GULF STATES UTILITIES COMPANY

POST OFFICE BOX 2951 « BEAUMONT TEXAS 77 o4

AREACODE 4 9 838 6631

March 19, 1984
RBG- 17,340

File No. G9.5, G10.2

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commisson
Washington, D. C. 20555

Dear Mr. Denton:

River Bend Station-Units 1 & 2
Docket Nos. 50-458/50-459

In response to a request by your Staff, please find
attached a copy of a U. S. Army Corps of Engineers letter
dated November 27, 1983. The informational brochures
referred to in the letter were provided to the Licensing
Project Manager.

Slncerely,

e /uv/

14\J E. Booker
Manager-Engineering
Nuclear Fuels & Licensing
River Bend Nuclear Group
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NEW ORLEANS DISTRICT. CORPS OF ENGINEERS
PO BOX 60267
NEW ORLEANS. LOUISIANA 70160
REPLY TO November 22, 1983
ATTENTION OF
Engineering Division
MR&T Main Stem Section

Mr. J. E. Booker

Manager - Engineering
Nuclear Fuels & Licensing
River Bend Nuclear Group
Gulf South Utilities Company
Post Office Box 2951
Beaumont, Texas 77704

Dear Mr. DBovher:

This is in reply to your letter of
November 7, 1983, requesting information about the .'.d
River Control project.

The 01d River Control project, located on the west
tank of the Mississippi River about 50 miles northwest
of Baton Rouge, Iouisiana, is a vital part of the
Mississippi River and Tributaries flood control plan.
The essential purpose of the 0ld River project is to
control and regulate the diversion of flows from the
Mississippi River into the Atchafalaya River Uo assure
stability in these two river systems. Without the
project, the Mississippi River would change its course
to that of the Atchafalaya River and enormous social,
economic, and environmental damages would follow.
Informational brochures are enclosed which describe the
Mississippi River and Tributaries Project and the 01ld
River project and which also deal with the historical
relationship of the Mississippi and Atchafalaya Rivers.

The 0ld River project was authorized by the Flood
Control Act of 1954 (PL 780, 834 Congress). The
principal existing features are: +two mechanically
operated gated control structures, designated the low
8ill structure and the overbank structure; an inflow
channel from the Mississippi River to the low sill
control structure; an outflow channel connecting the
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low 8ill control structure with Red River; a lock for
ravigation connecting the Missiesippi and 01d Rivers;
forebay and tailbay channels for the lock; an earthen
dam closing 0ld River; erlargement and extension of
mein line Mississippi River levees; and banxk
stabilization as required in the Red and Atchalelaya
Rivers between the outflow channel and the vicinity of
Simmesport. Construction was begun in 1955 and the
project was officially placed in operation in 1963,

The project is operated in accordance with the
requirements of the authorizing legislation, so that

30 percent of the total latitude flow is passed down
the Atchafalaya River and 70 percent is passed d)wn the
lower Misaissippi. This flow distribution has proven
tc be effective in maintaining stability in both the
Mississippi and Atchafalaya River systems. In response
to requests from both agricultural and wiidilife
interesca, the operation of the 0ld River project was
revicewed during the preparation of the Environmental
Impact Statement for the Atchafelaya Basin Floodway
(Atchafalaya Basin Water and lLand Resources Study).
That review concluded that no changes ir op-ration
should be made. The low sill structure operates at all
stages, whereas the overbank structure operates
(together with the low 8ill) only at flood ctages.
These two structures duplicate, as nearly as possible,
the flow conditions which existed between the
Mississippi and /itchafalaya Rivers prior to the
construction of the project.

The low s8ill structure was very seriousiy damaged
during the flood of 1973 when a large scour hole formed
just in front of the structure, undermined the southern
inflow training wall, and created a void of some
750,000 cubic feet beneath the entire south half of the
main structure. At thet time the continued
effectiveness of the low sill structure was truly in
doubt. Emergency measures to deal with the damage were
immediately undertaken to fill the scour hole in front
of the structure with stone riprap and build a riprap
dike to replace the training wall that had been
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destroyed. Later, when the existence and size of the
void underneath the structure had been determined, that
void was filled with special cement grout mixtures. A
drawing is enclosed showing the damage and emergen->y
repairs.

Following the emergency repairs, an extended
program of major rehabilitation was carricd out, to
further repair the low sill structure, to improve flow
conditions through both structures, and to enhance the
geour resistance of the channels near the low sill
structure. A listing of work accomplished is
enclosed. Because of these actions, we have
reestablished our ability to control flows and the
project is now more than equal to its authorized task
for all normal operating conditions, including the
design flood. With one important exception, the
project is now more dependable and damage resistant
than when it was first constructed. That exception is
the ubility of the low sill structure to cope with
potential emergency situations. Because of the damage
to the foundation of the low sill structure, the safe
maximum differential head that can be placed on the
structure has been reduced from 37 feet tc 22 feet.
The 22 foot limit could be exceeded in, for example, a
marine accident in which barges are drawn into the
structure and act to block its clear opening. Repair
of the damaged fourdation is not practicable, but it is
possible to deal with the problem indirectly by
constructing an auxiliary control structure to insure
that the differential head at the project does not
exceed the safe limit for the low sill structure, even
in emergency situations. The auxiliary structure, now
under construction, is scheduled for completion in late
1985. When the auxiliary structure is completed and is
operating together with the existing control
structures, we will have a high degree of confidence
that the project will operate successfuily for all
conditions for many, many years to come. In the
interim, we maintain a 24 hour surveillance of the
river, and have on station a picket boat to deal with
such accidents.
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In summary, we belicve that the damage sustained
by the low sill structure in 1973 has been effectively
dealt with. and that with completion of the auxiliary
structure, the 0la River Control project will continue
to operate effectively for the foreseearle future.

If 1 can be of further assistance, please let me
know.

Sincerely,
:::;;zdcric M. Chatry
Chief, Engineering Division

Enclosure



REHABILITATION MEASURES

ITEM DATE COMPLETED
Cleaning and testing of

drainage system Nov 75
Install additional

piezomaters Sep 76
Mocification of gates for

orifice flow Jul 77
Scour repairs Jul 77
gtilling basin repair Dec 76

Outflow channel scour
protection Sep 77

Inflow channel scour
protection Aug 80

Overbank structure
modificaticns Dec 81

Construction of spare
gate leaves Aug 82



REHABILITATION MEASURES

Cleaning and testing of
drainage system

Install additional
piezometers

Modification of gates for
orifice flow

Scour repairs
Stilling basin repair

Outflow channel scou.
protection

Inflow channel scour
protection

QOverbank structure
modifications

Construction of spare
gate leaves

DATE COMPLETED

Nov

Sep

Jul
Jul

Dec

Sep

Aug

Dec

Aug
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INTRODUCTION

THE SOURCE: THE MISSISSIPp)
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Brms of South central and southeadlern ——

Loursiana were developed

The Mississippi. ke all sediment-bearing
rivers — “alluvial” rivers — has the habit of wind-
ing through s valleys twisting, caving banks
and topping them :n loodtimes Occasionally i
bypasses a sharp loop by cuthing across its
neck Thus. its length at or near the cutof! 1s
shortened. its speed of Now increases, and it
begins aitacking another bank gradually form-
ing a new loop. repeating the cycle

About the fifteenth century A D . a west-
wardly meandering loop of the Missigsippt
River later calied Turnbuil s Bend, broke into
the basin of the Red Riwver and captured that
stream The Mississipp: also intersected a small
distributary of the Red River which flowed
south and later became known as the
Atchatalaya

When the fist European settlers arrived
they found the Ped River emptying info the
Mississipps at Turnbull's Bend. and the Alchat-
alaya River 10 be a well-deined distributary
flowing cut of Turnbull's Bend a few miles (0 the
south The colomsts constructed levees 10 hold
back the spring Noods with some suCcess. 10
Promaote navigation they cut across some ac-
dilonal loops on the rivers

THE BEGINNING
OF THE
PROBLEM

In 1831 Captan Henry M Stueve the distin-
guished steamboatman and tounder of Shreve-
POrt, dug such a cut across the narrow neck nf
Turnbull's Bend The river accepted the short-
Cul and abandoned ity old channel the upper
part of which eventually sited up leaving the
lower part. which came 1o be called O River
Open

The Red no longer Howed into the Missis-
SIpPL. byt into 1he Alchataiaya O Ruver con
necled them 1o the Mississ.ppe The current
usually Howed west 1rom the Miss.sspp: IRough
Ol River in10 the Atchatalay a Dowever duiing
high water on the Red the liow somelumes
reversed Thus, Oid River inaed the two river
systems

But man s actions were agam 10 be ‘el For
years the head of the Aichatataya River had
been blocked by a massive raft & 30-mule-
long log jam —that had detied efforts of setliers
10 ramove & In 1839 the State of Lowsiana
began 10 remove the rall and 10 open up the
fiver a3 a free-flowing stream

'
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1HZ PROBLEM GROWS

As a resull the Alcha'alaya began enlarg-
ng becoming deeper and wider and carrying
more and more Of the Mississipp's flow

The Atchalalaya s appetite for 1re Missis-
SIpP water Came as No Surfrise 10 the experts,
as early as 1804 an army othicer reported that
the river left 10 its own devices, would become
the new Mississippr channel The U S Army
Corps of Engineers. given the job of improsng
Mississippi navigation by Congress in 1879 with
the toundation of the Mississippr Rive: Com-
MISSION watCched the situation Carefully through
the years

The Atchatalaya offered the MissiSsipps 8
shorter outiet 20 the Gull of Mexico — 142 mules
compared 10 315 and by 1951 » was apparent
that unless something were done soon the
Mississippt would change course by capturing
the Atchatalaya The danger was imminent. by
1975 the change could be an accomphished
fact

THE EFFECTS OF
A CHANGE OF COURSE ...

It the MissSSipps were 10 Thange Course,
the eftects on southern Lowsana would be
catastrophc For one thing Lowisiana. slong
with the rest of the South has been emerging
from 1S rural, agranan pas!l nto the ndustrial
age Corporations have constructed tvihons of
doliars worth of plants, most of which depend
upon fresh water in one way O another for the
manutactunng process. along both tanks of
the Mississipps River Loss of the MissSissippe
would turn the present river channel inlo 8
sallwater estuary and ciies below Baton
Rouge including New Orleans would be hard-
pressed to hnd us‘i :

would be controlled by a compiex 10 be busit at :
Ola River

The repo-t established three prinCiples (1)
provision should be made for fiood flows
withou! endangering downstream Hood contro!
wOrks (2) the distribution of low and sediment
Petween the Mississippr and the Atchatalaya
was then lavorabile 10 continued stabihty and
should be maintained and (3) the coMrol struc-
ture should not worsen Red River backwater
stages

To remedy the problem_ the pian Lroposed
to dam Old Rwer and buig two control struc-
lures one 10 oper ate at all imes and stages. and
the other 10 operate only dunng Hoods A lnck
10 pr ve ga b the Mississ:pp+
River and the Alchatalays Rec River system
was aiso ncluded

Under the plan_ diversion of flow when the
MiSSISSIDD was Not in Hood would be controlied
Dy the low sill structure ~ a reinforced concrete
structure 566 feet wide with 11 gates 1o be
consiructed on dry land about 11 mules up-
stream from Oid River New channeils woul) be
constructed connecting it with the Missssipp:
and the Red Atchalalaya system

During mayor 1oods some of the overbank
Jdows would be passed into the Alchalaslava
trrougn an overbank structure 10 be built just
upstream from the low si! structure 10
the low sl structure’'s flow 1t would be 3,356
feet iong and have 73 gates with A wer Crest at
52 feet above sea level When 1he Messissipo
reached hat stage 1 wouid be above the bank
w front of the structure. and water would pass
through the opened gates

The Old River control structures were 10 be
operaled so as 10 mantan the distribution of
flow and sediments between the lower Misss-
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THE OLD RIVER NAVIGATION LOCK AND CLo
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by he Musssipp: River Comm

mended that the Mississippi River and Tr

1

---ON THE ATCHAFALAYA BASIN

NOr would the Al hatalaya Basin be able g
accept the Mississippi flow withoutl massive
flooding and the upheaval of the exist:ng sociai
and economic patterns of hat area In a%
laehinood of the entire Mvssﬂ:&spp- were 1o move
down the Atchatalaya the ser 3l towns aiong g
banks. including Morgan City ang Berwica
would be senousiy threatened

---ON FLOGD CONTROL

A third eftect would be the renderw g use
less of hundreds of milhons of dottars worth of
tects which the Mississ (2]
River Commussion and the Corps of E NGineers
have buit sWoulhern L Juisiana in Connecthon
with existing developments along the rivers
The Orps wouid have 10 A)evél(,tp New ang very
expensive Nood control Projects in the Missg
SIPP deita

---ON THE NAVIGATION SYSTEM

Lastly. the tremendous volume of shaliow
Iraft navigatior Detween the nahion s heartiang
the upper Mississippi —ang the ports of Baton
Rouge ana New Orleans wo

ficod controt pr

i be Severely
Change in the river S
e w ) Also require modific atons 19
kS and channels 1or the

Waterway and other mayor

Srupted Aaogn Nnally a

Gult Intracoastal
avigation routes in

SOutierm |

uisiana

THE CORPS
DEVELOPS A SOLUTION
mething had 1o be done In 1953 a report

35401 recom

(1 ¥
aries Froject be modified so that the o version

How lrom the Mississipp: . 10 the Alchatalaya

-

ir
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imately the same proportions as occurred
naturally in 1950 That aistribution was deter-
mined 10 be approximately 30 percent of the ‘
‘otal latiiude Now (combened Now in the Rea
River and 1 *‘he MISSISSIDDI above the rontrol
structures) passing down the Alchatalaya River
on an annual basis

CONGRESS ACTS—CORPS
RESPONDS

The Office of the Chuet of Engineers n
Washington received the reporn and passed o
8long with racommendations 10 the Secretary
of the Army. who referred the matter t¢ Con-
gress On September 3 1954 Congress autho-
rnied the Old River Contrgt Project

Lonstruction began on the low sill and the
Overbank siructures in 1955 and was compieteg
4 years laterata cost of $15 000 000 infiow ang
outhlow channels were onsiructed 10 connect

he low sill structure 10 the Mis5:83.001 ang Red
Rivers

The lock was ¢ ONnstrucied just 1o the south
of the Oid River channei Compiete with torebay
and taibay channels Finished in 1963, s 75 \
feet wide, 1.185 fteet long. has a floor 11 feet |
Delow sea level ang $ One of the most modern
locks in the nation The cost was #iso $15 000 000
NOt inCluding the highway bridge crossing o

Once these structures were operating Otg
River was closed by an sarthen dam 1 500 teet
wide and 60 teet high Finally the MissisSipp
‘evees between Shaw and Torras were strength-
ened. and the banks were reinforced ang
Stabiized alony the Atchataiaya and Red Rovers
from the outflow channel to Simmesport The
otal cost of s massive eftornt 10 keep the
Missi85ippi in place was $67 000 000

i
|
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WORKMEN MAKE REPAIRS IN THE TURBULENT TAILBAY AREA

OF THE OLD RIVER

THE GREAT FLOOD OF
973 TAKES ITS TOLL

For the next 10 years the Mississ ppi robled
Quietly on to the Guif presenting none of the
typical spring Hoods that mark its long higtory
While there had not been a major Hood gince
1950, the situation would hange dramatically
n 1973

Persistent extremely heavy rar s dunng
1 1973
N the central plains and the Mississ opi and
Ohio valleys caused many of the tr butanes of
the Mississippi (o excewa flood
Mississipp

the fall 0ot 1972 and the winte  and Sprr

stage The

resled several times that sErng

CONTROL STRUCTURE

end that guided the Mow nio the structure
washed away e wall was ndermined and o
cotlapsed A large sCcour hole developed in tront
of and beneath the struciure and partatly
eroded the foundations under erpOsINg upto
50 feet of the 90-1cot-long p NI supporting
part of it Though serously impaiied the
structure dvd not collapse

REPAIRS AND MODIFICATIONS

Repair work started immed . atety The lalien
wall in front of the structure a3 repiaced by a
rock dike large stones were p aced in the scour
hole. and specually developed cement grout
was pumoed thr h e .

conadhions. providing addimonal chan el scour
protection for the infiow and outfiow channels,
replacement of demaged piezometers (which
measure uphft pressures) under the low sill
structure and stilling basin. cleaning ol dran
a_e systems under the low sill structure
repaning of severely eroded areas in the stitiing
basin of the low sil struc ure_ar.. modihzations
1o the taiibay of the overbank . ructure

OLD RIVER CONTROL TODAY

The entire system s continuously moni-
lored 1o detect any changes in inflow and
outfiow channe! cross sechon uphilt pressure,
vibration. and structural ainements and settie-
ment. SO thal corractive action, if neeced. can
be taken prom, ly Furthermore marr e trathic
N the vicinily 1S kept under observation at all
times

Repar and rehabditation have restored the
Capability of the low s« structure 10 perform
well on a day-to-day basis. The damage it
sustamed n 1973 however permanently im-
pawed its loundation so tha! the safe giferential
n water surtaces across the structure is now 22
feet instead of the 37 feet oniginally designed
This does not hinder normal operglhions, inciud
ng maor floods, but 1 does s:grn!ncimiy
reduce the ability of the structure o deal with
emergency situations

The fioods of 1974, 1975, and 18979 con-
tinued the relentiess attack of a frustrated river
On is man-made yoke, and pointed it several
femaining areas of concern

One concern is the danger presented by
100se barges So strong is the current through
the structure that any unpowered or disabled
vessel nearing the inflow channel is hikely 10 be

e Yrm intes
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PHYSICAL DATA
LOW-SiLL STRUCTURE

Re rlorced concrete wih slee gales Eleven gaie Days
SN @ Ih 44 100! Clear W OTh Deteeen Dt W Crest sheve
on w10 0 teet sD0ve ™ 31 except fOr 1 conter Days wiech
Bave crest sevalion of S O feet Detow m § | for passng we
fows Tote @ngih 566 ‘we! Delwee: Abuiments Menmum
WA B IRCE Slevaton 69 8 feet ™ 4 | @ loreDay

OVERBANK STRUCTURE

Arntorcod concrete win gare penes Seventy hoee
QAT Bars CACh mith 44 1001 Car @I DETEEen Dars W
Lres clevaton 3 52 0 ‘eet aiowe m g | Tote' e gin. 3356
o0 beweer abutments
MAXIMUM DISCHARGE CAPAC/TY

Approvima sy 700000 ¢ *8 for B9 ™ 9. wotured

NAVIGATION LOCK
U rame ceniwced concrete wih steel maer gates

VRADE lengih | 180 leet wndih 75 lnet S0 elevabon )1 teet
ms

HIGHWAY BRIDGE OVER LOCK

Siee verticel ift Elevation 0w membe: LN spen Sowr
TH feet mai—Mh spen up 1M fest mal Newganon
Ipening T4 100t esdrh
AUXILIARY STRUCTURE
(UNDER CONSTRUCTION)

Rentonced concrete with steel lmnter gates S.a gate
DAyt ik with B2 1001 CHar Wi dTh Detwaen paers Wi Crest

Saeation @ 50 feet Delow mal Towl length, 442 teet
et weer BGLAmOnty

$290.500.000. incivding allowances 1o+
nfiaton

When completed, the auxiiary structure
will be operated together with the low sill
structure Wits both structures operating, the
amount of water throughn ihe low sill will te
reduced sign:ficantlv. thereby reducing water
pressure and current and, in turn, destructive
turbutence The auxihiary structure will provide
protection durnng emergencies. in case of
- ".l».-' .‘vr "’,‘.‘(/?“\k -
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the big river nunbuu es, mdals distnbutanes

The sheer volume of water passing through
both Old River structures was awesome. but a4
was the low sill structure that bore the brunt
For ane thing, the Mississippi could not handie
2s much water as it had in 1950 because of
changed conditions The Alchatalaya on the
other hand, had been deepening and Hlowing
taster. thus demanding even more water that
would, in turn command an even greates flow

The low sill structure hadg been dusigned to
curb that flow. and it dd so Unfortunately the
turbulence of the water during the massive 1973
fiood batiered it unmercifully Stone plgced to
protect a 67-100t-high curving wail on the south
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in water levels (“head”) between the highcr
Mississippi and the lower Alchalalaya At
presant, 1o retan a 70-30% division of flow, the
nead ranges from 9 to 16 feet, depending upon
the stages of the three rivers. The greater the
head the greater the stress Hn the stiucture

As the emergercy repac more was pro-
Qressing, engineenng studes were made 10
determine as nearly as posscbie the sate himuts
10 WhaCh the tow sull 515 < Ture Cowld De operaied
and the long-range impacts of the damages
The studies conciuges that aihough the Struc-
ture had been senouti, and permanently dam- THE AUXILIARY STRUCTURE
aged i1s residudl Capabiiy was substantial and The Corps New Orleans District, reatizing
could be improved by vanous reNADIANON 4o reg airs and modifications 10 the two
e structures aere not enough, recommanded that

As 3 resull a comprenen yve program of an auxiliary structure with a new inflow channel
Maor reNabiation was appt ved 1of the 0w pe built near the present ones. The Chiet of
sill ang the overbank structu ey The rehabi- Engineers approved and physical construction,
1ation program included modid,ing the gatesof  which started in July 1981, is targeted for
the low sill Structure 10 imgrove hydraukc flow  completion in 1985 at an estimaled cost of
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closed sately

In addiuor 10 flood control, the Old River
Structures provide fresh water 10 the A' “hafalays
Basin_onz of Ihe last greal primitive aruas in the
nation nol part of tha nations' refuge or park
systems This fresh water s needed Dy the
extensive plant and an:mal W's in the basin
Swamps

HYDROELECTRIC POWER

The leasibility of hydroelectsic power gen-
eration at the Oid River site is bewng investigatec
wmlmdvmtm 1 econom:-
cally & . and ! & d Dy the Federa
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OUTFLOW CHANNEL ELEVATION
AINUSTABLE VERTICAL GATES
BULKHEAD WALl
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LOW SILL CONTROL STRIL . T Nk
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