" DUCKET NUMBER

. ‘.\1'"'1 S | - R : o a3 :
‘p{--l-..,ff&‘i_?‘lf oL . : e ' oo PROD. & UIIL, EALC. M_
BEFORE THE UNITED STATES
ATOMIC ENERGY _COMMISSION_, _
|  tiane S 327
In the Matter of ) v . :
Consolidated Edison Company of ) Docket No. 50-247
New York, Inc. )
(Indian Point Station, Unit No. 2) )
| | Gt
Answers of Applicant to Questions Raised '
by Atomic Safety'énd Licen‘sing Board
on January 19, 1971
Part I
DOCKETED
© USRS .
MAR15WON1 &
March 11, 1971 . o \
- Slitiipes .
o P80 710717 T —
- PD 1031 N
) _ L6 R ADOCK 05000237 \
"""" © o o PDR |




3 L 2 \' o

€' KEY TO IDENTIFICATION OF QUESTIONS
(B) Question by Mr. Briggs
(G) oQuestion by Dr. Geyer.

(J) Question by Mr. Jensch

" (Tr. 483). - Transcript Page 483



;3; ! ce . - - ‘ ' | . ' . ASLB 1/19

Question'Né; 1 : (B)"'(Tr. 483)

, "I £ind in the staff summary statements to the effect that the results of
the Environmental Monitoring Progrem which hes been conducted at the Indien Point
for several yeers has shown no effect or thet the releasses of redioactivity have had
no effect On’the'enfironmént._ : B :

"I find similar statements in the applicent's summary snd other reports,
vet I find no evidence to this effect, It seems to me that since there now has been
a considersble emount of experience in this area with measuring background, megsuring
the rediation levels ang the other effects from the plant in operetion, that it would
be worthwhile end importent to summerize this information in such a way that it is
quite obvious to the person who reviews the: summary that there have, in fact, been
no detectable effects or what these detectable effects have been, " :

Answer:

' There have been three relative1y extensi&e sets of environmentél'ahalysis
mede in ou:’éase. Con EdiQon has meintained an Environmental_Monitofing Prbgfam
since 1958 in the vﬁcinit& of Indien Point; the Stste of New York has madnteined
Envifgﬁmental-Sﬁr&éiliaﬁce_in the vicinity of Indian Point for almost ten yéérs;
and the New fork,UhiverSity Institute of Ehvirohmental Medicine hes conducted quenti-
 tetive studies of radionuclideﬁ in Hudson River water, sediments, eﬁd biota Since 1963.

The Environmental,Monitpring Pfogram conducted:by.Con Edison'generally .
monitors gfossfamouﬁts'of.beﬁa eétivity in a veriety of eﬁVironmenthléamp%es.
wefé any ierge incréése'obseréea in the normel levelé presenf,:it.yould then be
' neéesééry td meke specific anainis for the ‘radioectivity présent; to aésesé the
possible dosemetrig impliéations. |

Some.additionél evaluation of‘radionuc;ides is mede whenever grosé acti-
vity measurementé sﬁggest the presencé of unuéual and unexpected smounts of activity,.

To properly assess effecﬁs of radioactivity on man or the environment it
is necessary to know the dose delivefed either to man or t§ biota as a result of
releeses of rediocactivity. Often the messurements of the activities in environmentél

samples is confused with an effect. Accordingly the‘oniy proper way to assess the
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effects of radiestion release into the environment is to establish a radiation dose
to men or to biota associated with the releese, In assessing radistion dose, it is
generally necessary to measure the radionuclide content of properly selected seamples,
and then to infer iadiation dose from a knowledge of their radionuclide content .

The attached teble lists radiation dosages to individuals residing near
Indien Point. for 1969. The year 1969 has been chosen because it was the year for
which the hlghest liguid and gaseous releases have occurred to date from the plant;
The dose to a nearby‘resident is so small that it cannot be measured directly. The
dose was 1nferred from the measurement of gaseous activity at the release point and
e knowledge of the meteorological dispersion. Dose from consumption of fish was
celculated based upon measurements of fish by New York University. For purposes of
meking this estimate, a fish intake 509 higher than the United Stetes average was
assured. The dose from plent operetion to en individual living near the plant
boundary with a substantial inteke of Hudson River fish was gbout 0.4 millirems
per year, about 1/2000 of the varigbility of natural background in the area, and
1/10,000 that et the permissible limits,

The highest dose to biota in the river from releases at Indian Point Unit
ho. 1 wasabout 120 mrem/yr to benthic organisms completely submerged in sedlments.-
Flsh received 'a smaller dose, less than 2 millirads per year. Acquetic vegetation
which concentrates activation products well above 1evels found in fish received

a maximm dose of about 0.7 mrem/yr from Mn-S4, .
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. Radjati~ Dosages to Individuals

Residing Neer Indian Point (3)

mrem/year
minimm mean  maximm

Meesured Natural Background:

30 30 30
EXTERNAL: . Cosmic
| Terrestrial | o 40 o 125
~ ‘INTERNAL: ‘ - y 30 300 30
| | Totel 100 128 185
Calculated Increment fram Indian Point Unit No. 1 Reactor (1969) :

Gaseous Releases( ) ' 0.013

Liquid Releases(z) ’ | _0.030

'T;;al_ R 0.043

.(l) Calculatlon based on 1969 gaseous relesases,

' (2) Calculation based on eating 30 grams fish/day using conservative model.,

: (3) See Question 11 1 of Indian Point Unit No. 2 FSAR for greater detail. ‘ -
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"However, in looking &t the technical specificetions, I see
meny places where it says documents for inspection are not presently avail-
eble and if such methods are developed that these inspections would take place,
I would like to have informastion concerning what chenges were mede in the design
-of the plant or what provisions were incorporsted in the detailed design of the
rlant for meking the in-service inspection, what work was done by the applicant
between 1966 end the present time to meke these inspections possible, what
programs the applicent will continue beyond the present date to make these
inspections possible and what the schedules are for the complet1on of these
‘programs, " # ‘

The following areas within the reactor coolant system pressure
boundary are availsble for visual examination and non-destructive testing:

1) Réactor Vessel - The entire inside surface '

2) Reactor Vessel Nozéles - The entire inside surface,

3) Closure.HEad - The entire inside and outside surface.

L) Reactor Vessel Studs, Nuts and Washers,

5) - Field Welds between the Reactor Vessel, Steam Generators,
' and Reactor Coolant Pumps and the Main Coolant Piping.

6) Reactor Internals
7) Reactor Vessel Flange Seal Surface
8) Fuel Assemblies
g9) Rod Cluster Control  Assemblies -
io) - Conti'ol Rod Drive Shafts
11) Control Rod Drive Mechanism Assemblies

12) Main Coolent Pipe External Surfaces (except for the
foot penetration of the primary shield)

13) Steam Generator - The externsl surface, the internal surfaces

of the steam drum, and channel head.
14) Pressurizer - The internal and externai surfaces,

15) Reactor Coolant Pump - The external surfaces, motor and |
~ Impeller, '

* "As I look et the technical specifications there are several places :
thaet indicate that inspections will take place 10 years from now." :

1.
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The following design ccmsiderations have been incorporated in ordef

to facilitate the above inspections:

1)

All reactor internals ere completely removable, The Tools '

and storage spece required to‘permit these inspections are provided. -

2)
3)

L)

5)

_6)

7)

8)

2

10)

11)

12)

The closure head is stored dry on the reactor operating deck
during refueling to facilitate direct visual inspection.

All reector vessel studs, nuts and washefs sre-removed to dry

storege during refueling.

Removable plugs are provided in the primary'shield Just above
the coolant nozzles, and in the insulation covering the nozzle
welds is readily removable.

Access holes are provided in the lower internals barrel flange
to allow remote access to the reactor vessel internsl surfaces

between the flenge and the nozzles without removal of the internals.

A removeble plug is provided in the lower core support plate to
allow access for inspectlion: of -the:-boetton hesd without removal
of the lower internals.

-

‘The storege stend provided for storage of the internals allows for
inspection access to both the inside and outside of the internals,.

~The station provided for changeout of control rod clusters from

one fuel assembly to. another is specially designed ‘to allow
inspection of both fuel assemblies and control rod clustérs.

The control rod mechanism is specially designed to allow removal
of the mechanism assembly from the reactor vessel head.

Manways are prov1ded in the steem generator, steam drum and
channel heasd to allow access for internal 1nspection.

A manway is provided in the pressurizer top head to allow access
for internal inspectiqn.

All insulation on primary system component areas required to be

inspected is removable,

sy
PR
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The proposed teéhnicel specifiéationﬁ indicated two areas where nnéertaiﬁ
test results were aﬁticipated because of meterial or geometrical considerations. v
Two éf these areas include‘the steem generator tube sheet to head weld and steam
generetor sefe ends. 'These areas proved to bé inspectable during pre-service
exeminetions. | | | |

' The proposed Technical Specifications identify three areas in the reactor

vessel for which remote inspection equipment must ﬁé\develofed. These aress are
described in Ttems 1.1, 1.2 and 1.3 of Seétion 4,2,5 of the proposed Tgchniéal'
- Specifications. A.remote.in;pection system will be fitted to the Indi;n Point 2
plént within the ten years allowed by the céde. Combustion Engineering; Babcock
gnd Wilcox; Westinghouse and Southwest Research Institute are currentiy engaged
in programs to establish procedures and techniques for remote inspection,

Southwest Research has already perfdrmed.remote-automatic ultrasonic
:eXaminations of two reactérs; one fbréign and one domestic, The appafatus was '
custom buiit and pr;cedures and methods were individuelly developed,

The proposed technical specification”statement that sqme inspections ﬁould
take place 10‘years after initial operation stems ffom tﬁg inspection interval

‘esteblished by ASME Section Zi.' The code ellows many components to be examined

at or near'the end of the inspection interval.
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3. (8) (Tr. 1485)

Question No. 3. “Also, I believe there is en indication thet some, I will cell

it vbackground information, must be aveilsble. Some information

- on the condition of the welds et the present time for use in
comparison with messurements that are to be made in the future,
"I would like to have an indication of what this background

- information will be and how it is to be obteined prior to operation
of the plent, if it is necessary that it be obtained prior to -
operation of the plent."

Answer:

Background information or base 1ine data w1ll be available for. areas
to be examined subsequent to plant operation,

ASVE Section XI specifies that a pre-operational examination should be
performed and the data therefrom should become the reference for all future post-
operational examinetions., Most of this pre-service inspection has been performed

for Indian Point Unit 2. The examination methods are as specified in Section 4,2
of the proposed tecnnical specifications.

Detailed procedures‘have been develoﬁed which.specify the locations
. and methods of exsminations. The procedures identify the particuler test techniques
to be utilized and data‘sheets to record the ultrasonic_indications for the parti-
culer- item being tested.. A record d: these indications can be used for future
'~ comparison purpoSes; These piocedures have been devised to allow subsequent
‘examinetions to repeat the pre-service conditions.

Included in the pre~service exeminations {s avmap of the Ultrasonic

test results of the reactor vessel, performed efter the hydro‘test which included

the following areas:
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"b)

¢)
a)
e)
£)

g)

 Middle shell course

w’Lower shell course above the radial core supports

knuckle to the cooling shroud

‘Nozzle to upper-shell weld

ASLB 1/19

‘VESsel fiange radius, including the vessel flange'to upper

shell weld.,

Exterior surface of the closure head from the flenge

Middle shell to lower shell weld . . ot

Upper shell to middle shell weld , B - | n L
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Quesfion No. 4 (B). (Tr. 480)

"As I recall the staff answered this
question rather briefly that the statement was made that
- Wash 740 was irrelevant to the present consideration and

there was some small discussion of this.

- , I would like to ask that the staff look
again at Report Wash 740, at TID-14844, and to tell again
whether these two reports are irrelevant, if they ‘are, why;
if they are not, what has changed since the time of these

reports to make the situation different from what was
reported. _ _ : :

Answer

AEC Staff Response
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5. (G) (Tr.u87)
_Question #5:

Ny first question has to do with environmental monitoring, and in the
Consolidated Edison Compeny's report on the environmental impact of Indian Point
Station Muclear Unit No. 2 there is a figure 17 which shows the location of
. numerous thermsl dosimeters. I want to ask ebout these; what they record how

often they ere reed, what their full purpose is:" :

Answer:
These dosimeters detect and integrate background gamma and cosmic
radietlon along with any gamma radiation from the plant. They are read: monthly

to determine if any change is occurring in the background radiation.
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"Also, I would like to find out more sbout the continuous monitoring
system, Just where the sensors are located, how much redundency there is, what
kind of alarms they sound &nd in connection with the discovery of unusuel »
radiation, what provisions eare mede for warning the public, who mekes the decisio
as to whether the public should be warned.) '

. Answer:

‘There are severai'types of samples which are teken céntinuously at
verious points butside the plant as part of the environmenteal monitoring prégram.
While these samples are collected continuously they are analyzed on a weekly
or monthly basis. ‘These samp;ing systems have no rédundancy, except"in§ofar'
es there are'éeveral.sampling points fpr some types of measureﬁehts. ‘Therev
are pb'elarms associated with eny of these samples. Thesélsampling points are
described in attached figures 6-1, 6-2 end 6-3. |

Iﬁ addition to the sbove descriﬁed continuous sampling systems there
are two monitors external to the plant which™ provide continuous ‘measurement.
Thesé monitors are:. | |

1. An eir perticulate monitor st a point 80O feet southwest
of the Unit No. 1 stack, IPf the radiocactivity in the air

exceeds normel levels, an elerm is indicated to the central

" control room operator.’

2. A dischafge‘canal monitor which likewise indicates an alarm
to the control room operator if levels of radioactivity in

the cenal water approach limits, - .
..Neither of thesé monitors have any redundancy.

As stated’in the ansﬁer to Board questions No. lh,‘reliance‘will be
placed upon in-plant instrumentetion,-not the above described out-of-plant

instrumentation, in making the initial‘decision as to whether the public
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should be warned in the event ef unusunl radietion from a rodistion nccident.

Toe New York State Health Department would make the decision whether_ﬁhe public

" should be warned.  In accordance with the State's emergency plen, if thevHealth
Department determined such warning to be necessary, the Deparfment wouid promptly
‘diSSeminate informatien to'the affected public on recommended.protective action
by the most expeditious means available. vwevunderStand that the State Health
Department would use the facilities of the Stete Civil Defense Commission,

police end fire departments, radio and television and other available means as

appropriate.



Station

No, Media

1. Fallout

2 Air Parti-
culate and
Orgsnic
Jodide

4 Hudson
River
Water

15 Direct
Gaoma
Direct
Goxma

Type

Continuous

Continucus
at 1 C7

Continuous:

Continuous -

Continuous

éumpling
Frequency

Yogreaarrwisral Qe et PUYLAYHIIM DAL UM,
D et SR AN T A bl A 8. Al Y

Method of
Collection

Monthly

Monthly

Monthly

Open pot type
collector

Two fixed membrane
filters (0.8 mic-

" rom 8ize) preced-

ing & charcosl
filter

;Continuous flow

regulated to fil11
50 gal, druzs, Re-
presentetive some~
ple taken once a
week and drums
empiied

AT 1ITAS DOINT

Locntions

Annlysis
Foint 1 and 1%.miles Gross beta &nd
south of site of tritius

Epnstview

Points 1, 2, 3, 4 &
5 and in eddition
offsite at points 4n
Reerekill, Buchanan,
snd Verplanck for
one wock periods
consecutively

Cross beta and
gemma spectrum

Hudcon River inlet
pPipe into the plantg,
ond nt plent dis-
chargce conal., Points
9 and 10

Seme as 1 and
tritium on

posite

Selccted locations Gross Camma
in Buchsnan, Verplanck background
Yontrose, Peckskill,

and ot a nuwber of

points on-site at the

plant perimeter

Eleven site locations Sams as 15
shown on Fig. 17 )

" 0.1 plcocuries

wonthly come

Minimum

Meaiurcment
Senasitivities

Inatrumcntation

1 picocurie per
liter for gross
beta -

Gas flow, wvindovless
proportional counter
for gross bets

Nuclear Measurement

. Corporation
3000 picocuries Type PC 34
per liter for Type IC 11A
tritium Tyre PC 11T

Bame as 1 for

‘per cubic meter gross bete

for gross beta

Same as 1 ‘SBamo a8 1

1l mr Victoreen Ionization

Chamber Model 239
0-10 ar
: or
Film Badges

Reportedly sensitive Thermoluninescent
to very small chenges Dosimeters

" in gemma redietion

Remnrka .
Mcosurezents rade uB
hours sfter collection
to ellov for deccy of

.randonthoron daughters

Measureaents made scon
after collection hnd L%
bhours later to allow fg
decsy of rendontaoroa
daughters ’

Sape as 1

Installed on trial dasi:
Sensitivity and repro-
ducibility under evslu.
ation )
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Question No. 7 (G) (Tr. 487) ' - ) ) ASLB 1/19

"In connection with the monitoring program it would be interesting
to know if any consideration has been given to deily publication of radiation
levels in the region just as they now report weather or air pollution levels or -

pollen counts. They might assure the public to see what goes on continuously.

Ansver :
Applicant believes that the decision wnether to make daily publication
of radiation levels should be made by a responsible government agency. However,
itis applicant's view that publication of radiation levels would not be tseful
to the'general public. The veriation in measured natural background radiation
levels from one location to anpther in the vicinity of Indien Point is consider-.
ebly greeter than the smaller increment from the Indian P01nt plant. Dally
publication of variation of these background levels would not provide the
general public w1th meaningful or useful information such as is the case with

information on weather, eir pollution and pollen counts.
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"In connection with Dr. Brigg's question sboul WASH 7O, the whole .
problem, a very complex problem of risk versus benefit versus cost in connection
with these enviromnmental matters has been brought up in discussions earlier in
tnis hearing. It might be interesting to heer the staff in particular addressing

jtself to how it considers this problem," :
Answer:

AEC staff response.

RS T
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Ouestion No. 9 (G) (Tr. 488)

"Other areas of 1nterest are the question of
the burnable p01son that has now been designed into this
reactor, how it is fastened in, how it functioned, what
experience there has been with such burnable poison, what
assurance 1s there that it is golng to be there when needed."

Answer - .
._ | Each %uel aSéembly contains 21 steel thimbles
which réplace.fuel_rods in the latfice. 20 of thesé'thimbles
.guide fhe control rbd piné throhgh'the assembly when the
assembly is in a confrol rod positioh. The remaining thimble

is used for the moveable flux detectors which also may pass

through the assembly. 1In the first cycle of core operation when

the core is more reactive than in later cycles, burnable poison
pins are placed‘in most of the_assemblies which are nbt_at control
;qd_pbsitions. Their purpose is to teduce the concentration of |
chemical shim in the critical'core at the beginning of the first
cycle. 'Without»the burnable poison, 'a higher soluble poison
conéentration wouid befreqﬁired:and_a,positive moderator
temperature ébefficient would-résult due to the expansion of
water carryiné-dissolvéd cheﬁical'poison out of thé cofe.

All the burnable poison pins for one fuel
assembly are screwed'and welded to é hoiddown plate whiéh‘is
held in position under the ﬁpper core plate. Thé burnable
poison ?ins'slide into the cqhtroi rod guide thimbles and the

| complete poison assembly, consisting of 8, 12 or 16 pins fixed

to a holddown plate, is loaded into appropriate assemblies at

‘the fuel element factory.



Each pin consists of a steel tube containing
a glass tubehwith an inner steoi sleeve inside tho'glaes
‘tube. The glass contains 12.5% by weight of B2 3, the B~104
in the qlass acts as a neutron absorber to reduce the
lnltlal reactiv1ty of the core. As neutrons are absorbed,‘
the B-10 depletes, roughly 10% is left at the end of the '
first cycle when all burnable pOison rods are removed The
.tube is completely sealed and the glass is supported by
‘the inner sleeve and outer clad.

Identical burnable poison pins have been
irradiated in the Saxton experimental reactor and are,in
use in the Beznau reactor Sw1tzer1and the R.E. Ginna reactor,
the H. B. Robinson reactor and the Point Beach reactor where
they have successfully performed their function which is to |
| assure that the moderator coeff1c1ent is less than zero at
operating conditions early in core life before the- coeff1c1ent
is made negative by core burnup.  In two or three months, they
w1ll be removed from Beznau and R. E. Ginna s1nce they are no

longer needed toznaintain a negative moderator coeff1c1ent.
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"Another quostlon having to do with the. internal
safetv features is the matter of cru01b1es beneath the '
reactor which is now a longer time than js desirable. It
would be interesting to hear why this was considered des1r—‘
able and what made it then considered to be unnecesaary,"

4

Answer H‘As Stated in tﬁe FSAR there have been several

: de51gn modlflcatlons incorporated into this plant for
emergency core cooling since submission of the prellmlnary
report-and issuance of the construction permit. They are'
as follows:
i;» Increased capacity of emergeﬁcy core coolihg.
2. Deletion of the reactor pit crucible.
3.- Valving and pipiﬁg modifications in the emergenoy core
coolingtsystem to give added assurance of core and
'contalnment coollnp in® the ‘very tinlikely event’ of a
passive component fallure durlng long~term cooling”

following a loss-of-coolant accident.

The increased capa01ty of the emergency core coollng system
'results from the addition of a. Dressurlzed accumulator to’
each coolant loop whlch prOV1de rapid core reflooding capa-
bility witﬁ boratod water after a majoq loss of coolant
aocident;' As a result of'the iocreased coo1ing system capa-
city,'ciad melfing is effectively prevented for rupture
sizes up to and including the double-ended severance of a
main reactor'ooolant'pipe. The detailed analysis of such

breaks is shown in Section 14.3.3.
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Ié the prior design of the emergency core cooling system,
cofe reflooding following a lossAof{coolant'accident was
 accdmplished by three high head and two high flow safety
injection pumps and by the two high flow residual heat
removal pumps. Thevreflooding rates with'this_deéign vere
not sufficient to prevent the fuel clad temperature on
}the highest power fuel rods from rising to\thé clad melting
temperature, hypothetically assuming instantaneous severancé
- of a coolant loop. Further, the additional pumping capa-
cities and émergency power requirements necessary to
‘pfovide reflooding times that would.not result in clad
melting for a loop severance weré-frohibitively large.
Because of fhis and the uncertainties‘involved in demon-
stratiné that the fuel péllets released from the melted
cléd could not fall to the bottom of the reactor vessel

a provision was provoosed for containing»fhe melted. fuel

in this unlikely event. This provision was a refract6ry 
lined crucible to be ‘located diredtly_beneath the reactor
vessel. Extensive research and development efforts were
initiated in the areas of: 1) deéigning a coré réfiood
system that would limit clad temperature to'be10w'melting
and 2) the design of a crucible that could contain the
molten core. Because of the success in déveloping a

highly improved core reflooding system and the continuing
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uncertalntles assoc1ated with the behav1or and contalnment
of molten fuel, more stringent core coollng criteria were
adonted to preclude fuel clad melting and prevent signi-
ficant clad water reaction and hence insure the preservatlon
ref the core heat transfervgeometry.' The increased capability
of the emergency core cooling system to meet these new
criteria are reflected in the design by the inclusion of
four préssurized accumulator taﬁks containing a large .
volume of borated water held bhack from,the reactbr aystem
lby check valves which oven (without requiring a signal)

to discharge into the reactor coolant system when the

system pressure decrease associated with a loss of coolant

, fallslbelow their disgharge pressure. ' These four accumulator
tanks supplemeﬁt the two high flow safety injectien pumps.
The raoid water discharge from these accumulators greatly-
reduces the core reflooding tlme thereby supplylng earller
.core coollng and llmltlng the clad temperature 1ncrease to
"a value well below the melting temperature. ‘As a measure

of effectiveness of the accumulators, pﬁe core midplane
reflood time after a loop severance is less thaa 35 seconds
with the rev;sed de51gn as compared to about 300 seconds
aw1th the 1n1t1al design assuming one high head and one low

~ head pump ineffective in both cases. This direct approach
of redﬁcing the core reflood times and retaining the core

intact eliminates the problem of containing the fuel pellets
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and thc p0351b111ty of core mipratlon and thus the need for

the reactor pit _cruc1b1e associated with the’ slower refloodang
'rateé'provided by the initial emergency core cooling system
design. Hence, the reactor pit crucible hanbeen:dEIeted

from the plant design; Detaiis of the design:of the

‘reVised emergency core cooling_system including‘the:accumu—
lators are presemted in SeCtion-G 2. A complete’ analys1s

of the capability of the rev1sed emergency core coollng s
system to accomodate the loss of coolant acc1dents,

including supporting basis, assumptions and results which

show that the new emergency core cooling systemdesign

- meets the revised criteria is included in Section 1u.3.

The valving and piping‘modifieations in the emergency core
cooiing system‘give cepebility to maintain core'cooling‘

aﬁd containment cooling in the event of a passive'oomponent
fallure in the safety 1n3ectlon system or serv1ce water sys-—
tem for the long term after a loss of coolant.. The design also
_has sufficient component redundancy_tO‘accomodate'an active

component failure.
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"Finelly, in the eerlier discussions there were references to an accident
at Indien Point thet produced high fallout at Yorktown. Now, we have no evidence
on this so far as to just what did happen, but it would be nice to clear this
matter up, and if there was such an occurrence, what did it amount-to and why was

‘this stetement mede®"

Answer:

There wes no accident, or accidental or abﬁqrmally high release of
radioéctivity'at Indien Poiﬁt on or about Mey 18, 1970. .There is no connection
between the Mey 18, 1970 Croton reservoir reading and operstions at Indian Point.
| _ As_for'the YOrktown'geading (Croton Reservoir), the fa@t that;_as'MrS.
Weik says, it was measuredlnowhere else in the State of New York implies that
there mey have been some error in méasurement. For further elaboration'onvthe
unusu&l reading at the Croton ReserVoir, the following direct quotation from the -
Stete of New York's Department of Envirommental Radiation Bulleton 70-2, October 5,
| 1070 is provided:

 "A grab_water sample collected on May l8, 197O from C:ofon_Reservoir
at IaconicAshowed.é gross beta of 80 pCi/1. An isotopic gamma'analysis
wes made on this sample and ruthenium-106 was non-detectable; and zirc6nium-95
. was,sj Ci/l. . An Algae s ample ﬁas,collected July 9, 1976 ét,the ééme sampling
point and results were as fol;ows: : |

RuRh-106 2,816 pCi/kg . Zrib-95 = 1,48k pCi/kg
C5-137 479 pCi/kg Co-60 " non-detectable

Gross beta results of greb samples taken from this same'sampling point around
the period of the relatively high result are given below:
4/16/70 - 5 pCi/L 7/ 2/70 -~ 4 pCi/l
5/18/70 - 80 pcCi/L = 7/15/70 - 4 pCi/1.
6/16/70 - 7 pCi/1
It was-concluded that the water séﬁple with the high result was collected

too close to the shoreline in shallow water snd some slgae was included in the

wgtervsamplé. The radioactivity found in the water sample and in thebalgae
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sample epﬁears to have»originated from fallqﬁt associated with eﬁmospheric'weapons
testing. This sampling point has been chenged to deeper water in the Croton
Reservoir in order to obtein a more representative water sample 1n the future."

,The following is a quotation from the Indian Point Stetion Semi -Anmial
Opefation Report Nb.-16 covering the period April l,'1970:tb=september 30,. 1970,
which explains'the cause of the plent shutdown.referredrto by Mrs. Weik:
V"Following a two month refueling outage, Unit.No. 1 was returned'to

servive on Maj 20, 1970 with primary loops Nos.. 11, 12 and 13 operatlng.
Loop No. 14 was isolated due to a tube leak in its: associated boiler
'which;developed on May 16, 1970 during a hydrostetic test of the pr1maiy
-systen, Withih a few hours after'theVUhit had been placed in se:vice; a

primary ﬁe secondary leek was detected in No. 12 nuclear boiler. The
unit wes shut down st 9:55 P.M. on May 20, 1970 in order to locate and

plug the tube leeks in Nos. 12 and 14 boilers."

-
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Question No. 12 (B) (Tr. 488)

. "In reviewing the reports, a question on the
detail came to mind. The question came to mind as a result
of an experience back in the middle 140s that occurred many

times before June of 1946, and I assume it has happened since. .

It has to do with the use of transit as a fire barrier.

o : - Before the mid-40s, it was used as a fire
barrier and the temperature when it got up as much as 500
degrees Fahrenheit, the transit could be expected to explode.

‘I see in the report it is used in aeration of
control wiring and power wiring. I would like to have some
information concerning changes that have been made in the
transit since the ‘middle '40s that make this procedure useful.
Also whether this characteristic of transit was concerned in.
specifying the material for the fire barriers." ‘

Answer
"Pransite" is an'ekélusive trade name for a
_non—laminated.asbestos—cemént product manuféctﬁred by
Johhs—ManVille} ‘thhs—ManVille.has‘indi¢ated that they
are not aware of any tests and reéultantvexplosions of
"Trahsite" dufing’thé 1940s. They suggest'fhaf—the actual
hateriél_ﬁestedvét that time was a lémipatéd asbeétosfcement"
v.product made by another manufacturer and mistakenly‘référfed 
to as "TranSite," . | o . | .
The Johns—Manville "Tfahsité" used in
Iﬁdian Pbint'Unit No. 2 is made by a pfess‘pfocéss which

results in a homogeneous structure. Most other asbestos-

cement products are manufactured in a way which results in



a non-homogeneous 1amiﬁated structure with high ﬁeisture
content. Exposure of such hon—homogeneous products to
temperatures of 212°F and higher can form steam and the
rapid 1ncrease in pressure causes explosive delamlnatlon.
Corrugated "pransite”, manufactured in a
 similarvfashion to flat npransite" did not explode on
testing. This was true for fife,or oven exposure of
"pransite” completely saturated with water. Similarly,
immersion of VTransiteﬁ while at‘elevated tempefature did
not result inuexplosion; Identical tests were performed on
non-homogeneous material manufactured by other processes and

that material exploded.

[,
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"Dr. Geyer mentioned the elimination of the
crucible., There is a statement made in the report that
although the crucible has been eliminated, that.provision
has been made in the insulation so that water -has ‘access
to the bottom of the reactor vessel and I assume that
means the water would provide some cooling for -the hottom
of the reactor vessel.

: I would like to have information-concerning how
effective this can be expected to be, what sort of -con-
ditions it would take care of, and what certainty there
is that water will have access and will in fact :cover the
bottom of the reactor vessel under accident conditions."

.
-

Answer: Preliminary calculations madebdnringﬁthe:canc' - 
tual design of the crucible indicated that water level
around the reactor vessel would cover the bottom ‘of -the
.Qeésel,ahd if ih contaéf with the veséel, the water could
provide adeduate cbdling_so'that it might be expected

thét molten fuel could be contained by the bdttom head of .
the vessel. Accordingly, the reactor vessel insulation

wés designed to permit the water to contact fhe‘vessel

" surface.

The effiéacy.of this cooling mode,hlike.thé'ofher'pheno—'
mena related to behavior of‘moiten fﬁel, cou1d not,be well
defined because of.inability to sihuiate thelsystem experi?
mehtally.' Hence the decision was made to upgrade'the
emergency coreAcooling system and obviate the need to design

molten fuel entrapment and cooling.
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.The de51yn feature of the vessel insulation referred to

above was retained, as it did not 1nterfere w1th the other .

functional requirements of the insulation.
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_.‘Question No. 14 (B) (Tr. 489)

"...the reading I have done so far gives me the impression that if there
were an accident and an accompanying considersble release of rediosctivity, thst
the applicent is responsible only for notifying the State of New York snd other
i egencies that this has occurred and the provisions that must be made for teking’
care of the publiec efter that sre the responsibility of those agencies,

"I would like to ‘have same information concernlng the negotiations that
heve been teking plece or have teken place betiween the appllcant end the various
public egencies eoncerning the emergency procedures, the procedures that can be
expected to be used and where the responsibility lies in the event of serious

accident."
 Answér: : o -
. Emergency Plans for Indian Point Unit No. 2 describing the activities

of Con Edison and the notifications to be made by Con Edison, including requests
for assistance, are described in the response to FSAR Question 12.5 in the section
titled "Redietion Contingency Plan."AVWEthin this Plan are three different categories‘
which may require varying degrees of implemeéntotion of protective actiqns; described -
beginning on page 6 under Section 4,2 titled_“Implementatipn Levels." The first
éategdry is the local contingéncy plan which primerily would involve a potential -
" for the need to teke protective actions within the site boundary. Also described

is the site contingency plen which involves a potential thst mey require protective

actions beyond the site bouhdary. The third category is titled general contin-
A'gency Plan which involves a site contingency for which the off-site effects
haveAbeen verified by monitoring and surﬁeys off-site.,'

Con_Edison's'Radiation Contingency Plan requires that hotification
be given to the AEC's New York Operations Office and to the New York State and
Westchester County Departments of Health that a site contingency has been declared,
This would be prior to the declaration of the general contingency, which would

not be nede until off-site monitoring by Con Edison had taken plsce. These

-1 -
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requirements for notification are described on vage 26 of the_Radiation Contingency
Plan; _ |

.Although it ie exceedinglj improbsble that en accident will occur at
Indian Point Unitvz which will require protective actions off-site, over the past
several years Con Edison has held numerous meetings concerning the Rediation Con-
tingency Plen with verious representativee of the State of New Ybrk, the New York
Operations Office.of the AEC and the Westchester County Health Department. Actions
of State agencies in response to a mejor nuclear sccident are described in New YOrk
State s emergency plan for major radiation accidents.

The State s emergency plan deseribes the criteria for determining whether
protective actlons are needed, the protective actione to be considered to minlmize
public exposure to radiation and the euthority and responsibilities of the various
officials erd agencies involved. It furthﬁr provides for eppropriate public
announcements.- -

In accordance ‘with the State 8 plan, the State Department. of Health, upon
.notification from Con Edison that a site contingency had been declared, would

determine the necessity for protective actions off-site end direct the various

- .actions required.

‘ Con Edison has discussed general procedures .to be_followed‘end the
informationdthat should be provided'in the event of a site contingency withﬁthe
Department of Health and various other State sgenciés involved in the State's
emergency plan. The Department of Health indicated its desire'to consider the
need for nrotective actions at the earliest moment following the onset of a
serious accident, rether thanwaiting for'off-site monitoring results to confirm
the megnitude of any accident which had teken plece., To this end, the Department
of Health has requested, and Con Edison has agreed, thet in the event of & site

contingency, Con Edison will notify the Department of Heelth through the officer
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on duty at the“2h-hour'emergencybnumber of the New York State CiviljDefense
Commission warning point located near Albany. Con Edison will also prOVide the
_following information: the type of accident that has occurred; the_safeguards .
which are effective; gross activity leyels'inside.containment as determined by
grOSS-gamma instrumentationjwhich observes containment activity through steam line
beem holes; a statement es to the.nature of the release to the contsinment; wind
speed§ wind direction and meteorological category. |
Con Edison will further prov1de the Health Department with calculated

thyroid dose levels due to jodine 131 at various distances downwind based upon the
ectivity within containment and an assumed l/lO of a percent per day leakage from
containment. The_l/lo of a percent per day lesk rate from containment is assumed -
even.though the pressurized weld channels and penetration system along with the‘_
seal water injection system is designed to prevent such conteinment leek rate
becausenthe field survey monitoring which would yerify that such containment leak-
age is not occurring‘uould not yet be aveilable on this'initial notification, If
means are available of verifying that contaimment leakage is not occurring at the
time of the initiel notification or thet it is considerably below the 1/10 of a
percent.per day assumed. the calculated doses w1ll be adjusted accordingly.

_ : The State. Health Department has indicated to Con Edison that these dose -
' estimates will be used by the Department as a primary tool in making the initial '
determination es to which, if any, protective action snould_be implemented
immediately.' Subsequently, ofr-site monitoring data will proyide the necessary
information concerning off-site releeses upon which the Department's determination
_of the need and desirability of subsequent protective actions would be based.
‘The potential for‘significant off-site releases could exist only if the contain-
ment inventory‘of iodine were to be far in excess of tne emount anticipasted. In
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this'conhéction;,the;redundant cors coolinglfeatures are»designéd tb limit the 
ibdiné:inventOry tb that released from the gap.

| | As previously indiéated;,Con Fdison will notify the AEC's New York Oper-
ations Office gnd the Westchester County Department of Health of a site contingency
at the same time as the-state Health Department. Within the AEC's_Néw quk Opera--
tions Office there isva radioloéical assistance team under the airection of an AEC
group leeder, which team consists of local AEC personnel equipped with'appropriate
survey instruments who wili be able to assist in monitoring the effects of'radiationfv
releaSés from the‘site. We‘arg advised that the Westchester County Depagiﬁént of
Heaith would provide_additignal radiological survey sﬁpportihg eff§rt. Initial
radiation surveys off-site would be by Con Edison's ﬁiant health physies survey
team~wﬁo wouid utilize a survey truck with 2-way radio communication to fhe cen-
trel control foom. These personnel would monitor airborne redloasctivity and direct
tadiaﬁion downwind of the site in the event of 8 site contingency.‘gThefe wouldv
also be available thrqugh the AECIinteregehcy éuppor£ from various other Federal .
agencies and national laboratories, under the Interagency Radiological Assistance
Plan, Thése groups can provide edditional trained personnel for monitoring and =
adviso:y acﬁivities to help support Con Edison's contingency ﬁlans and the:State

Health Department's activities,
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Question No. 15 (B) (Tr. 490)

: "The technical specifications indicate
that the releases from the plant will be limited to those

- which will make certain that the publlc is not exposed to.
radiation levels above those provided in the 10CFR, Part 20

guidelines. We understand that the plant will normally

operate with releases that are far below those guidelines.

Is there reason why the technical specifi-
cations contains no time limits on the releases to the
10CFR, Part 20 limit and should not such time limits be
included in the technical specifications? I assume that
the technical specifications were written by the applicant
and that he has a certain amount of freedom in what he puts
in the technical specifications, at least until the time
they are accepted by the AEC."

Answer

Applicant's proposed Technical Specifi-
cations, Section. 3.9, limits even the maximum instantaneous
release rate to 10CFR20. The requirement in this specifi-
cation to keep. releases as low as practicable wohld'require
prompt cofrection of any condition causing higher than
~normal releases. (Normal releases are expected to be only

a small fraction of'10CFR20);. Therefore, a time limit on

releases at 10CFR20 levels is not required.
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" Dr. Geyer referred in one part to the burnsble poison end suggested that

- experimental test data might be of interest to confirm those conclusions with
reference to burneble poison, I wonder also as & general matter if more of the
experimental test data can be shown for several of the safety engineered comnonents
thet are accepted in this proposal for this reactor. : .

"For instance, the emergency core cooling system, what are the dataz that
confirm the conc1u31ons in that regard° I xnow in previous ceses this subject has
come up, but it is referred to continuously as research matter and there mey be
data which is more updated than we have last considered and might give us a
summary of the R&D in this regerd."

Answer

The answer to this question will be forthcoming shortly.
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Question No. 17 (J) (Tr. 491)

"Speaking of research and development,
the Board is concerned concerning the reports issued by
the Advisory Committee on Reactor Safeguards over a
period of time in reference to pressurized water reactors,
and I wonder if a summary can be presented of what those
concerns are as having been expressed by the Advisory
Committee on Reactor Safeguards over, say, the last ten
years because the ACRS, and I refer to them as the
Advisory Committee on Reactor Safeguards, concluded many
of its reports by saying if these matters are carried
~out then there is reasonable assurance that the reactor

can be operated without undue risk to health and safety
of the public."

T
Answer

AEC staff response
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Question No. 18 (J) Tr. 491

"Aside from a summary statement, or in
addition, let me say, to a summary statement in that regard
and updating of the experimental test data under those
research and development projects, I wonder if we could
have a witness from the staff of the Atomic Energy Commission
‘about the research and development work. I think some boards
in' the past have had-difficulty with summary statements
maybe not being as complete as they would like to have it.

If a witness is present then I think any further ingquiry
the Board may have can be readily considered and answered
at that time. :

B For instance, as I recall it, there is a loss-
of-fuel test. That has-been going on for sometime, and maybe
‘we can have some data about that and the other R&D programs
that ACRS has outlines...

' Are they carried on with the same vigor and
‘flnanc1a1 support, for instance, that heretofore has been
allocated to other projects and what has been discovered to
date and what more is left to be done and when will that
- work be done and what is the data that is expected to be

derived from further work in that regardz... -

o : I thlnk it is important that we have a w1tness -
from that work, *a witness that has a respon51ble position. '

" Maybe it would be the director of the reactor

development technology himself to participate in this
hearing; I think it would be very helpful if he would.

Answer ' . L

AEC staff response
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Questioﬁ No. 19 (J) (Tr. 495)

"On page 113 of the detailed statement on
env1ronmental considerations by the staff... we find HEW's
statement, something to this effect: The estimate of 11qu1d
radioactivity discharges and so forth, in our judgement, is
not adequately documented.

what do they want in order to make the reviews?
Did the staff get this to them? Is there anything further
from HEW other than that which is reflected in the staff
detailed environmental~statement reflected on. page 113?

' . In fact, is there any supplementary cost to any of
the agenc1es to which the Appllcant s statement is submitted?

Answer

AEC staff response
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Question No. 20 (J) (Tr. 495)

_ p . "Then there is this further statement
. shown on page 113 of the staff detailed environmental
-Statement which says something like this: Current PWR,
1 take that as "pressurized water reactors," operating
- experience indicated that both the liquid radioactive
- discharge and gasenus discharges will be considerably
‘higher and the Applicant has not desired new design
implications to support the lower effluent discharges.
‘Can the staff give us what figures reflect the current
'PWR operating experience and indicate that both the liquid
and gaseous discharges will be higher, higher than what,
the Applicant considered, or what has been designed in
.other reactors and what kind of design information does
HEW believe will be necessary for it to support or give a
conclusion respecting the estimated lower discharges?

13
13

~Answer

AEC staff response
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Question No. 21 (J) (Tr. 496) ‘ _

o - "On page- 114 of that statement staff

- supplement there is the statement by a public health
physician of HEW, the Proposed technical specification
for the site gaseous waste discharge limits would be
excessive if calculated by ‘the method indicated by the .
Appllcant "o S o : ‘ o

1Answer ; | _ /
H On November 12 1970 Appllcant responded
to comments on Appllcant's Env1ronmental Report made. by

| Federal agenc1es in a letter to Peter A. Morrls, Director,
lDlVlSlon of Reactor Llcen31ng, Atomlc Energy Comm1551on .
.from Wllllam J. Cah111 Jr., V1ce Pre51dent, Consolldated |
'Edlson Company of New York, Inc. As stated 1n that letter,

"Wlth respect to the 51te gaseous waste dlscharge llmlt,

a. typograph1cal error appeared in. the equatlon for the allowable

o 5gaseous release rate from the Indlan P01nt site as first sub-

: mltted to the AEC in the FSAR. Subsequent to the HEW rev1ew,
:the error was corrected and the equation rewrltten to aV01d
mlsinterpretatlon. The correct equation is as follows.
A i - :
(€) F d @) 3 gt
whereé'

i refers to any radioisotope.
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”'&1 and 021 are the release rates
(

i/sec; ‘of any ‘radioisotope i from N
Unit No. 1 and Unlt No. 2, respectlvely.

(MPC) is in -units-of uC1/cc as. llStEd in
Column 1, Table II .of Appendlx '
10CFR20, except.that for 1sotopes of
iodine and particulates with half. lives
greater than elght.days, the values:-of

-(MPC) shall be reduced by a-factor*of

700. *

- The above spec1£xcat10n applles to-the_

entlre Indlan P01nt 51te and wxll.betmodlfled to~accommodate'

‘ Unlt No. 3 when it is completed -and -in operatlon "

!

A, P
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Question No. 22  (J) (Tr. 496) o |  MSIB 119
__"HEW also said discharge limits for Indien Point facility should elso be
applied for Con Ed Units 4 and 5 if these additional units were'built at the
proposed location sbout 1500 meters south of the Indian: Point site.”

Answer | | |
{ Con Edison hes elreedy indicated that Indian Point Units.1, 2 and 3
. should be treated es a single fac:ll:lty_in éstablishing- di‘sc'hai'g'é’ limits.
Nuclear Units k4 and 5 are not under reviéw in this context, however, -this

comment by HEW will be teken into consideration in the licensing review-of

Nuclear Units 4 end 5 (Verplanck 1 and 2).

S -y - o ——
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'ﬁhe statement is also made the environmental surveillance progrem for the
facility would be adequate if modified to iuclude the LDs, and I take it that is
/tota.l limitation doses with the minimum sensitivity of a dash 10 millirems per mopth.”

We are: eva.luating the use of themolminescent dosimeters now . and expect

that 1t will be possible to measu.re doses gbout. 10 millirems per month with them.
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Question No. 24 (J) (Tr. 496)

a - _ "The suggestion is made by HEW .on

' page 115 of -the staff's submittal, estimates for gaseous
releases for .Indian Point Xa. 2 were based upon a 45 day
holdout. We believe the capacity should be. expanded to
60 days and it comments further-" '

'Answer ‘

W1th respect to radloactzve ‘waste treatment,
and holdup systems, the revised proposed techn:cal spec1f1~
_catlon and bases for Indlan Point Unlt No. 2. (Specification

,3 9 Effluent Release) whlch was submltted ‘to "the- AEC subse—

quent to the HEW rev1ew, contalns the followxng -commi tment’: -
| "Plant equipment shall be used ‘in
conjunction with developed,operat;ng
. procedures to maintain.surveillance
of radloactlve gaseous and_liquid
effluents. produced during normal
- reactor operations and expected
: operatlonal occurrences .in -an
effort to maintain radioactive
‘releases to unrestricted areas :as
- low as practlcable.",
HEW suggested that the gaseous waste
holdup capac1ty should be expanded to 60 days minimum.
The flnal technlcal spec1f1catlon required a minimum 6f.
| 20 days holdup in the gas decay tanks,'except for 1ow
radloact1v1ty gaseous waste resultlng from operatlons
assoc1ated w1th refueling and startup.- The deslgn'capacity
of the tanks allows a 40 day holdup based'on design flow
rates. Varlatlon 1nthoserates may permit a longer holdup

time. However, the 20 day minimum requlred by the technlcal



_ spec1flcatlons result 1n dlscharges that constltnte a small

percentage of maxlmum permlssable concentratlons.
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25. (J) (Tr. 497)

S - "Apparently the position taken by HEW is
said to be taken because gaseous releases during normal
operating at Indian Point Unit No. 1 have been much higher =
than at other similar operating PWR's which could be inter-
preted to indicate that the gaseous waste holdup was not
used to the fullest extent, and so forth. '

o Could the staff get those figures or could the
Applicant? = What were the releases from Indian Point No. 1 which
were Higher than other similar operating PWRs? What are other
similar PWR's and what were the figures for releases from them?"

Answer

AEC staff‘reSPOnSe
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Question No. 26 (J) (Tr. 497)

"Incidentally, in considering what .the
releases are from Indian Point Unit No. 1 and other PWRs,
especially in New York State, tan those readings be  compared. -
with the readings of the environmental surveillance under-
taken by New York State monitoring groups? What- are-their

figures?... _ _ : _ ,

We aren't so worried about the conclusions:if the
figures are shown and we would like to see the figures."

Answer
See NYS Department of Health and NYS Department

of Environmental Conservation Environmental Radiation.Surveys

from 1959 to 1969, which Will be submitted separately.
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Question No. 27 (J) (Tr. 498)

"There was mention made, I believe, by Dr.
Briggs about TID-14844. I wonder if we could have a
computation precisely in accordance with TID-14844,
together with the components, other components of
that calculation.

I understand that they have used some
TID-14844 and some other components which I think are
justified; but I think we should start with 14844 and
give us that from both the staff and the Applicant
because as I understand, TID-14844 is a guideline that
can be applied until other engineering data are shown to
justify variance therefrom and there may well be ’
engineering data in that regard but if we can start
from the beginning point, that would help us to
evaluate the safety considerations of the engineering
matters that seem to justify a variance." :

Answer

See Table 27-1, with Attachments #1 and $#2.
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Attaohment #.

Summery of Thyroid Dose Calculation Parameters. '

-I.‘ TIodine Removal Constants:

AEC | Ed
(1) Sprays: Inorganic = 4,5 ' )g= 32.0
Orgenic =0 ' As= © :
(11) Inorganic | )\cf = 0.49 A of = 0.4985
- orgemic )\, = 0.048 \ ef = 0.3877
II Containment Lesk Rate: (i)  TID 14844: 0.1% per day

III Source:

(i1) AEC : 0.1% per dey for the first day

0.05% per day thereafter

(1) TID 148LY: 25% of the iodine is aveilsble

for release

(i1) GAP Activity: 3% of the equilibrium core I-13]

1nventory.

Case A assumes no organic iodine and Case B assumes 00% inorganic and
10% organic. -

IV Meteorology:

(i) TID 148u4: invefsion type weather conditions.
(ii) Con Ed : three periods are considered:

1)

Category:
Inversion-I

2)

.3)

6ategory

Lapse-Ll
Laepse-L2
Neutral-N

FInversion-I

First two hours after the accid°nt--Inversion parameters of
TID-14844 are assumed

R
0.k 0.07 0.5 lm/sec = 430m

Next 22 hours - The same inversion condition is assumed to exist,
but the average wind speed is 2 m/sec.

From 1 to 30 days:

Fraction /% c, cy n
- 0.137 - 0.575 0.8 . 0.6 0.2
0.061 0.191 0.43 0.53 0.3
0.378 0.358  0.39 0.47 0.4

- 0.42y © 0.493 © 0.97 0.40 0.5



. S o o
s o Attachment #2 to Thyroid Dose Tsble

Case #22 in the teble corresponds to a calculation of the thyroid dose

- using all the AEC assumptions (presented in the AEC Safety Evaluation - Indian'f
Point Unit No. 2, November 16, 1970 and Safety Guide 4, November .2, 1970) with =
the exception of'x/Q values. Although similar meteorology is: assumed by both -
COn Edison and the AEC, different formulation is used in.the- caleulations.

Con Edison uses the Sutton approach end the Aﬁc uses the-Pasquill ‘methed.

N Adjusting the Con Edison values to AEC meteorological assumptions, thyroid

doses of 195 rem (2 hours at the site boundery) and 267. rem '(30.days at the“low
puletion zone) are obtained. These"correspond to 180 rem.(2'hours, SB)

and 270 rem (30 days, LPZ) reported by the AEC in the Indien Point Unit No. 2

Safety Evaluation.
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~Questfoﬁ No.28 (J)_ (Tr.499) _. ' ASLB 1/19

'-VWQ would like to have a summery of somé of the severzl monthly reporté that
hnve heretofore been submitted with reference to Indian Point No., 1, particularly
. a3 to releeses of redioactive liquid and gases and compare thcse with the readings
by the New York environmental surveillance groups and if tnere ere any other
surveillance groups...."

Mswer

iTwo graphs ere attached summarizing the liquid and gesseous releases from
Indian Point Unit No. 1.

Also attached are Figures 1 - 17 which summarize the results of the Consoll-_-
dated Edison environmental monitoring progr&m. The derk vertlcal lines ‘on these
figures indicate the startup of Indian Point No. 1 in 1962 while the 1etteré
on the curves refer to rates which ere given following the figures.

‘For the results of New York State environmental monitoring see the enswer

to Board question 26.
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ACTIVITY = pCi/m?

GROSS BETA-GAMMA . YIVITY OF AR
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¥ FIXED SOLIDS)

ACTIVITY - pCi/gm*
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GROSS BETA-GAMMA ACTIVITY OF HUDSON RIVER AQUATIC VEGETATION COLLECTED

AT THE SHORELINE | MILE DOWNSTREAM OF INDIAN POINT
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'lhe.Following'Notcs Pertain To Figures 1 Through 17,

Ay,

(B).

Intensive atmOSpheric nuclear weapons testing by both the United
States and Russia in October 1958. Fallout from these tests was -
reflected in marked increases in the,gross beta activity of air,

water, soil and vegetation samples. ' L .

Fallout resulting from the resumption of atmospheric weapons testing

‘reversed a declining trend in the amount of background radioactivity.

(©).

- the stratosphere to the troposphere.

. (D).

This is readilylapparent from the results of measurements on media
collected after September 1961 and is in agreement with measurements

made by other aoenc1es in this geographlc locat1on.

-

1

Increase in activity (fallout) attributed to the transfer of aged.'

radionuclides (due to high yield atmospheric weapons testing) from

Spectral -analysis of the fallout samples showed predominantly fresh

fission products. This increase is attributed to the Chinese atmospheric

‘nuclear weapons testing in October and December 1966 and the increase in

(E).

(F).

(G).

T-47

rainfall just prior to the January 1967 collection period.

The salinity of the Hudson River increases progressively from the
spring to fall of each year.: Thls salt front pushes its way uprlver,

thus sal1nity Tdntent increases seasonally.

An examlnation of ﬁeasurements taken in the period February 1, 1963
through July 31, 1963 indicates that atmospheric fallout is still the
dominating influence in most samples In addition the samples from
non-flowing surface water sources are still 1ncrca31ng in radloactivity

from the accumulation of the longer lived fallout radlonuclides.

Values of Potassium 40 found in the Hudson River water samples increased
in the draught years ‘1964-1966 when low prec1p1tat10n conditions 1ncreased

the sea water intrusion. Thus giving a higher activity.



.
1.

.

x).

w.

In 1962, and early 1963 air particulate, fallout and water sadples

showed higher average values than those obtained in 1961.

This slightly higher activity reflects the increase due to the Chinese

atmospheric nuclear weapons testing of December 1967.

Effects of atmospheric nuclear weapons testing._

Intermedlate lived fresh fission products characterlstlc of weapons

testlng fallout such as Nlob1um—95 Ruthinium-106 and 103, Zirconium-95

~and Cerium-141 were found in the 1963 vegetation samples In additiom,

meteorologlcal condltlons for the.'latter half of 1963 was characterized

by an unusual lack of precipitation. v s '
: ——

Samples of drinking water in 1961 were obtaiped from locations within

a ten-mile radius ofﬁIndiah Point. The following is a breakdown of

that years drinking water data:

 NO. OF SAMPLES .. = . GROSS BETA ACTIVITY pCl/1
' Minimum ’ - Maximum verage
209 o . less than 1 - 286 . 10

).

The May'l966 samoles of algae bolleeﬁed f:om the Indian Point lake was

'only analyzed for Iodine-131 and:none was detected. A complete spectrumb.

ana1y31s to detect the presence of other isotopes was not performed

unitl the July samples were taken. :The July samples showed predominately

fresh fission products.characterlstic of weapons testing. In additionm,
the May fallout samples taken at Indian Point and Eastview showed an

increase of gross beta gamma levelsiof approximately eight times the

" average.

.

T-48

~

Only two samples reported in 1958.
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Algae is known to be a concentrator of radioactive isotopesisuch as

F'Iodine, Cobalt and Manganese. The, samples of green slime séraped

from Hudson River shore rocks collected at three sampling points, up
to 2 miles downstream of the discharge canal, indicate the presence

of C058 Cob60 and Mn54 in sllghtly higher concentrations than may be v

’expected from fallout or other sources.

Dredging operations in connection with the conmstruction of Units 2 and
3 have affec;ed algae growth to the extent that only one month (July 1968)

sample was collected and analyzed.

Samples of bottom sediment were collected in the discharge canal and .

at four locatlons near the shoreline at var1ous distances downstream of
the plant. These were measured for gross beta rad10activ1ty and a
qualltatlvé analy51s made- to determ1ne radlonucllde content. The gross .

beta ‘radioactivity of these samples for 1968 is hlgher than the levels

reported in the prev1ous perlod and several are beyond the range of

‘levels found in recent years which ranged from 10 to 120 picocuries

per gram. Manganese-54 and Cobalt-60 can be atttibuted to plant releases
while Potassium-40 is dué to the natural salinity of the water and'i
Cs 137 partly due to nuclear weapons testing and partly attributable to

-

plant releases.

Of the ten well water samples collected once each month, from Indian

Point in 1964, the following data was tabulated:

~ : © ' GROSS BETA - GAMMA ACTIVITY _pCi/l
: - Suspended " Dissolved Total
Collection Month- - Solids ' Solids Activity
March 2+ 3 2+4  4%5
April R S+4 . g+5
May : 10 % 4 5+ 4 15 + 6
Juné : 50 + 3 30 + 4 80 + 5
July 543 5+ 4 10 + 5
August | 0 6 16
September 5 10 iS
October | 3 3
November 5
- December 5 10



-

Ptécipitatidnvdata (1) at four locations within a fifteen mile radius
of Indian Point indicates that the summer months of 1964 were ones of

severe draught conditions.

- (S). This one isolated area; approximatély 2 miles South of the Bear

| Mountain B;idgé along Rout 9W is more than 10 times higher than
other nearby sampling points. This level has remained consiétantly
high since readings.werq first taken and is believed attributable to

- a vein of uranium ore.

ol . . : *
& (1)~ Data obtained from U.S. Department of Commerce, Weather Bureau

Climatological data for New York Apnual Summary 1964, Volume 76,
No. 13. . - '

b
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29. (J)  (Tr. 500) | - o o 1/19

" . 'Now, the applicant environmental impect statement in Appendix D
stated on Page 2, thereof, if the aversge release rate from the plant vent is
greater than 10 percent of the annual allowable release rate as specified in
Peragraph 3.9-(B)1 during the month just ended, an environmental survey shall
be conducted in accordance with 3 for the subsequent months.

"1 couldn't find Paragraph 3.9-C1 and if that could be submitted I
would be happy to have it W1th the figures that ere avagilsble,"

~ ANSWER:

The Paragraphc3.9-Cl referred to is in the Applicant’s;prcposed

_'Technical Specifications, Page 3.9-2, Paragraph.3.9;c, Gaseous Effluents, Ttem 1.

—
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S o L | Lo CASLB 1/19/71

30; : (B) (Tr. 500)

"In the design of the plant you mention that the ECCS system was, accordlng
to reports, made more reliable and this permitted the remcoval of the crucible
below the reactor and other consideretions did too, appa“entﬁg.

I would like to reempha51ze‘the need for discussion of the research and

development results that have led to the conclusion of the very high rell;
ability that is attributed to the ECCS system."

'A$SWER
: ?or detéils of R&D related to emergency core cooling, see response to Board
Question No. 10, Further information relative to this question will be

cohtained in the forthcoming respdnse to Board question No. 16.

C h '
L]



ASLB 1/19
31, (B)  (rr. 500)

B “In the report there is indicated that certain
changes or conditions will be required such as purging the
containment or removal of the hydrogen, adding filters to
the ventilation system.

‘ I would like to have an indication as to why
these changes or additions are not required before the plant
goes into operation, why it is possible to let some changes or
additions come along a year Or +wd or three years after the
plant begins to operate.

What considerations led to the conclusion that
these could be delayed?"

Answer

" AEC staff response



. Question Mo. 32 (B) (Tr. 501) | - ASLB 1/19

"As T read the reports the plant was not originally designed on the basis
of taking into consideration the design basis formelly. Calculetions have been
made to show what some of the resistance of some of the structures would be,
I would like to have some discussion of what effects could be expected and, if
you wish, what the probability would be of the design basis tornado 1nteract1ng
 with the control room, the building in which the control room is located and also
the building in which the decelerators are located and the effect that one could -

_expect on the source of emergency power." ’

Answer:
Indian Point Unit No.lé.&tﬁs_not have 2 design basis tornedo criterion.

The capability Of.JﬂulE" 101nt Unit ro. 2 to v1th°tand high winds is stated

in the answer to Qhestlon 1.11 of the FSAR

tb}

The nearest weather statlons to Peekfklll having wind recording 1nstruments
capable of recording wind gusts of 100 mph or greeter, and with records for
twenty years or more, are the fcllowing:5 | |

Newburgh, N.Y. / Stewerd Air Force Base

Bedford Mass. / L. G. Hanscom Field

Atlantic City, N.J. / Navel Air Station, and[Wéather‘Bureau
Rome, N.Y; / Griffiss Air Force Base

Patuxent River, Md. / Naval Air Station

. The National Weather Records Center, Asheville, N.C.;searched the records of
the above stetions for observations of wind speeds greater than or equei to
100 mph., Only two cases of 110 mph and }ll mph maximum gusts, were found

exceeding 100 mph. Both these cases occurred durlng the passage of hurricanes.
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‘Question No. 33 (B) (Tr. 501)

"There is a statement in the staff
Safety Evaluation that on the basis of the very low
probability for wind speeds greater than 100 miles
an hour at the Indian Point site and the resistance
of these structures, that the unit is adequately
protected against by winds.

_ I may have missed in the records any’
history of wind speeds greater than 100 miles an hour
in this general area. If I have, I would like for
someone to call to my attention the place where this
reference is located. 1If not, is there information
~available on the frequency, the number of times when
w1nds|1n this general area have exceeded 100 mlles an
hour.

Answer

See angwer to Board Question No. 32.



Y

\Questio'r; No. 34 (B) (Tr. 502) C - ASIB 1/19

"on page 36 of the steff Sefety Evaluation it is indicated that the Indien
Point 2 reactor vessel cevity is designed to protect the containment ogeinst missiles
that might be produced by postuleted failure of the reactor vessel end it goes on to
discuss some of this protection. The question here is concerned with whether the
emergency core cooling system and the other provisions that have been mede take

into. sccount such failure and, if not, why not?

sswer

The design beses of thé ECCS does not take into account 2 postﬁlated rupture
qf the reactor vessel because rupture.of'the reactor vessel is not considered
credible. The reactor vessel is consérvatively'designed and cesrefully constfucted
'withvstrict attentién to quality control and quelity assurance. Reactof operating
limits and a responsible in-service inspection program are established by thg |
Technical Spécifications, which essure safe operation. Together, these eliminate
the probaSility of reéctor vessel rupture. The cavity design features referred

to were incorporated on the recommendatioh of the ACRS at the time of its

Construction Permit review.

-
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35.  (B) (Tr. 502)

"In snvcral places it is indicated that the anplicant hws provided results
ol analyses which indicate that 4he consequences of failure ta seron during
transients are tolerable for the existing Indian Point unit to desire at a
power level of 2353 mepawatt thermal. It says sdditional studies are
required for this general question.

I would 1iPe to know what additional study is being made, where the*o are
*esults of such study and vhat the schedule is for completin: those studies?"

bstudies have been performedein addition to those determining the consequences
of failure to trip._ These additional stﬁdies involved a detailed failure’
analys1s, using as a renresentatlve Westinghouse system the Indian P01nt Unit
2 reactor protection system, con51der1ng both random component failures and
systematic or common mode failures. The purpose was to assess the linellhood
of failure to trip during antlcipated transients to determine whether it is

- acceptably small.

A brobebilistic analysis of trip failure was performed considering random
component failure ds well as a detailed qualltatlve study of common mode
fallures which could brevent trip. Measures taken in design, construction,
operatlon and maintenance to minimize common mode fallures were also evaluated,
Results *ndlcate a very Temote proba0111ty of fallure to trlp (2 x 10 7/demand) ’
due to random component failure. The detailed evaluatlon of potential common
mode failure also showed that adequate preventatlve measures have been under-
taken such that the 11Le11hood of failure to trip is acccptably omell . The |

detalls of this study will ve presentcd in a nestlnohouse report to be submitted

to the AEC later this month.
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Question No. 36 (J) (Tr. 502)

, "I have an Appendix C to the Safety
Evaluation by the Staff. It bears the number 900 but ‘it
looks to be a portion of a letter from the Air Resources
Environmental Laboratory. It seems like it should be
followed by another letter but I do not have it. If
that could be supplied or I assume it is an error in

the assembly, that part of that page is missing. But
the page that I do have, however, raises some matters
and your attention is directed-to the entire item.

«

But the last sentence of the first
paragraph says in reference to the original documentation
of the Indian Point site about winds within certain sectors
and so forth and says "Although this point is at a distance
580 meters from Unit 2, it is not in the most prevalent
wind direction by a considerable amount.” : '
Answer

The statement from the Air Resources
Environmental Laboratory applies in general to applicant's
method of calculating the average annual dilution factor
(x/Q) which will be appiied to determine the releasé'rate'

for gaseous effluents from the site.

The éuggeStion-is that X/Q be calculéfed
~in the Sector‘with'the-most.pfev%ieht wind direction.. The
distance to the site boundary ip_the sector with the most
prevalent wind is greater.ﬁﬁanisso meters t823 ﬁeéers).

- Applicant has calculated x/Q in: this and several other

sectors, and has found that the most restrictive Iimit



~

‘Yx/Q) is not in the‘sector with the most prevalent wind

‘direction. The x/Q value as presented in Appllcant'

proposed Techn1ca1 Spec1flcat10n was a result of calculatlon ’

with the worst comblnatlon of sector meteorology and distance ..
e:to the site boundary and therefore is more conservatlve than

‘that whlch was proposed by the AREL.
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Ques-tio;'l No. 37 (N) (mr.503) ‘, — B AT

, ' "ajr Resources Environmentsl Laboratory state in their thlrd parsgraph: It
is our view that the use of the building wake effect in the long-term -average
diffusion equation, as was done by the applicant, is inappropriate.

""was there a further computation mede by eliminsting the building weke |
effect and, if so, what results derived from that computation°"

Yes, & fUrther computation was made eliminating the building wake effect.
Applicent computed a velue of X/Q, he average annuel dilution factor for
~ Indien Point Unit No. 2 of 2. 05 x 10 -5 sec/m3 w1thout wake and suggested tbis
_for the proposed Technical Specifications. After discussions with the AEC '
staff, an even more conservaetive value for X/Q of 2. 5 x 10-5 sec/m3 was ag#%w _

upon for the revised proposed Technical Specifications, Section 3.9.0.1.'



38, (&) (Tr. 503)

Mppe iost eoodine sentence of the second paragraph says "The only explanation
ve e Iho oo BS8A Value'-- and I take it that is the Envirormental Science:
Services Acrinistrition--" being twice as high is the use of the building waie

effect in the Applicant's assumptions.

'"So I wonder if that mattef could be either recalculated or reconsidered and;i
comments.of both the -staff and. the Applicant given in that regard?" . = .

ANSWER

~ Although Applicant believes that the use of the building wake effect assumption

is reasonable, the value of X/Q in the revised proposed Technical Sﬁecifications

was’ calculated-withquﬁ.;his building_wakeAeffect; (See fesponSé to ASLB'QnestiOn

5 o

.
’
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ASLB  1/19/71

"We would like to have also a comparison between the 38D 1ndicated to be

' necessary at the construction permit stage at Indian Point Ko. 2 and that ©

which is 1ndicated or adv1sable at the operating stage of Indlan 301nt Ho. 2;

Why have ‘there been changes and what data hes been develoned to. indicate

“that others are indeed advisable? We call your particular attention to the;-

findings submitted by both the staff and the applicant in that regard as

well as the Board's decision which was 1ssued at the time of the construction.”

permit for Indian Point No. 2."

ANSWER

-Only one R&D provram has been added’ to the list of items listed as necessany

for plant operation 51nce the construction permit stage of Indian Point #2

That program is the Containment Spray Program.. Based upon work - done at ORNL

“and BNWL the iodine removal aspects of the _spray and spray additive have

been studied experimentally and analytically

“In addition,fthe_Containment Air Recitculation Filter studies, required at

the construction permit stage, were reoriented to develon a. system canab]e of

removal of organic iodides instead of the ' origlnal de51gn to remove 1norganic

iodides. This change also required new investigations.

R&D required for the operation of Indian Point'#e has been cohpleted. (see
sumary of appllcatlon, section VIiT and the forthcoming enswer to Board

Question- No. 16).




