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ABSTRACT

Proposed Action and Location:

DECONTAMINATION AND DISPOSAL OF RAI'IOACTIVE WASTES RESULTING
FROM THE MARCH 28, 1979, ACCIDENT AT THREE MILE ISLAND NUCLEAR
STATION, UNIT 2, LOCATED IN LONDONDERRY TOWNSHIP, DAUPHIN
COUNTY, PENNSYLVANIA

Dr. Ronnie Lo is the Project Manager for this supplement. He may be
contacted at the Three Mile Island Program Office, U.S. Nuclear Regu-
latory Commission, Washington, DC 20555 or at -01-492-8335.

In accordance with the National Environmental Policy Act, the Program-

matic Environmental Impact Statement Related to Decontamination and Dis-

posal of Radioactive Wastes Resulting from March 28, 1979 Accident Three

Mile Island Nuclear Station, Unit 2 has been supplemented. The supple-
ment was required because current information indicates that cleanup may
entail substantially more occupational radiation dose to the cleanup work
force than originally anticipated. Cleanup was originally estimated to
result in from 2000 to 8000 person-rem of occupational radiation dose.
Although nearly 2000 person-rem have resulted from cleanup operations

performed up to now, current estimates now indicate that between 13,000
and 46,000 person-rem are expected to be required. Alternative cl
methods considered in the supplement either did not result in appreciable
dose savings or were not known to be technically feasibie.
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FOREWORD

This supplement to the Programmatic Environmental Impact Statement on the
decontamination and disposal of waste from Three Mile Island Unit 2 (the PEIS)
was prepared by the U.S. Nuclear Regulatory Commission, TMI Program Office,
Office of Nuclear Reactor Regulation (the staff), pursuant to the Commission's
April 27, 1981, Statement of Policy related to the PEIS and the requirements
of the National Environmental Policy Act of 1969 (NEPA). Assistance was pro-
vided by the Pacific Northwest Laboratory under the direction of the staff,

In the policy statement, the Commission states that as the licensee pro-
poses specific decontamination alternatives for each major cleanup activity,
the staff will determine whether these proposals, and associated impacts that
are predicted to occur, fall within the scope of those already assessed in the
PEIS. The staff may act on each proposal if the proposed activity and asso-
ciated environmental impacts fall within the scope of those assessed in the
PEIS. If an activity and its impacts fall outside of the scope of those in
the PEIS, the staff shall complete necessary reviews in accordance with NEPA.

One of the conclusions of the PEIS was that the most significant environ-
mental impact associated with cleanup would result from the radiation doses
received by the entire work force from cleanup activities. At the time the
PEIS was prepared, it was estimated that the cleanup would require 2000 to
8000 person-rem of occupational radiation dose. Since the issuance of the
PEIS (March 1981) and the Commission's Statement of Policy (April 1981), a
substantial amount of new information about the conditions inside the reactor
building has become available. Based on the new information and the apparent
decrease in decontamination effectiveness due primarily to delays in initiat-
ing cleanup, the staff now believes that the total occupational dose to
accomplish the entire cleanup could exce he range predicted in the PEIS.
(To date, nearly 2000 person-rem have bes iired.) Therefore, this supple-
ment to the PEIS has been prepared in con e with NEPA requirements.

Information for the supplement was obtained from the licensee's Environ-
mental Report and Final Safety Analysis Report (Metropolitan Edison Co. and
Jersey Central Power & Light Co. 1974), from the staff's Final Environmental
Statement for the operating license (U.S. Nuclear Regulatory Commission 1976),
from the staff's PEIS of March 1981, and from new information provided by the
licensee or independently developed by the staff. The staff met with the
licensee to discuss items of information provided, to seek new information
from the licensee that might be needed for an adequate assessment, and gen-
erally to ensure that the staff had a thorough understanding of the cleanup
operations. In addition, the staff sought information from other sources that
would assist in the evaluation, and visited and inspected th«
vicinity.

project site and

I

On the basis of the foregoing and other such activities or inquiries as

i A

were deemed useful and appropriate, the staf made an independent evaluation
t

of the TMI-2 cleanup plans and operations and prepared a draft supp lement
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mapping of radiation levels, and : sampling
acquisition of data

decontamination of surtfaces

placement of shielding

removal of sources of radiation exposure
processing of the sump water

refurbishment and testing of the polar crane
assessment of the extent of core damage

preparations for reactor vessel head removal.

Table 1.1 lists the occupational radiation doses received by workers
accident. The doses are shown by activity and year, through 1983.
1984, nearly 2000 person-rem had been received at TMI-2 from the cleanup
operation. Figure 1.1 shows the doses at TMI-2 relative to doses at all
commercial nuclear power reactors in the United States (Brooks 1983).
(Throughout this document, doses are rounded to tw« significant digits, and
current doses include those incurred up to May s 1984.)

Although worker activities at TMI-? have been ¢ lifferent
at operating power plants, the accumulative doses at TMI-2 since the acciuent
have been lower than the average doses experienced at operating reactors.
1981, the most recent year for which figures are available, the average
! rson-rem
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reactor (Brooks 1982). The collective annual doses at TMI-2
dent were 490 person-rem in 9 (some of this dose was incurre
accident), 310 person-rem in 198 160 person-rem in | :
1982, 450 person-rem in 1983, and 180 person-rem in

average dose per worker was also lower. Workers who

ation exposure in U.S. PWRs received an average of 0.6l rem in
Units | and 2, a comparable group of workers averaged 0.23 rem/person
0.11 rem/person in 1980, 0.16 rem/person in 1981, 0.4: 30 n 1982
0.89 rem/person in 1983, This data was readily | ‘
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5 the primary di 1ce between the current plan and the first
he second and hird alternatives utilize slightly different
performing the work. Cleanup of the auxiliary and fuel-handling
s already underway and, under the current plan and Alternatives 1
le. Under Alternative 3,

f the auxiliary and fuel-handling building cleanup that

require the greatest dose might be postponed until additional technology is
deve 1« Lft‘ii .

would be completed as resources are availat
those portions

[he physical and radiological conditions that affect these endeavors are
discussed briefly below, a description of the tasks involved in

each phase of clieanup.

Cleanup of the Reactor Building and Equipment
mirauup OL L SJuipPhentc

The reactor building is a cylindrical reinforced-concrete structure with
a dome top, as illustrated in Figure 2.1 Levels within the building are
referred to by elevation above

N
i

sea level. The building is entered at the
building was first entered after the
radiation doses at this elevation averaged 430 mrem/man-hr.
shielding, the removal of debris, and dec

305~-ft elevation. en the accident.

The placement of
ontamination of the building have
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reduced doses at this level to an average of approximately 140 mrem/man-hr in
mid-1983. The dose rate for normal operation, and the target for the total
cleanup effort, is on the order of 10 mrem/hr (Kanga 1983). Because radiation
sources are distributed throughout the building and are difficult to remove,
reducing the dose rate below the current level is expected to require greater
effort thar that required so far. A plan view of the 305-ft elevation is
shown in Figure 2.2.

Above the 305-ft elevation is the 347-ft elevation (the operating floor),
which is currently reached by an open stairway. (An elevator and an enclosed
stairwell are also present; however, radiation dose rates resulting from the
accident have prevented refurbishment of the elevator and minimized use of the
stairwell.) The 347-ft elevation is used to gain access to the reactor vessel
head and service structure, the fuel transfer canal, and other areas important
for reactor disassembly and defueling. Doses at the 347-ft elevation averaged
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240 mrem/man-hr following the accident. Shielding, debris removal, and decon-
tamination have reduced the average doses to aporoximately 110 mrem/man-hr in
the summer of 1983. The target dose rate for cleanup of the 347-ft elevation
is in the l0-mrem/hr range. A plan v’ of this elevation is shown in
Figure 2.3.

The polar crane, located at the 426-ft elevation, is redchcd by ladder or
hoist from the 347-ft elevation. (The elevation of the crane's cab is 418 ft,
6 in.) The polar crane, shown in Figure 2.1, is necessary for numerous
activities in support of disassembly and defueling, and will also facilitate
the transportation of decontamination equipment, directional radiation
measuring devices, and shielding materials within the building. Worker doses
at initial access to the polar crane averaged 120 mrem/hr, but through con-
siderable work to decontaminate and prepare the crane for use, the doses have
been reduced to about 80 mrem/man-hr. Doses on the reactor vessel service
structure currently average 56 mrem/man-hr.

Below the 305-ft entry level elevation is the 282-ft elevation, or
basement, shown in Figures 2.4 and 2.5. The 282-ft elevation contains large
numbers of reactor control cables, various pumps and piping systems, the
reactor coolant drain tank (in a shielded cubicle), and other equipment. This
area contained accident-generated water to a depth of about 8 feet when the
building was initially entered after the accident. Since that time, the water
has been drained, processed, and recycled for use in decontamination. Water
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from decontamination efforts on the upper levels has flowed into the basement,
dissolving additional contarination in the basement and then removing it as=
the water was pumped out. However, the numerous structures and pieces of
equipment at this level (see Figure 2.4) make cleanup particularly difficult,
and the area remains highly contaminated, with dose rates in the range of 1 to
1000 rem/hr, depending on location and distance from the floor. Although
a sample was collected from the stairway, no other entries have been made.
The basement is expected to be one of the most difficult areas in the building
to clean.

The highest measured radiation levels at the 282-ft elevation are in the
vicinity of the elevator shaft and enclosed stairwell. These structures,
which are made of hollow concrete blocks, became saturated with the accident
water and absorted radionuclides from it. The bottom of the elevator shaft is
an enclosed area that until recently contained highly radioactive water,
Radiation from the contaminants in the elevator and enclosed-stairwell area of
the 282-ft elevation have prevented use of the stairwell and elevator at upper
levels as well.

2
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Because the accident-generated water remained in the reactor building for
ceveral years, radionuclides concentratec¢ on vertical surfaces at the water
surface level. This phenomenon, commonly referred to as "the bathtub ring,"
continues to affect dose rates on the 282-ft elevation, and possibly in other
locations as well. Efforts to remove the ring by spraying from above have not
been successful in reducing general-area dose rates. Although some chemicals
may have a positive effect, it is expected that decontamination of concrete
areas will require removal of the surface coating and some of the concrete.
There is a thin layer of sludge on the floor of the 282-ft elevation,
which may contribute to dose rates, and the reactor building sump is also
expected to be highly contaminated. The sump is inaccessible for dose rate
measurement but has recently been sampled.

The cleanup of the reactor building will entail: the removal of miscel-
laneous equipment and debris that were in the building at the time of the
accident (ladders, scaffolding, tools, etc.); the decontamination or removal
of reactor-associated equipuwent (air coolers, cable trays, reactor piping,
etc.); the decontamination of building surfaces (both metal and concrete); and
varijus support activities tc ensure the safety of workers performing these
tasks and to measure the effectiveness of the cleanup activities. Cleanup
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e installation of water cleanup systems for the reactor vessel and fuel
transfer canal

e refurbishment and modification of the fuel-handling system
e removal of the plenum

e removal of the fuel

e removal of the core support structure and lower internals.

Initial visual and radiological characterizations of the reactor vessel
and core have been accomplished. Additional underhead characterization,
including dose rate measurements, visual inspection (using closed-circuit
television), cor> topography, and water and debris sampling, is in progress.

Preparations for head lift are in progress. The uncoupling of the
remaining 63 lead screws has been completed. Handling of the lead screws is
important because experience with those removed so far indicates that they may
be a significant source of radiation exposure to the workers. A test to
measure the radiation contribution from parked lead screws has shown that the
radiation from the lead screws will be reduced by the planned shielding during
and after head lift. Other preparations necessary for head lift include
disconnecting and removing cooling and electrical lines and overhead platforms
(in progress), detensioning (complete) and removing head studs and nuts,
refurbishing and installing the seal plate (in progress), and attaching the
hoisting equipment. The head will be lifted and stored away from the work
area. The head is highly contaminated, and plans have been made to shield it
during storage. Once the head is removed, the condition of the plenum will be
further assessed. Water shielding over the plenum will be provided by placing
the internals indexing fixture over it.

One or more water cleanup systems will be installed to treat the reactor
vessel and fuel canal water during defueling. These will be located in the
fuel transfer canal to use canal water as shielding. Because of particulate
and dissolved radionuclides in the primary coolant, cleanup of any water in
contact with the reactor core will be important for dose reduction and the
control of airborne contamination. Plans call for refurbishing and modifying
the fuel-handling system to accept fuel canisters. The plenum will be removed
intact or, if necessary, in pieces and stored underwater to provide radiation

shielding.

Loose, particulate fuel debris will be removed, followed by larger fuel
pleces. Fuel is normally handled underwater for radiation shielding. When
the fuel is removed, it will probably be placed in canisters in the water-
filled fuel transfer canal. These canisters will be tipped horizontally by
the modified fuel transfer equipment and passed through the fuel transfer tube
into a fuel storage pool in the auxiliary and fuel-handling building. Once
most of the fuel has been removed, the core support structure and lower
reactor internals will be removed (intact if possible, otherwise in pieces)
and any remaining fuel particles will be removed.




It is not certain what effort, if any, will be made to mechanically
remove fuel particles from the reactor piping system. Any particles that have
been swept into the outlet nozzles of the reactor vessel may be accessible
to defueling equipment through the reactor nozzles once the reactor internals
are removed.

Once all the fuel accessible through the reactor vesscel has been removed,
defueling will be complete and the transfer canmal will be drained and
decontaminated. Then primary-system decontamination can begin.

2.1.3 Decontamination of the Primary System

Directional radiation surveys indicate that reactor fuel and/or fission
products are dispersed throughout the primary piping system as finely divided
particles and/or as plating on surfaces. This material must be removed as
part of the cleanup. Section 6.5 of the PEIS contains a discussion of
primary-system decontamination. Since the completion of the PEIS, the
Electric Power Research Institute (EPRI) has funded research into the probable
distribution of radionuclides in the primary system (Cunane and Nicolosi 1983
and Daniel et al. 1983) and into physical and chemical methods available for
decontamination (Card 1983, Sejvar and Dawson 1983, Gardner et al. 1983, and
Munson et al. 1983). Although information about the distribution and removal
of contamination has thus been gained, there ig¢ little additional definitive
information on which to base a task description for primary-system
decontamination.

Decontamination solutions may transport radiorculides from highly con-
taminated areas to less-contaminated cnes. In some cases, plateout may occur
in the decontaminated areas, resulting in increased dose rates. For this
reason, the most highly contaminated portions of the system, such as the
reactor vessel and piping to the pressurizer, may require mechanical decon-
tamination by grit blasting or other methods before, or in place of, full-
system chemical decontamination.

Whether chemical or mechanical methods are used and whether the system is
decontaminated all at once or section by section, primary-system decontamina-
tion will entail most or all of the following in-containment activities:
opening the reactor coolant system, making connections to the reactor piping,
and introducing and removing decontamination agents or equipment.

2.1.4 Cleanup of the Auxiliary and Fuel-Handling Building

The auxiliary and fuel-handling building has two parts that are separated
by a common wall. One part contains tanks, pumps, piping, and other equipment
for the processing and storage of water for the reactor and primary cooling
system and for the treatment of radiocactive wastes. The other part contains
fuel-handling and storage equipment and facilities. The general layout of the
auxiliary and fuel-handling building is shown in Figures 2.7 and 2.8.

2.11



T1°2

-

SAMPLING LINE SHIELD

TRANSHER TURE

AND VALVE

111l ]
1111

11

rrrereey

SPENT FUEL

DATE SPENT FUFL b4

TRANSFER TUBE AND VALV

NEW

FUEL -

-

[ m" ai MAKE UP AND PURIFICATION VAL VE ROOM

|

MAKE ¥
PR

DE MIN

@

@d

M AND

ANAL YZER

0 U

SPENT FUEL COOLERS

— s — —
09
FILTERS BORATED WATER SPENT bt

: L ) - J -

RECIRC PUMP COOLING PUMPS

SPENT
Fus
PO

FILTERS

G

TN

ELEVATOR

4 ' CONCENTRATED LIQUID -
wastepume | ] &

O

Racksd

a

o
VALVE ROOM VALVE ROOM
RADWASTE
DISPOSAL
ONTROL
PANEL
- Y4 - "
E HORATING
VALVE £ AN £ ANE O NASTE -
ROOM HOLD UP TANK PUMPS
L—J L——‘ \Q

REACTOR BUNDING

N - L3 E L 13
N MP .
NUCLEAR SERVICE COOLERS ﬁ
L O 480 v SUBSTATION

MOTOR CONTROL CENTER

SUMP PUMP FILTI RS

FIGURE 2.7.

Plan View of Auxiliary and Fuel-Handling

(305-ft elevation)

Building




i -

£l

FIGURE 2.8.

Cutaway View of Auxiliary and Fuel-Handling Building



The interior of the auxiliary and fuel-handling building was severely
contaminated by radioactive material as a consequence of the accident. Piping
systems that interface with the reactor coolant system were also highly
contaminated. There are 26 such systems in the auxiliary and fuel-handling
building. Some flushing has been done, but major decontamination efforts are
still required. Cleanup of the building entails the tollowing activity: the
removal of miscellaneous equipment and debris that were in the facility at the
time of the accident (ladders, tools, portable equipment, etc.); the decon-
tamination or removal of installed equipment (piping systems, air conditioning
and exhaust equipment, cable trays, electrical and lighting equipment, etc.);
the decontamination of interior building surfaces (both metal and concrete);
and the removal of contaminated sludge and resins. In addition, various
support activities must be performed to ensure worker safety and to measure
the effectiveness of the cleanup.

Cleanup activities in the auxiliary and fuel-handling building started
shortly after the accident and are currently underway. Considerable debris
and equipment have beer removed, and decontamination of the building and
remaining equipment has begun. Because most of the interior surfaces (walls,
floors, etc.) are composed of uncoated concrete, radioactive materials have
penetrated or leached into the surfaces to varying depths. The use of high-
and low-pressure water sprays, wet vacuuming, concrete spalling, and manual
wiping has reduced both the level of smearable contamination on building
surfaces and the dose rates in halls and normally occupied areas. Some
temporary dose rate reduction has also been achieved by shielding sources of
high radiation (e.g., floor drains, the elevator shaft, and various valves,
piping, and pipe dead legs). Internal decontamination of tanks and piping
remains to be done, including the purification demineralizers, where contami-
nated resin has remained since the accident. Cleanup cof several of the
higher-dose-rate cubicles alsoc remains.

Support activities in the auxiliary and fuel-handling building include:
perform radiation surveys to measure the progress of the cleanuvp effort;
identify the need for shielding and/or further decontamination; and provide
lighting and utilities. Support activities are also required for the repair
and maintenance of equipment used in the cleanup of the facility and for the
repair of piping leaks to eliminate sources of additional contamination.

2.2 CURRENT CLEANUP PLAN: DOSE REDUCTION FOLLOWED BY DEFUELING AND
DECONTAMINATION

The licensee's program for cleanup of the TMI-2 reactor building, as pre-
sented in Figure 1.4 of the PEIS, assumed extensive decontamination of the
reactor building to significantly reduce the radiation levels prior to reactor
disassembly and defueling. This sequence has been revised for several rea-
sons, First, the reactor building decontamination to date has been less
effective in reducing dose rates than was originally anticipated. Second, the
presence of the damaged fuel in the reactor core constitutes scme risk, pri-
marily to workers in the reactor building (the risk results from uncertainties
in the core configuration and the remote possibility of a boron dilution
incident potentially leading to recriticality of the core). Third, the
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e removal of the reactor pressure vessel head

e installation of high-volume cleanup systems for the water in the reactor
vessel and fuel transfer canal

¢ refurbishment of the fuel transfer canal in the reactor building and of a
fuel storage pool in the auxiliary and fuel-handling building

e removal of the reactor vessel upper internals ‘plenum)

e removal of the reactor fuel, followed by its placement in containers and
transfer to the fuel storage pool

e removal of the reactor vessel lower internals (core support assembly),
followed by removal of remaining debris from the reactor pressure vessel
and draindown and decontamination of the fuel transfer canal.

Removal of the Reactor Vessel Head. Preparations for the removal of the
reactor pressure vessel (RPV) head are currently under way. Preparatory
activities directly related to APV head removal are expected to include:
1) controlling the level of the primary-system water; 2) decontaminating and
inspecting support equipment and systems needed for head removal (mostly
completed); 3) characterizing radiological conditions under the RPV head to
ensure that the contamination and dose rates resulting from the head lift can
be safely handled (completed); 4) removing the missile shields shown in
Figure 2.1 (completed); 5) detensioning (in progress) and removing the RPV
head studs; 6) refurbishing the reactor internals indexing fixture (in pro-
gress) and placing it on the vessel after the RPV head lift; and 7) fabricat-
ing a cover plate for placement on top of the installed indexing fixture (in
progress). Also, as part of the underhead characterization, one control rod
drive mechanism has been removed. All lead screws have already been uncoupled
and will be parked in the RPV head service structure and removed later, if

required.

When preparations are complete, the RPV head will be lifted with the
polar crane to gain access to the reactor vessel internals and the fuel. It
will be placed on the storage stand with shielding. If dose rates or con-
tamination warrants, the transfer canal can be filled to facilitate head lift.
The internals indexing fixture and a cover will then be installed on top of
the reactor vessel to facilitate water shielding of the plenum and to provide
a work platform for plenum inspection activities.

Installation of High-Volume Water Cleanup Systems. High-volume water
treatment capabilities will be needed to clean particulate and dissolved
radionuclides from water in the primary system and the fuel transfer canal
both before and during the reactor disassembly and defueling. Although the
submerged demineralizer system (SDS) currently in operation at the site is
processing primary coolant, it does not have sufficient capacity to support
defueling. Two separate systems are planned, each with a capacity of about
400 gal/min for filtration and 60 gal/min for ion exchange. Preliminary
designs indicate that one of these systems will treat only reactor vessel
water, and the other will treat water in the fuel transfer canal (Devine
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Fuel Removal. Once the plenum assembly has been removed, defueling
equipment will be installed in the canal area and the fuel will be removed.
The fuel removal plans have not yet been finalized because investigations of
fuel conditions are still in progress.

The reactor vessel defueling sequence will involve removing only that
fuel material within the reactor vessel--not material that may be lodged in
other locations within the reactor primary system, such as in the coolant
piping. The removal of fuel and particulates from other portions of the
reactor primary system are discussed in Section 2.2.1.3.

The TMI-2 core contained 177 fuel assemblies. While their exact condi-
tion is uncertain, current information indicates that there are no intact fuel
assemblies. The fuel is assumed to be in a combination of the following
configurations:

e fused sections--portions of fuel assemblies fused to each other or to
structural components in such a way that they will have to be
mechanically separated

e core debris--includes relatively large pieces that can be mechanically
handled, and smaller pieces that will have to be hydraulically vacuumed
and filtered.

The initial step of defueling will be the removal of the core debris, to
clear the working area in preparation for the removal of large pieces of fuel
assemblies. The small debris will be removed first, followed by accessible
loose debris that is larger than pellets but small enough to be placed in
canisters. These canisters will be temporarily stored underwater in the
transfer canal, then moved underwater through the transfer tube to the
underwater spent-fuel storage racks in the fuel-handling building. This will
provide space in the transfer canal for subsequent defueling operations.
Large fuel pieces will then be removed using remote manipulators and/or
long-handled tools. Adjacent pieces may need to be separated in order to be
removed.

Removal of Lower Internals. The core support assembly is a large,
basket-like component in the reactor vessel that supports the fuel elements
and directs the entering reactor coolant towards the lower portion of the
reactor core. Along with the removal of fuel from the reactor vessel, fuel
particles will be removed from the lower internals. Then the core support
structure will be removed using the internals lifting fixture and polar crane,
if possible. If conditions require, it will be cut up for removal. As the
core support assembly is removed, remaining fuel debris will also be removed
and placed in transfer containers.

Although the fuel and reactor core material is highly radioactive, the
depth of water over the core should shield workers from all but dissolved or
very finely divided debris that becomes dispersed in the coolant. The reactor
water cleanup system is expected to remove this material and provide cleaned
coolant in the vicinity of defueling workers. Defueling will, however,
require that workers spend considerable time in containment, during which they
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progresses, because removing a single large source has a much greater effect
on dose rates (per worker hour expended) than removing numerous smaller
sources.

2.2.1.5 Auxiliary and Fuel-Handling Building Cleanup

The overall objective of the cleanup effort in the auxiliary and fuel-
handling building is to permit access to all portions of the building. Access
has been limited because of surface and airborne contaminaction and radiation
exposure from confined sources {radionuclides inside pipe runs, resin columns,
dead legs. holding tanks, etc.).

Mechanical and chemical decontamination techniques will be used inside
tanks and piping and on equipment and building surfaces. The removal of
contaminated items that are still in the building, such as portable equipment,
insulation, sludge, resins, and miscellaneous debris, will facilitate cleanup.
Some concrete spalling has been done and more will be required, particularly
on the concrete surfaces that were below the accident water level or were
otherwise exposed to contaminated liquids. Hollow-concrete-block walls may
have to be removed. The building will require some additional general
cleanup, primarily of overhead areas and of cubicles and their contents.
As in the reactor building, cleanup may be hampered by recontamination, and
covering decontaminated areas with protective materials may be important.

The cubicle areas will be the most difficult to decontaminate because of
the concentration of equipment (tanks, filters, piping, etc.), the crowded
work space, the need for special shielding (e.g., lead blankets), and the high
contamination and radiation levels. The makeup and purification demineralizer
cubicles may be the most severely contaminated because of radionuclides that
were deposited in the in-line filters and demineralizer resins during the

accident.

The decontamination plan presented in the PEIS postulated complete decon-
tamination of the auxiliary and fuel-handling building using conventional
decontamination methods, including water flushing and hydroblasting (high-
pressure water flushing). Experience has indicated that these methods are not
effective in reducing dose rates and are not as rapid as originally

anticipated.

2.2.2 Occupational Radiation Dose Associated with the Current Cleanup Plan

In order to determine the occupational radiation dose associated with the
current cleanup plan, a team of nuclear-operations and decontamination
specialists evaluated the work to be performed and the dose required for each
task. Each task was evaluated assuming that the tasks would be performed in
the sequence described and that occupational radiation doses would be main-
tained ALAR.A by the proper planning and execution of each task. A great deal
of information and data required for accurate estimates will become available
only during the progress of cleanup (e.g., conditions inside the reactor,
characterization of contamination). Because of this, the radiation dose
estimate is presented as a range. The upper and lower ends of the estimated

2.20



range represent the corresponding extremes of conditions based on an
evaluation of the information presently available.

Table 2.1 lists the estimated range of occupational radiation doses for
cleanup performed according to the current plan. Doses for work performed to
date and doses for waste management tasks (taken from the PEIS) are included.
Observations regarding these estimated doses are presented in the following
paragraphs.

The occupational dose incurred during performance of the dose reduction
task will effectively reduce the radiation doses to workers performing
subsequent tasks. Eliminating this task would effectively increase the doses
for later tasks.

The range of estimated dose- for completing reactor disassembly and
defueling (2600 to 15,000 person-rem) is wide because of many uncertainties
involving the removal of the reactor internals and fuel and the effectiveness
of the water cleanup systems. The pleaum may be removed intact, or an
extensive effort may be needed to section and remove it. The time required to
transfer the fuel to canisters is likewise uncertain. If the fuel is not
fused, a lower number of person-hours and a lower dose would be expected.
However, if much of the fuel is fused, the dose would be much higher. The
transfer canal will contain myriad small particulate sources of radiation that
will be removed by the water cleanup system during defueling. If these
sources are kept well underwater and transferred to fuel canisters by the
water cleanup system, dose rates will be low. However, if a significant
vortion of these particulates forms a film on the surface of the water in the
.ransfer canal, the average dose rate for the workers could be much higher.

TABLE 2.1, Estimated Occupational Radiation Dose
for the Current Cleanup Plan

Task Person-rem
Dose Reduction Program 2,000-5,100
Reactor Disassembly and Defueling 2,600-15,000
Primary-System Decontamination 56-970
Reactor Building and Equipment Cleanup 5,900-21,000
Auxiliary and Fuel-Handling Building Cleanup 500-~1,400
Utility and System Maintenance 100-200
Waste Management and Transpottation(a) 97-485
Dose To Date 2000

13,000-46,000

(a) From the PEIS.
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he processes for primary-system decontamination have not yet been

identified by the licensee. The occupational dose required will be a function
of the number and type of dead legs (sample ines and other areas of
restricted flow) that workers must flush, the numt )f repeat processes that
must be performed, the occurrence of spills resulting from leaks in the

system, and the waste-handling method used.

Cleanup of the reactor building and equipment will result in an estimated
5,900 to 21,000 person-rem of occupational radiation dose. As much as 80X of
this dose is associated with cleanup of 2 282-ft elevation. This estimate
assumes that considerable decontamination of this elevation is performed from
the 305-ft elevation through floor penetrations prior to entry into the 282-ft

elevation. As an alternative, immersion decontamination, accomplished by

filling the basement with water or other decontamination solutions and pro-

cessing the water on either a batch or a continuous basis, is being considered
but was not evaluated due to limited knowledge of s effectiveness. Exten-
sive use of robotics on the 282-ft level would also reduce the dose to
workers. The robotic option is explored further as Alternative 3

Final cleanup of cubicals and systems in the auxiliary and fuel-handling
building, including the processing of decontamination waste from system and

{

tank cleanup, is estimated to require between 500 and 1400 person-rem.

The maintenance of utilities, communication system and other essential
gservices during the cleanup is expected to require an additional 100 t«
5 1
200 person-rem, depending on the frequency of breakdowns and the duration of
the cleanup effort.

Approximately 2000 person-rem have already been incurred during cleanup
operations through May 11, 1984. 1In the opinion of the staff, if cleanup goes
well, it might be completed at the low estimate of 13,000 person-rem. How-
ever, even if additional problems continue to arise, cleanup should be com-
pleted at less than the high estimate of 46,000 person-rem.

. OB APTOR 1 . S — T B ANIID
ALTERNATIVE : EXTENSIVE CLEANUI

As mentioned earlier, the initial cleanup plans discussed in the PEIS
called for extensive decontamination of he ctor building and equipmen
prior to defueling. It was believed at *he i ) EIS was prepared
such decontamination could be accomp'ished largely v water flushing
hydroblasting (high-pressure water fluhing). Experience to date has
cated that these activities are less e’ fective at reducing dose rates than
been anticipated, probably because contamination is embedded deeper in sur-
faces than was ex because of delays in beginning cleanup.

This alternative to the current cleanup plan call for meeting the
initial dose reduction goal of about 10 mrem/hr in occupied areas through a
combination of aggressive decontawinaticn, equipment removal, and shielding.
Once this goal is met, the reactor would disassembled and defueled and the
primary system would be decontaminated. [n this section, the procedures and

work sequence for decontaminating the nd equipment, disassembling




and defueling the reactor, and decontaminating the primary system are out-
lined, and the impact of this alternative on occupational dose is discussed.

2.3.1 Tasks and Sequencing of Alternative 1

Under this alternative, decontamination of the auxiliary and fuel-
handling building would be as described in the discussion of the current
cleanup plan. The sequence of decontamination operations in the reactor
building would consist of first removing debris and heavy deposits, and then
cleaning the exposed surfaces. Cleanup efforts would begin at upper levels
and proceed downward to minimize recontamination. The majority of the
building-cleaning effort would precede defueling; however, some final cleanup
would be required following defueling and primary-system decontamination.

2.3.1.1 Reactor Building and Equipment Cleanup

Cable trays, overhead lighting, and electrical conduits are known to be
significant sources of occupational radiation exposure. Water flushing and
hydroblasting are not particularly effective at decontaminating these sources.
Unless some alternative method of chemical decontamination, such as foam
cleaning or freon cleaning, proves effective, the equipment would have to be
removed to @oliminate these sources. Removal of the equipment would require
the identification and replacement of instrument and control cables required
for satety, and the installation of temporary lighting and electrical outlets
needed to operate decontamination and defueling equipment. Chemical decon-
tamination or removal of the reactor building's air coolers would also be
required. Floor drains would have to be chemically decontaminated, the
surfaces of concrete floors and walls would have to be removed by spalling,
and other aggressive decontamination actions would be required. Some shield-
ing of primary piping and other sources would also be required to reach the
dose rate objective.

Such an extensive cleanup program would require extensive planning,
testing, and source identification as well as a substantial number of workers
in contaioment. Large occupational doses would be incurred early in the
cleanup effort. This approach would delay the start of fuel removal for at
least 1-1/2 years and possibly considerably longer, depending on the
difficulties encountered.

2.3.1.2 Reactor Disassembly and Defueling and Primary-System
Decontamination

Under Alternative 1, disassembly and defueling of the reactor and decon-
tamination of the primary system would involve essentially the same tasks as
described for the current plan. The difference would be that these tasks
would be performed in lower radiation fields, with only a small dose contri-
bution from radiation sources associated with the building and equipment other
than the reactor primary system. During building cleanup, the primary coolant
would be processed in small batches through the SDS system, as is now being
done. This additional processing beyond what has already been done is
expected to have a negligible effect on the quantity of radicactive material
handled during defueling, or on the dose rates from this material. Theoreti-
cally, the longer radioactive materials are in contact with reactor piping,
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the greater the extent of radionuclide migration into the oxide layer of the
piping and the more difficult decontamination becomes. In view of the con-
siderable time between the accident and decontamination of the primary system
(under all options), the delay required under this alternative to allow for
building cleanup would have little effect on the ease or effectivness of
primary-system decontamination. Much of the dose received during primary-
system decontamination is from material in the primary system rather than
sources in the building. Therefore, the dose for primary-system decontamina-
tion in this alternative is only slightly less than the dose for the same task
in the current plan.

Additional building decontamination would be required during and follow-
ing both defueling and primary-system decontamination to maintain the dose
rates achieved during the initial building and equipment cleanup phase. This
recleaning would result in additional occupational radiation doses.

2.3.2 Occupational Radiation Dose Associated with Extensive Cleanup Followed
by Defueling

The occupational radiation dose associated with this alternative was
estimated in the same manner as was the dose for the current cleanup plan and
is shown, broken down by tasks, in Table 2.2. The dose reduction task called
for in the current plan does not appear in Table 2.2 because any of those
activities required as part of Alternative | would be performed as part of the
reactor building and equipment cleanup, not as a separate task.

It was assumed that considerable equipment would need to be removed in
order to achieve the goals for this alternative. Because fuel remains in the
reactor, certain safety systems are required. The preservation or replacement
of these systems would require a very large number of man-hours in containment
and a corresponding increase in worker doses.

TABLE 2.2. Estimated Occupational Radiation Dose for
Extensive Cleanup Followed by Defueling

Task Person-rem
Reactor Building ana Equipment Cleanup 9,000-30,000
Reactor Disassembly and Defueling £820-6,500
Primary-System Decontamination 39-780
Reactor Building Recleaning 12-630
Auxiliary and Fuel-Handling Building Cleanup 500-1,400
Utility and System Maintenance 100-200
Waste Management and Transportatiun(a) 97-485
Dose to Date 2000

13,000-42,000

(a) From the PEIS.
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Even assuming release from some of these requirements, higher occupa-
tional doses were estimated for reactor building and equipment cleanup under
this alternative than undir the current cleanup plan, for the following
rea2ons:

e Worker time in containment would be required to replace some control and
utility cables to ensure that the reactor is maintained in a safe status
prior to fuel removal.

o The lack of a dose reduction program preceding cleanup would result in
the cieanup work being done at high dose rates and would require more
worker hours for completion of this operation. (Under the current plan,
some source removal is performed as part of the dose reduction program.)

Even with aggressive building decontamination, there is little assurance
that the average !0-mrem/hr target for the reactor building could be met as
long as fuel and fission product contamination remained in the primary system.
The goal would certainly not be met inside the D-rings or near primary-system
piping and components. An average working dose rate of 10 mrem/hr was,
however, assumed as the low dose rate for most reactor disassembly and
defueling tasks.

The occupational dose for primary-system decontamination was lower under
this alternative than under the current plan because of the lower general-area
dose rates. The average dose rate, however, was assumed to be somewhat above
10 mrem/hr because the workers would be close to the reactor coolant piping
for much of this work.

The task of maintaining reactor building cleanliness during defueling and
decontamination is new under this alternative. The level of effort that would
be required is difficult to estimate because it would depend on the nature of
the reactor core debris, the contamination control barriers provided, the work
practices, the process used for primary-system decontamination, and the number
and size of any leaks in the primary system. Because the dose rates for this
task would be low, the total dose involved would be relatively small.

Cleanup of the auxiliary and fuel-handling building would result in the
same dose under this alternative as under the current plan because it would be
done in the same way.

Utility and system maintenance is estimated to require approximately the
same dose under this alternative as under the current plan. The utilities
would be needed for a longer time under this alternative; however, the dose
rates involved in maintenance would decrease earlier in the cleanup operation.
If cleanup were performed according to this alternative, fuel removal would
not begin for several years.

2.4 ALTERNATIVE 2: PHASED DEFUELING FOLLOWED BY REACTOR BUILDING CLEANUP

Alternative 2 differs from the current plan and the other alternatives in
that a large portion of the fuel debris would be removed as a slurry before
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the reactor vessel head was lifted. Although there are currently no plans to
do any defueling before the head lift, this alternative is included because
it would minimize the potential for fuel fines to contaminate equipment and
result in exposure to personnel during later operations. Also, there may be
safety advantages to having the reactor vessel head in place as long as
possible because it would provide shielding to the workers performing initial
defueling tasks. Drawbacks to this alternative include delays resulting from
the design, fabrication, and testing of equipment for phased fuel removal, and
additional equipment costs.

2.4,1 Tasks and Sequencing of Alternative 2

Phased defueling would be accomplished by altering the sequence of tasks
for reactor defueling. The major tasks and their general sequence for phased
defueling are:

e implementation of the dose reduction program, as described for the
current plan (this program would continue throughout reactor defueling)

e installation of water vacuum and support equipment for removing the fuel
fines, and removal of the fines through a control rod drive mechanism
(CRDM) nozzle in the head

e preparation for reactor vessel head removal, and removal of the head,
plenum, fuel, and reactor vessel internals, as described for the current
plan

e decontamination of the primary system, as described for the current plan

e completion f the auxiliary and fuel-handling building cleanup and the
reactor building and equipment cleanup, as described for the current
plan.

2.4.1.1 Fines Removal Prior to Head Lift

Under this alternative, a fuel debris removal system would be installed
before the reactor vessel head was lifted. This system would have some of the
features of the planned system for reactor water cleanup system except that
canisters would be provided for the collection of relatively large quantities
of fuel debris, and a system would be required for observing and manipulating
the vacuum nozzle within the reactor vessel. The time required for the design
and fabrication of this system would delay fuel removal and all subsequent
cleanup efforts for at least 18 months, perhaps longer.

The debris removal system would include a water vacuum probe inserted
through a CRDM nozzle (the CRDM was previously removed for the underhead
characterization work). The vacuum would be used to remove accessible fines
and small rubble. Debris removal would be observed by closed-circuit TV
(CCTV) inserted in one of the two vacant CRDM lead screw holes (the lead
screws were removed for quick-scan and quick-look operations). The debris
removal nozzle would be controlled by a cable system similar to that used for
control of the CCTV cameras. Clarified borated water would be returned to the
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reactor vessel using a third CRDM lead-screw opening. Actual debris removal
would take only a few months unless nozzle plugging and visibility problems
were severe, in which case it could take much longer. A substantial portion
of the estimated 100,000 1b of rubble 1 inch or less in diameter might be
removed in this way.

The fuel canisters would require considerable shielding, either by
storage underwater (which might be accomplished by filling the fuel transfer
canal) or by the use of massive shielding casks. Filling the fuel transfer
canal for shielding in the near future could impede the necessary refurbish-
ment of the canal. The availability of adequately shielded casks has not been
investigated.

2.4.,1.2 Reactor Disassembly and Defueling

After the modification and refurbishment of the fuel transfer equipment
and the removal of accessible fines from the reactor vessel, reactor dis-
assembly and defueling would proceed as described for the current plan, with
the exceptions noted below. Under the current plan, every effort will be made
to perform a dry head lift because refurbishment of the transfer canal will
not be complete., If the head 1lift was delayed until the transfer canal
refurbishment was complete, as it would be under this alternative, the
incentives for dry head 1lift would diminish. A wet head lift is expected to
require less occupational dose.

Once the head was lifted, there would be much less particulate radio-
activity in the reactor coolant and therefore a diminished probability of
rapid releases of dissolved cesium from the core contents as it is disturbed.
This would lead to lower dose rates. Defueling aft-- head removal would also
involve fewer filter changes and fewer worker hours because so much material
would have been removed before head lift. Later defueling activities would be
identical to those for the current plan, except that under this alternative,
the effort required to decontaminate the transfer canal following defueling
could be somewhat lessened because of lower contaminant levels in the water.

2.4.1.3 Primary-System Decontamination, Auxiliary and Fuel-Handling
Building Cleanup, and Reactor Building and Equipment Cleanup

These activities would be unaffected by the defueling method; hence, for
these activities, all aspects of Alternative 2 and the current plan are
identical.

2.4.2 Occupational Radiation Dose Associated with Phased Defueling
Followed by Reactor Building Cleanup

The occupational radiztion dose required to perform phased defueling
followed by reactor building cleanup was estimated in the s.me manner as the
dose for the current plan. The total estimate and the breakdown by task are
given in Table 2.3. The occupational dose needed to accomplish the dose
reduction program was unchanged from that of the current plan.
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TABLE 2.3. Estimated Occupational Radiation Dose for Phased Defueling
Followed by Reactor Building Cleanup

Task Person-rem
Dose Reduction Program 2,000~5,100
nefueling Operation Prior to Head Lift 140-540
Reactor Disassembly and Defueling 2,600~-14,000
Primary-System Decontamination 56-970
Reactor Building and Equipment Cleanup 5,900-21,000
Auxiliary and Fuel-Handling Building Cleanup 500~1,400
Utility and System Maintenance 140-280
Waste Management and Transportation(a) 97-485
Dose To Date 2000

13,000-46,000

(a) From the PEIS.

The dose range for removing the fuel fines prior to head lift was
estimated assuming that either water or solid material would be used as
shielding to diminish the dose contribution from the fuel fines.

The doses for reactor disassembly and defueling would be only slightly
lower under this alternative than under the current plan, because the time
that would be required for vacuuming the fines represents only a small portion
of the time needed for fuel removal, and the dose rates in the building would
remain approximately the same. The greatest advantage of early fuel removal
would be the subsequent decrease in the quantity of particulates that could
contribute to worker dose. This decrease results ‘n the lowering of the upper
bound assumed for the dose rates for the balance of defueling. The early
removal of fines might also simplify cleanup of the transfer canal, and this
benefit is reflected in the dose estimate.

The doses for primary-system decontamination, reactor building and equip-
ment cleanup, and auxiliary and fuel-handling building cleanup would be the
same vnder this alternative as under the current cleanup plan; they would not
be affected by the fuel removal procedure considered under this alternative.
The dose required for utility and system maintenance would increase over that
of the current plan to account for the additional time that this alternative
would prolong the clcanuy. (This additional time would be needed to allow for
the design, development, construction, and testing of the equipment needed for
phased fuel removal.)
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inconceivable, such a criterion would require only that ab«
removed. The actual quantity permitted to remain during
{nterim storage were allowed, would probably be much le

Under this alternative, defueling might stop
the transfer canal, or some selected mechanical o
might required for those portions of the primary
particles.

.5.1.2 Interim Storage of the Defueled Reactor

Upon the completion of reactor defueling, the auxiliary and It
building and the containment building would be placed in an interim,
storage mode until robotic technology was available to perform the
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capabilities of available robotic devices, and othex
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between this alternative and the current plan is that these tasks would be
performed without workers routinely being in the reactor building.

Occupational doses incurred during robotic cleanup of the reactor
building, 1like those incurred during primary-system decontamination using
robotics, would primarily be those from decontaminating and servicing robots
and from waste-packaging, waste-handling, and waste transportation activities
that were not done robotically,

2.5.2 Occupational Radiation Dose Associated with Defueling Followed by
Delayed Cleanup Using Robotics

The occupational radiation dose associated with this alternative was
estimated in the same manner as the dose for the cleanup plan and the other
alternatives. The total and task-breakdown estimates are presented in
Table 2.4,

The dose reduction program and reactor disassembly and defueling would be
performed in the same way and require the same dose as under the current plan.

The primary-system cleaning nerformed by plant workers before interim
storage would consist only of the iocalized cleaning required for the plant to
be considered defueled. The extent of this activity was arbitrarily chosen

TABLE 2.4. Estimated Occupational Radiation Dose for Defueling
Followed by Delayed Cleanup Using Robotics

Task Person-rem
Dose Reduction Program 2,000~5,100
Reactor Disassembly and Defueling 2,600-15,000
Primary-System Cleaning 11-190
Utility and System Maintenance 80-160

Interim Care of Reactor Building and
Auxiliary and Fuel-Handling Building

(1.7=31 person-rem per year) 0-620(8)
Auxiliary and Fuel-Handling Building Cleanup 97-1,400
Robotic Primary-System Decontamination, 300-3,500

Reactor Building and Equipment Decontamina-
tion, and Final Auxiliary and Fuel-
Handling Building Cleanup

Waste Management and TranSportation(b) 97-485
Dose To Date 2000

7,200-28,000

(a) Based on 0 to 20 years of interim care.
(b) From the PEIS.
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In the following discussion, the four cleanup options are compared using these
four criteria.

2.6.1 Analysis of Public Safety

The safety concerns of the TMI-2 reactor are presented in the PEIS and
have not changed. Therefore, they are not discussed here. However, the
safety concerns will be substantially reduced when the fuel is removed. The
current plan and Alternative 3 (defueling followed by delayed cleanup using
robotics) are therefore preferable according to this criterion. Alternative 2
(phased defueling followed by reactor building cleanup) was evaluated because
it appeared to have some advantages for the safety of the public and the
workers. The staff now feels that any advantages of Alternative 2 are offset
by the fact that it would delay defueling by at least 1-1/2 years.

The public safety of the monitored, interim-storage phase that is envis-
ioned as part of Alternative 3 would require additional evaluation. Although
the possible release modes and affected environment are well %nown, the
radionuclide inventories that will remain after defueling, the type of care
that would be provided, and the duration of the care period are unknown. An
evaluation of the safety of this phase would therefore be premature at this
time.

2.6.2 Analysis of Occupational Radiation Dose

As illustrated in Figure 2.9, the estimated dose associated with cleanup
of the TMI-2 site under the current plan is considerably higher than the dose
associated with cleanup under Alternative 3 (defueling followed by delayed
cleanup using robotics), and slightly higher than that for Alternative 1
(extensive cleanup followed by defueling). The estimated dose for the current
plan is equivalent to that for Alternative 2 (phased defueling followed by
reactor building cleanup).

Although the lowest occupational radiation dose is associated with Al-
ternative 3, the tasks that would be performed under this alternative, through
the reactor disassembly and defueling phase, are the same as those under the
current plan. Therefore, it is not necessary to make a decision for or
against Alternative 3 on the basis of radiation dose at the present time.

The second lowest dose is estimated for Alternative 1, extensive decon-
tamination followed by defueling. The implementation of Alternative 1 would
preclude the use of robotics to perform the high-exposure job of reactor
building cleanup because the building would be decontaminated in the very near
future, before adequate robotic technology became available.

On the basis of occupational dose, Alternative 2 (phased defueling fol-

lowed by reactor building cleanup) is essentially equivalent to the current
plan.
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FIGURE 2.9. Occupational Radiation Dose to Complete Cleanup

2.6.3 Analysis of Time Schedule

The prompt removal of fuel and cleanup of the reactor building affects
worker dose, both directly because of routine maintenance and indirectly
because of ease of cleanup. An attempt was therefore made to determine the
relative effect of the current plan and the alternatives on the timing of fuel
removal and the completion of cleanup. To do this, four schedules (presented
as Figures 2.10, 2.11, 2.12, and 2.13) were prepared to reflect the plan and
the alternatives. These schedules are presented in time inteivals rather than
years. The intervals used here correspond roughly to the periods used by the
licensee in estimating radiation dose (Kanga 1983). 1If resources were un-
limited, an interval could correspond to 6 to 9 months. Under the best con-
ditions of available resources, it probably represents | year; under less
favorable conditions, 2 years. These schedules show the earliest probable
start time and the latest start time for each activity. Because of the unique
nature of many of the cleanup tasks to be performed, there is an amount of
uncertainty for the duration of those cleanup tasks. Also, because of the
sequential nature of many of the cleanup tasks (e.g., under the present plan,
fuel removal is preceded by reactor head removal and subsequent plenum
removal), the starting and finishing date of many cleanup tasks will have a
cascading effect on the starting dates of subsequent tasks. Each of the
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schedules presented in Figures 2.10 through 2.13 show an early start and early
finsih sequence along with a more pessimistic late start and late finish
sequence. However, the two sequences should not be completely decoupled. For
example, one could have an early start and finish for one task followed by a
more lengthly period necessary to complete the subsequent task. In that case,
the subsequent task would have an early start date, however, the duration of
the task will correspond to the late start and late finish interval. The
actual completion date for the subsequent task would then fall between the
early finish and late finish dates as illustrated in those schedules. The
duration of major tasks in the various approaches to cleanup is discussed
below.

Under all options, reactor disassembly and defueling must await the re-
qualification of the polar crane. Under Alternative | (extensive cleanup
followed by defueling), disassembly and defueling must also await the comple-
tion of reactor building cleanup. Under Alternative 2 (phased defueling
followed by reactor building cleanup), disassembly and the completion of
defueling must await the design, fabrication, and operation of a system to
remove fines through the reactor head. For all approaches, disassembly and
defueling (from head removal through transfer canal cleanup) was estimated to
require a minimum of 2-1/4 intervals and a maximum of 4-1/2 intervals,
illustrated in detail in Figure 2.10.

Reactor building cleanup was estimated to require between 2 and 3
intervals under the current plan and Alternative 2 (phased defueling folliowed
by reactor building cleanup). Under Alternative |, when building cleanup
would precede defueling, it was estimated to require between 2-1/2 and 4
intervals because of the need to maintain some safety systems in operable
condition. In addition, wunder Alternative 1, the reactor building would
require some additional cleaning following both defueling and primary-system
decontamination.

Primary-systom decontamination was estimated to require 1/4 to 1/2
interval following defueling for all cases in which it would be performed.
Cleanup of the auxiliary and fuel-handling building was estimated to require
from 1-1/4 intervals to 4 intervals, and utility and system maintenance is
required under all options for as long as work is going on.

As shown in Figures 2.10 and 2.13, the current plan and Alternative 3
(defueling followed by delayed cleanup using robotics) provide for the
earliest defueling, completed in 3-1/4 to 6 intervals. Alternative 2 (phased
defueling followed by reactor building cleanup) would delay the completion of
defueling to 4 to 6-1/2 intervals., Alternative | (extensive cleanup followed
by defueling) would have the greatest impact, delaying the completion of
defueling to between 4-1/2 and 8-1/2 intervals,

The completion of cleanup also varies with the alternatives. The current
plan and Alternative | are comparable in this area, with cleanup completed
between 5-3/4 and 9-3/4 intervals. Alternative 2 (phased defueling followed
by reactor building cleanup) would extend the cleanup time to between 6-1/2
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and 10-1/4 intervals. Under Alternative 3 (defueling followed by delayed

cleanup using robotics), final cleanup wight not be completed for more
30 years.

2.6.4 Analysis of Technic: al Feas 3ibility

than

The technical feasibility of the various 1lternatives was also evaluated.

Alternative 3, involving delayed cleanup by roboutics, would clearly havi

some

drawbacks in this area. Current models have suffered from r. liability prob-

lems. In addition, there is no assurance that robotic technology will

pro-=

gress to the point at which robots could perform all phases of cleanup.

However, current models are capable of some cleanup tasks, and the development

1

of more versatile models appears to be progressing rapidly.
tive 1, the ability of the licensee to meet the goals set for building
equipment decontamination prior to defueling is subject to some doubt.

in the primary system might preclude meeting these goals. The current
and Alternative 2 (phased defueling followed by reactor building cleanup)
both judged to be technically feasible.

2.6.5 Summary Analysis

The staff has determined that, in terms Ol the nature of the

involved, the current cleanup plan, Alternative I, and Alternative

within the scope of the PEIS. The interim-storage phase of Alternative
not. All of the options have advantage ind drawbacks (summariz
Table 2.5), and all would involve an occupational radiation

1

estimated in the PEIS.

Summary Ev

Criterion

Public Safety

Occupational Dose

Time for Fuel
Removal

Time for Cleanup
tjnmplu fon

Technical
Feasibility

No significant change from
The current plan and Alternative
in terms of occupational dose

Under Alterna-

and




The current plan is equal or superior to the alternatives with respect to
all criteria except occupational dose; Alternative 3 would result in a lower
occupational dose, but currently the technical feasibility of Alternative 3 is
not assured.

Alternative 1 (extensive decontamination followed by defueling) has the
drawback of delaying fuel removal. There is also some question regarding the
feasibility of meeting the lO-mrem/hour decontamination goal prior to defuel-
ing and primary-system decontamination. Alternative 2 (phased defueling
followed by reactor building cleanup) is equivalent to the current plan with
respect to public safety and technical feasibility. It has the drawback of
delaying both fuel removal and final building cleanup.

Alternative 3 (defueling followed by delayed cleanup using robotics) is
expected to be superior to the current plan with respect to occupational dose
and equivalent with respect to the time for fuel removal. It would, however,
result in an undefined, but possibly very long, delay in the time required to
complete cleanup. The safety of the monitored, interim-storage phase could
not be evaluated at the present time, but some increased risk to the public is
expected to result from delaying final cleanup. The major difficulty in
assessing Alternative 3 was in regard to technical feasibility. There is
little doubt that the majority of building cleanup could not reasonably be
accomplished using robotic technology at the present time. One can only
speculate on what the state of robotic technology will be in the 0 to 20 years
following defueling. The staff prefers to prezent Alternative 3 as an alter-
native that may warrant further consideration after defueling is complete, but
cannot be considered feasible at the present time.
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3.0 REVISED ENVIRONMENTAL IMPACTS

The most significant environmental impact defined in the PEIS was the
radiation dose to workers during cleanup operations: it was determined in the
FEIS that offsite dose is not going to be significant. The revision of the
estimated occupational dose was calculated for this supplement to the PEIS,
based on new information regarding the difficulty of cleaning up the reactor
building and the auxiliary and fuel-handling building.

In Section 2 of this document, various alternatives for the cleanup of
TMI-2 were described. Occupational radiation doses were estimated for reactor
building cleanup, auxiliary and fuel-handling building cleanup, primary-system
decontamination, reactor disassembly and defueling, and dose reduction
efforts. 1In all cases, a range of values was given for the occupational dose,
representing the uncertainty of the estimates. This section of the supplement
discusses the revised occupational-dose estimates and resulting health
effects. The discussion is divided into three sections. Section 3.1 dis-
cusses the population that would receive the occupational dose from the clean-
up. Section 3.2 summarizes the estimated occupational doses that would result
from cleanup. Section 3.3 discusses the potential health effects associated
with those estimated occupational doses.

3.1 AFFECTED POPULATION

The only population group considered in this supplement is composed of
members of the workforce who enter radiation zones at TMI-2 while conducting
cleanup operations. These workers are over 18 years old (average age is 42),
in good health, and primarily male. They are employed by the licensee and
the licensee's subcontractors, the Department of Energy and its subcon-
tractors, and the Nuclear Regulatory Commission and its subcontractors.

3.2 REVISED OCCUPATIONAL-DOSE ESTIMATES

The cumulative occupational radiation dose to complete cleanup of TMI-2
is presented in Table 3.1 for each of the four cleanup options. As diccussed
in Section 2.6, the current plan and Alternatives | and 2 are considered
acceptable at this time. Of these, the current plan represents the rost
probable course of action for *“he licensee. Regardless of which option s
chosen, three operations are responsible for 907 or more of the total
ocrupational dose associated with cleanup. These three operations are:

e reactor building and equipment cleanup
e reactor disassembly and defueling
e dose reduction.

The highest percentage of the total dose will result from reactor

building and equipment cleanup. This operation is necessary to meet the
cleanup objectives.
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Reactor disassembly and defueling will lead to the next largest portion
of the total dose. This operation is essential to the cleanup effort because
it assures public safety and provides for removal of the largest quantity of
radioactive material from the site.

The dose reduction program is associated with approximately 10%Z of the
total occupational dose for the current cleanup plan and Alternative 2. There
is no secparate dose reduction program under Alternative | because any dose
reduction work done as part of this option would be included in reactor
building and equipment cleanup. For the current plan and Alternative 2, the
dose reduction program will result in lower total occupational dose for
cleanup than if the program were not carried out. Tue dose reduction program
is part of the licensee's effort to maintain occupational radiation doses
ALARA.

3.3 POTENTIAL HEALTH EFFECTS

Occupational radiation exposure of the workers involved in the cleanup of
TMI-2 is limited by the requirements of federal regulations 10 CFR 20.
Nevertheless, even individual radiation doses less than the limit of 3 rem per
quarter may have the potential for inducing health effects in the exposed
workers or in their offspring. A great deal of data on the biological
(health) effects of radiation has been accumulated on a worldwide basis over
the past several decades. These data have been analyzed by international and
national organizations responsible for radiation protection, i.e., the United
Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR
1977), the National Academy of Sciences' Committee on the Biological Effects
of Ionizing Radiations (BEIR 1980), the National Council on Radiation
Protection and Measurements (NCRP 1975), and the International Commission on
Radiological Protection (ICRP 1977). The findings of these organizations, in
particular the findings of the Committee on the Biological Effects of lonizing
Radiation (the BEIR Committee), are the basis for estimating radiation-related
human health effects in this document.

The radiation doses which a worker involved in the TMI-2 cleanup will
experience in the course of that effort may result in somatic effects (effects
to the body of that worker) and genetic effects (effects to the worker's
yet-to-be conceived children and more remote descendents), The somatic effect
typically of greatest concern is the possibility of inducing a fatal cancer;
the genetic effects include a variety of inheritable changes that may result
in deficiencies or health problems in future generations,

Published estimates of risk factors for both somatic and genetic effects
are scattered over a wide range. The staff has chosen to use the following
factors:

e 131 fatal cancers in the exposed workers per one million person-rem
(BRIR I 1972).

e 220 genetic effects among the offspring of the workforce per one million
person-rem (BEIR III 1980).
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administrative control were imposed. In such situations, the total exposure
to the work force can often be reduced if one worker is allowed to exceed
1 rem/quarter (but not the 10 CFR 20 limits) in order to complete the task.

Fer an individual worker who gets | rem/quarter throughout an assumed
9-year cleanup period, the total dose would be 36 rem. For a person of
age 30, the probability of dying of cancer from normal causes is, as discussed
above, about be 1 in 5., The added probability of a premature death from
cancer as a result of receiving a radiation dose of 36 rem would be 1 in 210,
Thus, for the decontamination workers, the overall probability of death from
cancer would be 1 in 4.9. The equivalent decrease in life expectancy from a
36-rem dose would be about 23 days. The risk for a younger worker would be
greater, and for an older worker it would be less.

The number of potential additional genetic effects totalled over all fu-
ture generations of the offspring of the workforce is estimated to be 1 for
the minimum-collective-dose case, assuming that about one-third of the col-
lective dose is a genetically-significant dose (according to ICRP Publica-
tion 26, paragraph 80, 1977, it is assumed that about one-third of the occu-
pational radiation dose is received by workers who have offspring subsequent
to the radiation exposure). For the maximum-collective-dose case, the number
would be 3. The potential number in the workers' children (i.e., the first
generation of offspring) would be one-~third to one-sixth of the total number
of genetic effects over all generations, The normal (exclusive of occupa-
tional dose) incidence of genetic disorder in 10,000 offspring would be about
1100, BEIR III indicates that the mean persistence of the two major types of
genetic disorders is about 5 generations and 10 generations.

In the discussion above, the staff has treated the selected risk estima-
tors (131 fatal cancers, 220 genetic effects per one million person-rem) as if
they were unique, accurate values. The purpose was to make the discussion
understandable to the general public. Some commenters have proposed risk
estimators which differ greatly (see Appendix A, comment letter #20 from
Drs. Pisello ond Piccioni and its enclosure). However, the values that the
staff considers are the most reliable values are those provided by the ICRP,
UNSCEAR, and the BEIR Committee in their publications of the past dozen years,
and these values fall within a relatively small range. For the range of
annual individual doses reported for the TMI-2 cleanup through 1983, 1.e. less
than 5 rem per year, the values fall between zero and 568 fatal cancers per
million person-rem for somatic effects. The staff believes that the somatic
effects risk estimator may be considered with confidence to be in the range of
zero to about four times the value used in this document. The staff does not
consider any of the estimates to deserve representation by more than one
significant figure; the use of 3 figures here only helps identify the par-~
ticular value and relate it to its derivation.

Table 3.2 (adapted from Table 2.10 of Appendix Z of the PEIS) shows the
assortment of values for the cancer fatality risk estimator published by the
BEIR Committee and by UNSCEAR since 1971. The values range from about one
half that used by the staff to about four times as large. Furthermore, for
collective doses consisting of exposures amounting to at most a few hundreds
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4.0 CONCLUSIONS

In this supplement to the Programmatic Environmental Impact Statement,
the NRC staff has reevaluated the occupational radiation dose and the health
effects associated with the proposed cleanup of Three Mile Island Unit 2. As
a result of this evaluation, the staff has reached the following conclusions:

e All options for the TMI-2 cleanup evaluated in this supplement involve
occupational radiation doses higher than those predicted more than
3 years ago in the PEIS. The basis for these revised estimates is
increased knowledge of the conditions inside the reactor building and of
the effectiveness of decontamination and dose reduction efforts.

e The costs of the cleanup, in terms of environmental impacts, are in the
radiation exposures and potential health effects among the cleanup
workers. Despite the possible increase in radiation exposures to the
workers, the benefits of cleanup, especially reactor disassembly and
defueling, still exceed the drawbacks. The major benefit of the cleanup
will be the elimination of the continuing risk of potential uncontrolled
releases of radioactivity to the environment from damaged fuel or from
the radiocactive contamination which is distributed throughout the primary
svstem, the reactor building, and the auxiliary and fuel-handling build-

ig. It is the staff's judgment that the conclusion of the PEIS that
"cleanup of the TMI-2 facilities should proceed as expeditiously as
reasonably possible to reduce the potential for uncontrolled releases of
radioactive materials to the environment" remains valid, at least through
the defueling stage.

e Another benefit of cleanup is the additional knowledge that would be
useful for reducing the risks and consequences of possible future
accidents at nuclear power plants. This earlier PEIS conclusion remains
valid. While considerable information has already been obtained in the
cleanup to date, much more data remains to be obtained as the focus of
the cleanup is directed towards reactor disassembly and defueling. The
information to be obtained increases the understanding of fission product
behavior resulting from severe accidents, the metal-water reaction and
th2 corresponding generation of hydrogen, the management of very highly
contaminated liquid and solid radiocactive waste, the management of
gaseous radioactive waste, decontamination methodology and techniques,
radiological and physical protection of workers in highly contaminated
areas, and radiation and environmental effects on materials and equip-
ment. This information could be applied to current and planned nuclear
power facilities in a varlety of areas including plant and equipment
layout and design, accident mitigation system design, instrument location
and design, radioactive waste processing system design, surface coatings
for contamination control and mitigation of fission product releases from
severe accidencs.

e The only means identified in this supplement for substantially reducing

the occupational dose is the extensive use of robotic technology. Under
any cleanup plan that makes use of this technology, the feasibility of
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completing the cleanup will depend on developments in robotics, which are
uncertain at this time. Because the highest dose is associated with
reactor building and equipment cleanup, adoptation of this approach can
be reconsidered following defueling or when there are sufficient
developments in robotic technology.

Decontamination workers at the plant will receive a total collective
radiation dose estimated at between 13,000 and 46,000 person-rem for the
whole cleanup program. These ranges are broad because of uncertainties
about the plant conditions and about the amount of work that will be
needed to decontaminate the reactor building and its contents.

Doses to individual workers are limited by the health and safety stan-
dards in federal regulations. The ':censee has agreed to set adminis-
trative controls that are lower than the limits in federal regulations to
make sure that exposures of individual vorkers will be below the federal
limits. Estimates of potential health effects due to exposure of the
workforce have been made assuming that individual worker exposures are
within regulatory limits. In the analysis in this report, it has been
conservatively assumed that any exposure to radiation has a finite prob-
ability of causing cancer in the exposed workforce, and a finite prob-
ability of causing genetic abnormalities in the offspring of the exposed
workforce. Using the preceding range of collective dose estimates (i.e.,
13,000 to 46,000 person-rem), the staff estimates that about 2 to 6
potential permature cancer deaths may occur in the total exposed work-
force, during the remaining lifetime of the workers. In addition, a
total of about 1 to 3 potential additional genetic disorders may occur
over all future generations of offspring of the exposed workforce. The
staff has used a central value for health risk estimators in estimating
these health effects. In addition to uncertainties in collective dose
estimates, there are also uncertainties in the data base used to estimate
health effects. Using the most widely accepted range of health risk
estimators, the staff estimates that the range of potential cancer deaths
extends from 0 to as high as 26 for the highest workforce exposure
estimate. In a similar manner, the range of potential genetic disorders
extends from less than | for the lowest workforce exposure estimate to 17
for the highest workforce exposure estimate. It is important to note
that these potential cancer deaths and potential genetic effects, if they
occur, would be adeed to the expected 2,000 cancer deaths among the
workforce and 5,000 genetic effects in the first five generations of the
workers from natural phenomena, assuming a workforce of 10,000, These
potential cancer deaths and potential genetic effects, if they were to
occur, would not be statistically discernable., That is, the nuwmber of
health effects falls well within the statistical varitions of the
expected cases of cancer fatalities and genetic effects among the cleanup
workers and their offspring from causes unrelated to radiation exposures
during the cleanup.

The occupational radiation dose to an individual worker will be limited
to less than J rem/quarter in accordance with 10 CFR 20. RBased on
current experience and the licensee's more stringent limits, most workers
will receive radiation doses substantially below that limit,
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e The most dose-intensive task is reactor building and equipment cleanup,
unless this task is done using robotic technology. An early decision to
use robotics is not necessary as long as the licensee defuels the reactor
before reactor building cleanup.

e The current plan provides the most likely path for early fuel removal.
Extensive building cleanup before defueling, or the modification of
defueling methods, would cause substantial, unwarranted delays in fuel
removal, with attendant risks.

¢ The dose reduction program has substantial potential for lowering the
total radiation dose to workers during the cleanup. ALARA considerations
dictate that a significant commitment of funds and managerial emphasis
should continue to be placed on this effort.

o Reactor building cleanup concurrent with defueling can also be expected
to reduce the occupational dose by removing sources of radiation exposure
from the work place.

Other conclusions of the PE"S that do not pertain to occupational
radiation dose remain valid. The staff concludes that the cleanup should
proceed as expeditiously as possible while ensuring the health and safety of
the workers and the public. All work performed as part of the cleanup should
be done in a manner that keeps occupational doses as low as is reasonably
achievable.

“.3



5.0 REFERENCES

Alvarez, J. L. April 1, 1983. "Air Sampling in TMI Containment for Estimates
of Recontamination." JLA-2-83, Interoffice memo to T. E. Cox, EG&E Idaho.

Brooks, B. G. 1984 . Occupational Radiation Exposure at Commercial Nuclear
Power Reactors 1982. Annual Report. NUREG-0713, Vol. 4, U.S. Nuclear
Regulatory Commission, Washington, D.C.

Card, C. J. 1983. Postaccident Decontamination of Reactor Primary Systems
and Test Loops. EPRI NP-2842, Electric Power Research Institute, Palo Alto,
California.

Code of Federal R:gulations. 1982. Title 10, Part 20, "Standards for Protec-
tion Against Radiation."

Curnane, J. C., and Nicolosi, S. L. 1983. Characterization of the Contamina-
tion in the TMI-2 Primary Coclant System. EPRI NP-2722, Electric Power
Research Institute, Palo Alto, California.

Daniel, J. A., T. L. McVey, E. A. Schlomer, D. G. Keefer and J. E, Cline.
1983, Characterization of Contaminants in TMI-2 Systems. EPRI NP-2922,
Electric Power Research Institute, Palo Alto, California.

Devine, J. C. 1983. Planning Study: Defueling Water Cleanup System.
TPO/TMI-046, Rev O,

Flanigan, J. A. 1983, TMI Unit-II Reactor Building Radiological Status.
July 28, 1983.

Flanigan, J. A. 1984, TMI Unit-II Reactor Building Radiological Status.
April 12, 1984,

GPU Nuclear, Inc. August 25, 1983. Radiological Controls Procedure 4015,
Revision 4.

GPU Nuclear, Inc., TMI-2 Division, Technical Planning Department. January
1984, Data Report. Part A, Dose Reduction, TPO/TMI-053, Rev. 0.

Gardner, H. R., R. P. Allen, L. M. Polentz, W. E. Skines and G. A. Wolf.
1683, Evaluation of Non-Chemical Decontamination for Use on Reactor Coolant
Systems. EPRI NP-2690, Electric Power Research Institute, Palo Alto,
California.

International Commission on Radiological Protection (ICRP). 1977. Recom=-
mendations of the International Commission on Radiological Protection. ICRP
Publication 26, Pergamon Press, Oxford

Kanga, B. K. March 30, 1983. "TMI-2 Program Reassessment: Man-Rem Estimate,
January 1983." Letter report to B. J. Snyder, TMI Program Office.

5.1



301

Q Q,_xlmx‘t »

Metropol

cafety
A

Munson,

Letter

nson, L.

E){-“‘-U-.;\.( S

..2866, Elec




U.S. Nuclear Regulatory Commission. 1981. Final Programmatic Fnvironmental
1 ct Statement Related to Decontamination and Disposal of Radioactive
Wastes Resulting from March 28, 1979, Accident Three Mile Island Nuclear
Station, Unit 2. NUREG-0683, Vol. 1, Washington, D.C.

5.3



B T e

6.0 DISCUSSION OF COMMENTS ON THE DRAFT SUPPLEMENT

Pursuant to 10 CFR Part 51, the Programmatic Environmental Impact State-
ment (PEIS) related to the decontamination and disposal of radiocactive wastes
as a result of the March 28, 1979, accident at Three Mile Island Nuclear
Station, Unit 2, Draft Supplement 1, was transmitted in January 1984 with a
request for comments to the following federal, state, and local govarnment
agencies:

U.S. Army Corps of Engineers

U.S. Environmental Protection Agency

U.S. Department of Energy

U.S. Department of Health and Human Services

U.S. Department of Labor

U.S. Department of Interior

U.S. Department of Interior, Geological Survey
U.S. Department of Transportation

U.S. Nuclear Regulatory Commission, Advisory Panel on TMI Cleanup
Maryland Department of Natural Resources

Maryland Department of State Planning

New Jersey Department of Environmental Protection
Pennsylvania Department of Environmental Resources
Pennsylvania Department of Health

Pennsylvania Department of Labor and industry
Pennsvivania Department of Public Welfare
Pennsylvania State Clearing House.

In addition, a notice requesting comments from interested members of the
public was published in the Federal Register on January 5, 1984, and about
300 copies were subsequently distributed to individuals and organizations at
their request. The staff had two formal meetings with interested members of
the public to discuss the draft supplement and to receive comments. Those two
meetings took place in Middletown, Pennsylvania on Feburary 15, 1984 and
before the Commission's Advisory Panel on TMI-2 Cl'eanup on April 12, 1984,
The comments received from letters to the staff and from transcripts of the
two formal public meetings are reproduced in Appendix A of this final supple=-
ment, which is reserved solely for them.

The staff's consideration of the comments received and its disposition of
the issues involved are reflected i1 part by revisions in the pertinent
sections of this PEIS and in part by the following discussions, Where data
corrections suggested in the comments have been adopted by the staff, these
changes have usually been made without discussion here. The organization of
this section correspouds generally to the ordering of the chapters of the
supplement; however, the discussions of comments on similar topics are grouped
together. The comment letters to which these discussions apply are referenced
by the numbers following the title of each response; these numbers are keyed
to the Table of Contents in Appendix A.



6.1 PURPOSE AND SCOPE OF THE SUPPLEMENT

6.1.1 History of Occupational Radiation Doses and Update of Doses to Date
‘&h 338 35)

To the extent possible, the staff has grouped past doses and estimates of
future doses into general categories that facilitate the understanding of
cleanup activities. It is not the intent of this supplement to take the place
of the detailed task-by-task record keeping required of the licensee, nor to
establish occupational radiation exposure goals for various phases of the
cleanup operation. Such activities are best done by the licensee with NRC
surveillance and by the NRC regulatory staff onsite, who have available the
most current information.

6.1.2 The Financing of Cleanup (3, 35)

The question of the financing of the cleanup is important; however, it is
largely outside of the scope of this supplemenu, except for the proviso that
the supplement assumes more-or-less-continuous cleanup progress.

Past delays in processing the water and in re-entering the reactor build-
ing are thought to have contributed to the radiation dose, but those delays
were not directly funding related. Any future contamination of concrete,
rusting of metal, etc. because of delays are nnt expected to affect doses
appreciably as long as cleanup is progressing continuously., The dose that
might be incurred in correcting the effects of deterioration over an interim
storage period of tens of years has not been evaluated.

6.1.3 GPU Conduct of the Cleanup Operations (l4, 28, 32)

The ability of GPU Nuclear and their subcontractors to safely conduct the
cleanup operations is under continuous scrutiny by both the NRC staff and,
because of the importance of the TMI-2 cleanup, the NRC commissioners.

On September 29, 1980, the NRC issued a Statement of Policy w~ith regard
to the requirement of the licensee to proceed with the cleanup. It states
that "The Commission will not excuse Met Ed from compliance with any order,
regulation or other requirement imposed by this Commission for purposes of
protecting public health and safety or the environment." Although the
license has been transferred to GPU Nuclear, the successor to Met Ed. as
licensee, the commission policy still applies. Should the licensee fail to
meet its obligation, the NRC has, under existing laws, the authority to act to
ensure that the cleanup proceeds in a timely manner.

6.1.4 iilfart of Unit | and Upgrade of the Water Polisher at Unit |

lssues concerning the restart of TMI-1 are not addressed in this supple-
ment. The staff considers the restart of TMI-l, if authorized, to be wholly
independent of the TMI-2 decontamination process.
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The control rod drive mechanism lead screws that were removed were
removed at a dose between 3 and 5 person-rem each. This would be a maximum
value for future lead screws because they can be handled by crane now that the
missile shields have been moved. However, present plans are to shield the
lead screws and leave them in the head to avoid this dose.

6.2.2.2 Criticality (35)

Criticality is the name given to the nuclear chain reaction that is used
to generate power in operating reactors. It occurs when neutrons from fis-
sionable isotopes (either uranium-235 or plutonium-239) are produced in suf-
ficient quantity to promote additional fissions, which then release more
neutrons, creating a self-sustaining chain reaction. Criticality, in addition
to generating neutrons, generates heat and a variety of radioactive materials,
many of which decay with a very short half-life.

There has not been a criticality in the TMI-2 core since the reactor was
shut down at the very beginning of the accident. The risk of a recriticality
occurring now is extremely small but is not zero. Criticality is relatively
difficult to achieve because many materials that are present in the reactor
core (fission products, boron in the reactor coolant, and control rod mate-
rials) absorb neutrons and thereby tend to prevent a chain reaction. However,
a chain of events involving the dilution of the boron and the physical segre-
gation of fuel and control rod debris could conceivably result in criticality.
A criticality in the core at the present time would be dangeious for workers
in the building, and could seriously hamper cleanup beyond that anticipated in
the draft supplement. There could be some release, but this would be fairly
small because the reactor building was designed to contain such a release.

There is a vanishingly small probability of criticality in the near term,
but even that low probability coupled with the hazard of extremely long-lived
transuranic isotopes leads the staff to reject, as untenable, reactor disposi-
tion schemes that would fix the core in place for tens, hundreds, or thousands

of years.

6.2.2.3 Other Estimates (29)

Shortly after the publication of the draft supplement, GPU, in a notice
to workers, published a chronology of their past estimates of the dose to
perform cleanup. Those early estimates were GPU's internal estimates for
planning purposes and had no effect on the NRC's estimate of dose tc perform
cleanup or the NRC's decision to prepare a supplement to the PEIS. The
current GPU estimates did influence the NRC in the decision to prepare &

supplement.

6.2.3 Other Alternatives

6.2.3.1 Permanent Fixation of Fuel In Place (5, 11, 34, 35)

In the opinion of the NRC staff, there is currently no technology for the
safe, permanent fixation of the T™I-2 fuel in place. The question of the need
to remove the fuel has been dealt with several times, including in the
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time. Likewise, the initial steps in reactor building cleanup would be the
same whether the plan is to refurbish or to decommission. Thus, a decision on
decommissioning is not necessary before the irradiated fuel has been removed
from TMI-2.

6.2.4 Realism of Alternative 3 (13, 33, 35)

Alternative 3 (defueling following by delayed dismantling) may or may not
be a real possibility. Twenty-five years ago, predictions regarding the
inexpensive computers available today were not considered realistic by many
people, and technology appears to be advancing faster now than it was then.
We do not know whether the robots necessary to perform Alternative 3 will be
available; however, it is not necessary or desirable to determine at the
present time whether Alternative 3 should be pursued. The NRC rlans to study
Alternative 3, along with other options prior to allowing tne .icensee to
proceed with a significant couwitment of occupational dose for building
cleanup following the defueling operations.

6.2.5 Dose Estimates for Current Cleanup Plan (8)

The scenarios given in the draft supplement were developed to include the
full range of postulated reactor and building conditions. In determining the
value of the low-range dose estimates, a reasonably optimistic view was taken
regarding reactor building conditions and decontamination success. There is,
however, a possibility that individual tasks or subtasks might require less
dose than anticipated.

To arrive at the upper-range estimates, an exceedingly pessimistic view
was used in assessing the work to be done, the dose rates involved, and the
decontamination and shielding success likely to be achieved. It was, however,
assumed that there would be more-or-less-continuous cleanup progress and that
doses would be kept ALARA. There is, even in the high dose estimates, a
possibility that a particular task or subtask might exceed the estimate given,
particularly because the doses attributed to individual tasks are affected by
bookkeeping practices; for example, the dose to clean the transfer canal
following defueling might logically be considered part of the dose to clean
the reactor building, the dose associated with defueling, or the dose required
to prepare the primary systeu for decontamination.

The NRC believes, however, that the dose for the entire cleanup will fall

in the range given, barring unforeseen improvements such as the extensive use
of robotics, or unforeseen difficulties such as criticality during cleanup.

6.2.6 The Term "Defueling" (8)

Defueling means the removal of fuel. It will be the next major step in
the cleanup of TMI-2. The use of the term is in no way intended to be
euphemistic or to imply that the process at TMI-2 will in any way resemble a
normal refueling at an undamaged reactor.
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of Cleanup (35)
The stated end ! of cleanup is to reduce the dose rates to a level
that would be typical of operating plants. The figure of 10 mrem/hr has been
used as typical. However, it may not be beneficial to expend sufficient
worker dose to reduce dose rates to that level. Before the end of cleanup,

i
+} §

the final disposition of the facility will have been decided upon, and the end
point can be evaluated in the light of that information. If incurring worker
doses t iake the building cleaner is not cost beneficial, then the NRC, with
appropriate environmental review, would consider alternative end points based
on risk-benefit analysis and the state of technology at that time. Because
the defueling and cleanup activities planned for the next few years would be
much the ame regardless of the final dose rate, an early decision on this
point is not required.

L _EFFECTS

of Workers Involved in Cleanup (35)

number of workers that will be involved in cleanup is not
known. If cleanup ends up requiring only the 13,000 person-rem envisioned in
the low estimate and if each worker averaged 4 rem/yr, 3250 person-years
would be required. For the high estimate of 46,000 person-rem, 11,500 person-
years would be required. Realistically, a large number of workers who are
involved in cleanup and receive some dose receive much less than &4 rem/yr, so
the actual number of worker years will be greater than the values given above.
(These "low-dose" workers are usually involved in preparing procedures, train-
ing workers, processing waste, etc.)

The total number of workers will also be a function of the turnover rate
of personnel on the job. Some workers will leave for other jobs, some will
retire, and others will be contractor employees who are brought onsite as
temporary workers to do a specific job (concrete coring, chemical decon-
tamination, etc.). The estimate of 10,000 workers given in the supplement is
as good a value as is currently available, but it may be off by a large
percentage in either direction. The number of health effects estimated 1is
independent or the number of workers assumed.

6.3.2 Information to the Workers (35)

All licensees of the NRC are required to train their workers in the
adverse effects of radiation and in the principles and practices of radiation
protection. The risk information to be included in this training is described
in Regulatory Guide 8.29, "Instructions Concerning the Risks from Occupational
Radiation Exposure." The NRC has met with representatives of the bargaining
unit employees at TMI on two occasions. The licensee has likewise held two
open meetings for workers and their families. In addition, workers with
complaints are free to contact the NRC at any time and are protected from
adverse actions by the licensee.




6.2.3 Distinction Between Worker Dose and Public Dose (14)

Although the NRC is fully aware that radiation workers are also part of
the general public, radiation protection regulations have historically made a
distinction between those who are exposed to radiation of their own volition
and those who are not. (A parallel situation exists in the occupational
exposure limits for workers under OSHA regulations and the environmental
release limits permitted by the EPA.) Radiation limits are different for
workers because radiation workers are trained in tke principles of radiation
protection and are closely monitored to ensure that the regulatory limits are
not exceeded.

6.3.4 How Health Effect Estimates Can Be Made When the Mechanism of Cancer
Induction Is Unknown (27)

The staff has provided in Section 3.3 conservative estimates of the
number of cancer fatalities that may occur due to the occupational radiation
exposures during the cleanup. A range of estimates is also provided. For
more detailed information on the bases for these estimates, see the referenced
reports by the major radiation protection organizations, e.g., BEIR 1980
Chapter II.

6.3.5 Synergistic Effects of Radiation and Decontamination Chemicals (27)

Wwith a few exceptions (e.g, uranium miners who smoked), there is no
reliable evidence for synergistic effects (see UNSCEAR 1982, Appendix L).
Present estimates do not include the "synergistic effect of chemicals" except
for the fact that they do take into account the best available data on
radiation workers, and these workers were, in the main, also exposed to a
variety of industrial chemicals, in some cases probably to a greater extent
than the TMI-2 cleanup workers.

6.3.6 "Natural" Radiation (27)

Webster's New Work Dictionary of the American Language, Second College
Edition (William Collins+World Publishing Co., Inc. 1976) defines "natural"
as "1. of or arising from nature; in accordance with what is found or
expected in nature. 2. produced or existing in nature; not artificial or
manufactured....” By either of these two definitions, there is most defi-
nitely "natural radiation." The amount of radiation issuing from the earth's
crust is diminishing, and has been since the beginning of time, although the
rate of decrease is so small that it is hardly discernable during human
lifetimes. The amcunt we receive from space is, as far as we know, not
varying according to any trend other than the sunspot cycle.

The level of the natural background radiation varies widely over differ-
ent locations, with no apparent health effects to the indigenous populations.
For instance, in some areas of India where people have lived for thousands of
years, each individual receives about 1000 mrem/yr. This radiation is 100%
natural and is in addition to the approximately 1 mrem/yr received from man-
made sources. It results in no apparent adverse health effects or increased
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incidences of cancer. However, it is very difficult to study this population
relative to a svitable control population because of differences in culture,
diet, exposure to disease, etc,.

Bidnd Give the Full Range of Health Effecte (20, 31)

The text of Section 3.3 has been revised to show the range of health
effects more clearly. Drs. Pisello and Piccioni enclosed with their comment
letter (Appendix A, letter #20) a table listing a wider range of fatal cancer
risk estimators. However, as stated 1in response to comment 6.3,25, the NRC
has based its risk estimates on reports prepared by the major radiation
protection agencies.

6.3.8

The staff's genetic effects risk estimates include only those effects
which would have a significant health impact sometime during the person's
lifetime. Irradiation has been found to cause in animals the same types of
genetic ill health and deficiencies found in the populations not exposed to
additional irradiation. In humans, these may include such effects as short-
limbed dwarfism, muscular dystrophy, sickle cell anemia, cystic fibrosis,
hemophilia, and color blindness. GCross deformities are quite rare because
such severe genetic abnormalities are commonly eliminated by miscarriages and
similar processes.

6.3.9 Do Other Occupations Involve a Genetic Risk? (35)

Exposure to certain chemicals is known to cause genetic effects.

6.3.10 The Effect on the Aging Process Must Alsc be Considered (27)

No effect of irradiation at permitted occupational levels on the aging
process in people has been firmly established, other than the apparent aging
resulting from the effects of cancer. The 1980 BEIR report says, ''There is no
firm evidence that exposure to ionizing radiation causes premature aging in
man or that the associated increased incidence of carcinogenesis is due to a
general acceleration of aging." Similar views are given in [{CRP Publica-
tion 26 and the 1977 UNSCEAR report.

6.3.11 Projected Health Effects Should be Compared With the Natural Incidence
{18)

Comparisons of this type have been revised and expanded for clarity.

©.3.12 Use First Generation Risk Estimators to Calculate Genetic Effects

on Progeny (33)

BEIR 1980, in its concluding discussion to 1its chapter on genetic
effects, shows the two methods they used to provide roughly equivalent
estimates for both first generation and equilibrium effects. Nowhere do they
suggest that only first generation estimates should be used and subsequent
generations ignored.
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Public Safety Must be Considered as Well as the Safety of
A L1233 e UE LORS. e e 80 LHE S8ieLYy O3

17 3 E
(1§, 3D)

A primary yj e 0 he defueling and cleanup of TMI-2 is to assure
the public safety The potential for accidental releases of radioactive
materials has been : d in the PEIS for the cleanup.

6.3.20 Would an Exposure to Relatively Short Period of Time
T
AL

rease the Chances of
A dose of 3 rems of 1 ET (e.g. gamma) radiation is sufficiently small
that the risk estimato iven in Tables 3.2 and 3.3 are applicable even if

the exposure occurred in a very short time.

‘han 5 rem per Year

‘h}‘&h‘[, W\f}f‘_ )

and 3 rem per quarter together with the
ALARA rec r have been \ in keeping occupational exposures at
« g F

low level r va 14 § f workers. Thus there does not appear to be

a basis for reducing these

3k Estimates Should t | > Giving Credence t«

EE?EQQU:EﬁQEJiL"'”T'.&f,&bkﬂﬁugﬂuYﬁ_.*,_Wﬁ,w
The staff has chosen to base its risk estimators on those proposed by the
major radiation protection organizations such as the UNSCEAR, the ICRP, the
NCRP, and he BEIR Committee. These rganizations, in preparing their
recommended estimators, review and give due consideration to hundreds of
related scientific papers includir > works of those whe propose

significantly

n }{c.:i{}t Effect s of Irradiati y

the PEIS shows that information as authoritative and recent
I BEIR Committee was indeed considered. Section 3.3
learly why risk estimators derived from the
»d suitable. Information from the 1982 UNSCEAR

ipport this judgment.
ik Estimates Should by Prumincnt]l Presented

the unc

lence (Morbidity) and Fatalities




6.3.26 The Range of Consequences Due to the Occupational Doses Projected
In the Draft Supplement are Greater Than Indicated Therein (29, 35)

The text has been revised to show the potential range of consequences
indicated by the differences in authoritative estimators.

6.4 GENERAL COMMENTS

6.4.1 "Why Haven't Public Commencs Been Used?" (16)

One of the NRC's main purposes in iscuing the PEIS and the supplement is
to allow public review of and comment on the environmental issues of cleanup.
Public comments are taken into consideration when the staff evaluates the
licensee's proposed actions and when the commission makes policy decisions.
Comments that are beneficial have resulted in specific staff actions. For
example, comments from representatives of the bargaining unit have resulted in
reviews of the communications channel by which workers can suggest improve-
ments in cleanup actions. The modifications in communications channels that
resulted from the staff review will ultimately be beneficial in keeping

exposures ALARA.

6.5 WASTE MANAGEMENT

(35) The Department of Energy has agreed to take accident-generated
waste that it can use for research purposes, at no cost to the utility, and to
accept other accident-generated waste for which the utility will reimburse DOE
for the handling and disposal costs. Because of this arrangement, the inter-
state compacts for the handling of waste will probably affect TMI less than

they will other reactors.

(35) The dose to those who will perform research on or otherwise handle
the waste from TMI is not discussed because it is covered in the environmental
and occupational exposure evaluations of the facilities where the waste will
be dealt with. (Exposures at these facilities are also required to be as low
as is reasonably achievable considering the state of technology and the
economics of the situation.)

(35) The transportation of the reactor vessel, steam generators, and
other components that would need to be disposed of if the reactor were
decommissioned is not addressed because this topic goes beyond the scope of
cleanup. If decommissioning were proposed, the evaluation of the waste
transportation and disposal would be reviewed at that time.

(35) The Three Mile Island site has never been evaluated as a permanent
repository for radioactive waste because there has never been an intent to
make it one. At the time TMI-2 was granted a construction permit, it was
understood that all radioactive materials would ultimately be removed from the
site. Although the complexity of moving those materials has changed since
then, fhis understanding has not been altered.

6.12




APPENDIX A

COMMENTS ON THE DRAFT SUPPLEMENT TO THE PROGRAMMATIC

ENVIRONMTONTAL IMPACT STATEMENT
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BRYN MAWR COLLEGE Snyder

BRYN MAWR. PENNSYLVANIA 19010 6 J“ ." " z
OEPARTMENT OF BIOLOCY 100 - 350 additional birth defects in worker's children. In
SRS BUN 6 January 1984 the face of uncertainty among the scientific community re-
B garding radiation risk assessment, [ feel it is prudent to
Mr. Bernard Saoyder err on the side of caution.
TMI Program Office
Office of Nuclear Renctor Regulations An additional caveat must be expressed concerning
U.S. Nuclear Regulatory Commission worker safety during the TMI-2 cleanup operation. This past
Washington, D.C. 2055¢ year it has become evident that GPU Nuclear Corporation has
i economized the cleanup operation by sacrificing certain worker
Re: Worker risk during TMI-2 cleanup safety precautions to which they had acceded earlier. Hence,
i in addition to higher radiation levels than earlier appreciated
Dear Mr. Snyder, within the TMI-2 containment facility, workers are being sub-
jected to higher radiatior exposures than they might had CPU
I have just read the account of your news conference adhered to their original plan.
yesterday concerning worker risk at TMI-2 in which it was an-
nounced that estimates of total worker exposure during the clean- Again, please send me any published information
up operation have been increased from 2,000 - 8,000 person-rems or reports on reassessment of worker radiation exposure
to 13,000 - 46,000 person-rems, If these increased exposure during the TMI-2 cleanup operation and notice of upcoming
estimates exist in some written report, [ would very much public meetings on the topic in Harrisburg.

appreciate a copy.
Yours sincerely,

The public has b&®h invited to comment on these § o
increased estimates of worker exposure during TMI-2 cleanup. st
I would like to do so here and to attend NRC meetings in the Bruce Molholt, Ph.D.
Harrisburg area. Please send me announcements regarding Lecturer

time and place of these meetings.

Based upon BEIR-III, the new worker exposure
levels have been estimated to increase the lethal cancer
burden from one to 2 -6 fatalities und genetic abnormalities
in future generations from a maximum of two to 3-12. As
you know, however, there is conaiderable disagreement among
the scientific community regarding carcinogenic and mutagenic
risks inherent in person-rems. Some of this scientific un-
certainty is adequately aired in the BEIR-II report itself and
its appendices. Much more variation in risk assessment to
radiation exposure is seen if one departs from official docu-
mentation of the National Academy of Sciences and the NRC.

For the record, and perhaps erring on the side
of human health concerns, certainly presenting a conservative
extreme in radiation risk assessment, I would like to interpret
new worker exposure levels in ( rms of cancer fatalities and
subsequent birth defects according to John Gofman's estimates
(Radiation and Human Health, Sierra Club, 1981). If we apply
Dr. Gofman's estimates to the TMI-2 worker community, we
can expect 48 - 172 additional cancer fatalities and approximately
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MEETE FART MONBAT 4T T 30 F M

Anga Coes 717 AT 1801 Ravens Sreser

INTERNATIONAL
BROTHERHOOD OF ELECTRICAL WORKERS
LOCAL UNION NO. 143
-

1501 mEVERE STREET
HARRISBURG, PENNA. 17104

January 10, 1984

Mr, Lake H, Barrett
Deputy Program Directur
TMI Program Office

Dear Mr, Barrett:

I want to thank you for providing me with a copy of the
recent draft Environmental Impact Statement supplement dealing
with expected occupational radiation exposures during the clean
up of Three Mile Island Unit 2. I also appreciate your willing-
ness to meet with the Harrisburg and Central Pennsylvania Build-
ing and Construction Trades Council to provide a better under-
standing and answer questions on your revised estimates and
potential health consequences.

I want to state that this Union continues to be corncerned
that the safety and health of our members, and the general public,
will be the primary consideration during any future clean up
operation. Having read the P.E.I.S. supplement I understand
the need for increasing the original number of persons-rem required
for clean up of TMI 2 is based on information obtained during
subsequent entries intc contairment of TMI 2. 1 also understand
and acknowledge that the level of doses that clean up workers have
received at TMI 2 are lower than doses received by workers at the
majority of NRC licensed reactors. I am convinced that those low
exposure rates are due in part to the incredibly slow pace of the
clean up operation, and even though increased clean up activities
will also mean increased risk of exposure to our members, that
clean up must proceed at a faster pace in the future because the
TMI site 1s not suitable as a permanent, or extended, temporary
repository for radicactive wastes generated by the accident.

Our acknowledgement that the need for more expeditious clean up
of TMI will alsc increase the risk of exposure to our members should
not be interpreted to mean that we have no fear or concern regarding
the risk involved. My position remains that ALARA programs must
ensure that an individual's risk from occupational exposure is small
and is kept as low as is reasonably achievable. I look to both
GPUN and the NRC for assurances that increased clean up activities
will not proceed beyond the ability to assure ALARA (e.g. proper
coordination of activities to assure that one clearn up operation

L. H. Barrett -2 =

January 30, 1984
TMI Program Office

does not impact on other workers in the same area, and also that
gho}cloan up procedure never becomes more important than the
individuals performing the clean up.

The members of this Local Union and the Building Trades Council
have participated in the construction of Unit 2, as well as the
clean up work since the accident March 28, 1979. Their knowledge
of the facilities and systems in Unit 2, and their experiences to
date, working on the clean up, should be considered to be a vital
source of information during the planning and engineering phases.
Full utilization of this knowledge at this stage will result in
fewer changes to "ECM's" and elimination of unnecessary and/or
duplicated entries into containment which would increase exposure.

In summary, this Local Union is convinced that the clean up
of Unit 2 has been delayed too long. We are ready to proceed with
the task at hand. We want the safety and health of our members,
and the public, to be the primary consideration during clean up,
and we seek a procedure that wou[i reguire our participation to

the extent that we are able, toward the elimination of unnecessary
exposure,

Thank you for this opportunity to comment.

Sincerely,

L™t Ao T s

Glenn A. Schaeffer
Business Manager
Local Union No. 143, IBEW

GAS :mp
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BIOMEDICAL METATECHNOLOGY, INC.

109 MAYNARD DR . EGGERTSVILLE, NY 14226
1716)-832-4200

Januarv 24, 1984

Nr,.%ernard .1, Snyder

53 o Tihree Mile Island Proaram Office
.8, Nuclear Requlatory Commission
ERSCS v A at.en Wwashinaton, DC 20555
"wé Sy AP > T vi } “ear Nr.Snvder:
The enclosed letter to the New York Times 1s a
3 - - commentarv on the mismanagement by NRC that needlessly
endanaers the heal*h and safety of residents and workers
at ™I, If NRC took the trouble to use current risk
A estimates, it would see the futilitv of its present
clean-un nlan and would leave the rods where they helonna,
in ™I-2.
v T Y r. o g 1€ MRC would read my DIRPCT ESTIMATFS NF LOW-LEVFL
. DADIATION RISKS OF LUMC CANCEP AT TWO NRC-COMPLIANT

NUCLFA® INSTALLATIONS: WHY ARF THF NFWY RISK ESTIMATES

Pt - 20 TO 200 TIMES THE NLD NPFICIAL PSTIMATES? (mv Yale

i w \adts vaper (54,1981.,317-328, Yale Journal of %ioleoay and
¢ ' vadicine) it would find more than 30 pavers listed where
there are nositive health hazards from low-level radiation,
It .s impossible that there would be so manv indecendent
scientific renorts of hazard unless the actual risks are
about 100 “imes greater than those used bv NRC in 1ts
Aecision-makina,

Very sincerelw vours,

[twin N.3ro0ss, Ph D,
President
3i1omedical Metatechnolnqv, Inc,
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BIOMEDICAL METATECHNOLOGY, INC.

109 MAYNARD DR, EGGERTSVILLE, NY 14226
(716)-832-4200

January 24, 1984

New York Times
229 U.43r4 Streat
Mew York Citv, NY 10036

To the Fditor:

Cominn as it does almost S vears after the ™I-2
accident, the Times editorial on managenen* failures in
the nuclear industrv (Jan,22,1984) shows how lona it has
taken for the lessons of that accident to sink in, “ne
point is still missed: The reason nuclear management is
so dAifficult is that the health hazards of low-leve!l
ionizina radiation are so serious, This i1s whv a ninor
leak ar a conventional nower nlant may he repaired 1n a
few Aays while the same leak at a nuclear nlant can result
in a orolonaed shutdown, The health hazards leave little
marqgin for error: Any manacement mistake can he a fatal
mistake,

Peonle in management are no different from other
human beinqags: Not onlv do they make mistakes hut,
to mAake natters worse, thev don't like to admit it,
This 1S why the clean-un at THI-2 could he more Aanagerous
for workers and residents than the oriainal accident,
The Nuclear Peaqulatorv Commission nlan undecestimated the
radiation esposures bv a factor of at least 10 and the
health effects by a factor of 170. Althouagh the clean-up
has barelv started, MIPFC-1N60 adnits that worker exvosure
nassed 1700 person-rem althouah The lower limit for the
entire clean up was originallyv estimated at 2000, At that
time, 1 said the estimates were ridiculously low and the
NPC's new upoer limit has been raised to 44001 oerson-rem,
from 80N0,

However because NRC continues to underestimate health
risks by a factor of 100, it nersists with its oriaqinal
clean-un plan, But even the YRC acknow!edaes that the
risks to workers and residents could he virtunally
eliminated hv an ontion called "entombment® which would
keen the fuel rods on site. This option would cut Dboth
*he risks and the costs bv 99% hut would require chanaes
in NRC reaulations., For ideoloqical reasons the reoula-

tinns are sacrosant hut sansible nuclear manaqement would
change them to save human lives and hundreds of millions of
dollars.

If NRC used the risk estimates of normal science
instead of those of "official science®, cost-benefit
analvsis would favor entombment, 1In a class action suit, a
Three Mile Island Public Health fund was set » to do
studies of low-level radiation hazards, 1If t. $3,000,000
would he used for the henefit of the residents, it could
orovide definitive evidence of higher healch risks within 2
vears and avert the risk to TMI residents from the
clean-un. However this is unlikelv to hapnen hbecause the
Committee running the fund is Aominated by the ideoloay of
*official science® that *low-level radiation is harmless®,
It has just issued an RFP that virtually nrecludes research
that could settle the issue,

It is aross injustice for the money is tn he used to
fund "official science” studies hv the verv persons who
have heen the acversaries in court of lirigants seekinn
conmpensation for radiation injuries (as is likely at TMI
in the future) instead for the orotection nf the workers
amnd residents at TMI,

While :he Times editorial deplores “management by
ideoloay®, this is hard to chanae hecause it benefits
the ideoclonaists in the nuclear area, What is now
haopeninn at TMNI shows how this hurts the nublic--the
™I residents, the ratepayers, and the taxvavers are all
qoina to nav Aearly for the NPC refusal to admit its
mistake,

Very sincerely vours;
/'z’ ¥ o
Irwin D_8ross, 2h.0,

“President
Aiomedical Metatechnolonv, Inc,

P.S.: !letatechnoloqy is the technoloay for the safe,
effective, and economical use of our powerful new
technolonies.
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MAR YLAND
DEPARTMENT OF STATE PLANNING

301 W PRESTON STRERT
BALTIMORE MARYLAND 21201 2368

HARRY HUGHES CONSTANCE LIEDER
FOVEROR

January 24, 1984

Dr. Ronnie Lo

Project Manager
Three Mile Island Program Off ice

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Reply Due:

State ldentificerion Number:

February 23, 1984
84~1-2%4

State Clearinghouse Contact: Samuel Baker

RE: Draft Supplement Jealing with Occupational Radiation Dose
-~ Three Mile Island Juclear Station, Unit 2

Dear Dr. lo:

This is to acknowledge receipt of tie referenced subject. We have initiated the
Maryland intergovernmental review and coordination process as of this date. Y. u
can expect to receive review comaents and recommendatiors on or before the reply
date indicated. If you have any questions concerning this review, please contact
the staff member noted above.

The State Identification Number must be placed on any financial assistance
application form and used in future correspondence.

We are interested in the referenced subject and will make every effort to ensure
a prompt review,

Thank you for your cooperation.

Sincerely,
7 [7
"4 / J

/

Director, ryland State Clearinghouse
for Intergovermmental Assistance

Oak Fidge FTS: 576~-3171 insttute
Associatea  Post Otfice Box 117 100 Energy
Universimes  Oak Rioge Tennessee 37830 Analysis

February 7, 1984

Dr. Pred Berntha!

Commiwsioner

U.S. Nuclear Regulatory Commission
1717 H Street, N.W.

Washington, D.C. 20555

Dear Fred:

I note that NRC has modified its estimate of the number of cancers that will
be incurred among the 10,000 workers cleaning up TMI-2. According to the
newspaper account, the integrated exposure is now set at between 13,000 and
43,000 man~rems, and the new estimate of cancers is between 2 and 6. The
latter figure is obtained by aseuming the linear hypothesis with 7,000 man~
rems per cancer.

In making this estimate, MRC s ignoring the uncertainty in the cancer dose-
response at low dose. According to the BEIR-III report, one camnot exclude a
lower limit for cancer induction of zero at the low individual doses (1.3 to
4.3 rems) encountered here. A more accurate and scientifically justified
Statement by NRC would have been “the estimated number of additional cancers
lies between zero and six,” not between “two and six.” Of course, the actual
difference between a lower limit of 2 and 0 is hardly significant-——but the
psychological impact could be much greater than this. A newspaper reader who
learns that there may be Do extr caacers I should think would be less appre-
hensive than he would be were t.e NRC to state, categoricaldy, that there
would certainly be at least 2 cancers.

All of this is by way of urging NRC to re-examine its own position on the
linear hypothesis: 1 cannot object co NRC giving an upper limit to number of
cancers per man-rem; I object strongly to NRC, or anyone else, giving a lower
limit different from zero when the individual exposures are no greater than &
rems!

Best wishes for a Happy New Year!

Sincerely,
m
Alvin M. Weinberg

Director
Institute for Energy Analysis

AMW:bc
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BRYN MAWR COLLEGE
BRYN VMAWR PENNSYLVANIA 19010

DEPARTMENT OF BIOLOC Y
HOLOCH o g

130 peb-sen 8 February 1984 Comment to

Dr. Bernard J. Sayder

Program Director DRAPT SUP .

Three Mile Ilsland Program Office R

Office of Nuclear Reactor Regulation PROGEAMMATIC EMVIRONMENTAL IMPACT STATEMENT

U.S8. Nuclear Regulatory Commission

Washington, D.C. 20555 RELATED TO DECONTAMINATION AND DISPOSAL

Re: © e % Droft Sepplement | OPF RADIOACTIVE WASTES RESULTING PROM NUREG-0687

Programmatic Eavironmental [Impact MARCH
Statement Related to Decontamination 20, 1979, AETEe Seppd s Se, 3
and Disposal of Radicactive Wastes THREE MILE ISLAND NUCLEAR STATION , UWIT 2

Resuiting from March 28, (979,
Accident, Three Mile lsland Nuclear
Station, Unit 2 (NUREG-0683)

Dear Dr. Sayder,

Enclosed you will please flad my commaents
to the draft supplement PEIS for TMI-2 cleanup.

Although NRC staff has increased worker
radlation exposure expectations six-fold for the duration
of cleanup, thess maxinised expectations still fall short
of potential worker exposures dus to vast uncertainties
in status of TMI-2 plenum, lower core and reacter
vessel core support structures. Dissection of fused 8 Pebruary 1984
fuel assemblies, plenum and core support structures
will comtinuously contamibate primary coolant with
particalates and fines which must be flltered prior
to chemical decontamination via the submerged de-
mineralizer system. Worst case scemarios for worker SPune Nelials, .0,
and environmental exposures have not bean taken into Department of Biology
sccount in the draft supplement PEIS for TMI-2 cleanup.

Bryn Mawr College

In addition, newer esstimates of carcinogenic
and mutagenic risks {rom radiation sxposure have not Bryn Mawr, PA 15010
been taken Into sccount since {ssuance of the sarlier
PEIS March 1981, Flaoally, the draft PEIS insiets on
the euphemism 'defueling’ for the most hazardous phase
of TMI-2 cleanup, the delicste removal of 100 tons of
destroyed core and fuel debris.

?m‘ m YutoJ:l;c“or f}‘. y\
Enclosure

Bruce Molholt, Ph. D.
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—snLroguction,
Due to increased estimates of radiation risks to workers

during cleanuc of Three Mile Island Nuclear Station, Unit 2

(T™1I-2) the U.S. Nuclear Regulatory Commission has been re-

quired by the National Environmental Policy Act to lssue a

supplement to its original Programmatic Pnvironmental Impact

Statement dealing with the TMI.2 cleanup. Increased doses

to workers are now sstimated at 13,000 - 46,000 person-rems,

up from the original estimates of 2,000 - 8,000 person-rems.

In my commente to the draft supplement PEIS, I will
consider the following issues:

1) Are human risk estimstes valid for increased

exposures of 13,000 - 46,000 person-rems?

2) Is the upper limit of 46,000 person-rems

realistie?

3) What 4o increased risks to workers mean

when translated to nonworkers reslding near T™I1.27

&) Can the most critical phase of TMI.2 core

cleanup accurate.iy be called “"defueling*?

s) Are core decontamination procedures developed

such that worker and envircnmental exposure risks

are minioal?

§) What are the risks inherent in delayed T™I.2

core cleanup?

Although worker rigk estimates have been increased
in the 4raft suoplement PF1S, there is every reason to

believe that thess estimates are still minimal, Sisks

el

to persons residing near THNI-2 are not included in the

supplement draft PEIS and were inadequntely addressed

in the original final PEIS of Maren 108, Unless the
TMI-2 core 18 in danger of Sssuming re-criticality, there
i3 no reason from the standpoint of worker or publie
health considerations to push anead with any of the

three alternatives cutlined in the draft supplement PEIS.

-Are nuoan risk ssiinates valid for incressed sxposuras
-0 13,000 - 4£.000 person-rema?

Deupite the fact that revised nealth risk estinates
exist, ror example from the BEIR-III report (Biological
Effects of Ionizing Radiation, U.S. National Academy of
Sciences, 1980), the draft suovlement PEIS continues to
rely upon outdated nealth risk estimates for human sxposure
to lonizing rediation. In Avpendix £ ovage B.1, the staff
relies uoon risk estimates from the 19/2 BEIR report and
its own flawed statistical analysis of 1975, WASH-1&00,
which aleo concluded that a TMI.2 type acoident should
haopen once every 20,000 reactor-years.

Various risk estimates for human genotoxic effects
from exposure to ionizing radiation have been developed.
Desvite NRC etaff's ineistence that their health effect
risk estimators are "internationally accepted* (p. 114),
many internationally recognized phnysicians and healtn
ohyeioists would disagres. Por example, John Gofman, M.D,,

former Director of Lawrence Livermore Laboratories, in his

autroritative fadiation snd Humap Healtn (Sierra Club, 1981)
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the lower resctor vessel more explicitly in descriding
the three lowest levels of the vessel:

a) CORE AREA - CONDITICN LUNMKNOWN

©) LOWER GRID - CONDITION LMENOWN

¢) PLOW DISTRIBUTION - CONDITION UNKNCWN (p. 2.9)

(Emphases mine).

apvlies ¢ risk estimator of one cancer per 268 verson-rems

wnioh would translate as 170 cancer deaths from 46,000

person-rem exposure rather than the 6 deaths salculated

in the Araft supplement PEIS, In addition, Gofman's risk

sstimates would indicate 40 additional genetic defects

among worker offspring at 46,000 person-res exposure 3) Decontamination of the primary coolant may require

- e grit bdlasting of the reactor vessel and 2 ol
rather than 12 as in the Araft supplersmt PEIS, o, DR

"L_’ oer Liais “t ..b ‘\Q" Rerson-rem «ol A8F SXDQAMIA
1 ) ”

™he NRC was forced to issue its draft supplement PEIS

chemical decontamination: “.«. the most nighly ocon-
tamirated portions of the system, such as the reactor
vessel and piping to the pressurizer, mgy require

wecause data accumulated from hundreds of entries intc the mechanical decontamination by grit blasting or other

T™™I-2 containment building since 1980 have indiceted that metnods befors, or in place of, full-system chemical

worker exposures were estimated six times too low in the decontamination.® (p. 2.11, BEwphasis mine).

original PEIS, Much of this increased worker exposure o Uncertainty exists as to plenus integrity:

estirate comes from realization that the TMI.2 resctor "Clearance between the pressure vessel and the plenum
is only 50 mils (50 thousandths of anm inéh), so Lhe

f4se of nlenun regovel is still open to guestion as
the plenum may be warped.® (p. 2.8, Emphasis mine).

sore 18 largely melted, crumbled and fused, such that

workers in core removal will be sxposed to prolonged

periods of radiation which were underestimated in March
If the plenum is warped, it will ob \
1981, Yet, much uncertainty exists as to the state of Pet, will have to be cut up,
3 L which would be a pote i1y * n- 2.19)
*ne TMI.2 core, as admitted in the Araft suoplement PEIS: 1a ntially *high-dose job.* | 2.19

5 Conside 1 4 dec
Below the upper plenum there is a core void of reble umcertainty exists about decontami-

nation of th pri co \
about 5 feet whers fuel assemblies have been completely - e primary coolant by the submerged demine-

) ralizer t SDS) ™ ] loe
testroyed. Under this there 1a & rubble bed at least 180T System (3DS). This eyetes is easily dlocked

X by varticulate hich ar lanned to o b
inches in denth. “The conditions below the rubble y o 8, which are planned to 2 removed by

filtration orior to ion exchange adsorption. Yot
each step of fuel removal requl t
& cutaway view of the TNI-2 reac s TERIFOS prTIRaLTe

: and mechanical o] o - 1 rafloc
vessel, shows this uncertainty as to the condition of sevaration which will reflc

o3




A

primary coolant with fines and other particulates.
"The fuel removal plans have not yet been finalized
because investigations of fuel conditions are still
in progress.® (p. 2.19) Continual contamination
and decontamination of primary coolant by released
fines and other particulates during fuel removal
could lead tc considerably higher worker exvosures
during this critical phase of reactor vessel cleanup,
8) The mechanics of actual fuel removal ara very
poorly srticulated in the draft supplement P2IS,
None of the orizinal 177 fuel assemblies 18 intact,
Dut the exact extent of fuel pellet fusion, crumbling
or the size of debris to be encountered in the bottom
of the reactor vessel renin unknown:
) "The fuel ia ASZNRSS "© be in a combination
of the following configurations:
e fused sections--
e core debris--" (p. 2.19. Bmphasis mine)
%) "Adjacent pieces may "ead Lo Re sanarated
in order to be removed." (p. 2.19, Emphasis mine)
7) Pinally, there is considerable uncertainty as
to worker sxposure dcses which wi'll result from re-
moval of lower internals at the core support assembly,
“Aif cenditions reguire, i1t will be cut up for removal."
(p. 2.20, Empnaeis mine).
I'ne draft supplemant PEIS increases potential worker

exposure froa 2,000 - 8,000 perscn-rems %o 13,000 - 46,000

=%

person-rems as a result of decontamination of the T™I-2
reactor containment vessel and core, Upper and lower
estimates of dose differ by a factor of 3.5. Yet, as
cutlined above, for key sections of reactor vessel and
core ¢leanup, especially in the arena now refered to as
"defueling,* considerable uncertainty exists as toc what
impedimants to cleanup will be encountered once the reactor
vessel 18 dreached. Hence, it is not known wnether sensitive
seaments of the cleanup operation will take weexs, months or
even years. These uncertainties make a risk range estimate
of 13,000 - 46,000 person-rems, s J.5-fold range, righly
unlikely, Realistically, the upper extreme of tnis range
should de increased according to the worst case scenario
wnich might obtain during T™I1.2 reactor vessel and core
Sleanup.
shat kg to work w
non-work r i =

The population residing near Three Mile Igland has
been persistently exposed to radionuclide releases and
Accompanying psycnriogical stress 88 a result of the T™I.2
accident. Upon various occasions since 28 March 1979 thig
population nas been exposed to 20 million curies xenon-~-1133,
8t least 26 curies iodine-171, 200 curies tritium, 43,000
Curies krypton-85 and other radionuclides in their water
and air. The oresent cors inventory of radionuclides nas

4 cotential health threat far in excess of any previous

radionuclide exvosuras from the acoident and its after=atr
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at T™MI.2. In the radionuclide inventory are actinides,
including 150,000 curies of plutonium-241, strontium-89/90,
cesium-137, cobalt-60 and at least 150 other radionuclide
species, all of which are dangerous to human heslth.
Considerable uncertainty sexists as the the state of
the plenum, lower core and lower internals of the core
support assembly which will determine the difficulty of
Aecontanmination and extent of worker radiation exposure
(see previous section, pp. 3-6). This same uncertainty
translates as potential increased non-worker exoosures
in residents living near Three Mile Island. There are
two potential sources of increased radiation exposures
to persons residing near TMI.2 as a result of further
stages of the cleanunp operation:
1) Prom unforeseen mechanical faiiure to heavy
equipment during delicate stagea of plenum, core
or core-support removal. These mechaniocal failures
sould include unpredictable lodgings or droppings
of large sections of the fused core during attempted
removal which would have high potential for both
worker and environmental contasination and cause
gsemi-permanent breach of the containment vessel.
2) Prom underestimated levels of potential en-
vironmental contamination even in the absence of
ascidents 4due %0 the uncertainties of plenum,
core and core-support configurstions.

Helease of revised worker exposure estimates in draft

supplement i of the PEIS has already exacerbated psycnological

P

stress of residents in the T™I.2 community. There would

be irreparable harm, both to the psychological health of
the population residing near TMI-2 and to the regard this
oopulation has for the U.S, Nuclear Regulatory Commission

if, two ysars hence, a second 4draft supplement to the PEIS
were issued according to NEPA mandate, because, upon entering
the cors, worst case scenario calculations presented worker
expojures well in excess of 46,000 cerson-rems.

San the goet critical ohage of TMI-2 core cleanup acqurately
e called *defueling?

Normally overating nuclear power reactors are defueled
approximately annually and generally involve the replacement
of about one-third of the spent fuel assemblies with fresh
fuel rods. The operation is conducted entirely by remote
control thraugh a fuel canal adjecent to the reactor vessel
and spent fuel r~ods Are then stored still submerged in poole
ad joining the reactor.

This is far from the scenario at present at TMI.2. The
fuel canal cannot be used for “"defueling® since none of the
fuel sgssemblies which normally pass through this cansal are
intact, Instead, cranes, grappling hocks, sawe, torches
and other separation and removal devices for the entirely
decomposed core must be apblied from adov- through lifting
of & potentially warped plenum after reactor head removael.

It is euphemistic at best, frauduient at worst and certainly
misleading to refer to this most hazardous phase of the TMI.2

cleanup cperation as defuellng. FPerhaps rgmoval af Luel 4debris
more acourately conveys the real situation.



gore 4 mina

orocedureg develoved such Shal
worker snd environmental exnosure risks are Runimall

In the face of overwhelming ignorance concerning the
intexrities of TMI-2 plenum, core and core-support, prudence
4ictates proceeding cautiously such that worker and environ~
mantal contaminations are kept to a minimum. This is not
the tenor of the draft supplement PEIS:

1) * .. it is still the conclusion of the staff,

as it was when the PEIS was completed, that cleanup

ahould orocesd 83 expeditigusly a4 20saible to reduce

the potential for release of radicactive materials to
the envircament and to ensure that TMI.2 does not be-
come & long-term radiocactive waste dlsposal site.*

(pp. Av.v, BEmphases mine).

Neither reason =xpressed supports the staff's conolusion,

"‘Expeditious”® cleanup may well release more radionuclides

to the snvironment than cautious cleanup, for the reasons

sutlined orevicusly in these comments. Cautious cleanup

by no means argues for estadlishment of ThI-2 as a perma-

nent repository for high level radioactive wartes any more

thnan storage of spent fuel assemdlies on-site at many other

nuclear reactors renders them long-term radioactive waste

Alscosal sites. In succumbing to this reasoning, NRC staff
guilty of a simplistic *now or never® approach, whioh,
the face of considerable uncertainty seeas imprudent
best,

2) "Puel renovel delays are considered undegirable
because the Yuel continues to pose a ootentlal risk to

workers and the oublic and decause informal‘on obtained

die

from examing the fuel i3 expected to be useful in improving
the safety of other nuclear power facilities.® (p. 1iv).
Here again NRC staff's reasoning for expeditious cleanup

seems flawed. Of course fusl in the destroyed core is a

potential risk to workers and to the publie, but that potential

is all the more realized upon core decontamination and removal

of nighly hazardous high level radwastes. If hastily or im-
prudently avproached, this "potential risk® becomes real risk
and, hence, does not Justify remcoval.® Ae to the usefulness
of the nighly melted and crumbled core for didactic purooses
in imoroving the safety of other nuclear power facilities,
this may be a useful argument for obtaining Japanese invest-
ment in core cleanup, but it 18 hardly an argument that ex-
veditious cleanup 1s least risky, wnich is the subject of
this draft supplement to the PEIS.
What are the riaks innerent Jo :.]l”d *v‘_w gora & ..nl-nv
Implied throughout the draft supplement PEIS are the
dangers of delaying core cleanup above and beyond the ex-
plicit reason stated, Is there a danger of re-criticality
in the core at TMI-2?7 Jhen this same question was posed
Auring commentary to the initial PEIS, the possibllity was
strongly denied, If, now, this is a real danger, or if the
NRC staff assesses !t may become a danger in the near future,
this danger of re-criticality of the TMI.2 core should be

reslistically included in the final suoplement PEIS,

#This same ploy was used by NRC staff to Justify xryptone8$
venting in June-July 1980, to protect the public fros
accidental krynton-85 releases!
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Lonclusiong

Despite trne fact that worker dose estimates have
increased six-fold since the original PEIS on TMI.2
cleanup, the NRC staff in its draft supplement retains
its original conclusion that cleanup proceed as expvedi-
tiously as possible. The NRC staf!'s reasons for re.en-
tion of its earlier conclusion appear invalid. The
potential for release of radioactive meterials into the
environment 1s exacerbated by core cleanup rather than
decreased, unless the core is in danger of re-criticality,
a potential danger not addressed in the draft suocplement
PEIS. An alternative cautious cleanup procedure which
maximizes worker protection would not emhance the chances
that TMI.2 becomes a long-term radiocactive waste disposal
site.

Purthermore, new genotoxic human dose assessments
have deen made since the last PEIS which were not taken
into account in the draft supplement (Gofman, 1681).
These risk assessmants when applied %o 46,000 person-
rems translate at 170 additional cancer deaths and 40
additional geretic defects among children of the 10,000
TMI.2 cleanup workers. Similar higher risk assessments
must be aoolied to the environment and to the risk for
already aggrieved residents living near TNI-2.

In ite final suoplement PEIS, it is recommended that
the NRC staff substitute the misleading "defusling” with

"removal of fuel debris*® and seriously consider ovhased
plenum, core and core-suoport removal strategies which

maximize worker and nearby resident safety,

=11~
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February 13, 1984

Dr. Ronnie Lo

Three Mile Island Program Office
U.S. Nuclear Regqulatory Commission
Washington, D.C. 20555

Dear Dr. Lo:

I am in receipt of the TMI EIS draft supplement regarding
occupational radiation doses. Clearly I am supportive of utilizing
any methodlogy that provides for the lowest possible person-rem
doses .

However, as the representative of a large number of people
directly down the Susquehanna from TMI, I believe the ultimate
goal at the TMI clean-up is to accomplish the clean-up in as
safe and quick a manner as feasible. The people of Pennsylvania,
as well as those of us downstream, must be vitally concerned that
delay in the clean-up process continues to furce us toward event-
ualities that none of us want to see. First, the structural integrity
of Unit 2 continues to deteriorate as time passes. Secondly, failure
to clean-up expeditiously, brings us closer to the time when, finan-
cially, utilizing the TMI site as a long-term disposal site will
appear more attractive. This must not be allowed to occur.

Thus, I would urge the NRC to approve the safest methodology
possible, while not jeopardizing the clean-up process.

Thank you for your cons.ideration.
Sincerely,

/

Catherine I, Rile
Senator
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DIVISIONS OF NUCLEAR MEDICINE AND RADIATION HEALTH SCIENCES

THE JOHNS HOPKINS MEDICAL INSTITUTIONS

415 NORTH WOLFE STREET

BALTIMORE MARYLAND 21205-217%

91’V

February 13, 1984

The Honorable Arthur E. Morris
Mayor, City of Lancaster

120 N. Duke Street, P.0. Box 1559
Lancaster, Pemnsylvania 17603

Dear Art:

Anticipating our meeting last night at Harrisburg, the Maryland Govern-
or's Committee on TMI met on Febriary 6, 1984 with officials of the
Department of Natural Resources of the State of Maryland and approved
unanimously the draft response of the State of Maryland to the Supplement
to the Programmatic Environmental Impact Statement (NUREG 0683). A copy
of the Maryland opinion is attached. -

Despite the fact that the meeting in Harrisburg lasted 5 hours, [ was
unable to present this written opinion to the Panel. Therefore, [ would
be most gracteful to you if you couid attach the Maryiand response to the
recorded transcription of the Harrisburg meeting.

The Maryland response is a draft in that the Governor of Maryland has not
yet had the opportynity to review the actions of his advisory committee
which [ chair.

Since ! will not be able to attend the visit to TMI on March 8, 1984 (our
Maryland group has inspected Unit I five times over the past four years
and found the visits to be most instructive), [ would appreciate your
reading the Maryland response to the Advisory Panel on March 8, 1984 as |
had planned to do Tast night if [ had been given the opportumity.

I rope that in the future a more balanced discussfon of Lhe issues will
be possible.

Sincerely yours,

-~

Henry N, Wagner, Jr., M.D.

Professor of Medicine, Radiology

and Environmental Health Sciences;
Director, Divisions of Nuclear Medicine
and Radiation Health Sciences

ke

ce: Or. Nunzio J. Pa:'.tino
Or. 8ernara J. Snyger

Telephone 10! 953.3350

February 6, 1984

Or. Bernard J. Snyder

Program Director

Three Mile Island Program Office
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Camission
Washington, DC 20555

RE: Programmatic Environmental [mpact Statement re ated to decontamination
and disposal of radiocactive wastes resulting from March 28, 1979 accident
Three Mile Island Nuclear Station, Unit 2 Draft Supplement Dealing with
Occupational Radiation Dose (NUREG - 0683, Supplement 1)

Dear Or. Snyder:

This letter is to forward the State of Maryland's comments on the Supplement
to the Programmatic Environmental Impact Statement. As lead agency for the
State of Maryland for review of cleanup activities at _Three Mile Island, the
Power Plant Siting Program has coordinated State review of the Supplement.

Maryland's principal concern continues tobe the hazard posed to its population
and resources by the presence of high level wastes, including spent fuel, at
Three Mile [sland. Maryland's position has been that the “"cleanup should pro-
ceed as expeditiously as reasonably possible to reduce the potential for uncon-
trolled releases of radicactive materials to the environment® (PEIS, 1981).
That pesition has not changed.

The evidence presented in the Supplement indicates that the total radiation
exposure to the work force during the cieanup will be higher than originally
estimated. While we in Maryland are concerned about worker exposure and advo-
cate strict adherence to the ALARA principle, we note that the doses to the
individual workers will be within the limits of 10 CFR 20, that is, no worker
will receive more than 3 rem/quarter or 5 rem/year.

Maryland is also concerned that the selection of the cleanup plan cou’d delay
the cleanup process. We have reviewed the analysis of the current p.an as
well as the three alternatives. Alternatives 1 and 2 would result in a delay
of fuel removal while resulting in no significant savings in occrpational
exposure. BSecause of this delay, and the fact that little or n- dose savings
would be achieved, Maryland considers both of these alternati.es unacceptable.
Alternative 3 15 more attractive because of the projected rejuction in occupa-
tional exposure without delaying fuel removal. It does, however, signifi-
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Or. Bernard J. Snyder -2~ February 6, 1984

RE: Programmatic Environmental Impact Statement related to decontamination
and disposal of radioactive wastes resulting from March 28, 1979 accident
Three Mile [sland Nuclear Station, Unit 2 Draft Supplement Dealing with
Occupational Radiation Dose (NUREG - 0683, Supplement 1)

cantly delay the overall cleanup while relying on the speculation that robotic
cleanup technology will de available at some time in the future. Maryland is
opposed to delaying even post-fuel removal elements of the cleanup, and there-
fore considers this alternative unacceptable. For these reasoms, the State of
Maryland is opposed to the thrae aiternatives presented, and strongly favors
the current cleanup plan.

We appreciate the opportunily to provide these comments and hope you find them
useful.

Sincerely,

Thomas E. Magette, Administrator
Nuc lear Evaluations
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32 vatley Orive, RD3,

Annville, PA, 17003.
arner plan of action, should 0 Chasged ™o the use Of the fuel cnosen. For exampls,

e nuclear with Coal, tne aifferential marginal ceatns snould

small marginal increment in Jeatns can Oe generateg covering
the maln alternatives. Tnis table need not De large, Lecause the eortnwnile
alternatives are féw In numper NOw. FuTure events may CONSTYain them even furtner,
events such as anotner migole-east oil cut-off.

Such 3 marginal geatn rate matrix needs to incluce all Of the cominant Jeath risks
associateg with each metnog of electric power gemeraticn. The entire grocess nesqs
T0 0@ Jescribed by the maln Contributors to Jeatns among 2lactricity Sustomers ang
the suopliers. Three cONTributors that would surely be neeged would be mning *re
fuel, processing it for use in the CONVETTOr, aNC COMVErting it %0 2isctric arergv.
Pernaps these would provige all the Cignificant contributors ang woule oe enough to
acequately represent the situation as far as deatns ang safety ars concerned.

e present metnog of presenting the situation is completely inadequate, primarily
fecause It encourages the prosumption tnat avoiding tne one aotivity unaer
Clscussion wlll have the net result of Zero marginal deaths. ANOTNEr <noile among
the options avallable may leao to negative marginal Jeartns, that 13, tne sawing Jf
llves.

FrooabLISTIC R1sk ASs@sSment can generste marginal risk matrices wnicn 30 LD L3
T0 assess tne relative safety of our metnods for generating electric power. It i
CEertalnly possible tnat there s enougn safety cata now avallable 70 Meke Cetter
Juogements, Deatns that have alresdy been occurring over an =xtengen geriod should
0T De pernitted to 0 Drusnes 3sice Decause scme polily aovocate o0es Mot like
them. All of tne main competitors nave a more than trivial nistory now. v may nesq
10 kéep knowing about all of tne alternatives. ¥e snould certainly ne verv careful
30out allowing any of the main ones to De discarced, particularly if those want'rg
T0 3iscaro it are ignoring some dominant physical constraint.

This country needs to require agvocates Of specific policies in commection Lith
safety cebates to have marginal ceath matrices generateq, It should n2 reauireq
N3t these rest on establisned g0ata In the case of Jll AwisTing orocasias, “Mey
MUST 31sO have some well qgefineq completeness cropertiss. Processes 3ng 2ati That
are covicusly Incomplete snoulc De parred. Intirely new processes ouls T2 wre
JifFicult o hanale. They <nould NOT D@ ArDITrarily Thrown aong estanli.red
Srocesses. For tne moment, 1t wOuld D@ 2NOUGN 0 Iy S0 Nandle SiTaplliinas
processes in the ways outlined apove. [ unCerstand TNat some Tentative mwes rave
deen mace toward origirating legalities to Ze applisg %5 our contentiins aLau
safety. Such procegures <nCula De Jiven 3 10T 2f new atTentisn. 3 marrod ~sede %3
Je 13gally ceflneg requiring a regulating agency O »elaCt argtesses “mat @
inferior to some reference Iriik Maximum 3nG TO ICTCT THOSE CATLIT Tnar IMe ATMer
Teference Iisk. Guaranteec I8rc risk$ In all SI%LATICNs, OT aven 10 I IITLETLIN,
13 not any citilen’s nirenrigne,

2ontantions 200U farety MuST De raccl.eq. They osull - 11l MLl AETiln, TMe VAT wa
JTheT agenciles must nang in Thera.

Snat e
SJCerely yours, /
X
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TRI-COUNTY REGIONAL PLANNING COMMISSION

(CUMBERLAND. DAUPHIN. und PERRY COUNTIES)
2001 NORTH FRONT STREET
BLDG. #2 SUITE 221
HARRISBURG. PENNSYLVANIA 1710
Stat! Telephone 234-2639
February 23, 1984

REFER:File# 1984-12
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Requlation
Three Mile 'sland Program Office
Washington, ),.C. 20555
Attn: Dr. uwernard J. Snyder
Program Director

RE: Review/Comment TMI Unit 42, PEIS: Supplement #1

Dear Dr. Snyder:

At their February 23, 1984 meeting, the Tri~County Regional
Planning Commission reviewed the above noted supplement and offers
the following comments:

o The proposed refocusing on reactor disassembly and defueling

as soon as possible appears to be in the best interests of
Tong term cccupational and public safety;

o Concurs that the monitored interim storage, as proposed in

Alternative 3, is unacceptable due to the unreliability of
robotic technological advancements in the forseeable future,
the increase of total decontamination difficulties resulting
from delays, and potential health and safety hazards;

(5] The TMI site is not suitable as long~term repository for

the accident generated radioactive waste. The Commission
therefore concurs with NRC staff conclusion that decontamin-
ation activities should "proceed as expeditiously as
possible while ensuring the health and safety of the workers
and the public."

Very truly yours,

s R. ZQi%i, AICP

ecutive Director

¢c: Dauphin County Commissioners
PA Intergovernmental Council

e
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Pabruary 23, 1984

Dr. Bermard J. Snyder

Program Director

Three Mile Island Program Office
0ffice of Nuclear Reactor Regulation
Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Dr. Snyder:

Please consider and respond to the following comments
on the draft supplement 1 to the Frogrammatic Env;ronmeqta{
Impact Statement related to decontamination and disposal of
radicactive wastes resulting from March 28, 1979, Accident,
Three Mile Island Nuclear Station Unit 2 (NUREG-0683):

Why should the general public accept draft Supplement } as
valid when Supplement 1 is an open admission by the N.R.C.
3taff that they can only estimate the radiation doses the
public will be exposed to, and that their estimates are
(1) too low (2) little more than mathematical hypotheses
(3) not t .sed upon any actual experience (%) 2 continuatio
of the errors, poor policies, lack of understanding, poor
supervision, mistakes, and continuous underestimation of
the serious radiation hazzards to which the general public

is being exposed?

How can you justify the intentional radiation exposure of
10,000 plus workers under ALARA requirements Dby gselecting
any decontaminating method other than Alternate three:
defueling followed by jelayed cleanup using robotics.

why didn't the NRC forsee the incredible decontamination
difficulties created by and compounded by failure by the
licensee to seal all exposed concrete surfaces and to require
that the seal be renewed as required?

Why did the NRC allow hollow-concrete-block walls within
any building subject to contaminated liquid exposure when
decontamination is impossible?

Inasmuch as nearly five years have passed since the ™I
*accident,” and the NRC is only in the discussion and

Bernard J. Snyder FPebruary 23, 1984

"estimating” stage of radiocactive decontamination, (which
has already proved incorrect) why wouldn't robotic cleanup
provide the necessary time to proceed in safety with due
care to minimize human radiation exposure?

How can the NRC gain the public confidence and rectify all
of its past mistakes, many of which caused the ™I incident,
when krypton-85 was regularly released into the atmosphere
during "normal” operation and purposely vented into the
atmosphere after the TMI incident?

Public safety must necessarily concern the radiation exposure

of any human whether voluntary {(occupational) or involuntary
(non-occupational) - the public safety cannot be divorced

from employee safety. All employees are part of the public

and must be conaidered as such in any radiation dose measurement.

The consistent inability of the NRC to oversee, supervise,
forsee, plan or execute Nuclear plant construction, operation,
or decontamination casts serious doubt upon its ability in
thoge areas. The NRC has to date (1 jesregarded public
safety resulting in the 1979 TMI incident (2) underestimated
substantially the theorectical radiation exposure of employees
(3) failed to establish any jecontamination schedule five
years after the T™I incident (4) been unable to supply the
technical skills or knowledge necessary to decontaminate the
failed nuclear reactor although that possibility existed long
before the construction of TMI was begun. Wouldn't it be far
more useful to have an independent group of nuclear scientiste
study the TMI problem and release their findings for public
scrutiny and comment?

Inasmuch as the TMI reactor was constructed to be a source of
radiation exposure to the public for at least 40 years and
inasmuch as the five-year delay in beginning any significant
decontamination by the NRC has maximized the extent of total
contamination at this point in time, the only item left that
can be minimized is public radiation exposure (including
employees). Alternate three 1s the only alternate proposed

by the NRC (although there may be others) which considers this
item and therefore is the only alternative worthy of any
gserious consideration.

3PU Nuclear licensee decontamination proposals should not be
considered, reviewed or approved in any respect by the NRC.
Many of the problems that caused the T™I incident can Dbe
traced to the NRC approval of GPU pro: osals without adequate
evaluation or follow-up as a matter of record. Only independent
studies and evaluations made by independent nuclear scientists
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n their areas and who are willing to put their mtR
;:ﬁ’t::t:m reputations on the line should be utilized i TES 060
by the NRC.
1 trust that you will give my comments full and cmm o S

consideration and that your response will so demonstrate.
“r. Jerrick, in the enclosed reprint, has exnressed our feelirss tetter

you.
“hen we could, but would like to add a few thoughts 2f our owr,
“Ancoln freed the slaves mary 'ears ags. 'ho will frwe us frow a

Louis M. Buleh ToverTaent whose orotection agency does not srotect and whose regulatory
1610 Cherry Lane
Macungie, FA 18062 tod- does not regulate?

hat heojnens whern the lid is lifted, providing the ciare wor»: =2
it should and there is no srmafu” To what exposure will the warkerr
sublected today® Ir five more vears” 'il1) workers farmilies svacuate’

‘her will a cancer study up-date be done” ihy will this rot
include all workers, including “sponges” of TVI>

The ostrich syndrome does not eliminate any problem. After ¢ vears
*he Tecole of TVI are still here, asking why vou would consider restarting
Tnit 1 before the original accident is cleaned up. Meither restarting Unis 1
in 1995 =or re=oving the fuel and entorbing Unit 2 will bte effective ir
alleviating the fears of the People »f Thywe ¥ile Island. Tilther 2ltern.
ative would be ‘ust anot er evasion of respongidilisy, here uaulld the
financial support for monitoring Unit 2 %e fourd, especially since I
does =0t have the funds for a "mormal” clean-up =¥ Unis 2" lear 4 and

sl2se 1t e ther vowew about starting Uit 1.
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MY VIEW Soinicn ™ ©

SCOTT S. DERRICK

Officials must speak for people on TMI

RECENT EVENTS indicate that the Three Mile
Isiand ouciesr facility may open under the worst pos-
sible conditions: with questions of the integrity and
reliability of piant operators left unreso'ved. Cerain-
iv. there was 50 reasos for the recent NRC vote If the
plan isn't to reopen TMI resctor |. As a result, it s
absolutely essential that state public officials speak
with a clear, strong voice in safeguarding the interests
of the peopie of Pennsylvania

The issue is 0o longer pust the initial nuciesar sccl-
dent in 1979, Had the response of t and
Industry to that sccidest been iclent, had the
ciean-up of TMI resctor 2 been as efficient as the
people of Pransyivania had a right to expect. the acci-
dent would now be s fading memory. Central Pennsyi-
vanians would have the assurance of knowing that
the nuclear reactor in their midst was in the hands of
safety-conscious, reliable management and that be-
hind this management stood government regulators
whose chief concern was public weifare Public anxie-
ty would have been eased 10 the point that undamaged
unit resctor | couid be safely restarted

NEEDLESS to say, however, the ensuing five years
have been anything but reassuring

We have iearned that individuais with grave public
responsibilities have been guiity of lies and negligence

We have been faced with & Nuclear Regulatory
Commission which often seems most AnXIOUs 10 sweep
mportant questions under some buresucratic rug, a
commission so deeply divided that members charge
each other with neghgence’

We have watched as problems at other plants con-
vince us that our own accident was not some b omible
sberration. but something which could well happen
again if the plant is not operated with veal care and
dedication

We have lsarned that we are expected 10 recommit
Three Mile Island to the same careiess hands, as if
after repested vioiations. public trust can be regained
by simply askiog for it

We have learned that we are expected to lisplay &
panence which we would find [ adicrous if we were
dealing with, say, a drunk driver who repents after
every offease

We have seen the folly of faith in private industry
and the federal government because five years after
the accident. & workable plan bas still not been coa-

structed to eliminate this dangerous bealth prodiem Iz
ous midst.

While radiation seeps into comtainment building
walls, we have learned that risk 10 workers has beep
significant!y underestimated S

What sbout the risk to ourseives’ To our children
and tamilies’ Psychologically, most of the has
been done w0 us not during, but since, the 1979 acal-
dent.

ALL OF these things. | am convinced. have left
scars (n the hearts and minds of Pennsyivaaians which
won 1 hea! for many years. Most of us, after the initial
sccident. assumed (hat the restart of Three Mile [sland
was (nevitable We made ourseives be calm. believing
that irrational panic and hysteria would only make 3
bad situation worse.

I now believe, however, that public anxiety s
mﬂyumﬂu-tmm.cﬁlmxmlmu
gained by pretending & matter-of-factness we do-net
fosl If a referendum were held in Peansylivania, the
populsce would overwhelmingly. statewide, vote
against the.restart of the Three Mile island reactor
under any conditions. To restart under current condi-
tions is really unthinkable. Yet, we are toid, the opin-
jons of Pennsyivanians count for nothing, and even
our leaders seem o shake their heads heipiessiy when
confronted by the power of the NRC

We were initially hospitable hosts to the nuciear
industry 1n our midst. Our hospitality has been abused
We now are victims of an outrage all too common in
recent years. industry and government failing to safe-
guaiy ihe interesis of private citizens

We must be victims no rore; now is the time for
ait who love Pennsyivania to come 10 her defense. The
people of Pennsylvania must speak with a unified
voice, with postcards and letters to their public offi-
clals. What they must say, to Governor Thornburgh
Senators Specter and Heinz, congressmen, state sena-
tors and legisiators is this: we want you 1o defend us
with a unified, bipartisan voice, from the organized
power of the nuciear industry and the federal govern-
ment, who seem 1o care so lttle for our weifare. IJ
need be, you must come up with plans of your own o
resolve this dreadful state of affairs: for too long, we
have piaced our safety in the hands of those Who seem
o hold it lightly. You must give voice (o our fear and
anger: {f you do nol represent us now, why sre you in
office? Now is the time to act
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February 27, 1984

Or. B8.J. Snyder -2«

3. The SAB agrees that the conservative estimates of potential delayed
heaith effects as carried through by the NRC Staff appear to be in accord
with current scientific and medical knowledge, and are consonant with

the methods of risk assessment used by the International Commission on
Radiological Protection, the United Nations Scientific Committee on the
Effects of Atomic Radiation, the National Council on Radiation Protection
and Measurements, and the “ational Academy of Sciemces-National Research
Council. The Board recognizes that the NRC Staff estimates are statis-
tically derived numerical values and are intentionally conservative within
the prudent philosophy of radiolugical protection of the workers and the
general public. The Board's assessment of the estimates as calculated
compels the scientific conclusion that based on current radiobiological
knowladge and theory the numerical values could be considered as an upper
bound, and that the uncertainties associated with such risk estimates,
derived as they are using linear extrapolation from the epidemiologic
data at high doses, embrace the statistical probability that no delayed
health effects could occur.

4. Given the NRC Staff estimates for carcinogenic and genetic risks,

the question arises as to how this information can be used as a basis

for radfation protection guidance in the very unique situation of the

TMI-2 clean up. logically the guidance or standard should be related

to risk. Whether the magnitude of the risk should be considered acceptadle
or not depends largely on how avoidavle it is, and to the extent not avoid-
able, how it compares with the risks of alternative options and those
normally accepted by the individual or by society in everyday 1ift.

Accordingly, the SAB embraces the philosophy that evaluation of the adequacy
of an occupational health standard, regulation, or guidelines must consider
whether the potential incremental risk imposed is regarded as acceptable to
the worker, both in the workplace and in his way of life. While we recogni ze
such judgments are necessarily subjective, we believe that the currently
proposed estimates of collective dose equivalent impose potential health
risks to the workforce that should be acceptable to them, and to society

in general, since the risks, in perspective, are extremely small in com-
parison to other risks that are now readily accepted. The SAB is pleased
that the NRC Staff nas carefully explained the relationship of these com-
parisons in the PEIS supplement.

Dr. 8.J. Snyder -3 - February 27, 1984

S. In this regard, the SAB wishes to draw attention to recently availadle
radiological pratection data for the clean up, 1979 - 1983, During the
five-year period since the accident, approximately 16,750 worker-years
have been involved in the clean up process resulting in a collective dose
equivalent of less than 1700 person-rem. Of the 16,750 worker-years,
two-thirds recorded no measurable radiation exposure, and 85% involved
doses of less than 0.1 rem per year, that is, less than the average annual
whole-body dose received by all persons from natural sources of ionizing
radiation. Moreover, a dose rate of 0.) rem per year is considerably

less than that received from all sources (fncluding natura! background
raiiation, medical and denta’ radiation, commercial air travel, etc.)
other than occupational exposure.

The SAE urges that the NRC Staff recognize that occupacional exposure levels
in the range of natural background radiation are considered tc represent
negligible risks to individual workers. For example, a dose rate of 0,
rem per year is only one-fiftieth of the annual maximum permissible dose

for occupational exposure recommended by national and international standard-
setting bodies (including the NRC). The Board recommends that the NRC take
cognizance that the annual collective dose equivalent to the workers cone-
siste primarily of values considerably less than 0.) rem. The risk of
developing a delayed health effect, such as cancer, from,a dose of 0.1

rem is considered to be about 1 in 100,000 (or about 107  per rem) and

that this order of risk is generally considered by society as a negligible
incrementa! risk to the individual.

The recorded data also demonstrate that approximately 96% of all TMI-2 workers
have received Tess than 0.5 rem per year, or less than 10% of the annual per-
missible dose. Of the remaining 4% of the worker-years of exposure, no worker
received more than the maximum permissible dose. The SAB recognizes this
achievement as a particularly excellen’ record considering the immense
engineering problems encountered and the unique nature of the work involved

in the cleanup process.

6. The SAB wishes tc draw to the attention of the workers and of the public
that the NRC PEIS Supplement has determined that the revised estimates of
worker exposure necessary for the clean up process (range 13,000 to 46,000
person-rem for a population of some 10,000 workers) will result in "from 2
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to § additional deaths among these workers jue to cancer and from 3 to 12 to the region of low doses and low dose-rates tend to a miltiplicative

additonal genetic defects among their offspring’ The SAB believes there effect in the calculation of risk estimates These overestimates may

s reason to expect that over the entire period of the clean up process, serve to offset any calculations that argue that these numbers reflect

the dose commitments associated with the recovery will be no greater than ancer deaths, and do not therefore represent the number )f individua

those stated, and that the numerical values for potential health risks affected, or that they are based on absolute risk projection models

estimated most kely represent an upper bound, and will be less The rather than relative risk projection models for predicting futuyre
ly-derived values presented by the NRC Staff may denote 2 leve risks to an exposed worker population [f expressed in terms O

yf precision at is not warranted; it should emphasize, preferably, the {dence, including non-fatal cancers, estimates of risk coul

nature and ressons that, while the estimates are conservative, they are by a factor of roughly 1.5 considering the predominance

statistica

also extremely small furthermore, these figures must not be taken t L orkforce And whereas within a particular homogenous |
epresent more than crude estimates of risk, Dased on the incomplete proje 0 jture risk may pro best be done on a relat

yre of the data at present ava ¢ everal f : taken 4 E no firm n i y be drawn at the present
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Accord Research and Educational Associates, Inc.

314 West 91st Street New York, N.Y. 10024

Phone: (212) 580-3889

28 February, 1984

Dr. Bernard J. Snyder

Program Director, Three Mile I[sland Programs ffice
Dffice of Nuclear Regulation

J.S. Nuclear Regulatory Commisaion

Waahington D.C. 20855

Dear D Snyder:

In NUREG-0683, Supplesent No. 1, Draft Report, cancer
deaths resulting from whole-body exposure are calculated uaing
value of 131 and 1395 deaths per sillion person-res exposure of
workers and the ge al population, respectively. Table I

encloasd) pressants a spectrus of such values fros the recent
acientific literature. In sach case, the sethodology recomsended
Dy each author was used for calculation of sxcess cancer deathes.,
asauming doses in the range O to S0 radas.

The wide discrepancy in the values for the number of

tal rediation-induced cancers resaults in large art from
sadoption or rejection of a linear dose/response lation in the
axposure range considered. It ia & viewpoint ahared by a large
portion of the scientific cossunity that linearity of response
down to very low doses ia the only sodel consistent with
epideniological resuits Iin humans (see references below)
Uncertainty in the alope of the dosa/response curve in the
low-doas range has been widely discussed, with highly divergent
opinions having been reached by the suthors of the references
cited in Table I.

Translated into the expected effects from the updated
eatinates of 13,000 to 46,000 person-re (which we do not
ando @) the range of astisates of nusbers of fatal cancers
ranges fros leas than one to 270.

Because of this broad range cf posaible Ineequences, the
ataff should report all estimates of the number of frtal cancers
per unit of populatinn radiation exposure including ' hose which
differ from esstisates eatabdliasheas by the NRC or other
srganizations and individuelis with desonatrable affiliation with
the nuclear industry.

Rotblat, J., The risks for rediation workere™, Bull Ato
Sci., 34 1978) 41-44.
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Redford, E.P. “Humen Health Effects of Low Doses of lonizing PISELLO AND PICCIONI: COMMENT ON NUREG-0683, Supp. 1. ENCLOSURE
Redieticn: The BEIR III Controversy”, Radiation Research, 84

(19680) I69-394. TABLE I. ESTIMATES OF WHOLE-BODY CANCER DOSE OF LOW-LET

RADIATION FOR POPULATIONS OF MIXED AGES.
Brown, J. Martin, “"Linearity ve. non-linearity of doase
reaponse for rediation carcinogenesis,” Heslth Phyaics, 34

Fatal Cancers
(1976) 231-249.

per NMillion

Source Parson-ress
Respectfully, RSS(197%) Dose rates below | rem/day; central s
. estinate of cancer risk.(a)

» : .
BEIR(1980) 7% yr exposure at 1 rad/yr; linear 62
Dr. Daniel Pisello, Ph.D. quadrstic model; absolute riak projection; 4,731
DL:.:zor of Reaesarch cancer deaths per sillion persona irradiated.(b)
A.R.E.A.
ICRP(1977) () 100
RSS(197%) Upper estimste of cancer risk.(d) 122
Dr. Richard Piccioni, Ph.D. BEIR(1980) 7% yr exposure at 1 rad/yr; linear model: 130
Senior Staff Scientiat sbeclute risk protection; 11,250 cencer deaths per
A.R.E.A. million persona irradisted.(b)
Asaistant Profeasor BEIR(1980) 7% yr exposure at 1 rad/yr linear-quadratic 160
Departasent of Biological sodel;: relative risk projection; 11,970 cancer deaths
Sciences per aillion persona irradiated.(b)
Hunter Collage
695 Park Avenue Radford(1980) Lower estimate of incid 179
New York, NY 10021 (260 and %50 per million person rada for males and

feanales, repasectively) averaged and converted to
mortality (approximately one-half incidence) . (@)

BEIR(1980) 7% yr exposure at 1 rad/yr: linear model: 383
ralative risk projection: 28,690 exceas cancer deaths
per million perscona irradiated. (b)

Enclosure (1)

Radford(1980) Upper satimate of incid risk ses
(880 and 1620 per million person radas for malea and

fenalesa, respectivaely) averaged and converted to

sortality (approximsately one-half incidence) . (&)

Morgan(1981) Two-fold increase in BEIR (1980) riask 770
(linear model, relative risk projection) due to revision
of ahielding factors in Hiroshima and Nagasaki. (f)

Rotblat(1978) (g) 800
Gofman(1981) Central estisate of cancer dose. (h) 3730
Kneale et al.(1978) Doubling dose for cancer mortality S8480

eatinated as 33.7 rada for a:ies divided by spontanecus
cancer death rate of 0.198.(1)
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PISELLO AND PICCIONI: COMNENT ON NUREG-0683, Supp. 1, ENCLOSURE
continued

EQOTNOTES TOQ TABLE I

Reactor Safety Study, An Assesssent of Accident Risks in U.S.
Commercial Nuclear Power Planta, WASH-1400 (NUREG-74-014),
United States Nuclear Regulatory Cosmission, Appendix VI,
pege 9-33, Table VI 9-7, October 1975.

National Research Council, Advisory Committee on the
Biologicel Effects of Ionizing Radiations. The Effects on
Populations of Exposure to Low Levels of lonizing Radiation.
page 146, Table V-3, Weahington, D.C.: Netional Acadesy of
Sciencea, 1980.

Recommen -
1977.

Internation Comsission on Radioclogical Protection.
dationa. ICRP Publication 25. Oxford: Pergamon Preaa,

9-34, Table 9-4.

Reactor Safety Study,., Appendix VI, pag

Radford, E.P. "Human Health Effects of Low Doses of lonizing
Radiation: The BEIR II Controveray”, Radiation Research, 84
(1980) 369-394.

Letter to Science., 213, (1941) 604.

Norgen. K.2..

Rotblat, J., "The risks for radiation workers”, Bull. Atom.
Sci., 34 (1978) page 44.

Gofman, Sierra Club Books,
San Francieco,

J.W., Radiation and Humen Health.
1981, page 294.

Kneale, G.W., Stewart, A. and Mancusc, T.H., “"Resnalysis of
data relating to the Hanford study of cencer riak to
rediation™, in Proceedings of the Internatior Atomic Energy
Agency mseeting on Late Biological Effects of lonizing
Rediation, Vienna, 1978, 387-411, IAE-SN-224/510, pege 404.
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DEPARTMENT OF STATE PLANNING !

301 W PRESTON STREET
BALTIMORE MARYLAND 21201 236%
CONSTANCE LIEDER
SECRETARY

February 29, 1984

Dr. Bernard J. Snyder

Program Director

Three Mile Island Program Office
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Cowmission
Washington, D.C. 20555

SUBJECT: REVIEW AND RECOMMENDATION
State ldentif ication Number: MD Bé-1-29%
Applicant: U.S. Nuclear Regulatory Commission

Approving Authority: Same

Description: Draft Supplement Dealing with Occupat ional Rad iat ion
Dose - Three Mile Island Nuclear Station, Unit 2
Recommendat ion: Endorsement with Comments

Dear Dr. Sanyder:

The State Clearinghouse has coordinated the intergovernmental review of the
referenced subject. Acting under Article 88C of the Annotated Code of Maryland
and Code of Maryland Regulations 16.02.03, the State Clearinghouse received the
following comments:

Cecil County, 1 Plann Council and its member jurisdictions, Department
of Tr tation, Department of Ecomomic and ty Develo t including

Z_lransportation
their Maryland Historical Trust section,

Department of Natural Resources, Office
of Environmental Programs, and the Department of State Planning indicated that
the statement appears to adequately cover those areas of interest to their
agenc ies.

Regional Planning Council noted (copy attached) that the curreat clean-up
procedures should continue as expeditiously as possible. They indicated that
the aiternatives described in the report would further delay the removal of
radioactive materials from the island and would not significantly reduce the
occupat ional exposure. The Council also noted support for the recent IRS
decision to allow tax deductions for utility contributions to the clean-up
fund.

The Environmental Office advised (copy attached) that this response is a
coordinated one generated by their office and the Department of Natural Resources.
The Office further noted that both agencies (DHMH and DNR) support the curreat
clean-up plan; however, there are reservations about the various alternatives
outlined in the draft.

TELEPHONE 107 350 7975
OFFICE OF STATE CLEARINGHOUSE
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Dr. Bermard J. Sayder
Page 2
February 29, 1984

of Natural Resources letter of February 17, 1984 (copy attached)
indicated that Maryland's principal comcern continues to be the hazard posed
to its population and resources by the presence of high level wastes, including
spent fuel at Three Mile Island. The Department noted that Maryland's position
has been that the "clean-up should proceed expeditiously as reasonably as
possible to reduce the potential for uncomtrolled releases of radicactive
materials to the environment”. That position has mot changed. The Department
indicated that Maryland is also concermed that the selection of a clean-up plan
could delay the clean up. They have reviewed the analysis of the current clean-
up plan as well as the 3 alternatives. Maryland considered alternatives 1 and 2
unacceptable as they would result in a delay of fuel removal aud show no signif-
icant saviprgs in occupational exposure. Alternative ) seems to be more attractive
due to the reductiom in occupational exposure without delaying fuel removal.
Their agency concluded that Maryland favors the currenat clean-up plan.

la response to the review reguest, this letter with attachments constitutes the
State process recommencation. The comments and recommendations made in this
review should be considered and addressed 1~ the development of the final
statesent .

The State Clearinghouse should be kept informed of any decisions made with regard
to this subject. The Clearinghouse recommendation is valid for a pericd of three
years from the date of this lecter. If a decision regarding the subject has net
been made within that time period, information should be submitted to the

Clear inghouse requesting a review update.

we appreciate your attention to the intergovernmental review process and look
forward to continued cooperation.

Sincerely,

i T
Gud W Ndger
" Direetorj Maryland State Clear ing house
for Indergovernmental Assistance

CWH /cw
Attac'ments

ce: Herbert Sachs
Clyde Pyers
lowvell Frederick
Max Eisenbery
¥ilson Horst (84-024)
Scrid Sheafor
Michael Pugh

Date:

February 78, 1984

sirecter

“aryland State Clearinghouse

for Intergovernmen:al Assistance
301 West Preston Street

3altimore, D

21201-2365

SUBJECT: REVIEW COMMENT AND RECOMMENDATION
State identification Number: 84-1-294 (See 81-8-158)
Applicant: U.S. Nuclear Regulatory Commission
Description: Draft Supplement Dealing with Occupational Radiation Dose
« Three Mile Island Nuclear Statiom, Unit 2
Responses must be returned to the State Clearinghouse om or before __ 2/22/84 o

Based on a review of the notification information provided, we have determined that:
Check One:

1) It is consistent with our plams, programs, and objectives (and when

aprlicable, with the Coastal Zone Management Program and Historic
Preservation Standards).

VOOOOR) It is gemerally consistent with our plans, programs, and objectives,

but the qualifying comment below is submitted for consideratiom.

3) It raises problems comcerning compatibility with our plans, programs,

or objectives, or it may duplicate existing program activities, as
indicated in the comment below. If a meeting with the applicant is
requested, please check here .

4) Additionali information is required to complete the review. The

information needed is identified below. If an extension of the
review period is requested, please check here -

5) It does not require our comments.

COMMENTS: See Attachments

(Additional comments may be placed on the back or on separate sheets of paper)

cc:

§r. Max Eisenberg Signature:
Name: William M. Eichbaum
Organi<ation: Office of Environmental Programs
addvess: 201 West Preston Street

Baltimore, Maryland 21201
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STATE OF MARYLAND + DEPARTMENT OF HEALTH AND MENTAL HYGIENE

MEMORANDUM

Copms

e David L. Resh, M‘. 2/28/84

10 Or. Max Elsenberg

Dealing with Occupational Radiation Dose - Three Mile
xn, ORdt 7

*m

Radiation Control, Power Plant Siting Program.

STATE OF MARYLAND
DFCARTMENT OF MATURAL RESOURCES

dehmdummmw
zm.‘umunuom-u. Maryland’'s position h-h-ugth'd-up
t“et dl:cxdﬂ«:!,- reasorably m:'t&:.m the po_hadn
. ﬁtpdunh.-zu. 5
&.-Mmhthm-ut indica
tes
ud.u:‘ w’ :‘hm !wau-dnduth.m d-.;.:ﬁ.lt::h?mw
than ginall mated. ‘nonmmm.dmtth e of
ﬂ::—:h“ulauzmnhﬂwﬂ.gwcuy
I:hh.-bthcmak:-m-uhwln el
limits of 19 CFR 29, that is no individual worker will M&?‘Mulyhmmm



Pebruary 17, 1984

Maryland is also concerned that the selection of a cleanup plan could
delay the cleanup. We have reviewed the amalysis of the current cleanup plan
as well as the three altermtives. Altermatives 1 and 2 would result in a delay
of fuel removal while resulting in no significant savings in occugational
exgosure. Becauss of this delay, and the fact that little or no dose savings
would be achieved, Maryland considers toth of these alternatives unacoeptable.
Altermative 3 may seem more attractive because of the projected reduction
occupational exposure without delaying fuel removal. It does, however,
significantly delay the overall cleanup while relying on the uncertain
possibility that robotic cleanp technology mmy become avallable at sme time
in the future. Maryland is opposed to delaying even post-fuel removal portions
of the deamp on the ba ds of mere speculation. For these reasons, the State
of ryland favors the cucrent cleanup plan,

e

Regional Planmng Council
(301) 383-3838
Kowsicayk, Jr | Execwirve Director

2223 Noeth Charles Street Baltumore, Maryland 21218-5787

J. Hugh Nichols, ( hawmen Walie

February

Department of State Planning
301 . Preston Street
Baltimore, Maryland 21201

Metropolitan Clearinghouse Review
and Referral Memorandum, Froject:
84-024 Drafs Supplemeni Lo LIS-
Mile Island Nucl S ™

2

State Clearinghouse § 84-1-264
Dear Mr., Hager:

The attached review and referral memorsndum is certification that the above
referenced project has undergone review and comment by the Regional Planning
Council and a recommended action has been determined based on the Counc il's
findings.

Comments on this project vers requested from: Anne Arundel County, Baltimore
City, Baltimore County, Carroll County, Howard County, Harford County.

Comments from the following jurisdictions are included with the Clearinghouse

review: Baltimore City, Anne Arundel County, Carrell County, Howard County.

We sppreciste your attentiom to Metropolitan Clearinghouse procedures. If
you have any gquestions, please contact us at 383-7110.

Sincerely,

]
/{/ /1K~
%. vilsce Borst, Coordinator
Metropeolitan Clesaringhouse

Attachment

P ity Hartoea Courty




RICIONAL PLANNING CONCIL
2225 Morth Charles Btrest
Baltimsore, Maryland 21218

RPC Meeting February 17, 1984

AIVIEV A0 RITDRORAL NENORANDDM

Project:

84-024  Draft Supplement to EIS-Occupational Redistion Doge, Three
Mile Islend Nuclesr Station, Unit 2. The EIS Related to
Decontamination and Disposal of Radioactive Waite for the
1979 Accident 8 Three Mile lsland Nuclear Station 'nit 2
has been supplenented. Information indicates that ¢ esanup
will entail wmore occupational radiation dose to the clean-
up vork force than anticipated.. Only one of three additional
alternatives considered in the supplement would result in an
appreciably lower occupational dose, but significant dis-
advantages ate assoclated with this alternative,

Department of Stete Planning

COMMENT

Referral Source;

The current clean-up procedure should continue as expeditiously
The slternatives described in this report would

as possible.
further delsy the removal of radiocective materials from the
island, snd would not significantly reduce the occupaticnal
exposure.

The recent IRS decision to allow tax deductions for utility
contridbutions to the clean-up fund is & step in the right
direction.

GE'Y

Recommendation: EXDORSEMENT 1S RECOMMENDFD SUBJECT TO THE ABOVE COMMEXTS.

Any and all additional fund‘ng should be pursued to
ensure the removal of contaminated nmaterials and damaged fuel.

1 RERESY CERTIFY that st fte 234ch meeting, beld 10!:«:3 17, 1984
the Regional Planning Council concurred fn this Beviev and erral
Mezorandum and incorporated it into the minutes of that meeting.

WA TER J. KOWALCZYK, JR.

Valter Kowalexyk
Executive Director

__hk’p‘ng-u-—lﬂ-——

FROM: Mr. Larry Reich, Director
Dept. of Planning
222 E. Sarstoga Street
Baltimore, Maryland 21202

DATE: sanuary 25, 1984

R PCNeeting: popruary 17, 1964

) sotac RPc/OmSA Review Cycle (up to 60 days)
REFERRAL COORDINATOR REVIEW SUMMARY
Applicant . Referral Source:
Project:

SUBJECT:

Department of State Planning

Draft Supplement to EIS-Occupstional Radiation Dose, Thr
Mile Island Nuchlear Statiom, Unit 2 v

R & R File Mmber: 84 024

Comments should be returned byr 2/10/84

This project has been forwarded to the following local departments or agencies
(Check appropriate blanks and attach comments from the reviewing agencies):

I/n.-u. Public Works

Environmental Protectiom Bunan Relations

Iton.“ (Specify) Baltimore City Health Department

JURISDICTION'S COMMENTS

%‘&
This jurisdiction has no comments on this proposal.

This project is consistent with or contributes to the fulfillment of local
comprehensive plans, goals and objectives.

This prcject ratses problems comcaraing compatibility with local plans, or
intergovernmental, environmental or civil rights issues and a meeting with
the applicant is requested.

This project raises problems concerning compatibility with local plans, or
intergovernmer:al, environmental or civil rights issues; however, a meeting
with the applicant is not requested.

This project is generally comsistsat with local plans, but gqualifying comments
#re necessary (sttach comments).

v

RETURN TO: Signature
Coordinator, Metropoli s Cleasringhouse Title
Rugional Planning Council

2225 North Charles Street Agency

Baltimors, Maryland 21218




25, 1984 RO : Celis Wilsom DATE: 25, 1984
T0: Nr. Larry Reich, Directer Date: Jansury 3 January

Departoent of Planning
23 E. Sevetoge Screst Armdad Conter L RPCMeeting  Fabruary 17, 1984
Bal " land 3

timeve, Nery Amagelis, ¥ e [ sotac xrc/Omsa Review Cycle (up to 60 days)

SUBJECT: PROJECT REVIES FORM SUBJECT: REFERRAL COORDINATOR REVIEW SUMMARY
m: Referral Source: Department of State Plasning AppliesnseReferral Source: Department of State Plann ing
Project: prafe Supplement to ElS-Occupstional Radiation Dose, Three Froject: Draft Supplemen: Dose
. : ElS-Occupational
Mile Isalnd Buclear Station, Unit 2 Nile Telend Muclear e Rt T . T
RER File Mamber: 84-02¢ R4 R File Mamber:  84-024
Comments should be returned by: 2/10/88 Comments should be returned by: 2710/84

Check One :
X _This agency has nc comments on this proposal. This project has been forwarded to the following local dapartments or agencies

(Check appropriste blanks and attach cowments from the reviewing agencies):

local s
This project is comsistent with or comtributes to the fulfillment of loc , » -

comprenensive plans, gosls and objectives. . Tublic Works

This project raises issues concerning compatidility with local plans or inter~ ——invircomental Protection . Buman Relacions

governmental problems and & meeting with the spplicant is requested. (Explain

dbelow) - DOthers (Specify)

This project raises issues coocerning compatibility with local plans or inter-
governaental problems; bowever, s meeting with the spplicant is not requested.
(Explain delow! JURISDICTION'S CRMMENTS

This project is genmerally comsistent with local plans, dut qualifying comments Check One
are necessary. (Explais balow)

9¢ 'Y

This jurisdiction has no comments on this proposal.
Comments

W/ _This project is comsistent with or contributes .o the fulfillment of local
comprahensive plans, goals and objeltives.

This project raises probless comcerning compatibdility with local plans, or
intergovernsental, environmental or civilk rights issues and & meeting with
the applicant is requested.

+ This profect raises problems concerning compatibility with local plans, or
intergovernmental, environmental or civil rights issues; however, s seeting
with the applicant is not requested.

o s
R This project is generally comsistent with local but 1 commants
RETURN TO LOCAL REFERRAL COORDINATOR Signeture 2 i « 5 = 1o plans, qualifying
NAMED ABOVE fecessary (attach comment

>~ -

RETURN TO: Signature _&Q\L Uuw
Coordinator, Metropolitan Clearinghouse e Kofeial (oordinowe

Regional Planming Cowncil \
$O% Buweh Shantes Svante MM&NA&L&.M.
t + Mary P
Dete_ 2 !7 |94

Title Director, Planning and |Research

v =
Agency Jaltimore City Health Department
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FRO': Mr. Edmund Cuemasn DATE: January 25, 1984
Director, Planning Commission
County Office Build

ing R P C Meeting:
Vestainster, Maryland 21157

February 17, 1984
[] so1ne npc/Qmsa Review Cycle (up to 60 days
SUBJICT: REFCRRAL COORDINATOR REVIEW SUMMARY
—Appilosntfeferral Source: Department of State Planniang

Draft Supplement to ElS-Occupational Radiation Dose, Three
Mile Island Nuclear jtation, Unit 2

Project:
R & R File Mumber: 84-024

Comments should be returned by: 210/

This project has deen forwarded to the following local departmsots or agencies

(Check appropriate blanks and attach comments from the review!ng agencies):
Planning Public Works
Environmental Protection Human Relatiome

Others (Specify)

JURISDICTION'S COEDMENTS
Check
This )u_:uduu- has no comments on this proposal.

This project is consistent with or comtributes to the fulfillaent of locel
comprehensive plans, goals and objectives.

This project raises problems concerning compatibility with local plans, or
intergovernmental, environmentsl or civil rights issues end a meeting with
the applicant is requested.

This project raises problems comcerning competibilicy with local plans, or

intergovernmental, envirormental or civil rights issues; however, & meeting
with the applicant is not reguested.

This project is generally consisten: with s but qualifying comments
are necessary (sttach comments).

RETURN TO:

Signatu

e Director

“mwdrm

Pebruary 6, 1984

Coordinastor, Metropolitan Clearinghouse
Regional Planning Council
2225 North Charles Street
Baltimore, Maryland 21218

FROM: : Thomas G. Harris, Jr.
rector of Planning
3430 Court House Drive
Ellicott City, Maryland 21043

DATE: January 25, 1984
R P C Meeting: Pebruary 17, 1984

[] sotnr RPc/OmSA Review Cycle (up to 60 days)

SUBJECT: REFERRAL COORDINATOR REVIEW SUMMARY
-ApplicantsReferral Source: Department of State Plamning
Project: Draf:t Supplement to EIS-Occupational Rediation Dose, Three
Mile Island Nuchlesr Station, Unit 2

R4 R File Mumber:  84-024

Comments should be returned by: zlxo{u

This project has been forwvarded to the following local departments or agencies
(Check appropriate blanks and attach comments jrom the reviewing agencies):

Planning

Public Works
Environmental Protectiom o uman Relations

Others (Specify)

JURISDICTION'S COMMENTS

3
This jurisdiction has no comments on tais proposal.

This project is consistent with or contridutes to the fulfillment of local
comprehensive plans, goals and objectives.

This project ra’'ses problems concarning compatibility with local plans, or
intergovernmental, environmental or civil rights issues and a meeting with
the applicant 1is requested. ™

This project raises prohlems concerning compaiibility with local plans, or
intergovernmental, envirommental or civil rights issues: however, a meeting
with the applicant is not requested.

This project is generally consistent with local plans, but qualifying comments
are necessary (attach comments).

RETURN TO:

Coordinator, Metropolitan Clearinghouse
Regional Planning Council
2225 North Charles Street
Baltimore, Maryland 21218




- Mr. Thomas C. Warris, Jr.
Director of Planaing
3430 Court House Drive
Ellicott City, Maryland 21043

Date:  jnuary 25, 1984

SUBJECT: PROJECT REVIEW FORM

~ARBLLARLL B ferTal Source:
Project:

Department of State Planning

Draft Supplement to EIS-Occuaptional Radiation Dose, Three
Mile Island Nuclear Statiom, Unit 2

R&R File Mumber: 84-078
Comments should be returned dy:
“heck One

A _This agency has no comments on this proposal.

/10784

This project is consistest with or contributes to the fulfillment of local
comprehensive plans, gosls and obdjeciives.

—This project raises issues concerning ~ompatibility with local plans or inter-

;vnn-:u.l problems and a meeting with the applicant is requested. (Explainm
below)

—— T his project raises issues concerning compatibility with local plans or inter-
;mmnl problems; however, a meeting with the spplicent is a0t requested.
(Explain below)

This project is generally consistent with local plans, but qualifying comments
are necessary. (Explain velow)

Comments

il

1
—v N B\ WEEEY

—J——<

RETURN TC LOCAL REFERRAL COORDINATOR

FROM: Mr. Robert §. Lymch DATE: January 25, 1984
‘.ummun:-uun
45 South Main Street
..;“:, Maryland 21043 R P C Mesting: pebruary 17, 1984

[_-_].»m RPC/QMSA Reviev Cycle (up te 80 daye)
REFERRAL COORDINATOR REVIEW SUMMARY -
ApplissasReferral Source: Department of State m""

Project: Draft Supplement to ElS-Occupetional Radiat -....qlnu
Mile Island Nuclear Statiom, Uait 2

SUBJECT:

R 6 R File Mumber: 84-024

Comments should be returned by:

2/10/84

This project has been forwarded to the following local departments or agencies

(Chack appropriste blanks and attach comments from the reviewing agencies):

X Planning Public Vorks
Environmentsl Protection Human Relstions

Others (Specify)

JURISDICTION'S COMMEXTS

Lheck One
X___This jurisdiction as no comments on this proposal.

—This project is comsistent with or contributes to the fulfillment of local
cnnh.un plans, goals and objectives.

This ject raises problems concerning compatibility with local plams, or
mnmcn—ux. envirommental or civil rights issues end & mesting with
the applicant is requested.

e This project raises problems comcerning compatibility with local plans, or
hutmm. environmental or civil rights fssues; however, & meeting
with the spplicant is not requested.

. This project is generally consistent with local plans, but qualifying comments
T are cecessary (sttach cosments).

NAMED ABOVE

Georgé F. Seimeyer i
Title -

Agency Departaent of Public Norks

RETURX TO:

. Lynch

Director

Title

Agency
Date

Coordinator, Metropelitan Clearinghouse
Regional Planning Council
2225 North Charles Street
Baltimore, Maryland 21218

Planning & Zoning
2/14/84
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lomments

Mr. Robert S. Lymch Date:
Director of Planning
45 South Main Street

Bel Alr, Maryland 21043

January 25, 1984

PROJECT REVIEW FORM
- ———apprtemrcr—Referral Source: Department of State Planning

Draft Supplement to ElS-Occupational Radiation Dose, Three
M1l

Project:
e lsland Nuclear Statiom, Unit 2

RER File Number: 84-024

Comments should be returned by: 2/10/84

Check One
x This sgency has no comments on this proposal.
This project is consistent with or comtributes to the fulfillsent of local

comprebansive plans, goals and objectives.

—This project raises issues concerning compatibility with local plans or inter-
problems and a mesting with the avplicant is requested. (Explais
below)

—_This project raises issues concerning compatibility with local plans or inter-
governsental problems; however, s mseeting with the applicant is not requested.
(Explain below)

——This project is ..-nuy consistent with local plans, but gualifying comments
T are necessary. (Explain balow)

I—\’
RETURN TO LOCAL REFERRAL COORDINATOR  Signature 2l 4ol
NAMED ABOVE o i
Title V\“A"LY‘,g/L -

m_lh.fﬂé"‘ f..[ﬂ.l.lif-q——

"R 22 | | REGIONAL PLANNI G
T0: Mr. James Hoswell Date: January 25, 1984 § CounciL
Office of Planning & Zoning 4
County Courts Building e 21 B
401 Bosley Avenue
Towson, Maryland 21204 BALTIMORE ™Y s 3
et -
SUBJECT: PROJECT REVIEW FORM
Appiicanii-Referral Source: Department of State Planning
Project: Draft Supplement to ElS-Occupational Radistion Dope, Thres
Mile lsalnd Nuclear Stetion, Unit 2
R6R File Mumber: 84-024
Comments should be returned by: 2/10/84
Sheck One

X

This sgency has no comments on this proposal.

This project is consistent with or contributes to the fulfillment of local

comprelensive plans, goals and objectives.

____This project raises issues concerning compatibility with local plans or inter-
.ovcnmul problams and a meeting with the applicant is requested. (Explaia
below)

___This project raises issues concarning compatibility with local plans or inter-
mmul problems; however, a meeting with the applicant is not requested.
(Explain below)

This project is generslly consistent with local plans, but qualifying comments

Comments

are necessary. (Explain below)

Insufficient time to review. when personnel is available

Ampsct statement will De reec and comments made. Hopefully this

can be done within the next 30 days.

. . - / &
RETURE TO LOCAL REFERRAL COORDINATOR  Signature Loty A “dnefe: {;
NAMED ABOVE Director
Titlewaste { water Qualitly Mapnagement
cc: Mr. Ian J. Forrest

Agency Health Department

Mr. J. James Dieter

- -y

POWC Canire

Croram mt van
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ENSAGY ADMINISTRATION
- POWER PLANT SITING PROGRAM
327 1984 TAWES STATE OFFCE RMOMNG
@o1) 289-2281
~viSION OF
oarion ConTRBL Febtruary 17, 1984
: COMMUNITY gpy

‘7. Barrard J. Sryder m'ﬂm,n”u
“rogran Director

mnow-ucmmmxrm

related to decontamination disposal of
radicactive wastes resulting from March 28,
1979 accident Three Mile eisland Nuclear
Station, Unit 2 Draft Supplemerg Dealing with
Cccupational Radiation Dose (MIREG - 0683,
Suppl ement: 1§

Dear Dr. Srydec:

Tis letter is to forward the State of Haryland's comments on the
Jutplezent to the Programmatic Brwiroomental Inpact Statement. As lead agency
for the State of faryland for review of cleanup activities at Three Mile
lsland, the Power Flant Siting Progam bas coordinated State review of the
Suppi epent .

aryland's principal concern continues to be the hazard posed to its
Opulation and resources by the presence of high level wastes, including spent
fuel, at Three Rile Island. Maryland's position bas been that the "cleanup
snould rTocesd 2s exveditiously as reasorably possible to recuce the potential
tor mcontraolled releases of radicactive materials to the enwirorment® (PEIS,
198l). ot posation has not changed.

" » wwidence presented in the Supplement indicates that the total
Tr@ancy ecoswe to the work force irvalved in the TMI cleanup will be higher
“ban origizally estizated. while we are concerned that the principle of
weeping the dose to these workers as low as reasonably achievahle be strictly
.hered to, and the dose reduction ogram be properly ized, we note that
“r» ses to the workers will continue to be witain federally allowed
limts of 18 CFR 20, that is noO individual worker will receive a dose in excess

£ ) ren per quarter of S rem per year,

TTY for Daal - Avwopoks 289 MO0 Washngion Mewe 8% 044D

3

the th: *e altr-mtives. Alternatives
exposure. Becsuse of this delay, and

E
i

ﬁ

£
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on the tasis of mere speculation,

selection of a cleanuz plan could
anelveis of the current cleanuo plan
1 and 2 would result in a delay
no significant savings in occurmtional
the fact that little or no dose savings
achieved, Maryland considers both of these alternatives una

wations

m..
of the projected recuction in
uel removal. It coes, bowever,
o while relying on the uncertain
ocy may become availahle at sme time
to delayino even post-fuel rexoval portions
For these reasons, the State



Regional Planning Counail
2223 North Charles Sireer  Balumore, Manyand 212185767 (301 )85 5438

( J Mugh Nichols, (haerman Walter } Kowalcryh, Jr , Executive Direcror
.‘ v o

Date: February 17, 1984

RICIONAL PLANKING COUNCIL
2225 Rorth Charlas Btreet
Baltimore, Maryland 21210

RPC Meeting February 17, 1984

Project: 84-024
Uepartment of State Planning
301 §. Preston Street

Baltimore, Maryland 21201

RE: Metropolitan Clearinghouse Review Sefervel Sewven)

and Referral Memorandum, Project:
84-024 Dreft Supplement to LIS-

State Clearinghouse # B84-1-294

> Dear Mr. Hagew:

£5 The attached review and referral memorandum is certification that the above

= referenced project has undergone review and comment by the Regional Planning
Council and a recommended action has been determined based on the Council's

findings. Recommendation:

s ated to |
Decontamination and D fosctive Waste for tlhe

1979 Accident at Three Mile lsland Nuclear Stationm Unit 2

has been supplemented. Information indicates that clee up

will entail more occupstional radistion dose to the clean~

up work force than anticipated.. Only one of three additional
slternatives considered in the supplement would result in an
appreciably lower occupational dose, but significant dis-

advantages are asrociated with this alternative,

Department of State Planning

The current clesn-up procedure should continue as expeditiously
as possible. The alternatives described in this report would
further delay the removal of radiocactive materials from the
island, and would not significantly reduce the occupational
exposure. Any and all additional funding should ' pursued to
ensure the removal of contaminated materials and - aaged fuel.
The recent IRS decision to sllow tax deductions for utility
contributions to the clean-up fund 1s a step in the right
direction,

EXDORSEMENT IS RECOMMI OED SUBJECT TO THE ABOVE COMMENTS.

Comments on this project vere requesied from: Anne Arundel County, Baltimore
City, Baltimore County, Carroll County, Howard County, Barford County.

Comments from the following jurisdictions are included with the Clearinghouse
seviow Baltimore City, Anne Arundel County, Carroll County, Howard County.

We appreciate your attention to Metropolitan Clesringhouse procedures. If
you have any questions, please contact us at 383-7110.

Sincerely,

Méé%*

st, Coordinator
Metropolitan Clearinghouse

Attachment

Batrove Cty  Anng Avunoer County  Barore Couwnty  Cavor Coumy  Martrd Couty  riowara County  Siate of 1wy a0

xmmmn(nzxnmmr
the Regional Planning Council comcurred fa this
Mesorandum snd incorporated it iate ths winutas

17, 1984
“aod Refervel
that mesting.

WA TER J. KOWALCZYK, JR.

. m ter

Executive Directer






Ev'y

April 27 - June 30
July 1 - Sept. 30
Oct. 1 ~ Dec. 31
Jan. 1 - Feb. 26
Feb. 26 - March 16
March 17 - March 30
March 31 - April 13
April 14 - April 27
April 28 - May 11
May 12 - May 25
May 26 - Jume 16
June 16 - June 30
July 1 ~ Aug. 10
Aug. 11 - Sept. 7
Sept. 8 - Sept. 15
Sepr. 16 - Sept. 28

Sept. 29 - Oct. 13

13,4624
6,985
7. 7152
6,901

976
2,610
2,059
1,560
2.0m
1,655
1,407
1,299
3,378
5,695

642
1,419

1,473

28 161

G

17
17

21

16

12

13

AVG. EXP.

362 Man mRem
249 Man mRem
517 Man mRem
409 Man aRem
57 Man sRem
124 Man aRem
98 Ma- afem
78 dan r <&
130 Man miRem
110 Man aRem
83 Man mRem
77 Man aRem
198 Man mRem
316 Man sRes
40 Man mRem
118 Man sRem

113 Mam mien

MET-ED

May 30 - June 30
July 1 - Sept. 30
Oct. 1 - Dec. 31
Jan. 1 -~ Feb. 26
Feb. 27 - March 3
March & - March 16
March 17 - March 30
March 31 - April 7
April 14 - April 27
April 28 - May
May 12 - May 25
May 26 ~ June 8
June 9 -~ June 22
June 23 - July §
July 7 - July 20
July 21 - August 3
August 4 - Aug. 18

August 19 - Acgust 11

Sept. 1 - Sept. l4
Sept . 15 - Sept. 28
Sept. 29 - Oet. 12

1,562
2,666
2,515
2,203
3,559
5,324
1,201

2,582

2,588

32
i
32
i1
n

28
31
27
32

24

84 Man mRew
79 Man mRew
84 Man mRem
122 Man mRem
27 Man mRem
94 Man mRem
100 Man mRem
51 Man mRem
86 Man mRem
110 Man =mRem
93 Man sRem
44 Man aRem
129 Man aRem
54 Man mRem
83 Man mRem
90 Man mRem
72 Man mRem
131 Man aRem
166 Man aRem
50 Man mRem

122 Man aRen




AUXILLARY & FUEL HANDLING BUILDING EXPOSURE FOR DECON

WASHINGTON, DC 20090

United States Department of the Interior
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON D C 70888

March 21, 1984

Mr, William J. Dircks
Executive Director for Operations
U.S. Muclear Regulatory Commission
washington, DC 20555

Dear Mr. Dircks:

SUBJECT: REVIEW OF GPU NUCLEAR CORPORATION'S CLEANUP PLAN FOR TMI-2 AND
THE NRC STAFF'S DRAFT SUPPLEMENT TO THE CLEANUP PROGRAMMATIC
ENVIRONMENTAL IMPACT STATEMENT

During its 287th meeting, March 15-17, 1984, the ACRS comsidered the
recoemendations of its Subcosmittee on Reactor Radiolegical Effects
regarding the TMI-2 cleanup. The Subcommittee had the bemefit of the
presentations by the NRC's TMI Program Office and by GPU MNuclear
Corporation personnel during meetings on January 24 and February 24,
1984, respectively.

The ACRS approved forwarding the Subcommittee comments to you for your

consideration.
Sincerely,
Jesse C. Ebersole
Chairman
Enclosure:

Feb. 24, 1984 Subcommittee Comments on TM[.2
Cleanup and Related [ssues

Reference

Programmatic Environmental Impact Statement Pelated to Decontamimation
and Disposal of Radicactive Wastes Resulting from March 2P, 1979
Accident, Three Mile Island Muclear Station, Unit 2 (Draft Supplement
Dealing with Occupatiora! Radiation Dose, NUREG-0683, Supp. No. 1, Draft

Report, 12/83

cc: 8. Sayder, TMIPO
L. Barrett, THMIPO
%. Denton, NRR
R. Winogue, RES

COMMENTS ON
GPU NUCLEAR CORPORATION'S CLEANUP PLAN FOR TMI-2 AND
ON THE NRC STAFF'S DRAFT SUPPLEMENT TO THE CLEANUP
PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT (FEIS)

ACRS SUBCOMMITTEE ON REACTOR RADICLOGICAL EFFECTS
FEBRUARY 984

During a meeting on January 24, 1984, the Subcommittee heard presen-
tations by representatives of the NRC's TMI Program Office on the
Staff's draft supplement to the Programmatic Envirommental Impact
Statement (PEIS) Related to Decontaminetion and Disposal of Radioactive
Wastes Resulting from March 28, 1979 Accident, Three Mile Island Nuclear
Statfon, Unit 2. This supplement was issued for comment in December,
1983 and deals with occupational radiation doses associated with the
cleanup effort. On February 24, 1984, the Subcommittee met again and
was briefed bv GPU Nuclear Corporation or its detailed cleanup plan for
T™MI-2. Based on the above, we offer the following comments:

1. The TMI-2 GPU Recovery Staff appeared to be professiomal in their
approach, and they were thorough in their presentations. However,
they do not appear to have on their staff (or serving as comsul-
tants to them) an adeguate number of people who have had previous
direct experience in nuclear facility cleanup operations. The
Su?:;‘-‘!tm believes that the provisior of such expertise would be
he g

2. The discussions of the cleanup at TMI-2 clearly fndicated tnat
Cs-137 accounts for a major part of the external exposures that are
occurring, and those that are projected in terms of the collective
occupational doses for the total cleanup operation.

Accordingly, the Subcommitee urges that GPU obtain the services of
professional persomnel expert in the chemical behavior of cesium so
that they can effectivelv address the problems represented by this
radionuclide. They apparently do not now have such expertise.

3. There appear to be several aspects of the recovery operations
whereir 2 better understanding of the radiation protection problems
and a better knowledge of more effective control measures would be
heipful. These aspects include:

a. Nature aof Airborne Radionuc]ides

In connection with potential internal exposures of workers
within THI.2 containment, there is a need to specify the
radionuclide composition of the various airborne particulates
according to particle size. This has not apparently been
done, yet it is essential to the assessment of the accompany-
ing potential health hazard. The Subcommittee believes that
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studies should be undertaken to more clearly delineate the
nature of the airborne radionuclides,.

Internal Yersus Fxternal Exposures

Workers enterinc contaimment for decontamination and recovery
operations are currently required to wear full-scale protec-
tive equipment, including respirators. Closer ex~mination of
the increased external exposures, because of the impediments
_aused by the utilization of protective equipmert, might show
that it would be better to aiter this approach (such as
working faster without protective equipment). This needs
further evaluation,

. o March 24,1984
Dyrs Berna-d J, Snyder,Program
Dir ectoy

Three Mile Island Prog-am Office R E:PEIS related to decontamination

Office of Nuclear Reactor Regulation and disposal of radicactive wastes
eS¢ NR( resulting fromMarch 28,1979 accident

Washingtoa, D, C, 20555 at TMI Unit 2 occupational radiation

dose revisions NUR EGL060

1060 that revised, increased, dose astimates "slightly raise

for the groupfworkers exposed to radiatdn in TMI Unit 2

e

OMMENT: How car NRC claim "slight raises the chances ofcancer® when NO ONE
Knows what the hitiating mechanism of cancer is? The Americany Cancer Wsociety" is
only now etarting a suy vy to attempt to find out if diet, work oy other exposure to
hemicals and/or forms of radiation, ould possibly
for the 1l in ancer s ourfdeveloped™ societ v can axpect, IF, aftepall thase years of
ollecting
experts still do not know WHAT
expertise ofthe NRC to claim that the rise ir
imber Of WOrkers are axposad to the new extimated exposure, the cancer t0o De axpected

or edity, etc,, etc, be the trigger

noney to fight cancer andfor ™o wipe out cancer in our lifetime¥, the medissl
aused cancer, it seems beyond the scope of the

ancer rate will be slight, If the same

will rise proportionately. Ifmx more mbers are sxposad at this higher astimated
radiation exposure, more cancers can be expsected, Either way, there will be more
ancer(s). ertainly the medical experts that now claim not to know what triggers
ancer will be VER Y reluctant to admit that radiation{ionizing) causes cancer, since
they have been promoting radmtion ™ty satment”™ for cancer for decades. for tunately
y ondtells the patient, env ped as they are in pain, emotional tor ment, and

risis, that that "reatment™ of radiation will increase theiy ==m chances by

levelopingx 2 secondayy cancer as a res Jt of that ¥tpeatment®,

OMMENT: The increased radiation exposure, bDe it assessed to the estirmted

f workers Or an increased imber of wopkers to cut individual exposu e levels,

also take into account the synergistic effects of eitnicals used in this cleaneug,

Che increased radiation exposure is considered only k in light of

The aging processes ust also be considered that give rise

~8re

increased kidney disease, diabetes, and all the ageerelated diseases, Simply,

the processes that cause reactor embyittiament muest be transposed to IMAr

amby ittlament,

CONCLUS@ON: ymption that there is a “natu-al® -adiation is false




€01 7ime Strees
Micddlezown, F3 170572
2w April 1, 138¢

Dr. BernardJ,Snyder, Program Director
Three Mile Island Program Office
Office of Nuclear Reactor R egulation
U.S.NRC

Washington, D, C, 20555

Marca 24,1984

or. Bor.-%pd Snydo:-_T?o
RE:PELS -elated to decontamination -0 AFOCTOr, <A
and disposal of -adiocactive wastes 0"3:;“::‘;‘::1.“ Reaeter
-esulting {-om March 28,1979 accident y 5. Nuclear Regulatory
at TMI Unit 2occupational -adiation Cemmission

Ly

dose -evisions NUR EG 1060

TheEPA "natural radiation" is based on measurements and/o- models and/o-
assumptions that holdw no MM value in rezl life. The NATURAL -adiation of
the earth has been decaying, with the exception of added -adiation from
cosmic sources, UNTIL the advent of the "atomic age®. The MAN-MADE
radiation that hashk been accubulating in the environment since then is NOT
“natural", but manecreated, so the EPA "mtu-al radiation” is incoprect.
The only NATURAL radiation basis should be a declining factoy in ea-th's
enviogonment. But that ceased when man fir st began to extensively use coal
and then accelegpated when man started "creating' t-ansplutonium elements
more or less forty yea-s ago, That fact may well be the reason for the
escalating cancers and birth defects, in spite of our "advanced" civilization.
With thirteen manemade isotopes now recognized, we are adding a human
(but not humane) factor to the "natural” radiation that has not been recognized
for what it iseadded radiation that is not ‘'natural”, but is countedam as such

in assessing -isk/benefit of nuclear activities. Unfortunately the risk is assigned

by those in power, and that -isk is assumed for future generations, while the
Ybenefit" is a selfeinter ested factor of short term duration, to eithe- fulfill

the"scientific™ curiosity of a few individuals or sustain the jobs of those invdved

in "managmg® nuclear activities.

) S ’

T~ - ,>. VLM%;

op € et TTTTINY CHMN
- T ENERGY

POX 2303 W. LAJIENTES RD.
SAUCSRTISS, N Y. 12471

..........

Washington, D. 20555
Dear Dr. Snyder:

I attended the February 15, 1584, NRC meeting at Middletown High
School to comment on the Draft Supplement related to T™II #2
decon/defueling.

Ny comments appear on pages 77 to %4 of the transcripts, In
reviewing my notes it appears there is an omission of the text
af my vresentation.

I asked Bermard Snyder why the licensee is not submitting the
creviously publicized plan for evaluating the rosubuxty of
stopping decon work after the fuel is removed in hopes that
robotics technology will be available, in the future.

Mr. Snyder said he could not answer my question.

I find it very interesting that the State of Permsylvania would
submit such a plan when for the past $ years the licensee has
submitted these types of recommendations to the NRC.

I believe GPU and the NRC should be concentrating on one item--
the complete decontamination and defueling of TMI #2. Any thought
of operating TMI #1 would be a serious distraction in terms of
persormel and funding.

I am very confused as to why the state of Pennsylvania will be
submitting the proposal alluded to earlier and not GPU.

For the record I feel it is necessary this de added to my comments
and unfortunate the question was omitted from the transcript.

Sincerely,
d e sula o

5&-1.4 E. Hossler

a0a 76 840401
Ebg 238€x oaooogg:
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UNITEQ STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D C. 20460

OFFICE OF

Or. Bernard J. Snyder, Director
Three Mile island Program Office
Office of Nuclear Reactor Regulation
U.S. Nuclea= Regulatory Commission
Washington, D.C. 2055%

Dear Dr. Snyder:

In accordance with Section 309 of the Clean Air Act, as amended, the
U.S. Environmental Protection Agency has reviewed the draft Supplement
No. 1 to the Programmatic Environmental Impact Statement related to the
decontamination and disposal of radicactive wastes resulting from March
28, 1979 accident, Three Mile Island Nuclear Station, Umit 2 (NUREG-0G83,
Supplement No. 1). This draft supplement addresses new estimates for
occupational radiation doses during the decontamination of the damaged unit.

draft supplement does not consider the report of the 1980 National
AcnI:; of Sciong:s B8iological Effects of lonizing Radiation Committee
(BEIR-3). EPA has used that report 1a Jur review to compare the NRC
health risk estimates to those derived frum the BEIR-3 work. EPA suggests
that NRC incorporate the BEIR-3 work into the final EIS supplement.
This comparison and other comments are presented in the attached detailed
comments. In keeping with EPA's procedures, we have rated this draft
supplement L0-2.

Should you have any questions please call Dr. W. Alexander Williams
(382-5909) of my staff.

Sincerely,

(Ulpnrfrs

Allan Hirsch, Director
Office of Federal Activities

EXTERNAL AFFAIRS

Uetailed Comments of the Environmental Protection Agency
on the U.S. Nuclear Regulatory Commission's Draft Supplement No. |
to the Programmatic Environmental Impact Statement Related to
Decontamination and Disposal of Radioactive Waste Resulting from
March 28, 1979 Accident, Three Mile Island Nuclear Station, Umit 2
(NUREG-0683, Supplement No. 1)

1. Projected collective doses to workers were estimated in 1981 as being
in a range of 2,000 to 8,000 person-rem. The current projection increases

the projected exposure to between 13,000 and 46,000 rem. In the Programmat ic

Environmental Impact Statement the risk of fatal cancer from the projected
doses was estimated on the basis of risk estimates using an absoliute

risk projection provided in the 1972 NAS BEIR report. Risk estimates in
the EIS Suppiement are aiso based on these 1972 risk estimates.

[n 1980, the National Academy of Sciences (NAS) published new risk
estimates in the NAS BEIR-3 report. Unlike their 1972 report, the 1980
Biological Effects of lonizing Radiation (BEIR) Committee discontinued
advocacy of 30 years as the duration of expression for radiogenic solia
cancers, as used in the Supplement. The Environmental Protection Agency
(EPA) has prepared Table 1, below, which compares 198C BEIR Committee
estimates of the risk of fatal cancer due to occupational exposure with
those used by NRC in the EIS Supplement. The BEIR-3 estimates in
Table 1 are for ages 18 to 65. We note that the NRC estimate uses a
mixed male and female population. Like BEIR-3, we have considered each

sex spearately. In fact, over 95 percent of the workers at Three Mile
Island are male.

Like NRC estimates, the BEIR-3 risk shown in Table 1 is basec¢ on a
linear response model, designated L, L in the 1980 NAS report. The EPA
believes that & linear model is appropriate and not overly conservative
for evaluating risks at these sxposure levels. From Table 1, it is
seen thal the NRC risk estimates are close to those obtained using the
absolute risk projection mode! for males, but substantially below those
obtained on the basis of a relative risk projection.

Table 2, below, compares NRC estimates of fatal concer due to &
projected collective dose of 13,000 and 46,000 persons-rem with those
for males based on the 1inear model in the 1980 NAS BEIR report, EPA
therefore believes the range of consequences due to the occupational
doses projected in the draft supplement are greater than indicated
therein.




TABLE 1

tiona! force - Linear Mode s
3 atal Cancers per person-rem
Mode Single coefficient

NRC 131

BEIR-3 Absolute 163 Male 194 Average both sexes
PEIR-3 Absolute 225 Female

BEIR-3 Relative(d) 311 Male 359 Average both sexes
BEIR-3 Relat‘ve(d) 407 Female

(9)
(b)

6v'Y

Leukamia and bone-absolute risk; all other-relative risk.

This table shows the estimated number of fatal cancers per million
rem exposure to a population for the indicated dose to response
models for the indicated population.

Table 2

Estimates of Fatal Radiogenic Cancer

Make TM! Workers(d)
for Exposures of 13,000 and 46,

person-rem

Total Cancer Fatalities

Mode! 13,000 person-rem 46,000 person-rem
NRC 1.7 6.0

BEIR-3 Absolute Risk 2.2 (2.5) 7.5 (8.9)
BEIR-3 Relative Risk 4.0 (4.7) 14.3 (16.5)

(2)
(b)

Averages for both sexes, as in the NRC analysis, are shown in parenthesis.

This table multiplies the response estimates in table 1 by the NRC
nurud exposures to give risk estimetes with the more recent
models.
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2. On page 1.1 we recommend the typographical errors at the end of the
first paragraph be corrected.

3. GPU Nuclear issued a report in January, 1984 which indicated projected
occupational doses as follows:

Date of estimate Estimated occupational for decontamination

1980 10,000-40,000 person-rem
1981 $,000-24 ,000 person-rem
1983 16,000-28 ,000 perscn-rem
EPA recommends i(hat the fourth paragraph on page 1.3 be changed to reflect

all of these estimates.

Bernard . Snyder.

Prograa Director

THIPO

US.N.R.C.

Dear Sir;

Please accept this letter as my comments upon the Uraft Supplesent to the

TMI#2 Programmatic EIS. 1 submitted comments to the FRIS. Included in those
comments Sers my doubts about the low exposures presumed by the PEIS. My
doubts have shown to be closer to the truth than the optimistic "reality”
assusnd by the NRC staff. Thers is no reason to believe that thess new
exposures are still not optimistic, »nd unrealistic.
I an encloeing two items that the staff refuses to assess rsalistically.
1. sirconium fire’
2. upgrading of the polisher.
The chance of a sirconium fire imcreases the potential for exposures astronomically.
If there is asirconium fire, much radicactive saterial can be loosed from the
containment. The NRC has not looked at the possibility of a sirconium fire in
an adequate manner.
If there si a zirconium fire and subsequent high exposures , not only will
this draft EIS be in errvor :but also, lives will be endangered,
This is only one area that is deficient. Because of these concerns, ] respectfully
request that the draft be taken back and work be temporarily stopped until
adequate protection for workers is in place.

Respectfully submitted,

> ,/ 5 2

w -

M. I. LEWIS
6504 BRADFORD TERR
PHILA.. PA. 19149



Chairman Fallidino
Commisaioners Gilinsky, Roberts,Asselstineand Bernthal,
Sirs:
Flease accept this latter as my petition for APPEAL OF THE NRR DIRECTOR'S DECISION

Z /<B4 denying wy request to postpone the headlift of TMI#2 for good cause. The
Director of NRR recently issued a denialf Marvin lewis' Request to Postpone the
Headlift of TMI#2(DD -4 2-17-84) Due to deficiencies in the Director's Dgcision
Petitioner asserts his right to appeal for good cause.
Petititionar asserts that a headlift at TMI#2 can result in a fiie whcih endangers
workers and the public with radicactive releases /. Further the work done by the
NRC staff and used as the basis for the Director's decision and denial ignores obvious
dangers and allows a dangerous headlift without sufficient assurance for tie health and

safety of the public and workers. The staff's research and experimental techniques demonstrat

i petence, igno of zirconium properties, and purposeful obefucations.
Petitionar “ased his request to stop headlift upon three ma jor deficiencies in the
staff's evaluation of the pyrophoricity »f-the zirconium present in the TMI#2 reactor.
A. Z2ircolloy has gone thru an unknown teaparature, time and hydrodynamic stres.,
pattern that could easily have harmed a normally present non-pyrophorific

oxide film.

B. The presence of hydrogen during the accident could have woduced pyrophorific properties.
C. Contamination present in the accident could have increased pyrophoricity.

The Sirector's Decision mentions the aBove petitioner's concerns » but does not la; them
to rest. In fact the data that is used to answer the petitioners concerns increases

the petitioner's concern as the arguaents are very flawsd and deficient.

peficlencies and errors in the Uirector's Denial:

The most obvious deficiency is the slowness af the Director's Denial. Petitioner sent
his letter in September 8). The Jendal was issued on 3-2-B4, over & months later. Under
the rules of the NRC , the lesue of pyrophuricity was in limbo until the Director's
Denial , not allowing Petitioner to bring any further action until the Director's
Uenial. This delay could very we'l have jproven fatal both legally and actually

if & fire had broken out at TMI#2 due to uncovering the cope.

The Uirector states that the “issue of pyrophoricity was addressed by the licenses

a8 part of {ts underhead charsaterization study® and “axtensively evaluated by the

NRC staff. .* Although these studies were done « they did not answer this petitioner's
specific concerns. (See A, B, and C above.)

In answer to the Petitioners comcern A that “Zirconium could have gone thru unknown
temperature , time and hydrodymasmic stress patterns that cculd have essily harmed a
normally present non-pyrophorific oxide fila™ , the Director statee™(#2) the primary
aystem flow dynamics during the TMI#2 accident would not likely have transportdd
large quantities of pyrophoric material, if formed , to the top of the plemum.*

The deficiencles in the director's answer hare include

4. the flow characteristics during the TMI#2 accident are still an unknown; therefore,
any conjecture about where and what the fbw could have heen during the TMIF2

accident is just that ,conjecture. The "flow charmcteristics during the accident
determined by the staff and repeated by the Director in his Denial is pure

conjecture and should be given no weight .

b. The concern that the accident copditions could have harmed the norsally present
oxide film is not explored at all in the Director’'s Demial. This concern is not
answerad or sven discussed. At a minimsum , the Petitiomer's concern about the damage
to the normally present oxide filam should be discussed in the Director’s Denial.

¢. The Director states that“large quantities of pyrophorific material” would mot havs
been transported to the top of the plenum. However no evaluation is forthcoming as

to what amount of material would be needsd to start or propagat. a fire to the
zirconius below the water line. Once afire starta , it could propogate on its own to
the zirconium below the water line. Zirconium not only burns under water but does

%0 very well, once rtarted out of wate:. This information is very necessary and

the Commission should order that the asount of irconium above the water line needed to
start a propogation of the fire to the zirconium below the water line be datermined as
part of the pyrophoricity study at TMI#2.

The Director also states ,"(2) The presence of steam(i.e. , an oxidizing agent)

would make it unlikely that significant quantities of zirconius hydride in a pyrophorific
condition were produced during the accident.® However The presence of hydrogen (Hattman
Allegations) , a. reducing agent, could easily have produced conditions favorable for
the formation of sirconium hydride, The presence of hrdrogen in the RPV during the
accldent is not liscussed in the Director's Denial. This is truly unfalr and & major
deficlency to overlook obvious and continuing dangers.

Also the Ulrector stated, "Mix(ing ) with core debris ... would prevent the deve lopment
of pyrophorific conditions.” The petitioner has pointed out and the letters fres

Lr Gulbransen have pointed out that zirconius hydrids often becomes more dangerous
when contaminated. The Director's statement on the contamination to prevent pyrophorific
development ignores the empirical and commercial histowvy of sirconium. Contamination

is used In the fireworks industry to produce zirconium time delay fuses.



25’y

.ne sampling technique to determine pyrophoricity is so devold of bmsis that l

critique can easily sound like a harangue. why only six sasples from the de
core? How weare these deterdined to be representative? Why only two “scrappings® =
fron the plemum surface? Why are these representative? Vas the problea of a fire Oepertment of gical and Engnesning

starting above the water line and propogating to sirconium below the watsr explored at

211 either in expaiment or thru researchi How did “"chesical analysis® of filter sclids March 2, 1984

and scrappings determine lack of pyrophorific materials? what did the cheaical

anlysis determine? Composition? Then give the composith n that was found. ol el

How are the above tests representative and what are they repressntative of ? 6504 Bradford Terrace

Philadelphia, PA. 19149
Dr Gulbransen's letter of March 2, 1984, to marvin Lewis points out many deficiencies
in the experimental techniqus. At aminisus, Dr Gulbwansen's critique should be
answered. I would also add that timing is very important in sssessing the 1 received a copy of a letter to you by Harcld R. Denton dated
pyrophoricity of zirconium. Zirconium left indrcan increase or dearease its February 17, 1984 concerning your request to postpone lifting of the

reactor pressure vessel head at T.M.I. #2 Power Station. Attached to
ability to ignite. This depends om conditions such as time , temperature and contaminants. the letter was the Director’'s decision under 10 C.F.R. 2.206 denying

Dear Mr. Lewis,

- your request. | supported your request with a letter and a short paper
Some mention of the handling techniques for experimental sasples is indicated snd on the effects of oxygen, nitrogen and hydrogen on the mechanical
not mentbned. These are all deficienties in the Director's Denial. properties of zirconium.
I would like to make several comments regarding the staffs review
Appeal: of the pyropheric reactions of zirconium.
Due to the deficlencies cited in the Director's Decision and denial of this 1). The zirconium particles were identified as commercially available
of 62 microns or less. This is very indefinite. 62 microns
Petitbners Request , Fetitioner appeals his request and the Director's “enlal

is a rather large rirconium particle, probably covered with an
10 the Commission. This is a dire emergenc as the waterline has been lowered at oxide film and not very pyrophoric. Nobody ships pyrophoric
powders around in tottles.
TMI#2 and a fire is a present and likely possibility. 2) The dangerous size of particles are smaller i{.e. 3 microns and
free from oxide films and other {mpurities on the surface. I
g have hade these ignite at room temperature, /0OF {n air.
Respectrully sutmitted, 3) Fresh surfaces of fine zirconium particles or turnings, readily

7% . ' N\ ignite. These are the size of particles and conditions I want
/ 3 ” to warn people about.

//d}[ttu (“Lt-o " ﬁ/ The experiments described (n Mr. Denton's letter may lead the
|

&)
uniformed to false corclusions.
”' » LEWIS R 1 ar glad you brought this question to the attention of the office of
BRADFORD TERR. nuciear regulation. [ am pleased that they considered the problem, but I don't
PHILA., PA. 19149 feel they have explored the problem completely.

Very truly yours,
= LFWS r o Y,

T e i T G OHAy b 5 ol
FACee S o Pty o A TR
Earl A. Gulbransen
Research Processor

848 BENEDUM SALL MITTSBUAGH PA 15281
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

March 7, 1984

STRESS CORROSION CRACKING IN PRESSURIZED
WATER REACTOR SYSTEMS

IE INFORMATION NOTICE NO. 84-18:

Addressees:

All nuclear power reactor facilities holding an operating license (OL) or
construction permit (CP).

Purpose

This information notice is being issued to remind al! holders of pressurized
water reactor (PWR) licenses and construction permits that PWR systems are
susceptible to stress corrosion cracking in the presence of various corrodants.
Information is also presented on actions which, if properly and conscientiously
impiemented, can significantly reduce the likelihood of such cracking.

Stress corrosion cracking in boiling water reactor (BWR) primary pressure
boundary piping is currently receiving considerable industry and NRC attention.
This circumstance may lead to an unwarranted conclusion that similar problems
do not occur in PWRs. The reactor coalant swstem (RCS) of a PWR hos 3 hydrggen
geerpressure maintained as_an oxygen S!S‘S' g!ria power oarati*n. As a
result, the primary pressure boundary piping o s have generally not been

found to be affected by stress corrosion cracking.

However, there are two conditions where significant potential exists fur
inadvertent introduction of contaminants into PWR fluid systems. The first
opportunity is unacceptable levels of contaminants in the boric acid purchased.
The second is the free surface of the spent fuel poo! which can be a natural
collector of airborne contaminants. During refueling operations there is
direct communication between the reactor coolant system and the spent fue)
pool, as well as increased free surface to collect any airborne contaminants
caused by concurrert maintenance activities. At Three Mile Island Unit 1,
during the extended shutdown caused by the Unit 2 accident, sodium thiosulfate
In some way was introduced into the reactor coolant system and caused extensive
stress corrosion attack on the Inconel 600" steam generator tubes The thio-
sulfate soiution was normally kept in a storage tank to be available as an

FInconel 600 is an alloy trade name of International Nicke) Company .

A0 0300 N

IN 84-18
March 7, 1984
Page 3 of 3

steamline break, and is required by the plant technical specifications to be
operable whenever the unft is at power. Extensive stress corrosion cracking
was fdentified during piping inspections. Unit 1 remained shut down untii
mid-April 1983, when it was returned to power operation following repairs.

Metallurgical examination of sections of piping removed during the repair
effort disclosed extensive stress corrosion attack. A deposit of fron oxide on
the inner vall of the pipe contained 79 to 110 ppm of chlorides, 114 to 204 ppm
of sulfates, and 10 to 84 ppm of fluorides. The piping system was norsally
stagnant and heat-traced to 180°F to keep the concentrated boric acid in
solution. The source of the contaminants is believed to be impurities in the
purchased boric acid which were concentrated under stagnant, heated conditions.

PWR accident mitigation systems are normally in a standby condition and hence
provide a fertile environment for stress corrosion cracking. In addition to
technical specification surveillance requirements to exercise pumps and valves

on & regular schedule, scme litensees have initiated measures to recirculate

and test system fluids for potential contaminants to facilitate prompt removal

of any identified contaminants. In this connection, Northern States Power Co.

at Prairie island is utilizing ion exchange chromatography to detect the

presence of potentially harmful contaminants and reports that this is a practical,
effective te hnique.

No specific action or response is required by this information notice. If you
have any questions regarding this matter, please contact the Regicnal Adminis-
trator of the appropriate NRC Regicnal Office, or this office.

. Jordan, Director
of Emergency Preparedness
Engineering Response

Office of Inspection and Enforcement
Technical Contact: J. B. Henderson, If
492-9654

Attachment:
List of Recently Issued [E Information Notices
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THE ADVISORY PANEL FOR THE CECONTAMINATION OF
THREE MILE ISLAND UNIT 2

(.W)

.‘,3\‘.
April 16, 1984 Nt

Mr. Nunzio J. Palladino

Chairman

U. S. Nuclear Reculatory Commis ion
Washington, D. C. 20555

Dear Chairman Palladino:

During the April 1l2th meeting of the Advisory Panel on the Cleanup
of Unit 2 at Three Mile Island, we again discussed the draft

Supplement to the PEIS. The Panel offers the following comments
on this document:

1) The staff should discuss fully the uncertainties
in the cancer (and genetic) risk coefficient used
to estimate the potential health effects to the
work force associated with the cleanup of TMI-2.
This discussion should reflect the range of expert
opinion and any recent data that could impact the
estimates of the BEIR Committee or other advisory
groups or organizations.

2) The reported range in the estimated potential
health effects to the work force should reflect
the uncertainty in the cancer risk coefficient
as well as the uncertainty in the radiation ex-
posure to the work force.

B0tk the Tancae in rotentizl csm_er ircidance

(-ozbidity) and fatalities (nortalxty) should
be reported.

4) The discussion of the uncertainty in the cancer
risk coefficient and its implication regarding
potential health effects should be summarized
in the front of the EIS and not just contained
in the Appendix.

5) The statf should further examine “he alternative
of curtailing cleanup efforts following fuel
removal and gross decontamination of the reactor
coolant system and reactcr building. The PEIS
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Chairman Nunzic Palladino
April 16, 1984

Page 2

6)

states that increased risk to the public could be
expected from this scenario. This alternative

should be evaluated (quantitatively where possible)
with regard to the risk to the public associated

with leaving some residual radiocactivity on-site

and the potential heaith impact to the workforce.

The economic cost of the cleanup and the availability
of funding and timing should be evaluated, if possiblna,

Cleanup plan alterns :ives 1 and 2 would result in a
delay of fuel removgl whi“e Cssulting irn nc siznifizant
savings in occupational exposure. Because of this
delay, and the fact that little or no dose savings
will be achieved, alternatives 1 and 2 should not be
adopted. I should note that relative to this comment,
that cf the eight Panel members oresent, four voted

in favor of this item and four abstained. It seems

to me that more than four members may ag.ee with this
opinion but the members abstaining did so because they
did not feel that we should be making a recommendation
to the NRC regarding which alternative to follow; it
was felt by those abstain that comments on which
alternative to follow should be made after the PEIS
Update has been finalized.

In cloging I would like to offer the Panel's thanks to the NRC

staff and the staff of the utility c-mpany for providing the expert
people at our two Panel meetings which allowed us to better review
the PEIS Update and make our recommendations.

if you have any questions.

Sincerely,

Q5. M.,
Arthur E. Mcrris, Mayor
Chairman
AEM/dk

cc: Mike Masnik
Members of the Advisory Panel

Please let me know

R A
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gusiear ™
L] Route 441 Soumn

ﬁ!g:::g?““*““"""°“ * =The discussion in Section 2.2.1.2, "Reactor Disassembly
TELEX 84-2386 and Cefueling”, needs to Se modified to indicate that
Writer's Owect Dial Number although the PEIS supplement was written based on
current conceptual designs, as more information becomes
{717) 948-3461 available these designs may change. Any change
would need to be within the dose estimates contained
4410-84-1-0028 in the PEIS supplement in crder for that activity to

stay within the scope of the PEIS.
darch 26, 1984

* The discussion in Section 1.3, "Regulatory and Adainistrative
Controls for Limiting Uccupational Dose”, should contain
scme exdl lhltivﬂ of the decree to which the WRC intendx to

2y == =F 98 B Zaryeenline vihge Sulgieas LLTESIEN FEamCAnLCS
T:i1I 2rogran Office =z St 7L T e o LSRN Sratd CECEYRS I SELEE 34 T
Aten: DOr. B. J. Snyder
Program Director
US Nuclear Regulatory Commission * Although GPUNC concurs that the estimated occupational
Washington, DC 20555 °adz‘:.c1 dose for the TMI-2 racovery is adeguately scoped
S5 5ha PI]F SLZZLeSASS, 3522 22 tha TaAdR SecCilic apuBute
Dear Dr. Snyder: estimates may be low. For e le, bSased on the historical
expenditures listed in Table 1.1 for maintenance, safety, and
Three Mile Island Nuclear Station, Unit 2 (TMI-2) sampling, Utility and System Maintenance could exceed
Operating License No. DPR-73 the doses assigned to this task in approximately three
Docket No. 50-320 vears which is a shorter time period than the expected
Comments on Supplement 1 to the Programmatic Environmental length of the recovery. Additiorally, as shown on
T=zact Itaterment Table 1.1, Waste Management activities have already
expended 183 person-rem with the greatly increased
T-e attachments to this lettar contain SPINC's comments on amount of waste to be generated during the cleanup.
the subiect document. Attachment 1 contains general comments The total dose expended on this activity coull essily
0a the ZoCuMent. LCTACATEent - Trc-ving Fassizn statific exceed the 485 person-rem listed as an upper range on the
comments. dose estimate. The term "witnin the scove of the PLIS" has
particular significance in the context of controlling
If you have any guestions or desire additional clarification, apsivielias 0t TR wC. T TNERAlIEe. IN BEZET TS Uil A%y
on any of the attached comments, please contact Mr. J. J. Byrne proolems with Gerining the criteria for acceptance of a
24 i gy 2, specific activity by fitting it incto a PEIS supplement task
and determining how it compares with the PEIS supplement
Sincerely, for that task, the PEIS should state that its scope is the
boundinc serson-rem doses and not the rtask soccifxc doscs
%= ik - " RN 3 e Y e resd Bt KBESH TBE TR e 283
/ e authorize GPUNC to exceed the dose estimate for & spocxtxc task as
B. K. Kanga’ long as the total dose estimate for the TMI-2 recovery
Director, TMI-2 project is not exceeded.

KX/ I8/ jep

A statement should be added to Table 2.1, "Licensee's

Atzachments Goals for Dose Rate Reducticon", to indicate that these

goals are only target values used as a basis for an

rector = T1 Program OIfice, estimate. They may not be attained and are not a
constraint for moving into another period on the

5 cleanup. Additionally, the periods listed in this

o] ta2ble are not consistent w:ith the pericds shown on

R Figures 2.10 throush 2.13 ans as discussed in Section

P NulC B TR S 355828 CSHTe ) P D CUNTRE L B S 2.6.3.

CC: Ceputy ?roers
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Attachment 2

The following specific comments are provided on the Draft Supplement to

the PEIS:

Page

Cover Sheet
and Abstract

11
2.3

—

Paragraph Line
4 9
2 3
6 1-2
1 i3
2 5
2 12-13
3 1
1.2 15
1 2
1 3
i 3
Table 1.1

Comment

Change “1700 person-rem to read
"1814.1 person-rem based on
self-reader data. . . required.”

Change “"August 1983 to "December 1983"
and "1700 person-rem" to “1814.1
person-rem”. These changes should

be made throughout this Supplement

s amg DCTC

Change “ther" to “their” and ‘supplents’

to “supplements”.

Change "impact statement’ to read
PEIS".

Change "August 22, 1983" to
"December 31, 1983" and "1700
person-rem” to “1814.1 person-rem”.
Change “{impact statement” to “PEIS".
Change "280" to "310".

Change "1982" to "1923".

Change “August 1983" %c “"December 1983",

Change "1730 erscn-rer' 2 "131i.1
person-rem”,

Delete table and replace with new
table (Attachment 3). This revision
segyides Infgrptice 2r Yhg recav

of TMI-2 tnrcugn tne ena of 1983.

The data are more representative

than those previously provided. It
will be noted that the totals have

not changed significantly. Detailed
descriptions of the expos.re categories
and sub-groups are availrdle from TMI-2
Radiological Engineering.

1.8
1.8
1.9

2.4

(]
o

2
3
Figure 1.3

Section 2.1.1

13 Change “the work" to read “each task”.
1 Change “done" to “perfarmed”.

Delete figure and replace with new
figure fram data in Attachment 4.

5 Change “430 mrem/hr* tc “0.430 person-rem/
person-hour”,

1 Change “140 mrem/hr” to “0.145 person-rem/
person-hour”.

1 Change to read “...which s currently
reached.. . ".

< - Aang =ininize”’ o ‘eriminatec ine .

1 Change “240 mrem hr" to “0.240 person-rem/
person-hour”.

i Cnange 110 mrem/nr ' to “U.liJ person-rem/
person-hour”.

7 Change “120 mrem/hr* to “0.120 person-rem/
person-hour”.

9 Change "80 mrem/hr"” to “0.080 person-rem/
person-hour”.

9 Add: Dose rates on the reactor vessel/

sersice structure averagad 7.7C56
person-rem/person-hcur. The
average airdorre activity within
the reactor building, based on BZA
rsulss, $8 25.3 MPleRurs i aSur.

The radicisotopic mix is as follows:

Sr-90 6.5 MPCs

Cs-134 0.9 MPCs

Ci~1° 2.9 woCe
7 Change the word "purified” to "processed”.
5-6 Delete: “Although...have been made”.

Add: “"One individual descended to the
bottom step to collect a sample
of sludge from the floor of the
282-ft elevation. However, there
are no routine entries made on
this elevation at this time”



Change to read "282-ft elevation and above

Change to read ‘The sump is not readily
accessible for dose rate measurements;
however, samples have been collected
for analysis.”

Delete “The sludge small

Add “"Only a small amount of
radionuclides from the
have leached into the
decontamination water and have
have been removed. Therefore,
the sludge acts as a plane
source which contributes to

2 se

Change “"done" to “performed

Change “purified” to “"processed

The quoted estimate of 45,000 Kg
of rubble and fines has not been
verified in any way The document
should reflect more strongly the
fact that this is merely an
estimate based on engineering
judgement rather than a definitive
number .

Change to reaa "of
63 Tead screws

Chance "A test head
Ragiation measurements nave

made to determine the radiatic
contribution from the parked lead
crews

Change “auxiliary
building” to "fue

Change "schedule

hange Y heduy

Planning Department has

Planning Study

TPO/TMI-0139 This plan

both the overall program and details
some specific actions to be taken for
dose reduction The licensee considers
this plan as the most representative
source of information on their dos
reduction program and, as such, it
should be the juideiine in the discuss
on the objectives and goals of the dos
reduction program TPO/TMI-039 was

previous'y provided and should serve as a

basfs (source document) for the dose

reduction of the PEIS Suppliment, Section

P
2.2.1.1, Page 15, and Table 2.1

ange ‘.70 t0 idie it snouig
be noted tnat tnis change in person-rem
to date will impact on estimates that
have been made Additional information
1S attached on systems in the auxilfary
and 7uel nandiing buifldings th -
decontamination (Attachment 4)
estimated that 1t will take ~
person-hours to complete for
person-rem. Appropriate adjustments
should be made to the estimated
person-rem so that the total person-rem
values are not changed

NO units are given

health effacts

radiation sho




3.3 Section 3.3 (Continued) [t is unrealistic to carry Out the 1.4 5 4 Change exclusive to
calculation for all time without at the exclusive
- same time providing 2 numerica estimate
of the geneti- disorders expected due y R -
to the natural incidence. In the o Jose Reduction Planning Study,
equilibrium case both parents are 1983, TPO/TMI-039"
exposed and the denominator goes to A-2 " . S L
infinity, thus making comparisons Add James A. Flanigan GPUN Radiological
impossible Engineer
It is appropriate to estimate Incidence
of genetic effects in progen) by
adjusting for parental age, sex of
the exposed worker, and also for the
fraction of the 30-year generation exp
The NRC should put genetic risk
3 n ir s
nown popuiation, . rare aporopriate
to use first generation efrects and
compare with the 10% natural incidence
n the general population
Statements which appear in Page B.l
regarding the perspective of these risk
estimators regarding natural incidence
need to be amplified and muved Into
‘ the main text It would be useful to
> give examplies of impacis using the TNI-2
. population which will have occupational
N exposure compared to natural incidence
Example
- — r - . - ¥ - — oroo -
10.000 workers . . 260X10 effects progeny < . 2.¢
worker - - rem " wOrker -«
oTopared t ncrmal '
in 10,000 progeny
2.6/1070 - 0.25% increase er natura
incidence from 1070 to 1073
estimates by stating that f an
jer than average work force ’
¢ involved and 1f doses are
ess than ‘ rem Der persor n
average, effects wi be redu

commensurately
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Comments Received at the Feb. 15, 1984 Public Meeting

ERIC EPSTEIN [Tr-17]: My name is Eric Epstein. 1 had sent a copy of four
questions I had to you in certified mail, and never received a response,
so this may be redundant to you, but I will address the questions to you
anyway. I don't know if you ever received it or nct.

[Discussion]

The first question I have is, in the report, you seem to maintain a link
between lack of funding and worker safety, however direct or indirect.
In a meeting I had with yourself, Mr. Dushare and Commissioner Ahearne
last May, Commi<sioner Ahearne maintained that a lack of money has never
been a problem. Well, it seems to be a problem, and I was wondering how
you plan on attacking that problem, what pressure can the NRC exert on
GPU and the nuclear industry to raise funds for cleanup of Unit 2, so
that the extended radiation dosage to workers can be mitigated somewhat.
[Discussion]

When you say "subsequent delays," and you correct me if I'm wrong, 1
believe ALARA in their safety code says what you had said before,
cost-effective of economically feasible. What is meant by economically
feasible or cost-effective? When you start trading off, vou know,
radiation exposure for cost-effectiveness --

[Discussion]

My second question is -- 1'll paraphrase it -~ the TMI site is not suit-
able as a permanent repository for radioactive wastes generated by the
accident, which I agree. However, there are few federal laws concerning
interstate transportation, and there are new interstate compact laws
which have arisen, and states which once welcomed waste are starting to
have serious reservations. How can the NRC assure the public that these
new developments will not result in a long and costly delay in transport-
ing radioactive wastes from Three Mile Island?

[Discussion]

I'm not talking about the history. ['m projecting into the future what
would happen if things become more stringent about moving the wastes. 1
was just wondering if there would be any guarantees that the wastes would
be removed, no matter what.

[Discussion]

What I'm asking, is there any guarantees the NRC can give the people liv-
ing around Three Mile Island that the wastes will be taken away no matter
what?

[Discussion]

Question three, again paraphrasing; a radiation worker may receive no
more than three rem of radiation dose in a three month period. No worker
may average more than five rem per year past the age of 18. I was just
wondering if five rem a year is a high dosage, because I'm wondering 1if
you take into account the background radiation somebody may receive,
[Discussion]

A radiation worker may receive no more than three rem of radiation dose
in a three month period. No worker may average more than five rem per
year past the age of 18. 1 was just wondering -- it would seem that five
rem a year is a high dose, since a worker may be receiving other radia-
tion from background radiation from other sources. Do you feel that five
rem is an acceptable dose per year for a worker at TMI, is what I'm
askiug.

[Discussion]




s five rem acceptable for a woman that is pregnant, in you opinion?

A
f
i

Discussion]

And also, you may receive as much as three rem in a three-month period.
Is there any time period where you receive an excess? What 1'm saying
{s, if you receive three rem in a day or if you receive three rem in
three months, is that too much in the time schedule where you may receive
y certain amount of dosage?

[Discussion]

My other question, are there any studies planned to look at -- more in
the future to look at what has happened to women who may have been preg-
nant during the cleanup or were pregnant juring the cleanup or had been
pregnant during the accident? Do you plan any studies of that nature’

r

)Jiscussion

NRC be doing that? Why would that be up to the State of

about on-site.

)iscussion]
ation doses received by women who may have been pregnant

-leanup, and on-site doses. Why is there no studies planned or why
there not been studies?
[Discussion|
1 rou have to look at detectable effec

sion]

an opinion, though, that the djose is not th:

[of a rem], or is that an established scientific

10N

sossible to look in another report and that report would say that

o a y " - ' LS g ) A
.1 is a damaging level? What I'm ashing is, isn't that basically

ywu have?

Mary Osborn, from Swatara Township. I have two ques-
ns. On the chart, you show two to six additional fatal cancers., I
was wondering, how many people there that work get cancers that they will
be living with? You only mention the fatal cancers.
scussion
her question: are the dose records that are kept on the GPU workers
they also keep records on, like, the people that I call sponges,
iust come in and do cleanup work? I know that GPU is bragging about
low their doses are for the workers, but they don't seem to take into
nsideration all the other people that are not their employees.
scussion]
employees also get copies?
[Discussion|
MURDOCH [Tr-31]: Dr. Snyder, my name is John Murdoch, from Camp Hill,

msylvania. I have approximately four questions, addressed to various

r

Pe
members of the panel!. Ms. Munson said that there were some remaining
unknown areas in the cleanup. I would appreciate knowing in general
what those might be.

[Discussion]
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Secondly, you had said that various alternatives had been considered in
preparing this draft supplement. Was entombment of Unit 2 one of those
alternatives? And that has been suggested for possible study, suggested
by the Commonwealth of Pennsylvania to the NRC, or is to be shortly,
[Discussion]

The third question, and I'll address it to Dr. Snyder, is: has this draft
supplement been discussed with TMI workers themselves? If so, where and
when? And if it was discussed with them, did the workers express any
particular concerns over the findings or the matters included in the
supplement?

[Discussion]

I'm compelled to make a comment in answer to that, Mr. Barrett, and that
is, certainly if I were involved in an industry where my health was in
question, I would want to attend any meetings to learn as much as I could
about it. And if I interpret your answer correctly, it is that the
employees do not appear to be overly concerned about this. Am I correct?
[Discussion]

Finally, it was estimated, I believe, in this draft supplement that
approximately 10,000 workers in toto will be involved in the cleanup
before it is completed, is that correct?

[Discussion]

lhe estimates of unfavorable results healthwise from that cleanup were
estimated then in general as six to ten, in the ratio of those to 10,000;
but is it not true that a number of those workers will be employed for
considerably longer periods than others will be, and will be involved in
more hazardous types of activities down there; so that a generalization
of six to ten to 10,000 does not, tc my mind at least, give a true
picture of the adverse effects. I+ would seem to me that 5,000 or some
other figure might be a more realistic approuch.

[Discussion]

ED CHARLES [Tr-37]: Ed Charles, Mechanicsburg, Pennsylvania. Thank you for
leaving us have the opportunity to present some of our comments. Most of
my questions deal primarily with something I found absent in the last
environmental impact statement, at least in a quick reading. It is
rather technical to me, but I find very little on the idea of transporta-
tion mentioned. There's a footnote related back to the original environ-
mental impact statement with the comments Linda made this evening. With
the additional time, the additional entries needed, additional waste
accumulated from clothing, et cetera, there will be a lost more trans-
portation trips. Also, in the same line or related to the same
transportation issuc, the latest technology in the decommissioning or
removing materials from the Shippingsport reactor requires a load limit
to be shipped down by barge down the Mississippi River up through the
Panama Canal to Washington. I am wondering, (o remove that type of
material from a much larger reactor than the Shippingsport reactor, how
we're going t~ move that type of weight limits.

[Discussion]

Would it be timely or cost-effective to make those decisions now?
[regarding ultimate disposition of the plant]

[Discussion]




Is it a possibility?

[Discussion]

How is that decision made, and how far down --

[Discussion]

And that is approximately how many years down the road?

[Discussion]

That gets into some of my transportation area. On 2.22 of the new
environmental impact statement, all you have footnoted under the chart
2.2 is Waste Management and Transportation with a little footnote down to
see the original environmental impact statement. There is no statement
on the amount of transportation occurring. I don't see anything in the
statement regarding additional needs for transportation of waste in the
statement offhand. I might have missed it .

[Discussion]

But in your question-and-answer book, next to last question, number 94,
truck drivers taking a 60 mile trip to Washington or Richland are
receiving not above normal radiation, but they are receiving significant
amounts. It says here, "For an extreme case, consider a truck driver who
spends 2000 hours per year driving, half of that hauling radioactive
material.” He may receive various amounts of radiatior on those trips to
Washington or elsewhere. Those trips, even if they may be small, are not
being added into the lengthy discussion I heard at the panel meeting the
other night. Where does all this waste go, and is it being counted again
and again as it's being packed, shipped, transported from one place to
another?

[Discussion]

So, you're not wusing dose accumulations ¢ people in Hanford or
Albuquerque or Utica --

[Discussion]

Can you give me a number, roughly, how many trips to Washington?
[Discussion]

[ didn't see anything in the new one -~

[Discussion]

Only projections in the original.

[Discussion]

Well, just a lit:ile calculation from your update, I have 219 loads plus
16 loads going to Washington at about $5,000 a trip. I have radioactive
materials going from the island to 19 different states in shipments. I
calculate roughly, by looked at a map plotting those various places, that
that material has reached just about every state but nine in the United
States. So, I'm saying, the waste is not only a problem in Middletown
and Central Pennsylvania; ; that waste is being handled again and again,
and where it ends up, how many times it's being handled --

[Discussion]

If it goes to Albuquerque

[Discussion]

I have 939 shipments leaving the island.

[Discussion]

I'm referring to the log of waste transportation off the island.
[Discussion]

That's not in the update, because there wasn't that much leaving --
[Discussion]
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I also was rather disturbed by the kind of discussion that was given
there in that these were -- certainly some of them had to be, from the
sound of the discussion, had to be some of the most outstanding experts
in the country, the people who prepared the BEIK report, in fact. And
those people admitted that they didn't really know. Their figures are
based on Hiroshima and Nagasaki which, having attended the health con-
ference last March here in Harrisburg or in Middletown, I find that those
are certainly incomplete. And they're also based on some studies of
mice, but they are not based on direct biological data of human popula-
tions. I find it very disturbing to be making decisions based on that
kind of data. I realize that it may be inevitable and there may be no
other way to do it, but I have to ask something, as very much an amateur.
What ever happened to things like the Mancuso study, which were studying
workers?

[Discussion]

well, T still come back to my original question about the Mancuso study,
which -- their discussion the other night really seemed to hinge upon the
fact that there was that BEIR report, which is the one they mentioned
most or seemed to be talking about most, which was based on a computer
model. It was based on, as you say, geneticist's projections and so on,
but it was not based on biological data in general. With studies like
Mancuso, and certainly your knowledge of -~ pointing out that there are
others, I don't understand why that is true and why we're making
assumptions based on the computer models and projections instead of
basing it on studies of workers.

[Discussion]

The question, of course, in my m i is, why wouldn't there be -~ 1
understand you're saying human populations. Obviously, Hiroshima and
Nagasaki is a human population. But the rate of worker exposure would
seem to be in this case so much more relevant or so much greater, that I
would think that that would be the overriding kind of data on which you
would base your conclusions, rather than simply on the broad, general
picture which takes in a complete range of people or animals or whatever,
you know, the hundreds of different settings seem to be.

[Discussion]

One of the things that I find in the draft supplement, there was a [lat
statement made, and it was made again tonight, that obviously the island
is a pcor place for storage of waste. 1 wonder why they didn't think of
that when they licensed them, but it is a poor place for the storage of
wastes, and that therefore that's the beginning and the end of that
discussion. But it seems to me that what we are weighing here is not
simply how much exposure -- 1 mean, we don't seem to be weighing
anything. We're just deciding whether to have this much exposure to
workers or this much more exposures to workers in cleaning out this core.
I'm not say that I know for sure, that I have a sound opinion on whether
or not that core should be taken out, but 1t seems to me the discussion
has not been fleshed out on whether we are making a choice that is really
-~ we have been told that that alternative is ruled out. I would wonder
why we have not had more discussion about whether there is that much more
danger. The reason I am concerned about is because Dr. Carl Morgan, when
he was here last March, had indicated that he felt the cleanup should

stop immediately, and that the only safe exposure to workers was for the




plant to be stopped at that point. That's a year ago. 1 have not heard
other people comment on that, and I realize that there are obviously
scientific differences of opinion. However, it would seem that maybe
that discussion should be fleshed out a little so that if we're making
choice, that we would know exactly what that choice is. One of the
things in this statement that you have drawn into the supplement does
indicate about thinking that half the core could be removed and the rest
could be left there without danger of recriticality. The recriticality
issue is one that we haven't heard enough discussion about, and I think
it would be helpful.

[Discussion]

Your statement about borated water being a crucial thing in keeping this
from going critical again, there is a statement in this draft supplement
which indicates that they were supposed to use deborated water. If you
did figure out how to use water which did not contain boron, there was no
discussion previously and I am wondering if I'm reading this correctly

and if there should be some discussion of whether putting deborated water
into that highly radioactive basement poses a risk of criticality; also,
what that would do, if indeed that is a serious proposal.

[Discussion]

The last thing that I wanted to say is that I do not understand -- I
understand you're giving a wide range, but I'm no sure you answered the
question that was asked previously here, whetlier that wide range includes
all of the many scenarios which seem to be indicated but not spelled out
in this draft supplement. There seem to be many, many different
scenarios which -- each one is a building block. If this happens, then
we do this; if this happens, we do this. Do you cut it up? Does it have
a tolerance? All these questions seem to be remuining here. Does the
wide range take into account the ultimate number of scenarios which might
be suggested by the basic scenario which is put forth in here?
[Discussion]

One last thing: this recent flap over the Bechtel bill in thc state
legislatrure indicates that some of these companies and subcontractors
would like very much to get out from under the liability which they
should rightfully assume. Technicalities or not, it seems to me that
that's a strong question, is it absolutely positive that the NRC's
control of the ALARA and the ultimate exposure extends to all these
subcontractors as well as GPU itself?

[Discussion]

LEE [Tr-64]: My name is Jane Lee, Etters, Pennsylvania., I can't believe
that after five years, we're still going to meetings. I've got meetings
scheduled for every day this week in connection with nuclear power, every
day this week. Of course, I don't get paid like you do. I view this
entire proceeding as a mere formality to fulfill the letter of the law,
just as you constructed the EIS (phonetic), and just as I knew when you
used that as a guideline for what you're doing right now. Not too much
has been said about the off-site exposures, those people who haveu't
voluntecred to go into that plant and work. In view of the fact that you
don't know the methods and procedures that you're going to use to clean
up that plant, you therefore have no idea how much you're geing to lose
to off-site, the innocent victims who live near Three Mile Island. I




might state right here, too, that you're the same kind of experts who
told us before the accident happened how safe and clean and cheap it all
was., It's like ashes, not only in your mouth, but ours, too. So, you
see, your credibility isn't any better today than it was yesterday or ten
years ago. As for all those studies you talked about, Dr. Branagan, I
know about some of these srudies, too. [ know how they skewered the
reports on atomic veterans. I know how Dr. Tokahata (phonetic)skowered
the infant mortality rates that he submitted to the federal government
and very conveniently dropped 88 infants' deaths; and when an investiga-
tion was never done on the huge increase in the crib deaths -- clustered,
by the way, clustered in Lancaster County along with the hypothyroidism
cases; clustered, by the way, in the exact same geographical location
where the chickens are now dying by the millions because of a mutant
growth. Incidentally, avian flu is a very common disease among chickens.
The difference today is, it's now a mutant. And anybody, including many
of our laypeople in this room, know that radiation will mutate. It will
cause a mutant. Prove it? Of course we can't prove it, any more than
we're going to be able to prove that we're going to be victims of cancer
because of what you have done, or are doing. I'm going to ask you a
question, hypothetically. Supposing I was in an accident and I needed a
victim to correct the accident, and I took the names of all five of you
up there and put them in a hat, and I drew one of your names; and then T
came back to you and I said very bluntly, "I'm sorry, but I have had an
accident, and it's going te cost you your life." Now, ladies and gentle-
men, what you're doing up there on that stage is determining who is going
to die and who isn't going to die. This is a document of premediated
murder, that's what it is. In the most blunt terms, that's what it is.
I cannot believe that we live in a society today that we parade before
the world and we tell the whole world how free we are, and that we are
concerned about human life; and then we promote this kind of menstrosity.
The dimensions, the moral dimensions of your proposal are mind-boggling.
You're willing tc sacrifice unborn children, unborn children who have
absolutely nothing to say, who will be brought into this world retarded,
who will not be a proud individual, who will not be able to earn an
income. How can you do this? Do you feel comfortable with yourself? Do
you? There's got to be something wrong with a person's conscience some-
where. Never mind me; as far as I'm concerned, I've lived my life.
That's not important. I'm not pleading here for myself. I'm talking
about a lot of innocent men, women and children. unborn, and you're
willing to sacrifice them to just to boil water. That's all it is, just
to boil water. And you come in here with your statistics; well, I've
been down that road a thousand times, and you know what you can do with
your statis:tics, because I know very well what the experts have done with
the statistics. Do you depend on GPU to report exposure levels to the
employees? Do you depend on GPU for those figures for worker exposure?
[Discussion]

You are there when workers are being exposed?

[Discussion]

You are right on site?

[Discussion]

You know about some of the employees who sat in contaminated areas
unaware that the area was contaminated? You are aware of that? That's

A.70




even before your time, but I haven't forgotten. My files are full of
incidents at Three Mile Island where workers were exposed -- not five
rems; way beyond. Don't tell us about worker expcsures. Don't tell us
about your good, clean, typewritten pages and how neatly it's going to
fit in to your proposal because we know better, we know better. And the
idea that the Nuclear Regulatory Commission would still, after five
years, rely on a company who has lied, who has been guilty of falsifica-
tion of leak rates -- not just at Unit 2, but Unit 1 -- lied repeatedly
about everything; and you think they're going to tell you the true dose
of the exposure to workers? You reallv believe that? You're only
fooling yourself; you're not fooling us, but for a second. Do you know
if there are strict, accountable records of each employee at each nuclear
power plant in this company and all of the dose rates that they have
received in their entire life, the X-rays, the CAT scans, the bomb tests?
Are they a veteran? Were they in bomb tests? Every dose is an overdose.
Don't use the word "safe," Mr. Barrett. There's no such thing as a safe
dose of radiation.

[Discussion]

There is no such thing as a safe dose of radiation. Every dose is an
overdose. Not only is it ar verdose, it's cumulative.

[Discussiocon]

I think you should strike the word "safe" from your conversation whenever
you're discussing this type of a3 subject.

[Discussion]

I asked a question. Do you keep records on the entire dose that a worker
has gotten in his lifetime?

[Discussion]

Do you agree that those doses are cumulative?

[Discussion]

So that, all dental X-rays, all medical X-rays, CAT scans, anything at
all that a worker is exposed to on the domestic scene is cumulative?
[Discussion]

So that, we only compound the problem, do we not, by allowing workers
five rems a year?

[Discussion]

Do you feel comfortable allowing workers in there with that risk?
[Discussion]

You think that's perfectly all right, to damage the genes of an
individual who's going to pass that on to their offspring?

[Discussion]

I hear you, but I can't believe what you're saying. Another thing that I
found rather surprising, although at this point nothing really should
surprise me, and that is the methods by which you intend to cJ)2an up the
plant have not even been determired.

[Discussion]

We still don't know the procedural methods, exactly?

[Discussion]

We live in an era of robots. Have you considered robots in the cleanup?
[Discussion]

Question 27: 1 would like to make a recommendation. '"Do NRC regulations
spell out how much radiation a worker can receive?" The response: "Yes.
A radiation worker may receive no more than 3 rem of radiation dose in




any three-month period. No worker may average more than 5 rem per year
for each year past age 18." 1 respectfully request that the part of the
sentence "for each year past age 18" be stricken. And I do that knowing
how GPU operates, that you could juggle the figures, send them to work in
a power plant at age 18 -- more like 35, 40, and so you could increase
the amount of exposure to a worker and be within the letter of the law.
[Discussion]

well, if you believe that, then you're a bigger fool that I thought you
were. There isn't anybody in this room who believes that, including you,
not really, you say what you have to say because you have to say it, but
there isn't anyone that believes that. I've concluded my statements for
this sham. That's what it is, a big sham.

MITCHENER [Tr-72): My name is Mary Mitchener, M-I-T-C-H-E-N-E-R. 1 live
here in Middletown, after the accident. I was very happy 1 wasn't here.
what type of genetic changes do you think might occur, what basically, a
couple of examples?
[Discussion]
Such as without a hand or something of that nature?
[Discussion]
Secondly, you have on there the table that shows different occupations
and their dangers; and a fireman may be a very dangerous occupation.
Down at the bottom, it says, nuclear workers, people working at TMI. A
fireman doesn't have to worry about whether or not his kid and his
child's child on down the line is going to have a genetic problem.
Chemists might have a problem, I don't known, but firemen and a lot of
other workers don't have the unknown, and that is the problem here, that
it is unknown. You cannot see radiation, you cannot feel it, and that is
the problem. If you can't trust people, like a lot of us here do not
believe you can trust Met-Ed -- figures do get changed, because to
somebody who doesn't read behind the lines, if you just looked at the
surface and say, "Gee, this is a good job to have because it's safe."
But vou look behind the lines to your children and their children, it's
not as it appears.
[Discussion]
But don't you think there are other jobs that would be listed as much
higher in occupational hazard as what you list nuclear workers here? And
there really isn't any genetic effect. There is nothirg that's as hidden
it is with radiation.
‘

{Discusslorn

| ]

You also say that things are compounded, okay? Right here in Middletown,
we got TCE in our water, okay? There's talk of EDB in food. It's all
compoungded. We have fallout from the tests in the sixties. We have
fallout from the tests still geing on, tests that now aren't as stated as
they used to be; underground tests which once in a while leak like they
did in I think it was. It gets compounded. People back in the
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3 8¢ yee, look at this great big river. It isn't going to hurt
to pour the wastes of this factory into it." And they did it and they
did it and they did it until the Potomac was dead. Ten years ago, 15
years ago, the Potomac was considered dead. I went there with other

people and we tested it. [t was dead, okay? But 100 years ago, they
"

said, Cee, it's okay to keep polluting it." And the same thing is




happening to our atmosphere. The same thing is happening to our water.
And I'm saying, it's compounded. My kids have a better chance of having
cancer than my generation auni the generation before them, not just
because of TMI, but because of the water problem, because of the problem
with food. And for you to sit there and say, "Gee, it's acceptable," it
isn't acceptable to me. And it's not accrptable to a hell of a lot of
people who never came here. There's a lot of people who won't stand up
here and talk, because they don't know that it's so doggone easy. They
don't understand you can read these things without being a scientist.
And it makes me very angry and it makes me upset that you drag things onmn,
A, to stop people from coming because if you have meetings all the time,
a lot of people aren't going to be like Jane Lee, and willing to come and
willing to donate their time. A lot of people like me who have four kids
don't have that much time. So, if it's dragged on, it's not really fair
to us. You people have the time, because it's your occupation. I don't
want it for my second occupation, but I live near that plant. And
people tell me, "Why don't you move?" To where? Where are we going to
move that there isn't fallout or radiation, that there isn't radiation
from a plant accident or -- it's not fair to us. And to say may, maybe
we won't decommission it, well, I hope that it never comes to maybe that
it won't be decommissioned, because I hope the people in this town won't
stand for it ever opening again, especially Unit 2, because it was called
the worst nuclear reactor accident, right, commercial reactor accident in
the country, correct?

[Discussion]

Then how come the Enrico Fermi plant, which also had a very bad accident,
was shut down and decommissioned, and they're still saying this one might
run? Enrico Fermi in Detroit.

[Discussion]

Wasn't it also shut down because if there had been another accident,
there would have been more people upset and the nuclear industry would
never have gotten as far as it has? And it's gotten on our backs. We
pay the taxes that suppc.t the dump that's going to be in Utah or
wherever it ends up. We're the ones who support it. Our children will
support it. But really, we weren't told 20, 30 years ago what was going
to be ahead of us down the line. You're talking about, "Decommissioning,
we'll face that problem when we come to it;" it should have been faced
before the license was given out. It's not fair to postpone it. It's
just like the other things that were postponed and put on our children.
It's not right.

DONALD HOSSLER [Tr-/7]: My name's Donald Hossler, from Middletown. I got
here kind of late. [ had a Little League basketball game, so I didn't
get dressed up. If 1 ask a question that may have been asked, please
straighten me out., When I received the draft in the mail, I started
reading through it. And then I read in the paper where the Commonwealth
is going to make a recommendation that other alternatives be looked at,
and I sort of lost interest. But anyhow, I've got some of my notes here,
and I just have a couple questioas for you, really. I note in the draft
that you talk about 10 millirems per hour as what you consider a normal
dose rate for a normal operation. I think they're talking about the 305
foot level -- or is that for the entire reactor building?
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[Discussion]

And do you really believe that eventually TMI-2, the containment building
would eventuaily be gotten down to 10 millirem?

[Discussion]

Again, I understand that that's your concern, defueling and decontamina-
tion, but you have to remember that as a resident living in the area,
that 10 millirem per hour looks pretty good. After you've completed the
defueling and decontamination, you talk about the marginal value of the
cleanup. I guess you're talking about robctics technology to try to get
it down to 10 millirem eventually?

[Discussion]

On page 2.5, you talk about the 282 foot level, which you call the
basement. It looks like that is &« very highly contaminated area, and it
looks like that's going to be a very difficult area to really get at;
just making some comments as I look through it. Also on page 2.7, you
talk about the airborne radioactive material that becomes redeposited on
clean surfaces. Are there certain areas that wecrc being cleaned, and now
you've stopped cleaning them because of this?

[Discussion]

What specific areas, what foot levels of the building are they going to
decontaminate?

[Discussion]

On page 2.9, it looks like there's about seven foot of core area there
that's unknown, something like that. What do you think is in there? Do
you have any idea?

[Discuss.ion]

On page Z.10, you talk about the uncovering of the lead screws, that the
handling of these could be very significant in terms of radiation dose or
exposure to the workers. Can you give me some idea of -~ when you handle
these, do you handle them one at a time or .hree at a time, and what's
the possible total dose at cne job?

[Discussion]

On the top of page 2.11, it looks like you talk about mechanically remov-
ing fuel particles from the reactor piping system. It looks to me lika
you're probably going to leave the particles in there for future tearing
apart of the reactor piping. Is that right, you can't get to it?
[Discussion]

On the top of page 2.14, what's really troubling to me, one of the
things, is we read the glowing General Public Utilities reports that talk
about how well the cleanup is going; yet I note in that first paragraph
that the auxi.iary and fuel-handling building still has major decon-
tamination efforts which are still required. You may not be aware of it,
but I know wnen the utility talks of things, they usually refer to the
reactor building. It looks like it is going te require a major effort to
get the halfway feed building decontaminated. And then I go over %o
page 2.15, and I notice that in tasks and sequencing that the last two
items of the five with large p2riods -- you say, "reactor building and
equipment cleanup, to proceed as resources allow," and then the next oue,
"cleanup of the auxiliary and fuel-handling bullding, presently underway,
‘concurrent with that reactor building work." What percentage of the
radicactivity would you say is in the awviliary fuel-handling building
compared to what's actually in the containment building?
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[Discussion]

If its' a small percent, why -- it must be major decontamination because
of the cubicles -~

[Discussion]

They are hard to get to.

[Discussion]

Would robotic technology be a good idea for those cubicles?

[Discussion]

The fuel canisters and particulate filters you talk about on 2.20, are

those readily available now, and how many do you estimate -- I didn't
bring my final PEIS with me -- but how many do you estimate will be
necessary?

[Discussion]

Would they be the same thing they might use for Shippingport?
[Discussion]

And particulate filters, would you transport those in the same fuel
canisters, or do you have some way to transport those?

[Discussion]

Now, I'm wondering on page 2.23, the third paragraph, how likely it
really is that the immersion decontamination would be suggested by the
licensee, I know you do say that it was not evaluated due to limited
knowledge of its effectiveness. I wonder if you just didn't through that
in there just for the sake of throwing it in. Do you think it's likely,
that thev would want to fill it up with water and do some more processing
on that magnitude?

[Discussion]

On page 2.31, I notice something that was already mentioned. It looks
like the NRC may well be wiliing to let half the fuel be removed and the
other half to remain before you put it into what's considered a monitored
interim storage. Would it be fair to say that?

[Discussion]

The third paragraph on page 2.31, you talk about the fact that only about
half the fuel would have to be removed before the chance of criticality
would be inconceivable. 1Is that what that says?

[Discussion]

Now, the next question would be, why didn't the licensee propose the
thing the Commouwealth is going to propose, this other alternative? Why
didn't the licensee -« they seem to be proposing everything through the
years. Why did the Commonwealth of Pennsylvania have to --

[Discussion]

Why wouldn't GPU advance that?

[Discussion]

This proposal that the Commonwealth is going to present, then, do you
think this would decrease the need for immediate funding, or do you think
the funding level would remain about the same?

[Discussion]

The commonwealth's alternative would not be accepted several years from
now, so that actually the estimates for funding which we're looking at
now - uld probably be low.

[Discussion]

Finally, I know you're all concerned about the cleanup, but I would just
like to give you this scenario. 1 know the push is on to restart TMI-l.
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I know we are not here to speak about that. But I think that one
consideration that those of us living around here through this, you know,
back in 1979 and 1980 -- I remember I went to the Forum. And you asked
me, Dr. Snyder, you said, "Well, Don, do you want it cleaned up or don't
you?" I said, "Sure, I want it cleaned up." And now we're getting some
different stories here about things getting lengthened out, certainly
through no fault of ours. And one of the reasons why -- when I started
reading through the draft after I heard about the Commonwealth's thing, I
thought that the possibility of getting it completely cleaned up was
being secretely considered or however you want to say it. The thing I
want to just remind everyone about is that if TMI-l1 would ever restart, I
personally can see a scenario coming about where GPU would say, "Gotta
buy new stream generators. We can't complete the cleanup until we've
bought new steam generators and had them installed," particularly if the
tube problem does not work out like some people think it wili. And I'd
just like to relay to you that I believe we would be a hostage again if
No. 1 were allowed to start, because any kind of mechanical problems
there, be they steam tubes, steam generators or whatever, I could see GPU
saying -- and I think you know that yourself -- saying to the NRC, "Well,
we've got mechanical problems here with TMI-1, and we have to keep it in
the rate base, because that's going to allow any cleanup." And so, all
of a sudden, we're hostage again. And I believe it's very important that
== I know some of the ladies have used this idea before of the spilled
milk. You know, when a child has spilled a glass of milk, vou have to
get it clean up. If you don't, the milk might ruin the floor, the tile,
or somebody might slip in it. Also, you really haven't taught the child
how to handle things responsibly. I think people sometimes think of this
issue as a natiomal nuclear issue. It really isn't, for me or for a lot
of people in this auditorium. I think it's here in TMI. I think the
thing we really want to do is for the industry to prove that this can
really be done. And we have to leave TMI-l out of it. And I read the
Harrisburg paper, I guess in early February, an editorial the Patriot
wrote on February 7. Tom Jerusky was saying about the Commonwealth's
idea that if they were to do this proposal, that right about the time
TMI-1 would be finishing its operation, that it would be time to take
care of both the plants. I'm really surprised that the Commonwealth
would come up with a comment like that. The point I'm trying to make
here is that I think we need to just forget about TMI-l. You're probably
sitting here wondering, why am I telling you this. I think the reason
why is because you talk with the NRC staff, you might talk with the
Commissioners and maybe informally give them ideas on how the peogple
feel. I personally feel that probably about 85 to 90 percent of the
anxiety about this whole cleanup and everything would be gone if GPU and
its board of directors would just decide to seek some other way to get
TMI-1 taken care of, working with the Public Utility Commission or some-
thing other than restarting it. I really believe that. And I believe
that we would be concerned about the cleanup; but I think you need to
relay that for me to the people at the NRC. I really believe that TMI-1
is a tremendous stumbling block and has always been. And now that this
cleanup is being lengthened, it appears -- and some cynics, I suppose,
are wondering whether the f{uel will ever get out; they wonder whether it
will ever be completely decontaminated -- it just is unconscionable, in



my mind, to restart No. 1 until the industry has really proven that TMI-2
cau be taken care of. So, I appreciate the answers to some of my ques-
tions. And like I said, in going through, I was going to put something
in writing. But when I read the Commonwealth's possible proposal, it
sort of stunned me in a way. I was very surprised. But I wish you would
carry that message back to the NRC.

[Discussion]

ELIZABETH CHABEY [Tr-94]: My name is Elizabeth Chabey. I have been

approached many times by people who live nearby, and they would like to
know what would happen if the ultimate test of the crane fails.
[Discussion]

We'd also like to know if the public will be notified when this ultimate
step is taken.

[Discussion]

Do you think that this possibly could be scheduled for a weekend, since
our emergency evacuation crew said that the only time that they could
really function is on a weekend?

[Discussion]

JANET LEE [Tr-96]: Will we be notified in advance [about the polar crane

PAUL

test]?
[Discussion]

SHOOP [Tr-97]}: 1'm Paul Shoop, S~H-0-0-P, representative of the Inter-
national Brotherhood of Electrical Workers. I know the International
Brotherhood of Electrical Workers is concerned. We have members not only
in our utility branch -- which the local union is here in Middletown --
we also have members in our building trades, which is located in
Harrisburg. The members are concerned. They have reviewed the
supplemental PEIS. As you stated earlier, you don't hear a lot from the
workers. They are very well educated. They are very well trained. They
know what they're doing. They're not very vocal when things like this
meeting come about. However, they do raise concerns. 1 am here because
they are concerned, and they requested that I be here. The IBEW has
about 11,000 members permanently assigned to all the nation's operating
power reactors. We have tens of thousands of members in the building
trades, from vendor specialty crews, and members of the utility and other
sites that rotate through the plants for major maintenance or refueling.
The IBEW is very concerned about the exposure they get. The greatest
hazard to the IBEW member is not radiation. It is not a lot of the
things that they have in there. The biggest threat to the IBEW member is
electrocution. Every year, between 40 and 50 IBEW members are electro-
cuted on the job because of one reason - we work equipment hot. The
public demands uninterrupted electric service. We pay the penality,
because of what society wants. We know what risks are. This is the risk
that we pay, we forfeit with out lives. So, we do understand risks.
Society wants us to work equipment hot so they have electricity; they
have electricity. Society demands that as radiation workers that we work
in radiation fields; we know that we have to receive radiation. Compared
with electrocution, all other threats pale. Another way of looking at
the total man-rem -- and parden me, I still use "man-rem" instead of

A.77



MARY

"person-rem;" I1've never been converted -- if you look at the man-rem for
1982, the last published figures from the NRC, it was slightly over
50,000 man-rem for all power reactors. The projected max for the nine
year period is about 46,000. So, we are talking about the same risk to
radiation workers in power reactors for the nine year period as we have
during 1982. Another way to break that over -- you know, it's not going
to be even increments over the nine years =-- but if you look at the
highest record man-rem for any station for 1982, it was almost 4,000 in
Quad Cities. This, on an average over the nine years, it will be about
5,000, so they're somewhat equal. It should not be any greater risk at
one station than at the other station. You're going to have a large
number of people involved. Again, just in the supplemental PEIS, these
are estimates based on the best you had available to you at the time. We
will not be surprised, we would not be shocked if you have to revise the
figures upward. We know these things happen. You get in there and get
better data; it could go up or it could get lower. If robotics come in,
if == and we're not counting on robotics coming in within the next nine
years -- if it would happen, exposures to people would be a lot less.
Robots can taken an awful lot of exposure. 1It's not unlimited, because
they're electronic, and certain things happen to electronic devices
because of radiation. Worker are concerned. You don't often hear us
comment on it, but the IBEW members in the building trades, the IBEW
members in the utility branches in the area who are going to be doing the
work there are very much concerned, and they have reviewed it. We can
work with the figures that they have. And incidentally, we're not
sponges. All exposures at all power reactors are ALARA. This is one
thing -~ you do hear from us when we're convinced that they are not ALARA
exposures. So, the 52,000 man-rem we had for 1982 were all ALARA. I am
convinced that all the exposure for TMI-2 cleanup will all be ALARA.

OSBORN [Tr-100]: My name is Mary Osborn. I have a comment to make
regarding Mr. Shoop. I had a friend who was an electrical worker at TMI.
He quit before the accident, the year before. The reason why a lot of
union people do not come to these meetings is fear of being blackballed
by the unions. When people work 10, 12 hours a day, seven days a week at
a nuclear power plant, you become fatigued and then you become
electrocuted. Another thing -- before the accident, the men who worked
there didn't wear their badges. They had them in their boxes. So, a few
things have happened and a few people have finally wised up. But it's
good that the man was here to speak. But the men are not here because
they don't want to learn -- they're afraid to show their faces because of
all the harassment they get from the unions. 1 have a lot more to say,
but 1'll say it elsewhere.
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Comments Received at the April 12, 1984 TMI Advisory Panel Meeting

BRUCE MOLHOLT [Tr-112]: My name is Bruce Molholt., I'm a Ph.D. I teach
genetics at Bryn Mawr College. I have done cancer research in the past,
and I am presently doing research on the molecular mechanisms of nuta-
genesis, in DNA. I appreciate the opportunity to represent at least one
segment of public opinion in the Panel discussion tonight; however, I
don't think this is a very efficient forum for expression of public
opinion, in that it seems to be more of a dialogue between the Panel and
the NRC. Therefore, I will try to limit my comments. I certainly will
nct reiterate the written comments that I have already submitted to the
NRC. T will just try to comment in terms of perspective, at least my
perspective on what I've heard tonight. And one of the reasons I want to
limit it, too, is that I, among my teaching obligations, have one early
in the morning, and that means that, like many of you, I'll have a tight
schedule. I heard and read the expeditious cleanup philosophy supported
in terms of the NRC's mandate, again and again =-- and I believe I'm
quoting from a number of sources, because it's reiterated -- as "to
ensure the long-term health and safety of the public." Now, that
particular rationale to support expeditious cleanup has a deja vu for me,
because I heard the same things being said four years ago, when various
alternatives to decontamination of the containment building atmosphere
were being considered, and, again, the rationale was for the health
safety of the public, what would be the most rational approach. I
believe that the approach that was taken at the time, supported by the
NRC staff, and not contested by comments to the environmental impact
thereof, was in released beneficial consideration of public health and
safety, and the rationdle was a strange one, and 1 believe has bearing on
what we are trying to consider tonight, and what you've been considering
for quite some time. The rationale was that perhaps these materials
inside the containment building atmosphere, which were mainly, at that
time, Krypton-85 gas about 43,000 curies of Krypton-85, that those
materials might accidentally leak out and cause some type of harm;
therefore, expeditiously, they were intentionally released into that same
atmosphere over a two-week period, without much regard for meterologic
conditions, althcugh the Environmental Impact Statement said that those
conditions would certainly be monitored. I see us in the same position
now, but with a much more serious potential public hazard; and that is,
we are expeditiously recommending decontamination of, not any longer
43,000 curies, but a half-million curies. Now, I'm going to direct
almost all of my comments to the core cleanup, per se, and hope that at
the end of my comments I might have time for a few questions that,
partially may be answered by the NRC staff and partially by members of
the Panel. The half-million curies that are in the core include all of
the fission products of uranium, include many byproducts from neutron
bombardment and other radiation of cladding and other reactor components,
include 150,000 curies of plutonium, and I believe there has been a
somewhat cavalier assumption that defueling of that contaminated core is
going to proveed in some manner or fashion simiiar to what defueling
connotes; that is, an efficient underwater removal of 177 fuel packets in
easy-to-remove, bundled form. The condition of the core, of course, is
quite a bit different, much of it unknown. No probes, as far as I know,
have been taken lower than four feet above the bottom -- that is, the
exact condition of the four feet of rubble on the very bottom of the
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reactor vessel is still an unknown entitity. As far as I know, all
evidence indicates that there is not one fuel rod that has sustained the
thermal shock at the time of the accideit, and there is every reason to
believe th:t 90 to 95 percent of the fu.l is crumbled, fused and in one
coherent wass, that would be rather difficult to remove from the reactor
vessel. Now, I would like to address some of that difficulty in removal
a little bit later. But my point is this. If the rationale for
expeditious removal of that core is to protect the public, is to protect
the public health and safety, then by no means should we start to do that
operation prior to understanding whether the head and plenum are warped
that once we open them we will never be able to reseal them. Indeed, we
find scenarios more difficult than the worst case scenario that I see in
the supplemental PEIS. Secondly, if we find that the fused fuel in the
bottom of the core is in such a state that it requires excision by either
robotic or manually operated separated devices, that will entail much
mcre than the -- as I understood it tonight -- 500 person-rems in 1984
for beginning that operation., If we find that dissection by sawing or
acetylene torches, or whatever devices will be used to separate that core
underwater, in order to remove pieces of it, 1is considerably moere
complicated than I see addressed in either the original or supplemental
Environmental Impact Statements, then I would suggest that it is not in
the best interest of the public health and safety to start removing those
pieces, but that, indeed, the public is in danger for exposure to that
whole whooperie of radionuclides that exists within that core material.
In addition, as has been brought up before, there is no safe repository
for that material at present. So I -- if that's the only reason to be
‘expeditious, I think it is not in the best interest of public health and
safety. Now, in order to help me to assess whether that is the reason
for expeditious approach to the core cleanup, I have a few questions that
I'd like to ask, if the Chair will tolerate these questions. I'm
addressing them to anyone who is knowledgeable about the nature of the
core at present,

[Discussion]

The first question is, is the danger ~-- is the core, at present, in
danger of assuming recriticality.

[Discussion]

So, as I understand *, then, the possible recriticality of that core is
not a reason, then, :ior expeditious cleanup. Is this correct?
[Discussion]

I also understand that one curie of Krypton-85 is being released from the
TMI-2 facility per day, on an average basis. Is that correct?
[Discussion]

Is that per entry, or is it just ---

[Discussion]

per day?

[Discussion]

Okay. My rough calculation shows that if one curie of Krypton-85 is
being made -- and I believe that can only be made through the fission

process -- that that is equivalent to abut .2 percent criticality. So my

[Discussion]
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My pnysics tells -- and you're the physicist, Dr. Cochran, but my physics
tells me that if this were residual, that you would not have a constant
amount on a daily basis over such a protracted period of time. Plus the
fact that Krypton-85 would be eight time -- I believe eight years -- or
is it 8.3 == I'm sorry; I don't remember that.

[Discussion]

And I would assume that both from the standpoint of decay and from the
standpoint of pollution operations, bleed-and-feed type operations, as
was used in venting, that the amount per day ought to decrease quite
markedly, but it seems to be steady. The real question is has the -- has
the core, in its present state, any portion which is not being protected
from neutron bombardment and, therefore is in a critical or sub-critical
state --

[Discussion]

Now, I'd like to return, then, to the issue of publi~ health and safety
with respect to decontamination of that core, and ask a few more ques-
tions about how the various portions of the core are to be removed. 1
understand that the process will first require removal of particulates
from the primary coolant, feed a filtration apparatus, part of a filtra-
tion apparatus, and then the soluble radionuclides will be removed by the
submerged demineralizer system. My comment, then, addressed to the -~
what happens to that particular filter, double-filter system, upon
dissection of the core, upon dissection of, 1like 100 tons of fused
material? 1If appears to me -- and I must admit that I'm looking at this
in a lay capacity -- it appears to me that for every dissection operation
of that fused core, that you're going tc release many more particulates
and many more soluable radionuclides into the primary coolant, and that
this operation may take longer than visualized in either the PEIS or its
supplement, and that this will result in much higher worker exposure
levels than found in the supplemental PEIS.

[Discussion]

Each time that there is a dissection operation you're going to have this
cloud of particulates re-entering the primary coolant.

[Discussion]

Are you taking up the primary coolant? No. He's taking up the par-
ticulates that are released that have crumble sides. You think that the
vacuum operation will be able to remove all those particulates?
[Discussion]

I feel that we're working in a arena of uncertainty, because this type of
cleanup operation has never been.

[Discussion]

Well, I think I can save the Panel some time by just merely making a
conclusory statement; and that is that I keep hearing answers of
certainty, when it's at least admitted throughout the document I have in
front of me, the Supplement PEIS, that there are huge uncertainties, and
I don't see those uncertainties taken into account in getting a range of
dose estimates., The condition of the core is now know in much more
detail, although, certainly, not by any means well e-ough, compared to
what we know at the time of the final PEIS, which was previously issued.
That caused the approximately six-fold increase in worker exposure in the
supplemental PEIS. My caveat is that I don't think we still know enough
to dilemma what worker exposures will be. And 1 endorse the Panel's
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discussion heretofore of what those final person-rem exposures will be,
whatever the range will be -- and I'm suggesting, at the moment, it's
conservative. 1 endorse the Panel's discussion and the recommendations
that those person rems be translated with a wider range of uncertainty
into human genotoxy editions, either carcinogenic or mutagenic. I have a
lot of other fine point questions, but I will not belabor those. I guess

1 still have time to put down some of those into another final statement
by April 20. Thank you.
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APPENDIX B

CONTRIBUTORS TO THE SUPPLEMENT

The overall responsibility for the preparation of this statement was
assigned to the Three Mile Island Program Office of the Office of Nuclear
Reactor Regulation, U.S. Nuclear Regulatory Commissicn. The statement was
prepared by members of the TMI Program Office with substantial assistance from
other NRC components, the Pacific Northwest Laboratory, and other consultants
indicated below. The assistance of GPU personnel, particularly James A.
Flannigan, is greatly appreciated. The individuals who were major contri-
butors to the Supplement are listed below with their affiliations or
expertise:

NAME AFFILIATION FUNCTION OR EXPERTISE
NRC

Ronnie Lo TMI Program Office Project Manager
Bernard J. Snyder TMI Program Office Director

Lake Barrett TMI Program Office Deputy Director
Richard Weller TMI Program Office Nuclear Engineering
John Nehemias Radiological Assessment Branch Radiological Effects
Frank Congel Radiclogical Assessment Branch Radiological Effects
Kimberly Barr Inspection and Enforcement Radiation Specialist
Barry 0'Neill Inspection and Enforcement Radiation Specialist
Michael Wangler Radiological Assessment Branch Radiological Effects

Edward Branagan, Jr. Radiological Assessment Branch Radiological Effects

Jerry Swift Radiological Assessment Branch Radiological Effects

Pacific Northwest Laboratoty(a)

Glenn R. Hoenes Radiological Sciences Program Manager (PNL)

Linda F. Munson Radiological Sciences Project Leader (PNL)

(a) The Pacific Northwest Laboratory is operated for the Department of Energy
by the Battelle Memorial Institute.
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AFFILIATION

Pacific Northwest Laboratory (continued)

Leo H. Munson
George J. Konzek
Jolene C. Juneau
Greg F. Martin
Carl M. Unruh
Edwin C. Watson
Thomas H. Essig
John G. Meyers

Other Consultants

Valmore Bouchard

Rudolph Nelson

Radiological Sciences
Energy System~

Radiological Sciences
Radiolcgical Sciences
Rad tological Sciences
Radiological Sciences
Radiological Sciences

Consultant

VIKEM

VIKEM

FUNCTION OR EXPERTISE

Health Physics
Decontamination
Engineering

Health Physics

Senior Reviewer
Environmental Science
Health Physics

Health Physics

Decontamination

Decontamination
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