ... ,. 

v o  "' .. ... 
September 1977 , in which the calculated ltryptcD-85 concentrations were verified 1!. " . ... g ... .. .. =. ;  by a network of cryogenic kryptOD-85 saapling stations (Telegadas � .!!· , 1980) . .. .. t c  
During the 31-IIIOIIth sa.pling peri od , the average krypton emission fr01a normal • ... ,. " .. .. ... .. .. ,. .. 
operations at the Savazm.ah River plant varied fr01a a monthly low valua of 2300 C1 i .&> .. Iii .. ... 
to a 1IIU1mum of 98 • 000 Ci . In only five monthe were the emissions less than .. ... .. ,. 0 .. .. 0 .  ... " 30 , 000 C1/mo , and for twenty IIDDthe the ell1ssions exceeded 50 , 000 Ci/mo . The .. .. .. ,. .. ... .. .. 
required meteorological data were recorded continuously during this period , ;.. " 0  c ... 1!. t 8"  providing m opportUDity to verify existing dispersion models such as the one ... ... ... .. .. 0 .. 0 used to prepare the dose estimates prasanted in this report . Generally , these ... " ... .. 

... ;, .&> ... c " ! !;"  models were foUIId to be conservative, i . e . , they tended to overestimate the ., .. .. .. 0 ... " � g  concentrations . .. ,. .. i .. . 

§ ... 
The mean concentration during each of the scenarios was then calculated at . .. a .. ... ... 

tha fenceline ( 600 m) and at distances of 1 mile ( 1 , 600 m) , 10 111 (16 , 000 m) , and 
"' 0 .. .... ... ... "' .. � .. 

50 111 ( 80 , 000 m) from the plant , and soma of thes e are quoted in Table 1 .  To 
"" ""  .. c 0 ... "' ""  
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l mi -re made using the average co11.centration at a dietmce of l/2 mi. The 

average COII.cell.tracion wae thell. c011puted within each of silttee��. sectors within 

several IUUluli aroUIId the point of raleaee to a distance of SO 111 . 

Tha estimated co11.centratioll. was then co11.verted to a dose rate for the skill 

aDd total body. The convers:on factor used to c011pute the dose rate to the skill 

fr011 a give11 coll.ceDtration of krypto11.-8S is 4 . 9  111rad a3/11Ci d (page 30 of 

N Cil'  lleport No .  44)  • 

0 . 038 111rad a3/11Ci d .  

The COilversiOil rate for estimating whole body dose 1e 

The per capita dose for the durati011 of tbe releaee was then C""9uted froa the 
per capita dose rate. The populatiOil dose was calculated ae the product of the 

per capita dose within each sector t� the 11.UIIIber of people withi11 that sector. 

The estimated dose rates all.d collective doses froa the f•cel:LU to SO IIi are 

sUIIIIII1'1zed in Table l. The ....:l..a dose would be at the f•celina (600 a) . For 

the 5-day caee, a11. illdividual located ·at a point 011. the f•celille would racaiYe a 

dose of 7 . 4  =• to the skill all.d 0 . 06 =• to the whole body. For the 6G-day caee,  

the skill dose at  the fenceline would be 1 8  =• 81ld the whole body dose 0 . 14 =•· 

This calculatioll. applies to the average per SOil 011. the f81lcelina. If the perao11. 

r8118ill.ed at the point of ..n- will.d dizect1011 , the values would be higher by 
a factor of 3 or 4 .  

For the 5-day sc...ario ,  the 2 . 2  llilli011 living withill SO  IIi would receive a 

skill dose of 2S perao..-r• 81ld a whole body dose of 0 . ].9 pers01>-rem. This would 

be illcreeaed to U8 perao..-r• to the skill aDd 0 . 92 peraOit-rf!ll. 11hole body for •the 

60-day ,sc81lario . The per capita skill aDd whole body doses are O . OS4 =• 81ld 0. 0004 ar•, 

raepectively . The 5-day sc81lario gives lower doses because it is ass--' that the 

.periods of diecharge would be selected so as to prOvide SOIIIIIIbat .,re favorable 

��&teorological circ.-t81lCes thai!. would be true durillg the 60-day period. 

13 
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3. ESTil'AlED 1£1\.iH EFfECIS 
For total body irradiatiOil froa g .... rays , the risk of C&llcer is l >: 10-4 

per r•, obUinad froa the 1977 report of the llllited NatiOII.S Sciatific eo-ittee 

on the Effecu of Atollic Bacliatioll. (UNSCEA!l, 1977) . a value similar to that derived 

by other natiOilal all.d illternatiOilal groups . Using this risk coefficie11.t , aDd the 

eatill&ted coUectiYe a- dose of 0 . 19 perao11.-rf!ll. for the 5-day sce��.ario , it is 

estimated that the dose froa paet:rating <a-> radiation would yield 11.0 1110:re 
-s th81l 2 :o: 10 cacers ill the lifetila of the populatio11, i . e . , there 1e Ollly a 

2 ill 100 , 000 chace that my cacer would be produced . By the S811e calculati.on , 

the estill&ted 11....,er of Caii.Cers for the 6G-day scenario would be 9 . 6  :o: lO-s . 

The rialt of skill Call.cer froa the beta radiatioo wae tha cOII.Sidered . Although 

All illc:raaee in skill C81lCer foU...,...ng high doses of g- &lld z-radiati011 has been 

observed ill soae groups of h,_.. beiqa receiving high localized doses of 

rediati011, other large aeries , illcluding those in Hiroshima aDd llagasaki 8lld the 

British study of patients treated for mltyloaing sp011dylltie , have showll "11.0 

UICeaa cacera of the skill (UNSCEA!l, 197 7 ;  HAS ,  197 2 ;  Albert 8lld Ollra11. , 1968 ; 8lld 

HAS ,  1979) . The h.-11. data are illedeqnate to establish a doae-reapoll.se curve , 

particularly ill the regi011 below about 400 r• of :o:- or a--ray radiation. 

.uu-1. studies illdicate that the dose-respoii.Se curve is curvilinear upwards , a11.d 

that dec:raaeiq dose rate does decrease the illcideii.Ce froa a giv81l dose (Albert 

.!! .!!· .  1961) . 
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In the recent National Academy of Sciences report (NAS , 1979) of the various 

available human s tudies , only two studies , both involving x radiation , were deemed 

to be sui table for making risk estimates for partial body irradiation . These 

involved treatment for ringworm of the scalp ( tinea capitis) (Shore � .!!· ,  1976 ) 

and enlarged th}'111US (Hempelmann � .!!_. ,  1975) . Linear interpolation fr0111 high 

doses (mean doses of 700 and 300 rem, .respectively) was used , and a number of 

caveats were given (see below and NAS ,  1979) . Risk es timates of 1 . 02 and 0 . 44 skin 
6 . 1 cancers per 10 person-year-rem (PYR) were thus obtained . 

If a risk coefficient of 1 x 10-6 
per PYR is used , and a 5D-year period of 

tumor formation is assumed , the 118 person-rem from 85Kr beta radiation (for the 

6D-day case) would yield 50 x 25 x 10-6 
• 1 . 25 x 10-3 cancer in the 2 . 2  x 106 

persons from which the value of 25 person-rema was derived . The corresponding risk 

to the highest-dose individual of 7 mrem would be l x 10-6 x 50 x 0 . 007 • 3 . 5 x 10-7 

(1 .  e . , less than one in a million) . 

The above risk estimates for skin cancer are re-estimated below , us ing recent 

data derived fr0111 the tinea capitis series of cases (Albert , 1980) . For · the 

purposes of this report , all factors will be selected to maximize the risk. The 

net effect of this procedure will almost certainly overestimate the true situation . 

Both the absolute and the relative risk 110dels are used to calculate the incidence ,  

as follows . 

1 All of the cancers were basal cell carcinomas , 
therapy and are associated with low mortal i ty .  
following irradiation f o r  either tinea capitis 

15 

which are amenable to 
No melanomas have occurred 

or enlarged th}'111US . 
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The incidence of skin cancer (basal cell carcinoma) among patients in the 

tinea capitis series has been 8 . 9 percent , 35 years post irradiation at a scalp 

dose of 500 rem. This compares to an incidence of 0. 5 percent in the unexposed 

control groups , giving a net increased incidence of 8. 4 percent . Assllllling 
-4 

linearity of dose response,  the resulting risk estimate is 1. 7 x 10 cases of 

scalp cancer per rem. If one assumes the risk to the total skin surface is 

proporti onal to the area irradiated , and that the skin of the scalp is 3 . 3  percent 

of the whole body, the cancer risk per r811l of skin irradiation will be 51 x 10-4 , 

Since the average beta dose for the 5-day release has been es timated to be 0. 01 mrem, 

the risk to the average individual within 50 miles of the release would be 

(51 x 10-4) (0. 01 x 10-3) • 5 . 1  x 10-8 or about five in 100 million. The risk to 

the maximally exposed person ( 7  . 4  mrem) would be about 3 . 8  x 10-5 , or about 

4 per 100 , 000. The number of skin cancers that might result fr0111 this exposure 

among the 2 . 2  million people living within 50 mi would be less than one during 

their lifetime. Because the period o f  tumor formation in the studies used for 

these calculations includes only the first 15 years pos t exposure , the appearance 

of additional tumors may increase these absolute risk estimates by a factor of 

perhaps 2 or 3 .  

In applying the relative risk model, i t  i s  assumed that the risk o f  cancer 

in the exposed group remains a constant multiple of the normal incidence during 

the entire life span of the exposed population. The tumor data collected to date 

are not inconsistent with that assumption . From the data , the relative risk at 

500 rem would be 8 . 9  percent/0 . 5  percent • 17 . 8 , compared to a risk (by definition) 

16 



Table 2 - Risk estimates
8 

of radia t iqn induced cancers fol' the 
85 . . . 

proposed 5-day and 6G-day Kr venting s cenarios 

SKIN 

risk o f  skin cancer from beta radiation to the 
maximally exposed ind ividual 

absolute risk 1110del 
b 

relative risk IIIOdel
b 

r isk of skin cancer to the average i nd ividual 
within 50 lliles (absolute 11odel) 

number o f  skin cancers expected in a population of 

2 . 2 x 106 over thsir l i f e t i•e (relative risk B>del) 

WHOLE BODY 

maxt.uaa number of other expected cancers in 
population froa whole body ga...., irrad i a t ion 

number of cancers in average person at the s i t e  
boundary exposed to whole body gamma radiat ion 

5-dlly scenario 

3 , 8  x. 10-s 
2 , 5  X 10-S 

5 , 1  X 10-8 

leas than 0 . 07 

8
Skin cancer risk es tima tes are based on the t inea cap itis and thymus s tudies (NAS , 1979) . 

b
For an exp lanation of the absolute and relative risk models see text page 14 . 
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4. CCWAAISI}l Cf I£Allll EFFECTS Willi EFFECTS Cf SUUGIT NID MlUPAL IOf�IZING RADIATION 
Sunlight 

It helps to put these risk estimates into perspective to compare them with 

the skin cancer risk associated with exposure to sunlight and the risk of other 

cancers due to exposure to gamma radiation from natural sources . 

If we take the normal skin cancer risk to be O . l  per lifetime , and assume that 

the average person spends lO percent of the time out of doors in the sunlight 

(87 5  h/y) , and make the further assumption that all skin cancers are due to 

sunlight , the probability of developing a skin cancer is : 

0 . 1  -6 l. 6 x lO per hour of exposure to sunlight . (8751 xTtoY) 

By the absolute risk model , we have seen that the probab ili ty that the average 

person within 50 mi of the point of discharge during the 5-day release will develop 

skin cancer is about 5 x _lO-S . The equivalent "carcinogenic sunshine do�e" would 

in this case be approximately 

" 10-s 
3 " l0-2 h ( l . S min) . 

1 . 6  " l0-6 

In short ,  the carcinogenic potential of the krypton-85 ,  so far as the average 

person is concerned , will be equivalent to about 2 minutes of exposure to sunlight . 
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Natural Ionizing Radiation 

The significance of the gamma component of exposure can best be put into 

perspective by C0111parison with exposure to natural background, which can be 

taken to be 100 mrem/y on average in the United States . 

At this annual dose rate, the per capita dose within 50 miles from penetrating -5 radiation (8 " 10 mrem) for the 5-day scenario is equivalent to 25 s of exposure 
to the radiation from nature. The dose to the maximally exposed individual 
(0. 06 mrem) can be similarly shown to be equivalent to 5 . 5  h of exposure to 

natural iOnizing radiation. 
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5. CCNa.J.SICii 
It is concluded that tha ezpoaures likely to be received as a result o f  

venting sre n o t  a valid basis for - concern with respect to heal th eff ects . 
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Meaux A 
April 30 , 19 80 

Dear Dr .  S inclair : 

Your interest in sss isting the Commonwealth of P ennsylvania in 

evaluatin& any safety and hsalth consequences of the proposals co vent 

krypton-85 radioactive gas at the Three Mile Island Nuclear Power S tation 

hss been conveyed to Ill& by Paul Critchlow of my staf f . 

Aa you know , I have been seeking technical advice on this important 

is sue fr01D. as wide a range of  responsible and respected authorities as 

poss ib le . I certainly would ... lc01D.8 the invo lvement of the NCRP in this 

crucial fact findin3 and evaulation proces s .  

Toward that and I am for.��ally askinz the Council t o  undertake an 

independent study o f  any safety mel health consequences o f  the various 

venting p roposals . It is my Ullderstanding that you wish to limit such a 

scudy to that question and that is suitable to 11111 . 

In o rder to comply with a May 16 deadline for my pub lic c0111111en t  on 

this matter to the Nuclear llagulato ry Commission I would ask that you 

comp lete your analysis and report no later than that dat e  if puasib l e .  

! t  is al.ao my understanding that t h e  C01111110nwealth will be willLng 

to reimburse reasonable e�enses incurred during the course of your 

effort . Please feel free to draw upon the resources of any relevant 

Depar tlllellt or Agency in the S tate Go>vel'11!11ent . 

Agai:>. , let ma thank you on behalf of Pennsylvania cit izens for your 

interest in helpi:>.g us to resolve this fairly comp lex and trouble some 

issue . 

I haps you will con tact • or Paul Critchlow wi th my further 

quescians • 

Sincerely yeurs , 

Dick ThOrnburgh , Gove �or 
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EXECU T I V E  OFFI C E  OF T H E  P R E S I D E N T  
C OU N C I L  ON ENVI R O N M ENTAL QUALITY 

722 JAQC:SON PLACE. N. W. 
WASHtNGTON, D. C. 20008 

May 19 , 1980 

Samuel J. Chi.lk, Secretary 
U . S .  Nuclear Regulatory Collllllissiot 
Waahington, D . C .  20555 

Dear Secretary Chilk: 

The Council has reviewed the environmental assessment for the decontamination 
of the Three Mile Island Unit 2 reactor building atmosphere (NUREG-0662) 
and Addenda. We have considered the assessment ' s  discussion of alternatives 
and staff ' s  conclusion that all of the alternatives fOr removing the 
contaminated atmosphere from the reactor building at TMl can be implemented 
with little risk to the health and safety of the public from resulting 
effluents and can be carried out in full compliance with the Commission ' s  
regulations and applicable requirements .  According t o  sta ff ' s  calculations , 
this decontamination activity will have no significant environmental 
impacts . The Council also notes that staff has determined that the 
proposed action will not limit the choice of reasonable alternatives for 
the future steps in the TMl cleanup program. 40 C . F . R .  1506 . 1  (1979) . 

Staff has stated that purging of the containment at TMI will allow 
greater personnel access to the reactor building which in turn would 
permit needed maintenance of instrumentation and equipment required to 
keep the reactor in a safe shutdown condition. It is also staff' s  
conclusion that prompt purging i s  in the best interest of public health 
and safety (SECY-8Q-132) .  As the Council has stated before in its 
communications with the Nuclear Regulatory Commission regarding TMI ,  
public health an d  safety i s  of paramount concern t o  the Council . 

At a meeting with representatives of NRC staff and General Counsel ' s  
office on March 3 1 ,  1980 , our staff explained their substantive comments 
on the Environmental Assessment . We strongly urge NRC staff to make the 
revisions and additions suggested by the Council at that meeting. 
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The Council has made no technical review of NUREG-0662 . .and A(ldenda. For 
this proposal, the Council defers to the Commission' s judgment on sach 
issues. However , based on the assumption that the Council' s  c..-ents on 
the environmental documents will be tended to and relying on the NRC 
staff ' s  technical analysis and representations referred to above, the 
Council is of the view that as a matter of procedure, staff ' s  proposal 
does not violate 40 c . F . R. I 1506. 1 (1979) (Limitations on actions 
during NEPA process) of the Council ' s  regulations implementing the 
National Environmental Policy Act. 

Sincerely, � -;;?tl?# . 
NICHOLAS C. YOST 
General Counsel 



Yo rk County. Industrial Development Corporation 
Y O R K .  P E N N S Y L V A N I A  , 7 4 0 1 , 3 E A S T  M A R K E T  S T R E E T  

J o h n  J .  B e l l  
K X K C U T I Y K  D I II K C T O II  

May 1 9, 1 980 

Mr. Harold Denton 
United States Nuclear Regulatory C ommission 
W �ington, D. C .  2 0 5 5 5  

Dear Sir: 

The attached Resolution was adopted unanimously by the York 
C ounty Industrial Development C orporation Board of Directors 
on May 13, 1 980, 

We urge you to do w hatever you can to expedite the cleanup at 
Three Mile Island and return of units to productive use.  

JJB / j d 
Enclosure 

Very truly yours, 

9:!w: �  John J .  Bell 
Executive Director 

photo� (717) a. 

Yo rk Coun ty Ind ustrial Development Corporation 
1 3  E A S T  M A R K E T S T R E E T  Y O R K .  P E N N S Y L V A N I A  , 7 4 0 , 

J o h n  J .  B e l l  p/wfll (717) 846-8879 . K X K C U T I Y K  D I II K C T O II 

282 

Whereas South C entr3.1. Pennsylvania (including York C ounty) 
experienced a nuclear accident beginning March 2 8,' 1 97 9 ,  and 

Whereas the area ' s  economy has suffered through the need to buy 
high c ost replac ement pow e r  and 

Whereas the Nation ' s  negative Balanc e of Payments has w idened 
by inc reasing oil imports for pow er generation and 

Whereas the controlled clean up of TMI Unit #2 is a requisite if 
w e  are to maintain the orderly grow th of the area and protect the 
health of our people, and 

Whereas, current delays in the cle an-up process have resulted 
from c ontroversy over the orderly release of krypton gas in small 
amounts, and 

Whereas, the NRC , DE R, and the Governor ' s  C ommission Report 
of February 2 6, 1 980, have all indic ated that the release of such gas 
can be accomplished in a safe manner w ell below normal radiation 
levels experienc ed in everyday life, 

Now , therefore be it re solved that the Board of Direc tors of the 
York C ounty Industrial Development C orporation urge the Governor, 
the Secretary of DER, the NRC , the EPA and other intere sted parties 
to proceed expeditiously w ith controlled venting of the krypton gas 
and proceed w ith the clean up so that we c an avoid added threats to 
the health and w elfare of our citizenry. 



e 
Department of Energy 
Washington, D.C. 20585 

WY 1 '1  1980 \ 

Mr . W i l l iam J .  Di rcks 
Act i ng Execut ive Director 

for Ope rat ions 
u . s .  Nuc lear Reg ula tory Commiss ion 
Wash ing ton , D . C .  2 0 5 5 5  

De a r  Mr . Dircks : 

The Department of Ene rgy ( DOE )  has rev iewed the • Env i ronmental 
Asses sment for Decontam i nat ion of the Three Mile I sland Un it 2 
Reactor Build i ng Atmosphere• ( NUREG-0 6 6 2 , March 1 9 8 0 ) and 
Addendum 2 ( April 1 9 8 0 ) . The document represents a comprehen
s ive ef fort by your staff to accurately assess the env i ron
mental e f fects of the proposal . Our rev iew has , howeve r ,  
ident if ied several areas where add i t ional informa t ion or 
c l a r i f icat ion would enable a more complete asses��nt of 
pote ntial e f fects of the removal of krypton gas (�r- 8 5 )  from 
the reactor b u i l d i ng .  The following comme nts are offered 
for your cons iderat ion : 

• 

The accident analys is for each al ternative , includ i ng the 
proposed act ion , should incl ude est ima tes of the

'
proba

b i l i ty of occurrence of the wors t case scenarios . Th is 
would pe rm i t  a more comple te eval uation of the pote ntial 
for adve rse health and safety impacts . 

A more pre c i se e s t imate of the t ime necessary to implement 
the various alternatives should be prov ided because of the 
importance of th i s  factor in the overa l l  dec i s ion-mak ing 
proce s s . Es t imates should be based on rea l i s t ic proj ect ions 
of an accele rated cons truct ion/tes t ing program for each 
al ternat ive . 

The potential hazards associ ated w i th the storage of Kr- 8 5  
s hould b e  quant if ied t o  the extent pos s ible in order to 
be tter re flect the ser iousness of problems assoc iated w i th 
the storage . 
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A more deta iled descript ion of the moni tor ing program for 
the proposed act ion would be helpful . Advanced monitoring 
to cal ibrate and ve r i fy analyt ical me thods for pred icting the 
incremental dose at the s i te boundary should be d i scussed . 
The ab i l i ty to promptly and accurately de termine off-s ite 
concentrat ions also should be d i scussed in more deta i l . 

The descript ion of DOE ' s  rad iolog ical mon i tor ing prog ram 
( Sect ion 7 . 6 )  does not represent an accurate summary of our 
current e f fort s .  An updated vers ion of th i s  sect ion is 
enclosed for your informat ion . 

• The nature and extent of the controversy surround i ng the 
proposed vent ing should be presented . The bas is for the 
technical que s t ions be i ng rai sed by various segments of 
the pub l i c  and sc ient i f i c  community al ong w i th a c r i t ical 
eval uation of the ir concerns would prov ide a more meaning
f ul assessment of the s ign i f icance of the impacts of the 
proposal . 

We trust tha t the above comments w i l l  be useful in the 
prepara t ion of the f inal vers ion of the envi ronmental 
assessment . We would wel come the opportun i ty to rev i ew 
the completed docume nt and those changes made as a res ult 
of your publ ic involvement ef forts . Should you have any 
que s t ions , do not hes i tate to contact us . 

Enclosure 

Si ncerely , 

�.� 
As s i s tant Secretary 

for Env ironment 



7 . 6  U . S. Department of Energy Radio l ogical  Mon i tori ng Program 

The Department of Energy and Commonwea l th of Pennsyl van i a  are sponsori ng a 
Communi ty Radiati on Moni tori ng Program. Thi s  program has as i ts purpose to 
(a ) prov i de i ndependent verification of radiation l evel s  i n  the TMI area by 
tra i ned l oca l communi ty peop l e ,  and ( b )  to i ncrease publ i c  understandi ng of 
radiation and i ts effects . The approach to achi eve thi s  purpose has i nvol ved 
the sel ecti on of i nd i v i dua l s  by l oca l  offi c i a l s  from the fol l owi ng 12 
communi,ti es wi thi n approxima.tely fi ve mi l es around TMI . 

East Manchester Twp . 
Londonderry Twp . 
York Haven 
Lower Swatara Twp . 
Conoy Twp . 
Gol dsboro 
Fa i rvi ew Twp . 
Royal ton 
East Donega l Twp . 
Mi ddl etown 
Newberry Twp . 
El i zabethtown 

Approximately 50 individual s are partic i pati ng i n  tra i n i ng c lasses conducted 
by members of the Nuc l ear Engineeri ng Department of the Pennsy l vania  State 
Uni versi ty� El even tra i n i ng sess i ons are to be conducted and wi l l  i nvol ve 
classroom instructions , l aboratory tra i ni ng ,  and actua l radi ati on moni tori ng 
i n  the fi e l d .  The teams wi l l  uti l i ze EPA gamma rate record i ng devices whi ch 
are currently i n  pl ace around TMI and wi l l  be suppl emented by gamma/beta 
sens i ti ve devices which are bei ng furnished by DOE through EG&G Idaho , Inc . 
Thi s  tra i ni ng wi l l  be structured to cover the fol l owi ng areas : 

1 .  C lassroom i nstruction 

o Introduction to radi oacti vi ty 
o Interaction of radiation wi th matter 
o Methods of radiation detecti on 
o Radiation counti ng vari ables 
o Radiati on protection units 
o Heal th physics procedures 
o Radiati on interaction wi th biol ogical systems 
o Acbt ni strative procedures for Community Radi ati on Moni tori ng Program 
o TMI-2 acci dent and cleanup 
o Meteoro l ogical  cond i tions 
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2 .  Laboratory i nstructi on 

o G . H .  (Gei ger Muel l er )  counti ng experiments 
o Radi ation counti ng stati stics 
o Moni tori ng equ i pment fami l i ari zation 
o Argonne-41 and Krypton-85 moni tori ng 
o Supervi sed area moni tori ng with actua l procedures and equi pment 

At the compl eti on of the · instructi onal phase , a final exami nati on wi l l  be 
gi ven . Thi s  wi l l  be fol l owed by field  moni toring tra i n i ng of approximately 
one week .  

The tra i n i ng ses s i ons wi l l  provide basic  informati on o n  radi ati on , i ts effects , 
detection techni ques , and wi l l  incl ude hands-on experi ence wi th moni tori ng 
equi pment i n  the fi el d .  C i t i zens wi l l  be expected to demonstrate competence 
in both the theoretical and pract.t ca 1 aspects of the course before actua 1 
monitoring efforts begin . Fol l owi ng the comp l eti on of tra i ni ng ,  i n  the 
thi rd week of Apri l ,  team representatives in each of the 12 sel ected areas 
wi l l  begin  data acqui s i ti on from the gamma and gamma/beta sens i ti ve i nstruments 
on a routi ne bas i s .  Detai led procedures are bei ng devel oped to consol i date 
the informati on bei ng obtai ned i nto a centra l poi nt of contact in the 
Commonweal th of Pennsylvania  for di ss�i nati on to the press , l oca l offi c i al s ,  
and other interested parties o n  a routi ne basi s .  Ma i ntenance and ca l i bration 
procedures are a l so being deve l oped and wi l l  be in pl ace pri or to the 
i n i t iation of routi ne field  moni tori ng , antici pated to beg i n  duri ng the 
l ast week of Apri l .  



PROPOSAL POR TIDlBE MILE ISLAND . 

ELEMENTS Ill THE EVACUATION AND DISPERSAL OF KRYPTON Ill lfNIT '1'110 

CONTAINMENT UIIIT • • • •  Hold i� 2 million cubic teet of a ir and 
contaminat ing S thousand units of Krypton. 

ESCAPEMENT : • • • • • •  Keavy duty Neoprene tube hermetically 

sealed into airlock area . Tube is f i t ted with 

closure '9alve s .  

VENTING : • • • • • • • • • • •  High veloc ity '9aCUum puap rece ives escape

.ant tube air and Krypton gas ex it ing into 

tour large d 1ametered Neoprene tube s . Each 

tube enters collapsed Neoprene baloon six 

feet in d 1ameter .All connect ions doubly 

sealed • 

PROCEDURE : • • • • • • • • •  Vacuum pump coapletes inflat ion of tour 

balloons . They are sealed eftect ively . A  

transaitter is attached t o  each balloon .  

The balloons are then harnessed to fora 

an integrated unit . The uni t  is securely 

fastened to a Hel ium filled balloon ten 

feet in d iaaeter . C oabined balloons are re

leased . The Helium balloon with its cap

t ive Krypton gas will ascend to approx

iaately 6o . ooo tee t . oaught in the prevalent 

Westerly wind the balloons will be driven 

over the Atlant ic and burst due to var iance 
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in at.asP8ric pressure . A  Radar· equipped 

plane is used tor surveillance as well 

recept ion of transmitted rad io frequen

cy troa the float ing unit s .  

CONCLUSION • • • •  Thi s  procedure a s  outl ined above will b e  performed 

at a pre-dawn t iae where the publ ic will not be 
• 

alaraed by •u F 0 s i t ings or psychological pro-

J ect ions . Naturally . cubic content of the coab-

1ned tour balloons wi ll net e.acuate content of 

Unit 2 Success ive repe t i t ion will be exerc i sed 

uat il vent ing and d ispersal is complete. 

Designed and su•1tted by: 
Stanley Saith. 

Apt . 6 1 2  Over.ont Apt s .  

4oot Monument Rd .  
Phila ; Pa .  i91)1 .  
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DEPARTMENT OF TRANSPORTATION 
REGIONAl. REPRESENTATIVE OF THE SECRETARY 

�4 WALNUT STREET 
PHILADELPHIA. PENNSYLVANIA 1 1 101 

"EGlON I l l  May 2 1 ,  1 9 8 0  

S P E E D  
L I M I T  5 5  

TM I Suppo r t  S t a f f  
O f f i c e  o f  Nuc l e a r  Re a c t o r  Regu l a t i o n  
U . S .  Nuc l e a r  Regu l a t o ry Commi s s i on 
Wa s h i ng t on , D . C .  2 0 5 5 5  

RE : Env i r onme n t a l  As s e s sment - D e c ontamina t i o n  o f  Three 
M i l e  I s l and Un i t  2 Rea c t o r  B l d g . - PA , NURE G - 0 6 6 2  

W e  have r ev i ewed the s ub j e c t  do cument ,  r e c o gn i z ing that our 
a r e a  of exper t i s e  and i n t e r e s t  i s  t r an s p o r t a t i o n , and o ff e r  
the fo l l owing c ommen t s : 

1 .  The r e c ommended a c t i o n  to purge the b u i l d ing ' s  
c o n t am i n a t e d  a tmo s p h e r e  through the hydro g en c o n t r o l  s y s t em 
h a s  no app a r ent e ff e c t  on the h i ghway s y s tem . Howev e r , i n  
the event that ano t h e r  a c t ion i s  s e l e c t e d  wh i c h  w i l l  requ i r e  
t h e  h i ghway t ransp o r t  o f  cont am i n a t e d  m a t e r i a l s , fur ther 
c o o r d i na t io n  with t h e Federal H i g hway Adm i n i s t r a t i o n  and 
the P enns y l v a n i a  D ep a r tment of T r a n sp o r t a t ion s h o u l d  o c cur . 

2 .  The TMI p l an t  i s  c l o s e  to b o t h  C ap i ta l  C i ty and 
Har r i s burg I nt e rna t i o n a l  A i r p o r t s .  The v e n t i n g  o f  KR- 8 5  
i n t o  the a tmo sphere m i g h t  p o· s e  a p o t ent i a l  h a z a r d  t o  a i r 
c r a f t  f l y ing through t h e  KR - 8 5  p l ume . C o o r d inat i o n  b e tween 
the TM I o p e r a to r , Pennsylvan i a  Bureau of Av i a t i o n  and the 
Federal Av i a t i on Admi n i s t r a t ion ' s  A i r  T r a f f i c  C o n t r o l  
fac i l i t i e s  a t  b o t h  a i rp o r t s  m a y  b e  n e c e s s ary t o  i n s u r e  
that a i r c r a f t  a r e  d i r e c t e d  away f r om the p l ume . T o  a s s i s t  
i n  t h i s  c o o r d ina t i on p r o c e s s ,  the s ub j e c t  DE I S  s h o u l d  b e  
made ava i l a b l e  t o  the P e nn s y l van i a  Bureau o f  Av i a t i o n  fo r 
the i r  r e v i e w . 

· 

3 .  As de s c r ib e d , the propo s e d  a c t i o n  h a s  no d i r e c t  
imp ac t  on t h e  Sus quehanna River . Howeve r ,  i f  the r e c ommended 
a c t i on invo l v e s  the u s e  o f  the Susquehanna , the U . S .  C o a s t  
Guard , T h i r d  D i s t r i c t  O f f i c e , Gove rno r s  I s l and , NY , s h o u l d  
b e  consul t e d . 

We app r e c i a t e  the opp'o rtuni ty to r e v i ew and c omment on t h i s 
DE I S .  I f  we can be o f  any fur t h e r  a s s i s t ance , p l e a s e  conta c t  
us . 

lt'a a ... we cen live with. 

��..,. •••ut.t""' r�o' 
�� · ,..""., ·' ......... 

MEMORANDUM FOR : 

FROM : 

SUBJECT: 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D. C. -

IIAY l! l! 1980 
Dr. Bernard J .  Snyder 
TMI Program Offi ce 

John F. SuermanM ..kJ, 
Office of Cong�i�al Affa i rs 

CONSTITUENT COI+IENT FROM SENATOR PACKWOOD ON lMI 

The attached l etter from Ray McDuffee was referred to th i s  offi ce by 
Senator Bob Packwood . I responded to the letter and indi cated I woul d 
have the comments i nserted i n  the publ i c  comment fi l e  on the gas venti ng 
at TM I .  I request that thi s be done. 

7Jf! 



'Ray W. lfc1lldl'ee 
P. o. llo>< 178 leal Rock, OzelJOD 97378 
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The Ron . J ohn Ahearne 
C hai rman U .  S .  Nuc l ear Regul at o ry C ommi s s i on 
Washingt o n ,  D . C .  2 0 5 5 5  

D e ar M-r .  Ahearn e : 

I am in fav o r  of th e  v ent i n{> of Krypt on 8 5  gas from Thr e e  :.:i l e  
I sl and Uni t  I I . I t  i s  e :ct r emely import ant that thi s pl ant b e  c l eaned 
u p  and mai ntai n ed . The expert s who have stud i ed the alt ernat i v e s  have 
all sai<t " v ent i t . "  I t  i s  only a f ew rad i c al groups and i nd i v i dual s 
who s e em to be c ".u sing the d el ay s  and t h e  r e s t  of us mu s t  suf f e r  f o r  
i t .  

Exc e pt for a f ew ra:l. i c al group s ,  all l ead ing s c i ent i s t s  and nuc l e ar 
expert s hav e said that t h e  ac cid ent at T hr e e  :J:i l e  I sl and d i d  no har:n 
to t h e  publ i c . Yet t h e  und ar.:ag ed r e ::c "t o r  at , t h e  i sl and has n o t  b e en 
produc ing e l e c t ri c i ty s inc e  '•:arch 2 3 , 1 979 and we are buying all the 
hi gh pri c ed electric from o t h er utili t i e s .  Thi s is b ankru pting :::e t - Ed ' s 
cust omers and t h e  c ompany c annot d o  anything about it and st i l l  suppl y  
u s  w i t h  t h e  el e c t r i c  w e  n e e d . 

I am asking you to l i s t en to t h e  expert s who have t h e  know l ed g e  
and rat i o nal thought s t o. kn ow what i s  b e s t  for c l e •min.,; u p  Thre e c,ii l e  
I sl and and gett ing i t  o p erat i ng agai n .  W e  mu s t  have e l e c t ri c  and c o al 
c an 1 t . d o  i t al on e .  Oil and gas ar e out o f  t h e  qu e st i o n . · L et ' s g et 
Toil running so that Pennsylvani a w i l l  hav e the e l e c t ri c i ty we ne ed and 
show every o n e  that T ;.II was n'lt a c a t a s t ro phe b"J.t •.•.n i ndu s t r i a l  i n c i d ent . 
Our c ount ry n e ed s  all t�e . :e_ower we c an g e t . 

Why d on ' t  we have Thr e e  c:Ii l e  I sl and o p erat ing . Uni t I i s  ready 
to go ' but government d el ay s  keep i t  shut d own . I want my c h i l d ren t o  
have t h e  s am e  o pportun i t y  that I hav e had h e r e  i n  C ent ral Penn sylvani a  and t h e  only way thi s c �n happen i s  :f o r  t h em t o  hav e  a g o o d  l ow- c o st 
supply of e l e c t ri c ity . The only way t h ey c an hav e thi s i s  t o  u s e  
nuc l ear power . 

You ar e in the po s i t i on to t ak e  a po s i t i v e  s t e p  and g et C ent ral 
Penn sylvani a back to the progr e s s i v e  rol e it d e s erv e s . L et ' s  c l ean up 
Thr e e  Mi l e  I sl and and g et it o p erat i ng agai n .  

Thank you f o r  l i s t enin;:; t o  m y  o pi n i o n . 

Si nc er ely yours , 

7'�. �� ��,j.tb-
rt D " '( .  6"-" 2./() -f' �·�-tJ2b, .. r"-/ 'R. 
f ? ()  ;1... ?-. 
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Nuclear Regulatory Commis sion 
Washington D . C . , 2 0 5 5 5  

Dear NRC , 

Pamela Shore 
5 1 9  Cambridge Rd . 
Bala Cynwyd , Pa . 1 9 0 0 4  

It has been brought t o  my attention that you are considering 

venting the krypton gas in the Three Mi le I s land nuclear power 

plant in five days instead of s ixty . This distresses me and I 

would like to let you know of my thoughts on the matter . 

It seems to me that the more slowly the gas is released , the 

less harm wil l  be done . The gas could be absorbed into the en

vironment in sma l l  quantities if  it was vented over sixty days , 

and thus more easily assimilated into the environment . Also, 

weather patterns would vary more over the sixty days , distributing 

the gas over a wider area . If the gas was vented in five days , more 

damage would be done to the environment and it would be too late 

to stop venting the gas if  visible harm was being don e .  

In general , I think that cleaning u p  TMI is best done a s  

slowly as is feasible . In this way the damage can b e  minimalized 

and recorded , and no more mistakes can be made . It is important 

to place · the health of people and the environment before the amount 

of money that each operation will cost . I ' d  appreciate any response 

you could give me on this matter . 

Sincerely , /' / ./rr/J••J.:--. _ 
Pamela Shore 

�t"-L 
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The Ron . J o s e ph  Hendri e 
C ommi ssi oner 
U. S .  Nuc l ear Re.o;ul atory Commi ssion Washingt on . D .  C. 205 5 5  

D ear �r . Hendri e :  

I am i n  favor o f  the venting o f  Krypt on 8 5  gas from Three �al e  
I sl and Uni t I I .  I t  i s  e ::tr ecnely ielp;)r"';etnt that thi s pl :omt be cl e=med 
up and maintained . The expert s who have stud i ed the alt ern.atives have 
all said " v ent i t . "  It i s  only a f ew ra:!i cal groups otnd indivi:iual s 
who s e em t o  be c ?.using the d elay s  and the rest of us :nus t  suffer · :for 
i t . 

Exc e pt for a few rad i c al groups . all l eading sci enti st s and nuclear 
expert s have said that the ac cid ent at Three ilii l e  I sl and did no harm 
to the publ i c . Yet the undar.:aged ·reactor at , the i sland has not been 
producing electricity sinc e :;.arch 28 • 1 979 and we are buying all the 
high pric ed electric from other utiliti e s .  Thi s i s  bankrupting Met-Ed ' s  
custo�ers and the c ompany c annot d o  anything about it and still supply 
u s  with the electric we n e ed . 

I �  asking you t o . l i sten to the expert s who have the knowl edge 
and rational thought s to. know what i s  best :for c l e aning up Three 1.U l e  
I sland and getting it o perat ing again . We mu st have el ectri c  and c o al 
can ' t  do it alone . Oil and gas are out of the question . Let ' s  get 
Tilii running s o that Pennsylvania wi l l  have the electricity we ne ed and 
show everyone that T;.;I was not a catastro!Jhe but . n i ndu s t ri a l  i n c i d ent . 
Our c ountry n e ed s  all t�e . 12.ower ·we c 0 n  g·et . · --

Why d on ' t  we have Three :::i l e  I sl and 0 '1 er3.t i ng .  Uni t I i s ' ready 
to go but government delay s  keep it shut do·;m . I want my chi ldren to 
have the s�e o pportunity that I have had here i n  C ent r�l Penn sylvania 
and the only way thi s c an hap:>en is for · tb.er:: t o  have a good •low-eost 
supply of el ectri city • .  The only way they can have thi s i s  to u s e  
nucl ear pow er . 

· 

You are in the posit i on to take a po sitive s t e p  and g et Cen:t·ral 
Pennsylvania back to the progressive rol e  it d e s erve s . Let ' s  cl ean up 
Three Mi l e  I sland and get i t  operati ng ac;ai n .  

Thank y o u  �or li st enin; t o  ·r:y O �)ir..i 'J n .  

Sinc erely yours , 

C?--/ a. � 
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The H a n . J o s e ph H endri e 
C ommi s s i oner 
U. S.  Nucl ear Regul at o ry C ommi s si o n  
Washing t o n , D . C .  2 05 5 5  

Dear Mr. H endri e :  

I am i n fav o r  o f  t h e  vent i ng o f  Kry pt on 8 5  gas from T hr e e  �:i l e  
I sl and Unit I I . I t  i s  extremely important t hat thi s pl ant b e  c l eaned 
up and mai ntai n ed . The expert s who hav e  stud i ed t h e  alt ernat i v e s  hav e 
all said " v ent i t . "  I t  i s  only a few radi c al grou p s  and individual s 
who s e em t o  be c Ru s ing t h e  d el ay s  and t h e  r e s t  of u s  mu s t  suffer f o r  
i t . 

Exc ept f o r  a f ew rad i c al grou � s , all l e ading s c i ent i s t s and nuc l e ar 
expert s hav e said that t h e  ac c i d ent at Thr e e  if.i l e  I ol a.."ld d i d  .no harm 
to t h e  publ i c . Y e t  the und amag ed r e ac t o r  at , t h e  i sl and , ha s  n o t  b e en 
pro ducing e l e c t r i c i t y  s i n c e c!.arch 23 , 1 9 79  and we are buyi ng al l t h e  
h i g h  pric ed e l e c t r i c  from o t h e r  ut i l i  t i e s . Thi s i s  bankru p t i ng :,: et-Ed ' s 
,cu s t o :ners and t h e  c om�any c annot do anything about it and s t i l l  supply 
u s  with t h e  el e c t r i c  w e  n e ed . 

I a.m asking you to 
·
l i st en t o  t h, e  exp ert s who hav e  t h e  knowl e d g e  

and rat i onal thought s t a. k n o w  what .i s  b e s t  f o r  c l e an i n ;  u p  Thre e :.li l e  
I sl and and g e t t i ng i t  o p erat i ng agai n .  W e  mu st hav e el e c t r i c  and c o al 
c an ' t . d o  it al one . O i l  and gas ar e out o f  t h e  qu e a t i o n . Let ' s  g e t  
T l.ii runni ng s o  that Pennsylvani a w i l l  hav e t h e  el e c t ri c i ty w e  n e ed and 
show everyone that T ; .JI v1as n o t  a c at as t r o ph e  but :en industrial i n c i d ent . 
Our c ount ry n e ed s all t�e . P.ower we c Rn g et . 

Why d on ' t  we hav.e Th r e e  ;ul e I sl and o p erat ing . Uni t  I i s  ready 
to go · but gov ernment d el ay s  keep i t  shut d o'Nn .. I want my c h i l d r en t o  
have the s am e  o pportuni t y  that I hav e had h e r e  i n  C ent ral Penn sylvani a 
and the only way thi s c �n hapy en i s  f o r  them t o  hav e  a g o o d  l ow- c o st 
supply o f '  e l e c t ri c i t y . The only way t h ey c an have thi s i s  t o  u s e  
nuc l ear power . 

Y o u  are in t h e  po s i t i on t o  t aK e  a p o s i t iv e  s t e p  and g e t  C ent ral 
Penn sylvani a  back to the prog r e s s i v e  rol e i t  d e s erv e s .  L et ' s  c l ean up 
T hr e e  i\li l e  I sl and and g et it o p erat i ng agai n . 

Thank you f o r l i st ening to my o pini on .  

S i nc erely your s , 

-/ ·' .;;:;.. . .  J ... /I ( '· _, � .. e,.· •· I , .  vi • • 
.� , 

A-;-z. ..L / ()· · :,;; . ,I .' fl .. , 

e.'! [;., � - � �  - ."� .... �>-·· a '-<>< ,_,., 

Ci 
I ·/ �-; 

/ ? t:;· .;:" ' ...... 
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T h e  H o n  • .  Ri c hard Kennedy 
C ommi s si o ner 
U. S.  Nuc l ear Regul a t o ry C ommi s s i o n  
W a shi ngt o n ,  D .  c .  2 0 5 5 5  

Dear :.:r·. Kennedy : 

I arn in favor of t h e  vent i ng of Kry pt on 8.5 g a s  from Thr e e  :.ii l e  
I sl and Unit I I . I t  i s  e :;:t remely important that thi s pl ant b e  c l eaned 
up and maintai n ed . The exp ert s who hav e stud i ed the alt ernat i v e s  hav e 
all said " v ent i t . "  It i s  only a few rad i c al grou p s  Rnd indivi dual s 
who s e em t o  b e  c .�.u s i ng t h e  d el ay s  and t h e  r e s t  of us mu s t  suf f e r  f o r  
i t . 

Exc e pt for a f ew rad i c al grou p s , all l e ad ing s c i ent i s t s  and nuc l ear 
expert s hav e said that the a c c i d ent at Thr e e  ir.i l e  I sl and did no harm 
t o  t h e  publ i c . Y e t  t h e  und arr.ag ed r e � c t o r  at , th e  i s l and has not b e en 
produc ing el e c t ri c i t y  s i nc e  ;.:arch 2 -3 , 1 979  and we are buying all the 
high pri c ed e l e c t ri c  from other utili t i e s . Thi s is bankru p t i ng :,! et-Ed ' s 
c u s t o � e r s  and t h e  c ompany c annot do anything about it and s t i l l  supply 
u s  wi th the el e c t r i c  w e  n e ed . 

I ru� a s king you t o  · l i s t en t o  t h e  expert s who have •the knowl edge 
and rat i o nal thought s t a. know what is best f o r  c l e 'l.ni ng u p  Thr e e  1:ti l e  
I sl and and g e t t ing i t  o p erat ing agai n .  W e  mu st have el e c t r i c  and c o al 
c an ' t . d o  it al on e . O i l  and gas are out o f  t h e  qu e s t i on . L et ' s  g e t  
TY.I running s o  t h a t  Penn sylvani a w i l l  hav e t h e  e l e c t ri c i ty we n e ed and 
show every o n e  that T ; ,;I was n o t  a c at a st r o phe but :en indu s t r i al i n c i d ent . 
Our c o untry n e ed s  all t�e . P.ow e r  we c an g e t . ·-

Why d on ' t  we have Thr e e  :,·!i l e  I s l and o p e rat ing . Uni t I i s  r eady 
to g o : but government d el ay s  k e e p  i t  shut d o'Nn . I want my children t o  hav e  t h e  s am e  o pp o rtuni t y  that I hav e had here i n  C ent ral Penn sylvani a and t h e  only way thi s c an hap y en i s  f o r  t h em t o  have a g o o d  l ow- c o st 
supply of e l e c t ri c i t y . The only way they c an have thi s i s  t o  u s e  
nuc l ear power . 

You ar e in t h e  90 s i t i o n  to taKe a p o s i t i v e  s t e p  and get C entral 
Pennsylvani a back to the progre s si v e  ro l e  i t  d e s erv e s . L et ' s  c l ean up 
Thr e e  11i l e  I sl and and g e t  it o p erat i ng agai n .  

Thank y o u  for  l i s t ening t o  m y  o pini on . 

S i n c e r e l y  yours , 

-1 �c{� Yi� �Y) :RJ. 
Gf...ei?�yt{,� I flc I 70 Cf � 



The Hon . J o s e ph H endri e 
C ommi s s i oner , 
U .  S .  Nu c l ear Regul at o ry C ommi s si on 
Washi ngt on , D .  C .  2 0 5 5 5  

JJ e3r j,qr , H endri e :  

I am i n  favor o f  ·th e  vent ing o f  Kry pt o n  3 5_ gas from Thr e e  :-.:i l e  
I sl and Uni t I I . I t  i s  e::trecnely i c.1p J rt ant that t:·,i s pl :tnt b e  cl e ::cn ed 
up and mai ntai n ed . The expert s who have stud i ed the alt ernat i v e s  have 
all said " v ent i t . "  It i s  only a few rad i c al gr oup s qnd individual s 
who s e em to be c e.u s i ng the d el ay s  and t h e  r e s t  of us ":u s t  suff er for 
i t . 

Exc e pt for a few rad i c al groups , all l eading s c i ent i s t s  and nuc l ear 
expert s have said that the ac c i d ent at Three Y.i l e  I sl and did no har:n 
to the publ i c . Y e t  the undarr.ag ed r e � c t o r  at , th e  i sl and has not b e en 
produci n.$ el e c t ri c i ty s i n c e  :.:arch 23 , 1 979 and we are buyi ng all the 
high pri ced el e c t r i c  :from other utili t i e s . Thi s i s  bankru pt i ng :::et -Ed ' s 
c u s t omers and t h e  c 0mpany c annot d o  anythi ng about it and s t i l l  suppl y 
us with th e el ectri c we n e ed . 

· 

I am aski ng you to l i s t en to the expert s who h9.ve the lmowl ed g e  
and rat i onal thought s t a. know what i s  b e s t  for cl e <tnin_g up Thr e e  :.1i l e  
I sl and and g e t t i n g  i t  o p e rat i n_;; ag9.i n . W e  mu st have el e c t ri c  and c o al 
c an ' t  d o it al o n e . Oi l  and gas ar e out of t h e  q u e st i o n .  L et ' s  get 
TY.I running s o  that Pennsylvani a will hav e the electri c i ty we n e ed and 
show every o n e  thrtt T;.ii was n o t  a c at a s t r,1 :9he b;.tt - - n  industrial i:r.c i -i ent . 
Our c ount ry n e ed s  all the . :eower ·we c c n  ,g·et . 

'1/hy d on ' t  we have Thr e e  c.:i l e  I sl and o '> er'l.t ing . "Uni t  I i s  ready 
to g o  but gov ernment d el ay s  k e e p  it shut d own . I want my chi l d r en t o  
have the s a � e  o ppo rtuni t y  that I have had h e r e  i n  C ent r'll Penn sylvani a 
and the only way thi s c �n hap::>en i s  f o r  t :1 er2 t o  L:tV"l a g o o d  l ow-c-o st 
supply of e l e c t ri c i t y .  T h e  only way th ey c an have thi s i s  t o  u s e  
nucl ear power . 

You ar e in t h e  :I:Hl s i t i on to take �- ::;>o s::.tive s t e p  and ; et C entral 
Penn sylvani a bac �c t o  th e progre s s i v �  �ol e it rl e s erv e s . L et ' s  cl ��n u p  
Thr e e  /.!i l e  I s l and and g et i t  o p erat i ng aGai n .  

Thank y o u  � :J r  l i st eni.n:; t o  : --:�y  o �Jini o n .  
Sinc erely . yours , L �;db 

I(D M"' _8.,;;� JJtJF 
f"L.qJ,)J.. Ir,_, /k f)'oAA.. 
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AFSCME I AFL-CIO 
COUNCIL 1 3  ® 

AMERICAN.FEDERAT/ON OF STATE, COUNTY, AND MUNICIPAL EMPLOYEES • AFL·CIO 
5111 FLOOR, C"Y TOWERS BUILDING, 301 CHESTNUT STREET, HARRISBURG, PENNSYLVANIA 17101 
(717) 236-4051 

'B-.IJ 'H. �  

May 1 6 , 1 9 8 0  

Dr . Bernard J .  Snyder ,  Program Director 
Three Mi le I s l and Program Office 
Office o f  Nuclear Reac to.r Regul a tion 
U.  S .  Nuclear Regul atory Comm i s s ion 
Washington,  D. C .  2 0 5 5 5  

Dear Dr . Snyder : 

The attached reflects our response to the Nuclear 
Regulatory Commi s s ion ' s  Environmental As s e s sment fo r 
Decontamination o f  the Three Mi l e  I s l and Uni t  2 Reactor 
Bui l ding Atmosphere as per your cover l e tter o f  
April  2 1 , 1 9 8 0 . 

truly yours , �l � 
Gerald W .  McEntee 
Execut ive Directo r  

- J. IIolwl  
-
_ .....,.. --1)' 
- Wright T,_,., 

VICE PRESIDENTS 

� ..-. . 
- llcGinler QC.M 
- G- 
DC-85 

Chorloo a._ De-lle 
- c-.. 00-Br 
- .-... De-lle 
- ·DC* 

- ..-. DC-110 
_ ... _ ... -
- oou.r  
City 
- Coimly 
- Ccln'Ho Schoo/ Oialrlf:f 
Ted OIIror Pollflcol 
Sub-DMIIono 

'9' ' o l  .S�l 

� 

In our attemp t to react to the report , a number o f  s tatements 
and que s t ions mus t  be posed and responded to . 

· · · 

1 .  Clearly the mo s t  bas i c  premise  i s  that the Kryp ton- 8 5  mus t 

2 .  

3 .  

4 .  

be removed from the reactor buil ding . The repo rt s tates that 
the l i censee es timated . there are 44 , 0 0 0  curies  of  Kryp ton - 8 5 
whi l e  the Nuclear Regulatory Commiss ion s tates there are 
5 7 , 0 0 0  curie s . Thi s  di fference is  no t ins ignificant when 
one cons iders tha t a plant operating under "normal "  condi tions , 
"gives off" 1 , 0 0 0  curi e s  per month . Immediately there exi s ts 
a dis crepancy o f  over one years ' wor th o f  Kryp ton- 8 5  expo sure . 
Never the l e s s  i t  i s  agreed that the Krypton- 8 5 mus t  be removed 
from the reactor bu i l ding . 

Our opinion i s  that the method cho s en for the removal of the 
Krypton - 8 5  mus t be the one that is the leas t harmful to the 
general pub l i c . Given the data in your report ,  the venting 
proposal  give s , by far , the greate s t  exposure to the general 

· popul ation . Greater by factors in the thous ands and t.ens of 
t"hous ands . 

Our . opinion i s , given 1 2 ,  tha t  the costs  invo lved should be  
a very minor  coRs ideration i f  i t  i s  cons idered at a l l . Your 
repor t  rel ies  heavily on the l i cens ee ' s  cos t e s t imates whi l e  
that l i censee ' s  credib i l i ty h a s  been and i s  b e ing grave ly 
que s tione d .  The i r  e s t imates range b e tween $ 1 0  to $ 1 6 0  mi l l ion 
with the exception o f  venting whi ch i s  only $ 7 5 , 0 0 0 .  The 
only o ther e s timate , supp l i e d  by the Nuclear Regul atory 
Comm i s s i o n  s taff is b e tween $ 4  to $ 1 0  mi l l ion . ·, 

· 

Wha t  cause s  the urgency to remove the Krypton- 8 5  from the 
reactor bui l ding? Your repor t  brie fly men t ions a cool ing 
fan sys tem and door s e a l s  whi l e  giving virtual ly no sub s tantive 
documentation of your concerns ·. Al though the Kryp ton- 8 5 has 
b een in the re for over one year , no sys tem for its removal i s  
even i n  the embryo s tage . Again rais ing the que s t i o n ,  what  i s  
caus i ng the urgent need for the removal o f  the Krypton- 8 5 . 
Several weeks ago your spokesmen in thi s area were claiming 
the re was a dire urgency for i ts removal whi l e  very recently 
the s e  s ame spoke smen are s aying s everal months de lay would be  
no  cause for alarm .  All o f  the  other alternatives ( o ther 
than venting) are at l e a s t  partially dismi s s ed because o f  the 
l e ng th of time needed to make them operab l e . I f  l ack o f  
acces s ab i l i ty for maintenance purpo s e s  i s  t h e  concern , how 
is it that the l i censee wi l l  s oon be s ending two engineers 
into the reactor bui l d ing? Finally i f  an urgent s i tuation . 
deve lops during the time period an al ternate removal  sys tem i s  
be ing develope d ,  i s n ' t venting s t i l l  a very real po s s ib i l i ty? 



Dr . Bernard J .  Snyder 
Page Two 
May 1 6 ,  1 9 8 0  

5 . .  Along wi th the time - lag prob l ems wi th the alternate 
removal sys tems , the o ther primary obj ection to them is 
the danger o f  s tor ing the radioac tive was te generated . 
Your repo r t  i ndicates  that i t  is di fficul t to s tore under 
control led conditions and i t  would threaten occupational 
expo sures fo r one hundred years . That s tatement and premise  
i s  s ound for after  all  i t  i s  a radioactive material  that 
has a hal f - l ife o f  1 0 . 7  years . Tha t  concern is real , even 
though your report defines Kryp ton- 8 5  as "A radioactive 
nob l e  gas , with a hal f - l i fe o f  1 0 . 7  year s , that i s  not 
ab s o rbed by body t i s sues and i s  soon e l iminated by the body 1f inhaled or 1nges ted . 11 

Whi l e  we are told of a l l  the dangers o f  long term s to rage o f  
Kryp ton - 8 5  wi th i t s  1 0 . 7  y e a r s  half- l i fe ,  w e  a r e  as sured by the 
l icensee , the entire nuclear industry ,  the Nuclear Regul atory 
Commi s s ion and by the Whi te House that nucl e ar was te s  po s e  no real 
threat to s o c i e ty . We are told this even though one of  the by
produc ts  o f  a nuc lear power p l ant i s  p lutonium with a half- l i fe o f  
ove r  2 4 , 0 0 0  years and p o s e s  a very rea.l danger for 2 5 0 , 0 0 0  years . 

I n  conclusion I fee l  that venting i sn ' t  the s a fe s t  method g iven 
the radiation exposure it gives the general popul ation , nor is there 
any great urgency in removing the Kryp ton - 8 5 from the reactor building . 
Therefore I woul d s ugge s t  you seriously cons ider one o f  the o ther 
al ternative s , mos t  l ikely the s e l e ctive abs o rp t ion proce s s  sys tem 
whi ch would resul t in  very l i tt l e  radioactivi ty exposure to the general 
popul at ion in addi tion to which it can be put into operation in a 
relat ively short period o f  time . 

Lacking your s e l e c t ion o f  the s e l e c t ive abs o rption proces s  sys tem , 
I would l ike you to very s e rious ly cons ider the j us t  released repo rt by 
th¢ Union of Concerned Scient i s ts . 

And fina l ly should you no t de c i de to err even that much on the s i de 
of safe ty , vent i t  over the five day period d i s cus sed  in your NUREG - 06 6 2  
addendum # 2 .  D o  i t  after the current s chool year terminates which woul d 
a l l ow more people who are so incl ined to evacuate the area w i th thei r  
chi l dren . Thos e  choos i ng t o  then evacuate s houl d be  compensated for a l l  
expt>nse s  incurred b y  e i ther the l i censee and/or the Federal Government . 

3'1) 

�; . .,_ '��� 
C O M M O NW E A LT H  O F  P E N N SYLVA N I A  

GOVE R N O R'S 0 F" F I C E  
H A R R I S B U R G  

T H E:  GOVER N O R  

Honorable John F. Ahearne 
Acting Chairman 
Nuc·lear Regulatory Commission 
Washington , DC "

2 0 0 0 5  

Dear Mr .  Chairman : 

May 2 1 , 1 9 8 0  

Enclosed are the various reports . and asses sments t o  which 
I referred in my letter to you of May 1 6 , 1 9 8 0  regarding the 
proposal to remove radioactive krypton 85 from the Three Mile 
Is land Unit 2 containment building by the process of venting it 
into the atmosphere .  

They include : 

*The report to me of the Union of Concerned Scientists (UCS ) . 

*A j oint press release I developed with the UCS , the seventh 
paragraph of which contains a clarification regarding the first 
recommendation on page 57  of that organization ' s  report . 

*The report to me of the National Council on Radiation 
Protection and Measurements (NCRP ) • 

(See page 259) 

*A copy of a letter addressed to your sta� � .  and forwarded 
to me , from the Director of the U . S .  Bureau of Radiological Health . 

*The report of The Governor ' s  Commission on Three Mile Island . 

*A copy of a memorandum to me from the Secretary of the 
Pennsylvania Department of Environmental Resources ( DER) , Clifford 
L. Jones . 

*A copy of a letter , addres sed to me from the Secretary of 
the Pennsylvania Department of Health , Dr . H .  Arnold Muller , M . D .  

*A copy o f  a letter , addressed to me , from the Secretary of 
the Pennsylvania Department of Public Welfare , Helen B. O ' Bannon . 

5/29 . .  To EDO for Appropri ate Acti on . .  Cpys to : Chm, Cmrs ,PE ,GC,Records ,Snyder 
B0-1 11 9 



Mr .  Ahearne - 2 - May 2 1 ,  1 9 8 0  . 

I understand that the yiews of your own staf f , as well as 
those of the electric utility and nuclear industries , have been 
made available to you· directly . I trust you will give all of 
these materials due consideration in reaching a decis ion on how 
best to remove krypton 85 from the containment building . 

Again, thank you for the opportunity to express my views on 
this important matter , and to submit to you ·those made available 
to me by other. institutions and organizations . 

, .  

JJ7 ) 
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The Union of Concerned Scientists i s  a non-profit tax exempt 
coalition of sc ienti sts , engineers and other profe ss ionals 
concerned about the impact of advanced technology on society . 
UCS has conducted a series of independent technical studies 
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arms race is sues , energy policy alternatives and Liquefied 
Natural Gas transport and storage hazards . 
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I .  INTRODUCTION 

1 

During the accident at the Three Mile I s land (TMI ) 

nuc lear plant which started March 2 8 , 1 9 7 9 , extens ive 

mel ting of the reactor fuel released substantial quantities 

of the accumulated radioactive fiss ion products into the 

reactor coolant system and reactor building . Among these  

was  much of the radioactive krypton- 8 5 . The physical quantity 

of krypton is  very small , no more than a few � 

it would occupy about 1 . 3  cubic  feet if isolated . Unfortunately , 

it i s  uni formly mixed with the roughly 2 million cubic 

feet of air in the sealed Three Mile I sland Unit 2 reactor 

containment building . 

Krypton is the 3 6 th element in the periodic table . 

At room temperature it is a gas with a density three times 

that of air . From its position in the periodic table 

a chemis t  would at once know that it has l ittle chemical 

activity ; indeed , it i s  classified as inert . The nuclear 

physics of krypton is far more varied -

There are twenty-one i sotopes of krypton . Chemically 

they are identical , but their nuclear masses differ . 

S ix of these isotopes are stable , but the re�aining fi fteen 

are all radioactive to some degree . In the fiss ion cha in 

reactions that split the uranium nuclei , about 0 . 3 % of 

the fissions yield Kr- 8 5 , with a radioactive half-life 

of 1 0 . 7  years . 



The krypton- 8 5  is biological ly hazardous because of 

its radioactivi ty . Short-range beta particles emitted by the 

krypton- 8 5  can irradiate skin or other tis sue and its more 

penetrating gamma radiation can cause whole body irradiation . 

As we discuss below in more detail , worker entry into the TMI reactor 

building in order to carry out maintenance , inspection , and work 

associated with decontamination of the p lant is substantially 

hindered by the presence of the krypton . In the upper level s  

of the reactor building , the krypton appears t o  be the source of 

most of the damaging radiation and thus poses the most important 

restriction to free worker access . 
The Union of Concerned S cientists ( UCS ) S tudy Group believes 

that ultimate decontamination of the plant i s  an absolute 

necessity .  Decontamination must include comp lete removal 

of the damaged fuel rods and of the contaminated water in the 

containment sump and elsewhere . The plant � be sealed and 

walked away from . Thi s  would constitute a . negligent disposal 

means for a very large quanti ty of radioactivity . Important 

quantities of these toxic materials would ultimately find their way 

into the environment during the tens or hundreds of thousands of 

years that some of them wi ll remain hazardous . 

According ly , UCS has concluded that the krypton � 
be removed from the TMI reactor bui lding so that an orderly 

2 
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program of decontamination can be undertaken . The problem 

is how to do this in a manner which protects the safety of 

the workers who may be exposed to the krypton and also 

safeguards the physical and mental health of members of the 

publi c  who may also be exposed .  

Based o n  arguments emphasi zing th e  need for prompt 

entry into the reactor bui lding and calculations that c laim 

to show smal l  or negligible consequences to the public ,  

Metropolitan Edison <•�t Ed) has proposed to vent and flush 

the reactor building through a 160 foot vent pipe located 

near the building over a period of from 5 to 50 days . The 

Nuclear Regulatory Commi ssion ( NRC ) staff indicated its initial 

approval of thi s  scheme . The radioactive plume from thi s release 

would mix i n  the turbulent wind-induced wake downwind of this 

3 

building and ,  in some wind d irections , in the wakes of the cooling 

towers . Some of the radioactive gas would therefore hug the ground . 

This would result in beta and gamma radiation doses to persons exposed 

to the contaminated wind . For thi s reason we refer to thi s  venting 

scheme as a • ground- level"  release .  

This Met Ed and NRC proposal to conduct ground level 

venting has resulted in immense anxiety and considerable 

resistance in a significant portion of the population near the 

plant . This population was subj ect to the lengthy trauma of 

the accident itself and to the subsequent efforts , not 

entirely successful , to prevent unexpected leaks of radio

activity . 



On March 2 a ,  1 9 a O , Pennsylvania Governor Richard . 

Thornburgh asked UCS to make an independent evaluation of 

the krypton problem. 

The ucs S tudy Group evaluated the need for . :ontainment entry , 

the urgeney of that need , the impact of the ground level 

venting of the krypton , and the advantages and disadvantages 

of the four alternative krypton recovery schemes rej ected 

by Met Ed and the NRC in making their choice to vent . We 

also searched for solutions to the krypton problem not 

previous ly proposed . Because the NRC staff and Met Ed had 

announced their decision to vent before the UCS meeting with 

Governor Thornburgh and because �e NRC has the legal 

authority to allow the venting to proceed and wi shes to do 

this promptly , UCS was under great pres sure to complete 

its study in a mos t  rapid manner . We have done so.  Barely 

a month could be devoted to the task , from its inception 

to the delivery of our conculsions to Governor Thornburgh 

and to the , public . This is our report .  

3B 
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II • '1'HE KRYPTON PROBLEM 

A. Radiation Levels 

The difficulties posed by the krypton- a s  in the contain

ment arise from its radioactivity . As shown in Figure 1 ,  

krypton- a s  decays dominantly b y  emission o f  beta particles 
of maximum energy 0 . 6 7 MeV. However , 0 . 4 , of the krypton 

atoms decay with a lower energy beta spectrum accompanied by 

a gamma ray of O . Sl4 MeV. 

The amount of krypton- a s ,  expres sed as radioactivity , 

is about S 7 , 0 0 0  curies . Because of the biological ha zard 

posed by the radiation , thi s  is by no means a small quanti ty . 

Beta particles travel only a short distance in human tissue , 

so the principal inj ury from exposure outside the body is to the 

skin or , if the gas is inhaled , to the lungs and to other tissues 

of the body to which krypton- a s  may be carried if dissolved in the 

blood . Conventional radiation protective clothing does not provide 

sufficient protection to workers against the beta particles . A 

heavy diving suit with breathing apparatus is required for adequate 

protection for workers who would encounter the gas but work in such 

gear is awkward and the sui t is subj ect to leaks or other failure . 

The gamma rays are more penetrating and cannot be effectively 

stopped by any practical protective clothing of any sort . They 

produce whole body radiation exposure . 

Removal of the krypton- a s wi ll not significantly reduce the 

gamma radiation to workers in the lower part of 
_
the contain

ment . The radioactive materials concentrated in the 6 0 0 , 0 0 0  
gal lons o f  water i n  the bui lding sump are a far more intens e  

source of gamma radiation. Some surface deposition , o r  
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spectrum end point are shown . The stable daughter nuc l ide i s  

rubidium- a s . 
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plate out , of gamma emitters ,  primarily Cs-13 7 , has occurred through-

out the containment . However , in the upper portions of the 

containment where succes sive concrete f loors provide signifi-

cant shielding from gamma radiation originating in the sump , 

the beta expos ure from the krypton appears to be the principal 

hazard to entering workers .  

The estimated radiation levels in the containment bui lding 

with the krypton present are shown in the following table s . 

The estimates were provided by Met Ed personne l .  UCS has no 

way to verify these numbers or estimate the uncertainfies 

in them , but they appear to be reasonable . 

Gamma Radiation Leve l s  

( REM/hour) 

Sump , j ust above water surface 1 2 5 

15 f t .  above water , at 3 0 5  f t .  bui lding elevation : 

Radioactive plate out 0 . 2 6 
Kr- a s  0 . 6 6 
S ump water L o a 

All sources 2 . 0  
5 7 . f t .  above water , at 3 4 7  f t .  building elevation : 

Radioactive plate out 0 . 4 

Kr- a s  .!d 
All sources ( tota l )  1 . 5  

7 



Beta Radia tion Levels 

( REl'l/hour ) 

All locations , dominated by kr- 8 5  

N o  protective clothing 

Speci al protective clothing (with 
minor leak s )  and wi th self
contained breathing equipment 

2 0 0 - 3 0 0  

9 

To put the gamma levels in perspective , one should note 

that less than one hour occupancy at the sump level would 

induce acute radiation s i cknes s  and would increase the 

exposed individual ' s  risk of eventua l ly developing cancer by 

s everal percent . Three hours occupancy would result in a nearly 

even chance of death within week s . 

A one hour exposure to beta level s  exceeding 2 0 0  REM/hr 

would lead to increased risk of skin and lung cancer . While 

the precise relationship between dose and outcome i s  not 

known , there is no ques tion that such a dose is exceedingly 

unwis e .  Indeed , even individual beta skin exposures a t  the 

10 RID-1 level should be avoided if at all possible . 

In summary , there is no que s tion , in our view , that 

removal of the krypton i s  necessary before decontamination 

work in the containment can proceed . The central considera

tion for worker protection i s  the need to minimi ze their 

expospre to the krypton beta radiation . 

8 
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B .  Need For Reactor Building Entry 

1 .  Introduction 

9 

There appears to be no s ignificant disagreement about 

the ultimate need for worker access to the TMI - 2  reactor 

building . Relatively free personnel acce ss  wi ll eventually 

be necessary to remove the damaged fuel and to decontaminate 

the reactor coolant system and reactor bui lding . No one 

knowledgeable of the type and quantity of radioactive material 

present in the damaged p lant would ever suggest that the plant 

could be abandoned without a maj o r  clean-up to guard against 

eventual release o f  some o f  that material to the environment . 

There i s , however ,  disagreement about the urgency of the need 

for reactor bui lding entry . 

The reasons advanced by Met Ed and the NRC ( in  NUREG- 0 6 6 2 ) 

for promptly regaining acces s  to the reactor bui lding fal l 

into three categories : 1 )  Maintaining reactor building 

integrity , 2 )  assuring continued integrity of the reactor 

coolant system , and 3) safeguarding against accidental criti

cality ( restart)  of the reactor . As long as these condi tions 

are maintained , there is no urgent short-term need for person

ne l acces s  to the reactor building . However , the ability to 

maintain these conditions depends partly on components located 

within the reactor building . ·Acce s s  to the re actor building 

could be required by the actual fai lure , or concern for the 

failure , of these components . There are only a few such 

important components and these are addressed in the fol lowing 

discuss ion . 



2 .  Reactor Building I ntegrity 

Reactor bui lding integrity i s  provided by the reinforced 

concrete bui lding and its extens ions . The extensions include 

piping penetrations and isolation valves , electrical penetra

tions and personnel and equipment hatches .  However , the 

reactor bui ldinq is not leaktight . The pressure test of 

bui lding integrity conducted prior to the accident showed 

that at 56 psig , the bui lding leaked at a rate of less than 

0 . 1% by weight per day . ( The design leak rate is 0 . 2% by 

weight per day at 6 0  psig . )  The · leakage rate has apparently 

remained very low . We have identified no likely fai lure that 

would increase the present low leakage rate . 

As long as the reactor bui lding pres sure continues to remain 

s lightly negative , no direct leakage of the krypton is possible . 

In fact , air is probably leaking into the building . The negative 

pressure is being maintained by the combination of the low 

leakage rate , the re lease of a small portion of the bui lding 

atmosphere through the s team generator cooling mode , and 

operation of four f an coolers . 

The reactor is being cooled by natural circulation 

which transfers heat to the steam generator . The secondary 

side of the steam generator is being maintained at a vacuum 

to permit boiling at a temperature below 2 l 2° F . Some small 

portion of  the reactor bui lding atmo sphere is  leaking into 

the steam system and is beinq discharged through the condenser 

10 
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a i r  ejectors . Thi s discharge of a small portion of the reactor 

building atmosphere may be compensating for the air leaking 

into the reactor bui lding . 

The heat source s being controlled by the fan coo lers are 

about 5 0 %  of the decay heat being generated in the reactor and 

the solar energy input to the reactor bui lding . ��ut half 

the decay heat is being transferred to the reactor bui lding 

atmosphere because some of the reactor coolant piping is 

submerged in the 6 0 0 , 0 0 0  gallon pool o f  water in the bottom of 

the bui lding . The heat is trans ferred from the reactor cool

ant to the pool and then to the building atmosphere . 

Met Ed and NRC have estimated that, i f  all fan coolers 

failed during the peak summer solar heat load , reactor 

bui lding pressure could increase to 4 psig in the worst case . 

Wi th positive pres sure in the building , some leakage of the 

krypton could occur . There fore , Met Ed and NRC argue that 

prompt reactor building access is needed for maintenance o f  

the fan coolers . 

The UCS study group concludes that the desire for 

acces s  to the fan coolers does not j ustify immediate venting 

of the krypton . The reasons for thi s conclus ions are three

fold : there are several mitigating actions avai lable , the 

hazards posed by fan cooler fai lure have been exaggerated , 

and venting could take place later if in fact the fan coolers 

did fai l .  



12 

The heat load now being carried by the fan cool�rs can 

be reduced . Met Ed plan s  to place a low f low decay heat 

removal sys tem in operation soon . Operation of thi s sys tem 

will. make it pos s ible to reduce reactor coolant temperature 

and thereby reduce the heat being transferred to the building 

pool and atmosphere . The total decay heat load i s  currently 

about 5 4 0 , 0 0 0  BTU/hour and the fan coolers are removing only 

about half of that -- about 2 7 0 , 0 0 0  BTU/hour . Met Ed esti

mated that the peak solar energy load would contribute about 

half the total heat load to be removed by the fan coolers 

another 2 7 0 , 0 0 0  BTU/hour . Spraying water on the outs ide 

of the building could help reduce the solar energy contri

bution . �evertheless , s ince the heat removal capaci ty of 

each fan cooler is 1 � 4  million BTU/hour , i t  appears that 

operation of j us t  one of the five coo lers is probably ade

quate to maintain reactor building temperature at its present 

leve l .  However , there i s  n o  way of being certain that at 

least one fan cooler will continue to be operable . Four of 

the five units have been in operation s ince the accident 

began . They were qualified to operate for only 3 to � hour s 

of accident conditions and are supposed to receive main

tainance once a year . Neve rtheless , the one fan cooler not 

now in operation is believed to be operable and the dual 

speed motors could conce ivably function on high speed should 

the windings now in service fail . 
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Even assuming that all f an coo lers failed complete ly , 

the hazard to the public would be s light . NRC exaggerated 

the hazard by calculating a radiation dose to the public 

far in exces s  of the expected dose by assuming an unrealistic 

leak rate . ( See page 4 - 5  of NUREG- 0 6 6 2 . )  Although building 

pres sure was estimated by NRC to be 1-2  psig , the leak rate 

used by NRC was the leak rate that would occur only if pres sure 

increased to 60 psig or i f  the leakage paths increased in 

size . The NRC further as sumed that thi s  high leak rate would 

be cons tant over a 3 0 -day period . We believe tha� i f  the 

situation arises where all me thods of reactor building heat 

removal fai l ,  the partial venting o f  the containment could 

take place then , i f  needed , to reduce the radiation dose to 

the public from the uncontrol led ground leve l release of 

the krypton . Furthermore , if  such venting were used , it 

would not be neces s ary to release the entire contents of the 

bui lding but only the fraction needed to reduce building 

pressure to 0 psig . The bulk of the krypton would not be 

released . 

In summary , the UCS s tudy group conclude s that immediate 

venting of the TMI - 2  reactor building i s  not nece s s ary to 

maintain bui lding integrity , there is no immediate need for 

fan cooler maintenence , and the public can be protected even 

if all fan coo lers fai l .  



3 .  Reactor Coolant System Integrity 

14 

Met Ed and NRC have also advanced concerns about the 

integrity of the reactor coolant system -as a reason for prompt

ly venting the krypton in the reactor building . They specu

late that the submergence of some of the reactor piping in the 

6 0 0 , 0 0 0  gallons of contaminated water and the exposure of 

piping , the reactor , and steam generators to contaminants in 

the building atmosphere could cause acce lerated corrosion which 

could lead to a failure of these pres sure boundary components . 

Such a failure could lead to a loss-of-coolant accident and 

severely complicate the clean-up process and the status of the 

damaged plant . 

Based on our review of the alternative s to venting 

and the need for access  to the reactor bui lding , we conclude 

that failure by acce lerated corros ion is not significant to 

the particular i s sue of immediate krypton removal .  We agree 

that removal . o f  the krypton is  ultimate ly necessary to achieve 

relatively free access to the reactor bui lding . However , no 

gases have been reported pre sent that are a severe threat to 

the integri ty of the p iping and components exposed to the 

bui lding atmosphere . In addition , venting would have little 

or no effect on the integrity of or access to piping sub

merged in the contaminated water . 

We there fore conclude that treatment of the contaminated 

sump water , rather than venting of reactor bui lding , is the 

action needed to al leviate concern about the loss of reactor 
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coolant system integrity . Unti l  a plan for treatment of the 

water is approved, speculation about fai lure of components 

submerged in the sump water cannot be used as justification 

for venting . I f  the treatment is accomplished remotely and 

external ly ,  the need for building access  is even less urgent . 

If the method of water treatment approved requires acce s s , 

venting (or an alternative developed by the time access  for 

water treatment is  needed ) could be used . 

In summary , the UCS study group concludes that immediate 

venting is not needed to as sure continued reactor coolant 

system integrity . 

4 . Safeguarding Against Accidental Criticality 

The pos sibility of the reactor accidentally starting up 

again ( achieving criticality )  has also been advanced as a 

basi s  for immediate venting of the . krypton . The 

15 

particular concerns related to personnel acces s  are the need to 

ensure adequate boron concentration in the reactor coolant and 

the availability of neutron detectors . 

The only method available for keeping the reactor sub

critical is to maintain the boron concentration in the reactor 

cooling water sufficiently high . Met Ed has calculated that 

in the worst case ( i . e . , all control rods and burnable poi son 

rods removed and the core slumped on the lower grid in the 

reactor vessel ) ,  the reactor wi l l  remain subcritical by a 

large margin if boron concentration is 3 5 0 0  ppm or greater . 



Presently , boron concentration i s  being maintained at 3 7 0 0  ppm . 

When the low f low decay heat removal system i s  p laced into 

operation, which is scheduled for Hay 1 9 8 0 , there \vill  be 

thorough mixing of the reactor coolant . Thi s wi ll  eliminate 

the expres sed concern about the boron concentration in the 

coolant sample being representative of the boron concentration 

in the reactor vessel . In any event , personne l access  to the 

reactor building will not materially aid in determining or in 

maintaining the boron concentration . 

The only direct way to deter�ine whether the reactor i s  

s ubcritical i s  t o  measure the neutron leve l .  Only one of the 

plants ' two source range neutron detectors ( the most sensitive 

of three ranges of neutron detectors ) is presently operable . 

Fai lure of the last ins trument would make future , direct 

verification of  shutdown difficult if  not impos s ible . Howe•Jer , 

two factors relate to whe ther immediate acces s  to the reactor 

bui lding is needed to repair the other source range detector . 

Firs t ,  it i s  not known whether removal of the krypton would 

make the location of the source range detector ( the 3 2 7  foot 

level near the top of the reactor )  access ible . In all  

likelihood , venting wil l  have little  impact on  the radia.tion 

dose rate at thi s  location , but the mobility of  personnel 

would be improved by elimination of the need for bulky 

protective clothing . Entry into the reactor building in the 

near �uture , in special heavy protective suits , could give 

some indication of the radiation levels  in thi s  area . Second , 

fai lure of the source range detector would , of course , not 

16 
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cause the reactor to go critical . An additional failure or 

personne l error leading to di lution of the boron would be 

required . Thus , increasing the sampling frequency to deter

mine boron concentration could compensate for failure of the 

remaining source range neutron detector . I f  the reactor did 

become critical , it  would be detected by temperature increases 

of the reactor water ( although not as  quickly as if  the source 

range detector remains operable ) .  In addition , special instru

ments are now being connected to the power range detectors 

which may also indicate criticality . 

In summary , the UCS s tudy group conclude s that it i s  

highly unlikely that the reactor wil l  become critical and 

that immediate access  to the reactor bui lding wi ll  not sig

nificantly affect either the ability to keep the reactor 

subcritical or the ability to reachieve shutdown i f  criti

cality occurred . 

5 .  Conclusion on Need for Entry 

Relatively free worker acce s s  to the reactor building i s  

eventually necessary i n  order t o  decontaminate the plant . The 

radiation dose to workers from the krypton in the building 

atmosphere e ffectively prec lude s the necessary acces s .  There

fore , the krypton must  eventually be removed from the building . 

On the basi s  of concerns about reactor building integri ty ,  

reactor coolant system integr ity ,  and accidental critical ity , 

Met Ed and the NRC concluded that building entry was urgently 

needed -- within a fe•,; •,;eek s or months . The UCS study group 
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concludes that none of the concerns· expres sed by net Ed and 

NRC have sufficient merit to j ustify their proposed schedule . 

Furthermore , we have identified no other concerns that 

would support a conclusion that prompt entry in the short 

time they propose is needed . 

The UCS study group concludes that taking additional 

time to deve lop an alternative course o f  action to the 

Met Ed/NRC venting proposal is j ustifiable for reasons 

discussed later . Such a course would not pose an ��due 

risk to the health and safety of the public .  However , 

because of the uncertainty about future problems developing 

that are not now foreseen , the del ay should be no longer 

than nede s sary . It mus t  not be much longer than a year and 

certainly no longer than a year and a half . Furthermore , 

if an emergency situation developed that required prompt 

building entry , the krypton could be vented in a few days 

in the manner proposed by Met Ed and NRC . We believe thi s 

possibility to be remote . 

3'J) 

c .  Reference , Section I I  

NUREG- 0 6 6 2  

" Environmental As ses sment for Decontamination of the 

Three Mi le I s land Unit 2 Reactor Building Atmosphere , "  U . S .  

Nuclear Regulatory Commi s s ion , March 1 98 0 .  
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I I I . vENTING 

A . ·  General Considerations in Venting 

. Venting of the contaminated containment gases as proposed 

by NRC and Met Ed would employ a 1 6 0  foot s tack located 

near tile containment bui lding . This s tack is sufficiently 

short so that the released gases would mix with the turbulent 

wake downwind of the containment bui lding , and for some 

wind directions the wakes of the cooling towers . The resul

tant plume of radioactive air would ini tially be roughly as 

wide and as high as the bui lding and would quickly come into and 

remain in contact with the ground . Maximum radiation levels 

occur very near the release s i te . Because the beta emis sions 

from krypton travel only a relatively short range in air , and are 

the dominant emi s s ion , a ground level cloud gives rise to the 

greatest radiation exposure to people . A c loud more than a few 

meters dis tant irradiates only by its gamma ray emi s s ions . 

If the release point i s  elevated so that no bui lding wake 

entrainment occurs , then the plume initially wi l l  not contact 

the ground . As the wind carries the material along , mixing 

and diffus ing of the plume wi l l  cause lateral and vertical 

di spersion of the material and at some dis tance downwind 

(depending on the release height and weather condition s )  the 

now more di lute material wi ll contact the ground . The 

maximum radiation leve ls may occur at some dis tance from the 

release point . The maximum radiation exposures in such cases 
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may be dramati cally lower than for ground level release s .  For 

thi s  to occur the release point must be effectively far above 

the structure tops so that no s tructures intercept the plume • 

In our search for means to reduce the radiation exposures 

to persons on the ground we examined the possibi lity of 

venting from the top of one of the 3 7 0  foot TMI coo ling 

towers . Mixing in the tower wake occurs so quick ly 

downwind , however , that no appreciable reduction in the ground 

dos e  off- site is  achievable . 

Consequently , we turned to other alternatives discussed 

later in our repor t .  

B .  Radiation Exoosure and Direct Health Effects 

21 

Our calculations for the total beta skin do s e  and separately 

for the total gamma dose are given in Tables 1 and 2 for a 

varie ty of release heights and entrainment . They are based 

on a s tandard gaussian plume mode l described in another 

publication . ( Beyea , 19 7 9 ) . They are expres sed in millirem 

( 0 . 0 0 1  Rem ) and are to tals fol lowing comp lete containment 

purge . *  They are also ?ased on the as sumption that venting is  

completed in 24 hours . For longer venting periods the 

variability of the wind direction wi l l  cause the plume to 

wander s ignifi cantly and the doses to decrease perhaps by a 

factor of two or three . Because venting as proposed by Me t Ed/NRC 

would require 5- 50 days our calculations with respect to thi s  effect 

are conservative overes timates . 

*-We as sume that any significant quantities of airborne particles in  
the containment carrying radioactive cesium wi ll  be ra�oved from the 
release stream through filtering as proposed by Me t Ed . 



There are three distinc t doses to note : 

A .  Beta skin dose dependent on the ground- level 

concentrations of Kr- 3 5 .  

B .  Beta and gamma doses fol lowing inhalation --

also dependent on ground- level conc entration . 

c .  C loud gamma doses . 

The results for cases A and B are probably unreliable 

for very high plumes bec ause the plume model has not been 

adequately tested for such c ircumstances . In general the 

exposures are very smal l in such cases for it i s  known 

that the doses drop off very quicl, ly with increased release 

height . 

There is an additional uncertainty for case B owing to 

the difficul ty of determining hm., much radiation wil l  be 

distributed within the body . However , it is known that skin 

is  the tissue exposed to the highest dose from the betas of 

airborne �r- 3 5 .  The low so lubility of krypton g a s  in water makes 

internal doses qu ite small , e specially for deve loping a�bryo s .  

Fat solubility p lays a minor role for short exposures bec ause 

absorption levels are determined by so lab:!.l it:: in b lood . The 

small volume of gas in the respiratory tract air pa s s ag e s  reduc es 

the direct beta dose to values be low the skin dos e . Table 2 inc ludes 

in an approxima te way the smal l  contribution to the who le body 

dose from inhalation o� �aterial . The dominant contributor to this 

dose , case C , is " c loud shin e "  (direct radi ation from 

2 2  
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the radioactive cloud ) . The information in the tables is  

appropriate to release under restricted meteorological conditions 

known as D- s tability , corresponding to nighttime or overcast day 

re lease , and for a wind of ll mph (5 mjsec ) . Doses vary as the 

inverse of the wind speed . We assume that releases are only 

allowed during periods when meteorological conditions are such 

that doses would not be signif icantly greater than those shown . 

The larges t  gamma dose occurs close to the plant for the 

" ground-release "  case , proposed by the NRC/Met Ed . It is 0 . 0 3 

millirem . This should be compared with the radiation background 

to which we are all exposed , from naturally occurring terres trial 

and cosmic sources ,  of about 100 millirem per year . The dose at 

this worst case location from a ground release corresponds to 3 

hours of normal background exposure . In contras t ,  a release at 

a 3 0 0  meter height yields a maximum dose of 0 . 0 0 1  mi llirem .  

From current evidence o f  effects o f  whole body radiation on 

human population s , the above cons iderations indicate that at the 

doses postulated , no health e f fects would be anticipated as a 

result of the " ground release" venting . * The amount of exposure 

is so low that it falls in the range of background variability 

naturally occurring for the c i ti zens living around the plan t .  

Thi s variability ari ses from differences i n  body characteri s tics 

( e . g . , potassium- 4 0  content ) , the amount of certain nuclides 

naturally pre sent in soil ( uranium and radilli�) and the type of 

mater ials in one ' s  home ( e . g .  brick and s tone vs . frame ) . While 
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* The total population dose received whi le the plume is recognizable 
as a plume would be less than one person- rem . 



we believe that any additional whole body radiation exposure wi ll 

increase cancer risk , exposures we ll be low the natural life time 

variation of background source s wi ll lead to effects so minimal 

that they cannot be detected by any method . 

Doses to the body from beta radiation , while larger than the 

gamma dose by factors of about 1 0 0 ,  are not whole body exposure . 

Beta radiation from Kr- 8 5  invo lves only a limited portion of the 

body tissue , princ ipally the skin , and doses antic ipated are far 

be low the leve ls required to induce beta burns (radiation erythema ) 

of the skin . I t  is pos s ible that the larger beta doses from Table 1 

would increase the chances of developing skin cance r .  However , 

the bes t  present evidence suggests , but does not prove , that doses 

subs tantially in excess of 1 0 , 0 0 0  to 5 0 , 0 0 0  millirem are requi�ed 

in order to increase the incidence of such cancer . The present 

margin of safety appears to us to be comfort�bly large . 

One matter of importance in all predictions of the kind we 

are discussing is uncertainty , and therefore pos s ible error , in 

the results . We e stimate the uncertainty in the dose predictions 

of Tables 1 and 2 to be a factor of 1 0 . That is to say the ex

pected radiation doses under the s tated conditions could be as 

much as ten times greater , or ten times less , than our number s .  

Cons i deration of the wors t  case exposure , unl ikely but pos s ible 

within our estimated uncertainties , does not change our view that 

direct health effects will be absent from venting the Kr- 8 5  even 

from the " g;round- leve l "  release . Our conc lusions in thi s  regard 

are s imilar to those reached by the NRC and Me t Ed . 
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TABLE 1 - Beta S k i n Dos e  

(Mi l l i rem) Pl ume Cente rl i ne 
He i <lh t  

·• 50 .. 1 25 1 25 200 300 500 

DISTANCE \ "Ground Leve l " In wake of Not i n  Wake NRC-Met Ed (Hi l e s ) 
o rooosa 1 cool i n g towe r 660 ft . 990 ft . 1 650 ft • 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 5  
20-
30 
40 
50 

1 00 
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u 
2 . 9  
1 . 8 
1 . 2 
0 . 87 
0 . 67 
0 . 5 3 

0 . 43 
0 . 37 
0 . 32 

- 5  
* - Les s  than 1 0  

. 
g 0 . 31 
1 . 8 0 . 90 
1 . 2 0 . 90 
0 . 90 0 . 77 
0 . 70 0 . 63  
0 . 5 3 0 . 5 3  
0 . 4 7 0 . 47 
0 . 37 0 . 40 
0 . 32 0 . 33 
0 . 28 0 . 29 

0 . 0009 * * 

0 . 007  0 . 0007 * 

· 0 . 1 9  0 . 009 * 

0 . 25 0 � 028 2 . 3 x l o -5 

0 . 28 0 . 048 1 . 9 x 1 0 -4 

0 . 2 7  0 . 067  0 . 0007 
0 . 26 0 . 076 0 . 00 1 7 
0 . 24 0 . 087  0 . 0032 
0 . 22 0 . 09 0 . 005 
0 . 2 1 0 . 09 3  0 . 007 

0 . 087 0 . 0 1 7  
0 . 07 0 . 022  

0 . 024  
0 . 02 1  

Th i s t a b l e g i ves the p l ume cen te rl i ne doses for comp l e t e  p u rge of t h e  TM I 
con ta i nme n t  b u i l d i n g .  The underl i ne d  entri e s  are the downw i n d  pos i t i on s  
o f  the maxi mum r a d i a t i on expos u res . The doses have been calcul ated for 
a 2 4 -hour �elease ,  D atmospheric stability c lass , flat terrain , and 
an 11 mph wind . Beta doses ( in mi llirem) are calculated as 60 time s  
the " expos ure " ("in curie-seconds p e r  cubic mete r) . Doses could be 
greater at locations with elevations higher than the e levation at the 
release point . See the text for further di sc us s ion of tne table . 

700 

2 300 ft . 

* 
* 
* 
* 
* 

* 

* 

2 . 2x 1 o ··S  
- " 

6 X 1 0  -
0 . 00 0 1 3 

0 . 00 1 3  
0 . 00 35 
0 . 00 7  
0 . 009 
0 . 0093 
0 . 00 7  



e a s e  He i g ht 
50 (me t e rs ) 

D I STANCE � "Ground Level " 

(Mi l e s ) NRC-Met Ed 
proposal  

1 0 . 03 

2 0 . 01 7 

3 0 . 0 1 1 

4 0 . 008 

5 0 . 006 

6 0 . 005 

7 0 . 004 

8 0 . 004 

9 0 . 00 3 1  

1 0  0 . 0027 

1 5  

20. 

30 

40 

50 

1 00 

* - Les s  than l O- S  

TABLE 2 - Tot a 1 Gamma Dose 

(Mi l l i rem ) P l u�e C e n t e rl i ne 

1 25 1 25 2 0 0  

I n  wake . o f  Not i n  Wake 
cool i n g towe r 6 6 0  ft 

0 . 02 1  0 . 0067 0 . 00 2  

0 . 0 1 2  0 . 007 0 . 002 

0 . 009 0 . 006 0 . 00 2 3  

0 . 006 0 . 005 0 . 00 2 5  

0 . 00 5  0 . 005 0 . 00 2 3  

0 . 004 . 0 . 004 0 . 0022 

0 . 004 0 . 003 0 . 002 

0 . 00 3  0 . 00 3  0 . 00 1 9  

0 . 00 3  0 . 00 3  0 . 00 1 8 

0 . 002 0 . 002 0 . 00 1 7  
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300 500 

• 9go ft . 1 650 ft . 

0 . 0005 5 X 1 0-
5 

0 . 0005 5 X 1 0-
5 

0 . 00057 6 X 1 0 -
5 

0 . 0006 6 X 1 0-
S 

0 . 0007 7 X 1 0 -
5 

0 . 0008 8 .X  i O-S 
0 . 0008 9 X 1 0-

5 

Q:.QQQ2. 9 . 6x l 0-
S 

0 . 0008 1 . l x l 0  - 4 
0 . 0008 1 . 2x l 0  -4 

1 . 8xl 0 -4 
2 . 2x l 0 -4 
-- -4 2 . l x l 0  

Th i s  tabl e g i ves the p l ume centerl i ne doses for comp l e te purge o f  the TH I  
c o n t a i nme n t  b u i l di n g .  The underl i ned entri e s  a re the dol'lnw i n d  posi t i o n s  of 
the maxi mull!" ra d i ati o n  expos ures . Doses were calcula ted as the sum o f  
the whole body cloud d o s e  and the inhalation dose ( 6 0 0  mill irem 
per curie inha led ) . The c loud dose value was obtained by us ing 
an approximate geometrical correction factor ( S lade ,  1 9 6 8 )  to ad
j us t  the easily calculated dose· from an in finite cloud ( 0 . 4 8 milli
rem per curie- second per cubic meter ) . See the text and Table 1 
notes for further discuss ion of the table . 

700 

2 300 ft . 

. 

. 

• 

. 

. 

• 

1 . c  Xlo-: 
_ ,  

1 . 4 XlO -
1 . 5  XlO-: 
1. 7 XlO-: 
2 . 8  XlO- : 

_ ,  4 . 3  XlO -
7 .  3 XlO-: 

8. 7 XlO-: 
_ ,  

S . 3 Xl0 ' 
_ ,  

6 . 7  XlO -
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C .  Stres s - Related Public Health Effects 

2 7  

There are publ ic heal th e ffects o f  venting , aside from 

pos s ible but imperceptible direct effects of rad iation , which 

cannot be dismis sed l ight ly .  We refer here to the perceptions 

of hazard by the people l iving near TMI , and the health 

significance of thes e  perceptions . These psychosoc ial problems 
have been investigated by the group at Hershey foledical Center , 
and in addition are currently under study by a team from the 
Western Psychiatric Ins titute of the University of Pittsburgh . 
The latter study is not yet analyzed suff i ciently for 

conclus ions to be drawn . The problems have also been manifest 

in angry confrontations between citizens of the Harrisburg 

area and NRC/Met Ed officials, especially over the proposal of 

thes e  officials to carry out the " ground- leve l "  release o f  

the krypton- 8 5  gas . 

The Pennsylvania State Univers ity Med ical Center at Hershey , 

supported by a grant from the Electric Power Research Institute , 

is sued a report in Apri l ,  1 9 8 0  entitled " Health-Related 

Behaviora l Impact of the Three Mi le I s land Nuclear Incident . "  

Thi s report inc luded results of a series of telephone interviews 

conducted in Apri l , 1 9 7 9 ,  July , 1 9 7 9 , and January , 1 9 8 0 .  The 

firs t involved nearly 7 0 0  people living within 5 miles of T!H , 

the second involved over 1 5 0 0  people living within 55 mi les 

of TNI , and the third series , including rein tervieo1s , invol•red 

over 9 5 0  persons . It is clear from this report that a number 

of phys ical and behavioral symptoms can be related to an 



individual ' s  proximity to the TMI plant . Contrary to expectation , 

the prevalence of these symptoms has not declined in the nine 

months be tween Apr i l ,  1 9 7 9  and Janua ry ,  1 9 8 0 . Indeed some may 

have increa sed . The " phys ical stre s s "  symptoms included 

headache s ,  diarrhea , constipation , abdominal pain , sweating 

spel l s ,  stomach trouble , frequent urination , and ras h .  

" Behavioral s tres s "  symptoms included irri tabi l i ty , f i t s  o f  

anger , s leeplessne s s , loss of appe tite , feeling trembly ,  

interrupted thought processes , and overeatin g .  

These symp toms and behavioral effects evident ly have 

arisen from a��iety engendered by proximity to the p lant , 

fear of exposure to radioactivity , and apprehens i ons concerning 

los s of trus t o f  official rea ssurances about potential radio

active re l eases . 

It i s  signi f i cant that between 1 0 %  and 2 0 %  of the population 

sampled within 10 miles o f  the plant was af fected , as the Penn 

S tate S tudy conc luded . Because some 2 0 0 , 0 0 0  persons live in 

this area , the number of affected persons may be in ferred to 

be in the range of 2 0 - ? 0 , 0 0 0 .  Thi s i s  a surpris ingly large number . 

2 8  
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I t  is in stark contrast to claims that only a few , perhaps only 

one person , were "victims " o f  the Three Mi le I s land accident . 

Whi le the methodology poses some difficulty to interpretation 

of these results , the findings are striking . 

I f  this conclusion i s  valid , it indicates a medical 

problem of maj or public health importance . There i s  there fore 

good reason to conclude that the deliberate vent ing o f  

krypton- 8 5 , already opposed b y  many citizen s ,  may seriously 

exacerbate the problems o f  the mental and physical health of 

the public that the stress of the planned exposure would engender . 

D .  Elevated Re lease 

1 .  Introduction 

Because o f  the signi ficant and unacceptable public health 

consequences described above , which we believe would s tem from 

the ground-leve l  vent ing planned by Met Ed and the NRC , the UCS 

S tudy Group devised two alternative venting methods each o f  

whi ch we bel ieve t o  b e  superior . Use of either one would result 

in very large reductions in the radi ation dose affecting any 

segment o f the public as compared with the " ground-leve l "  

re lease . A l l  doses would b e  s igni ficantly lower , and the 

2 9  



peak dose  would be moved further from the plant as well  as  

diminished . This substantial dilution and trans fer  of impact 

would be achieved by e levating substantially the effec tive 

point at which the containment building gas would be released 

into the atmosphere . 

2 .  Heated Plume 

The first UCS alternative employs the buoyancy imparted 

to gas by heating i t .  This is a fami l-iar effect frequently 

summarized in the aphori sm - - heat rise s . We find that a 
heated plume can be produced with readily avai lable equipment 

and at moderate cost , that flushing of the containment can be 

carried out in a few day s , a_nd that signi ficant reductions in 

ground leve l  beta skin doses  can be achieved . The heating 

could be carried out us ing a modi fied commercially available 

incincerator fueled by oil or natural gas . 

Buoyant Plume s *  

I f  a n  incenerator with very buoyant emi s sions can be 

installed , the containment gase s ,  including the krypton , will 

rise with the plume . The effective height of emi s s ion of the 

gases  can be much greater than the stack height and more 

than enough to clear all  building and cooling tower turbulent 

*The material set forth in this section was prepared by Dr . 
Thomas Overcamp , Associate Professor in Clemson Unive rsity ' s  
Depar��ent of Environmental Systems Engineering . 
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wakes b y  a cons iderable margin . The effective height of 

emis s io n ,  he , is  given by the expression 

he = hs + llh 

where hs is the height of the inc inerator stack and llh is the 

f inal plume r i s e . If llh i s  large , the g a s e s  wi l l  d i f f u s e  a s  i f  

they were emitted from a very t a l l  chimney . This i s  the 

mechani sm that leads to the reduction of ground radiation level s 

as compared with a cold relea se at height hs · 

The theory of the rise  of buoyant plumes was developed 

by Briggs ( 1 9 6 9 ) , Hoult ,  Fay , and Forney ( 1 9 6 9 )  and others . 

The rise  is a function of the initial momentum of the plume 

and its buoyanc y. For highly buoyant plumes  as from the pro-

pos ed incinerator , the f inal rise  can be predicted from cons idering 

just  the plume ' s  buoyancy . 

The final rise  i s  a fUnction of the buoyancy ,  the wind 

speed , and the stabi l ity of the atmosphere . 

The buoyancy of the plume i s  measured by its buoyancy 

flux , F : 

F gD 2 W s 0 
--4-

T - T s a 
Ts 

where g is the gravitational acceleration , Ds i s  the stack 

diamete� , w0 is  the exit veloc ity of the ga ses , and Ts and 

Ta are the exit and ambient temperatures respective ly . 
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Atmo s pheric cond i tions can be c l a s s i f i ed a s  unstable , 

neutral or stab l e . Unstable conditions occur on sunny days with 

l ight winds . Neutral conditions occur under overca s t  cond i tions 

during the day or night and a l so for very windy cond itions . 

Stable atmospheres occur under c l ear skies at night with l ight 

wind s .  

For neutral to unstab l e  conditions , the most wide ly 

used pl��e r i s e  formula is one propos ed by Briggs ( 1 9 7 0 ) . 

1 .  6 Fl/ 3 ( 3 . Sx )  2/3 

Ah = u 

in which u is the wind speed and x is given by the empirical 

formula 

X 3 4 p 2/ 5 (m l  

where F > 5 5 m" ;s l 

This formula is the one used by the u . s .  Environmental Protection 

Agency for mod eling buoyant plumes from power plants and 

indus tries . It is recommended by many others (A . S . �1 . E . , 1 9 7 9 )  

a s  the state o f  the art formula . 

For s tab le conditions , the recommended formula is 

a h 2 . 4  I F �1/ 3 

�US"J 
in which S is a stabi l ity parameter given by 

"52.7 

s 
S. ( dTa + o 0 1 \ 1 - . ) 
Ta \ dz  

3 3  

dT 
where � is in • c;m 

dz 

For stab le conditions , the stabil ity parameter wil l  typical ly 

have a value between l o - 4 and l o- 3 s ec - 2 • 

The inc inerator we propo s e  would have a height of 2 5 0  

f t .  ( 7 6m) , an exit diameter o f  6 f t .  ( 1 . 8 3rn) , a n  exit velocity 

of 1 0 0  ft/ s ( 3 0 . 5m/ s ) , and an exit temperature of l S O OOF ( 1 2 5 6  

T o  avoid any po s s ibility o f  the plume from the inc inerator being 

trapped in the wake of a cool ing tower , the incinerator should 

be s ited two or three cool ing tower height s  away from any tower . 

This corresponds to 7 5 0 - 1 0 0 0  ft . If thi s  is not pos s ib l e , the 

inc inerator should be tal ler or a more detai l ed s tudy should 

be undertaken to d etermine the potent ial for interferenc e . For 
• 

this incinerator , the buoyancy flux i s  1 9 3 m /s l ·  For any g iven 

atrno spher�c conditions , the plume rise and effective height of 

emiss ion can be es timated using the above formulas . For example , 

if the wind speed is 6 . 7  mph ( 3  m/ s ) , the plume r i s e  for neutral 

cond itions will be 1 0 0 0  ft . ( 3 0 0 m ) . If the a��o sphere i s  

s table and the stability parameter is 1 0- 3 s e c  - 2 , the p lume r i s e  

i s  3 1 5 ft . ( 9 6  m ) . The se correspond to effective heights o f  

emis s i on of 1 2 4 0  f t .  ( 3 7 6  m )  a n d  5 7 0  ft . ( 1 7 2  m)  respectively . 

The s e  heights are suf f ic ient to c l ear any terrain obstac l e s  

within 6 mi les ( 1 0  krn) of t h e  plant . 

F igure 2 gives the calculated plume r i s e  of this inc inerator 

for various wind speed s  and s tabi l ities . The predictions show 

that the plume r i se is higher for lm�er wind speed s .  The neutral 

stability is generally higher than the stabl e plume ris e .  

These predictions wil l have t o  b e  modified i f  there is  a n  elevated 
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invers ion that limits the rise of the pl��e . The average 

height of such an elevated invers ion over that area is 1000  
t o  1 8 0 0  m depending o n  the seas on o f  t h e  year and the daily 

weather conditions (Hol zworth , 1972 ) . 

I I,& 
" D I>  

ho 

' " "  

�o . I i"oJ � 
i 

&;�c I 
.300 

2.CO 

l :lD 

0 -
0 

.\ ' 

)\ ' I Y\e.\J -t r�-

• . 

\ 
' "·�-�-� h. ick. 

. I 

� 

sec. -'L - -- ------� 

"2. 3 't- s-.LL J . 'r"/5 

I_ l_ _ _l 
c. -; 'D 

Plume Rise Versus Wind Speed for Neutral 
Condi tions and Various Stable Cond i t ions . 

F igure 2 

'1 l <l  

328 

35 

From the information in Figure 2 and an as sumed stack 

height of 2 5 0  ft . ( 7 5  m) it can be seen that ef fective he ights 

of emi s s ion in exce s s  of 9 0 0  ft . are achievable in many cir

cumstances , e specially with low to moderate light wind 

conditions . 

Radiation Exposure 

The reduction in the beta skin do se ( the radiation e f f ect 

of most concern )  in the heated p lume case , as compared to the 

"ground leve l "  releas e , is extremely large within a f ew miles of  

the release point for a 1000  f t .  emi s s ion height -- a factor of 

4 0 0 0  reduction at 2 miles , and a factor o f  nearly 1 5  at 5 miles . 

See Tabl e  l .  At greater distances , the fraction decreases owing 

to vertical diffu s ion of the plume . The maximum dose occurs at 

a considerab l e  distance from the release point , as discussed 

ear l ier , at least 8 to 1 0  miles d istant , and in some weather 

circumstances at 20 mil e s  or more . The magnitudes of the skin 

doses , for appropriately chosen weather cond itions , are very 

sma l l  by any reasonabl e  measure . 

The Faci lity 

We have carried out a prel iminary i nvestigation of the 

s i z e  and configurat ion , cost , ·  and ava ilabil ity of the incinerator 

necessary to impl ement the hot plume release . The details are 

inc luded in Appendix I and are summarized here . 



The incinerator would emp loy a 6 f t .  diameter re fractory-

lined stack perhaps 2 5 0  ft . ( 7 5  m)  high . With a discharge 

temeerature of l B O O "F and an exit velocity of 1 0 0  feet per 

second , it would run with natural draft and a negative furnace 

pressure , minimi zing ground level leakage . Fuel requirements 

would be in the range of 250 gallons per h.our of liquified 

petroleum gas . I f  containment gas were vented into the furnace 

at 1 0 0  cuBic feet per second , only a few days of release time , 

perha�s spread over several weeks , would be required for 

reduction of the containment krypton concentration to be low 

Maximum Permissible Concentration of 10 CFR 2 0 . Total fuel cost 

would be below $ 2 0 , 0 0 0 . 

Rough e stimates of the construction time for the facility 
� 

are in tha acceptabl e  range of 7 - 9  months , at a cos t ,  exclus ive 

of tHose special features required for the del ivery and special 

handling of the contaminated gas to the incinerator furnace , 

of $ 2 5 0 , 00 0 .  The time estimate doe s � include the poss ibility 

that to�-priority expediting , aided by support from the US 

Government ,
' 

or the immediate availability o f  a used incinerator 

could appreciably speed things up . 

Evaluation 

UCS regards the hot buoyant plume proposal as promi sing . 

I t  i s  oased on well knGwn phenomena that may be predicted with 

adequately sma l l  uncertainty . The venting can be monitored and 

halted as required . The techno logy of produc ing the plume i s  
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mundane and the equipment easy to manufacture or pos sibly , 

obtain second hand . 

The risk of an accident of unacceptable scale during the 

venting seems to b� very low because the amount of krypton in 

the system at any given time is smal l . For �he same reason 

worker doses may be kept low as we l l .  Coping wi th unexpected 

changes in the weather during venting is accomplished by 

sys tem shutdown . 

E levated releases have the advantage that even the skin dose 
can be kept we ll below the skin dose any individual receives in one 
year from natural background . 

Finally , there are large reductions in be ta skin dose 
compared to the ground level release scheme . The levels are 
likely (a�though by no means certain ly) to be acceptable to 
people living in the vi cinity of the re lease point . At the 
very leas t ,  reductions of thi s magnituae woula be perce iv�u Ly 
the pub l i c  as an attempt to reduce the radiation exposures and , 

thereby , the pos s ible stress-related publ ic health impact that 

venting might have . 
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3 .  Tethered Balloon Release 

Introduction 

The second alternative devi sed by UCS to implement an 

e levated re lease point makes use of a tethered unmanned 

bal loon to support a light-weight impermeable fabric-rein

forced tube . By thi s means it i s  pos s ible to achieve a 

release height in the range of 1 0 0 0  to 2 0 0 0  ft . ( 3 0 0 - 6 0 0  m ) . 

The reduction in ground- level beta skin do se within a few 

miles of the release point , as compared with the " ground

leve l "  re lease , is very great . 

Because the technique is new , and innovative , we have 

taken special pains to e stablish its practicality as we l l  

as w e  could in the time avai lable . In thi s e f fort personnel 

of the u . s .  Air Force Geophysical Laboratory have been of 

particular help . 

Bal loon Technoloqy 

Tethered balloons , manned and unmanned , have long been 

used in mi litary and non-mi litary affair s .  Both the u . s .  Air 

Force and the u . s .  Navy have active programs that involve 

such lifting devices . These , and free flight bal loons , 

levitated by helium, may typically be filled through a 1 ft . 

diameter hose made of 0 . 0 0 3  inch polyethylene . Ho ses some 

6 0 0  ft . long have accommodated gas f lot-1 rate s in the vicinity 

of 3 0  cubic feet per second . 

� 
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What we propose i s  a hose or tube of coated nylon able 

to withstand perhaps three times the pres sure of unrein

forced polyethylene . It would contain an integral suppor

ting cable of Kevlar , an exceptionally strong lightweight 

material , to reduce the tendency of the tube to kink and to 

provide support . Kevlar tether cable weighs SO lbs/1 0 0 0  ft . 

and has a 16 , 0 0 0  lb . breaking strength . The tube would be 

supported nearly vertical by an unmanned non-spherical 

aerodynamically- shaped balloon . The balloon would be 

tethered by two or perhaps three Kevlar cables arranged 

so the balloon remained over the ground end of the fabric 

tube . A diffuser at the balloon , or exit , end of the tube 

would produce adequate back pres sure to ensure the tube 

remained wel l  inflated . 2 0 0 0  feet of fabric tube of the 

sort required would weigh less than 5 0 0  lbs . , perhaps as 

little as half that . Inflatable fabric balloons emp loying 

4 5 , 0 0 0  cu . ft . of helium are now available as are 

portab le winches for handling them. They have a payload of 

about 1 5 0 0  lbs . and are simple to handle . On an ordinary 

single tether , with no tube , they can fly in winds up to 

20 Kts and can be recovered from an alti tude of 2 0 0 0  ft . in 

10 minutes . It is  estimated that a double tether arrangement and 

a tube payload should not s ignificantly increase recovery t ime . 

Figure 3 i l lustrates a double tether arrangement , launch ready and 

in operation , which is based on a prel iminary Air Force .concep t .  
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About six people are needed to inflate and fly such 

a balloon , and that number of people must be on call if 

recovery i s  require d .  ·rwo persons are all that are required 

for " babysitting " while the device i s  tethered aloft . 

At a balloon height of 2 0 0 0  feet wind drag l imits the 
tube diameter to about 1 foot . For this altitude ach�evable 

flow rate s , according to the Geophysical Laboratory experts , 

would exceed 6 0  cubic· feet per second and may exceed 1 0 0 . 
For a 1 0 0 0  ft . tube ,. the flow rate could con servatively exceed 

100 cubic feet per second because a larger diameter tube can be used . 

At thi s latter rate , as with the heated p lume , a total release 

time of a few days i s  all  that i s  required to bring the 

containment krypton concentration· below the maximum per-

mi s s ible concentration for workers . Night time periods of 

s table air minimi ze the ground l evel radiation exposure , 

but thi s exposure is already so small for release height s  

above 1 0 0.0 feet that venting could probably proceed in a l l  

wi.nd strengths in which. the bal loon was flyable . 

Radiation Exposure 

With a re lease he ight in the range of 1 0 0 0 - 2 0 0 0  feet , a 

pl ume. remains l arge ly overhead for ten or several tens oi 

miles .  As it i s  borne by the wind , the plume diffuses 

vertically and latera lly and its  concentration dwinciles . 

The ground leve l  radiation exposure at all distances i s  
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dramatica l ly reduced over " ground leve l " release . Table 1 
tel l s  the story . For the highest release , out to 6 mi les 

from the re lease point , the beta skin dose ( again , the 

radiation of mos t  importance )  is reduced by factors from a 

mi llion , at worst , to very much larger numbers when compared 

wi.th the " ground leve l "  re l�ase case . In the range 2 0  to 

1 0 0  mi les from the re le.ase point , where a very small  portion 

of the plume has diffused to the ground , the exposure is  at 

worst no more than a few percent of  the " ground leve l "  

case ' s  exposure at 1 0  mile s . It is fair to say that the 

maximum exposure is wholly negligible . Indeed the ground 

level radia�ion probably could not be detected anywhere 

under the plume of such an elevated release over the background 

of naturally occurring terrestrial and cosmic radiations . 

Safety 

The tethered balloon share s wi th the heated plume the 

feature that �he amount of krypton in the system at any given 

time is sma l l .  Thus a total release of  krypton from the 

tuBe stemming from a rupture or from a �oss of support i s  

not a maj or concern . Nor should worker exposure be large . 

Before routine recovery of the bal loon , the tube could be 

purged with fresh air . In some tether arrangements proposed 

by the Air Force expert�· , recovery does not require approach 

to or handling of the tube . Should the ba l loon break free 

4 2  
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it wi l l  simply deflate s lowly and come to earth . 

The balloon while tethered would represent a considerable 

hazard to aircra f t ,  e specially i f ,  as expected , i t  were flown 

primarily at night . I dentification of the balloon by appro

priate light s ,  and notification to p i lots through the FAA ' s  

NOTAMS (Notice to Airmen ) , radio , Tv , and newspapers of flight 

schedules and wind directions would be required . 

Costs and Time table 

Costs and timetable for a tethered bal loon system are 

somewhat di fficult to estimate . The fabric tube of the 

required length would require a few weeks of engineering 

and perhaps a �onth to fabricate at a cost probably less 

than $ 2 0 , 0 0 0 .  A new balloon costs in the vicinity of 

$ 1 0 0 , 0 0 0 .  Helium need not b e  purchased becaus� barring an 

accident , it can be recovered after the proj ect terminates . 

I f  the tests described below are successful , it should 

be pos s ible to have equipment ready in about 4 to 7 months 

from the time of  commitment .  I t  i s  possible that Air Force 

balloons , handling equipment , and ground crews could be made 

avai lable for the venting . This might appreciably shorten 

the krypton re lease schedule and decrease the costs . 
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Evaluation 

This venting technique we propose is untried . Tests 

of the concept are there fore a necessary precursor to a 

commitment to deploy . S uch tests can , fo rtunately , be 

carri ed out with Air Force balloons , at the facility at 

Hollomon Air Force Base in New Mexico . Such tests would 

include air flow rate measurements on balloon supported 

tubes of the required size and of the required lengt h .  

These tests could be carried out in a few weeks and , most 

fortunately , the Air Force has agreed that they wil l  do 

them i f  reque sted . 

The Air Force has already reviewed and commented on our 

proposal . Their comments are included here in Appendix I I . 

They regard the technique as work�ble .  The tests would , 

hopefully ,  confirm this j udgement or,  nearly as good , lead to 

the prompt so lution of new difficulties the te sts unearthed . 

A Three Mile I sland site vi sit is necessary to establish 

whether or not an adequate area exi sts in which to establish 

the needed tether and the ground-based gas  system . The site 

i s  hardly ideal for balloon fl ight s with its cooling towers 

and power line s .  I t  is  not , however ,  a n  impossible location . 

The te thered balloon venting appears to be the mos t  

attractive of the venting scheme s i n  terms of costs , schedules , 

and,  especially ( radiation exposure . Whi le there are some 

s igni ficant unknows remaining , the se can be illuminated 

promptly and wi th seemingly mode st e ffort . 

Thi s venting scheme will lead to very great reductions in 

radiation exposure . However , we do not know whether even this very 

low exposure wi ll be acceptable to citizens in the area . 
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A .  Introduc tion 

IV . KRYPTON RECOVERY 

Met Ed and NRC identified four maj or alternatives to 

ground- level venting of the krypton , all of which involve 

recovery of the krypton rather than venting : These are 

selective absorp tion , cryogenic processing , gas compress ion , 

and charcoal adsorption . The UCS s tudy group identified no 

additional alternatives other than the tethered balloon and 

heated p lume modifications to the venting proposal . 

Our evaluation of the four alternative recovery methods 

is presented below .  We conclude that the selective absorption 

and cryogenic process ing alternatives are preferable to Met Ed ' s  

venting proposal if they could be accomp lished in less than a 

year . The gas compress ion and charcoal adsorption alternatives 

are not realistic alternatives because of the long time needed 

for their implementation and the hazard presented by the nature 

of the long- term gas storage fac ilities required with these methods . 

B .  Selective ��sorption 

The selective absorption process exploits the different 

solubilities of different gases in fluorocarbon so lvents . In 

the particular sys tem under consideration for use at TMI , the 

krypton is dissolved in a common refrigerant ,  Freon . The ab

sorbed gas is carried by the refrigerant to a different section 

of the sys tem where the refrigerant is heated to release the 
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kryp ton . The krypton is recovered and stored in standard- s i zed 

gas cylinders . 

The principal advantage of the selective absorption i s  

that the krypton c a n  be removed from the reactor bui lding and 

stored with negligible release to the environment .  There i s  
also a high degree o f  as surance that the system would b e  effec

tive because of the extens ive experience with p i lot plants at 

Oak Ridge National Laboratory since 1 9 6 7 .  A third generation 

pilot plant with a capacity of 1 5  scfm has been succes s fully 

operated for the last 1 8  months . The principal disadvantage 

of this alternative is the time required to implement it . The 

NRC ' s  estimated time to cons truct a selective absorption sys tem 

at TMI was 1 1/2 to 2 years or longer depending on regulatory 

requirements . The Oak Ridge National Laboratory ' s  estimates 

range from 1 1/2 to 4 years , but individual eng ineers at Oak 

Ridge estimate only three months assuming the availability of 

components and regulatory approval . Recently , the staff of the 

Sc ience and Technology Committee of the u . s· . House of Representa

tives estimated six months . 

Another pos s ibility di scussed was moving the pilot plant · 

from Oak Ridge to TMI . We believe this is not a reasonable plan 

because the capacity of the pilot plant is only 15 scfm .  I t  

would therefore require a process ing time of about two years 

to remove 9 9 . 9 %  of the krypton . This is an unacceptable delay 

in our j udgment . 
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S ince the princ ip l e s  of operation of the s e l e c tive absorp

tion proc e s s  are we l l � under s tood and the components are e i ther 

s tandard items or e a s i ly fabr icated , we fores e e  no d i f f icul ty 

in scal ing up to a sys tem with a capacity of 1 5 0  to 2 5 0  s c fm .  

This would reduce the proc e s s ing t ime to two or three months . 

With regard to the haz ard p r e s en ted by long- term s torage 

o f  the kryp ton a s  an undi luted compre s s ed g a s , we conclud e  that 

NRC has exaggerated the prob lem . In NUREG- 0 6 6 2 , it was as sumed 

that a l l  5 7 , 0 0 0  c ur i e s  of kryp ton would be s tored ons i te in a 

s ingle container tha t might ruptur e . This is unrea l i s ti c . 

S torage of the krypton at 5 0 0  p s i  in f ive or s ix s tandard g a s  

cylinders rated f o r  more than 3 0 0 0  p s i  wo uld signif icantly re

duce the probabi l i ty and magni tude of an acc idental release . 

Furthermore , we believe that it i s  feas ible to ship the krypton 

o f f s ite or s tore i t  ins ide the TMI - 1  containment or in a s p e c i a l ly 

cons truc ted f ac i l i ty to ensure aga i n s t  accidental r e l e a s e  

I n  summary , the u c s  s tudy group reco��e nd s t h a t  the s e lec

t ive absorption a l terna t ive be reas s e s s ed . The f i r s t  s tep needed 

i s  a determination o f  the ava i l ab i l i ty o f  components . If the 

components are a l l  read i ly ava i l able for a system capac i ty on 

the order o f  2 0 0  s c fm and the pro j e c ted time for con s truc tion 

i s  not exce s s ive , we see no obstacles to using s e l e c tive abs orp

tion a s  the method o f  k rypton recovery . 

c .  Cryogenic Proce s s ing 

The cryogenic proce s s i ng sys tem operate s on the princ i p l e  

o f  condens ing the kryp ton from the bu ild ing a tmo sphere by d i r e c t  
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contact \�i th liquid n i trogen . The l iquid kryp ton is then va

por i zed and s tored in s tandard gas cyl inders or other s ui table 

containe r s . 

The principal advantage s  and d i sadvantage s  of the cryogenic 

pro c e s s ing sys tem are s imilar to tho s e  o f  the s e lec tive absorp

tion s y s t�� . The kryp ton can be recovered and s tored with neg l i 

g i b l e  r e l e a s e  t o  t h e  envi ronmen t .  The s torage o f  the gas presents 

no mo re d i f f iculty than discussed above for s e lec tive abs orp tion . 

However ,  the time required to imp l ement a cryogenic proc e s s ing 

sys tem a t  TMI was e s tima ted by NRC and Met Ed to be 2 0- 3 0  months . 

There has been extensive exper ience with cryogenic proc e s s ing 

on a commer c i a l  s c a l e  to recover Kr- 8 5  at nuc lear fue l reproce s 

s ing p l ants . Whi le the sys tem i s  more comp lex than s e l e c tive ab

sorption , three ma j or U . S .  compan i e s  and several foreign comp anies 

manufac ture cryogenic equipme nt for production and comme r i c a l  

nuc lear app l i c a t ions . A cryogenic sys tem has b e e n  in operation 

a t  the Idaho F a l l s  Rare Gas Recovery Fac i l ity s ince 1 9 5 9 .  This 

sys tem recove r s  Kr- 8 5  from contaminated air resul ting from the 

reproc e s s ing of fuel rod s . 

The cryogenic sys tem d e s ign evaluated by Met Ed and NRC was 

the sys tem avai l able for purcha s e  from the L imerick p lant . Thi s 

sys tem was d e s i gned by the L ind e D i v i s ion of Union C arbide . A 

pa£ti cular haz ard a s soc iated with thi s  s y s tem i s  the propo s a l  to 

add ca taly tic recornb iners to the front end to remove oxyg en . The 

hydrog en supp ly for the recomb iners would cons t i tute a fire or 

exp l o s ion ha z ard . 



Another cryogenic process ing system that may be useful a t  

TMI is owned b y  the Public Service E lectric and G a s  Company of 

New Jersey . This sys tem is presently in s torage at the two 

Hope Creek nuclear p lants which are under construction but are 

not scheduled to begin operation until 19 8 7 . The sys tem compon

ents are assembled and mounted on skids . Therefore , the system 

can be easily transported to TMI and quickly installed . There 

are actual ly three sys tems , one for each plant and a spare , with 

a capacity of 75 scfm .  These s�stems were designed and buil t  by 

Air Products , Inc . Hope Creek and Air Products engineers each 

estimated that the three systems could be moved to TMI and erected 

in two or three months after a suitable building to house them 

was available . We are informed that , in an e f fort to assist , 

Public Service E lectric and Gas is willing to sell the systems 

to Met Ed and this would not adversely affect the Hope Creek 

construction schedule . 

The Hope Creek cryogenic systems are designed to process 

air with as high or higher radioactive contamination than found 

in the TMI containment building atmosphere . The systems use an 

insignificant amount o f  hydrogen to remove the small amount of 

oxygen mixed with the krypton at the end o f  the process and thus 

would not have the same risk of fire or explosion as the system 

evaluated by Met Ed and the NRC . The 
·
total cos t  of the three 

Hope Creek cryogenic sys tems is about $ 5  million . 

We recommend that the feasibility of using the Hope Creek 

sys tems at TMI be examined further before a decision on the method 

of krypton removal is made . 

3}) 

D .  G a s  Comoression and Charcoal Adsorction 

The UCS s tudy group concludes that , in view of the other 

potential alternatives to the venting proposal evaluated by 

Met Ed and the NRC , the gas compression and charcoal adsorption 

alternatives do not meri t  further consideration . 

We have reviewed the evaluations performed by Met Ed and 

NRC of these two alternatives and conclude that their evaluations 

are unduly pessimistic . The construction time of the storage 

fac i li ty for the gas compression system can be reduced in s everal 

way s . Larger diame ter p iping and/or gas s torage at a higher 

pressure could reduce the proposed 28 miles of pip ing significantly . 

For the charcoal adsorption alternative , the amount of charcoal 

needed could be reduced significantly by regenerative use of a 

much sma ller amount of charcoal . For both charcoal adsorption 

and gas compres s ion , removing only 9 0 %  of the krypton and venting 

the rest would shorten the construction time and reduce the radia

tion dose to the public by a factor o f  ten compared to venting 

the entire building atmosphere . The . method of s toring the krypton 

can be designed so that it would be unrealis tic to postulate the 

ground level release of all 5 7 , 0 0 0  curies of the krypton which 

was NRC ' s  assump tion in NUREG- 0 6 6 2 . 

Even if the gas compres sion and charcoal adsorption a l ter

natives were re-examined in detai l  to determine a more realistic 

construction s chedule and assessment of the storage hazards , we 

conclude that other alternatives are preferable . Cons idering the 

very low public and worker radiation doses resulting from an e le

vated ven ting s cheme (whether heated p lume or tethered balloon ) , 

selective absorption or cryogenic proces s ing , it is unlike ly that 
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either gas compres s ion or charcoal adsorption could achieve 

lower doses . Furthermore , we believe that the cons truc tion time 

for e i ther a gas compre s s ion or charcoal adsorption sys tem could 

not be as short as the time needed to implement elevated venting , 

selective absorption or cryogenic processing . We therefore con

clude that no further ·=ons ideration of the gas compres sion or 

charcoal adsorption alternatives is warranted . 

3)1 

A .  

V .  FINDINGS AN D  RECOMMENDATIONS 

Find ings 

KRYPTON PROBLEM 

* 

* 

* 

* 

Sealing and abandoning the TMI plant is not an alter
native to c lean-up . The plant mus t  be decontaminated 
whether it is  to be restarted or decommis sioned . 

Relatively free access to the reactor building is 
necessary to accomplish the decontamination work . 
The beta and gamma radiation from the krypton- 8 5 
in the building atmosphere ef£ectively precludes 
the necessary personnel acces s .  Therefore , the 
krypton eventually mus t  be removed . 

Met Ed and the NRC advanced concerns about reactor 
building integrity , reactor coolant system integrity , 
and accidental criticality as bases for recommending 
prompt removal of the krypton . None of these con
cerns have sufficient merit to j us ti fy a conclusion 
that personnel entry is necessary within a few weeks 
or months . 

A delay of a year in remo·•al of the krypton would not 
pose an undue risk to the health and safety of the 
public . However , because of the possibility of unfor
seen problems , the delay should not be more than a 
year and a half .  I f  an unforseen emergency developed , 
the krypton could be removed in a few days us ing the 
venting scheme recommended by Met Ed and the NRC s ta f f .  

RADIATION EXPOSURE 

We carried out independent calculations of the beta skin 
dose exposures and gamma whole body exposures expected downwind 
under the plume from a complete purge of the Tl1I containment 
building by venting under varied conditions and at a range of vent 
altitudes .  



* 

* 

* 

* 

The greates t  radiation exposures result from the 
venting proposal advanced by Met Ed and NRC . Re
lease heights wel l  above the larges t  structures 
at TMI reduce the doses markedly , and in some cases 
by enormous factors . 

The larges t  gamma dose a person could receive under 
the Met Ed/NRC proposal is 0 . 0 3 millirem and occurs 
close to the plant.  It corresponds ·to 3 hours of 
exposure to the natural ly-occurring radioactive back
ground of approximately 1 0 0  mi llirem per year . 

The beta s kin doses are typically 1 0 0  or so times 
greater than the gamma doses , but involve only a 
limited portion of body tissue . Evidence suggests 
that beta doses in excess of 1 0 , 0 0 0  to 5 0 , 0 0 0  milli
rem are required to increase the incidence of skin 
cancer . 

UCS concluded that direct radiation- induced health 
effects from exposure to Kr- 8 5  even from the Met Ed/ 
NRC proposed venting would be absent . These conclu
s ions are s imilar to those reached by the NRC and 
Met Ed . 

STRESS- INDUCED PUBLIC HEALTH EFFECTS 

There has been marked stress- induced i l lness in persons 
living within ten miles of TMI . This has surfaced in angry con
frontations between citi zens and NRC and Met Ed officials . A 
recent medical study has shown that between 1 0 %  and 2 0 %  of the 
some 2 0 0 , 0 0 0  people living within 1 0  miles of TMI show evidence 
of " phys ical s tress•  including headaches ,  diarrhea , and s tomach 
trouble , and " behavioral stress , "  including irritability , s leep
les sness ,  and loss of appetite . 

* UCS concludes that thi s  indicates a s tress-induced 
medical problem of maj or public health importance . 
There is good reason to believe that at least the 
Met Ed/NRC venting , already opposed by many citi zens , 
may seriously exacerbate this problem . 
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VENTING PROPOSALS 

UCS has devised two venting schemes in which radiation 
exposures are much lower than the already small  exposure ex
pected from the Met Ed/NRC proposal : 

The first makes use of a gas or oil-fired small incin
erator feeding a 6 foot diameter 2 5 0. foot s tack . The contam
inated containment air is fed into the furnace , buoyed by the 
heat,  and elevated far above the stack and all TMI s tructures .  

* 
t 

* 

* 

This scheme can y ield an effective release height 
approaching 1 0 0 0  ft. and in some cases more . 

The reduction in radiation expo sure at 2 miles from 
TMI , for example , is by a factor of 4 0 0 0  over the 
Met Ed/NRC cas e ,  and a factor of 1 5  at 5 miles . 

This scheme uses  conventional technology , is prac
tica l ,  reasonably rapid to implement , and of modest 
pro j ected cos t .  

The second ucs proposal would vent from a reinforced fabric 
tube , supported by a tethered balloon at  2 0 0 0  ft. altitude . u . s .  
Air Force balloon experts made a preliminary review o f  the pro
posal and found it workable . The ground- level radiation is so 
low with thi s  scheme ( very much lower than even the hot plume ) , 
that in all probability it could not be detected at all . 

* Tethered balloon venting appears to be a practical 
proposal in terms of costs , schedules and especially , 
radiation exposure . Some res idual questions can be 
rapidly resolved by tests at Hollomon Air Force Base 
and by a TMI site visit.  

* 

* 

Air Force bal loons and handling gear might poss ibly 
be available · for the TMI venting i f  appropriate . 

I t  is not certain ; however ,  that either of these 
schemes would be perceived as acceptable by the 
citizens of the area . The same psychosocial prob� 
lems as we anticipate would occur with the proposed 
Met Ed/NRC venting could occur with � deliberate 
release of Kr- 8 5 ,  even i f  dose reduc tions of the 
magnitude expected by the two methods suggested 
were achieved . 



KRYPTON RECOVERY PROPOSALS 

* 

* 

* 

Use of a s e l e c tive absorption sys tem to recover 
the kryp ton for s torage avo ids a deliberate releas� 
to the environmen t ,  but there i s  a ques tion whe the r 
it can be imp lemen ted in l e s s  than a year . There 
has been extens ive experience with p i lo t  p lants at 
Oak Ridge National Laboratory . There fore , there i s  
a high degree o f  a s surance that cons truction o f  a 
s e lective absorption sys tem ten times larger than 
the p i lot p lant would be an e f fec tive means o f  kryp ton 
recovery . A determination of the ava i labi l i ty o f  
the nece s s ary components can be done in a few days 
to help de termine whether the sys tem could be imple
mented in less than a year . 

A cryogenic proc e s s ing sys tem to recover the kryp ton 
for s torage would a l s o  avo id any del iberate release 
to the environment . Three cryogenic sys tems now in 
s torage at the cons truction s i te o f  the Hope Creek 
nucl ear p lant have a total capacity sufficient to 
recover the kryp ton from the TMI containment in a 
few months . Con s truction at the TMI s i te would take 
two or three months af ter a sui tab l e  bui lding is 
ava i lable . The owners of the cryogenic sys tems are 
w i l l ing to s e l l  them to Me t Ed and that would not 
delay cons truction o f  the Hope Creek p l an t s . 

The ga� compre s s ion and charcoa l  adsorption me thod s  
o f  kryp ton recovery do n o t  mer i t  further cons ideration . 
Cons idering the very low pub l ic and worker , rad iation 
doses re s u lting from an e l evated venting s c heme , se lec
tive absorption or cryogenic proce s s ing , i t  i s  un likely 
tha t e i ther gas compre s s ion or charcoal ad sorption 
could achieve lower doses • Furthermore , the cons truc
tion time for e i ther a gas compre s s ion or charcoa l  
adsorption sys tem could not b e  a s  s hort a s  the time 
needed to imp lement e l evated venting , se lective ab
sorption , or cryogenic proce s s ing . 

* The tethered bal loon s cheme might prove valuab l e  as 
an emergency backup sys tem i f  one o f  the kryp ton 
recovery s c hemes were s e l e c ted . 
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B .  Recommendations 

* 

.,. 

* 

* 

UCS recommend s  against any procedure that would result 
in c i ti zens in the area around TMI being de liberat e ly 
expo s ed to radiation from the p lant at leve ls comp arab le 
to thos e  expec ted from the Me t Ed/NRC venting propo s a l . 

We recommend evaluation and public di s cus s ion of the 
two UCS venting propo s a l s , each of which would y i e ld . 
a markedly decreased ground- leve l radiation expos ure . 
Each appears potentially attractive , but there remains 
an open ques tion o f  c i ti zen accepta b i l i ty o f  de l iberate 
releases of Kr- 8 5 .  Evaluations can be carried out 
promp t ly . 

We recommend reevaluation and pub l i c  d i s c u s s ion o f  
the two kryp ton recovery propo s a l s  previously rej e c ted 
by the NRC and Met Ed : cryogenic p roc e s s ing and s e lec
tive absorption . Because each recovery me thod has the 
potential for implementat ion w i thin one year , e i ther 
one might prove the technique of choice in r idding the 
containment bui lding of Kr- 8 5 .  

We recommend tha t the final choice among the a l terna tive s 
g ive s ignif icant weight to the need we identify of having 
the krypton removed within one year . This mus t  be in 
add ition to the ab s olute need to ensure the hea l th and 
s a f e ty of the much- s tr e s s ed population around TMI . 
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Appendix I 

Incinerator Information 

The following information was obtained on the high 

temperature , high velocity , high stack inc inerator . Dr . Thomas 

OVercamp made the original suggestion of the use of a 

6-foot diameter incinerator stack , approx imately 2 0 0  feet 

high . 

Such incinerators are made by the John Z ink Company , 

located in Tulsa , Oklahoma . John Young , one of their 

engineers in their Process Systems Division, was very helpful . 

Conversation with him produced the following details : 

' He believes that the infinerator concept is a very 

workable idea . He is of British background and 

spoke of having signif icant experie�ce in the OK in 

dealing with the release of var ious pol lutants through 

s imilar means . He said that they were very success ful 

but won the disfavor o f  the Norwegians due to their 

abi l ity to loft it out of the OK and into Scandinavia . 

He recommended the use of a 6 -foot diameter refractory

line stack . He felt that 2 0 0  to 2 5 0  feet would be 

ideal and further recommended a discharge temperature 

of 1 8 0 0 ° F  and a velocity of approximately 100 feet 

per second . Such conditions would permit the incinera

tor to be operated only with a natural draft from 

3110 

the stac k ,  giving a negative furnace pres sure which 

would be highly des irable in minimiz ing ground-level 

leakage . 

He calculates it would require approximately 1 0  to 

4 0  x 1 0 6 BTU ' s  per hour to maintain these stack 

conditions . He recommends f iring with gas rather than 

fuel oil and indicated that either natural gas or 

l iquif ied petroleum would be f ine . UCS has checked 
with Met Ed on the availability of natural gas on 

s ite and does not have a f irm answer yet . The pre

l iminary response was that the quantity was not 

available . UCS checked locally in California on 

availab i l ity of LP gas . LP gas has a heat ing value 

o f  approximately 9 0 , 0 0 0  BTU ' s/gallon . Based on 

this heating value and the 20 million BTU ' s  per hour , 

operation would require approximately 2 0 0  to 2 5 0  

gallons per hour or ,  assuming 1 0  hours operation 

per day , roughly 2 , 0 0 0  gallons per day . LP gas is  

ava ilable in California at a cost o f  about $ . 7 5 per 

gallon , so the fuel cost would be something less 

than $ 2 , 0 0 0  per day . 

Young recommended us ing an incinerator with a self

supporting stack . Stack sect ions are normally fabricated 

in 5 0 - foot lengths and his estimate of time to erect 



the system was about one month . This time , of course , 

follows manufacture of the equipment and assumes an 

appropriately designed foundation . 

Ballpark estimates for time to design and manufactUfe. 

L� cost of procurement are : 

Fourteen weeks from. date of order for production 

of drawings for approval . 

Fourteen to eighteen weeks from date of drawing 

approval for manufacturing . 

Cost of the system would be approximately $ 2 0 0 , 0 0 0  

· to $250 , 00 0  complete with s�ck , burners , and 

controls . This would not , of course , include the 

fuel supply piping or neces sary auxiliary power 

but if fuel is supplied by tank truck , this should 

not be an expensive system . UCS has not done any 

checking on availability or complexity of piping 

systems for the expans ion of LP gas at the neces s ary 

flow rates , but it is likely that freeze-up problems 

might be predicted . 

b O  

Total weight o f  the incinerator is estimated a t  1 3 0 , 0 0 0  lbs . 

The combus tion chamber is a part of the lower stack section 

and would probably be about 10 feet in diameter . 
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Appendix I I  

This appendix , relating to the tethered balloon venting 

scheme, includes : 

1 )  Letter to H . W. Kendall from Thomas w .  Kelly , 

Director, Aerospace Instrumentation Divis ion , 

U . S .  Air Force Geophysics Laboratory . 

2 )  Air Force Feasibility Evaluations . 

Further attachments referenced in the latter document 

are omitted from the UCS Report . A vers ion of the referenced 

figures is included in the body of the report as Figure 2 .  



RE,.LY TO 

DEPARTM ENT OF TH E AI R FO RCE 
AIR FORCE GEOPHYSICS LABORATORY (AFSC) 

HANSCOM AIR FORCE BASE, MASSACHUSETTS 01731 

ATTN o• , LC (Mr .  Kel l y ,  3004 ) 8 May 1 980 

su..,ecT, Fea s i bi l i ty Eval ua t i o n  

TO: Profes sor Kenda l l 
U n i o n  o f  Concerned Sc i ent i s t s  
1 384 Ma ssachusetts Ave . 
Cambr i dge , MA 021 38 

Dear Professor Kendal l ,  

The encl o sed  memo randum s ummar i zes a rat her hurri ed a s s e s sment o f  the 
feas i bi l i ty of us i ng a tethered bal l oo n  for Krypton di s posed at  Three 

Mi l e  I s l a n d .  Al though  the  a s s e s sment i s  ha rdl y defi n i t i ve ,  a l l bal l oo n  
rel ated a s pects o f  the underta ki n g  a r e  wel l w i t h i n the range o f  exi st i n g  

bal l oo n  tec h no l o gy .  

The p rob l em ,  o f  pumpi ng  a i r  through a l o ng  fl exi bl e tube a t  comparat i vel y 
h i g h  rates i s  outs i de o u r  experi ence , however , the  enc l osed  ca l cu l a t i o n s  
i n di cate t h a t  t h e  des i red fl ow rates c a n  be a c h i eved . Thi s res u l t can  
ea s i l y  be ver i fi ed by  a s i mp l e ,  i n expens i ve experi ment to put  that  
uncerta i nty a t  res t . The rema i n i ng ques t i o n  concern i n g  the s u i ta bi l i ty 
o f  Three Mi l e  I s l and  for tethered bal l oo n  fl i ght  opera t i o n s  can  best be 
resol ved by a b r i e f  s i te s u rvey -- a matter of one  day . 

Pl ease  cal l i f  the  A i r  Fo rce Geophys i cs Labora tory can be o f  further 
a s s i stance in th i s matter . 

Si ncerel y ,  

�KELLY 
Di rector 
Aeros pace I nstrumentati o n  D i v i s i o n  

1 Atch 
a/s  
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FEAS I B IL ITY EVALUATION  

The Aeros pace I n strumentati o n  D i v i s ion  o f  the  Ai r Force Geophys i cs 

Laboratory has revi ewed the fea s i bi l i ty o f  rai s i n g  a ft . di ameter fl exi bl e 

tube ,  to an a l ti tude o f ,  two t housand  feet above the  Three Mi l e  I s l and  

Nucl ea r Power Pl ant  u s i n g  a tethered bal l oo n . Our  conc l u s i o n  i s  that  the  

proposed bal l oo n  operati o n  i s  i ndeed feas i bl e .  The  s u ggested con fi gur�t i o n  

i s  that  o f  u s i ng a s i ng l e 45 , 000 c u . ft .  tethered ba l l oo n  w i t h  t1-10 tether 

l i n es . The fi rst l i ne wou l d be po s i ti oned over ground zero and  serve to 

s upport t he  fl exi b l e tube whi l e  the second l i ne wou l d be used to ra i s e  and  

l ower the sys tem a �d to prevent  twi s t i n g  o f  the fl exi bl e tube . 

A candi da te tube ma teri a l  i s  ILC  Advanced Ba l l oon  Hater i a l  w h i c h  wei ghs  

8 oz/yd2 and  ha s an  a l l owab l e s tress o f  117  pounds / i nc h . Cal cu l a t i o n s  ha ve 

i ndi cated that a ' fl ow rate of 60 to 100  ft3/sec can  be ma i n ta i ned �li th a 

1 0 . 0  ps i  d i fferen ti a l  press ure . Th i s  11o ul d re su l t i n  a maxi mum s tress l evel  

o f  only 60 . 0  po unds/ i n c h ,  wel l bel ow the  117 a l l owa b l e .  

The bal l oo n  i tsel f ,  11hen fi l l ed wi th  hel i um ,  wo ul d have a gross  l i ft 

o f  2800 pounds . The net l i ft i s  then ca l cul ated by s u btract i n g  the  ba l l oo n  

11ei ght  ( 1 000# ) ,  the t u b e  wei ght ( 350# ) and t h e  wei ght o f  the  two tether l i nes 

( 140# ) .  Th i s  res ul ts in a net l i ft o f  1 300# , mo re · than  enough to i n s ure 

sta b i l i ty under 20 knot wi nd condi t i o n s . 

The proposed concept i s  based upon the avai l a bi l i ty o f an unobs tructed 

space on  the order o f  2000 feet l o n g  by 2 00 feet wi de . I f  open s paces o f  

th i s  magn i t ude a r e  n o t  ava i l a bl e ,  other concepts , a l though  l es s  desi rabl e ,  

may b e  fea s i b l e .  

Attachment # 1  t o  th i s doc ument gi ves t h e  fl ow c ha racteri st i cs o f  the  

gas venti ng  tube , whi l e  fi gure # 1  and  2 defi ne the bal l oo n sys tem confi gurati o n . 

Ques t i o n s  rel ati n g  to the opera t i o n  o f  s u c h  a bal l oon  system i nc l udi ng  

l imi tations  i mposed by  a ir  sa fety , fl i ght control i ns trumenta ti o n , co sts  and  

schedu l es ha v �  not been addres sed . 



Union of Concerned S c i e n t: i s t s  
D r .  H e n r y  w .  Kendall 
( 6 1 7 1  5 4 7 - 5 5 5 2  

Robert D .  P o l l ard 
( 2 0 2 )  2 9 6 - 5 6 0 0  

FOR IMMEDIATE RELEASE 
5 0 8 -R S O  

GOVERNOR 1 S PRESS OFFICE 
COMMONWEALTH OF PENNSYLVANIA 
CONTACT : Roland Page 
Deputy Press Secretary 
( 7 1 7 )  7 8 3 - 1 1 1 6  

O R  
P a u l  Critchlow 
P r e s s  S e cretary 
( 7 1 7 )  7 8 3 - 1 1 1 6  

HARRISBURG {May 1 4 )  -- The Union o f  Concerned Scientists ( UC S )  

told Gov . Dick Thornburgh today that propo s a l s  t o  vent Krypton gas 

into the atmosphere around Three Mile I s l and would have "no direct 

radiation-induced health e f fect s "  on area res idents . 

The organi z ation said its only health concerns over a venting 

plan advanced by Metropolitan Edison Company (MetEd } and the staff 

o f  the Nuclear Regulatory Commi s s ion ( NRC ) are focused on the 

'"psychological stres s "  that might accompany it . 

A 6 3 -page UCS report was released at a j o int press conference with the 
governor , UCS Chairman Henry W. Kenda l l , and UCS nuclear safety engineer 

Robert D, Pollard . The repoit said : " UCS has cc:ncluded that di.l:ect rllliiation 

induced health e f fects from exposure to Kr- 8 5  ( Krypton ) , even from 

the Met Ed/NRC proposed venting, would be absent . " 

The group said its calculations on estimated radiat ion exposure 

from the proposal are " e ssentially the same " as those o f  the ut i l i ty 

and the NRC . 

Thornburgh said the report , coming from the nation ' s  foremost 

critics o f  existing nuclear power sa fety , "may we l l  amount to an 

emancipation from fear for the people of thi s  are a .  • 

He said the J:epOrt. puts UCS in agreement with various government 

and industry experts '"on the key que stion o f  direct radiation health 

e f fects " from venting , and he praised the scientists for '" the pro

fess ional integrity and organizational courage they have displayed 

in addres sing that question . " 

D r .  Henr�
. 

W. Kendall , UCS chairman , said the organi zation 

ultimate ly decided to recommend against implementation o f  the 

existing Met Ed/NRC venting plan , but he emphas i z ed that th i s  was 

primarily because o f  · the stress problem . 

Kendall said UCS concluded the gas should not be removed in a 

manner that would " e xacerbate tensions,'" given the "documented 

magnitude o f  present levels of stress in the population l iving around 

the plant . "  

- more -
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Page 2 .  . . UCS s tudy 

B e c a u s e  of tha t ,  UCS s a i d : " even r.�od i f i e d  venting may 

not be acceptab l e . " 

Thornburgh and Kend a l l  agreed th.3.t a g r o•Ning consensus on the 

rad i a t ion s a f e ty of the ve n t i n g  shoul::: , in i t s e l f ,  s ubstantially 

reduce the stress facto r .  

The report advanced two mod i f ied venting propo s a l s ,  which 

UCS feels the Nuc lear Regulatory Commi s s i on snould c o n s i d e r  

with a v i e w ·  to further reduc tions in psycholog ical s t re s s . 

The mod i fied venting plans suggested by UCS include : 

*Installing an incinerator to heat the krypton prior to release , 

thereby causing i t  to r i s e  to 1 , 0 0 0  feet or more , dispersing i t  

over a wider area . U C S  s a i d this would c u t  the radiation eJCP=lSure to residents 

within two miles of the plant by 4 ,  0 0 0  time s .  

*Channelling the _ g a s  more than one-third o f  a mile into the 

air before relea s e , by u s i ng a coated , nylon tube held a l o f t  by 

a te thered , unmanned b a l loon -- the technical "workab i l i t y "  of whi c h ,  

UCS said , h a s  been " c o n f i rmed in a prel iminary analys i s  by the 

u . s .  Air Force . "  

Dr . Kendall s a i d  the b a l l oon techni que could reduce radiation 

expos ure s to res idents within s i x  mi l e s  o f  the plant by more than 

a mill ion time s .  He $aid i t  might be in place within " a few months_, 

in the absence of delays . " The incinerator , he said , could be i n s t a l l e d  

within to nine months . 

The UCS a l s o  sugge sted that NRC take another look at two 

methods of recovering the Krypton for permanent s torage o f f s i  te , 

" provided that e i ther could be implemented in one year or l e s s . "  They 

inc l ude the s o - c a l led " c rydgen ic " and " select ive absorption" tech."1.iques 

previously rej.,ected by !'lRC . 
The s tudy group reiterated its earlier concurrence that the TMI 

f a c i l i t y  " mus t "  be decontaminated in the interest of pub l i c  safety , 

In its report to the governor , the organ i z a t i on said it is important 

that the Krypton pha s e  o f  decontaminacion oe comp l e �eci. wit:.hin a year .  Cba.irrran 
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KeDd.al1 to1d the governor his group would be •uncoafortahle • wit:h 
lilly delays beyond that time . 

"l'bornburcJh .. id be is forwardinq tbe ucs report to appropriate 

state beal.th , radiation and enqineerinq specialists for review. 

'!he qovernor expects to deliver an •appropriate stat ... nt• on 

tlut K:rypt:on cleaaup for i.aaertion in RRC records In" Friday, I4ay 1 6 .  

"1'be IIRC ba a  u£ti.aate jurisdiction over the entire 'l'M.I cleanup 

operation, includiftCJ tbe final decision on ventinq. 

'fllorDbargh bad aaked tile DCS on March 28 to undert;oke an 

iDdependeat · study of the ventinq proposal .  He also asked the NRC 

to extend its officia1 period for receipt of ca.aenta 011. the plan to 

llll.y 16, in order to allow t� for UCS to coaplete its work . 

'!!lornbarqb said tbe UCS report, alonq with other studies and 

�ts gathered by tbe state, will accompany whatever personal 

statement he chooses to make for tAe cOIIIIIlisaion • s recorcis . 

In addition to his request to OCS , the g-overnor a:sked the National 

Council on Radiation Protection and Measurements (NCRP) to st:a:!y the "safety 

aDd bealth consequences• of Krypton ventillCJ .  That study is still 
underway. 

I I I 

3LI4 

11chard B. Yol.lau 
Director 'Iln"ee Hll• Ial.aC Scppon. BU. 
u. s. liuc:leaz '&estiatoJ:7 c-ioa1oa 
ioluhi:;a;too. lie: ZO.SS.S 
Dear tlr . VDU..ra 

../- -1(, - Jlo 

S t a ff of tlwt Jureau ot ltal1oloaio:&l. Boalth U.o raY1pa4 !.rei!J:C-06&:t (aJMl 
.l.d4eoda 1 aDii 2) vh1ch -n aamouaceol !.D 4.5 n 20265 &:14 45 Fit 21760. 
lt  !a oar CDaelaaiCMI tbat tba ,_U.D& of the: ltr-85 ia the ntt-2 co..
ta!.moeu�: iouU41Ds to tbe ataospl>ere UDder cODtraUed J'el.- f.a t'hll 
prude��t &DOl proper c:ooorN of .acc1oc vbicb prOY!c!ea c1aiaal0 :tf DOJ: ,.. ro. 
bealcb 18pact.. lt .ts �lli=ed that -bers of t:ba public f.a �:be 
Y.f.c1Dit7 of 'IHl _,. call for alt-t1vea that do 'DOt releae the J::c:BS 
to tbe arrri�t. lt aboul<l be noce40 howevar. that the occa;.tlonal 
wo r'k.era an al.- -han vt the public a:>ol r.he b.altll lJopact (1.f 0117) 
beat relates to tbe total �pulac!.oa d:>sa !-a ":>"lrloOB'"rt!tl (both oecupaciooDal. 
an4 ;c,...ral PDl>l1c) . l:lo thia =s•ri• 1t wodcl be appropriate :for' !t&C t o  
provide eat.iAataa of tho 'total populat101l 4 o - (both offaite aDCl occu
patioMl) . llaoe4 oa the popul.atloa doae eat !.a tea for tbe 'IHI-2 accldaDt, 
f.t •!'peara t.hat tlo. c.-.1ati?a dCNM (puaoa-rea) to tile offa!.te populattoo. 
frOoo the v•t1q Wi.l.l be l.aaa tbaA that dta to occupac1oaal ..,.poaara for 
tbe altera&tivea 1o iable 1. 1. 
It 1a further coDCluded the:: tho acceleratd YentlD& proce.!ure pr'opoM<I h 
Adclench• 2 proddes equal. if -t &l'eat.r. Cll'Dt'l:ol 8Jid protectlOc of the 
public . 81- Chili proc•hare v1l.l re<j..S.re a IOO&llar raaoazoce caouo:1 blle: nC (partica1ar17 for offaic• aoaitorin&). cbe .�deadaa 2 ,r�are 1s preferr.d. 

In add1t10D to tbe abo,. aeoeral coccl.0111oaa .N>4 �·. ue would l.ikA to 
prcwlde t� .,_cutc -t•: 

1) P• 6-44, ,.1d.U.a ,....... J'Todcle • -= spac:1f1c rafar-ca 1:0 tho 11Jd.t 
of 1S Dr.!!\ per y.tar a 1.t 1a DOt ewLieut S.e tho&e refennc:e4. 

2) P• 6-44 , n1ddle para. It,_gppura3tbat the "Value S.7 x 10-6 aec/a3 
•boul4 have loeee 6. 7 s 10 sec/a • a• on ::'be r.op of J"l;• 6-5. tba 
...,&:upaocy f.,e�or of 0o 7 ACCOUlltl"'!! for l:b.a reducr.ioo fr- 1 6  ar- l:o 
10 Dreoo. 

3) P• 6�6,  !oot:note d A r e fe�nc:e s!:w&�lcl � pr ... ided for t'lle beta 
a n d  vhola body cl os e  f�tctor•. t.:b1cb a:oparcc� <:OOM froa: llenuJ.atoJ:7 Culde 1 . 109. 
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4) lj '""'S co 6-47 aDd Table 6 . 6-1 Thf..a :aatertai on cba a&U!IUOI al.l.-ablo 

q for a oDe bo11r poortocl doae not place auc'b a �- l..tatt ia propor peropactive. If t'b. �as nattua \16 l'a  to c:<>atiD.IlO for oaly 3-1/3 hove • 

·� tba .. IIIUJ:a\a X/Q' a NC of tbe 1111-bour poortod , tbaa all of tba 10 .._.._ 
Ual& -llld be aleh&ueboll. 'tbllO, 1C t. ol>Ylou.t c'bat the voatbg -t. oa - · 
1:,_ nares•• be c:oatrollaoll liS period• wba11 ttl. ... teorolos:r 1a equal to or 
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"Nuclear opponents , who would shut down every reactor in the 
i:ountry tonight , simply are not in touch with our needs for 
tomorrow . But nuclear advocates , who would pretend that 
nothing was changed by our vigil at Three Mile Island , simply are 
not in touch with reality . " 
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H A R R I S B U R G  
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The report of this Commission is the result of a seven-month investi
gation into the consequences of the accident at Three Mile Island . The 
Commission did not attempt to discern the causes of the accident nor to 
criticize the response of federal , state , local or company officials . The 
Governor's  Executive Order did not call for such an investigation , nor 
could one have been conducted credibly by a Commission composed of so 
many who played a part in the drama which unfolded on March 28 , 1979 . 

Instead we have attempted to assess fairly tl).e environmental , 
economic , health , 1 legal , and social effects of the accident and to make 
recommendations for action or further study as we believe necessary . We 
have also undertaken a broad review of emergency response from the 
viewpoint of state government with an eye toward correcting errors and . 
improving procedures . 

It is the assumption of this Commission that nuclear power will be 
around for some time to come , although opinions as to the desirability of 
nuclear energy in general and re-opening of Three Mile Island , Unit 2 in 
particular , vary among Commission members . We have attempted in our 
recommendations to make intelligent ·choices from realistic alternatiyes , 
avoiding the temptation to espouse ideal solutions which are plainly 
implausible . 

I would like to thank the Commission members for their hard work , 
patience , and dedication to the task of putting this report together . It is 
our hope that this report wll contribute to the health and security of all 
Pennsylvanians .  

WILLIAM W .  SCRANTON , III 
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I .  CHARGE OF TBE COMMI S S I ON 

Beginning on March 28 , 1979 , Pennsylvania experienced what 

was probably the worst accident in the history of commercial 

nuclear energy . At 4 : 00 a . m .  on that day near Middletown, 

Pennsylvania ,  at the Three Mile I s l and Nuclear Power Plant, a 

pump supplying water to 'l'MI Unit 2 ' s  steam generator fai led . 

Control rods stopped the fission process ,
* 

but a series o f  

equipment mal functions and human errors caused th e  core
* 

to 

overheat, resulting in the release of radioactive gases into 

the atmosphere . In subsequent days , there were further radio

active releases resulting in a precautionary evacuation 

advisory for pregnant women and pre-school age children within 

a five-mile radiJls , and fear caused by the presence of an 

unexplained hydrogen bubble
* 

in the reactor vessel .
* 

From 

March 28 through April 3 ,  1979 , world attention was focused on 

the Harrisburg area . 

After the immediate crisis had passed, the Commonwealth 

began to study the consequences of the accident . Initially, a 

cabinet-level task force held a series of meetings to assess 

the impact of 'l'MI on the public health ,  environaent, 

agriculture , business ,  local governments and CoiiiRonweath 

agencies . Various studies were proposed by the task force to 

monitor the accident ' s  effects , and in areas such as public 

health ,  to provide a basis for future long-term research . The 

task force 

*
This symbol denotes a word defined in the Glossary located in 

the back of this report . 
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worked with special representatives from the federal executive 

branch , as President Carter pledged full support from Washing

ton for the Commonwealth 1 s effort to mitigate the effects of 

the accident . 

Acting on the findings of this task force , on May 14 , 
1979 , Governor Dick Thornburgh issued an Executive Order estab

l i shing the Commission to Study and Evaluate the Consequences 

of the I ncident at Three Mile I s land . A copy of this Executive 

Order is included as Appendix A .  The Executive Order stated 

that the purpose of the Commission was to assess the Common

wealth 1 s performance during the emergency , assess the 
consequences of the accident , and determine what state govern

ment can do to allevi ate the impact of the accident on 

Pennsylvania 1 s citizens . The Order speci fied that the 

Commi ss ion have 14 members ; eight government officials and six 

citizens of the Commonwealth who were knowledgeable in per

tinent areas . 

The Chairman of the Commi ssion was Lt . Governor Wil l i am w .  
Scranton , I I I , whose duties already included overseeing the 

different Commonwealth agencies working with energy programs 

and with emergency management . Commission members from the 

private sector included General Frank Townend, Director of the 

Luzerne County Emergency Management Agency ; Anita Sununers , 

Associ ate Chairperson of the Public Management Unit of the 

University of Pennsylvania ,  Wharton School of Business ; Justice 

Thomas W. Pomeroy , Jr . ,  retired Supreme Court Justice ; Robert 

Reid,  Mayor of Middletown ; Dr . Niel Wald ,  Profes sor and Chair

man of the Department of Radiation Health , University of Pitts

burgh , and Nunzio J. Pal ladino , Dean of the College of 

Engineering , The 

members from the 

Pennsylvania State University . Commission 

state government were Secretary Cli fford 

Jones , Department of Environmental Resources ; Secretary Penrose 
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Hall owe l l , Department of Agriculture ; Secretary Helen 0 1 Bannon , 

Department of Public Wel fare ; Secretary James Bodine , Depart

ment of Commerce ; S ecretary Howard Cohen , Department o f  

Revenue ; former Secretary Gordon MacLeod , Department o f  Health ,  

who l e ft office in November 1 9 7 9 , and Health Secretary , H .  

Arnold Muller ; former Secretary Wi l l i am  Davis ,  Department o f  

Community Affairs participated until he assumed other duties in 

November 1979 and Acting Community Affairs Secretary , Shirley 

Dennis . 

At the first Commission meeting on June 5 ,  the Lt . 
Governor charged the group with assisting the Commonwealth in 

determining the consequences of the accident , and advis ing the 

executive branch by making recommendations for improved 

response should a simi l ar incident occur in the future . To 

accomp lish these goal s , the Commission established s ix sub

committees : Emergency Management , Legal Implications , 

Environmental I mpacts , Health I mpacts , Economic I mpacts , and 

Programs and Recovery . The subcommittees were chaired by the 

citizen members of the Commission .  A complete list of sub

committee ass ignments is included in Appendix B .  The entire 

Commission was brie fed on the work of each subcommittee during 

meetings held on June 5 ,  July 6 ,  October 4 and December 17 . 

The subcommittees met numerous times in the s ix-month 

period to study information and prepare their final reports . 

Although they did not hold formal hearings , subcommittees 

conducted many interviews and conferences with officials and 

citizens . A four member Commission staff and a l arge technical 

staff drawn from participating Commonwealth agencies assisted 

the subcommittees in thei r  work . Subcommittee members reviewed 

procedures and policies and researched l arge amounts of related 

mater i al . This final report is the product of that study . 

3 



A .  

I I .  SUMMARY O F  FINDINGS 

ENVIRONMENTAL CONSEQUENCES 

1 .  Acci dent 

The conclusions on the estimated maximum radi ation dose to 

the nearby population between March 2 8 , 1 9 7 9  and April 7 ,  1 9 7 9 , 

drawn by an ad hoc group of technical staff members from the 

Nuclear Regul atory Commi s s ion ( NRC ) ,  the Environmental Pro

tection Agency ( EPA ) , and the Department o f  Health ,  Education 

and Wel fare ( HEW ) , can be accepted as rel i able by thi s  

Commi s s ion . 

Dose estimates are based primarily on ground- level 

radi ati on measurements from 20 util i ty thermoluminescent dos i 

meters
* 

( TLD ' s ) ,  ten Radi ation Management Corporation
* 

TLD ' s ,  

and after March 3 1 ,  3 7  NRC TLD ' s  placed at specific l ocations 

both on the i s l and and within a 1 5 -mile radius . The collect

ive dose to the total population ( approximately 2 , 0 0 0 , 0 0 0  

off- s i te res i dents within a 5 0 -mil e  radius ) h a s  been estimated 

to be 3 3 0 0  person-rem .
* 

Using this value , the average dose to 

an individual in this population was 1 . 5  mil l i rem .
* 

( 2 , 0 0 0 , 0 0 0  

divided b y  3 3 0 0  = . 00 1 5  rem or 1 . 5  mi l lirem ) . Members o f  the 

ad hoc group agree that the collective dose proj ections over

estimated actual doses because of the following caveats : 

• No reduction was made to account for shielding by 

buildings when people remained indoors . 
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• No reduction was made to account for the popu

lation known to have relocated from areas close 

to the TMI site as recommended by the Governor or 

who otherwise left the area . According to a 

study conducted by Mountain West Research Inc .  

for the NRC , 2 1 , 000 persons l iving within a 
five-mi le radius of TMI evacuated . For the 

15-mile radius , 144 , 000 evacuated . 

• No reduction was made to account for the fact 

that the actual dose absorbed by the internal 

body organs is less than the dose as sumed using 

the net dos imeter exposure . 

Although the average dose for an individual was 1 . 5  

mi ll irem ,  it was of course possible for speci fic persons to 

receive larger doses . The highest dose actually attributed to 

a specific off-site individual during the TMI episode is 3 7  

mi llirem . This individual had been o n  an island located 1 . 1  

miles north-northwest of the pl ant site during a part of thi s 

period . According to the NRC ad hoc group , the maximum esti

mated dose that an individual located off-site could have 

received was less than lOO
"
millirem . Thi s estimate is based on 

the cumulative dose of 83 millirem which was recorded by an 

off-site dosimeter at 0 . 5  miles east-northeast of the site , and 

assumes that an individual remained outdoors at that location 

for the entire period from March 28 through April 7 .  

These doses were considerably below normal annual back-
* 

ground radiation levels for the TMI are a ,  which average 100 

mi llirem per year . Doses after April 7,  1 9 79 were less than 1% 

o f  those recorded before that date . Refer to Appendix C for 

specific dos imeter locations and tables of readings . 

5 



The Pennsylvania Department of Environmental Resources 1 

Bureau of Radi ation Protection veri fied the readings in the ad 

hoc report by evaluating exposures at area facil ities main

taining radiation monitoring stations . The Federal Bureau of 

Radiological Health also veri fied the low readings in an inde

pendent study . In that effort , the Eastman Kodak Company 

collected and analyzed high speed photographic film located in 

the area during the TMI releases . None of the film showed any 

unusual fogging . s ince the minimum exposure l evel at which 

fogging occurs is five mil lirem ,  no film received an exposure 

in exces s  of that amount . 

The Coimnission has determined that despite apparent con

fusion concerning the initial concentrations of radioactivity 

released from the plant stack , there was both adequate aeri al 

monitoring of the plume and adequate. ground-level monitoring 

to accurately assess the off-site radiation doses . The 

Commiss ion further affirms that the as sessment of radiation 

releases was done in an acceptable way . 

2 .  Clean-Up 

Radioactive material exists in three maj or areas of the 

plant .  These are : 

• 

• 
• 

The tanks in the auxiliary
* 

and fuel-handling 

buildings . 
* 

The reactor containment building .
* 

The primary system .
* 

Each of these areas presents a di fferent set of problems 

because of variety in the form and intensity of the radioactive 

sources . The clean-up will involve a three-stage process ,  

starting with the tanks in the auxiliary and fuel-handling 
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buildings , then the reactor containment building , and finally 

the primary system . In each stage , the method to be employed 

for di sposal of wastes is a crucial consideration . 

2 . 1  The Tanks in the Auxiliary and Fuel -Handling 

Buildings 

NRC and General Public Uti lities ( GPU ) representatives 

independently reported that as of October 1 6 ,  1979 , there were 

approximately 2 8 0 , 000 gallons of contaminated water in the 

fuel - handl ing building tanks of TMI-2 . To decontaminate this 

wate r ,  the uti lity installed a system called EPI CORE- I I  to 

remove the fi ss ion products
* 

by filtration and ion exchange .
* 

The Commi s sion affirms that decontamination of the water 
stored in these tanks is essential for several reasons : i t  
continues t o  be a source of releases o f  gaseous radioactivity 
to the bui lding resulting in small releases to the environment ; 
it is a direct source of radiation exposure to workers who need 
acces s  to the bui lding ; the continued safe shutdown of Unit 2 
depends on the operability of original pl ant equipment in the 
building and the use of additional equipment being installed; 
and the auxi liary bui lding tanks could be needed to s tore water 
removed from the reactor building to protect equipment 
necessary for continued safe shutdown . 

Decontamination of the water in these tanks began October 

23 , 1979 , and by the beginning of 1980 , 94 , 177 gal lons of the 

water had been processed . The entire processing o f  

contaminated waste b y  EP I CORE- I I  i s  expected t o  result i n  

o ff-site exposures o f  less than one mi llirem , which is wel l  

within NRC and EPA guidelines . DER 1 s Bureau o f  Radiation 

Protection reviewed the EPI CORE- I I  Environmental Assessment 

Report
* 

in NuReg 0591 and concurred with the o ff-site exposure 

estimates . 
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The EP I CORE- I I  system was designed and manufactured on the 

as s umption that the res ins ,
* 

once contaminated and temporarily 

stored in the on-site storage facility ,  would eventually be 

trans ferred to commerc i al low-level radioactive material burial 

sites in a dewatered condition . It has been estimated that 250 

truck shipments would be required over four years to effect 

clean-up of the auxil iary building . After the release of the 

EP I CORE- I I  Environmental Assessment , the NRC decided that all 

radioactive resin wastes must be solidi fied prior to o ff-site 

shipments ." This requirement to solidi fy all spent resins could 

result in additional occupational radiation exposure to on-site 

personnel and up to 2 0% more radioactive truck shipments to the 

final storage site . The requirement to solidi fy the spent 

resins , however , decreases some risks of transporting the 

wastes . 

To provide additional assurance about operation of the 

EP I CORE- I I  system , NRC conducted an in-depth review of the pro

cedures ,  health physics
* 

and training of Met Ed personnel 

before granting approval to begin this phase of the clean-up . 

At the beginning of 1980 , the utility had not proposed a 

final plan for disposition of the water once it had undergone 

decontamination by the EP I CORE- I I  system . The NRC has stated 

that dispos al of the decontaminated water would be treated in a 

separate assessment s imil ar to NuReg 0591 . The utility has 

reported intentions to clean up the water from unit 2 to meet 

EPA drinking water standards and NRC water discharge require

ments . I f  these standards are met ,  the water could be 

discharged safely into the Susquehanna River . However , utility 

representatives reported that this decontaminated water could 

be stored so that it is available for l ater use within the 

closed Unit 2 system . 
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2 . 2  Reactor Containment Building 

Clean-up of the reactor containment building will involve 

three separate phases : decontamination of radioactive water in 

the basement , removal of radioactive gases from the atmosphere 

and the decontamination of internal surfaces . Radiation levels 

and principle radioactive isotopes within the containment 

bui lding have been determined ( both water and atmosphere ) • 

Radiation levels are high enough to prevent manned entry for 

any extended length of time . 

Containment Building Water Both NRC and GPU repre-

sentatives reported that as of January 198 0 ,  there was between 

600 , 000  and 700 , 000 gallons of contaminated water at 

approximately a 7\ ft . depth in the basement of the reactor 

containment bui lding . The utility had estimated , based on data 

accumulated during June - October 1979 , that the water level in 

the building was ris ing at the rate of one to two inches per 

month , because of leaks from the primary system such as those 

which occur around valves and pipe seals . More recent data 

indicate that the leakage rate may not be as high now . The 

following findings rel ate to decontamination of the containment 

bui lding water : 

• The ris ing water level has covered a number of 

important instrumentation leads and electrical 

cables ,  but the uti lity has been able to com

pens ate for the loss of these items . However.  

the electric motors on two valves which must 

remain operable for continued safe cooling of the 

reactor are only one and one-hal f to two feet 

above the present water level . This situation is 

potentially dangerous , and requires careful 

monitoring . 
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• The predominant radioactive isotopes in the water 

are cesium-13 7 ,  
* 

ces ium- 134 
* 

and strontium- 90 . 
* 

As of October 16 , 1 9 7 9 , indirect readings 

indicated a dose rate of about 2 0 0  rem
* 

/hour j ust 

above the surface of the water . 

• Proposed clean-up of the water in the containment 

building may be done with a system s imilar in 

design to EP I CORE- I I .  Once the des ign i s  

completed , it w i l l  b e  submitted t o  th e  NRC for an 

environmental impact assessment . Proj ected o ff

site releases from the operation of the 

containment building clean-up system are not 

expected to be higher than those of EP I CORE- I I . 

Containment Building Atmosphere - Krypton-a s
* 

is the pre

dominant radioactive isotope in the containment building 

atmosphere . The containment building has been maintained at 

negative pressure
* 

s ince the accident , thereby "holding in" the 

radioactive material . However , this does not eliminate all 

potential risks to the pllblic . Eauipment used to maintain 

negative pressure is likely to fail at some point over an 

extended period of time . Tbis is due to the unusual factors 

making up the containment environment . including high humidity 

and equipment not designed to function for indefinite periods 

without maintenance . I f  any eauipment failure occurs , there is 

an increased likelihood o f  ground-level releases of radi ation 

in sufficient quantity to impose a pUblic health risk . 

Four di fferent techniques for decontamination of the air 

in the containment building and their estimated o ff-site 

radiation doses have been studied by Bechtel Corporation , 

Metropolitan Edison and the NRC . These are : 
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• 

• 

• 

• 

Charcoal absorption and storage , which involves 

absorption of radioactive gases as they are 

passed through a charcoal bed at very low temper

atures . Estimated completion time for 

install ation and processing is 30-40 months , and 

the estimated population dose is zero . 

Gas compression and storage in tanks at high 

pressure . Estimated completion time for 

install ation and processing is 25-35 months , and 

the estimated population dose is zero . 

Cryogenic distill aton and storage , which involves 

cool ing of the containment atmosphere to very low 

temperatures at which the radioactive gases 

liquify and can be separated from the air . 

Estimated completion time for installation and 

proces s ing is 20-30  months , and the estimated 
* 

whole body ganuna doses of • 05 millirem to the 

population are well within current federal speci

fications . 

Controlled atmospheric venting to the environment 

over a period of about 5 1 days . Estimated whole 

body ganuna doses over the entire controlled 

venting period are . 5  mi llirem . This amount 

would be less than one-hal f the amount of 

radiation usually absorbed by a person flying by 

airplane from New York to san Francisco . 

Further , the controlled releases would be per

mitted only under favorable weather conditions 

and would be made from stacks at an altitude 

which would impose less risk to pUblic health 

than the possible ground-level releases mentioned 

earlier . 
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The maj or advantage of the controlled venting option is 

that it can be accomplished in a rel atively short period of 

time and it i s  a permanent disposal solution . The alternative 

disposal systems create l arge volumes of intensely concentrated 

waste material wbicb must be stpred on-site or transported to a 

permanent disposal facility. These are not permanent 

solutions , and would continue to impose a Potential Public 

health hazard . The extended period of time necessary to imple

ment any of the alternative systems must also be a maj or con

sicieration . As detailed earlier , there is much uncertainty 

about the ability to maintain the containment building at 

negative pressure for any extended time period . The utility 

recently reported that minute quantities of the krypton-85 gas 

are escaping from the containment building into the auxiliary 

building through the reactor cooling system . This underscores 

the necessity for a timely , control led disposal process . 

Prolonged del ays add greater risk of accidental releases with 

significant public health consequences . 

Reactor Building Internal surfaces The detail s  for 

clean-up of these surfaces have not yet been developed , but it 

is clear that the process wi ll produce a considerable amount of 

contaminated water and chemical solutions which will have to be 

decontaminated . Means s imil ar to those for clean-up of the 

water now in the containment building may be used . No assess

ment has yet been made o f  the potential doses associated with 

clean-up o f  these surfaces . 

2 • 3 Primary System 

Procedures for clean-up of the primary reactor coolant 

system and for removal of the reactor head
* 

and damaged core 

are highly speculative at this time . Accurate dose assessments 

of these clean-up operations are currently impossible to make . 
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These operations may impose a larger potential for releases to 

the local popul ation and the environment than any of the other 

clean-up activities . 

2 . 4 Disposal of Low-Level Radioactive Wastes from 

Clean-up Operations 

Permanent storage for the large amounts of low- level 

radioactive wastes generated by clean-up activities is a 

critical aspect of that operation . The EP I CORE- I I  system i s  

producing concentrated wastes that are stored i n  temporary 

facil ities on- site . Each success ive phase of the clean-up wi l l  

increase both the volume and the concentration of wastes , which 

must be stored on-site or transported to commercial disposal 

sites . 

The permanent storage of commercial low- level radioactive 

wastes in the United States is an acute problem . As of 

November 1979 , only one facility in the United States , located 

in South Carol ina , was receiving shipments of commercial low

level radioactive wastes for permanent storage . The only other 

facil ities , located in Nevada and in Washington State , were 

closed in October 1979 . The Washington site has since reop.ened 
and has Degun to receive shipments of TMI wastes . However , the 

continued availability of thi s site is in doubt . The Governor 

of the State of Washington announced recently that she would 

support legislation to limit the site to receive only 

Washington ' s  radioactive wastes . This may evolve into a severe 

problem for Pennsylvani a .  

13 



I I .  SUMMARY OF FINDINGS 

B .  HEALTH CONSEQUENCES 

1 .  Physical 

CertaintY abOUt physical health e ffects from the accident 
at Tbree Mile I sl and could not be establi shed duri�g the time 
in which this Commis sion made its evaluation, but present 
knowledge provides no reason to dis agree with the finding of 
the Pres ident ' s  Commission on the Accident at Three Mile I s l and 
that "most of the radiation was contained and the actual 
release will have a negl igible e ffect on the physical health of 
individuals " . Long-term studies in this area are underway and 
should continue . One di fficulty due to the scarcity of 
scienti fic observation is uncertainty existing among health 
professionals about the effects of very low-level radiation on 
humans . Most of the available scienti fic data stem from 
studies on the effects of high level exposure on humans . 
Extensive studies at high and low levels have been done only on 
animals . 

2 .  Psychological 

The Commis s i on also agrees with a related finding by the 
President ' s  Commission that " the maj or health effect of the 
accident appears to have been on the mental health o f  the 
people living in the region . . .  " The Behavioral Effects Task 
Force of the President ' s  Commission was given responsibility 
for examining mental health e ffects on the public and workers 
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directly involved in the accident . The Task Force technical 
staff report concluded that "the TMI accident had a pronounced 
demoralizing effect on the general population of the TMI area . . .  
However , this effect proved transient in all groups studied 
except the workers , who continue to show relatively high levels 
of demoralization . Moreover , the groups in the general popu
lation and the workers , in their different ways , have 
continuing problems of trust that stem directly from the 
accident . "  

Results o f  the Three Mile I s l and area tel ephone survey , 

conducted by Mountain West Research , Inc .  for the Nuclear 
Regulatory Commission ( NRC ) ,  also indicated there were psycho
logical consequences from the accident . This survey found that 
one indicator of " the degree of psychological stress 
experienced by families near TMI is the extent of disagreement 
regarding the decision to evacuate . Nearly 20% of households 
over the entire area said there was disagreement over the 
decision . "  The Mountain West survey also found that for some , 
continued stress  is evident -- 22% of respondents perceive TMI 
to be a continuing threat to their families . However , 28% feel 
TMI is  not a continuing threat . 

Generally,  the health effects of psychological stress have 
had insufficient study in field situations as opposed to labora
tory experiments . 

3 .  Future Studies 

Insufficient information on the effects of low-level 
radiation and psychological stress on population groups led 
government and private agencies to begin a thorough field 

analysis of these aspects of the accident . This analysis is 
described in section IV of this  report . The results of these 
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studies , when made known , will be useful in checking the 

validity of the j udgments made by the various groups reviewing 

the health impact of TMI . Data from these studies are expected 

to be . available starting in June 1980 . 
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I I .  SUMMARY OF FINDINGS 

C .  ECONOMIC IMPACT 

In exploring the economic effects of the TMI accident, the 

Commiss ion tried to answer two questions : 

• What costs have been imposed by the accident? 

• On whom have they been imposed? 

Answers to the first question are partially complete . For 

example , estimates on TMI Unit 2 clean-up costs and an analysis 

of the accident ' s  impact on housing are available . The answer 

to the second question wil l  be determined l argely by the 

Pennsylvania and New Jersey Public Utility commissions , the 

courts , the Commonwealth and the federal government . These 

bodies will decide how the burden wil l  be shared among GPU 

( Metropolitan Edison ) customers and shareholders , and all 

United States energy users and taxpayers . The decisions wil l  

b e  critical t o  the future development o f  nuclear energy i n  this 

country , and to the pace of economic development in the 

South-central Pennsylvania region and the Commonwealth . 

1 .  Immediate and Short-Term Effects 

The accident produced some immediate effects on industry 

in the region , and on Metropolitan Edison and its parent 

company , General Public Utilities ( GPU ) . 
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The event caused disruptions to area business during the 

first few weeks , but evidence suggests that these effects were 

largely di ss ipated during the following six months . For the 

utility and its parent company , the initial effects were only 

the beginning of mounting financial di fficulties . 

1 . 1  Evacuation 

During the height of the cr�s�s period , approximately 3 9% 

of the popul ation within a 1 5 -mile radius of the facility left 

the area . The costs of thi s evacuation have been estimated at 

$9 . 8  million ,  not including lost income or wages of the 

evacuees . Approximately $ 1 . 3  million has been reimbursed by 

insurers of the TMI facility ,  mostly to people living within 

five miles of TMI who met the criteria of the Governor ' s  

evacuation advisory . 

L 2 Manufacturing Sector 

The immediate impact on this sector was j udged primarily 

by the results of a study conducted by the Pennsylvania Depart

ment of Commerce involving 3 6 3  manufacturing firms within a 

2 0 -mile radius of TMI . All firms with 1 0 0  or more employees 

were included . The maj or results were : 

• 

• 

• 

The average manufacturing employee lost 1 . 8  hours 

of work in the first week following the accident . 

The average wage loss per employee was estimated 

at $ 1 5 . 

The average loss in value of production was esti

mated by the firms at $75 per employee , or a 

total immediate loss of less than $8 million .  

1 8  
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• 

• 

• 

• 

The low amount of employment losses is further 
confirmed by the low figure of $118 , 750 paid out 
for TMI -related unemployment compensation cl aims 
by the Pennsylvania Bureau of Employment Security 
before mid-April 1979 . 

96% of the farmers contacted reported minimal 
losses . On the other hand , milk j uggers reported 
losses of $60 , 0 00  in the first month after TMI . 

Dairies experienced some initial 
radiation concerns , evacuation 
closings . 

losses due to 
and school 

Food processing firms experienced average losses 
per employee of  one man-hour , $5 . 77 in wages , and 
$11 . 53 in value of output - less than those 
experienced by other manufacturing industries . 

These results indicate that the overall immediate effects 
of the accident were small . Of course , some individuals and 
individual firms experienced losses which were greater than the 
average and some which were less . 

The short-term impact of the accident on employment was 
assessed by examining employment in the TMI area in comparison 
with the rest of the state for the 27 months preceding the 
accident . Predicted levels were compared with the actual 
employment figures . See Table 1 in Appendix D .  These results 
indicate that for manufacturing industries , the behavior of 
employment in the post-TMI months was not visibly different 
from the pre-TMI months . 
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1 . 3  Non-Manufacturing Industries 

The immediate impact of TMI on non-manufacturing industry 

was evaluated using data collected from 577 firms by the 

Pennsylvania Department of Commerce in September 1979 . 

Businesses in Dauphin ,  York , Lancaster , Cumberland , Lebanon and 

Perry Counties were contacted . These data suggest that :tbc.. 

immediate effects on the non-manufacturing sector were somewhat 

greater than on the manufacturing. 

• 

• 

• 

• 

Average manpower losses were four hours per 

employee . 

Average wage loss per empl oyee is estimated at 

$20 . 

Retail and wholesale trade and service estab

lishments experienced dis locations in supply and 

marketing . 

Immediate 

estimated 

indicates 

losses 

at 

that 

in the value of output were 

$74 million .  Some evidence 

these losses may have been 

recovered in succeeding months . 

Another source of information on short-term effects in 

this sector is the Small Bus iness Administration ' s  Economic 

Dislocation Loan Program . Set up after the accident , this 

program as of December 1979 had approved loans to businesses in 

the affected area amounting to $510 , 0 0 0 . Most applications 

came from retailers having cash flow problems because of pre

Easter sales losses . It should be noted , however , that other 

types of firms are eligible for this program . More recent 

applications may not reflect the same trend . The SBA program 

is di scussed more ful ly in Section IV-B . 

2 0  

359 

The short-term impact on non-manufacturing industry was 

assessed in the same way as the manufacturing impact . See 

Table 2 in Appendix D .  For non-manufacturing industries , the 

behavior of employment in the post-TMI months was not visibly 

di fferent from the pre-TMI months . Only contract construction · 

ran consistently below expected levels , and stayed below 

through September .  

1 . 4  Tourism 

It has been estimated that tourists spend about $600 

mi llion per year in the South-central Pennsylvania area . 

Although tourist data are reflected in the non-manufacturing 

analysis , the industry deserves speci fic attention because of 

its importance to the region and the Commonwealth .  The 

evidence is scattered , but it is clear that the tourist 

industry was directly and adversely affected . 

• 

• 

Ten maj or lodging and convention 
-
sites contacted 

by the Pennsylvania Department of Commerce 

immedi ately after the accident estimated losses 

at $2 _ million resulting from convention and 

conference cancell ations . The Department esti

mates total losses to maj or tourist centers in 

the area at $ 5  million . 

Some offsetting gains to other parts of the 

tourist industry occurred in April and May 1979 

because of an influx of people curious about the 

accident or involved with the aftermath and 

clean-up operations . Visitor center regi s

trations in York and Cumberl and Counties were 

about 34% above what would be predicted in Apri l ,  

and 7% above in May . 
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• For the rest of the summe r ,  the visitor center 

regis trations near TMI were consi stently below 

numbers that might be expected on the basis o f  

registrations a t  other Pennsylvania vis itor 

centers . From June through September , numbers in 

York and Cumberl and Counties ran 4% to 7% lower 

than past p atterns would suggest . 

This comparison with the rest of the Commonwealth enables 

the impact o f  the gasoline shortage to be factored out . 

FUrther , the persistence of lower tourist levels in the area 

suggests that the polio scare in the Amish community o f  

Lancaster County which occurred early in the summer could not 

be the main explanation . 

1 . 5  Residential Housing 

Unlike other sectors of the economy that showed immediate 

e ffects of the accident, sales and prices in the housing market 

could not respond so promptly to events . Arrangements for 

sales are usually made 30 to 90 days in advance of closings . 

So it is not the Apri l ,  1 9 7 9  data which reveal the immediate 

e ffects , but the May , June and July data . Table 3 in Appendix 
* 

D ,  derived from State Tax Equali zation Board data , reveals 

that the accident adversely affected the residential housing 

market within a 2 0 -mile radius of TMI , and that the five-mile 

radius area was hardest hit . 

These and other data indicate that the hous ing market in 

the 2 0 -mile radius suffered adverse effects in the immediate 

post-TMI months : 
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• 

• 

• 

• 

• 

• 

The number of sales in the 20-mile radius dropped 

sharply over the previous year , and in contrast 

to the behavior in the comparison area . 

The 12 -month changes in the average value of 

housing in the 20-mile radius equalled the 

12 -month changes in the average price of housing 

in a comparison area through June , but dropped 

behind sharply in July . 

The 12-month change in the number of s ales in the 

five-mile radius showed very sharp declines in 
May and June , and a drastic decline in July . 

The average value of housing in the five-mile 

radius actually declined between June 1978 and 

June 1979 , in contrast to a 12 . 4% increase in 

prices for the comparison area over the same 

period . 

* 
Data from Central Penn Multi-List , Inc . confirm 

the findings for the five-mile radius , with 

supplementary information that the average number 

of days houses were on the market in the second 

quarter of 1979 was 93 . 4 .  This is in sharp 

contrast to the 71 . 0  days in the second quarter 

of 1978 , and the 82 . 7  days in the 2 0 -mile radius 

for the second quarter . 

The Multi-List data do not reveal the same prob

lems for the total 20-mile area that the Tax 

Equal iz ation Board data do . However ,  comparing 

prel iminary data on the number of deeds on which 

a real estate trans fer tax was collected in 1978 
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with 1979 sugqesta a housinq market in trouble 

during the summer of 1979 . 

Only scattered data are ayailible for July. Auaust and 
september of 1979 . These do suggest . however .  that the housing 

aarket has been somewhat restored both in the five-mile and 
20-llile radii . 

1 . 6  The utility 

The gravity of the financial problems of General Public 

utilities , particularly Metropolitan Edison, in the post-DJI 

period · is clear . The full financial impact of the accident 

during these months results from the following : 

• Pre-TMI conditions in the investor-owned electric 

utility industry . 

• Pre-DJI condition of General Public utilities and 

its subsidiaries . 

• Direct changes of GPU and Met Ed ' s  cash position 

in the aftsrmath of the accident. 

• Rulings and non-rulings of the Pennsylvania 

Public utilities Commission . 

Pre-accident Conditions in Industry and of GPU - A 

report prepared for the Presidential DJI Commission by M . J . 

Whitman Co . , Inc . characterized the environment in the 

electric industry from 1968-1978 as follows : 

• 

• •  

There was an enormous expansion in installed 

generating capacity . 

This expansion caused electric utilities to seek 

substantial , outside financing from capital 

markets , generally at higher cost . 
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• 

• 

• 

An increasing proportion of that financing was 

derived from new common and preferred stock 

issues rather than long-term debt financing such 

as bonds . Further , larger numbers of shares had 

to be sold in each offering , since the price

to-earnings ratio of industry stocks was on the 

whole declining . 

The. shi ft from long-term debt to stock issues 

made the industry more sensitive to investor 

activity in the stock markets . 

The electric industry is capital intensive . For 

example , the Whitman study indicates a ratio of 

$4 in capital investment to $1 in annual revenue . 

The costs of financing are therefore a maj or 

determinant of the industry ' s  fiscal strength . 

Equally important, but not mentioned in the Whitman report 

is the effect of requlation on the industry . Since a certain 

rate of return on investment has been quaranteed in law and. 

granted by requlatory bodies , the industry traditionally has 

been stimulated to expand to meet increased demand . However ,  

requlatory commissions more recently have been reluctant to 

pass costs through to customers . The effects of this shi ft in 

requlatory policy have added to the industry ' s  vulnerability to 

investor reaction . 

The Whitman report concluded that there was a decline in 

the investment attractiveness of such utilities over the ten

year period . 

During this decade , GPU operated in the same economic 

cl imate and with the same characteristics as the industry . The 
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Whitman report concluded that GPU was on an equal financial 

footing with comparable companies . I ts rates were neither the 
highest nor the lowest in the Commonwealth . It experienced the 

same need to raise more of its .expansion funds with more comm.on 

stock s ales . The corporation had ready access to outside 

financing , though on less favorable terms . The relevant public 

utility commiss ions , in their rate decisions , pl ayed an impor

tant role i� these developments . 

Impact of the Accident on GPU and its Subsidiaries - The 

accident at TMI -2 had an immediate financial impact on Metro

politan Edison ,  which owns SO% of the 'l'MI installation , on 

Pennsylvania Electric which owns 25%, on Jersey Central which 

owns 2 5% and on their holding company , General Public 

Utilities . The latter not only experienced the loss of revenue 

from its large capital investment in TMI -2 , but also suffered a 

dramatic decline in the value of its stock . The maj or economic 

consequence of the accident for GPU and Metropolitan Edison is 

a precarious financial condition that threatens the fiscal 

health of the parent corporation and from which Metropolitan 

Edi son may not recover . 

This condition is illustrated by the following facts : 

• Metropolitan Edison has changed from a seller of 

excess power , generated largely at the 'l'MI units , 

to a purchaser of power . The cost to the uti lity 

for purchase of replacement power . to serve its 

customers has been estimated at $32 mill ion per 

month . The -PUC has allowed 85% of this cost to 

be passed through to the consumers , leaving 15% 

of that cost to the company . 

• GPU has faced a cash demand to pay 

accident-related costs . The SRI International 
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report prepared for the President ' s  TMI 

Commission estimated that GPU spent $57 million 

by the end of July on plant stabilization , pre

parations for decontamination , monitoring 

radi ation exposure , and participating in the 

investigations of the accident . GPU estimated 

they had spent $110 million by January 3 1 ,  1980 . 

• Metropolitan Edison ' s  cash flow problems have 

resulted in substantial short-term borrowings . A 

consortium of 43 bankers are lending a maximum of 

$408 , 650 , 000 , at interest rates signi ficantly 

higher than the normal cost of such funds . 

Pennsylvania Public Uti lity Commission Rulings - The 
following occurred as a result of the PUC ' s  April 1 9 ,  1979 and 
June 15 , 1979 rulings : 

• 

• 

• 

In April ,  TMI -2 was removed from the utility ' s  

rate base . This meant that expenses related to 

the $750 million investment for TMI-2 could not 

be passed through to customers . GPU estimated 

these costs at about $8 mil lion per month . This 

action also cancelled a scheduled rise in rates 

that had been approved prior to the accident . 

In June , ' the temporary rates set in April were 

made permanent . This included the removal of 

costs associated with TMI-2 from rate base . 

None of the uti lity ' s  costs associated with the 

accident were allowed to be passed through to 

customers . 
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• A l arge portion , but not all , of replacement 

energy costs were passed through to customers . A 

complex formula was set up which permitted the 

company to recover 85% of those costs . However ,  

application o f  the formula has resulted i n  less 

than that percentage being recouped . 

Currently ,  the PUC is in the midst of maj or hearings that 

will determine whether TMI-1 wil l  remain in the rate base , 

whether Metropolitan Edison will be granted a rate increase to 

recover additional replacement power costs from TMI-1 , and 

whether Metropolitan Edison should retain its certi ficate of 

operation . 

The proceedings of the Pennsylvani a Public Uti lity 

Commiss ion will largely determine the
· 

future of Metropolitan 

Edison/GPU . The decision to !;;USpend TMI - 2  from the rate base 

was offset, in terms o f  rates to consumers , by the decis ion to 

al low rates to reflect replacement power costs . However ,  this 

initial action was followed by a series of confl icting signals . 

Since the June 15 order , the PUC has undergone a maj or member

ship change . Perhaps due to the change , the trend of PUC 

thinking still is not clear . The rulings on the continuance of 

TMI-1 in the rate base , the possible revocation of Metropolitan 

Edison ' s certi ficate , standards for continuance of that permit ,  

and allocation of costs for clean-up and 

restoration/decommissioning all create additional risk factors 

for investors in GPU . These factors are likely to affect other 

investor-owned electric uti lities which have nuclear capacity . 

The lack of additional PUC rulings since June 15 has had 

direct implications for Metropol itan Edison and GPU . The 

utility and its parent company have had to make decis ions about 

clean-up costs , borrowing needs and the development of 

alternative future pl ans without knowledge of how the 

Commi ss ion will 
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rule on key factors that lie within its powers . The utility 

will not be able to move toward the most efficient way of 

supplying energy to its 345 , 000 customers unti l a clear set of 

contraints is laid down . 

2 .  Long-Term Effects 

Introduction - The analysis in the previous section 
suggests that in the six to eight months following TMI , the 
overall impact on employment has been small ; the effect on two 
speci fic sectors , tourism and housing , has been more signi
ficant ; and the effect on the financial condition of the 
utility has been of overriding importance . 

The long-term economic consequences are dependent on the 
decisions that will be made by the Pennsylvania Public Uti lity 
Commission, the utility , the courts , the Commonwealth and 
federal government , and the citizens . While it is important to 
recognize that these decisions wi ll determine the institutional 
framework within which the economic effects wi ll take place , it 
is equally important to see that the economic effects wi ll help 

determine corporate , regulatory and legislative responses .  

There is no similar precedent to use in predicting the 

long-term impact of the accident on the region • s economy . 

However ,  determining factors will be the decis ion on continued 

nuclear energy production at the TMI site , the decision on the 

safety requirements for siting of nuclear reactors , and the 

price and availability of energy in the region . 

Thus far , only scattered information is available to 

assess what these decisions may be since a cohesive set of 

national and state policies remains to be articul ated . There 

are , however ,  these relevant pieces of information : 
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• 

• 

• 

• 

• 

TMI-1 , which was down for routine refueling at 

the time of the accident , has been refueled and 

could begin functioning as soon as permission to 

do so is received . 

The earliest estimate for returning TMI - 2  to 

service is January , 1983 . However ,  thi s date 

presupposes a regulatory climate that will not 

delay the clean-up and GPU ' s  financial capability 

to carry it out . Current activities of the NRC 

make this schedule appear unrealistic . 

The President ' s  TMI Commission recommendation 

which, if carried out , would require the NRC to 

locate new power plants in areas away from popu

lation centers , may preclude Unit 2 ' s  restoration 

to service . Of central importance to the final 

decis ion will be the NRC ' s  perspective in treat

ing TMI as a case apart from other operating 

sites . 

Nat�onal energy costs can be expected to increase 

due to international pressures , and because the 

TMI accident is evidence that the true costs of 

nuclear energy are higher than previous ly 

estimated . 

Generating capacity in the Pennsylvania-New 

Jersey-Maryland Interconnection , a consortium of 

the electric utilities serving thos e  three states , 

is currently in surplus of demand for peak load 

requirements . The continued outage of both TMI 

units places a strain on the PJM grid ,  and makes 
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• 

• 

it neces sary to rely on more expensive oil-fired 

generating faci lities . 

4900 out of 5100 megawatts of additional gener

ating capacity now under construction in the 

Commonwealth are nuclear . When the new 

facil ities are brought into service , roughly 3 0% 

of the total capacity in Pennsylvania will be 

nuclear . 

Econometric studies
* 

on the price of fuel and its 

effects on demand lead us to believe that 
increased prices for nuclear-produced electricity 

may cause industrial , commercial and residential 

consumers to curtail their use and to seek alter

nate fuels . The price of available alternate 

fuels such as natural gas and coal would then 

rise due to increased demand . 

2 . 1  Employment 

There are a number of possible developments on employment 

in the region . The SRI International report for the Presi

dent ' s  Commission made the following estimates for j obs 

directly related to work required at the TMI site : an increase 

of 1900 j obs per year for five years if the plant is refur

bi shed , 2000 j obs per year for two years if the plant is 

decommissioned, 1800 j obs per year for ten years if there is a 

nuclear facility replacement , and 1800 j obs per year for eight 

years i f  a coal facility is the replacement . These numbers are 

about one-third of 1% of total employment in the region . 

There is likely to .. be a lengthy period ahead during which 

the regulatory and legislative decisions on nuclear reactor 
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location policy will evolve . During the period of uncertainty , 

areas in close proximity to nuclear pl ants may be viewed as 

more speculative by businesses interested in relocating or 

expanding . However ,  there are currently insufficient data 

available from which we may draw conclusions . 

Further, all present information indicates the relative 

price of energy in the region served by Metropolitan Edison 

will increase . Econometric analysi s  of the effects of such 

price increases suggests that commercial and industrial demand 

for energy wil l  be reduced . For high energy users in 

particular , such as machinery and metal industries , the impact 

of price increases is likely to be substantial . Data collected 

by the Pennsylvania Department of Commerce found that about 

one-third of the respondent manufacturing firms and a somewhat 

higher proportion of the non-manufacturing firms felt that 

their expans ion plans would be curtai led by increases in 

electricity rates that were as small as 1 0% .  

Equally signi ficant i s  the e ffect o f  the uti lity ' s tenuous 

financial situation on area industrial expansion . A recent 

study done at the Wharton School of the University of Pennsyl 

vania indicates that a dependable supply of energy is a more 

important factor than cost in business siting decis ions . 

2 . 2 Housing 

Housing in the TMI area may be affected by the national 

policy on the appropriate degree of isolation for reactors , the 

decis ion on restarting the TMI facilities , and the psycho

logical response of people to events such as the March 2 8  

accident . The importance o f  these factors i s  likely to 

diminish as the distance from the facility increases . 
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The broad issue of appropriate siting standards for 

nuclear plants should be considered very carefully by the 

federal government . I f  an isolation zone is ffiandated for new 

reactors , there is reason to believe the real estate values in 

populated areas close to existing reactors would be affected . 

The housing pattern for the Three Mile I sland area is more 
likely to be affected by the restoration or decommissioning of 
the reactors there . I f  the TMI facility is not restored , then 
a small decline in the housing market could be expected in 
response to a decline in uti lity employment after the decom
missioning period . I f  the facility is restored to a non
nuclear one , then the part of the housing market reflecting TMI 
employment would probably expand . I f  the facil ity is restored 
as a nuclear plant , the psychological effect of the accident on 
people ' s  locational preferences for living must be weighed . 
There are no real guidelines to use here , but fragmentary data 
lead us to believe that the psychological impact of the 
accident will probably not signi ficantly alter the housing 
pattern of the region . 

2 . 3  Tourism 

The weak psychological impact of the accident on resi

dential location decisions suggests that tourism in the region 

is not likely to be affected . Other factors directly related 

to nuclear power development and the future of TMI are also 

unl ikely to affect touri sm over the long-term . 

2 . 4 Financial Demands 

There are three maj or sources of financial demands arising 

from the accident in the next several years : replacement power 
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expenditures ; replacement of capacity of TMI ; and the 

l i abil ities aris ing from the accident . The method of meeting 
these demands wi ll be determined by future regulatory , legi s 
l ative and j udicial decisions . 

Replacement Power Costs The SRI International report 

included estimates of GPU expenditures that would be required 

to purchase replacement power . The cost estimates range from a 

low of $ 5 7 6  mil lion to a high of $ 1644 mi llion, depending upon 

the date of return to service of TM I -1 and TMI -2 , whether TM I - 2  

i s  refurbished or repl aced , and whether ( i f  replaced ) it is  

repl aced �'ith a coal or nuclear facility , and whether ( i f 

repl aced ) it is located on the TMI s i te or a new site . Table 4 

in Appendix D lists these estimates . 

I t  is important to note that the costs that actual ly 

develop are very sens itive to the timing , refurbishment , and 

replacement decisions . 

Replacement of Capacity - The SRI report also calculated 
and arrayed the range of expenditures that might be involved in 
the repl acement of TMI capacity . The estimates , reproduced in 
Table 5 of Appendix D, range up from the lowest estimate for 
refurbishment ( $249 mil lion ) to the medium cost estimate for 
replacing the plant with coal at a new site ( $ 6 7 0  mil lion ) to 

the highest estimate of replacing the plant with another 

nuclear plant at a new site ( $ 1 1 7 6  mi llion ) . The SRI report 

also estimates a cost range of $157  mi ll ion - $241 mil l ion i f  

Unit 2 is decommissioned . Table 6 o f  Appendix D contains 

detailed information on thi s  alternative . 

Liabilities Arising from the Accident - By mid August 

1979 , there were many outstanding cl aims . 

mately 27 from government agencies , 1 1 5  
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* 
individual lawsuits from plainti ffs , and 1 1  class action suits . 
Many of the claims are for unspeci fied damages and a number of  
the class  action suits are for damages of $560  million . Avail
able to  meet these pending liabilities is  the $560  million 
arising under the Price-Anderson Act provisions , the legal 
possibility of additional Federal assistance , and the assets of 
the utility .  

2 . 5  Alternatives Available to Respond to Financial Demands 

There are many mechanisms available for meeting costs 
resulting from the accident . Some involve additional costs for 
investors in GPU and , indirectly , for investors in all 
util ities involved in nuclear power ; some involve additional 
costs for GPU ' s  customers ; and some involve additional costs 
for all American taxpayers . The assignment of costs associated 
with each alternative has a direct bearing on incentives that 

wi ll affect both nuclear energy development and energy con

sumption . The alternatives to be considered are : 

• Types of voluntary reorganization including 

merger and consolidation . 

• Reduction of common stock dividends . 

• Rate relief which would include costs not covered 
by insurance . 

• Creation of a state Power Authority . 
• Federal responsibility for some of the costs . 
• Bankruptcy proceedings including liquidation and 

reorganization under court-appointed trustees . 

Voluntary Reorganization Several forms of voluntary 
reorganization are avai lable to the parent corporaton including 

merger of subsidiaries , management consolidation , and opera

tions changes . GPU ' s  recent announcement of plans providing a 
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separate corporation for nuclear operation and consolidated 

management of Metropolitan Edison and Penelec indicates the 

parent company ' s  interest in accomplishing maj or internal 

ch�ges within a short time period . 

Complete merger of the two subs idiaries appears 

unattractive for the short- term due to legal restrictions on 

increas ing the debt level of the stronger subsidi ary to take in 

the weaker firm . Other legal requirements mandate a period of 

about five years to accomplish a merger . 

Management consolidation does not involve changes in 

financial holdings or debt of either subsidi ary . This alter

native requires approval of the respective Public Utility 

Commissions , the NRC and the SEC , but can be accompli shed 

within several months . The parent company has reported that it 

wi l l  take thi s step in conj unction with its p l an to trans fer 

nuclear operations to a s ep arate corporation with an infusion 

of new high- level management . However , the p l ans ' success in 

improving GPU ' s financial situation: wi l l  depend on the Public 

Utility Commi ssion ' s  perception o f  their meri t .  

Reduction o f  Common Stock Dividends - Dividends currently 

being paid by GPU have been reduced from $ .  45 to $ .  20 per 

quarter . The option exi sts for further reduction in dividends 

to meet growing financial demands . The argument could be 

developed that investors take risks for which they receive 

returns , and in the event of an unpredicted disaster , they bear 

the cost . Whil e  the el ectric util i ty market previousl y 

operated on an assumption that nuclear power was almost without 

risk,  the accident at Three Mi l e I s l and al ters the financial 

risk calcul ation . Thi s  revis ed r i s k  calcul ation should be a 

decis ion factor for investors . 
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GPU has argued that a reduction in dividends below $ . 2 0 a 
quarter would close the company out of the market . Consol i 
dated Edi s on ' s  temporary omi s s ion o f  a dividend in 1 9 7 4 , 
however , resulted in only a l imited l o s s  of access to cap i tal 
markets . A drastic dividend reduction , or an omi s s ion lasting 
l onger than one quarter woul d ,  according to a government 
expert , have a much more p ronounced e ffect on the uti l i ty 
taking such action . 

As thi s  report went to pres s , the Commi s s i on l earned o f  
GPU ' s  deci s ion t o  omi t i ts divi dend for the next quarter . 

Rate Rel i e f  - The uti l ity es timates that a combination o f  
a 1 5% increase in charges t o  customers and a timel y  return to 
service of TMI - 1  would restore its financial capabil ity for 
rai s ing the c ap i tal required to meet its expans ion p l ans . One 
i s sue thi s  Commi s s ion examined i s  how much rate r e l i e f  the 
uti l i ty should expect . The i s sue is complex and controversial , 
and breaks new ground in the nuclear debate . 

are : 

• 

• 

• 

Forms of rate rel i e f  the uti lity mi ght expect from the PUC 

The continuation o f  TMI Unit 1 in the rate base . 

A change in the economic formul a currently used 
to recover rep l acement energy costs . 1 0 0% re
covery could be permi tted instead o f  the 8 5% 
presently allowed . 

The inclusion in the rate base of mandated extra
ordinary expenses for s a fety modi fication , 
communi ty programs and emergency management . 
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The Public Utility Commi s sion has before it proceedings 

that addres s  the continuation of TMI - 1  in rate base and GPU ' s  

petition for a rate increase o f  $55 mill ion . I n  the first 

proceeding , the util i ty has been asked to show cause for con

tinuing Unit 1 in the rate base · as " used and useful property" , 

a requirement established by public utility l aw .  Unit 1 has 

not been on-line for over ten months to date , and is the 

subj ect of a l engthy NRC proceeding that wil l  ultimately rule 

on its future operation . The central issue for the PUC is to 

interpret whether Unit 1 is "used and useful " in its present 

status : apparently technically ready to go back on-line , but 

needing the special approval of a separate regulatory body . I f  

the PUC determines that Unit 1 ,  like Unit 2 ,  i s  no longer "used 

and useful " ,  there may be a loss o f  state revenues that would 

have been collected on the facilities through the Public 

Utility Realty Tax . 

In a related proceeding , the PUC must rule on the 

util i ty ' s  request for a change in formula for recovering re

placement energy costs from the TMI units . Here , too , Unit 1 ' s 

return to service is the key factor . The present formula ,  set 

up in the PUC ' s  order of June 1 5 ,  1979 , presupposed Unit 1 to 

be in service by January 1 ,  1980 . The utility ' s  rate reques t  

would change the formula t o  reflect both '!'MI-l ' s  delayed return 

to service and the increased cost of replacement energy being 

purchased from other companies . GPU has requested an 

additional $ 5 5  million to cover the shortfall .  

I t  i s  also clear from this rate request that a possible 

lengthy del ay in _ returning TMI-1 to service may result in 

periodic filings , as the uti lity wi l l  need increased rates to 

keep pace with ris ing repl acement energy costs . 

As this report went to pres s , the PUC granted Metropol itan 

Edison a temporary rate increase of $55 million ,  pending out-
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come of the current proceedings . 

Bankruptcy Measures - It is - possible that Metropolitan 

Edi son or GPU may find the burden -of costs r�sulting from the 

TMI accident too great for it to bear , notwithstanding that it 

may reduce dividends , that it may have obtained a measure of 

rate rel ief through inclusion of some costs in the rate base , 

and that the federal government makes monetary contribution in 

the form o� some sort of cost sharing . In thi s event , 

Metropolitan Edison and/or GPU would have to consider some sort 

of reorganization , either outside or within the courts . I f  the 

utility is unable to pay its debts as they become due , it may 

seek relief under the reorganization sections of the National 

Bankruptcy Act . The most extreme and last resort , of course , 

would be liquidation bankruptcy , which would involve a total 

wind-up of the affairs of the company . 

The National Bankruptcy Act , which has recently undergone 

a thorough revision ,  speci fies two ways in which bankruptcy 

proceedings occur . Firs t ,  a company may seek to reorganize or 

liquidate on its own initiative by instituting voluntary pro

ceedings in -the federal bankruptcy court . Second , a qual i fied 

group of the company ' s  creditors may file suit to institute 

involuntary proceedings . 

Bankruptcy Reorganization - An o fficial from the 

Securities and Exchange Commission stated during testimony in 

May 1979 before the New Jersey Board of Public Uti lities that 

reorganization in a bankruptcy context has never been imposed 

on an electric utility in the United States . According to the 

official , certain legal requirements for such a proceeding 

might result in much higher costs for consumers . I f  there was 

a default in interest payments on any debentures ,  the trustee 

would be likely to call in all the bonds . Interest on these 

bonds would then accrue at the highest rate of any series . The 

official also argued that the revenue problems which induced 
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the bankruptcy would not be resolved by i t .  Rate rel ief pre

vious ly denied would not be more likely and credit would not be 

more available unless the trus tee possessed impeccable 

financial credenti als . 

Although no precedent exi sts for this option , it is con

ceivable that credit not avai l able to the financially unsound 

utility would be granted to new management , and that Public 

Utility Commis s ions might look more favorably on granting rate 

relief to a newly reorganized utility . 

Those who feel the uti lity should be penalized for its 

role in the accident and those who want to create incentives 

for ceasing or slowing down nuclear power development might 

support this alternative . The uncharted path of bankruptcy 

reorganization for a public utility and the evidence that the 

problems of Metropolitan Edison that contributed to the TMI 

accident were shared by other nuclear facilities both suggest 

that financial reorganization in a bankruptcy context would not 

be a recommended option . In any case , the decis ion on 

instituting this option rests with the utility and its 

creditors and , if made , is likely to flow from financial 

causes . 

Bankruptcy Liquidation - As described previousl y ,  liqui

dation is  an extreme measure that would force a total cessation 

of Metropolitan Edi son ' s  operations . Since the service 

del ivered by the utility is regarded as essenti al , the risks 

entailed in liquidation would make it an unwelcome alternative 

for both the Commonwealth and uti lity customers . 

Creation of a State Power Authority - The TMI accident has 

done more than raise the real costs of producing electric power . 

I t  has also strengthened the premise that private industry may 
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not be able to finance large-scale facil ities such as power 

plants . This Commis s ion examined the formation of a quasi
public financing body as an alternative for Pennsylvani a .  

An agency such a s  the Power Authority o f  the State o f  New 

York could provide the funds for constructing and operating new 

power generating facilities . State power authorities in this 

country are limited almost entirely to areas where hydro

electric power was the primary resource to be developed . A 
public agency was a necessity because waterways are the state ' s  

property . The backing of credit by the state , and the exemption 
of the Authority from federal and state income taxes makes 

capital easy to acquire and utility rates appear lower . How

ever , use of state credit for this purpose would probably 

affect other financing by the state , and the taxes that are not 

collected through state authority rates would be collected 

elsewhere . Further , the decision to allocate avai lable 

resources among energy producing alternatives are not made most 

efficiently when arti ficially protected prices are far from 

what true market prices would be . 

The creation of a state power authority raises issues of 

feasibility ( s ince hydroelectric power development is not the 

impetus in Pennsylvania )  and e fficiency . The arti fici ally low 

prices would increase energy consumption , and if the increased 

capital were used to develop nuclear facil ities , this would 

occur without the citizen statement of pre ferences that happens 
in the market through public investment or non-investment . 

Federal Respons ibi lity - The role of the federal govern

ment in the development of nuclear energy in this country is 

well documented .  Congress passed the Price-Anderson Act to 

protect the industry from the possibility of overwhelming 

liabilities in order to encourage its development . And it has 
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poured vast amounts of research and development funds into the 

industry . Clearly , the federal government has regarded the 

encouragement of growth in the industry to be of public 

benefit .  National de fense , insulation from foreign oil depend

ency and relatively cheap energy are considered to be national 

goals warranting national support . 

There is a strong case to be made for federal government 

participation in some costs associated with the accident . I t  

has contributed t o  the nature and pace of development i n  the 

industry , and it has exclusive authority over the industry ' s  

operation and safety s tandards . However ,  ful l  recognition 

should be given to the cons iderable subsidization of the 

industry which has already occurred and to the residual $80 

mi l l ion insurance liability the federal government is obl igated 

to assume . The announcement effect of a federal disaster 

bail-out would not be consonant with e fforts to encourage the 

industry to survive to some important extent on its own merits , 

with a national policy of energy conservation , or with an 

efficient determination of energy resource development . 

E ffect on Price - The TMI accident has shown that the 

financial risks of nuclear accidents and the associated costs 

are higher than previously perceived,  though they remain 

statistically low . I f  the PUC determines that consumers of 

nuclear power should bear part of the added risk , and grants 

one or more of the type s  of rate relief mentioned earlier , the 

price of that electricity will rise . It wi ll rise because 

there is now more complete information on the real costs of 

nuclear energy . More importantly ,  the alternative of a uti lity 

drawn into bankruptcy carries with it certain heavy costs to 

both its customers and investors , and to other Pennsylvania 

electric utility shareholders and consumers . I n  any event , the 
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passing on of new , higher costs to the consumer should e ffect

ively reduce energy consumption as people and industry conserve 

to hold down monthly electric bills . Nuclear energy could 

therefore become less attractive on a cost-per-ki lowatt-hour 

basis if its price rises more than other maj or sources of 

electric energy . 
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D .  LEGAL I S SUES 

I I .  SUMMARY OF FINDINGS 

As the TMI acci dent has affected the environment , 

economics and citizenry of South -central Pennsylvania ,  so it 

has had legal consequences giving rise to both public and 

private litigation . Legal i s sues to be discussed include 

federal preemption of state ' s  authority to regul ate nuclear 

power ; lawsuits stemming from the TMI accident ; NRC proceedings 

involving TMI Units 1 and 2 ;  the Price-Anderson Act ; the e ffect 

of declaring an Extraordinary Nuclear Occurrence ( ENO ) and 

legal concepts which may apply in the absence of an ENO 

decl aration . 

1 .  State ' s  Authority to Regul ate Nucl ear Power 

Regul ation of the nuclear power industry has always been 

and sti l l  is  almost exclus ively the right and responsibility of 

the federal government . Pervasive federal s tatutory · and regu

latory enactment and the supremacy clause of the u . s .  

Constitution have preempted state authority in the field . 

A state may , however , regul ate power plants , including 

nuclear power pl ants , as long as the regulation is not based on 

nuclear hazards . Thus , nuclear and conventional power plants 

alike are subj ect to �tate regulation by the Public Util i ty 

Commi ssion and other state governmental agencies . simi l arly , 

the Pennsylvani a Legi s l ature has cons idered several b i l l s  

within the p a s t  few years rel ating t o  pl ant siting and th e  need 
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for additional gene rating capacity . Thes e  b i l l s  pertained to 
nuclear and conventi onal power pl ants alike . But to date , none 
have been adopted . 

Although a s tate is not allowed to regul ate radiological 
aspects of the nucl e ar industry , it does have the right to 
participate in NRC proceedings as an " interested s tate " or as 

* 
an " intervenor"  in the proceedings . 

Final l y ,  s tates do have s i gni ficant respons ibi lity with 
regard to pl anning for and responding to nuclear accidents . 
Thus , whi l e  a state is not in a position to regulate the 
day-to-day operation of a nuclear power. pl ant , it does bear the 
burden,  with a s s i s tance from the federal government , for insur
ing the health and s a fety o f  its citizens in the event of an 
accident . 

2 .  Legal suits 

2 . 1  City of Lancaster vs . Nuclear Regul atory 
Commi s s i on ( NRC ) 

On May 2 1 ,  1 9 7 9 , the City of Lancaste r ,  its water 
authority and Mayor filed a suit against the NRC in the U . S .  
District Court for the District o f  Columbi a .  They asked the 
Court to prevent the NRC from permitting Metropolitan Edi s on to 
use the EP I CORE- I I  treatment system on several hundred thousand 
gallons of water radioactively contaminated by the accident . 
Lancaster depends on the Susquehanna River for its water 
supply . Although the uti l i ty did not announce its intention to 
dump wate r ,  the parties fil ing suit were concerned that the 
qual ity of the city ' s drinking supply would be j eopardized by 
dump ing EP I CORE- I I  treated water into the rive r . Metropol itan 

Edi s on became a party to the proceeding as an intervenor . 
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On May 2 8 , 1979 , with the consent of the NRC and the City ,  

· the court ordered the NRC t o  perform environmental assessments 

prior to permitting use of EP I CORE-I I .  The commonwealth ' s  

appl i cation to participate as amicus curiae ( " friend of the 

court" ) in this suit was granted on July 2 6 , 1 9 7 9 . The Common

wealth sought amicus status so that it could participate in 

this important proceeding without taking a position on the 

matter . 

on January 4 ,  1980 , the City of Lancaster , NRC , and Metro

politan Edi son reached an agreement , settling the suit out

of-court . Thi s agreement provided for the following : 

• 

• 

• 

• 

• 

The NRC wi ll perform the environmental impact 

assessment promised on November 2 1 , 1979 . 

There wi ll be no discharge of the radioactive 

wastewater into the Susquehanna until the environ

mental assessement is completed , or until · the end 

of a two-year period unless emergency conditions 

occur . 

The NRC wil l  noti fy Lancaster of any Commis sion 

meeting to discuss the wastewater problems and 

permit the city to present technical data . 

The City of Lancaster and the others will. bring 

all future complaints concerning the wastewater 

to the NRC firs t ,  then to the Court of Appeals i f  

they are not sati s fied . 

Metropolitan Edison will provide water monitoring 

equipment and technical support to the City at 

the utility ' s  expense , for the City to monitor 

water downriver from TMI . 
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2 . 2  Susquehanna Val ley Al l i ance Lawsuit 

On May 2 5 ,  1 9 7 9 , the Susquehanna Valley Al l i ance , com
pris ing a group of area citizens , and a number of other 
individuals filed a l awsuit in the United States District Court 
for the Middle D i s trict o f  Pennsylvani a against Metropolitan 
Edison and the NRC over the i s sue of wastewater disposal at 
TMI - 2 . The suit was di smi ssed by the Court on October 13 , 
1 9 7 9 . The Susquehanna Val ley Al l i ance then appealed the 
dismi s s al . The Court heard the argument on appeal in November 

1 9 7 9 , but has not yet is sued its deci s i on . 

2 . 3  Pending Private Lawsuits and C l a s s  Action Management 
of I nitial Private Suits 

Within eight days a fter the TM I - 2  accident , the first 
private lawsuit was filed , fol l owed during the next few weeks 
by over 25 more suits . Most of these l awsuits were filed as 
class actions and have asserted the fol l owing : negl igence in 
the des i gn ,  manufacture , construction and operation o f  TM I - 2 ; 
strict l i ab i l i ty not dependent on negl igence due to the ultra
haz ardous nature of operating a nuc lear power p l ant ; and an 
actual taking of private ·property by Metropol itan Edi son . 

Consolidated C l a s s  Action - ( Fantasky v .  General 
Pub l i c  Uti l ities Corporation ) - As required by the Federal 
Rules o f  Civil Procedure , many of the pending private l awsuits 
have been cons o l i dated into one class action . Thi s was filed 
on June 2 7 , 1 9 7 9 . The suit represents three c l a s s e s : all  
individuals or firms within a 2 5  mile radius o f  TMI -2 who 
suffered economic harm as a result of the nuclear incident ; all  
homeowners or residents within a 2 5  mile radius o f  TMI - 2  who 
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suffered economic harm ; and all individuals within a 25 mile 

radius who suffered personal inj ury , incurred medical expenses 

or suffered emotional distress as a result of the accident . 

Those included in this class action suit are seeking the 

following : monetary damages for losses including pain and 

suffering ; an order to shut down TMI -2 ; and the creation of a 

trust fund to pay for medical diagnosis and treatment of 

cancerous or genetic conditions which might develop over the 

next 2 0  years as a result of the accident . This suit is also 

pending before the Court . 

All suits filed since the class action are being consoli

dated unless the person bringing the suit can show a reason why 

his or her case should be treated separately . The purpose for 

consolidating all suits is to permit questions common to all 

cases to be considered in one proceeding . 

It should be noted that insurance carriers have to date 

paid $1 . 3  million for lost wages and other claims . Although 

these individuals have not been required to release their right 

to bring suit after receiving payment , it is presumed that the 

payments will reduce the number of claims that must be 

litigated . 

3 . NRC Proceedings 

3 . 1  TMI-1 Restart 

On August 9 ,  1979 , the NRC ordered an Atomic Safety and 

Licensing Board
* 

to hold hearings to decide whether or not 

TMI-1 should be allowed to restart and , if so , under what 

conditions . In November ,  a pre-hearing conference was held to 

discus:S the petitions and contentions . Public hearings will 

begin in February or March 1980 . 
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3 . 2  Emergency Pl anning 

Since the accident , 

rules and . regulations . 

1979 would require NRC 

the NRC has been revis ing its own 

One change proposed on November 2 1 ,  
approval o f  util ity , state and local 

emergency response plans as a condition of the uti lity ' s  

license to operate a nuclear facility .  The NRC i s  currently 

receiving comments on the proposed regulation . 

4 .  Price-Anderson Act and Public Liabi lity Claims 

The Price-Anderson Act , which is a 1957 amendment to the 

Atomic Energy Act of 1 9 54 , provides a three-tier system for 

compensating victims of a nuclear �ccident . To form the first 

tier , each uti lity is  required to provide financial protection 

equal to the maximum amount of liability insurance available 

from private insurance companies . Thi s must be done before the 

plant is allowed to operate . On March 2 8 , 1 9 7 9 ,  Metropolitan 

Edi son had coverage of $140 mill ion . 

The second tier of financial protection is provided under 
a de ferred premium industry plan whereby each nuclear facil ity 

is assessed a premium of $5 mi ll ion to cover public liability 

cl aims which exceed $140 mi llion . As of March 2 8 , 1979 , thi s  

second tier created a fund o f  $335 mi ll ion . 

The federal government is required to provide the remain

ing amount up to $560  mi ll ion . This share would have been $85 

mi ll ion on March 2 8 . As new nuclear facilities are licensed , 

the second tier amount increases by $5 mi ll ion for each 

facility ,  and the federal contribution decreases by the same 

amount . 
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The Price-Anderson Act currently l imits l i ab i l i ty for a 
s ingle nuclear accident to $ 5 6 0  m i l lion . I f  an accident occurs 
where pub l i c  l i ab i l i ty c l aims might exceed this amount , the Act 
requires the NRC to survey the causes and extent of damage , and 

to report its findings to C ongre s s . The Act a l s o  provide s : 

" I n  the event of a nuclear incident involving 
damages in exces s  of . . . ( $560 million) , the 
Congres s  will thoroughly review the particular 
incident and will take whatever action is  deemed 
necessary and appropriate to protect the public 
from

. 
the coesequences of a disaster of such 

magn1tude . . .  

Although Congres s  speci fically des ired to i imit payment o f  
cl aims exceeding $ 5 6 0  m i l l i on and t o  approach accidents o f  
greater magnitude o n  a case b y  c a s e  b as i s , th e  $ 5 6 0  mi l l i on 
figure has not been adj usted s ince 1 9 5 7 . I t  i s  important to 
note that because of infl ation , $ 5 6 0  mi l l i on in 1957 is equal 
to approximately $ 1 3 7 5  mil l i on or almos t  $1 . 4  b i l l i on in 1 9 7 9 . 

5 .  Extraordinary Nuclear Occurrence 

An Extraordinary Nuclear occurrence ( ENO )  is a nuclear 
accident which the NRC finds to be particularly s evere , 
e speci a l l y  when cons i dering i ts e ffect upon persons or property 
pff- s i te . I f  the NRC decl ares an accident to be an ENO , an 
i ndividual w i l l  normally recover damages upon proving that the 
accident occurred and that the individual was inj ured or h i s  
property w a s  damaged . This e l iminates the need to prove negli 
gence b y  the uti l i ty . 

The ENO concept i s  not des i gned to drastically alter s tate 
l aws concerning recovery because of a p rivate or civil wrong . 
I t  i s  intende d ,  however , to create rule s  which mus t  be 
uni formly applied by the courts throughout the country . 

so 
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One comp l i c ating factor in compensating radiation victims 
is that many of the symptoms or resulting diseases may not 
appear unti l months or years after the exposure . It i s  
possibl e ,  f o r  example , that certain radiation exposure might 
cause a victim to contract a form of cancer five , ten , or more 
years a fter the accident . An ENO dec laration allows an 
individual to bring suit within three years from the date he 
discovers or reasonably should have discovered his inj ury , for 
a time up to 20 years a fter the nuclear incident . 

When an accident is not found to be an ENO , the period o f  
l imitation wi l l  probably be the period allowed by state law :  
two years i n  Pennsylvani a .  An increas ingly common trend has 
been for courts to hold that the period o f  l imitation begins 
not at the time of the event c aus ing inj ury , but when the 
individual discovers or reasonably should have di scovered the 
inj ury . Thi s type o f  ruling , i f  adopted · by the courts , i s  
s imil ar t o  the requirements o f  the Price-Anderson Act . The 
advantage of an ENO decl aration would be to extend the period 
o f  l imitations to three years . 

On November 2 1 ,  1 9 7 9 , . the NRC held a hearing to receive 
pub l i c  comment on whether the TMI accident should be decl ared 
. an ENO . The NRC i s  not expected to decide the matter unti l 
early 1 9 8 0 , but it is not l i kely that an ENO wi l l  be decl ared . 

6 .  Theories o f  Legal L i ab i l ity Absent an ENO 

I f  ,. an ENO is not decl ared , an individual wi l l  be required 
to prove his cl aim under state l aw ,  and may be required to 
prove that the uti lity has acted negl i gently before he can 
recover . It is pos s ible , though , that under the concept o f  
absolute l i ab i l ity ,  the individual wi l l  not b e  required to 
prove negligence . The concept of absolute l i abil ity for inj ury 
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resulting from an abnormally dangerous activity has been s tated 
as fo l l ows : 

" One who c a r r i e s  on an abno rma l ly dangerous 
a c t i v i ty , i s  s ubj e c t  t o  l i a b i l ity f o r  h a rm to the 
p e r s on , l a nd , o r  p ro p e r ty o f  another r e s u l t ing 
f r om the a c t iv i ty , a l though he ha s exe r c i s e d  the 
utmo s t  care t o  p revent the ha rm . " 

Courts have yet to decide whether operating a nucl e ar 
p ower p l ant is an abnormal ly dangerous activi ty under 
Pennsylvania l aw .  I n  one recent case , Silkwood v. Kerr-McGee 
Corp . , ( August 1 6 , 1 9 7 9 ) ,  a U . S .  District Court in Okl ahoma has 
applied st1 ict l i ab i l ity to radi ation induced inj uries . This 
case i s  being appealed . 
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I I I . COMMONWEALTH AND FEDERAL PREPAREDNESS 

AND RESPONSE 

MARCH 2 8  THROUGH APRI L  2 ,  1 9 7 9  

A .  ENVI RONMENTAL PREPAREDNES S  AND RESPONSE 

1 .  Preparedness 

1 . 1  commonwealth of Pennsylvani a 

Pennsylvania Department of Environmental Resources ( DER ) -

The Department of Environmental Resources 1 Bureau of Radiation 

Protection ( BRP )  is respons ible for environmental monitoring 

around Pennsylvania 1 s nuclear power pl ants . Thi s is  accom

pli shed by BRP 1 s  Divi sion of Environmental Radiation , which 

also conducts emergency pl anning and l aboratory activities . 

The BRP 1 s primary activities rel ate to inspecting , l icens ing , 

and regul ating over 9 0 0 0  non-NRC l icensed users of x-ray equip

ment and radioactive material in the Commonwealth . The Bureau 

of Radiation Protection 1 s total staff is approximately 2 5 ,  

including one nuclear engineer . 

The BRP was trans ferred to the new Department of Environ

mental Resources in September of 1 9 7 0 . The trans fer was 

des irable s ince it eliminated duplicating BRP staff functions 

in both the Departments of Health and Environmental Resources . 

Potential inter- agency confl ict was el iminate d ,  and the BRP was 

now located within an environmental regulatory agency . 

The DER/BRP i s  the Commonwealth 1 s lead agency for emer

gency response during any incident at a Pennsylvani a nuclear 

power plant requiring Commonwe alth action . I t  operates as the 
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" technical arm" for the Pennsylvania Emergency Management 

Agency ; relaying plant conditions and recommending protective 

actions as necessary to minimize exposures to the population . 

The Bureau had an emergency plan in pl ace on March 28 . 
The BRP 1 s  original planning document , "Pennsylvania Plan for 

Implementation of Protective Action Guide s "  was written in 1973 

by the chief of the Divi sion of Environmental Radiation . The 

Three Mile I s land annex was written in 1974 , and the entire 

plan was completely revised in 1977 . 

The Nuclear Regul atory Commi ssion reviews state nuclear 

emergency reponse plans , and concurs with the pl ans if certain 

NRC criteria are met .  Although BRP personnel worked closely 

with the NRC in drafting the three pl ans mentioned above , none 

were formally submitted for concurrence . Thi s was not because 

of shortcomings with the plans , but the perception of BRP 

emergency pl anners that NRC concurrence was not necessary . 

Prior to March 28 , the BRP/Divi sion of Environmental 

Radiation had placed 4 thermoluminescent dos imeters ( TLDs ) at 

locations within a 15-mile radius of the plant . Where 

possible , the BRP dosimeters were placed at the same locations 

as Metropolitan Edison dosimeters . This enabled the Common

wealth to authenticate any readings reported by the uti lity .  

Pennsylvania Department of Agriculture At the time of 

the accident Pennsylvania 1 s Department o f  Agriculture had a 

1976 draft version of its Emergency Response Plan for a Nuclear 

Accident . Although the draft had not been revi sed since 1976 , 

it did provide guidance for the management of mi lk and other 

potentially contaminated foodstuffs . 
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1 . 2  Federal Government 

Interagency Radiological Assistance Plan ( IRAP ) - The 

Federal I nteragency Radiological Assistance Plan was created 

" to provide technical federal assistance , prinicipally radio

logical monitoring and communication capabilities , during a 

peacetime nuclear incident" . Federal agencies participating in 

this plan include the Nuclear Regulatory Commis sion ( NRC ) ,  

Department o f  Energy ( DOE )  , Environmental Protection Agency 

( EPA ) and the Food and Drug Administration ( FDA ) . among others . 

Nuclear Regulatory Commis sion ( NRC ) - Under the I RAP ,  the 
NRC was designated to collect and evaluate facts and circum
s tances of radiological incidents . Although the NRC maintains 
large technical , managerial and professional staff capabilities 
for use under IRAP ,  it does not have extensive emergency equip
ment available . 

Department of Energy ( DOE )  - The Department o f  Energy is 
responsible for coordinating the overall IRAP response ,  includ
ing the use of its own and other agencies 1 emergency response 
capabilities . Unlike the NRC , DOE has extensive emergency 
monitoring and analysis equipment available . 

Separate and in addition to its participation in I RAP ,  DOE 

administers the Radiological Assistance Program, whereby 

national laboratories o ffer states and nuclear facilities 

assistance during radiological emergencies . This assi stance 

includes monitoring radiation levels and assisting as otherwise 

neces sary . 

Environmental Protection Agency ( EPA ) - The Environmental 
Protection Agency coordinates the emergency radiological assis
tance response of its own Office o f  Radiation Programs , the 
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Food and Drug Administration ' s  Bureau of Radi ation Health , and 

its Office of the Executive Director for Regional Operations , 

also in the FDA . Thi s  coordinated response includes main

taining regional monitoring teams , evaluating the extent of 

contamination , collecting and analyzing samples , and providing 

advice on actions that should be taken to protect pUblic health 

and safety . 

2 .  Response 

2 . 1  Commonwealth of Pennsylvania 

Pennsylvania Department of Environmental Resources (DER ) -

At 7 : 03 a . m .  on March 28 , 1979 , the Bureau of Radi ation 

Protection ( BRP ) duty o fficer
* 

and Nuclear Engineer was con

tacted at his home by the Pennsylvania Emergency Management 

Agency ( PEMA ) duty o fficer , and informed that a " s ite 
* 

emergency" had been declared at the TMI -2 facility .  As 

pl anning required , the BRP duty o fficer contacted the chief of 

the Divi sion o f  Environmental Radi ation and requested that she 

and other staff members report to the BRP o ffice immediately . 

He then attempted to telephone the TM I -2 control room , but a 

Metropoli tan Edison telephone operator could not make the 

connection ; the control room called him back at 7 : 06 a . m .  

I n  this convers ation , the BRP duty officer learned that a 

" s ite emergency" had been declared because of hi gh radi ation 

levels ins ide the plant , and that there may have been a smal l 
* 

" loss-of-cool ant accident" . The uti lity reported that there 

were no radiation readings above normal background on-site , and 

no protective action recommendation was made . 

In the meantime , the BRP Di rector arrived at his DER 

o ffice and establi shed an open l ine with the TM I -2 control room 
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by 7 : 2 5 a . m .  At 7 : 3 0 a . m . , the pl ant decl ared a " general 

emergency" .
* 

Based on information from the p l ant , the BRP 

alerted PEMA that an area south-west of the pl ant may have to 

be evacuated . Thi s alert was l ater cancelled when no radiation 

levels above normal backgro).lnd were detected in that area . 

Later in the morning , the BRP requested environmental 

radi ation monitoring assistance from the federal government . 

BRP also reques ted the Pennsylvania Department o f  Agriculture 

to begin milk s ampling for iodine-131
* 

at area farms . For the 

remainder of the day , ground-level radiation surveys performed 

by the BRP , NRC , Department of Energy ( DOE ) ,  and the utility 

confirmed that o ff-s ite level s  of radioactivity were in the 

range of 1 to 10 millirem per hour . 

The BRP o ffices assumed a 24-hour alert status on March 

2 8 , and continued monitoring and accident assessment throughout . 

the next day . 

On Friday morning , March 3 0 ,  BRP personnel were instru

mental in preventing an unwarranted evacuation recommended by 

NRC officials . Friday morning ' s  events are discussed in 

Section 1 1 1-C of this report . 

The BRP remained on a 24-hour alert for the next two weeks 

and continued monitoring activities with the NRC , DOE , and 

Environmental Protection Agency . 

The Bureau of Radiation Protection was not properly 

equipped to monitor the TMI accident for the following reasons : 

• The Bureau had only a modest environmental 

moni toring program in place at the time of the 
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• 

accident . D e s i gned for routine 
program did not include portable 

checks , the 
air s ampling 

equipment including instruments for iodine 
· monitoring . More thermoluminsecent dos imeters 

( TLD 1 s )  were needed in the field to monitor the 
envi ronment . BRP personnel were forced to rely 
upon uti l i ty readings until federal monitoring 
teams arrived l ate in the morning of March 28 . 

From thi s point , the environmental monitoring 
program was adequate to provide accurate data 
independent of the uti l i ty . 

Monitoring efforts were hampered by a lack o f  
communications until radio-equipped cars from 
DER 1 s Bureau of Forestry were made avai l able to 
BRP . Moni taring personnel either had to return 
to thei r  offices to relay data , or locate tele
phone s i f  the information was urgent . 

• BRP manpower was severely taxed . During the 
first two weeks of the acci dent , BRP personnel 
were p l aced on 12 hour shi fts , manning the 
Bureau 1 s o ffice 24 hours per day . During the 
cri s i s  period , no one was avai l able to provide 
technical representation for BRP at the 
Pennsylvania Emergency Management Agency ( PEMA ) 
Emergency Operations Center . During thi s 
acci dent as in most Commonwealth emergencies , 
various Commonwealth agenc ies are to be repre
sented in the PEMA Emergency Operations Center . 

Pennsylvani a Department of Agriculture - The Pennsylvania 

Department o f  Agriculture , Bureau o f  Foods and. Chemi stry was 

noti fied about the TMI acci dent by the Bureau o f  Radiation 
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Protection on March 2 8 , 1 9 7 9  at 8 : 1 5 a . m .  At' 2 : 00 p . m .  the 

same day , the Bureau was requested to begin samplihg milk for 

radi ation . Samples were retrieved from various farms in the 

TMI are a ,  with _a negl igable reading appearing in only one milk 

sample . From almost the beginning of the accident , milk 

samples were collected in pairs . One sample was tested by the 

Pennsylvani a  DER 1 s Radiological Health Laboratory in Harris

burg , and the Food and Drug Adminis tration tested the other 

sample for verification purposes . 

As of April 1 ,  1 9 7 9 , tests on foods other than milk had 

not been performed s ince milk is used as the indicator 

commodity . I f  radioactivity is not present in mil k ,  it is not 

l i kely to be found in other foods . An exception is field

grown , leafy green vegetables . But s ince the accident occurred 

at the beginning of the growing season , this was not a concern . 

At least two milk marketing associ ations have commended 

the Department of Agriculture for i ts TMI related performance . 

2 . 2  Federal Government 

Nuclear Regulatory Commi ssion (NRC_) - The NRC was noti fied 
about the accident early Wednesday morning March 28 , 1979 , and 
its Region I Office in King of Prus s i a ,  Pennsylvania ,  soon 
dispatched a five-member emergency team ,  including three health 
physicists , who arrived shortly after 1 0 : 00 a . m .  A portable 
l aboratory van being used in Connecticut was ordered to Harris
burg , where it arrived by 7 : 00 p . m .  on the 28th . This van con
tained a variety of equipment used to analyze environmental 
s amples collected by NRC personnel . By S aturday , March 3 1 ,  the 
NRC ' s  environmental monitoring e ffort received needed support 
from both Department of Energy personnel and equipment . 
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Department of Energy ( DOE ) The Brookhaven National 
Laboratory , which is ava i l able under DOE ' s  Radi ation As s i s tance 
Program ( RAP )  was also noti fied shortly after 7 : 00 a . m .  on 
�arch 28 , and was pl aced on standby . The BRP accepted Brook
haven ' s  second o ffer o f  a s s i stance at 9 : 45 a . m .  on Wednes day , 
March 28 . After the team was transported to the accident s i te 
by hel icopter , it immediately began coll ecting soi l , air and 
vegetable s amples for radiation testing . 

The NRC also decl ined an earlier o ffer of a s s i s tance from 
the Department of Energy , but at 1 1 : 0 0 a . m .  on Wednesday , March 
2 8 , accepted the help of a DOE hel icopter which had radi ation 
plume tracking capab i l ities . Thi s hel icopter and its crew 
remained on hand for two months to a s s i s t ,  if needed , during 
periods of potenti al releases . According to a DOE official , 
the NRC badly needed off- s ite monitoring a s s i stance . By 
S aturday , March 3 1 ,  DOE was the only federal agency performing 
any substanti al moni taring . One RAP team spent most of its 
time working with the NRC , a s s i s ting its envi ronmental 
monitoring staff . 

Several Bureau of Radiation Protection officials have 
praised DOE ' s  environmental monitoring a s s i s tance and 
cooperation during the accident . 

Environmental Protection Agency ( EPA ) - The EPA ' s  Office 
o f  Radiation Programs was noti fied o f  the accident by 9 : 04 a . m .  
on Wednesday , March 28 , and placed itsel f and its mob i l e  
l aboratory o n  alert . Although the Commonwealth did not request 
EPA envi ronmental monitoring a s s i s tance , the Office o f  
Radiation Programs , · unaware o f  i ts I RAP  role , began a n  a d  hoc 
response by sending a van l aboratory outfitted with a l imited 
amount o f  radiation monitoring equipment and eight to ten 
people to the s i te . EPA also dispatched an instrumented 
aircraft from its 
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Las Vegas Office of Research and Development ( ORO ) . This plan ,  

staff and moni taring equipment are usually used b y  ORO in 

connection with nuclear weapons testing in the Western United 

States . The last of EPA ' s  ad hoc response team arrived at TMI 

early on S aturday afternoon , March 3.1 . EPA ' s monitoring 

response was not well coordinated with that of DOE , but it 

nevertheless contributed substantially to an adequate environ

mental monitoring ·effort . 

The radiation releases and related events on Friday , March 

3 0 ,  led to the direct involvement of the Environmental Pro

tection Agency and the Department of Health ; Education and 

Wel fare . Officials from these agencies were concerned about the 

need for additional attention to environmental and health 

concerns over and above that of the NRC and DOE , whose 

orientation was towards nuclear technology . Responding to this 

concern , the President on April 13 , 1 9 7 9  designated EPA as the 

lead agency for environmental monitoring rel ated to TMI . 

Food and Drug Administration ( FDA )  - The Food and Drug 
Administration was the only federal agency bes ides DOE sampling 
area food , water and mi lk on Saturday morning , March 3 1 .  The 
FDA also made available over 2 0 0  thermoluminescent dos imeters 
( TLD ' s )  used by the Commonwealth to improve its own environ
mental monitoring program . 
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B .  

I I  I .  COMMONWEALTH AND FEDERAL PREPAREDNES S  

AND RESPONSE 

MARCH 28 THROUGH APRI L  2 ,  1 9 7 9  

HEALTH PREPAREDNES S  AND RESPONSE 

1 .  Preparedness 

1 . 1  Commonwealth o f  Pennsylvania 

Pennsylvania Department of Health (DOH) - After the Bureau 

of Radiological Health trans ferred from the Pennsylvania Depart

ment of Health to the Pennsylvania Department of Environmental 

Resources ( DER ) in 1 97 1 , the DOH did not have any specialized 

capabilities in the radi ation health area . I t  lacked personnel 

with appropriate competencies , equipment , and a public health 

library . 

After the trans fer , the Secretary o f  Health was replaced 

by the S ecretary of Environmental Resources as an ex-officio 

member of the Governor ' s  Advisory Committee on Atomic Energy 

Development and Radiation Control . This Committee was created 

by a legislative act in 1965 to promote commercial nuclear 

energy and to respond to radiation-related problems . 

The Department of Health did not have a formal response 

plan for health aspects of a radiation emergency , and was not 

involved in devel op ing the nuclear emergency annex to the 

Commonwealth ' s  Disaster Operations Plan
* 

which had been under 

preparation since 1975 . As a result ,  the Commonwealth plan did 

not make adequate provision for community health needs . 

Des i gnated responsibi lities of the DOH included only emergency 
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medical care and identi fication of dead and mortuary services . 

The plan did not designate speci fic respons ibilities for the 

unique needs of hospitals and private health care faci lities 

during an emergency or for mass public health needs ,, such as 

plans for di stributing potassium iodide .
* 

Pennsylvania Department of Public Welfare ( DPW) The 

Department of Public Welfare has responsibilities in the field 

of mental health . I ts Office of Mental Health had no special 

preparation for radiation emergencies , and the Department ' s  

responsibilities were not defined in the nuclear emergency 

annex to the Commonwealth ' s  Disaster Operations Plan .  

1 . 2  Federal Government 

U . S .  Department of Health Education and Wel fare (HEW) - At 
the time of the accident , no coordinated federal response plan 
exi sted for meeting public health needs during nuclear emer
gencies . As detai led in the Emergency Management section of 
this report , the Federal Response Plan for Peacetime Nuclear 
Emergencies , which included health planning , was not completed 
at the time of the accident . Discussions on the availability 
of an approved form of potassium iodide ( KI ) had been held 
prior to the accident between DER ' s Bureau of Radiation Pro

tection and the Food and Drug Administration ( FDA ) , Bureau of 

Radiological Health . KI is  used to prevent uptake of radio

active iodine by the thyroid gland in the event of iodine-131 

releases during a nuclear power plant accident . However , an 

approved form was not available on March 28 , 1979 . The federal 

government did not maintain a supply of potassium iodide for 
expeditious distribution to large populations . 

Radioactive iodine accumulates in the thyroid gl and 

primarily during the first 12 hours after exposure , and at a 

63 



slower rate over the second 12 hour period . KI will therefore 

significantly decrease uptake and retention of radioactive 

iodine if adminis tered before or shortly after exposure . I t  

will not be e ffective i f  adminis tered more than 24 hours after 

exposure . use of KI was not intended for exposures below 1 0  

rem and exposures during 

approaching that level . 

the TMI accident did not come close to 

2 .  Response 

2 . 1  Commonwealth o f  Pennsylvania 

Pennsylvania Department of Health ( DOH )  - The Pennsylvania 

Department of Health ' s  response to the TMI accident involved 

three maj or areas : providing proper technical gui dance to the 

Governor and other public and private agencies on deci sions 

rel ated to health ; providing useful informati on ;  and providing 

resources for mitigation of any popul ation health impact . 

In order to provide technical guidance , the DOH required 

knowledge about the potential effects o f  radiation , their 

prevention , and amelioration . Dr . Gordon MacLeod , who was the 

Secretary of Health at that time , establ ished contact with the 

Bureau of Radiation Protection ( BRP ) in DER , and on March 3 1 , 

arranged for Dr . Niel Wald , Chairman of the Department of 

Radiation Health, Universi ty o f  Pittsburgh , to assist the 

Health Department as a full-time advisor . Wald drew upon his 

Department ' s  capabilities , including its l ibra!Y . to supplement 

DOH resources . Contact was maintained with the BRP and the 

Governor ' s  Office to obtain information on the potential for 

popul ation exposure , including information on the s tatus of the 

Unit 2 reactor , and any radiation releases and dose estimates . 
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The Department arranged to have medical personnel and 

other resources avai lable for the treatment of radiation 

inj uries by contacting the federal Departments of HEW and 

Energy . In conj unction with the Governor , Lieutenant Governor 

and others , the Department discussed preventive measures , 

including : sheltering and evacuation to minimize radiation 

exposure ; potassium iodide administration to block thyroid 

uptake of radioiodine ; and dissemination of accurate radiation 

health information to minimize unwarranted psychological 

stress . 

At BRP ' s  request , the FDA arranged for a private firm to 

manufacture approximately 2 5 0 , 000 bottles of a super-saturated 

KI solution . The KI shipments , which began to arrive in Harris

burg on sunday , March 3 1 ,  1979 , became the subj ect of 

discussion between the Secretaries of Health and Environmental 

Resources , and led to the shi ft in responsibility from DER to 

the Department of Health for KI management and distribution . 

Subsequently , DOH took physical custody of the shipment alid 

prepared procedures for potential distribution 

The need for distributing KI was continuously re

evaluated, and the DOH rej ected an untimely federal 

recommendation for its distribution and administration . The 

Secretary of Health advised the Governor against distribution 

to nearby communities for the following reasons : 

• The shipments arrived at a time when reports from 

the site indicated an improving situation and 

smaller risks of additional public exposure . 

• The quality of the liquid KI shipment was not 

good : 
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• 

• 

Many bottl es were not l abeled . 
F i l aments and other p articul ate matter were 
found in s ome s amp l e s . 
Many eye-droppers were improperly cal i 
brated for the required dos e . 

Only very l ow l eve l s  of radioactive iodine had 
been measured in mi l k  and air s amp l e s  taken 
frequently s ince March 2 8 . 

Public awareness of KI and its use was almo s t  
non-exi stent prior t o  March 2 8 , and reports o n  i t  

after that date were not entirely accurate . 

Misuse of the drug could produce s ide e ffects . 

Announcement of the drug ' s  availabi lity at such a 

late date in the cri s i s  could have produced a 

fearful publ ic reaction . 

The Department . of Health refused to release the drug to the 

public and to emergency management workers , and stored the 

shipment in a centrally located warehouse . The FDA has since 

reclaimed the shipment . 

As the accident continued ,  psychological s tress on the 

public and on health pro fess ionals produced by the barrage o f  

conflicting information became a n  increas ing concern t o  the 

Health Department . overloaded telephone exchanges contributed 

to significant communication problems among health organi 

zations . Although the Health Department made attempts to 

coordinate the response of the private health care system with 

activities of Commonwealth agencies , efforts were fragmented at 
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bes t .  The Department o f  Health contacted profe s s i onal organi 
z ations including the Pennsylvania Medi cal society ,  the 
Ho spital Associ ation of Pennsylvani a ,  and others , but no 
systematic attempt was made to inventory or monitor the capa
bil ities o f  thes e  organi z ations . The Department ' s  Bureau o f  
Quality Assurance began tel ephoning area nursing homes and 
hospitals to substanti ate rumors of fac i l i ti e s  being abandoned 
by the ir sta ffs , but accurate asses sments of the problem were 
di fficult to obtain . Due to the rapidly changing s i tuation and 
inadequate communications , the Department was unable to give 

clear guidance to institutions concerning patient care prior

ities . The Department provi ded information through its Hea l th 
Line , and · l ater in the accident through the Governor ' s  emer
gency hotline . 

Area hosp ital s and rel ated agenc ies continued to provide 
emergency health and psychiatric services during the cri s i s ,  
although overall demand on the health delivery system was l ower 
during thi s  period due to the l arge voluntary exodus of area 
re s i dents . The Hershey , Pennsylvani a ,  Sports Arena was uti l ized 
to house evacuees under the Governor ' s  evacuation advi sory . At 
PEMA ' s  reques t ,  Pennsylvania Red Cross units working with 
Hershey Company employees provided volunteers to staff the 
evacuation center . Specialized health care personnel including 
psychologi sts , pediatr i c i ans and nurses , were available at the 
center . 

During l ater stages o f  the accident , the Department , 
through its Bureau o f  Health Research , began preparing for a 
longer term asses sment o f  the accident ' s  health impact . A l i s t  
o f  pos s ible health s tudi es was prepared and cons ideration was 
given to potenti al funding sources . The Secretary of Health 
advi sed the Governor of the need for health research , and 
requested that the Pennsylvania Dep artment o f  Health be des -
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i gnated the lead agency for · implementing these s tudies . Thi s 
was approved by the Governor . 

Pennsylvania Department of Publ i c  We l fare ( DPW ) The 

Department of Pub l i c  Wel fare Dis aster Coordinator maintained 
contact with PEMA and emergency management offices in the 
affected counties around TMI . I ts Office o f  Mental Health also 
estab l i shed and maintained contact with County Mental Health 
administrators for the affected counties , and made preparations 
for deal ing with area res i dents experiencing p s ychological 
stre s s  caused by the acci dent . However ,  heavy demand for thi s 
service never materialized . An informal survey done in May , 
1 9 7 9 , showed a marked decrease in the number of cl ient cal ls to 
mental health offices in the week fo llowing the accident . Thi s  
decl ine w a s  perhaps attributable t o  the l arge voluntary 
evacuation of area residents . C l i ent call leve l s  returned to 
normal in l ater weeks , and did not r i s e  above previous l evel s .  

Other mental health activi ties included a s s i gning cri s i s  
counselors t o  the Hershey Evacuation Center fol l owing Governor 
Thornburgh ' s  evacuation advi sory . In addition , the Office o f  
Mental Health and five County Mental Health admini s trators 
pl anned for evacuating mental health c l i ents from communi ty 
l iving centers and short-term/in-patient units within a 2 0 -mile 
radius o f  TMI . Hosp i tals in the affected �rea with short-term 
psychi atric in-patient units began l imiting admi s s i ons to 
extreme emergencies . A p l an was devel oped by Dauphin County 
for Mental Health personnel to staff mass c are centers , and DPW 
faci l i ties at Harri sburg s tate Hospital received 140 nurs ing 
home patients who had been evacuated . 

On Apr i l  3 ,  1 9 7 9 , an evacuation was also carried out at a 

private care fac i l i ty in Dauphin County . I nitial contact was 
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made on Friday , March 3 0  with DPW ' s  Central Region Office to 
di scuss the necess ity for evacuating and spec ial transportation 
needs of the facil ity . Howeve r ,  from Friday eveniug , March 3 0  
t o  Sunday morning , April 1 ,  there was n o  answer a t  the Central 

Region Office when the fac i l i ty tried to telephone for assi st
ance and guidance . Al though special transportation needs for 
the fac i l i ty were communicated to the Dauphin County Emergency 
Management Office , the County was not adequately equipped to 
meet those needs . When communications were restored on Sunday 
morning , evacuation p l ans were final ized . The DPW Central 
Region Office took respons ibi l i ty as transportation provider , 
and the evacuation was compl eted smoothly . 

Thi s example i l lustrates the need for a specific l ine o f  
communication between Commonwealth health- rel ated agencies and 
private health care fac i l ities , and also for one Department to 
have primary respons ibi l i ty for evacuation and special needs o f  
health care fac i l i ties . 
discus s i ons were held on 
psychological impacts on 

When the cri s i s  period had 
possible l ong-term research to 
the area population . 

2 . 2  Federal Government 

passed , 
measure 

The federal government did not become actively involved in 
pub l i c  health response unti l after the radiation releases and 
events o f Friday morning , March 3 0 . Since there was not a 
coordinated federal response p l an ,  the Environmental Protection 
Agency ( EPA ) and the Department of Health , Education and 
Wel fare ( HEW ) began an ad hoc respons e . TWo disease epi 
demiologists

* 
from the Communicable Disease Center i n  Atl anta , 

Georgia were made avai l able on a temporary bas i s . The Food and 
Drug Administration also assigned an official from its Bureau 
of Radiological Health as HEW ' s l i ai s on with the S tate Health 
Department , and o ffered medi cal teams and hospital beds in 
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Public Health Service hospitals as necessary . The DOE sent a 

physician for liaison purposes on April 2 ,  and offered medical. 

teams and hospital beds from its National Laboratory 

facilities . TWo representatives from the National I nstitute o f  

Occupational Safety and Health also arrived o n  April 4 .  

As detailed earlier , FDA ' s  Bureau o f  Radiological Health 

made arrangements with DER ' s  BRP to provide l arge quantities of 

a saturated KI solution . The Secretary o f  Health conferred 

with an FDA endocrinologist
* 

on detail s  of KI usage . 

The Se.:retary of HEW at the time , Joseph Cali fano , was 

convinced that the developing situation called for a public 

health respons e ,  and directed his staff to formulate recom

mendations for the President . He also expressed an interest in 

accumulating data for studying future health e ffects . Both the 

Center for Disease Control and the National Institute of Health 

were kept informed of the growing federal health response ,  and 

the National Institute of Mental Health was involved in 

evaluating research possibilities with DPW ' s Office of Mental 

Health . 

2 . 3  Other Agencies - Other agencies active during the 

crisis included the Radi ation Management Corporation and the 

University of Pittsburgh ' s  Radiation Protection Assistance 

Program . 

The Radiation �nagement Corporation ( utilizing facilities 

at Hershey Medical Center ) and the Radiation Protection Assist

ance Program ( operated by the University o f  Pittsburgh ' s  

Department o f  Radiation Health ) were prepared to o ffer medical 

assistance to radiation injured people . These agencies deal 

primarily with individuals or small numbers o f  workers who are 

occasionally involved in industrial radiation accidents , 
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but are not equipped to treat l arge numbers . Radiation 

Management Corporation was utilized during the accident for 

whole body scans
* 

assessing exposure of site workers , and the 

Department of Radiation Health provided its personnel and 

resources in an advisory capacity . 
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I I  I .  COMMONWEALTH AND FEDERAL PREPAREDNESS  
AND RESPONSE 

MARCH 28 THROUGH APRI L  2 ,  1 9 7 9  

C .  EMERGENCY PREPAREDNESS  AND COMMUN I CAT I ONS 

A maj or responsibility of this Commission was to evaluate 
the adequacy of Commonwealth ,  federal and local preparedness  
and response during the emergency . This included an  exam
ination of Pennsylvania emergency preparedness  and response , 
and its interaction with the federal and local levels . 

1 .  Preparedness 

1 . 1  Commonwealth of Pennsylvania 

In 1 9 7 5 , the fede_ral government published notice of an 
interagency effort to assist state and local emergency manage
ment agencies in planning for peacetime nuclear emergencies . 
State and local participation in the program was voluntary . 
The NRC established guidelines for the plans , and through 
Regional Advisory Committees ,  worked with states to produce 
plans meeting these guidelines . Pennsylvania ' s  plan was 
informally submitted in draft form in 1 9 7 5  but failed to meet 
the guideline standards . The NRC so noti fied the Commonwealth ,  
and suggested that the plan be further refined . Despite 
several meetings with NRC personnel and extensive Commonwealth 
planning efforts , the Pennsylvania plan had not been formally 
submitted for NRC concurrence at the time of  the accident . 
This was not a unique circumstance . Only 11 of 2 5  states 
havin� operating nuclear reactors at that time had NRC-approved 
emergency plans . 
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Testimony from the Pre s i dent ' s  TMI Commi s s i on and other 
investigations suggest that 
the same attitude toward 
accidents . Neither wanted 

state and federal agenc i e s  shared 
emergency pl anning for nuclear 
to commi t  the staff and funds 

necess ary to p l an for events they cons idered extremely remote . 
I t  should be noted however ,  that the s tandards set by 
Pennsylvani a ' s  emergency p l an were more conservative in terms 
of evacuation distance ( five -mi le radius for TMI ) than NRC low 

* 
population zone guidance ( 2 . 2 -mile radius for TMI ) .  

Pl ans in P l ace at the Time o f  the Accident - PEMA ' s emer
gency response to peacetime nuclear incidents was included as 
Annex E o f  the Commonwealth ' s  Dis aster Operations P l an . Thi s 
p l an was developed in 1 9 7 7 , although as the Pre s i dent ' s  TMI 
Commi s s i on staff has pointed out , Pennsylvania had operating 
nuclear reactors prior to that date . A copy of Annex E as i t  
exi sted in March 1 9 7 9  i s  attached as Appendix E .  S ince the 
early 1 9 6 0 ' s ,  p l anning for nuclear reactor s ites had been done 
by the Bureau of Radiation Protection and its predeces sors . 

Funding for Commonwealth emergency pl anning came l argely 
through a grant from the Federal D i s aster As s i stance Admini s 
tration_ ( FDAA ) . The thrust of thi s program was for general 
emergency pl anning , and not spec i fically for nuclear emergency 
pl anning . FDAA did not review Annex E as it did other parts o f  
the overal l Commonwealth emergency p l an .  There was l i ttle 
incentive for Commonwealth emergency pl anners to go beyond 
minimal standards in preparing for a nuclear emergency . 

Annex E was updated twi ce in 1 9 7 8  under a second FDAA 
sponsored pl anning grant . Study o f  thi s  document reveals 
several problem areas addres sed in other secti ons o f  thi s 
report . Generally , the plan provided a basic notification 
sequence and del ineated maj or areas o f  respons ib i l i ty for local 
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and county emergency management agencies , PEMA, BRP and other 
Commonwealth agencies . I t  did not outline responsibility for 
mass emergency health care , or for marshalling resources in 
host areas . 

1 . 2  County and Local Government 

At the time of the accident , Dauphin,  York and Lancaster 
Counties had written nuclear emergency plans in place for a 
radius of five miles surrounding Three Mile Island .  As stated 
earlier , this  was a result of the Commonwealth more than doubl
ing federal requirements for the distance for TMI ' s  evacuation 
planning . 

With the exception of some l arger cities in the area and a 
few smaller municipalities , the maj ority of communities in the 
TMI area did not have written emergency plans at the time o f  
the accident . This is  contrary t o  the Pennsylvania Emergency 
Management Act 3 2 3  which requires all political subdivisions in 
the Commonwealth to " establish a local emergency management 
organization in accordance with the p l an and program of the 
Pennsylvania Emergency Management Agency . Each local organi
zation shall have responsibility for emergency management , 
response and recovery within the territorial l imits of the 
political subdivisions . . .  " . 

The Act also provides for appointment by the Governor of a 
local emergency management coordinator ,  upon recommendation by 
officials from that community . In the absence of such a 
recommendation , the Governor may stil l  appoint a coordinator . 

Through subcommittee conferences conducted by the 
Commission and review of testimony from other TMI investi
gations , the commission has learned that participation of local 
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emergency management coordinators in training �rograms offered 
by their respective counties has been minimal in the past . It 
should be noted that the Pennsylvania Emergency Management Act 
provides a method for their removal from office if they fail to 
attend such sessions . This may be little incentive to 
participate though , because with the exception of large 
municipalities , community emergency management coordinators are 
almost exclusively volunteers . Consequently ,  levels of  
emergency planning expertise were widely divergent among 
municipalities . The Commission also learned that local 
coordinators had l ittle interest , support or monetary aid from 

their governments . 

1 . 3  Federal Government 

Both the Federal Disaster Assistance Administration ( FDAA ) 
and the Defense Civil Preparedness Agency ( DCPA ) shared lead 
roles in federal preparedness and planning for attack and 
natural disasters . FDAA , located within the Department of  
Housing and Urban Development , had been more · involved with 
assistance and recovery from natural disasters . I t  became 
somewhat involved with natural disaster planning in 1974 when 
it made available a grant of $250 , 000 to aid states in their 
natural disaster planning programs . 

DCPA , located in the Department of Defense , had given 
guidance on planning and preparedness for situations of enemy 
attack . More recently ,  it had been involved with planning 
guidance for dual-risk situations ; plans that could be used for 
both enemy attack and natural disasters . 

In 1974 , the Federal Preparedness Agency ( FPA ) assumed a 
lead role in formulating· the Federal Response Plan for Peace
time Nuclear Emergencies ( FRPPNE ) . .This plan stemmed from 
FPA ' s  awareness that certain radiological emergencies would 
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create special demands that could not be met by exi sting 

federal / response programs . FRPPNE encountered extens ive 

bureaucratic del ays during its development , centering on 

non-concurrence by FDAA and its parent agency HUD .  Agreement 

had j ust been reached on the thrust of the plan in e arly 1 97 9 ,  

but i t  was not i n  place when the accident occurred . 

By July 1 5 , 1 9 7 9 , FDAA , DCPA , and three other federal 

agencies had merged into the new Federal Emergency Management 

Agency ( FEMA )  • 

2 .  Response 

2 . 1  Commonwealth of Pennsylvania 

March 2 8  - April 2 - on March 28 , the Commonwealth ' s  

nuclear emergency response went into motion with a phone call 

at 7 : 02 a . m .  from the shi ft supervisor at TMI to the PEMA duty 

o fficer . ( PEMA uses a switchboard diverter system to alert the 

duty officer during non-daylight hours . )  The noti fication 

system detailed in Appendix E functioned as designe d .  The 

Bureau of Radiation Protection was noti fied within five 

minutes . Dauphin and Lancaster Counties were noti fied within 

ten minute s , and York County was noti fied within 18 minute s . 

I f  large quantities of radioactive materi al had been 

released to the environment at that point in the accident , the 

utility ' s three-hour delay in noti fying the commonwealth could 

have caused serious response problems . 

Based on early advice from the Bureau of Radiation Pro

tection ,  PEMA noti fied York County emergency management 

officials of the possible need to evacuate a nearby i s l and and 

town ( Brunner I sl and and Goldsboro ) both south-west of the 
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plant site . This alert was cancelled later in the morning of 

the 28th , although emergency management personnel in nearby 
counties remained on standby throughout the next few days . 

During the following 48 hours , PEMA ' s  Emergency Operations 
Center ( EOC ) operated at full  complement , including a repre
sentative from DER , but without a BRP representative , on a 
round-the-clock basis . The EOC attempted to assist counties in 
their requests for additional information on the status of the 
accident . 

However ,  the lack of information coming directly to PEMA , 
coupled with conflicting reports issued by the utility and an 
ever-growing press contingent , created a frustrating atmosphere 
for the EOC staff . PEMA officials as well as county and local 
coordinators stressed the lack of pertinent information as a 
maj or obstacle to their efforts both to inform the public and 
to plan for a possible evacuation . 

Significant problems developed on Friday morning when the 
utility began a controlled release of gas from one of Unit 2 ' s  
reactor back-up systems . The shi ft operator at Unit ·  2 ,  
apparently seeking assurance on evacuation preparedness , called 
PEMA to report the release . His account of this communication 
with PEMA di ffers dramatically with the agency ' s  records . 
Regardless of the discrepancies , the outcome was a perception 
by PEMA , and at least one county official , that the plant ' s  
situation had deteriorated substantially .  At the same time , NRC 
o fficials in Bethesda incorrectly identi fied a · reading of 1200 
millirem per hour taken by a helicopter positioned 600 feet 
above the stack as an offsite measurement . Thirty-five minutes 
after PEMA received the call from TMI , Harold Collins from the 
NRC Operations Center in Bethesda telephoned PEMA to recommend 
an evacuation out to ten miles . 
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Within seven minutes ( 9 : 22 a . m . ) ,  both the Lt . Governor and the 
BRP Director had been noti fied by PEMA of the NRC 
recommendation . At 9 : 3 5 a . m .  the latter learned that the 
controlled release was be ing terminated , but was unable to get 
a phone connection to advi s e  PEMA . Based on information from 
the TMI shi ft supervi sor , the NRC ( Collins ) ,  and no information 
from BRP because of technical communications problems , the PEMA 

D i rector chose to recommend an evacuation of a five-mile radius 
based on his view of Commonwealth and local capability at that 
time . PEMA then notified county EOC ' s of a possible 
evacuation . The BRP Director aware that technical information 
on the decreased radiation exposure was urgently needed to head 
off a premature evacuation decision ,  dispatched BRP ' s nuclear 
engineer to PEMA while he went to the Governor ' s  Office to 
relay the Bureau ' s  opinion that events at the plant did not 
warrant an evacuation . 

The events of Friday morning were the only instance in 
which the Commonwealth ' s  notification procedures did not 
function as designed . The TMI shi ft supervisor telephone call 
·and the Collins recommendation both contributed to emergency 
management officers ' perception of a deteriorating situation . 
The result was an untimely public announcement by Dauphin 
County officials that an evacuation was imminent , followed by a 
clari_fying statement from the Governor . 

The Governor ' s  decision to advise pregnant women and 
families having pre-school age children living within a 
five-mile radius of the plant to leave the area was based on 
information supplied by NRC Chairman Joseph Hendrie and Common
wealth health officials . The advisory was not intended to be a 
follow-up to the morning scare , but was a precautionary measure 
for the benefit of two groups in the population considered to 
be most vulnerable to radiation . Both Governor Thornburgh and 
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the BRP Director s tated in testimony that i f  events had 
warranted action at any time during the cri s i s , a deci s ion to 
evacuate would have fol l owed immediately . 

PEMA personnel and local emergency management officials 
remained on-duty around the clock through the weekend . For the 
most part , they were engaged in re fining and l ater expanding 
existing evacuation p l ans . From March 3 0  to April 2 ,  Common
wealth offi c i a l s  were aware of the potential for a l arge - scale 
evacuation , and directed cons iderable e f fort to p l an for that 
possibility .  

Evacuation Pl anning - From Wednesday , March 28 until noon 
on Friday , March 3 0 ,  evacuation pl anning had been l imited to a 
five-mi le radius . From the body o f  testimony , thi s 
Commi s s i on ' s members agree that emergency management personnel 
had suffi c i ent information through Annex E and through normal 
communicati ons channel s  to e f fect an orderly evacuation of thi s  
radius i f  the c i rcums tances had warranted i t .  The Commi s s ion 
interviewed .  members o f  the emergency management network at all 
government _ leve l s , including the Pennsylvania S tate Police and 
the Pennsylvani a National Guard , and is convinced of the net
work ' s  capab i l i ty to respond despite the l ack o f  detailed 
written procedures . I t  was fortunate that emergency management 
pers onnel from the Commonwealth ,  counties and communi ties in 
the affected area were profe s s i onal in thei r  attitudes and 
knowl edgeable of unique local needs . They were able to draw on 
formal and informal support systems as required . 

The Pres i denti al TMI Comm i s s i on Legal Staff Report on 
Emergency Response states : "The events o f  Friday morning had a 
pro found imp ac t  on federal , state , and county emergency manage
ment agenc i e s . They realized that the accident could have 
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effects that reached beyond the five-mile radius that had 

heretofore been considered the outer limit in nuclear planning . 

That realization provoked a period of intense activity at all 

levels of government to prepare for a potentially massive 

evacuation . "  

The 2 0-mile radius was first mentioned in the White Bouse 

briefing on Friday a fternoon in Washington . The figure was 

used by NRC Chairman Hendrie as the area that would be affected 

in a "worst cas e "  outcome if the hydrogen bubble uncovered the 

core . Hendrie ( and possibly other NRC Commissioners ) believed 

that evacuation could best be handled by a l imited sector 

approach simil ar to slicing a piece o f  pie . A memo outlining 

thi s  approach was circulated in Harrisburg among Commonwealth 

official s , along with Hendrie ' s  suggestion that it be adopted . 

Commonwealth o ffici als decided on Sunday , April 1 ,  to 

prepare for a potenti al ten-mile radius evacuation . The 

voluntary l arge-scale exodus of area citizens after the 

Governor ' s  advisory on Friday demonstrated that any evacuation 

order would cause a s imil ar reaction far beyond the critical 

area being evacuated . This movement of people , along with an 

awarenes s  of rapidly changing weather conditions , led Common

wealth officials to rej ect Hendrie ' s  " s lice-of-the-pie" 

approach .  I f  an evacuation were to b e  ordered , i t  would be 

conducted on a 3 6 0  degree basi s  rather than by a sector , or 

" slice-of-the-pie" approach . 

The Kemeny Commission Legal Staff Report on Emergency 

Response states : " Throughout Friday night and early Saturday 

morning , PEMA o fficials worked to identify the basic 

geographical spread o f  population within the five , ten , and 

2 0 -mile evacuation radi i . Evacuation routes were then assigned 
over the maj or roads out of the evacuation areas to coordinate 
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movement from one county to another . The State Police and 
Department of Transportation were working with PEMA to develop 
instructions for the counties on the assignment and use of  
evacuation routes to  coordinate the flow of  vehicle traffic . . .  
More difficult problems remained in arranging for the resources 
necessary to transport people , particularly the incapacitated , 
and to secure relocation centers . "  

Evacuation of hospitals ,  nursing homes and other special 
facilities was a maj or problem for emergency management 
planners after Friday morning ' s  events expanded the planning 
zone . The five-mile radius contained only a few nursing homes 
and no other maj or facilities . The ten-mile radius contained 
four hospitals ,  ten nursing homes , and many private care 
facilities . The 20-mile radius greatly expanded this inventory 
and added a maj or prison facility .  Planners discovered that no 
agency had clear authority to assume responsibility for health 
facil ities . Further , no agency was charged to arrange for 
adequate mass health care , particularly facilities to treat . 
radiation related illness in host areas . After Friday morning , 
area hospitals had voluntarily reduced their patient loads 
substantially and arranged for emergency cases to jlle 
transferred to facilities well  beyond the affected area . This 
was done to reduce lead time necessary to carry out an 
evacuation and to reduce risks to patients . The evacuation of  
two nursing homes in southern Dauphin County on  Saturday 
underscored the special problems inherent in transporting sick 
or elderly people . 

A particular problem for planners was securing adequate 
commitments from outlying areas for vehicles to be used in the 
evacuation . School districts were reluctant to promise their 
vehicles due to their belief that an evacuation might extend 
well beyond any radius thus far identified . Mass transit 
systems as far away as 70  miles showed the same reluctance . 
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The evacuation center set up at the Hershey Sports Arena 
as a result of the Governor ' s  Advisory on Friday per formed in a 
s uperior fashion . Over 1 7 1  peop l e , mostly women and chi l dren , 
were shel tered and c ared for at the center , and Herco , owner o f  
the fac i l i t y ,  donated material and emp l oyee time t o  a s s i s t  the 
evacuees .  

Communications - Despi te regu l ar news conferences by the 

Governor , Lt . Governor , and principa l s  invo lved during the 

first three days o f  the accident , confl icting information 

caused confus ion . The prob l ems were compounded by statements 

from outsi rie " experts " who had no direct knowledge of events at 

the p l ant s i te . While provi ding much-needed as s i stance in s ome 

areas , the ad hoc response of the many federal agenci e s  added 

to commUnications prob l ems evident from Fri day through the 

b a l ance o f  the cri s i s  period . Further , pub l i c  information 

coming from the uti l i ty attempted to cast the best p o s s ib l e  

l i ght o n  the event , severe ly damaging the company ' s  credibi l i ty 

and a f fecting the credib i l i ty of government agencies as wel l . 

Communicati ons probl ems culminated on Fri day morning with 
the evacuation scare . Thi s  did s everal thi ngs : 

• 

• 

• 

Pointed out the l ack of proper communication 
channel s  between the federal government ( NRC )  and 

the Commonwealth . 

I ndicated the problems created by the premature 
release of information through emergency manage
ment channel s . Thi s in l arge measure caused the 
untimel y  perception of impending evacuation . 

Caused the Governor to request a s ingle spoke s 
m a n  from the federal government . The . Governor 
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• 

2 . 2  

also took s teps to cons o l i date information given 
to the pub l i c  from the Commonwe alth . As a 
resul t ,  normal emergency management communi cation 
procedures were bypassed . Thi s  caused confu s i on 
for emergency management agencies , but did not 
j eopardi z e  the state o f  readiness . 

I nformation on radi ation dose 
avai l able through DER and NRC , 

gui del ines was 
but not ful l y  

understood b y  all emergency management personne l 
or media reporters . Confl i cting s tatements from 

government officials and scienti sts repres enting 
both sides o f  the nuclear i s sue contributed to 
the pub l i c ' s  perception of an event that might 
result in substanti al he alth risks . 

County and Local Government 

On Wednesday morning , March 2 8 , 1 9 7 9 , Dauphin , York , and 
Lancaster counties all rece ived timely noti fication of the 
accident at TMI . According to procedure , initial noti fication 
was made by telephone . D i s s emination o f  other information 
through the Commonwealth-county emergency management network 
was done vi a a teletype system ori ginating in the Pennsylvania 
Emergency Management Agency ( PEMA ) , with terminal s  in county 
emergency management o ffices throughout the Commonwealth . 

Thi s system was used unti l Fri day morning , March 3 0 ,  when 
news of a pos s ible evacuation was released by Dauphin County 
o f fici als . Thi s radio broadcast prompted a deci s i on by the 
Governor to discontinue providing emergency management organi
z ations information o f  a sens i tive nature , thus preventing any 
further unnecess ary apprehension among the general popul ation . 
Technical information about TMI - 2 ' s  condition continued to be 
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distributed over the PEMA teletype , but was so " j argony" as to 

be of little use to PEMA and county emergency personnel . 

The Governor ' s  decis ion to prevent further sensitive 

information " le aks " received some criticism from county 

coordinators , because they were often informed of current news 

releases by concerned citizens , but were unable to confirm the 

stories . 

On Friday morning , March 3 0 ,  when federal officials 

recommended an evacuation out to ten miles , Dauphin ,  York and 

Lancaster county emergency planners began to expand their 

plans . Because a radius of ten mi les around TMI also included 

Lebanon and CUmberland counties , their emergency planners were 

suddenly pressed to complete the necessary planning . The 

problem was again compounded S aturday morning , March 3 1 ,  when 

it was suggested that emergency plans be extended out to 20 

mi les . This necessi tated action by Perry County emergency 

management personnel . Although none of these evacuation pl ans 

were ever used , all officials interviewed felt that they were 

workable . 

Other notable problems surfacing during the accident were : 

• Some county officials were unclear at the time 

about who had authority to " order" an evacuation . 

Subsequent investigation by the Commi s sion shows 

that only the Governor may " order" an evacuation . 

Officials at other levels of government in the 

Commonwealth may only " recommend" or " advi se" an 

evacuation . · 

• It was also unclear at the time among county 

emergency management personnel and various school 
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district supervisors who had authority to close 
schools , thus freeing school district resources 
for a potential evacuation . Subsequent investi
gation by the Commission has revealed that only 
the Governor or the school · district board or 
supervisor may direct that schools be closed . A 
county or local emergency management coordinator 
may not order schools to close . 

• As evacuation distances were increased to ten and 

20 miles during the crisis ,  arranging for mass 
transportation became increasingly di fficult for 
emergency planners . A regional pool of trans
portation resources did not exist .  

2 . 3  Federal Government 

According to the Legal Staff Report of the President ' s  TMI 
Commission ,  FDAA wanted to send personnel to PEMA to evaluate 
its crisis response shortly after the former agency learned of 
the accident . Lacking an invitation from the Commonwealth to 
do so , FDAA held off until the events of March 3 0  caused the 
agency to feel an urgent need to respond . Representatives were 
dispatched and arrived later on Friday . Robert Adamcik , 
Regional FDAA Director , was named as lead contact with the 
agency and the Governor ' s  Office for developing emergency 
response strategies . Adamcik served a� a disaster relief 
advisor and coordinator for federal agencies for the duration 
of the crisis . He was concerned initially that .the lack of a 
declared state of emergency would prevent the Commonwealth from 
securing help usually offered in time of a disaster . However,  
after several days he felt that federal response to Common
wealth requests for assistance was timely and adequate without 
such a declaration . 
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Federal agency representatives were sent to Harrisburg to 
assist at PEMA headquarters on Wednesday . PEMA later accepted 
DCPA ' s  o ffer to send two representatives to each of the now 
expanded group o f  threatened counties ( a  fourth - Cumberland -
had been added when evacuation radius planning stretched to a 
ten-mile radius on Friday afternoon ) .  These representatives 
were dispatched on Friday to assist with emergency planning in 
those · counties . John McConnell , Assistant DCPA Director , was 
named lead contact for federal evacuation planning purposes . 
Be , along with Adamcik, served as advisors to Commonwealth 
officials as emergency management plans were expanded . 

DCPA attempted to become coordinator for federal agencies 
involved in emergency response . PEMA rej ected this early 
attempt, and DCPA l ater demurred to FDAA ' s  leadership after the 
latter was assigned the federal coordinating role by the 
President . 
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A .  

I V .  REVIEW O F  RECOVERY RESPONSE 
APRI L  3 ,  1979  TO PRESENT 

COMMONWEALTH 

The full  scope of long-term recovery needs is not yet 
known because the total impact o f  the accident is still to be 
determined . Presently , Pennsylvania has committed itself  to 
several areas of recovery response . 

1 .  Emergency Planning 

After the March 2 8 , 1 9 7 9  accident , it became evident that 
the Commonwealth needed to review and reconstruct its emergency 
planning . Evacuation plans for a five-mile radius were in 
place before the accident . S ince .the initial crisis period, 
the Commonwealth has begun examining the adequacy of its emer
gency plans and methods of informing the public about them . 
There has been a renewed effort to obtain NRC concurrence of  
the newly rewritten Annex E of  the Pennsylvania Disaster 
Operations Plan .  The new Annex E more accurately describes 
responsibilities of  Commonwealth agencies than did the old 
plan ,  and requires more extensive emergency planning activities 
by these agencies . 

S ince July 1 7 , the Pennsylvania Emergency Management 
Agency ( PEMA ) has been hosting regular weekly meetings for 
agencies concerned with the Commonwealth ' s  nuclear emergency 
response . These Radiation Emergency Response Planning sessions 
have served as an information exchange for the participating 
agencies and have encompassed activities like reviewing county 
emergency plans . Agency participation in these meetings has 
been good to date , and participants are enthusiastic . 

8 7  



Meanwhile PEMA has completed its revis ion of evacuation 

plans for all nuclear sites in the Commonwealth .  These pl ans 

cover ten-mile radi i , and draw on lessons learned from the TMI 

accident . 

2 .  Environmental Monitoring 

The DER ' s Bureau of Radi ation Protection is rapidly expand

ing its reactor review , emergency response and environmental 

monitoring programs . The Pennsylvania Legis lature provided an 

additional $300 , 000 for the Bureau to assist with these 

efforts . Important features of the program, which are expected 

to be completed in stages over the next 24 months , include the 

following : 

• A new thermoluminescent dos imetry ( TLD )  system 

has been purchased to increase the number o f  

environmental monitoring stations around each 

nuclear power plant in Pennsylvani a .  There are 

now ten TLD ' s  around TMI , 

Valley/ Shippingport and 

Peach Bottom faci lity . 

four around Beaver 

four surrounding the 

• A second gamma-ray analyzer has been purchased . 

• 

Thi s  model separates and measures quantities and 

types of gamma-emitting isotopes , and is capable 

o f  analyzing several s amples at the same time . 

I t  can analyze all type s  of material ( mi l k ,  

water , air , etc . ) and wil l  be installed by June 
3 0 ,  1 9 8 0 . 

A converted motor home/laboratory has been pur
chased and will  arrive by March 3 0 , 1980 . I ts 

* 
wet chemistry radiation counting facility will 
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• 

be available for use at the most remote nuclear 
incident sites . The motor home will be based in 
Harrisburg , but will travel where needed . The 
vehicle will also contain a radio -telephone , 

Department of Environmental Resources radio and 
Pennsylvania State Police radio . 

DER ' s radio communications system is being 
expanded by purchasin!J 70 radios for department 
vehicles . Five of these cars will be assigned to 
the Bureau , and will also include Pennsylvania 
State Police radios . Addi tiona! radio-equipped 
DER cars will be made available as necessary . 

• A van has been purchased for use in the TLD
environmental monitoring program . The van will 
be equipped so that TLD ' s may be read in the 
field, and will be available by June 3 0 ,  1980 . 

• 

• 

• 

Portable air 
analyzers is  
will collect 
ticulates . 

sampling equipment with field 
being purchased . This equipment 
and · measure radioiodine and par-

Direct telephone ·lines have been installed 
between each operating nuclear reactor control 
room in Pennsylvania and the Bureau of Radiation 
Protection . An additional direct telephone line 
will be installed in March between the Bureau and 
the Pennslvania Emergency Management Agency . 

Six additional positions for the Bureau were 
approved for fiscal year 1979-8 0 ; and more have 
been requested for 1980-81 . Eventually,  the 
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Bureau hopes to employ enough nuclear engineers 
so that each can be assigned to become intimately 
familiar with a di fferent nuclear power plant in 
Pennsylvania .  

• Ten stationary air sampling devices , additional 
hand-held radiation detectors , and new radiation 
survey probes

* 
for existing equipment have been 

recently purchased . 

3 .  Health 

In early April 1979 , after the initial TMI crisis  period , 
the Secretary o f  Health discussed with Governor Thornburgh the 
need for health studies of the population affected by the 
accident . The Governor designated the Department of Health 
(DOH )  as the coordinating agency for these studies . 

The Director of the Health Department ' s  Bureau of Health 
Research prepared a tentative listing of possible follow-up 
studies . A number of these potential proj ects then material
ized as investigations to be performed by DOH itself or in 
collaboration with outside investigators . 

In mid April ,  1979 , the Department of Health convened a 
meeting of Health professionals from appropriate Commonwealth 
agencies including the Department of Health ,  and DER ; federal 
agencies including the NRC , FDA and HEW ' s  Center for Disease 
Control ;  and .commonwealth universities , including the 
University of Pennsylvania ,  the University of Pittsburgh and 
the Pennsylvania State University . 

Health effect assessment proj ects have been undertaken by 
the Pennsylvania Department of Health and the Department of  
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Public Welfare ' s  Office of Mental Health . Both have committed 
extensive resources to monitor any physical or psychological 
impacts to the public resulting from the accident . Following is 
a summary of these proj ects . Appendices F and G contain more 
detailed information on these studies . 

Three Mile Island Census - A special census of all persons 
living within a five-mil� radius of TMI was completed in August 
1979 . The information collected from each resident included 
basic identi fication and exposure information such as time 
spent in the TMI area between March 28 - April 7 ,  1979 . The 
population will  be followed over a 2 0-year period and monitored 
for cancer,  genetic diseases ,

* 
mental or stress-related dis

orders , and other disorders and diseases . Summarizing 
tabulations of the data will be completed in February 1980 . 

TMI Population Radiation Dose Assessment Study - Radiation 
dosages for individuals recorded in the TMI Census will be 
calculated by merging all information on radiation 
contamination from March 28-April 7 ,  1979  with individual 
evacuation information . This study will also include a 
reevaluation of previous radiation dose estimates done by NRC , 
EPA , and Metropolitan Edison . 

Pregnancy Outcome - By Apri l ,  1981 , data collection will 
be completed on a two-year study of all pregnant women living 
within a ten-mile radius of TMI . These data will be compared 
with a similar five year study j ust completed in the Harrisburg 
area to determine any changes in established trends . 

Conqenital(Neonatal HyPothyroidism
* 

Pennsylvania law 
requires the screening of all newborns for congenital/neonatal 
hypothyroidism, and the Department of Health has been collect
ing these data statewide since July , 1978 . In conj unction with 
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the Pregnancy outcome Study , screening data on births and women 

living within a ten-mile radius of TMI wi ll be compiled, 

analyzed and compared to statewide norms . Final analysi s  of 

this and the Pregnancy outcome study wil l  be completed in June , 

1982 . 

Health Behavioral Impact of the Three Mile I s l and 

Accident - Thi s  study is des igned to assess the behavioral 

response o f  residents living within a five-mi le radius o f  TMI . 

Spec i fic information wil l  be collected on stress -related health 

problems , use of health delivery systems , health costs , and 

strategies and social support used by residents to cope with 

the s i tuation . A prel iminary telephone survey was completed in 

August 1979 , and final analys is of the data should be completed 

by June 1980 . 

Long Term Disease Surveill ance - Planning for several 
studies in this area has begun us ing the TMI Census data . 
Persons in the census registry wil l  be tracked over a period of 

20  years or more to determine the incidence of di seases and 

death , as wel l  as speci fic cancer rates . Additional ly , a child 

growth and development study us ing the babies from the 

Pregnancy Outcome Study is planned , and a thyroid disease study 

is being cons idered . 

By the first week in April 1 9 7 9 , DPW ' s Office of Mental 

Health focused attention on long-term psychological effects of 
the crisis on residents in the Three Mi le I s l and area . In 

cooperation with the National Institute of Mental Health , by 

mid-April the Office of Mental Health had begun reviewing and 

evaluating a variety- o f  proposals to study the long-term health 
effects on the local population . The Office of Mental Health 
is maintaining a catalog of current studies listed below . 
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Behavioral Effects Task Force Study This study, 
conducted for the President ' s  Commission on Three Mile Island , 
was based on survey data collected during or imruediately a fter 
the TMI event by researchers from colleges and universities in 
the vicinity . The task force found the data to be of high 
quality ;  collected through reliable and accepted research 
methods . Staff members in the Office of Mental Health assisted 
in coordinating this proj ect . 

Surveys were conducted on four different population 
groups : 

• 

• 

• 

• 

Male and female heads of households located 
within 20 miles of TMI . 

Mothers of pre-school age children located within 
20 miles of TMI . 

Teenagers in the seventh , ninth and 11th grades 
from a school district within the 20-mile radius 
of TMI . 

Workers employed at TMI at the time of the 
accident . 

Two of the studies conducted by local researchers on which 
the report is based include a study focusing on the accident ' s  
effects on children from kindergarten to the 11th grade , and 
another study assessing any socio-psychological impact on 
various population groups in the Harrisburg area ,  including 
mothers of young children and a randomly selected general 
population group . Findings of the Behavioral Effects Task 
Force study were completed October 3 1 ,  1979 and are available 
to the general public . 
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Reaction to the Beactor Accident - A General 

Popul ation Study - This research effort completed in September 

1979 , examined the social and psychological effects on the 

community of Carlisle , Pennsylvania located within a 2 5 -mile 

radius of TMI . 

Middletown Telephone survey This survey conducted in 

April 1979 , attempts to assess resident 1 s reception of the TMI 
situation and their emotional and behavioral reaction to 

evacuation . 

Mountain West Telephone Survey - Thi s survey was completed 

for the NRC in August 1979 . It s tudied the soci al , psycho

logical and economic e ffects of the accident on residents 

within a 15-mile radius , including the extent of evacuation , 

costs to households , s tres s  and disruption of normal activities 

and attitudes toward- TMI , nuclear power in general and the 

area . 

Newberry Township Study This study - was designed and 

conducted through the cooperation of area residents to assess 

the short and long term effects of the accident on those living 

in close proximity to TM I . It was completed in September 1 97 9 . 

Office o f  Mental Health P ilot Pzoj ect - This study 

described opinions of Dauphin County Mental Health Center 

supervisors on s-ervice needs and rates of utilization for the 

county 1 s community mental health centers resulting from the 

accident . This is a pilot study for a l arger assessment , and 

focuses on changes in client contact, service and staff modi

fications , and pl anning and development of a mental health 

emergency disaster plan .  

1979 . 

Thi s proj ect was begun in August 
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Psychological , Behavioral and Social Aspects of the TMI 
Incident Study - This study was designed to assess the mental 
health status of selected population subgroups in the TM I  

vicinity , especially those thought to have been most affected 
by stress : plant workers ,  mental health system clients and 
mothers of young children . This is a long term study which 
builds upon existing data compiled by the President ' s  TM I  

Commission .  Completion i s  set for September 1980 . 

Demographic and Attitudinal Characteristics of TMI 
Evacuees - This telephone survey was conducted during the March 
1979 crisis to measure public opinion of residents within a 
15-mile radius of TMI . Final analysis was completed in April 
1979 . 

TMI Stress study - This study focuses on the stress impact , 
coping behaviors and social support systems during the TMI 
accident , and the impact on health delivery systems . Com
pletion is set for September 1 9 8 0 . 

The Rutgers Study - This study analyzes the changes in 
opinions of ·persons living around TMI regarding the risk of  
nuclear power plant accidents , and preparedness for emergency 
evacuation . The initial assessment - was completed in June 1979 . 

The organizational Development of Social Movements - The 
purpose of this  study is to assess the community response to 
the TMI accident and its continuing impact , focusing on the 
background and functioning of TMI -related citizen groups . 
Completion is .set for September 1980 . 

Evacuation Planning in the TMI Accident This study 
focuses on government agency response to the unique crisis 
situation represented by the TMI accident , as opposed to govern
ment response to previously encountered disasters . The study 
was completed in July 1979 . 
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Events and Values Affecting Professional Performance -

This study explores factors affecting professional performance 

and decision-making during medical dis aster mobilization . The 

study was completed in September 1979 . 

In June 1979 , the Secretary of Health named a panel o f  

nationally recognized physicians and scientists t o  oversee 

Three Mile I sl and health-related studies . They act in an 

advisory capacity to the Departments o f  Health and Public 

Wel fare , and set priorities for Commonwealth research 

activities . This includes reviewing study protocols and 

research findings . In addition , their help was sought to 

procure additional funding as necess ary . 

When the group met for a second time on September 12 , 

1979 , they agreed to approve study proposals and continue a 

close overview through completion . The panel is divided into 

subgroups for radiation , socio-economic , and behavioral pro

j ects , and meets every other month . A list of panel members 

can be found in Appendix B .  

4 .  Social and Economic Impact 

The Commonwealth has arranged for an assessment of the 

economic impacts of the TMI accident . Federal funding has 

permitted the Governor ' s  Office of Policy and Planning to 

conduct a comprehensive Socio-economic Impact Study . The study 

includes two categories : immediate and short-term impacts 

. precipitated by the evacuation and which abated in the weeks 

and months following the crisis period , and the continued 

potential for longer-term economic costs to the region served 

by TMI associated utili ties . The study wil l  be completed in 
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June 1 98 0 .  Several interim reports have provided the Common

wealth a preliminary look at the socio-economic problems 
resulting from the accident . The latest report was issued in 
early January 1 980 . 

5 .  Public Education 

There has been tremendous public interest in radiation and 
its effects s ince the accident . At the time of the accident , a 
general state of confusion existed because the public was not 
familiar with nuclear reactor operation and related termi
nology . As a result of court cases , NRC hearings , and other 
related events , the public has become increasingly aware and 
interested in the implications of nuclear power . Nuclear 
energy education is  imperative if the public is to gain a 
better understanding of the subj ect . 

The President ' s  TMI Commission addressed nuclear education 
in its report , commenting that the state has "primary responsi
bility for protecting the health and safety of its citizens . "  
They further stated that if emergency planning and response to 
a radiation-related emergency is to be effective , the public 
must be better informed about nuclear power . Those who would be 
affected by such emergency planning must have clear information 
on actions they would be required to take in an emergency . "  
The President ' s  TMI Commission recommended , " as a State and 
local responsibility ,  an increased program for educating health 
professionals and emergency response personnel in the vicinity 
of nuclear power plants . "  

Different branches of Commonwealth government have held 
seminars to acquaint citizens with various aspects of  nuclear 
power . The Pennsylvania State University Colleges of Medicine 
and Engineering in cooperation with the Pennsylvania Medical 
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Society sponsored a Radiation Health Conference on September 13 

and 14 , 1979 , in Hershey , Pa . , for medical persons who would 
respond in the event of  a nuclear accident . The conference 
included representatives from municipal , the Commonwealth and 
federal governments , educators , health professionals and those 
with social and environmental interests . There has also been a 
TMI Seminar for secondary school teachers at the Capital Campus 
of the· Pennsylvania State University ,  and a physicians ' seminar 
in Pittsburgh in the late spring of 1979 . 
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IV .  REVIEW OF  RECOVERY RESPONSE 
APRI L  3 ,  1 9 7 9  TO PRESENT 

B .  FEDERAL GOVERNMENT 

1 .  Non-Declaration of Disaster Area 

At the time of the accident , the Harrisburg area was not 
formally declared a disaste.r under the Federal Disaster Relief 
Act .

* 
The Commonwealth ' s  decision not to request a disaster 

declaration was based on two factors . First, it was question
able that the Commonwealth could qual i fy for assistcp1ce under 
the Federal Disaster Relief Act because there was no immediate 
property damage . Secondly ,  officials wanted to avoid a public 
panic which such a declaration could have triggered . In  place 
of this  declaration , President Carter promised Governor Thorn
burgh that support provided by that act would be available at 
Pennsylvania ' s  request . In the long -term ,  this pledge turned 
out to be less than satis factory . The President ' s  initial 
commitment for complete support was later modified to cover 
personnel and equipment in lieu of cash . Even this proved 
difficult, because federal agencies were either not instructed 
to waive certain bureaucratic requirements , or failed to follow 
such a directive . For example , DER submitted a request for 
additional environmental monitoring equipment for use at 
Commonwealth nuclear reactor sites . Despite a required 
revision that scaled down the request to cover only the TMI 

site , it was denied . 
the Middle Atlantic 

Coordinating federal assistance through 
Federal Regional Council* has been of 

minimal value to the Commonwealth . 

Much of the confusion relating to this assistance results 
from the non-declaration of an emergency or a disaster in the 
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first place . In normal disaster circumstances ,  the Common
wealth would have requested the President to . declare such a 
condition in the affected area . This declaration signi fies a 
situation demanding a federal respons e ,  and guarantees certain 
federal recovery funds . The TMI accident was a new precedent 
in a formerly routine process , charting an uncertain course for 
those states that may suffer similar accidents in the future . 

2 .  Nuclear Accident Financial Protection 

As discussed earlier , the Price-Anderson Act · provides 
financial protection to both the public and the nuclear power 
industry in the event of a serious nuclear accident . When the 
legislation was enacted in 1 9 5 7 , its maj or obj ectives were to 
assure the availability of funds to sati s fy liability claims in 
the event of a nuclear incident , and to remove the growth 
deterrent for the nuclear power industry presented by the 
threat of unlimited liability claims for a nuclear accident . 
Presently,  Metropolitan Edison has paid claims to several 
communities within a ten-mile radius that experienced extra
ordinary expenses as a result of the accident . After all 
insurance claims have been settled , the utility has also stated 
they will  offer financial reimbursement to fire companies 
within the same radius . These community reimbursements are 
being drawn from company funds . In this instance the utility 
went beyond legal requirements by paying communi ties their 
costs , but there can be no guarantee of this practice in future 
incidents . 

Other claims have been paid from Metropolitan Edison 1 s 
$140 million public "liability insurance coverage mandated under 
the Price-Anderson Act . These claims totaled $ 1 , 3 0 6 , 055 . 2 0 as 
of December 3 ,  · 1979 . Because of numerous pending l awsuits , the 
total amount which wil l  eventually be compensated under Price
Anderson is  unknown . 
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3 .  Small Business  Administration Loans 

Another source of TMI -related federal assistance is the 
Small Business Administration 1 s ( SBA ) Economic Inj ury Assist
ance Loan Program . This  program was designed to grant long
term loans to small businesses experiencing economic inj ury 
resulting from the accident to enable these businesses to 
remain in or return to operation . 

On April 18 , 1979 , Governor Dick Thornburgh requested the 
Small Business  Administration to declare an economic disaster 
area in South-central Pennsylvania counties affected by the 
Three Mile Island accident . This included Dauphin, Lancaster ,  
York , Cumberland and Lebanon counties . His request was made in  
order to  entitle area merchants , farmers and businessmen who 
could substantiate economic losses as a result of TMI to 
receive SBA loans at significantly reduced interest rates , as 
well as other forms of economic and technical assistance . 

Governor Thornburgh noted that economic hardships had been 
brought about by the incident and the precautionary measures it 
necessitated - including the limited evacuation of pregnant 
women and young children , and the placement of emergency 
management forces on alert status . As a result ,  he recognized 
that normal business activity had been disrupted and firms had 
experienced millions of dollars in losses . He believed that 
these businesses qual ified for the economic inj ury assistance 
which the SBA could provide . 

An assessment of the impacts on small businesses was 
developed via an examination of the number of applications or 
business loans from the Small Business Administration . In  the 
beginning of May , the SBA established temporary offices to 
receive appl ications for loans in Harrisburg , York and 
Lancaster . Later in May an office was set up in Middletown . 
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Applicants were required to use the SBA loans for economic 

inj uries suffered because o f  the TMI accident . Proof o f  the 

inj ury had to be furnished with the loan application . Loans 

could only be provided for the losses not recoverable through 

normal · commercial channels , or internal resources . The SBA 

accepted TMI-related applications until January 28 , 1980 . 

Loans up to $100 , 000 were available at an annual interest rate 

of 7 3/8% for a period of up to 30 years . The actual repayment 

period could be shorter , and was determined by an applicant ' s  

ability to repay the loan .  

As o f  January 3 1 ,  1980 , the S BA  had conducted 490 inter
views with potential applicants to explore eligibility .  As a 
result ,  76 applications have been accepted . The dollar amount 
associated with these eligible applications was over $3 . 9  
million . Most accepted applications were from retail estab
lishments , and the main cause of the loss due to TMI was the 
drop in sales prior to Easter . Another group affected was 
realtors which experienced a slight downturn in act�vity 
following the accident . Thus far , 22 applications have been 
approved for loans amounting to $ 510 , 000 and 36 applications 
have been declined by the SBA . Eighteen applications are still 
being processed . Four applications totaling $ 1 97 , 000 have been 
withdrawn. The complete current statistic sheet on the number 
and amount of loans can be found in Appendix I .  

Because o f  the nature o f  the SBA proqram and its elig

ibility requirements , those firms which had experienced 

financial trouble prior to the TMI accident were rej ected 

because they could not establish that their problem was due to 

TMI alone . Also , establishments which could have easily 

obtained credit through normal commerci al financial channels or 

which could have absorbed the losses with their existing 

resources were not reflected in the figures above , because they 

were ineligible . 
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The Harrisburg SBA o ffice closed on January 28 , the Middle

town office closed in mid-June , and the Lancaster and York 

offices closed in mid-August due to the lack of activity . Most 

of the activity in the SBA program occurred in May and June . 

Many members of the business community did not apply to 

the federal government for help . Several area businesses 

complained about the complex and lengthy loan procedure , and 

about the lack of publicity the program received.  

4 .  Environmental Monitoring 
' 

Since April 3 ,  the Three Mile I sland environmental 

monitoring program has continued with the combined resources of 

the Environmental Protection Agency ( environmental radiation 

levels ) ; the Food and Drug Administration ( milk and food sur

vei l l ance ) ;  the Nuclear Regulatory Commis s ion ( ai r ,  water , 
radiation , TLD ' s ) ;  and the Pennsylvania Department of Environ

mental Resources/Bureau of Radiation Protection . 

The Environmental Protection Agency has been named by the 

President as the lead federal agency for conducting the compre

hensive long-term environmental radiation surveillance 

follow-up program to the March 2 8 ,  1979 accident . 

The purpose of the surveillance program is to provide : 

• 

• 

A measure of _the radiological quality of the 

environment in the vicinity of Three Mile I s l and 

during a period of potential further releases . 

A bas i s  for informing the public of any environ

mental radioactivity levels . 
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• Confirmation and " feedback" regarding success in 
control ling radioactive releases to the environ
ment . 

• An established monitoring program ready for 
immediate use if an accidental release should 
occur . 

This  surveillance program is · not a substitute for ,  but is  
in addition to the environmental surveillance program conducted 
by the Metropolitan Edison Company . 

The plan provides for increased surveillance i f  a release 
is  anticipated ; i f  planned activities increase the potential 
for a release ; or if a release occurs unexpectedly .  Due to 
uncertainty about clean-up operations and changing concen
trations of radioactivity in the containment , the plan will 
need to be assessed and revised as appropriate . The next 
planned revision is scheduled for February 1 9 8 0 . 

The Department of Energy also continued full-support 
activities for a month after March 28 to make certain that any 
radioactive releases were within acceptable levels . At the 
NRC ' s  request,  the DOE helicopter and crew remained for two 
months to assist i f  needed during periods of  potential airborne 
releases . 
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A .  

V .  RECOMMENDAT I ONS AND CONCLUS I ONS 

ENVIRONMENTAL 

1 .  Expeditious Clean-Up 

The TMI - 2  facility must be cleaned up as expeditiously as 
possible . I f  the present situation at Unit 2 is allowed to 
deteriorate , a signi ficant public health risk could resul t .  

Without prompt clean-up , the facility could become both a 
low-level and high-level nuclear waste threat . Equipment 
currently maintaining the containment building at negative 
pressure i s  likely to fail  over an extended period , because 
some of the equipment is functioning without maintenance under 
abnormal conditions . I f  a failure occurs , the chance for 
ground level radiation releases severe enough to impose a 
public health risk is increased . The Commonwealth ' s  primary 
concern should be  for completion of a timely and thorough 
clean-up effort . 

The clean-up has progressed s atis factorily to date , but 
further measures must include the following : 

1 . 1  Clean-up of Contaminated Auxiliary Bui lding Water 
with EP I CORE- I I  

The Commission affirms that decontamination of  the water 
stored in these tanks is essential for several reasons : it 
continues to be a source of  releases of  gaseous radioactivity 
to the bui lding resulting in small releases to the environment ; 
it i s  a direct source of radiation exposure to workers who need 
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access  to the building; the continued safe shutdown of  unit 2 
depends on the operability of original plant equipment in the 
building and the use of additional equipment being installed ; 
and the auxiliary building tanks could be needed to store water 
removed from the reactor building to protect equipment 
necessary for continued safe shutdown . 

The potential doses from the operation of EPI CORE- I I  are 
well  within current acceptable federal guidelines , and impose 
no unwarranted risks to public health . 

Present plans call for using EPICORE- I I  treated water in 
decontamination efforts elsewhere in the plant . If it becomes 
necessary , decontaminated water from EPI CORE- I I  could be safely 
discharged into the Susquehanna River if it meets federal 
drinking water standards , NRC water discharge requirements , and 
if the environmental impact statement required by the NRC i s  
acceptable . 

1 . 2  Clean-up of the Containment Building Atmosphere 

In light of our review of the alternative risks , thi s  
Commission urges the NRC to make a prompt decision concerning 
the proposed venting of the Unit 2 containment building atmos
phere . Avoidance of this  decision by the NRC is  unacceptable . 
This Commission would not oppose an NRC decision to vent the 
krypton gas , provided that dose levels proj ected in the 
environmental impact assessment are acceptable . This position 
is  based on a careful review of  the best evidence available at 
thi s  time . 

I f  the NRC approves venting , it should not impose a 
public health risk i f  the operation adheres to present plans 
for a gradual release during favorable weather conditions . 

106  



Venting woul d require vigil ant monitoring e fforts� by the 
Commonwealth and the NRC . Also venting s chedules would have to 
be publicly announced . No scheduled venting should be allowed 
to take place without prior announcement . 

I f  the controlled releases are made from elevated stacks , 
they would impose less risk to the public health than the 
potential for ground releases inherent in other methods of 
dealing with the gas . This is  the most expeditious way to 
dispose of the krypton gas , and the safest of all alternatives 
reviewed . 

The foll owing actions should be completed before any 
actual release : 

• 

• 

• 

The Bureau of Radiatio� Protection should concur 
with the venting p l ans and p l ay an active role in 
a comprehensive monitoring program . 

The Commonwealth should explore funding that 

would permit direct read-out from monitors now 
installed in the vent stacks of Unit 2 to the 
Bureau o f  Radiation Protection Office . 

Notices of the intent to vent i f  weather con
ditions are appropriate must be published and 
aired on local TV and radio · before venting occurs . 
Noti fication should include information on 
expected radiation levels and · appropriate pro
tective 'actions . 
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1 . 3  Clean-up of Containment Building Water 

Clean-up of thi s contaminated water should begin as s oon 

as acceptable procedures and equipment have been approved by 

the NRC , and an acceptable environmental impact statement has 
been completed . I f  any of thi s  water is discharged into the 
Susquehanna , it must meet or exceed federal drinking water 
standards , and also be sub j ect to an acceptable environmental 
impact statement . 

The r i s ing water level has covered a number o f  important 
instrumentation leads and electrical cables , .but the uti l i ty 
has been able to compens ate for the loss o f  thes e  i terns . 
Howeve r ,  the e lectric motors on two valves whi ch must remain 
operable for continued s a fe cool ing of the reactor are only one 
and one-ha l f  to two feet above the present water leve l . Thi s 
s i tuation is potenti ally dangerous , and requires careful 
moni toring . 

1 . 4  Clean-up of Containment Bui lding I nterior Surfaces 

It is premature to draw any spe c i fi c  conclusions regarding 
p l ans for clean-up of the containment buil ding interior . sur
faces . No assessment has been made of the potential doses 
associ ated with thi s part o f  the clean-up . Radi ation levels in 
the containment building are high enough to make manned entry 
dangerous at thi s  time . Care ful pl anning for thi s  phase of the 
clean-up is requ i red . 

1 . 5  Clean-up of the Reactor 

Caution is warranted in weighing any p l ans that go beyond 
the clean-up phase s .  already di scus sed . Procedures for decon
taminating the primary cool ant system , opening up the reactor 
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ves s e l , and removing the damaged core are highly specul ative at 
thi s time , and may impose l arger r i s ks on the local popul ation 
and envi ronment than any o f  the o ther clean-up operations . 

2 .  Commonwealth Revi ew o f  Unit- 2 C l e an-up Procedures 

Metropoli tan Edison ' s  propo s a l s  . and s chedule for Uni t-2 
c l e an-up should be reviewed and subj ect to approval by the 
Pennsylvania Department of Environmental Resources ,  Bureau o f  
Radiation Protecti on . The pub l i c  should be informed o f  e ach 
step in the c l e an-up . Thi s  wi l l  provide the Commonwealth 
continued assur ance of the pub l i c ' s  hea l th and s a fety . 

Following Commonwea l th approval , the pub l i c , p articu l arly 
those l iving close to Three Mile I s l and,  will be prepared to 
react respons ibly to scheduled clean-up events . 

3 .  Environmental I mpact S tatements 

Asses sments of potential radiation doses must be comp leted 
prior to NRC approval of any future clean-up operation . The 

Commonwealth should review these environmental imp act a s s e s s 
ments t o  ensure that additional a n d  cumu l ative exposures are 
within s a fe l imits . 

4 .  Nuclear Was te Dispo s a l  

The Pennsylvan i a  Advisory Commi ttee f o r  Atomic Energy 

Devel opment -and Radi ation Contro l , currently existing under Act 
5 7 8 , 1 9 6 5 , should be reconstituted by Governor Thornburgh , and 
be charged with duties that include i nvestigating the 
fea s ib i l i ty of devel op i ng a low- level radio active waste di s �  
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posal s i te within the Commonwealth ,  or within the Northeastern 
United States . Three Mile I s l and is not a des irable place for 
such a site . 

Metropol itan Edison is now shipping TMI -2 waste to the 
state of Washington . However ,  that arrangement is based on the 
wi l l ingness of the S tate of Washington to continue to accept 
out-of-state wastes , and on the status of the 
Washington-Hanford waste di sposal site . In January 1 9 8 0 , 
Governor Ray announced that she would support legi s l ation to 
limit the Hanford s i te to receiving radioactive wastes from 

within Washington State only . Thi s may evolve into a severe 
problem for Pennsylvani a .  It is in the Commonwealth ' s  interest 
to seek a regional and/or a Pennsylvania s ite so that nuclear 
waste disposal from medical fac i l ities and nuclear power pl ants 
wi l l  not be j eopardized in the future . 

TMI wi l l  become a de facto low- level waste dump i f  thi s  
problem is n o t  so lved , because c l e an-up activities will produce 
l arge amounts of concentrated radioactive wastes that w i l l  be 
stored on- s ite until permanent storage i s  ava i l able . 

5 .  Expanding Commonwealth 
Capab i l ity 

Environmental Monitoring 

The Commonwe alth should continue to increase the Bureau of 
Radi ation Protection ' s  staff and equipment so that it can 
deve lop a more comprehens ive environmental monitoring program 
at Three Mile I s l and and other reactor s ites in Pennsylvani a .  

The current monitoring e ffort being conducted by the u . s .  
Envi ronmental Protection Agency and other federal agencies in 
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cooperation with the Pennsylvania Department of Environmental 

Resources ,  is adequate to detect any radioactive releases from 

the TMI facility . The Bureau of Radiation Protection ' s  

monitoring capability should be improved because : 

• 

• 

• 

Commonwealth monitoring capability should be 

adequate to provide an accurate measurement 

independent of the utility ' s  findings . 

Federal agencies under the Environmental Pro

tection Agency ' s  lead may cease their monitoring 

activities before the Commonwealth is satis fied 

that a low probability of future releases exists . 

Long-term public concern and resulting psycho

logical stress may be decreased by usage of a 

Commonwealth-operated monitoring system . 

While federal assistance has been invaluable to the Common

wealth, we recommend that the Bureau of Radiation Protection 

have independent monitoring capability .  
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V .  RECOMMENDATIONS AND CONCLUS IONS 

B .  HEALTH 

1 . Commonwealth Program for Physical and Mental Bealtb 
Studies 

The program of physical and mental health studies to 
evaluate the consequences o f  the TMI accident should be con
tinued by the Commonwealth . 

Certainty on the health e ffects from the accident at Three 
Mi le I sland could not be established during the time in which 
this Commis sion made its evaluation, but presently there is no 
reason to disagree with the findings of the President ' s  
Commis s ion on the Accident at Three Mi le I s l and , which 
identi fied immediate psychological stress ,  but no immediate or · 
expected long-term physical health effects . One di fficulty 
thi s  Commi s sion recognizes is the uncertainty existing among 
health professionals about the effects of very low levels of 

radiation on humans , due to the scarcity o f  scienti fic studies . 
Most of the available scienti fic data stem from studies on the 

effects of high level exposure in man and extensive animal 

studies at high and low levels . The Commonwealth studies are 

necessary because of the continuing controversy on the effects 

of low-level ioniz ing radiation . 

2 .  Lead Status for Commonwealth Bureau of Radiation 

Protection 

The Bureau of Radiation Protection in the Pennsylvania 

Department of Environmental Resources should retain its status 
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as lead commonwealth agency in responding to nuclear reactor 

and radiation-related incidents . There i s a need for good 

communications and continued l i aison between the Bureau of 

Radiation Protection and the Department of Health , because the 

latter is properly respons ible for health concerns and medical 

services in times of emergency . I t  i s  further recommended that 

the Advisory Committee on Atomic Energy Development and 

Radi ation Control keep under continual review the working 

relationship between the Bureau of Ra9-i a.tion Protection and the 

Department of Health to assure that the mechanisms are in place 

to deal with the health aspects of such emergencies . 

3 .  Resources in the Pennsylvani a  Department of Heal th 

The Health Department should emPloy a health pro fess i onal , 

technically conversant with radi ation as an environmental or 

occupational hazard , and assign the individual as a liaison 

with the Bureau of Radiation Protection as required . The 

Health Department should also re-estab l i sh a library on 

radiation health . 

4 .  Blue Ribbon Health Advisory Panel Continuation 

The Blue Ribbon Health Advisory Pane l on TMI , appointed by 

the Secretary of Health as an expert independent review group 

for research proj ects , should be continued . The scope of 

respons ibility and continued necessity o f  this panel should be 

evaluated periodically by the Secretary of Health to ensure the 

panel ' s  views continue to be useful in assuring the quality and 

value of health research programs . 
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5 .  Health Care Capabil ities 

The Commonwealth should inventory and assess its emergency 

health care capabil ities in all locations that might be 

affected by a nuclear accident , with the Pennsylvania Depart

ment of Health assuming the lead role in thi s effort . 

6 .  I odine-131 Blocking Agent Program 

A stable form of an iodine-131 blocking agent ( Potas sium 

I odide ) should be maintained in adequate supply for the general 

po_pulation in the emergency pl anning zones surrounding all 
nuclear power plants in .  the Commonwealth . In conj unction with 
PEMA , the Department of Health should develop a speci fic 
Potassium I odide distribution plan as soon as pos s ible , includ
ing provision for availability of Potassium I odide for 
emergency personnel . The Health Department should also develop 
a speci fic education program for health care personnel and the 
public in the emergency pl anning zones outlining procedures for 
its distribution and admini stration . 

1 14 



c .  ECONOM I C  

V .  RECOMMENDAT I ONS AND CONCLUS I ONS 

1 .  Expeditious PUC Dec i s ions on Three Mile I sland 
Economic I s sues 

The Pennsylvania Pub l i c  Uti l i ty Commi s s i on should reach 
dec i s i ons rapidly on the continued inclusion of TMI - 1  in 
Metropolitan Edi s on ' s  rate base , the status of that company ' s  
uti l i ty l i cense , and the amount of costs from the accident that 
should be passed through to consumers . 

The set o f  orders aris ing from the proceedings o f  the 
Pennsylvania Pub l i c  Uti l i ty Collimi s s i on involving Metropolitan 
Edison wi l l  l argely determine the abi l i ty of the uti l i ty to 
serve present and future customers . Thi s Commi s s i on is con
cerned that continued regul atory del ay adds substantially to 
the costs of the accident . Further ,  it recognizes that the 
uncertainty about the regul atory rulings affects business 
deci s ion-making adversely , and that thi s may be counter to the 
economic development obj ectives of the Commonwealth . 

2 .  D i s tribution o f  Costs 

As a result of the accident and subsequent dec i s i ons by 
the Pennsylvania Pub l i c  Uti l i ty Commi s s i on ,  Met�opoli tan Edison 
faces a financial dilemma that must be addressed and resolved 
promptly .  

A l arger portion o f  the acci dent ' s  costs ( than that 
currently being borne ) could be added to GPU shareholders ' 
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responsibility without caus ing irreparable economic reper

cussions to the parent corporation . Shareholders are bearers 

of risks even in highly regul ated industries like electric 

power generation . Addi tiona! dividend reductions might not 

have more than a temporary effect on GPU ' s ability to arrange 

long-term financing . 

The Commission believes that,  in the future , owners of 

nuclear power plants should be required to carry insurance on 

their plants which is adequate to cover the potential costs o f  

clean-up and repl acement i n  th e  event o f  a n  accident . 

Further , because it appears that Congres s  has reaffirmed 

its initial stimulation of and commitment to continued nuclear 

power generation , there is a legitimate claim on the federal 

government to extend some additional financial support . And , 

since precedent exists for extraordinary costs to be passed on 

to both industrial and residential ratepayers , Metropol itan 

Edison ' s  customers can reasonably be expected to share in the 

accident ' s  casts . 

3 .  Summary 

Thi s Commis sion acknowledges that, as a result o f  the TMI 

accident and the subsequent technical and safety modi fications 

mandated by the federal government , nuclear energy will be more 

costly to produce . 

In summary , we urge a speedy resolution of the decisions 

before the Pennsylvania Public Uti lity Commission .  we conclude 

that there should be a sharing of the current and future costs 

of the TMI accident among the federal government , private 

investor-owned uti lity shareholders , and ratepayers . 
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V .  RECOMMENDATI ONS AND CONCLUS I ONS 

D .  EMERGENCY MANAGEMENT 

1 .  Evacuation Possible 

Given the fact that the TMI accident occurred over a 

period o f  several days and involved low levels of radiation 

exposure to the immediate are a ,  th e  Commonwealth ' s emergency 

response structure could have safely evacuated people in risk 

areas if that had become necessary .  However ,  th e  outcome of an 

evacuation may have been in doubt had · the accident occurred 

over a much shorter period of time . 

The Commis sion ' s  study identified problems in planning and 

in resources that must be examined in the event of a faster 

developing or more complex accident . 

The Three Mile I sland accident was a unique event in the 

context of emergency management . The conditions it imposed 

were new . There was inadequate understanding of potential 

radiation amounts and e ffects , and there were problems in 

understanding the technology of events transpiring at the site . 

These factors made the j ob far more difficult,  as might be 

expected in a first-of-its-kind event that potentially 

endangered the health and safety o f  many people . 

2 .  No new nuclear facilities in Pennsylvania should 

receive licenses unless the NRC has concurred with Commonwealth 

and local nuclear emergency response plans . 
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The Commis sion recognizes that the Commonwealth, while not 

authorized to set standards for nuclear power plant operation , 

is responsible for the health and safety of people living near 

reactor s i tes . This responsibility mandates a level of emer

gency pl anning and coordination that wil l  meet the strictest 

guidelines . At the same time , this Commis sion affirms the 

federal responsibil ity to provide timely, clear-cut standards 

applicable to state plans . 

The federal approval process advocated by the President ' s  
Commission on TMI i s  essential to assure the public that no new 
nuclear reactors will start up in areas lacking adequate emer
gency planning , and that uti lities operating nuclear plants 
will help nearby communities to be prepared in case of an 
accident . That proces s  involves coordination of state , local 
and federal pl anning . 

2 . 1  NRC Concurrence 

All state and local emergency plans should be submitted 
for NRC approval ,  and these plans should be reviewed by the NRC 
at frequent interval s  after they receive concurrence . 

• Neither TMI-1 nor TMI-2 should come back on-line 
without concllrrenc

.
e in Pennsylvania ' s  state and 

local emergency plans . 

• The Governor should use all means within his 

power to assure Commonwealth citizens that emer

gency pl anning for areas close to existing 

nuclear pl ants meets strictest standards . 
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2 . 2  Federal Role 

The role o f  the federal government in rel ation to emer

gency management should be to develop pl anning go als and 

obj ectives , to concur in s tate p l ans , and to give needed 

support to s tates in the event of an evacuation , protective 

action , or an advisory simi l ar to that i ssued by the Governor 

on March 3 0 , 1979 . Financial support to assist s tate pl anning 

is desirable and nece s s ary . 

2 . 3 Commonwealth Role 

The role o f  the Commonwealth should be to develop pl ans 

consistent with federal goals and obj ectives , to assist in the 

development of county and local p l ans consistent with federal 

obj ectives , and to execute an evacuation when ordered . P l ans 

should stipulate conditions for evacuation and other· protective 

actions . 

In the absence o f  federal standards , the Commonwealth 

should rely on continually updated pl ans for a ten-mi le radius 

for all fixed nuclear s i tes . I f  clear federal guidel ines are 

l acking , Pennsylvani a pl anners will use their time more e ffec

tively in refining Commonwealth pl ans as refl ected in Annex E 

of the Commonwealth D i saster Operations P l an .  

I f  s trict federal s tandarjs are not developed and applied 

expeditious l y ,  the Commonwealth should j oin with other con

cerned states in press ing for legis l ation providing greater 

state authority in nuclear power pl ant operations . 
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3 .  Guidelines for Local Planning 

Although Commonwealth agencies have achieved progres s  in 

their planning since the accident , the Governor should direct 
the Pennsylvania Emergency Management Agency and the Advisory 
Committee on Atomic Energy Development and Radi ation Control to 
develop guidel ines for detailed written emergency pl ans 
speci fic to each county and municipality within a ten-mile 
radius of any nuclear station in Pennsylvania . PEMA should 
also provide guidelines for five-mi le and 2 0-mile radius pl ans 
that would be available as a reserve . These guidel ines should 
incorporate suggestions made by the Emergency Management Sub
committee found in Appendix J .  

4 .  PEMA ' s  Role 

The role of the Pennsylvania Emergency Management Agency 
should be to assist affected counties in carrying out an 
evacuation or to execute other protective actions when 
neces s ary . Further , PEMA should have the authority to assure 
that strictest standards are followed in county and local 
nuclear emergency plans . 

4 . 1  Authority and Funding 

The Governor ' s  Office should recommend to the Legisl ature 
a series of amendments to Act 323 ( the Pennsylvania Emergency 

Management Act ) , that would : 

• Clari fy and strengthen PEMA ' s  role in helping 

county and local governments to formulate nuclear 

emergency response pl ans . 
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5 .  

Provide a source of  funding for necessary emer
gency management services in areas near nuclear 
reactor sites . The cost o f  necessary emergency 
management services should be part of the cost of  
producing nuclear power . 

commonwealth Interagency Planning Meetings 

The series of ad hoc meetings of an inter-agency group 
under the sponsorship of PEMA should continue until Common
wealth nuclear emergency response plans gain the approval of  
all agencies involved . This  form o f  informal inter-agency 
communication is an ideal way to meet spec i fic problems as they 
arise , and to respond to the evolving federal direction 
regarding nuclear emergency management . 

6 .  General Commonwealth Planning 

The following should be �ddressed in the general Common
wealth nuclear emergency response plan :  

6 . 1  Dosimeters for Emergency Workers 

PEMA should develop a plan as soon as possible for the 
purchase ,  storage , mafntenance and distribution of dosimeters 
for emergency worker use . PEMA should also develop plans to 
train emergency workers in dosimeter reading and cal ibration . 

6 . 2  Hospitals and Nursing Homes 

Emergency plans should include provisions for the early 
warning of  hospitals and nursing homes and should provide 
necessary equipment for these facil ities in the event of evac-
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uation . The Secretary of Health should establish 

communications with al l area hospitals and be prepared to 

advise the Governor on the evacuation of these facilities . 

This recommendation should also cover private health care 

facilities located in emergency planning zones . 

The following recommendations pertain to communications 
and public information : 

7 .  Credibility of Information 

During an accident , reliable information sources for both 

government officials and the public should be established . 
During the emergency , the Governor 1 s Office had access to a 
variety of information sources and officials were able to 
separate fact from speculatfon . However ,  lack of a centralized 
information source for the media until well into the crisis  
caused the public 1 s perception of the accident to be  initially 
clouded . This contributed to the widespread apprehension not 
only of local residents but also among groups at great 
distances from Three Mile I sland . To prevent a similar 
situation from developing in the future , the following are 
recommended : 

7 . 1  Centralized Information Sources 

In the event of a reactor accident with off-site impli
cations : 

• The NRC or a representative designated by the 
President should speak for technical on-site 
matters . 
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• The Governor or· his designated representative 
should be the sole Commonwealth spokesman for 
evacuation or alternate protective action , health 
care and other responsibilities . 

7 . 2  Rel aying Information 

In the event of a reactor accident with o ff-site implic
ations : 

----

• 

• 

• 

• 

• 

<-

The Governor ' s  spokesman should hold public 
briefings at regular intervals to apprise the 
press on the status o f  Commonwealth response to 
the event . 

The Governor or his designated representative 
should maintain constant contact with the 
Pennsylvania Emergency Management Agency . Agency 
representatives 
fully informed 

working at PEMA would thereby be 
o f  the accident ' s  status and 

planned responses . 

The Governor or his designated representative and 
the NRC . or its representative should confer and 
exchange information regularly and frequently .  

Regular communications through emergency manage
ment agency teletype systems should be 
maintained . 

The counties should be adequately briefed . Their  
responsibility in communicating with the public 
should be l imited to relaying information 
necessary to carry out an evacuation or other 
protective action when so ordered . 
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• The utility should not be an official source of  
public information . In the event of an accident 
with consequences limited to the nuclear site ,  
the Pennsylvania Department o f  Environmental 
Resources should be the official source . 

7 . 3  Delegating Authority for Local Response 

A nuclear reactor accident with off-site implications 
initially requires Gubernatorial intervention . The Governor or 
his designee should assume a direct and visible leadership role 
as quickly as possible , consistent with emergency plans and 
legislative mandates . The Governor should consider delegating 
operational command through existing PEMA channels  to an 
individual or office designated by county commissioners in 
affected counties , if the incident so warrants . 

The Commission recommends that the Governor draw up a plan 
for delegating operations command in each ten-mile area with an 
operating or licensed nuclear reactor . Such a plan should 
require designation of the individual or office at the approp
riate level to assume responsibility for directing a localized 
emergency response . 

7 . 4 .  Managing a Nuclear Reactor Crisis  

The Bureau of Radiation Protection in DER should continue 
to hold primary responsibility for radiation protection and 
also be responsible for recommending ge�eral protective actions 
to the Governor . The Secretary of Health should be responsible 
for special advisories in the health area . 

The NRC should speci fically designate its staff person 
authorized to make recommendations to the Governor . .  If this is 
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done in advance of a crisis , the Governor wi ll not have to 
check the authenticity of such recommendations . 

Radiation levels necessary to require an evacuation and 
radii affected by such should be reviewed by a federal task 
force and revised in light of the TMI accident . Knowledge of 
such requirements among decision-makers at all governmental 
levels is neces sary to avoid the degree of confusion that 
existed during the early days of the TMI c�isis . 
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E .  

V .  RECOMMENDATIONS AND CONCLUS I ONS 

LEGAL I S SUES 

1 .  Federal Regulation of Radiation Hazards 

The Commonwealth should participate to the greatest extent 
permitted in the federal government ' s  nuclear licensing and 
rule-making process .  This  would insttre that reasonable 
environmental and safety standards are achieved. 

Federal legislation , particularly the 1946 'Atomic Energy 
Act and its amendments , has prohibited states from regulating 
nuclear power plants on the basis  of radiation hazards to the 
public or releases to the environment . 

2 .  Proposal for Legislation regarding the Environmental 
Acceptability of Proposed Plant Sites 

2 . 1  The Pennsylvania Legislature should be urged to adopt 
legislation which would plan and regulate the sites for and the 
environmental acceptability of proposed and future power plants 
including nuclear power plants . 

2 . 2  Congress  should be urged to adopt legislation grant
ing specific authority to states to determine the environmental 
acceptability of proposed nuclear plant sites . 

3 .  The Price-Anderson Act 

3 . 1  Congress  should be  urged to increase the $560  million 
liability limitation set by the Price-Anderson Act , at least to 
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the extent necessary to reflect the present yalue of the d9l l ar 

in relation to its value in 1957 when the statute was enacted . 

Congress should also consider an increase above $5 million in 

the deferred industry premium plan for each operating nuclear 

reactor . This action would allocate to the nuclear industry an 

appropriate amount of the overall Price-Anderson increase . 

3 . 2  The Commonwealth should review the Price-Anderson Act 

ar.d submit its findings and recommendations to the Nuclear 

Regulatory Commis sion for consideration before 1983 , when the 

NRC will review and report on Price-Anderson to Congress .  

The Price-Anderson Act requires the NRC to submit a report 

on the need to continue or modi fy the provisions o f  

Price-Anderson t o  Congres s  b y  January 1 ,  1983 . Thi s  report is 

to reflect "the conditions o f  the nuclear industry , 

avail ability of private insurance , and the state of knowledge 

concerning nuclear safety at the time ·-�· 

4 .  Pennsylvania Statutes 

The Pennsylvani a Department of Labor and I ndustry should 

review the definitions of radium poisoning and disability ,  as 

included in the Workmen ' s  Compensation Act o f  1915 , as amended 

in 1972 , to ensure that they are adequate in light of current 

medical knowledge . 

In Pennsylvania , the Workmen ' s  Compensation Act of 1972 
provides coverage for employees who have been exposed to 

radi ation and thereby suffer inj ury or disease . Definitions of 

radium poisoning and disability at the time the original 

OCcupational Disease l aws were enacted in 1939 are still 

inoluded within the 1972 .acts . 
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F .  

V .  RECOMMENDATIONS AND CONCLUS I ONS 

LONG-TERM RECOVE�Y 

1 .  Governor ' s  Advisory Committee 

The Advisory couimi ttee on Atomic Energy Development and 

Radiation Control should be reconstituted and charged with 

responsibility 

e fforts . The 

for the Commonwealth ' s long-term recovery 

Commis sion recommends that the Pennsylvania 

Legi s lature adopt an amendment to Act 578 which would re

structure the Advisory Committee ' s  purpose and function . 

The time frame for completion of the Commission ' s  work, as 

set forth in the Executive Order , does not allow for involve

ment of the Commi s sion beyond its initial study and evaluation 
of the accident . However ,  there is need for a centralized body 
to be responsible for continued follow-up for the Commonwealth 
in the di fferent areas investigated by the Commission . It i s  

important t o  continually certi fy the public health and safety 

at existing reactor s ites . 

Act 578 of 1965 established the Advisory Committee for the 

purpose of encouraging " the development and use of atomic 

energy for peace ful purposes , consistent with the health and 

safety of the public" . However , the atmosphere created by 

today ' s  energy dilemma warrants the re-evaluation of the 

original purpose of this Committee . The emphasis of nuclear 

power has shi fted away from the need for development to one of 

control ,  safety assurances and greater pub l ic awareness . As a 

result of the accident at TMI , a maj or responsibility of the 

Commonwealth has been the study and evaluation of the accident , 
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with a continuing responsibility to monitor the long-term 
effects . Thi s  continuing evaluation of nuclear power · and its 
implications should now become the maj or purpose of this  
Advisory Committee . 

1 . 1  Interim Measures 

Until the necessary amendments are adopted by the Legis
lature , the Governor should do the following : 

• 

• 

• 

Appoint new members to the Committee as soon as 
possible . 

Designate the Secretary of Health as an ex-
officio member . 

Direct the Committee to meet on a regular basis  
to  carry out duties charged to  i t .  Those duties 
might include , but not be limited to the 
following : 

Reviewing TMI-2  clean-up activities . The 
Advisory Committee should work closely 
with the Department . o f  Environmental 
Resources in recommending positions to be 
taken by the Commonwealth in ongoing 
Nuclear Regulatory Commission proceedings . 

Recommending the development o f  edu
cationai programs on nuclear power to be 
carried out by appropriate agencies and 
institutions . Special information on 
radiation health is urgently needed by 
people living close to TMI so that they 
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may understand the effects ( or lack there
o f )  from clean-up events . 

Reviewing the refinement by PEMA of exist
ing ten-mile emergency plans and 
alternative protective action strategies 
for incorporation into Annex E of the 
Commonwealth ' s  Emergency Plan .  

Reviewing work being done by federal 
agencies 
matters . 

programs , 
research 

involved with post-accident 
This w i l l  include monitoring 

emergency planning , long-term 
and analysis activities , and 

recovery programs . 

Reviewing Commonw�alth inter-agency pro
grams related to

1 
TMI , and coordinating 

future recovery e fforts . 

Reviewing federal and Commonwealth legis
lative initiatives in the area of nuclear 
power plant regulation and emergency 
management planning . This should include 
efforts to monitor and comment on federal 
regulations . 

Reviewing the purchase of equipment and 
training of personnel for the community 
monitoring program outlined in the 
Commission ' s  recommendations . 

Monitoring long-term economic implications 
of the accident . 
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1 . 2  Advisory Committee Staff 

The Advisory Committee should be supported by a small 

full-time staff housed in DER . 

2 .  Public Education Program 

Public awarenes s  and education on nuclear power are 

essential for e ffective Commonwealth emergency pl anning and 

response for nuclear emergencies . Development of education 

programs has been designated as a state and local respon

sibility .  Thi s  Commission recommends that the Advisory 

Committee on Atomic Energy Development and Radiation Control be 

the coordinator for Commonwealth programs . 

Recommended programs include : 

• 

• 

An education program which would be directed 
toward the general public and included in the 

educational pro�1!1s"' 'at 
·
a

·
l l  . ievels . Sub j ects . o f 

importance are nuclear · power p l ant operation , 

radiation and its health e ffects , protective 

actions , etc . 

There is also need for more speci fic education programs 

directed toward spec i fic groups : 

• A program should be established for the popu

lation living within the emergency pl anning zones 

o f  nuclear power pl ants . Specific information 

should be included on evacuation pl ans , shelter

ing and the availability ,  distribution and 

procedure for administration of potass ium iodide . 

1 3 1  
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• 

• 

• 

• 

• 

• 

There should be a program of continuing education 
for all health professionals on radiation health , 
radiation medicine and handling of contaminated 
personnel . Radiation health information should 
also be incorporated into the curricula of the 
various health professions taught in the Common
wealth . 

Special instruction for farmers should be pro
vided on care of livestock and crops during 
nuclear emergencies . 

Special education programs are needed for certain 
religious groups ( Amish ) who do not have access 
to conventional communication methods such as 
telephones , TV or radio ,  and who do not attend 
public schools . 

In cooperation with the state colleges and uni
versities , periodic seminars should be held to 
provide basic radiation information to government 
officials , the media and other related groups . 

All levels of emergency management personnel 
should receive training in radiation health and 
terminology,  in addition to war-time nuclear 
emergency education . Programs of this type are 
offered by the NRC , and the Commonwealth ' s  pri
mary concern is  that all emergency personnel 
attend these or similar programs . 

Although education for nuclear site workers on 
occupational safety measures and emergency 
procedures is a primary responsibility of the 
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3 .  

utility and the NRC , the Commonwealth should have 

assurance that these programs are cont1nually 

implemente d .  

Community Radiation Monitoring 

The Department of Environmental Resources/Bureau of 

Radiation Protection should desiqn, implement and supervise a 

pilot community radiation monitoring program . A program o f  

th i s  type would assure local officials and residents o f  having 

quick access to information on environmental radiation levels . 

Monitors could be set 
_
up in one community near Three Mile 

I sland and one near the Beaver Valley/Shippinqport plants . The 

program should focus on providing appropriate equipment and 

training for personnel who will be using i t .  At the end of one 

year , the program ' s  effectivenes s  should be evaluated in a 

report submitted to the reconstituted Atomic Enerqy Advisory 

Committee . 

4 .  Federal Assistance when Disaster Relief Act i s  not 

Invoked 

The United States Congress should desiqn a proqram simi l ar 

to present provisions of the Federal Disaster Relief Act to 

quarantee federal financial assistance to states in nuclear 

accident situations when an emergency is not decl ared , but 

during which financial assistance is required . This program 

should include compensation for local governments which experi

ence extraordinary costs as a result of an incident . 

Federal support to the Commonwealth during the initial 

crisis period was · adequate , but support for follow-up 

activities was not as strong· as the commonwealth believed it 

would be . There is a need for a special proqram to quarantee 
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federal assistance in instances when an emergency is not 

declared , but during which documented emergency services are 

required . 

5 .  Job Protection 

The Pennsylvania Legis lature should adopt legislation 
prohibiting j ob termination or discrimination against persons 
providing volunteer services during a defined emergency period . 

The success of handling emergency situations depends not 

only on the efforts of those in emergency management positions , 

but also on the efforts of volunteers . Since volunteer support 
is essential during an accident , they should not stand the risk 

of los ing their j obs as a result of their cooperation with 

emergency agencies . 

6 .  Completion of TMI-2 Clean-up 

In the - event Metropolitan Edison · or GPU Nuclear Corpor
ation cannot continue with clean-up .operations at UJi.it 2 due to 
financial , legal or other constraints , the federal government 
should as sume that responsibility without delay . It is in the 
public interest for the clean-up to proceed regardless of the 
utility ' s  status . Further , the Governor should request the 
federal government to assume ful l  authority for clean-up 
operations if he has reason to believe that the utility no 
longer has the techilical or management expertise to ful fill 
those duties .  
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Commonwea l th  of Pennsy lvan ia  GOVERNOR'S  OFF ICE 
E XECUTI V E  ORDER 

Moy 14, 1979 

Commillion to S1Ucly .,d E .. lua111 tho Comoquancn of tho lncidimt .t Three Mile 1-

B 

W H E R EAS, our Commonwealth has undergone an unprecedented crisis as the 
Three Mile I sland nuclear power plant near M iddletown, Pennsylvania; 

W H E R EAS, the precise consequences of these occurrences remain unknown; and, 

197&-3 

W H E R EAS, the ascertainment of such consequences, and the facts surrounding the incident, as precisely 
as possible, is necessary to protect the safe1y and welfare of the region and to take every 
possible precaution against a recurrence of such an incident; and, 

WH E R E AS, it is imperative that the best possible civil defense and emergency preparedness capacity 
be maintained to respond to any such future crisis, if necessary; and, 

W H E R EAS, this incident may involve possible health consequences, physical and psychological, of a 
type and duration not now known; and, 

W H E; R EAS, this incident may involve adverse environmental consequences of a nature, extent, and 
duration not now known; and, 

W H E R EAS, this incident has occasioned economic loss and harm to our Commonwealth and its citizens, 
of an extent and duration yat to be ful l y  ascertained; and, 

W H E R EAS, the Governor has an obl igation to proiect the health, safety, and wel l-being of the citizens 
of this Commonwealth to the utmost of his powers and abil ities; and, 

WH E R EAS, public safety, health, wel l-being, and confidence require that the consequences of the 
incident at the Three Mile I sland facil ity be ascertained with the greatest precision possible. 

NOW, TH E R E F O R E ,  I, Dick Thornburgh, Governor of the Commonwealth of Pennsylvania, do 
hereby establish a Commiaion to Study end Evalulltll the Consequences of the Incident at Three Mile 
Island (hereinafter referred to as the "Commission " ) ,  as hereinafter sat forth: 

1 .  Purpose of th e  Commiaion. The Commission is established t o  ascertain, a s  precisely as 
possible: 

a. The consequences of the incident at Three M i le Island and any facts surrounding the 
incident which may be germane; 

b. The adequacy of preparedness· and response by all parties involved, including local and 
state government, and the nature and adequacy of interaction with the federal government, during the 
crisis period following the i ncident; 

hge l ol l 
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c.  The existence, nature, and extent of health effects, physical or psychologica l ,  to any 
portion of the popu lace as a resu lt of the i ncident; 

d .  The existence, nature, extent, and duration of any adverse environmental consequences 
as a resu lt of the i ncident; and 

e. The nature and extent of economic loss and harm to the Commonwea lth and its 
citizens occasioned by the i ncident. 

2. Functions of the Commission . The Comm ission shal l :  

a .  Seek and obtain  from a l l  avai lable sources such informat ion,  written o r  test imonia l ,  
technical or lay, as may be necessary to fu l fi l l  the purposes for which it i s  created ; 

b.  Analyze, assess, and evaluate a l l  such i n formation and make recommendations on 
what, if  any, precautions and remedies may be appropriate in view of the incident, i nclud ing:  

( 1 )  Changes i n  relevant laws, regu lations, and procedu res; 

(2 )  Changes i n  the administration and enforcement of relevant laws, regu lations, and 
procedu res; 

(3) Changes in  civil defense plans and emergency preparedness; 

(4) Health tests and precautions, and obta in ing necessary funding for same; and 

(5)  Economic aid and relief, and sources of funding for same. 

c. Cooperate and coordi nate, to the extent possible,  with other responsible comm issiOflS 
and committees conducting s imi lar  reviews and assessments. 

3. Appointment of Members. a.  The Comm ission shal l consist of fourteen members, to be 
appointed by the Governor as fol l ows: 

( 1 )  The Lieutenant Governor, who wi l l  serve as Chairman; 

(2 )  The Secretary of Environmental Resources; 

(3) The Secretary of Health; 

(4) The Secretary of Revenue; 

(5)  The Secretary of Commerce; 

(6) The Secretary of Community Affa irs ;  

(7 )  The Secretary of P ub l ic  Welfare ;  

(8) T h e  Secretary o f  Agriculture; and 

(9)  Six citizens of the Commonwealth, including persons knowledgeable about 
nuclear science and medicine, emergency preparedness, and economic analyses. 

Page � of ! 
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b. Citizen members of the Commission sha l l  not be compensated for their services but 
shal l  be entitled to reimbursement for expenses necessari ly incu rred, in accordance with procedures 
established by the Governor's office. 

c. Commonwealth officials serving on the Comm ission sha l l  do so as part of the perfor· 
mance of their duties in  their respective areas of responsibil ity and expertise. 

4. Process and Procedure of the Commission. 

a .  The Commission sha l l  adopt such rules of procedure and operation , hold such hearings, 
and receive such reports and evidence as may be necessary and desirable to fu lfi l l  the purposes and 
perform the functions for which it is created. 

b. The Commission may use the resources of the Office of State Planning and Develop· 
ment and such other staff and support resources as the Chairman determines are necessary. 

and feasible. 
c. The Commission shal l  make such report or reports to the Governor as are appropriate 

d. The Commission shal l  make every effort to complete its work within six months. 
Upon completion, the Commission shal l  cease to function and this Order is thereafter rescinded. 

Page .! of ;! 
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SUBCOMMITTEE ASSIGNMENTS 

Emergency Management 

General Frank Townend , Chairman 
Sec . Wil liam Davis 

(until  Oct . 30 , 1 9 7 9 )  
Mayor Robert Reid 
Sec . Clifford Jones 
Acting Sec . Shirley Dennis 

( s tarting Oct . 30 , 1979 ) 

Environmental Impact 

Dean Nunzio J.  Pa lladino , Cha irman 
Sec . Penrose Hal lowell  
Sec . Clifford Jones 

Economic Impact 

Ms . Anita Summers , Chairman 
Sec . James Bodine 
Sec . Wi lliam Davis 

(unti l  Oct . 30 , 1 9 7 9 )  
Acting Sec . Shirley Dennis 

( s tarting Oct . 30 , 1979 ) 
Sec . Howard Cohen 
Sec . Helen O ' Bannon 
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Legal 

Justice Thomas W. Pomeroy , Jr . 
Chai rman 

General Frank Townend 
Sec . Clifford Jones 

Health Impact 

D r .  Niel Wal d ,  Chairman 
Sec . Gordon MacLeod 

(unti l  Nov . 1 ,  1 9 7 9 )  
Sec . H .  Arnold Muller 

( s ta rting Dec . 1 ,  1979)  
Sec . Helen O ' Bannon 

Programs & Recovery 

Mayor Robert Reid , Chairman 
Sec . William Davis 

(until Oct . 30 , 1 9 7 9 )  
Acting Sec . Shirley Dennis 

( starting Oct . 30 , 1 9 7 9 )  
Sec . Howard Cohen 
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APPENDIX C 

METROPOLITAN EDI SON TLD STATION LOCATIONS 

LOCATION DESCRIPTiON* 

0 . 4  miles N of s i te at N Weather Station 

lCl 2 . 6  miles N of site at Middl etown Substation 

2S2 0 . 7  miles NN� of site on l ight po le in middle of North Br idge 

4 S2 * *  

4Al 

4 Gl * *  

5 S 2 * *  

SAl * *  

7Fl * *  

7Gl 

8 C l * *  

9 S 2  

9Gl 

l OBl 

l l Sl * *  

1 2 B l  

1 4 S l  

lSGl * *  

1 6 S l * *  

1 6Al 

0 . 3  miles ENE of s i te on top of dike , Ea st Fence 

0 . 5  miles ENE o f  s i te on Laurel Rd . ,  Met . Ed . pole # 6 6 8 - 0L 

1 0  miles ENE of s i te at Lawn - Met .  Ed . pole # Jl 8 1 3  

0 . 2  miles E of site o n  top o f  dike , Ea st Fence 

0 . 4  miles E of site on north s ide o f  Observation c Bu ilding 

9 miles SE of s i te at Drager Farm o f f  Engle ' s  Tol l gate Road 

1 5 miles SE of site at Columbia water Treatment Plant 

2 . 3  miles SSE o f  s i te 

0 . 4  miles S o f  site at south Beach o f  Three Mile I s land 

13 miles S of s i te in Met .  Ed . York Load Di spatch Station 

1 . 1  milas S SW o f  site on south beach o f  She l l y  I s land 

0 . 1 mi l e s  SW of s i te on dike wes t  o f  Mechanical Draft Towers 

1 . 6  miles WSW of site adj acent to Fi shing creek 

0 . 4  miles WNW o f  s ite at Shel ley I s land picnic area 

15 miles NW o f  site at We st Fairview Substation 

0 . 2  miles NNW of site at gate in fence on we st s ide of Three 
Mile I sland 

0 . 4  mi l e s  NNW o f  s i te on Kohr I s land 

*Al l di stance s  measured from a point midway between the Reactor 
Building o f  Uni t s  One and TwO .  Al l 2 0  stations had Tel edyne
I sotopes Environmental TLD ' s .  

" * Stations with Radiation Management Corporation ( RMC )  TLD ' s .  Data 
Obtained with RMC TLD ' s  at these locations are designated by adding 
the l etter " Q " a s  a suffix to the station code . 

� I -� 1 /ff/Jt-7 1 4 0  
• 
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APPENDIX C 

METROPOLITAN EDISON TLD DATA - RADIATION EXPOSURES 

�
( 1 )  

FOR PERIODS ENDING 0 4 / 0 6 / 7 9  

1 2 / 2 7 / 7 8  
- 03 / 2 9 / 7 9  

Exposure Period 

0 3 / 2 9 / 7 9  0 3 i 3 1 / 7 9  
-03 / 3 1 / 7 9  -04 / 0 3 / 7 9  

04 / 0 3 / 7 9  
-04 / 0 6 / 7 9  

mR ± std . deviation p e r  exposure period ( includes background) 

l C l  2 0 . 1 ± 1 . 3  3 . 2:1:0 . 7  l .  4±0. 4 0 . 5±0. 1 
7 F l  24 . 1 ± 1 . 8  1 . 1 ± 0 . 1 0 . 5±0 . 5  0 . 9±0. 1 
7 F l Q  2 3 . 3±0 . 5  0 . 8±0 . 2  1 .  5 ± 0 .  2 0 . 9±0. 0 
1 5G l  1 8 . 4±2 . 0  l .  9±0 . 3 -0 . 7 ± 0 . 1 0 . 5:1:0 . 0  
1 5GlQ 1 7 . 6±0 . 6  1 . 1 :1:0 . 1 0 . 8:1:0. 1 0 . 7 ±0 . 2  
1 2B l  1 6 . 3±0 . 9  9 . 4:!:1 . 6  0 . 2±0 . 3  1 . 2± 0 . 2 
9Gl 2 1 . 3± 1 . 4  1 . 4± 0 . 1 ( 3)  0 . 1 ±0 . 2  0 . 6:1:0 . 1 
SAl 1 8 . 6:1:1 . 0  7 . 7±2 . 5  3 . 0:1: 1 . 2  8 . 3:1:2 . 8  
5Al Q 1 6 . 1 :!: 1 . 3  5 . 4 :!: 1 . 0  5 . 2:!:0 . 9  2 . 0:!:0 . 6  
4Al 2 0 .  2:!: 1 .  3 34 . 3±8 . 6  4 1 . 4 :!:8 . 5  2 . 2:!:0 . 4  
2S2  4 3 . 7 :!:4 . 4  3 2 . 5:!:5 . 6  3 . 4:!:0. 6 0 . 9 :!:0 . 2  
1 S 2  _?7 . 9:1:1 . 9  2 0 . 0:!:3 . 4  -0. 1 ±0 . 1 0 . 6:!:0 . 1  
1 S2Q 95 . 7 :!:5 . 0  1 5 . 3:!:3 . 2  l .  3:!:0 . 1 0 . 8:!:0 . 1 
1 6 8 1  1 044 . 2:!: 1 28 . 2  83 . 7 :!: 1 7 . 5  7 . 0±0 . 7  1 . 5:!:0 . 3  
1 6 S lQ 9 2 9 . 4:!:90 . 5  6 1 .  6 :!: 1 2 . 2 5 . 6:!: 1 . 0  1 . 3:!:0 . 5  
l l S l  2 1 6 . 0:!:24 . 1  1 07 . 1 :!: 1 2 . 7  45 . 0:!:15 . 2  2 1 . 8:1:7 . 3  
l l S l Q  1 68 . 5:!: 1 5 . 6  7 5 . 7 ± 1 2 . 7  3 5 . 2:1:3 . 3  1 4 . 2 :!: 1 . 1  
9S2 25 . 0±3 . 0  2 5 . 3:!:2 . 6  4 . 6± 1 . 0  1 . 8±0 . 3  
4S2 35 . 5±4 . 3  1 2 4 . 3±32 . 7  28 . 0:!:9 . 1  7 . 9±2 . 3  
4S2Q 3 1 . 4± 1 .  6 7 1 . 4:!: 1 3 . 0  2 1 . 3± 6 . 6 .  4 . 7 :!:0 . 4  
5S2 30 . 5± 1 . 3  4 9 . 3 ± 1 1 . 2  2 6 . 7 ±5 . 3  1 5 . 5±5 . 0  
5S2Q 27 . 7 ±4 . 0  3 6 . 6±0 . 8  2 1 . 2±3 . 1  1 1 . 5:!:2 . 4  
4Gl 1 7 . 2:!:2 . 1  l .  2±0.  2 0 . 6:!:0 . 2 0 . 6:1:0 . 1 
4GlQ 1 7 . 7±0 . 1 0 . 6:!:0 . 1 1 . 4± 0 . 1 0 . 7 :!:0 . 1  
8Cl 1 3 . 0:!:0 . 3  1 0 .  7± 1 .  6 l .  7 :!:1 . 1  1 . 3:!:0 . 4  
8ClQ 1 2 . 6:!:0 . 6  8 . 4± 1 . 0  2 . 6±0 . 2  1 . 1 :!:0 . 1  
7 G l  2 5 . 8±0 . 6  ( 2 )  1 . 0:!:0 . 1  -0 . 5 :!: 0 . 0 0 . 8:!:0 . 0  
1 6Al 907 . 7:!:49 . 4 ( 2 )  45 . 1 ±2 . 1  l .  7 :1: 1 . 1  0 . 9:1:0 . 1 

1 4 S l  
4 5 3 . 4 :!:1 2 . 2 ( 2 )  48 . 8±8 . 6  9 . 5±4 . 3  l .  5:!:0 . 4  1 3 1 . 2±2 0 .  h> 
1 48 . 3:!:9 . 7 ( 2 )  l OB l  4 0 . 6:1:3 . 5 ( 2 )  1 4 . 9±0 . 9  0 . 4:!:0 . 3  1 . 1 ±0 . 2  

3 6 . 6:!: 1 . 3  

( 1 )  Suffix "Q" indicates RMC data ; otherwise data are from Teledyne 
Isotopes . 

(2 )  Results f o r  6-month exposure period 09 / 2 7 / 78-03 / 2 9 / 7 9 .  
( 3 )  Additional values f o r  SAl : 7 . 8± 1 . 5 ,  7 . 4± 1 . 2 .  

(From the Ad Hoc Population Dose Asses sment Report ,  Kay 1 0 ,  1 9 7 9 )  

1 4 1  
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RESULTS OF NRC DOSIMETERS EXPOSED 
APRIL 1 ,  1 9 7 9  THROUGH MAY 1 ,  1 9 7 9  

AND APRIL 5 ,  1 9 7 9  THROUGH MAY 3 , 1 9 7 9 (*) 
(From NUREG 0637 , u . s .  Nuclear Regulatory Commission , January , 1980) 

Gross Reading (a) 

� S tation No . � Direction mR Location 

356° N N- la* 2 . 4  mi 5 . 2±0 . 5* 
N- 1 2 . 6  mi 358° missing Middletown 
N- lc* 3 . 0  mi 00 miss ing* 
N- le* 3 ; 5  m1 349° 5 . 0±0 . 3* 
N- lf* 4 . 0  mi 3 5 1 °  5 . 0±0 . 3* 
N-2 5 . 1  mi 00 5 . 2 ±0 . 3  Clifton 
N-3 7 . 4  mi 60 5 . 5:!:0 . 3  HuDDDelstown 
N-4 9 . 3  mi 00 5 . 6:!:0 . 2  Union Deposit 
N-5 1 2 . 6  mi 30 5 . 6:!:0 . 2  

NNE NE- 1 0 . 8  mi 25° 4 . 9:!:0 . 5  North Gate 
NE-2 1 . 8  mi 19° 4 . 9:!:0. 5 Geyers Ch . 
NE-3 3 . 1  mi 1 7 0  5 . 7:!:0 . 3  Township school 

NE NE-3a* 3 . 6  mi 44° 4 . 9 ±0 . 4* 
NE-4 6 . 7  mi 47° 5 . 5±0 . 3  

ENE E- 1 0 . 5  mi 6 1 °  8 . 2:1:0 . 9  
E-5 (E- l a )  0 . 4  mi 90° 7 . 9:!: 1 . 1  
E-3 3 . 9  mi 94° 6 . 7±0 . 4  Newville 
E-4 7 . 0  mi 94° 5 . 9±0 . 5  Elizabethtown 

ESE E-2 2 . 7  mi l l 0° 5 . 3:!:0 . 5  

SE SE-4 4 . 6  mi 137° 7 .  7 :!: 1 . 2  Highway 441 
SE-4a* 5 . 0  mi 146° 5 . 0±0 . 4* 
SE-5 7 . 0  mi 135° 5 . 7:!:0 . 5  Bainbridge 

1 5 1 °  SSE SE-1 - 1 . 0  mi 1 5 . 7 ±2 . 5  
SE-2 1 . 9  mi 162° 8.  9 ± 1 . 0 Falmouth 
SE-3 2 . 3  mi 160° 7 . 6± 1 . 3  Falmouth 

s S-1 3 . 2  mi 1 69° 7 . 3:!:0 . 7  York Haven 
S-la* 3 . 35 mi 173° 5 . 0:1: 0 . 4* 
S-2 5 . 3  mi 1 7 8° 5 . 9±0 . 5  Conewago Heights 
S-3 9 . 0  mi 1 8 1 ° 7 . 6:!:0 . 3  Emigsville 
S-4 12 . 0  mi 1 84° 6 . 3:!:0 . 4  Woodland View 

ssw SW- 1 2 . 2  mi 200° 6 . 1 :!:0 . 6  Bashore Island 
SW-2 2 . 6  mi 2 0 3° 7 . 8±0 . 6  Pleasant Grove 

2 2 5° sw SW-3 8 . 3  mi 5 . 9 :!: 0 . 4  Zions View 
SW-4 1 0 . 4  mi ::! 2 5° 6 . 5 ± 0 . 5  Eastmont 

1 4 :1.  



Table l 

TMI Area1 Manufacturing Employment By Industry , Actual and Predicted , 
April september 1 9 7 9  

( Thousands of Employees , Not Seasonally Adj usted ) 

April � � July August SeEtember 

ALL Actual Pred . Actual Pred . Actual Pred . Actual Pred . Actual Pred . Ac tual Pred . 
MANUFACTURING 182 . 5  177 . 2  181. 3 178 . 5  184 . 4  183 . 5  183 . 5  179 . 6  18 5 . 3 17 6 . 6  1 8 3 . 4  1 8 0 . 2  

Durable Goods 1 0 5 . 5  1 03 . 1  1 0 5 . 4  �04 . 6 1 08 . 3 1 0 7 . 5  1 0 8 . 2  1 0 6 . 1  1 0 9 . 0  1 0 2 . 3 1 0 7 . 5  1 0 6 . 1  

Primary & 
Fab . Metal s  3 1 . 5  2 9 . 5 3 1 . 1 2 9 . 6  31 . 7 3 0 . 0  3 1 . 7  2 9 . 8  3 1 . 9  3 0 . 0  3 1 . 8 2 9 . 8  

Machinery 4 2 . 9  4 2 . 8  4 3 . 1  4 2 . 5  4 3 . 9  4 3 . 1  4 3 . 9  4 2 . 7  4 4 . 2  33 . 8 2 4 3 . 7 4 3 . 3  

Other 3 1 . 3  3 1 . 5  3 1 . 2  32 . 6  32 . 7  3 3 . 4  3 2 . 6  3 3 . 0  32 . 9  3 2 . 8  32 . 0  3 2 . 8  

Nondurable 
Goods � 7 5 . 2  7 5 . 9 7 5 . 0  76 . 1  7 5 . 7 7 5 . 3  74 . 9  7 6 . 3 7 5 . 2  7 5 . 9 7 5 . 1  

Food & 
Kindred 2 0 . 1  2 0 . 0  1 9 . 4  2 0 . 0  1 9 . 6  1 9 . 8  2 0 . 4  1 9 . 9  2 1 . 0 1 9 . 8  2 0 . 9 1 9 . 7  

Textile & > 
Apparel 2 2 . 5  2 2 . 0  2 2 . 2  2 2 . 0  2 2 . 0  2 2 . 0  2 1 . 3  2 1 . 8  2 1 . 0 2 1 . 9 2 1 . 3  2 1 . 9  "' 

"' 1:'.1 
Leather & !21 c 
Products 7 . 7  8 . 0  7 . 5  8 . 0  7 . 6  8 . 0  7 . 0  7 . 9  7 . 4  7 . 9  7 . 1  8 . 0  1-t 

X 

Other 2 6 . 8  2 6 . 4  2 6 . 9  2 6 . 4  2 6 . 9  2 7 . 1  2 6 . 6  2 7 . 1  2 6 . 9  2 7 . 2  2 6 . 6 2 6 . 8  ? 
>-3 
"' �Harrisburg , York , Lancaster , and Lebanon Labor Market Areas . tr ,_. 

LOw number relates to strike activity in non-TMI area . (I) 
,_. 
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N Tab le 2 
., 

TMI Area 1 .... Nonmanufacturing Employment by Indus try , Actual and Predicted , � Apr il - S ep tember 1 9 7 9  !-< 
"' 

(Thousands of Emp loyees , Not Seasonally Adjusted) 

1><1 H � April !:!!Y. June July Augus t S eptember 
"' Actual Pred , Actual Pred . Actual Pred . Actual Pred . Actual Pred . � All NON- Ac tual Pred . 

MANUFACTURING 3 7 2 . 3  372 . 6  37 6 . 2  377 . 9  377 . 4  378 . 6  373 . 7  3 7 2 . 2  372 . 6  372 . 1  373 . 3  37 0 . 7  

Contract 
Cons truc tion 2 3 . 6  24 . 3  24 . 7  25 . 5  25 . 3  25 . 7  26 . 0  26 . 5  25 . 7  26 . 5  25 . 6  26 . 4  

Trans . & P . U .  30 . 9  30 . 7  3 1 . 0  3 1 . 0  31 . 4  3 1 . 2  31 . 2  30 . 5  3 1 . 3  30 . 6  3 1 . 1  3 1 . 1  

Who lesale & 
Retail Trade 1 1 8 . 2 1 1 4 . 1  1 1 8 . 2 1 1 5 . 1  1 1 8 . 2  1 1 5 . 0  1 1 7 . 5  1 1 2 . 8  1 1 7 . 4  1 1 2 . 6  1 1 6 . 4  1 1 3 . 0  

Fin . ,  Ins . 
and R . E .  2 2 . 4  22 . 7  22 . 3  23 . 0  22 . 7  23 . 4  22 . 6  23 . 6  22 . 7  23 . 6  22 . 7  23 . 2  

Other 8 0 . 2  8 1 . 7  8 1 . 6  8 1 . 9  83 . 0  82 . 0  82 . 8  8 1 . 7  82 . 9  81 . 7  83 . 1  8 1 . 9  

1Harrisbur g ,  York , Lancaster , and Lebanon Labor Marke t Areas . 
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Decontamination 
for decommiss ioning 

Decontamination 
and refurbishment 

Plant removal 

New Plant 

New fuel and 
start-up 

TOTAL 

Table 5 

SUMMARY OF EXPENDITURES FOR REPLACEMENT CAPAC ITY 
(mill ions of dollar s )  

Refurbi shment Plant Replacement 
coal Nuclear 

$ 1 7 9  $ 2 1 6  $ 3 9 8  

7 0  9 0  1 0 5  

Old Site New S1te Old S1te 
� Med High � Med H1gh � Med H1gh 

New Site 
Low Med H i g h  

$ 9 7  $ 1 0 7  $ 1 3 1  $ 9 7  $ 1 0 7  $ 1 3 1  $ 9 7  $ 1 0 7  $ 1 3 1  $ 9 7  $ 1 0 7  $ 1 3 1  

6 0  8 5  1 1 0  

3 1 1  3 1 1  3 7 3  

6 0  8 5  1 1 0  

4 3 0  4 7 8  5 7 4  

6 0  8 5  1 1 0  

3 8 1 ' 4 0 1  4 7 8  

6 0  8 5  1 1 0  

6 2 3  7 8 2  9 3 5  

$ 2 4 9  $ 3 0 6  $ 5 0 3  $ 4 6 8  $ 5 0 3  $ 6 1 4 $ 5 8 7  $ 6 7 0  $ 8 1 5  $ 5 3 8  $ 5 9 3  $ 7 1 9  $ 7 8 0  $ 9 7 4  $ 1 1 7 6  

source : SRI Final Report ,  Economic Impact of the Accident at Three Mile Island , 
SRI Proj ect 8 6 9 8 , p .  4 5 • 
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APPENDIX D ,  Table 6 

Table 6 

DECOMMIS SIONING COSTS FOR TMI- 2  
(Mil lions of Dollars ) 

Low Medium 
Initial decontamination $48 ---ssr 

Fue l removal 8 8 

Final decontamination 20 2 0  

Licens ing 1 0  1 0  

G&A 1 1  1 3  

Subtotal $ 97 $ 1 0 7  

Removal of structures 6 0  8 5  

Total $ 1 5 7  $ 1 9 2  

1 4 9  

�igh 
7 6  

8 

2 0  

1 0  

1 7  

$ 1 3 1  

1 1 0  

$ 2 4 1  
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I. REFERENCES 

COMMONWEALTH OF PENNSYLVANIA 
DISASTER OPERATIONS PLAN 

ANNEX E 

NUCLEAR INCIDENTS 
(FIXED FACIUTY) 

A. State Council of Civil Defense Act of 1 95 1 ,  P.L. 28, as amended. 

APPENDIX E 

B. Atomic Energy Development and Radiation Control Act, January 28, 1966, P.L. 1 625, as 
amended. 

II. PURPOSE 

A. Establish policies and procedures for emergency response to fixed facility nuclear incidents 
within the Commonwealth. 

B. Assign responsibilities to State agencies, and county and local governments in responding to 
a fixed facility nuclear incident. 

Ill. SCOPE 

A. Provides guidance for the preparation of detailed plans and procedures for warning the 
public of nuclear fixed facility incidents. 

B. Provides a basis for the preparation of county and local emergency response plans for 
nuclear incidents. 

C. Identifies technical and operational responsibilities for fixed nuclear facility incidents. 

IV. DEFINITIONS 
A. Nuclear Incident: The uncontrolled release of radioactive material. 

B. Classes of nuclear incidents based upon offsite consequences: 

I .  Class I :  Includes those incidents which have no off site radiological consequences but 
which arouse public concern. These incidents may require the support of offsite service 
organizations (fire fJghting and ambulance services). 

2. Class II: Includes those incidents which involve an actual loss or major reduction in the 
protection provided for public health and safety, such as; fire in safety related 
equipment, security breaches, or accidents which produce effluents in excess of that 
permitted for continuing operation. 

3. Class III : Includes incidents of sufficient severity for offsite organizations to take action 
to protect populations from direct exposure and inhalation hazards. 

C. Mode of Discharge : Discharge of radioactivity to surface water, to the atmosphere or both. 

E-1 
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APPENDIX E 

D. Protective Action Guides: Quantitative dose projections which indicate the need for some 
action to be taken in avoiding the exposure. 

E. Fixed Nuclear Facility: A site where nuclear materials are employed in an operation which 
could cause a nuclear incident. 

F.  Facility Operator: The management person or persons responsible for the operation of a 
fixed nuclear facility at the time of and during recovery from a nuclear incident. 

V. SITUATION 

A. Peacetime nuclear incidents include situations ranging from uncontrolled release of a small 
quantity of radioactive material with no casualties or damage to incidents causing 
widespread dissemination of radioactive material which could result in casualties and 
extensive property damage. 

B. Fixed nuclear facility sites are : 

I .  Power Plants: 

a. Three Mile Island Nuclear Power Station, Dauphin County 

b. Beaver Valley Power Station, Beaver County 

c. Shippingport Power Station, Beaver County 

d. Peach Bottom Atomic Power Station, York County 

e. Susquehanna Steam Electric Station, luzerne County ( 1 980) 

f. limerick Generating Station, Montgomery County ( 1 98 1 )  

2 .  Fabrication Plants: 

a. Westinghouse Cheswick, Westmoreland County 

b. Babcock and Wilcox, Armstrong County 

C. The warning time before a nuclear incident may vary from none to hours or days. For most 
incidents there will be very little warning time. 

D. Areas contaminated or threatened by radiation could require the population to seek 
protection in shelters or to be evacuated. 

E. The offsite radiologi�al effects of an incident on populated areas are dependent upon the 
mode of discharge, population distribution, weather and terrain. 

VI. CONCEPT OF OPERATIONS 

A. Offsite operations in response · to emergencies at fixed nuclear facilities are distinct from 
other emergencies only in the technical aspects of the materials involved. 

B. County and local governments have primary responsibility for offsite response to a nuclear 
incident and will provide the initial response to the incident. 
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E. The Federal government will provide assistance upon request by the Governor. 

F. During peacetime the Bureau of Radiological Health , Department of Environmental 
Resources will determine levels of radiation in the environment and recommend emergency 
measures to protect the public from exposure. 

G. Appendix I provides the notification channels for response to nuclear incidents. 

H. Appendix 2 provides a list of selected references relating to emergency planning and 
response to nuclear incidents. 

VI RESPONSIBILITIES 

A. Coun ty Civil Defense/l.ocal Government Civil Defense 

I .  Coordination with local Authorities 

2. React to initial Notification by Facility Management 

3.  Alert and Warning of Local Population 

4. Emergency Services 

5. Situation Analysis 

B. Bureau of Radiological Health (DER) 

I .  Radiological Monitoring 

2. Accident Assessment 

3. Notification of Federal Authorities 

4. Recommendation of Protective Actions 

5. Recommendations for Protection of Potable Water and Food 

6.  Recommendations for Recovery and Reentry 

C. State Council of Civil Defense 

1 .  Issue Planning Guidance 

2 .  Coordination of State Response to nuclear incidents 

� - Maintain Emergency Communications Facility 

4. Operate State Emergency Operations Center 

5. Emergency Public Information 

6. Coordination of State Agencies and Departments 

D. Pennnsylvania State Police 

I. Maintenance of Law and Order 
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2. Search and Rescue 

3. Traffic Control 

4. Area Isolation/Quarantine 

< Evacuation 

6. Control of Reentry 

E. Department of Military Affairs 

I .  Search and Rescue 

, Traffic Control 

3 .  Evacuation 

4. Control of Reentry 

5 .  Emergency Transportation 

6 . . Aircraft for Aerial Monitoring 

7. Installation Security 

F. Department of Justice 

I .  Legal Counsel to Governor 

2. Negotiations with Terrorists 

G. Department of Transportation 

I .  Assist i n  Direction o f  Traffic Flow 

2. Clearance of Roads and Highways 

H. Department of Health 

I. Emergency Medical Care 

2. Identification of Dead, and Mortuary Services 

VII STATE ASSISTANCE 

A. Bureau of Radiological Health (DER) 

Fifth Floor, Fulton Building 
3rd & Locust Streets 
Harrisburg, PA 1 7 1 0 1  
Telephone: 7 1 7-787-2480 

APPENDIX E 

Provides technical guidance and direction in an emergency where the public is, or may be, 
exposed to nuclear radiation. 
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IX. FEDERAL ASSISTANCE 
A. U.S. Department of Energy (DOE) 

Regional Coordinating Office for Radiological Assistance 
Brookhaven Area Office 
Upton, Long Island, New York 1 1 973 

APPEND IX E 

Through Bureau of Radiological Health; DOE makes available from its resources radiological 
advice and assistance to minimize injury to people, to minimize loss of property, to cope 
with radiological hazards, and to protect public health and safety. DOE serves to coordinate 
other Federal Agencies. 

B. U.S. Nuclear Regulatory Commission (NRC) 

Regional Office 63 1 Park Avenue 
King of Prussia, PA 19406 
Telephone: (2 1 5) 337-1 1 50 
Through Bureau of Radiological Health; responsible for collecting and evaluating the facts 
attending accidental release of radioactive material from a licensed nuclear facility. NRC can 
provide a significant manpower resource in the event of serious radiological incidents. 

C. First U.S. Army 

Department of Defense (DOD) 
Fort George G. Meade, MD 
Telephone: (30 1 )  67Hi535 
Through State Council of Civil Defefense: Army Nuclear Incident Control Teams and 
Explosive Ordinance Disposal Teams aid and protect personnel and equipment. Army has 
primary command responsibility for control of incidents of such scope as to constitute a 
domestic emergency. 

APPENDICES 
I - Notification Channels 

2 - Protective Action Guides 

3 - Nuclear Incident References 
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COUNTY 

AREA 

CONTIGUOUS 

STATES 

APPENDIX I 
ANNEX E 

NOTIFICATION CHANNELS 

FIXED NUCLEAR 

FACIUTY 

STATE COUNCIL 
OF 

CIVIL DEFENSE 

SELECTED 

STATE AGENCIES 
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APPENDIX F 

THREE MILE ISLAND 
PROJECTS IDENTIFIED BY THE 

PENNSYLVANIA DEPARTMENT OF HEALTH 

Three Mile Is land Census : 

Five-Mile Radius - 50 , 000 Population 
Up to $300 , 000 funded by Center for Disease Control and National 
Institute of  Health . 

Technical and Personnel support by Center for Disease Control 
and Census Bureau . 

Proj ected period : June 20 - July 3 1 , 1979 . 

Coordinated and resources provided by Pennsylvania Depa rtment of 
Hea lth : 

Bureau of Health Research (Edward Digon , M . P . H . ; Elaine 
Anderson , Ph . D . )  (Paul Digon , Marilyn King , M . P . H . ) .  

Bureau of Health Data Systems . 

On June 20 , 1979 the Pennsylvania Department of Health began a 
special census of all  persons living within five miles of TMI . The 
information collected on each res ident cons isted of basic demographic 
( identifying) data and exposure information (time spent in the TMI area 
between March 29 and April 7 ) . The population will be followed over a 
20-year period and monitored for cancer ,  genetic diseases , mental or 
stress-re lated disorders and other disorders and diseases . 

A staff of ISO enumerators was hired by the Pennsylvania Department 
of Health to canvas the TMI area . Other personnel and procedura l 
guidance were supplied by the U . S .  Bureau of the Census and the U . S .  
Center for Disease Control to assist the research staff o f  the 
Pennsylvania Department of Hea lth . 

At the time of this report , census forms were completed on 98% of 
all  households identified as being in the five-mile radius . The 
remaining 2% represent about 100 temporary absences (vacationers)  not 
yet contacted , 70 permanent movers not yet contacted , and another 100 
"questionable" households . Two of the original THI census enumerators 
are still  on staff to finish the cleanup phase . This involves 
telephoning , mai ling out questionnaires and doing otherwise innovative 
detective work . The total number of households is estimated as 13 , 000 . 
A hand count revealed approximately 38 , 000 res idents who live within the 
five-mile radius . 
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The response of residents was very good (less than 2T. refusal) . 
Quality control measures showed that coverage was very good (about 98'r, 
coverage ) . A five percent random sample verification by telephone 
revealed that the data is highly reliable . Of the 150 families who have 
permanently moved . out of the area since March 28 , 1979 , mos t  are being 
success fully contacted by phone . Of the moved families already 
contacted (55 out of 150) , 25T. say they moved from the area because of 
the TMI accident . 

The census data is being stored in a double-locked vault in the 
Department of Health .  Every precaution is bei,ng taken to guard its 
confidentiality .  A contract has been made with Keypunch Incorporated , 
Al.lentown , Pennsylvania , for data processing . A raw data tape was 
completed by mid-December . 

2 .  Evaluation of Pregnancy Outcome : 

Ten-Mile Radius 
. $80 , 000 (Title V "B" ) funded by Health Services Administration , 
Department of Health , Education and Welfare , to initiate study . 

Proj ected period : July 1 ,  1979 - June 30 , 1982 (Pregnancy 
cohort starts March 28 , 1979 ) . 

Additional funds are expected from Health Systems Agency , 
Department of Health ,  Education and Welfare to completion . 
Total budget _ needed first year:  $ 210 , 000 . 

· 

Proj ect Directo r :  
of Hea lth) Staff: 
M . P . H .  

George Tokuhata , Dr . P . H . , Ph .  D .  (Department 
Joyce Kim , Ph . D . , Jane Bratz , Edward Digon , 

Co-Proj ect Directo r :  Ronald Chez , II . D .  (Hershey lledical 
Center) . 

For the two years following the Till accident , information on 
pregnancy outcomes will be collected on all pregnancies of women living 
within ten miles of TMI . The information is being supplied by hospital 
medical records as wel l  as from comprehens ive interviews with the 
mothers in their homes . Data on over 160 variables will be collected . 
A pregnancy outcome will be analyzed in relation to prenatal care , 
maternal cha racteristics and previous medical history ,  radiation 
exposure from TMI and other sources , and the emotional impact of TMI . 
Results will be compared to a s imilar five-year study j ust completed 
which will allow a comparison of "before" and "after" data . 

All 1 1  hospitals servicing the area have agreed to participate . 
The Department of Health has hired six interviewers to administer 
questionnaires to every mother who delivers in the ten-mile radius . The 
interviewing began the first week of August .  This study has · received a 
good deal of local press coverage s ince the interviewing began . The 
community response is expected to be very good . 
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· 3 .  Congenital Neonatal Hypothyroidism:  

Ten-llile Radius 
This study is des igned as a special feature of Pregnancy Outcome 
Study , as  wel l  as a special feature of Long-Term Disease 
Surveillance . 

Proj ect Directo r :  George Tokuhata , Dr . P . H . , Ph . D .  (Department 
of Health) 
Staff : Elaine Anderson , Ph . D .  

Co-Proj ect Directo r :  Robert Brent , II . D . , Ph . D .  (Jefferson 
Medical College) . 

Associate Directors : Evan Riehl , Dr . P . H .  (Department of Health) 
Evelyn Bouden , II . D .  (Department of Health) . 

Proj ected period : July 1 ,  1979  - to be determined . 

This study will be done in conj unction with the Pregnancy Outcome 
Study . All newborns , by Pennsylvania law , must  be screened for 
congenital/neonatal hypothyroidism . The Department of Health IJ.as been 
collecting statewide data through the. Neonatal lletabolic Screening 
Program on all infants born in Pennsylvania . This program has been 
operating s ince July 1978 . Screening data on all births to women living 
within ten-miles of Till will be compiled , analyzed and compared to 
statewide norms . 

The interviewers working for the Pregnancy Outcome Study are 
currently testing the effectiveness  of us ing the hypothyroidism data 
stored at the Department of Health (lletabolic Screening Program) as 
compared to perusing the baby ' s medical cha rt for the identical 
information . 

4 .  Hea lth Behavorial Impact of the TMI Accident : 

Funded , in part , by Electric Power Research Institute 
(approximately $40 , 000 - 14 months ) .  

Proj ect Directo r :  Bureau of  Health Resea rch (Department of 
Health) 
Staff : Kum S. Ham , Ph . D .  

Co-Proj ect Directo r :  
Center) . 

Peter S .  Houts , Ph . D .  (Hershey Medical 

Proj ected period : July 1,  1979 - August 31 , 1980 . 

158 



APPENDIX F 

This study is a j oint effort of the Pennsylvania Department of 
Health and the Milton Hershey Medical Center of Pennsylvania State 
University .  It  calls for the collection of both primary data (via 
telephone interviews ) and secondary data (via a survey of  health care 
p roviders)  to assess the behavioral response of residents living within 
five miles of  THI . 

The primary data collection phase was completed August 15 , 1 9 7 9 . 
Approximately 700 persons were contacted in a five-mile radius from THI 
via random digit telephone dialing . Chilton Research Services in 
Radno r ,  Pennsylvania was contacted to do the telephoning . Subj ects were 
asked questions dealing with stres s -related heal th problems , use of 
health delivery systems , health costs , coping strategies and social 
support of the respondents . Preliminary results should be avai lable by 
September 1 2 ,  1979 . 

The survey instrument ( questionnaire) was initially based on pilot 
data collected soon after the THI accident by researchers at the Hershey 
Medical Center .  Before finalizing the questionnai re ,  D r .  Houts , 
Principal Investigato r ,  sought expert consultation from D r .  Kramer of 
Johns Hopkins University and Dr . Streuing of  Columbia University . The 
questionnai re was then extensively field tested with the aid of Chilton 
Research Services . 

The demographic profile of the 700 respondents will be compared to 
that of the complete population ( the entire THI census population) to 
measure how well  the respondents represent. the total population . The 
refusal  rate for the survey was about 13%, whereas it was less than 2% 
for the THI census . 

The survey was confined within the five-mile radius . Conveniently , 
the NRC has conducted its own survey of 1 , 500 residents going out to 50 
miles from the plant . Initial collaborative efforts al lowed the NRC 
(who also used Chilton Research Services to do its telephoning) to use 
the identical wording in many counon questions and to "borrow" some 
stress questions from the Health Behavior Study survey . Both parties 
will have access to each other ' s  data . This will benefit both studies 
and allow more reliable interpretation of the results . 

Secondary data will consist of health care facility utilization 
following the THI accident . Analysis  of this data will indicate what 
pressures were put on the health care system in the a ftermath of the 
accident . Compilation of secondary data will begin January , 1980 . 

5 .  Health Related Economic Costs : 

Funded , in part , by Electric Power Research Institute 
• (approximately $40 , 000 - 14  months ) .  

Proj ect Directo r :  Teh-Wei Hu , Ph . D .  (Pennsylvania State 
University) . 
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Co-Proj ect Director :  Bureau of Health Research (Department of 
Hea lth) 
Staff : Marion Yode r ,  M . S .  

This study will concentrate on the immediate and short term excess 
health costs due to THI . Two types of data sources will be utilized . 
The first will be "primary data" obtained from the household survey 
(Health Behavioral Impacts of the TMI Accident) on personal expenditure 
and loss . Individual hospital utilization , as well as other health 
related costs incurred due to TMI , will be obtained from the survey . 
The second type of data , 1 1secondary data" will cons ist of information 
from institutions and hospitals . Health costs will be assessed by 
examining utilizati9n patterns and trends for phys ical and mental health 
services and social services one year prior to the event and one year 
afte r .  Data sources on service utilization- will include the Hospital 
Utilization Proj ect , Pennsylvania Blue Cross and Blue Shield , the State 
Employee Health Benefits Program , the Pennsylvania Department of  Health 
and Welfare , local social service agencies , s chool absenteeism and work 
absenteeism . 

The assessment of economic costs to households will be derived from 
the telephone survey conducted by the Health Behavioral Impacts Study . 
Computer analysis of the data will  be a maj or task of this study . The 
results should be available by the end of October .  

Pennsylvania Blue Shield has been contacted and has agreed to 
supply monthly physician visit data (before and after the TMI accident) 
from each phys ician ' s  office within the TMI impact area ( five , ten and 
20 miles ) . The physician and patient identifying data will be withheld . 
The Capital Blue Cros s ,  together with eight hospitals in the area , will 
supply the hospital utilization and cost information . 

The Governo r ' s Office of Policy and Planning is coordinating a THI 
Socioeconomic Impact Study undertaken by the State Departments of Agri
culture , Revenue , CoDJDuni ty Affairs , Labor and Industry ,  and CoiiiDerce . 
This  study is contacting these agencies for potential data sources , so 
that the health- related secondary efforts in the area will be estimated . 

6 .  TMI Population Radiation Dose Assessment : 

Funded , in part , by Electric Power Research Institute 
(approximately $68 , 000 - First Year) . 

Proj ect Directo r :  David Gur , Ph . D .  (University of Pittsburgh) . 

Co-Proj ect Director :  Bureau of Health Research (Department of 
Health) 

Proj ected period : July 1 ,  1979 - to be determined . 
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The task of this proj ect is to calculate radiation dosages for 
individuals recorded in the Three Mile I s land Census . This will require 
merging all existing information about radiation contamination , March 
28-April  7 ,  in the five-mile a rea o f  TMI with individua l eva cua tion 
information on each person reported in the census . The University of 
Pittsburgh will be working in conj unction with the Pennsylvania 
Department of Health . 

7 .  Long-Term Disease Surveillance : 

General approach and plan have been completed . 
Specific  disease s tudies (morbidity) to be developed . 
Fund sources not yet identi fied . 

Proj ect Directo r :  George Tokuhata , Dr . P . H . , Ph . D .  (Department 
of  Health) 
Staff :  Edward Digon , M . P . H .  

Co-Proj ect Directo r :  Anita · Bahn , M . D . , Sc . D .  (University of 
Pennsylvani a )  
Staff : Loren Houten , Ph . D . , Janet Cherry , M . A .  

Two "brain-storming" sessions were held June 13  and August 22 , 1979  
with Department of Health staff and several TMI  Research Advisory 
C�ittee lllt!lllbers , to discuss plans for additional TMI research.  Of 
special consideration were plans for the utilization of the TMI census . 

The TMI census of persons res iding in the five-mile radius will 
provide dena.inator data for future calculations o f  morbidity and 
110rtality rates . Persons in the registry wi ll be followed for 20 years 
or  more . Their conditions will be compared to s tandard or control 
populations . 

Because the TMI census is to be operative for a variety of uses 
over tille , it  will be necessary to periodically update the data . This 
will involve "tracking" the res idents every year (or , perhaps , every 
five years ) for changes in addresses , names and health status . 

Cancer incidence will be 110nitored over the years by matching the 
TMI census file to Cancer TWior Registry 'files . A Cancer Tumor Registry 
was to be operative in the eight counties around TMI by 1981  ( funded by 
the c-nweal th) • However ,  the availability of these funds is now 
suspect . Other sources of funding are now being sought . 

A child growth and development study is being planned . The 
population from which to sample will be the cohort of babies born in the 
ten-mile radius of TMI ( those in the Pregnancy Outcome Study) . The 
cohort will be stratified by the length of gestation at the time of the 
TMI accident and cross comparisons will be made between the groups . 

1 6 1  
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A s tudy of thyroid diseases is also  being cons idered . 

No contracts or funds have yet been allocated for long-term 
studies .  
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SUMMARIZED TIME SCHEDULES : THREE MILE ISLAND STUDIES 
PENNSYLVANIA DEPARTMENT OF HEALTH 

BUREAU OF HEALTH RESEARCH 

December 1 ,  1979  
TMI Census 

- Census Completed - Augus t 1979  
- Summarized Cross  Tabulations o f  the Da ta - Feb rua ry 1980  

I I .  Evaluation of TMI Pregnancy Outcome Study 

- Data Collection Comp leted - April 1981  
- Final Analysi s  - June 1982  

I I I . Health Behavio ral Impacts 

- First Telephone Survey Completed - August 1979  
- Preliminary Analys is  o f  Survey Data  - December 1979  
- Second Telephone Survey - January 1980  
- Final Analys is  of Survey Data - June 1980 
- Proposed Telephone Resurvey - August 1980 

IV.  Health Related Economic Costs  

- Telephone Survey Completed - August 1979  
- Preliminary Analysis  o f  Consumer Data - December 1979  
- Phys i cian Survey b y  Mai l  to Begin - January 1980  
- Collection o f  Health Provider Data Comp leted - Ap ril 1980 
- Final Analys is  o f  Survey Data - June 1980 

V.  Proposed Long-Term Surveillance S tudies 

A. Population Regi s try :  Continuous Updat e  
B . Child Growth and Development 
C .  Cancer Incidence 
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Three M i l e  I s l and Census 

Inve s t i ga t ing Agency : Bureau o f  Hea l th Resea rch 
Pennsylvania Dep a r tment o f  Health 
P . O .  Box 90 
H a r r i sburg , P A  17 120 

Progre s s  Rep o r t  
12/4/79 

Sta tus : T h e  fina l date o f  t h e  cont r a c t  between t h e  Depa rtment o f  H e a l t h  
and Keypunch I n c o rp o rated for k e y  entry o f  t h e  T M I  C e n s u s  data was 
Novemb e r  30 , 1979 . The hardcopy data a r e  be ing returned to the Hea l th 
Dep a r tment whe r e  they w i l l  rema i n  in the doub l e l o cked s e curity vault 
inde f i n i t e l y .  E i ght e l e c t romagne t i c  computer tapes cons t i tute the " raw 
d a t a "  (approximately 14 , 000 househo ld reco rds ) .  

The Depa rtment ' s  data p r o c e s s ing s e rv i c e s  w i l l  begin va l i d a t i on o f  
the d a t a  imme d i a t e l y . I t  i s  e s t imated that t h i s  wi l l  take about one 
month ( unt i l  Janua ry 1980) . Once the data are val idated , a ma s t e r  f i l e  
o f  individual r e c o r d s  w i l l  be c r e a t e d  f rom t h e  ma s t e r  f i l e  o f  househo l d  
reco rds . B o t h  ma s t e r  f i l e s  w i l l  be emp l oyed to run c ompute rized 
frequency tab l e s  and gene rate analyses o f  the data . Imputa tions o f  the 
data ( to compensate for m i s s ing or refused data ) b a s e d  on median values 
will be incorporated into , a t  l e a s t , the demograph i c  frequency counts . 

M i s s ing Data : Less than 300 households refused to b e  interviewed . 
Another 50 or so who were unobta inable during the enume ration of the 
census , but a re s t i l l  l iving i n  the s ame house ( temp o r a r i ly absent ) , 
have not responded to repeated m a i l ings ( these m i ght be c o n s i d e r e d  
refus a l s ? ) . S t i l l  ano the r g roup ( l e s s  t h a n  100)  tempo r a r i l y  abs ent w e r e  
una b l e  to be subsequently c o n t a c t e d  by ma i l  o r  phone for o n e  r e a s o n  o r  
anothe r .  Thi s tota l s  app roxima te ly 450 temp o ra r i ly abs ent househo l d s  
fo r w h i c h  no data w e r e  eve r c o l l e cted . Ano ther 50 o r  s o  " comp l e t e d  
que s t i onna i r e s "  turned u p  m i s s ing . Thus , data on 500 hous eho lds of this 
type a re m i s s ing . 

It w a s  d i s covered that during the three to four months from the 
time of the a c c i dent

1
to the enume ration of the census app roxima tely 150 

househo l d s  relocated ( s ome within t h e  s ame a rea ) . Al s o ,  50  s tudents 
l iving on or near the Penn State Cap i t a l  Campus moved pe rmanently from 
the a re a . Ab out 100 of the 150 move rs have been succe s s fu l ly conta cted . 
About ha l f  of the re l o c a ted s tudents have been conta cted . 

1
Data to determine if the move s were r e l a t e d  to TMI a re b e i ng s ought via 

a "move r s u rvey" . Expected r e l o c a t i on rates a re a l s o  be ing s o ught . 
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In addition , the enumerators missed (due to incomplete coverage) an 
estimated 2% of the households during the census and misclas s i fied an 
estimated 4% of the vacancies . 

Thus , s lightly less than 7% of the data are missing . 

Household Analyses : The number of household refusals , movers , 
unobtainables , vacancies and completed questionnaires will be determined 
by township or borough . For the completed questionna i res , the persons -
per household distribution will also be determined by township or 
borough . The number of households with 

and those deeaed as 

1.  pregnant women 
2 .  preschool children 
3 .  Tlfl workers 

1. nurs ing hoJDe "households" 
2. swaaer cottages 
3 .  student dormitories 

will be determined.  The rural population vs . suburban will be 
stratified (if poss ible ) . 

Person Analyses : Frequency distributions of the total five-mile radius 
population by 

1 .  age 
2 .  sex 
3 .  race 
4 .  birth origin (state or county) 
5 .  education 
6 .  marital status 
7 .  occupation 

will be generated to characterize the 
population . Similar distributions will 
boroughs . 

deDOgraphic profile of the 
be run for townships and 

The occupational profile will pay particular attention to the THI 
workers and to those exposed to radiation on the j ob .  A health profile 
will be constructed ·by calculating the prevalence of smoking , cancer ,  
thyroid disease and radiation treatment o r  therapy . Cross tabulations 
of cancer prevalence by age , race , sex , occupation and sJDOking history 
will be constructed . 

Evacuation Behavior :  Of particular impo rtance in this survey is the 
evacuation activities of the population . In particular ,  those persons 
reporting having left the five-mile radius due to the THI threat will be 
analyzed by deJDOgraphic descriptors . On the opposite end , those who 

165 

432 

APPENDIX F 

stayed the entire time (ten days subsequent to the March 28 accident) 
wi ll  be likewise ana lyzed . And , of course , those in the middle will  be 
strati fied and analyzed in various ways . 

Possibilities of matching the Census data against the telepht;me 
survey data (Health Behavior/Economics ) of 700 res idents within the 
five-mile radius will be explored ( logistics , legality ,  
confidentia lity) . 
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Evaluation o f  TMI Pregnancy Outcome 

Principle Investigato r :  George K .  Tokuhata , Dr .  P . H . , Ph . D .  
Directo r ,  Bureau of  Hea lth Research 
Pennsylvania Department of  Heal th 
P . O .  Box 90 , Room 725 
Harrisburg , PA 17 120 

Progress Report 
12/4/79 

The s ix interviewers (Science Research Associate s )  collecting data 
on the TMI Pregnancy Outcome Study have been ass igned 1 , 488 of  the total 
2 , 399 childbirth cases identified to date from the 11 participating 
hospitals servicing the ten-mile radius area . For these  1 , 488 cases , 
1 , 768 household visits to the mothers were attempted and 967 home 
interviews were completed . Seven hundred and thirty-six visits were 
attempted unsuccess fully due to. the mother not be,ing home . In  addition , 
59 homes were "not found" ( located) and s ix refused to participate in 
the study . 

TMI Pregnancy Outcome Study 
Interview Status of Childbi rth Cases 

December 1 ,  1979 
(Cases Reported March 28-Mid-November 1979)  

I .  Assigned Cases 

A. Completed (Sub-tC>tall) 

1 .  Home interview 
2 .  Phone interview 
3 .  Birth/Death certificates 

B. Incomplete (Sub-tota l )  

1 .  Not home 
2. Homes not found 
3 .  Refusals 
4 .  Unobtainables 

I I . Not Yet As signed to Interviewe rs 

Total 

167 

1 , 488 

1 , 027 

967 
58 

2 

461 

348 
59 
14 
40 

9 l l  

2 , 399  
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In addition to the 967 completed home interviews , 58 interviews 
were completed over the phone because the obstetric patient either had 
moved from the study area or could not be reached during working hours . 
An additional eight refusals were received over the phone . From the 1 4  
total refusals , 64 . 3% did  not give specific reasons why they refused to  
participate in  the study , even though they were asked . 

Of the 1 , 488 cases received by the interviewers , 40 of them have 
been returned as "unobtainables11 - i . e . , the interviewers have explored 
all avenues in order to obtain an interview , but to no avail . In 82 . 5% 
of the cases , the interviewees moved but left no forwarding address . 
Two "unobtainables" which were registered as neonatal deaths had 
questionnaires completed for them based solely on bi rth and death 
certificate data . 

Of the 1 , 027 completed questionnaires , 1 . 1% interviewees refused to 
sign the Consent Form in order to have her medical records abstracted . 

The six interviewers made 160 hospital visits , including 1 3 1  for 
identifying names , etc . , and 1 1 1  to abstract medical records . 

During these 1 1 1  visits to abstract hospital medical records , 606 
mother and 592 baby charts have been reviewed . In addition 299 thyroid 
screening test results filed in the Divis ion of Parent and Child Health 
(Department of Health) have also been reviewed by the interviewers . 

To date , 231  questionnaires have been coded , of which 184 have been 
verified . 

Continued weekly reviewing of birth announce�ent lists found in 
various newspapers is taking place . 

Continued weekly identification and collection of names , addres ses , 
and other baseline data of obstetric patients del ivering at one of the 
1 1  participating hospitals and res iding in a ten-mile TMI radius 
community is being monitored . To date , the number , percentage , and time 
frame of applicable obstetric patients are summarized as follows : 

Number ,  Percentage , and Time Frame of Obstetric Patients 
Residing in a Ten-mile Radius Community by Hospital 

Hospital No . of Cases Percentage Time Frame (3/28/ 7 9 - )  

Holy Spirit 200 8 . 3  
7 . 7  

35 . 1  
4 . 3  

20 . 3  

1 1 / 12 
1 1 /05 
1 1 /20 
1 1/22 
1 1 / 1 6  

Community General Os teopathic 
Harrisburg Hospital 
Hershey Medical Center 
Polyclinic Medical Center 
* 

184 
842 
104* ( 5 7 )  
487 

Includes returned "Release Forms" only . 
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(Chart Continued) 

Hospital 

ColWDbia 
Lancaster General 
Lancaster Osteopatbic 
St . Joseph 
Memorial Osteopathic 
York 
At Home Delivery 

No . of Cases 

5 
100* ( 3 )  

3 3  
3 6  
70 

331  
7 

* Total 2 , 39 9 (60)  
Includes returned "Release Forms" only . 

APPENDIX F 

Percentage 

0 . 2  
4 . 3  
1 . 4  
1 . 5  
2 . 9  

13 . 8  
0 . 3  

100 . 0  

Time Frame ( 3/"28/7 9 - )  

1 1 /26 
1 1 / 30 
1 1 / 1 3  
10/ 1 2  
10/25 
1 1 /04 
1 1 / 15 

The only questionable identified cases are when the obstetric 
patients have "R . D . "  addresses . These addresses are then checked at the 
applicable post office . 

Of these 2 , 399  cases , 22 (9 . 1  rate per 1 , 000 del iveries) fetal 
deaths and 26 ( 10 . 9  rate per 1 , 000 live births ) neonatal deaths have 
been identified for the Study . 
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Health Related Economic Costs 

Principle ' Investigato r :  Tehwei Hu , Ph . D .  
Department of Economics 
Pennsylvania State University 
Univers ity Park , PA 16802 

Progress Report 
12/4/79 

Health Related Economic Costs : This study will be examining changes in 
utilization rates of phys ical and mental hea lth services and related 
social services which might reflect the impact of the TMI accident . The 
economic value of these services ., the value of loss of economic 
productivity , and the changes or planned changes in health care services 
section (health manpower ,  hospital , capital expenditures ,  etc . )  will 
also be studied . 

This study in cooperation with the Health Behavioral Impacts Study 
(Hershey Medical School )  conducted a telephone survey within the five
mile radius . Process ing of the data and computer programming has been 
and continues to be a maj or task of  this study . Preliminary analyses o f  
economic costs t o  households resulting from actions taken t o  avoid the 
perceived health threats were run and will be presented to ·. the TMI 
Advisory Panel on December 12 , 1979 . 

Contact was made with the Pennsylvania Blue Shield for procurement 
of monthly physician visit data (one year before and one year after the 
TMI incident) . Pennsylvania Blue Shield · has agreed to supply 
information from each Phys ician ' s Office Visit Summary within the TMI 
impact area ( five , ten , and 20 miles ) ,  ' without identifying the names of 
the phys icians . The Capital Blue Cross together with eight hospitals in 
the area will supply hospital uti lization and costs information . 

Another source of phys ician data will be obtained through a mai l  
survey to be conducted in January , 1980 . A l l  phys icians practicing i n  
the five counties surrounding TMI w i l l  be included . A total of  969 
phys icians have been identified through American Medical Association 
directories . Twenty-five percent are expected to respond to the survey . 
The survey will seek information on types of patients , types of  
practices , types of procedures and fees  as well  as hours worke d .  The 
survey questionnaire was developed with the aid of Hershey Medical 
School staff and Pennsylvania Department of Health staf f .  

The Governo r ' s Office of  Policy and Planning is  coordinating the 
TMI Socioeconomic Impact Study , undertaken by Departments o f  
Agriculture , Revenue , Community Affairs , Labor and Industry , and 
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Co-erce . Contact with these agencies for potential data sources is  
being made so that the heal th- related secondary e fforts can be 
estimated . 

1 7 1  
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Health Related Behaviora l Impacts of  the 
Three Mile Is land Nuclear Accident 

Principal Investigato r :  Peter S .  Houts , Ph . D .  
Associate Professor 
Department of Behavioral Science 
Pennsylvania State University College 
of  Medicine 
Hershey , PA 17033 

Progress  Report 
12/2/79 

Data Collection : Telephone interviews with 692 res idents within five 
miles of  the Three Mile I s land nuclear facility were · carried out in 
July , 1979 . These interviews covered the following topics : 

l .  Demographic information on all  family members (e . g . , age , 
sex education , occupation , marital status , kind of medical 
insurance , how long lived in a rea ; ethnic background , 
church attendance , etc . ) .  

2 .  Presence of chronic diseases in the family and whether 
these diseases exacerbated during the TMI crisis . 

3 .  Whether anyone was pregnant in the household , and , i f  so , 
whether medical advice was sought and whether abortion was 
cons idered . 

4 .  Protective health actions taken (e . g . , change diet , tests 
for radiation , etc . ) .  

5 .  Visits to health profess ionals s ince TMI including reason 
and costs . 

6 .  

7 .  

8 .  

9 .  

Degree of distress felt by family members during the 
cr1s1s , including symptoms frequently associated with stess 
(e . g .  headaches , s leeplessness , irritability , etc . ) .  

Whether any members of  the fami ly left the area during the 
crisis , reasons for leaving or staying , where they went , 
and costs of evacuation . 

Percept ions of economic impact on the area . 

Coping strategies utilized to reduce stress ( including 
behaviors such as seeking advice from friends , praying , 
letting off steam , as well as consumption of alcoho l ,  
cigarettes and tranquilizers ) . 
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10 . Future p lans for moving from the area or changing j obs . 

Sampling method : - Random digit dialing method was used which insures 
access to all homes with a phone ( listed plus unlisted) . Response rate 
was 75% with refusals 11%, no answer on four calls 9\ , and unsuccessful 
callbacks 5\. These figures are average for telephone interviews . 
Demographic characteristics of this sample will be compared with those 
o f  the population census carried out by the Department o f  Health to 
determine whether any biases exist in this sample . 

Data analys is 

Data analysi s  has been carried out in collaboration with Dr . Teh Hu 
who is also respons ible for the proj ect on the economic impact of the 
nuclear accident . 

· 

A telephone interview study carried out for the Nuclear Regulatory_ 
co-iss ion used many items from our survey . This survey included 1400 
respondents and extended to 50 miles from Three Mile I s land . We have 
had access to their  data tapes and are analyzing both sets of data at  
the present time . 

Descriptive summaries have been completed for the population as a 
whole as wel l  as for leavers and stayers separately and for ma le and 
fema le respondents separately . These  findings will be reported at the 
meeting on December 1 1 . 

Regress ion analyses  have been completed to identify characteristics 
o f  persons who were most distressed during the cris is . Preliminary 
results will be discussed at the December _ ll meeting . 

Plans for future data analyses 

Future data analyses will include the following questions : 

1 .  The role of coping strategies and social support in 
mediating the stress effects of the incident 

2 .  The degree to which medical and other human services were 
util ized as a result of  the incident and the extent to 
which the heal th delivery system met population needs 

3 .  Identifying characteristics of per.sons most at risk for 
severe stre s s reactions 

4. Compa risons of evacuees and persons who rema ined to 
determine the i r  needs during and after the incident . 

1 7 3  
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Additional data collection 

While analyse s  completed to date indicate that a s ignificant numbe r  
of  persons c l o s e  t o  the plant were distressed during the two weeks 
following the accident it is not clear to what degree , if  any , thos e  
effects have continue d .  There have been a llegations i n  the public  press 
that many persons in the inunediate area do continue to experience 
distress many months after the acc ident . I n  order to addres s  this 
question , it · was  proposed to the pane l subcommittee on behavioral 
effects (Drs . Krame r ,  Fredericks and Pattisha l l )  that a follow up 
telephone survey be conducted in Janua ry . The subcommittee approved the 
survey which will focus on distre s s  levels  experienced in January , per
ceptions of the TMI situation in January plus additional information 
about previous health history and mental status which will help in 
interpreting both the July and January data . Interviewees will be 
persons who were interviewed in July and who agreed to be reinterviewed 
in the future . Five hundred and fifty-eight out of the original sample 
of S92 agreed to be reinte rviewed . It is proposed to reinterview 400 of  
these  persons in Janua ry . Three hundred additional persons will be 
interviewed outs ide of  the five mile radius . This s ample will extend 
out to 50 miles from Three Mile I s land . The survey outside of the five 
mile radius is being ca rried out in col laboration with Dr . David 
Mechanic of Rutgers University ,  a .medical sociologist with extens ive 
experience in s tudying response to stre s s  and its impact on health 
delivery . Dr . Mechanic is  also a consultant to thi s proj ect . 
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Radiation Dose Asses..ent 

David Gur , Sc . D .  
Departllent of Radiation Health 
University of Pittsburgh 
School of Graduate Public . Health 
AS13 , Crabtree Hall 
Pittsburgh, PA 15261 

Progress Report 
12/4/79 

Radiation Dose Asses..ent : This proj ect officially began on Septellber 
14, 1979 . Its goal is to assign the best possible radiation exposure 
estillate to each person registered throUgh the 'l'MI Ceosus . Lisisoos 
have been established with the various groups - federal , c-nvealth and private - respoosible for .. ting dosiaetric estillations for the 'l'MI 
area , and with key personnel within the Health Departllent responsible 
for the Tlfl Census data process ing for.at and 'l'MI · area .. ps . A 
c�uterized interface has been successfully constructed to allow 
digitation and processing of the Tlfl .. ps . About one-third of the 
streets have been .. pped onto the graphical display ca.puter .  

The .. j o r  effort s o  far has been directed towards dosiaetric 
assesa.ents of the ten-mle radius geography . All previous calculations 
done by various groups MetEd , NRC , EPA, etc . - are being reevaluated . 
Some overlooked proble.s are being discovered in the previous dose 
estillates . 

Individual dose estu.a'tes calculated fra aerging the geographic 
dosiaetry with personal evacuation activities recorded in the census 
will be the final step in this proj ect ' s  responsibilities . 
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'I.'HIIEE IIILE ISLAIID 
PROJECTS IDEHTIFIED BY 

PEIIIISYLVARIA DEPARTiti!IIT OF PUBLIC WELFARE 

Study Title : Social-psychological I�acts of  the TKI Accident for 
the General-Population and Selected Subpopulations . 

A. Brief Description : This is a behavioral research proj ect 
designed to study the poss ible social-psychological �acts of the TKI accident on various populations in the greater 
Harrisburg area . We are concerned with tl!-eir social support 
sys�e.s , previous life events , trus t ,  resources and their 
perceived health conditions . 

B .  

c .  

D .  

E .  

F .  

G .  

Sponso r :  Individual .  

Level o f  Funding: Personal loans , approxiaately $15 , 000 . 00 
for data collection . 

Sources of Additional Funding : !lone at present . . Additional 
funds are being sought fra the Behavioral Effects Task Force 
of the President ' s  Co .. ission , the Rational Institute of 
Mental Health proj ect or the Office of Mental Health for study 
of additional high risk populations . 

Sources of Technical or Staff SupPort : Individual/independent 
selection . 

Project Directo r :  

Proj ect Staff:  

Title 

Secretary 

Ray Goldsteen , M . A .  
Pennsylvania State University - Capitol 
Caapus Home Address : 2400 Pineford 
Middletown, PA 17057 

Degree 

Field Coordinator 
Adainistrative Asso.ciate 
Adainistrative Assistant 
45 Interviewers 

B . A .  
B . A .  
B . A .  

H .  Stucly Populations : 

1 .  General Population 

a .  Procedure : This study i s  a telephone interview with 
a saaple of the population randoaly selected froa 
the Harrisburg telephone directory . The saaple was 
stratified by area within a 20-aile radius � 
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Study Period : The study began on Memorial Day and 
will terminate July 25 , 1979 . 

Number of Persons in the Sample : N=700 . 
Approximately 50% response rate ; older persons not 
responding . 

2 .  Hospital Employees 

a .  

b .  

Procedure : A questionnaire was given to a selected 
sample which included : ( 1 )  x- ray technicians ; (2)  
nuclear technicians ; ( 3 )  nurses ; (4)  medical 
res idents . The hospitals  from which the sample 
selections were made are : (1)  Hershey Medical 
Center ;  ( 2 )  Harrisburg Hospital ; ( 3 )  Polyclinic 
Hospital . 

Study Period : The study began March 1979 and ended 
June 1979 . 

c .  Number of Persons in the sample : N=450 . 28% 
response rate . Hope to resample and expand . N 
given monies . 

3 .  Parents o f  School Children 

a .  Procedure : Mailed questionnai res were sent to the 
homes of children who were selected from the Lower 
Dauphin School District roster . 

b .  Study Period : The study began within the first week 
following the TMI accident and ended June 1979 . 

c .  Number of Persons in the Sample : N= 1375 . Response 
to date is 500 pe rsons . Second request sent out by 
school .  

4 .  Mothers of  Young Children 

a .  Procedure : Mailed questionna i res were sent to 
mothers who had given bi rth within the last three 
(3) years drawn from birth announcements in the 
local newspaper . 

b .  Study Period : The study began three ( 3 )  days before 
Memo rial Day and will terminate July 25 , 1979 . 

c .  Number of persons in the sample : N=6 1 5 . Response 
rate is  85%. 60 mothers had had children born after 
TMI . 

1 7 7  

5 .  

6 . . 
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Pregnant Women 

a .  Procedure : The sample was selected 
Harrisburg Hospital DB/Gynecological 
Questionnaires sent but no response yet . 

b .  Study Period : Just initiated . 

c .  Number o f  persons in the sample : N=250 .  

Teachers 

from the 
Clinic . 

a .  Procedure : Questionnaires given to teachers in the 
Lower Daupnin School Distric t .  

b .  Study Period : Study began the first week following 
tbe TMI accident and ended June 1979 . 

c .  Number o f  persons in the sample : 
rate is 100% . 
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I I . Study Title : The Reaction to the Rea ctor Accident - A 
General Population Study . 

A .  Brief Description : Thi s study is an interdisciplinary 
resea rch effort studying the social and psychological effects 
of the TMI incident in the community of Carlis le , which lies 
within a 25-mile radius . The methodology i s  an open-ended 
anthropological study us ing a l imited set of standard 
questions with probing for individual and unique response . 

B .  Study Period : The study began April  1 ,  1979  and is expected 
to end August 1979 . 

C .  Number o f  persons in the sample : N=400 and increas ing . 

D .  Sponsor : No prima ry funding sponsor  but supported adminis
tratively by Dickinson College . 

E .  Level o f  Funding : Estimate total expenditure is approximately 
$5 , 000 . 00 .  Funding i s  piecemeal and includes : 

1 .  work-study s tudents . 

2 .  a Chal lenge Grant from the National Endowment of 
Humanities . 

F .  Sources of Addi tional  Funding : Insufficient , at bes t .  The 
Office of Mental Health and the Behavioral Effects Tas k  Force 
of  the Pres idential Commis s ion will cons ider assis ting in data 
analys is . 

G .  Sources of  Technical or  Staff Support : Dickinson College 

H .  Proj ect Directors : Professor  Daniel R. Bechtel , Ph . D .  
Department o f  Rel igion 
Dickinson College 
Carlisle , PA 1 7 0 13 
Office : 7 1 7 /245-1218  
Home : 7 1 7/243-04 16 

Profes sor. Jul ius Ka ssovic , M . A .  (A . B . D . )  
and 
Professor  Mellissa  Ka ssovi c ,  M . D .  (A . B . D . )  
Department o f  Sociology and Anthropology 
Dickinson Col lege 
Carlisle , PA 1 7 0 1 3  
Office : 7 1 7/245 - 1294 
Home : 7 1 7 /243-2247 
Professor  Lonna Ma lmshe ime r ,  Ph . D .  
Director o f  the Ame rican Studies Program 
Dickinson Col lege 

1 7 9 
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Carl i s le , PA 1 70 13  
Office : 7 1 7/245 - 1520 

Proj ect Staff : M. Thompson , B . A .  
Resea rch Coordinator 
Full Time 

Numerous trained interviewers affil iated with 
Di ckinson Col lege . 
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til . Study Titl� : The Kiddl�town T�l�tbon. 

A .  

B .  

c .  

D .  

E .  

F .  

G .  

H .  

I .  

Bri�f Description: To study the r�ception of the situation, 
us� of infor.ation, and eaotional/b�havioral r�action to 

evacuation via an op�n-�nd�d tel�phone interview using a 
li11i� set of questions d�velop�d by th� Proj�ct Director.  

Study P�riod : The study b�gan Karch 31 , 1979 and ended April 
2 1 ,  1979 . 

KUIIb�r of Persons in the Sa!ple : K=l35 . 

Sponsor:  Ko  prillary sponsor . Adllinfstrativ�ly support�d by 
Franltl.in and Marshall Coll�g� , Lancast�r , PA . 

Level of Fundina : Voluntary financial assistanc� ($75 . 00 ) . 
CO!pUt�r costs , x�roxing, �tc . , born� by the colleae . 

Sourc�s of Additional Fundina: Roue . 

Sourc�s of Technical Staff Support : 
llinillal voluntary assistanc� •· 

Prillarily 

Project Director :  Hartin Sllith , Ph. D .  
9 1 9  Virginia Av�nue 
Lancast�r , PA 17063 
·� · 717/299-3521 

Proi�ct Staff : Proj �ct Dir�ctor only. 
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IV . Study Title : Children and Youth Behavioral Study 

A.  

B .  

c .  

D .  

E .  

F .  

G .  

H .  

I .  

Brief Description : Questionnaires and interview schedules 
developed by proj ect director were used to study the effects 
(primarily behaviora l )  that the TKI accident had on children 
from kindergarten to 1 1th grade . 

Study Period : 
1979 . 

1\ weeks following the TKI accident to June 

Number of Persons in the Sample : Some 600 questionnaires 
returned on younger children N=600 from 7th , 9th , and 1 1 th 
gr�ders . N=100 from 4th , 5th and 6th graders . Total N=1300 . 

Sponso r :  Proj ect ·Directo r .  

Level of Fundina : Unknown . 

Sources of Additional Funding : Unknown . 

Sources of Technical or Staff Support : 
Center .  

Proj ect Directo r :  Dr . Glenn Bartlett 
Pediatrics Departllent 
Hershey ltedical Center 
Hershey , PA 

Proj ect Staff : Unknown . 
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Study Title : Tlti Telephoae Survey (RIC) PrelU.iuart Report on 
Procedures aad Findinss 

A. Brief Description: Studies the social , psychological 
ecooo.ic effects of the Tlti accident . 

B .  Related 1 .. ues : 

1 .  Ezteot o f  Evacuation . 

Costa of accident to area households . 

and 

2 .  

3 .  Social aad psychological effects (stress , upset , threat , 
disruption of oo�l activities ) .  

4.  Bow area person evaluated iDfo�tion . 
lotificatioo procedures . 

5 .  Attitudes towards Tlti , nuclear power and the area . 

C .  Study Period : Interviewing: 7/23/79 ---- g/6/79 (5 p . a .  to 
9 : 30 p . a . ) . 

D .  �: 11=1500 . 
Within 15 aUe radius 

Telephone interview 
Interviewers . 

+ ,  along transects I ,  E ,  S ,  W.  
Raodoa Digit . Dialing 55 

E .  Sponsor:  luclear Regulatory Co-isa ion . 

F .  Level o f  FUDdina: lot available (Post Licensing Studies of the Socioeconoaic Iapacts of luclear Power Stations [ Contract 
IBRC 04-78-192) ) .  The Tlti study is a case study conducted 
under the auspices of an existing contract to assess the 
socioeconoaic iapact of nuclear facilities across the United 
States . 

G .  Sources o f  Additional Fundins: lone indicated . 

H .  Sources of Technical o r  Support Staff:  

I .  

Chilton Research Associates 

Robert Hunzenreider,  Ph . D .  
Pennsylvania State University ,  Capital Campus 

Peter Houts , Ph . D .  
Hershey Medical Center 

Proj ect Director : Dr .  James A. Chalmers 
Ari�na State University 
Mountain Wes t  Research , Inc . 
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Project Staff : Dr . Cynthia Bul lock Flynn 
(author of Prelim. Rep . ) 
Univers ity of Kansas 
Social Impact Resea rch , Inc . 

Chi lton Research Services 
Radno r ,  PA 
Used for the interviewing and for production of  
the raw data tape . 

Peter Houts , Ph . D .  - provided consultation and 
survey questions on health behavior that were 
used in his study of Health Behavior funded by 
the Department of Health .  
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VI . Study Title : 

A.  

B .  

c .  

D .  

E .  

F .  

Brief Description : The purpose of this study is to assess the 
mental health s tatus of t!he population subgroups in the TKI 
vicinity who are thought to have been mos t  a ffected by the 
stress of the nuclear reactor accident by virtue of their 
occupation (plant workers ) ,  their psychological s tatus (Mental 
Health system c lients ) ,  or their familial status (mothers of 
young children) . The mental health status of the vicinity of 
a non-problematic nuclear power facility . Changes in mental 
hea l th status will be examined as a funct ion of the 
anniversary date of the accident (March 28 , 1980) . The s tudy 
will assess the role of social suppo rt networks in mediating 
the impact of stress . 

Study Period : 
Interviews -

October 1 ,  1979  to September 30 , 1980 . 
1 1 / 1/79  to 12/15/79  and 3/15/80 - 4/30/80 . 

Number of Persons in the Sample : 

1 .  TKI area : 700 within 5 - 1 0  mile radius . 

2 .  Comparison Site : 350 . 

Level of Funding: $270 , 776 . 

Sources of Additional Funding : None . 

Sources of Technical or Staff Suppor t :  
Institute and C linic Staff and Students . 

Wes tem Psychiatric 

G .  Proj ect Directo r :  

1 .  Principal Investigator 

a .  Evelyn Bromet , Ph . D .  
Assistant Professor o f  Psychiatry and Epidemiology 
Director of Psychiatric Epidemiology Training 
Program at Westem Psychiatric Institute and Clinic 
Univers ity of Pittsburgh 
Westem Psychiatric Institute and Clinic 
381 1  O ' Hara Street 
Pittsburgh , PA 15261 
412/624-3372 

2 .  Co-Investigators 
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a .  David Parkinson , M . D .  
Medical Consultant t o  U . S .  Steelworkers. of  America 
Associate Professor of Occupational Health at 
Graduate School of Public  Health 
University of Pittsburgh 
412/ 624-3041 

b .  Herbert C .  Schulberg , Ph . D .  
Professor  of Clinical Psychiatry and Psychology 
Director of the Office of Educationa l  
a n d  Regional Programming 
Wes tern Psychiatric Institute and Clinic . 

Proj ect Sta f f :  

1 .  Coordinator 

Les l i e  Dunn , M . P . H .  
Senior Associate i n  Resea rch 
As sociate Proj ect Director 
Wes tern Psychiatric Institute 
4 12/624-3372 

2 .  Additional Staff Pos itions : 

a .  
b .  
c .  
d .  
e .  
f .  

Ons ite supervisor . 
( 1 )  Statistician 10�. 
(1)  Junior Research Associate 100%. 
( 1 )  Junior Research Associate 50%. 
( 1 )  Secretary SO%. 
Interviewers (20+) - Several 
experience . M . S . W .  or Ph . D . ' s  
counsel ing p sychology . 
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VII .  Study Title : Newberry Township Study 

A .  Brief Description : In response to community concern , Newberry 
Township Commiss ioners contacted Raymond Goldsteen to study the 
social psychological effects of the THI accident on the community . 
Residents are concerned about a) the short-term effects of the 
accident and b) the long- range effects on residents (and other 
living creatures )  l iving in close proximity to a nuclear reactor 
operating at normal capacity . Ray Goldsteen assisted the community 
by developing a level of interest questionnaire , training 
volunteers and collating data . Mr . Golds teen received no monetary 
compensation for his work . 

As a result of the findings and agreement by the Steering 
Committee to abide by standard research safeguards and procedures , 
Mr . Goldsteen is collaborating wit)l the health subcommittee to 
conduct a Newberry Township/Goldsboro Community survey us ing his 
questionnaire for which there is extensive comparative data from 
the THI a rea . 

B .  

c .  

D .  

E .  

F .  

G .  

H .  

I .  

Study Period : N=284 September 1979 . 

Sponso r :  Newberry Township Steering Committee 
Health Sub-Committe� 
Volunteers did all the work . 

Level of Funding : 
the work.  

No funds available . Volunteers did a l l  

Additional Funding : None . 

Source of Technical or Support Staff :  
voluntary ba sis . 

Pro j ect Directo r :  Linda Dominsoki 
Chairperson 
Health Committee 

Ray Goldsteen on a 

Newberry Township Supervisors . 
7 1 7/938-6993 

Proj ect Staff :  Ten volunteers - female (aged �5 - 40) . 
Procedure : This is a "grass  roots" effort , executed by 
volunteers , ar1s1ng from profound concern for the ir health and 
safety on a short-term and a long- range basis . Survey 
findings SuPStantiate widespread willingnes s  of community 
residents to commit themse lves to a s tudy . Mr . Goldsteen 
trained volunteers in the same manner as  his paid inte rview 
staff with emphasis  on not bias ing respondents ' replies . 
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G .  

H .  
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Study Title : OMH Pilot Proj ect : Dauphin County MH/MR Centers . 

Brief Description : This  pilot proj ect describes the op1n1ons 
of clinical supervisors about the service needs and utili
zation rates within community mental health centers in the two 
Dauphin County MH/MR Centers as a result of the THI accident . 

This study focuses on : 

1 .  Changes in cl ient contact . 

2 .  Point and period prevalence rates o f  presenting problems . 

3 .  Service or staff modifications i n  the event of a cris is . 

4 .  Planning and developing 
gency/disaster plan . 

a mental 

Also deals with staff and client reactions . 

Study Period : July 18 to· August 1 ,  1979  

health emer-

N 5 Clinical Management Level , Mental Health 
service providers . 
Age range : 30 - 42 
Male : 5 
Education : 3 M . S . W .  

1 M . S .  
1 M . D .  

Sponsor : OMR through Student Intern Program . 

Level of Funding : None . 

Additional Source : None . 

Source of Technical or Staff Support : Office of Mental 
Health 

Victor X. Fongemie 
Janet Kelley 

Proj ect Director : Alva Barnett , M . S . W . , M . P . H .  
Doctoral Candidate , School of 
University of Pittsburgh 
Pittsburgh , PA 

Proj ect Staff : Proj ect Director . 

CoJIHDents : 

1 .  This i s  a pilot study for a larger assessment . 

Social Work 

2 .  Has significance because i t  focuses on mental health 
system deci s ion makers and , therefore , on mental health 
system delivery of services . 
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IX . Study Title : Demographic and Attitudinal Characteristics 
of THI Evacuees . 

A .  

B .  

c .  

Brief Description : A descriptive study of THI evacuees , this 
project was. conducted during the Karch 1979 crisis and was 
designed to measure public opinion of residents of a s imple 
random sample taken from three telephone directories : Middle
town , Marietta and Elizabethtown . All respondents live within 
the 15-mile radius of the THI nuclear power plant . 

Study Period : April 2 ,  1979 through April 8 ,  1979 . 

�= 11=375 . 

1 .  Sex - Kale 471 
Female 53'1. 

2 .  Age - 1 8  - 24 
25 - 34 
35 - 49 
so -t 

12'1 
24'1 
24'1 
40'1. 

3 .  Education - Les s  than High School - 28'1 
High School - 42'1 
High School -t 14'1 

Completed College - 1 6i. 

4 .  Distance o f  residence from plant 

0 • S miles - 52'1 
6 - 15 miles - 48'1. 

S .  Evacuated Area - Yes - 42'1 
No - 55'1. 

D .  Methodology 

1 .  Eleven item questionnaire . 

2 .  Kulti·stage , simple random sample . 

3 .  Residential telephone directories o f  Middletown , Marietta 
and Elizabethtown . 

4 .  Telephone interviews . 

E .  Sponsor : Social Research Center 
Elizabethtown College 
Cross Reference : Lane Intelligence Journal . 

F .  Level of Funding :  Approximately $ 1 , 000 . 
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Sources of Additiona l Funding : None . 

Lane Intel ligence Journal bought the results from Eliza
bethtown Col lege . 

Sources of Technical or Staff Support: Social Research Center .  

Proj ect Directo r :  Donald B .  Kraybil l ,  Ph . D .  
Depa rtment of  Sociology 
Elizabethtown College 
Elizabethtown , PA 1 7022 
Office : 7 1 7/367 - 1 15 1  Extension 310  

Proj ect Staff : Trained staff at the Social Research Cente r ,  
Elizabethtown College ( 1 0 ) . " 
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X. Study Title : no: Stress Stuc!y 

APPDDIX G 

A .  Brief Descriptioa.: Tbia study focuses oa. the stress i.slpact , 
copiJI& behaviors , social support aysteu , aud the illpact oa. the health delivery systeu . 

B .  Stuc!y Period : April 10 , 1979 to .Jua.e 1979 plus follow-up 
ia.terriew ia. .Jaa.uary 1980 . 

C .  !!!!!!.= 692 - Heads o f  Bouseholds - five-.ile radius ia. first 
st1Uiy aud 300 follow-up ia.terviews ia. .Jaa.uary. 

D .  ltethoclolop: 1 10 its queatioa.a.aire by te�epb.oa.e ; r� 
diait dialiJI& . 

E .  !!P!!!!!!= Pea.a.aylvaa.ia Depart.ea.t of Health. 

'· Level of l'uadia.a: $48 , 000 .. 
G. Source of Additioa.al Fua.dia.a : lloa.e . 

I. Sources of Techa.ical or Support Staff:  Chiltoa. 
Associates 

I. Project Director:  Peter Houts , Ph . D .  

Rada.or , PA. 

Hershey Medical Cea.ter 
Behavior Sciea.ces Depart.ea.t 
Hershey, Pt. 17033 
717/ 534-8265 

.J .  State of lleport : C011puter pria.touta 

)[. �: 

llesearc:h 

1 .  Dr . louts provided valuable aasistaa.ce to the Presidea.t ' s  
Ca.aiasioa.· oa. nn: . 

2 .  Dr . louts ' la.st�t ia.cludes (but is a.ot li8ited to) the followia.a iteu : 

a .  Distaa.ce o f  reaidea.ce fraa nn: . 

b. »-araphic data . 
c .  History o f  health probleu . 
d.  Preaa.aa.cy duria.& 'llfi . 
e .  Ia.forutioa. source reaard.ia.a health effects o f  'DII . 
f .  Uti lizatioa. of the health care delivery syatell. 
I · S,-pto.ologv . 
h. Evacuatioa. behavior .  
i .  »ya.a.ics o f  aa.d effects o f  evacuatioa. behavior .  
j .  Copiq strateaies . 
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3 .  Fia.sl report to b e  subolitted t o  Pena.sylvaa.ia Deparblea.t 
of Health by Septe.ber 1980 . 

4 .  We will be reportiq s a.e  o f  our results t o  the Tlfl Paa.el 
oa. Dece.ber 1 1 ,  1979 . 
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XI . Study Title : The Rutgers Study - Responses of Impacted 
Populations to the TMI Nuclear Reactor 
Accident : An Initial Assessment 

A .  

B .  

c .  

Reference : Discussion Paper Number 13 , (Mitche l l , Jas , K . , 
Susan L .  Cutter ,  Kent Barnes and James Bros ius ) ,  Rutgers 
University ,  New Brunswick , New Yersey , 1979 . 

Brief Description : .  Analyses the processes b y  which people 
assess risks and the preparednes s  for emergency evacuation .  

Study Period : April 2 1 , 1979 to Hay 2 1 , 1979 . N=360 . 

D .  Sponso r :  Department of Envirolmtental Resources , Cook College , 
Rutgers Univers ity and New Jersey Agricultural Experiment 
Station . 

E .  Investigato r :  James K .  Mitchell 
Associate Professor 
Department of Environmental Resources 
Cook College 
Rutgers University 
New Brunswick , New Jersey 09803 
201/932-9633 or 201/932-7809 

F. Methodolosy: 
1 .  Mailed Questionnaires - 26 item . 

a .  

b .  

Sources o f  information , reliability , personal assess
ment of dangers . 
Evac B .  

c .  Perceived consequences of threat .  
d .  Demographic and social . questions . 

2 .  Stratified random sample based on distance and direction . 
Resulted in 20 sampling units - from 5 zones (0-5 to 20+ 
mile radius ) x 4 quadrants (NE , SE , SW, NW) . 
a . N From telephone directories . 
b .  N 359 . 

922 questionnaires mailed . 
39% R rate . 

c .  N characteristics . 

' 1 .  
2 .  
3 .  
4 .  
5 .  

6 .  
7 .  
8 .  

85% male . 
87% homeowners . 
83% within 20-mile radius . 
16% over 60 years of age . 
42% 40 - 59 . . 
39% 20 - 39 . 
14% did not complete high schoo l .  
23% - four year college graduate . 
Pre-school children - 20%. 
Pregnant women - 2% . 
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XI I .  Study Jitle : The Organizational Development of Social · 
Movements as a Result of the Three Mile 
Is land Nuclear Accident . 

A .  

B .  

c .  

D .  

E .  

F .  

G .  

H .  

I .  

Brief Description : The purpose of this study is to collect 
data on the background , structure , and functioning of area 
groups through in-depth interviews , participant observation 
and historical research . 

Study Period : 10/15/79 .to 10/ 15/80 . 

Number of Persons in Sample :  Not available . 

Sponsor : National Science Foundation . 

Level of Funding : $27 , 000 . 

Source ( s ) o f  Additional Funding : None . 

Source ( s )  of Technical or Staff Support : None . 

Proj ect Director : .  Edward J .  Walsh 
Assistant Professor of  Sociology 
Department of Sociology 
Pennsylvania State University 
University Park , PA 16802 
814/865- 1694 

Proj ect Sta f f :  None . 
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XIII . Study Title : Evacuation Planning in the THI Accident . 

A .  Brief Description : Focuses on government agency response to 
the THI accident . Government agencies respond to crisis 
situations based on scenarios of pre-conceived disasters , 
crises , etc . The THI nuclear plant accident presented a very 
different scenario . 

B .  Study Period : 3/20/79 to end of July 1979 . 

c .  

D .  

E .  

F .  

G .  

H .  

I .  

Sample : N=100 (approximation) . 

Sponsor:  Federal Emergency Management Agency. 

Level of Funding : $40 , 000 . 

Source of Additional Funding : None . 

Source of Technical Support : Human Science Research , Inc ; , 
McLean, VA . 

Project Director:  William Chenault , Ph . D .  
Human Science Research , 
McLean, VA 
703/893-5200 

Project Staff : Geth Reichlin 
Department of Sociology 
University of Pittsburgh 
412/624-4141 

Gary Hibert , M .A .  
Human Sciences Research , Inc . 
McLean , VA 
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XIV . Study Title : An Initial Exploration of Events and Values 
Affecting Professional Performance During Medical Disaster 
Mobil ization . 

A .  Brief Description : Explores factors affecting human/ 

B .  

c .  

D .  

E .  

F .  

profess ional behavior patterns influencing professional per
formance . Identifies critical events . impacting health care 
delivery and explores decision-making processes . 

Study Period : April through September 1979 . 

Sample : N=Command· Group : 27 . 
General Hospital Employees : 86 . 

Sponso r :  Robert Wood Johnson Foundation . 

Level of Funding : $ 15 , 000 . 

Source of Additiona l Funding : None . 

G .  Source of Technical or Staff Support : None . 

H .  

I .  

Proj ect Director : E . A .  Vastyan 
Chairman , Humanities Department 
Penn State Hershey Medical Center 
Hershey , PA 
7 1 7/534-8778 

Proj ect Staff : John Burnside , M . D .  
Chief , Divis ion of Internal Medicine 

Robert Sevensky , Ph . D .  
Assistant Professor of Humanities 

David Hufford , Ph . D .  
Assistant Professor of  Behavioral Science . 
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Kental Health Studies on TKI 

Study Title 

1 .  Behavior -Effects Task Force Report 
President ' s  Ca..ission on TKI 

2 .  The Reaction to the Reactor Accident 
Dickinson College 

3 .  The Middletown Telethon 
Martin Sai.th, Ph . D .  

4 .  Response of Adolescents t o  TKI 
Glen Bartlett , K . D . , Ph . D .  

5 .  NIKH/WPIC Mental Health Aasess.ent 
Evelyn Bro.et , Ph . D .  

6.  TKI Telephone Survey (BRC) 
. Cynthia Flynn , Ph . D .  

7 .  Newberry Township Study 
Raymond Goldsteen, K . A .  

8.  OKH Pilot Proj ect : Dauphin Co . KH/KR 
Centers 
Alva .Barnett , K.s .w. , K . P . H .  

9 .  The Rutgers Study 
Ja.es K. Kitchell , Ph . D .  

10. De.ographic and Attitudinal Characteristics 
of TKI Evacuees 
Donald Kraybill , Ph. D .  

11 .  Events and Values Affecting Professional 
Perfor.ance 
E . A .  Vastyan , K . A .  

12 . Evacuation Planning (FEKA) 
Willia Chenault ,  Ph . D .  

13. TKI Stress Study (iershey Medical Center) 
Peter Houts , Ph . D .  

14. The Organizational Develop.ent of 
Social Kove.ents 
Edward Walsh 
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CO!!J!letion Date 

October 31 , 1979 

Septellber 1979 

April 21 , 1979 

Kay 1979 

Septellber 30 , 1980 

Allguat 6, 1979 

Septellber 1979 

Auguat 1 '  1979 
To be continued 

June 1979 

April 8, 1979 

Septellber 1979 

July 1979 

Septellber 1980 

October 15 , 1980 
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TKI ADVISORY PAIIEL TO THE PEIINSYLVABIA 
DEPARTKEIIT OF REALm mr REALm 

RESEARCH STUDIES 

The Chairaan of the panel is Dr . .  Leroy Burney, K . D . , former 

Surgeon-General , U . S .  Public Health Service , and for8er President of the 

Kilbank "->rial Fund. Other -bers include Victor Bond , K . D . , Ph . D . , 

Aasociate Director, Brookhaven National Laboratory (Radiation Biology) ; 
Calvin Fredericks , Ph.D. , Chief of Disaster Systeas and Emergency Mental 

. ·Health, National Institute of Ken tal Health (Kental Health) ; George B. 

Hutchison , K . D . , M . P . H . , Professor of Epid-iology , Harvard University 

School of Public Health (Radiation Epid-i!)logy) ; Troyce Jones , Ph . D . ,  

Research Staff Ke.ber ,  Health and Safety Research Division of Oak- Ridge 

Rational Laboratory (Radiation Physics) ; Korton KrBIII!r ,  Sc . D. , Pro

fessor , Depart.ent of Mental Hygiene , Johns Hopkins University School of 

Hygiene and Public Health (Mental Health) ; Abraba Lilienfeld , M . D . , 

University Distinguished Service Professor of Epid-iology, Johns 

Hopkins University School of Hygiene and Public Health (Epid-iology) ; 

Evan Pattisbal,· K.D. , Ph. D . , Professor and Cbairaan ,  Depart.ent of 

Behavioral Science , Hershey Medical Center (Behavioral Science) ;  Mark 

PerLaan ,  Ph . D . , University Professor of Econoaics , University of 

Pittsburgh (Health Econoaics ) ;  P . W .  Purdoa, Ph. D . ,  Director , 

Environaental Studies Institute , Drexel University (Environaental 

Science) ;  and Leonard Sagan, K.D. , Progra Manager ,  Bio.edical Studies , 

Electrical Power Research Institute (Radiation Medicine) . Another 

�er who died recently was Professor Jero.e Cornfield , Director of The 

Biostatistics Center ,  George Washington Unive_rsity .  He has recently 

been replaced by Professor Paul Sheehe , _ D . S c . , Depart.ent of Preventive 

Medicine , Up-State Medical Center , Syracuse University (Biostatistics ) .  
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APPENDIX I 

SMALL BUSINESS ADMINISTRATION ECONOMIC INJURY LOAN 

PROGRAM STATISTICS AS OF JANUARY 31 , 1980 

a .  Number of interviews - - - - - - - - - - - - - - - - - - - - - - - -- -490 

b. Number of  loans accepted - - - - - - - - - - - - - - - - - - - - - - 76 

c. Amount of loans accepted - - - - - - - - - - - - - - - - - - - - - -$ 3 , 9 1 8 , 000 . 00 

d .  Number of applications withdrawn - - - - - - - - - - - - - -4 

e .  Amount of withdrawn applications - - - - - - - - - - - - - - $ 197 , 000 . 00 

f .  Number of applications declined - - - - - - - - - - - - - - -36 

g. Amount of applications declined - - - - - - - - - - - - - - -$2 , 668 , 000 . 00 

h .  Number of applications still in process ing - - - - 18  

i .  Number of loans approved - - - - - - - - - - - - - - - - - - - - - -22 

j .  Amount of  app roved loans - - - - - - - - - - - - - - - - - - - - - - $510 , 000 . 00 
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APPENDIX J 

EMERGENCY MANAGEMENT SUBCOMMITTEE 
PENNSYLVANIA COMMISSION ON 

THREE MILE ISLAND 

As a result of many meetings , the Emergency Management Subcommittee 
has formulated recommendations for certain standards a county nuclear 
emergency response plan should meet . 

1 .  Desirable features of such a plan include : 

• Warning System 

Provis ions should be included for a warning system capable 
of alerting people living within a ten-mile radius of the 
nuclear facility .  

Methods o f  notification could include civil defense sirens , 
radio and te levision broadcasts , public address systems , 
and tone- alert weather radios . 

• Clearly Outlined Evacuation and other Protective Actions 

The plan should include an explanation of warning signals , 
protective actions including taking cove r ,  administering 
potassium iodide , evacuation procedures , evacuation routes 
including maps , public  shelter locations , inst ructions on 
protecting foodstuffs , livestock , etc . . . .  

• Provis ions for Mass Care in Host Areas 

Risk counties should coordinate with host counties to plan 
for mass care of  at least half the population to be evac
uated . Evacuation facilities should be located at least 
25 miles from the nuclear facility .  

• Pooling of Vehicles and Equipment 

Planners should cons ider regional pooling of trans
portation and mass care equipment . 

• Public Awareness 

Planners should conduct " town meetings" at  which emergency 
plans could be explained and pub l i c  questions could be 
answered . 

• Yearly Tests for E ffectiveness 

Before a nuclear facility is  a l lowed to begin operation , 
all  emergency plans ( s tate , county , loca l ,  util i ty) should 
be tested in an exercise involving emergency personnel 
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only . Plans should be tested at least once a year . To 
eva luate the success of each exercise , a set of  approp
riate questions s imilar to those found in the attachment 
to this Appendix could be developed . 

Trained Sta ff 

An Emergency Operations Center staff of professionals 
augmented by qualified volunteers should be organized and 
tra ined . 

An Emergency Ope rations Center 

An Emergency Operations Center should be available on a 
stand-by basis  and equipped with telephone lines and other 
necessary equipment . It  should be located at least five 
miles from the , nuclear facility and have adequate pa rking 
and interior space available . Some schools and county 
court houses may be suitable . 

Provi sions for Schools 

Provis ions for use of public and privat� school facilities 
should be included in emergency plans . I f  an evacuation 
is ordered during school hours , an area should be desig
nated for parents to reunite with their  children . 
Further ,  the authority to close schools should be clearly 
designated in the plan . 
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APPENDIX J ,  Attachment 

EMERGENCY MANAGEMENT SUBCOMMITTEE 

I .  Are citizens prepared for an emergency evacuation announcement? 
2 .  Do citizens know the warning signals?  
3.  Do citizens know ho·• to decontaminate? 
4. How large is the evacuation a rea--S , 20 , 40 , 70 , 250 ,  500 

miles? 
5 .  How will citizens know which routes to take for evacuation? 
6 ,  Are certain state and state aid highways closed in case o f  a 

disaster? 
7 .  During s chool hours , a re children to be evacuated out by bus? 
8 .  What transportation is available to those without cars? 
9 . What provi"sions for reuniting families if children are in 

school , mother at home , husband at work? 
10 . What authorities are in charge and do citizens know this ?  
1 1 .  Are government officials prepared? 
1 2 .  Are city hospitals prepared? 
13 . Are doctors and personnel trained to handle radiation victims? 
1 4 .  Will some hospitals refuse to treat radiation victims because 

it is costly to decontaminate their emergency rooms? 
15 . Are hospitals p repared to evacuate? ' 
1 6 .  Are nurs ing homes prepared to evacuate? Prisons? 
17 . Will volunteer res cuers have qualms about going into a radio

active zone? 
18 . Will contaminated people be forcibly stopped from entering a 

noncontaminated zone? 
19 . How much monitoring equipment is ava ilable  and to what extent 

can this equipment monitor a lpha , beta and gamma? 
20 . How long does a meltdown take? 
21 . How long does it take to evacuate? 
22 . What part do wind and weather play in an evacuation? 
23 . What p rovis ions a re made to cope with a deep snow , fog , driving 

rain , hurricanes , dust s torms or a combination of inclement 
weather conditions? 

24 . Are emergency plans being updated frequently? 
25 . If full evacuation testing of  units being done within one year 

of a reacto r ' s  being fueled as required by NRC regulations? 
26 . Are evacuation instructions being sent at  least once each year 

in all electric bills to all customers? 
27 . Are emergency plans available to neighboring states when 

reactors may be j ust across the river or s tate or county 
boundaries? 

28 . Would factories , residences ,  military bases--be given priority 
treatment in decontamination? 

29 . What provisions for evacuation of increased populations due to 
tourists and/or reacreational activities? 

30 . Are there enough trained personnel outside the immediate 

3 1 . 

reactor site who would know how to handle and treat radiation 
victims? 
Do hospitals have disconnects to prevent 
radioactive material throug4 the general 
systems? 
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APPENDIX J, Attachment 

32 . Since citizens are not able to sense radiation by seeing , 
smelling or hearing- -how would authorities persuade people to 
go at all in the absence of any visible or sensible threat when 
the citizens have been assured over and aver again that nothing 
will ever happen? 

33 . Would evacuees be willing to part from their  property on a 
long-term basis? 

34 .  Would evacuees understand they cannot return to an area to 
begin cleaning up because this must be done by decontaminated 
crews? 

35 . Who will pay and make up the decontamination crews ? 
36 . How wil l  runoff from contaminated areas be prevented such as 

via rivers , streams , etc . ?  
37 . I f  citizens perceive they will have t o  remain out o f  a n  area , 

will they try to stock up on food and gasoline causing traffic 
congestion? 

38 . Will farmers be willing to abandon their livestock on a long
term basis? 

39 .  Do escape routes bring people closer to the plant? 
40 . What if a tornado causes fallen trees and cuts off escape 

routes? 
41 . Who pays the evacuation expenses of citizens living away from 

home? 
42 . How do citizens get the cash reimbursement for their expenses 

without waiting for long periods of time and without a maze of 
red tape? 

43 . How would looting be prevented? 
44 . What instruments for measuring radioactivity are in use today? 

How many? What do they cost? 
45 . Would civil defense fallout instruments be adequate for 

measuring coremelt releases? 
46 . Will  sufficient doctors ' and nurses '  clothing changes be avail

able? 
47 . Wil l  sufficient lead containers be available to enable the 

saving of all contaminated bedding , clothing , wastes , etc . 
without hazard to personnel from the presence of gamma 
emitters? 

48 . How do you safely store a supply of drinking water? 
49 . Does the utility have the ability to assess (within \ hour or 

less)  recommendations for consequent actions to state and local 
officials? 

50.  How big must a city be before it is considered unevacuable in 
the required time- frame? 

5 1 .  What would city governments do if they could not evacuate their  
citizens fast  enpugh? 

52 . Why does section 13 . 3  of the Regulatory Guide 1 . 70 . 14 Dec 74 , 
specify that emergency response plans for neighboring states be 
described in the Safety Analysis Report (SAR) "if any part of 
the neighboring state is within 4 miles of the 
facility . "? Why 4 miles? 

53 . With a pressure vessel rupture , no warning time would be given . 
What would the consequences of the RSS accidents be then· 
inasmuch as protection measures could most  l ikely not be taken 
in time? 
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54 . In such a case , what would the consequence of j ust "sheltering" 
be? 

55 . In the worst case accident when people would die immediately , 
what would be done with the bodies? When? Where? ' 

5 6 .  What would become of the contaminated (dead and inj ured ) 
wildlife and other domestic animals? Roosting birds will carry 
contamination from ledges of city buildings to areas as much as 
40 miles away? 

57 . Are any individuals in the emergency response organization 
being given more responsibility then they can handle? 
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Reports of and testimony from interviews conducted by the Environ
menta l  Impact , Economic Impact , Emergency Management , Healtb Impact , 
Legal Impa ct and Programs and Recovery Subcommittees of the 
Governor ' s  Commission on the Accident at Three Mile I sland . 

Logs of the Pennsylvania Emergency Management Agency , March 28 , 1979 
to April 2,  1979 . 

Logs of the Pennsylvania Department of Environmental 
Resources/Bureau of Radiation Protection , March 28 , 1979 to April 2 ,  
1979 . 

Disaster Operations Plan , Commonwealth of Pennsylvania , July , 1977 . 
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Plan , 1966 . 
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7 .  · Catalog of  Research Programs Identified by the Pennsylvania 
Department of Public Wel fa re , 1979 . 
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Brief 1B-7501 3 ,  Library of Congress , Congres sional Research Service . 

Three Mile I s land Telephone Survey, Mountain West Research , Inc . , 
1979 . 

Behavioral E ffects , Task Force Report to tbe President ' s  Commission 
on the Accident at Three Mile I sland ,  1979 . 

Report of the President ' s  Commis s ion on the Accident at Three 
Mile I s l and , 1979 . 

Population Dose and Hea ltb Impact of  the Accident of tbe 
Three Mile Island Nuclear Station , U . S .  Nuclear Regulatory 
Commission ,  1979 . 

Environmental  Asses sment - Use of EPICORE-II  at Three Mile 
Is land Unit-2 , (NuReg.  059 1 ) , U . S .  Nuclear Regulatory Commis s ion . 
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15 . "Decontamination at Three Mile I sland Fought at. Every Step , "  
Nuclear Industry , Vol . 26 , No . 9 ,  John O ' Neill . 

16 . Natural Radiation Exposure in the United States , EPA Report ORP/SID 
72- 1 , U . S .  Environmental  Protection Agency . 
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Electricity Demand in the United States : An Econometric Analysis , 
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22 . Disaster Insurance Protection : Public Policy Lessons , Howard 
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Atomic Energy Act of 1954 , Act of August 30 ,  1954 , as amended , 42 
U . S . C .  section 201 1 ,  et seq . ( 1973) . 
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GLOSSARY 

Atoaic Safety and Licensing Board - A board appointed by the NRC to conduct the licensing proceedings for new nuclear power plants , as the need arises . · 

Auxiliary building - A structure housing a variety of equipment and large tanks necessary for the operation of the reacto r .  

Background radiation - Radiation arising from natural radioactive aaterials always present in the envirooaent , including solar and cos•ic radiation and radioactive elements in the uppe r  atmosphere , the ground , building aaterials , and the huaan body. 

Beta particles - High-energy e lectrons ; a fon. of ionizing radiation that noraal ly is stopped by the skin , or a very thin sheet of meta l .  
Central Penn Multi-List , Inc . - A listing of all  p roperty for sale by member realtors in the greater Harrisburg area . 

Cesiu.- 134 - Radioactive form of cesium , with a half-life of two years . 
Cesium- 137 - A radioactive form of cesium , with a half-life of 30 years . Emits both gam.a and beta radiation . 

Class-action suit - A legal action undertaken by one or more plaintiffs on behal f  of  themse lves or  others having an identical interest in the alleged wrong . 

Congenital/neonatal hypothyroidis• - A condition present at birth or within the first month after birth in which there is deficient activity of the thyroid gland , resulting in a lowered metabolic rate and general loss of  vigo r .  

Contaiu.ent building - The structure housing the nuclear reacto r ;  intended t o  contain radioactive solids , gases , and water that might be released fro. the reactor vessel in an accident . 

Core - The central part of a nuclear reactor that contains the fuel· and p roduces the heat .  

Debenture - A certificate or voucher ackoowledging a debt . 

Disaster Operations Plan - A written response plan for all types of emergencies and disasters occurring within the Commonwealth . Prepared and implemented by the Pennsylvania Emergency Management Agency . 
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Duty Officer - A person who provides respons ible coverage for the 
designated Commonwea lth agency during non-wo rking hours . 

Econometric - Application of statistical methods to the study of economic 
data and problems . 

Endocrino logist - A scientist specializing in the study of  the endocrine 
glands . 

Environmental assessment report - An eva luation of the environmental 
impact of  the stated activity . 

Epidemiologist - A s cientist  special izing in study of the incidence , 
distribution and control of disease in a population . 

Federal Disaster Relief Act - A sp�cial Congress ional act providing 
federal assistance to state and local governments during emergencies and 
maj or  disasters . 

Fiss ion - The splitting apart of a heavy atomic nucleus into two or  more 
parts when a neutron strikes the nucleus . The splitt ing releases a large 
amount of  energy . 

Fuel handling building - One of the adj acent structures to the 
containment building where uranium fuel rods are stored . 

Gamma rays - High-energy electromatic radiation ; a form of ioniz1ng 
radiation of  higher energy than X-rays that penetrates very deep into 
body tis sues . 

General emergency - Declared by the uti lity when an incident at a nuclear 
power plant poses a potentially serious threat of  radiation releases that 
could affect the general publi c .  

Genetic diseases or  defects - Hea lth defects inherited by a child from 
the mother and/or fathe r .  

Hal f-life - The time required for hal f  of a given radioactive substance 
to decay . The radioactivity of an isotope with a ha lf- l i fe of five days 
would be reduced by one-ha l f  in a five-day period . After the second 
five day period , the radioactivity would be one- fourth of  the origina l ,  
and s o  on . 

· 

Heal th phys ics - The practice of protecting humans and thei r  environment 
from the possible hazards o radiation . 

Hydrogen bubble - A volume of hydrogen gas in the top of the reactor 
vesse l . 

Iodine- 1 3 1  - A  radioactive form of iodine , with a ha lf- life of 8 . 1  days , 
that can be absorbed by the human thyroid if inha led or ingested and 
cause non- cancerous or  cancerous growth . 
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Ion - An atom or group of atoms that carries a positive or negative 
charge . 

Ion exchange - A chemical reaction involving the exchange of ions present 
in a solid with ions of like charge present in a surrounding solution . 
Used in the EPICORE- I I  system for removal of radioactive isotopes from 
the wate r .  

Intervenor - One who intervenes as a third pa rty i n  a lega l proceeding . 

Krypton-85 - A radioactive noble gas , with a half- life of 10 . 7  years , 
that is not absorbed by body tis sues and is soon eliminated by the body 
if inha led or ingested . 

Loss -of- coolant accident - An accident involving a b roken pipe , stuck
open valve , or other leak in the reactor coolant system that results in a 
loss of the water cool ing the reactor core . 

Low population zone - An NRC term to define the area around the reactor 
with low population dens ity .  This is the area for which evacuation had 
to be planned for under NRC rules and regulations . 

Middle Atlantic Federal Regional Counci l  - A coordinting council for a 
group of federal domestic agencies . 

Millirem - One-thousandth of a rem ; see rem . 

Negative pressure - Less than the pressure of the atmosphere . 

Person- rem - The sum of the individua l doses received by each member of a 
certain group or population . It is used to estimate the incremental 
number of health effects cases which a radiation exposure might produ ce 
in the given population . It is not used to determine which individua ls 
in the population might be affected or  in dealing with individual medical 
care needs . 

Plume - Radioactive material 
point source which dissipates 
other atmospheric conditions . 
a smoke stack . 

released to the atmosphere from a stack or 
with distance depending upon wind speed and 

Its form is similar to smoke released from 

Pota ss ium iodide - A chemical that readily enters the thyroid gland when 
ingested . If taken in sufficient quantity prior to exposure to radio
active iodine , it can prevent the thyroid from absorbing any of the 
potentially ha rmful radioactive iodine- 1 3 1 . 

Primary system - The system containing water that cools the reactor core 
and carries away heat . Also called the reactor coolant system . 

Radiation Management Corporation - An independent · eQmp��y which mainta ins 
dos imetry stations around the Three Mile Is land fa cility as a qua lity 
check of the utility ' s envi ronmental surveil lance program . 
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Radiation survey probe - A portable radiation detection device . 

Reactor head - Removable top on the reactor vessel .  

Reactor vessel - The steel tank containing the reactor core . 

Rem - A standard unit of radiation dose . Frequently radiation dose is 
measured in millirems for low-level radiation ; 1 , 000 millirem equa l one 
rem . 

Resins - Chemical compounds whi ch selectively attract other elements and 
compounds . Used in the EPICORE-II sys tem to attract radioactive 
isotopes . 

Site emergency - Declared by the utility when an incident at a nuclear 
power plant threatens the uncontrolled release of radioactivity into the 
immediate area of the plant . 

State Tax Equalization Board - A Commonwealth agency whose main function 
is to determine annually the aggregate market value of real property in 
the Commonwealth . 

Strontium-90 - A radioactive form of strontium , with a half-life of 28 
years . Emits only gamma radiation . 

Thermolumines cent dos imeter (TLD) - A device to measure environmental 
radiation . 

Wet-chemistry and radiation counting room facility - Radioisotope 
analysis  center where radiation detection equipment is located . Would 
contain gamma ray analyzer and equipment for chemical separation of 
radioisotopes for identification purposes . 

Whole body scan - A detailed examination of the human body for the 
presence or localization of radioactive material .  

Xenon- 133 - A radioactive noble gas with a half-life of 5 . 3  days that is 
not absored by the body tissues and is  soon eliminated by the body if 
inhaled or ingested . Xexon- 133 was the principle radioactive isotope 
released to the environment during the TMI accident . 
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OA.·50l 12·67 COMMONW€ALTH OF P£NN$Vl..VANIA 

SUBJECT: 

TO: 

FROM: 

DER Review of NRC ' s  Envi ronmental Assessment for 
Decontami nati on of the TMI-2 Reactor Bui l d i ng 

The Hon . Dick L. Thornburgh 
Governor of Pennsyl vani a  

C l i fford L .  Jones , Secretary 
Department of Envi ronmental Resources 

May 15 , 1980 

The Department of Envi ronmental Resources has revi ewed the Nucl ear 
Regu l atory Commi ssion ' s  Envi ronmental Assessment for Decontami nati on of 
the TMI-2 Reactor Bui l d i ng Atmosphere and submi ts the fo l l owing report : 

rn conducti ng our revi ew ,  the department cons i dered the fol l owing 
techni cal i ssues : 

( 1 )  the ongoi ng need to gai n greater access to the reactor bui l d i ng 
for mai ntenance and decontami nati on i n  order to l essen the 
unknown ri sks that may be i n�erent in del ays for uncertai n  
benefi ts , 

( 2 )  the compari son of the risks from acc.i dents between the a l ter
nati ves , 

(3 )  the compari son of occupational and publ i c  exposure between the 
al ternati ves , 

( 4 )  the i n s i gn i fi cant ri s k  to the publ i c  from radi ation exposures 
for any of the al ternati ves when compared to the vari ation i n  
natural background rad i ation , and the extensi ve moni tori ng 
program that wi l l  assure these goa l s  can be achi eved . 

Based on our eval uation using these i ss ues as a bas i s ,  we have 
concl uded that control l ed purg i ng using the hydrogen control sys tem , as 
recommended by the NRC staff, is the preferrable al ternative for removing 
the Krypton from the reactor bui l d i ng atmosphere . 

If other i ssues , such as psychological stress , wh i ch by thei r nature 
are intri nsically more d i ffi cul t to eval uate , are deemed to override the 
techn i cal i ssues , then the other al ternati ves whi ch shou l d  be cons i dered 
in thei r order of des i rabi l i ty are l i sted bel ow:  

(1 )  A purg i ng procedure whi ch al l ows the rel ease to  be  completed in  
a very short peri od of time . Thi s  procedure wou l d  not be 
des i rable un l ess used in conjunction wi th an enhanced d i s persion 
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system such as a more elevated rel ease point or a heated 
di scharge. 

(2) The sel ective absorption system and cryogeni c  processi ng system 
which should be reeval uated to determine whether they could be made oper
ational wi thi n · a  reasonabl e period of time . 

Regardl ess of the final determi nation . the hydrogen control system 
and the reactor bui lding purge system should be made immedi ately avai l able 
and the procedures i n  place to al low a control l ed purging of the reactor 
bui lding in the event that an unexpected occurrence would requi re immediate 
action to protect publ ic  heal th and safe�. 

In eval uating these al ternatives . the fol l owi ng cri teri a should  be 
taken into considerati on : 

( 1 )  Six months i s  the maximum reasonabl e  del _, that should be 
i ncurred for i nstal l ation and testing of any al ternative . This 
i s  primari ly due to the necessi � for accel erati ng the decontam
i nation process to assure protection of publ i c  heal th and safe� 
from unknown risks from unnecessary del .,s . Any of the processing 
al ternati ves would requi re several months to compl ete the 
decontami nation effort under ideal conditions . Consideri ng 
previous experience wi th new systems . operational probl ems could 
extend the total time to wel l over a year for completion . In 
addi tion . the Submerged Demineral i zati on System for decontami nation 
of the reactor bui ldi ng water should be operational wi thin  less 
than s ix  months ; and since this effort wi l l  be more cri tical to 
compl eting the reactor bui lding decontamination . the decontami nation 
of the reactor bui l di ng atmosphere should not be in a positi on to 
interfere wi th thi s effort. 

(2)  Si nce the psychologi cal stress of the publ i c  is one of the most 
difficul t probl ems to address i n  the eval uation of the al ternatives . 
considerati on should  be given to the negative aspects of thi s  
phenomena due to del ays ; and the possibi l i ty that the hi ghly 
visible nature of some of the enhanced di spersion al ternatives coul d  
exascerbate rather than al l evi ate thi s problem. I n  addition . 
consideration shoul d be given to the potenti al hazard to. commerci al 
ai rcraft from certain enhanced dispersion al ternati ves due to the 
location of the pl ant near an approach path to the Harri sburg 
International Ai rport. 

Our speci fic comments on the Envi ronmental Assessment by section are 
as fol l ows :  

Section 4 . 2  - I t  appears that the most important justi fication for 
near-term decontami nation of the reactor bui lding atmosphere has to 
do wi th the unknown condi tion of the core and the conti nuing abi l i �  
to assure the reactor f s  subcritical . The only way thi s condi ti on 
could  not be assured i s  to assume that a large enough quanti � of 
control rod material has mel ted from the core and that somehow a 
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suffi cient amount of unborated water could  enter the core . 
Considering the emergency core cool ing systems whi ch are avai l able 
to add borated water. thi s  would appear to be an extremely unl i kely 
scenario .  

- -

There needs to be more detai l ed justi fication of the need to have 
l ess l imi ted access to the reactor bui lding in the near term. The 
only cri tical maintenance task whi ch was unidenti fi ed was the re
placement of out-of-core neutron detectors . An estimate of the 
additional occupational exposure to perform thi s  task prior to 
krypton removal would be helpful . 

Section 5 . 2  - Other radioisotopes whi ch may be present in the reactor 
bui lding atmosphere need to be quanti fied.  particularly stronti um 
89/go and iodine 129 . It should then be explained i n  greater 
detai l why thei r concentrations woul d  be insignificant off s i te .  

Section 6 . 1 . 2  - The use  of  real time conti nuous off-site monitoring 
duri ng purging should be utf l i zed to the ful l est extent in  providi ng 
feedback to control the rel ease rate . 

References to meterol ogical data or conditions shoul d be establ ished 
for venti ng periods . 

Speci fi c consideration should be given to the fol l owing on l imi ting the 
condi tions for venting : 

1 .  Night time hours . 

2 .  Wind velocity of 7 mph at the surface duri ng venting. 

3. Sky cover i s  greater than 50S . 
In addition to specific favorable meteorologi cal condi tions . purge 
rates could be speci fied that are proportional to wi nd speed in excess 
of 7 mph . 

cal cul ations of accumul ated off-si te doses shoul d be made at al l 
off-si te moni tors . As presently written . it fs not clear that al l 
monitors wi l l  be considered. 

Section 6 . 1 . 4  - The estimated cumul ative total popul ation exposure 
should be gi ven in thi s section . as wel l as i ts sens i ti vi ty to change 
in the rel ease rate and/or llll!teorological condi tions . In addi tion . 
some perspective should  be provided to compare these exposures wi th 
natural background radiation and the variation in natural background 
radiation . 
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Section 6 . 5 . 2  - A time period of 1� to 2 years for designi ng and 
instal l i ng the sel ective absorption system appears somewhat unreas
onabl e .  If thi s concept i s  at  the same l evel of  devel opment as  the 
cryogenic system, but much l ess compl ex using off-the-shel f i tems , 
i t  therefore should be avai l abl e in l ess time than the cryogenic 
system. More justi fication shoul d be provided for the estimated 
schedul e.  

Section 6 . 6 - The administrative off-si te skin  dose l imi t for thi s 
purge variation appears to change from 0 . 1  mrmVhr. ( using the 
hydrogen control system only) to 3 mrm/hr. Thi s  is perceptual ly 
a very large increase and approaches the dose rates duri ng the 
accident. Al though the maximum indi vidual cumul ati ve exposure 
l imi ts are the same as the l onger purge , the total popul ation 
exposures coul d increase sl ightly dependi ng on the predomi nant 
wi nd di rection over the shorter period of time . In addi tion , the 
total time for compl eti ng the evol ution could  be much greater than 
fi ve days due to more stringent meteorologi cal requirements . 

Due to the fact that thi s method results i n  l arger i ncremental 
exposures to the publ ic  and to account for rapidly changi ng 
meteorologi cal condi tions and possible terrain effects , a much 
more extensive monitoring ·program would  be required to assure 
that the regul atory l imits were not exceeded . The probl ems wi th 
coordi nation of all  these efforts coupl ed wi th the l imi ted condi tions 
would tend to make thi s option somewhat undesirabl e unl ess used 
wi th an enhanced di spersion system which makes thi s coordi nation 
l ess cri tical . 
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D E PARTM E N T  OF H EA LT H  
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The Honorabl e Di ck Thornburgh 
Governor of Pennsylvan i a  
Room 225 ,  Ma i n  Capi tol Bl dg . 
Harr i s burg , PA 1 71 20 

Dear Governor Thornburgh : 

HAR R o s a u Ra May 1 5 ,  1 980 

RE : Stress and Venti ng of Krypton at 
Three Mi l e  I s l and 

The i ssue of stress is addressed by the Uni on of Concerned Sci enti s ts i n  
the i r  cons i deration o f  the krypton present i n  the conta i nment bui l di ng and i t s  
pos s i b l e  venti ng . 

I d i scussed the concept of psycho l og i ca l  stress as i t  might rel ate to the. 
various proposal s for venti ng krypton gas  at Three Mi l e  I s l and wi th Abram 
Hostetter , M . D . , psychi atri s t  and former Regi onal  HSA Pres i dent . 

Dr . 1 Hostetter recommends that venti ng be accompl i shed i n  as bri ef a t ime 
peri od as poss i bl e .  He s tated that a del ay i n  venti ng or prol onged venti ng 
woul d  b�more apt to i nc i te stress or prol ong stress than woul d more rapi d  
venti ng , despi te the pos s i bi l i ty o f  s l i ghtly h i gher l evel s o f  rad i ation  expo
s ure attendant with the l atter method . Dr . Hostetter , in con s i deration of the 
stress that is apt to obta i n  among that segment of the popul ation who might 
rema i n  concerned about adverse hea l th affects despi te the numerous statements 
to the contrary that have been . made by the Union of Concerned Sci enti sts and 
others , emphasi zes the need to i nform the c it i zens of the parti cul ars of any 
vent i ng process  chosen . Speci fical l y ,  the peopl e shoul d be i nformed of the 
prospective time for venti ng and made aware that there woul d  be no adverse 
hea l th effects from that process .  

For my part , I woul d l i ke to add that there i s  a segment of the popul ation 
that does not feel stressed by the presence of TMI or �he krypton i s sue per 
s e ,  but is s tressed by those who express concerns over TMI and krypton . There 
i s  natural concern about members of soci ety who tal k of marchi ng in the streets , 
ri oti ng and the l i ke .  There i s  a l so concern that i f  steps are not taken i n  
the near future to decontami nate the conta i nment bui l d i ng ,  that fa i l ure of 

F=IOST O F" F"I C E  B O X  90, H A R R I S B U R G ,  PA. I 7 1 2 0  717- 7 8 7 - 6436 



Hon .  Dick Thornburgh 
May 1 5 ,  1 980 
Page 2 

mai ntenance machi nery i n  the bui l di ng may occur and might resul t i n  an uncon
trol l abl e rel ease of radioactive materi al . Thus , some el ements of society are 
i n  effect bei ng stressed by those whose expressed concerns and threats may be 
del ayi ng the decontami nation process .  

I n  summary the Heal th Department recommends that i n  a n  effort to mi nimi ze 
stress , both present and accumul ati ve , that venti ng of krypton be accompl i shed 
as soon as possibl e  and in as bri ef a time period as possi bl e .  

Si ncerely,  

H - P-7r-r---<>t.ae t1 Uvi.k-
H .  Arno l d  Hul l er ,  M . D .  
Secretary o f  Heal th 
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COMMONW£ALTH Of' PENNSYLVANIA 

DEPARTMENT OF PUBUC WELFARE 

May 15 , 1980 

The Honorable Dick Thornburgh 
Governor of Pennsylvania 
Harrisburg , Pennsylvania 1 7 120 

Dear Governor Thornburgh: 

TELEPHONE NUMBER -
(717l 787 -2600/3600 

You have requested my opinion on psychological stress as it 
relates to the various decontamination options under consideration for 
Three Mile Is land. Following consultation with Scott H .  Nelson , M . D . , 
Deputy Secretary for Mental Health , and appropriate staff from the 
Office of Mental Health , I have reached the following conclusions . 

The available psychological research indicates that for some 
in the immediate area , mental s tress did result and continues to result 
from the TMI accident . There are many sources of stress in people ' s  
lives , and while TMI may add t o  those ,  i t  i s  not expected , barring un
foreseen developments , to lead to chronic mental or physical health pro
blems within the population. While anxiety cannot be eliminated , the 
way in which the TMI clean-up is handled can minimize it . One point 
here is key : the availability to the public of accurate and timely in
formation which they can trust , and use to help them cope with stress
producing situations . 

The symptoms of stress are cumulative and can mount over time . 
One factor which can be expected to add considerably is continued in
decision on how to proceed with the TMI clean-up . While the venting of 
krypton may be more stressful to some , continued inaction and the con
tainment of radioactive wastes in a facility that was not designed for 
long-term s torage may also produce anxiety. If the perceived danger of 
venting krypton decreases , the symptoms of anxiety and depression genera
ted by the idea of venting also will decrease . 

There will be individuals who will perceive danger in venting , 
despite their access to accurate and timely information , and for these 
people symptoms of anxiety will continue. However , prolonging the TMI 
clean-up will most certainly increase the mental health effects and their 
accompanying behaviors . Making a decision on venting and proceeding in a 
responsible fashion could in the long run minimize stress and reduce the 
potential for anziety and depression among the population that lives near 
TMI . 



- 2 -

If a decision is made by the NRC to vent krypton gas , a network 
should be created to provide the public with accurate and timely informa
tion on what is happening and when. The Health Department ' s  hotline , 
county crisis intervention centers and mental health programs should be 
prepared to provide this information . The Office of Mental Health is pre
p�red to help train persons who would operate these phone lines . The Com- • .  

monwealth should be ready to make a full and complete report to the public 
on what is happening before , during and after the venting. 

The people of Central Pennsylvania have demonstrated remarkable 
strength during the entire unsettling TMI episode , and I am certain that 
under your carefully reasoned leadership , in a climate in which the public 
is kept fully informed with reliable information from government agencies 
and the utility company , this strength will prevail . 

I hope my comments are of help to you in your deliberations . 

Sincerely , 

/t.t._ ;1. tJ �dz.. 
Helen B. O ' Bannon 
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Sect i on 1 

I NTRODUCT ION 

Background i n format i on on the current status and  p l anned recovery operati ons 

at the Three Mi l e  I s l and Un i t  Two { TMI - 2 ) nucl ear  power p l ant is presented 

in th i s sect i on .  The fi rst subsect i on d i scusses  the current status o f  the 

reactor core and a i rborne rad i oacti v i ty l evel s wi thi n the contai nment .  The 

need for reentry i nto the TMI - 2  reactor contai nment bu i l d i ng i s  then di scuss

ed . The doses due to the rad i oact i ve krypton gas  ( 85 Kr ) and other rad i a t i o n  

sources i n  t h e  contai nment  are presented i n  s ubsect i on 1 . 3 . T h e  fourth 

s ubsect i o n  b r i e f l y  rev i ews the a l ternati ves for 
85 Kr remova l ,  the concl us i ons 

reached in  prev i ous  eva l uati ons , and the need for the present eva l uati on . 

Subsect i on 1 . 5 bri ef ly  di scusses  the perti nent regu l at ions  and  s ubsect i on 1 . 6 

descri bes the present  worl d atmos pher i c  i nventory and other sources of 
85 Kr 

i n  the env i ronme n t .  

1 . 1 Status of TMI-2  Reactor Core and Contai nment Bu i l d i ng 

The exact condi t i on of the reactor core at TM I - 2  i s  present l y  unknown . There 

have been severa l e s t i mates of the damage but unti l the core can be exami ned 

there is no way to determi ne i ts actual  condi t i on .  I t  i s  genera l l y  accepted , 

however , that the core d i d  undergo severe damage res u l t i ng i n  d i srupt i on of 

the core geometry . The d amaged fuel i n  the reactor vessel  rema i ns i n  a safe 

shutdown mode , wi th  natural  c i rcu l a t i on cool i n g .  O n l y  one core neutron 

moni tori n g  dev i ce is present l y  operab l e .  I t  prov i des  the o n l y  real t i me 

i nformati on  confi rmi ng the safe shutdown conf i gurat i on . The core i s  i n  

corros i ve env i ronment { pH 8 ) a s  a resu l t o f  the add i t i on o f  sod i um hydroxi de 

to the coo l ant  d u r i n g  the acci dent . 
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There are three a reas  of  i ncrea s i ng  concern about  the status of the core . 

The fi rst i s  that of a further l os s  of coo l ant may occur due to corro s i o n .  

The pr imary coo l ant i s  i tse l f corro s i ve a n d  port i on of t h e  reactor coo l ant  

system p i p i ng i s  s u bmerged in  corros i ve sump  water . The pri ma ry cool ant  

pump seal s are another pos s i b l e source of l eakage . Further l os s  of pri -

mary cool ant i s  not a great concern , but hav i ng the sys tem far beyond de

s i gn cond i t i ons  is not a comfortab l e  pos i t i o n .  The second area of  concern 

is a pos s i b l e  change in fuel geometry .  A core geometry s h i ft cou l d  d i s rupt 

the present  coo l ant  fl ow paths and change the core cool i ng s i tuat ion . The 

fuel i tse l f may be corroded and  further di stri buted throughout the primary 

system, i ncrea s i ng the d i ffi c u l ty of system decontami nati on . The l a st  area 

of concern is  that of  recr i t i ca l i ty .  Th i s  wou l d  have to be con s i dered an 

"acc i dent" in  that it  appears that the core coul d not achi eve a cr i t i ca l  

cond i t i on w i t h  the present  l evel s of  boron i n  the reactor coo l ant system. 

The boron wou l d  have to 
-
be substanti a l l y  reduced before cri t i cal l y  coul d 

become pos s i b l e .  The o n l y  mechan i sm for th i s  to happen wou l d  be the i nadver

tent admi s s i o n  of unborated water to the prima ry cool ant system . 

The TMI - 2  reactor conta i nment bu i l d i ng has  been seal ed s i nce before the 

acci dent on  28 March 1 97 9 .  T h e  contai nment h a s  been ma i ntai ned be l ow atmo

s pheri c pres sure for more than a year by the bui l d i ng a i r  coo l i ng system . 

Thi s has  prevented l ea kage of fi s s i on products out of the reactor bu i l d i ng 

to the env i ronment . Most of the gaseous fi s s i on products i n i ti a l l y  present 

in the reactor bu i l d i ng atmosphere have decayed to undetectabl e and i n s i gn i 

fi cant l evel s duri n g  the past  year .  Repeated mea surements have  s hown the  

pri nc i pa l  nuc l i de rema i n i ng i n  the  contai nment atmosphere to be 
85 Kr.  The 

reactor conta i nment bu i l d i ng atmosphere of TMI - 2 presen t l y  conta i ns approx i 

mate l y  57 , 000 C i  o f  
85

Kr .  The measured 
85Kr concentra t i on i s  1 . 0  uCi /cm

3
. 

1 - 2 



The concentrat i ons of other i sotopes a re much sma l l er :  approx imate l y  4x l 0 - S 

� C i / cm3 for tri t i um ( 3
H ) , l x l 0

- 9 
� C i / cm

3 
for radi oces i um ( 1 37

cs ) , and l x l o- 1 0  

�C i /cm3 for 1 2 9
I .  The a i rborne 3H and  1 37

cs  i nventor ies  are approx i matel y 

2 C i  and  0 . 00006 C i , res pect i ve l y .  

1 . 2 Reactor Bui l d i ng Reentry Requi rements 

There a re several  i mportan t  rea sons why reentry i nto the TM I - 2  reactor 

b u i l d i n g  is nece s s a ry .  I n  s umma ry,  i t  i s  necessary t o  a s ses s  the damage 

res u l t i ng from the acci dent  and to p l an  and prepare for reactor bu i l d i ng  

decontami n a t i on and remova l  of the dama ged fue l . These  general  needs  en-

compa s s  a l a rge n umber of spec i f i c  ta s k s  that requ i re reentry . Some examp l es 

a re :  

o a s s e s s  the l evel s and  d i stri but i on  o f  surface contami nat ion  

wi th i n the reactor contai nment bu i l d i ng 

o obta i n  samp l es to determi ne the opti mum procedu re for surface 

decontami nati on 

o perform deta i l ed s urveys req u i red to defi ne the rad i a t i on fi e l d s  

i n  t h e  b u i l d i n g  

o pe rform ma i ntenance on v i ta l  equi pment ,  s u c h  as  t h e  bu i l d i ng a i r  

coo l ers 

o i n sta l l add i t i on a l  neutron and rad i a t i on mon i to r i n g  equ i pment 

o i n s pect  eq u i pment needed for decontami nati on and fuel remova l  

Al l these tasks  must  be compl eted before the  bu i l d i n g  can be decontami nated 

and the fuel  removed . Deta i l ed prepara t i o n  and p l ann i ng cannot proceed 

s i gn i f i cantl y unt i l data on actua l  cond i t i ons  a re obta i ned by reentry teams . 

The p l anned decontami na t i o n  o f  the TM I U n i t  2 reactor bu i l d i ng i s  i n  two 

phases : ( 1 ) remova l  of the contami nated water from the bu i l d i ng s ump and 
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( 2 ) removal  of contami nat ion  from b u i l d i n g and component s u rfaces and re

mova l  of  components that have h i gh l eve l s of i n ternal  contami nati on . Both 

phases must be comp l eted before remova l  of  the reactor core can beg i n .  

The schedu l e  for removal  o f  the s ump water cal l s  for proce s s i ng  to beg i n  

i n  December 1 980 .  I t  i s  est i mated that sump water proces s i ng wi l l  take 

fou r to f i ve months . It is  not nece s s a ry that the 
85

Kr be removed from 

the conta i nment for th i s  task  to p roceed . Oecontami nati on of the b u i l d i ng 

and component s u rfaces i s  a two - s tep  p roces s :  a sses sment and p l ann i ng 

fol l owed by actual decontami nat i on . Both efforts requ i re removal  of  
85

Kr 

from the b u i l d i n g atmosphere . To ma i nta i n  the schedu l e  of beg i n n i ng the 

decontami nat ion  when the maj ori ty of sump water has been removed , i t  i s  

neces s a ry to start the contam i n a t i on a s sessment and p l an n i ng work i n  Septem

ber 1 980 .  Hence the presence o f  
85

Kr i n  the bu i l d i ng wi l l  del ay decontam i n a -

t i on at a b o u t  t h a t  t i me .  

1 . 3 Dose Rates From 
85

Kr and Other Sources in the Conta i nment 

The e s t i ma ted contri b u t i o n s  to the total dose rate from a i rborne 
85

Kr ,  

surface depos i t i on of  fi s s i on products , and rad i onuc l i des i n  the  s ump water 

a re presented in Tab l e  1 - 1  for the a reas  to be v i s i ted in the fi rst conta i n

ment reentry efforts (l) . 
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Tabl e  1 - 1  

TMI -2  CONTAI NMENT DOSE RATE EST IMATES FOR 
GENERAL AREAS ON EACH ELEVATION 

Location Ti ssue 
85Kr 

305 ' E l evati on Whol e  Body 0 . 9  

(A i r  Lock E l evation ) Ski n 9 

347 '  E l evat i on Who l e Body 1 . 2  

(Operati ng Fl oor ) Ski n 9 

Stai rs #1 and #2 Who l e  Body 1 . 2 

Ski n 9 

Airl ock Who l e  Body 0 . 9  

Ski n 9 

Anteroom Who l e  Body 0 . 1 

(Outs i de Ai rl ock ) Ski n 

Dose Rate at Spec if i ed 
Locati on ( rem/hour) 

Surface 
Depos i ts 

0 . 2 

1 

0 . 4  

2 

0 . 2  

Sump 
Water 

1 .  5 

9 . 0  

Total 

2 . 6  

1 0  

1 .  6 

1 1  

1 0  

1 0  

0 . 9  

9 . 0  

o .  1 
1 

S i nce the princi pal mode of decay of the 
85

Kr gas i s  by beta part i cl e emi s s i on ,  

the dose rate to unprotected ski n wou l d  be qui te l arge , 9 rem/hour i n s i de the 

conta i nment .  The 85Kr contri buti on to the whol e body dose i s  35% of the tota l 

on the 305 ' l evel and 75% of the total on the 347 '  l evel . The rad iat ion fiel d 

i n  the stai rwel l s  and on l ower l evel s i s  domi nated by the sump water source . 

The who l e  body dose rate from 
85Kr i n  the reactor bui l d i ng reduces the max i

mum stay t ime of any reentry team and  the unexposed s k i n  dose  rate necess i tates 

the use of heavy and cumbersome d i v i ng su its  for ski n protection during re-

entry .  

1 -5 

1164 

1 . 4 Al ternati ves for 
85Kr Removal 

A brief rev i ew of prev i ous eva l uati ons of al ternati ve methods for removal 

of 
85Kr from the reactor bui l d i ng atmosphere is presented to pl ace the pre

sent compari son in context . F i ve a l ternati ve methods of 
85

Kr removal have 

been cons i dered : 

o control l ed purge of the contai nment atmosphere 

o adsorpti on and storage of 
85Kr on charcoal 

o compres s i on and storage of the gas conta i n i ng 
85Kr 

o cryogen i c  treatment to remove the 
85

Kr from the gas i n  steel cyl i nders 

and l ong-term storage 

o sel ective fluorocarbon absorption of 85Kr from the gas and l ong 

term storage in steel cyl i nders 

The control l ed purge d i scharges the 85Kr in the reactor bu i l ding  to the 

envi ronment under meteorol ogi cal cond i t i ons that woul d  provi de good d i spers i on 

and d i l u t i on of the effl uent . The 
85Kr rel ease wou l d  be conducted under pre

scri bed cond i t i ons to l im it  doses to i ndi v i dua l s  and to the popul ation near 

the s i te .  The other four systems i nvol ve treatment of the contai nment atmo

sphere to remove and concentrate most  of the 85Kr for l ong term storage (85Kr 

has a 1 0 . 7-year hal f-l i fe ) . Use of one of these systems wou l d  reduce pl anned 

rel eases of 
85Kr to the l ocal envi ronment but resul t  in i ncreased ri sk  of 

acci dental rel eases . 

In November 1 979 , the Metropol i tan Edi son Company submi tted a safety analys i s  

and envi ronmental report (£,1.!.�) to the Nucl ear Regu l atory Commi s s i on (NRC ) 

i n  support of the i r  proposal to conduct a control l ed purge of the TMI-2  reactor 

bu i l di ng atmosphere .  I n  March 1 980 , the NRC Staff publ i s hed a n  envi ronmental 

assessment for the decontami nation of the TMI-2  reactor bu i l di ng atmosphere (�) . 
The Staff concl uded that a control l ed purge was an acceptabl e decontami nati on 

method ; i t  met a l l perti nent regul atory requi rements . The NRC Staff a l so 
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determi ned that the a l ternat i ve systems were acceptabl e wi th regard to 

rad i a t i o n  exposu re of nea rby res i dents . The anti c i pated del ay requ i red 

to des i gn ,  procure , i nsta l l ,  and test such systems was a factor i n  the i r  

recommenda t i o n  that the control l ed purge p l an  b e  adopted . I n  l ate March 

1 980 ,  an  i ndependent rev i ew (l) of the a l ternati ves concl uded that a treat

ment  that has  zero , or  nea rly  zero , rel ease  to the atmosphere and concen

trates the 
85

Kr in gas  cyl i nders wou l d be the mos t  des i rab l e .  The revi ewer 

ranked the se l ect i ve absorpt i on proces s  and the cryogen i c  process i ng sys tem 

as the bes t  and next best a l ternati ves , res pect i ve l y .  The rev i ewer j udged 

the i mp l emen tati on t ime and system cost estimates of 1 1 /2 years and $4 

mi l l i on to be reasonab l e .  The " near zero rel ease"  cr i terion  appeared most 

i mportant i n  the sel ection  of the se l ecti ve absorpt i on proces s .  The i mpacts 

of t i me de l ay ,  occupa t i on a l  rad i a t i on exposure ,  and system cost were not 

eval uated . 

D i ffer i n g  e s t i ma tes  have been made ( References 2-8 ) of parameters i mportant 

to the deci s i on proces s . The purpose of thi s report i s  to prov i de an i nde

pendent rev i ew of two a l ternati ves now be i ng con s i dered to decontami nate 

the conta i nment  atmosphere : control l ed purge and sel ecti ve fl uorocarbon 

absorpt i on .  

1 . 5 Regu l a t i o n s  Perta i n i ng to Env i ronmental  Radi ati on Exposure 

The NRC regu l at i ons  control l i ng  envi ronmental radi at ion  exposure are conta i ned 

in 10 CFR  20 ( Reference 9 ) . Des i g n  gu i del i nes  for l i ght water cool ed reactors 

( LWRs ) l i ke TM I - 2 a re conta i ned in Append i x  I to 1 0  CFR 50 ( Reference 1 0 ) . · 

In deve l o p i ng Append i x  I to 1 0  CFR  50 ,  the Nuc l ear Reg u l a tory Commi s s i on per

fonmed a thorough eva l uat i on  of rad i oact i v i ty re l eases in effl uents from LWRs . 

The goal  of the eva l uati on  was cri teri a to prov i de numer ica l  defi n i t i on of 

rel ease  rates that were " a s  l ow as reasonably  achi evabl e" . The fi rst draft 

n ume r i c a l  cri teri a ,  sta ted in terms of dose to the max ima l l y  exposed i nd i v i 

dual , were proposed i n  m id- 1 971 . A publ i c  ru l e-ma k i ng hea r i n g  was i n i t i ated . 

An env i ronmental  i mpact statement was drafted , rev i ewed by many i nteres ted 

parti es , and f i n a l i zed . After an exten s i ve heari ng procedure , rev i ew ,  and 

ana l ys i s  the fi na l  dose cri ter i a  were establ i s hed . The two cri ter i a  mos t  

re l evant t o  t h e  p resent con s i derati on are t h e  5-mrem annua l  dose t o  the 

who l e  body and the 1 5-mrem annual dose to the s k i n .  L im i t i ng  effl uent re

l ea ses  to ach i eve the Append i x  I dose cri teri a a s sures that the operat i ons 

meet  the ALARA cri terion and that the annual  who l e  body doses res u l t i ng  from 

LWR opera t i on wi l l  be l es s  than 5 percen t  of  average doses from natural  back

ground rad i at i o n . Natural background rad i a t i on doses average about 1 00 mrem/ 

yea r i n  the Uni ted States . 

The rad i oacti v i ty rel ease  rates req u i red to meet the ALARA dose cri ter i a  a re 

more restr ict i ve  than those set forth i n  the Techn i ca l  Spec i f i cat i ons  for 

opera t i on  of TM I - 2 .  Meeti ng  Appendi x  I cri teri a a l s o  a s sures compl i ance 

w i th the rel evant Env i ronmental  Protecti on Agency gu i dance for nuc l ea r  reactor 

fuel cyc l e  fac i l i t i es in 45 CFR 1 90 (!l) . 
1 . 6  Sources and Atmospheri c I nventory of 85Kr 

The c urrent average concentrat ion  of 85 Kr i n  the worl
-
d ' s  atmos phere i s  between 

15 and 20 pC i /m3 . I t  rose from a l evel of about 1 pCi /m3 i n  the m id- 1 950s , 

pri nc i pa l l y  due to nucl ear weapons product i on and tes t i n g  and other defense 

re l ated acti v i t i e s  of several  countri e s .  Most of the 85 Kr in  the envi ronment 

rema i ns in  the atmos phere . The current atmosphe r i c  i nven tory of 85Kr i s  about 

80 mi l l i on cur ies  {].f) .  
Re l eases  from the Savannah Ri ver Pl ant ( SRP ) and the Idaho Chemi ca l  Proces s i ng 

P l a n t  ( I C P P ) are the pri nc i pa l  sources of 85 Kr i n  the Un i ted States . Between 
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March 1 975 and September 1 977 , for exampl e ,  SRP rel eases averaged about 

53 , 000 C i /month (}1) . Rel eases from the ICPP have been i ntermi ttent but 

have been as h i g h  as  20- 30, 000 C i  per month (}!) . 

1 . 7 Report Organi zati on 

The reports and background materi a l  descri bed in the previ ous  subsecti on 

have been rev i ewed in deta i l  as part of the present assessment of the rel a

ti ve meri ts of the selective absorpti on process and a control l ed purge as  

methods of decontami nati ng the  TMI - 2  reactor bu i l di ng atmosphere . Porti ons 

of those documents are d i scussed in more detai l in l ater secti ons . Section 

2 presents the cri teri a  con s i dered i n  the eval uati on of these two processes . 

Sect i on 3 descri bes the techni cal features of the two proposed a l ternati ve 

technique s .  Secti on 4 conta i n s  compari sons of the two systems . Secti on 5 

the concl usi ons and recommendati ons of the study. 
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Section 2 

TECHN ICAL EVALUATION CRITERIA 

Six pr i nc i pa l  cr i teri a were used in the techn i ca l  eval uation of  the two 

systems now bei ng cons i dered for decontami nation of the TMI -2  reactor 

bui l d i ng atmosphere . These  cri teria are 

o feas i b i l  i ty 

o effecti veness 

o practical i ty 

o schedul e  

o heal th and safety 

o resource requi rements 

Each i s  d i scussed separate ly  below. 

2 . 1  Feas i b i l i ty 

To meri t serious cons i deration ,  any technol ogical  decontami nation al ternative 

must  be fea s i bl e ;  tha t i s ,  i t  mus t  have been deve loped to the po i n t  tha t  i ts '  

appl ication  to the probl em i s  reasonabl e from a scient if ic  and eng i neeri ng 

s tandpoi nt .  

2 . 2  Effecti veness  

Any proposed decontami nation techni que mus t  be  capabl e of removi ng the  
85 Kr from 

the reactor  bui l d i ng i n  a reasonabl e  period of ti me after i ns ta l l ation . 

2 . 3  Practica l i ty 

The practical i ty cri terion addresses the operationa l  compl exi ty of the sys tem, 

i ts rel i a b i l i ty ,  and ma i n tenance requi rements dur i ng the period of performance . 

2 . 4 Schedul e 

The overal l schedul e for accompl i sh i ng the decontam i nation i s  important for 

reasons descri bed i n  the Introduction .  
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2 . 5 Heal th and Safety 

The mos t  i mportan t  _cr i ter ion  i n  the eval uat i o n  of the a l ternat i ve systems 

i s  heal th and  s a fety .  There are several as pects that  dese rve consi derat ion . 

- From the rad i o l og i ca l  safety po i nt- of v i ew ,  the col l ecti ve dose to the 

popul a t i o n  ( a l s o  termed the popul a t i o n  dose ) i s  general l y  taken as the pri n 

c i pa l  mea sure o f  i mpac t on human heal th . There are three ·pri ncipa l  sources 

of popul a t i o n  dose to be cons idered : expos ure to the publ i c  res i d i ng near 

the fac i l i ty ,  expo s u re to the workers wi th i n  the pl a n t ,  and , because a ny 

rel eased 85 Kr wi l l  be gradua l l y  d i s persed around the wo rl d ,  expos ure of the 

wo rl d popu l a t i o n .  Other hea l th and safety a s pects of the a rea requ i ri ng 

cons idera t i o n  a re general worker safety ,  i ndus tri a l  hygi ene , potentia l  conse

quences o f  fl uorocarbon rel eases to the a tmos phere , and  menta l  s tres s .  

2 . 6  Resource Requi rements 

Resource requ i rements for the a l tern a t i ve techn i ques a re a l so an i mportan t  

cons i dera t i o n . S pace a n d  bui l d i ng requi remen ts f o r  the decontami na t ion  sys tem , 

techn i ca l  ma n power needs , use of cri t ica l  ma ter i a l s ,  a nd energy consumption  

a re a l l components of th i s  cri teri o n .  

2 - 2  
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Secti on 3 

SYSTEM DESC R I PT IONS AND TECHN ICAL EVALUATIONS 

The two decontami nation  a l ternat i ves , control l ed purge and sel ecti ve fl ouro

carbon absorpti on fol l owed by purge , a re descri bed in subsect i ons  3 . 1  and 

3 . 3  respect i ve l y .  Each a l ternati ve i s  eval uated i n  each o f  the s i x  tech

n i ca l  a reas descri bed in Sec t i on 2.  The resu l ts of the techn i ca l  eva l uat i on 

are presented i n  s ubsect i ons  3 . 2  and  3 . 4 .  

3 . 1  System fo r 85Kr Decontami nati on by Contro l l ed Purge of the Reactor Bu i l d i ng 

Metropo l i tan Edi son has proposed removal of the 85Kr from the TM I - 2  reactor 

bu i l d i ng us i n g  a control l ed purge ra te to l i mi t the offs i te doses . The venti ng 

wou l d be accompl i shed in a manner that woul d meet a l l regul atory requ i rements 

i nc l ud i ng the TMI - 2  Techn i cal Speci fi cations . The con trol l ed reactor bu i l d i ng 

purge program i s  descri bed i n  References 2-5 . 

Fi gure 3- 1  shows the exi st i ng hydrogen control s ubsys tem , ·  as mod i fied , that 

wou l d be used for decontami nation  by con tro l l ed purge . The sys tem fl ow rate 

can be contro l l ed in s teps up to a max i mum of  1 000 cfm .  The gas removed from 

the rea ctor bu i l d i ng woul d fi rst pas s .  through a sequence of fi l ters : a pre

f i l ter , a h i gh effi ci ency parti cul a te ( HEPA) fi l te r ,  a charcoal adsorber , and 

a second HEPA fi l ter .  Th i s  combi nati on wou l d remove more than 99 . 9% of the 

a i rborne parti cul ate materi a l  and about gg% of the a i rborne 1 29 1 .  The 85Kr 

and the 3H i n  the reactor bu i l di ng atmosphere woul d pass  th rough these fi l ters 

and be rel eased to the a tmosphere via the Un i t  2 vent s tac k .  

To meet the Append i x  I dose objecti ves the 
85 Kr re l ease  ra te ( �C i /sec )  wou l d  

b e  control l ed and adjusted hourly a s  a functi on o f  atmospheri c d i s pers i on con

d i t i ons . For a s peci fied re l ease ra te , the acceptab l e  purge fl ow rate depends 

on the mea s ured 85Kr concentrat ion i n  the contai nment .  At the s tart of the 
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contro l l ed purge , the 85 Kr concentrat i o n  i n  the reactor bu i l di ng wi l l  be 

1 . 0 �Ci / cm3 and the purge fl ow rate wo ul d be re l a ti vely l ow ( perhaps about 

1 00 cfm) . As venti ng conti nues the krypto n  concentrat ion  in  the reactor 

b u i l d i ng wi l l  decrease and , for the s ame d i s pers i o n  condi t ions , the fl ow rate 

can  be  i ncreased . Duri ng peri ods of unfavorab l e me teoro l o gy when d i s pers i on 

wou l d be poor the re l ease  wou l d  be decreased or stopped , and i ncreased or 

resta rted on ly  when meteorol ogi cal cond i t i on s  i mprove d .  Reference 6 des cri bes 

an acce l erated venti ng  program u s i n g  the s ta t i o n ' s  normal contai nment  purge 

sys tem. Th i s  wou l d prov i de i ncreased fl ow rate capaci ty that cou l d  be used 

when 85 Kr conta i nment  concentrati ons are l ow and meteo rol ogi cal condi t ions  are 

favorabl e .  As descri bed , th i s  approach wou l d  meet  a l l regu l a tory requi rements 

wi th the except ion  of the TMI - 2  operati ng  Techni ca l Spec i fi cat i o n  for i ns tan

taneou s  rel ease o f  nob l e  gases . The NRC s ta ff had proposed th i s  mod i fi cati on 

if it  cou�d be i mp l emented by the middl e of May . 

3 . 2  Te ch n i ca l  Eva l uat ion  of Con trol l ed Purge Decontami nat ion  Sys tem 

The resu l ts of the tech n i cal eval uati ons  i n  each of the s i x  areas are presented 

bel ow .  

3 . 2 . 1  Feas i b i l i ty 

The control l ed purge sys tem i s  a tech n i ca l l y  fea s i b l e  method of decontami nat i ng  

the TMI - 2  reactor bu i l d i ng atmosphere . I t  i s  s i mi l ar i n  pr i nc i p l e  to conta i n-

ment  p urge sys tems i ns ta l l ed at Three Mi l e  I s l and and o ther press uri zed water 

reactors ( PWRs ) and  routi ne l y  empl oyed fo r the s ame purpose . 

3 . 2 . 2  E ffe.c t i vene s s  

Reactor  bu i l di ng purges have been shown t o  be a n  effecti ve method of remov i ng  

nob l e gases  from PWR reactor bui l d i ngs . The techn i que is  used routi nel y  at  

ope rat i ng  reactors to  remove radioact i ve gases pr ior  to contai nment  entry .  

The decon tami nati o n  factor ( DF )  o f  the sys tem i s  proporti onal  to the vol ume 
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of gas purged . The OF can be i ncreased to any des i red l evel by conti nued 

purgi ng . I n th i s  case. it has been estimated that a total vol ume of about 

3D mi l l ion cubi c  feet mus t be purged to h i eve a reactor bui l d i ng concen

tration of 1 0·6 )JCitaa3 • At a continuous purge rate of 1 000 cfm th i s  coul d 

be accompl i s hed i n  21 days . The approximate durat i on of purge i s  esti mated 

to be 60 days , but wi l l  depend on actual meteorol ogi cal condi ti ons . 

3 . 2 . 3  Practi cal i ty 

Operation of _the purge system i tsel f i s  a rel ati vely s i mp l e  manner . A deta i l ed 

operational procedure that i ncorporates al l the s teps requi red to ass ure proper 

system opera tion duri ng the control l ed re l ease has been prepared . E i ght modi 

fications of the hydrogen control system are requi red before the control l ed 

purge cou l d  take pl ace . We have determi ned tha t  al l but one of these modi fica

ti ons have been compl eted . The one .  rema i n i ng modi f i cation , uncappi ng the 

Un i t  2 vent s tack , cannot be completed unti l approva l of the control l ed purge 

option is obta i ne d .  

3 . 2 . 4  Schedul e 

It i s  es timated tha t  1 -4 days woul d  be requi red to perform the l a s t  sys tem 

modi fi cation des cri bed above and to obta i n  the ini tial approval s  requi red by 

the control l ed purge operati onal procedure . The overal l durati on of the con

trol l ed purge is estimated to be 60 days from the time of i ni ti ation . Th i s  

es t i ma te i s  based on compu ter s i mu l ati ons performed us i ng h i s tori cal meteoro

l og i cal  data . The h i s tor i ca l  da ta are only a general gui de s i nce condtti ons 

vary from year to year and cannot be predi cted in advance . Howeve r ,  s i nce the 

purge coul d begi n promptly after approval , a l onger purge duration woul d 

prob4bly no t have a del eter ious i mpact on the pl anned schedu l e  ( Secti on 1 . 2 ) . 
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3 . 2 . 5 Heal th and Safety 

The heal th and safety aspects of the control l ed purge decontami nati on 

al ternati ve are consi dered in th i s  section.  The three subsections con s i der 

radi oact i v i ty rel eases to the envi ronment , rad i ati on doses to i ndi v i dUal s 

and to popul ation s ,  and the poten t i a l  hea l th effects resul ting from sel ect i on 

of th i s  al ternati ve .  

3 . 2 . 5 . 1  Radi oact i v i ty Rel eases to the Envi ronaent 

In Tab l e  3- 1 , the expected and potenti a l  85 lr rel eases a re g i ven for the 

control l ed purge decontami nation al ternative.  I t  was as sumed that one con

ta i nment entry MOul d be made before the control l ed purge was i n i t i ated and 

that subsequent entries woul d  be del ayed unt i l  the purge wa s  comp l eted . 

It was assumed that the control l ed purg i ng removed a l l  the 85Kr i n  the 

reactor bu i l di ng .  An upper l i mi t esti mate of the 3H rel ease duri ng the purge 

i s  a l so gi ven in the tab l e .  

A n  unpl anned rel ease could occur i f  the ful l flow o f  the control l ed purge 

system were uni ntenti ona l ly acti vated . Th i s  rel ease i s  con s i dered unl i ke l y  

but , i f  i t  did occur, approximately 1 700 Ci of 85 Kr cou l d  b e  rel eased t o  the 

envi ronment in one hour .  I f  the acci dental rel ease occurred , the tota l 85Kr 

act i v i ty rel eased duri ng the purge woul d  be decreased by the amount of the 

acci denta l rel ease . 
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Tab l e  3 - 1  

EXPECTED AND  POTENTIAL RELEASES OF  RAD I ONUCL I DES 
FOR THE CONTROLLED PURGE ALTERNAT IVE  

Acti v i ty Cau s i ng Rel ease  

EXPECTED 

Control l ed Purge 

Contai nment Entry 

POTENT I AL 

Acc i dental  I n i t i at i on 
of Purge 

Rad i onucl i de Rel ease  ( C i ) 

85Kr 3H 

57 , 000 

25 

1 700 

30 

0 . 0008 

0 . 06 

3 . 2 . 5 . 2  Rad i a t i o n  Doses to I nd i v i dua l s and Popu l at i ons  

Three popu l a t i o n  groups  wi l l  recei ve rad i a t i o n  exposure as  the resu l t  of 

s e l ect i ng the contro l l ed purge a l ternat i ve . These a re the genera l popu l a-

t i on of nearby res i dents , nearby res i dents who a re p l ant  workers , and the 

enti re popu l at i on of the worl d .  The expected max i mum i nd i v i dua l  doses for 

each group are s hown in Tabl e 3- 2 .  These doses res u l t  a l mo s t  ent i re l y  from 

the d i scharge of the 
85

Kr ; there i s  no s i g n i f i cant  contri but ion  from the 

d i scharged 3H .  The max i mum i nd i v i dual  doses for a rel ease of 57 , 000 Ci 

was computed us i ng an annual average d i spers i on factor of l . Bxl o-6  sec/m
3 

for a vent re l ease  and the dose convers i on factors g i ven i n  Regu l atory 

Gu i de 1 . 1 09 (�) . The maximum s ki n  dose under those cond i t i ons wou l d  be 

4 mrem . The max i mum who l e  body dose to a member of the l oca l  popu l ati on  

is  0 . 05 mrem . Doses rece i ved by i nd i v i dua l s at  l ocati ons remote from the 

p l ant  a re vari ab l e  but extreme ly  sma l l .  Al l the doses from expected re l eases  

3-6 
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Tabl e 3-2  

RAD IATION DOSES  TO I N D I V I DUALS FOR  THE  
CONTROLLED PURGE  ALTERNAT IVE  

Exposed Group 

EXPECTED 

Nearby Res i dents 

General  Popu l a t i o n  

Worl d Popu l ati on  

POTENT IAL 

Nearby Res i dents 

General  Popu l at i on 

Maxi mum Ind i v i dua l  
Dose (mrem} 

Whol e Body 

0 . 05 

< 10-S  

0 .  7 

Ski n 

4 

< 1 0
- 3  

50  

are wel l bel ow those rece i ved from natura l  background sources . 

The consequences of acc i dental  i n i t i at i on of the reactor bu i l d i n g  purge 

system were computed u s i ng a s i te bounda ry d i s pers i on factor of 6 . 8 x 1 0-4 

sec/m3 and the dose convers i on factors from Reference 1 5 .  The max i mum 

potent i a l  doses are 50 mrem to the s k i n and 0 . 5  mrem to the who l e  body . 

These a re wel l be l ow the gu i de va l ues i n  Reference 1 6 .  
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Tab l e  3-3  contai ns the max imum popu l at i on doses expected from the contro l l ed 

pu rge of 
85 Kr . The l a rges t  contri but i on to the tota l comes from the l i fe

t i me i ntegrated popu l a t i on dose rece i ved by the worl d ' s  i nhab i tants (1£) . 

Tab l e 3-3  

RAD IAT ION DOSES TO  POPULATION GROUPS 
FOR THE CONTROLLED PURGE ALTERNAT I V E  

Exposed Group Popu l at i on Dose (person- rem ) 

Nearby Res i dents 

General Popu l at i on 

P l ant Workers 

Worl d Popu l at ion  

Tota l 

Who l e  Body 

20 

22  

( a ) None i n  add i t i on to that  from who l e  body exposure . 

3 . 2 . 5 . 3  Hea l th Effects 

Ski n 

80 

( a ) 

2500 

2600 

The number of  rad i at i on i nduced hea l th effects  expected in an  exposed 

popu l ati on i s  general l y  cons i dered proport i onal  to the total  popu l at i on dose  

( person- rem ) . The proport i onal i ty factor is  the i nc i dence rate  per u n i t 

popu l a t i o n  dose ( cases/person-rem ) . I n c i dence rates have been deri ved from 

data on human exposure to re l at i ve ly  h i g h  rad i ati on doses del i vered at h i gh 

dose rates . However,  i t  i s  recogn i zed that when the i nd i v i du a l  doses re

cei ved are qu i te sma l l use of such deri ved i nc i dence rates and the popu l a

t i on dose probab ly  overe s t i mates the number of hea l th effects (�) . The 
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i n c i dence rates used  to ca l cu l ate hea l th effects i n  thi s report are shown 

i n  Tab l e  3 - 3 .  

Tabl e 3-4 

HEALTH E FFECT INC IDENCE RATES 

I nc i dence Rates ( cases/person- rem ) 
Exposed T i s s u e  Fata l  Not  Fatal Genet i c  Defects ( a ) 

Who l e  Body 2xl o-4 2xl o-4 3xl o-4  

Sk i n  l x l 0-6 l x l 0- 5 
None 

( a ) Al l such cases  are a s s umed to resu l t in deaths of fetuses in the 
early s tages  o f  devel opment .  

Wi th these  i nc i dence rate s ,  the  popu l a t i on doses summari zed. i n Tab l e  3-2  

can be u sed to e s t i mate the maxi mum number of hea l th effects expected from 

sel ect i on of the contro l l ed purge a l ternati ve . The max i mum number of hea l th 

effects expected i n  the  nea rby popu l a t i on i s  0 . 0005 f�tal  cancers , 0 . 00 1  

non-fatal  cancers , and  0 . 0006 genet i c  defects . The maxi mum number of heal th 

effects expected i n  the worl d popu l at i on is 0 . 007 fata l cancers , 0 . 03 non

fata l  cancers , and  0 . 006 genet i c  effects . 

The same i nc i dence rates can  be used to est imate the r i s ks to i nd i v i d ua l s  

o r  fam i l y  groups who res i de near the faci l i ty .  Con s i der a n  i nterre l a ted 

group o f  fami l i es  conta i n i ng 200 persons who are a l l l ocated at  the po i nt 

of h i ghest  offs i te dose dur i ng the contro l l ed purge . Each wou l d  rece i ve a 
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who le  body dose of 0 . 05 mrem and a sk in  dose of 4 mrem. The dose received 

by thi s popul ati on woul d be 0 . 01 person-rem to the whol e  body and 0. 8 person

rem to the ski n .  The max imum total l i fetime ri sks of fatal cancer , non-

fatal cancer, and geneti c  effects for the group as the resul t of the con

trol l ed ·purge wou l d be 0 . 000003 ,  0 . 00001 and 0 . 000003 cases , respecti ve ly .  

3 . 2 . 6  Resource Use 

The fact that most components of the contro l l ed purge system were a l ready 

in pl ace in the exi st ing hydrogen control subsystem at TMI-2 l imi ted the 

resource requ i rements for thi s  a l ternative .  Some addit ional components were 

requi red for the system mod i f i cati ons . The pri ncipal add i t i ons were a GO

horsepower fan and the associ ated contro l l er .  An exi sting radi oacti ve 

effl uent moni tor was mod i fi ed s l i ghtly to extend i ts moni tori ng range . The 

el ectri cal power requi red for equi pment operati on duri ng the contro l l ed 

purge i s  approximately 40 k i l owatts . It i s  estimated that 1 2  man-months 

of TMI staff effort wou l d  be requi red to perform and moni tor a contro l l ed 

60-day purge . 

3 . 3  System for Decontami nati on U s i ng the Sel ective Absorpti on Process to 
Remove 85Kr 

A schemati c  of the Sel ecti ve Absorpt ion Process ( SAP ) for the recovery of 

85Kr from TMI-2  is shown in F i gure 3-2 .  The reactor bui l d i ng atmosphere 

contai n i ng the 
85Kr is wi thdrawn and fi l tered to remove particu l ates . The 

gas is then coo led ,  dried ,  and compressed to 682 kPa ( 1 00 ps i g )  and coo l ed 

aga in  to - 34°C ( - 30°F ) . The gas i s  then further dried wi th a 3A mol ecul ar 

s i eve col umn . The cool ed , dri ed gas conta in i ng the 85Kr i s  then fed i nto 

the bottom of the absorpti on secti on of the comb inati on col umn . The fl uoro

carbon sol vent fl ows downward through the col umn . The 
85

Kr di ssol ves i n  

the sol vent and the upward fl owi ng gas l eaves the top of the col umn 

3- 1 0  
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conta i n ing  5 to 1 0% sol vent i n  the vapor phase .  Th i s  decontami nated 

gas is then passed through a condenser for sol vent recovery and returned 

to the reactor bui l d i ng ·. The sol vent conta i n i ng the d i.s sol ved 
85Kr and 

other gases fl ows down i nto the fracti onati ng and stri pped secti ons of 

the combi nati on col umn . Sol vent i s  boi l ed up from the reboi l er where 

there a re essent i a l ly  no d i ssol ved gases present . The 
85Kr i s  wi thdrawn 

from the col umn in a gas stream at a pos i ti on bel ow the gas feed poi nt 

where i ts concentration i n  the vapor phase reaches a maximum va l ue .  The 

recovered 
85Kr and other gases pass  through a l 3X mol ecu l a r  s i eve bed and 

a col d trap for further puri fi cati on . The gas is then compressed and 

stored i n  steel cyl i nders . The fl uorocarbon sol vent is pumped through a 

coo ler  and returned to the top of the col umn . 

3 . 4  Techni cal Eval uation of the Sel ecti ve Absorpt ion Process 

A comprehens i ve eval uation of the sel ecti ve absorpt ion process was performed 

as i t  wou l d  be appl i ed for 
85Kr removal from the TMI -2  reactor conta i nment 

bu i l di ng .  Thi s  eva l uation was based on a revi ew of the vari ous techni ca l  

top i ca l  reports concern i ng the  process (J.i-26 ) ; a descri pti on , cost  esti 

mate and schedu l e for the use of the SAP for TMI -2  prepa red by the Nucl ear 

D i v i s i on of Uni on Carbi de Corporati on ( UCC-ND ) (f2) ; and a vi s i t  and d i s 

cuss i on wi th UCC-ND personnel . It shoul d be emphas i zed that the eva l uati on 

appl ies  primari l y  to the use of the SAP for treatment of the atmosphere i n  

the TMI-2  conta i nment bu i l d i ng when the process  i s  used i n  a recyc l e  confi g

urat i on .  I n  th i s  scheme , the treated gas effl uent from the SAP i s  returned 

to the contai nment bu i l di ng .  A process i ng rate of 255 m3/h  ( 1 50 ft3/mi n )  

a s  proposed by UCC-ND was assumed . 
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3 . 4 . 1 Feas i b i l i t;t 

There were no techn ica l  i s sues i denti fied that wou l d  i nd i cate that the 

SAP cou l d  not be appl ied  for the removal of krypton from the TMI -2  con

ta i nment bui l d i ng .  The proces s  i s  based on wel l establ i s hed technol ogy 

that has been used i n  the petrochemi cal and other i ndustri es for many 

years .  Personnel from UCC-ND have adapted th i s  technol ogy u s i ng a fl uoro

carbon sol vent absorbent spec i fica l l y  for nob l e  gas recovery and have 

characteri zed the behav i or of the i nteractions of the nob l e  gases and a 

number of potent ia l  i nterferences wi th the fl uorocarbon sol vent .  A rev i ew 

of the measured gaseous components i n  the TM I-2 conta i nment and the devel op

ment work performed and reported by UCC-ND d id  not i denti fy any a i rborne 

contami nants that woul d i nterfere wi th the operati on of the system shown 

in F igure 3-2 .  Al though UCC-ND has only had about 1 . 5  years of experi ence 

in operati ng a system in wh i ch the absorpt ion ,  fracti onati on , and stri ppi ng 

funct i ons are performed i n  a s i ng l e  col umn , UCC-ND personne l appear to have· 

adequate ly  demonstrated i ts appl i cabi l i ty for nob le  gas recovery . A number 

of minor techni cal  i ssues exi s t  regardi ng th i s  appl i cati on of the process , 

but none wou l d  precl ude s at i s factory o�eration . 

Wi th regard to equ i pment requi rements , no components were i denti fi ed that 

woul d  requ i re devel opment or testing to veri fy i ts appl i cabi l i ty .  The only 

requi red custom-bu i l t  component appears to be the absorpti on col umn for 

wh i ch general des i gn spec i fi cati ons have a l ready been prepared . 

3 . 4 . 2  Effecti veness 

The two ma i n  cri teri a cons i dered in eva l uati ng the effecti veness of the SAP 

were the removal effi c i ency of the process and i ts capab i l i ty for prov i d i ng 

a re l a t i ve ly  pure product that cou l d  be safely stored or trans ported for 
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permanent d i spos i ti on .  When a recycl e  scheme i s  used , the t i me req u i red 

to decrease the conta i nment bu i l d i ng 85 Kr concentrati on i s  fa i rl y i n

sens i t i ve to the process k rypton removal  effi c i ency , especi a l l y  i f  the 

removal  eff i c i ency is above about 90� . No reasons were i denti f ied for 

operat ing  the process  a s  a s i ng l e-pass operati on whereby the treated 

effl uent wou l d  be d i rect ly  d i scharged to the atmosphere . There are no 

apparent techn i ca l  or theoret i ca l  reasons  why the SAP cou l d  not be used 

to reduce the 85 Kr concentrati on in the conta i nment bui l d i ng by a factor 

of 1 000 or  more . Opera t i o n  of the process  for a peri od of about 25 days 

at the capaci ty of 255 m
3;h  ( 1 50 ft3;mi n )  wou l d  reduce the 85Kr concentra 

t i o n  by a factor of 1 0 .  

Several techn i ca l  i s sues were i denti f i ed regard i ng the capab i l i ty o f  the 

process  to prov i de a rel at i vely pure produc t ,  but these a re cons i dered to 

have l i tt l e effect on the proposed system appl i ca t i o n .  At thi s poi n t ,  

ne i ther the compos i ti on o f  t h e  s tored g a s  n o r  the number of requ i red s torage 

cyl i nders is certa i n .  However,  it appears the maxi mum quanti ty of 
• 

product can  be l i m i ted to severa l  50- l i ter ( 1 . 5-cf )  storage cyl i nders by 

jud i c i ou s  se l ect ion  of col umn product wi thdrawa l rates and/or product re-

cyc l e .  

3 . 4 . 3 Pract i ca l i ty 

The SAP i s  a rel ati ve ly  comp l ex system that requ i res tra i ned engi neers and 

techn i c i ans . Because of i ts compl exi ty ,  i ts sat i sfactory operat ion  wi l l  

probably  requ i re severa l weeks  of checkout .  On the other hand , the proce s s  

i s  based on  sound techn i ca l  pri nc i p l es t h a t  h a v e  been studi ed exten s i v e l y  

a n d  a re we l l  understood . A l though there a r e  many operat i on s  i nvol ved i n  

the overa l l process ,  adequate des i gn of control systems and suffi c i ent pre

operati ona l  checkout shou l d  a s sure a h i gh probab i l i ty of sati sfactory pro-

cess performance . 
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Once the proce s s  i s  operat i ng sati sfactori l y ,  few operat i on a l  probl ems 

are expected . Ma i ntenance shou l d  be m i n i ma l  and on- l i ne . re l i ab i l i ty very 

h i g h .  A rel i ab i l i ty a n a l ys i s  of the process for nucl ear fuel reprocess

i ng app l i cati ons  was performed by  a pr ivate cons u l t i ng fi rm ,  and no  major  

adverse equ i pment shortcomi ngs  were i denti f ied for  extended operati on ( 28 ) . 

3 . 4 . 4  Sched u l e 

Reported est imates for the t ime requ i red to des i g n ,  procure , constru c t ,  

test ,  a n d  i nsta l l t h e  1 50-cfm sel ect i ve absorpti on proces s  at TMI-2  range 

from 5 · to 24 months  and are s hown in F i gure 3- 3 .  Each s chedu l e i s  based 

on d i fferent a s s umpti ons . 

The shortest s chedu l e  of s i x  months ( 29 )  i s  based on the a s s umpti on s  that 

cons truct i on to standard ASME codes for unfi red pressure vessel s woul d  be 

suffi c i en t ,  that adequate fund i ng wou l d  be prov i ded [to ensure there wou l d  

b e  n o  manpower l i mi ta t i on s ] ,  and i nteragency transfer or  l oa n  o f  property 

woul d  be expedi ted [i f necessary] . 

A " best  effort" construct i on and i nstal l ati on schedul e  of 1 3  months i nvol v i ng 

no conti ngency and  other qua l i fi cat i on was prepared by UCC-ND personnel ( 2 7 ) . 

Thi s schedu l e  i s  based on UCC-ND ' s experi ence i n  doi ng  work i n  the Oak R i dge 

a rea ut i l i zi ng the UCC-NO s taff,  craftsma n ,  and fac i l i ti es .  Some of the 

ma i n  a s s umpt i ons  used i n  the proposed schedu l e  are :  ( 1 ) the project wou l d  

b e  a h i gh pr ior i ty DOE proj ect ; ( 2 )  use o f  accepted conventi onal  i ndustri a l  

standards , prac t i ces , and codes ( i nc l ud i ng general adherence to Regul atory 

Gui de 1 . 1 43 ) ; ( 3 )  negot i a ted procurements , i nc l udi ng expedi t i ng wi th pre

mi ums ; ( 4 )  adequate and t i me l y  s i te preparati on at TM I - 2 ;  and ( 5 )  concurrent 

rev i ews and approva l s .  I t  was a l so emphas i zed that UCC- ND personnel have 

l i tt l e  bas i s  for est imat i ng schedu l es that wou l d  actu a l l y  be req u i red on  

[and for] the TM I - 2  s i te .  
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The 24-month schedu l e prepared by Bechtel Power Corpora t i on for GPU ( 30 )  

i s  based o n  the tota l proj e c t ,  i nc l ud i ng constructi on of the recovery 

system , a bu i l d i ng to house the process , and the process  i nsta l l at i on and 

hookup . Th i s  schedu l e  prov i des  for three l evel s of bu i l d i ng construct ion  

code c l a s s i fi cat i ons  ( non-sei smi c , sei smi c ,  and a i rcraft ha rdened ) wi th  

no d i st i ncti on made for the d i fferent t i mes  req u i red for each .  The p i p i ng 

des i gn code var ies  from ANSI  8- 31 . 1 /ASME V I I I  ( the l east  expens i ve )  to 

ASME Sec t i o n  I I I ,  D i v i s i on 1 ,  C l a s s  3 ( the mos t  expens i ve ) .  The sched u l e 

i s  based on i ndustry standards  for l ead  t i mes  and construct ion  methods 

and was not optimi zed .. The s chedu l e  a s s umes that regu l atory req u i rements 

wi l l  not become a cri t i c a l  path i ss u e .  I t  a l so  a ssumes t h e  ava i l a b i l i ty 

of base l i ne technol ogy , i nc l ud i ng des i gn i nforma t i o n  and cri teri a for 

speci a l i ty equi pment , at  the s ta rt of the schedul e • 

Cl early these schedu l es  vary accord i ng  to the a s s umpti ons  made and .the 

past  experience and pers pect i ve of  those mak i ng them . I t  i s  wi t h i n  rea son 

tha� a 1 50 cfm fl uorocarbon absorpt i on system can be des i gned , b u i l t  and 

tested at ORNL in s i x  month s . However , i f  the system were to be b u i l t  at 

ORNL , we a re more i nc l i ned to accept the 1 3  month estimate of UCC- ND  be

cause they a re the mos t  fami l i ar  wi th the system and wou l d  be the group 

carryi ng  out the work . When i t  comes to construct i ng the bui l d i ng to house 

the system and i nsta l l i ng and  test ing  the system at Three Mi l e  I s l and , we 

bel i eve GPU i s  i n  the bes t  pos i ti on to determi ne schedu l e .  They and the i r  

contractors have the mos t  experi ence wi th the pract i ca l i t i es o f  des i gn and 

operat i ons  at  TM I .  Furthermore , GPU i s  fi nanc i a l l y  l i ab l e for a l l  operat i ons  

at the  s i te .  Therefore ,  i n  our  j udgment the mos t  real i st i c  schedu l e  for 

hav ing  the sys tem i n stal l ed and operat ing  at TM I is between 1 3  and 24 months  . 

The t ime ava i l ab l e  before 
85Kr remova l from the reactor bui l d i ng atmos phere 

become s  a cri t i c a l  path i tem i s  approx i mate l y  4 months . 
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3 . 4 . 5  Heal th and Safety 

Heal th and safety cons i derat ions rel ated to use of the SAP system are 

presented i n  the four subsecti ons that fol l ow. 

3 . 4 . 5 . 1  Radi oact i v i ty Rel eases to the Envi ronment 

Radi oact i v i ty rel eases for the SAP a l ternati ve are g i ven in Tab l e  3-5 .  

A range of expected rel eases i s  presented for di fferent assumed peri ods 

of SAP operation . Approximatel y  one month of operation is requi red to 

achi eve a OF of 1 0 ,  two months for a OF of 1 00 ,  etc . After SAP operati on 

the rema i n i ng  acti v i ty wou l d be rel eased by purg i ng .  I t  was assumed that 

ten conta i nment entri es wou l d  be requi red before the fl uorocarbon system 

cou l d beg i n  operation .  

Both "probabl e" and  potentia l  rel eases were cons i dered . Leakage from the 

contai nment as a resu l t of fa i l ure of the fan cool ers i s  cons i dered a pro

bab le  occurrence . Fai l ure of these fan cool ers i s  cons i dered probabl e be

cause they have had no preventat ive ma i ntenance s i nce they were i nsta l l ed 

about a year pri or to the acci dent and have been operating i n  a h igh  humi d i ty 

( and therefore h i gh l oad ) envi ronment s i nce the acci dent occurred . Based on 

the l ast  l eak rate test ,  the l eak rate from the conta i nment subsequent to 

cool er fa i l ure has been estimated to be 0 . 1 3% per day (�) . The total 85
Kr 

rel ease was ca lcu l ated for two rel ease durati ons . It was assumed that ( a )  

the fan cool ers fa i l  after s i x  more months o f  operation and that the SAP 

i s  operati onal s i x  months l ater and ( b )  the fan cool ers fa i l  immedi ately 

and the SAP is  operational in  two years . It was al so assumed that the 

contai nment l eaked onl y  during the day. At ni ght it was assumed that no 

l eakage occurred . 
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Tab l e  3-5 

EXPECTED ,  PROBABLE AND POTENTIAL RELEASES OF 
85 KR 

FOR THE SELECT IVE ABSORPTION PROCESS ALTERNATE 

Acti v i ty Caus i ng Rel ease 85
Kr 

Rel ease (Ci ) 
Expected 

1 0  Contai nment Entries 250 

Venting of Res i dual 
85

Kr 
After Operation of SAP 

OF = 1 0  5700 

OF = 1 00 570 

OF = 1 00 57 

OF = 1 000 5 . 7  

Probab le  

Fan Cool er Fa i l ure 

6-Month Rel ease Before SAP 5800 

2-Year Rel ease Before SAP 1 5000 

Potenti a l  

I nterim S torage Tank Fai l ure 

Loss of Stored Product 

3000 

57000 
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Total Expected Re l ease ( C i ) 
for Ass umed OF 

6000 

820 

3 1 0  
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Potenti al rel eases are those that could  occur due to an acci dent duri ng 

operation of the fl uorocarbon absorptton system. Fai l ure of the i nterim 

product storage tank and total l oss  of the 85Kr product were cons i dered . 

Both acci dents are cons idered hi ghly unl i kely events .  

Al though s ome  3H woul d be rel eased , the amounts woul d b e  smal l ( a s  shown 

in Secti on 3 . 3 . 5 )  and the dose consequences are i ns i gn i fi cant . For that 

reason the 3H rel eases are not shown in Tabl e 3-5 .  Al so ,  i t  should  be 

noted that i f  the fan cool ers fai l ,  the l eakage of 85Kr from the contai n

ment woul d reduce the expected quantities to be purged after operati on of 

the SAP system. 

3 . 4 . 5 . 2  Radiat ion Doses to Indiv idua l s  and Popul ations  

The expected maximum doses to  i nd iv i dual s resi d i ng near the  pl ant are 

shown in Tabl e 3-6 .  The doses to .indi v i dual s resi di ng el sewhere in the 

worl d are vari abl e but very smal l and are not i ncl uded in the tabl e .  The 

dose cal culation assumpti ons and techniques empl oyed were the same as those 

used in Secti on 3 . 3 . 5 .  

The maxi mum  s k i n  dose from expected rel eases i s  estimated t o  b e  0 . 5  mrem 
for a 1 -month peri od of operation of the SAP . The maximum s k i n  dose for 

a 4-month operati onal peri od i s  0. 02 mrem. The maximum -nol e body dose 

for a 1 -month peri od of operation is 0 . 006 mrem and changes i n  the same 

.ay as  sk i n doses wi th the assumed DF . The maximum i ndi v idual doses resul t

i ng from fan cool er fai l ure are estimated to range from 2-6 mrem to the ski n 

and 0 . 03 to 0 . 08 mrem to the whole  body . Both the expected and probable 

doses are l es s  than 6% of the annual doses froa natural sources . 

Potenti al offs i te doses from acci dental rel eases cou l d  be as l a rge as 1 600 

mrem to the ski n and 20 mrem to the whol e  body. 

gui del i nes of Reference 1 6 .  
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Tabl e 3-6 

RADIATION OOSES TO IND IV IDUALS FOR THE 

SELECTIVE ABSORPTION PROCESS ALTERNATIVE  

Exposed Group 

Expected 

Nearby Resi dents 

General Population 

Ski n 

Whol e Body 

Probable 

Nearby Res i dents 

General Popul a tion 

Ski n 

Whole  Body 

Potential  

Nearby Res i dents 

General Popul ation 

Skin  

Whol e Body 

Maximum I ndi v idual Dose (mrem) for 
Ass umed Decontami nation Factor For SAP O�ration 

_l!l_ 

0 . 5 

0 . 006 
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.J.QQ_ 1 000 1 0 ,000 

0 . 06 0 . 02 0 . 02 

0 . 0007 0 . 0003 0 . 0002 

Maximum Indi vi dual Dose (mrem) 
6-month Rel ease 

2 

0 . 03 

Tank Fa i 1 ure 

90 

2-year Re l ease 

6 

0 . 08 

Tota l Loss of Product 

1 600 

20 



The expected and probab l e  popu l at i on doses are presented i n  Tab l e  3- 7 .  

The expec ted total popu l a t i on doses range from 1 0- 31 0  person- rem t o  the 

s k i n and  50-60 person- rem to the whol e body a s  the a s sumed SAP OF  vari es  

from 1 0 , 000 down to 1 0 .  P robabl e popu l a t i o n  doses  range from 250-660 

person- rem to the s k i n and  from 2-5  person- rem to the whol e body depend

i ng on the as sumed durat i on of l eakag e .  Aga i n ,  i t  shoul d be remembered 

that conta i nment l eakage wou l d  reduce the popu l at i on doses expected from 

the operat i on of the SAP system .  

3 . 4 . 5 . 3 F l uorocarbon Rel eases  t o  t h e  Env i ronment  

It  i s  conce i vabl e that the enti re fl uorocarbon i nventory of about  1 000 l bs 

cou l d  be re l eased to the env i ronment .  Th i s  i s  con s i dered to be a l ow pro

bab i l i ty event .  The amount of fl uorocarbons produced each year  is  now 

several hundred mi l l i on tons and a l a rge fracti on of th i s  i s  eventua l l y  

rel eased to t h e  env i ronment .  Thus the  potent i a l  fl uorocarbon rel ease repre

sents at  most a sma l l add i t i on to the total . 

3 . 4 . 5 . 4  Hea l th Effects 

The maxi mum n umbers of hea l th  effects resu l t i ng from the expected popul a-

t i on rad i a t i on doses were computed u s i ng the i nc i dence rates i n  Tabl e 3-4 . 

The potent i a l  hea l th  i mpact of fl uorocarbon d i scharges i s  con s i dered neg-

l i g i bl e .  

A max i mum o f  0 . 01 fatal cancers , 0 . 0 1 non-fatal  cancers , and 0 . 02 genet i c  

effects wou l d be expected i n  the l ocal  popu l a t i o n  as  the resu l t o f  us i ng 

the SAP system to remove 85 Kr .  These maxi mum va l ues are i nsens i t i ve to 

the OF se l ected . For the worl d popu l at i on , the correspond i ng max i ma are 

0 . 0007 , 0 . 003 ,  and 0 . 0006 cases  of fatal cance r ,  non- fatal cancer , and 

genet i c  effects , respecti ve l y .  These upper l i mi t consequence e st imates are 

a l so  rel a t i ve l y  i ndependent of the OF sel ected . 
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Tabl e 3- 7  

POPULAT I ON DOSES FOR THE SELECTIVE  · 

ABSORPT I ON PROCESS ALTERNAT I V E  

Exposed  Group 

Expected 

Nearby Res i dents 

General  Popu l a ti on 

Sk i n 

Whol e Body 

P l ant  Workers , Who l e  Body 

Worl d Popul a t i o n  

S k i n 

Whol e Body 

To ta l 

S k i n 

Whol e Body 

Probab l e  

Nearby Res i dents 

General  Popul a t i o n  

S k i n 

Whol e Body 

Worl d Popu l a t i o n  

S k i n 

Who l e Body 

Popul a t i on Dos e  ( person-rem ) fo r 
Assumed Decontami nat ion  Factor For SAP Operati o n  

..lQ_ _j_QQ_ __lQQQ_ 1 0 , 000 

B 1 0 . 4  0 . 4  

0 . 1  0 . 0 1 0 . 005 0 . 005 

50 50 50 50 

250 40 1 0  1 0  

2 0 . 3  0 . 1  0 . 1  

3 1 0 90 1 0  1 0  

60 50 50 50 

Popu l a t i o n  D o s e  (person-rem) 
6-f4onth 2-year 
Rel ease  Rel ease 

8 20 

0 . 1  0 . 3 

250 660 

2 5 
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3 . 4 . 6  Resource Requ i rements 

In add i ti on to requ i rements  for construct i on and for process  equi pment , 

other resource requi rements i nc l ude s i te preparati on , uti l i t i es , and 

operati ng manpowe r .  

S i te preparat i on  i nvo l ves  construc t i on of  a bu i l d i ng t o  h o u s e  the process  

and connect ion  of  uti l i t i e s .  The req u i red but l d i ng d i mensi ons are est i 

mated to be 40 by 60 ft and  33 ft h i g h .  These d i mens i ons are based o n  

the requ i red he i ght of t h e  comb i na t i on co l umn , space for i n stal l i ng over

head l i ft i n g  equ i pment ,  the  necessary fl oor space for the other maj or  pro-

ces s components and auxi l i a r i e s , a separate krypton storage space , and a 

protected space for operat i ng personne l . 

The ma i n  uti l i ty requ i rement wi l l  be el ectr i ca l . Approxi mately 1 Mw of 

e l ectri ca l  power wi l l  be requ i red . Th i s est imate is based on the power 

requ i rements of the 200 kw rebo i l er neater , the refi gerati on for re-coo l i ng 

the sol vent ,  the compre s s i o n  and  cool i ng of the system feed stream , and 

auxi l i ary and vent i l at i on motors . 

The other uti l i ty requ i rements , such  as cool i ng water and l i q u i d  n i troge n ,  

are rel a t i v e l y  sma l l a n d  are n o t  quant i fi ed .  

The est ima ted manpower requ i rements for operat ing  the process  are one 

operati ng eng i neer and an a s s i stan t .  I n  add i t i o n ,  a qua l i fi ed engi neer 

thorough l y  fami l i ar  wi th the des i gn and operati on of the SAP shou l d  be 

a va i l ab l e  for a s s i s tance duri ng process  operati on . I t  i s  assumed that 

hea l th phys i cs servi ces wou l d  be prov i ded by regu l ar TM I personne l . 
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Sect i on 4 

SYSTEM COMPAR I SONS 

Th i s  sect i on prov i des a compari son of  the two a l terna t i ve methods of 

85 Kr removal  from the contai nment atmosphere contro l l ed purge and sel ec-

t i ve absorpt i on .  The  methods are compa red for  each cri teri on l i sted i n 

Secti on 2 .  I n  addi t i o n ,  compa ri sons are made of system cost and  psycho-

l og i ca l  stress on  nearby res i dents . The compari sons are summa ri zed i n  

Tab l e  4 - 1  and d i scussed i n  the fol l owi ng  subsecti ons . 

4 . 1  Feas i b i l i ty 

Both a l ternat i ves  are techn i ca l l y  fea s i b l e .  

4 . 2  Effect i veness  

Both  a l ternati ves  are effective  ways of reduc i ng 
85 Kr concentrat i ons  i n  

the conta i nment  atmosphere . 

4 . 3  Practi ca l i ty 

Control l ed purg i ng i s  s i mpl er than the use  of the SAP system . However , 

after a few days of experi ence by tra i ned operators at TM I ,  the SAP shou l d  

b e  opera b l e  wi thout d i ff icu l t i es . 

4 . 4  Schedu l e  

The control l ed purge a l ternati ve c a n  b e  ready for opera t i o n  i n  1 t o  4 days . 

The SAP can probab ly  be ready for operat i on at TM I i n  1 3  to 24 mon ths . 

The best estimate of the durati on for control l ed purg i ng i s  60 days . For 

the SAP to reduce the quanti ty of 
85 Kr from 5 7 , 000 Ci to 5 70 Ci wou l d  take 

approx imately the same t ime .  U s i n g  the a s s umpti on that 1 0  entr ies  are made 
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Tab l e  4-l 

COMPARI SON OF ALTERNATI VES 

Cri teri o n  Control l ed Purge 

l .  Feas i b l e  yes 

2 .  Effecti ve yes 

3 .  Practi cal yes 

4 .  Schedul e 

Time to Beg i n  Process l -4 days 

T i me  Requi red to Process 60 days 

5 . Maxi !lUI Expected Heal th 
Effects 

local Popul ation 

Fa tal Cancers 0 . 0005 
Non- fatal Cancers 0 . 001 

Genet i c  Effects 0. 0006 

Worl d Popul ation 

Fatal Cancers 0 . 007 

Non- Fatal Cancers 0 . 03 

Geneti c Effects 0 . 006 

6 .  Resource Use 

Manpower l man-year 

El ectri c i ty 40 ki l owatts 

7 .  Psychol ogi cal Stress 

level of Stress l ower 

Duration of S tress less than 6 months 

B. Costs $75 ,000 
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SAP wi th Control l ed 
Purge of Res i dual 

yes 

yes 

yes 

1 3-24 months 

l -3 months 

0 . 01 

0 . 01 

0 . 02 

0 . 0007 

0 .003 

0 . 0006 

1 9  man-years 

l 000 ki l owatts 

hi gher 

1 4-30 months 

$9-$29 mi l l  ion 

'fill 

before the SAP i s  operati onal , 250 curi es of B5Kr woul d  be re l eased . There

fore, to reduce the quant i ty of B5 Kr in conta i nment by more than a factor 

of 1 00 wou l d  not reduce the total dose to the popul ace much further. 

4 . 5 Heal th and Safety 

The computed maximum numbers of heal th effects expected in the l ocal popu l a

t i on and i n  the worl d popu l a t i on are shown i n  Table 4-l . They i gnore any 

acci dents to constructi on or operating personnel . The numbers of expected 

cases vary for the two a l ternati ves but in al l cases they are substant i a l l y  

l owe r  than one. Therefore , n o  heal th effects woul d b e  ant i c i pated from 

i mpl ementa t i on of e i ther a l ternative.  

4.6 Resource Use 

Manpower estimates for the control l ed purge system are based on 1 shi ft 

engi neer, 2 pl ant operators and l techni ci a n  ful l time duri ng the peri od 

of purg i ng .  I n  addi ti on ,  two persons wi l l  moni tor radi at i on and radi o-

acti v i ty l evel s off- s i te.  

The 19  man-year effort for the fl uorocarbon absorpti on system i s  based on 

an UCC-ND estimate for i nstal l ation at Three Mi l e  I s l and and i ncl udes one 

man-year for operati on of the system. It does not appear to i ncl ude con

structi on of the bui l d i ng to house the system. 

4 . 7  Psychol ogi cal Stress 

Studies have shown that psychol ogi cal stress was experi enced duri ng the 

acci dent by peopl e  l i v i ng i n  the v i c i n i ty of the pl ant (1!, 32 , 33) . It has 

been estimated that between 1 0% and 20% of those l i vi ng wi thin  1 5 mi l es 

of the s i te sti l l  showed s i gns of d i stress i n  January 1980 (33 ) .  " Conti nued 

contradictory news coverage of TMI has provoked a des i re [among these l i v i ng 

near the pl ant] duri ng the fi rst s i x  months for ' i t  to be over wi th '  . . . • 
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These peopl e are a l ready exasperated by the i ntermi nab i l i ty of the 

d i scuss i on and a re com ing  to resent the fact that TM I was every bu i l t " ( 32 ) .  

Dr .  Peter Houts , the pri nc i pal  i nvesti gator of the study reported i n  

Reference 3 3 ,  has  i nd i cated that had the January 1 980 resurvey been carri ed 

out i n  Apri l 1 980 the fracti on of the popu l at i on  s howi ng  s i gns of d i s tres s  

wou l d  have been greater ( Persona l  Commun i cat i on ) .  D r .  Houts was a l l ud i ng 

to news reports of rel eases of 85Kr: on February 1 1  due to an i ns trument 

l i ne fa i l ure and in  Apri l when a rel ease  of 
85Kr was  reported as  a res u l t 

of purg i ng an a i r- l oc k .  There was a l s o  a news report of a coo l ant l ea k  

i nto t h e  Auxi l i ary Bui l d i ng from a va l ve  fa i l ure on March 20 .  

I t  a ppears that the psychol og i ca l  stress  from these rel eases is  more attr i 

butab l � to  the fact that they were con s i dered newsworthy than t o  the quanti ty 

of 85Kr rel eased . Duri n g  the l eak  of February 1 1 ,  a pprox imate ly  0 . 3 curi es 

of 
85

Kr was rel eased (1) . Purg i ng the conta i nment personnel a i r  l ock  i n  

Apri l resu l ted i n  a rel ease  o f  0 . 045 cur ies  o f  
85

Kr . These rel eases are 

tri v i a l  compared to the approximate l y  80 cur ies  of 85Kr reported as be i ng 

rel ea s ed per month i n  norma l venti l at i on exhau s t  a i r  ( 34 ) .  Attent i on wa s 

drawn to the l esser  rel ease  s i tuat i ons  because they were h i ghl i ghted by 

the NRC i n  Unusua l  Occurrence Reports . 

G i ven that there woul d be no hea l th effects from e i ther a l ternat i ve and  

that psycho l og i ca l  stres s is  i ndependent of the quant i ty rel eased , i t  wou l d  

appear that the l east· psycho l og i ca l  stress i s  assoc i a ted wi th the procedure 

that can be carri ed out wi th the l ea s t  number of newsworthy i nc i dents , the 

one wh i ch sat i sfi es  the des i re for " i t  to be over wi th" . Th i s  cri teri on 

favBrs the contro l l ed purg i ng of the reactor bu i l d i ng atmosphere . 
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4 . 8  Cost Compari sons  

The cost of the contro l l ed purge i nc l ud i ng engi neeri ng , l i cens i n g ,  materi a l s  

and operat ions  i s  estimated t o  b e  $ 75 , 000 . The costs for the SAP system 

were based on i nformati on suppl i ed by UCC- ND and from an archi tect and  

engi neeri ng fi rm .  Both supp l i ed mi n i mum a n d  maximum costs . T h e  est imated 

costs ranged from $9- 29 mi l l i on ;  our best est imate of the actual  cost i s  

$ 1 8  mi l l i on .  
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SECTION 5 

CONCL US I ONS ANO RECOMMENDATI ONS 

The two a l ternati ves cons i dered here for remov i ng 85Kr from the TMI - 2  

con ta i nment b u i l d i ng a re control l ed purgi ng  a n d  fl uorocarbon absorption  

(SAP)  of  mos t  o f  the 85 Kr fol l owed by purg i ng the res i d ua l . 

We offer the fol l owi ng  concl us i ons and recommendati ons : 

o From the poi nts of v i ew of feas i b i l i ty ,  effecti veness 

practi cal i ty and  the heal th and safety there is l i ttl e to 

chose between the two al ternat i ves . 

o From the poi nt  of v i ew of psychol ogi cal  s tress on nearby 

popul at i ons , purg i n g  i s  the bes t  a l ternati ve because i t  can 

be carr i ed out in the l east ti me wi th the fewes t  newsworthy 

i nc i dents . 

o From the po i n ts o f  v i ew of schedu l e  and cos t ,  contro l l ed 

purgi ng  i s  the bes t a l ternati ve because i t  i s  cheaper and can 

be s tarted wi th i n  days . 

o Therefore i t  i s  our opi n i o n  that the SAP shou l d  not be adopted 

as  a s ubst i tute for control l ed purgi n g .  
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Oak Ridge Operations 

O P E R A T E D  B Y  

U NION CARBIDE CORPORATION 
N U CLEAR DIVISION 

• 
POST OFFICE BOX X 

OAK RIDGE, TENNESSEE 37830 

May 6 ,  1980 

Attention : Mr. J .  A .  Lenhard 
Assistant Manager for Energy Research 

and Development 
Post Office Box E 
Oak Ridge , Tennessee 37830 

Gentlemen : 

Application of the Selective Absorpt ion Process for TMI-2 

For the past few weeks , we have been preparing responses to a series of 
quest ions and suggestions raised by Congressman Allen E. Ertel and NRC 
Commissioner Victor Gilinsky on the applicat ion of the selec tive ab
sorpt ion proces s for the removal of 85Kr from the TMI-2 Containment 
Build ing atmosphere . Accordingly , we have recently completed a report 
(at tached ) which provides informat ion on the exist ing technology , de
sign calculat ions , capac ities , procurement , costs and cOns truct ion 
schedules .  This information should not be regarded as a proposal for 
the Union Carbide Corporat ion-Nuclear Division to do this work . 

A maj or item of concern in - selec t ing a process for TMI is the amount of 
time necessary to construct snd place into operation a sys tem on the 
sit e .  In this regard , the report outlines a '�est effor t "  cons truct ion 
schedule of 13 months involving no contingency and with several quali
fying assumpt ions . This schedule is based on our experience in doing 
work in the Oak Ridge area utilizing our technical s taff , craf tsmen , 
and facilities . This approach to schedul ing was .mandated to allow us to 
get estimates in the shor t time allowed for the s tudy . It should be 
recognized that we have lit tle basis for es timat ing what schedules would 
actually be on the TMI-2 site , for example . 

From a technological standpoint , we would like to reiterate our opinion 
that while this technology certainly can be employed for the purpose the 
Congressman suggests , we bel ieve that controlled vent ing is the most 
advisable approach for 85Kr disposal at TMI-2 . Controlled vent ing to the 
atmosphere ,  with adequate d ilut ion and under favorable meteorological 
condit ions , can be proj ec ted to have a radiological impact that is a small 
frac t ion of the annual dose from the natural background . Safety cons idera
t ions force us to urge entry into the Containment Build ing as early as 
possible for much needed maintenance .  
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DOE , Mr . J .  A. Lenhard 2 May 6 ,  1980 

We are pleased to be· of assis tance to Congressman Ertel and Commiss ioner 
Gil insky in this important matter , and we stand ready to assist them in 
any manner that you may direct . 

HP : atm 

Attachment : Report K/ET-500 

cc : S .  W. Ahrends ,  DOE/ORO 
R. L .  Egl i ,  DOE/ORO 
D. E. Ferguson 
R. F .  Hibbs 
C .  C .  Hopkins 
J .  R. Merriman 
F. R. Mynat t  
D .  B .  Trauger 
P .  R. Vanstrum 
W. J. Wilcox , Jr . 
File-RC 

Sincerely , 

/J1J5��� --{c{ Herman Pos tma 
Direc tor 
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Department of Energy 
Washington, D.C. 20585 

Honorable Allen E. Ertel 
Bouse of Representatives 
Washington, D . C .  20515 

Dear Mr. Ertel : 

IIIV 0 �·<�" 

I am enclosing for your information a May 6, 1980, letter with enclosed 
report from Dr. Berman Postma, Director , Oak Ridge National Laboratory 
(ORNL) . The letter forwards to the Department of Energy an ORNL report 

concerning possible use of the fluor-ocarbon selective absorption system 
for removing krypton gas from the IMI-2 reactor containment building . 
The report was prepared in response to the requests you made during your 
visit to Oak Ridge on Saturday, April 1 9 ,  1980 . It is my understanding 
that the information in the enclosed report completes the commitment made 
to you by the Oak Ridge National Laboratory . 

As I indicated to you when Oak Ridge discussed their preliminary findings 
with you, it is my desire to see that the Department of Energy is fully 
responsive to your needs and concerns . After reviewing this report if 
you feel there are any points which are not adequately covered , please let 
me know and we will provide whatever additional information Oak Ridge may 
have on this subj ect . 

Enclosure 

Sincerely , 

���;;.\: Cunningham g 
t Secretary Assistan 

lnergy for Nuclear 

cc : John Ahearne , Chairman , ·NRC 
Victor Gilinsky, Commissioner, NRC 

bee : William Dircks , NRC 
�rnard Snyder , NRC 

qas 
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INTRODUCTION 

Sele ctive absorption is a method for rsmoving krypton ( as well as xenon 
and C02 ) from various nuclear process off-gas streams . The process has 
been developed at the Oak Ridge Gaseous Diffusion Plant (ORGDP) in con
j un ction with the OSk Ridqe National Laboratory (ORNL) . The key to the 
process is the fact that krypton dissolves preferentially in fluorocar� 
liquids , such as CCl 2F2 ( re frigerant-12 ) .  This permits the noble gas to 
be separated from other less soluble constituents ; the dissolved gas can 
later be removed from the solvent for collection in concentrated form. 
The work at ORGDP , which began in 196 7 ,  has shown that the selective 
absorption process is very e fficient,  safe , flexible , and well suited to 
a variety of air-cleaning applications . A qood body of scientific and 
engineering data has been acquired in the ORGOP experimental program, and 
rigorous design models for the key process hardware ha.ve been developed . 
The experimental program has been conducted in three different pilot plant 
systems , and several potential applications of the process have been 
evaluated. Re cent program emphasis has been on off-gas treatment at fuel 
reprocessing plants . The ORGDP program is summarized in Appendix B ,  and 
a bibliography is provided in Appendix c. A process summary has been 
published recently* .  

APPLICATION OF THE SELECTIVE ABSORPTION PROCESS 
TO TMI-2 CONTAINMENT BUILDING ATMOSPHERE CLEANUP 

Initial Contacts with ORGDP 

In the early part of October 1979 , some initial discus sions were held 
with , and reports provided to , General Public Utili ties (GPU) technical 
staff to acquaint them with the ORGDP selective absorption process . 
The reactor operator ' s  " Three Mile Island unit 2 Reactor Building Purge 
Program Safety Analysis and Environmental Report , "  dated November 12 , 
19 79 , discussed charcoal adsorption , gas compression , and cryogenic 
proce ssing techniques as alternatives to the purge ; sufficient informa
tion about the absorption process had not been developed by the utility 
at that time . Addi tiona! information was provided to Metropolitan Edison/ 
GPU over the next 2 months , and a meeting was held in Oak Ridge in 
December 1979 to review the absorption process . 

During the period December 1979 through February 1980 , several contacts 
were made by NRC technical staf f .  Again , some ORGDP reports �ere provided 
and there was one meeting in Oak Ridge in De cember 1979 . The NRC draft 

* Merriman, J. R. , Stephenson , M. J . , Kanak , B. E . , and Little , D. K. , 
Removal of Noble Gases by Selecti ve Absorption , Union Carbide Corporation , 
Nuclear Division , Oak Ridge Gaseous Diffusion Plant , Oak Ridge , Tennesse e ,  
January 19 80 (K/ET-500 7 ) ; presented a t  the IAEA/NEA International Symposium 
on Management of Gaseous Wastes from Nuclear Facilitie s ,  Paper Number 
IAEA-SM-245/53 , February 18-2 2 , 1980 , Vienna,  Austria. 
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enviranmantal aasess-nt* included a discussion of the selective absorp
tion process as an altemative to the reCOIIIIIIIOilded purge . In late March 
1980 , NBC also arranged for a cons\IJ.tant to COIImissioner Gilinsky , 
Professor Gerald L. Pollock , to visit oak Ridge for discussions about the 
absorption process and a tour of the pilot plant. 

In early January 1980 , the DOE requested a study of a IIIObile selective 
absorption unit applicable to TMI-2t . The system considered during that 
investigation was a fUlly IIIObile system with a nominal capacity of 275 scfln. 
It was estimated§ that the depl�t time and cost wo\IJ.d be :  

" crash• Proi!,am. Normal Pro9:ram 
Time , cost , Time , COst , ..J.E._ $ Million ..J.E._ $ Mi llion 

Licensable 2 15 - 20 4 15 - 20 

Not Licensable 1-1/2 10 - 15 3-1/2 10 - 15 

COngzessman Ertel ' s  Initiative 

On April 1 8 ,  1980 , COngressman Allen E. Ertel ( 17th District of Pennsyl
vania) contacted oak Ridge DOE/UCC-ND personnel to arrange a visit to oak Ridge to discuss the selective absorption process.  On April 19 , he 
and COmmissioner Gilinsky visited the selective absorption pilot plant 
at ORGDP.. The Congressman expressed interest in innovative , creative 
approaches that might expedite deployment of the process on a faster 
schedule than that developed in January 1980 for DOE. Specifically , 
COngressman Ertel was interested in reducing the Kr discharged during 
the purge , and asked the oak Ridge staff to : 

1 .  Make some seeping calculations of the decontamination factors , pro
cessing times , and flow rates associated with a system sized at the 
pilot plant level (15 scfln) and at 10 times the pilot plant level . 
That is , indicate what reductions in venting might be possible with 
these sized units .  

2 .  Make some "bal1-park11 estimates of the schedules , costs , problems , 
etc . , associated with the 15- and 150-scfm cases , including possible 
use of the pilot plant itse l f .  

• Environmental Assessment for Decon tamin ation o f  the Three-lli l e  Island 
uni t 2 Reactor Building Atmosphere , U. S. Nuclear Regulatory �ssion , 
March 1980 (NDREG-066 2 ) . 

·t Letter , J. A. Lenhard to H .  Postma , Krgpton Gas Proposal , u. S. Depart
ment of Energy , oak Ridge Operations , Oak Ridge , Tennessee , January 8 ,  
1980 . 
Letter , H. Postma to J. A. Lenhard, Krgpton Gas Proposal , union Carbide 
corporation , Nuclear Division , Qak Ridge National Laboratory , Oak Ridqe , 
Tennessee , January 30 , 1980 . 
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lf:i.th the concurrence of DOE ,  these items were addressed in studies which 
began on April 19 , 1980 .  A ver:bal progress report was provided both to 
COngressman Ertel and later at an NH: hearing on April 25 , 1980 1 however, 
at that time , the vendor contacts required to establish a project 
schedule had uot been completed .  This work was completed on May 2 ,  1980 , and is s\IIIIOilrized in the following sections . 

Decontamination time s .  The various trade-offs among decontamination 
factor, processing time , and absorption process flow rate are sUIIIIIIarized 
in charts 1 ,  2 ,  and 3. The nominal volume of the containment building at 
TMI-2 is 2 million cubic feet.  The containment buil�g 8 5 Kr activity 
level will have to be reduced by a factor of almost 10 in order to achieve MPC limits . This reduction can be accomplished via a purge , a recovery 
process , or ...,... COIIIbination . If a recovery process such as selective 
absorption were used for bulk 8 5 Kr  removal , then flow rates above SO scfln appear to be most practical for the recovery step .  At 150 scfln, for 
example , a containment building decontamination factor of 10 3 could be 
attained in 9 weeks ' processing time . 

Process Hardware. The IIIOSt simplified version of the selective absorption 
process believed to be suitable for use at TMI-2 is shown schematically in 
chart 4 . The hudware can be grouped into subsystems , as illustrated in 
chart 5 .  01art 6 is a listing of the major equipment requirements .  With the exception of the 1 5 Kr  storage system, al l hardware is of the type used 
routinely in the chemical process industry . A more complete outline of 
major hudware requirements for this application is provided in Appendix A. 
These listings are pa>liminary in nature and were developed only to provide 
an i.n.iti�l basis for contacting vendors and estimatinq schedules and costs . 

Use ;,f the selective Absorption Pilot Plant at TMI- 2 .  The ORGDP selective 
absoz::ption pilot plant , beinq a "closed loop" experimental system , does 
not include all ·hardware needed in a stand-alone gas processing system. 
This is slllllllilri.zed in chart 7 .  Also , the capacity of the pilot plant is 
ODly 15 scfm, and the system was not designed for relocation . As indi
cated in chart 8 ,  use of the pilot plant at TMI-2 does not appear to be 
practical or to offer any advantaqes ,  all things considered , over a new 
system having a larger capacity. 

Difficulties in Estimatinq Actual Schedule . It is not possible at this 
time to estimate how much time it might actually take to design , construct , 
test ,  and start up a selective absorption system for TMI-2 .  This is 
because of a lack of familiarity with conditions at TMI-2 and because of 
several key m�certainties , SUIIIII'IaX'ized in chart 9. �st of these Wlcer
tainties are administrative and/or institutional . They include approval 
of an 8 5 tcr storage method, definition of basic system criteria

·
, identifi

cation of proj ect participants and roles , procurement problems , and TMI-2 
site related issues.  Each of these items obviously has an important 
bearing on the schedule . 

Schedule for oak Ridge "Turn-Key" Project . To establish j ust how fast it 
might be possible to construct a selective absorption system under a more 
easily de fined set of conditions , an evaluation was made of the schedule 
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CHART 4 

CHART 3 

SCHEMATIC OF THE SELECTIVE ABSORPTION PROCESS 
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SUBSYSTEM 

MAJOR EQUI PM ENT REQUI REMENTS 
FOR THE SELECTIVE ABSORPTION PROCESS 

F E E D P R E PA RATION 

MAJOR EQU I PM ENT ITEMS 

H EPA F I LTE RS 
REVE RSI NG H EAT EXCHAN G E RS 
GAS COMPR ESSOR 
GAS H EAT EXCHANG E RS/R E FR I G E RATION 
MO LECULAR SI EVE B E DS 

Kr SEPARATI ON 

VENT GAS T R E ATM ENT 

COMBI NATION CO LUMN WITH I NTEGRAL R E BOI L E R  

CON DENSE R/R E F R I G E RATI ON 
MO L ECU LAR SI EVE B E DS 

SO LVENT T R EATM E N T  MOLECULAR SI EVE B E DS 
SO LVENT STORAG E TAN K 
SO LVENT PUMPS 
SO LVENT COO L E R/R E F R IG E RATION 

PRODUCT TR EATM ENT MOLECULAR SI EVE B E DS 
COLD TRAP/R E F R IG E RATION 

PRODUCT STO R A G E  GAS COMPR ESSORS 
STORAG E  CY L I N D E RS 
STO RAG E CASK 
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SOM E  CONC E RNS ABOUT R E LOCATION O F  THE ORGDP SELECTIVE ABSORPTION PI LOT 
PLANT TO TM I -2 A ND INCORPORATION OF THE TEST U N I T  AS PART OF A KRYPTON 
R EMOVAL SYSTEM T H E R E :  

• ONLY HAL F O F  TH E MAJOR EQU IPM ENT I TEMS N EC ESSARY FOR THE 
TM I-2 APP L IC ATION ARE USED I N  AND AVAI LABLE FROM T H E  P I LOT 
PLANT 

• EXISTING R E F R I G E RATION SYSTEMS ARE OLD AND UNPREDICTABLE 

• OTH E R  I T EMS WHICH M I GHT BE AVAI LABL E  DO NOT APPEAR TO BE ON 
THE C R I T ICAL PATH. TH E R E FO R E, SCH EDULE ADVANTAG ES AR E NOT 
APPA R E NT 

• TH E P I LOT P LANT F LOW RATE ( 1 5  SC FM ) IS LOW E R  THAN WHAT WE 
CONSI D E R  TO BE A PRACTICAL M IN IMUM (ABOUT 50 SC FM) FOR THIS 
APPL ICATION 

• R E LOCATION COST SAV I N GS ( I F  ANY) VE RSUS N EW FABRICATION WOULD BE 
MODEST 

• TH E SYSTE M  IS NOT DESIGNED FOR R E LOCATION 

CHART S 4125/110 . 
PI LOT PLANT HARDWARE APPLICABILITY 

AVAI LABI L ITY 
MAJOR AT 1 5  SC FM SIZE 

SUBSYSTEM EQU IPMENT ITEMS F ROM PI LOT P LANT 

F E E D  PR EPARATION H EPA F I LTERS NO 
R EVERSING H EAT EXCHAN G E RS NO 
GAS COMPR ESSOR YES 
GAS H EAT EXCHANGERS/R E F R IG E RATION YES (ON E O F  TWO) 
MOLECU LAR SI EVE BEDS NO 

Kr SEPARATION COMBI NATION COLUMN WITH Y ES 
INTEGRAL R E BO I L E R  

V E N T  GAS TREATM ENT COND E NSER/R E F R I G E RATION NO 
MOLECU LAR SI EVE BEDS NO 

MOLECU LAR SI EVE BEDS YES (ON E OF TWO) 
.... 

SO LVENT TR EATM ENT ... 
SO LVENT STORAG E TAN K  YES 
SO LVENT PUMPS YES (ON E O F  TWO) 
SO LV ENT COO L E R/R E F R I G E RATION YES 

PRODUCT TR EATM ENT MOLECU LAR S I EVE BEDS YES (TWO O F  TH R E E )  
CO LD TRAP/R E F R I G E RATION YES 

PRODUCT STORAG E GAS COMPR ESSORS NO 
STORAGE CYLINDERS NO 
STORAG E CASK NO 

GAS MAKEUP SUBSYSTEM NO 

UTI L I T I ES NO 

I NSTRUM ENTATION Y ES (PARTIAL)*  

* SOME INSTRUMENT A TJON A LSO APPLICABL E  TO LARGER SYSTEM. 

CHART 7 4125/110 . 
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for a case where a 150-scfm capacity system would be des igned, built , 
assembled, and tested by UCC-ND in the DOE oak Ridge facilities , after 
which the Wlit would be moved to a prepared site at TMI and operated 
there . It was assumed that the project would be a high priority DOE 
project. Other key assumptions are listed in chart 10 and include : 

Use of accepted conventional industrial standards , practices , and 
codes ( including general adherence to Regulatory Guide 1 . 143)  

Negotiated procurements , expedited with premiums 

Adequate site provisions at TMI-2 ;  that is , any site work needed 
to prepare for deployment and hook-up of the absorption unit could 
be completed by the time the unit was moved to TMI 

Concurrent reviews and approvals with no time lapse 

"COnventional" DOE-Oak Ridge project safety analysis 

No delays due to any required environmental impact statements 

Some use of pilot plant instruu:entation 

Continued validity of the "snapshot" of hardware availability 
taken during vendor contacts during the week of April 2 8 ,  1980 

Collection of 8 5 Kr  in DOE cylinders and transfer to the DOE 
inventory 

The key to preparation of this estimate was a vendor survey made during 
the week of April 2 8 ,  1980 , by the UCC-ND Purchasing Division and other 
technical staff members to establish delivery times for key hardware 
components which were of concern as potential long-lead items . The 
results of this survey are summarized in chart 11.  For example , adequate 
HEPA filters apparently are already available at the TMI-2 site ; two 
50-scfm gas compressors are essentially immediately available , with a 
third available within 3 months ; and valvas are available within 4 months . 
It should be emphasized that the vendor contacts resulted in estimates 
only ; no firm commitments were given or sought . 

Given the scenario j ust outlined, it is estimated that , on a "best e fforts" 
basis , 13 months would b� required from the start of the project until the 
system would be operational at TMI-2 . This is shown in chart 12 ; the 
schedule includes time for engineering ,  hardware procurement and fabri
cation , installation and testing at oak Ridge , disassembly and shipping to 
the TMI-2 site , and reassembly and start-up there . Procurement w9uld be 
started in 2 months (although some early options might be placed) and 
installation at Oak Ridge would begin in 7-1/2 months following proj ect 
initiation . The oak Ridge installation and start-up phase is estimated 
at about 4 months . This gives an estimated total elapsed time of 11-1/2 
�nths from the point of proj ect activation to the point where the system 
would be operable at Oak Ridge . From that point , 2 weeks is allowed for 



SUBSYSTEM 

TM I-2 SE LECTIVE ABSORPTION SYSTEM 

MAJOR HARDWARE AVAILABILITY 

CHARACTE R ISTIC 
SIZE 

RESULTS OF VENDOR CONTACTS 
DURING WEEK OF 4/28/80: 

INDICATED AVAILABILITY OR 
PROCUREMENT TIME, MONTHS 

FEED PR EPARATION 

MAJOR EQUIPMENT ITEMS 

HEPA F I LTERS 
REVE RSING HEAT EXCHANGERS 
GAS COMPR ESSORS 

24" x 24" 
2 AT 2.7·TON 
3 AT 60 SCFM 

ALREADY EXIST AT SITE (4, OTHERWISE! 
3 

GAS H EAT EXCHANGER/R E F R IG.  
MOLECULAR SIEVE BEDS 

Kr SEPARATION COMBI NATION COLUMN WITH 
INTEGR A L  REBOILER 

VENT GAS TR EATMENT CONDENSER/REFRIGE RATION 
MOLECULAR SIEVE BED 

2 AT 2.4·TON 
Tao• 

1 0" · 12" . 14" 
200 kW 

1 AT 3.6-TON 
TBD 

SOLVENT TR EATMENT MOLECULAR SIEVE BED TBD 
SOLVENT STORAGE TAN K/COOLER 600 GAL/22·TON 
SOLVENT PUMP 2 AT 30 GPM 
SOLVENT COOLE R/R E F R I G .  1 A T  37-TON 

3 (2 EXISTING UNITS AVAI LABLE 
WITH I N  1 MONTHI 

4 
IN-HOUSE FABRICATION �N-I;IOUSE FABR ICATION 

3 
IN-HOUSE FABRICATION 

IN-HOUSE FABR ICATION 
3 
2 
3 

IN-HOUSE FABRICATION PRODUCT TR EATMENT MOLECULAR SIEVE BED 
COLD TRAP/R E F R I G E RATION 

TBD 
SMALL COLD TRAP IS IN-HOUSE FABRICATION 

REFRIGERATION < 3 
PRODUCT STORAGE 

GAS MAKEUP 

UTI L ITIES 

GAS COMPR ESSOR 
STORAGE CYLINDER & CAS.K 

LIQU I D  N2 VAPORIZATION/ 
METERING 

VALVES 
INSTRUMENTATION 

BUI LDING TO HOUSE SYSTEM 

SMALL 

TBD 

TBD 

% 1o 3-INCH 

TBD 

4 
ASSUMED TO BE IMMEDIATELY 
AVAI LABLE FROM DOE 

3 

ASSUMED AVAI LABLE AT TMI 
SITE BY REQU I R E D  TIME 
4 
SOME TAKEN FROM PI LOT 
PLANT; BALANCE < 3 

ASSUMED AVAI LABLE AT TMI 
SITE BY REQU I R E D  TIME 

* TO BE DETERMINED • 
CHART 1 1  

KEY ASSUMPTIONS I N  ESTIMATING "BEST EFFORTS" 

SCHEDULE FOR TM I -2 Kr SELECTIVE ABSORPTION SYSTEM 

5/2/f!JJ 

• ACCEPTED CONVENTIONAL I N DUST R I A L  STANDAR DS, PRACTICES, AND. CODES USED ( I NCLUDING 
G E N E RA L  ADH E R E N C E  TO R EG U LATO R Y  GUIDE 1 . 1 43) 

• SYSTEM CAPAC ITY APPROXI M AT E L Y  1 50 SCFM 

• N E GOTIATED PROCU R E M E NTS; EXP E D I T E D  TO MAX IMUM EXTENT, I NCLUD ING P R E M I UMS FOR 
EAR LY D E L I V E R Y .  NORMAL PROCU R EM E NT R E G U LAT IONS WAIVED 

• PROJECT R EC E I V ES VERY HIGH P R I O R ITY I N  ALL PHASES BY ALL PARTI ES I NVOLVED 

• DESIGN PROCU R E M E NT, FABR ICAT ION, ASSEMBLY, AND TEST I N G  I N  OAK R IDGE 

• FO L LOWI N G  TEST I N G ,  THE U N IT WOU LD B E  DISASSEMBLED AND PAC KAG E D  FOR TRANSPORT 
TO THE TM I -2 SITE 

. 

... 
... 

• TM I -2 R E QU I R EM ENTS (UTI L I T I ES, SPACE ,  ETC.)  WOULD BE SPEC I F I ED WITHIN 2 MONTHS FOL LOWI N G  li: 
PROJECT I N ITIATION AND A R E  ASSUM E D  TO BE AVA I LABLE WITHIN 10 MONTHS TH E R EA FT E R  

• R EV I EWS AND APPROVALS WOU LD PROC E E D  CONCU R R E NTLY W I T H  NO T I M E  LAPSE 

• A SAF ETY ANALYSIS OF T H E  TYPE NORMALLY USED AT OAK R I DG E  ON DOE PROJECTS WOULD 
BE PR EPAR E D  

. 

• AN ENVI RONM ENTAL I M PACT STATE M E NT, I F  R E QU I R E D, WOU L D  NOT D E LAY T H E  SCH E D U L E  

• SOM E U S E  O F  P I LOT PLANT I NSTRUMENTATION M IGHT B E  R E QU I R ED 

• CONCENTRATED 85 Kr WOU LD BE TRANS F E R R E D  TO DO E, USI N G  AVA I LABLE CY L I N D E R  AND 
CASK DESIGNS 

• SCH E DU L ES AND COSTS A R E  BEST E F FO R TS AND CANNOT B E  GUARANTE E D  

• T H E  "SNAPSHOT" O F  HARDWAR E  AVAI LAB I L ITY TAK E N  DU R I NG VENDO R  CONTACTS 
DU R I NG T H E  W E E K  OF APR I L  28, 1 980, R EMAINS VA L I D  

CHART 1 0  
5/2/fJJJ . 
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di s assembly and shipping to TMI- 2 . For purposes of thi s  e stimate , one 
tronth is shown for re assembly and start-up at TMI- 2 .  Obviously , schedules 
for activi ties outside the Oak Ridge environment cannot be es timated with 
the same confidence as those for the Oak Ridge portion of the p ro j ect. 

:Ibis "best efforts " schedule is considered to be possible under the 
assumptions previously s tated ( chart 10) . Howe ver , change s in thos e  
as sumptions may invalidate the schedule . The assumptions , again , were 
e s tablished to provide an e s timating bas i s  and not to recommend a proj ect 
approach . 

The cost for this system is es timated to be between $ 9  and $ 1 2  mil lion . 
Chart 13 summarizes the various e stimates made to date for selective 
absorption systems for use at TMI- 2 .  

CONCLUSION 

The key results of the studies concerning us e of the selective absorption 
proce ss at TMI-2 are : 

The se lective absorption proces s  is a techni cally feasible method fo r 
removing 9 5Kr from the contziinment building atmosphere . The process 
is e f fective and wel l developed ,  and techni cal risk in thi s  applica
tion is low . 

The fas test "best efforts " s chedule for deployment of a selective 
absorption sys tem at TMI-2 appears to be about 1 3  months . Thi s  
s chedule i s  based o n  a proj ect in Oak Ridge and is contingent upon 
several key assumptions . The schedule include s 11- 1/2 months e s ti 
mated t o  be required from the point o f  proj ect ini tiation un t i l  a 
sys tem could be in operation in Oak Ridge . From that point ,  an 
allowance of 6 weeks was made for moving the sys tem to a previously 
prepared ( assumed) location at TMI-2 and starting it up again at th at 
s i te . The assumptions we re es tablished to provide an es timating basis 
rathe r than to recommend an approach . 

The actual time required for deployment of a sele ctive absorption 
sys tem at TMI-2 cannot be re alisti cally dete rmi ned without resolu
tion of seve ral important factors affecting proj ect s cope , approach , 
and criteria . 

Use of the existing 15-scfm selective absorption pilot plant at 
TMI-2 does not seem practical , primarily because o f  the small pilot 
plant capacity and number o f  additional equipment items which would 
be ne eded in the TMI-2 application . 

One feasible approach to the problem of storage of 8 5 Kr recovered 
from TMI - 2  appears to be trans fer to DOE . De signs are avai lable 
within DOE for the appropriate cylinders , shields , and shipping 
casks . 
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SUMMARY OF UCC-ND ESTIMATES OF COSTS j 
AND SCHEDU LES FOR SELECTIVE ABSORPTION UNIT FOR TMI-2 J 

COST 
DESC R I PTION CONSTRAI NTS $ M I LLIONS SCHEDULE 

276 SC FM CAPACITY; LICENSABL E  • NORMAL PROGRAM 16-20 4 YRS. 

COMPLETELY MOBI LE UNIT* 
LICENSABLE • 'CRASH' PROGRAM 16-20 2 YRS. 

NOT LICENSABLE • NORMAL PROG RAM 1 0-1& 3% · 4  YRS. 

NOT LICENSABLE • 'CRASH' PROGRAM 1 0·15 1 %  · 2  Y RS. 

APPROXIMATE LY 1 50 SC FM LICENSABLE • 'CRASH' PROGRAM 1 3·18 2 YRS. 
CAPACITY; SPARTAN VE RSION 

NOT LICENSABLE · 'BEST E F FORTS' FOR ONE-TIME USEt 
EST IMATE 9·1 2 1 3 MONTHS 

* PREVIOUSL Y DISCUSSED IN L ETTER, H. POSTMA, TO J. A. L ENHA RD, DOE-ORO, KR YPTON GAS PROPOSA L, 

UNION CA RBIDE CORPORA TION, NUCLEA R  DIVISION, OAK RIDGE NA TIONA L LABORA TOR Y, OAK RIDGE, 

TENNESSEE, JANUA R Y  30, 1980. 
t REQUESTED B Y  CONGRESSMAN ERTEL DURING HIS VISIT TO OAK RIDGE ON APRIL 19, 19BO. 

CHART 1 3  5/2/8Q . 
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TMI-2 SELECTIVE ABSORPTION PROCESS : 
PRELIMINARY IIAIUlWARE OUTI.INE ASSUMED FOR 

INITIAL ESTIMATES OF SCHEDULE AND COST 

In this Appendix, outline descriptions are given for key hardware items 
which would be. required in a selective absorption system for TMI-2 . A 
process schematic ,  breakdoWn of the components into subsystems , and an 
equipment listing were provided earlier in charts 4 ,  5 ,  and 6 .  A more 
de tai led flow sheet is shown in chart A-1 .  This information is preliminary ; 
it was developed not as a reco11111endation , but as a basis for making vendor 
contacts and estimating cost and schedule . 

FEED PREPARATICII StlBSYSTEM 

The reactor containment vessel is maintained at a pressure slightly below 
atmospheric and a teRPerature near ambient. As withdrawn from the reactor , 
the contaminated gas will contain particulates , such as traces of 1 1 7cs , 
and will be saturated with water containing trace amounts of tritium. The reactor gas has tc be filtered and dried , and then co,.,ressed to 
150 psig and cocled to minus 30 °F before it can be fed into the noble 
gas separation column. The major components of the Feed Preparation Sub
system include a IlEPA filter bank , reversing heat exchangers ( for bulk 
water removal) ,  a gas CORPressor system, a gas heat exchanger/refrigeration 
system, molecular sieve beds ( for trace water removal ) , and water storage 
tanks . Press ure , flow , and teRPerature control loops are also required. 

HEPA Filter System 

Purpose :  TO remove particulates from the reactor gas 

Design Basis : Operating Temperature - Ambient 

Qperatinq Pressure - 14 . 0  psia 

Gas Flow Rate - 150 scfln 

Frame Dimensions - 2 4  inches by 24 inches 

Filter Thi ckness - 11- 1/2 inches 

Number Required - 1 (minimum) 

The TMI-2 purge described by Met Ed/GPU* is designed to utilize the 
reactor building hydrogen control exhaust unit. This unit is CORPrised 
of a bank of filters housed in a steel cabinet and an exhaust fan. The 

* Three Mi l e  Isl and � i t  2 Reactor Bui l ding Purge Program Safety Anal ysi s 
and Environmental Report , Prepared by Metropolitan Edison/GPU , 
November 12 , 19 79 . 
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filter b ank  consists of ( in sequence) a pre- filte r ,  a IlEPA filte r ,  an 
activated carbon filte r ,  and another IlEPA filter. The system evidently 
will acCOIID>data flows up to 1000 sctm and thus appears sui table for use 
in the aelecti ve absorption process feed preparation subsystem. 

Feed Gas Cold Trap 
Purpose : To remove the bulk amount of the water from the reactor feed qas 

Desiqn Basis : Feed Gas - Air saturated with water at 80 "F 

Water Content of Feed Gas - 1 . 62 x 10- 3 lb/std ft3 

Feed Gas Flow Rate - 150 sctm 

Operatinq Pressure - 14 . 0  psia 

Outlet Gas Temperature - 0 ° F  

Rl friqeration a.quire11111nts - 3 2 , 000 Btu/hr ( 2 .  7 ton s )  

Water Content of OUtlet Gas - 7 . 9 2  x 10-S lb/std .ft3 

- 3 3 llur:>unt of Water Removed - 1. 54 x 10 lb/std ft 
( 1 . 66 qal/hr) 

Water Removal Efficiency - 95' 

NWIII>er Required - 2 

The water removed from the reactor off-qas via cold trappinq will be 
periodically drained from the heat exchanqer durinq a defrost cycle . 
A de siccant-type dryer could be used instead of the refriqerated system, 
but the water recovery step would not be as direct. 

Process Gas Compressor System 

Purpose : To compress the reactor qas to the operatinq pressure of the 
absorber 

oesiqn Basis : Suction Pressure - 14 psia 

Di scharqe Pressure - 150 psiq 

Gas Flow Rata - 150 scfll 

Number Required - Dependent upon individual machine capacity 

A diaphraqm-type compressor is qenerally preferred for this application 
since a rotatinq shaft seal would not be required and the process qas 
would not contact compressor lubricant. A screw, lobe , or centrifugal 
machine could be cons idered , however , if placed in an isolation box to 
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en11ure xaactor qas contai-t. The COIIIPressors wil l  bs llkid-mounted and 
equipped with qaa discha� pressure and flow control loops . Stainless 
steel is the pxa ferred material of construction. Water coolinq will be 
requixad for the compxassor head and after-cooler .  Bither a sinqle unit 
or a qroup of parallel compxaasora could bs utilized . 

Process Gas Cooler 

Purpos e :  To cool the reactor qaa to the operatinq temperature of the 
absorber 

Design Basis : Inlet Gas 'l'elllperature - ll0 ° F  
- 5  3 Water Content of Inlet Gas - 7 .  92 x 10 lb/std ft 

Feed Gas Flow Rate - 150 scfm 

Qp8ratinq Pressure - 125 psiq 

outlet Gas Temperature - minus 50°F 

Rl fri·qeration Require11111nts - 2 8 , 600 Btu/hr ( 2 . 4  tons) 

-5 3 Amount of Water Removed - 7 . 9  x 10 lb/std ft 
( 0 . 085 qal/hr) 

Number Required - 2 

The process qas cooler will remove essentially all of the remaininq water 
in the reactor qas . This amount of water is small compared to the quantity 
removed by the feed qaa drye r ,  but this heat exchanqer , like the first , 
will s till have to underqo a defrost cycle and the water collected. An 
evaporative-type refriqeration system employinq a separate refriqeration 
compressor/condenser system and re friqerarit such as R-502 will be us ed .  
Altemative ly , a direct coolinq liquid nitroqen system miqht b e  considered. 

Backup Gas oryer 

Purpose :  To provide backup desiccant service . 

De s ign Basi s :  Desi ccant Type - 3A molecular -sieve 

Inlet Gas Temperature - minus 50°F 

Qp8ratinq Pressure - 125 psiq 

Dryer Oia....ter - 12 inches 

Dryer Lenqth - 8 feet 

Number Required - 2 
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Molecular sieves are pnferred over other desiccants because they have a 
higher capacity at lower water partial pressure s .  '11le JA-type molecular 
sieve is preferred over other sieves because the 3A will not load C02 . 
'11le water load on the backup gas dryer will be exceedingly small , and a 
regenerative loop is optional . Traces of iodine might contaminate the 
sieves and disposal may be necessary at the completion of the cleanup 
job. 
Water Storage Tanks 

Purpose : To provide storage volume for the water removed from the reactor 
feed gas 

Design Basis : 42 gal/day of operation 

Since the water may contain trace amounts of tritium, it wiil ultimately 
be routed to the reactor liquid precessing center for disposal . 

KRYPTON SEPARATIQI COLUJIN 

The krypton separation will take place in a unique combination column 
developed expressly for the selective absorption precess . The three 
functional steps of absorption , intermediate stripping, and final stripping 
are combined in a single packed colwm contactor. "nte actual krypton 
separation is performed in the absorber section or top part of the column . 
Here , the upflowing contaminated feed gas is contacted countercurrently 
with downflowing solvent . a. frigerant-12 (CCl 2 F 2 l  is the preferred precess 
solvent in this cas e .  The absorber section is operated at a temperature , 
pressure , and gas-to-solvent flow rate ratio sufficient to bring about 
essentially complete dissolution of the radioactive gas . Decontaminated 
gas subsequently passes from the top of the colwm , while the loaded 
solvent flows immediately downward into the intermediate and final 
stripping se ctions of the process . Dissolved gases are stripped from the 
solvent through countercurrent contact with upflowing solvent vapor 
generated in an attached boiler located directly below the column . Re
generated solvent is wi thdrawn from the boi ler for recycle to the top of 
the column. The radioactive krypton is concentrated in the intermediate 
se ction of the column and is subsequently drawn off as a side stream produc t .  

Combination Column 

Purpose :  To remove krypton from the feed gas , concentrate the krypton 
for disposal , and :reqenerate the sol vent for recycle 

Design · Basis : Krypton Decontamination Factor - 100 

Krypton Concentration Factor - 10 4 

Feed Gas Flow Rate - 150 scfm 

Feed Gas Temperature - minus 30 ° F  

Lffl 
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Sol vent Flow Rats - 3 0  9P111 

Solvent Temperature - minus 30 "F 

Operating Pressure - 125 psig 

Absorber section - 10 inches in diamete r .  12 fee t  tall 

Intermediate section - 12 inches in diame.ts r .  7 feet tall 

Final Stripping Section - 14 inches in diameter , 4 fee t  tall 

Column Packing - Goodloe wire · mesh , all sections 

Material of Construction - 304L stainless stee l 

Number aaquired - 1 

'11le oak Ridge pilot plant colli>ination column has an internal solvent vapor 
condenser located between the intermediate and final stripping sections of 
the combination column. '11le condenser is required when higher stripping 
upflows are needed to desorb more soluble feed gas components , such as C02 
and xe .  In the reactor case , the internal condenser is not included, and 
the bulk amounts of the feed gas C02 and xe will remain in the solvent 
and subsequenUy equilibrate with the column off-gas . The krypton product 
will contain less diluent gas as a result .  

Al l  sections of the combination column have to be packed with the same 
materials used in the pilot plant . Otherwise , the design models would 
not be applicable . 

Solvent Boiler 

Purpose : To provide a stripping vapor upflow to the colli>ination column 

Des ign Basis : Operating Pressure - 125 psig 

Operating Temperature - 100 °F 

Solvent Flow Rate - 30 gpm 

Heat Input - 200 kW 

Nulli>er Required - 1 

Heat is added to the reboiler as necessary to establish/maintain an inter
mediate section pressure drop o f  1 inch of water/foot of packing. A 
capacitance probe liquid level system can be used to effectively measure/ 
control the reboi ler liquid leve l .  
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VENT GAS TREA'l'MENT SUBSYSTEM 

The decontaminated off-gas from the combination column will contain 
B. 6 mole percent R-12 vapor .  A solvent recovery ' subsystem is an essential 
part of the krypton recovery process tc prevent process disruptions caused 
by the loss of solvent. The bulk of the solvent can be effectively removed 
by passing the off-gas through a low temperature condenser . The residual 
solvent can be trapped on a 13X molecular sieve bed .  

Solvent Condenser 

Purpose : To remove solvent vapor from the combination column off-gas 

Design Basis : Flow Rate - 150 scfm (solvent-free basis)  

Inlet R- 12 COntent - 8.6 mole percent 

Operating Pressure - 1Z5 . psig 

Operating Temperature - minus 150°F 

Effluent R- 12 Content - 1000 ppm 

Refrigeration Requirements - 4 3 , 400 Btu/hr ( 3 . 6  tons) 

Number Required - 1 

The condensate from the R-lZ condenser will be refluxed to the top of the 
absorber column . 

13X Molecular Sieve Solvent Trap 

Purpose : To remove the residual solvent vapor from the R- 12 condenser 
off-gas 

Design Basis : Flow Rate - 150 scfm (solvent-free basis ) 

Inlet R-12 COntent - 1000 ppm 

Operating Pressure - 125 psig 

Operating Temperature - minus 1Z5 °F 

Effluent R-12 Content - Less than 1 ppm 

Trap Diameter - 12 inches 

Trap Length - 6 feet 

Number Required - 3 
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13X molecular sieves can load 0 .  3 lb R-lZ/lb sieve • The sieves can be 
regenerated by pressure swing or hot nitrogen purge . Three traps would 
accoJIIDOdate the usual load/regenerate cycle : one trap in service , one 
trap being regenerated , and one trap in standby . 

SOLVENT RECYCLE SUBSYSTEM 

The solvent will leave the combination column boiler at a temperature of 
lOO " F ,  pressure of 125 psi g ,  and may contain trace amounts o f  water and 
iodine . A solvent recycle subsystem is provided to purify the solvent as 
necessary , cool it to minus 30 ° F ,  and pump it back to the top of the 
absorber section of the combination column . A refrigerated solvent 
storage tank is also provided in the solvent circuit to give the system 
some additional capacitance and flexibility . 

Solvent Dryer 

Purpos e :  To remove trace quantitie s of water and iodine that might get 
into the solvent 

Des ign Basis : Operating Temperature - lOO " F  

Operating Pressure - 1 2 5  psia 

Solvent Flow Rate - 30 qpm 

Trap Diameter - 12 inches 

Trap Length - 4 fee t 

Number Required - 2 

The solvent dryer molecular sieve s  will see only light duty . A regenera
tion loop is therefore optional . At the completion of the reactor cleanup 
j ob ,  the si eves may have to be discarded as low leve l radioactive waste . 

Solvent Tank 

Purpose : To provide solvent storage capacity 

Design Basis : Tank Size - 6 00 gallons 

Solvent Flow Rate - 30 gpm 

Inlet Solvent Temperature - lOO "F 

Outlet Solvent Temperature - 50 ° F  

Operating Pressure - 1 0 0  psig 
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Refri900ration Requi.,...nts - 261 ,000 Btu/hr (22 tons) 
NUIIIber Required - 1 

'!he solvent tan1< h si&ed to p:rovide enouC)h running inwntory for 20 llinutes of operation. Refrigeration is provided to prevent sol vent 
pwap cavitation. 

SOlvent Pu!p 

Puzpose : To pwap solvent in a closed loop f"'* the bottom of the COIIIbi
nation col,_, to the top 

Design Basis : Cepaci. ty - 30 gpa 

Suction Preaaure - 100 psig 

Suction TeiiP8rature - SO"F 

Discharge Preuure - 135 psig 

P\1111() Type - Turbine or Gear 

Materials o f  construction - 304L stainless steel 

Number Required - 2 (one is a spare) 

PIJIIIP discharge pressure and flow cantrol loops are required to lllaintain 
proper abso:d>er operation. Diapbra91D:""type pumps are not reCXIOIIIIended 
because of pressure surqes. 

Solvent Cooler 

Purpose : To c:ool the solvent to the operating temperature of the absorber 
section of the combination col...., 

Design Basis : SOlvent Flow Rate - 30 gpm 

Operating Pressure - 1 30 psig 

Inlet Solvent Temperature - 5 5 ° F  

Discharge Temperature - minus 35 °F 

Refrigeration Requirements - 441 , 000 Btu/hr ( 3 7  tons ) 

Number Required - l 

Sf'l 
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PRJDUCT TREATMENT SUBSYSTEM 

'!he side streaa product withdrawn f:roa the COIIbination col.., will be 
hiC)hly concentrated in krypton . In fact , the product krypton concentration 
will be 104 ti ... s aoore than that in the feed gas . SUll, the bulk of the 
lllixtuze will initially consist of solvent vapor, C02 , and Xe. Solvent 
vapor can be easily reaoved from the product gas mixture via a l 3X molecu
lar sieve tr-ing systea. Most of the COt and Xe can then be removed by 
cold trapping. '!he vol.- of gas that will reaain to be stored after the 
product treataent will be 40 tims smaller than that taken directly from 
the combination coluaa , re.sul.ting in an overall concentration factor of 
about 1os . 

l3X Molecular Sieve Trap 
Puzpose :  To reaoove sol vent vapor from the p:roduct gas 

Design Basis : Operating Pressure - 100 psig 

Operating Temperature - SO " F  

Inlet Ga s  Flow Rate - 3 5 0 0  s e em  (DW<imual 

Inlet R-12 Content - 50 mole percent 

Outlet Gas Flow Rate - 1750 seem (maximum) 

Outlet R-12 Content - 1 ppm 

Trap Diueter - 3 inches 

Trap Length - feet 

Number Required - 3 

Water cooling will be required on the outer surface of the trap to remove 
the R-12 heat of adsorption. A conventional hot nitrogen regeneration 
loop will be used . 

C02-Xe COld Trap 

Purpose : To remove the bulk amounts of the C02 and Xe diluent in the Kr 
product and thereby further reduce the volume required for Kr 
storage 

Design Bas i s : Operatinq Pressure - 100 psiq 

Qperating Temperature - Minus 250 ° F  

Inlet Gas Flow Rate - 1 7 50 seem (maximum) 

Outlet Gas Flow Rate - 85 seem (maximum) 
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Outlet Kr Concentration - 35% 

Refrigeration Requirements - 1 30 Btu/hr 

Number Required - 3 

Cold trap cooling will be achieved with liquid nitrogen. Three cold traps 
will be provided to give the usual load/regeneration flow capabi lity .  The 
C02. and Xe will be vented during the defrost cycle or , al temati vely , 
passed back to the reactor if krypton contamination is detected. 

PRODUCT STORAGE SUBSYSTEM 

The concentrated krypton product will be temporarily collected in a low 
pressure storage tank . Periodically , the gas will be p�d into a pres
surized gas cylinder for storage/shipping .  Existing DOE 5 Kr cylinders 
and shipping casks will be used as the design basis . 

Interim Storage Tank 

Purpose : To provide temporary storage volume for the concentrated 
krypton mixture 

Design Basis : Operating Pressure - vacuum to 25 psig 

Operating Temperature - ambient 

Inle t Flow - 1750 s eem (maximum) 

Tank Volume - l ft3 

Maximum 8 5K.r Content - 3000 curies 

Number Required - l 

The interim storage container will be shielded . A line wi ll be provided 
to vent the storage container back to the reactor containment and/or to 
the absorber. 

Product Compressor 

Purpose : To compre ss the Kr product gas for pressurized gas cylinder 
storage 

Des ign Basis : Maximum Suction Pressure - 25 psig 

Maximum Discharge Pressure - 500 psig 

Maximum Flow Rate - 10 , 000 seem 

Number Required -

9J.> 
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A diaphragm compressor will b e  used to compress the concentrated Kr 
product. 

Storage/Shipping cylinder with cask 

Purpose : To provide an acceptable container for storing/shipping of 6 5Kr 
removed froDt the reactor 

Design Basis : Cylinder Volume - 1 . 54 ft3 

Cylinder Pressure - 500 psig maximum 

DOE has designs for storage/shipping containers for 8 5 Kr. Details of the 
containe rs , which have been DOT- certified , are shown in charts A-2 and 
A- 3 .  



DOE KRYPTON SHI PPING CONTAINER 

SHIPPING CONTAINER ASSEMBLY 

OUTER CASK COVER 

CHART A-3 

CHART A-2 

SHIELD CASK 

DOE SHI ELDED KRYPTON CYLIN DER 

CASK PLUG C LAMP 

R E MOTE VALVE ACCESS HOLE 

(NO LON G E R  USED) 

SPACING "SPIDER" R I NGS 

GAS CYLINDE R 

VALVE ACCESS PLUG 

512/80 . 

PLUG 

5/2/80 . 
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S.-aY OF 'l'IIB OllGDP SELBC'l'IVE ABSOIU'TIOII PaoGRAM 

In the late 1950 ' s ,  wozlt was z:eported in both the United States and the 
United ICi� an the adaptation of canventional , chemical engineering 
absoqotion/stripping teclmiques to the X88>VIll and concentration of krypton 
and _,.,.. from gas stz:e- which their radioisotopes contaminate . As indi
cated in chart B-1 ,  the Ill: wozlt utilized carbon tetrachloride , eel . ,  as 
the pzocess solwnt. 'Dle u.s.  wozlt at that ti ... was CODducted at the 
BEOOichawn Rational Laboratory (BIIIL) and involwd so ... basic labcratory 
..,asure��ents of krypton and xenon solubilities in various liquids and 
scoping calculations related to pzocess applications . 'Dle BilL studies 
re.,._nded z:efrigerant-12 , ccl1F1 , as the process solvent of choice , 
considering selectivity ,  capacity , operability ,  safety , and stabili ty 
to radiolytic and thenaal dsccmposition . 

In 196 7 ,  wozlt on the selecti..., absorption process for Kr-Xe collection 
was res,_d in an expert...Dtel program initiated at the ORGill' . Tile main 
objectives of the ORGDP proje ct were to acquire engineering-scale process 
data and to dswlop process design models which would permit confident 
design of scaled-up systuis for a variety of applications . Both obj ec
tives ha"" been ..,t successfully. 

Tile application first cansidered when the ORGill' program was started was 
a IIIObile systelll which could be transported to tbe site of a nuclear reactor 
following an accident which released fission gas to tbe cantain...nt and 
then ,.ed there to remo..., the radioactive gas from the containment and con
centrate it in a form suitable for transportation and storage . FOllowing 
studies aimed at this application , program ...,phasis was shifted toward 
treatment of off-gas from light water reactors during their normal opera
tion . After that work was completed, the program was focused on repro
cessing plant off-gas treatment. In addition , other applications , such 
as Fast Flux Test Facility (FF'l'F) and High Teq;�erature Gas-Cooled Reactor " 

(HTGR) cover gas cleanup , ll'l'GR reprocessing ( us ing ORNL ' s  liquid C02 
absorption scheae ) , and weapons test radioactive gas containment , have 
been evaluated. 

Olart B-2 summarizes the ranges of key parameters investigated in tbe 
experimental program over the years . Tbese tests have been conducted 
in three different pilot plant units , and the chronology of these test 
systems is summarized in chart B- 3 .  Based on a projected FY 1980 expendi
ture of $250 , 000 , the cumulative selective absorption program costs 
through FY 1980 , as shown in chart B-4 , are just below $4 . 7  million .  
Jt)st o f  this s um ,  about $ 3 . 3  !Dillion , has been spent o n  bas ic process 
development via engineering tests in the three pilot plants . 



SUMMARY OF SELECTIVE ABSORPTION EXPERIM ENTS 

SOLVENTS 

CAR R I ER GASES 

NOB L E  GASES 

IMPU R I T I ES 

CC I 2 F2 ( R E F R I G E RANT-1 2) ,  CCI3 F ( R E F R I G E RANT-1 1 ), C02 

A I R ,  N2, Ar, H2, He, C02 

TEMPE RATU R E ,  Of 
PR ESSUR E, ATM 

SO L VENT F E E D  RATE, GPM 

GAS F E E D  RATE, SCFM 

FEED CONCENTRATIONS - Kr,  PPM 

Kr, WITH 85Kr; Xa, W I TH 1 33xa 

C02, NO, N02, N20, CH3I ,  12  

-75 TO + 25 

6. 1 0  TO 34.8 

0.75 T0 2.0 

1 . 1 3  TO 22.2 

0.014 TO 8800 

- Xa, PPM 0.002 TO 1 00 

- IMPU R I T I ES, 
PPM 50 TO 6700 ( FOR I N D I V I DUAL COMPO N ENTS) 

R EMOVAL PERCENTAGES - Kr 

- Xa 

62 .9 TO 99.95 

99.96 TO 99.99 

CHART B-2 

SELECTIVE ABSORPTION PROCESS HIGHLIGHTS 

1 958 REPORT ON U K  WO R K  USING CCI4 AS P ROCESS SO LV E NT 

5/2/80 . 

1 958 REPORT FROM BN L R ECOMM ENDI NG CCI2 F2 AS PROCESS SO LVENT 

1 967 OAK R I DG E  P ROG RAM I N ITIAT E D :  FOCUS ON MOBI L E  PROC ESSING 
UNIT FOR R EACTOR E M E R G ENC I ES 

1 968 F I RST P I LOT PLANT STARTED UP : FOCUS ON GEN E RA L  PROCESS 
ENG I N E E R I N G  DATA 

1970 BASIC PROCESS DATA CO LLECTION COMPLETED 

1 97 1  FOCUS O N  DATA R E L EVANT TO NORMAL OPERATING R EACTOR 
O FF-GAS TR EATM ENT 

1972 FOCUS ON DATA R E L EVANT TO R EPROC ESSI NG PLANT APPL ICATION ; 
CONSTR UCTION I N ITIATED 01\1 SECO N D  P I LOT PLANT 

1973 SECOND PI LOT PLANT STARTED UP (BASIC COLUMNS) 

1974 REPROCESSI NG PLANT-RE LATED SUBSYSTEMS D E F I N E D  AND ADDE D  

1977 COMBI NATION COLUMN DESIGN ED AND BU l l  T 

1 978 COMBI NATION COLUMN STARTED UP 

CHART B-1 5/2180 . 
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"' 

... Q) 



SE LECTIVE ABSORPTION PROCESS DEVELOPMENT COSTS 

{ I N  $1000} 
P R I O R  

TO 
ACT I V I TY 1 972 1 972 1 973 1 974 1 975 1 976 76 T 1 977 1 978 1 979 1 980 TOTALS 

PROCESS 
DEVE LOPM ENT 560 1 38 1 75 200 250 365 1 20 425 575 300 1 50 3,258* 

� 

SO LVENT ... 
C H E M I STRY 0 0 0 0 50 30 200 200 75 0 555 

PROCESS 
R E L IABI L I TY 0 0 0 0 25 0 0 0 0 0 25 

PROCESS 
APPL I CATION � _o_ _ o _o _ _o_ � � 225 245 1 50 1 00 835 

TOTA LS 6 1 0  1 38 1 75 200 250 475 1 80 850 1 ,020 525 250 4,673 

* INCL UDES DESIGN, FABRICA TION A ND OPERA TION OF THREE PILO T  PLANT SYSTEMS 

CHART B-4 5/2/80 . 
SELECTIVE ABSORPTION PROCESS PI LOT PLANT CHRONOLOGY 

ACTIV ITY .[[AliT FI NISH 

DESIGN AN D CONSTRUCTION OF F I RST P I LOT PLANT 3/67 6/68 

OPE RATI ON O F  P I LOT PLANT I 7/68 5/72 

JO I NT ORGDP-ORNL P ROG RAM OUTL I N ED 5/72 6/72 .. 
DESI GN AND CONSTRUCT I ON OF SECOND PI LOT PLANT 7/72 10/73 

0 

ADDITION OF REPROCESSING PLANT- R E LATED SUBSYSTEMS 7/73 6/74 

OPE RATION OF P I LOT PLANT I I  1 1/73 2/78 

COMBI NATION CO LUMN DESIGN (TH I R D PI LOT PLANT) 7/77 8/77 

CONSTRUCTI ON O F  COMBI NATION CO LUMN 9/77 1/78 

OPE RATION OF COMBI NATION CO LUMN 2/78 present 

CHART 8-3 5/2/80 . 
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de JA NOS & ASSOC/A TES 
Suite 706, 1 755 Riverside Drive, Ottawa, Canada K 1 G  3 T6 

Telephone: (613) 731·3461 

organization - communication 
management - technology 

research & development 

May 2 2nd , 19 80 

Mr . John Ahe arne Chai rman 
U .  S .  NUCLEAR REGULATORy COMMISS ION 
1 7 1 7  "H" S treet NW .  
Washington D .  c .  20 5 5 5  
U .  S .  A .  

Dear S i r : 

Wi th respect to the venting of the radioactive kryton gas at 
the TMI. power plant , allow me to recommend the use of high 
alti tude res earch b al loons for thi s  task . 

These giant ves s e l s  have been used by NASA , the Ai r Force 
and the meterological agencies in thei r  re search and they are 
readily avai l ab le . One or more of these bal loons could eas i ly 
contain the radioacti ve kryton gas h ampering the clean-up effort 
at the above installation . The fi l l i ng and the l aunching of 
these bal loons could become an affirmative media event proving 
to the populace that your Commi s s i on i s  deeply concerned with 
publ i c  s afety and sentiment . 

Cons idering the expans i on of the anti -nuclear attitude 
within the Ameri can society , the implementation of my recommendation 
could minimi ze the development of a new " cause "  and further 
con frontations . 

Trus ting that my recommendation wi l l  appeal to your interes t ,  
I look forward to your e s teemed re s ponse . 

cc Governor Richard Thornburgh 

dj /zk 

5/ 30 -- To EDO for Di rect Rep ly. Suspense : 
June 12 . Di stri buti on : Bern ie  Synder. 
80- 1125.  
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. ; /  . . .  .,, , ,;·��� \(j;} DEPARTM E N T  OF HEAI.TH. EDUCATION . A " D  WEI.F:AFIE 

Richard H, Vollmer 
Direc tor 

PUBLIC M£.4.,_ r M  SER'.t i C E  
FOOD AND ORUG AOo..A · ... ts�q .l T •CN 

ROCK V � LLE "-1 AR v L :  . .... o :JII S 'J  

Three Mi l e  Island Su pport , NRR 
u. s .  Nuclear Regulatory Commisa ion 
Washington, DC 20555 

Dear lir. Vollliler 1 

• f- '·. � ·��. 

Staff of the Bureau of Radiological Haal th have reviewed NUREG-0662 ( and 
Addenda 1 and 2 )  which wa re announced in 45 FR 20265 and 4 5  FR 2 1 760, 
I t  io our conclusion tha t the vantiaa of the Kr-85 in the THI-2 con
tain:::ant bailding to the atmosphe re undar controlled release is the 
prudent and proper cour se of ac tion which provides miniQal , if no t ze ro , 
hea l t h  impact. I t  is recQgnized that lllembers of the public in the 
vicini ty of TMI lll&Y call for alternatives tha t  do not release tho Kr-85 to the envirallQant . It should be noted , however, t hat  the occupa t ional 
·� rke ro n re al so members of the public and the heal th !Qpa c t  ( if any) 
best rel aeeo eo the to tal po�ulotion dooe in person- rem ( b o t h  occupa t ior�l 
and general public) . In this regard , it would be appropriate for :me to  
prov i d a  e o t t=tco of th e total population d o s e ( bo t h o f fo i t e  n:;d occuj:.:.ticnal) . l:;l ced on the populot ioo dooa cs tim.:l t es for tha T:.!I-2 ··.,ccic!ent , 
it " vPCOI-"O tlUJt tha cu:::>ulativc dooa ( pe rson-rc;;,) to t h3 o f f n !. t a  popcl a t �oo 
f ro;, tr.c ,-c ,te ins .;ill lla lcoo than that dua to occupa t ional cxpoo l!�e for 
the n l t e rnotiveo in Table 1 . 1 .  

I t  i o  fl!rtilc r concluded that the ac c ela rated venting procedure pr opo oad in 
Adclendu:::> 2 provides equal , 1f not g raater, C Ojltrol and pro t e � t ion of the 
p<!bl i c .  Sinca thio procedure will require a 'o:> ller resource cc:ouil1:ent c ��t icu.lr.t'ly for o f f o i. C e  conitot:!.ng ) ,  the AddGudo 2 :1 t O C iJ W i.! :: e  is ? L' e ! c r:-ed . 

_ :-, .: L. C: :. t.: �c.�-. to the a!Jovc gcr�ct'a.i conc l�o :i.ons ��1d c c.r:.::.a n c. s ,  :.-� -.;.:., ;J .:. ci  l. i .w t: :..o 
; ;.· c..v i. C: c  t l-..csc s pe c i f ic coUl=.aot 9 :  

1 )  P.: ,?-44 , m id d l<> pa ra . Provide a more s paci f ic reference to t he l illli t  
v r  l S  r:::n.�cm p a r  year u a  i t  i B  not evident i n  t.Losa i" G : � :.·e. ·�-.:ed . 

-6 3 2 )  P •  6-44 , @iddle pa ra. I t _gppe:> r o 3 that the value 5 , 7  x 10 sec/� 
should have b e e n  6 .  7 x 1 0  s e c / m  , c o  on t he to p o f  p.Jga !J - 5 , : :•e 
occ<;po uc:' fac tor a f  0.  7 accoun t inQ for the reduc tion frc:l 11\ "r�::> to 
10 lllrem . 

3 ) � footnote d A r e fe rence shou l d  be provided f o r  � !1e '>e � •  
and .  vho l�� body dose fac tors , W"hic h a ppa rent ly c oca f r otJ a.a: .;ul .a � o r_.· 
Guide 1 .  !09. 



llichard H. Voll•r 2 

4 )  I' 6-45 to 6-47 aad Tabla 6 , 6-1 Th ia Mtarial oa tha uxillull all-bla . /Q for a oaa bour par10d . doaa DOt placa nc b a uxillla lilll t  la propar 
parapact lve. If tbe lr-85 veatlaa w.re to coatloue for oaly l-1/3 houra ,  

)l 

ON 

at theae uxiaula X/Q ' a out of the 1 20-bour parlod , then· all of the 10 areg .N 
lilll t  wuld .be abauated. Thua , 1t la obvioua that �ba veatlaa ma t ,  oa 

I EI O IIG 2 0 o 'lQ q 1' I C. ��� PUISUC INIERESI' IINI CENTEA Of � 

, .. . ) 0 , - -��.· . ·.·�· ... c4·:.'�. ·. · ©)·. ,.· ·· ··· ���[l� 
jt. • / '· . . t::J . 

315 0\LNUT ST. 1611o. �L. PIIILA. �9107. ·--;;; , p; ·, · 7 2 00 
I. IOHN MAGill 
(MAilMAN OP IMI 10•40 

IDWIN D W01P 
IIKUitYI OtiiCfOI 

.. , ... .  .,. 

the averqe, be coatqlled C! pe rloda wileD the Mteorology la equal to or 
better thaa 6, 7 x 10 aac/• . While eo .. deviation about the average ccn 

•PICII . •  
21  April 1 980 

be accepted 0 to allow the uxillull to 10 to 3 are��/hr wuld not appaar to 
be lood prac tice. Purther, ao baala for the 3 ar .. /hr value baa beaa 
provided ( 1 0  CFI 20, 20. 105(b) ( 1 )  providaa a lilli t  of 2 area/hr) . 

WI concur in the propoaal . to veat the Kr-85 aaa fraa the TKI•Z contaiaaeat 
buildina to the ataoapha'L'O vithla the cona traiata o f  exlatina reaulatlona and 
auidanc e ,  but recoamend that NRC provide definit ive control• to assure veatiaa 
oaly duriaa pe r ioda of hlah .. teoroloaical diapera ion. 

Si ncerely youra , 

Joha c. Villforth 
Direc tor 
Bureau o f  Rad i o logical P�a l t h  
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: ........ . ... . 

Dr, IUchard H. Vollzn e r, Di recto r  
Th ree Mlle blaAd Suppo rt 
Offlc e  of Nuclear Reg alato ry Re aearch 
U , S ,  NUCLEAR REGU LATORY COMMISSION 
1 7 1 7  H Street, N. W. 
Wasbingtoa, D. C, 205 5 5  

�: CommeDt to NRC Envbolln\ental A8 8 e 8 1ment fo r 
VeDtiAg of TMl -2 CoDtaiDme l!.t Atmosphere, 
Add endum 2 

D e a r  Dr, Vollzne r, 

Enc lo s ed you will !J1e a s e  find two copi e s  of o u r  
c omment . t o  th e  Sscond Add edwn o f  t h e  NRC El!.vi roi!.IDental 
A s s e s sment fo r the Decontamination of the Three Mile IslaJld 
Unit Z Re acto r Buildlng Atmos ph e re. 

If you have any que s tions conce rning thi a  comment, 
ple a s e  do not h e sitate to co:1tact me, 

Enclo s ures 

Yours since rely, 

...:::. � .  � �- ·  --;:.."':; ! ,. ':'�, 1(,'-� , 
B ruce Molholt, Ph. D, 
fo r th e TMI Legal Fu.:1d 



. Commen t . to !�RC E:.O"V I ROI�:.t£NTAL ASSESS�IENT FOR VENTI �lG OF ·T� I - 2  
AT�OSPHERE , A�dendum 2 . 

T!-11 Lega l - Fund 

� t roduct i� 
�he Env i ro��enta l Asses smen t  for deconta�ina t ion · 

o f  · the TM I - 2  contai nment bu i l d i ng a tmo sphere was 3ddended 

tw.iC::e .  I n  th i s  ccmmen t we address the second ::RC 

1\ddendum . The f i r s t N RC Add endum addressed the f i f teen psycho -

l o g i c a l  s t ud i e s o f  s t r e s s  ind uced i n  the T!-11 a r e a  b y  the a c c i d e n t  

a nd n d i on u c l ide l e a k s  i n  i ts a f te rmath . Thu second S RC �dden-

d um addres sed shorten i ng the proposed ven t i nq per'iod ! rom 6 0  to 

5 :�a�'S . 

Shor .t .;n i nq the P r .,ocsed Ven t ing to Five Days 

�he ra t i ona l e beh i nd �ho r te n i ng the p ropos ed ven t i ng 
f �om 6 0  to 5 days is pl a i n eno ugh . The ques t i o n  �o�es f rom 

&k� - i nc r ea s ed hea l th r i sk s  whi ch wou l d  be s u f f e red by the su 7-

rC:.;nc::.nc; · cor.�.'llun i t i es a s  a res u l t of h i ghe r  conc e n t r a t i o n s  of 
\"· ,.-�- � :; r. - 8 5  g a s  i n  the i r a tmo sphere . .  I n  th i s s ec t i o n  "e address 
t�ose same h�a l th e ! !ec t s ,  psycho lo g i c a l s t r e s s , c a r c i nogene s i s  

z:. :·.C: :-::.J � &gener.d s ,  • •. :h ich  ""' e r e  a d d r e s s ed i n  o u r  or i g i n a l  cc�-rae n t a ry , 

s � � p � ��c n t ing t�e previous l y  subm i t ted i n forma t i on .  

I ncrea sed ·•en t i ng r a t es accor d i ng to the ame::di'd propos a l  

� 1 l l  b e  �ow s , o : c  t o  S O , JO O  �cbi c f � e t  p e r  rn i nu te as cc=pared 

to 1 0 0  to 1 ,  o·o o  c ubic feet per minute o f  t he o r i g i n a l  propo sa l . 
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;;;2_ : 

Th i s  f i f ty :- fold :ncreue in purge ra te cou ld be accompli shed 
by ex tia i��� o���ide the h�����e� · purge s y s tem . Several as

pitc ts o f  th i s  i nc�eased purge �a te are not clear f rom the 

Addendum 2 de scr ipt i on _ and pOten t i a ll y  i nc r ea s e  the hea l th 
dangers t'o the publ ic i .. . 

_ 1 ) How adequos to!lY, c an · con tam i n a n t s  of the 2 mi l l ion 

feet of a it bP. r-emoved by ·ru t ra tion through HEPA and 
cha rcoa l f i l te r s  at 5 , 0 0 0  to 5 0 , 0 0 0  cub i c  feet per 

m i nu te ?  t.:nder norma l cond. i t i ons , f i l t r a t ion e f f ic iency 

is i nver s e ly proport i on�! to t�e rate of gas pa ssage 

ov�r the f i lter . As we suspect contamina t ion of the 

a tmosphere by s t ron t i um- 9 0 , c e s i um- 1 3 7  a nd p l utonium- 2 3 9 , 

reduc�� f i l tr a t i�n e f f i c i enc i e s  pose ser ious heal th 

th rea ts to �e publ ic . 
2 )  A f i f ty - fo ld i ncreosse in k r � p ton- 8 5  vent i l a t ion into 

the ou t s i d e  a i r  wi ll render it 500 pC i /cc at the l a nd s i te 
boundary rather than 1 0 - 5 

J.JCi/cc o f  the o r i g i na l Assess

men t . The chance s  of sign i f i c� n t co n t am i na t ion of low-
" 

l y i ng a r e!' S s urro undi ng TMI i nc rea se p ropor tiona l l y .  

5ma l l  changes i n  me teoro log ic  cond i t i o n s  become f i fty 

t i me s mo r e  .s i gn i f i c a n t  a s  do l ag t imes be t•..:een r�oni t o r i n� 

k:ypton- 8 5  c�nce n t r a t io�s a nd a l terat ions in ven t i ng 

r a t e s  n<?c e s sary to meet ( un s t a ted ) max i ::� a l  conce n t r a t i on 

l ev e l s .  

3 )  Al though the reuuced vent i ng t i mes have a certa i n  

p•Jp•J h r a p(:oea l i n  that ;;opul a t ions who w i s h  to evacuate d'.lr ing the ven t i ng per iod need t o  rema i n  away f rom home 
and j ob for a sho r ter pe r i od , i t  i s  not c l ear that peop le 
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who �eve ! rem , ror . cx�mp l e , w i t h i n  l m i l e  o n  t h e  w e s t  ·- � 
' : ; . ; . ', . ' ' .  

(where ! e a r o f  ven t i ng i s  t he s t ronge s t ) to w i t h i n  1 0. 

m i l e s  on t he e a s t , a re i n  a c t u a l i ty reduc i ng the i r  k rr pton -
8 5  e x po s � r e  d u e  to � reva i l i n g  w e s t e r l y  w i nd s . I t  i s  not 

c l ·� a r  t h a t  f a m i l i es
_

wou l d  k now •.;h e r e  to go d u r i n g  eva c ua t i on . 

-A ! am i l y  :nov ing from l m i l e away to 1 5  m i l e s  a10ay m i g h t e v e n  

be i n  more a c tua l d a r. g e r  d u e  t o  the v a g a r i e s  o f  w i nd d ur i ng t h e  

S - d a y  propo s ed v en t i ng pe r i od . Eva c ua t i on may be l i t t l e  !'>O r e  

- th a n  a h o l l o w  g e s t u re . 

Any s e l f - s e l e c t ive eva c ua t io n p r o c e d u r e  w h i c h  wou l d  be f ac i l i ta t ed 

by t h e  5 - da y v en t i ng is i nh e re n t l y  undemoc r a t i c . It f a vor s tho se 
who c a n  a ! f o r d  to ev a cu a t e ,  po s s i b l y  c au s i ng mo re s t r e s s  to thos e 

who "' u s t  rema i n  beh i nd when they can s ee the i r  ne ighbo r s  l e a v i n g . 

?_s;;_E'ho l og_i c a l  S t r e s s a n d  R ed u ced \"e n t i ng P e r i od 

O u r  co��en t s h e r e  s upp l eme n t t h o s e  o f  the p r e v i o u s l y f i l ed 

c cc� e n t s  to t h e  En v i ro nmen ta l A s s e s smen t  body ( l ) . T h e y  a d d r e s s  

f a c t s  a r i s i ng f r om t w o  o f  t h e  f i f te e n  s tud i e s o f  p s y c ho l og i ca l 

s t� c � s  w h i c h  have been c o n d u c ted s i nc e  t h e  a c c i de n t  a n d  wh i c h  a r e  

r e l e�a n t ·  to  t h e  p r o p o s e d  5 - d a y  k r y p t on - a s  ve n t i n g : 

1 )  t h e  N R C - funced s t u d y  cond u c t e d  b y  t �' "'  : :: u r� t a i n  

� e s t  R e s e a r c h  g r o up ( 2 ) , a nd 

2 )  the; P e n n s y l v a n i a  S t a t e  He a l t h D e ;:> a r t:c.e n t  s t u d y  

d � r � c t e d  by Dr .  Pe te r s .  H o u t s  o f  the Her s h ey �ed i c a l  C e n t e r ( 3 ) . 
i\e be� i eve t h a t  bo t h o f  t h e s e  s t u d i e s i n d i ca t e  t h a t ,  i n  a d -

d i � � � n t o  t h e  s e \· e r e  p s y c ho l og i c a l  t r a uma �h i c h  e � d u r e s  ! r c� t h e  

a c c i d e n t  a n d  · i t s  a f t erma th , t h a t  v e n t i ng o f  k r y p t o n - 8 5  i n to t h e  

.:: <oc-. c :; :c ' , e r e  v f  t h i s  s a.::.e pop u l a t i o n  i n  5 d a y s  ·.: 1 ! 1  s i g : 1 i f i c a n t l ,. 

0 :�3 � e =� a t e  t h i s  s t r e s s . 
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Table I I I - 2 1  of the Moun t a i n We s t  R e s e a r c h  s tu dy ( 2 )  

s h<:ws t h a t , mon t hs a f ter the TMI a c c i d e n t , ove r 4 0  p e r c e n t  

of the peop l e  po l l ed 10 e r e  s t i l l  c o n c e r n e d  a bo u t  em i s s ions 
! rom . the s t r i ck en reacto r . F i fty - s i x  p e r c e n t  of the popu l a -
t i on w i th i n a S -m i l e  r ad i u s t o  t h e  ·.:e s t  we re conc e r ned abo u t  
fu r t h e r  T� I c� i s s i on s a s  co�p a r cd to 1 9  p e r c e n t  w h o  weren ' t  

c o n c e r n e d . T h e  f c; a r  f a c to r 10 a s  s t i l l  prom i n e n t  f o r  popu l a t ions 
be t;.; e e n  5 and 10 mi l e s to the w es t ,  4 7  perc en t  be i n g  ve ry c ) O -

c e r :� e d , o n l y  1 3  p e r c -= n t  be i ng u n c o n c e r n e d . Xo t u n t i l me r ·� 

than  2 5  m i l e s  f rom t h e  r ea c to r  ( i n a l l d i r e c t i o n s ) wa s t h e  u n -

c o n c e r n e d  pop u l a t i on g r e a t e r  tha n the v e r y  c o n c e r n e d . 

The S t a t e  Hea l th Depa r tme n t  s u rv e y  w a s  s i m i l a r l y  cond u c t e d  

by t e l ephone a nd i nv o l ·;ed two w a v e s  o f  i n t er v i ews f o u r  mon th s  

a nd t e n  mon t h s  a f ter t he a c c i d en t . B y  fa r t h e  mo s t  a f f e c t ed 

q :: o•J p  l i ved w i th i n  5 :n i l e s  of T�l i . Among t h e s e  3 7 , 0 0 0  peop l e , 

3 , 8 0 0  ( 1 3  pe r cen t ) � a d  been t r a n s formed i n to " a n t i n u c l ea r  

a c t i v i s t s , "  wh i ch s t a t i s t 1 c  P e n n s y l va n i a  Secretary o f  Hea l th ,  

� r . H .  Arno l d  Mu l l e r  c a l l ad " v e r y  l a r g e " a nd '' v e r y  s i g n i f i ca n t "  
( 3 ) . T h e  re po r t f u r tl i e r  r eve a l ed t ha t , a s  o f  Ja n u a ry , G O  

� e r c e n t  d i d  n o t  a pprove o f  r e a c t i va t i ng t h e  TM I p l a :� t  a n d  t h a t  

--; ·� :-; t :..;uu l d  0': a c ·J a tG irr.rnt.?-d i a t e l y  i n  t h e  e v e n t  o i  2 :1::- :.. : :-; -

: r � � .� � t  � u c l e a r  d i s a s t e r  a t  t h e  r e a c tor s i t e . 

;·:e s:.:;;:;est t!-'.a t  t..\....ese l ong-las ting , profocrld c:;.�.n;es L!"'t � s y c h c -

! o 0 i ca l s t r e s s  a n d  a n t i n u c l ea r  a c t i v i sm ;:> r e s a g e  d e f i ni t e  e x 3 c e r -

t a t i o n  o f  s e v s r e  p s y c h o l og i c a l  s t re s s  a nd po t e n t i a l c i v i l d i s o b e -

..l : c-:-: .:- c: i n  the  p o pu l a t :. o n  s u r r o u n d i n g  T�1I s !"":o J l d  t h e  p r o :: ;; s ..:: d 

v ;; :� t i n g o f  k r y p t on - a s  b<! a t t e:n p t ed . 

I n  s ·...:..;�.r.�a r'j , a s  a l l  t e s t s , i n c l u d i n g  the f: ·2�. eny  C:':-:.� i 8 S i 0 r: 1 S  
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c w n  f i n d i ng s , ha ve _ i n d i c a ted s eve re p s y c ho l o g i ca l s t r e s s  i n  

t h e  corn:nun i t y  su rround i ng TMI a s a r e su l t  o f  t h e  a c c i d e n t  wh i.ch 
wou l d  be o n l y  i n6re a sed by vent i n g  the k ryp t on - 8 5 ,  a nd t h a t  the 

� a s  ought not to be v e n t ed i n to t h e  a tmos phe re o f  t he s e  same 

a f f l i c t ed p eop l e s . 

. �2 �c .!.=..�i 2!1 
I n  c o nc l u s i o n , we f i nd t h e  propo s a l  to reduce ve n t i ng t ime 

for t he r emova l o f k ry p t o n - 8 5  ga s f rom the TM I - 2  co n t a i nme n t  bu i l d -

_
i n g  a tmo s ?he re to p r e s€ n t  t h e  publ i c  w i t h  no l e s s e ned d e g ree o f  

ove :-a l l  p s ycho l og i c a l  s t r •> s s  a n d  a wnr s e  a dv e r s e hea l th po t en t i a l 

t h a n  t h e o r i g i n a l  ve n t i ng F ropo sa l .  I f  v e n t i ng i s  to be comp l e ted 

w i t h i n  f i ve d a y s , the a v e r a g e  k r y p t o n - 8 5  per d a y  l e v e l s  w i l l  e x 

c e e d  1 1 , 0 0 0  c u r i � s . Ne f i nd t he propo s a l  o f  t h e  Env i r o nme n t a l  

A s s e s s�en t ,  Addendum 2 ,  i ne f f ec t i ve f o r  t h e  p u r p o s e s  f o r  wh i ch i t  

,.;a s d e s i g ned . 

�wo a d d i t i o n a l po r t i on s  of the s e c o n d  Add e n d �m � e s e rve 

cc:c"-;, en t . I n  d e s c r i b i n g  t h e  h e a l t h  e f f e c t s  t<h ich  m i ·:; :O t  come 

f : c m  e l ev a t i ng t he s t a ck a no t h e r  1 4 0  f e e t , b e c a u s e  t:Oe p r e s e n t  

s t .:o c k  a t  1 6 0  f e e t  i n  a va l ley d o e s  n o t  a f fo r d  m u c h  O !' ;?O r t u n i t y  

: _ ::- t= r 8 p e r  d i l u t i on , t h e  As ses smen t Adde n d t.L"':l d i sm i s s e d  e f : ec � i v e -

·-. .  � ·; s  .; v e n  t :·:c u.-! h  t·..Jo - t o  f ou r - fo l d  i n c r e a s e  d i l ':...: t � :: :-: ·. : � :.: ! G  t o  

� - ·� : L \ Cd .  � s  t h i s wou l d  c a � s e  t w o - t o  f o u r - � o l d  � e � e r  � d v e r s e  

� e a l t h e f f e c t s , �e d o  not f e e l  t h e  adva n t ag e s  i n h e � e � t  i n  e l 2 � c t e d  

s : � � k  h e i g h t  s ho u l d  be t a k e n  so l i g h t l y . 

S e : a nd ly ,  i t  i s  p r o p o s e d  i n  the Addendu� t :O a t  t h e  v � n t i n g  o f  
• ; , c o o  c u r i e s  be 2 / l d s  o f  t h a t  a l l o wa b l e  t � i s  yea r .  � h i s  prc�0 s a !  
� 3 i l s  t o  r ecog r, i z e  �he 2 0 , 0 0 0 , 0 0 0  c u r i e s  re l ea sed 1 3  �on t h s a g o  a� 

: :-; e  ;:. a j o r r e l e a s e s  t :. a t  c o u l d  o c c u r  a f te r  t f'  . .a t:n�sent yc::rr d·aing t...'"le 

� � � � = e  ph a s e s o f  t h e  c l e a n - u p  o p e ra t i on .  T h i s  n e w  a t t e� ? t  t o  
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s���en t r e l e a s e s  of r ad i a t i o n  r e - empha s i z e s  t h e  need �or a 
c�mp re hen s i ve Env i r on�en t a l  Imp a c t  S t a te�en t .  

i'le f e r� 

l . T:-11 Leg a l  F u nd ( 1 9 8 0 )  Co:-:oen t s  to t h e  E n v i r o nme n t a l  

A s s � s s� e n t  o f  D � c o n t a� i na t i on o f  t h e  7 h r � e  M i l e  I s l a n d  

Un i t  2 C o n t a i nMen t Bu i l d i ng A tmo s ? h e r e .  

2 .  :-loun t a i n  Kes t R e s e a rch , I n c . ( 1 9 7 9 )  T h r e e  :-l i l e  I s l and 

Te l e?h o r. c  S u rv ey : ? re l i � i n a ry Repo r t  on ? r oc ed u r e s  and 
Fi n d i n g s ( N U REG/C R- 1 09 3 ) . 

3 .  F r a nk l i n ,  B . A .  ( 1 9 8 0 )  Long d i s t r e s s  f o u n d  over a tom a c c i d en t , 

:lew Yo rk TiE�· A;:: r i l  1 8 ,  1 9 8 0 , p .  A l B  ( s ee a t t a chnen t ) . 
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Encapsu l ation of Radioactive Noble Gas Waste in 
Amorphous Al loy 

lntroducUon 
The problem or sa(� disPlll!ll . ., radioactive wasles rroll! 
nuclear fission power planls is a "'*' abslacle 10 lhe 
conlinued and expanded use or fission reaclon. Perhaps 
the most dilicuk radioactive fission product to capture 
and conlaia is an isolope ohhe noble ps Kr. "Kr. which liiiS a liaJf'.l,fe 01 10.7 years and emiiS .11-particles a1 
enerc•es up to 0.67 MeV and .,...rays :ll 0.3 MeV [1. :!]. 
Onhke most other fission products. it is neither solid 
(above 121 K) •n 111 elemenlal Form nor can 11 be reac1ed 
to a stable sobd compourid. AUhOugh heav1er chan our. 11 
mixes thorauply in the atmosphere: ir released even in a 
deep mine •n. il would quickly diffuse inlo 1he almo
sphere. II also diffuses rapidly 1hrough waler and eanh. h 
is produced in uboul 0.3� or all WU fission evenls. This 
is aboul � or lhe Kr and 0.11% or lhe noble B"•S prOduced 
by fissiOn otWU. (The other m;Vor noble gas produced is 
Xe.) AIIIICISI Oil processors or nuclear ruel around lhe 
world have aHowed these radioactive sase:\ to escape io 
lhe almosphere. (II should be noled !hal essentially all lhe Kr is released in rrpnK"rssiiiR: le�s than. I� is released 
from the reactor (l ].) One exception is 1hc Chemical Pro
c.:ss•nc Plaat at the Idaho National Engineering Labora· 
tory. IJaho Falls. whtch IS opero�ced by Allied Chemical 

,. 

Co1P, a_n�.-whi_�� has de_ve_!.!!J1�d several melhods [ I )  10 
capture LKr. The National Engineerins Laboratory rc· 
processes only U.S. Navy nuclear fuels: there are no 
commercial reprocessing plants at present. 

Fiaure 1 shows the increase in atmospheric aKr mea
sured at various geographic locations up to 1 968 .  at which 
time there were about S6 million curies (56 MCi) or about 
1017 a1oms of "Kr in the atm05phere worldwide [4]. AI· 
moSI all "Kr is inlroduced by man: or I his only ,c;r, is due 
to nuclear weapons testing. If the rate of expansion of 
nuclear power along with the concomitant increases in at· 
mospheric •Kr experienced up lo 1968 had conlinued. 
!here would now be aboul 0.6 GCi or aboul 1010 atoms or 
"Kr in lhe almosphere (4). (The medical cOnKquences or 
this dose are argued (4] to be slight.) The actual amount·is 
much less due to slowed progress in bringina on nuclear 
fission po-.er as a replacement for fossil fuels. The r.Ue of 
release ·has also been limited by the fact that spent fuel 
from power reactors is not being reprocessed at present. 
.Spent fuel is stored on-sire in deep pools .  an unsatisfac .. 
tory procedure for long-term storage. rr nuclear fis!llion 
power were to provide the projected frnction of our en· 

Cop,richt 1919 by International Business Machines Corpor:�tkx'l. Copyins is permitted wichout payment or royally provided th:ll ( I )  c:1ch uprodlaion i s  done withoul alteration and 12J  t h e  Jmmrul reference and I'BM copyriahr notice :are included o n  the linl p.;�ce. 
The rille a,.. ab'Stracl may be u5ed Without funha- p.=rmission in computer-based and other inform:uion-servicc sys1cms. Perminioo 
10 rrpHhli.�h Olher excerpts �hould be obtained from the Editur. · 
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erG:)' needs and . if simple venting were to continue. 1he 
atmospheric burden would level out at well over I GCi. ll 
miehl ollso be noted that I GCi of �aoKr produces 4 MW of 
po�·er. which might be put to some practical use if it 
could be safely homdled; admiuedly. this is aD almost nq
l igible amount compared to the total power that would be 
produced by the reactors. 

To �ive perspective to the quantities involved. Jet us 
nPie lh31 I he fission or"'u produces 200 MeV or lhermal 
energ)' directly and. depending on design. approximately 
another �00 MeV of thermal energy by emitting neutrons 
th;•t produce other fissionable isotopes. principally u'Pu 
;1nd :!"U. by transmutation. Thus. the complete fission of 
one gram of Du in a typical reactor would produce about 
5.2 X to' watt•years of heat. As nuclear power plants are 
about 32% efficient in convenina beat to electricity. this 
one gram or "'u  would provide aboul 1 .7 kW oreleclricily 
for a year. A typical nuclear power plant gener•tes I GW 
of electricity. To run such a plant continuously for a year 
requires the complete fissioning or 0.6 Ms of USU. In a 
typical fuelina cycle. 3% or the initial charge and 1% of 
the spent fuel is USU. so that fifty times as much material 
must be processed as is fission�. At this rate of produc .. 
tion. the ahemative of storina spent·fuel bundles on·site 
is untenable. Thus a typical plant would require 30 Mg or 
fuel to be reprocessed each year of continuous operation. 

. Of lhiunass, aboul 3!!0 & would be "Kr, aboul S x Ill" 
atoms or 2.8 x JOS Ci. If we project to the year 2000 and

. 

assume that each of 3 x Jot Americans is to be provided 
electric energy totaUy supplied by nuclear fission at the 
present averase consumption rate of 2 kW. i.r . •  600 GW 
for the nation. then 600 standard 1 -GW plants would be 
required for the U.S. alone. These would produce 2.3 Ma 
or 1 .7 x J 01 Ci or uac.r annually. If nuclear power were to 
provide only a fraction of this energy need or if lhe aver
age electric consumption were to decrease. the ''Kr re- ·  
lease would be  correspondingly reduced. World produc· 
tion of •'J<.r would be at least three times this fi&ure. 

U.S. Federal resulalions 10 lake effecl January 1983 [S) 

will limit the amount of •Kr tha.t may be vented to S x 
10' Ci/GW or eleclricily generaled for one yeor, ror ruel 
irr.adiated in 1 983 or thereafter. [Editor"s not�: The global 
body dose rate per capita from the release of all of the 
"�Kr Generated in continuous operation of a 1 -GW (eJec· 
tricity) recactor is •2 x 10-' mrem/year (rem = roentgen 
equh·celcnt man). This dose rate is about 2 x J O-' times 
the average background dose rate: see Reference [3].] Re
processing with unrestricted ventin& would resull in  a re· 
lea� rate about seven times higher than this. The fuel 
rrprocessing plants would be re:.;ponsible for keeping the 
•i\.r release down to this level. (A standard rcprocessina 
plant handles about 2 Gg of spent fuel per year. which is 
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the amount produced by 67 standard nuclear power 
planls. each producins I GW or e'lectricily [2).) 

Where lhe Kr has been captured, lhe only lechnoi<>&Y 
available for storing it is to compress it into cylinders [2); 
1 33 cylinden 23 em in diameter would be required to con. 
tain the noble aas released each year at each fuel repro
cessina plant. n.ere are sevenl problems with this 
method or conlainmenl. Rubidium, the decay producl of' 
-.c.r. causes a delerioration or ferrous alloys; so there is 
doubt about the lona·term integrity or the cylinden. 
There is also the danger that the cylinders might burst due 
to some accident in handtin& and transpol1 or due to cor
rosion· and radiation-induced damase over lona periods 
of time. Because the radioactive aas is present in Jarae 
quantity and under pressure. such an accident could eas
ily be fatal to those nearby unless some means or second
ary confinement or the ps is provided. The cost of meet· 
ing federally impo!\C'd saf'ety standards with the com· 
pressed gas lechnology is ralherhigh [2). The eSiimaled 
cost of a facility to contain on a 40-year cycle the com· 
pressed gas produced by a single reprocessin& planl is 
S208.S million. For a 30-year loan at an I I �  inlercS1 
rate. this would require an annual payment or more than 
S24 million. The cost of compressins: the gas. of purchas· 
ing and transponing I he cylinders. and of.salaries and en
era:y would be addi1ional. The warehouse cost alone 
would run to more ahan S200 million per year for the U .S. 
by the year 2000. In other terms. this would add $0.00006 
to the cost or generating a k\Vh or electricity. which 
wnuld be an increase or al'tout 0.3t;£-. 

Proposed alternate methods of storag.e have included 
incorporation into zeolite Janice pores by high temper· 
alurc-pressure diffusion and by incorporation inlo crystal· 
line (2a] and amorphous [�] metals. The zeolite mel hod 279 
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Figure % Schemadc represenlalion of the bias sputtering p� 
cess. 

suffers from the fact that if water gets to the material. it 
reacts and rapidly releases the, gas. In crystalline metals 
the Kr forms small bubbles. At high concentration the 
pressure in these bubbles is sufficient to cau$e mechanical 
failure. a phenomenon known as blistering. in which the 
gas escapes� Funhermore. these bubbles tend to collect 
at erain boundaries and microcracks along which they dif� 
fuse at significant rates even at room temperature. More
over. due to the power produced by the d�ay of the aKr, 
the containment material will be self-heated to a temper· 
ature dependent on the size of the individual container; 
lhe larger the container. the larger the maximal temper
ature and the more severe the thermal diffusion and deg
radation. For most storage schemes the volumes of con
tainment material required are subst:::mtial. Each repro
cessing plant would require [2] the following volumes per 
year for the vll.rious proposed methods: compressed gas 
cylinders. 6.S m': zeolite. 7.3 m'; Ni. 1 .3  m3; AI. 1.6 m=-; 
glilSS, > 1 90 m'. 

Storage tn bias-sputtered amorphous metallic alloy 
ln the course of development of amorphous materials for 
magnetic bubble memory devices (6], we have come upon 
a method for the storage of Kr. Xe and other noble gases. 
whether or not radioqctive, which seems capable of con
taining the radioactive waste from one of these reprocess
ing plants in just 0.2 m1 of material. and of retaining it 
slably up to temperatures as high as 1070 K. We estimate 
the cost of storing the "'Kr by this method as well under 
1% that of stordge in the compressed-gas cylinders. i.� .. 
less than 50.24 million per reprocessing plant. 

The containment materials in question arc formed by 
bias-sputter deposition (7]. This process is illustmted in 

J ' \ "  ',' f !" l l i F::O. £T '1. 

Fig. 2.  A low-pressure discharge is established in a sput� 
tering gas between two electrodes . one or which is known 
as the target and the other ilS the substrate electrode. The 
sputtering gas is normally c hosen to be one of the noble 
gases, He, Ne. Ar. Kr, or X e. to avoid chemical reactions 
with the target and substr:ne materials. In pmcticc, Ar is 
usually chosen on the basis of cost and sputtering rate. 
The Kr and Xe spuuer as rapidly in most applications but 
are more expensive . The discharge converts the noble gas 
to a positive ionization state. e.g . ,  Kr•. These ions are 
accelerated toward the target e�ectrode. which is biased 
negative with respect to the plasma by the targ�t ptJt�n� lial. The plasma is in tum biased from ground by a small plasma pounrial. When the noble gas ions reach the tar
get surface they penetrate several atomic layers, produc
ing a process known as a collision cascade in which the 
energy of an incident ion is transferTed to many atoms of 
the target material. Several of these atoms ll.rcJ sub
sequently emitted from the target surface in a manner 
similar to the '"break·· at the stan of a game of billiards. 
The target atoms are generally neutral and travel by vir
tue of their kinetic energy through the inlhvening space 
between the target and the substrate. perhaps suffering a 
few collisions with the sputtering gas on the way. For nor
mal choices of substrate temperature and materials. vinu
ally all of the target atoms reaching the substrate stick 
there. As normally practiced, this results in the growth of 
a polycrystallinc fi1m o_n the s_u_bstrate. However�·r-;_Qwick � .  
a n d  Mader [8] diSCOVered· -th-a·r-;t;; two or more ele� 
mcnts arc deposited sim�ltaneously and the rndii or their 

atoms llre sufficiently different. the resultant films are not 
polycrysrallinc bul amorphous. (This means that they are 
microscopically disordered but macroscopically homoge
neous as contrasted to the polycrystallinc films, which 
are microscopically ordered but macrosCopically dis
ordered.) It is also possible to obtain amorphous films 
with atoms all the same size if  one deposits faster than a 
critical rate. this rote being a function of substrate tem
perature [9]. 

In bias sputtering, a suhsrrau hiu:r is also applied lie
tween the pla�ma and the substrate. This has the effect of 
accelerating noble g::�.s ions toward the surface of 1he 
growing film as well as ioward the ·target. The ion bom-:
bardment or the film during growth has a number ofuseruJ 
etrecls. ln the first place. it introduces anisotropies in the 
properties of the film. In the development of amorphous 
masnetic bubble materials. it was nccess.'lry to use this 
effect to induce a perpendicu lar easy axis or magnet� 
ization. In the second place. it allows one to eliminate 
many · types of impurit ies that are not as well bound as 
host atoms. This is done by inducing a collision c-ascade 
in the substrate that is not sufficiently viot�nt to remove 
host atoms. A thir.d effect .  which was dbcovc:recJ by 
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990 K. The authors associute these peaks with mecha· 
nisms having nctivation energies of 1 . 3 1 ,  1 .74, 2.2 1 . and 
2.78 eV, resp.ectively. 

R:!ntan�n et al. [ 1 3a] also studied the thermal rc-cmis� 
sion spectra of Kr  from polycrystal l ine Ni.  They reported 
activation energies of 1 . 18 ,  1 .36 , 1 .50. and 1 .7 1  eV for 
this case. They also Pointed out that these activation 
energies arc probably associated with inlerstitial migra
tion { 1 .03- 1 .09 eV). vacancy formation ( 1 .3S eV). 
vacancy migration ( 1 ..55 eV),  and surface diffusion 
( 1 .68 eV). 

chemical nature of minor impurity constituents and Ciln 
exist over a broad range of composition.  The amorphous 
alloys in question will contain about 30 at% Kr or Xe. 
but, as noted above. only 6% of the tolill Kr released at 
the reprocessing plant would be radioactive 115Kr. Let us 
assume that the Xe is separated out by distil1ation so that 
only Kr is stored. This would seem to be economically 
desirable,  although one could also easily store the Xe by 
expanding the size of the sputtering unit. Eventually. 
1 .8 at% Rb will be contained in the storage material. This 
would be enough to affect many crystalline hosts Sub
stantially but would have a negligible effect on a drphs· 
amorphous host. Such host materials llrc also less suscep
tible to radiation damage because lhe currents produced 
by ionizing radialion do not persist as long and because 
the resultant atomic: diffusion does not have as much ef� 
feet on a structure that is already disordered. 

The above results for Kr in polycrysralline Ni should be 
compared with the thermal rel�ase of Kr from amorphous 
GdCoand GdCoMo alloy films by Frisch and Reuter [ l4]: 
see Fig. 3(b). The method used to study the amorphous 
film was similar to that of Rantanen tt 11/ •• except that the 
heating rate -was 10 K/min and a high-sensitivity mass The selection of the most prac"tical composition from 
spectrometer was used. Ex:tensivc measurem.ents have which to form the encapsulating host material requires 
be_en made on a large number of these bias-sputtered the consideration of four factors: gas·inc:orporation ca· 
amorphous GdCo and GdCoMo alloy films. All of the pacity. thermal stability. chemical Slability. and cost. Let 
thermal re-cmission spectra for lmo.tidi'-�d films have the us start with the amorphous magnetic bubble memory 
character shown in Fig& 3(b}. Oxidation lowers the tem- material, GdCoMo. for which the incorporation of large 
perature at which Kr release occurs ( 1 4b]. In the quaniities or noble gas was first discovered. This material 
amorphous alloy films no detectable rate of noble gas eva-- can incorporate more than SO at% Ar and more than 
lution W3S observed until the film began to crystallize 30 at% Kr  and Xe when the three bias voltages of the 
( 1 4a]. At the crystallization temperature the gas was system are adjusted properly. This large noble gas incor-
evolved very rapi�l_y. I (I this case the kinetics of.gas.liber· - -poratioil-capacity occu� beca_u_se the rare eanh element 

.. atioa--a-R-determined by the-kinetics of the erysla11ii3tiOR:-- Gd has an atonlic radius -much larger than the first-series 
which is a nucleation-and-growth process. An activation transition element Co. The second-series transition etc-
energy of 4 eV has been estimated ror the migration of Kr ment Mo is intermediate in size and serves to fun her dis· 
in amorphous GdCo alloy ( J 4a]. This implies that the order'the drphs structure so that these mixtures wi11 con· 
mean- lime to diffuse one atomic site would be about 1 01"' dense in an amorphous phase over a wide range of com· 
years at .570 K� at 1070 K .  the Kr would diffuse about positions and will have a relatively large number of 
JO nm in the 40 years required for the radioactivity to interstitial spaces large enough to accommodate a Kr or 
decay to J% of its original value. Xe atom. However. 1he GdCoMo composition of the 

m3.gnetic bubble memory would not be an attractive 
choic� from the point of view of cost. Because the rare· 
eanh elements (which in fact are not that rare} are illl very 
similar in their chemical behavior. they arc expensive in 
their pure elemental form. A typical price for pure Gd 
would be S500/kg. If one instead purchases the rare earth 
clements in ::an unscpar..ated rorm. called mischmet3.1 or 
RMM [ I S]. the price is much less, typically 5 1 0/kg. and 
the chemical behavior as it affects Kr storage . in 
amorphous alloys is no worse. One can also replace Co 
with Fe without affecting th�!i! containment properties sig
nificantly. With respect to thermal stability. it has been 
shown that GdCoMo and GdCoCr ternary alloys are 
much more stable than binary alloys like GdCo or even 
ternary alloys containing Au or Cu. '·8· · GdCoAu or 
Gt.ICoCu. For example. IS to 20 :at% Mo incre:::as� the 
crystallization temperature from 770 K for GdCo to more 

A furthc� benefit of an amorphous structure for a mate· 
rial to contain 111Kr is that the disorder improves the abil· 
ity of the material to7tolerate radiation damage and impu· 
rilies. Even if the conrainment material were pure to be
gin with. it would not remain so because the ""Kr 
transmutes to Rb by rndioactive declly. The stability'-�f a 
crystalline host material would be adversely affected by 

- rhc simultaneous effects of irradiation. which generdlly 
enhances atomic diffusion. and of the incorporation of the 
dnughtcr isotope. which is chemically incompatible with 
the crystal lauicc of the proposed host materials .  This 
would cau'\C embrittlement of a crystalline host material 
and , ... ·ould accelt!rate m�chanical railure by such mecha
nisms a:i blistering. However. those amorphou§ alloys 
which are stabilized by atomic size mismatch and a highly 
disord�r�d drphs structure are much less �ensitive to the 
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lhan 1070 K for cbe ccmuy alloys. From che point or view 
ol chemical stability, the rare canh concentrations should 
be kept low because these materials 0>1idize (as well as 
cost more than the other constituents). Chromium. on the 
Olher hand, sipilicantly improves the oxidation rcsis
�e and should be added at a concentration consistent 
with ils COSL Therefore. an appropriate composition for 
tile containmcot appfocation would be (in acomic percent): 
RMM �. Fe 605, and Cr 21151. The 2. 1  Me. or about 
0.2 m•. or chis composition that would be required to 
Slorc che Kr retrieved at each 2-Gsfyear reproccssinl 
plant would coSI about SID chousand. 01 course, this ma
terial could be recovered and recycled every century or 
so as che level or Xr radioaccivicy from each charce de
creases. 

The process 
At the rcprocessin' plant. spent fuel clements containina 
UOs ceramic pellets encased in metal are dissolved in ni· 
tric acid. At this point the Kr and Xe ai'e released and 
bubble nut or solution together with several other volalile 
species. The various volatile species can be separated and 

lrappCd in a CJYO&Cnic discillacion cower [ I]. The Kr and 
Xe would be lrappCd at che end Clfchc dislalacion sequence 
in cold craps or on charcoal cooled co n K wich liquid 
nitrosca. 

The liquifiecl noble ps is maintained at 77 K and trans
ferred to the spunerina station for incorpoliiltion in1o the 
amorphous alloy: sec Fie. 4. The vapor pressure orchc Kr 
at this temperature is about JO' Pa (10-� atm). which is 
enou&h to bleed throus:h valvin& into the spuuerina cham
ber but low enou&h that the danscr or excessive leaks 
would be eaSily managed. The ps pressure in the sputter· 
inc chamber is abouc ID ... Pa ( ID-' acm). [Compare chis 
situa1ion with that of lhe compressed gas cylinden. which 

handle che ... .. . pressure or aboul ID' Pa ( ID' acm).) 

Tbe rate at which material may be deposited by bias
sputter deposition varies from I p.mhl for very simple 
diode systems to 30 p.mlh for systems that use electron· 

injeclion or ma.:netic-ficld confincmcnl of the plasma. We 
feel thai the most.practical arrans,emcnt \\-'Ould be modu
lar and would consist of a hexagonal a�y or water- 283 

r•M I Rt:S DEVELOP. • VOL D • NO. J • NAY 1m I. A. VAlli \"f.CHTEN ET AL 

517 

cooled substrale rods surrounded by bar-shaped carcct 
electrodes. W"dh this arranacment a continuous dcposi
cion race or ID ,.mlh would be praccic:al. In order co de
posit lhe 0.2 m" or material per year required 10 contain 
the Kr retrieved at each 2-Ci!lyear reprocessina plant. the 
volume deposition rate will have tO be 2.] X 10-1 m1Jia. SO 
that 2.3 ms or deposition area are needed. This can be ac
commodaled wilh a system or 232 rods 2 em in cr .. mecer 
and 30 em lona arrayed honeycomb rashion in a cy
lindrical vacuum chamber I .S m in diameter and O.S m 
hip. Such spucccring syscems sell commercially for ahoul 
S80 chousand (16]. 

About 200 kWtm• input power would be required 10 
spuccer at the proposed race or ID ,.mlh [17). Therefore. 
chc spu11erin1 Slalion would consume aboocc qo kW ol 
electrical power in onler 10 capcure the Kr retrieved at a 
2-Gsfyear ftcel reprocessing plant. At $0.04/kWh chc coSI 
ol chis power would be S 160 thousand per yeor. Perhaps 
onochcr SID thousand per year or eleccricicy would be 
consumed runnin& the vacuum. coolins and control sys
ccms. 

Due to the inherent simplicity or the spunerins process 
icsclf, chis could easily be aucomaced or rcmoccly con
crolled. The cosc of special control equipmenc for chc ra
dioactive enviroament automated operation should not 
exceed SIOO Jl!.ou$and- �  However. the deposited ...U . 
would havciO be removed and replaced pcriildicaDy'. This · 
could be accomplished by valving olf che source or "xr 
and of lhe coolins water. breaking the vacuum or the sys
tem. and pullina the top nansc of the vacuum chamber 
wich all the rods and the remains of che tarcct eleccrodcs 
attached to it out of the body of the vacuum chamber and 
n::moviq it rrom the spullerina station. Opentors could 
then anach a new lop flanae with substrate·rod assembly 
and tarpt electrodes to lhe vacuum and cooling systems. 
This should be done about once a month after about 7 mm 
or material has been deposiced on chc rods. 

The conliauralion o(lhe larger electrodes shown in Fis. 
4 indicates thai these consisr or Fe,�Cr• ban with misch· 
metal plugs insencd into drilled holes. This configuration 

is recommended ror easy handling or lhe mischmctal. 
which is hard and brinle. Wirh this configuration one 
could also arran&e IO coat lhe deposilcd layer o( 
amorphous metal with crystalline stainless steel in order 
IO provide funher proleclion from conosion and abr.asion. 
and to contain the bela particles emined by the K r. This 

· \lo·ould bC done by cont i�uinJ to sputter after the Kr 

source had been turned olf and the mischmefal plup 

n�.arly consumed. and the bias voltage would be incrc::ascd 

10 2$0 V in order to increase the fract ion of Fe and Cr in 
the deposited mixture. 

ECII TF.�  f.T 4L 

For final slorage one might wish to pot the entire top 
ftanae. rod and target remains assembly in cement and 
wrap it in lead. However. we feel that rile a1n0rphous al
loy is so stable a method or stor.:aae I hat the material could 
be released ror several practical applications (ranaina 
rrom nuclear baneries to fire detecton. cold-cathode sta
bilizers. thickness monitors. and simple sources ol heal) 

racher than simply puctin& it away in a deep salt mine. 

Conclusion 
The macerials developed for the amorpllous mapelic 
bubble memory system have been shown to provide a 
very stable medium for the lons·termfhiJh.temperature 
Sloraac of che noble cases Kr and Xe. The radioaccive 
isotope "Kr, produced in ""U fission reactors. is dilllcuk 
and expensive to contain by other means.. Compared to 
lhe present lechnoiOSY of compressed-ps cylinder Slor· 
OJC, which is escimaced 10 cost S24 mar- per year per 
reproc:essina plant for warehouse amonizaaion alone. our 
process would cost approximacely SilO chousand for cap
ital equipment. which would be amortized at less than $40 
chousand per year, plus SID  thousand per year (or maceri
als and 5 1 70 chousand per year for clcctricicy. la our ceo
nomic analysis we have not considered the cost ol lhe 
buildins to contain the process: but since the process runs 
at hish vacuum instead or ar hip pn:ssure and since the 

produce is quice scable 10 hiah cempcraturcs. we feel chc 
c051. OC chis buildins should be minim:al. In the hip-pres
sure cylinder cechnoiOIY the cost or the buildfnc is a ma
jor pan or the cotal expense. With our process chc radia
aclive material is present only in small quantities beto .. il 
is incorporaced inco che solid, and because orchc scabifc&J 
or chac solid, can be dispersed in praccical -licacioM 
allerwards. 
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I h"v" re"<l l'.'UREG-0662 and analyzed i.t as carefully as ::zy capabi.li.ties pe.."'Tni.t. 
I " "'  not te.:hnlc3lly oriented and , therefore , may fal,l to comprehend sor.�e of the 
m., t e d " l  pct::<<Ontc:d. However, I am sure most of the other residents of this area 
whv rt':>po<l.l to this assess1ue.'lt will find themselves i.n the same uncOGifortable posi
t l ,• n .  'th:cl' fo::c: , l:..'le ques tions r pose may seem trivial to the scientist , but they rr · pc=.:s�n!::. 1:1.y b c :� t  e ffort to better u."1.d.cers tand the decontaa-llnation of the reactor 
blll h!.l.nLJ ilt::O.O:!iphere at T:U Unit #2 . r will begin with several cor:ments ar.d follow 
w l th ITrf quc:� tions . •  

I h;IV<" . • t t.,nd � nu:r.«rous meetings held by the tr..,C , M e t  Ed and the li'A De?a..-t:rL'lt 
o f  ��nv l ::�r� . .r.\C"" t ttLt l  Resou�ces to d i s cu s s  the cl eanup ... Continuous assurances tha t.  
th" pcopo:<"'-1 Vcont!.ng of th e  Kr-85 wi l l  have no· adverse health impact o n  the people 
h�,v� ��:1 m..,d e .  I: oJ.sk�d Mr • . !t:)bert Arnol d ,.  senior vice-preSident of GPU , i:f 57 , 000 
Cl oE Kr-8S �d ever been v��ted frcm e facility of any type tha t  has in excess 
of 1 50., 000 p<'<>ple residing in a ten-mile radius ?  His answer was"no . "  

tlr .  John Col l ins o f  th e  NRC has stated th a t  a nucleu-. p:tant routinely relea ses 
1 ,000 C l of r.:.ctioac t!ve gases per mont:1. His poin t see:ns to be that "we ' ve been 
do ln\1 .l t all alone; , so why be so upset now?" When questio::.ed f�'>er about the 
rou t.l ne ""1 "  '""""' u.'\der normal operating conditions , Collins s t a ted that K:--85 
con:: t l tute" approximately SO Ci of the 1 1000 Ci/month. Therefore , normal opera tions 
r" l'"""" appro:dr:t.3 l:ely 600 Ci of Kr-8 5/year , and the 5 7 , 000 Ci. in the contain.'!lent 
bu t hllng woul d  equa te to 95 years of routine releases. Depending upon · the time 
l"" do•l cho:�o.n for the· venting - if venting i s  chqsen - the people of this area 
.. -..u l d  b.. subjected to 9 5  years of Kr-85 exposure in any.rhere from 5 to 60 days , 
or: tfl<-r., nbou t .:t .  , r s  this acce;>table? What assurances can you give me , based on 
co\ \ e.: t"d h e .t l th  data over a period of years , that even the routine releases from 
nu.:: t., . .r puw .. r pl an t s  are safe? It see;ns to me that assu:noti.ons are made about 
h•· . ,l th .., f f'e c t ::J  b<>sed on calculations and IIIOCiels that very well may have no pJ;Oven 
b.•: :  .. � ·" ' acc:,.,pbble measure:r.e.'lts of health lr:tpect. •!y preference in deter.:dning 
h•· " l t :-t  lmp,.c ts of' opoorating nuclear power plants is to deal in objective, inde;>en
<!r-n t d . •  t .-, col l r: c: ted ancl analyzed over a substa.'ltiel period of time .  Please direct 
""' to th t s  typ-o of infor.:�a tion so that I can see what you use · in ma!d.ng your 
c."'"V�' ht.-, t L c�on:.� . 

�ly su::pLc lo.":; about the lack of hard data that should be the basis for making 
a J.-c b l c>n o f  thl !O  magni tude.  are further heic;htened by the fol l owing state:nent 
t'XC:rt'pt.-,.1 fr<>m pag.:o 7-4 · Of NtJ?.EG-0662 . J:t s tate s , "Another Obj ective of the 
pco•J C."n w l l l  be the c!"'veloorr.,.nt of information on the atmospheric transport of 

ra.l looluc L ldes unc!er well doc:u:nented · me teorological con::l.l..tions in order to test 
l\n.!/or v ; l lol,, t., tr"n sooct · r.:o<!el s ;  and to determine the adeauac:y of models 1!.'"\oi 
·"'�� :aL,,:- . t  l '•n� u �ed in current regulatory guides , including an a s s e ssment of their 
r.;:;-.,·;ji-;;"7.i'"C'on:;ervatism."  (Emphasis added ) That statement mean s the nuclear indusL'"f 

h·"' t><-�n op,., r.• tlng on " lot of assumptions for a long time and now is an excell e n t  

uppcoc t un l ty to S'"' if  th os e  II SSilr.lp tions have any �·e lations.'lip to reality. 
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Tru·,-..,,;hnut the long cleanup of Three Mile Island, there will. U.<ldoubte<Uy be 
ln:u••" r:.;bto occ.1slons to c.:u:ry . out U.'"lprecedented experiloentation . The te:•pt:ation 
to u,., sclen t.i s t  will be ove...--whel.mi.ng. Soa:e of those e.'Cpd:iments ca."' prob�ly 

br. ,,.. r: f� w l th l.itUe or no risk to the heal.th and safety of area resident s .  
Is th .. Kr - 9 5  ven ting experiment wort.'t the risk:s? X think notl 

A:i " re:o ldent of the ':IMI area , r .continue to experience , as do r:tf fa::dl.y, 
fr:.len..b MJ n..tghbor:s , the psychological. stress of the continuing ai:Q.dent .• 

Al though this i:s genoor.Ul.y pe..."'Ceived as intangible ,  and by some un.'l!easurabl. e ,  the 
pc:e:sr.nco can."'o t be denied. X enclose a copy of an article frora the Catholic �. a weekly pa� in this area. 1'he article was written by Fr. �s 
U. II"''"'Y • P"stor of a Catholic . Parish in Pal.myra , PA , approxL...ately 1.5 llllle s  
fr:ono TMI .  M e  st.3tes , " · · · ·  tl-. e  psycl-.ological an d  ernotion .. l state of lii&"�Y o f  us 
1 :>  nt th .. br:.,.t.'c:lng point. This state is agg:avated by the distinct possibil i ty 
th.'l t  no or.e in cl''l.lrge real.ly cares." Me concludes by asking a qt'estion, that X 
wllt lisle of you , "\olho is morally responsible?" 

tly que :o t.Lon:� with P"'i"' references to t."''e NtP..::G-0662. 
p.  l-·l Xn re f .. ::-ence to fission products and particula tes. Mow sure can yPU be that 

th.,se oth...r proc!ucts ,.:ill. not be released? X real.ize fi ltering will be dcne , 
bu t  no fll ter is 100% effective. Some of these particulates are apt to be 
v .. r:y d;mg..rous isotopes . 

p. 4-� I!> r•><�ctor cool ant sampl ing considerably l e s s  effec tive tha."' neutron flux 
monl toc:s in providir.g assurance that the core i s  not going critical? Xf 
thls ,�:.;unpling provides adequate information , does the l.ica."lsae ha·1e a real. 
n�ce3slty to repair or replace any of the . d��aged nuclear ins��"'ts? 
xr f�ns that main tain conta��ent at nega tive pr:essure stop operating , 
"'h.lt l ikel ihood is there of Jtr:-85 lea.'c:ing ? Xs it greatly increas .. d since 
the pr:essure within contai��nt will not increase th.3t rnuch? 

p. �-� The Kr-85 con tribu tes approximately 75� of the total. body gamma field · 
on the opera ting floor. The Governor ' s  Convni ssion Report done by the 
s ta te of PA states that t:he level of radiation above the "'ater >�as 200 R 
pe r hour in October. Mow r.lllc."'' work can be done inside contain:r.ent even 
i f  the Kr-85 is removed? t1on • t  maintenance and any fu...-th= clea."lup be 
ser:iously hampered by the 7 feet of water? 

· · 

p. 6-2 " • • • •  good dispersion due to high winds . "  What ar:e high winds? Mow 
predictable are winds ? 

· 

p. 6- ) " • • · · the fil ters will be changed only once at the end of the purge opera
t.lon s . "  Cnly once for th� entire operation ? 

p. 6-•1 " th .. prirn .. r:y iso tope • • • •  released during a purge o;:>eration would be Kr-85 . "  
��� t · would the seconda_� isotopes be? 

p. 6-G " · · · ·  � ass�T.ed that . 30 minutes were required for the op�ator to d�tect 
the leak and i!>ol a te the sirs te,.. " Xn early February during sa::.pl ing of 
th., con·tainr:ten t atmosphere , the syste"' ran for 18 J;tours despite radiation 
re,11!1ngs three times hi gher than permitted . Why do you as sume o;>=a tors 
w l l l  be so much efficient during purging? 

p .  6-"/ "con trol led reledses can be maintaL'led within appl i cable federal regul ations . "  
I s ·  this for each. purge· sepera tely , or for ·the entire 57 , 000 Ci? 

p. G-l ·t "• • • • •  th.a t  does not ordin.;,rily react chemic a l l y . "  ( refe:ring to Kr-8 5 )  
l�h "n does i t  reac t che.o:d.cally? 

p. G-10 �lho is NPR Assocl a t<! s ?  

p .  6-ltl " · · · ·  20'� of the pip tng and would cont.:�in 90:. o f  the Kr-85 . "  Does tha t  irnply 
thj t w l th purg ing during the first 20% of the Purg� ( the· fi rst 4 , 600 , 000 

e t  ) th.• t 90� of the Kr-95 ( 51 , 300 Ci ) will  b" .  relea sed? 
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p;oge 3 

ll:w"' you re.<d the !=<:por:t on al.ternative me thods for re!I'oving K:r-85 .pr:epared 
by c ... r:o\.1 L. Po1 L>ck , Professor of Physics at Michigan State University, for 
c.:..:K b 1 lon:r: GJ.linsky on March 24 , 1.980? Pl.e.ase comn:e.'lt on his conclusions. 

Respectfully submitted, _  

Q2��4q(� (J{!;� B. Hurst 
. 
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Hnv l ng had the: c-ppot· tun i ty to rev i e w  the v.:1� i ous c l e anup ;;,p t i on.s 

p r C" !. r.- n t e .:i  to the Nue l ear Regu l a tory Cor..m i s s i on and having s tu d i e d  t!1e 

r " po r ts on the S e l ec t i v e  Abs o rb t i on System prepared by Dr . Gera l d  Pol i�ck 
at the reque::.� t of Comm i ss i on e r  C i l i nsky , I fe l t  the S e l ec t i ve Absorb t i on 
S y s tem requ i re d  more cons i de r a t i on .  

· 
... · 

On Sa turday , Apr· i l  1 9 . NRC Cor.=. i s s i on e r  V i c tor C i l i n sky and I fle� 
to thd' Oak Ridge Gaseous D i f fu s i on P l an t , in Oak R i dge 1 Tenn�ssee.1 

t o  t: x a m. i n� the p i l o t  p l ant de s i gned to remOve Kryptcn - 8 5  ( Kr-SS ) 
f'rom a con ta i ne d  a tmosphe re through the Se l ec t i ve Absorb t i on process . 
T h i =s.  proCc:!:s is dt:!' sc ri bed on pages 6 - 3 2  through 6-38 of the "''1-I:C 
Env i ronmc:n t � l  A s s e ssme n t  for Decontam i na t i on of the Three M ire-Islend 
����c tor Bu i l d i nq Atmosphere ( NL�EG 0662 ) .  Com� i ss i oner Gi � i nsky 
an&.! I a l !>o hild the oppo r t un i ty to d i scuss th i s  proc e s s  w i th  the eng i n eers 

'W'ho h.:�ve des i. g:t(!d and operated th i s  p i l o t  p l an t , and o f f i c i a l s  from 
Un i on Carb ide to.."h i ch has conduc ted the prog ram under contract w i th· . 

the Departn•e,nt of Energy . 

Th� S e l ., c: t i vc Absorbt i on Sys tem has bee.> worked on "  at -the O..:C. Ridge 
c;.,��ou� D i f fus ion P l ant s i nce 1 96 7 .  The system t o d a y  i s  a third
g e n e r a t i on process whi ch has been opera t i ng succes s fu l ly for �ne 

and one-ha l f  year s . I ts fl ow rate � s  15 c u b i c  fee t  per � i n u t e . 

Wi th the obv i ou $  e xcep t i on of ve n t i ng , the S e l ec t i v e  Abso �btion 
prucc:�s i s  the l e � s t  expc�s i ve o f th e op t i ons pre s e n ted in WU�EG-0662 
a n  . .  i cou l d be pl a c e d  in opera t i on a t TKI 2 i n l e s s  t i n-.e than the 

o lh r. r  op t i.ahs . Accord i ng to t�e e ng i n e e r s  a t  Oak R i dge , a s suming 
the ava i l ab i l i ty o f  ma teria l s and the necessary approva l s ,  th i s 
�y� tcm can be b u i l t  and tested in about th re e months . •Th i s  con trasts 

w t th the t i me requ i reme n t  d i scus sed in NUREG-066�-
Drcau!>e. I be l i eve that the Nucl ear Regula tory Comm i s s i on , and a l l  
o th e r  ·ac t i ve pa r t i e s ,  ar e mov ing toward approv i ng the ven t i ng of 
th� r•d i o� c t i v e  gases i n  the da�aged reactor , I- am conce rned tha t 

adequn te cons i d e r a t i on has not been g i ven to the Se l ec t i ve Absorbt ion 
S y :. t C"'" • ·The Se l ec t i v e  Absorb t i on System has a l ready been proven 
to be e ( f.,c t l vc ,  �nd i t  can be pu t into p l ace qu i c k l y .  Pa s s i ng 
thr. q o --.:. c �  i n  TM I Un i t  2 through the systein onl y  once wou l d  reduce 
t he t-:: r· - 8 ':,  i ll c o n t .:d  nm� n t  by a !ac tor o f  1 00 to 1 000 t i rne s . Sea l i nCJ 

t h.� P '  l c1 t  p l o.11n t  up from a l S  c u b i c  (c:c t /rr. i nu te f l ow rA te to a r a t e  o r  



f'A\Jt'!' ;t 
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:! 00 cuh i c  fee t/m i nu te does not repres�nt any s i gni fican t probl ems • .  · 
Thr. !l. y s t.-�n i.s not a comp l ex one and i ts compone n t s  are a l l  " off-the-sh e l .f'' 

i t em"i wh i c h  sh"u l d  be read i ly ava i l ab l e . 

\.J� rnu � t  rcmt:mbe r in as .-.. _ .: 3 i ng th i s op t i on tha t :  the Kr-85 i s  a l ready 
in the r��c t�r a t  T�I ; un l ess we i mp l emen t the S e l e c t i ve Absorbti on 

.sy� t�m , th� �r-SS � i l l  be ven t ed i n �o the a tmosphere ; the worst 
th .. .,t cou l d  h .. 1ppcn w i th th� Se l e c t i ve Absorb t i on System i s  a fa i l ure 
rcHJU i t' i. hQ ve�l t i ng ( an o p t i on ....-h i ch w i l l  be othe :-w i se app rove d ) . 
In �d� i t i on ,  i t  is not neces sary to requ i re tha t the Se l ec t i ve Abscrbti on 

Sys tem be bu i l t  to nuc l ea r code cons truc ti on s tanCard s . Th i s  wi l l  
o n l y  cle l �y '

the p r·ocess and , because o f  the s;:,a l l  vol ume o f  gases 

in t!'te !;.y!o tem at �ny one t i :n e , even a total fa i l u r e  wou l d  no t resul t 
J n  .:tny .rn .. l j o r  de t r i mt::-ntal r e l e as e .  

I b e l  i c ve th.:. t ven t i ng i s una c ceptab l e  for a nu::-.:,er o f  r e a �ons . 
Th" S e l e-c t i ve Absorb t i on ·sys tem i·s a v i a b l e  a l terna t i v e  ... The l onger 

w� �pend d�bd t i ng the vari ous opt i ons , the mo re we rorc e ourse l ves 

i n to a s i tu�t t ion whe :--e ven t i n g  i n· the on l y a l terna t i ve because o!" 
t i nt" cor1 � t r  .. 1 i n ts .  I n  ac cordance w i th our convera t i on ,  i t  i s

· my 
und�rs t 3 nd i n9 tha t a de ta i led analys i s  on th i s  syste:n w i l l  b� prepa P:d by 
Oak R i dg� by th i s Fri day . I arr. sure that th i s deta i l ed anal ys i s wi l l  
c on ( i rm the i r� i t ial  conc l us i on tha t  t h i s  sys tem should b e  u t i l i z e d . 

I am 3nJC i o• • s  to work w i th you in mov ing forward . wi th th�s  process 
a nd w i l l  do e v e r y th i ng i n  my powe r to expe d i te i ts i ns ta l l a t i on 
And opC' r .l t i �n .. 

r&::t.J�J 
. �IUil•ER o�· COI�GRESS 

At-T/bh 

cc : tl.7,n . V i c lor C i l i n sky , Co:n."n i ss i on e r , rlucl ea r  R egul a to r y  Comr.. i s s i on 
Hon : P e t � r  B rdd ford , Comm i s s i on e r , fluc l e a r Regula tory Corr.m i ss ion 
Hon . jo�cph M .  Hr�nd r i e ,  Comm i ss i one r ,  Nuc l e a r  Regu l a tory Coli':n i s s i on 
Hon .. R i ch.1rd T .. Kennedy , Comm i s s i oner , Nuc l ea r Regu l a tory Cor.t;n i s s i on 
Hon . Cha r l es Duncan , S e c :- e t a r y , Departme n t  of Energy Mr . George W. Cunni ngham , Ass i s tan t Secre t a ry for Nuc l e a r Ene rgy , DOE ,.,r .  Jack U. \\1a tson , J r .  • Ass i s ta n t to the

. Pres i d e :-l t  fo r I n ter-
governmen ta l A£fa i r s  

t lon . R l ch.:Jrd Thornbu rgh , Governor , Commonwea l th o f  Pennsylvan i a  

Mr . l l e rm .. • n  D i eci< amp , P re s i dent , Genera l Pub l i c  U t i l i t i e s  

,., r .  floht: r t  Arnol d ,  P r e s i de n t , f<1e t ropo l i ta n  Ed i son 
H r .  l'l'.l l tt!r · vc.1nnoy ,  Pres i de n t , Babcock and Wi I cox t>� r· . n .  J .  Hdr t ,  Un i on C a rb i d e  
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Selective.Absorption.:�. 
S tart Possible .· 

!Continued I 
S..l..:tlvc Abourpllon Proce:os would .bot 
hi< llrst rn:omm•ndalion in dealir.g 
wj1ht htt ntimah.� sr.ooo curies of 
raJln.accivc krypton-as I3S in the 
eu•lt;ainmrllt bUildi.'1g atmosphere of 
Unit II ui TMI. · . 

Tl..- Mclrop.>libn EdisOn Company 
an.l the N RC Sbff bad previously 
ro:ununem.lni to thl! com�.:., .. : :.:oners of 
the NUC In  an E:r.- : : o nmental 
""'""•ment tholt U... purging of the 
kry1•tun-IG g�s to the! 3tmocsphere would 
be= tht1 b.":tl a venue: to follow in pla nt 
cJr.a.nup. They st3.tN that l'le cleanup 
pt'tk.'t":o.:i ••t 1'lU should be done quickly 
.and t h!l t  t!'lc gJs pur;ing sche:me would 
a&:cumpll;sh 3. needed segment of 
dC"oln�p .u t  '1' :\ 1 1  :lS quic..'dy a.s possible. 

· 1'h; \lri;.: ! r..:1 l ot.:t l ir.e by Dr. PoUack: 
"·:i:ot rrom 1.5 to -1 years would be 
rn�uir...J to ••t up th• S.lective Al>
s,�rplion Proccs.:i. But Ert�l ma iqgj,r� 
that tollnwir.t: !Us visit 3r.d com.=-ersauon 
wJ.t_h Ui?Rt.TL"3Jjll the ;;y.;tem's tlt":t�!).'��t__9ak B.i£� the entire 
Sc-lr:di\ t :\b.,rption P!....��.....£Q.�Jld...be �err;tt l;.!g wi:hin ��:1:. 

1�--�!!l.��� :at :ak Ridge described 
th" i � ':: =�ts_r.t.."C\.1::\1 for cor-1tn.:ctir.g U:e 
Sel�u .. -� Absorption Process as being 
••ort- l hr:--shdf' '  materials that would not 
bo-Jitl icuitto?iitilii:""''They would be 
rcatiUy :a"va ibb1e accordir.g to the 
ln!hnicia� at Oak Ridge," '  Ertel 's 
spokcsp1 u n  . s a i d .  ' " Now th3t is 
dr>sUc>Uy diff•rent from what was 
gi vcn in ilko NRC:S Environmental 
Assd:lmcnt." '  

The S.I�Uve Absorption Process 
pr.,.•nUy In oporoliun a t  Oak Ridge is 
proc .. slng at a now rate of IS cubic: feet . .  
·per m inute. T o  be' em ployed a t  T�n._" 
thl:t would hn\·e to be incre.:�sed. to 
a p p ro ,; i m;at�ly 200 cub ic feet per 
minur�. ''This dot'S not represer.t any 
•lt�.nificant prubl�ms,"'  Ertel wrotl! in 
hi:i l!!Urr. ' "Pas.sing the g3sl!:i in T�D 
Unit· l l  lhruug.'l the syst�m on ly once \\"lluM rt-"IUt.:t." th� Kr-85 in con b inm �nt 
by • factor of 100 to 1,000 tim .. . " ' 

1'hc N RC t'OYiron.menbl assessment 
a �r..-• that • ·au lndic:otion. are tholt the 
1 b:torpUon syst e m would p e rform 
'"U:�rac:torily" v·hcn the system is 
eni> I'Jled. Uut llob.rt Arnold, GPU's 
he•d of cleunup, is concernod that the 

.
' 

cnJ:tineer&ng probl�m:t that would be 
�ucountered d ur i ng scale·Up could 
pr..-.,.mt prublrnt:t. 

•·ona ot the major criticism of 

nuclear pt;J\\o'et p13nts is that they wut 
!Colod up too fast ... Arnold sa !d. In hi• 
view the absorption :system was . .  not at 
a point of development .. where it would 
be practical as an alternative to ven
Ung. 

Ertel's aid deien�ed the system by 
saying, . .  We're not convinCed that this 
is the cure-a U. •• "We thin..\ it presents a· 
very cle.:�r alternative· to what the 
people have boen led to bolieve in the 
past. The proc .. s not only hold$ out a 
hope but i t 's  someth ing the 
congr�man ha s  asked to have i...on- • 
media t�iy implemer.ted. He hopes to be 
in .:1 position to push very hard with the 
NRC and to get the co::flde.�c• of two 
other NRC Commissiont"r.s. •• 

Ertel st.J ted , . .  we must remt:l":"ib�r · in 
. asse�ing this opticn th.a t: the N--85 is 

already in the. re:�ctor ; unl�s we im-
• plement the Selec tive Absorp tion 

Sys tem , the Kr-85 will  be v�nted into 
the ill.�osphere; t.'le wors� tha t cou!d 

_ha pp.n with the< failure of the S.!ec:tive 
AbS&!rptic;n System is venHr.g:. •• 

The letter Ertel has ser.t to the NRC · 

Commis.-sioners has culminated several 
w�ks or work he ar.d CDm.mis.si.:.il-er 
Ga!ir.s�y have been dcir.g in !n
vestlg:lting the �!e-cth·e Ab!;orption 
Process. 

"They re1t that bec.J.use or t.�e publ ic 
anxiety and the stress that was evident 
a mong the populus in the imr..1ediate 
ar.., that it would be well ad,;sed lor 
those in public · office to get an ad
di tiona l opinion, ' "  Tunnell said. He 
contigued by saying that both Ertel and · 
Galln!ky fell that the S.lective AI>- . 
sorption Process did not recei�·e ;Jro�r 

:c:onsid«ation in the . NRC staff's En· 
"'\tironmental Assessment:· . ·-· · 

A detailotd a na iysis o( Ute entire 
system is e:<��ed to be r�eived by 
Ertel from Oak Ridge sometime this. 
week. "This analysis should confirm 
the initial conclusion that tt:is syst�m 
should bo utilized ; ·  he stoted. 

Th• prie<ta g on the S.h•:ti>·e Ab
sorption Process had beo!n originally 
set at rrom $-1 to $20 min ion with the 
clea nup proce::ss bking appro:drnately 
60 to iO days. Th� g:as purgiitg method 
of ridding th• conll inment building of 
the krypton-85 gos would CO!t from 
$75.000 to $120,000 . . a nd would take 
anywh�re from five tO 60 days to 
com pl<le according to NRC sto ff 
mt!mb�rs and Metropolitan Edison 
Com pa ny offlcials. 
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�rage problems and other po· scribing the absorption process 
delays could drag out instal· · '. might be considered �� an Olllion to 

Union Carbide. has been ! ventin g. , 
!'I nc the Selective Absorption" · A l though NRC Chairman .lohn 
1 under ccintract with DOE · F.' Ahea rne said the metho� ol re· 
. years at . the �overnment'a , movin g  the radioactive gao lrom the 
Idee. Tmn., nuclear ri!St!arch · cnnt•lnment so · Unit 2 can bP. 
'• • ' · . . cleaned up is st i l l  an open 'IU��I ion,  
c e n  l t strolncly recommondP.d pro•pec� lor a genuine '·en l i n g  a l ·  
� tt.-. k ryptnn X S  i n tOJ th• at· tornolive were. n o t  enhanced a t  t h e  
e r e  Jolarch I I . the NRC stall brlrling. 
••d the absorption syst•m as .· Dob Merriman. hcail or Union 
�-cv. .. PJr:tinc and e.:rp-::r..U , II!. C�r'\j1et. ��¥�·� d i t lU.�r!F.�i:�·iSi.,n 
,nen Enel. IH•IIlnlnurs� il l•. a t_ .�J • .  idgo. d iiTerrt h •  cnmmis
�C m'.r:tll<!r Vicror Gi l i n.•kY sion t�at the seloct i•• a h<nrp r inn 
1 :'-!d. O:lk Rida� a w�lc .11,11 in  t,.r:hnni�Jtr i •  ''wl!' ! l  t:nah l i �hrr1 attd 
;t!s t:u: a pr,..:ll'n�.ati()n e:e.- l .h.n e n-1 r�ll!'t'\ a� ior.� a f:C')•JL tr� .. u:· 

Uut rather than ndvocnte his tech. 
nology, M�rriman dwcUcd on Umel . c�'!L-lilii.tii'U'qit t1c-b'iii"ii0rs 
that wou ld hog down a cnnstruclion 
t i m f! l a bic. J\lcrnman alr.o apparent-

; Jy"iiPPed e•Umntes or how nmch the 
syst e m  would cost. The N IIC sta l l  
projl.:!ctrd IP.ss than t w o  months ac.., 
thal lhe  prir.e tag would be I rom S4 
to 10 mil linn. Four prir.o range• pre· 
•rntei\ to the NRC Friday •ta rlod at  
S I() m i i Uon and went as high as l20 
m i l l ion.  

G i l i n <ky an<! Frt•l  loll the  bricl· 
ing c. � a k i n g  t h < i r  � ca�s. : 

"Th,..o;� pt"npll! -:.a m �  ln h�rl! w i th :t " f!�· r. ... ;: .U . i \ e  :rJ !iie n: m i n d . ' '  Gi l ·  

! ' • 
·· ... r Needs 1 8· ·Mo1itlas 

lnsky said. , because Ertel and Gi l insky a l lo· 
,"They're try i n g  to dis·sell this . ; chily a week's IInce to study 

system,''  Ertel snid.  · ! estima tes. · · • · · , · ·. 
1 1My graduate students and .I . � · : .�tlsJ said he �n� also d_ist.l•! 

cou lrl do a bettor job than that," said that  Merrimal\_\lidn' t  br ine o l  
. R i chard L .  Pol lack. a Michigan State ' lltil!fiaei Stevrn•on, a union Car : 

U n i versity physics professor whom 'eii'gc neer a t  O a k  RidMe who OJ'fr 
G i l l nsky has hired •• a sprcial  con· a pilot mo<lel  a�<� r r t ion syscrn 
s u l t a n !  on the T M I  decon tamination which any lul l ••:• l•  TMI mo<l•l 
prob lrm.  be patternrd. ���'. 'P'P.n. had_ t  �1.!:Ui.l!!!!!l d e n i e d  t r y i n g  t o  enthuslasli�bouUul.lpllnJI.J.hc:.. 
downplay his own <yst•m and In·  tiiiii" io T M I  nred< when Ertel  
<i<l.ed thai the :i RC should be , ,.  . . , . .  G c l i n s k y  �isited OJ� Rid0e :ast : 
l h a t  p-:�S!,ig!_problems in b• a i lt hng urday. · 

���!.hJ!!L!n.L.�fi_::_g�"!.!!!.t��--':'! .... ��IlJ MerriM.ln uid ' � ere lt�tt h-" • :  
t.a k r.  cnn�id-::i1'l!,. l iml!.  f t f'  a l tO cnm· u l ttriflr 1':'\')tive:s i :L  ie�tir.tl Slf ·. 'pl .t i n;-dll'iSWimat;.s· wtre s.!': aky !fl:i �hind.· · 
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C O M MONW EALTH OF P E N N SYLVA N IA 
GovE R N OR's O r n c E  

HAR R I S B U RG 

THE GOVERNOR 

Honorable John F. Ahearne 
Acting Chairman 
Nuclear Regulatory Commission 
Washington , D . C .  2 0 0 0 5  

Dear Mr .  Chairman : 

May 1 6 ,  1 9 8 0  

This is  t o  notify you of my views , o n  behal f  of the Common
wealth of Pennsylvania , regarding the proposal now before you 
to remove radioactive krypton 85 from the Three Mile Island 
Unit 2 containment building by the process of venting it into 
the atmosphere . 

I have sought and received assessments from the broadest 
range o f  knowledgeable sources available regarding potential 
health effects of that proposal . These sources have included : 

*Members of your own staff , and especially Mr . Harold Denton , 
your director of nuclear reactor regulation . 

*The Union of Concerned Scientists ( UCS ) , the nation ' s  
foremost critic , I believe , o f  existing nuclear power safety 
levels . 

*The National Council on Radiation Protection and Measure
ments (NCRP ) , an organization of distingui shed scientists and 
physicians which has been instrumental in setting radiation 
health standards in this country for nearly 20 years . 

*Representatives of the electric utility and nuclear in
dustries .  

*The U . S .  Department o f  Health , Education and Wel fare . 

*The Governor ' s  Commission on Three Mile I s land . 

*The Pennsylvania Departments of Health and Public Wel fare , 
the latter of which has j urisdiction in the area of mental health 
in our state . 



Mr . Ahearne - 2 - May 1 6 , 1 9 8 0  

*The Pennsylvania Department o f  Environmental Resources 
( DER) , inc luding its Bureau of Radiat ion Protection . 

The a s s e s sments of these various groups and institutions 
ar� being forwarded to you under separate cover , and I respect
fully request that you enter them into your official record on 
this matter . 

There i s , I have found , a broad-based consensus among these 
sources that the venting proposal now before you would have , 
in the words of the Concerned Scientists , " no direct radiation
induced health effects on the res idents of thi s area . "  Similarly , 
the NCRP concludes : " the exposures likely to be rece ived as 
a result of vent ing are not a valid bas is  for concern with res
pect to health effects . "  

There i s  a consensus on the accuracy of the radiation dose 
rate cal culations made by your staff , in conj unction with the 
uti lity , and there is a consensus that those dose rates are 
" ins ignificant . •  

I should point out that the Union of Concerned Scientists 
feels that the psychological stre s s  already experienced by many 
residents of this area s ince March 2 8 ,  1 9 7 9  should seriously 
be cons idered in any dec i s ion you make with regard to the cleanup 
operation on Three Mile Island , and I agree with that . As you 
know , I previously instructed attorneys for the Commonwealth to 
introduce stress as a legitimate factor for you to consider in 
other dec i s ions growing out of this incident . 

'I am advised and I bel ieve , however ,  that the question of 
stress , as related to the venting plan , is directly linked to 
the question of its safety , and that the consensus finding that 
the plan poses no radiation threat to public h�alth should , in 
itsel f ,  substant�ally reduce any stress that might have accompanied 
it . 

UCS also recommends that you consider two alternative venting 
plans described in its report , and that you recons ider two non
venting plans previous ly rej ected by your staff . I am sure you 
will give due consideration to those recommendations . I do urge 
that any new assessments be completed as promptly as pos sible . 
I am advised and believe that the sooner this matter is resolved , 
the sooner any stress related to it wi l l  be dissipated . 
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I recognize that part o f  the delay already experienced 
has been due to my effort to be as sured of the safety of venting . 
I now have that assurance , and I feel that a safe cleanup plan 
should be impl imented as . quickly as  pos s ible . 

Should you proceed with the venting proposal advanced by 
your staf f ,  be assured that I am prepared to support that 
dec is ion . To minimi ze stres s ,  I also am prepared to commit 
all of the resources at my disposal to as sure the res idents 
of the area , as I am now persuaded , that this plan is , indeed , 
a safe one . 

It has been said that some of the alternatives should have 
been cons idered as soon as the immediate crisis on Three Mile 
I s land had ended . Recogni z ing that hindsight i s  an easy thing 
to employ , I do recommend that you begin now to identify all 
of the future problems and every pos s ible solution to those 
problems that we may confront in other phases o f  the cleanup 
operation . I a l so recommend that you arrange to tap all 
potential sources of technical and scienti fic advice regarding 
those problems . Be as sured that I stand ready to work with 
your staff in that regard . 

Thank you for the opportunity to express · my views on this 
important matter . 

/ 
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