Director of Nuclear Reactor Re@ulétiod

"ATTN: ~ Mr. Darrell G. Eisenhut, Director

. . ) . o . . ’ i
4

John D. O’Toole*‘ . : T N U
Vice President -w C . -

#

oo : i o : : .

Consolidated Edison Company of New York, Inc.
4 |rving Place, New York, NY 10003
Telephone (212) 460-2533 )
May .12, 1981

‘Re: Indian Point Unit No. 2
Docket No. 50-247

U. S. Nuclear»Regulatbry Commission -
Washington, D. C. 20555

- 'Divisgion of Licensing
Dear Mr. Eisenhut: .

By letter dated February 26, 1981, we.provided our response

to NUREG-0737 "Clarification of TMI-Action Plan Requirements"

for Indian Point Unit No. 2. For your ready reference,.please
find attached the documentation which we committed to providing
prior to returning the unit to service from the present refueling/
maintenance outage. In addition, we have been able foﬁexpedite
the completion of our .review for Item II.K.3.17 such that a

‘response to'this'Item is included in the. Attachment to this

letter.

Shbuld'yoﬁ or your stéff_have any questions, pléase contact us.

attach. -




I.A.1.3

II.B.2 -

ATTACHMENT

SHIFT MANNING

The required plant administrative procedurés governing -
the. use of overtime work hours for pl;nt staff‘members

have been impleménted-and_are available for NRC review.

DESIGN REVIEW OF PLANT SHIELDING AND ENVIRONMENTAL
QUALIFICATION OF EQUIPMENT FOR SPACES/SYSTEMS WHICH
MAY BE USED IN POSTACCIDENT OPERATIONS -

The-envirohmental qualification information on all items -

implementedvdpringAthe present refueling/maintenance -

‘outage will be submitted to the NRCvﬁnder“éeparate cover.

ﬂﬂThe_final.désign.details regarding our‘implementatibh.df

IT.B.3 .

II;B;4”

| IT.E.1.1: "~

this Task are available for NRC feview;vy

'POSf'ACCIbENT SAMPLING CAPABILITY

The fiﬁal design-details regarding our impléﬁéntétionf

of this Task are available forfﬁkclreview;

TRAINING FOR MITIGATING CORE DAMAGE

As required by this Task, the training;program was‘ih-’

itiated by April 1, 1981.

AUXILIARY FEEDWATER SYSTEM EVALUATION

The installation of the AFW pump steam turbine missile

shield has been cbmpleted.
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II.F.1

‘ADDITIONAL ACCIDENT—MONITORING.INSTRUMENTATION:~ 

_>ATTACHMENT.1; NOBLE’GAS_E?FLUENT MONITOR

‘The final design. details are available for NRC review.

ATTACHMENT 2: SAMPLING AND ANALYSIS OF PLANT EFFLUENTS

The details of our compliance with this Task Item are’

" available for NRC review.

‘ATTACHMENT 5: CONTAINMENT WATER LEVEL MONITOR

:The arrangement of the continuous water level monitors

for the Indian Point Unit No. 2 Containment Building

is as follows:.

(1)) One Barton "Lot 4" level ttansmitter iﬂ the :e—. 

" circulation sump. '~ The span is 0-18 ft (Elevation

34'-10 7/8" to 52'-10 7/8").

ra

(2) One Barton "Lot 4"jleve1 transmitter_in_the con4

tainment sump.. The span is'0-18 ft'(Ele§ati9n
38'f9" td 561-92).[‘ | :

(3) One Barton "Lot 4"-lévgi tfansmittérlin the reactor
cavity:pit. The 5p§n ié 0-18 ft; KEleVationkZO'-o"

to 38'-0")

Systems-(l)vand (2) redunaantly‘c0vér theAnarrow'and wide
range_requirements; System (3) cévers the bottom most

area-of'the Containment Building and overlaps the range

of‘System‘(l)} 'Thesé systemé will provide'lévele
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K.3.1

K 3.2,

. measurement indicatiohs'with an accuracy of + 2

inches which represents a maximum error band of .

i il%;"r

ZAS»required,-the_above»systems'provide'indicatioh

for a water volume of at least 600,000 gallons even.

‘ though past Indian Point ‘No. 2 stﬁdies have indicafea

.that 1t is hlghly 1mprobable that such a volume will

collect-ln cpntalnment post-LOCA. A 600 000 gallon

‘water volume would :eachAaéproximately Elevation

F52'-3“; aileveljwhich is xedundantly sensed"by'both

' systems (1) and (2).

These transmitters and7indicatioanYStéms ﬁeet‘the

~ design and environmental qualification-requirements'"

of Regulatory Guide 1.89 and Appendix B of NUREG-0737.

VINSTALLATION AND TESTING ‘OF . AUTOMATIC POWER OPERATED

RELIEF VALVE ISOLATION' SYSTEM

"REPORT ON OVERALL SAFETY EFFECT OF POWER OPERATED
""RELIEF VALVE ISOLATION SYSTEM.

. “The Westinghouse Owner's Grdup report, which addresses

- the NRC concern of Items II.K.3.1 and'II.K.3;2; was

submifted'to'Mr. Jamés-Miller of ﬁhe NRC on;March'l3j

1981. This feport}addresses this issue on-a generid

- basis for all Westinghouse plants and the information

and.cbnclusions,in thatTiéport-are applicable to

‘Indian Point Unit No. 2. . . - _' D
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| ' As indicated in that report, the;e~has.been3a sign-
‘ificant reduétién in theiprobability of PORV LOCAs
due to post=TMI fiodifications. ‘Also noted in that
report is that‘héth‘prior to .and following,post—TMI
modifications, PORV LOCAs are not significant_contrihutors
'tovthe overall probability of a small break LOCA. Based‘
_on the above,.the Westlnghouse report states that further

,evaluatlon of an automatic block valve closure system

is- unnecessary.

-Accordlngly, Con Edlson is not plannlng tc pr0V1de

'an automatic 1solatlon system for the PORV block g
valves, a nd we con51der our response to II K 3 1

uand II.K.3.2;to.be complete.'

' 11.K.3.17 REPORT ON OUTAGES OF EMERGENCY CORE-COOLING SYSTEMS
'LICENSEE REPORT AND PRGPOSED TECHNICAL SPECIFICATION
CHANGES . .

The requlred detalled report on ECC equlpment outages
is presented in Enclosure 1l to thlS Attachment. Based
'on the data presented thereln, no changes to the ex1st1ng'

' techn;cal.spec1f1catlons‘are deemed'necessary.

© III.D.3.4 CONTROL ROOM HABlTABILITY REQUIREMENTS
The analysas of the effect of an accidental release
control room and toxlc chemlcal data are presented
in Enclosuré 2 t® this attachment.. The ana1y51s

.

of the tox1c c¢hemical data is ongoing. and should
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any modifications be deemed necessary they will be

' implemented; as requirea, by January 1, 1983. Des-

cfiptidn of any such modifications will be submitted

to the NRC following completion of design details.
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" Enclosure 1

ECC Equipment Outage Report

(NUREG-0737, Item II.K.3.17) -

Consolldated Edison Company of New York,

Indian Point Unit No. 2
Docket No. 50-247
- May,1981




Item'II.K.3.l7—ECC Equipment Outeges,ﬁeport

'As described in Con Edison's February 26, 1981'submittal,‘equip-

" ment outage data at Indian Point Un1t ‘No. 2 from January 1977

through June 1980 (i.e., almest 3 cycles of reactor operatlon)
has been collected and is being factored into the probabilistic
risk assessment (PRA) study being performed by our consultant
(Pickard, Lowe & Garrick, Inc.). 1In order to respond to Item
IT.K.3.17 of NUREG-0737, we have excerpted the applicable
‘1nformat10n from that data base. '

The data base 1ncluded all outages of ECC equlpment which occurred
during noncold shutdown periods over the forementwoned report

pericd since it is during noncold shutdown periods that ECC
" equipment reliability would be of interest. The applicable

information for ECC equipment including dlesel generators
is provided below. The categories utilized.in the presentation
Of_the»maintenance outage data are defined as follows:

o Reportlng hours: the total number of noncold shutdown.
calendar hours in the given year for which maintenance
data was available (may be less than the total number
of noncold shutdown hours due to missing or otherwise

‘unavailable records) ’ o

o Component hours- the total number of" noncold’ shutdown
component service hours in the reporting period -
(obtained from the product of the reporting hours:-
and the number of components available for the
glven type belng analyzed). '

o Malntenance events: the number of 1nd1v1dual malntenance
events performed on the glven component type during

the reportlng perlodL

o Total maintenance hours: the total duration of the main-
tenance events performed during’ the reportlng perlod._

1. COMPONENT TYPE: SAFETY INJECTION PUMPS

(a) Maintenance Outage Data:

Reporting . Component Maintenance Total:Ma;ntenance'
Year - Hours . Hours .. - . Events o : Hours
1977 5,520 <+, 16,560 0 0
-1978 - - 3,912 11,736 - - — RN . D 1 -
1979 ' 5,832 . 17,496 1 2
1980 L 2,568 7,704 0 0

. *Includes cne -event of 78.5 hrs.




(b)

-monthly on recirculation flow.

" “during these tests,

" pump no.

. discharge valves are being tested.

1
| 2.

. ' Repor
‘Year = Hou
1977 5,520

1978 3,912 .
1979 5,832
.1980 2,568
3.
Repor
. Year " Hou
1977, ' 5,520
1978 3,912
1979 5,832 -
1980 2,568

'COMPONENT TYPE-

" COMPONENT TYPE:

‘Test Outage Data:

The three safety 1nject10n pumps are each: tested

" Since the safety
injection system remains in its normal configuration
there is no contribution to
system unavailability. However, during gquarterly
inservice valve ‘exercising tests, safety injection
22 will be isolated for approximately

15 minutes while its motor operated 'suction and

' The operability
of safety injection pumps 21 and 23 1s unaffected ‘

'by valve exercising tests.

RESIDUAL HEAT REMOVAL PUMPS

(a)

'MaintenanCe Outage Data:

ting Component " Maintenance- -

Total Maintenance’

rs . . Hours . Events Hours
11,040 1 16
. 7,824 2.. - 20
_11;664_~ 0 - 0.
'.a5,l36 ’ "0 0
(b). Test Outage Data:

Monthly recirculation flow testing of the

two residual heat removal pumps is performed '

'w1th the system remaining in- its normal con-

flgurat;on and, therefore, presents no con-.

"tribution to sYstem unavailability.
' quarterly inservice valve exercising test do

not affect the availability of the system:

DIESEL GENERATORS

(a) Maintenance. OQutage Data:

ting ‘Maintenance

" Furthermore, ..

Total Maintenance

' Component
rs Hours’ Events Hours
. 16,560 15 471
11,736 ‘9 le64
17,496 22 714
B 184

7,704




(b)

Test Outage Data:

" During thé monthly ﬁesting of the three diesel
. generators, they are started from the local

control panel in the diesel generator building

‘and. operated under lcad. Since the diesel.

generator is running and powering its bus and

~is attended by an operator throughout the
- duration of the test, it remains avallable for .

emergency service and dose not .present a con-
tribution o system unavailability.




' Bnclosure 2

' "5COn£rblfR60m’Habitabilityﬂsﬁudies
(NUREG-0737, Item III.D.3.4)

,Consolidated.Edison'cdmpany of New York, inc.

- Indian Point Unit No. 2
.. Docket No. 50-247
L May,1981
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II.

GENERAL INTRODUCTION -

This study has been performed to evaluate the systems and structures
pertaining to the habitability of control room in accordance with

" NUREG-0737 "IMI Action Plan Requirements" item III.D.3.4, to assure

that control room operators will ‘be adequately protected against the

effects of accidental releases of toxic and radioactive gases and

that the plant can be safely operated or shut down under design basis
accident conditions (Criterion 19, '"Control Room' of Appendlx A,

‘"General Design Crlterla for Nuclear Power Plants" to 10 CFR Part. 50).

GENERAL DESCRIPTION OF THE CONTROL ROOM

The .control room area is located at the 53'-0" elevation of -the

Control Building and is enveloped by, a concrete floor, a built-

up roof (concrete for Unit-1 and steel for Unit-2) and steel walls,

The closest distance between the Containment Building and the

makeup air intake is approximately 170 feet. The control room contains
the Flight and Supervisory Panels, Communication Center, Pantry.and
Toilet and Locker-Room areas required.for operatlon of the plant systems
in the event of an emergency condition,"

~ The celling over the Unit- -1 section of the shared control room is of

poured concrete construction of ‘5 inches thlckness with three rectan-.
gular duct penetratiomns of 26" x 13", 40" x 16", and 20" x 24" through

- 'the Unit-1 concrete ceiling. The roof over the Unit-2 sectlon con51sts
of several layers of roofing and insulating materials. Additional

shie1d1ng is provided by a slab of 3/8" thick steel armor plate in--
stalled for security reasons. There are two round roof-drain
penetrations and a cluster of five conduits and pipe sleeves in.a
cricket of 1'-9" x 1'-5" overall dimensions. The North wall is covered
by several layers of material, of which the most significant with respect
to shielding is a 1/4" thick steel-armor plate. There are no wall :

‘penetrations at the control room elevation.  The East wall of the Unit- 1

section is formed by partitions which wall off :two small rooms and

“a corridor., The exterior wall is a sandwich of insulation and sheet

metal, There are no wall penetrations at control room elevation. The

' West wall of the Unit 1 section abuts the Unit-1 turblne -generator

building, and the West wall of the Unit 2 section abuts the Unit 2

‘turbine building. The walls are formed by a series of partitions which

form several small rooms. There is no West exterior wall belonging
to the control rooms proper. The south wall belongs to the Unit l

'section. It abuts the superheater building.

* The makeup outside air 1ntake (20" x 18") for the control room air
-~ conditioning system is located in the North wall of the Control
- Building between elevations 72'-0" and 88'-6'". This intake is pro-

tected by a 90° hood Wlth 1/2" mesh screen and. a . fixed louver mounted
in a wall frame.

i



- There are eight (8) sets of self-contained breathing apparatus
in the control room with ten (10) additional air bottles of
1/2 hour capacity each. In addition, a minimum of forty-two -(42)
backup cylinders. of air (containing 250 cubic feet.at 2000.psig
each) are also available for filling the self-contained apparatus,

. There is no emergency storage of food and water in the control
room, - There are 1400 doses of potassium iodide thyroid blocking
agent normally maintained in the control room.

Three to five persons are on duty in the control room under

normal. condltlons. A minimum of four persons are in the control

room under emergency conditions and two additional persons w111
| - be present on a part time basis.

An 1sometr1c drawing depicting the relative locations of Containment
Building, Control Room and chemical storage is shown in Figure 1.

III. CONTROL ROOM HVAC MODE OF OPERATION

A, Normal Operations

The Unit 1 and Unit 2 air conditioning systems will operate in
parallel to supply cooling or heating as required to maintain

room set temperature. Approximately 107 (920 cfm) of the
circulated air from the Unit 2 system is fresh outside air _
makeup. All circulated air will bypass the charcoal filter unit,.

‘ B.":Ihaidant Opétations

~ Upon a Safety Injection signal or high radiation signal from .
- the control room area monitor, ‘the Unit 2 system will automati-
cally be placed in the incident mode of operation. (Automatic
~actuation of this operating mode will cause the Unit 1 control
room ventilation system to go into 100% air recirculation B
. operation.) The pneumatic dampers will be positioned to close
both the outside air makeup and building air makeup ducts.
The balancing dampers will be positioned and one of the filter
-unit booster fans ‘(No. 21) will start to direct approx1mate1y
- 1840 cfm through the charcoal filter unit to remove air borne
particulate radioactivity that may enter the control room °
through infiltration. In the event that the first booster fan
~ fails to start, the second booster fan (No. 22) will start
after a predetermined ten (10) Second time delay. A detailed
schematic flow diagram is shown on'Figure 2. 3

IV, CONTROL ROOM VENTILATION FILTRATION MODEL : T ‘”“;”_"'f““"f"

In order to calculate the activity concentratlon inside the
control room due to containment and Engineered Safety Features' (ESF)

- leakage after a Loss-of- Coolant-Acc1dent a ventilation-filtration -
model (Figure 3) is drawn based on the guidelines from "Nuclear
Power Plant Control Room Ventilation System Design for Meeting General
Design Criterion 19", 13th AEC Air Cleaning Conference, August 1974,
The Iodine Protection Factor (IPF) from this model has been calculated

vand is 12.1.
‘ ’ : | | .- 2 - - N - . .
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1]

P~ FILTER

CONTROL ROGM

o
]

7360 cfm; rate of unfiltered air ‘récifculaéion_ '

1840 cfm;‘rate'of‘filtéred air iecirqulati&n’

"}
i

164 cfm;'ratefof unfiltered outside air infiltration -

I
w
[

3
{1

' 99 % charcoal filter éffiéiency

CON-EDISON's CONTRO‘.L; ROOM VENTILATION, FILTRATION CONFIGURATION

(CONTROL ROQGM INCIDENT CONDITiQN, WITH 100 % RETURN AIR',' 20 % FILTERED)

FIGURE 3 a




APPENDIX A OF CONTROL ROOM: HABITABILITY STUDY

RADIOLOGICAL IMPACT

-A. Method of Analysis

Radiation doses in the control room are calculated based on. the
-data in Table Al and sources from the follow1ng areas;

1.

A QAD-CYL computer code is usednto calculate the direct doses in -

Direct radiation from airborne radiocactivity outside control

room through plume release due to containment leakage
(Table- A2). : : :

Direct radiation from airborme radioactivity outside control ' -

room through plume release -due to Engineered safety

»Features (ESF) leakage: (Table A3).

- Airborne rad10act1v1ty 1n31de control room from makeup air
intake due to containment leakage (Table A4).

" Airborne radioactiv1ty inside control room from makeup air
“intake  due to nngineered safety Features (ESF) leakage

(Table A5

Direct radiation from containment air (Table A6). -

<,Direct radiation from containment sump water and recirculation

piping outside containment (Table A7),

the control room due to direct radiation and plume release from
various sources. Doses due to activity inside the control rooms.

. are also evaluated by. using the semi- infinite uniform cloud model
.appearing in Reg. Guide 1.4. 'The doses are calculated from this
model by the use of the following' equations. : .

1.

Beta Skin Doses .

= (8.28 x 10%)- [Co (t)dt °

- gD © Bftl IC

i'Gamma Whole Body Doses

P (op) (cF)~1 (9 0 x 10%) E ftl Ic(t)dt |

‘ Thyroid Doses

D= = o (OF) (IDF) (BR) ftlc (tyde }

[N




' - . .
. . .
. ' . . .

" Where Dﬂ . y.Dm, D= time-integrated beta skin, gamma-whole

8 th body, and thyroid doses in the Control
‘Room (Rem) .
OF = Occupancy Factor for control room personnel
Eé' = Average beta energy per disintegration (Mev/dis)\
‘E§v =:.Average gamma energy per disintegration (Mev/dis)
@F = i%%%sg Geometry Factor

v o= Control Room air free volume (ft3)

IDF = Iodine Dose Factor (Rem/Ci)
BR = Breathing’Rate (M3/sec)
"‘,ftl IC(t)dt Time 1ntegrated activ1ty concentration 1nside

© the control room Ci e
' {%Ei - hr}

't = Time (hour)

. B. Results of Analy51s

Radiation doses in the control room 1ntegrated over 30 days after
LOCA are summarized and tabulated on Table A8. Results show that

the gamma whole body, beta skin and thyroid doses in the control
" room are well below the dose guldellnes from Standard Review Plan 6.4.

: Radiation streaming into some local areas of the control room due
"to ventilation duct penetrations at the 72'-0" elevation has also
been examined. The resultant gamma whole body ‘dose is also w1th1n :
the acceptable limit. :

. The results demonstrate that IP-Z satisfies the requlrements of -
' General Design Criterion 19 of 10 CFR part 50, Appendix A,




c.

Summary and Conclusions

-Calculation results (Table A8) show thet'e thyroid dose of 10,8
- rems may be expected in the control room over a 30-day period
-after 'LOCA. The results are based on-the following . two '

assumptions:

1.»A‘99Z iodine removal efficiency for the-chercoalbfilter is
used based on tests performed by BAHCO Systems Inc. (Formerly
Alr Quality Testing and Design Inc,) for Con-Edison.

2. No filter efficiency is assumed as far as 1od1ne release from
the. Plant Vent, : : .

: As descrlbed in Paragraph B above the gamma whole body, -

beta skin and thyroid doses in the -control room are well below

the dose guidelines from Standard Review Plan 6.4.

- A3 -




TABLE Al

DATA USED TO CALCULATE THE DOSES TO CONTROL
ROOM PERSONNEL FOLLOWING A LOCA

License power level ' ' 2758 MW,

Fraction of core released to
! Containment
Noble gases . : ' 1007
Halogens 50%

Fraction of halogen. release
-plated out on containment surfaces - 507

Fraction of airborne halogens in
Elemental form - , 917%
Methyl form o : 47
Particulate form . s 5%

Containment free volume : L. 2.6l x 10§ £e3

Iodines removal via containment e e e
spray 0-24 hrs.

Elemental form. a 9.83 hr-l
Methyl form o . 0 hr-l
Particulate form e 0.5 hrl
1 30 days‘ - -, not-considered

' Containment Ventilation/Filtratior
System
Ventllation system flow
rate per unit’ : ' 8,000 cfm

Number of units assumed
operating 3 o0f>5

Filter efficiencies
Elemental form ' o 907,
‘Methyl form . o 30%
Particulate form L . [ / e

Containment leak rate
0-24 hrs ., 0.1%/day (4.167 x 10" hr."1)
1-30 days S ' 0.05%/day (2.083 x.10">hr."1)

-,




TABLE Al(cont.)

Control Room free air volume

-

Control Room ventllatlon system
incident mode of operation

Filtered room air recirculation
Unfiltered room air recirculation
for Unit 2
Unfiltered room air recxrculatlon
for Unit 1

Unfiltered outside air infiltration

Charcoal filter efficiency

Control Room Occupancy Factor

X/Q to Control Room (88S
m

Breathing rate (m3/sec)

Core activities (curie)

&

103,400 ft3

1840 cfm
7360 cfm

8000 cfm

164 ¢fm

99%

0-1 day
1-4 days
4-30 days

0-2 hrs.
2-24 hrs,
1-30 days. -

O O
.

ISR R S )

3.47 x 10'4

Kr-85m
Kr-85
Kr-87
Kr-88
I-131
I-132
I-133
Xe-133m
Xe-133
I-134
I-134
Xe-135m
Xe~135

3.06+7
1.49+6
5.87+7
8.35+7
6,92+7
1.05+8
1.55+8
3.97+7
1.574+8 .
1.816+8
1.407+8
2.32+7
4.24+7

&
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TABLE A2 -~

TIME-INTEGRATED ACTIVITY CONCENTRATION OﬁTSIDE CONTROL. ROOM
DUE TO CONTAINMENT LEAKAGE (g Ci/cc) -HR .

Isotope 0-2 hr. 2-8 hr  8-24 hr ‘ 1-4 .daxs , | 4-30 days

Kr-85m C3.16-4 - 2,584  1.50-4 6206 0

Kr-85 1.80-5 2.70-5  7.17-5 1614 1.39-3

- Kr<87 . 4.34-4 1,104 4.32-6 0 ',_ o
k88 7.91-4 G714 L3646 o 0

Xe-133m b16 6.35-4  1.58-3 2.12-3 1.44-3

Xe-133- . 1.89-3 2.81-3 7.31-3 . 1.40-2 - 3.06-2
'Xe-135m 2.75-4 3.66-4 5.55<4 . 1.24-4  1vo

- Xe-135 5.31-4 8.55-4. . 1.84-3 7.26-4 6.20-6
1131 2,095 6,016 2,976 6.20f§ . 0
1132 2755 2.79-6 187 0 .0
133 4.61-5 1.18-5 . 4.63-6 - 6.20-8 0
.;'-.1-134 1 3.96-5 9.91-7 . 0 0 o

f-135 . 0 4.05-5 0 . 7.99-6 - 1.86-6 o o

- A6 -




- i TABLE A3 |

" TIME_INTEGRATED ACTIVITY CONCENTRATION OUTSIDE CONTROL ROOM
DUE_TO ENGINEERED SAFETY FEATURES LEAKAGE (4 Ci/cc) -HR

Isotope 30 min - 2 hr  2-8hr 8-24 hr 24 hr - 4 day 430 day
1-131 skl 8.92-7 2.29-6  8.88-6 2.68-5
o132 . 4,81-7 | 3;575i 7.14-8 6.20-10 = -

1-133 . 9.79-7 L74<6 3.26-6 4,226 4.30-7
1-134  4.69-7 - 1.02-7 8;92§1o - aa

1-135. 8.16-7 © 1.13-6 1.08-6  2.61-7  1.69-10

- A7 -




TABLE A%

. TIME INTEGRATED ACTIVITY CONCENTRATION INSIDE
CONTROL ROOM DUE TO CONTAINMENT LEAKAGE (xCi/cc) -HR

Isotope  0-2 hr 2-8hr - 8-24 hr | l-4days  4-30 days
Kr-85m 3.16-4 © 2,584 1,504 . 6.20-6 o
Ke-85 | 1.80-5  2.70-5 7173 1.61-4 1.39-3
Re-87 L6 Lo 4326 . 0 0
Kr-88 7914 4716 136wk o - 0
Re-133n  4u7l-h . 6,754 1583 223 1443
." xe-133 C 1.89-3 - 2.81-3_.: ©7.31-3 1402 3.06-2
ge-l3sm  2.75-4  3.66-4  5.55-6 . Lokeh o
Xe-135 5.31-4  8.53=4 . 1.84-3 7,264 6.20-6
| -fI-iéif 1736 4.97-7 é.as}i 5;12¥§;\' » 0
1-132 2.27-6 . 2.31-7 . 1.54-8 . o 0
1-133 . 3.81-6 . 9.75-7  3.83-7 .. . 5.02:9 0
: 13 3.27-6 8.19-8 o . o 0

. 1-135 3.35-6 " 6.60-7 1.54-7 0 - 0

- A8 -




'fsdtogé
I-131
1-132

1133

I-134

1-135

TABLEvAs'

NS

-

'TIME INTEGRATED ACTIVITY CONCENTRATION QUTSIDE CONT'ROL ROOM

DUE TO ENGINEERED SAFETY FEATURES LEAKAGE (ks Ci/cc) <HR

30 min- 2 hr

3.75-8

3.98-8
' 8.09-8

3.8878"

6.74-8

2-8 hr ~ 8-24 hr

- 7.37-8

"2.95-8

1 044-7

8.43-9

9.34-8

1.89-7
5.90-9 :
. 2.68-7

7.37-11

8,93-8

- A9 -

24 hr - 4 day

7.36-7 2.21-6
5.12-11 -
3.49-7 3.55:8.

- 2.16-8 1.40-11




. : o TABLE Ab.

CONTAINMENT ATR SOURCE STRENGTH AT
- VARIOUS TIMES FOLLOWING A LOCA (TID-14833 RELEASE FRACTION)

SOURCE STRENGTH (Ci)

Isotope - - O _ 2.Hr$. 8 Hrs. 24 Hrs. 4 Da&s 30 _Days
xr-sié\ | 3.0647  2.2347  8.5846° 6.7345 ~ 7.18 o
Re-85'  L.49+6  1.49+6 14946 1.49+6 1486 1.46+6
Kr-87 5.8747 . 2.0247 . 8.2645 1.6342 - . 0 0
Kr-88 8.35+7 s,o§+7 1.1347 - 2,0745 »'4;00-3 0
Xe-133m  3.9747  3.8847 3.6047. 29747 L2147 4.6243
Re-133 L5748 L5748 1.5548 14848 LI0W  3.9046
Re-l3Sm 2,324 2.2547 17847 - 6.4l6  1.23+ 0
" Re-135 42647 LSHT 4247 27747 29245 7 o
RS 1.7347 ;~§}23+5 O L7%5 L% 6.17-2 0
1-132 2.6247  5.2745 2,61+ 159 0 0
1133 3.8847  1.32+6  3.185 132+ 8.13-3 0
1-134 4s4e7 3.3845 8.5842 1.90-4 0 0

Te135 . 3.5247  L.04+6 . 1.66+45 2.2943 . 9.86-6 © 0

- A10 -




TABLE A7 =

- CONTAINMENT SUMP -AND RECTRCULATION PIPING
OUTSIDE CONTAINMENT SOURCE STRENGTHS AT
VARIOQUS TIMES FOLLOWING LOCA . -
"~ (TID-14844 RELEASE FRACTION)

SOURCE STRENGTH (MeV/cc-sec)

Eg;MeV O 0.5 Hr. = 2.0 Hrs. 8.0 Hrs, 1 Day 7 Days . 30 Days
1 0.,2-0.4 3.12409  1.09+09  8.76+08  7.5%+08.  5.65+08 2.34408  2.92407

" 0.4-0.9 1.17410  7.79409  4,28409  1.64+09 - 7,98+08  1.50+408 . 7.01+07 .
0.9-1.35 7.01+09 '_'3.3i+o9 © 1.95409 . 8,57.+08 v1,95+08 8.76+oé 2.34+06
1.35-1.8 16.82+409  3.31409 . 1.73+09  6.04+08  1.48+08 4.48407_ © 1.29407

V'"1.8;2.2 2.92+09 1.69+09  9.93+08 - 2.34+08 . 1.25+07  1.79+406 7.20405
2,2-2.6  3.31+09 2.14409 1.19+09 12.53+08 1.31407 2.i3+06-' ¢7.79+o5

2.6-3.0' 1.58409  2.53408  1.17408  1.67407  3.70+405  4.67+04 1.34404
3.0-4,0 1,11409  1.44+08 4.87407 - - i.01+06 " 1.48+05 1.83404  5.26403

. 4.0-5.0 8.18408  6.23+06 5.06406 0 0 o o

5.0-6.0 3.70606 4.67404 0. 0 .0 0 0

- All -




CommRAs T

_ RADIATION DOSES IN THE CONTROL ROOM . . -
JINTEGRATED OVER 30 DAYS AFTER LOCA ~ .~

. - S o - Engineered Safety:
‘Direct Radiation From. Containment Leakage - "~ . Features Leakage

, _ Containment ' Containment |Activity . Activity | Activity Activity Direct

_ Dose - Alr ~ Sump Inside - . “Outside | Inside Outside Radiation
Guidelines | - -~ Water ~ |Rm. from .  Rm. thru | Rm, from. Rm. thru from | .
per S.R.P. _ o © . - |Makeup Air - - Plume . Makeup Air Plume Recirc, .

S ‘ , - 6.4 ‘ ' , R Intake. Release Intake Release . Pipes Total
Control Room - _ - .| (rem) (rem) -} . (rem) (rem) - (rem) = (rem) (rem) ’ '

a. Whole body gamma | 5 rem 1 5x10°2  6x10-2 | 0.23 | 2.3 NIL NIL NIL 2.6 rem.
b. Thyroid -~ [30rem | - - 174 o - | 34 - = |08 rem
c. Beta Skin - 30 rem , - B 7.1 0 _4 o  NIL - - 1 7.1 rem

= Al2 -




TOXIC CHEMICAL IMPACT

APPENDIX B OF CONTROL ROOM HABITABILITY STUDY

A. TIdentification of Potential Hazards -

‘§tationary Sources, Off-site

A survey of the area within a five mile radius of Indian Point was
made to identify all manufacturing, commerc1a1 service and quarry-
ing facilities that could conceivably use, store or produce hazardous
materials in their normal operatlons.

A-list of such fac111t1es was derived from county records, the’ :

~ Dun & Bradstreet Reference Book, state ‘and federal environmental agency
.permit files and field collected data - (References 1 through 5) These
facilities were contacted to establish the actual existance of hazardous
material at the facility and the name and amount of such hazardous material.,
Table Bl is a list of the facilities that handle hazardous materials, the
hazardous materials on.hand at each facility and the location of the
facility relative to the Indian Point site, - ' : -

'Stationary‘Sources, On-site

Water treatment systems located at the Indian Point site require certain
. chemicals which may release toxic, gases 1f the ‘containers 1n whlch they
are stored are ruptured - :

The chemicals which are stored on-s1te and the locatlon and quantlty
-of each are as -follows: : ,

Chemical ‘ . - Location : guantltz
Ammonlum Hydrox1de ~1P-2 Turbine . -~ ‘One 55 gallon drum ‘
:JHydrazine S IP-Z'Turbinedv_ " Four 55 gallon drums -

: ' Hall Bldg. ' '
Hydrazine . - IP-3 Turbine . Three 55 gallon drums

' - Hall Bldg. ‘ : S :

Sodiuﬁ-Hydroxide : IP-1 Nuclear - One 500 gallon tank

Service Bldg. ' One 4200 gallon tank
: Two 5000 gallon tanks

d~“_e";mSodium Hydroxide _ _1P-3 Service: se oo One 6000 gallon tank .

Boiler Bldg.
Sodium Hydroxide " IP-3 PAB : One 4000 gallon tank
One 200 gallon tank

-

Bl
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_ Stationary Sources, On-site (cont) .

" Chemical . A -~ Location ' . 'guantitz

Sulfuric Acid . IP-2 Turbine o ~ One 500 gallon tank |
: : 'Hall Bldg. " ' - : :
"Sulfuric'Acid s IP-3 Service = One 6000 gallon tank
A K - Boiler Bldg. : -
éulfuric'Acid B - IP-3 Turbine - One 500 gallon tank
5 o © Hall Bldg. ' D L

Moblle Sources, Road & Rail

A survey of the area w1th1n a five m11e radlus of ‘Indian Point was
made to identify all sh1pp1ng fac111t1es whlch could handle hazard-'
ous materlals. :

. New York Highway 9, the New York-Albany Post Road, is located approx-
imately 2.27 miles to the East of the Indian Point site. Through
truck traffic is not heavy on Route 9 since major North-South Inter=
state highways are available (Route I- 684 to the East and Route I-87
--to the West). ) Traffic ‘counts on Route- 9 South of Peekskill:
‘average 17,500 vehlcles/day.' No information is available on_what
'portlon is truck trafflc versus automoblle and bus trafflc

The Consolidated Railroad Corporation (CONRAIL; Operates,two~sep-
arate rail lines near the Indian Point site. One- double track
" line parallels the East bank of the Hudson Rlver and passes within’ ;
: " 0.6 miles of the site. -Another double track line parallels the
.. West bank of the Hudson River and passes within 0.9 miles of the
Indian Point site. Both rail lines handle. freight including a
variety of hazardous chemicals(?), Regulatory Guide 1.78 defines
30 rail shipments per year as being "frequent", and therefore
. requiring analysis. Data obtained from CONRAIL has been evaluated
".and .those hazardous chemicals which require analysis on the basis
of frequent shipment are listed in Table B2. 'Since the average '
railcar capacity is larger than that of a truck and one rail line.
passes within the same distance as does Route 9, the rail traffic
presents a greater potential hazard than truck trafflc assumlng
shipment of the same materlals. :

‘Mobile Sources, Waterborne

The Indian P01nt site is located on the East Bank of the Hudson
River, a major inland: waterway accessible by both barge and ocean
going vessels (10), A survey of all major cargo shipped on' the

' Hudson River between Spuyten Devil Creek and Waterford, N.Y. was
made (11)to identify shipments of hazardous materials. Regulatory
Guide 1.78 defines 50 barge shipments per year as being 'frequent",

 and therfore requiring analysis. The barge traffic data has. been~
‘evaluated and the only hazardous material that is shipped more than
50 times a year is liquid sodium hydroxide. The quantlty Shlpped

: and distance to the barge is shown ‘in Table B2

. B2
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Method of Analysis

The evaluation process used in this study can be briefly stated as
follows. Data is assembled on all the hazardous chemicals within

the 5 mile radius. Those chemicals which are infrequently shipped

or are stored in insignificant quantities are eliminated. from further
consideration. The physical properties of the remaining chemicals

are examined to determine if any .can be eliminated .from .further con-
sideration by virtue of their physical properties making it impossible
to become a toxic gas. The chemicals which remain after this elimina-

‘tion process are analyzed for their effect on the control room oper-
ators. The analysis consists of a determination of the quantity of

the chemical that can become airborne, calculation of the concentration

at thes control room air intake and concentration inside the control -

room. Finally, the calculated concentration is compared to the tox-

icity limit.

' Table‘B3llists all the hazardous chemicals found to exist in the 5

mile radius together with information regarding the quantity to be
considered, the distance and direction from the control room to the
location of the chemical, and certain relevant properties of the
chemical. . This table also indicates which chemicalsvare,eliminated
from further consideration and the reason for the elimination. '

Significénﬁ Quantities S «gww~~wf_~f-~{~~ O T

A determination of whether a storage area or shipping container, -

~ listed in Table Bl, constitutes a hazard to the control room oper-

ators is made on.the basis of the quantity of the chemical, the

-'distance_from the Control Room air intake, the in leakage charac-

teristics of the.Control Room and the applicable.toxicityflimits.
The procedure for calculating the weight of each hazardous chemical
necessary to be included in a consideration of Control Room habit=-
ability is given as follows;. B

. TL . : ' 1.2
Wer = -We x - X —— ‘ _ 1)
. . 50 mg/m3’_ - Eair - : . -
Where Wy = Weight of hazardous chemicals that require consider-—

ation in the evaluation of Control Room habitability
study. (1b) ' ’ o

W = Weight'éf hazardous chemicals for type C Control Room
at specific distance. Refer to -Table C-2 of Regulatory -
Guide 1.78. (1b) ‘ ‘ .

TL = Toxiéity limit for speciﬁic‘chemica}s‘perjigblg C-}_'
of Regulatory Guide 1.78. (mg/m3) '

E .. = Control Room air exchange rate expressed as changes
per hour : :

B3 |
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‘Low Boiling Point Liquids and Compressed Gases

For the liquids and compressed gases whose normal boiling pbints
are lower than the ambient temperature, the instantaneous vaporlzed
liquid (puff) can be calculated by the following equatlon,

M C (T -T, )

_ t.p o b ' .
My = - (2)
-0 ' H
A' ,
Where MV = mass of instantaneously vapofized liquid ( gm )
"Mt' = total ‘initial mass of the liquid ( gm )
Cp_ = heat capacity of the liquid ( cal/gm.OC-)
To = ambient temperature.( OC )
-Tb‘ = normal boiling point of the liquid ( °C ) <T
Hv‘ = heaf of vaporization of the liquid ( cal/gm ) -
i . The remaining llquld ( M ,-.MV Y, will vaporize by‘absdrption of
heat from atmospheric (long—wave) radiation and solar (short—wave)
. radiation, convection of air and ground conduction. The rate of
total heat transfer, in cal/sec, df‘the remaining liquid after
instantaneous vaporization is given by the following equation,
1 - o o R - ‘ - L
—_— = + +. e I . :
dt - At ( 9r qc qd ) _ ‘ o o S (3)
The vaporization rate is then,
M, 1 a9 | : ; L
i T e @
-dt .. v ‘ - o - ,
dQ _ o ’ . .
Where - el rate of total heat transfer ( cal/sec )
v dt ) - : . N .
Atl = surface area of the spill-( m )
' 2
. = heat flux. due to atmospherlc and solar radlatlon ( cal/m -sec )
e e e am e e s o e = b e .. - e e e o PO = . e s — 2 )
- q. =’ heat flux due to convection of air over the Splll (cal/m -sec )
: : . . o . 2 ,
L qd =-heat‘transfer by‘ground conduction ( cal/m -sec )
' A : . S g .
v . . : .
—— = vaporization rate ( gm/sec ) . : S
- dt. - o : : . ‘ .
o




-"Evaporation of Liquids Having Boiling Points Above Ambient Temperature

When exposed to the atmosphere, the liquids with boiling points
above the ambient temperature will evaporate by diffusion into the
air. The main driving force is the vapor pressure difference between
the liquid phase and the air. The following two cases describe the
difference depending on where the spill occurs,

Case A. - In a confined area without ventilation,_.
The air space in a confined building will eventually become saturated

with the wvapor of the spilled liquid, and the maximum vapor comncentration
will approach the following value,

P M
s

c_ = : ' S , (5)

s - (T + 273)

Wﬁere ' C = saturation concentration ( gm/cm™ )
R = universal gas- constant
M. = molecular weight of the liquid ( gm/mole )
T = ambient temperature ( C)

P = saturation vapor pressure of the llqu1d
at temperature T ( mmHg )

Case B. — In a well ventilated area,

The evaporation of a liquid in a well ventilated area can be described

. as a mass transfer process by forced convection. The evaporatlon rate

may be calculated by the follow1ng formula,

- h. MA (P -P ) |
dt (T + 273)

mass transfer coefficient ( cm/sec )

Where . h

actual vapor pressure of the 11qu1d in air ( mmHg )

la°]
[

&
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Table B3 is'a summary of the toxic chemicals which are evaluated
in the process described above. The elimination of some of these
chemicals from further consideration is indicated in the two right-
- hand columns. ' '

The toxic chemicals which are not otherwise eliminated require a
calculation of their effect ‘on the Control Room. )

i
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TABLE Bl

LOCATION OF FACILITIFS CONTACTED® AND QUANTITIES OF HAZARDOUS MATERIALS

WITHIN FIVE-MILE RADIUS OF INDIAN POINT

1,1,1 Trlchloroethane
Ethylene Dichloride
Monochloracetic Acid

. Methyl Monochloroacetate
Ethyl Monochloroacetate .
Phenyl Glycylchlorlde HCL
Benzene

Toluene _

Diethyl. Benzene

Phthalic Anhydride
Diethyl Phthalate
Dimethyl Phthalate
Mandelonitrile

Phenyl Glycine

Ethyl Carboxy Benzyl Amino Crotonate,
Hydrogen Cyanlde

' Styrene Monomern
Polyester Resin’

Kay- Fr1es Chemical Corporation - 3 75 Miles -SSW (4)(13)

95, 905 gallons
7,410 gallons

149,200 gallons

21,253 gallons
225 gallons-
426 gallons

12,396 gallons -

4,297 'gallons

129,050 gallons - .
" 44,092 gallons
- 199,613 gallons
223,148 gallons

39,468 gallons:
13,235 gallons

" K'Salt 18,884 gallons

11 000 gallons

U. S Plastics and Chemlcal Corporatlon - 3 75 Mlles SSW (14)

10,000 gallons-

24,000 gallons

TensoliteICompany, Division of Carlisle Cofporetion'# 1 Mile ESE_(IS)

Naphtha o
Dimethylformamide

Mearle Corporation - 0,75 Mile ENE‘(lé)

Titanium Tetrachloride
"Hydrochloric Acid
Lead Monoxide

Lightron Residential nghtlng - 4,2 Mlles East (4)
(Includes Magna Metal and Geringer & Sons) :

‘Methyl Isobutyl Ketone
Toluol
Black Oxidizer Plating Solution

Trlchloroethylene : ;l

B7

' 5,000 gallons

Two. 55 gallon drums

8,000 gallons
8,000 gallons
‘1,000 gallons

No more than three each
55 gallon drums

600 gallons




‘Orange & Rockland utilities,

*Exxon Corporatlon - Roa Hook Terminal - 1. 75 Miles NNE

© TABLE :BL (cont)

»Geergia Pacific - 0.5 Miles sw(17) -

Propane . (LPG) : o o 2;000~ga110ns
Fuel 0il . - =~ o . o 50,000 gallons-

S. éypSum Company - 1.25 Mileé SSW(IB)'

Fuel 0il (#2) - _ _ 117,000 gallons
Gasoline Lo B © 40,000 gallons
Alcohol - : R I ; 55 gallons
Acetone : s ~ ' : . 55 gallons
Welding Gases =~ A R 8 cylinders total.

Tilcon Quarfies - OJS_Mile.West(lg)

Fuel 0il - ' R 30,000 gallons

. Gasoline ) . - .° 72,000 gallons
Blasting Agents _ o . Nome stored, all
' L ' ‘ : . blasting contracted

(20,> "

Bow11ne P01nt Generatlng Statlon -4 .5 Mlles SSW
vFuel 011 @6 - o [-". 34,020,000 gallons
(21) |

Fuel 0il (#2) L T 4, 410, 000 gallons A

.’Vlllage of Buchanan Wastewater Treatment Plant - 0 75 Mlle ENE(ZZ)

No 11qu1d chlorlne presently, but plan to use some in near future

Peeksk111 Sewerage Dlsposal Plant - 2, 2 Mlles NNE(23)

Liquid Chlorine _ ‘ : - 10 000 gallons =
o o ’ 5 cy11nders

Haverstraw J01nt Reg10na1 Treatment Plant - 3.75 M11es SSW(24)

L1qu1d Chlorlne : , 16,000 gallons -
8 cyllnders

B8




TABLE Bl (cont)
Iimes Square Stage Lighting - 3.75 Miles ssw €29)

‘Paint .
Trlchloroethylene

Lighting Services - 3. 75 M11es SSW(26)

Paint and Paint Thinner

© Burkart Brothers - 1.25 Miles ssw(27)

Paint
Paint.-Thinner .
‘Ethylane~Chloride '
Prec151on Ammo Corporatlon - 4.5 Miles SSW(ZS)f

SOlld Propellant Class C Exp1051ve

Chromatlc Paint Corporatlon - 4 5 Miles SSW(29/

SpeC1al Naphthallte
‘Mineral ‘Spirits
Dry Plgments

H111 Manufacturlng - 4, 5 Miles SSW (30>

Wood‘Finish'
Thinner _

A.L. Okun Company, Inc. - 4,5 Mlles SSW(4).

Plast1c-Re51ns and solvents

. B9

No more than ten 55 gallon

drums: total

No more. than ten 55 gallon
drums total

-No more than five 55 gallon

drums of each’ 1tem

65 1bs. maximum

No more -than l0,000'h,

- gallons total

‘No more than ten 55 gallon

drums total

' No more than.S,OOO

gallon total
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.. IABLE B2 .

MOBILE SOURCES OF TOXIC CHEMICALS
WITHIN FIVE MILE RADIUS OF INDIAN POINT

o _ v Distance = = - Average Shipment
Toxic Chemical Shipments/Year - (miles) Quantity (tons) -

Anhydrous Ammonia 48 : - 0.9 64
-Carbo'libcAAci’d 214 0.9 - 87

Carbon Dioxide 89 0.9 = | - 81 . : —

Chlorine . 213 - .09 N Y :
Chlorine = 31 0.6 ' 50
. Deﬁatured Alcohoi 121 ' 0.9 .68
Ethyl Acetafe ' - 34 . R - 0.9 75
vFOrmald.éhyd.e Solution ' 45 . 0.9 91
" Hydrochloric Aéid_. 127 o ‘ 0.9 - 89
Methéi_xollj E 279 . 0.9 o 84
P'et'roléum Naphtha : .84 ' . 0.9 S b4
Phosphoric. Aéid , .67 - 0.9 L 95
' Sodium Hydroxide 80 | : 0.2 150
-su_ifuri_é Acid. 70 - 0.9 - © 76

'Xylené o S 30, A 0.9 o : . 45

Bl0




Toxic
Chemical

VapOr?
Pressure (Torr)
-@ 37.89C(100°F)

TABLE B3

' SUMMARY OF QUANTITY, DISTANCE AND
. CHEMICAL PROPERTIES OF TOXIC MATERIALS

Quantity  Quantity
Boiling Stored Stored
Point off-site  On-site
(°c). (Gallons) (Gallons)

Souice To
. Control Room
Makeup Air Intake
Distdnce (Mile)Direction

' Quéntity
Transported
- (Tons)

' Further -

Consideration
Required
Yes/No  Reason

Ammonium_
Hydroxide

Anhydrbhsf'
Ammonia

Benzene"
Carbolic Acid
(Phenol) -

_Carbon‘Dioxide
(Liquified)

Chlorine
(Liquid)

Chlorine
(Liquid)

Denatured
Alcohol

" Diethyl
Benzene_

Diethyl -
Phthalates§-

>

\

v

Dimethylformamide

10
76

12

0

1.0

. 1.0

76
76

i

76

T

3.2

'3.3

0.0
0.0

0.0

0.0

1.3

e 50
794 L 68 .

183.8

82,4 55  0.08 Note &

-33.0 - e 0.9 Note 3

80.1 12,400 3.75 © SSW

181.9 L 87 0.9 Note 3

' Note 3

91,3 - . T el 0.9

N T X/ 0.9  Note 3

0.6 ~ Note 3.

0.9 Note 3

129,050 375 SSW

296.0 199,620 3.75 SSW

283.7. 55 D | 1 © ESE

2 Tanks -
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.. No - Note 5

Yes . .-

Yes -

No Note 1
Yes -

Yes - -

.Yes. ' i - ‘
‘ Yes ;'l'_

- No- . Note 1

No ' ‘ .Note 1

No- v Note 1

*



TABLE B3 - (cont)

S.UMMARY or QUANTITY,V DISTANCE. AND

CHEMICAL PROPERTIES OF TOXIC MATERTALS

‘Qunatity

Quantity -

acetic Acid'

189.0

~ Bl2

N - Source To Further
Vapor ‘Boiling - Stored Stored Quantity Control Room Consideration
Toxic Pressure (Torr) - Point Off-site On-site = Transported Makeup Air Intake . Required
Chemical -~ @ 37.80C(100 F)  (°C) (Gallons) - (Gallons). (Tons) Distance (Mile)Direction Yes/No Reason
‘Ethyl 140.0 77.2 75 0.9 Note 3 Yes -
Acetate R ' ‘ : ' L
" Ethylene 115.1 83.5 7,410 3.75 SSW . Yes _
Dichloride : : o ' ' : : .
‘Ethyl .. 10.1 143.6 225 3.75 SSW No Note 2
Monochloro-~ o ' R
acetate. . o
Ferric < 1.0 319.0 91 0.9 Note 3. No Note 1
Chloride - : : -
"Formaldehyde 3;8 97 " 91 0.9 Note 3 No Note 1
Solution(37%) » o ‘ :
Hydrazife < 10 113.5 55 0,08 Note 4  No Note 1
Hydrochloric , 217}0_" -85 'iv’89 ' - 0.9 Note 3 Yes -
“Acid S _ o ‘ .
Hydrogen > 760.0 26,1 - 11,000 - 3,75 SSW Yes -
Cyanide ’ o ’ : : o o
Methanol 178.0 64.8 84 0.9 '~ Note 3 Yes -
" Monochloro- - < 1,0 '149.200' 3.75 SSW " No Note 1



TABLE B3 (cont)

~ Xylene

B13

SUMMARY OF QUANTITY, DISTANCE AND . - T
CHEMICAL PROPERTIES OF TO_XIC‘ MATERTALS ?
: 'Quantity Quantity o "Source to Fdrthér‘ ,
. Vapor  Boiling Stored Stored  Quantity Control Room Consideration’
. Toxic Pressure (Torr) . = Point " Off-site  On-site Transported Makeup Air Intake ~ ‘Required
Chemical @ 37.8°C(100 F) (°c) (Gallons) "(Gallons) (Tons) Distance (Mile)Direction Yes/No - Reason
* Naphtha 5.4 | 149,0 5,000 1.00  ESE No  Note 1
Petroleum - < 1.0 40-80 | 64 0.9 Note3 _ ' No = Note 1
Naphtha ' : ' ' ' ' e
Phosphoric < 1.0 261 95 0.9  nNote 3 No vor @
Acid(100%) . . - " o | ,
Phthalic < 1.0 295.0 44,090 3,75 SSW No Note 1 :
Anhydride - 1 o ' . *
Sodium | <1.0 140.0 150 0.2 Note 3 - No -~ Note 1
Hydroxide (50%). ' L B
~ Styrene " 6.0 145.2. 10,000 3475 SSW No : ”Noée'l_
. Monomer ' ' o o : _
Sulfuric 3;4 o .~330.0 v ‘;-,76 - 0.9 Note 3 Noﬂ_ .‘Note'l
Acid (98%) . | » | | S
Toluene 45 .4 110.4 - 7,000 1.50 . SE  Yes ‘@
Trichloroethane 110.4 74,1 95,905 ¢ 3.75 . ssW Yes -
1 13.8 - 138.3 45 . 0.9  Note 3 - Yes - -



No;e_

Note

Note -

Note &

Note

o e

~

" TABLE B3 (cont)

Chemicals that are liquids with vapor pressure.lower than 10 torr

at 37.89C (100°F) and normal atmospheric pressure.

Insignificant quantity.
Nearest distance from Indian'Point’site.
Shortest vapor path to Control Room makeup air intake.

Limited quantity and d11ut10n prov1ded by Turblne Hall Building

v ventllatlon system.

&

- Blg
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