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REPORT OF THE SCIENTIFIC ASSESSMENT TEAM TO THE
ONTARIO INTERMINISTERIAL/AGENCY

COORDINATING COMMITTEE

ON THE

THREE MILE ISLAND NUCLEAR GENERATING STATION
ACCIDENT OF MARCH 28, 1979

1.0 SUMMARY

The Scientific Assessment Team visited the Three Mile
Island Nuclear Generating Station near Harrisburg,
Pennsylvania from April 1 to 4 inclusive

- to acquire up-to-the-minute information concern-
ing a March 28, 1979 accident involving Reactor
Unit Number 2 (TMI-2);

- to assess the situation for potential environ-
. mental impacts on Ontario;

to observe the outcome of off-site emergency pro-
cedures; and

- to offer assistance from Ontario should it appear
of value.

This summary presents the findings, observations and
impressions of the Team. It is based on discussions -
often brief by necessity - with officials of Metro-
politan Edison, General Public Utilities, the Nuclear
Regulatory Commission and the Commonwealth of
Pennsylvania; on off-site observations made by the
Team; and on disclosures in technical presentations,
press releases and press conferences.

1.1 Status of the Accident

During the stay of the Team, the status of the acci-
dent changed from an emergency perceived to have
potential for very serious consequences to a position
where it was believed that the possibility of signifi-
cant further danger to the public had been removed.
As of now, the reactor appears to be in a fully
secured condition.
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1*2 On-site Response to the Emergency

The events leading to the accident occurred at 0400
hours March 28, 1979. The Incident Response Centre of
Region I of the Nuclear Regulatory Commission, based
approximately 70 miles away, was activated at 0810
hours and the Response Team was on site at 1005
hours. During the days following the accident, the
on-site emergency situation was handled - to the
extent the Ontario Scientific Assessment Team was able
to observe - in a determined and responsible manner.
The technical expertise of government (including the
national laboratories) and industry were mobilized,
and material resources for contingency purposes were
assembled.

1.3 In-Plant Consequences

The accident, the Nuclear Regulatory Commission has
indicated, involved serious human, mechanical and
design errors. Damage occurred to the fuel elements
resulting in extensive contamination of the pressure
vessel and the containment building and, to a lesser
extent, of an auxiliary building. Potentially dis-
persable, radioactive materials are confined at the
present time to the containment building, as antici-
pated by the station design, and in closed tanks
within the auxiliary building.

1.4 Radioactive Releases and Radiation Exposures

Radiation exposure of the public, as indicated by the
authorities, was well within the annual dose limits
recommended by the International Commission on Radio-
logical Protection. Exposure would come from releases
of airborne radioactive noble gases, iodine and
particulates, and from very slightly radioactive dis-
charges of water into the river. The estimate of the
maximum additional, whole-body dose, which could have
been received by any member of the public up to April
7, is less than 100 millirem. This is a conservative
estimate based on the assumption that the individual
was outdoors continuously 24 hours per day at the
location of greatest exposure, and amounts to about
the same dose as a person receives annually from the
natural radiation background. The estimated release
of iodine-131 is 1.4 Curies, a very small release,
comparable to what is permitted under normal operation
in a four week period at the Pickering Generating
Station, Estimated dose to the thyroid from iodine-
131 inhalation and milk intake is approximately 10
millirem. Estimated doses from airborne particu-
lates and discharged contaminated water are 'negligible.
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1.5 Threat to Ontario Residents

The total release to date of radioactive material to
the environment, as indicated in the Nuclear Regula-
tory Commission announcements, was of such a small
magnitude that the Team judged it to be no threat to
Ontario residents.

1.6 Emergency Planning

The Emergency Management Agency of the Commonwealth of
Pennsylvannia, an organization with approximately 60
staff, had evacuation and other emergency plans.
These went into operation on March 30 when the Gover-
nor advised that pregnant women and preschool-age
children within a radius of five miles leave the
area. The impression received by,the Team, which was
not present until a few days afterward, was that emer-
gency actions (and probably preplanning) had not
adequately arranged for the release of reliable
information concerning the status of the accident for
the benefit of off-site authorities and the public.
The lack of such information lead to confusion and
some loss of public confidence in statements from the
various authorities.

1.7 Reaction of the Public

The public and the off-site authorities - at the time
of the Team's visit - appeared to be relatively calm
considering the potential seriousness of the situa-
tion. Since the Governor's advice was more of a
prudent than a pressing measure, the reaction might
not have been the same if there had been an urgent and
immediate need for evacuation. The Emergency Manage-
ment Agency, it was learned, has gained considerable
experience over the years with emergencies related to
flood conditions.

1.8 Items for Consideration by
Ontario Emergency Planners

The Team identified aspects of certain off-site evants
that may have considerable relevance to emergency
planning in Ontario. No inference, however, should be
drawn that adjustments are required in Ontario emer-
gency plans until complete information about the
events is obtained and carefully reviewed, and the
need, if any, for changes is established. The Team

— lists for the consideration of the Ontario emergency
planners the following:

- promptness of alerting off-site authorities
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- collation and interpretation of off-site radio-
logical information

- release of information

- facilities for the media

- low iodine to noble gas ratio

- aerial surveillance

2.0 TERMS OF REFERENCE AND ACTIVITIES

2.1 Background and Timing of Visit

At approximately 0400 hours, March 28, 1979 (Wednes-
day) an accident involving Reaptor Unit 2 (TMI-2)
occurred at the Three Mile Island Nuclear Generating
Station near Harrisburg, Pennsylvania (see Figure 1).
Word of the event was received by Ontario Hydro early
in the afternoon of the same day. Thereafter moni-
toring of developments took place through various
channels,

By the late afternoon of March 30 (Friday), a decision
had been taken to dispatch a Scientific Assessment
Team to Harrisburg. The Team was immediately organ-
ized, and, after a review meeting on March 31 (Satur-
day) with the Interministerial/Agency Coordinating
Committee (Deputy Ministers of Energy, Environment and
Labour, plus staff and Ontario H"dro representatives),
the Team left Toronto and arrived April 1 (Sunday) at
the TMI-2 reactor site.

After gathering sufficient information to make an
assessment of the potential danger to Ontario, and
gaining an appreciation of the off-site emergency
procedures which were put in place, three members of
the Team returned to Toronto on April 4 (Wednesday) .
The fourth member remained another day to learn
further about on-site conditions.

2.2 Objectives of the Scientific Assessment Team

The objectives of the Team in visiting the TMI-2 site
were as follows:

to acquire up-to-the-minute and accurate informa-
tion concerning the accident directly from the
authorities;
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to assess the situation specifically in respect
of any potential impacts on Ontario/ Canada and
to report immediately to the Ontario Intermin-
isterial/Agency Coordinating Committee;

to observe the outcome of off-site emergency
procedures with the objective ultimately of
contributing to the continuous process of
improving the emergency plans of Ontario;

to offer assistance from Ontario should it appear
of value.

2.3 Inherent Constraints

The Team recognized when leaving Toronto that two
constraints would exist upon its ability to acquire
information. In no way would the Team want to be an
impediment to key personnel who, under such trying
circumstances, were already fully burdened. Thus it
was anticipated that completely adequate and satisfac-
tory discussions with the authorities might not be
possible at this time.

Secondly, an extensive report on the basic causes of
the incident, and a thorough examination of the conse-
quences, could only be expected following the Nuclear
Regulatory Commission's investigation, an activity
that may take months to complete. A full compilation
of radiation monitoring data would also not be ex-
pected for some time.

2.4 Activities of the Team

The Team was well received by all those with whom it
was able to make contact. Except where they might
contribute to the solution of TMI-2 problems, the
conversations were generally brief, as would be ex-
pected under the circumstances, but nevertheless
extremely valuable in so far as they established con-
tacts for the future. During its visit, the Team
participated in various activities; for example,
members

participated in a private briefing given by
senior personnel of General Public Utilities and
the Nuclear Regulatory Commission on the physical
condition of TMI-2, the nature of the problems
faced and the corrective action under considera-
tion-.

l 1
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- attended all news conferences and had interpreta-
tive discussions of news releases with technical-
ly qualified NRC staff;

- observed the control of resources at an "opera-
tions headquarters" which had been established at
the Three Mile Island Observation and Information
Centre (located on the mainland with a direct
view" of Three Mile Island and the Generating
Station);

- reviewed with Metropolitan Edison officials at
Corporation headquarters in Reading, Pennsyl-
vania, their possible need for specialist assist-
ance that Ontario might be able to provide;

had a discussion with the Emergency Management
Agency on emergency planning and evacuation
procedures;

- visited and saw in operation an evacuation centre
at Hershey Park;

- had conversations with various agencies involved
with off-site radiation monitoring;

observed the situation in Middletown, a Borough
from which a significant fraction of the popula-
tion had departed.

3.0 OBSERVATIONS

3.1.0 Preliminary Understanding of the Accident

3.1.1 Normal Reactor Operation (see Figure 2)

Heat is generated by reactor fuel in the
reactor vessel. This heat is transferred to
the (primary loop) reactor coolant system
(RCS). RCS water is circulated by the four
reactor coolant pumps in closed paths
between the reactor vessel and two steam
generators. The pressure of the RCS is
controlled around 2180 pounds per square
inch (psi) in order to maintain the fluid as
a liquid at a reactor vessel outlet tempera-
ture of approximately 600°P. The pres-
surizer is a device for controlling RCS
pressure.
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The steam generator is a device for trans-
ferring heat from the primary loop (RCS) to
the secondary loop main steam supply system.
Within each steam generator there is no
direct contact between the RCS water and the
secondary loop fluid. The RCS water flows
through tubes, whereas the secondary feed-
water enters the steam generator as a
liquid, picks up heat passing over the tubes
and flashes to steam since its pressure is
controlled to a lower value than the RCS.
This steam passes to the turbine and
condenser where it is cooled to become part
of the liquid feedwater system. Feedwater
is supplied to the steam generators by two
main feedwater pumps or by three smaller
auxiliary feedwater pumps.

The engineered safeguards (reactor safety
systems) include provision for fast auto-
matic reactor trip, which quickly reduces
heat generated by the reactor fuel to a few
percent of the normal level, and both high
and low pressure emergency core cooling
systems (ECCS) which automatically inject
water into the RCS to replace any liquid
which may have escaped.

3.1.2 March 28, 1979 Sequence

1. At 0400 hours maintenance work on feedwater
equipment caused an inadvertent shutdown of
both main feedwater pumps and a trip of the
turbine. The three auxiliary feedwater
pumps started automatically but did not
deliver water to the steam generator because
two manually operated isolating valves,
which are in an accessible area outside the
reactor containment building, were not open
as required during operation. It is
reported that these isolating valves were
left closed in error following routine
testing of the auxiliary feed pumps approxi-
mately two weeks before the accident.

2. Owing to the immediate reduction and subse-
quent complete loss of heat transfer from
the RCS to the main steam system, the RCS
pressure rose until an electromatic relief
valve on the RCS pressurizer opened and



— 8 —

the reactor tripped. RCS water passed
through the relief valve to a closed expan-
sion tank dropping RCS pressure. If the
relief valve then had reclosed as designed
and if feedwater had . been delivered to the
steam generator by one or more of the
auxiliary pumps, the incident would with
extremely high probability have ended at
this point.

3. The relief valve stuck open, RCS pressure
continued to drop until at least two of
three high pressure ECCS pumps automatically
began injecting water into the RCS. The
quantity of water delivered to the RCS by
the ECCS was greater than the quantity
removed through the open relief valve
causing the indicated pressurizer level to
rise to such an extent that the operators
may have been concerned about loss of RCS
pressure control.

4. At approximately 0405 the operators shut
down the first ECCS pump and at approxi-
mately 0410 they shut down the second ECCS
pump. RCS pressure dropped sharply as water
continued to flow from the system through
the stuck open relief valve to the expansion
tank.

5. At approximately 0408 the operators restored
feedwater flow to the steam generator by
opening the manual isolating valves. This
lowered RCS temperature while RCS pressure
continued to drop owing to discharge through
the open relief valve even though the high
pressure ECCS pumps were turned back on at
approximately 0412. In this mode, heat was
being transferred from the reactor fuel.

6. At approximately 0415 the protective
bursting disk of the expansion tank opened
permitting RCS water to pass to an open sump
area within the reactor containment build-
ing. As level rose in the sump, the water
was automatically transferred to tanks in an
auxiliary building outside the containment
building. RCS flow to the expansion tank
and the sump continued until approximately
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0620 when the operator isolated the stuck
open relief valve by closing a remotely
operated isolating valve in the relief line.

7. The operators shut: down two of the reactor
coolant pumps at 0515 and the remaining two
at 0540, possibly because the RCS pressure
dropped below suction requirements of these
pumps. This stopped RCS flow through the
reactor vessel and it is postulated that ECS
temperature in the vicinity of the fuel rose
so that boiling occurred. This reduced heat
transfer from the fuel, allowing some fuel
sheaths to rise in temperature and fail, so
that hydrogen gas was produced in a chemical
reaction. The hydrogen, together with some
radioactive gases which escaped from the
fuel, formed a 'bubble1 at the top of the
reactor vessel.

8. During the period that the four reactor
coolant pumps were shutdown and the relief
valve closed, the RCS circuit was not
removing heat effectively from the reactor
fuel. The relief valve was opened remotely
by the operators at approximately 1130 while
they apparently were attempting unsuccess-
fully to establish a fuel heat removal
system by lowering RCS pressure to the
initiation point for the low pressure ECCS.

9. At approximately 2000, the operators estab-
lished stable reactor cooling conditions
with the stuck open relief valve isolated,
one reactor coolant pump in operation for
RCS circulation through one steam generator,
feedwater flow to and steam flow from the
steam generator to the main condenser.

10. The total release of radioactivity from the
station after the accident was very small.
Although there were transient rises of the
containment building pressure, there appar-
ently was no escape of radioactive materials
directly from the containment building to
areas outside the station. Most of the
externally released radioactive materials
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came from tanks inside an auxiliary build-
ing. These tanks contained the radioactive
gases and liquids which had been transferred
from the containment building.

3.1.3 Assessment of Events of March 28

The accident would have ended with a reactor
trip after the main feedwater pump failure
had it not been for two further equipment
failures, namely, the loss of all auxiliary
feedwater supply and the stuck open relief
valve.

• The important reactor safety systems res-
ponded automatically as designed; the
reactor tripped promptly, the emergency
cooling system replaced liquid lost from the
reactor coolant system and the reactor
containment provisions limited releases of
radioactivity so that public doses were
extremely small.

Early operator actions were not sufficient
to prevent significant fuel damage, which in
turn lead to the escape of radioactive water
and gases to the containment building and
auxiliary building tanks, and to the forma-
tion of a bubble of hydrogen and radioactive
gases which accumulated at the top of the
pressure vessel. Some of the actions - or
absence of actions - which may have contri-
buted to the seriousness of the accident
were the shutting down of emergency cooling
(ECCS) pumps, the shutting down of main
coolant (RCS) pumps, delay in isolating the
open relief valve, delay in terminating
transfer of radioactive liquids and gases to
tanks in the auxiliary building and delay in
restarting a main coolant (RCS) pump in
order to re-establish reactor cooling.

3.1.4 Assessment of Events After March 28

After reactor cooling conditions were j]
stabilized in the evening of March 28, it |!
became apparent that there was no accurate
information on the size or composition of
the bubble in the reactor vessel. This lack
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of information raised concern that suffi-
cient oxygen might enter the bubble to
create an explosive hydrogen-oxygen mixture
with a potential for creating significantly
more fuel damage. A decision was made to
supplement on-site technical resources. The :
response by the time the Ontario Team ;
arrived on April 1 was extremely impressive. j

Approximately 1000 technical experts in all \
applicable disciplines were assembled at an j
operations headquarters adjacent to the site i
and were organized into teams to develop and !
evaluate strategies for minimizing concerns •
about further reactor fuel damage and radio- j
activity releases. These experts, repre- |
senting technical organizations with ;
relevant experience in and outside the I
United States, had the full resources of j
their organizations at their disposal.

3.1.5 Ontario Offer of Assistance j
I

Although the CANDU reactor differs consider- j
ably from the Three-Mile Island Nuclear I
Generating units, discussions were held with !
executives of Metropolitan Edison Company |
and General Public Utilities Corporation j
about technical assistance which Ontario j
could provide. It was decided, after a j
meeting with a Team member at the corporate j
headquarters in Reading, Pennsylvania, that :
assistance from Ontario beyond the dialogue I
that had already occurred between Metropoli- !
tan Edison staff and Ontario Hydro staff was !
. for the present unnecessary. j

3.2.0 Off-Site Radiological Impact j
I

3.2.1 Releases of Radioactive Materials I
1 i . ' i a i i • i

* i

Airborne radioactive materials were released :
• from the auxiliary building and from the I
turbine building. Most of the releases were ;
from the auxiliary building waste storage ;
tanks which contained radioactive gases and |
liquids that had been transferred from the :

containment building. All releases passed
through high efficiency particulate filters, j
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which remove participates, and charcoal
filters which remove the radioiodines. Thus
airborne releases consisted almost entirely
of radioactive noble gases, xenon and kryp-
ton, primarily Xe-133. These give rise to

' external whole-body and skin doses. They
are not absorbed to any extent internally
into the body. The NRC has indicated an
estimate of 1.3 x 107 Curies for total
Xe-133 release.

The total release of Iodine-131 to the
atmosphere over the period March 28 to
April 7 was estimated to be about 1.4
Curies. This is a very small release and
may be put in perspective by comparing with
the maximum permissible, normal operation,
release rate of 0.4 Curies/week at Pickering
NGS, The Pickering release limit for 1-131
is based on the milk food-chain, using
rather conservative assumptions.

The release of airborne radioactive particu-
lates is expected to be negligible.

Slightly contaminated waste water was dis-
charged in a controlled manner from the
turbine building into the Susquehanna River.
The major radionuclide discharged was 1-131.
At all times the concentration of radio-
activity in the liquids discharged, it has
been stated, was within regulatory limits
for normal operation.

3.2.2 Environmental Surveillance

Environmental surveillance was carried out
by the following agencies:

Nuclear Regulatory Commission (NRC)

Department of Energy (DOE)

Environmental Protection Agency (EPA)

Food and Drug Administration (FDA) of
the Department of Health, Education
and Welfare

Department of Environmental Resources
(DER) of the Commonwealth of
Pennsylvania
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Metropolitan Edison (MET ED)

with DOE coordinating the efforts of the
four Federal agencies. All monitoring data
were funnelled through the NRC for release
to the public. The following were monitored:

External Radiation - Ground level gamma
monitoring was done with gamma survey meters
and thermoluminescent dosimeters (TLD).
Ground level gamma dose rates immediately
off-site reached maximum values of 20-25
millirem/hour (mrem/h) during the morning of
March 30; high readings reported for March
28 and March 29 were 3-10 mrem/h. Levels
off-site and at populated areas were typi-
cally less than 1 mrem/h except on the
morning of March 30 during which off-site
ground level dose rates were reported to be
a few mrem/h. After April 1, levels at
off-site locations were typically less than
0.2 mrem/h. These dose rates were delivered
by radioactive noble gases in the plume as
there was essentially no ground deposition
of radioactive materials.

Data obtained from the TLD networks of MET
ED and NRC were used to estimate both in-
dividual and integrated population doses
(see section 3.2.3).

Aerial surveys were carried out by Aerial
Radiological Measuring Systems (ARMS) - a
service operated by the EG&G Corporation for
the Department of Energy - to rapidly define
the direction and extent of the radioactive
noble gas plume.

Air - Of the over 150 off-site samples taken
during the period March 28 to April 2, eight
showed measurable radioiodine concentrations
ranging from 0.27 to 24 picocuries*/cubic
metre. These may be compared with the NRC
maximum permissible concentration of 100
picocuries/cubic metre for continuous
inhalation for members of the public.

*1 picocur ie
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Milk - Milk samples were independently taken
and analyzed by the DER and the FDA. Most
samples showed 8no detectable radioiodine.
Positive results were typically 10-20
picocuries/litre, with a peak value of 41
picocuries/litre. These concentrations are
essentially negligible compared to the
preventive Protective Action Guide (?AG) of
12,000 picocuries/litre recommended by the
U.S. Department of Health, Education and
Welfare (HEW). The HEW has judged the PAG
as the level of concentration at which ac-
tions for the protection of the public (such
as withholding milk fcom the market) are
warranted.

Water - Of the over 100 off-site water
samples collected and analyzed by April 3,
none showed a detectable level of radio-
iodine.

Vegetation and Soil - Of the several hundred
vegetation and soil samples collected and
analyzed, only a few grass samples showed
the presence of 1-131 and these were barely
over the detectable level.

3.2.3 Dose Estimates

The potentially significant exposures, and
exposure pathways, resulting from the
accident, which could lead to doses addi-
tional to normal background, are considered
to be:

External Radiation - The maximum whole-body
dose which could have been received by any
member of the public up to April 7 was
estimated by the NRC to be less than 100
mrem. This is about the same dose that a
person receives in one year from the natural
radiation background. The skin dose has
been estimated to be 3.8 times greater than
the whole-body dose but is considered to
have a smaller health impact. These
estimates are conservative as they assume
the individual to be outdoors continuously
for 24 hours per day at the location of
greatest exposure. The total integrated
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whole-body dose received up to April 7 by
the population within 50 miles of the site
was estimated tobe about 3500 person-rem (2
million people at an average dose of 1.8
mrem each). This is approximately 1.8% of
the integrated dose of about 200,000
person-rem received by the same population
from natural radiation background in one
year.

Inhalation - Based on the estimated release
of raclioiodine from the plant, the maximum
thyroid dose which could be received by the
most sensitive individual (young child) by
inhalation was estimated to be less than 5
mrem.

Milk Consumption - Based or the measured
peak 1-131 concentration in milk of 41
picocuries/- litre, the dose rate to the
thyroid which could be received by an infant
drinking this milk was estimated to be less
than 0.5 mrem/day, and the total dose which
could be received was estimated to be less
than 5 mrem.

Water Consumption - Based on data available
to April 1, the "thyroid dose which could be
received by any individual from drinking
water from intakes downstream of the Three
Mile Island plant was estimated by the NRC
to be less than 0.1 mrem.

Radiation doses that could have . been
received by the public in the vicinity of
the Three Mile Island plant up to April 7
are summarized in Table 1. As can be seen,
the most significant exposure in terms of
health effects is the external whole-body
dose which is about the same dose a person
receives annually from the natural radiation
background.

3.2.4 Potential Impact on Ontario

Radiological monitoring in Ontario -
following the Three Mile Island accident -
by the Ministry of Environment, the Ministry
of Labour, the Radiation Protection Bureau
of the Federal Department of Health and



Exposure
Pathways

Radionuclides Estimated Radiation Doses
(MAXIMUM)

Perspective

Whole-body Exposure
from immersion in
plume

Noble gases
(Xe, Kr)

Less than 100 mrem Annual individual dose from
natural radiation background
in.U.S. is 80 to 250 mrem

Integrated Population Dose Annual Integrated Population
to population within 50 Dose from natural radiation
miles was 3500 person-rem background to the same popula-

tion is 200,000 person-rem

Skin Exposure from
immersion in plume

Thyroid Exposure
from inhalation

Thyroid Exposure
from milk intake

Thyroid Exposure
from drinking
water intake

Noble gases
(Xe, Kr)

Radioiodine

Radioiodine

Radioiodine

Less than

Less than

Less than

Less than

380 mrem

5 mrem

5 mrem

0.1 mrem

Health effects less than
those from the above whole-
body exposure.

Less than 5% of dose from
natural radiation background

Less than 5% of dose from
natural radiation background

Less than 0.1% of dose from
natural radiation background

NOTE: The Estimated Radiation Doses are maxima which are received by the theoretical "most exposed
individual". Few, if any, would have received the maximum whole-body and skin exposures
since doses decrease rapidly with distance from plant. The Integrated Population Dose is
the summation of the whole-body doses received by all members of the population within 50
miles.

TABLE 1: RADIATION DOSES ESTIMATED TO HAVE BEEN RECEIVED BY THE PUBLIC IN THE
VICINITY OP THE THREE MILE ISLAND PLANT UP TO APRIL 7, 1979
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Welfare, and Ontario Hydro did not show any
abnormal level of radioactivity. Even if
the wind had blown in the direction of
Ontario, dispersion and dilution of the
released radioactive materials would occur
in the atmosphere between Ontario and Three
Mile Island, so that contaminant concentra-
tions would have been reduced by several
orders of magnitude. Furthermore, radio-
iodine would be subjected to atmospheric
removal by dry and wet deposition mechan-
isms. In view of the relatively small
maximum doses which could have been received
by a member of the public in the vicinity of
the Three Mile Island plant, the Team judged
that the doses which might be received by
any Ontario resident would be essentially
negligible.

3.3.0 Off-site Emergency

3.3.1 Sequence of Events

The initating event of the incident occurred :
at 0400 hours (March 28) , and was followed |
rapidly by a sequence of events which caused !
emergency core cooling system operation,
and, possibly, fuel damage and release of
radioactive material to the containment
building. It is generally thought that the ;
major fuel damage and radioactive releases j
occurred following the shut down of the !
reactor cooling pumps at 0515 (first two) |
and 0540 (remaining two).

The Nuclear Regulatory Commission has
reported that a "Site Emergency" was j
declared at 0700 and a "General Emergency" i
at 0730. The Team does not know the exact
time the local and state government author-
ities were alerted to off-site danger but it
is unlikely that the time was earlier than
0730.

The earliest off-site notification, reliably
known by the Team, was made by Metropolitan
Edison at 0745 to the Nuclear Regulatory
Commission (Region I) office, approximately
70 miles away. (A Response Team, dispatched
from this office, arrived at TMI-2 at 1005).
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The subsequent chain of communications is
not clearly known by the Team. Metropolitan
Edison personnel were still supplying Pen-
nsylvania officials with information the
next day (March 29) . The Team does not know
how frequent, detailed or reliable this
information was.

Evacuation of pregnant women and preschool
age children was suggested by the NRC Chair-
man to the Governor of Pennsylvania at 1130,
March 30. During the evening of March 30,
the Director of the Office of Nuclear Reac-
tor Regulation of NRC, Mr. Harold R. Denton,
arrived at the site and became the spokesman
concerning technical matters as of late
afternoon, March 31 following Metropolitan
Edison's final press conference.

3.3.2 Emergency Plans and Off-site Actions

The Pennsylvania Department of Environmental
Resources had surveillance plans for offsite
actions in s radiological emergency which
were quickly put into effect on March 28.
Contact with state officials, however, was
too brief to discuss the value of these
plans. The existing plans of the Pennsyl-
vania Emergency Management Agency allowed
for evacuations in the vicinity of Three-
Mile Island encompassing areas of different
radii around the plant. Initially actions
were taken to be prepared for a five mile
evacuation, but later, for a 20 mile evacua-
tion (630,000 population). In general,
evacuation would likely be a precautionary
measure for in several days time it was
thought that plant conditions could become
such as to require a major operational move.
Prior to such a move an evacuation might be
prudent.

The Governor of Pennsylvania gave no order
for evacuation but rather, at a news confer-
ence early in the afternoon of March 30,
advised that pregnant women and preschool-
age children within a radius of five miles
of the plant should leave the area.
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Estimates by the news media of the actual
number of people who voluntarily left the
area ranged from 50,000 to 100,000. Almost
all evacuees found temporary accommodation
without resorting to the evacuation facility
established at Hershey, approximately 15
miles from TMI-2. The facility, a hockey
arena, was made available to the State
Government by the Hershey Chocolate Company,
with the American Red Cross providing meals
and bedding. Only about 200 people utilized
this evacuation centre.

3.3.3 Items for Consideration by Ontario Emergency
Planners

The Team identified aspects of certain off-
site events associated with the TMI-2
accident that may have considerable relev-
ance to emergency planning in Ontario.
Without making judgement whatsoever as to
the need, if any, for adjustment to
Ontario's emergency plans, the Team suggests
the following should be given consideration
by the Ontario emergency planners.

Promptness of Alerting Off-site Authorities
'- it would appear that possiEly more than
three hours elapsed following the initiating
events of the TMI-2 accident before notifi-
cation was given to local and state author-
ities. The criteria or conditions under
which off-site authorities are to be alerted
in the event of an incident must ensure that
actions required to protect the public can
be taken - or raised to "stand-by status" -
at the proper time.

Collation and Interpretation of Off-site
Radiological"Information - For the first few
days following EKe accident, reliable and
consistent radiological information,- on
which decisions had to be based, reportedly
did not seem to be available to the off-site
authorities. Its provision later on, how-
ever, appeared to be well handled and fully
adequate. The co-ordination of agencies
responsible for off site radiological moni-
toring is required to ensure that data is
collated and interpreted properly, and
monitoring capabilities are utilized
optimally.
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Release of Information - The Team gathered
that for several days following the accident
a lack of information which could be consid-
ered authoritative created uncertainty and
confusion both for the off-site authorities
and for the public. Provision to off-site
authorities and the public of accurate and
comprehensive information concerning on-
site and off-site conditions may prevent
poor decisions, uninformed speculations and
harmful rumors. The role of Mr. Denton as
the spokesman for technical matters proved
very effective.

Facilities for the Media - The press confer-
ences "for the accident' attracted as many as
300 persons. Only after a considerable
number of days were reasonably adequate
facilities made available for media person-
nel. Sufficient space, satisfactory
acoustics and adequate electrical power and
telephones are required quickly, as well as
the availability of technical people who can
assist reporters in their understanding and
interpretation of events. All these factors
help the media convey the news accurately to
the public.

Low Iodine to Noble Gas Ratio - The effici-
ency or the filter system o£ the TMI plant
was such that the effluent plume was
comprised almost entirely of radioactive
noble gases. Unlike the Windscale accident,
there was very little radioiodine and
essentially no ground deposition of radio-
active materials. Thus, widely different
iodine to noble gas ratios may be found in
releases from reactor accidents.

Aerial Surveillance - Radiological surveil-
lance by aircraft was found to be very
effective for defining quickly the direction
and extent of the plume.
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