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Dear Mr. Schemel:

SUBJECT: OYSTECR CREEK NUCLEAR GENERATING STATION
RADIOACTIVE WASTI TREATMINT
EYSTEM MODIFICATION

In reply to your letter dated October 10, 1973 in which vou requested
additional information in conneztion with our Septesher 20, 1973 submittal
entitled "Preliminary Description and Analysis of Proposed Modifications to
the Gaseous, Liquid and Solid Radioactive Waste Troatment Systems for the
Oyster Creek Nuclear Generating Station", we are enclosing our responses
to the questions that were included as Attachment A to yvour letter.

If you have any questions regarding these responses, we would be
pleased to meet with your representatives at your convenience.

Very truly yours,
b |

2 '//
Ivan R, Finfrock, Jr.
Vice President
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QUESTION 1

It is proposed to design and construct the liquid waste system and the
gaseous waste system to Quality Group D and non seicric classification.
In this regard, discuss how the guidelines in Regulatory CGuides 1.26
and 1.29 weuld be met for the accident conditions.,

RESPONSE:

A. Classification of Radwaste System as Group D knd Seismic Category II1

Regulatory Guide 1.26 rcquires radwaste treatment system components to be class-
ified as Group C unless the failure of any system component would result in a
calculated exposurc less than 170 mrem whole body dose or its equivalent to
parts of the body at the offsite location of highest cuyposvre., The analysi§
presented herein demonstrites that the liquid and gaseous radwaste system inten-
ded for installation at Oyster Creek Nuclear Station, Unit 1, meets the afore-

mentioned guidelincs.

N
Regulatory Guide 1.29, ".v, 1. requires those portions of radwaste treatment
systems to be Scismic Category I unless simultaneous failurce of these portions
result In calculated offsite exposures less than the 500 mrem to the whole

body or its equivalent to any part of the body. It is shown herein that simul-

tancous failure of all comporents in the Augmented Offgas System and Liquid

e

Radwaste System neet the aforcuentiouned guidelines.

B. Aupmented Offeas Systom Sunmary
The highest offsite whole body exposure due to the failure of a single corpon~-

ent in the Augmented Offgas System is 60 wurem.

The offsite whole body dose duc to the faflure of all components in the Augmented

Offgas System is 110 wrem, which Is less than the 500 mrem guideline of Repula-

tDl’)’ Chjl‘l‘ ]o:qn



. () )

The hagho-t offsite thyroid exporure from jodine rcleased as a result of the
failure of all Augmented Offgas System Components is 342 mrem, assuming 100% of
the s¢ystem iodine inventory escapes. This dose is within the 1500 mrem guide-

lines., i

These conservatively calculated exposures arc within the guidelines presented
in Regulatory Guides 1.26 and 1.29 and thercfore, the systems are Class D and

Seisnic Categewy 1I.

C. Assumptions and Cilculativnal Procedures

Table 11.1.1 of Refercnce 1 lists the source terms used as a basis for estab~
lishing iuputs, relecascs and inventories of each system component. Table 11.3.3A

of Refercuce 1 lists node point activities derived for the system.

Cowponent inventories were deternined by activity balanccs for each component,
For parent isotaper; adsuming eteady gtate operstion, the following relaticn war
utilized:

Fincj,in - Foutcj,out - lej = 0 (Equation 1)

where, in consistent units:

F = Volumetric flow rate into component,

in

Pout = Volumetric flow rate froum component,

Cj.iu = Specific activity of isotope j entering component.

Cj.out = Specific activity of isotope j leaving component.
Aj = Decay constant for isotope j.
Nj = Total activity of isotope j within component.

For daughter isotopes, again assuning steady state operation, the following
relation hinlds:

Fincj.‘n « Fout cj.out + ’j"l'\'j‘lnj-l - Xj‘\'J = 0 (Equation 2)

1=2



where!
Aj'l = decay constant for isotope j-1.
"j-l = total activity of isotope j-~1 within component.
Bj-l = fraction of isotope j-1 vhich decays to isotope j.

Equations 1 and 2 were used to calculate component isotopic inventories (Nj).
Values for C;y were calculated using a computer code entitled "CORN" which was

developed by Burns and Roe, Inc.

The atmosplheric dispersion coefficient (X/Q) for ground relcase was determined
using site wind direction data and site plan data., The X/Q was evaluated to
be 2.26 x 1()-3 seconds per cubic meter using equations 3.141 and 3.142 from

Reference 2, a wind specd of 1 meter per second and Pasquill Type T conditions.

Dose conversion factors, uced to evaluate the whole body exposure and iodine
exposures were obtained from Reference 3. The doses were calculated ucsing the

methods described in Section 7-5.2 of Reference 2 for the dose from a finite

cloud.

Pelease factors for Xe #nd Kr gases from the charcoal adsorbers for a charcoal
upset failure are based on the assumption that the charcoal bed .emperature
instantaneously increases from 40°F, its operating temperature, to 100°r, the

highest expected ambient temperature.

The difference between the equilibrium isotopic inventories for bed temperaturcs
of 40°F and 100°F is the conservatively assumed basis for establishing relensed
activity. This approach leads to released fractions of 0.5 to 0.67 of the &40°F
bed inventory depending on the isotope and the source of the dynamic.adsorption

coeff{icients (KD).

If concentration gradients and comparative gradients vere infinite, the .5 (Lo

.67 fraction would be instantaneously releascd, Since these gradients are uot
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infinite, it would bt realistic to choose a much smaller fraction than thesc
for estimating rcleases during the first two hours following the postulated

failure. However, in the interest of conscrvatism, the exposure calculation

i nased on a released fraction of 0.5,

The whole boly dose due to releases from tha firet carbon bed adsorber is
calculated to be 60 mrem., This was the highest dose calculated in the.single
component failure analysis. The dose due to the failure of all components in

the Augnented Offgas System is 110 mrem.

The whole body exposure due to the velease of activity from the end of the
delay pipe at the anticipatcd operational occurrence activit) release rate of
260,000 microcuries per second was calculated to be 15 mrem, if the reactor
is postulated to operate for 20 minutes after the accident.

If 100% of the Auguented Offpas System iodine inventory is assumed to be re-

N
d expoeure was calculated to be M2 mrem, This

lezged, the vesultsnt thyro

calculation is very coneervative, since a very swall fraction of the iodine

will actually be released.

D. Liquid Radwaste System

The noble gas inventory in the liquid radwaste system is several orders of

magnitude less than that of the Augmented Offgas System. The resultant

whole body exposure due to the release of the entire noble pas inventory
will thus be negligible with respect to the éu:de]ines of Regulatory Guides

1.26 and 1.29.

The lower floor of the Liquid Radwaste Duilding will be watertight with
retaining walls sufficiently high to contain the entire liquid inventory of
the building. The Lower {loor and the portion of the surrounding wall that
is required to retain the building's liquid inventory will be designed to

Seismic Category I requirements. Therefore, all Jiquid wastes within the
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Liguid Radvaste Building will be contained following a postulated SSB.; In
addition, the new tanks located outside of thic building will be Scismic

Category I to ensure containment of radiocactive liqulids.

*Safe Shutdown Earthquake.

Reference 1 - "Preliminary Description and Analysis of Proposced Modifi-
cations to the Geseous Liquid and Solid Fadiocactive Haste
Treatrent Systems for Oyster Creek Nuclear Generating
Station." subnitted 9$/20/73.

Reference 2 - "Mateorovlogy and Atomic Frnergy 1969" by D. H. Slade.

~

Reference 3 = "Final Envirormental Staterent - ALAP - LUR Effluents,
Voluse 1 = The Statement," July 1973.




QUESTION 2

Provide the weight of charcoal in each adsorber bed of the proposed
gascous waste system, the operating pressure of thc beds, and the

dy i"m': adsorption coef icient for tlie operating co: itions of the

b‘ds.

RESPO.ISE:

The total estinated weight of the charccal in adsorber beds of the proposed

gascous waste eystem is epproximately 20 tons as computed from the following

formula for the proposed operating conditions listed below:

K M
t '~¥~ where t = residence time (minutes).
K = Dynamic Adsorption Coefficient.
(cubic centivetors/gran)
M = Mass of Charcoal (grams)

F = Volduetric Flovw, (cubic centimeters/minute)

Charcoal Led Temperature = 4L0°F

Miniwum Bed Operating = 1 Atm, (14.7 psia)
Pressure

Xenon delay (residence = 20 days (28,800 minutes)
time) .

Total volumetric flow rate = 20 SCFM* (566,400 cubic
centimeters/minute)

-Relative humidity of = 30%
entering pas

The dynamié adsorption coc{ficient at the above referenced conditions for
xenon is approximately B850 cc/gm. The weight of charcoal is therefore:

tF = (28,800 minutes) (566,400 ce/min)
L 850 cc/gm

= 19,19 x 10° gms = 21.2 tons

*Reference conditions are 60°F and 14.7 psia.

2-1
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y o ﬁence. the weight of charcoal adsorbers to be installed at Cystér Creek
Nuclear Station will be on the order of 20 tons. The number of beds pro=

vided is dependent on the vendor selected and is not known at this time.

a ‘ Rl
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QisTion 3

It is proposed to install the recombiners downstream of the delay line.
State the reasons for the propoced instellation location since it appears
that installation of the recoubiners ahead of the delay line may be ad-

vantageous because it would provide for longer delay~of the noble gases
and eliminate the possibility of hydrogen explosions in the delay line.

RESPONSE 3
Installation of the recombiner subsystem ahead of the delay pipe would holdup
Xen;n and Krypton isotopes approximately 5 hours longer than if installed
downstrean ofithe delay pipe assunming a design basis air in leakage rate of

20 SCitl. 1Tnis additional dclay, hovever, has a negligible effect on the de-

contaminaticn factor achieved by the proposed system,

The consequences of a hydrogen explosion in the delay line will not be increased
due to the installation of the recombincr after the delay line. Since the delay

line is designed to withstand the effects of a hydrogen explosion, installation

~

of the recorhiner upatream tn eliminate the nossihility nf a hvdrogen exploaion
is not required, Furthermore, recombiners operating at Tsuruga and KRB for

several years have not initiated any hydreogen explosion.

The reasons for installing the recombiner subeystem Jdownstream of the delay line

are as follows:

1. Reduce the nuther of interconnecticns with the existing sveten,

If the recombiner subsystem were located in front of the existing
delay line and charccoal subsystem downstream of the delay line, two
tie~ins to the existing system would be required. With the proposed
arrvangement only one tie-in is required. Reducing the number of
tic-irs will reduce the interconnection time and will reduce the

radiation exposures to the personnel making the tie-ins.

3-1



2,

4,

: () )

Reduced sliclding requirerents

The existing delay line holds noble gases up to one hour.
Locating the recombiner subsystem downstream of the delay
line will reduce the shielding requirement for the recombiner
subsysten,

Simplification of Preoperational Testing

By installing the recombiner subsystem downstream of the delay
pipe, it may be tested as a unit with the charcoal adsorber
subsystem prior to startup.

Econonic and Space Considerations

Locoting the recombiner in front of the delay line would
require tvo new buildings, onc with the recombiner subsysten
and the othcf with the charcoal subsystem. The proposed
arrangement recuires only one uew building.

There is a minimal amount of available space within the
Turbine PBuilding. A recoubiner subsystem with adequate
redundancy could not be installed in the Turbine Duilding
without moving existing cquipment and changing the flow

schene of the air ejectors, Further, there is no convenient

location adjacent to the Turbinc Building in the vicinity of

the SJAE room on which a building can be erected to house

the recoubiner subsystem.



QUESTIH & C) s
The Deterpent and Laundry Waste Subsystem will utilize a detergent evaporator.
For this evaporator, provide the capacity, design temperature and design
precsure.,

RESPONSE :

It 1s anticipated that the dete-pent waste evaporator to be installed at

Oyster Crrek will be of a nominal 4320 G?D capacity.

The "norral operation" and "anticipated operational occurrence" flow rates
assigned to detergent waste in the source term calculation was 4,000 GPD,
‘his 15 a conservative estimate and was nsed only to establish a prudent
level of conservatiem in the annual activity release estimate. To date,
th2 production of detergent and laundry waste at Oyster Creek has averaged

800 GFD.

The schedule for the redesign of the liquid radwaste syctem requires that
the new high purity and chemical/floor drain waste subsystenm be constructed
and operational beforc the detergent and laundry waste subsystem can be
installed., Detailed design of this subsystem has not progressed to the
point where it is possible to specify the design pressure and temperature
of the deterpent waste evaporator at this time. HNHowever, from the pre-
IimiAary design information which is available at present, it can be
assumed that the steam side of the evaporator will operate at a pressure
< 75 psip and the saturated steam temperature associated with that
pressure (320°F). The process fluid side will operate at atmospheric

or sub-atrmospheric pressure and a temperature of 212°F or less. This is
based entircly on preliminary estimates and i1s subject to modification as
the desipn progresses, Chanpes made in the limiting conditions specified

will be promptly reported.



