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1493 CAMBRIDGE STREET
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EMERGENCY MANAGEMENT
DEPARTMENT

David B. O’Connor
Director

Mr. Robert Healy
City Manager
City Hall
Cambridge, Mass.

Subject: Study of the MIT Reactor
Dear Mr. Healy:

As you know, some time ago you requested that the Health and
Hospitals, Police, Fire, and Emergency Managment departments
study and report back to you as to the safety of the MIT re-
search reactor (referred to as MITR-II). You requested that
we address the safety issues presented in the November issue
of Boston magazine in particular. The article in Boston was
based, to a large degree on recent articles and papers by
Prof. Daniel Hirsch of Adlai Stevenson College, University

of California at Santa Cruz. Because the major emphasis of
the papers and articles was the threat of nuclear terrorism;
we concentrated on the risks presented by an external as-
sault on the reactor containment structure and the associ-
ated buildings, armed assault leading to entry of the reac-
tor building, and the risks presented by theft of the reac-
tor fuel and other radionuclides present.

As we explained in the memo of January 8, 1986, much of the
information relating to the physical security of reactors is
classified by Nuclear Regulatory Commission (NRC) regula-
tions ( 10 CFR 73.21 ) and we had to obtain the appropriate
waivers from the NRC before we could examine the relevant
documents and perform a site visit at MITR-II to examine the
physical security facilities. In the interim, we examined a
number of documents provided to us by Professor Hirsch, MIT,
and the NRC at our request as well as documents sent to us
by a number of special interest groups that are interested

in nuclear issues. Many of the documents were circulated
among the individuals involved and all documents were read

by at least one of us. A list of these documents is annexed.

On March 4th, a site visit was made by Dr. Chalfen, Chief
Scott, David B. O'Connor, Kevin Doherty of the Health De-
partment and Captain Henry Gallagher of the Police Depart-
ment. The tour and presentation covered all aspects of the

reactor operations and the security procedures that are rou-
tinely in effect, as well as the special procedures that ap-

ply to a variety of events that could involve the safety and
security of the facility.




To understand the MITR-II reactor safety situation it is im-
portant to realize that the reactor is very different than

the power reactors that are often described in the media.
Power reactors are designed to produce vast quantities of
heat to generate steam and operate turbines. In order to do
this, a power reactor uses coolant at very high temperatures
and pressures. If the pressure were released the coolant
would turn into steam and dissipate and the uncooled core
could melt. The MIT reactor is designed to produce the mini-
mum amount of heat, but instead is designed to produce a
large number of energetic neutrons to irradiate samples,

test materials, produce radiopharmacuticals and to irradiate
medical patients. Because of this, the reactor operates at
close to atmospheric pressure and at a temperature of about
140 degrees Fahrenheit. The coolant is fed into the reactor
vessel from the top and romoved from the top and loss of
coolant over the core could not result from breakage of
coolant pipes.

The reactor is described as a light water cooled, heavy wa-
ter reflected, tank type reactor. The fuel is Highly En-
riched Uranium (HEU). This fuel, at delivery, contains 6%
U 38° 93% U 5° and 1% U The facility is licensed to
possess 29 lgﬁograms of u'raélatedHEU in the reactor and 3
unirradiated fuel elements may be kept for refueling. The
amount of contained Uranium in the unirradiated elements
totals approximately 1.5 kilograms which is substantially
below the "formula quantity" as defined by the NRC 1. All
shipments of fuel to MITR-II are less than formula quantity
and at any given time within the United States there is
never more than one formula quantity in transit.

It is important, in discussing the security of the facility,

to understand the concept of "self protection". The NRC es-
tablishes different security standards for fuel that causes
an external dose rate in excess of 100 rems/hour at a dis-
tance of three feet. The theory behind this is that this ma-
terial cannot be easily stolen as the persons stealing the
fuel would, in the time it would take to remove the fuel,
get a dose of radiation that would cause either serious ra-
diation sickness or death. Recently, a number of authors
have criticized this policy as the thieves would not become
ill for a period of time and, if ignorant of the effects of
radiation or if of a suicidal bent, could complete a theft
before the onset of illness.

1 cf 10 CFR 73.2(bb)- formula quantity means strategic spe-
cial nuclear material in any combination in a quantity of

5000 grams or more, computed by the formula grams = grams
contained U 5 + 2.5(grams U + grams plutonium)

while the regulatlons do not so ‘state, it appears 1mphclt

to authors in the field that the formula quantity is the ab-
solute minimum needed to make a nuclear device using sophis-
ticated technology and substantial economic resources.




The MITR-II reactor is used nearly continuously and at
higher power levels than the typical research reactor. As a
result of this use, the fuel in the reactor would produce a
dose rate in the range of 1000 rem/hour to 10,000 rem/hour.
At these rates, any persons attempting to steal the fuel
would, before completing the removal, be either dead or se-
riously ill, unconscious, convulsing, bleeding internally
and dying. This fact would make MITR-II a remarkably
unattractive target for nuclear terrorists.

Among the documents exgmined were the NRC physical security
inspection reports for the past several years.The minimum
security standards for MITR-II are defined by 10 CFR 73.67 .
The facility has passed all inspections and was found to be
satisfactory by the NRC inspectors.

During our site inspection we found the physical security,
access control, material storage, and fire supression and
safety to be satisfactory in both physical equipment and
procedures. The armed response personnel are appropriately
equipped and trained. Captain Gallagher did make one sugges-
tion, not in correction of a deficiency but to enhance the
security procedure for a specific situation. All agreed that
this enhancement was appropriate and it has now been imple-
mented.

It is our opinion that the security of the MIT research re-
actor is satisfactory. The structure and equipment are in
excellent condition. The procedures are sound, closely fol-
lowed and in full compliance with NRC regulations. The fuel
far exceeds the NRC self protection level. In conclusion,
all these factors combine to make a successful attack on the
facility quite improbable.

If you have any questions, or wish to examine any of the
documents, please let us know.

espectfully submitted,

Melvin Chalfén - Thomas V. Scott
Commissioner Chief
ealthy and Hospitals ) Fire Department
K 5244
Anthony Paolillo David B. O'Connor
Chief Director

Police Department Emergency Managment
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To the Honorable, the City Council:
Enclosed as per City Council request is a copy of a study of the
M.I.T. Reactor which was prepared by David B. O'Connor, Director of the

Emergency Management Department.

Robert W. Healy
City Manager

RWH/mbf
Enc.
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Re: enclosed study of the M.I.T. Reactor,
prepared by the Director of the Emergency
Management Dept.

In City Council,

May 19, 1986
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