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October 12, 1985
ST-HL-AE-1418
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 50-4%9
Responses to DSER/FSAR Items -

FSAR Sections 2.4, 3.4 and 3.5
Dear Mr. Knighton:

The attachments enclosed provide STP's response to Draft Safety
Evaluation Report (DSER) or Final Safety Analysis Report (FSAR) items.

The item numbers 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 attachments include mark-ups of FSAR pages which will be
incorporated in a future FSAR amendment unless otherwise noted below.

The items which are attached to this letter are:

Attachment Item No.* Subject

1 F 3.4-1 FSAR Section 2.4 (See Note 1)
FSAR Section 3.4 (See Note 2)
FSAR Section 3.5

Note 1 - Section 2.4 is being clarified Lased upon resent
re-analysis.

Note 2 - Section 3.4 is being clarified based upon resent flood
re-analyses. It is also being clarified to reflect the
project position regarding the Main Cooling Reservoir breach
(see ST-HL-AE-1240, ST-HL-AE-1093, and ST-HL-AE-1103).

* Legend

D - DSER Open Item C - DSER Confirmatory Item

F - FSAR Open Item Q - FSAR Question Response Item
L1/DSER/ad

510180386 8
DR ADUCK 05000498

mYom



Houston Lighting & Power Company

ST-HL-AE- 1418
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,

M\
L ’17 \ L
Y\-\{(_K P TN VR T
M. R. Wisenbhurg

Manager, Nuclear Licensti

SMH/bl

Attachments: See above
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Hugh L. Thompson, Jr., Director
Division of Licensing

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Robert D. Martin

Regional Administrator, Region IV
Nuclear Regulatory Commission

€11 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

N. Prasad Kadambi, Project Manager
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20814

Claude E. Johnson

Senior Resident Inspector/STP

c/o U.S. Nuclear Regulatory
Commission

P.0. Box 910

Bay City, TX 77414

M.D. Schwarz, Jr., Esquire
Baker & Botts

One Shell Plaza

Houston, TX 77002

J.R. Newman, Esquire
Newman & Holtzinger, P.C.
1615 L Street, N.W.
Washington, DC 20036

Director, Office of Inspection

and Enforcement
U.S. Nuclear Regulatory Commission
Washington, DC 20555

E.R. Brooks/R.L. Range
Central Power & Light Company
P.0. Box 2121

Corpus Christi, TX 78403

H.L. Peterson/G. Pokorny
City of Austin

P.0. Box 1088

Austin, TX 78767

J.B. Poston/A. vonRosenberg
City Public Service Board
P.0. Box 1771

San Antonio, TX 78296
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Brian E. Berwick, Esquire

Assistant Attorney General for
the State of Texas

P.0. Box 12548, Capitol Station

Austin, TX 78711

Lanny A. Sinkin
3022 Porter Street, N.W. #304
Washington, DC 20008

Oreste R. Pirfo, Esquire

Hearing Attorney

Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Charles Bechhoefer, Esquire

Chairman, Atomic Safety &
Licensing Board

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Dr. James C. Lamb, III
313 Woodhaven Road
Chapel Hill, NC 27514

Judge Frederick J. Shon

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. Ray Goldstein, Esquire
1001 Vaughn Building

807 Brazos

Austin, TX 78701

Citizens for Equitable Utilities, Inc.
c/o Ms. Peggy Buchorn

Route 1, Box 1684

Brazoria, TX 77422

Docketing & Service Section

Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington, DC 20555
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Advisory Committee on Reactor Safeguards
U.S. Nuclear Regulatory Commission
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9.3.3.2 System Description. The Equipment and Floor Drain System is
segregated into radioactive and nonradiocactive classes of liquid wastes and
is described in the following sections. A description of processing and
discharge facilities is given in Section 11.2. Protection from the effects
of internal flooding discussed in Section 3.4.

-u*ii-:;

Reactor coolant grade equipment drains are collected within the RCB in the
reactor coolant drain tank, which is part of the LWPS. See Section 11,2.2
for further discussion.

9.3.3.2.1 Drainage Provisions: The majority of radioactive and nonra-
dicactive drains except for those servicing filters and demineva.izers, are
routed to open equipment drains or combination equipment and floer drains.

Floor drains are placed throughout the plant to collect leakage and aid in
floor cleaning. These floor drains are connected to collection sumps or
tanks having pumps to convey the collected volume to the appropriate collec~-
tion tanks for processing, or they are connected directly to the ccllection
tank.

Certain gravity drain lines receive sump pump flow from the lower elevation
radioactive sumps. These gravity drain lines carry the sump pump flow,
along with leakage collected, directly to the LWPS collecting tanks.

The radioactive drain system gravity drain lines are designed for the larg-
est of the following flows:

1. Equipment Leakage
y Expected sump pump discharge flows
3. Controlled drainage of vessels or equipment

4, Decontamination washdowns from simultaneous ﬁse of two l-inch hoses at
35 gal/min flow each.

Piping is arranged to prevent crui pockets where accumulation of solids may
occur. Drain lines are adequately cloped to ensure complete drainage of
piping. Slotted-cover plates are an integral part of all floor drains to
prevent solids from entering d-ain piping and causing subsequent clogging.

Drains from the solid waste processing area are equipped with screens and
strainers to prevent solid particles and bead resins from entering the LWPS
collection tank.

Safety-related tanks are located in compartments having elevated openings.
Sumps and pumps are provided in these compartments, except for the boric
acid tank compartment, to transfer the liquids to the appropriate tanks for
processing. The boric acid tank compartment is provided with a normally
covered floor drain.

Nonsafety-related tanks, except the floor drain tank (FDT), are located in
cubicles containing floor drains and elevated thresholds.

9.3-19 Amendment 43
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2.4.1 Hydrologic Description

2.4.1.1 Site and Faci{lities. The STP site is situated rear the wvest
bark of the Coloradoc River in Matagorda County, Texas The Fast-West center- |
line of the Reactor Building is opposite river mile i..4. The site is 12 43
miles south-southwest of Bay City, Texas, and B8 miles north-northwest of
Matagorda, Texas, near FM 521 (see Figure 2.4.1-1).

The MCR {s formed by a 12.4-mile-long earthfill embankment constructed above |43
the natural ground surface, totally enclosing 7,000 acres of surface area at a
normal maximur operating level of El, 49 ft. Reservoir makeup water is with-
drawn from the Colorado River adfacent to the site by pumping intermittent

flows and providing reservoi: storage to account for periods during which

makeup is unavailable. The ultimate heat sink is a cooling pond designated as
the Essential CTooling Pond (ECP). It is external to and derives itc¢ makeup

from MCR. A well {s alsc provided to augment the makeup water to the ECP in .
the event of faflure of tlie ECP makeup from the MCR, “3

Ground slopes are minimal, and both deciduous and coniferous trees are
sparsely scattered throughout the site. Surface elevations range from about
F1.30 ft at the north end of the site to between El, 15 ft and 20 ft at the
south end, as {llustrated in Figure 2.4.1-2., Plant grade is at El1. 28 ft.

The westerly divide of the lower Colorado River Basin passes through approxi-
mately the center of the site in a northwest-to-southeast direction. A drain-
age area of approximately 4.5 square miles north and west of the reservoir
drairs to a relocated channel for Little Robbins Slough which i{s parallel to,
and west of, the westerly embankment of the reservoir (see Figure 2.4.1-3).

The critical safety-related flood levels result from eitter an assumed instan-
taneous breach of the MCR embankment opposite the plant site or the failure of
upstream dams on the Colorado River as discussed in Section 2.4.4. Calcula-

tions show a maximum flood wave runup on the structures to El,

\|signed to withs hy@rcstatic and hydrodynamic effects t
Tom the postulated embankment failure described sbove.f Specific ele-
vations of structures and plant fiood protection measures are discussed in

Section 3.4. "

2.4.1.2 Hydrosphere.

2.4.1.2.1 Surface Water:

2.4.1.2.1.1 Colorade River -

2.4.1.2.1.1.1 General Description of the Basin - The Colorado River
Basin, shown on Figure 2.4-2, contains approximately 41,800 square miles and
is oriented generally along a northwest-to-southeast direction. The 600-mile
length of the basin extends for the southeastern portion of New Mexico to
Matagorda Bay in southeast Texas at the CGulf of Mexico. The width of the
basin increases from 85 miles in the upper portion to about 170 miles in the
area of Stacev, Texas, then narrows to about 30 miles near Austin, Texas.
From Austin the basin gradually continues to narrow to ahout 4 miles wide near

2.4=3 Amendment 43
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from 73 in. in the upper portion to 53 in. near the Gulf. Average annual

runoff ranges from 50 acre-ft/mile® 4in the uprer portion to 350 acre-ft/mile?

in the lower reaches. Floods occur in the basin on an average of every 4 to 5
years. This frequency of floods is compatible with the fact that a severe
tropical storm may be expected to cross the Texas coast on an average of about
once every 3 vears. These tropical storms are a principal cause of floods in

the hvdrologic region discussed herein, Flood-producing precipitation is also +1
caused by orographic storms which occur when moisture-laden warm air masses

from the Gulf are forced upward by the escarpment and are cooled by the higher
air masses,

All principal tributaries of the Colorado River are upstream of Lake Travis.
Normal and flood flows in these streams are regulated by reservoirs. The
evolution of these tributaries probably can be attributed to the rugged and
varyving topography from which they drain. Their channels are well incised and
their flood plains are moderately steep. Downstream from Austin only a few
minor tributaries are to be found. Below Columbus, definable tributaries are
almost nonexistent,

2.4.1.2.1.,1.2 The Colorado River Near the Site - To evaluate the
response of the Colorade River Basin in the lower reaches near the site, it is
necessary to have an understanding of the upstream reaches. Generally, the
main channel of the Colorado River has the capacity to contain flows ranging

4
from a 6-year to a 2l-year return interval from Austin to the Gulf of Mexico. ’
Thus, in any given year there is a 5- to l6-percent chance that river flows
will encroach upon the floodplains. The magnitude of these flows ranges from
about 320 ft¥/sec/mile? near Austin to about 28 ft%/sec/mile? near Bay City.

For large peak flows the attenuation of peak discharges downstream from 43

Columbus becomes more pronounced than for smaller flows. This phenomenon is
explained by a comparison of the floodplain and river valley complex of the
areas above and below Columbus. Above Columbus, the floodplain varies from
about 2.5 to 5.5 miles wide. &ieedpinin-siepes-normei tothe channel vary —5—
drom wbour 275 5 S witeswide™ Floodplain slopes normal to the channel

vary from about 5 ft/mi to 12 ft/mi, and the floodplain 1s the floor of a
vell-defined valley. This kind of river valley complex provides little oppor-
tunity for storage of storm runoff, especially in floods of greater magni-
tudes,

Below Columbus, the floodplain width varies from 4 to 8 miles within the

basin, and slopes normal to the channel average between 0.5 ft/mi and 1.5

ft/mi. In this area, no discernible valley exists, and floods have occurred
wvhich have extended beyond the basin divides with interbasin spillage. Thus,

this part of the basin provides great storage capacity and significant peak 43
reduction.

Pertinent stream-flow gage data for the four active gages »nd three abandoned
gages below Mansfield Dam are shown in Table 2.4.1-25 and the locations of
these gages are shown on Figure 2.4.1-4, Physical data pertinent to the river
characteristics are shown in Table 2.4.1-26,

2.4.1.2.1.2 1iittle Robbins Slough - The principal drainage feature in
the STP site area other thon the Colorado River is Little Robbins Slough shown
on Figure 2.4.1-3. This drainage course flows south to a coastal marsh area |&3

2.4-5 Amendment 43
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Among the hurricanes which have crossed the Texas coast was Hurricane Carla
which caused a surge of 12.3 ft near Port 0'Connor in September 1961,
resulting in flooding of the ccastal area of Tres Palacios Bav and Matagorda
Bay. Table 2.4.5-2 1lists major historical hurricanes which have caused sig-
nificant surge flooding the general coastal area of the STP site. The effects
of hurricane surge are discussed in Section 2.4.5.

2.4,2.2 Flood Design Considerations. The regulatory positions of RG 43
1.59, have been used as the basis for flood design considerations. Of the
several possible causes of flooding given in RG 1,59, only tsunami flooding
(see Section 2.4.6), ice flooding (see Section 2.4.7), and flooding due to
landslides (see Section 2.4.4) are not considered critical in establishing the
flood design bases for the STP site. Floods that could result from all other
causes, or combinations thereof, are analyzed for the Colorado River, local
site drainage and the MCR. The critical flood levels at STP determined from
these analyses, result from a postulated breach of a portion of the north 43
embankment of the MCR which determine controlling levels for the power block -
and sowthy—easty and weat faces ot rthe FOWTS and—brem-the—fatiure—ob the-dame
on-the Lolovade River whioh determi @l the controlling levels for the noveh
w—fmee—of-the-foWi6- as discussed in Section 2.4.4. Safety-related structures

and components are designed to withstand th from these 43
postulated events., Section 3.4 presents a discussion of the floo@ protection

for safety-related structures and components. Table 2.4-] presents a summarv ‘¢ loed
of the flooding conditions studied, with the exception of the PMP on the vele
Cooling Reservoir which i{s presented in detail in Section 2.4.8, |43 .

2.4.2.3 Effects of Local Intense Precipitation. There are two local
drainage areas adjacent to the plant structures. Considering a PMP of a point
rainfall magnitude, a PMF on either of these two adjacent areas would result
in water levels in the plant area that would be above plant grade.

The larger of these two areas lies west and northwest of the plant structures

and contains 4.5 square miles of land surface. This area drains into reloc-

ated Little Robbins Slough. The PMF from this area {s estimated conserva-

tively to have a peak discharge of 8,000 ft3/sec. It would cause a water 43
level of about 32 ft at the site.

The other drainage area adjacent to the plant structures lies northeast of the
plant and contains about 0.6 square miles. It drains easterly and southeast-

erly away from the plant structures through natural streams and into some

plant area ditches. The critical point of flow in the discharge of a PMF peak

from this area would be at the concrete culvert under the plant access road,

just southeast of the ECP. This culvert {5 designed for a 50-year flood. 4

local PMP would cause overtopping of the plant access road. Since the eleva- |43
tion of the access road in that area i{s 30.75 ft for a length of at least 700
linear ft, a water level of 32 ft over a broad-crested weir 700 ft long would

pass a discharge of 2450 ft®/sec assuming a conservatively low value of the

weir coefficient C = 2.5. For the 0.6-square mile drainage area, this would 43
represent a peak discharge of about 4080 ft®/sec/sq mi, or over two times the

peak discharge per square mile calculated for the 4.5-square mile drainage

area on the west side of the plant. Therefore, by inspection, the water level

of 32 ft caused by PMF on Little Robbins Slough would be higher than the PMF :
on the stream draining the 0.6 sq. mile area. 43
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A PMF on either adjacent drainage area would result in short-term overloading
of the plant drainage system but would not enter plant area buildings.

The normal drainage system for the urainage of roofs of plant structures has
been designed for a maxi{mum intensity of 8 in./hr. However, the design of
plant roofs for a PN is based on the assumption that thece drains would be
plugged. Under these conditions, water would accumulate on the roof until it
overtopped the low curdb around the perimeter of the rouf and flowed over the
side. The height of this curb is designed so that the maxioum depth realized
during the maximum hourly intensity of a PMP will not produce a load which
exceeds the roof design loads.

Probable maximum precipitation for local intense precipitation was taken from
Reference 2.4.3-2. Point rainfall (10 square miles or less) was determined
from all-season envelope and was found to be 32.5 in. for a 6-hours duration
at the STP site. After losses were estimated and deducted, the total excess
rainfall was 31.76 in., reflecting a highly conservative runoff coefficient of
$7.7 percent. The rainfall excess was distributed In accordsrce with the
USACE procedures for determining the standard project flood (Reference
2.4.2-1)., :

A Snyder unit hydrograph was used to develop runoff from the 4,5-square mile
drainage area adjacent to the west side of the plant. Parameters were esti-
mated by analyzing records of rainfail-runoff characteristics of a gaged
vatershed near the site which has similar hydrometecrological characteristics.
The data investigated included seven storms of record which produced approxi-
mately 1 in. of runoff. Each of the events analyzed was reduced to &
unit-graph and the seven unit-graphs were averaged. Snyder's parameters were
estizated from the average unit-graph, and adjustme~ts were made to these
parareters when they were applied to the area under study. The PMP excess
reirfall was applied to the resuiting l-hour unit hydrograph (Figure 2.4.,3-13)
and a peak discharge of 6,400 1+3/sec was calculated. To account for non-
linearity between normal and intense rainfall, the calculated peak was
increased by 25 percent, resulting in a peak discharge of 8,000 ft¥/sec from
the 4.5-square mile area.

The design of site drainage facilities ir the main plant area is based on a
S0-year storm using the rational method:
WW—M Should any blockage of site
dvainage facilities occur during storm conditions, the net result would be to
delay runoff ard increase times of concentration., This would have the result
of reducing flood peaks; however, since total inundation of plant grade is
calculated to be greater for the flood conditions diecussed Section 2.4.4, {t
{s concluded that local PMP floodirg is not critical to flood design.

2.4.3 Probable Maximurm Flood on Streams and Rivers

PMF determinations are made for six conditions which represent the most criti-
cal hydrometeorological events, or combinations thereof, which may be expected
to affect the STP site. The probable maximum precipitatior, ae applied to the
MCR, is discussed in Section 2.4.8.

The Fort Worth District Office of the USACE, in conjunction with a hydrologic
study related to the proposed Columbus Bend Reservoir, has determined that a
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3. Model No. 3

Model No. 3 simulated the flood-wave impact on the south embankment of
the FECP. Between the MCR embankment and the south ECP embankment, the
ground elevation varies between 25 ft and 29 ft approximately. The crest
elevations of the FCP embankment and the interior dike are, respectively,
34 ft and 38 ft.

For a sufficiently large breach, all breach flow would approach
one-dimensional. In this model, all of the breached flow was assumed to
go over the interior dike, which, being 4 ft higher than the surrounding
dike, would cause the water surface to attain its maximum elevation,
(For breach location see Figure 2.4.4-~14.)

The assumption that all the breached flow goes over the interior dike is
conservative, since in reality part of the breached flow would be free to
go around the ECP embankment, 43

The reach between the MCR embankment and the ECP wae divided into several
sections. The distances between consecutive sections were variable.
During computations smaller distances were used near the MCR embankment
to accommodate the very steep initial wave fronts. The time step used in
the simulation was 1.44 secs,

The initial MCR water surface elevation was assumed at El. 50.5 ft which
is the maximum elevation realized during a Standard Project Precipitation
(see Section 2,4.8.2.1). The MCR water surface elevation was held con-
stant at El1, 50.5 ft at the upstream boundary.

The boundary was placed sufficiently far upstream such that it does not
significantly influence the maximum water surface elevation realized
during passage of breached flow over the interior dike. The downstream
boundary was selected at the interior dike. A rating curve calculated
using discharge characteristics of embankment shaped weir was used as
downstream boundary condition.

2.4,4,3 Water Levels at the Plant Site.

2,4,4.3.1 Water Level Resulting From Failures of Upstream Dams: Analy-
sis of the two major dam failure sequences and the failure of the MCR embank-
ment as described above show that the critical flood levels on the power block
tmeivding—the—easty-westy and-south-iaset-oi.the ECWIS are determined by the
MCE embankment failure, swhile—the-controlling elevation on the north-lace—ei
ahe-Bolsio-ecaused-by-the-upstreamdame—faileness The MCR embankment fallure |43
is also the controlling event for buoyancy consideration.

The failure of Mansfield Dam, without Columbus Bend Reservoir in the system, 1
would produce a maximum stillwater level of El, 32 ft MSL in the plant area.
With the proposed Columbus Bend Dam failure a plant site maximum stillwater
elevation of 31.7 ft MSL would be realized.

The maximur water surface elevation realized at the plant structures is the
sum of the stillwater elevation plus any wind setup and wave runup. The
wind-wave phenomena produced by a 2-year 50-mph wind speed were investigated
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assuming several different directions. It is concluded that the wind wave
generated along fetch line A, as shown on Figure 2.4,3-30, will produce the
maximum water elevation as well as the maximum wave force on structures. The
average depth used for setup calculation along fetch line A for a stillwater
elevation of 32 ft MSL is about 15 ft. The wind setup at plant structures
would be 1.6 ft. Relatively shallow water depths near the power block limit
the mar ‘mum wave height that could occur. A maximum depth-limited wave height
of 4.3 ft resulting in a runup pf 9.8 ft above the stillwater elevation
against smooth 1lpcrviouq:§ort c‘& walls was determined using methodologies

described in Reference 2.4.4-14,

lhuu‘a‘lu&nia__

2,64,4.3.2 WVater Levels Resulting From Cooling Reservoir Embankment
Breach: The maximum water level realized at the south face of power block
structures which results {row the instantaneous flood-surge runup caused by
the postulated embankment breach is El. 50,2 ft MSL and occurs 38 seconds
after the instantaneous and total removal of a 2,030-ft section of the embank-
ment. This water level is determined by use of model no. | as described in
Section 2.4.4,2.2,2,2.1. Forces resulting from the flood-wave surge as dis-
cussed in Section 3.4.

The quasi-steady-state condition resulting from the postulated 1,890 ft
embankment breach produces the maximum stillwater elevations on gll sides of
the power block structures. The maximum water depths and buoyancy elevations
resulting from the quasi-steady-state condition are shown in Table 2.4.4-3,
The results pertaining to power block structures asre determined by use of
model no. 2, as discussed in Section 2.4.4,2.2,2.2., The data obtained from
the Danish Hydraulic Institute computer output for the embankment breach ana-
lyses are computed for grif line intersections. Since the building cutlines
in the model are at half-grid spaces, the computed data must be extrapolated
to determine the water surface at the face of power block structures. At the
north and south faces, the water levels for the two grid points immediately to
the north or south of the model outline are determined, Then the linear
extraploation is performed to dertermine the water surface at the model out~
lire. At the east and west faces, the water levels fro the two grid points
immediately to east or west of the mcdel outline are determined. The water
surface at the model outline is determined by linear extrapolation. These
elevations so determined are considered to be the water surface elevations at
the sctual face of power block structures,

2,4,4,3,2,1 Confirmation of Model Results by One-Dimensional Analysis -
To obtain a design confirmation of the DHI two-dimensional modeling, an analy-
sis was made to establish an "order of magnitude"” result, utilizing a
one~dimensional model which is acknowledged to be less refined than the
two-dimensional calculations. Theoretical treatment of one-dimensional
unsteady flows is given in References 2.4.4~11, 2,.4,.4~12 and 2.4,.4~13. The
modified NWS Dam-Break program was used to predict the evolution of the surge
against the walls of the power block structures assuming that these walls
represented a dead end. This is a very conservative assumption, since in
reality not only would the breached waters go around the power block struc-
tures, they would also flow between them. It is, therefore, reasonable to say
that the maximum water surface ele..tion of 52.7 ft against the walls of the
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75,000 ft3¥/sec. Recent backwater st ‘ies indicate that the bankfill capacity
in this reach has increased to about 100,000 ft®/sec, probably due in part to
the dredging of a l4-ft deep chanrel with a 100-ft width for a distance of
15.5 miles above the Gulf Intracoastal Waterway.

A considerable number of channel improvements were completed by the USACE
south of Bay City in connection with the navigation project authorized by
Congress under Section 7 of the Rivers and Harbors Act of August 8, 1917,
Dredging carried out between river mile 22 (turning basin) and the Gulf Intra-
coastal Waterway stabilized the course of the river. The dredged material was
deposited along both banks of the river and the spoil areas were enclosed by
embankments. A considerable portion of the abandoned river charnel north of
the STP gite and in the vicinity of Selkirk Island (discussed previously in
Section 2.4.9.1) was filled in. Hence, shifting of the Colorado River channel
beyond its present dredged alignment is prevented.

2.4.9.4 Channel Diversion. Due to flood regulation bv upstream reser-
voirs and the responsibility for channel stabilization and improvement dele-
gated by Congress to USACE, channel diversion is not considered to be a sig-
nificant factor to the safety of the STP site.

2.4.10 Flooding Protection Requirements

Safety-related plant features are designed to withstand combinations of flood
conditions and wave runup as discussed in Section 2.4.1.1. Maximum water
level elevations at the plant site under these conditions are given in Tabhle
2.4-]1 and 2.4.4-3. Protection of safety-related structures and components,
including the effects of floods and waves, 18 discussed in Section 3.4.

The roof decks of the seismic Categorv ] structures are drained by sloping the
concrete to the roof drains or scuppers. The roof drainage piping is embedded

in the concrete roof slabs and piped to grade along the outside walls. The

roof piping is sized for a rainfall intensity of 8 in./hr. In the event that

the roof drainage system becomes overloaded or plugged, the excess water will L;
flow over the é-in.-high curb and down the face of the building. Loads caused

by water sheet flow over the roof, or snow in combination with other meteoro-
logical or seismic events, will not approach the 50 1b/£t? construction load

for which the roofs are designed.

Plant-area drainage facilities are designed to pass a 50 year rainfall event 'a3
without interference with traffic mobility, structures or process areas. More
intense precipitation may cause flooding of certain roadways and yard areas.
To determine the flooding caused by a local PMP, the plant area was analyzed
es an impoundment with the peripheral roads and rail spurs as the impounding
dike. Considering the discharge due to over-the-road weir flow alone, e

> as would
be the case with an incapacitated underground drainage system, flood levels
thus caused would not exceed El. 30 ft. Since the breach of the dams on the
Colorado River as described in Section 2.4.4 will produce more critical flood
levels at the plant, further detailed analysis of local drainage was not |43
undertaken.

The MCR for STP is an earthfill dam as described in Section 2.5.6. The only
inflow to the MCR other than direct precipitation .s the makeup water pumped

s
S
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The Liquid Waste Processing System (LWPS) releases radionuclides into the
Circulating Water System where the concentrations are diluted to below the
limits defined in 10CFR20, Appendix B, Table 2. Further dilution occurs in
the MCR. Consequently, concentrations of radionuclides in seepage resulting
in relief well discharge would be below the MPC limits of 10CFR20.

2.5:13.3.2.3 Seepage From the Main Cooling Reservoir - The shallow
aquifer at the site consists of two units, an upper shallow aquifer and a
lower shallow aquifer. These are shown in section on Figures 2.4.13-34 l*“
through 2.4.13-3C, with supplemental information concerning groundwater
gradients in both the upper and lower shallow aquifers and the results of
observations made in each aquifer on Figures 2.4.13-17 through 2.4 13-19. As
described in Section 2.5.6 and the figures attached thereto, a system of some
669 relief wells has been installed in the embankment around the reservoir to
relieve excess hydrostatic pressure. The seepage analysis, discussed herein,
takes flow from the relief wells into account. Different piezometric levels |.q
have been measured in each portion of the shallow aquifer. This i{s shown on
Figure 2 4.13-18. Therefore, for purposes of this analysis, it is assumed

-

that seepage from the MCR will enter only the upper portion of the shallow |;&
aquifer. Seepage discharging from the reservoir will be compo two abaut 718
parts: (1) seepage that is collected and discharged through relief '*4
wells located around the reservoir and (2) seepage through the upper shallow

aquifer that bypasses the relief wells and continues downgradient.

Flow is broken into two components, the portion expected to be discharged
through relief wells and the portion expected to bypass the relief wells and
exit downgradient from the site in the upper shallow aquifer. As indicated in
Section 2.5.6, relief well seepage will be collected in toe and drainage

ditches around the periphery of the reservoir embankment and discharged at
various locations offsite.

total seepage from the MCR is estimated to be 3,530 gal/min, or |~&
approximately $,700 af/yr. Of that, approximately 68 percent, or 3,850 af/vyr,
would be discharged through the relief wells.

2.4.13.4 Monitoring or Safeguard Requirements. Any significant changes
in shallow- and deep-zone piezometric levels and associated basic groundwater
flow pattern will be detected by periodic monitoring. To accomplish this, l“*
shallow and deep piezometers have been installed at appropriate locations
around the site. The piezometer monitoring program is discussed in Section
2.5.4.13 and Appendix 2.5.C. Plezometers are of sufficient diameter, i e., 2
in. inside diameter, to allow water sampling. In the unlikely event of an l‘H
operational accident, piezometers will be sampled frequently for three or more
years and the waters tested for indications of contamination. Subsequent
monitoring, or modification of this schedule, would depend on initial results.

Should hazardous levels of contamination ever reach the shallow groundwater
aquifers at the project perimeter, additional sampling stations would be
installed downstream to track the migration and dilution of hazardous compo-
nents. Furthermore, additional deep-zone monitoring would also be instituted
as a precautionary measure, both in onsite project supply wells and in wells
and deep piezometers installed downstream, as deemed desirable under pre-
vailing circumstances. In the extremely unlikely event of contamirated

2.4-63 Amendment 51
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Section 9.5 describes the normal and emergency operation of the . No
emergency protection measures are required to safely shutdown tie plant
provoding an operating level above El. 25.5 ft is maintained./ The plant will
be shutdown when the water level in the the ECP reaches 25.5 ft.

That the failure of the spillway gates to operate in ti of flood will not
cause failure of the reservoir embankment is explaingd principally by the fact
that there is no watershed contributing to reservojf water other than the
rainfall on the reservoir surface itself. 1In the  case of the design flood, the
SPS, 25.28 in. of rainfall would be placed on£he reservoir. This amount, of
top of EL. 49.0 fr, the normal maximum opergfing water surface, gives a water
surface elevation of 51.1 ft. With the es operating, the routing of the SPS
through the reservoir results in a max water surface elevation of 50.5 tt.
Thus, with the spillway gates nonoperative, the water surface is only 0.60 ft
higher than with the gates operating. The lowest elevation of the perimeter
embankment is 65.75 ft. Thus, w gates operating and with passage of the
SPS, there is a freeboard of 15425 ft. With gates nonoperative, this is
reducted to 14.65 ft, again ifference of 0.60 ft. As a result of the
conservatism used in the ca)tulation of wind-wave setup and runmup, the
reduction in freeboard of 0.60 ft is not considered significant.

If the SPS is followeg/by the probable maximum sotrm, an interval of 3 dry days
is allowed between g€orms. Water flowing over the top of the gates at El. 49.5
ft will reduce the¢/above-mentioned water surface El. of 51.1 ft, because of low
head, to only apgroximately 51.0 ft in this 3-day interval. At this time the
probable maxi storm, amounting to 45.82 in. of rainfall in 48 hours, is
routed thro the reser .ir, withe gates remaining nonoperative and flow being
over the tgp of the gates. A reservoir water surface elevation of
approximgfley 54 .4 ft results. With this water surface, the wave runup and
i up is computer for a wind speed of 66 mph at the lowest point of
ir embankment, in the vicinity of station 660 = 00, where the elevation
bankment is 65.75. Wave runup was computed to be 4.25 ft and wind setup
These two values added to the maximum water surface El. 54.4 ft

esults in an elevation of 60.5 ft, 5.2 ft under top of embankment EL. 65.75
5,

Amenduent 51




68-7°2

% Judupusay

ATTACHMENT _
ST-HL-AE- |
PAGE 12 OF Yo
TABLE 2.4-)
SUMMARY_OF_FLOOD ANALYSPS RPSULTS
Discharge Toral
Resulting Nacharge Maximom
From Antecedent Bane Used in Max{mum Vind Flood
Description of Fvent Feent Discharge Flow Avalysis Stillvater Velocity Flevation
and (1,000 (1,000 (1,000 (1,000 Elevation Applied at Plant
Attendant Conditions ft'/nec) ft”/nec) ft*/eec) ft"/sec) (fr MSL) (mph) (fe _MsL)
I. SPF from proposed Columbus Bend Dam 648 260 S0 958 8.8 -— —
routed to STP site In coincidence with
peak of SPF from 755-square mile ares
above site and 50,000 f{t?/sec base flow
2. Natural PMF on uncontrolled area between 8613 0 50 911 28.) ——— P
Mansfleld Dam and Bay City, 50,000 ft*/sec
base flow and SPF on same area ) days
antecedent
3. SDF from Manafield Dam routed to STP site h4R 0 50 698 28.0 —— S i
with SPF 3,520 square miles above Bay City :
3 days after PMP on area sbove Lake Travis e
and with 50,000 ft*/sec base flow. 4 Yoy
w
4. PMF on area between propsed Columbus Bend Dam 520 324 50 R94 28.5 —— R %
and STP site incoincidence with SPF release
from proposed Columbus Bend Dam and
50, 000 ft®/sec base flow.
5. Extreme PMF gelected from envelope curve. 1,750 - — 1,750 30.8 —— p—
Based on sssumption of no flood control for
entire 28,770 square miles sbove Bay City.
6. PMF on 4.5-square mile drainage area local to L] —— -—— 8 32.0 — — l2
Cooling Reservoir, contributing to relocated N
Little Robbins Slough.

7. Instsntaneous, complete fatlure of Mansfield -—— 4% 50
and of Bucheanan NDam in coinclidence with »
river flow equal to SPF at Bay City,

*The only case for wvhich conincident wind-wave activity was considered.
(See Sections 2.4.).6 and 2.4.4.3.1) ———————————

1) Design basis fiood for all uructurcu)nupt the north face of the FCWIS,
cHTgn hastia ¢ for the nor ace of the FOWIS,
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TABLF 2 4~1 (Continued)

SWHARY_OF FLOOD_ANALYSPS RESULTS

Discharge Total
Resulting Discharge Max imum
From Antecedent Rane Uaed in Maximum Wind Flood
Description of Event Fvent Discharge Flow Analysis Stillvater Velocity Elevation
and (1,000 (1,000 (1,000 (1,000 Flevation Applied at Plant
Attendant Conditions ft?/nec) ft’/sec) fe?/nec) ft7/nec) (fe_MSL) (mph) __(ft msL)
B. Intantaneous, complete fallure of proposed -— 432 50 1,800 31.7 P— PR
Columbus Bend Dam and of Manafield Dam iIn
coincidence with a river flow equal t SPF
at Bay Clty.
9. Intantaneous removal of 2,000-fr-long -—— — -— - —— -—— gn,a(l)
(nominal) section of the north embankment
of the Cooling Reservoir, assuming an initial
water surface elevation of 50.5 ftr.
10. The peak of a Bay City 100-year flood in coinci- —— 193 -— 193 26.7 —— o
dence with the maximum PMH surge at the river's
mouth.

AThe only case for which conincident wind-wave activity was considered.
(See Sections 2.4.3.5 and 2.4.4.1.1)

except the north face of the FCWIS.
esign basis flood for the north face of the FCWIS,

43

|e4

163

"
1
]
g

e

oh 40 Y1 39vd
ELRLES

43



'[f)\

N
4]
PAGE |4 OF 4o

ATTACHME

ST-HL-AE-

Amendment 43

(= 3)
“1LED! nc— PUE PTEE 9TEE PTEE | 9TEE 9TEE TEE 9TEE | 9TEE PTEE 9TEE 9UEE [ 9TEE WUEE 9TEC YEULOPEE YEE YRR e wjIsan3

M)
wojIvaai
nc— YEY YUY Yy Yy M O u.‘k EAY XY YTEY NIY YR YUY Yy TRy NIy YUY YUY YRy . asyen

S o=

aniiey g
asaty opricie)

-4

m | (w3
OB 'R 0N WL O'W 0701 0°ST 0K OB 'R O'H O O'W o'W o'W O 'K 0N o'W ewm wojisasna

2.4~148

(1 )
no— 006 0°06 008 0708 BOY BOY ROV OV ST ETWE STV STV D08 YOS RU0S P08 TTRY 905 AT 0'ey wojIeany

o
wolea 3
nc— 0°08 0705 0706 008 ROV BTOY ROV ROV STWY ATV £V ATV (08 YOS BT P08 1TEY 9708 STYY 0Ty daien

Weag usmnueqEg

ajoaieewy Suyjoon

(s~ )
'8 0K I ORI (0°% 0701 O'R ORI (O O'W o'W O'W (O'WRE oW o'W O W W oW oM wojIeasia

L] 2 ] K L] a ) Ll n - > . L) ] S . L] - ] L] L] N . .

Suipling
ey unjaauag Suipling Buipling sajang vy Buipling
aleioig L L AL 203vi00e) Bujpuny (*31210913 Juae | § 00D

~operp ST ~ — -~ — —

YT W



[ATTACHMENT |
STP FSAR ST-HL-AE-/ IL
PAGE % 0 ¢

3.4 WATER LEVEL (FLOOD) DESICN

The methods of analysis used to determine the design basis flood condition
are discussed in Section 2.4 These methods are consistent with the
requirements of Regulatory Guide 1.59, Reviston-O+

» TIOOA D
The $#tood- protection measyres use! to accom=-
mcdate static and dynamic, loadémgs on Category ! structures -due--to-floeding-
generally fall under the category of
"incorporated barriers" as specified in regulatory position C.1(C of
Regulatory Guide 1,102, Revieton—iv

3.4.1 Flood Protection , -
bu'n.r'r\:u, Fload Pretectisn Meaduves tev QRIS ats ." -~ W

3.4.1.1, Pedign Flood Codditions “and Flevations. ”A wide rapge of\
s€onditions been invespigated to egtablish flood elevationg for which ™

conditions that prodyce maxiuun er level at e plant n ‘"s related /

TYL A ("“\(Q‘

(jfe plant dnd its relative structureS are dcai The rea ting designr’cﬂ

structures are as f6llows:

1. Cooling Reservoir Embankment Breach _arsund Hhe power. bkock

1. poatulated MCK bazach
The flooding due to,reserveir embankment -brameh.produces the maximum water
level sstructures as well
as prowvided the controlling water elevations for buoyancy calculations.
This 1s also the controlling phenomena in determining the maximum water
level at the Essential Cooling Water
( ~{B6W» Intake Stmcturel‘ (ECWIS) < - 1.0 SeA
» MCAR
The maximum water level on a vertigal face at the south end of the plant
structures is El. 50.8 ft mean sed level (MSL), which is 22.8 ft above
plant grude. This maximum elevation occur. during a quasi-steady-state
condition after a breach of theg&oo}fng—ﬂeoefvo§9»embankment end is based
’;:*c “\‘on an instantaneous removal of 2,000 ft of the embankment
[ bleck. "opposite the)pient-e4te. This maximum elevation occurs on the south face
. Sbeuctons Of the Fuel-Handling Building (FHB) of Unit 1. The selection of postulated
~eew...~ embankment breach widths and the assumptions made in determining the
maximum flood elevations are described in Section 2.4.4.

et i » e

y shows a genera) section through the plant, F;‘Gre 3.4-2 shows

| the maxim ltoady-statzéy‘ter surfcceozyzgile. and the corresponding rela-
ns for entran to -einnic Ca gory I building

. e e et —— —— —————

Total inundation of the Essential Cooling Pond (ECP) occurs only under the

condition of seserveiriembankment breach and does not affect the safe shut-

down capability of the plant. The maximum water level calculated to occur
£ WO At the ,BCW Intake Structure is El. 40.8 ft;

/;. Co%pfhdo Rivor D‘: Breach
/

/ ’ - .
Thg/inltantaneoud. complete lailure of Marsfield Dam ii coincidcnot with a
( . rdver flow equal to a ntnpd.rd projectl}iood (SPF) at/Bay City, as described

3.4-1 Amendment 46
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INSERT 1
Studies and analyses on the MCR embankment have demonstrated that an adequate

margin of safety can be maintained for all credible failure mechanisms (see
Section 2.5.6). Accordingly, mechanistic effects (such as scour and erosion)

associated with a postulated failure of the MCR embankment need not be

evaluated.

INSERT 11

3.2-\

fety-related structures, systems and components listed in Table 3+5=+
under the heading “"System, Component, or Structure" are protected against the
effects of external flooding by:

1) ,ﬁéing designed to withstand the maximum flood level and associated effects
and remain functional (such as Seismic Category I Structures and the
Category I Auxiliary Feedwater Storage Tank) or

2) ,U_eing housed within Seismic Category I Structures which are designed as in
1 above.

Flood protectiocn of safety-related structures, systems, and components is
provided for postulated flood levels and conditions described in,Section 2.4

Seismic Category I structures are designed to withstand the maximum flood
levels and associated effects by:

1. Maving external walls and : labs of structures designed to resist the
hydrostatic and hydrodynam ¢ forces associated with surge-wave runup and
steady-state water level, .

r J!hsuring the overall stability of the total structure against overturning
and sliding due to the hydrostatic and hydrodynamic forces associated with
surge-wave runup and steady state water level, « !

3. [fnsuring that the total structure will ncc float due to buoyancy forces.

=
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m—

( in Section 2, e controllingxéi;nomonon in dl{:rnining

.4, is, in general,

the maxim ater level along th¢/north face of ﬁ&o plant otrucyﬁron and '
along the/north embankment of tie ECP. The mayimum stillwater level caused \ 2
by the Lolorado River dam breach at the plant /site area i .+ 34,1 ft MSL. /| 1Q371.

s E |
| The paximum nonhurricane-wind setup and wind~wave runup o;dtt; vertical fage |
| atthe north end of the plaAt structures ig 8.1 ft above Bl. 34.1 ft MSL. \
'//)ﬁ:tcforc. the maximum water level realizéd on the north face of plant |
|/ atructures is El, 42.2 f¢ MSL. The coryesponding setup and runup for the :

north ECP embankment amd the north facé of the ECW Intake Structure rvesults |

( in a maximum water level of 46.9 ft MSL. As demonstrated in this sgction, |

the plant and all safety-related facilities are degigned to withstdnd or are
’ZA:O and still r
t.

protected from the/effects of these flood condit

H \\2?¢r1t10n11 to pefmit a safe nhe}ﬂovn of the pl
~ e . RRRp— .

+ Table 3.4-1 shows the water depths which were used in the force and buoyancy
¥
3

——————

calculations. These depths were developed based on the values shown for
depths presented in Table 2.4.4-3.

e ] / S / Ve / »
3.4.1.2 Desigd Provisions for Flood Protocg‘;n. All safety-related
systems and componhents, except the auxiliary {’deator storage tank (AFST),

are protected against the effects of external/flooding by befng housed

within seismic Category I structures which ate designed to #ithstand the
maximum flood levels and remain functional, The AFST is & seismic Categ
1 structure and is designed to withstand these maximum flood levels and
assocliated effects.

|31

[31

Seismic Category I structures are designed to vith.tlad the maximum/flood
levels and associated effects by:

1. MHaving external walls and slabs of structures designed to r¢sist the /
" hydrostatic and hydrodynamic forces associafed with surge-gave runup and
steady-state water level.

/2. Ensuring the overall stability of the tétal structure Against over- //
// turning and sliding due to the hydrospatic and hydroginamic forces /
associated with surge-wave runup and/steady-state water level.

/
3. Ensuring that thel’btal structure #4111 not float Mue to buoyancy forces.,
/ — = AT
An investigation of seismic Category I structures has been made for the
flood levels and associated effects as previously described. The design for
gross effects upon the structure,
~abowey incorporates safety factors greater than 1.1. All exterior seismic
Category I building openings are located above the maximum steady-state 46
flood level or are equipped with watertight doors when located below this
Q240.
profile, except as stated below. IOZN

s aLlLCLs8S

Exceptions to the above-stated design basis for exterior building openings e

in seirmic Category I structures are: / (1) the opening for the ttuckATﬁ the —
radwaste loading area of the Mechanical-Electrical Auxiliaries Building
(MEAB); (2) the opening for the railicar in the spent fuel cask loading area 46

l of the FHB, and (3) Tendon Gallery Access Shaft{(cover. These areas are not 240
protected from flooding because they do not have any safety-related systems g?N :
and components. In addition, the first two aregs are separated from the | 46

| remainder of the building by walls which do not/ contain openings below the

|
(TaA S)
3.4-2 Amendment 46
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INSERT III

Figure 3.4-1 shows a general section through the plant. Figure 3.4-2 shows
the seismic Category I buildings, the maximum steady-state water surface
profile, and the corresponding relationship of sill elevations for entrances
to seismic Category I buildings.
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A Tren

naximum-cu;ga;uaﬁo—suaup—hQLQh& corresponding to their location.”~Fhe access ;?’O
- opening frem—the Tendon Gallery into the MEAR will be provided with-e- -
( —watertight door. ' 02N
Tnser' —)’,--w-—- - - e
v "The exterior wall openings in the ECW Intake Strfucture are located helow l
- / the maximdm water levels of El. 40.8 and 46.9 ft MSL and are equipped with Q371.
| six watérproof doors. FEach door permits access to a single compartment of 1
| the structure, and the doors are controlled so that only one door may be
\ opened at one time. The dividing walls between compartments preclude

\<?ropagation of flopding from one compnrtment to another.

s —e—— h +-

va b, puATace
The three maintenance knockd/; panels in th vexterior walls of the ' elevahon
Diesel-Generator Building, which are located below the maximum @lad-wave - 2
—runup-heighe of Biredrdgft MSL, are wateppreefed and designed for the

Q371.

hydrostatic forces. Each knockout panel allows access to only one of the 1

- three separate compartments within the structure, and only one panel may be
removed at one time. The dividing walls betweeen the compartments preclude

propagation of flooding from one compartment to another.

/ ‘h:’;qf g /5 0o

/T-\ The maintenancé knockout panel in the exterio{&ill of thegwwm aAL..
Thase, ,

located below the maximum steady-state water el shown on Figure 3.4-2,
AR | ’ e s
\_ \ P¥ arL ,‘ io]vnteW—&M—om )F

“/ ‘water heat exchangers wiehin the MEAB.):
the remainder

of the struetwre, A waterproot deory—which-
—allews access from the ehamber to the remainder of the astructurey-may be-

e '9;;ned—cniy—vhen—ehe—knoekou&—paao&-&o—ta-placa.

ad VU

All exterior seismic Category I building wall and slab surfaces below grade

o . are waterproofed. This conservatively protects the substructure of seismic
. g g? ' Category I building from groundwater, whicht6000449~£luo&uc&oc»bo&uooon—&

4 ¢ | fe-end-10-fe-below-grede. No waterproofing is provided on exterior wall or \\

£ ; } slab surfaces above grade to protect against the effects of surge-wave run-

;} = | up because of its short duration. All construction joints in exterior

y 0 f’ “walls and slgg;)are provided with waterstops to El. ‘be’ft and can withstand

3 ; = hydrostatic effects. S0 \

S 9 | P pv”"d 3 wWith chac Vajvs et

< é !f& graid§'EYiTiiiiiéeed(such that the external flooding tould,result in
\ « < /H 1internal flooding through the inadvertent introduction of water through \
il these drains into seismic Category I structures. K
Tnsers — 2

R, e N T CaAT "

s Leakage from groundwater into the FHB is prevented by the use of water- 3
A proofing on exterior wall and slab surfaces located below grade. Should \
groundwater inleakage occur, it is handled by the pumps in the FHB sump, ) \
the three-train compartment sumps, and the-eook—&oodéngfi?ea sump. mycr e i {

A SR - e O
The safety-related portions of the MEAB are protected from flooding due to )

11qu14t/originating vithin ‘the building, and from groundwater by the follow- )
ing methods:

rd

\ A. Major tanks con;‘ining liquids in the MEAB are housed ip watertight _//
¥/ compartment;ﬂ¥ﬁich will retain the tontents of the tgﬂk This in-

4

cludes the lowing tanks. R N—
\\ ~_—-‘_‘-*‘-—‘/____,_...-—-—-—-

/

/ Lo aypaLcted e aftn bl L batiwess. EC. 17+ aqd EL. 26 £+ )
)

| 4o 10 f+. bolaw groda) sfdfe) decrrimu Py, Aq 7 R

A
\

\ conatruatifl. dewattrirg agoTem | J

5 & R —— RN IR o
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INSERT 1V

The safety related equipwent in the ECWIS is protected from the effects
of the design basis fiood. The personnel access doors on the west wall
are provided with watertight doors; all other doors and openings are
above the flood level. The dividing walls and doors between the ECWIS
compartments minimize the potential for the propagation of flooding
from one compartment to another.

INSERT V

Since nonmechanistic effects from the MCR breach need not be evaluated, there
is adequate time to replace the knockout panels for the remaining flood events
of concern.

INSERT VI

All seismic joints between Category I structures contain dual 9 inch water
stops capable of withstanding potential seismic and hydrostatic effects.
Cracks in concrete are minimized by imposing strict QA and QC procedures
on the quality of concrete and construction techniques.

INSERT VII

The ducts banks are sealed so as to prevent backflow into safety related
areas. The cable in the duct banks is designed/specified for submerged
installations.
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Refueling Water Storage
Recycle Holdu Reactor Makeup Water Storage

Spent Resin Storage Volume Control //

t E1. 10 ft
floor drains

' cient number of sumps ang’ sump pumps are located
llect and remove leakage /riginating primarily fr

re of equipment

and piping not located ipn/watertight compartments Aithout flocding

(i.e., rendering 1noper

A??' Leakage of groundwater into the MEAB is prevented by the use of

waterproofing on exterior wall and slab surfaces located below grade.
Should groundwater leakage occur, it will be collected in the sumps
and pumped to the Liquid Waste Processing Svstem.

T et VI

|
|
|
\

\\\\iiffons for this phe

! (see Sectfgg'z.a).

In the case of the Colopaddo River dam breach, a 6§fFmph wind is assumed to

(See Section 9.3.3 for a description of the Floor Drain System whieh—te

tion 3.4.1,
dam breach., Theée phenomena were determ

initial reser-
ich corresponds
Y associated with the
wave and associated

no fetch distance can
ailure, no separate wi
the force calculation.

level of an SPF. Sinc

Cooling Reservoir embankment
phenomena are considered 1

ing waves. The explanat of fetch and wave calcu-
enon is discussed in Subfection 2.4.4.3. -

generate the correspo

3.4.2.2 Flood-Force Application., The design flood conditions and
elevations have been determined from an analysis of the phenomena discussed

i i sheleds
n&b‘_’ect on 3.4.1.0, »

In order to establish the controlling loadémg cgnditions resulting from the
embankment breach, both instantaneous surge wa runup as well as the
longer term, quasi-steady state conditions -eeejanalyzed. The wave runup
condition conservatively assumes that the maximum total force perpendicular
to the south face of the plant structures includes a dynamic component in
addition to the associated hydrostatic forces. The quasi-steady state
condition assumes that only the hydrostatic component contributes to the
development of the total force for this case. 7The fattu cordiheon rcewliied
o hiahpm, water, auiface. elovatiera. and greatrr  hydraukic

on. power. “block atrucliursa, ¢

3.4-4 Amendment 7, 7/16/79
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INSERT VIII

3.4.1.2 Internal Flood Protection Measures.

Safety related systems, structures, and components are protected against
internal flooding caused by postulated piping through-wall cracks and

breaks, tank or vessel rupture, and by inadvertent actuation of the fire
protection (water) system. Protection is provided for safety related systems
and components that are required to attain and maintain a safe shutdown
condition and prevent unacceptable radiological dose consequences.

Watertight doors, curbs, wall penetration seals and drainage systems (see
Section 9.3.3) are provided to mitigate the effects of internal flooding

on essential systems and components. An appendix to Chapter 3 will be
provided to include basic assumptions, results, and specific protectinn measures
as part of the Integrated Hazards Analyses (pipe break, flooding, etc.).

INSERT IX
For external flooding, the design basis events considered in design load

calculations are as described in Section 3.4.1.
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The vertical bouyant loading condition is the force equal to the weight of
water displaced by a structure. The discussion of lateral and vertical
loadings is presented in the following subsections. Table 3.4-1 shows a
summary of different lateral loadings at various locations around plant and
ECP structures, caused by their respective controlling flood conditions.
Procedures used to determine flood loadings are identified in Swhsections
3.4.2,2.1 and 3.4.2.2.2.

y ) ((‘S*&* \c)
3.4.2.2.1 Lateral Loading: )3N*é
S Fower Blode
3.4.,2.2.1.1 Lateral Loading on the e —— et AL AU S
2 analysis of the latera orce on the edend structures

considered both the instuantaneous wave runup and the quasi-steady state
conditions. This analysis determined that the maximum total lateral force
on &h.-sau&h—oiio—og.t peemt structures occurs when the maximum water
level is reached during the quasi-steady state condition. Tfable 3.4-1
shows the ral forceskexerted on the-south-etde—of the—p-
strultures. These lateral forces are treated as triangular
loadings on a vertical surface, varying at a rate of 62.4 1b/ft2/ft of
structure depth., The procedures used to determine the dynamic and
hydrostatic loadings for the above analysis conditions are discussed below:

1, Dynamic Force

power black

k The dynamic force on the south side of theﬂfiant structures is determined

by applic n near momentum principles. The flow from the Geeiing Mm

is assumed to be normal to the south side of thelplant
structures. Therefore, the dynamic force exerted on the structures can be
exrressed by the following momentum equation (see Reference 3.4-2):

F = ,Q vo
where:

F = dynamic force normal to plant structure
P = density of flow
Q = flow rate

Vo- everepe, velocity of flow

y Hydrostatic Force

The lateral hydrostatic force is determined by the following equation (see
Reference 3.4-2):
|

N
Faga = 1/2 ¥ b

where:

FHyd = hydrostatic force, 1lb/ft of width

h = water depth, ft

v, = unit weight of water, lb/ft3

Q130.°

Q130.

The moximum valus gf ¢ QVe cluring surge formabon 1y caleulated . This
isf‘uo\-&w‘buh‘m of  mementum Flux 4o He dju‘ufc forca - Ty —oddugyn.

Contribution  of tha unsleadiness of momentim field s insignifcant
3.4-5 Amendment 7, 7/16/79
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3¢64,2.2.1.2 Lateral Loading on the WEC\J—W

and the South ECP Embankment - The determination of the maximum lateral
force on the sauth side-oé~+h E considered both
instantaneous and quasi-steady state conditions. The maximum total force

|

|

!
on the—southetde-of the ECWISITTIRT STTUrewsa (s a result of the ewottm M |
Feservoty enbankment breach dbediolduded by —adet—Nov—gy—anm discussed in i
|

v e M

Subgection 2.4.4.2.2. This force is the result of a water elevation of
41.0 ft mean sea level during the quasi-steady state conditiongand—ta——

rerulh

BT yJ.oJJ be avaiwch

. crest elughion
Since the-hoM south ECP embankment(is

flood wase

- -t :
: 537H~¢
MCR

34.0 fL msL

‘embioin kment breack

w%.oum ECP enbanknent is

ynanic component was neglected and s—f0 Tonsidered to be totally
ydrostat 2 duTe or determining both dynamic and hydrostatic

-

¢J R Wit Tt
fovce baged

wahr elavaton retuldy

es- n

. Dynamic Forc o He manwmum

from MR embankmant

he dynamic force
low by the acceleration of flow. The acceleration includes both local
celeration and translative acceleration. The local acceleration is
hange of velocity with respect to time, and the translative accele
s the change of velocity with respect to location. Therefore,
orce can be calculated using the following two-dimensional eq
xpressed in a rectangular coordinate system:

tion
@ dynamjc
tions

Ju du
Fx = p Q ( o ™ + VF; )

- sv v
Fy = p O u*uz: iy )

here F F, = dynamic force components in
respectively,

€ x and y direction,

©
L]

density of flow

Qx, Q, = flow rate the x and y direction, respectively,

cheme was used to approximate the above equations.
e€s of u and v at different time levels, t, and differen}
Yy, were obtained from the two-dimensional embankment

is described in Subsection 2.4.4,.2.2. The flow rate in the
ction was based on the flux densities for the corresponding tim
ocation x and v.

locations, x
breach ana

3.4-6 Amendment 7, 7/16/79
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2 Hydrostatic Force

Th:\ drostatic force is determined as shown in Subsection 3.4.2.2.). Q130.7
«2.2.1.3 Lateral Loading on the North Face of Plant and / Intake
Structu¥e and on the North ECP Embankment - The lateral loading M the
north si of the plant and ECW Intake Structure and on the no ECP
embankmen®\is controlled by the maximum nonhurricane, wind-wa force
associated\N\ith the maximum flood caused by upstream dam brglich in
coincidence WMith a riverflood flow equivalent to an SPF agfBay City (see
Section 2.4,4 The maximum stillwater level, not inclygfng wind setup at
the plant site\\\s at E1. 34,1 ft MSL.
As explained in cQbsection 2.4.4.3, the controllin ave t.rce on the plant
structures result rom a broken wave and the co lllling wave force at the
ECW Intake Structuxl and the north ECP embankmeg esults from a
nonbreaking wave. TNg methods used for calculgfAng the force on north
faces of structures d to broken waves, or/)/ breaking waves, are

7

presented in Reference \§.4-1. Q130.7

\

The method of adjuntnenf‘x the force on ,:e north ECP embankment is
presented in Reference 3.*\\; g | 7

-~

/ Q130.
With the maximum water-surfacq eleva /<n for broken waves, the maximum 2
wind-wave force acting on plath stgfftures was calculated to be 7.6 kip/ft.
The force on the ECW Intake St e was caused by nonbreaking waves with
the resulting force of 9.0 kip/t¥Wof structure width. The maximum force on
the north ECP embankment resul en the maximum water depth is 21.9 ft.
Since the ECP embankment is ogffly 98ft high, an ad justment in the force
diagram was made to reflect gfe for¥ over that height. The method of
adjustment in the force on ghe north\GCP embankment is presented in
Reference 3.4-1, The maxjffum force oM\the north ECP embankment was e s
calculated to be 5.9 kipfft of embankm length., The forces and their | Q13C.7
respective water depthgffor the plant stiyctures and the ECW structures are

given in Table 3.4-1. \

\
A typical force digram is shown on Figure 3N\3. The lateral force
distribution, shg in Figure 3.4-3], was multif\ied by a dynamic load

factor to accou for the response of a struct The surge-wave action
produces a fogfing function on a structure which\Xg closely approximated by 7 1
an isoscelespgfriangular load pulse. The natural p&giod of the maximum Q130.°

surge-wave Julse, t, is greatly in excess of the nat\ral period of any
seismic Cgfegory 1 structure, T. As the ratio, t/T\\-comes larger, the
dynamic Jbad factor of 1.0 is applicable for this typeagf loading and the
pressugf distribution shown on Figure 3.4-3 does not nexy modification.

«4.2.2.1.4 Lateral Loading on East and West Face offflant
Stpfictures - Lateral forces acting along the east or west f3ye of plant
uctures are entirely hydrostatic, whether resulting from Cooling
eservoir embankment breach or from the Colorado River dam breX¥g¢hes. Such

3.4-7 Amendment 7, 7/16/79
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( 3.4.2.2.2 Vertical Loadmm

f;E _~Table 3.4~1 shows the elevations of maximum water surface used for buoyancy
a—
calculatio The maximum buoyant force i{s calcu-

lated by assuming that the granular backfill around the structures is comp-
letely saturated so that the buoyant force will occur as soon as water

arrives at the plant area.

i P ;s ’3 Casmic c“,&m I struchets are
dwx.\.u) Yo withiband Ho wogkt ’ Hae accumulated
PMP , assuming complately doggad drmims (sae Sechon 2.4.2.3),

3.4~8 Amendment 7, 7/16/79
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Question 010.10

To adequately evaluate Section 9.3.3, "Equipment and Floor Drainage
Systems,” provide additional {nformation and detail explainirg what is
provided in each safety related compartment Or area to assure the plant can
be safely shut down after a postulated pipe break or crack in any system
passing through or terminating in the compartment or area. Describe the
procection provided, i.e., equipment or isolable compartment structure Or
area. In the case where equipment is provided for protection of the safety
related components Or system, describe what protective equipment is pro~
vided, where it is installed, and what function(s) does it perform to
assure protection from flooding, of the safety related equipment in the
compartment or area. Indicate what operator action, if any, and within
what time interval it is required to prevent flooding of safety related
equipment. Also, provide the results of an analysis that demonstrates
compartment and/or area drains serving safety related components or systems
have been sized for maximum flow conditions.

“ .
Response %

- sentant beosion gl o ot aubk A

" 2
See revised Section @ra?d Table 3.4-2|for a discussion of the
protection provided from internal flooding. See also revised
2ction 9.3.3.2.1 for drain line fiow sizing.

Q6R 9.3-) Amendment 2, 10/9/78
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Question 010.2

Expand Section 3.4.1 to include the following:

1. ldentify the safety-related systems and components that should be
protected against floods, and show their relation to design flood
levels and conditions.

2. Describe the structures that house safety-related equipment, including
an identification of exterior or access openings and penetrations that
are below the design flood levels.

3. Discuss the means of providing flood protection (e.g., pumping
systems, stoplugs, water tight doors, and drainage systems) for safety
related equipment that may be vulnerable to floods because of its
location and the protection provided to cope with potential inleakage
from such occurrences as cracks in structure walls, leaking water
stops, and effects of wind wave action.

Response: See revised FSAR Section 3.4.1.

) 1 safety-related systems and components listed in Table 3.5~1 under
heading "System, Component, or Structure” are protected against
th ects of external flooding by:
1)
d Condensate
2) Being housed w ctures which are
designed as in 1
various loading conditions on
2. of all Category I Structures
that house safety-relat
Refer to Figure 3
penetrations The figure
also indic
3.

to NRC acceptance review question 010,10,

f-

Q&R 3.4~1 Amendment 2, 10/9/78
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lcoggng: (Continued)

with water stop el. 60 fr. and can
effects. All Seis
contain dual 9" water

seismic and hydrostatic e

tand hydrostatic
egory 1 Structures
of withstanding potential

2) Cracks in concrete
procedures on t
techniques.

y imposing strict QA and QC

lity of concrete construction

3) The ects of wind wave action has been taken

designing walls and construction joints.

onsideration

-

Q&R 3.4-2 Amendment 2, 10/9/78
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Question 010.15

Your response to our Request 010.2 is not complete. Identify major penetra-
tions on exterior walls of safety-related buildings that are below the
design flood levels. Explain the methods of flood protection provided for

these penetrations.

Response : See FSAR Section 3.4§end Figure 3.4-2.

design provisions for flood protection are provided in Section 3.4 2.
Rev d Figure 3.4-2 {llustrates the locations of openings in Catego
strucles, located below El. 55.0 ft MSL. The actual design maxis flood
elevati?® for the different buildings are defined in Table 3.4~ The
table beld dentifies the openings of exterior exposed walls pdfow the
actual desig ximum flood elevation and the type of protecglOn provided.

Table Q010.15

0 ings Below Maximum Flood ElgMation

Building Elev. Dcncriptf- Protection
Fuel Handling 50'~5" CaskKWgontag tion Area Door Watertight Door
“M&E Auxiliary 35'=6" Entrang QO T Watertight Door
M&E Auxiliiary 26'=0" 3 bek=0ut P ls- Bolted Steel Panel
w/Neoprene Gasket
M&E Auxiliary 41'7" Entrance Dootr Watertight Door
MGE Auxiliary 290%0" Entrance Door - Watertight Door
Diesel Generator 220" 3 Knock=Out Panels oncrete Block,

. teel Plates

Containme 39'9" Auxiliary Lock » Doubl®yInterlocking
Waterti Doors
ECW ake 34'0" 6 Entrance Doors Watertight Dgys

Ste: The watertight doors have neoprene seals attached to the door and
compressed against a plate attached to the jamb.

Q&R 3.4~3 Amendment 6, 6/11/79
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STILLWATER LEVEL
B A AV

—ELEV.A

Pg= LATERAL HYDROSTATIC PRESSURE IN KSF

Hy = HEIGHT OF MAXIMUM WATER LEVEL ATTAINED AT FACE OF STRUCTURE
H = POINT OF APPLICATION OF RESULTANT FORCE, Fy

Fr=RESULTANT FORCE IN K/FT

SOUTH TEXAS PROJECT
UNITS 1 & 2

TYPICAL FORCE DIAGRAM

Figure 343
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Question 130.7

Identify in this section of the FSAR the procedures used for transforming
the dynamic flood effects to loads, and how these procedures compare with
those delineated in the U.S. Ammy Coastal Engineering Research Center
Technical Report No. 4, if applicable.

re totally hydrostatic or

in which the dynamic componen For the case with dynamic
components contributing to the ma esign load, the procedures given in
the Shore Protection Manual, of Engineers, Coast
Engineering Research Cen re employed to transform

the dynamic flood e s supercede that
organization' ous procedures given in Technica t No. 4. The
procedure e Shore Protection Manual for & solitary re also

sis.
rocedure for a solitary wave was a hydrostatic form of analys

As discussed in detail in FSQJ/Section 3.4.2.2, the maximum design loads
are governed by a quasi-steady state condition. Thus, the referenced
technical report is not applicable.

Q&R 3,4-4 Amendment 7, 7/16/79



3.5.1.1.3 Gravitational Missiles: Virtually the only significant grav-
onal miseiles would be from overhead cranes., Ag discussed in Section
9.1.4, overhead Ctranes either have interlocks or are o!n.le-fcilure-proof or

ATTACHMENT 5}
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Steax generatcr (SG) main feed pumps. TH and their drive
turbines are protected from overspeed b_\@veu; ed trips,
and neither {is considered to be a source o §siles,

HVAC and chiller fane were reviewed. Chillers have very low rpm
fans which are ROt a credible source of missiles, Nearly all of the
HVAC fans are Separated from safety-related equipment and cable
trays to the extent that postulated missiles do not Pose a safety
hazard. The supply subsystem fan is the only fan which might be a
Bource of missiles and is located in the Hcchanical-!lcctricll
Auxiliaries Building (MEAB) at El. 60.0 ft. The blades of this fan
are made of aluminum and are postulated to impact the housing at

26.7 ft/sec. The housing 1g 1/4=in.-thick 6teel and would contain
such a migsile.

The diesel generators (DCs) are designed to withstand Overspeeds of
125 pPercent; redundant mechanical and electrical overspeed trips
Operate at 110 percent overspeed. The only portion of the diesels
consicdered to be a credible source for Postulated missiles is the
turbocharger, which is not speed controlled and Operates at high
pm. The turbocharger rotors weigh 270 pounds and 8re mounted on
the diesels. In the event of failure, only one DG un{t would be
affected since each {s separated from adiacent units by 2-ft-thick
reinforced concrete valls which would contain any turbocharger
missile,

8ile generation potential. The fabrication Specifications of the MG

set flvwheels control the material to meet American Soc!oty for

Testing and Materials (AsTH) A333-70a, Grade B, Class I, wieh |44
inspections in accordance with MIL-1-45208A and fla-c-cutttn; and
machining operations 8overned to prevent flavs in the material,
Nondestructive testing for nil-ductility (ASTH-E-ZOG). Charpy
V-notch (AST™ A593-69), ultrasonic (ASTM A578-71b and A577-70a), and
magnetic particles (ASME Section II7, NB2545) has been performed on
each flywheel material lot, 1In addition to these requirements,
stress calculations have been performed consistent with guidelines

’44

Sure Vessel (B4PV) Code, Section IT1, Appendix A to show the com-
bined Primary stresses due to centrifugal forces and to show that
the shaft interference fi¢ does not exceed one~third of the yield
strength at normal Operating speeds (1,800 rpm) and does not exceed
two-thirds of the yleld strength at 25 percent overspeed, However,
RO overspeed 1s expected for the following reason: The flywheel
wveighs approximately 1,300 1bs and 1s 35.26 in. in diameter by 4,76
in. wvide. The flywheel mounted on the generator shaft, which 1g
directly coupled to the motor shaft, 1s driven by a 200-hp,
1,800~rpm synchronous motor. The torque developed by the motor ig
insufficient for overspeed, Therefore, there are no credible mig-
€iles from the MG sets,

'36
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TABLE 3.5-1 (Continued)

SAFETY CLASS SYSTEMS AND COMPONENTS AND SEISMIC
CATEGORY 1 STRUCTURES TO BE PROTECTED

External Internal
System, Component, Missile Missile FSAR
or Structure Location Protection Protection Reference
Essential Cooling Water System Section
0l 2
Essential cocling water pumps ECWIS B D
Strainers ECWIS B D
Screen Wash System ECWIS B D
Piping MAB, DGB, B D
ECWIS
Valves MAB, DGB, B D
ECW1S
Auxiliary Feedwater System Section
10.4.9
Pumps IvC B D
Pump turbine IvC B D
AFW piping from AFST to AFW pumps IV B D
AFW piping & valves RCB/IVC B D
from AFW pumps to SCs
AFW pump test/recirc. 1ve B D
liner inside IVC
Feedwater System Section
10.‘.7
Those portions of the FW RCB/IVC B D
System extending from and
including the secondary
side of the SGs up to and
including the first restraint
outside the valve cubicle
and connected piping up to and
including the first valve that
is either normally closed or
capable of automatic closure
during all modes of normal
reactor operation, . . y
<::j?ccdvatcr control valves 1ve v D

3.5-28 Amendment 36




TABLE 3.5-10

BARRIERS FOR TORNADO MISSILES

(Sheet 2 of 2)
Concrete Thickness Concrete Curing
Protected Systems (in) Strength Time
and Components Missile Barrier Walls Roof (PS1) (Days)
Main steam iine isolation Containment Structure 48 - 5500 90
valves and auxiliary feedwater Wall
pumps Isolation Valve Cubicle 24(a) (b) 4000 28
wall
Auxiliary feedwater storage Concrete Tank Walls and 30(c) 30(c) 4000 28
tank Roof
Auxiliary feedwater &ramafer Valve Pit 24 24 4000 28 pé a
PP e lines and valves -
]
wm
Essential cooling water Undergrond NA NA &
system piping
Class 1E outside electrical Underground NA NA
raceway system
(a) Minimum thickness. 7 |
(b) Roof is metal deck. Risk analysis for tornado missile strike yields probability of <10 ', |
(c) Including 1/4" stainless steel plate liner.




