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October 31, 1985
ST-HL-AE-1497
File No.: G9.17

Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, DC 20555

South Texas Project
Units 1 and 2

Docket Nos. STN 50-498, STN 50-499
Response to DSER/FSAR Item

Concerninn Tank Ruoture/ Groundwater Releases

Dear Mr. Knighton:

The attachment enclosed provides STP's response to Draft Safety
Evaluation Report (DSER) or Final Safety Analysis Report (FSAR) items.
This information is being provided in response to a verbal request from a
NRC reviewer.

The item number listed below correspond to those assigned on STP's
internal list of items for completion which includes open and confirmatory
DSER items, STP FSAR open items and open NRC questions. This list was
given to your Mr. N. Prasad Kadambi on October 8, 1985 by our Mr. M. E.
Powell.

The attachment includes mark-ups or FSAR pages which will be
incorporated in a future FSta amendment.

The items which are attached to this letter are:

Attachment Item No.* Subject

1 D 0.5-6 Tank Rupture / Groundwater Release

P

E

* Legend
ND - DSER Open Item C - DSER Confirmatory Item $

F - FSAR Open Item Q . FSt.R Question Response Item |

| L1/DSER/a8
|
|
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Houston Lighting & Power Company

ST-HL-AE-1497
File No.: G9.17
Page 2

If you should have any questions concerning this matter, please
contact Mr. Powell at (713) 993-1328.

Very truly yours,

4i f L , wt)M. R. disen,urg
Manager, Nuclear Licensing

MEP/b1

Attachments: See above

L1/DSER/a8

_ _ _ - _ _ _ _ _ _ _ . . - _ _ _ _ _ _ ___ __ __ _ _ _ _ _ _ _ _ _ .



_ ._.-____ _ __ __

.: z.

ST-HL-AE-1497
File No.: C9.17
Page 3

cc:

Hugh L. Thompson, Jr., Director Brian E. Berwick, Esquire
Division of Licensing Assistant Attorney General for
-Office of Nuclear Reactor Regulation the State of Texas
U.S. Nuclear Regulatory Commission P.O. Box 12548, Capitol Station
Washington, DC 20555 Austin, TX 78711

Robert D. Martin Lanny A. Sinkin
Regional Administrator, Region IV 3022 Porter Street, N.W. #304
Nuclear Regulatory Commission Washington, DC 20008
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011 Oreste R. Pirfo, Esquire '

Hearing Attorney
N. Prasad Eadambi, Project Manager Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue Washington, DC 20555
Bethesda, MD 20814

.
Charles Bechhoefer, Esquire

Claude E. Johnson Chairman, Atomic Safety &
Senior Resident Inspector /STP Licensing Board
c/o U.S. Nuclear Regulatory U.S. Nuclear Regulatory Commission
Commission Washington, DC 20555

P.O. Box 910
Bay City, TX 77414 Dr. James C. Lamb, III

313 Woodhaven Road
M.D. Schwarz, Jr., Esquire Chapel Hill, NC 27514
Baker & Botts
One Shell Plaza Judge Frederick J. Shon
Houston, TX 77002 Atomic Safety and Licensing Board

U.S. Nuclear Regulatory Commission
J.R. Newman, Esquire Washington, DC 20555
Newman & Holtsinger, P.C.
1615 L Street, N.W. . Mr. Ray Goldstein, Esquire
Washington, DC 20036 1001 Vaughn Building

807 Brazos
Director, Office of Inspection Austin, TX .78701

and Enforcement
U.S. Nuclear Regulatory Commission Citizens for Equitable Utilities, Inc.
Washington, DC 20555 c/o Ms. Peggy Buchorn

Route 1, Box 1684
E.R. Brooks /R.L. Range Brazoria, TX 77422
Central Power & Light Company
P.O. Box 2121 Docketing & Service Section
Corpus Christi, TX 78403 Office of the Secretary

U.S. Nuclear Regulatory Commission
H.L. Peterson/G. Pokorny Washington, DC 20555
City of Austin (3 Copies)
P.O. Box 1088
Austin, TX 78767 Advisory Committee on Reactor Safeguards 1

U.S. Nuclear Regulatory Commission |J.B. Poston/A. vonRosenberg 1717 H Street
City Public Service Board Washington, DC 20555
P.O. Box 1771
San Antonio, TX 78296
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] 2.4.13.3.2 Shallow Aquifer Zone _1 Groundwater in the shallow aquifer
'

flows southeasterly from the plant site toward the Colorado River and
Matagorda Bay, as indicated on Figuret. 2.4.13-17 and 2.4.13-19 for the lower
shallow aquifer and the upper shallow a,uifer, respectively. Water quality is 51
marginal to poor in both zones of the shallow aquifer. Shallow wells are Q240.
rarely employed in the site region except for occasional stock watering. Only 093
one shallow, low-production well (well no. 42 - Table 2.4.13-2) is reported Q240.
downgradient near the site. This well is screened between depths of 104 and 1gg
107 ft. Considering the quality and quantity limitations, there is a low
probability that any new use of water from the shallow aquifer would occur in 51,

the general area downgradient of the site.
Q240.

Available evidence indicates that the shallow aquifer is confined beneath the
site and downgradient, to the southeast and east, to the discharge points

*

noted above. For purposes of this evaluation, it is assumed that both por- *

tions of the shallow aquifer discharge to the Colorado River during periods of
low flow in the Colorado River.

|44
Two types of potential radioactive releases from the plant and the associated
MCR to the groundwater have been identified: |44
1. Accidental releases occurring within the MEAB

2. Operat ing releases to the Circulating Water System

The potential for accidental releases to reach both the upper and lower
shallow aquifer zones is analyzed as described in Section 2.4.13.3.2.1. In |44
Section 2.4.13.3.2.2, an evaluation of releases to the upper shallow aquifer>
during. normal operating conditions is presented.'

51
2.4.13.3.2.1 Accident Conditions - The most critical accidental spills g2co,

would occur within the MEAB. They would be collected on the foundation mat, 093
which is approximately 6 ft in thickness and founded at El. 4.0 ft MSL.

Q240.Normally, this mat will_provi_de_a_barr_ier be,tveen the MEAB and groundwater. g3gl

However for this analysis it is assumed that*44dOO gaHons-or-80-percent-ofs
the-volume of thrRecycle-Holdup-Tank-(RHT)-is-released ~rnto the shal-low ,_.
aquifen.(see Section 15.7.3.2). Figure 2.5.4-54 illustrates in cross-section
excavations in the plant area. In that figure, the upper shallow aquifer is
denoted as layers B and C and the lower shallow aquifer as layer E. |44

Although the upper and lower shallow aquifers appear to be separated hydrauli-
cally (see the piezometric levels shown on Figures 2.5.4-67, 2.5.4-68, and
2.5.4-69), a potential hydraulic connection requires that accidental releases
into both upper and lower shallow aquifer zones be considered. The Contair,-
ment and Fuel-Handling Buildings are constructed in an excavation which cuts
the impermeable layer between the lower and upper shallow aquifers in the 51

plant area. Q2:0.
095
Q240.
115e

, ,

< W 7 4 *<- b*4 AD ck 4646 N<w&pcc,ua,4
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Figures 2.5.4-67 through 2.5.4-69 are hydrographs of piezometric levels in the |

upper and lower portions of the shallow aquifer in the vicinity of the excava-
tion. During the period from September 1973 until construction dewatering
began in November 1975, the levels ranged as follows: )

Upper sh, allow aquifer - maximum, +26.5 ft MSLe
- minimum, +21.5 ft MSL

Lower shallow aquifer - maximum, +18.5 ft MSLe
- minimum, + 9.5 ft MSL

The Colorado River minimum water elevation near the site is +2.0 ft MSL (see |44
Figure 2.4.13-18). .

Accidental releases from the MEAB into the upper and lower shallow aquifers
have been considered. The following cases are evaluated:

1. Releases into the lower shallow aquifer under post-construction
piezometric conditions - Calculations of radionuclide concentrations are
performed for the nearest down gradient point at the Colorado River.
Flow to well number 42 has also been considered; however the flowpath t

44
this well is much longer than that to the nearest point on the Colorado
River. Consequently, discharge concentrations at the well would be even
lower than at the river. Thus, migration to the nearest point of the
Colorado River is the controlling case for the lower shallow aquifer.

s

2. Release into the upper shallow aquifer under post-construction piezo-- 51
metric gradients. The potential for migration of radionuclides from the Q240.

*

MEAB to the Colorado River to the Main Cooling Reservoir relief wells has 09Nbeen considered and is discussed in Section 2.4.13.3.2.1.2.
Q240.
11N

2.4.13.3.2.1.1 Migration Through the Lower Shallow Aquifer - The flow to
the nearest point on the Colorado River is the controlling case for the lower
shallow aquifer. The following presents the method of analysis, input data,
and a discussion of the results and calculated radionuclide concentrations at
pointfofdischarge.

2.4.13.3.2.1.1.1. ^-- h * -1 " + ? M analytical model moo M e for I
'

one-dimensional flow of a finite initial slug volume, with three dimensional'

y dispersion (Reference 2.4.13-15). It is instantaneously released as a finite
volume to the lower shallow aquifer and travels along the shortest flow path 44
to the Colorado River. It is assumed that the mass of each radionuclide in
thespillisdispersedthroughoutthespillvolume.4

/axer A
orral 2e'd UJinf eny

,

2.4 58 Amendment 51
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No retardation of the dissolved radionuclides by adsorption (ion exchange
with the solid matrix) is considered; all isotopes are assumed to travel |
st ground water velocity. Therefore, the first approach is to examina j

the impact of decay and dispersion at the velocity of ground water. As j

will be seen, concentrations of all radionuclides, except Cs-137, that 1

might be contained in a waste tank would be reduced to below MPC (maximum ,

pomissible concentration) values listed 'in Appendix B, Table II of 10 '

CFR 20. The Cs-137 concentration is reduced substantially below MPC when |

the effect of adsorption is considered. A second analytical approach !
demonstrating the effect of adsorption is described in Section
2.4.13.3.2.1.1.4.

'It

.

! (1176 ) -1-3

i

. - . ~ - . - - ... - - . . . - , - . . , _ . . . . . . - , . - _ - . - . - . . - - - - - _ - . . , , . _ . . . ,- - _-..- --,,._ _ ..,,._-, , , _ , - - . , . - .
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Gat(Asfec/ 1-w
In the case of a slug of solution containing adionuclides which is introduced
instantaneously into the groundwater system in an infinitesimally small
volume, the following equation is applicable ef. 2.4.13-8):

g, , gg )2 + ht (Equation(y , p )2e- 1/n exp - (x - u )2 ,,
j

(4WDd)/ 4D Y 4D Y 4D Y 2.4.13-1)
_

where: .

quantity of radionuclide cation per volume of interstitialc -
solution, at any time, t, and at any point x, y, z N

,

of radionuclide introduced with the slug
total quantity?m -

(microcuries)

total porosity of the aquifer (dimensionless)n -

time since introduction of the slug (time)t -

51distance from point of inj ection in direction of groundwaterx -

flow (length) ? Q240
09N

(length)gdistance laterally, perpendicular to groundwater flow Q240..y -

distance vertically, from center of slug (length)z -

0 where T is the radionuclideh half-life (timedecay coefficieng) g .693/T1/2 1/2
.

f- W dispersion coefficientaveropt 2(length / time)D

_ 2 - 7
_ . -

+ :. ::
i t - *h: ..n_.. di ra ai... .;ffici ..;.-

(D D D )1/3, and w/ vec. ;e
t-s

m _ xyz

D , D , D, - the dispersion coefficients valid'

x
for the x, y, and z directions, respectively An d ;y

f ,uf f, y , ?- the average velocities of theg
radionuclide7 n the x, y, and z directions, respec-

ely (length / time).

2.4 59 Amendment 51
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. . _ _ . _
_ _ , _ ,, ,,, ,,

j . _ _ _ _ , - .
_x . f. -g

_

1 a. . .
~ ~

c(cfJL f .' - u, eversge velecity af : 2r ou t' -

-

pn--e (length /tir:)

considtti,y. OW /n /M X R - tb- :ductier fecter due t; cati u met:ng:-
dresfem chly'fUy=U=*hLz (**f. 2.'-.i? ?)

By integrating Equation 2.4.13-1 over the dimensions x , yo , and zo e of a slug

of finite prismatic volume we obtain Equation 2.4.13-2)the analytical model(usedinthisanalysis: 4*1%-4t m-i-04-

erf/ aNx
erf At- mc --- vn- , 1 x

8n x, y, z, g4D[ 4D
D)x

_

Note :, -
ceWrMt

(otitts.ktons i
~

j g | 5
*

erf f y- 2 o,e erf f y+2m -

|* (/ " C q (| |'~'
|\

}4D "1? | _ subuyt %}4D *f |
4

y 7-

2. no prome r Q240
09N- .

/ Eo \
erf f z - 2 o\

-/ Ee
J- Q240.e erff z+2o 3-

/ "'

g4D't g4D t

- -

( - ht) 2.4. / 3 - 2. .) >e exp

where: M ##W

x,, y , z, O the dimensions of the slug in the soil at time 0,
o along the respective axes, and 2., ;J,, ; _ ; L,

_

2 ^; -.;,. 2;u::i-- 2. ' .12 ^parumiteri ar6 As
definId f8r' Equation 2.4.13-1,25:":. ;urtier
2.^.1'* 9 u== "rrind _adcr th: ;. _ ,,:icr th:t
; 0.

Equation 2.4.13-2 was solved iteratively to determine the peak concentration
at the Colorado River, and the arrival time of this peak.

'/W5MT 0
irthe".[::y:12.4.13.2.1.1.2 Selectica of "; del Perr--ter: ^etivity a *=Alenuclid .

(e) - Tet:1 setifiti:: ef the redieruelide ":1du; T:- ':

(:::un d t he "O percer.: full) ::: :Fr= fr Tehl: 2 . ' .12 '. 5 .

2.4 60 Amendment 51

__ _ _ _ _ - _ _ _ . _ _ _ , _ _ _ _ _ _ _ _ . _ . . _ _ _ _ _ _ _ . _ . _ _ _ _ _ . _ _ .



. - .. . -. - . . _-

'

, . .

ATTACHMENT i
ST-HL-AE FM1 )PAGE(, OFl'1

|

|

|

l

INSERT B (on saae 2.4-60): j-

2.4.13.2.1.1.2 Selection of Model Parameters

I C Values for the parameters in the model are provided by data collected I,
during the site investigations. The source terms (isotope concentrations I

and volumes of tanks in the MEAB) are based on design of the waste !

processing system (Chapter 11). , |

Source of hvoothetical solli and critical isotopes. The several
tanks of the waste processing system can contain varying amounts and
concentrations of radioisotopes. Inspection of the realistic activities
reveals that the ECT (evaporator concentrates tank) and the EHT (recycle

' holdup tank) contain the highest concentrations of the critical
radionuclides,consideringvolumes[andhalf-livesoftheisotopes.
Although many isotopes present are at high concentrations, they have
short half-lives in relation to the time of migration in ground water to
the Colorado River. They would reduce to negligible concentrations by
radioactive decay in a short time following the spill. Critical isotopes

- present in high concentrations and with long half-lives include H-3
(tritium), Cs-137, Sr-90, and I-129. They are high concentrations

i relative to the MPC (maximum permissible concentration) values listed in
Appendix B. Table II of 10 CFR 20. The highest concentrations of these
isotopes, except H-3, are present in the ECT. The RHT contains the*

highest concentration of H-3.
,

d

i i

i

[

;

I )
1

! I
i |

|| (11763) -2-
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Porosity (n) - An average total porosity of 0.37 for the lower shallow) aquifer was calculated from 92 dry dgnsity measurements, using a specific
gravity for the solids of 2.57 8m/cm - S ecific gravity measurements (four)P3ranged from 2.57 to 2.67 gm/cm . For conservatism, the lowest of these was
used to determine total porosity. Although for sandy materials, effective
porosity has been found to be identical to total porosity (Ref. 2.4.13-16) an
effective porosity equal to 80 percent of total porosity has been assumed for
purposes of the accidental spill analysis.

Distance (x, y, z). The distance from the MEAB to the nearest point on
the Colorado River (x) is 3 miles, or 15,840 feet. Lateral (y) and vertical
(z) distances were assumed to be zero.

Decay Coefficient (k)-Thistermwascalculatedforeachradionuclide,
using the half-lives as shown in Table 2.4.13-4B.

m%' ,h > hReduced Dispersion Coefficients Dy', 92') - A reductier f20ter (E ) cfv

9f ma 97, wi _ u m ., that the 2tteng2 tic-1 n m.. ...a m 1 - ,, t_ . . - a 9._ , 7,

^f r- Ai^ urlider due te edecrptien ente eubeurface reij/ day was used for Dd'g.-
particlee har been -Dx

Q = red in the accident enclyric. A value of 1.344 ft
,

the coefficient of dispersion in the direction of flow. This value was derived
by assuming a longitudinal dispersivity of 3 feet, multiplying by the velocity
of .448 ft/ day and neglecting molecular diffusion. Seeewe*tof inhomogenties in
alluvial deposits, dispersivity is a scale-dependent parameter (Ref. X gec. e
2.4.13-14). For the accidental spill analysis, a field-scale value is 51
appropriate, in view of the long travel path (3 miles). Three feet was Q240.
selected as a reasonable dispersivity, based on measured and modeled values 09:s

- reported in Ref. 2.4.13-13, for alluvial materials. Q240.
) D 11:;2Avalueof0.067ft/daywasusedN',thetransversecoefficientof

dispersion. This value was derived by assuming a transverse dispersivity equal
to 1/20 of the longitudinal dispersivity. Model simulation and field test data
(Ref. 2.4.13-14)

suggestthatthisisaconservativeassumpt{/daytoassure
on. The vertical

was set equal to 1 x 10 " ftcoefficient of dispersion ( M
confinement of the plume with n the aquifer boundaries.

M D Uy z xVelocity (" ', uy', ur') - The velocity along the flow path, >(' was set_

equal to the seepage velocity, 0.448 ft/dayr 2nd ser"- r R,- (g and(Q.

,
n_ _m y..

retrrd2 tier). Velocities in the transverse and vertical direction y' 2" ur'}
were set equal to zero. The gradient used to determine seepage velocity along
the flow path was based on a hydraulic head difference of El +27 feet (ground

surface) at the plant site, and El. +2 feet at the Cglorado River,[ sing a flow
path length of 15,840 feet, a gradient of 1,58 x 10' ft/ft was calculated.
Pumping test data for the lower shallow aquifer indicate a permeability
ranging from 0.020 to 0.031 cm/sec (Table 2.4.13-3). Estimates of horizontal
permeability were also obtained from the correlation between effective grain
size and horizontal permeability. These estimates ranged from 0.0125 to 0.040
cm/sec with an average of 0.022 cm/sec. The permeability value selected for
use in the accidental spill analysis was 0.030 cm/sec or 85 ft/ day. This
represents an average of the long and short term values obtained during Pump
Test 2, at the plant site, and is felt to be conservative.

The porosity used to calculate the seepage velocity of 0.448 ft/ day was 0.30
(30 percent). As noted above, this value was determined by assuming an
effective porosity equal to 80 percent of the total porosity (.37).

2.4-61 Amendment 51

_ _ _ _ _ _ _ _ _ - _ _ _ _ - - _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



.

~ ATTACHMF I
ST-HL- A6 - 1411
PAGER OF N-

STP FSAR
/NSf2 T~ ( .

Qt3pemm
512.4.13.3.2.1.1.3 Results ofmAnalysis in the 1.ower Shallow Aquifer - The

i g alculated' peak concentrations,fer'*ha dirchrrg: ef radi^-~1id - . qs t. Q240.
- ek.11 m.r -nn<rer cr: p:::.t:d ;r T E1 2.' 12 '". The time to these 09N

peak concentratiod is about 35,000 days (95.9 years) . 5: ^ ^ ~ ~ * ~ t i : r.; Q240.
p :_;.. ;d 2: r.:t includ Jila ivu 1.. th r-reiving ruter 5:di::, 11N

exc epf- C s - 19
Thedischargeconcentrationsforallisotopeskareequaltoorlessthanthe
limits defined in Column 2, Table II, Appendix B, to 10CFR20. If dilurier ir

resulting ::r. :ntre*4 =e ' "Id be furth:-- 44the C:1:::de D4"=r le included, tb-

r:du: !.

|Al.5ERT D & 51
- 2.4.13.3.2.1.2 Migration Through the Upper Shallow Aquifer - The route Q240.

of accidental release of radionuclides into the upper shallow aquifer is simi- 09N
lar to that used for the lower shallow aquifer, but in addition to flow from 9'*the HEAB to the Colorado River, flow from the HEAB to the MCR relief wells was "
considered. The mechanism of the accident at the MEAB is the same as stated
in Section 2.4.13.3.2.1. 44

As discussed above, there is a hydraulic connection between the upper and
lower shallow aquifers where the power block excavation penetrates these
zones; as discussed in Sections 2.5.4 and 2.5.6, the present differential head
between the upper shallow aquifer (at E1. +21.5 ft to El. +26.5 ft) and the 44

lower shallow aquifer (at El. +15.0 ft to El. +18.5 ft) of 6 to 10 ft is
expected to dissipate, resulting in an average piezometric surface between El.
+17 and El. +26 ft for both portions of the shallow aquifer in the plant area.

51Because the stabilized head within the upper and lower shallow aquifers at the
Q240plant site vill be lower than that of the upper shallow aquifer in the sur-
09Nrounding area, the existence of a gradient toward the MCR is not a realistic
Q240.assumption.
11N

Existence at the MCR of an imposed head of up to 20 ft. above ground surface
is an additional reason why a gradient toward the MCR is unrealistic.

2.4.13.3.2.2 Operating Conditions - During normal operation, discharges
of radioactive effluent to the groundwater and surface water environment occur
only via direct discharge to the MCR. The average annual concentration of
radionuclides in the MCR were calculated in accordance with procedures
described in Appendix 5.3.A of the STP Environmental Report - Operating 44
License Stage, (Reference 2.4.13-7). The results are shown on Table 11.2-7.2
for those isotopes with significant half-lines.

Discharge to the environment from the MCR occurs from seepage through the
reservoir floor to the ground water. Groundwater flow from the reservoir is
intercepted in part by a relief well sys*.em around the perimeter of the MCR
which then discharges to surface waters. The underseepage condition is dis-
cussed in Section 2.4.13.3.2.3.

.

2.4-62 Amendment 51
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of critical isotopes that would occu at the Colorado River from a
hypothetipal spill of a waste processing tank in the MEAB are presented
in Table 2.4.13-4B. The listed concentrations are the results of
applying equation 2.4.13-2 which addresses only dispersion and
radi.oactive decay under one-dimensional flow at the rate of ground-water
seepage velocity. Reduction in concentration caused by retardation of a
nuclide by adsorption (longer travel time) is not considered.

.

.I

'l

(11763) -3-

.-. .. . -. -. . .. - ._-._ _ - - - _ _ _ - . . - . - - - - - _ - - _ _ _ _ - _ _ _



. _ .

ATTACHMENT I
ST.HL AE JN47

. -

13ssRT D (on same 2.4-6p : PAGE lo OF..14 -

2.4.13.3.2.1.1.4 Impact of Adsorption on Cs-137. To demonstrate that
Cs-137 would also be at concentrations below the MPC value, a simplified
analysis was performed to demonstrate the significant effect of
retardation due to isotope adsorption. The equation used is (Ref.

'

2.4.13-17):

g = e AL Equation 2.4.13-3

Where: C= c8ncentration at time t,

c,= initial concentration,

A = decay constant (defined above), and

t= time since the accidental release.

In order to calculate travel time from the MEAR to the Colorado River,
the velocity of cesium ion was determined from the relation:

U on = Uwater Rf Equation 2.2.13-4
i

% .A..=. _ ,

,. m aa.s. 9
U on = velocity of the ion (cesium),i

- --

Ugater = ground-water seepage velocity, and
Rg = 1

1+Kd #

hg - " ' "
-

8/ = bulk density, an

Ed = distribution coefficio

The distribution coefficient (E ) is a measure of the extent to whichd
adsorption takes place for a particular lon, and is a site-specific
parameter depending on the mineralogy and structure of the soil, as well
as the chemical characteristics of the ground water. Isherwood (Ref.
2.4.13-14) reports representative distribution coefficients for cesium
and strontium in different types of geologic materials. Typteal Kd
values for cesium range from 22 to 3165 al/s for unconsolidated materials
in fresh water. AKd of 5 al/g was used in computing Uion to
demonstrate that only a small enount of adsorption would be needed to
greatly reduce radionuclide concentrations at the Colorado River. The
quantity /*/n can be determined from site data, but generally ranges <

between 4 and 10 g/cm3 (Ref. 2.4.13-16). For conservatism, a value of
3 was used for /e /n. These values of Ed and/*/n give a4 g/cm

retardation factor (Rg) of 0.0476. From squation 2.4.13-4, Uion is
0.02 ft/ day.

Travel time (t) of easium to the Colorado River is distance = x
velocity Ulon

(11763) -4

,
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Thus, time to reach the Colorado River, taking into consideration
retardation effects, is 792,000 days, or over 2000 years. The decay
during that period, using equation 2.4.13-3 will reduce the concentration
of Cs-137 from 0.55 to 2.7 x 10-21 uci/m1, well below the MPC value.

E

.

(1176s) -5-
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|dCt' W * N n*l w
hLCULATEDPEAKCONCENTRATIONSFORDI HARGE

THhpUGH THE LOWER SHALIDW AQUIFER TVNEAREST
POIRT ON COLORADO RIVER (ACCIDENTAlfRELEASES)

Accidental
~

\ Release MPC Peak Conc. at
Isotone Half-life \ Gs4Ci/ml) /(mci /ml) Colo. R. (44Ci/ml)

Cs(137) 30 yrs. 1. O'3 2'x 10-5 3.3 x 10-6 51
'

Q240.
Sr(90) 28 yrs. 8.1 x 10' ' 3 x 10*7 1.5 x 10*9 09N g

Q240.
H(3) 12 yrs. 1.0 / 3 x 10'3 8.9 x 10-5 11N

Cs(134) 2 yrs. 2.1k10*3 9 x 10-6 ,

1(131) '8 days .2.0 x 10 2 x 10'7
~

*

Te(132) 78 hrs. 2.3 x 10'3 2 10-5 ,
/

/

Note: Peak concentrations are negligible (i.e., at ast five orders of
magnitude below MPC).

/

~."
q _/ , -

.

-.

.

. .

.
- s

-.

|

|
.

|
|

| 2.4 170 Amendment 51

|
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TABLE 2.4.13-4B

SUMMARY OF HYPOTHETICAL SPILL ANALYSIS IN ,

LOWER SHALLOW AQUIFERs
,

Isotope Half-Life Maximum Tank MPC Peak Conc. at
Colo. River(yrs) hg

concentration (uC1/ml) (uci/ml)
(uci/al) (See Note)

Cs-137 30 5.5 x 10-1 ECT 2 x 10-5 7.6 x 10-5"

Sr-90 28 2.9 x 10-4 BCT 3 x 10-7 3.5 x 10-8

I-129 1.7 x 107 1.48 x 10-' ECT 1.48 x 10-6 1.9 x 10-9

H-3 12 1.0 RHT 3 x 10-3 8.9 x 10-5

$PMOTE: These concentrations consider radioactive decay and
dispersion with no retardation by adsorption (equation
2.4.13-2). Analysis of the adsorption effect on the
concentration of Cs-137 reduces it to 2.7 x 10-21
uC1/ml. See discussion in section 2.4.13.3.2.1.1.4.

(1176s) -8-
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released to the atmosphere and the meteorological parameters used are
g presented in Table 15.7-2 for the analysis.

15.7.2.3 Radiological Consequences. The offsite doses calculated to
result from the rupture of the RHT are presented in Table 15.7-2. The doses 43
are seen to be a small fraction of the 10CFR100 values.

15.7.3 Postulated Radioactive Releases Due to Liquid-Containing Tank Fail-
ure (Ground Release) |43

15.7.3.1 Identification of Causes and Accident Description. Radioactive
43liquid releases may occur or be postulated to occur as a result of leaks in

piping leaks in tanks and other equipment, and failure of tanks and other
equipment. ,44

hii~mostlimitingoftheseisfoundtobetheruptureoftheRHT,resultingin)
the release of the liquid contents to the floor of the cubicle. The RHT has a f
non-nuclear safety design classification and is designed nonseismic; however,"
it is located in a seismic Category I structure. {

~

.

15.7.3.2 Analysis Assumptions. he purpot,e of evaluation the off-
site consequences of the~~ruptur4~6f a storage tank, all tanks, in the LWPS and

b g the RHT were considered. The tank containing the highest activity was found 43
to be the RHT.

-----?
|One-hundred percent of the liquid volume of the RHT is released into the RHT

cubicle. The liquid is assumed to enter the ground water environment. RHT

\ data is provided in Tables 15.7-3 and 15.7-4 Section 2.4.13 pru ides the
dispersion and travel times of accidental releases of liquid effluents.'

15.7.3.3 Radiological Consequences. The radiological consequences of
this accident are presented in Section 2.4.13,

15.7.4 Design Basis Fuel-Handling Accidents

15.7.4.1 Identification of Causes and Accident Description. The design
basis fuel handling accident is defined as the dropping of a spent fuel assem-

" bly during fuel handling, resulting in the rupture of the cladding of the fuel
rods in the assembly despite many administrative controls and physical limita-
tions imposed on fuel-handling operations. All refueling operations are con-
ducted in accordance with prescribed procedures under direct surveillance of a
supervisor.

During refueling operations, the Normal Containment Purge Subsystem is oper- |2
ating: this system is described in Section 9.4.5. Should a fuel handling

32
-

accident occur in the Containment, the RCB Purge Isolation monitors are capa- |Q450.
ble of identifying that the activity release has occurred and initiating Con- O!Ntainment isolation. The function, instrument type, setpoints, safety class, 32
and other pertinent information on the RCB Purge Isolation monitors are given |Q450.
in Section 11.5. Isolation of the containment is described in Section 6.2.4,

OlNwhich discusses the valves, mode of operation, closure time, and other infor.
mation.

1

15.7-3 nmendment 43
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TABLE 15.7-

'3 '

i
' PARAMETERS USED*IN ANALYSIS OF LIQUID-CONTAINING TANK FAILURE

%.

Parameters
OC

H.)00
i
| Core thermal power, Hwt 7, . .

448u8DS
1 de Wra.e W el2 % 43

f$oess.fectses n E ng.u n.ees,m oJsL)
Activity inventory Activity shown

Volue. e4 s.p.'ll 3 es k
in Table 15.7-/q

A su,0 s. Help f s k (,H,000
reyof. - cou.esb6 TI A 9,gro

Model for spill transport to See Sectionl

wells and surface waters 2.4.13

0

-

.

L

)

15.7-9 Amendment 43
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\ TABLE 15.7-6 ,

,.
,

' CTIVITY TOTAL Ih THE RECYCLE HOLDUP TANK

Isotope Cur Isotope Curies *
%

H-3 2.4 x 10 Nb-95 9.9 x 10'

Cr-51 1.2 x 10~I Mo-99 ' 1.7

-3 ''

Mn-54 9.5 x 10 I-131 4.8'

-I -1
Co-58 2.9 x 10 e-132 5.6 x 10,

~I
Fe-59 1.2 x 10 / Cs-(34 5.1 x 10 43~

,

-I
Co-60 3.4 x 10~ / Cs-1 2.7 x 10

,

~I
Sr-89 6.8xl$3 Cs-137 3.6 x 10p

3
Sr-90 2.0 x 10~' Ba-140 4.4 x 10

~3 ~3
Y-91 1.3 x 10 La-140 3.2 x 10

Zr-95 1.2 x 10~3 Co-144 6.5 x 10~4

'

ba

.

* Assuming the tank is filled to 80 percent of capacity.

15.7-8 Amendment. 43
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