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Dear Neighbor,

Here is infomation that will help you to understand some aspects of that
vill be involved in the recovery of Three Mile Island Unit 2 as a result of the

accident of March 28, 1979.

What is presented here is a summary of a planning study conducted for us by the
Bechtel Power Co.poration. The plan is really a preliminary study designed to
help us prepare for entry into the Reactor Containment Building and the
decoaterination of the facility. It must be recognized that this is a preliminary
study ané that further investigation and planning will be required before action

is taken.

We sinzerely hope that this information will help build a greater understanding.
Met~Ed wants to be responsive and we urge you to writz to let us know of your
special interests, We plan to continue this series of reports to the community

and wa can assure vou that Met-Ed will mak2 every effort to address your concerns

in future communications,

et : Sincerely,

Metropolitan Edison Company
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THE PLAN: A PRELIMINIARY STUDY

fo.Jdowing the March 28 accident
at Trree YMile lsland (TM1. Unit 2,
cPyY Service Corporation (GPUSC) retweinec
secttel Powver Corporation, @ leading
engireering and constructicn fire
in the nuclear power industry, t¢
prepare recovery plens for the re-entry
and cecontamination of the Unit 2
reactcr containment building.

A top priority in developing the
plan was to analyze, without benefit
of building entry, the radioactive
conteat in the water on the building
floor (the sump vater), ia the air
inside the building, and on the various
surfaces. Thnis analysis was required to
plen for the decontamination of the
building and agquipment, a prerequisite
to the eventual recovery of the plant.

“ha Bechtel study also describes:

v An assessment of the physica.

condition of the containmen:
suilding and the degree of damage.

« Pralisinary pians for entering

-he containment bui.ding for
-he first time since the accident
end compieting its decon: azination.

* Conceptual design for rew systems

end mocdifications to existing
svstecs that vill be needed for
re¢~entry and decontamination,

The re-entry anc decontazination
work will be directed by engineers
ané :echnicians, who have been appro-
pristely trained in decontamination and
in tre practices that are essential to
protect the public, themselves and
those working with theo.

The Bechtel study does nct speci-
fically address—several  areas related
to Uait 2 recovery efforts such as
recoval of the water in the ¢containment
builéing, disposal of contaminated
materials or removal of the fuel frea

the reactor vessel. These énd other
sreas are or will be the sub jects
of c:har studies anc evaluations., bt

shs axtent we may know the preliminary
siers, some of thaes: areas are coverées
in trese summary hignlights.

The Bechtel study also outlines
in a separate assessment @ preliminary
estimate of costs and a schedule
related to the recovery effort. They
caution that since no entry has been
pade inte the Containment Building the
cost estimate is highly speculative.

The scope of the estimate includes
efforts related to re-entering and
cleaning up of the containment, in=-
cluding waste disposal; removing and
disposing of the fuel; refurbishing
or res>lacing in-containment systems,
structures and components, and preparing
the unit for restart.

A copy of the July 16 New Release
announcing the Bechtel Study (included
in this information kit) outlines cost
parameters.

Im ortant Note:

Bechtel and GPUSC caution that
since the containment building has not
been entered¢ since the accident, there
are uncertainties about levels of
radiation and the condition of the
facilities within structure. As know=
ledge of these factors improves, changes
undoubtedly will be made in the preli~
minary planning. New studies already
are in process and still others will be
made.

For these reasons, GPUSC and Bechtel
identify the study as preliminary and
recognize that further investigation and
planning must precede initial entry.



COSTS AND SCHEDULE

tochze. estimates that decontamin-
s» ant reactivation of TMI=2 will
¢ arout four years, but that this
~.d:le could vary by as much as six
2

“he Bechtel study estiumates that
‘o tecontamination and reactivation
i the plant will cost about $3520
«=.1lion. This figure includes a con-
r.ngency fund of $80 million.

The Bechtel estimate does not
.sclude the cost of replacing the
reactor core. GPUSC's investmert in the
;:re at the time of the accident was
irout $3%5 million., With increases of
.ranium, enrichment and fabrication
srices, & nev core will cost between
$40 million and $80 million.

Additionally, GPUSC has added
128 pillion to the Bechtel estimate to

isver possible further unforeseen
risnsingencies. This brings the esti-
~ateé¢ cost of daccentaminating and

ragtarting THl~2 to about $400 millien,
Tre scnedule of major milestones in
,te T™I=2 recovery :ffort is difficult
.3 estimate because of uncertainties in
e timing of regulatory approvals and

secause information or developments in
i earlier effort may effoct the plan-
~ing for subsequent efforts. The

i31'owing generalized schedule should be
:snsidered in rhat context and may be
t.bject tu significant later changes:

1. Back up reactor decay heat
removal systems and other
safe shutdown mechanisms in

place. Summer 1979

2, Auxiliary Building water. trested

and building decontamination
completed. Fall 1979
3. Reactor containment building

removed frem RCB
Winter 1980

(RCB) water
and treated.

-. Remc:e deontamination of RCB
ard RCB equipment completed.

Spring 1980

5. Re-entry of work personnel inte
the RCB, followed by hand-on
decontamination work in RCB,

Spring 1980

6. Reasctor vessel opened, head
removed, fuel damage assessed,
Spring 1981

7. Fuel core removed. Fall 198)

system deconta-
Sunmer 1982

8. Reactor coolant
mination completed.

9. Component Systems inspacted,
analyzel and prepared for requal-

ification. Fall 1982

10. Evaluation completed on the

feasibility/advisability of
return to commercial operation,

Fall 1982

This schedule does not include

consideration for a number of potential
delaying fac..rs. Among the more
important are extraordinary legal or
political hindrances, major changes in
existing regulations, or wide variations
from anticipated conditions in the
containment building or reactor coolant
system. Any of these or other factors
could significantly increase the time
and budget requirements for safe cleanup
and recovery.

For planaing purposes, Unit 2
restart, if approved, is schedule for
mid-1983.



INITIAL EU™MAN ENTRY OF THE CONTALNMENT BUILDING :

Using :he Bechtel plan, human entry
{=to the :ontainzent building would be
a:tempted only after remote decontamine
ation, recoval of radicactive gases from
tre air &nd drairing of the water from
the flocr.

During the entry, worker safety
precautions must be taken and release of
airborne radiation and contamination to
the contrel and service building must be
minimizesd. To accomplish this, a
temporary contamination control envelope
would te built around the existing
personnel airlock through which the
iritial ertry wou.d be made. This would
close off the ares around the entry
point wit: twe or nore barriers. Each
control zone would be vented to tem=
porary filters to remove any escaped
contaxiration,

The initial er:ry wou.d be made by a
tean of t-ree wel. trained engineers and
techniciars who wou'd kncw what to look
for once .nside, what tc c¢o and how to
s-4rd th:osel es froc over-doses of
radiatiorn. A szandby tesm of three
other cua.ified workers would be ready
outside tre airlozk in case of emergency
need.

Those .nside t=e containoent building
would be in constant radio comaunica-
tiens wi:zh their supervisors in the
¢ontainze~t service bullding.

The iritial re-entry personnel would
vear several lavers of protective
clothing, including hard hats, three to
five laysrs of full anticontamination
clothirg with surgical caps, hoods,
rubber boots, outer layer plastic suits
and full rain gear, including hat and
coat.

The gear they would carry would
include >reathing apparatus, devices
for meesuring gamme and beta radiation,

sir an: ges saczp.ers, explosive gas
riters. -eam flasnhlights and two-way
radios.

The .ength of time ihe re=ontry team
suelé g9¢=2 in tme contairnment building
wiuld fezend upca the level of radia-
sige, tut conld ¢ as ivnt as an hour.

The re-entry team would have two
basic assignments; to map the radiation
levels and "hot spots" in as much of the
building as practical under the condi-
tions they find; and to assess the
physical condition of the inside of the
containment building and its contents.

Bechte)l also considers the use of
robots if radiation levels are found to
be too high for human entry. The report
states that robots would be capable of
making the entry and performing radia~
tion surveys, dose rate assessment
evalutions and observations of the
general condition of (he containment
building at the point of entry. How=
ever, a rvobot would not be as mobile,
flexible or "intelligent" as a human
team,

GPUSC 1is
possibility of
equipped and

considering the

sending a specially
trained man into the
containment building before remote
decontamination or removal of the sump
water. This re-entry, using essentially
the same techniques as proposed by
Rechtel, would be made through the sanme
airlock recommended by the Bechtel
report. The goal of such an early entry
would be to obtain more detailed data on
conditions within the building before
deciding on the various decont amination
techniques or planning subsequent
recovery efforts.

also
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DECONTAMINATING THE AIR -

*xa 3ir in the containment building
~1airs nigh levels of radicactive
Lics, particulates and iocdine that
. ¢t be reduced to minimize exposure of
. rxers curing the decontamination
spozram. The principal contaminants,
isenming from the reactor cooling
svstem water that spilled into the
sontainment building, are miscellaneous
fission products, noble gases, iodine,
cesium and tritium, all of which must
se disposed of in a manner that will
aot jeopardize the public health.

Purging of the containment building
atmosphere would be done after the
remote decontamination sequence, but
sefore human entry. The basic objec=
vives would bde:

* To minimize the impact on public
hea!t= and safety of containment
bui.cing clean=up.

* To assure the lowest reasonable
possible exposure of workers to
radioactivity,

* To assure that there is no danger
to the health or safety of the
public, by keeping any releases
wvell within all applicable Federal
limits.

Several techniques for decontamina-
ting the containment building atmosphere
were surveved by Betchel. Ome, known as
the filtration and purge method,
involves circulating the contaminated
air through filters to remove radio~
active particulate matter and through
:harcoval to remove iodine. The air
would then be exhausted in controlled
amounts into the atmosphere through a
sent stack after goifg through a second
filter and charcoal sequence. Some
radioactive gases, mainly krypten, would
>¢ released, but in concentrations
«ithin Federal discharge limits.

The Bechtel study indicates this
.r22ess would take about 5] days,
r which the air in the containment
».2ing snould be¢ breathable in accor-
;¢ with fFederal standards.,

. estirates that at the end of
2a's, the total off-site dose

Y radiocastive gases from the
«ifatlior and purpe process would not

exceed 0.14 millirems of gamma radiation
and 14.8 millirems of beta radiation at
the site boundary and would be less as
distance from the site increases. In
both cases, the emissions would be
within technical specifications, legal
limits and Federal guidelines for
normal plant operation,

The study also points out that the
filtration and purge method can meet
any off-site dose objective other than
absolute zero. It is simply a matter
of reducing the purge rate to comply
with the goal. Existing meteorological
conditions (wind speed, etc.) wo.ld be
taken into consideration ty “urther
minimize dosages.

Three other methods are also being
evaluated:

* Compression and storage of the

contaminated air in tanks.

* Cooling the air to very low (cryo=
genic) temperatures at which
the radioactive gases liquify and
can be separated from the air and
stored,

* Absorption of the radicactive gases
as they are passed through a char-
coal bed at very low temperatures.

While preliminary evaluations indi-
cate the filtration and purge method
is the best all around alternative,
GPUSC is conducting further studies
to determine the safest and most effeg~
tive way of handling the contaminated
air in the containment building. This
work includes:

* A more thorough investigation of

the filtration and purge system.
Work already compleved in this area
shows that Bechtel's estimates
of the amount of radiation that
would be released into the atmos-
phere and the resulting dose rates
are correct and, therefore, would
qualify under Federal regulations.

* The feasibility of each of the
alternate methods is being studied
in depth.

No final decision has been made at
this date as to which of the available
mothods of disposing of the radioactive
pases in the containment building will
be used.



DECOLTAMINATION BEFORE MUMAN ENTRY

foe.aied "remote cdecontamination"
§otrg CLartdiament bSuilding ie planned

1ot eniry 9 workers o compiete the
POTTY miNLdl melnods.,  The procedure s
JRietded 10 reduce human exposure to
radiazicsn durirg initial entry and
=arciecn deéecontanmination. Secnhtel has
.dentified four basic remote decontamine
stior techniques:

Flushing with clean water,

Use of steam to induce conden~
sation on surface.

3. Flushing with detergent solutions
4. Flushing with chemical solutions.

* -

Each of these would use the contain-
ment building spray svstem, which was
built into the containment buiiding for
energency use to remove iodine from the
é4:r in the event of an accident.

e sequence of remote Ze:zontamine
4110r events as descridec by Becntel is
¢ follows:

1. A flush with some 250,000 gzallons
of clean water.

2. Injection of & small stean flow
while draining tre flush water
from the floor to prevent chemi~-
cals now dissolved in the water
from precipitating and achering
0 drained surfaces.

3. Multiple steam cycles to help
Temove contamination clinging to
walls, ceilings and uniloodable
surfaces.

4. EZveluation of the effactiveness
of the water and multiple steam
flushes. If these have been
effective, the recommendation is
to repeat the water flusnh. Since
the steam flush slready will have
been repeated several times, it
reed not be done again. If
reither the water nor steam
f.ushes nave beex effective, the

' treposal is to proceed tc Step 5.

-+ & flush with 250,000 gal.ons of a

celergent solution.

¢ flush with 25C,000 géllons of

«.2an voter.

..

7. Again evaluate effectiveness of
Steps 5 and 6 and repeat ¢
effective or proceed to Step €.

B. Use of chemicals, bdeginning wits

: those chemicals least likely
Lo be harriul to ecuipment within
the containment building, preo=
ceeding to stronger chemicals as
required. The use of chemicals
will be followed by a 250,000
gallon flush with clean water.
When it is determined that the
radiation levels are sufficiently
lov for human entry, there will
follow a 200,000 gallon flush
with water containing corrosion
inhibitors. This water would
remain in the containment
building sump during the initial
periods of manual decontamination
to minimize airborne tritium an?
help shield workers from radi=
ation caused by contaminants
remaining on the floor.

This s2quence of flushes sheuld
reduce the contamination on those areas
and equipment directly contacted by the
various sprays to a level one hundred:h
or less of current levels. However,
some areas not directly spraved will be
less thoroughly cleaned and will require
greater care during manual clean-up.

Bechtel identified about 10 chemicals
that might be used in the remote
decontamination process without harming
components of the containment building,
but these and even stronger chemicals
would only be used as a last resort
in the event the earlier remote decon-
tamination steps failed to achieve the
desired results,

GPUSC agrees that the water and steam
flushes should be used and that cheri-
cals would be used only if radiocactive
levels are found to be too high for
safe human entry for wmanual decon-
tanination, and then only if we are
assured that the cnericals will not harm
the nuclear steam supply svstem.
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MANUAL DECONTAMINATION

varuel cecontamination will be the
1.73. step in the TM1=-2 clean-up.
T pién generally calls for starting
1=¢ ¢lean-up at the entry hatch and
. rring outwarc until the entire build-
i@ has been cleaned.

The job falls roughly in two parts:
g2neral overall decontamination and
decontanminetion of specific hard-to-
fet~at areas that may contain "hot
$p0%8."

The overall area decontamination will
¢ asccomplished by flushing with
water the detergent solutions applied
with spray apparatus. Fire hoses
and portadble tanks with spray attach-
ménts will be usad,

fteam cleaning will be used on
sze:ific area contamination. Hard-to=
rea:h "hot spots" will be scrudbed

sanca.ly with detergents.

Fretecticn of the technicians working
if% the containment building will
>¢ ¢f paramount importance. Before they
>2gin their job, general area and
g.rdorne radiation monitors must be
irstalled to alert the workers when
iénger of over-exposure exists,

workers will wear breathing apparatus
end enti-contamination clothing while
serforming wanual cla2an-up work.

Allowable work periods will be
iittated by existing radiation levels.
‘" N0 case will workers be allowed
i€ geét radiation doses exceeding legal
iimits as set forth in Federal stan-
dards.,

As will be the case in
decontamination procedures, special
:ére will be taken in manual decon-
ténination to protect the nuclear steam
supply system because of its importance
tc future operation of the plant.

the remote

OPENING OF REACTOR HEAD
& REMOVAL OF FUEL CORE

Following decontamination of the
containment building, the reactor
coolant system will be flushed and
remotely decontaminated. The overhead
polar crane will be placed into service=
éble condition and the refueling cavity
around the reactor flooded to cover the
reactor vessel and permit the removal of
the reactor head with minimal recon-
tamination of the surrounding area.

Because we expect there is signi-
ficant core damage, the fuel will
be removed using specially designed
tools and eventually shipped to a
processing/storage depository in spent
fuel casks. The fuel will be tempor-
arily held in TMI-2's spent fuel pool,
which will be modified for the oper-

ation, For planning purposes we are
assuming that at least half (about 60%) -
of the fuel assemblies have been
damaged .

Following removal of the fuel assem-
blies, the balance of the reactor
coolant system will be decontaminated.
CPUSC assumes that some fuel pellets
and other core debris have been distri=
buted to other parts of the system.
Because of this, it will be necessary to
remove the reac.or vessel's lower
internal parts and cleanup the bottom,
remove the pumps, inspect and repair if
necessary the steam generator tubing,
and chemically decontaminate the R2actor
Coolant System.
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TICYH OF RAUIOACTIVE WASTE FROM THREE MILE 1SLAND

*.8 réc:va, an: transzortaticn of
froe Uels 2 at

ELERE TR ) ac1:¢s

*eeqe Mook tesand has dagen, with refuse
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decontizinetios of water will result
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decrntazination ¢f ihe Contgirzent
Builcing @n¢ ‘eacicr Cocling Systen
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2. 5% atizmenss.
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16C s3etl . S3-52.isn ir.ms centaining
dey, scspaziec s.if refuse frem Unit 2
SLEAT =L CPeTELLONE. Inclided are
rad.oastivealy cintézineied work c.othe
irg. st:e covers, sca.l tools, rags,
sapaT, 4nd otrar debria. Co=e 600
druzizecs =ap acio=ulated wren shipzents
segin o2 ~ugust T, 1973, In addition,
sheve &re¢ & n.z:er of weodern doxes,
atous Is5.r by four ty eight fget,
sentainizg ronecozpectitle cebris.

a

"0 s:ce sa2g=2nts ¢f the pudblie,
was:e J:c= Thrge Mile 1lsland has a
spezia. stigma, regiriless cf the
reusine level :f rediastion. Acscord-
irg.y, ™I szangjement has undertaken &

spezial ».d.ic affairs progrem. State
2ffi:ia't along sre shipping itineraries
wAse insividusal.y brieled, end cozpany

restedescitives arve aiz:zpenying the
SEiai il Ariindrty £ ; irquie-

Ta%l

\awizoe oarsiczted racisztior levels

S e
se e aniapice 31 the shipoent are

considered conservative. Radiation
readings for the first shipment were
substantially lower than the permissidle
maximums. For example, readings six
feet from the trailer were 1.5 millirems
per hour in contrast with a permitted
level of 10.0.

Wwhen each shipment is dispatched,
designated officials in states along
the itinerary are notified of the route,

contents and estimated time of arrival
in that state.

Shipuents of somewhat higher lavel
radioactive wastes wiil begin. Some
of these may require somewhat lengthier
routing because of the extra weight
of containers used. Routing is a result
of piecing together im sequence,
states in which necessary permits for
overweight shipments can be procured.

The heavy casks to be used for these
shipments will contain a cewatered
resin used in a chemical process for
absorbing radioactive materials now
dispersed in the water held captive
since the accident in March,

After the reactor vessel 1is opered
and the fuel removed, GPUSC expects
to ship the fuel to a depository off-
site in spent fuel casks specifically
designed for such purposes.

The number and type of shipments
required to remove contaminated cate-
rials from the Island will depend on the
nature of the decontamination system
used at each stage and the awmount of
radioactive materials. An estimate of
such shipments will be made prior to
the initiation of each deccntamination
effort.




CALCULATING RADIATION'LEVtLS IN THE CONTAINMENT BUILDING

One of the first steps that must be
taken before re-entry and decontamin=
ation work can begin is to determine how

much radicactivity exists in the
containment building. while levels
cannot be determined exactly until

re-entry has been accomplished, Bechtel
has made a range of calculations based
on existing data, What is presently
known is derived from samples of the
reactor cooling water, sanples of air
from the containment building and
rediation measurements made by detectors
both inside and outside the building.

Four major sources of radiation are
involved: ‘

% Ceneral area levels from radio-
activity deposited on wvalls and
floors.

* Airborne sources.

* “gncentrations in the
which is about seven
the building's floor.

* local areas of heavy contamination
known as "hot spots'.

Using available measurements from
these sources, Bechtel estimates a range
of three probable radiation levels=-=tne
lowest, the median and the highest.

Bechtel's airborne radiation esti=
mates range from 0.73 to 1.3 cicrocuries
per cubic centimeter. A microcurie is a
measure of the rate of disintegration
of redioactive material. The major
contributor to this airborne radiation
is krypton 85, one of the radiocactive
gaseous fission procucts.

Radioac.ive content of the sump water
ranges from 222 to 961 wmicrocuries
per cubic centizeler, largely due to
barium 1370 and cesium 137 in the water.
Bechtel estimates that the sump water
also contains 0.5 to 1.5 microcuries
per cubic centimeter of tritium, @&
radioactive form of hydrogen that cannot
be readily removed from the water by
cocmercially available techniques.
“civium has a relatively scall biolog=

sunp water,
feer deep on

ical effect wnich can be further reduced
sy dilution.

The Bechtel report has estimated
general area radiation levels for
December 1979 and assumes that the wvater
on the floor of the building has been
removed, but .hat no ittempt at remotely
decontaminating the building has been
wade. On thas basis, general area
radiation ilevel estimates vithin the
containment building, measurad in terms
of gamma dose rates, range from 6.7 rems
per hour at a floor 23 feet above the
bottom of the containment of 2400 rems
per hour &t @ higher floor (about 66
feet above the bottom of the contain=
ment). Rems are a measure of the
biological effect of radiation dose
absorbed in human tissue,

Due to the location of the existing
eirlocks, re-entyy is planned at a
floor 23 feet above the bottom of the
containment , where the radiation dose
rate estimates prior to cleanup range
from 6.7 to 46 rems per hour.

The Bechtel radiation estimates are
believed to be the best currently
available and are based on sophisticated
techniques for calculating radiation
levels with the presently available
data.

Final decisions await direct measures
ments that can be made by inserting
probes into the containment building
atmosphere and by obtaining samples of
sump water from the floor of the build-
ing. Engineers are now working on
procedures to execute these measure=
rents.



' NN AND MODIFIED FACILITIES PLANNED FOR SATE AND EFFECTIVE DECONTAMINATION

Contemplated by Bechtel, before
re-entry and decontamination of the
conteinment building, will be instal~
tation of & number of new facilities,
equipment and systems, &8 vell as
modifications to existing facilities.

The la2rgest single addition recon*
mended by Bechtel is @ containment
serv ce buiiding and associated facil=
ities to be wrected outside but contis
guous with the containment building.

This building will be designed to
limit the escape of radicactivity
during the detontamination process.

The service duilding alse will:

* Provide ,ersonnel accest 1O and
from the containment building
during all phases of decont min=
ation.

* Allovw passage of large pieces of
equipment and removal of bdulk
redicective waste without opening
the .conteinment bduilding directly
to the etrosphere.

% ferve 4% @ staping area to decontas
minate and package contaminated
equipoent resoved from the contain=
ment builéding.

¢ Serve as an area for holding of
high-level radiocactive waste for
shipment to off-site storage.

* Provide space for & dry cleaning
focility for contaminated clothing.

Since es many as 100 people per shift
mey be working on the gecontaminacion
project, the service facility will house
s "health physics" office, which will
serve as & control point for personnel
eniry and processing of radiation work
permits.

The service building will be equipped
vith raediation monitors and alarms
as & further protection for workers and
the general public.
vill also be equipped to filter all
incoming air to remove dust and outgoing
sir to rerove particulate radiocactive
material. 1

Other new equipment to be provided
for the ce:ontamination project will
include temporary lighting and power

The service building .

- 1] =

for the containment building end breath-
ing air systems for workers inside the
building. The latter will consist of
self-contained Lreathing apparatus
cerried by the workers and cir from
compressed air tanks provided through
hoses to masks worn by the operators.

A visval communications systems will
be available to allow workers to
see the actual work area and existing
conditions before entering for their
assignments.

This system along with & two-vay
sudio control will augment supervision
and wmonitoring or work inside the

‘conteinment building.

Other new equipment will include a
commercial steam generator capadble
of providing stesm at 300 pounds per
square inch for decontamination pur=
pcses, a vater supply and water recycling
system, and several large industrial
strength vacuum cleaners.

Use of steam is expected to be one of
the major tools in reducing contam=
ination within the containment building.
The water treatment system will decon=
taminate water already in the containe
ment building for re-use in the decon=
tamiration process, supply and purify
any new water that wmay be required
and continually recycle the water used
in the decontamination effort. This
procedure will greatly reduce the amount
of water used in the clean-up.

Key facilities for decontamination of
the containment building before human
entry will be the existing spray and
ventilation systems. The use of
these two systems is discussed elsewhere
in this report.
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=ne Honorable Gary gart, .Chalrman
subiormittee on Nuclear'Regulation

Cor:x:tco on Environment and Public Works

United States Cenate
washington, D. C. 20510

Deatr Mr, Chairmant : ‘

Ceptember 27, 1979 from you and a
Committee on Envitonment

chis responds to & letter dated

nurbter of your colleagues on the Senate
end Public Works concerning Three Mile Island Unit 2 recovery

operations, Your letter cdeali with two important aspects of
these operations = the contaminated water now scored at the site
and the .icensee's radistion protection program, Shortly

efter receipt of your letter, the Commission regquested and
received 8 staff briefing on these issues at a public meeting of

|
|
the Cornission held on September 28, 1

etter discusses in some detzil the current
status of the contarinated water at the site and the options for
orage now under active consideration, Of
srincipal importance in this connection is the fact that under no
foresecable circurstances do we plan nor will it become necessary
1 to put unprocessed contaminated water into the Susguehanna

River. There continues to be sufficient waste storage capacity
at the Three Mile Island site (including thet currently available
f at both Units 1 and 2) for about 9 more months, assuming the
inount of contaminated water continues to increase at the present
rate. Notwithstandirg this extensive storage capacity, there is
s need to begin processing of the contaminated water in order to
recc.~ and ircobilize the contained radioactivity 2s soon a5 a
caresu) consideration of the related safety and environmental

consicerations by the staff and the Commission will permit,
The staff has already prepared and issued an environmental
assessment of the use of "EPICOR 11" tn process the contaminated
vater now contained in tanks in the auxiliary building, The

period for pudlic corment on these staff reports has recently
expired and the staff currently plans to make jits final recommenda-
tions to the Conmission later this week concerning the use of

this system, It {s inportant to note that while the potential

risk to the public offsite from continued storage of the contanmi=-
neted water cannot be coopletely discounted, the principal safety
" concern pending processing of this water involves the incre2sed

likelihood of worker overexposure,

inclosure 1 to this 1

processing and st

rpeaco0dd T 00
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The onorable Gary Dart

:.15:36 patter, youf liiict of SCptinbor 27
ast sdentified a

qth e ard to &
NS o g s out that the staff has in the
on protection

ect oint
::;5.: o{ Scliclcncloa in the 1icensee’s radliat
rrected, As dlscussed In

progren which, @3 yet have not been €O
s been pursuing these

rore detall in enc ssure 2, the staff he
ver the past several ronths and will continue to do S50.

welther they nef the Connissionels will pernit expansion of the
recovery progran until these {nportant tssues are sultadbly resolved.
Again, the principal concera related to these deficiencies is In

providing adequate protection for the workers on the site.

e assured that ay fellow Commisslioners ané 1 have been

3 will continue to follow these and other
{ssues related to managenent of the radloactive water at the
Three Filae 1sland site, and are delng per!odlcolly priefed by the

staff, both orally and In writing, we will intervene at any tipe
we or the staff belleve such action is necessary to paintaln

adeguate protection for the werkers at the facility. You ray
y1so be assured of proupt WRC action {f needed to protect the

health end safety of the general public in the vicinity of
the Three iille 1sland site. :

plesse b
actively following an

sincerely,

X K$//€:7:.z&/ 7/[19 ’ /ﬁ/

Richard Te gKennedy
Acting Chelrman

tnclosuress
1, Staff Report on Contaninated

Water at Three wile Island
site dated Septexber 30, 1979
2. Staff Report on Licensee's
radiation protection Program
at Three Mile gsland
dated Septenber 30, 1979
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Enclosure )
September 30, 1979

CONTAMINATED WATER AT
THREE MILE JSLAND SITE

Currently there are three major volumes of contaminated waste water resulting
from the accident at the TMI-2 facility. They are:

1. water contained in the lower level of the reactor building,

Z. water contained in the reactor coolant system,

3. contaminated water contained in the auxiliary building tanks.

This witer inventory is summarized in Table 1 and depicted in Figure 1,

The water in the reactor building is a result of water discharged to the
lower levels of the building during the accident, as well as the accumula-
tion of norma) leakage from the reactor cébiant system following the accident
and sources of uncontaminated secondary water that have mixed with the
contaminated water. The volume of water in the reactor building is about
630,000 callons, which is a level of about 7-1/2 feet above the basement
floor in the reactor buildina, The current leakase rate, principally of
water from the primary reactor coolent system, results in an increase in

volume of about 430 callons per dav and a level incresse of about 2 inches

per month as shown in Table 2. Since this amount of Yeakace is to be expected,

this source of inleakage will continue. The principal isotopes and activity

leve) in this water is presented in Table 3.

- .

The reactor coolant system is another volume of contaminated water., The fixed
system 1s composed of the reactor vessel. steam aenerators and associated

pumps. piping, and valves, and has 2 volume of about 85,000 gallons. The



prtnciﬁil isotopes and activity level in this water is presented in Table 3.
Since it 1s a fixed system its volume does not fncresse but there is leatage
out of the reactor coolant system into both the reactor building and the
auxiliary building. As leakage occurs from the primary cooling system,

replacement water is added to keep it full at all times.

The con;aminated water in the auxiliary building is contained in tanks having
2 tota) cepacity of about 415,000 gallons. Currently 387,000 gallons of
contaminated water is stcred in these tanks; thus, the remaining capacity 1s
about 29,000 gallons. With the current inleakage rate of about 800-1000
gallons per day, & margin of about 30 days.(from September 29, 1979) remains
until these tanks are filled. The details on the tank volumes and remaining

capacities as well as the radicactivity levels in these tanks are given in

A

Tables 4 and 5.

The dominant sources of leakage in the auxiliary building are from the component
cooling system, demineralized water system, reactor building evaporator cooling
system and from the recirculation of tanks prior to sampling. Most of this
leakage is non-contaminated water but it becomes contaminated while passing
through floor drains and sumps which are provided to collect the leakaqe.
Another source of water, although minor in volume (2poroximately 10%) is from

leakace in the reactor purification and makeup system which is also located in

the auxiliary buildine and contains orimary coolant water. This leakaoe is

likewise to be expected. and is from pumos and valves.

In summary the leakace of water from various sources which results in an increase

in the amount of contamirated water is from normal leakace paths, The current



intuh.gc rate to the reactor building poses no thieat to the public health

end safety. Although the fnleakage rate to the duxiliary building 1s contained
fn tanks, it does contribute to occupational exposure. However, since the tank
volumes remaining at TMI-2 are limited, a decision regarding which option to be

exercised to accommodate water about 30 days hence needs to be made. These

options are addressed in the following pages.




Qgg1gng’fgr Accommodating Leakage of Contaminated Water

The options available for accommodating the increase in the amount of contam-
inated 1iquids at the Three Mile Island site are basically as follows:
1. The use of EPICOR-11 to decontaminate the water so that it can be
placed in available tanks;
2. The transfer of contaminated water from TMI-2 into the TMI-1 facility
. where tank capacity is available in the auxiliary building;
3. Placement of contaminated water into the reartor building; and

4. Construction of new tanks onsite which would be capable of storing

highly contaminated liquids.

EPICOR-11
The use of EPICOR-11 for the processing of auxiliary building water has been

evaluated in detail in tF;'staff's environmental assessment, a copy of which is
enclosed. The EPICOR-1] system is a demineralization process which removes
radioactive fons from the water stream as it is passed over filters and resins.
This technique is well-proven through many years of use in commercial and
military nuclear applications. The EPICOR-11 system was designed and built
following the TMI-2 accident for the purpose of processing the contaminated
water generated by the accident currently being stored in the auxiliary building.
This design and.construction activity received close review and evaluation by
the NRC staff, onsite as did the training of operating personnel and in the
preparation of operating procedures. The actua) use of the system, however,
has been deferred pending resolution of objections to use of the EPICOR-I]
system by the City of Lancaster and the Susquehanna Valley Alliance. As 2
result of these objections and court actions the Commission directed the staff

on May 25, 1979 to prepar? an environmental assessment and allow a period for



for pubifc comments. An approved draft of the environmental assessment was
relessed for public comment on August 26, 197% and 38 public comments were
received by the close of the 30-day comnment period on September 19, 1979,
Of these 38 comments only three we'e substantive in nature. The City of
Lancaster and the Susquehanna Valley Alliance were opposed to the use of
EPICOR-11 based on extensive technical and legal comments, which the staff
current!y has under consideration, The staff do;s not belfeve that any

of these will alter its previous conclusion concerning the acceptability of
using EPICOR-11. The Commonwealth of Pennsylvania had comments which are
being incorporated into the environmental assessment by the staff, the
Commonwealth s in agrcgment with the staff that the EPICOR-1I system

should be used to decontaminate the auxiliary building water. A summary of

these commenis, along with a revised environmental assessment and the staff's

recommendation, will be presented to the Comnission on October 4, 1978,

1¢ %s important to note that the use of EPICOR-11 does 1ot involve the discharge
of any processed water into the Susquehanna River. The use of EPICOR-11, as
described in the environmental assessment, is only for the decoﬁtam1nation of
the water and does not consider or permit disposal of the cleaned up water.
The ¢leaned up water will be such that it could be discharged under existing
Federa) and stote regulations, but since various options exist Tor the water
disposal, approval is being withheld until the disposal alternatives can be
evaluated. Among the disposal alternatives are evaporation at the site,
transport of the decontaminated water of f-site, discharge at another location,
re-use at the facility, and discharge into the river. As was indicated above,
if the alternative of discharge into the river we-e to be used, this option
rinking intakes

would meet a1l standards, including the conformance at pudblic d

to the EPA Safe Drinking Water Act. To date since the accident, the activity



in the Sbsquohonnt River at drinking water inlets has been indistinguishable

from norma) background levels as measured by a number of Federal and state

" agencies.

Storage in TMI-1 Tanks
A second option for handling the increase in the amount of contaminated water

fs the placement of such water in TMI-1 tankage which has been available for
contingency purposes. The tanks for storage of 1iquid in TMI-1 are in the
TM1-1 auxiliary building and have generally the same capability and safeguards
as the current storage of 1iquid in TMI-2. Currently available storage in
TMI-1 1s about 225,000 gallons. However, ihere are several reasons why the
placement of water in TMI-1 is not considered as the best alternative. First,
putting contaminated water into additional tanks extends the scope of the

o

potentia) problem of exposures of operators and does not reduce the mobility

of the contamination. Further, the placement of contaminated TMI-2 water into
TMI-1 tanks may require clarification of the Commission's May 25, 1979 statement

which allows continued process{ng and discharge of TMI-1 water put prohibits

processing and discharge of TMI-2 water. If TMI-2 witer were to be

transferred to the TMI-1 ianks through existing piping interconnections between
the two units, it §s 1ikely that trace amounts of TMI-2 contamination would be
deposited on §ome of the piping used for processing or discharge of TMI-1
water. Consequently, subsequent processing and discharge of TMI-1 water

under these circumstances could be inconsistent with the Commission's May 25
statement. In addition, public perception might be that TMI-2 water was being
processed through the TMI-1 facility.

In summary, although the b1acement of TMI-2 water into TMI-1 tanks affords

substantial additional capacity and protects the public health and safety,

it does not appear to offer a suiteble permanent solution to the problem,
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Storagé of Water in the Reactor Building

e

Storage of water in the reacter bui?ding is another option for alleviating

the storage problem, The reactor building currently contains about 630,000
gallons of contaminated water and could accommodate additional water. However,
the reactor building contiins equipment which is vital to the continued safe
shutdown of the damaged TMI-2 rcactor and the addition of water into the
reactor building would place some of this equipment into a situation whereby
noh-bperabiIity would be made more likely. Storage of water in the reactor
building presents no undue risk to public health and safety since no paths

of Yeakage to the outside have been identified. Notwithstanding this, the
licensee has been asked to develop and implement a program whereby groundwater
under the TMI-2 reactor building will be sampled for potential radicactive

contaminants, We expectu;his program would heighten assurance that none of

the reactor building water is escaping.

In summary, the storage of TMI-2 water which is leaking into the auxiliary

building, in the basement of the reactor building does not permanertly solve

the contaminated water problem and would also lessen the contingency available

in the reactor building for the protection of vital equipment which might fail

if submersed in water.

-

Construction of Additional Tanks

A third option is the construction of additional tanks. Tenks for storage of

radioactive liquids would be required to meet regulatory requirements that

provide substantial assurance of long term integrity, as well as for the

detection of possible leakage, The construction of new tanks at the facility

would pose a problem of time as well as location., As previously discussed,

contingency tankage of 110,000 gallens was built after the accident in the
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spent fuel pool where space was available by removal of the spent fuel

storage rack, However, at this time it would be difficult to find another
plant location where tanks would be constructed that would provide that same
degree of public environmenta) protection of the current tanks that are
installed in a seismically qualified auxiliary building. In addition the same
drawbacks exist as were discussed for options 2 and 3 that the creation of
additional storage capacity extends the scope of the potential operator
eprsure problem and does not immobilize the contained radioactivity. There-
fore, although this option could provide adequate public health and safety

protection, it would not provide 2 permanent solution to the problem,
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TABLE 1

TMI-2 RADIOACTIVE WASTE WATER INVENTORY :
2 Usable Waste Water Remaining Inleakage
: Capacity Volume Capacity Rate
Sources {gaiions) {gallons} (gallons]  (gallons per day) Remarks
Reactor Building Waste Water: N/A 630,000 NA 430 See Tables 2
3 for detail
Reactor Primary Coolant . 85,000 85,000 0 N/A
Auxiliary. Buiiding Tanks 415,190 386,500 29,000 800-1000 See Tables 4
5 for detail

Summary - Remairing days prior to filling all tanks at TMi-2 based on past seven (7) day average
leakage rate are 30 deys.



 Leak Sources

TABLE 2

TMI-2 REACTOR BUILDING WASTE WATER INVENTORY

630,000 gallons

0.3 gallons per minute or
430 gallons per day

Total Waste Water Volume

-e

turrent Leak Rate

(1) Reactor Primary foolant System
(valves, flanges and pumps)

-

(2) Containment Building Normal
Coolers

Approximately 2 inches per month

Rate of Level Increase
Based on Current Leakage

Water Activity See Table 3




U TABLE 3

RADIOACTIVITY CONCENTRATIONS OF
PRINCIPAL NUCLIDES IN REACTOR
BUILDING WASTE WATER

' % (Average Value of Three Samples)
Vi (wCi/ml)
Cs-137 176
(s-134 40
H-3 1.0
1-13 0.012
La-140 0.1
Sr-89 42
Sr-90 2.8

RADIOACTIVITY CONCENTRATIONS OF
PRINCIPAL NUCLIDES IN REACTOR PRIMARY COOLANT

o i — —— —— -

(uCi/ml)

P 1-13) <0.4
Cs-134 16
Cs-137 78
Sr-89 201
Sr-90 15.8
Ba-140 1.2
H-3 0.22



TABLE 4

TMI-2 AUXILIARY BUILDING WASTE WATER INVENTORY

Max imum
Tanks Capacit
(gallons)

Reactor Coolant Bleed Tang : 77,250

Reactor Coolant Bieed Tanf "B* 77,250

Reac*or Coolant Bleed Tank "C" 77,250

Miscellaneous Waste Holdup Tank : 19,600

3

Concentruted Waste Tank ! 9,000

Neutralizer Tank "A" 8,780

Neutralizer Tank "B" 8,780

Auxiliary Building Sump 7,000

Auxiliary Building Sump Tank 3,200

Miscellzneous Waste Storage Tank - TMI 18,509
Tank Farm

Upper 60,000

Lower. 50,000

TOTAL 415,190

’

Waste
Volume

(gaTTons)
77,250
77,250
77,250

9,200
9,000
8,780
8,780
3,000
2,600
18,470

Remaining

Capacit
Ioaﬁm,

sgm
8,300

29,000

”

Acitivity
Conceftratioa
i/m
Table 5
Table 5
Table 5
<0.1
<0.1
Table 5
Table 5
<0.1
<0.1

7.0
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TABLE §

RADIOACTIVITY CONCENTRATIONS OF PRINCIPAL

NUCLIDES IN REACTOR BLEED TANKS

(uCi/m1)
1-131 o0.on
Cs-134 1.8
Cs-137 37

RADIOACTIVITY CONCENTRATIONS OF PRINCIPAL

NUCLIDES IN NEUTRALIZER TANKS

(uCi/m1)
1-13 0.002
= Cs-134 1.5
Cs-137 7.0
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LICENSEE'S RADIATION PROTECTION PROGRAM
.. AT _THREE MILE ISLAND

Subsequent to the March 28, 1979 accident, the licensee's radfation

protection program has been unable to respond in a consistently adequate

manner to the many unique radiation protection problems which the

recovery operations present. Onsite, daily inspection and monitoring
by the NRC have tdentified discrepancies and areas where improvements
were needed to assure a greater degree of plant worker protection. Six

major areas were identified which required remedial action:

Delineation of Radiation Protection Organfzation and Responsibilities

Fstablishment of an augmented Quality Assurance Program

-

Control of High Radiation Areas

Evaluation of Airborne Activity

Implementation of an Effective Bioassay Program

* Development of an Upéraded Respiratory Protection Program

During the period February 26 through March 2, 1979, at the request of

Metropolitan Edison, the NUS Corporation conducted a review of the

radiation protection progrem at Three Mile Island (TM1)., The report

of this review was obtained by the NRC staff on June 20, 1979. This
report is critical of certain portions of the TMI radiation protection

program and addresses the same general problem are s which had been

identified by the NRC staff.
NRC efforts to resoive the past and current problems and obtain adequate

corrective action by the licensee have been continuous. The onsite NRC
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staff has met frequently with various representatives of licensee manage-
ment to identify specific concerns and obtain commitments for corrective
action by the licensee. These meetings culminated on July 13, 1979,
Jhen the NRC staff discussed its intent to issue an Immediate Action
Lefter (1AL) to Metropolitan Edison; this discussion was held with oy
Mr. R. Arnold, Vice President-Generation, General Public Utilities
Service Company/Manager, TMI Site Operatfons and Mr. J. Herbein, Vice
President-Generation, Metropolitan Edison Company, and members of
their staffs. At that meeting the licensee agreed to take action on
a1l of the issues identified by the NRC and in a letter dated July 18
confirmed the actions which would be taken and specified expected

completion dates; therefore the IAL was not fssued,

Since July 18 the licensee has submitted reports (in letters dated August 6,
13, 16 and September 10) of the actions taken in followup of the
commitments. Continuing NRC observations and inspections have shown,

however, that improvements in the program have been and continue to be

slow.

The following discussion identifies the six major programmatic areas

which requf?éﬁ remedial action and summarizes the deficiencies and current

status of corrective actions.



.’.

DELINEATION_OF RADIATION PROTECTION_ORGANIZATION
AND RESPONSIBILITIES

In the immediate post-accident period, - velineation of specific areas
af'rcsponsibility for radiation protection activities were not
sufficiently definitive to assure that all matters important to worker
protection were adequately managed &nd implemented. The 1icensee has
subsequently better defined and assigned the responsibilities
associated with matters important to worker protection. The adeguacy
of implementation of the assigned responsibilities is being monitored
- and evaluated by onsite WRC personnel on a continuing basis. The
staff s not yet completely satisfied with the overall coordination

of the total worker protection program at the site. The licensee was
to establish a means fo~ overall coordination of worker protection and
delineate the specifics in its Radiation Protection Plan which was
submitted for NRC review and approval on September 28, The staff

hes not yet completed its evaluation of the Plan,

ESTABLISHMENT OF AN AUGMENTED QUALITY ASSURANCE PROGRAM

The magnitude of the radiation protection challenge during the recovery
operations required that the licensee institute an augménted Quality

Assurance Prograh which would provide a comprehensive overview of
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the effectiveness of the radiation protection program and verify that
necessary corrective measures are implemented. The new Quality Assurance
Program was instituted by the licensee on September 10, The program is
befng implemented by licensee and contractor personnel who are not
responsible for the conduct of the day-to-day radiation protection
activities. Audit results from the program are not yel available for

NRC review. As soon as they become available, they will be reviewed

by the NRC onsite staff,

CONTROL OF HIGH RADIATION AREAS

The accident produced many high radiation aress within the plant,
1dentification of these areas and control of worker access to these
areas during the recovery oparations was and continues to be an item
which demands continuous licensee attention. On September 10, the
licensee completed development of procedures for jdentification and
control of high radiation areas. NRC has reviewed and approved the
procedures. Our overview 1n61cates a lack of effectiveness of the
licensee's implementation of the procedures; there are still some
problems in implementing the “key control" aspects of controlling
worker accgss to high radiation areas in Unit 2, and the procedures
have not yet been implemented in Unit 1. The NRC onsite staff is

interfacing with the licensee to resolve this problem,
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g EVALUATION OF AIRBORNE ACTIVITY

The isotopic distribution of airborne radioactivity within the plant

and the chanjing nature of this distribution during the recovery

operation wes not fully appreciated, Consequently, the procedures

and methods utilized for determining the concentration of airborne £t
radioactivity within the plant were not always correct. On September 4,

the Yicensee issued temporary procedures for evaluation of air samples.

The NRC rneite staff has reviewed the procedures and found them to be

adequate. Our onsite staff is monitoring the lice cee's implementation

of the temporary procedures, The licensee is scheduled to issue

“permanent procedures for evaluation of air samples by October 7. The

NRC will review the procedures for adequacy.

e

INPLEMENTATION OF AN EFFECTIVE BIOASSAY PROGRAM

Subsequent to the accident, the bioassay program in effect at the
plant was found to be inadequate, especially as related to the deter-
mination of suspected acute and chronic exposures 1o isotopes that

are not expected to exist at nuclear power plants in normal operations
(e.9., Sr-89 and $r-90). The NRC onsite staff reviewed the licensee's
revised procedures for the bioassay program on August 17, and was not
satisfied that they were adequate. The licensee was provided with
comments from ouf onsite staff and is scheduled to have new procedures

submitted for NRC review by October 10.



DEVELOPMENT OF AN UPGRADED RESPIRATORY
PROTECTION PROGRAM

The levels of airborne activity experienced ir the auxiliary building
subsequent to the accident and the potential for afrborne activity during
recovery operations dictated the need for an upgraded respiratory
protection program. The need was identified for action levels for

€r-89 and Sr-90 analysis, for improved "staytime" calculation

procedures, end improved procedures for the testing, use and ¢leaning

of respirators. The necessary procedure improvements were completed

and found acceptable_by the NRC onsite staff on September 24, The
iicensee is presently training personnel regarding the use of the
procedures, The reviigd program is scheduled for full implementation

by October 7. The effectiveness of the implementation will be menitored

by the NRC cnsite staff.

SUMMARY

- -

The licensee has upgraced and continues to upgrade and improve the
radiation protection program, but these improvements have been and
continue tg_Pe slow. Our onsite inspectors have been and will continue
to monitor the progress of'the licensee in meeting his commitments for
improvements in the operational aspects of worker protection. The
Rugust 21 report from Messrs. Neely and White demonstrates the diligence

of our inspectors in accomplishing this function,
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" The radistion protection program that presently exists at Three Mile
Island, in conjunction with the NRC health physics overview, 1{
adequate to provide for protection of the general public and for
worker protection at the present levei of recovery activity. As the
licensee undertakes additional operations (e.g., processing of the
highly redicactive Unit 2 water, entry into the Unit 2 containment,
and possidble defueling of Unit 1), we will need to continue to be

- vigilant to assure that the radiation protection program is imple-
mented in a manner that provices for continued worker protection: To
provide additional assurance that both the licensee and the NRC have
considered all facets of the radiation protection challenge that
exist during the recovery operations, a five member "Blue Ribbon"
penel will be convened by the NRC staff to perform an independent
assessment of the potential radiation protection problems that may be
experienced during the recovery operations. A majority of the panel,
including the Chairman, will be composed of experienced health physicists
from outside the NRC. A report to the NRC of their assessment is

expected to be completed within one to two months,



