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GENERAL

The New Orleans metropolitan area is protected against tidal and hurricane storm surges
by a system of levees, floodwalls, and control structures. The hurricane protection
system is not designed for the largest storms and as a result, the metropolitan area is
vulnerable to flooding from hurricane storm surges. This report was developed using the
founded knowledge of the U.S. Army Corps of Engineers (COE), New Orleans district
personnel. The operation and maintenance of the protection system is a cooperative
effort of the Federa government (COE) and the local Sponsors (levee districts). It is
assumed that any emergency response will be fully coordinated with the appropriate
levee districts, parish drainage departments and local and state officials.

INTRODUCTION

1) Purpose - The purpose of this report is to develop and present a conceptua plan for
the unwatering of New Orleans metropolitan areas that may suffer catastrophic
flooding from a hurricane event. The premise is that a category 4 or 5 hurricane may
produce storm surge water levels of sufficient height to overtop the existing
protection system. When the storm surge recedes, floodwater may be trapped inside
the protection system. The conceptual plan will serve as the basis of action for a
FEMA mission to unwater flooded areas.

2) Authority - The Mississippi Valley Division office directed the further development
of a conceptua plan on July 21, 2000.

3) Scope - This conceptua plan is limited in scope to the Greater New Orleans
metropolitan area and to emergency operations to facilitate the unwatering of flooded
areas.

4) Setting - The overall metropolitan areaincluded in this plan is shown on plate 1. The
total area is about 322 square miles including Bayou Sauvage wildlife refuge (Area
E-4B) and the sump area in St. Bernard Parish (Area E-5B). The inhabited area is
about 256 square miles with a population of about 1,022,000 and encompasses parts
of 5 parishes (counties).

a) Geography - The metropolitan area is bounded on the north by Lake
Pontchartrain, on the east by Lake Borgne and to the south and west by coastd
marshes and lakes. The entire land areais very flat with natural ground elevations
within the metropolitan area ranging from +12 NGVD to -9 NGVD. The highest
elevations, and virtually all elevations above sea level, are located on the alluvial
banks adjacent to the Mississippi River. The natural drainage pattern is away from
the Mississippi River. The mgority of the areais below sea level due to drainage,
subsidence and compaction of the soils. The Mississippi River flows through the
area and divides it into two parts. Several man-made navigation channels (the
Gulf Intracoasta Waterway (GIWW), the Mississippi River-Gulf Outlet (MR-



GO), the Inner-Harbor Navigation Canal (IHNC), the Harvey Canal, and the
Algiers Canal further divide the area.

b) Transportation
1) Highways - Major access roads into the metro area are:
From the West - Interstate 10, U.S. 61, U.S. 90, LA 18

From the North - Lake Pontchartrain Causeway
Fromthe East - Interstate 10, U.S. 11, U.S. 90

2) Railroads - Railroads into the metro area are :

From the West - Burlington - Northern Santa Fe
Texas and Pacific
[llinois Central
Kansas City Southern

Fromthe East - Norfolk Southern
CSX Transportation

4) Airports- New Orleans International (Moisant) - Area E-2
New Orleans Lakefront - Area E-4A
U.S. Naval Air Station (Alvin Callender Field) - Area W-4A

3) Navigation Access

From the West - Mississippi River

From the North - Lake Pontchartrain
- Inner-Harbor Navigation Canal

Fromthe East - Gulf Intracoastal Waterway (GIWW)*
- Lake Borgne
- Mississippi River - Gulf Outlet (MR-GO)

From the South - Mississippi River
- Harvey Canal * (part of GIWW)
- Algiers Canal * (part of GIWW)
- GIWW

* Includes alock at junction with Mississippi River.
5) Other - Access may also be possible from the west using the service roads (unpaved,

single-lane) on the tops of the protection levees, particularly those atop the
Mississippi River levees. It should be noted that most of the levees were not designed



to receive loads from the reverse side, i.e. during flooding they will be loaded from
the landside. These levees may have very low safety factors as aresult of thisreverse
head and may be very dangerous to travel with heavy equipment. No analysis have
been performed on the levee system to determine the possibility of failure therefore
precautions must be taken to protect those using the levees for ingress and egress.

c) Flood Protection - The entire area included in this conceptual study is protected
to some extent by Federal flood protection projects, as follows:

d)

1)

2)

3)

4)

Mississippi River Levees - The existing project was authorized in 1928 and is
essentially complete. It provides levees and floodwalls along both banks of
the Mississippi River through the metro area to protect against flooding from
the river, including any increases in river stages induced by hurricane winds
or tidal surges. See project map 3 - 9 and project description in Appendix A.

Lake Pontchartrain and Vicinity Hurricane Protection - The existing project
was authorized in 1965 and is about 75 percent complete. It provides levees
and floodwalls around the outer edges of populated/developed areas on the
east bank of the Mississippi River, i.e. between these areas and lakes
Pontchartrain and Borgne, to protect these areas from flooding due to
hurricane surges. See project map 2 - 35 and project description in Appendix
A.

Westbank of New Orleans and Vicinity Hurricane Protection - The project
was first authorized in 1986. Expansion and extension was authorized in
1996. It provides levees and floodwalls around the outer edges of
populated/developed areas on the west bank of the Mississippi River, i.e.
between these areas and the adjacent coastal lakes and marshes, to protect the
areas from flooding due to hurricane surges. See project maps 2 - 41 and 2 -
43 and project descriptions in Appendix A.

Level of Protection - The two hurricane protection projects described above
are not designed to protect against the maximum possible storm. The projects
are generally designed to protect against a moderate category 3 storm. In
addition, segments of the protection system, mainly on the west bank are
currently under design/construction and thus incomplete, offering a reduced
level of protection.

Navigation - The metro area is served by severa Federal navigation projects.
Deep draft access is provided by the Mississippi River (45 foot draft) and by the
Mississippi River - Gulf Outlet (36 foot draft). Additional shallow draft accessis
provided by the Gulf Intracoastal Waterway (12 foot draft) and by the Inner-
Harbor Navigation Canal (12 foot draft). The Algiers and Harvey Canals are
branches of the GIWW. Navigation locks are located at the junctions of the
GIWW with the Mississippi River. See project maps and project descriptions of
the navigation projectsin Appendix A.



€)

Drainage - For drainage purposes, the entire metro area can be divided into
thirteen separate “ringed levee’ or looped levee drainage systems. There are 7
areas on the east bank of the Mississippi River and 6 areas on the west bank. The
areas are listed in the table below. With the exception of areas E-4B and E-5B
drainage through or over the leveesis by pumping stations. Areas E-4B and E-5B
are drained by gated gravity drainage structures. Interior drainage to the pumping
stations is provided by a interconnected system of open and closed covered
canals. Drainage to the canals for the most part is provided by a system of
secondary and tertiary subsurface drainage culverts. The extremely low
topography, often below sea level, together with the construction of the flood
control and navigation projects and the political boundaries with internal local
levees have resulted in this series of loops or bowls of low lying ground encircled
by levees and floodwalls. Each of these areas is served by its own drainage
collection and pumping system(s) and will be considered as an independent area
for this conceptual study. The thirteen areas have been identified as shown on
plate 1.

L ake Pontchartrain & Vicinity - East Bank (7 Areas)

Map Area

Area | Name Parish Sg. Mile | Population
E-1* | St. Charles Parish St. Charles 17.2 | 22,000
E-2 | Jefferson Parish-East Bank Jefferson 47.9 | 261,000
E-3 | New Orleans Metro (East Bank) Orleans 39.4 | 328,000
E-4A | New Orleans East (Citrus) Orleans 32.3 | 89,500
E-4B | New Orleans East (Bayou Sauvage) | Orleans 222 |0
E-5A | St. Bernard Parish — developed St. Bernard/ 314 | **88,400

Orleans
E-5B | St. Bernard Parish — sump St. Bernard 438 |0
Totas 234.2 | 766,900

* Not included in this study because closure of the levee system is under
construction and currently incomplete.

** |ncludes a portion of Orleans Parish east of the IHNC




Westbank & Vicinity (6 Areas)

Map Area
Area | Name Parish Sg. Mile | Population
W-1 | Cataouatche Jefferson 22.6 | 23,800
W-2 | Westwego to Harvey Canal Jefferson 21.4 | 66,700
W- Harvey Canal to Algiers Canal Jefferson/ 18.8 | 77,000
3A Plaguemines (Includes
W3b)

W- Harvey Canal to Algiers Canal Orleans 6.3 57,000
3B

W- | Algiers Canal to Hero Canal Plaguemines 14.1 | 8,600

4A

W- | Algiers Canal to Hero Canal Orleans 4.7 | 300

4B

87.9 | 233,400

STORM SCENARIO

5) Preparation - As a hurricane approaches the metropolitan area, fina preparations are
made.

a)

b)

Levees - The local levee districts are responsible to close all openings in the
protection system. This includes physical closure of all vehicular gates, railroad
gates, control structures, navigation structures and sandbagging of low spots on
the levees, openings at bridges and gaps in floodwalls. They will insure the
readiness/availability of all their manpower and equipment.

Drainage - The local drainage departments will pump down their drainage
systems to their lowest levels to provide maximum storage for heavy rainfall.
They will ensure the readiness/availability of all their manpower and equipment.
The continued operation at full capacity of all pumping stations is critical during
hurricane events.

Emergency Operations - Federal, State and local agencies will activate
emergency operation centers to deal individually and collectively with events
prior to, during and after the hurricane.




6) Flooding Scenarios

a)

b)

d)

Each of the thirteen separate protected loops or "bowls" within the metro area are
susceptible to flooding from a category 3 or stronger hurricane. A category 5
hurricane could produce a storm surge of up to 25 feet NGVD in the metro area,
which would overtop any of the protection systems. The extent of flooding in any
particular area will depend upon the rainfall associated with the storm coupled
with the degree to which the levee and floodwalls may be overtopped.
Overtopping will depend upon the intensity of the storm, the track that the center
or "eye" of the storm follows and the speed at which it travels along the track.

Minor to moderate flooding of the lowest lying areas may occur from rainfall
alone, without any overtopping of the protection system. This type of flooding,
although it may affect alarge area and do great damage will likely not damage the
pumping stations and can thus be quickly removed by the pumps after the storm
passes.

When the storm surge height reaches a critical level, waves will begin to overtop
the protecting levees and floodwalls. At this point flooding of the protected
interior areas (from overtopping) will begin to occur and the amount of flooding
will increase exponentially as the surge height continues to increase. At the point
where the surge height reaches or exceeds the top of the levees and floodwalls the
protected areas will be completely inundated. This will cause catastrophic
damages including likely damage and shutdown of all pumping stations.

Even though an area is completely inundated and flooded during a hurricane
event, if the levees or floodwalls are breached by the storm, the area will drain
naturally and will remain only partialy flooded after the event.

7) Aftermath

The condition of the thirteen separable areas after a hurricane passes may range anywhere
from no flooding to complete inundation (ponded water to the top of the levee and
floodwall protection system). Four potential flooding cases will be considered, as

follows:
Case | Extent of Flooding Probable Cause
A None None
B Minor to moderate Rainfall/minor overtopping
C Moderate to severe Rainfall/significant overtopping of levees and

floodwalls

Catastrophic  (top of protection | Inundation

system or higher)




ANTICIPATED DAMAGES ANTICIPATED EMERG. RESPONSES

CASE | LEVEES/ PUMPING LEVEES/ PUMPING | OTHER
FLOODWALLS | STATIONS | FLOODWALLS [ STATIONS

A None Minor * None Minor repairs | None

B Potential erosion Minor * Repair erosion Repairs None

C Probable erosion, Potential Potential levee Potential Potentially
potential major breaching, levee major repairs | required
breaching repairs

D Erosion, probable | Probable Levee breaching, Major repairs | Required
breaching major levee repairs

*

Damages due to wind and rainfall, not flooding

a)

b)

Cases A & B — With the possible exception of potential severe rainfall flooding,
the likelihood of severe flooding or damages with Cases A and B is small as
compared to Cases C and D. Therefore the need for emergency response by
FEMA and support by the Memphis District ERRO is unlikely. There may be
some minor damages to the levee and floodwall system due to wave action and
minor overtopping but repairs will be within the capability of the local levee
districts and the New Orleans District. There may also be minor damages to
pumping stations due to wind, debris, rainfall and other non-flooding causes.
Repairs will be within the capability of the local drainage district, local
governments and public utilities.

Case C - There is moderate to severe flooding due to significant overtopping of
the protection system. Levees will be eroded, perhaps severely. In this case,
some or al of the pumping stations may be partially or completely flooded
resulting in major damages and an inability to operate without major repairs.
Emergency responses will include assisting the levee district in breaching levees,
as deemed appropriate, to relieve trapped floodwaters, in levee repairs, assisting
the drainage departments in pumping station repairs and providing emergency
supplemental pumping capacity.

Case D - Thereis catastrophic flooding due to complete overtopping of the levees
and floodwalls and inundation of the protected area. There will be extensive and
severe erosion of levees and perhaps complete breaches. Due to the high water
levels, all of the pumping stations will probably be flooded with major damages.
The emergency responses will be similar in nature to Case C but the level of
effort may be much higher. The levee districts and drainage departments may be
dysfunctional to some degree.




UNWATERING PLANS

8) General

a)

b)

Phases

The initial phase of the emergency response will consists of actions to drain
impounded water down to the water levels in the adjacent unprotected areas. This
will be done either by pumping, by gravity drainage or a combination of the two.
Also included in this phase are initiating emergency repairs of equipment, e.g.
pumping stations, that will be necessary to proceed into and implement the final
phase, which will consist of continuing and completing emergency repairs and
conducting pumping operations to remove the remainder of the floodwaters.

Emer gency Responses

Emergency responses to drain impounded areas will consist of one or more of the

following actions:

Phase
S| B
) 2| c
Action* S |iL
(1) | Open dl closed floodgates, drainage structures and control structures, | x
but carefully observe head differentials to avoid scouring downstream
of gates so as to endanger the structure.
(2) | Operate al pump stations that are capable. X | x
(3) | If pumps are not operable, use as siphons X
(4) | Enlarge/deepen existing levee breaches and/or create new breaches. X
(5 | Repair levee erosion and intentional breaches. Note Emergency | X | X
response will include possible degrading of adjacent levees as a source
of fill material
(6) | Repair and restoration of pumping stations X | x
(7) | Utilize emergency temporary pumps, generators, etc. Note- Because | X | X
of immediate repairs of levee breaches once gravity drainage is
accomplished the immense capacity of the existing pump stations, any
temporary emergency pumps are expected to have a miniscule effect in
comparison and are not a long term solution
(8) | Débrisremoval necessary for drainage operations X | x

*Each of these actionsis discussed, in general terms, in the following section.




c) Discussion

1) Structures - All the various structures (floodgates, drainage structures and
control structures) that pass through the levees and floodwalls will be closed
as the storm approaches. If the storm floods these areas, the opening of the
structures may provide (if the sl elevation is low enough) for gravity
drainage of the flooded areas.

The mgority of the structures are access floodgates that provide for either
vehicular, pedestrian or railroad access.

There are four main types of access floodgates as follows:

Standard swing gates, which have hinges on one side and latches on the
other side.

Miter swing gates, which have two leaves, hinges on each side and latches
in the middle.

Bottom roller gates, which have rollers on the bottom and latches on both
sides.

Overhead roller gates, which have rollers on an overhead trolley and
latches on both sides.

These gates are designed for water loading from the outside but are not
designed for water loading from the inside, i.e., reverse heads. The weak
points of these floodgates, when subjected to reverse water loading, is the
hinges and latches. Any of these gates are susceptible to failure at these
points if water is impounded behind them. If the gates do not fail, the
reopening of them while the reverse head is applied will be very dangerous
due to the tremendous pressure and stress on the latches and hinges. The
quickest and safest way to open a gate in this condition will be to use small
shaped explosive chargesto break open the latches.

The flow of the impounded water through a re-opened floodgate may result in
significant damage to adjacent structures and erosional damage in the vicinity.

There are not many drainage structures or navigable floodgates in the metro
area. The drainage structure are not expected to present any re-opening
problems, but the navigable floodgates are expected to present some serious
problems. These will be discussed in the appropriate area.



2) Pumping Stations - The continued operation of all pumping stations before,
during, and after a hurricane is essential to prevent, control and eliminate
flooding in the protected areas.

The pumping stations are large and complex installations with a number of
mechanical and electrical systems and subsystems which must act together
with each other in order for the entire station to operate. Typicaly, the
following systems are present:

Pumps and intake/discharge piping
Primary power supply
Secondary/backup power supply
Fuel storage and transfer

Vacuum priming

Control systems and panels
Air/water cooling

Transformers

Damage to any of the critical systems or subsystems from wind, rain, debris or
flooding can result in a shut-down of the pump station. Emergency response
action will be directed toward:

Repair of the damages and restoration of operation.

Use of the intake piping, pumps and discharge piping as
siphons until the pumps can be repaired.

Installation of temporary pumping equipment.

The following table is a generalized presentation of potential damages,
preventive measures and emergency repairs.
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Pump Station

Potential Damages

Preventive M easur es

Emergency Repairs

1. Unreinforced

Place shutters outside

New shutters.

Windows :
windows.
2. ggg:";‘ced Rollup | by ce supported braces | New doors.

on doors.

3. Flooded Air Intakes
for Engines

Elevate air intakes.

Drain fluids from engine &
replace. Flush out air vents.
Portable water tanks.

1. Flooded Fuel | Elevate pumps. Portable pumps.
Transfer Pumps
. Waterproof al electrical
2. Elr?g;)i?]: Diesdl connecti_ons & elevate Disassemb_le, drain, clean &
al possible water entry | replace fluids.
openings.
3. Hooded Electric None Disassemble, flush with clean
Motors ' water, use blowers & heaters to
dry. Portable water tanks.
4. Hooded Vacuum Diesel-flush & replace fluids.
Pumps Elevate pumps. Electric-portable pumps.
Portable water tanks.
5. Hooded Control Elevate pands. Disassemble, flush with clean
Panels ) water, use blowers & heaters to
dry. Portable water tanks.
6. Flooded Generators None Diesel part-treat as diesel engine.
' Portable water tanks. Generator
part-treat as electric motor.
10. Loss of Commercial | None. Backup generators.
Power
£ ;grsfice of Weter None. Portable pumps f(_)r use with
canal water for cooling.
12. Submerged Pump Waterproof bearings. Clean & repack bearings.
Bearings/Seals
#?;nks Zubmerged Fuel Elevate vents above | Drain water from tank. Fuel may

Air Intake Vents

flood level & anchor.
Seal all other openings.

be useable or bring in diesel fuel
in tanks.

14. Air Compressors

Elevate compressors.

Portable air compressors.
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3) Levees and Floodwalls - The levees and floodwalls are designed to be stable
against the maximum water levels, i.e.,, water to the top of the levee or
floodwall, applied from the flood side of the protection. In most cases the
project design case is with no load from the land side other than static forces,
resulting in the design safety factor being violated by reverse head conditions.
Many of the levees and flood walls may be severely damaged to the
unanticipated loads from water applied from the land side, i.e., reverse heads.
However, emergency response may be required either to intentionally breach
levees to release impounded floodwater or to repair levees or floodwalls that
have been damaged by erosion or by breaching.

Intentionally breaching of levees or sheet pile floodwall sections can result in
unpredictable damages and may be difficult to repair. Intentional breaching
will only be done if other methods of drainage (floodgates, culverts, pumps,
operating or in siphon mode) are not sufficiently effective.

The location at which to intentionally breach levees, has been carefully
studied considering:

(a) Geologic Conditions - Areas with soil conditions of a clay levee overlying
20 feet of insitu clay soil are considered most likely to react predictably
when a breach is developed. The most desirable locations will have 20
feet or more of clay below the base of the levee, which will likely resist
undesirable deepening and widening of the breach. Areas have been
delineated on the site maps for those zones where clay layers of 20 feet or
more are at the base of the levee. Areas where sand deposits lie within 20
feet of the ground surface will likely produce more of an uncontrolled
crevasse condition, which will be difficult to repair. Many areas of sand
in the near surface beneath the levees and floodwalls exist in the New
Orleans Lake front and New Orleans East aress.

(b) Existing Construction - The levees are generaly constructed of hauled
clay material. Some of the recent levee construction utilizes a geotextile
fabric with seams sewn perpendicular to the levee centerline. Some of the
older levees are reported have steel sheet piling embedded in the levee.
Such locations will be avoided if possible. However the geotextile may
be removed very easily and replaced during closure/repair operations.
Should embedded sheet-pile sections be found in a selected site they can
be driven down, extracted, or otherwise removed from service.

(c) Access - In many cases the most likely access to areas requiring breaching
will be by water via barge and tug. All of the 13 separate areas are
approachable by navigable waterways that under normal circumstances
would provide ready access. However, access by water will require care
due to the likelihood of debris. The tug may push the rake of the barge as
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close as is possible to the levee allowing the degrading equipment to
offload into shallow water at the levee toe.

(d) Repair/restoration - Repair of the levee breach or breaches will be
required once gravity flow drainage has been accomplished and the inside
stage is equalized with the outside stage. Repair of breaches necessarily
includes consideration of the location of any nearby soil stockpile areas,
borrow areas and the ability to partially degrade adjacent levees to obtain
materials for repair. The most probable expedient source will be from
adjacent levee berms or levee crown, since the next critical step in
restoring the area will require tha the lowest areas be pumped drained. The
sites selected for potential breaching should be adjacent to public lands or
underdeveloped lands if it is at all possible to facilitate future repair by the
use of public lands for staging the repair construction. The source of fill
for future restoration of the levees which have been breached could come
from public lands, and/ or the Bonnet Carre Spillway or could be pumped
sand with a clay cutoff. Rock toe dikes and sandbag landside dikes may
be an option with soil contained between these two facilities.

The methods of forming a breach in the flood protection will vary at each
site however the use of explosives could prove difficult especialy if the
levee's clays become saturated by standing water. Saturated and/or
unsaturated clays are not easy to move with explosives. The use of long
boom grade-alls or draglines is recommended in this case.

The levee berm intersection at the shoreline of Lake Pontchartrain in many
cases is armored with rip-rap to prevent erosion of the shoreline by waves.
If the initial breach and resulting flow of water does not erode this
material, it may necessary to remove this materia to facilitate drainage
and water level equalization. If partia levee breaches have been created
by the hurricane during the event, and the area remains partialy flooded,
then these existing breaches may be intentionally widened or deepened to
further drain the area.

Breaching steel sheet pile floodwalls may also be an option in some areas
to provide drainage. The breach may be accomplished either by pulling
the sheets out or by driving them deeper. However, for the most part,
sheet pile floodwalls have been capped with concrete and removal of the
caps under flood conditions would be difficult if not impossible. Sections
of floodwall where breaching is feasible will be studied. In most cases
this will be very dangerous as the floodwalls were not designed for reverse
head loadings and may be at very low safety factors. The added stress of
applying the breaching effort may cause failure of the floodwall resulting
ininjury to those working to perform the breach.
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4) Debris Removal - In the event of complete inundation, there will be
tremendous amounts of debris created by the combination of hurricane winds,
inundation and waves. The presence of large amounts of debris will be a
major obstacle to unwatering operations.

Once pumping stations have been made operable, debris removal in the
vicinity of the intakes for pumping stations will be necessary to alow the
pumps to operate. Remova of small debris will be accomplished by the
motorized mechanical rakes on the trash racks supplemented as needed by a
dragline with clamshell bucket. If flooded, the electric motors on the rakes
must be replaced or reconditioned. Generator will supply emergency power.
Disposal of the debris removed from the intakes will be by use of front-end
loaders and dump trucks. The debris will be moved away from the pump
station and dumped as close nearby as possible either on the landside or
floodside levee berms and slopes.

As the water level is lowered to the point that emergency vehicles can travel
on highways and streets, debris removal will be expanded to the clearing of
drainage canals, bridges and culverts. Remova will be accomplished by
draglines with clamshells buckets, gradealls, front-end loaders, dump trucks
and other appropriate equipment. Disposal of the debris removed will be by
disposal in landfill or by burning. Temporary stockpile areas may be used.

The After Action Report for Hurricane Betsy (Appendix E, Pg. 17-26 and
42-48) contains a discussion on debris removal problems and operations after
that storm.

5) Emergency pumps — The pumps and motors/engines at the many pumping
stations are so large and specialized that the pumping stations do not have
gpares and they are not available “off-the-shelf”. In most cases, it will be
necessary to repair/rehabilitate the existing equipment and get it back in
operating condition.

If the pumps in an area have been flooded and are unable to operate, then
emergency pumping capability will be required to unwater the area. This
equipment will be hydraulic dredges, pump barges, temporary pump platforms
with off-the-shelf pumps and motor installed or similar. Appendix E, After
Action Report for Hurricane Betsy, pages 32-35, discusses emergency pumps
used after that storm.

d) Coordination Requirements — Emergency response actions for unwatering
flooded areas must be coordinated as appropriate, with:

=  Emergency Operations center (EOC), New Orleans District
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= The cooperating agencies/offices identified in the Emergency Operation Plan
(EOP)) of the New Orleans District

= Parish governments, drainage districts and emergency operations centers
=  Municipa governments

= Public utilities

Current information for coordination purposes will be available from:
= Emergency Operations Center (EOC), New Orleans District

= Louisiana Office of Emergency Preparedness

Parish Emergency Operations Centers
Specific assessments of each of the 13 separate protection loops follows. All

emergency response actions that are taken must be fully coordinated with all
affected local, parish, state and Federal agencies.
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9. East Bank Area

A. Area E-1 — Saint Charles Parish, East Bank
1) Description

a) Genera - Theareaisshownonplate 1. Theareaislocated in St. Charles
Parish, has aland area of 17.2 square miles and a population of 22,000 people.
Area E-1 is essentially alow density residential community with a small business
district along U.S. Highway 61. It is generally bounded by St. John the Baptist
Parish on the west, Lakes Pontchartrain on the north, Jefferson Parish on the east
and the Mississippi River on the south.. Topography is flat with ground
elevations ranging from +12 feet NGV D on the aluvial ridges along the
Mississippi River to —2 feet NGV D near the locally maintained levee south of
Lake Pontchartrain. Approximately 25 percent of the developed areais below sea
level.

b) Levees and floodwalls - Because the Federal Project is under construction, but
not complete, no additional data has been prepared for St. Charles Parish for this
document.

E-1-P1



B. Area E-2 - JEFFERSON PARISH EAST BANK

1) Description

a) Genera - Theareais shown on plates 1 and E-2. The areaislocated in
Jefferson Parish, has aland area of 47.9 square miles and a population of 261,000
people protected from hurricane storm surge by levees and floodwalls. Area E-2
is essentially a high-density residential community with a small business district
with high rise buildings along Causeway Boulevard from Veterans Highway to
the lake. In addition, thereis an industrial area near the Huey Long Bridge and
the Mississippi River and a few buildings of 5 to 10 stories height scattered
throughout the area. St. Charles Parish generally bounds it on the west, Lake
Pontchartrain on the north, Orleans Parish on the east and the Mississippi River
on the south.. Topography is flat with ground elevations ranging from +12 on the
aluvial ridges along the Mississippi River to -8 in the interior of the area.
Approximately 70 percent of the area is below sealevel.

b) Levees and floodwalls - The areais protected by 28.9 miles of levees and
floodwalls as indicated in Table E-2-1 below. Of this protection, 0.42 miles
(segments 1, 2, and 3) were locally constructed. The segments described begin at
Mississippi River and the St. Charles Parish line and proceed clockwise around
thearea. The controlling (lowest) elevation for each segment is shown. The
controlling elevation for the entire areais +5.0 feet NGV D located in segment 1.
A storm surge height that exceeds this height at this location will begin to flood
AreaE-2. However because the height varies along the levee reach and the length
is short, flooding will not be extremely rapid and stages will have to persist for a
long time to flood the entire area. Segment 3, (U.S. Highway 61, Airline Drive)
also has a controlling elevation of +5.0 feet NGV D, but is short and can be
sandbagged to a higher elevation, probably +10 feet NGVD.

Table E-2-1
Area E-2: Jefferson Parish East Bank
L evees and Floodwalls

Design | Controllin
ilet?rrr?k?; Description Type I(‘n(:ﬂgg)] Elevatgi]on Ele-vationg Remarks
(ft NGVD) | (ft NGVD)
1 MRL to Railroad Natural Contour 0.20 50-75 5.0
2 Floodwall Steel |-Wall 0.20 10.0 10.0
3 Airline Hwy Concrete 4 Lane 0.02 5.0 5.0 sandbagged
4 Jeff/St. Charlesline Clay Levee 1.00 14.0 14.0
5 Jeff/St. Charlesline Floodwall 3.30 135 135
6 Lakefront Floodwall 0.50 17.0 17.0
7 Reach-1 L evee/Floodwall 2.00 16.5 15.0 clay
8 Pump Sta# 4 T-Wall 0.40 17.0
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9 Reach-2 Levee 1.50 16.5 15.0 geotextile
10 Pump Sta# 3 T-Wall 0.10 12.0

11 Reach-3 Levee 2.30 16.5 145 geotextile
12 Pump Sta# 2 T-Wall 0.20 125

13 Reach-4 Levee 1.50 16.5 155 geotextile
14 Reach-5 L evee/Sheetpile 2.00 145 145 geotextile
15 17th St. Cana West Floodwall 230 |14.0-15.0 14.0

16 MRL Levee 114 |17.0-220 17.0 clay

Total Length 28.9 Miles

Segment 1 thru 5 extends from the main line Mississippi River levee (MRL)
to the lakefront.

Segment 1 Extends from MRL through the railroad tracks. There are no
levees or dikesin this area.

Segment 2 Isashort steel sheet pile segment between the railroad and Airline
Drive (Hwy 61).

Segment 3 Is Airline Drive. The roadway is sandbagged as storms approach.

Segment 4 s an earthen levee extending from Airline Dr. to an ungated
railroad crossing which is sandbagged as storms approach. The
levee continues on behind the Moisant Airport and tiesinto a
concrete floodwall a the North side of the airport runway.

Segment 5 Isaconcrete T-Wall atop alow levee that extends to the lakefront.

Segment 6 thru 14 Consists of all clay levees, geotextile reinforced (at El. +4
& +5) clay levees, concrete floodwalls, 3 vehicular floodgates,
steel sheet pile floodwalls, and 4 major pumping stations with
discharge lines being passed through concrete T-Walls that parallel
the lake front.

Segment 15 Isthe return protection between the lake and MRL. It consists of
aconcrete floodwall on top of an all clay levee. It paralelsthe 17"
Street Canal that separates Jefferson Parish and Orleans Parish. It
tiesinto Pumping Station No. 6, which forms part of the Orleans
East Bank cell. The Hoey’s Basin (drained by Pumping Station
No. 6) local levee and ridge ties back to the MRL.

Segment 16 Isthe East Jefferson Levee District Mississippi River levee. This
segment closes the South side of the cell. The leveeisan all clay
levee with an asphalt bike path on the 10" wide crown. It extends
from the Orleans Parish line to the St. Charles Parish line.

Pertinent details are tabulated in Table E-2-1.
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c) Gravity drainage Structures— There are atotal of 13 structures. Therearea
total of 9 floodgates in the protection system that provide for pedestrian, roadway
and railroad access. These floodgates are not expected to be effective for
drainage as the sill elevations are all higher than the expected elevation of the
impounded waters (+5.0 feet NGV D). Pertinent details on the floodgates are
tabulated in Table E-2-2 below. Two additional floodgates are proposed for
construction at Bonnabel Boulevard and Orpheum Avenue. There are 2 gravity
drainage culverts that drain Hoey' s Basin (a small segment of Area E-2) into the
17" Street Canal in Orleans Parish. These culverts are: a 10 ft. by 30 ft. box near
Hwy 61equipped with sluice gates; and a 60 inch circular pipe near the
confluence of the 17" Street and Palmetto Canals. Sluice gates on the box culvert
were installed in the early 1960’ s but have never been operated.

TableE-2-2
Area E-2: Jefferson Parish East Bank
Gravity Drainage Structur es

OPENING GATE

LOCATION GATE # TYPE (Feet) ELEVATION TYPE
Return levee @ Veterans 1 Swing 6x9 sill 5.1 Pedestrian
Return levee @ Esplanade 2 Swing 75x9 sill 6.1 Pedestrian
Return levee @ corner 3 Swing 20x5 sill 12.0 Road
\Williams Blvd. 4 Bottomroller] 60 x 4.5 sill 10.0 Road
Pump Sta. #4 5 Swing 22X 7 sill 10.0 Road
Bonnabe! (proposed) 6 Swing Road
Hoey Canal @ 17" St Canal NA NA 5.0 diam. Invert culvert
Hoey Canal @ 17" St Canal NA Sluice 30x 10 Invert culvert
Orpheum Ave. (proposed) 7 Swing 24 x 4.5 sill 9.0 Road
North side of Veterans bridge 8 Swing 5x7 sill 7.5 Pedestrian
South side of Veterans bridge 9 Swing 5x6.5 sill 8.0 Pedestrian
|- 10 10 Dbl. swing | 10.5x 3 sill 11.5 Road
Pump Sta. #6 11 Swing RR

d) Pumping stations - There are 7 pumping stations that drain the protected area.
Six of these are operated by Jefferson Parish Drainage Department and one, P.S.
N#6, by the New Orleans Sewerage and Water Board. The locations of the
pumping stations are shown on plate E-2 and pertinent details are tabulated in
Table E-2-3 below. Inaddition, several smaller pumps assist gravity drainage
within the protected area, but none of these gets water past the protection levees.
Note: Additional detailed information in the pumping stations, if available, is
contained in Appendix B and the New Orleans District Emergency Data
Container ("Black Box").
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Table E-2-3
Area E-2: Jefferson Parish - East Bank
Pumping Station Summary

Slab El Pump

hflgp Name lgﬂ/lahn' Latitude | Longitude | (Est ft) | Flow | No. I_Dl_u?g I?rrl\éeer Iar_'ezq)
NGVD |(cf9)* |Pump Y Y
5.3
P4 |PSA-DUNCAN oish Fort | 30.03850 | -90.2451 | -05 |4800| 6 | V/H | DIE | 60
3.6
PS3— .
P-3 + |SpanishFort [30.03213| -90.2191 | 6 [3400| 8 | H | D
Elmwood
PS2— .
P2 | s |SpanishFort [30.02017| -90.1802 | 7 3040/ 6 | V/HH | D/E | 60
sl 0.1
P-1 +  |SpanishFort |30.01855| -90.1453 | 3.6 |3750| 5 | V/H | D/E | 60
Bonnabel 71
®5 P55~ |Bomnet Carre|30.01140| -90.2789 | 106 |900| 3 | v | E | 0
Parish Line
CS-PS|Cand Street |New Orleans| 29.99092 | -90.1250 | 3 | 176| 4 | V | E | 60
OP-6 |PS6 * New Orleans | 29.98603 | -90.1240 | 3.6 |9480| 15 |V/HIC| E | 25

2)

* -- Total station capacity
V — Vertical pump

H — Horizontal pump

C — Centrifugal pump

D -- Diesel engine

E -- Electrical engine

- Additional information in Appendix B

Potential flooding

The controlling elevation for the levees and floodwalls protecting thisareais 5
feet NGVD. Thelowest ground elevation in the interior is about — 8 feet NGVD.
The ponding of storm surge may range anywhere between these two extremes.
Stage - storage relationship is shown in Figure E-2-1 below. In the event of
catastrophic flooding the area may experience storm surge water elevationsin
excess of 20 feet NGVD. Within afew hours after storm passage water levelsin
the levee areas would recede to the elevation of the top of the levees, about + 14
feet NGVD, unless failure of alevee or floodwall occurred. Following this, the
water elevations will recede more slowly by gravity drainage through levee
segments 1, 2, and 3. Within afew days if unattended, water levels would recede
to elevation +5, the lowest elevation along the line of protection at the natural
contours near the Mississippi River. If levees and floodwalls remained intact,
water depthsin low area could be as deep as 13 feet after the storm.  Within 72
hours after passage of the storm water levelsin Lake Pontchartrain would recede
to anormal high level of +3 to +4 feet NGVD. Lake level most likely would
remain above normal for another 1-2 weeks while marshes surrounding the Lake
drain their surcharge of flood water. A stage-storage curve for Area E-2 is shown
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in Figure E-2-1. A detailed discussion of drainage after inundation is contained in
Appendix C. Pumping stations in the aftermath of such a catastrophic event could
not operate normally without extensive repairs, but might be capable of siphoning
water from the interior drainage canals, if debris can be kept clear of the intakes.

3) Emergency Response Plan
a) Leveesand floodwalls - The most likely location for damage is at the
controlling locations (lowest spots) that have been previoudly identified.
These are where overtopping will occur first and last longest. Damages may
range from minor levee erosion to complete breaches. Failure may occur
from reverse heads. Erosion around floodwalls may occur. Intentional levee
breaches will be constructed within the reaches shown in levee segmentsin
the lakeshore levee.
FigureE-2-1
Area E-2 - Jefferson Parish Eagt Bank
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The breaches may be built to a combined width of 600 feet at an elevation of
+ 2 feet NGV D by means of mechanical equipment. Accessto the areawill
be via levee berm on the flood side of the levees wherever practicable, by
barge, or by helicopter airlift as the situation demands. In the event that
breaching of the line of protection is necessary, drainage of most of the areato
lake level will take one or more days depending upon the width of the breach.
See Appendix C. Thiswould leave the interior stage at +4 to +1.5 depending
upon the lake stage. If the breach can remain open until lake levels return to
normal, interior elevations for those areas that can drain freely into the lake
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will reach about 1.5 feet. On the east bank of Jefferson Parish the land
generaly slopes from the river toward Lake Pontchartrain. With the
exception of Hoey’ s Basin, most floodwater in the parish can drain by gravity
through the existing drainage culverts and canals toward the pumping stations
located along the lakefront. 1f debris clogs the normal flow path, removal of
the obstruction or breaching of the roadway or other obstruction must be
pursued. Elevated roadbeds, such as|-10, US 61and it’s parallel railroad bed,
US 90, and Causeway, and the filled area encompassing the N.O. International
Airport can create such obstructions to flow.

(1) Immediate interim repair of levee breaches and levee erosion will be
by use of material obtained from degrading of adjacent levee sections.
The levee breaches will be repaired to an interim grade of 3 feet above the
average annual high water or to about elevation +7 feet NGVD.

(2) Emergency construction contracts will be awarded to fully restore the
levees and floodwalls from the initial interim repair condition. These
contracts will be based on post-event field inspection and surveysto
identify damaged areas. They will include the replacement of all degraded
levee material used during interim repairs.

b) Vehicular and Railroad Access - There are five vehicular floodgates in this
area. From a drainage standpoint the sill elevation istoo high to be very
effective. Reopening with areverse head must be done carefully, with expert
use of small explosive charges to blow open the gate latches. Access will be
by road, (from the outside), boat or helicopter. Sandbags used to close off
Airline Highway (U./S. 61) and the ICRR at the Jefferson Parish — St. Charles
Parish Line may be removed to facilitate drainage of Area E2. Emergency
interim repairs with crushed stone and gravel will be necessary to repair
roadways damaged by erosion due to floodgate failure or reopening under
reverse head. An emergency contract will be required after the storm event to
repair damaged floodgates and roadways.

¢) Drainage Structures - There are 2 drainage structuresin area E-2 in Hoey's
Basin. Reopening is not expected to present any problems other than access.
Access may be by boat, truck or helicopter. Hoey’'s Basin is a separate
drainage area surrounded by alluvial ridges; the area normally drainsinto the
17" Street Canal. The Mississippi River alluvial ridge surrounds Hoey’s
Basin to the south and Metairie ridge to the north and west. It drains toward
the east via several culverts into the 17" Street Canal. From the canal this
drainage is discharged into Lake Pontchartrain by Orleans Pumping Station
No 6. Inthe event of loss of Pumping Station No.6 this area will remain
flooded to a height equal to the lowest elevation of the surrounding ridges,
about +3, or drain by gravity into some of the lower areas of portions of New
Orleans to which it is connected by the 17" Street and Palmetto Canals. To
drain this area more, all or part of Pumping Stations No. 6 will have will have
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to be restored into operation, or a breach will have to be made in the 17"
Street Canal along the line of protection at Orleans Parish Pumping Station
No. 6.

d) Navigation Structures - There are no navigation structuresin area E-2.

€) Pumping Stations- There are seven pumping stations in the area. Six of the
seven stations were visited. Of these, the most susceptible to damage from
interior flooding is Pump Station #4, which can only withstand flooding to
elevation -0.3 feet NGVD. Pump Station #5 is the least susceptible to damage
and can withstand flooding to elevation 12.0 feet NGV D.
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C. Area E-3— New Orleans M etro (East Bank)

1) Description

a) General - The area is shown on plate 1 and on plate E-3. The area is
located in Orleans Parish and is generaly bounded by the Jefferson-Orleans
parish line on the west, Lake Pontchartrain on the north, the Inner Harbor
Navigation Canal on the east and the Mississippi River on the south.

Topography is flat with ground elevations ranging from +12 feet NGVD on
the aluvia ridges along the Mississippi River to —8 feet NGVD in the interior

of the area. Approximately 50 percent of the area is below sea level. The
surface area is 39.4 square miles and the population is approximately 328,000.

This is the most highly developed and populated area in the metro area. It is
the heart of the city, containing the central business district, many high-rise

buildings, the Louisiana Superdome and the historic French Quarter. Along

the Mississippi River is a highly developed industrial and port area.

b) Levees and floodwalls - The area is protected by 34.9 miles of levees and
floodwalls as shown on plate E-3 and as indicated in tabulation E-3-1 below.
The segments described begin a Pump Station #6 on the western side and
proceed clockwise around the area. The controlling (lowest) elevation for
each segment is shown. The controlling elevations for the entire area are
located in segment 2 (+13.5 feet NGV D) and segment 9 (+13.0 feet NGVD) A
storm surge height that exceeds these elevations at these locations will
inundate this area.

Table E-3-1
Area E-3: New Orleans Metro (East Bank)
L evees and Floodwalls

Design Controllin
?\le&mfg Description Type (er}g;? Elevatgijon Ele'\/ationg Remarks
(ft NGVD) | (ft NGVD)
1 17th St. Canal East Floodwall 2.30 14.0- 15.0 14.0
2 Orleans Lakefront Floodwall/levee 1.60 135-18.0 135
3 Orleans Canal West Floodwall 2.30 13.5-145 14.2
4 Orleans Canal East Floodwall 2.40 13.5-145 14.4
5 Orleans L akefront Levee 1.50 175 175 clay
6 London Ave Canal West |Floodwall 2.50 14.0 14.0
7 London Ave Canal East  |Floodwall 3.00 14.0 14.0
8 Orleans Lakefront Levee/l-wall 2.30 17.5-18.0 175
9 IHNC - West Levee Floodwall/levee | 5.60 13.0-14.0 13.0
10 |MainLine Mississippi Foodwall/levee | 11.4 225-25.0 225
Tota Length 349 Miles
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Segment 1 through 9 begin from the Orleans Pumping Station No. 6,

Segment 1

follow the 17" Street Candl, lakefront, Orleans Avenue Candl,
London Avenue Canal, and Inter Harbor Navigation Canal, and
end at the IHNC Lock.

This return, protection levee separates the Jefferson Parish East
Bank cell from the Orleans East Bank cell. It parallelsthe 17 ™ St.
Canal, between Pumping Station No. 6 and the lakefront. Hoey's
Basin, alocal levee and ridge, is drained by Pumping Station No.
6 and ties this segment back into the Main Line Mississippi River
project. Included in this segment is arailroad gate, waterproofed
bridges, and bridges sandbagged during storms.

Segment 2 This segment runs parallel to the lakefront and consists of earthen

Segment 3

Segment 4

Segment 5

Segment 6

Segment 7

Segment 8

levees, floodwall, concrete T-Walls, and numerous vehicular
traffic gates.

Extending from the lakefront to Pumping Station No. 7, while
running parallel to the Orleans Avenue Candl, is a floodwall atop
a low, earthen levee. Also included in this segment are
waterproof bridges.

This segment runs parallel to the Orleans Avenue Cand from
Pumping Station No. 7 to the lakefront. Included in this segment
are waterproof bridges.

Thisis an all earthen levee pardldl to the lakefront running from
the Orleans Avenue Canal to the London Avenue Canal. This
levee dso ties into the a 30 foot, navigable floodgate located
several thousand feet above the mouth of Bayou St. John.

This is a segment consisting of a levee topped with floodwall
running along London Avenue Canal from the lakefront back to
Pumping Station No. 3. It contains severa waterproof bridges,
bridges sandbagged during storms, and arailroad gate.

Running from Pumping Station No. 3 pardlel to the London
Avenue Canal, past Pumping Station No. 4 to the lakefront, is a
floodwall atop a levee. Included in this section are numerous
waterproof bridges, bridges sandbagged during storms, and a
ralroad gate.

This segment is made of levees and |I-Walls running paralldl to

the lakefront from the London Avenue Canal to the Inner Harbor
Navigation Canal.
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Segment 9 Along the west Inner Harbor Navigation Canal runs concrete |-
Walls atop low, clay levees and concrete T-Walls broken by
numerous vehicular and railroad gates.

Segment 10 The Orleans East Bank cell located in the Orleans East Levee
Digtrict is closed on the south side by this segment consisting of
the Main Line Mississippi River levees and floodwalls extending
from the Jefferson Parish line to the Inner Harbor Navigation
Lock. The protection consists of clay levees, floodwalls atop
levees, T-Walls, and numerous vehicular and railroad gates.

c) Gravity drainage structures - There are a total of 55 structures in the
protection system. Of these 52 access floodgates provide for vehicular,
rallroad or pedestrian access. There is one floodgate that provides for
navigation access and there are two gated drainage structures. In the event
that floodwater is impounded in the protected area, opening these structures
may provide gravity drainage through the openings. Pertinent details are
tabulated in Table E-3-2 below.

Table E-3-2
Area E-3: New Orleans Metro - East Bank
Gravity Drainage Structures
OPENING | ELEVATION
LOCATION GATE # TYPE (W x H) (ft NGVD) GATE TYPE
17th Street Canal, Orleans side:
North Side of Veterans 12 |swing 5x8 sl 6.5 Pedestrian
bridge
Sb‘:inges'de of Veterans 13 |swing 5x 7 §ll75  |Pedestrian
Pump Sta. #6 14 |Swing 22' x 4.59' sill 9.98 RR
Orleans Parish West, Orleans M arina ar ea:
Lake Ave. 1 |Swing 12'x 7.5 sl 3.0 Road
Lake Ave. 2 |Swing 24'x 6.5 sl 4.0 Road
Lake Ave. 3 |Swing 24'x 6.5 sl 4.0 Road
Lakeshore Drive 4 Bottomroller | 60'x 6.75 sl 6.75 Road
Pontchartrain Drive 5 |Swing 30'x 4.5 sl 9.0 Road
Topaz St. 6 |Miter 38'x9.75' sl 7.75 Road
L akefront:
Marconi Dr. 7 Miter 38'x5.2 sl 12.3 Road
Bayou St. John SG1 |Sector gate 30'x24.5 Inv. -8.0 Navigation
. 2@3dia & .
Bayou St. John SG2 |Sluice gates 1@2 dia Inv.-3.0 Drainage
Elysian Fields Ave. 7a |Swing 30'x 6.25' sl 13.0 Road
Elysian Fields Ave. 7b  |Swing 30'x7.5 sl 13.0 Road
Elysian Fields Ave. 7c  |Swing 30'x 6.25' sl 13.0 Road
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Leroy Johnson near

Secirook bridge 8  |Miter 34'x 5.9 sl 11.6 Road
Entrance to Reserve base . : \ )
off of Leroy Johneon 9 |swing 22'x5.75 sll11.75  |Road
Flonce Rl near Hayne 10 |swing 30x45 sll95  |Road
RR near Seabrook bridge 11 |Swing 33x7.35 sill 7.65 RR
Boat launch road 12 |Swing 28x5.25 sl 9.75 Road
London Ave. Outfall Canal:
Leon C. Simon (east side) 42  |Swing 5x79 sl 6.5 Pedestrian
Pump Sta. #3 (east Side) 43 |Swing 343x2.87 sil11.13  |RR
Pump Sta. #3 (west side) 44 |Swing 343x2.72 sil1128  |RR
Orleans Parish West, IHNC West L evee:

Near [HNC lock 13 g‘l’leerrhead 20x 12 sl 2 Road
Near N. Robertson 14 %/l:head 20% 10.75 sl 3.25 Road
Under Claiborne bridge 15 |Swing 17x 8.9 sl 5.1 RR
South end Galvez St wharf | 16 g‘l’grhead 20% 8.9 sl51  |Road
South end Galvez St wharf | 17 |Swing 17x12 S 20 RR
Near Galves St. 18 %/l:head 30x12.4 sil 1.6 Road
Loading dock J&L Stedl 19 ga'I”eged flap | 78x57 sll883  |Dock
L onestar Cement 20 %/l:head 18x 9.7 sill 4.3 RR
L onestar Cement 21 %/l:head 15x 6.75 sl 7.25 Road
L onestar Cement 22 %/l:head 20X 6 sill 8.0 RR
L onestar Cement 23 %/l:head 20X 6.25 sl 7.75 Road
N. Dorgenois . 24 |Overhead 20X 7 §ll70  |Road
Florida Ave wharf 25 |Swing 17x 9.8 sl 4.2 RR
Florida Ave wharf 26 g‘l’leerrhead 20% 6.8 11725  |Road
Florida Ave wharf 27 g‘l’leerrhead 20x 11.25 sl1275  |Road
'\t')‘r’igge"f Fa. Ave near 28  |Bottomroller| 45x 2.6 sll1141  |Road
North of Fla. Ave 29 Bottom roller 45x 3 sl 11.0 Road
North of Fla. Ave near . )

ki 30 |swing 17X 9.65 sill 4.35 RR
Benefit St. 30a g‘l’leerrhead 39% 9.43 §l150  |Road
Benefit St. 30b g‘l’leerrhead 39% 9.43 §l150  |Road
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France Rd. near Almonaster | 31 %/leérrhead 17x10.4 sll 3.6 RR
Betwgen Almonaster & Old 2 Overhead 325%85 Sl 55 RR
Gentilly roller
0ld Gentilly Rd. 33 |Overhead 30X 8.75 §ll525  |Road
Between Hwy. 90 & 1-10 34 |Swing 225x 43 sl 9.7 RR
Between Hwy. 90 & 1-10 35 |Swing 22x3 sl 1.0 |Road
Between Hwy. 90 & 1-10 36 |Swing 22x3 sl 1.0 |Road
Between Hwy. 90 & 1-10 37 |Swing 22x3 sl 1.0 |Road
Overhead .
France Rd. north of Hwy 90| 38 roller 17 x 6.65 sill 7.35 RR
France Rl north of Hwy 90| 30 | rerned 20 X 6.55 §ll7.45  |Road
Florida Ave. Complex (west):
Florida Ave q0  |Overhead 40x 12.4 sll16  |Road
F(':‘;:']glaA"e' Drainage 3 |Sluicegates |2@125x13| Inv.-26.68 |Drainage
F;Ff/éua north of Florida 41 |swing 315x6.4 s17.6  |RR

(1) There is one navigation access structure located in Bayou St. John,
near it’s junction with Lake Pontchartrain (Lakefront Area). The structure
is 30 feet wide with a sill elevation of —8 feet NGVD and is closed with 2
electrically operated sector gates. Additional details on this structure are
contained in the New Orleans Emergency Data Container.

(2) There are also two drainage structures. One structure is immediately
adjacent to the Bayou St. John sector gate structures (see above). It has 2
— 36 inch diameter culverts and 1 — 24 inch diameter culvert, al with a sl
elevation of —3 feet NGVD and manually operated gates. The other
drainage structure is near P.S. #19 (levee segment 9) and has 2 — 12.5' x13’
box culverts with a sill elevation of —26.7 feet NGVD. Additiona details
on the drainage structures is in the New Orleans District Emergency Data
Container.

d) Pumping stations - There are 10 pumping stations that drain the protected
area. The location of the pumping stations are shown on plate E-3 and
pertinent details are tabulated in Table E-3-3 below. The pumps are operated
by the New Orleans Sewerage and Water Board. Six of the pumps on the
perimeter evacuate the water over or through the protection system. The
remaining four in the interior assist gravity drainage to reach the perimeter
stations.
available, is contained in Appendix B and in the New Orleans District
Emergency Data Container ("Black Box").

Note: Additional detailed information on the pumping stations, if
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Table E-3-3

Area E-3: New Orleans M etro - East Bank

Pumping Station Summar
MapID| Name |15Min. Quad | Latitude |Longitude SngstEflte)N o Ptlr%p ';‘;rgg DTr)'/‘F’)eer i
NGVD |(CFS)
OP-12 | PS12 Spanish Fort {30.02096 (-90.1139 36 (1000 | 1| H E 25
OP-4 | PS4 Spanish Fort {30.01611 (-90.0676 24 |3680 | 6 | VIH| E |25/60
OP-7 | PS7# | New Orleans |29.99424 |-90.1010 38 |2690 | 5 | VIH| E |25/60
OP-3 | PS3# | New Orleans |29.98836 |-90.0680 41 (4140 | 7 | HIC | E |25/60
OP-6 | PS6# | New Orleans |29.98693 |-90.1240 36 |9480 | 15 |V/HIC| E 25
OP-5 | PS5 New Orleans {29.98011 |-90.0191 36 |2260 | 7 | HIC| E 25
OP-19 | PS19# | New Orleans |[NA NA 126 (3770 | 5 | VIH| E 60
Mont | Monticello [ New Orleans |NA NA NA 99 3 \ E 60
OoP-2 | PS2 New Orleans {29.96854 |-90.0839 36 3190 | 7 |V/HIC| E 25
OoP-1 | PS1 New Orleans {29.95417 |-90.0986 36 4640 | 10 | VIH | E |25/60

# -- Additiona information in Appendix B

2)

3)

Potential flooding

The controlling elevation for the levees and floodwalls protecting this area is
+13.0 to 13.5 feet NGVD. The lowest ground elevation in the interior is about
—8 feet NGVD. Hurricane storm surges may exceed +20 feet NGVD in this
area. Resdua flooding elevation may range anywhere between these two
extremes. Stage - storage relationship is shown in Figure E-3-1 below. A
detailed discussion of drainage after inundation is contained in Appendix C.

Emer gency Response Plan

a) Levees and floodwalls - The most likely location for damage is at the
controlling location(s) (lowest spots) that have been previoudy identified.
These are where overtopping will occur first and last longest. Damages may
range from minor levee eroson to complete breaches. Erosion around
floodwalls may occur and failure may occur with reverse heads. Intentional
levee breaches may be constructed within the reaches shown on plate E-3 in
levee segment(s) 2 and 9. The breaches may be constructed to a combined
width of 500 feet and a depth of cut elevation of +2 feet NGVD by means of

E-3-P6




FigureE-3-1
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dragline or backhoe. Access to the area will be via levees, by water from
Lake Pontchartrain or IHNC or by helicopter. Immediate interim repair of
levee breaches and levee erosion will be by use of materia obtained from
degrading of adjacent levee sections, by sandbags or by use of temporary steel
sheet piling. The levees breaches will be repaired to an interim grade of 3 feet
above the average annual high water or to about elevation +7 feet NGVD.
Emergency construction contracts will be awarded to fully restore the levees
and floodwalls from the initial interim repair condition. These contracts will
be based on post-event field inspection and surveys to identify damaged areas.
They will include the replacement of all degraded levee material used during
interim repairs.

a) Vehicular and Railroad Access - There are 52 vehicular and RR floodgates
in this area. The most effective locations, from a drainage standpoint are in
levee segments 2 and 9. Reopening with a reverse head must be done
carefully, with expert use of small explosive charges to blow open the gate
latches. Many of the gates in this area, particularly the overhead roller type,
will likely fail if they are subjected to any appreciable reverse head. Access
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b) will be by road, (from the outside), boat or helicopter. Emergency interim
repairs with crushed stone and gravel will be necessary to repair roadways
damaged by erosion due to floodgate failure or reopening under reverse head.
An emergency contract will be required after the storm event to repair
damaged floodgates and roadways.

c) Drainage Structures - There are 2 drainage structures in this area
Reopening is not expected to present any problems other than access. Access
may be by boat, truck or helicopter.

d) Navigation Structures - There is 1 navigation structure in the area. (Bayou
St. John)  This structure is wide enough and deep enough to provide
significant gravity drainage. However, the control house for the gate
operating machinery will begin to flood at an interior water elevation of +4.5
feet NGVD and the operating machinery will begin to flood at +11.7 feet
NGVD. If this area is inundated, the structure will require
repair/rehabilitation before it can be reopened. Also, reopening the structure
may result in high velocities through the structure and may cause severe scour
near the structure.

e) Pumping Stations - There are 10 pumping stations in the area. The most
susceptible to damage from interior flooding is Pump Station # 19, which can
only withstand flooding to elevation 6.6 feet NGVD. Pump Station # 7 isthe
least susceptible to damage and can withstand flooding to about elevation 11.6
feet NGVD.
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D. Area E-4A — Orleans Parish East Bank — New Orleans East - Citrus

1) Description

a)

b)

Genera - The areais shown on plate 1 and plate E-4A. The areaislocated in
Orleans Parish east of the Inner Harbor Navigation Canal (IHNC), between
the Mississippi River Gulf Outlet (MRGO) and Lake Pontchartrain. It hasa
land area of 32.3 square miles and a population of 89,500 people protected
from hurricane storm surge by levees and floodwalls. Area E-4A is essentially
a high-density residential community with an industrial area along the IHNC
and the MRGO and a few buildings of 3 or more stories in height scattered
throughout the area. It is generaly bounded by the IHNC on the west, Lake
Pontchartrain on the north, Bayou Sauvage Wildlife Area on the east and the
MRGO on the south. Topography is flat with ground elevations ranging from
+5 feet NGV D aong Gentilly Road (US 90) to -7 feet NGV D in some of the
residential areas. Approximately 75 percent of the areais below sealevel.

L evees and floodwalls - The area is protected by 31.0 miles of levees and
floodwalls asindicated in Table E-4A-1 below. The segments described
begin at MRGO and the IHNC and proceed clockwise around the area, along
the lakefront to Paris Road. From there local levees proceed south to
Interstate 10 then East to the Maxent Canal and south to the MRGO, where
Federal levees resume westward along the MRGO to the IHNC. The
controlling (lowest) elevation for each segment is shown in Table E-4A-1.
The lowest exterior levee elevations for Area E-4A are located in segments
1,2,3,and 5 (13.0 — 13.5feet NGVD). A storm surge height which overtops
Area E-4B to the east and floods that area higher than +5 feet NGV D will also
inundate thisarea. The lowest protection offered by exterior leveesin Area E-
4A is along the MRGO/GIWW.
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Table E-4A-1

Area E-4A: New Orleans East (Citrus)
L evees And Floodwalls

Design |Controllin
IS\leL?mmbe;t Description Type (Lne1?|gets? Elevat%on Ele'vationg Remarks
(ft NGVD)| (ft NGVD)
Embed Sheet
1 IHNC-East Pile/Eloodwall 2.75 13.0-14.0 13
2 NO Lakefront Floodwall 1.20 135 135
3 Citrus Lakefront Levee/Floodwall 1.03 145 135
4 Citrus Lakefront Levee 3.80 14.0 14 Clay
5 Lincoln Beach Embed Sheetpile 0.31 135 135
6 Citrus Lakefront Levee 051 14.0 14 Clay
7 Local Interior Levee Levee 8.20 3.0 3 Clay
8 NO East Back Levee Levee 2.00 175 175 [Clay
9 Michoud Canal Levee/Hoodwall 2.03 20.0 20 Clay
10 Michoud Canal Levee/Hoodwall 1.75 18.0 18 Clay
11 Citrus Back Levee Levee/Hoodwall 7.45 14.0-18.0 14 Clay
Tota Length 31.0 Miles
Segment 1 Extends from the GIWW to the New Orleans Lakefront and runs

Segment 2

Segment 3

Segment 4

Segment 5

Segment 6

Segment 7

parallel to the Inner Harbor Navigation Canal (IHNC). This
segment has levee with embedded sheetpile in the area close to
the GIWW and floodwall as the protection nears the lakefront.

Extends from the IHNC past New Orleans Lakefront Airport.
Extends from New Orleans Lakefront Airport to approximately
1/4 mile past the St. Charles pumping station. The flood
protection includes the floodwalls that are below the newly
constructed road crossings near the riverboat and Downman
Road.

Extends from approximately 1/4 mile east of the St. Charles
Pumping Station to the local interior levee.

Is areach of embedded sheetpile in front of Lincoln Beach.

Extends from the floodwall at Lincoln Beach to the local interior
levee.

Isthe local interior levee that extends from the lakefront levee to
the pumping station on the GIWW.
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Segment 8 Extends from the pumping station on the GIWW and runs parallel
to the GIWW to the Michoud Canal

Segments 9 & 10 Consist of a combination of levee with floodwalls and runs
parallel to the Michoud Canal.

Segment 11 Extends from the Michoud Canal to the IHNC. It consists of
earthen levees except for floodwalls near the three pumping
stations which are located in this segment and several small
reaches of levee with embedded sheetpile.

c) Gravity drainage structures - There are 21 floodgates in the protection system

that provide for vehicular or railroad access. There are no culverts expressy

for the purpose of gravity drainage. Pertinent details are tabulated in Table E-

4A-2 below.

Table E-4A-2
Area E-4A: New Orleans East (Citrus)
Gravity Drainage Structures
SILL
LOCATION GA;#TE TYPE (\(/)VPEHI llglece;:) ELEVATION ?@;E
(Feet NGVD)

IHNC East Levee:
Between Hayne Blvd and Dwyer Rd 47 Swing 17 x10.7 33 RR
Between Hayne Blvd and Dwyer Rd 48 Overhead roller 6.6 Road
Dwyer and Jourdan Rd. 49 Overhead roller| 17 x 7.45 6.3 RR
Dwyer Road Pump Station 50 Overhead roller 15x5 9.0 Road
Old Gentilly Rd. 51 Overhead roller| 35x5.55 8.45 Road
RR near Old Gentilly 52 Overhead roller| 37.25x 5.3 8.7 RR
Near Almonaster 53 Overhead roller 20x5 9.0 Road
Plant Rd and Jourdan Rd. 54 Overhead roller| 17x5.6 8.45 RR
Between Almonaster and MRGO 55 Overhead roller| 20x5.5 85 Road
Between Almonaster and MRGO 56 Overhead roller| 20x5.5 85 Road
Jourdan Rd Terminal 57 Swing 18x 6.27 8.25 RR
New Orleans Airport and Lincoln Beach
Hayne Blvd 58 Overhead roller 30x 13 0.0 Road
Between Leroy Grumman & Hayne 59 Swing 33x 253 10.47 RR
Leroy Grumman 60 Swing 32x6.5 6.5 Road
g;gbsf:f)s‘é?? dgre‘ Northside of 61 Swing 268 50 Road
Downman and Lakeshore 62 Swing 22 x6.17 4.33 Road
Casino Blvd. 63 Overhead roller Road
Lincoln Beach 64 | 32x102 0.3 Road
Citrus Back along Intracoastal Waterway
Dock Board wharf 65 Overhead roller| 20x5.5 9.5 Road
Michoud steam electric station 66 Overhead roller| 20x8.7 13.3 Road
Michoud steam electric station 67 Overhead roller| 20x 8.7 13.3 Road
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d) Pumping stations - There are 8 pumping stations that drain the protected area.

These are operated by Orleans Parish Sewerage and Water Board. The

locations of the pumping stations are shown on plate E-4A and pertinent
details are tabulated in Table E-4A-3 below. Note: Additional detailed

information on the pumping stations, if available, is contained in Appendix B

and the New Orleans District Emergency Data Container ("Black Box").

Table E-4A-3

Area E-4A: New Orleans East (Citrus)
Pumping Station Summary

Pump
Map . Slab El .
15 Min. . . FHow No. | Pump | Driver | Freq
ID Name Quad Latitude |Longitude| (Est ft) (CFS) | Pump | Type | Type | Hertz
NGVD .
PS14- Chef
OP-14 |\ e Menteyr | 30-05860 | -89.9667 | 16.1 1200 4 H E 60
op-10 |P210- |Chef 1, 1680| -80.0886| NA | 1000 | 4 Vv E | 60
Citrus Menteur
PS 16 - St.|Spanish
OP-16 |\ ries#  |Fort 30.03810| -90.0112 | 16.1 1000 4 H E 60
DR  |Dwyer Rd. ng‘t”'Sh 30.01616 | -90.0252 0 120 2 \Y; E 60
op-18 |P>18- Chef NA NA NA 150 2 \Y; E 60
Maxent Menteur
GS |Grat S Chef NA NA NA 112 6 \Y; E 60
Menteur
. . New
Ela  |Elaine St. NA NA NA 90 2 \Y; E 60
Orleans
op-20 |PS20-  |New NA NA NA | 500 | 2 Vv E | 60
Amid Orleans
H- Horizonta E- Electrica
V- Vertical

# - Additional information available in Appendix B

2) Potential flooding

The controlling elevation for the levees and floodwalls protecting this areais 13
feet NGVD. Thelowest ground elevation in the interior is about — 7 feet NGVD.
The ponding of storm surge may range anywhere between these two extremes.

Stage - storage relationship is shown below in Figure E-4A-1. In the event of

catastrophic flooding the area may experience water elevations in excess of 20
feet NGVD. Within afew hours after storm passage water levelsin the levee
areas would recede to the elevation of the top of the levees, about +13 feet
NGVD, unless failure of alevee or floodwall occurred. If levees and floodwalls
remained intact, water depthsin low areas could be as deep as 20 feet after the
storm. Within 72 hours after passage of the storm water levelsin Lake
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Pontchartrain would recede to a normal high level of +3 to +4 feet NGVD. Lake
level most likely would remain above normal for another 1-2 weeks while
marshes surrounding the lake drain their surcharge of flood water. A detalled
discussion of drainage after inundation is contained in Appendix C. Pumping
stations in the aftermath of such a catastrophic event could not operate normally
without extensive repairs, but might be capable of siphoning water from the
interior drainage canals, if debris can be kept clear of the intakes.

Figure E-4A-1
E-4A: New Orleans East (Citrus)
Stage-Storage Curve
20
>
o 15
Z
3 10
L 5 _—
c
h=)
= 0
o
w -5
-10
o o o o o o o o o
- o o o o o o o
S S S S S S S S
o o o o o o o o
Lo (@] L0 o Ln o L0 o
— — N (Q\| ™ o™ <
Storage (Acre-feet)

3) Emergency Response Plan

a) Leveesand floodwalls - The most likely location for damage is at the
controlling locations (lowest spots) that have been previoudly identified.
These are where overtopping will occur first and last longest. Damages may
range from minor levee erosion to complete breaches. Erosion around
floodwalls may occur and faillure may occur due to reverse head. Intentiona
levee breaches may be constructed within the reaches shown on plate E-4A in
levee segments 8 and 11. The breaches may be constructed to a combined
width of about 500 feet to an elevation of + 2 feet NGVD by means of
mechanical equipment. Access to the area will be via levee berm on the flood
side of the levees wherever practicable, by barge, or by helicopter airlift as the
situation demands. In the event that breaching of the line of protection is
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b)

necessary, drainage of most of the areato lake level will take about 5 days
depending upon the width and depth of the breach. See Appendix C. This
would leave the interior stage at +4 to +1.5 depending upon the lake stage. |If
the breach is kept open until lake levels return to normal, interior elevations
for those areas that can drain freely into the lake will reach about 1.5 feet
NGVD. Immediate interim repair of levee breaches and levee erosion may be
by use of material obtained from degrading of adjacent levee sections, by
sandbags, or by temporary sheet piling. The levees breaches will be repaired
to an interim grade of 3 feet above the average annual high water or to about
elevation +7 feet NGVD.

Emergency construction contracts will be awarded to fully restore the levees
and floodwalls from the initial interim repair condition. These contracts will
be based on post-event field inspection and surveys to identify damaged areas.
They will include the replacement of all degraded levee material used during
interim repairs.

Vehicular and Railroad Access - There are 15 vehicular floodgates in this area
and 6 railroad floodgates. From a drainage standpoint there are 4 floodgates
that may be used for drainage if needed. These floodgates have sill elevations
of 4.33 feet NGV D or below. Many of these floodgates, particularly the
overhead roller type will fail if subject to any appreciable reverse head. The
location and information can be seen in Table E-4A-2. Reopening with a
reverse head must be done carefully, with expert use of small explosive
chargesto blow open the gate latches. Access will be by road, (from the
outside), boat or helicopter. Emergency interim repairs with crushed stone and
gravel will be necessary to repair roadways damaged by erosion due to
floodgate failure or reopening under reverse head. An emergency contract
will be required after the storm event to repair damaged floodgates and
roadways.

Gravity Drainage Structures - There are no drainage structures in area E-4A

Navigation Structures - There are no navigation structuresin area E-4A.

Pumping Stations— There are eight pumping stationsin the area. Two of the
eight stations were visited. Of these, the least susceptible to damage from
interior flooding are Pump Stations #14 and #16, which can withstand
flooding to elevation 17.1 feet NGVD.
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E. Area E-4B — Orleans Parish East Bank — New Orleans East — Bayou
Sauvage Refuge

1)

Description

a) Genera - The areais shown on plate 1 and plate E-4B. The areaislocated in
Orleans Parish and has a land area of 22.2 square miles. It is mostly a wildlife
refuge and wetlands. It is generally bounded by Maxent Canal Levee on the west,
Lake Pontchartrain on the north, Lake St. Catherine on the east, and the
Intracoastal Waterway on the south. Topography is flat with ground elevations
ranging from +2 to -5 feet NGVD in the interior of the area. Approximately 20
percent of the areais below sea level.

b) Levees and floodwalls - The areais protected by 27.3 miles of levees and
floodwalls as shown on plate E-4B and as indicated in the tabulation below. The
segments described begin at Lakefront and the Maxent Canal Levee and proceed
clockwise around the area. The controlling (lowest) elevation for each segment is
shown in Table E-4B-1. The controlling elevation for the entire area is +13.5
feet NGVD located in segment 2. A storm surge height that exceeds this
elevation at thislocation will inundate this area.

Table E-4B-1
Area E-4B: New Orleans East
L evees and Floodwalls
Design | Controllin
ls\lel?nr?t;egrt Description Type (Lniﬂge;? Elevat%on Ele'vationg Remarks

(ft NGVD) | (ft NGVD)
1 NO East Lakefront Levee 6.52 14 14 Clay
2 NO East Levee 8.36 14-175 135 Clay
3 NO East Back Levee 4.26 19 18.5 Clay
4 Local Interior Levee Levee 8.20 3.0 3 Clay

Tota Length 27.3 |Miles

Segment 1 Extends from Paris Road to South Point. The levee consists of a sand
core covered by a clay blanket and berm. The levee was constructed
on the Little Woods Canal bottom.

Segment 2 Extends from South Point to the GIWW. [-10, Highway 11 and
Highway 90 cross the levee. There is a floodgate at the Highway 11
crossing and a floodgate under construction at the Highway 90
crossing. There is a railroad crossing with a floodgate south of the
Highway 90 crossing.

Segment 3 Extends from the South Point to GIWW levee to Pumping Station No.
15.
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Segment 4 Is a loca levee and extends from Pumping Station No. 15 to the
lakefront.

c) Gravity drainage structures - There are 3 floodgates in the protection system
that provide for vehicular or railroad access. There are severa duice gates that
provide reverse flow and flood protection at 4 gravity drainage structure locations.
The locations of the drainage structures are shown on plate E-4B. Pertinent details
of all structures are tabulated in Table E-4B-2 below.

Table E-4B-2
Area E-4B: New Orleans East (Bayou Sauvage)
Gravity Drainage Structures
: Openin Sill Elevation Gate
Location Gate # Type (V?/ N H? ( feet NGVD) Type
Bayou Sauvage:
L&N RR tracks 86 Swing 18 x 4.55 sill 9.45 RR

Hwy 90 87 | Bottomroller 74 x5.12 sill 9.38 Road

Hwy 11 88 | Bottomroller | 84.7x4.7 sill 9.8 Road
GIWW — South Point NA Sluice 5@ 6.3x4.3 sl -2.4 Box Culvert

GIWW — South Point NA Sluice 3@3.5 sl -1.0 CMP

GIWW — South Point NA Sluice 3@4 sl -1.0 CMP

GIWW — South Point NA Sluice 4@4.5 sill -1.2 CMP

d) Pumping Stations - There is 1 pumping station that drains the protected area.
It is operated by Orleans Parish Sewerage and Water Board. The location of the
pumping station is shown on plate E-4B and pertinent details are tabulated in
Table E-4B-3 below. Note: Additional detailed information in the pumping
stations, if available, is contained in Appendix B and the New Orleans District
Emergency Data Container ("Black Box").

Table E-4B-3
Area E-4B: Orleans Parish - New Orleans East (Bayou Sauvage)
Pumping Station Summary

Slab El | Pump | No. |Pump|Driver Freg.
:\/Iljap Name| 15 Min. Quad | Latitude |Longitude| (Est) | Flow |Pump| Type| Type (H2)
feet
nGvD | (P9
OP-15 |PS 15|Chef Menteur |30.02992| -89.8681 | 19.6 | 750 3 V D/E 60

* -- Total station capacity

V — Vertical pump

H — Horizontal pump

C — Centrifugal pump

D -- Diesel engine

E -- Electrical engine

# -- Additional information in Appendix B
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2) Potential flooding

The controlling elevation for the levees and floodwalls protecting this areais +13.5
feet NGVD. Thelowest ground elevation in the interior is about — 5.0 feet NGV D.
The ponding of storm surge may range anywhere between these two extremes. Stage
- storage relationship is shown in figure E-4B-1. In the event of catastrophic flooding
the area may experience water elevations in excess of 20.0 feet NGVD. Within afew
hours after storm passage water levels in the levee areas would recede only to the
elevation of the top of the levees, about + 13.5 feet NGV D, unless failure of alevee
or floodwall occurred. If levees and floodwalls remained intact, water depths in low
area could be as deep as 18.0 feet after the storm. Within 72 hours after passage of
the storm water levels in Lake Pontchartrain would recede to a normal high level of
+3 to +4 feet NGVD. Water levels most likely would remain above normal for
another 1-2 weeks while marshes surrounding Lake Pontchartrain drain their
surcharge of floodwater. A detailed discussion of drainage after inundation is
contained in Appendix C. Pumping stations in the aftermath of such a catastrophic
event could not operate normally without extensive repairs, but might be capable of
siphoning water from the interior drainage canals, if debris can be kept clear of the
intakes.

Figure E-4B-1
Area E-4B: Orleans Parish
New Orleans East (Bayou Sauvage)
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3) Emergency Response Plan

a) Levees and floodwalls - The most likely location for damage is at the
controlling locations (lowest spots) that have been previoudly identified. These
are where overtopping will occur first and last longest. Damages may range from
minor levee erosion to complete breaches. Erosion around floodwalls may occur
and failure may occur from reverse head. Intentional levee breaches will be
constructed within the reaches shown on plate E-4B in levee segment 3. The
breaches may be dug to a combined width of 400 feet and a depth of + 2 feet
NGVD by means of mechanical equipment. Access to the area will be via levee
berm on the flood side of the levees wherever practicable, by barge in the GIWW,
or by helicopter airlift as the situation demands. In the event that breaching of the
line of protection is necessary, drainage of most of the area to normal outside
water level will take one or more days depending upon the width of the breach.
See Appendix C. This would leave the interior stage at +4 to +1.5 depending
upon the exterior stage. If the breach can remain open until exterior water levels
return to normal, interior floodwater elevations for those areas that can drain
freely into surrounding water bodies will reach about 1.5 feet. Immediate interim
repair of levee breaches and levee erosion will be by use of material obtained
from degrading of adjacent levee sections, by sandbags or by temporary steel
sheet piling. The levees breaches will be repaired to an interim grade of 3 feet
above the average annual high water or to about elevation + 7.0 feet NGVD.
Emergency construction contracts will be awarded to fully restore the levees and
floodwalls from the initial interim repair condition. These contracts will be based
on post-event field inspection and surveys to identify damaged areas. They will
include the replacement of all degraded levee material used during interim repairs.

b) Vehicular and Railroad Access - There are 2 vehicular and 1 railroad
floodgates in this area. From a drainage standpoint the sill elevations are too high
to be used for drainage effectively. Reopening with a reverse head must be done
carefully, with expert use of small explosive charges to blow open the gate
latches. Access will be by road, (from the outside), boat or helicopter.
Emergency interim repairs with crushed stone and gravel will be necessary to
repair roadways damaged by erosion due to floodgate failure or reopening under
reverse head. An emergency contract will be required after the storm event to
repair damaged floodgates and roadways.

c) Gravity Drainage Structures - There are 4 drainage structures in Area E-4B all
equipped with manually operated dluice gates. Reopening is not expected to
present any problems other than access. Access may be by boat, truck or
helicopter.

d) Navigation Structures - There are no navigation structures in this area.

€e) Pumping Stations - There is 1 pumping station in the area. It was not visited;
therefore, damages from interior flooding can not be determined.
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F. Area E-5A — Saint Bernard Parish — Chalmette (includes part of
Orleans Parish East Of Inner Harbor Navigation Canal and Violet,
LA

1)

Description

a) Genera - The areais shown on plate 1 and plate E-5A. The areaislocated in
Saint Bernard Parish, has a land area of 31.4 square miles and a population of
88,400 people protected from hurricane storm surge by levees and floodwalls.
Area E-5A is essentially a high density residential community. It is generally
bounded by Orleans Parish on the west, St. Bernard Interior Local Levee on the
north and east, and the Mississippi River on the south. Topography is flat with
ground elevations ranging from +12 feet NGVD on the aluvia ridges aong the
Mississippi River to -5 feet NGVD in the interior of the area. Approximately 20
percent of the areais below sea level.

b) Levees and floodwalls - The area is protected by 45.0 miles of levees and
floodwalls as indicated in the tabulation below. The segments described begin at
Mississippi River and the Orleans Parish line and proceed clockwise around the
area. The controlling (lowest) elevation for each segment is shown in Table E-
5A-1. The controlling elevation for the entire area is located in segment 4. A
storm surge height that exceeds this elevation at this location will inundate this
area. In addition, any storm surge that inundates Area E-5B will also inundate
Area E-5A, since the interior levee separating the two areas is only +8 feet
NGVD. The controlling elevation for E-5B is +14 feet NGVD.

Table E-5A-1
Area E-5A: St. Bernard Parish - developed
L evees and Floodwalls
Design | Controllin
?\lel?nr?t;egrt Description Type (Lne1?|gets? Elevat%on Ele'vationg Remarks
(ft NGVD) | (ft NGVD)
1 IHNC Lock-Forida Ave [Floodwall 13 15 15
2 Interior Local Levee Levee/floodwall | 21.4 8 8 Clay
3 Verret-Caernarvon Levee/floodwall | 8.3 16.5 16 Clay
4 Caernarvon Diversion  |[Floodwall 0.8 135 135
5 Miss. River Levee Levee 13.2 [ 20.0-225 20.0 Clay
Tota Length 45.0 Miles
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Segment 1 Extends from the IHNC lock to alocal internal earthen levee. It
is a floodwall which parallels the Inner Harbor Navigation Canal
(IHNC).

Segment 2 Is alow internal earthen levee with intermediate floodwall atop
seperates a highly developed area from a marsh wetlands. It
extends from IHNC to the Lake Borgne Canal where it ties into
high natural contour adjacent to Highway 39 at Violet, LA. It
then extends back along the south side of the Lake Borgne Candl
continuing south until tying into the Federal Hurricane Protection
Systeminthe area of Verret, LA.

Segment 3 Consists of an all earthen levee with a pump station and drainage
structure along this segment.

Segment 4 Consists of a sheet pile wall atop a clay levee parallel to the
Caernarvon fresh water diversion canal. It includes a highway
roller gate at Highway 39 and a railroad gate before tying into
the Mississippi River Levee.

Segment 5 Isthe Mississippi River levee. This segment closes the West side
of the cell. The levee is an dl clay levee with crushed stone
surfacing on the 10" wide crown. It extends from the Inner
Harbor Lock in the Orleans East Levee District 1.7 miles to the
St. Bernard Parish line and continues 11.5 miles within the Lake
Borgne Basin Levee District to the Plaguemines Parish line at
Caernarvon, LA. This segment is not shown on plate E-5A but
the levee parallels the Mississippi River.

c) Gravity drainage structures - There are a total of 6 structures in the protection
system. Of these, 2 are drainage structures and 4 provide for vehicular or railroad
access. Pertinent details are tabulated in Table E-5A-2 below.

Table E-5A-2
Area E-5A: St. Bernard Parish - developed
Gravity Drainage Structures
Location Gate # Type 836)?'2? ( fi%ag\%) Gate Type
REACH 5a
St. Bernard Parish:
Florida Ave. Complex East:
Florida Ave. 1 Overhead roller 40x11.28 sill 2.72 Road
Drainage Canal 2 Sluice gates 2@125x13 | Inv.-21.43
Southern RR 3 Swing 20x 6.2 sill 7.8 RR
Lower &. Bernard Parish:
Creedmore cand 9 Sluice gates 2 @ 6'dia Inv. -5.81
Hwy 39, Caernarvon 10 Swing 23x 8.45 sill 5.55 RR
Hwy 39, Caernarvon 11 Bottom roller 45 x 6 sill 8.0 Road
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d) Pumping Stations - There are 9 pumping stations that drain the protected

area. Eight of these are operated by St. Bernard Parish Drainage Department and
one by Orleans Parish Sewerage and Water Board. The locations of the St.
Bernard pumping stations are shown on plate E-5A and pertinent details are
tabulated in Table E-5A-3 below. Note: Additiona detailed information on the
pumping stations, if available, is contained in Appendix B and the New Orleans
District Emergency Data Container ("Black Box").

Table E-5A-3
Area E-5A: Orleans & St. Bernard Parishes - Developed
Pumping Station Summary

M 15 Mi Slah PuT Pump | Driver |F
|Sp Name Qualjn. Latitude [Longitude|  Elev Flow | No. Tumg T”Vg (Leg
(ftNGVD) | (cfs) |Pump| ' YPE | TP
New
OP-5 |PS5 2098011| -90.0191 | 36 2260| 7 |HIC| E | 25
Orleans
1 |PS1= st Bernard [20.96622| -89.9749| 16 1214 3 | v | D/E | 60
Fortification #
L |PS6- e\ perad [29.96622| -89.9749 16 1003 3| v | D
Lafitte #
PS2—
G-2 : St. Bernard |29.96161| -89.9645 0 724 4| H | D
Guichard #
BV-3 \'jﬁlir'e Bayou g Bernard |20.95139] -89.9343 10 500 | 3 | H D
BD-7 |Fo7- St, Bernard |29.94697| -89.9220 16 1003| 3| H | D
Bayou Ducros
M-4 |PS4— Meraux|St. Bernard |29.92117| -89.8911 16 1214 3 | v | DE | 60
PS5-
EJG-5 St. Bernard |29.87978| -89.8747 2 68 | 6 | H | D
E.J. Gore#
sm-g |Po8- St. Bernard |29.85439|-89.79539| 16 86 | 3| VvV | D
St Mary #

* -- Total station capacity

V — Vertical pump

H — Horizontal pump

C — Centrifugal pump

D -- Diesel engine

E -- Electrical engine

# -- Additional information in Appendix B
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2) Potential flooding

The controlling elevation for the levees and floodwalls protecting this area is
+13.5 feet NGVD. The lowest ground elevation in the interior is about — 5.0 feet
NGVD. The ponding of storm surge may range anywhere between these two
extremes. Stage - storage relationship is shown in figure E-5A-1. In the event of
catastrophic flooding the area may experience water elevations in excess of 20.0
feet NGVD. Within a few hours after storm passage water levels in the levee
areas would recede only to the elevation of the top of the levees, about + 13.5 feet
NGVD, unless failure of a levee or floodwall occurred. If levees and floodwalls
remained intact, water depths in low area could be as deep as 18.5 feet after the
storm. Within 72 hours after passage of the storm water levels in the surrounding
water bodies, the IHNC, MRGO, and Lake Borgne, would recede to a normal
high level of +3 to +4 feet NGVD. Water levels most likely would remain above
norma for another 1-2 weeks while marshes surrounding Lake Pontchartrain
drain their surcharge of floodwater through this area to the Gulf of Mexico. A
detalled discussion of drainage after inundation is contained in Appendix C.
Pumping stations in the aftermath of such a catastrophic event could not operate
normally without extensive repairs, but might be capable of siphoning water from
the interior drainage canals, if debris can be kept clear of the intakes.

Elevation (Feet NGVD)

-10

Figure E-5A-1
Area E-5A: St. Bernard Parish (Developed Area)
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3) Emergency Response Plan

a) Levees and floodwalls - The most likely location for damage is at the
controlling locations (lowest spots) as discussed in paragraph 3) @) above. These
are where overtopping will occur first and last longest. Damages may range from
minor levee erosion to complete breaches. Erosion around floodwalls may occur
and failure may occur from reverse head. Intentional levee breaches will be
constructed within the reaches shown on plate E-5A in levee segment 1. The
breaches will be dug to a combined width of 600 feet and a elevation of + 2 feet
NGVD by means of mechanical equipment. Access to the area will be via levee
berm on the flood side of the levees wherever practicable, by barge in the
MRGO/GIWW, or by helicopter airlift as the situation demands. In the event that
breaching of the line of protection is necessary, drainage of most of the area to
normal outside water level will take one or more days depending upon the width
of the breach. See Appendix C. Thiswould leave the interior stage at +4 to +1.5
feet NGVD depending upon the exterior stage. If the breach can remain open
until exterior water levels return to normal, interior floodwater elevations for
those areas that can drain freely into surrounding water bodies will reach about
1.5 feet. Immediate interim repair of levee breaches and levee erosion will be by
use of material obtained from degrading of adjacent levee sections, by sandbags,
or by temporary steel sheet piling. The levees breaches will be repaired to an
interim grade of 3 feet above the average annual high water or to about elevation
+ 7 feet NGVD. Emergency construction contracts will be awarded to fully
restore the levees and floodwalls from the initial interim repair condition. These
contracts will be based on post-event field inspection and surveys to identify
damaged areas. They will include the replacement of all degraded levee material
used during interim repairs.

b) Vehicular and Railroad Access - There are 2 vehicular and 2 railroad
floodgates in this area. From a drainage standpoint there is one floodgate that may
be used for drainage if necessary. This floodgate has sl elevation of 2.72 feet
NGVD. It will likely fail if subjected to an appreciable reverse head. Information
can be seen in Table E-5A-2. Reopening of floodgates with a reverse head must
be done carefully, with expert use of small explosive charges to blow open the
gate latches. Access will be by road, (from the outside), boat or helicopter.
Emergency interim repairs with crushed stone and gravel will be necessary to
repair roadways damaged by erosion due to floodgate failure or reopening under
reverse head. An emergency contract will be required after the storm event to
repair damaged floodgates and roadways.

¢) Gravity Drainage Structures - There are 2 drainage structures and 4 floodgates
with the potential of being used for drainage in area E-5A. Reopening of the
drainage structures is not expected to present any problems other than access.
Access may be by boat, truck or helicopter.
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d) Navigation Structures - There are no navigation structures in this area.

€) Pumping Stations - There are 9 pumping stations in Area E-5A. Five of the
nine stations were visited. Of these, the most susceptible to damage from interior
flooding is P.S. #5, which can only withstand flooding to elevation + 3.5 feet
NGVD. P.S. #1 is the least susceptible to flood damage and can withstand
flooding to about elevation 18.0 feet NGV D.
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G. Area E-5B— St. Bernard Parish (Sump)

1)

Description

a) Genera - The areais shown on plate 1 and plate E-5B. The areaislocated in
St. Bernard Parish east of the Inner Harbor Navigation Cana (IHNC), between
the Mississippi River — Gulf Outlet (MRGO) and the Mississippi River. It hasa
land area of 43.8 square miles and a population of O people protected from
hurricane storm surge by levees and floodwalls. Area E-5B is essentially a marsh
with very few buildings in the area. It is generally bounded by the St. Bernard
interior local levee on the south and west and MRGO on the north and east.
Topography is a natural marsh where the water levels vary with the tide
approximately +1.5 feet NGVD. The bottom of ponds in this areareach aslow
as—7 feet NGVD, however this cannot be used as storage since it is already
underwater. Therefore, none of the area can be considered below sea level.

b) Levees and floodwalls - The areais protected by 43.2 miles of levees and
floodwalls as indicated in the tabulation below. The segments described begin at
IHNC and proceed clockwise around the area, along the MRGO southeast to near
Verret where it turns southwest to the St. Bernard interior local levee. From there
local levees proceed northwest returning to IHNC. The controlling (lowest)
elevation for each segment is shown in Table E-5B-1. The lowest exterior levee
elevations for the entire area are located in segment 2 along the MRGO.

Table E-5B-1
Area E-5B: St. Bernard Parish (Sump)
L evees and Floodwalls

Design | Controlling
SNeSr';]nSQrt Description Type I(_rﬁlr:gtsr)] Elevation | Elevation | Remarks
(ft NGVD) | (ft NGVD)
1 IHNC Floodwall 4 16 16
2 M.R.-G.O. levee/floodwall 6.8 14 14
3 |Blenvenue o eefloodwall | 146 | 175 175  |Clay
Verret
4 Interior levee/floodwall | 21.4 8 8 Clay
Total Length 43.2Miles

Segment 2

Segment 1 Consists of afloodwall and all clay levee that runs parallel to the

Inner Harbor Navigational Canal with arailroad gate at the
immediate start of the tie-in.

Isa predominately clay levee which includes several vehicular

gates and segments of [-Wall atop. It extends from the Inner
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Segment 3

Segment 4

Harbor Navigational Canal along the Mississippi River Gulf
outlet and ties into the Bayou Bienvenue Control Structure.

Isan all earth levee except for isolated locations where poor
stahility dictated the use of steel sheet pile atop clay levee. It
extends from the Bayou Bienvenue Control Structure to the
vicinity of Verret, LA. It is not accessible to vehicular traffic.
Wetlands are along the West side while the M.R.-G.O. on the
east. The floodgate on each side does not accommodate vehicular
traffic.

Isalow internal earthen levee with intermediate floodwall that
separates a highly developed area from a marsh wetlands. It
extends from IHNC to the Lake Borgne Cana where it tiesinto
high natural contour adjacent to Highway 39 at Violet, LA. It
then extends back along the south side of the Lake Borgne Canal
continuing south until tying into the Federal Hurricane Protection
Systeminthe area of Verret, LA.

c) Gravity drainage structures - There are 2 floodgates in the protection system

that provide for navigation access. These allow the pumped water from area
E-5A to drain into the MRGO and surrounding waters. Pertinent details are
tabulated in Table E-5B-2 below.

Table E-5B-2
Area E-5B: St. Bernard Parish (Sump)
Gravity Drainage Structur es

OPENING
GATE ELEVATION|GATE
LOCATION " TYPE (W x H) (feet NGVD) | TYPE
(feet)
MRGO Levee:
Bayou Dupre Sector | 56x28.28 | sill -10.78 Nav.

Bayou Bienvenue

Sector | 56x28.28 | sill-10.78 | Nav.

d) Pumping stations - There are no pumping stations that drain this area.

2) Potential flooding

The controlling elevation for the levees and floodwalls protecting this areais 14
feet NGVD. The normal water elevation in the interior (natural marsh) is about
+1.5 feet NGVD. The ponding of storm surge may range anywhere between
these two extremes. Stage - storage relationship is shown below in Figure E-5B-
1. In the event of catastrophic flooding the area may experience water elevations
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in excess of 20 feet NGVD. Within afew hours after storm passage water levels
in the levee areas would recede only to the elevation of the top of the levees,
about +14 ft. feet NGVD, unless failure of alevee or floodwall occurred. If
levees and floodwalls remained intact, water depths could be as much as 12.5 feet
above normal after the storm. Within 72 hours after passage of the storm water
levelsin the IHNC, MRGO, and Lake Borgne would recede to a normal high
level of +3 to +4 feet NGVD. Lake level most likely would remain above normal
for another 1-2 weeks while marshes surrounding the lake drain their surcharge of
flood water. A detailed discussion of drainage after inundation is contained in
Appendix C.

Figure E5B-1
Area E-5B: St. Bernard Parish (Sump)
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3) Emergency Response Plan

a) Leveesand floodwalls - The most likely location for damage is at the
controlling locations (lowest spots) that have been previoudly identified.
These are where overtopping will occur first and last longest. Damages may
range from minor levee erosion to complete breaches. Erosion around
floodwalls may occur but failure is not expected. Intentional levee breaches
may be constructed within the reaches shown on plate E-5B in levee segment
3. The breaches will be dug to a combined width of 500 feet to an elevation
of + 2 feet NGV D by means of mechanical equipment. Accessto the area will
be vialevee berm on the flood side of the levees wherever practicable, by
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b)

d)

€)

barge in the MRGO, or by helicopter airlift as the situation demands. In the
event that breaching of the line of protection is necessary, drainage of most of
the area to surrounding water levels will take one or more days depending
upon the width of the breach. See Appendix C. Thiswould leave the interior
stage at +4 to +1.5 depending upon the outside stage. |If the breach can remain
open until surrounding water levels return to normal, interior elevations for
those areas that can drain freely will reach about 1.5 feet. Immediate interim
repair of levee breaches and levee erosion will be by use of material obtained
from degrading of adjacent levee sections, by sandbags or by temporary steel
sheet piling. The levees breaches will be repaired to an interim grade of 3 feet
above the average annual high water or to about elevation + 7 feet NGVD.

Emergency construction contracts will be awarded to fully restore the levees
and floodwalls from the initial interim repair condition. These contracts will
be based on post-event field inspection and surveys to identify damaged areas.
They will include the replacement of all degraded levee material used during
interim repairs.

Vehicular and Railroad Access - There are no vehicular floodgatesin this
area

Gravity Drainage Structures - There are 2 drainage structures in area E-5B.
Pertinent data is presented in Table E-5B-2. Additional datais contained in
the New Orleans District Emergency Data Container. |If flooding damages the
operating machinery or power supply of these structures they cannot be
operated (opened) until the equipment has been repaired/rehabilitated. If the
structures are operable, care must be taken if opening with a significant
reverse head, as flow velocities will be high and the potential for scour will be
great.

Navigation Structures - There are 2 navigation structures in area E-5B. These
are the same structures that were discussed in the previous paragraph (Gravity
Drainage Structures).

Pumping Stations — There are no pumping stations in the area.

E-5B-P4



10. West Bank Area

A. Area W-1 - Cataouatche

1) Description

a) Genera - Theareais shown on plate 1 and on plate W-1. The areais
located in Jefferson Parish and is generally bounded by the Mississippi River
and its dluvia ridge to the north and the Lake Cataouatche levee to the west,
south and east. Topography is flat with ground elevations ranging from +7.5
feet NGV D on the aluvial ridges aong the Mississippi River to —5 feet
NGVD intheinterior of the area. Approximately 40 percent of the areais
below sealevel. The surface areais 22.6 square miles and the population is
approximately 23,800.

b) Leveesand floodwalls - The area is protected by 25.4 miles of levees,
natural ridges and floodwalls as indicated in table W-1-1 below. The
segments described begin at the northwest corner and proceed counter
clockwise around the area. The controlling (lowest) elevation for each
segment is shown. The controlling elevation for the entire areais +4.0 feet
NGVD located in segment 7. A storm surge height that exceeds this elevation
at thislocation will inundate at least a part of thisarea. Segment 2 (+2.0 feet
NGV D) is not the controlling elevation for flooding as the storm surge will
have to overtop US Hwy 90 before reaching this segment.

Table W-1-1
Area W-1: Jefferson Parish — West Bank — Cataouatche Basin
11. Levees and Floodwalls

Design Controlling
Segment Length |Elevation (ft |[Elevation (ft |Remarks
Number [Description Type (miles) |NGVD) NGVD)
1 MRL to Railroad Natural Contour 1.7 50-75 5.0
2 South Kenner Road Crushed Stone 1.8 6.5 20 road
3 Dike Parallel Hwy 90  |Small Clay Dike 0.15 6.5 7.0 median
4 Hwy 90— Cata. P.S. |Clay Levee 38 | 95-105 7.0 clay
Cata. P.S. to Segnette
5 State Park Clay Levee 4.2 105 55 clay
6 Segnette State Park Foodwall 1.3 | 95-105 55 under constr
Segnette Pump S. —Old _
7 Westwego P. S. Floodwall 08 | 90-95 4 under constr
8 Co. Canal to MRL NA 14 | 40-75 4
9 Miss. River Levee Levee 10.2 [ 26.0-27.0 26.0 clay
Tota Length 254 Miles
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Segment 1

Segment 2

Segment 3

Segment 4

Segment 5

Segment 6

Segment 7

Segment 8

Segment 9

Extends from the main line Mississippi River levee (MRL) to the
Texas and Pacific railroad tracks. There are no levees or dikesin
thisarea. The natura contour of the area provides the protection,
but this segment is listed since it is possible storm surges to flank
the Segment 2 levee reach and cause flooding.

Location of proposed levee that follows the crushed stone
roadway from the railroad tracks that becomes an asphalt roadway
used by the land fill operator in the area.

Isasmal dike built parallel Hwy 90. Hwy 90 is a4-lane road
with araised median in the center. The median provides the
higher level of protection. The road risesasalow relief ramp at
the beginning of segment 4.

I's an earthen levee extending from Hwy 90 to the Cataouatche
Pumping Station. The discharge lines of the first pumping station
pass over the levee. The discharge lines of the second pump
station (immediately adjacent to the first station) pass through a
sheetpile wall.

Isan al clay levee that extends from the Cataouatche Pumping
Station to the [-Wall which is currently (Aug 00) under
construction in the Segnette State Park.

Isaconcrete [-Wall atop aclay levee. This segment is currently
under construction. The controlling grade listed for this areais
the preconstruction levee grade. The areawill have 2 vehicular
gates.

Part of this segment is the same status as Segment 6. The
remainder is completed floodwalls. It lies between the Segnette
Pump Station and the Old Westwego Pump Station.

This segment extends from the floodwall at the head of Company
Canal (closest line of flood protection to the Mississippi River) to
the MRL. The natural contour of the area provides the protection.

Isthe West Jefferson Levee District Mississippi River levee. This
all clay levee closes the north end of the cell and extends from
Westwego to the St. Charles Parish line.

a) Gravity drainage structures - There are atotal of 7 floodgatesin the

protection system that provides for vehicular or pedestrian access. Sill
elevations of these floodgates are at or above the current controlling elevation
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S0 these gates are not now afactor in draining the area. Pertinent details are
tabulated in table W-1-2 below.

b) Pumping stations - There are 4 pumping stations that drain the protected

area. The locations of the pumping stations are shown on plate W-1 and
pertinent details are tabulated in Table W-1-3 below. Note: Additional

detailed information on the pumping stations, if available, is contained in
Appendix B and in the New Orleans District Emergency Data Container
("Black Box").

Area W-1: Jefferson Parish — West Bank — Cataouatche Basin

Table W-1-2

Gravity Drainage Structures

OPENING
LOCATION GA#TE TYPE (feet) I?fl‘egtvl\'la‘ CI\I/%I;I GATE
(W x H) TYPE
L ake Cataouatche L evee
Segnette State Park Floodwall
Sta 605+39.80 W/L 1 Double Swing Gate | 28 x4.75 Sill 5.25 Road
Sta 636+90.13 W/L 2 Double Swing Gate | 28x2.25 Sill 6.75 Road
Sta 672+60.85 W/L 3 Double Swing Gate 28x3.1 Sill 5.90 Road
Sta 675+49.83 W/L 4 Swing Gate 24x5.3 Sill 4.70 Road
Sta 678+19.87 W/L 4A Swing Gate 8x 4.5 Sill 5.0 Pedestrian
Sta 679+31.47 W/L 4B Swing Gate 8x 4.5 Sill 5.0 Pedestrian
Sta 680+81.40 W/L 5 Swing Gate 24 x4 Sill 5.0 Road
Table W-1-3
Area W-1: Jefferson Parish - Cataouatche Basin
Pumping Station Summary
Slab El Pump .
MapID | Name |15Min. Quad| Latitude|Longitude| (Est ft)[Flow* | No. ';‘;rgg DTr)'/‘F’)eer e
NGVD| (CFS)| Pump
LC1-PS | o ataﬁfiﬁhe 1| New Orleans | 29.8722 | -90.2286 | 7 500 2 \% D
LC2-PS | - ataﬁfiﬁhe 5| New Orleans |20.87125/ -90.2285 | 7 600 2 \% D
BS-PS Bayou New Orleans |29.89753( -90.1582 | 6.8 | 936 6 \% D
Segnette #
H90-PS [Highway 90 [Hahnville 29.90590| -90.2594 90

V -- Vertical pump
D -- Diesdl engine
* -- Total for station

# -- Additiona information in Appendix B
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2) Potential flooding

The controlling elevation for the levees and floodwalls protecting this areais
currently Segment 7, which has a controlling elevation of +4 feet NGVD.
This segment is under construction and once completed the controlling
elevation will be Segment 5 at +5.5 feet NGVD. The lowest ground elevation
inthe interior is about —5 feet NGV D. Hooding elevations may range
anywhere between these extremes. The area may experience storm surgesin
excess of +20 feet NGV D. Within afew hours of the storm passage, the water
level would recede to the current controlling elevations (+4 to +5.5 feet
NGVD) unlessfailure of alevee or floodwall occurred. A stage-storage
curve for the areais shown in Figure W-1-1. A detailed discussion of
drainage that would occur after inundation is contained in Appendix C.

Elevation (Feet NGVD)
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Figure W1-1
Area W-1: Jeffer son Parish Westbank - Cataocuatche Basin
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3) Emergency Response Plan

a) Leveesand Floodwalls - Intentional levee breaches may be constructed
within the reaches shown on plate W-1 in levee segment 5. The breaches can
be dug to a combined bottom width of 400 feet at elevation of +2 feet NGVD
by means of a barge mounted dragline. Accessto the area will be via Lake
Catapuatche and a canal leading northward to the breach site.
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Immediate interim repair of levee breaches and levee erosion will be by use of
material obtained from degrading of adjacent levee sections. The levee
breaches will be repaired to an interim grade of +6 feet NGVD. Emergency
construction contracts will be awarded to fully restore the levees and
floodwalls from the initial interim repair condition. These contracts will be
based on post-event field inspection and surveys to identify damaged areas.
They will include the replacement of all degraded levee material used during
interim repairs.

b) Vehicular and Railroad Access - There are 5 vehicular and 2 pedestrian
floodgatesin thisarea. None are effective for drainage purposes.

c) Gravity Drainage Structures - There are no gravity drainage culverts that
pass through the protection system for Area W-1.

d) Navigation Structures - There are no navigation structuresin this area.

e) Pumping Stations — There are four pumping stationsin the area. One of
the four stations was visited; therefore, the most & least susceptible to damage
from interior flooding can not be determined.
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B. Area W-2 — Jeffer son Parish -Westwego to Harvey Canal
1) Description

a) Genera - Theareais shown on plate 1 and on plate W-2. The areais
located in Jefferson Parish and is generally bounded by the Mississippi River
and its aluvial ridges on the north, the Harvey Canal on the east and
marshes/wetlands on the south and west. Topography is flat with ground
elevations ranging from +7.5 feet NGV D on the aluvial ridges along the
Mississippi River to —4 feet NGV D inthe interior of the area. Approximately
40 percent of the areais below sealevel. The surface areais 21.4 square
miles and the population is approximately 66,700.

b) Leveesand floodwalls - The areais protected by 27.5 miles of levees and
floodwalls as indicated in table W-2-1 below. The segments described begin
at the Old Westwego Pump Station and proceed counter clockwise around the
area. The controlling (lowest) elevation for each segment is shown in table
W-2-1. The controlling elevation for the entire areais +6.0 feet NGVD
located in segments 10 and 11. A second low areais Segment 3 with a
controlling elevation of +7.0 feet NGVD. A storm surge height that exceeds
these elevations at these locations will inundate this area.

c) Gravity drainage structures - There are atotal of 12 floodgates that
provide vehicular or pedestrian access through the protection system. Inthe
event that floodwater isimpounded to +6.0 feet NGVD in the protected area,
opening these floodgates will provide gravity drainage through the openings.
Pertinent details are tabulated in table W-2-2 below.
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Table W-2-1

Area W-2: Jefferson Parish — Westwego To Harvey Canal

L evees And Floodwalls
Design | Controlling
SNeL?r;nt;egrt Description Type I(‘rﬁﬂgl Elevation | Elevation | Remarks
(ft NGVD)| (ft NGVD)
1 ﬁg%ﬂvvsggopﬁfg Floodwal | 05 | 9.0-9.5 9.0
2 g8 |omyLleee | 11| 100 100  |geotextiles
Dugues Canal - New
3 \Wesminger PS. Clay Levee 14 10.0 7.0
4 omerevitcans” |cayLeee | 14 | 110 11.0  |geotextiles
Orleans Village P.S.to |Clay Levee
o Oak Cove P.S. - Floodwall 2.1 110 110
Clay Levee
Oak CoveP.S. to
6 |a Hwy 45 |T-§/\\//Va?|” 35 12.0 12.0
7 hwgv’vlyf to Foodwall | 1.4 | 120 12.0
g |HWySI3AtoOdEsdlel oy | e | 28 | 95 9.5
9 8::,]538”8 P.S. Outfall Clay Levee 0.7 9.5 9.5
Outfall Canal to LaPalco |Clay Levee
10 Bridge - Floodwall 32 95 6.0
11 hﬁf&oggﬁge 0 Floodwal | 2.8 | 100 6.0
12  |Miss. River Levee Clay Levee 6.6 |24.0-26.0 24.0
Total Length 275 Miles

Segment 1 It isafloodwall stretching between the Old and New Westwego
Pumping Stations and connects the Cataouatche (W-1) cell to
Westwego to Harvey Canal (W-2) cell. The segregation of these
two cellsis not very pronounced. The genera contour tie to the
Mississippi River levee is described in Segment 8 of the W — 1:
Cataouatche cell.

Segment 2 The Westwego Levee is a geosynthetic reinforced, clay levee
running parallel to Mayronne Canal between the New Westwego
Pumping Station and Dugues Canal-Westwego Seaplane Airport.
A 400’ canal closureis currently under construction at the head of
the Dugues Canal.
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Segment 3 Running between Dugues Canal and the New Westminster Pump
Station is the North-South Levee. Thisleveeisal clay.

Segment 4 The Westminster Levee, which parallels the Grand Cross Canal,
stretches between New Westminster Pumping Station and Orleans
Village Pumping Station (out of service). Thisclay leveeis
geosynthetically reinforced.

Segment 5 Orleans Village levee is al clay and paralleling Glasco Canal
between Orleans Village Pumping Station (out of service) and Oak
Cove Pumping Station. Along this reach is the Ames and Mount
Kennedy Pumping Stations connected by floodwall.

Segment 6 This segment consists of the Oak Cove and Hwy 45 clay levees
running between Oak Cove Pumping Station and the Hwy 45
crossing. Also found aong this length are areas of T-Wall, I-Wall,
and one vehicular floodgate at Hwy 45.

Segment 7 The V-Line Leveeis an I-Wall between LA Hwy 45 and Hwy
3134.

Segment 8 This segment stretches from the V-Line Levee floodwall to the Old
Estelle Pumping Station and is an all clay levee with one main road
crossing.

Segment 9 It isan all clay levee running parallel along the North bank of the
Old Estelle Pumping Station Outfall Canal. It runsto the Harvey
Candl.

Segment 10 Thisisthe West bank Harvey Canal Levee It consists of a clay
levee running from the mouth of the Harvey Canal to the
LaPalco bridge. Along this segment is the New Estelle Pumping
Station, afloodwall at the Bridgeline pipeline, and three areas of
sheetpile closure required because of unstable earthen levee
sections.

Segment 11 Stretches from LaPalco bridge to the Harvey Lock, paralleling
the Harvey Canal. This floodwall includes the Harvey and
Cousins Pumping Stations, a vehicular gate and ties the
Westwego and Harvey Canal cell back into the Mississippi River
Main Line levee.

Segment 12 Thisisthe West Jefferson Levee District Mississippi River levee.

It encloses the north side of the cell between Westwego and
Harvey Canal and is an all clay levee.
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Table W-2-2
Area W-2: Jefferson Parish — Westwego To Harvey Canal
Gravity Drainage Structures

OPENING |ELEVATION

GATE (Feet) (Feet) GATE
LOCATION # TYPE (W x H) (NGVD) TYPE
Westwego to Har vey Canal Company Canal Floodwall
Sta 1+32 W-L 1 |Swing Gate 5x5.75 |Sill 3.75 Pedestrian
Sta 6+23.5 W-L 2 |Swing Gate 5x5.75 |Sill 3.75 Pedestrian
Sta8+96.5 W-L 3 |Swing Gate 6x5.75 |Sill 3.75 Pedestrian
Sta10+41 W-L 4 |Swing Gate 5x5.75 |Sill 3.75 Pedestrian
Sta 12+17 W-L 5 |Swing Gate 5x5.75 |Sill 3.75 Pedestrian
Sta13+93 W-L 6 [Swing Gate 5x5.75 |Sill 3.75 Pedestrian
Sta 15+40 W-L 7 |Swing Gate 5x4.75 |Sill 4.75 Pedestrian
Sta 15+40 W-L 8 |Swing Gate 5x4.75 |Sill 4.75 Pedestrian
Old to New Westwego Pumping Sta Floodwall
Sta1+30 W-L 1 |Swing Gate 30x5 |Sll4.0 Road
Sta 26+87 W-L 2 |Swing Gate 5x5 |Sill 4.0 Pedestrian
Sta 28+59 W-L 3 |Swing Gate 6x5 |SIl4.0 Pedestrian
V Levee and Floodwall

Miter Swing .

Sta711+44.77 W-L| 1 Gate 36x7 |SII5.0 Road

d) Pumping gtations - There are 11 pumping stations that drain the protected
area. Thelocation of the pumping stations are shown on plate W-2 and
pertinent details are tabulated in Table W-2-3 below. Note: Additional
detailed information on the pumping stations, if available, is contained in
Appendix B and in the New Orleans District Emergency Data Container
("Black Box")
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Table W-2-3
Area W-2: Jefferson Parish — Westwego To Harvey Canal
Pumping Stations

_ Slab El Pump
15 Min. (Est ft) [Flow* | No. | Pump |Driver| Freq
Map ID Name Quad Latitude | Longitude | NGVD | (CFS) | Pump | Type | Type |Hertz
Westwego 2
W2PS |0 Cation |New Orleans 120.89040 |-00.1560 | 110 | 936 | 3 V | D-E| 60
Harv-PS g&‘l’oer{ PUMD I\ Orlesns  |29.88325 [-90.0762 | 50 | 960 | 3 v E | 60
w-ps |Westminster o Orleans [20.87320 |-001379 | 9.0 |1200 | 4 v E | 60
Pump Station
c1ps [FCousnsl iy Oreans  |20.87125 |-90.0735 | 41 | 960 | 4 V | D-E| 60
Pump Station
Co-ps [FCOUSNS2 o Orleans  |20.87088 |-90.0735 | 36 |2300 | 2 H D
Pump Station
A-ps  [FAMESPUMD I\ Orleans  |20.85535 |-00.1297 | 42 |1930| 3 | v-H | D-E| 60
Station 7.3
E2-PS gf;tei'(')iz PUMD | New Orleans |20.83390 |-00.0668 | 4.0 |1140 | 2 H D
EST1 gf;tei'(')il PUMD I\ ew Orleans |20.8275 |-900832 | 51 | 550 | A | NA | NA | N/A
MTKN (Mt Kemnedy |\ orleans [20.854  |-90.121 65 | 274 | N/A | N/A | N/A | N/A
Pump Station
weGy |OldWestwego |\ oreans  |20.8061 [-90.1568 | 116 | 311 | NA | NA | N/A | N/A
Pump Station
0akC gt"’};igr?"e PUMD |\ o Orleans  [29.8471 |-901301 | 57 | 80 | N/A | N/A | NIA | N/A
* -- Tota Station Capacity
V -- Vertica
H -- Horizontal

D -- Diesel Engine
E -- Electric Motor
# -- Additiona information in Appendix B

2) Potential flooding

The controlling elevation for the levees and floodwalls protecting this areais
+6.0 feet NGVD. The lowest ground elevation in the interior is about —4 feet
NGVD. Fooding elevation may range anywhere between these two extremes.
The area may experience storm surges in excess of +20.0 feet NGVD. Within
afew hours of the storm passage, the water level would recede to the current
controlling elevation of +6.0 feet NGV D unless falure of alevee or floodwall
occurs. A stage-storage curve for thisareais shown in Figure W-2-1. A
detalled discussion of drainage that would occur after inundation is contained
in Appendix C.
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3) Emergency Response Plan

a) Levees and floodwalls - The most likely location for damage is at the
controlling location(s) (lowest spots) that have been previoudly identified.
These are where overtopping will occur first and last longest. Damages may
range from minor levee erosion to complete breaches. Erosion around
floodwalls may occur and failure may occur from reverse heads. Intentiond
levee breaches may be constructed within the reaches shown on plate W-2 in
levee segment(s) 4, 5, 9 & 10. The breaches can be dug to a combined bottom
width of 200 feet at elevation of +2 feet NGV D by means of barge-mounted
dragline. Accessto the areawill be viawater usng the GIWW, Harvey
Cand, and pump station outfall canals. Immediate interim repair of levee
breaches and levee erosion will be by use of materia obtained from degrading
of adjacent levee sections, sandbags, or by temporary sheet piling. The levees
breaches will be repaired to an interim grade of +6.0 feet NGVD,. Emergency
construction contracts will be awarded to fully restore the levees and
floodwalls from the initial interim repair condition. These contracts will be
based on post-event field inspection and surveys to identify damaged areas.
They will include the replacement of all degraded levee material used during
interim repairs.

b) Vehicular and Railroad Access - There are 2 vehicular floodgates in this
area. These gates may fail if subjected to reverse head conditions. Reopening
with areverse head must be done carefully, with expert use of small explosive
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charges to blow open the gate latches. Access will be by road (from the
outside), boat or helicopter. In addition, there are 10 pedestrian gates that can
be opened to relieve interior flooding after a hurricane surge. Emergency
interim repairs with crushed stone and gravel may be necessary to repair
roadways damaged by erosion due to floodgate failure or reopening under
reverse head. An emergency contract will be required after the storm event to
repair damaged floodgates and roadways.

¢) Pumping Stations — There are eleven pumping stationsin the area. Three
of the eleven stations were visited. Of these, the most susceptible to damage
from interior flooding is Cousins 2 Pump Station, which can only withstand
flooding to elevation 3.6 feet NGVD. Ames Pump Station is the least
susceptible to damage and can withstand flooding to elevation 11.3 feet
NGVD.
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C. AreaW-3A — Harvey Canal to Algiers Canal (Jefferson &

Plaguemines Parishes)

1) Description

a) Generd - Theareais shown on plate 1 and plate W-3A. The areais
located in Jefferson and Plaquemines Parish and is generally bounded by the
Mississippi River on the north, the Jefferson, Plaguemines & Orleans Parish
lines on the east, the Algiers Cana on the south, and the Harvey Canal on the
west. Topography is flat with ground elevations ranging from +15 feet
NGVD on the aluvial ridges along the Mississippi River to -5 feet NGVD in
the interior of the area. Approximately 40 percent of the areais below sea
level. The surface areais 18.8 square miles and the population is

approximately 77,000.

b) Leveesand floodwalls - The areais protected by 21.3 miles of levees and

floodwalls as indicated in the tabulation below. The segments described begin
at the northwest corner (Harvey Lock) and proceed counter clockwise around
the area. The controlling (lowest) elevation for each segment is shown in
table W-3A-1. The controlling elevation for the entire area is +5.0 feet

NGVD located in segments 1, 2 and 3. A storm surge height that exceeds this
elevation at these locations will inundate this area

Table W-3A-1
Area W-3A: Harvey Canal to Algiers Canal
L evees and Floodwalls

Design Controlling
ilel?mber Description Type I(_rqug] Elevation Elevation Remarks
(ft NGVD) | (ft NGVD)
Harvey Lock to
1 Hero P.S. Levee 5.9 9.5 5.0 Clay
Hero P.S. to Algiers
2 Candl Levee 13 9.5 5.0 Clay
Algiers Candl to
3 Orleans Parish Line Levee 6.5 9.5 5.0 Clay
4  |InterorLoca Levee | 40 | 30-40 30  |clay
Levee
5  |MISSSPRIRVer | oee | 36 | 235-240| 235  |dayl-Wal
Levee
Total Length 21.3Miles

Segment 1 Extends from the Harvey Canal Lock at the Mississippi River
down the East bank of the Harvey Canal to the Hero Pumping
Station where the pumping station discharge lines pass through a
T-Wall. Thisleveeisalocal levee in a heavily industrialized
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area. The Federal project will build T-Walls through much of the
areain future years.

Segment 2 Extends from the South end of the Hero Pumping Station around
the bend where it tiesinto the Algiers Canal levee. The leveeis
also alocal levee in a heavily industrialized area.

Segment 3 Picks up where segment 2 ended and continues along the West
bank of the Algiers Canal. The clay levee isinterrupted by
floodwall segments that cross over the Belle Chasse tunnel and in
front of Planters Pumping Station. It ends at the tie-in of the
local levee separating Plaguemines and Orleans Parishes. A
railroad track crosses over the top of the existing levee. A future
floodgate is planned for the area.

Segment 4 Thisall clay levee runs along the length of the Orleans Parish line
between Algiers Canal and the Mississippi River levee at the
Greater New Orleans Bridge.

Segment 5 Isthe West Jefferson Levee District Mississippi River Levee
stretching between the Harvey Canal and the Orleans Parish line
beneath the Greater New Orleans Bridge. This levee consists of
all clay levees with short reaches of concrete I-Wall atop clay
levees with railroad and vehicular gates.

c) Gravity drainage structures - There are presently no floodgates, control
structures, or drainage structures in the protection system. Future construction
under the Federal project will provide floodgates at some locations.

d) Pumping gations - There are 2 pumping stations that drain the protected
area. The location of the pumping stations are shown on plate W-3A and
pertinent details are tabulated in Table W-3A-2 below. Note: Additional
detailed information on the pumping stations, if available, is contained in
Appendix B and in the New Orleans District Emergency Data Container
("Black Box")
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Table W-3A-2
Area W-3A: Jeffer son-Plaguemines Parishes
Harvey Canal to Algiers Canal (Gretna)
Pumping Station Summary

Map _ _ _ Slab El PUMP _
D Name 15 Min. Quad | Latitude | Longitude | (Est ft) [Flow * | No. | Pump |Driver | Freg.
NGVD |(CFS) | Pump | Type | Type | Hertz
-5.0
ggo' #Hsetr O PUMD |\ jew Orleans | 29.87000 | -00.0562 | 05| 3902 | 10 | HIC | D/E | 60
ation 65
P-PS ﬁu?]gnéte;s New Orleans | 29.8836 | -90.0042 3.6 2360 9 \Y D/E 60
* -- Tota station capacity
H — Horizonta
C — Centrifugal
E - Electric
V — Vertical

D — Diesal Engine
# -- Additiona information in Appendix B

2) Potential flooding

The controlling elevation for the levees and floodwalls protecting this areais
+5.0 feet NGVD. The lowest ground elevation in the interior is about —5 feet
NGVD. Fooding elevation may range anywhere between these two extremes.
The area may experience storm surges in excess of +20.0 feet NGVD. Within
afew hours of the storm passage, the water level would recede to the current
controlling elevation of +5.0 feet NGV D unless falure of alevee or floodwall
occurs. A stage-storage curve for the areais shown in Figure W-3A-1. A
detailed discussion of drainage that would occur after inundation is contained
in Appendix C.

3) Emergency Response Plan

a) Levees and floodwalls - The most likely location for damage is at the
controlling location(s) (lowest spots) that have been previoudly identified.
These are where overtopping will occur first and last longest. Damages may
range from minor levee erosion to complete breaches. Erosion around
floodwalls may occur and failure may occur from reverse heads. Intentiond
levee breaches may be constructed within the reaches shown on plate W-3A in
levee segment(s) 1 and 2. The breaches can be excavated to a combined
bottom width of 300 feet at elevation of +2 feet NGV D by means of draglines
and backhoes. Accessto the area will be viawater using the GIWW, Harvey
Canal or Algiers Canal. Immediate interim repair of levee breaches and levee
erosion will be by use of material obtained from degrading of adjacent levee
sections, by sandbags or by temporary sheet piling. The levee breaches will

be repaired to an interim grade of +5.0 feet NGVD. Emergency construction
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contracts will be awarded to fully restore the levees and floodwalls from the
initial interim repair condition. These contracts will be based on post-event
field inspection and surveys to identify damaged areas. They will include the
replacement of all degraded levee material used during interim repairs.

Elevation (Feet NGVD)

N
o

=
o1

=
o

(3]

o

1
(&)

1
=
(@)

Figure W-3A-1
Area W-3A: Jeffer son/Plaquemines Parish (Gretna)
Harvey Cand to Algiers Canal
S S S S S
o o o o o
3 S 3 S 3
— — QY N
Sorage (Acrefed)

b) Vehicular and Railroad Access - There are no access floodgates in this
area.

¢) Pumping Stations - There are 2 pumping stationsin the area. The most
susceptible to damage from interior flooding is Hero Pump Station, which can
only withstand flooding to elevation 3.5 feet NGVD. Planters Pump Station is
the least susceptible to damage and can withstand flooding to elevation 5.1
feet NGVD.
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D. AreaW-3B — Harvey Canal to Algiers Canal

1) Description

a) Genegrd - Theareais shown on plate 1 and plate W-3B. The areais
located in Orleans Parish and is generally bounded by the Mississippi River,
the Algiers Canal, and the Orleans-Jefferson-Plaguemines Parish boundary.
Topography is flat with ground elevations ranging from +10 feet NGVD on
the aluvial ridges along the Mississippi River to -5 feet NGVD in the interior
of the area. Approximately 25 percent of the areais below sealevel. The
surface areais 6.3 square miles and the population is approximately 57,000.

b) Leveesand floodwalls - The areais protected by 12.6 miles of levees and
floodwalls as shown on plate W-3B and as indicated in table W-3B-1 below.
The segments described begin at the northwest corner (intersection of
Mississippi River levee and the Orleans-Jefferson Parish line) and proceed
counter clockwise around the area. The controlling (lowest) elevation for
each segment is shown. The controlling elevation for the entire areais
elevation +5.5 feet NGV D located in segment 2. A storm surge height that
exceeds this elevation at this location will inundate this area.

Table W-3B-1
Area W-3B: OrleansParish - Algiers
L evees and Floodwalls

Design | Controlling

SNeSr;nt;egrt Description Type I&ﬁﬂg‘ Elevation |Elevation (ft| Remarks
(ft NGVD) | NGVD)
1 Interior Local Levee |Levee| 4.0 3.0-40 3.0 clay
> Jefferson Parish Line Levee| 18 95 .

to Algiers Lock

VISSISSPPIRIVET ) evee | 6.8 |220-235| 220 |dlay/l-Wall
Levee

Tota Length 126 Miles

Segment 1 This all clay levee runs along the Jefferson Parish line from the
Greater New Orleans Bridge at the Mississippi River levee to the
Algiers Cand levee.

Segment 2 Isthe West bank Algiers Canal levee that extends between the
locdl interior levee and the Algiers Lock. The clay leveeis
interrupted by a floodwall segment that crossesin front of
N.O.S.&W.B .Pumping Station #13.
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Segment 3 Isthe Orleans West Levee District Mississippi River Levee
extending from the Orleans Parish Line (beneath the Greater New
Orleans Bridge) to the Algiers Canal Lock. This River levee
closes the north end of the cell. The levee is predominately an all
clay levee with small reaches of short concrete I-Walls atop a clay
levee base.

c) Gravity drainage structures - There are no floodgates, drainage culverts or
control structuresin the protection system

d) Pumping gtations - There is one pumping station that drains the protected
area. Thelocation of the pumping station is shown on plate W-3B and
pertinent details are tabulated in Table W-3B-2 below. Note: Additional
detailed information on the pumping stations, if available, is contained in
Appendix B and in the New Orleans District Emergency Data Container
("Black Box")

Table W-3B-2
Area W-3B: Orleans Parish - Algiers
Harvey Canal to Algiers Canal
Pumping Station Summary

15 Min . _|SlebEl] Pump
Map ID | Name Quad. Latitude| Longitude| (Est ft) |Flow* | No. | Pump | Driver | Freq.
NGVD |(CFS) |Pump| Type | Type | Hertz
OP-13 | PS 13 |St. Bernard| 29.8959 | -89.9978 | 36 |4650| 7 | V/H | D/E | 60

* -- Total station capacity
V -- Verticd

H -- Horizontd

D -- Diesdl Engine

E -- Electric Motor

2) Potential flooding

The controlling elevation for the levees and floodwalls protecting this areais

+5.5 feet NGVD. The lowest ground elevation in the interior is about —5 feet
NGVD Fooding elevation may range anywhere between these two extremes.
The area may experience storm surges in excess of +20.0 feet NGVD. Within
afew hours of the storm passage, the water level would recede to the current

controlling elevations of +5.5 FEET NGVD, unless afailure of the levees or
floodwalls occurred. A stage-storage curve is shown in Figure W-3B-1. A
detailed discussion of drainage after inundation is contained in Appendix C.
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3) Emergency Response Plan

a) Leveesand floodwalls - The most likely location for damage is at the
controlling location(s) (lowest spots) that have been previoudly identified.
These are where overtopping will occur first and last longest. Damages may
range from minor levee erosion to complete breaches. Erosion around
floodwalls may occur and failure may occur from reverse heads. Intentiond
levee breaches may be constructed within the reaches shown in levee segment
2. The breaches can be constructed to a combined bottom width of 100 feet
and at elevation of +2 feet NGV D by means of dragline and backhoe. Access
to the area will be viawater using the GIWW, Harvey Cana & Algiers Canal.
Immediate interim repair of levee breaches and levee erosion will be by use of
material obtained from degrading of adjacent levee sections, by sandbags or
by temporary steel sheet piling. The levees breaches will be repaired to an
interim grade of +5.5 feet NGVD.

b) Vehicular and Railroad Access - There are no access floodgates in this
area.

¢) Pumping Stations - There is one pumping station in the area. 1t was not
visited; therefore, damages from interior flooding can not be determined.
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E. AreaW-4A — Algiers Canal to Hero Canal - Plaguemines Parish

1)

Description

a) Genera - The areais shown on plate 1 and on plate W-4A. The areais
located in Plaguemines Parish and is generally bounded by the Algiers Canal,
the GIWW, the Hero Canal, the Mississippi River and the Orleans-
Plaguemines Parish line. Topography is flat with ground elevations ranging
from +12 feet NGV D on the aluvial ridges along the Mississippi River to -5
feet NGVD intheinterior of the area. Approximately 50 percent of the areais
below sealevel. The surface areais 14.1 square miles and the population is
approximately 8,600.

b) Leveesand floodwalls - The areais protected by 29.5 miles of levees and
floodwalls as shown on plate W-4A and as indicated in table W-4A-1 below.
The segments described begin at the southeast corner (intersection of Hero
Canal and Mississippi River) and proceed clockwise around the area. The
controlling (lowest) elevation for each segment is shown. The controlling
elevation for the entire areais +5.5 feet NGVD located insegment 3. A
storm surge height that exceeds this elevation at this location will inundate
this area.

Table W-4A-1
Area 4-A: Algiers Canal to Hero Canal — Plaquemines Parish
L evees and Floodwalls

Segment
Number

Description

Type

Length
(miles)

Design
Elevation
(ft NGVD)

Controlling
Elevation
(ft NGVD)

Remarks

Natura
Contour

Miss. River Levee

to Hero Cana 0.2

5.0-75 5.0

Hero Cand Levee 3.75 | 9.0-105 6.5 Clay

Algiers Canal to
Orleans Parish
Line

Levee 85 9.5 55 Clay

Local Interior

5.6 3.0-4.0
Levee

Levee 3.0 Clay

Miss. River Levee |Levee 114 117.0-220 17.0 Clay

Total Length 29.5Miles

Segment 1 Extends from the main Line Mississippi River levee (MRL) to the
all clay levee at the head of the Hero Canal. Thereisavery low
dike between the Hero Canal Levee and Hwy 23. The natural
contour of the area provides the protection from the highway to
the MRL.
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Segment 2 Extends from the head of the Hero Canal along the canal North
bank to a point where the levee transitions to the Algiers Canal
Federal R/W. Thisisanall clay levee.

Segment 3 Picks up where segment 2 ended and continues around the bend
and paralelsthe Algiers Canal. The clay levee is interrupted by
floodwall segments that cross over the Belle Chasse tunnel and
front 2 large pumping stations. It ends at the tie-in of the local
levee separating Plaguemines and Orleans Parishes. A railroad
track crosses over the top of the existing levee. A future
floodgate is planned for the area.

Segment 4 Consists of alow all earth levee separating Orleans Parish from
Jefferson Parish. It extends from the Algiers Canal levee to the
MRL.

Segment 5 s the Plaquemines West Levee District Mississippi River levee.
This segment closes the East side of the cell. Theleveeisan all
clay levee with crushed stone surfacing on the 10" wide crown. It
extends from the Orleans Parish line to the community of
Oakville, just below Belle Chasse, LA.

¢) Gravity drainage structures - There are no floodgates, drainage structures
or control structures in the protection system.

d) Pumping stations - There are 2 pumping stations that drain the protected
area. Thelocation of the pumping stations are shown on plate W-4A and
pertinent details are tabulated in Table W-4A-2 below. Note: Additional
detailed information in the pumping stations, if available, is contained in
Appendix B and in the New Orleans District Emergency Data Container
("Black Box")

Table W-4A-2
Area W 4A: Plaquemines Parish, Algiers Canal to Hero Canal (Belle Chasse)
Pumping Station Summary

15 Min (Slab El Pump Pump Drive Freg

Map ID Name Quad Latitude |Longitude| Estft) [Fow* | No. Type " |Hertz
NGVD | (cFs) | Pump Type
BC-1 |Belle Chasse #1|New Orleans | 29.85167 | -90.0167 76 3556 5 | VH | D
BC-2 |Belle Chasse#2|St. Bernard | 29.88460 | -89.9975 105 990 3 \ D

* -- Total station capacity
V -- Vertical

H -- Horizontal

D -- Diesel engine
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2) Potential flooding

The controlling elevation for the levees and floodwalls protecting this areais
+5.5 feet NGVD. The lowest ground elevation in the interior is about —5 feet
NGVD. Residual flooding elevation may range anywhere between these two
extremes. The area may experience storm surges in excess of +20 feet
NGVD. Within afew hours of the storm passage, the water level would
recede to the current controlling elevation of +5.5 feet NGV D unless failure of
alevee or floodwall occurred. A stage-storage curve is shown in figure W-
4A-1. A detailed discussion of drainage that would occur after inundation is
contained in Appendix C.
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3) Emergency Response Plan

a) Leveesand floodwalls - The most likely location for damage is at the
controlling location(s) (lowest spots) that have been previously identified.
These are where overtopping will occur first and last longest. Damages may
range from minor levee erosion to complete breaches. Erosion around
floodwalls may occur and failure may occur from reverse heads. Intentional
levee breaches may be constructed within the reaches shown on plate W-4A in
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levee segment 3. The breaches can be constructed to a combined bottom
width of 200 feet to elevation of +2 feet NGV D by means of adragline or
backhoe. Accessto the areawill be viawater using the GIWW, Harvey Canal
and Algiers Canals. Immediate interim repair of levee breaches and levee
erosion will be by use of material obtained from degrading of adjacent levee
sections, by sandbagging or by use of steel sheet piling. The levees breaches
will be repaired to an interim grade of +5.5 feet NGVD. Emergency
construction contracts will be awarded to fully restore the levees and
floodwalls from the initial interim repair condition. These contracts will be
based on post-event field inspection and surveys to identify damaged areas.
They will include the replacement of all degraded levee material used during
interim repairs.

b) Vehicular and Railroad Access - Thereare no vehicular floodgatesin this
area

c) Pumping Stations - There are 2 pumping stationsin the area. The most
susceptible to damage from interior flooding is Belle Chasse No. 1 Pump
Station, which can withstand flooding to elevation 9.0 feet NGVD. Belle
Chasse #2 Pump Station is the least susceptible to damage and can withstand
flooding to elevation 11.5 feet NGVD.
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F. AreaW-4B Orleans Parish (Algiers Canal to Hero Canal)
1) Description

a) Generd - The areais shown on plate W-4B. The areaislocated in Orleans
Parish and is generally bounded by a portion of the Algiers Canal, the Mississippi
River and the Orleans-Plaguemines Parish line. Topography is flat with ground
elevations ranging from +5 feet NGV D on the aluvial ridges along the

Mississippi River to —7 feet NGVD intheinterior of the area. Approximately 40
percent of the areais below sealevel. The surface areais 4.7 square miles and the
population is approximately 300.

b) Leveesand floodwalls - The areais protected by 15.0 miles of levees and
floodwalls as shown on plate W-4B and as indicated in tabulation W-4B-1 below.
The segments described begin at the intersection of the Orleans-Plaguemines
Parish line with the Mississippi River and proceed clockwise around the area.
The controlling (lowest) elevation for each segment is shown. The controlling
elevation for the entire areais +5.5 feet NGVD located in Area W-4A. Once
Area W-4A isinundated, it will overtop the local interior levee (Segment 1) and
flood AreaW-4B. A storm surge height that exceeds this elevation at this
location will inundate this area.

Table W-4B-1
Area W-4B: AlgiersCanal to Hero Canal
L evees and Floodwalls

Design Controlling
ilel?mber Description Type I(_rqug] Elevation |Elevation (ft| Remarks
(feet NGVD)| NGVD)

1 |Locd Interior Levee Levee 5.6 3.0-40 3.0 Clay
Interior Leveeto Algiers

2 Canal Lock Levee 2.0 9.5 6.0 Clay

3 |Miss. River Levee Levee 74 22.0 22.0 Clay
Tota Length 15.0Miles

Segment 1 Consists of alow all earth levee separating Orleans Parish from
Jefferson Parish. It extends from the main line Mississippi River

levee (MRL) to the Algiers Canal levee.

Segment 2 Isthe East bank Algiers Canal levee that extends between the
local interior levee and the AlgiersLock. The clay leveeis
interrupted by a floodwall segment that crossesin front of a
NOS&WB Pumping Station #11.

Segment 3 Isthe Orleans West Levee District Mississippi River levee. This
segment closes the North and East side of the cell. The leveeis
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an all clay levee with crushed stone surfacing on the 10" wide
crown. It extends from the Algiers Canal Lock to the
Plaguemines Parish line within the U.S. Coast Guard Reservation.

c) Gravity drainage structures - There are no floodgates, drainage structures or

control structuresin the protection system

d) Pumping gtations - There is one pumping station that drains the protected area.
The location of the pumping station is shown on plate W-4B and pertinent details
are tabulated in Table W-4B-2 below. Note: Additional detailed information in
the pumping stations, if available, is contained in Appendix B and in the New

Orleans District Emergency Data Container ("Black Box")

Table W-4B-2

Area W-4B: Orleans Parish Algiers Canal to Hero Canal (English Turn)
Pumping Station Summary

SlabEl | Pump
Map ID (Est ft) Flow | No. | Pump |Driver| Freq
Name | 15 Min. Quad | Latitude [Longitude N(f}e\e/tD (CFS) |Pump| Type | Type | Hertz

*
OP-11 |PS11 |St.Bernard 29.90962 | -89.978 NA  |1530 5 V E [ 25/60

2)

* -- Tota station capacity
V -- Vertical
E -- Electric motor

Potential flooding

The controlling elevation for the levees and floodwalls protecting this areais +5.5
feet NGVD. Thelowest ground elevation in the interior is about —7 feet NGVD.
Flooding elevation may range anywhere between these two extremes. The area
may experience storm surges in excess of +20 feet NGVD. Within afew hours of
the storm passage, the water level would recede to the current controlling
elevation of +5.5 feet NGV D unless failure of alevee or floodwall occurred. A
stage storage curve for the areais shown in Figure W-4A-1. A detailed
discussion of drainage that would occur after inundation is contained in Appendix

C.
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Elevation (Feet NGVD)

Figure W-4B-1
Area W-4B: Orleans Parish English Turn
Algiers Canal toHero Canal
20
15
/
10
/
5 -
O/
-5
-10
o o o o o o o o o o
3 3 3 3 3 3 3 3 3
s g =& g € 8 8 ¢ g
Storage (Acre-feet)

3) Emergency Response Plan

a) Leveesand floodwalls - The most likely location for damage is at the
controlling location(s) (lowest spots) that have been previoudly identified. These
are where overtopping will occur first and last longest. Damages may range from
minor levee erosion to complete breaches. Erosion around floodwalls may occur
and failure may occur from reverse heads. Intentional levee breaches will be
constructed within the reaches shown on plate W-4B in levee segment 2. The
breaches can be excavated to a combined bottom width of 200 feet to elevation
+2 feet NGV D by means of a barge mounted dragline. Access to the areawill be
viawater using the Algiers Canal. Immediate interim repair of levee breaches and
levee erosion will be by use of material obtained from degrading of adjacent levee
sections, by sandbagging or by use of steel sheet piling. The levee breaches will
be repaired to an interim grade of +7 feet NGVD. Emergency construction
contracts will be awarded to fully restore the levees and floodwalls from the
initial interim repair condition. These contracts will be based on post-event field
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inspection and surveys to identify damaged areas. They will include the
replacement of all degraded levee material used during interim repairs.

b) Vehicular and Railroad Access - There are no vehicular floodgates in this
area

¢) Pumping Stations - There is one pumping station in the area. 1t was not
visited; therefore, damages from interior flooding can not be predetermined.
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GULF INTRACOASTAL WATERWAY BETWEEN
AFALACHEE BAY, FLA., AND THE MEXICAN BORDER
U.8. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORDITION OF IMPROVEMEWT, 30 SEPTEMBER 1969

Project

River and Harbor Act of 24 July 1946, Senate Document 242,
79th Congress, 2nd Seasion, and prier R&H Acts, provide for a watarway
384.1 miles long, 12 feer deep and 125 feet wide at mean low gulf from Lake
Bargne Light No. 29 {formerly MNo. 4%), near the mouth of the Rigolets to
the Sabine River, Louilsiana and Texas, except in the section between Lake
Borgne Light No. 29 and Mew Orleans (33.1 miles long via land cut through
the marsh and the Industrial Canal) where a width of 150 feet is provided.
An alternate route 40.5> miles long, 9 feet deep by 100 feet wide between
Lake Borgme Light Mo. 29 and Wew Orleans *via Rigolets, Lake Pontchartrain,
and Industrial Canal), an alternate connectlon with the Mississippi River
below Algiers approximately 9 miles long, 12 feet deep and 125 feet wide
with a lock (Algiers Lock) at the river end; an alternate route 12 feet
deep and 125 feet wide from Morgan City, Louisiana to Port Allen, Louisiana
via the East Atchafalaya Basin Protection Levee borrow Pit, Bayou Sorrel
Lock (constructed with MRAT funds), Lower Grand River and Bayou Plaguemine
to Indian Village thence via Bayou Grosae Tate and new land cut to the
Mississippi River passing through a terminal lock in levee at Port Allen
opposite Baton Rouge; a channel 9 feet deep and 100 faeet wide from Indian
¥illage via Bayou Plaguemine to Plaquemine, Louisiana, improvement of
Franklin Canal as a connecting channel from GIWW [mile 121) to Franklin,
Louigiana, & feet deep by 60 feet wide, with its upper 300 feet having a
width of 100 feet. The construction of a lock at Harvey, Lounigiana (Harvey
Lock), a saltwater guard lock (Teland Bowman Lock) in the waterway at aile
182.8 west of Harvey lock, a saltwater guard lock (Calcasieu Lock) in the
waterway at mile 238.5 west of Harvey Lock, and a lock at mile 93.5 {Bayou
Boeul Lock) west of Harvey Lock, constructed under the existing project,
"Flood Control, Miasissippi River and Tributaries®. The project also
provides for the following: Widening of bends, passing places, WYY ing
basine, such as railroad and highway bridges over artificial cuts aa are
necessary; purchase of pipeline dredge; construction and operation of new
drainage canals and pumping facilities to restore parish drainage systems
where Lntercepted; construction of a double laaf bascule four-lane highway
bridge* with approachea at Louisiana State Highwy Mo. 47; construction of
movable bridges at M.P.R.R. and Iouisiana State Highway Ros. 23%* and 406;
fixed trestle bridges for crosaing of proposed landside drainage canals,
1ift bridges at Iouisiana State Highway No. 1¥** at Port Allen, Louisiana,
TP R.R. at Port Allen, Louisiana, T&P.R.R. at Morley, Louisiana;
congtruction of bulxheads and jetties ar Lake Borgne and Chef Menteur,
Louisiana, if found necessary, and for annual payments to the Board of
Commissioners of the FPort of New Orleana for use of a portion of the Inner
Harbor NMavigation Canal and Lock. The length of waterway within the U.S.
Artny Engineer District, Mew Orleans, is 384.1 milea via the northernly or
Port Allen routs and 299.4 miles via the southernly or Harvey Canal route.

Modification authorized by River and Harbor Act of 23 October 1962, House

Document 556, 87th Congress, 2nd Session, provides for a channel 16 feet
deep.
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GULEF INTRACOAITAL WATEEWAY BETWEEN
APATLACHEE BAY, FLA., AND THE MEXICAN BORDER
U. & ARMY ENGINEER DISTRICT, WEW ORLEANS
CONDITION OF IMPROVEMENT, 30 SEPTEMEER 15599
{continuad)

Canal, except in the vicinity of Houma, La., (mile A0.5 ta 63-9);: a by-pass
route at Houma; a channel 16 feet deep and 200 feet wide through the reach from
Atchafalaya River to the Sabine River; and four highway bridges (United States
toe contribote 58% of ceonstruction casts).

Replacement of the Vermilion Lock under the Prowvisionsz of Section € of
the Rivers and Harbors Act of 3 March 1309 was approved by the Secretary of the
Army on L& May 1967 (See Sheet 1-45A),

*Construction of this bridge has become unnecessary under this project
doe to the fact that the portion of the project over which the bridge was to be
canstructed has been incorporated in the preject, "Mississippi River-Gulf
Cutlet," which preovides for a fixed high level bridge. See Sheet 1-13 (2).

**In lieu of the bridge at S5tate Highway Wo. 23, a tunnel was constructed
and completed 15 February 1556, Additional cost over estimated cost of bridge
was borne by local interests.

***1n lieu of a lift bridge at La. State Hwy. HNo. 1 at Port Allen, a 4-
lane fixed kridge was constructed by Department of Highway, State of Louisiana
in accordance with Public Law B3-167, E5th Congress (F.Y. 1958 Appropriation
Act) apwroved 26 August 1957, which contained the following proviso: "Provided
further, that not to exceed 53,500,000 of the funds hereinafter provided for
the Plaquemina-Morgan City Alternate Route, shall be awvailable for the
construction of a 4-lane, high level fixed bridge on Louisiana State highway
number 1 (formerly Keute No. 18710 over the extension of the Plaguemine-Morgan
City Boute of the Gulf Intraccastal Waterway in West Baton Rouge Parish
Loulsiana. ™

Purpose

Te provide an inland waterway for harge traffic.

fhysical Data

Fange of tide, 10 to 14 inches . A severe storm may cause a high tide of
from 6 feet to 9 fesr.

Progress of Work

The main stem of the warterway as zuthorized under R & H Act of 24 July
1946 was completed to a 12-toot depth in 1344,

The remaining work to be done consists of: Enlarging the waterway, as
provided by modification avthorized 23 October 1%62, House Document 556, 87th
Congress, Znd Sessien and any deferrcd constructiocn that may be required under
agreement for relocation of railread facilities. The construction of bulkheads
and jetties at Lake Borgre and Chef Menteur, La. are no longer necessary. This
Feature was reviewed and deauthorized on 2 Hovember 1979 under the
Deanthorization Review Program,
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GULF INTRACOASTAL WATERWAY EBETWEEN
APALACHEE BAY, FLA., AND THE MEXICAN BORDER
U. B ARMY ENGINEER DISTRICT, NEW ORLEANS
CORDITION OF IMPROVEMENT, 30 SEPTEMBER 1999
{continuad)

The project as modified is &1% complete. Relocation of the waterway at
Chef Menteur-Pass was completed in Feb. 1372 and conatruction of the Leland
Bowmran Lock (Vermilion Leck replacement) was completed in March 1985,

Cost

863,284,470
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MISEISSIPFI RIVER BATON ROUGE TO THE OtiILF OF MEXICO, LA.
CONDITION OF IMPROVEMENT, 30 EEPTEMBER 1995
Project

River and Harbor Act of 2 March 19545, House Document 215, 76th Congress,
lzt Session, and prior River and Harbor Acts, provide for channel dimensions
58 follows: Baton Rouge to New Orleans Section, 35 ft. deep Low Water
Reference Plane (L.W.R.P.} by 500 ft. wide, 125.3 milea long; within limits of
the Port of Hew Orleana Section 3% feet deep Mean Low Gulf (M.L.G.) by
1,500 ft. wida, 17.8 miles leng; lower limits of the Port of New Orleans to
Head of Passes Section, 40 £t. deep (M.L.G.) by 1,000 ft. wide, £26.7 miles
long; Southwest Pass 40 ft. deep (K.L.G.) by BOO ft. wida, 17.5 miles long;
Southwesat Pass Lower Jetiy and Bar Channel, 40 ft. deap (M.L.G.) by 600 ft.
wide; South Pase, 30 ft. deep (M.L.G.} by 450 ft. wide, 13.5 milez long; South
Pass Bar Channel, 30 ft. deep {M.L.G.} by 600 ft. wide.

River and Harbor Act of 23 CQctober 1962 {Public Law no. B7-874, Senate
Document No. 36, B7th Congrees, 1et Session) provides for a channel 40 feet
deep and 500 feet wide from Baton Rouge to the upper limits of the Port of New
Orleans and alsoc 40 feat deep for a width of 500 feet within the presently
authorized 35-by 1,500-fooct channel in the port limits of Hew Orleans.

See Map 1-531 for Misslssippi River Ship Channel Project which will despen
the river and Southwest pass.

Phase I dredging construction was initiated on 1 July 198%7. A 45 foot
channel from the Gulf to mile 181 was completed on 17 December 19585,

Phase II provided for the dredging of a 45 foot channel from mile 181 teo
Baton Rouge. Fhase II dredging construction was complated on 10 December
1995.

The General Design Memorandum, Supplement No. 2 approved by OCE 9 January
1985 included major changes in the scope of the project. These changes
ineleded rebuilding the ercded river bankes from Venice to Head of Passes, and
Southwest Pass, with bank nourishment and foreshore protection. The
uncompleted work in South Pass has been eliminated.

Purpose
The purpose of the Mississippi River, Baton Rouge to the Gulf of Mexirco,
Louisiana project ls to provide adequate navigation passage to assure the most

economical use of the waterway. The bank restoration worke will reduce annual
maintenance dredging reguiremants,

Physical Data

Normal range of tide at mouth is one foot; tide due to Btorma is 2 to &
feet and hurricane 14 to 18 feet, During low river discharge, tidal
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variations are 0.8 foot at New Orleans and 0.2 foot at Baton Rouge. Maximum
stages from apring floods on the Mimeissippi River are 20 feet above (M.5.L.)
at New Orleans, and 45 feet above {M.5.L.) at Baton Rouge,

Frogress of Work
Work authorized under the Acte prior to 1945 ism complete.
Work authorized under the Act of 1962 is complete.

Work authorized under the medification to Act of 1945 {GDM, Suppl Na. 2}
is complete.

Bouth Pass

In keeping with Corps of Engineers policy that projects only be
maintained consiBtent with reaponable nesds of existing commerce, the channel
through South Pass will be maintained to provida a depth of -17.0 feet Mean
Low Gulf (M.L.G.) and a width of 450 feet, and through South Pasa Bar Channal
a depth of -17,0 feet M.L.G. and a width of 600 feet.
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MISEISSIPPI RIVER - GULF QUTLET, LOUISIANA
CONDITION OF IMPROVEMENT, 30 SEFTEMEER 1557

AUTHORIZATION: The project was authorized by the River and Harber Act &L 1956,
the Water Reseources Development Act of 1%76, and the Water Respurces Development
Act of 1986,

FROJECT: The plan <f improvement consists of four basic items: (1) a completed
channel extending from the Inner Harbor Navigation Canal to the minus 38-foot
contour in the Gulf of Mexico; (2) completed jetties and dirkes aleng the channel
in Breton Sound; {3} a new lock with c¢oennecting channels; constructicn to begin
sacn (4) foreshore protection aleng the south side of the ship channel

extending from the Inner Harbor Navigation Canal to the end of the hurricane
protection levee & aleng the northside of the Inner Harber Navigaticn Canal &
along the noarthbank of the MRGC between MI 41-Mi 56.0.

LOCAL COOPERATION: Assurances of local cooperation of items 1, 2, and 4 above
were furnished by the Board of Commissioners of the Fort of New Orleans and were
accepted on behalf of the United States on 29 August 1957. The Board of
Commissioners executed amended assurances covering the provisions of the Uniform
Relocations Assistance and Real Property Acquisition Policies Act of 1370,
FPublic Law 91-646, which were accepted on behalf of the United States on 21
April 13873 for the new lock. Supplementa! assurances reflecting the changes
made necessary by enactment of the Water Resources Development Act of 1976 were
requested on 11 September 1378. By letter of 18 September 1978, local interests
stated that they could not respond to ocur requests because plans for the lock at
the Inner Harbor Havigation Canal site were in a very preliminary stage. In
November 1%83, the Beoard of Commissicners was informed of the selected plan and
its costs, including their share, based on tradirional cost sharing. By letter
of 17 February 1984, the Board stated that it ¢ould not support the plan at that
time because of the uncertainty of cost sharing and the financial situation of
the State of Louisiana. However, by letter dated 11 February 1985, the Governor
of Louisiana provided the necessary assurances to proceed with the ccordination
of an appropriate course of acticn for public invelvement and to process the
Evaluation Report. The public involvement program was initiated consistent with
the Evaluation Report schedule. The final Evaluation Report was submitted to
Higner Zuthorities on 3 April 1857 and is scheduled for Final Approval in
pecember 1997. The project is recommended for new start construction during FY
9%. The Shiplock will be cost shared in accordance with the provisions of
Section 844 of the Water Respurces Developmeant Act of 1986, PL 939-EB62

PROGRESS: Work on the channel was initiated 17T March 1858. The constructicn of
the channel is completed and is maintained at a depth of 36 feet and 500 feet
width from the INHC lock te Mile 0.0 and mzintained at a depth of 38 feet by 600
feet width from Mile 0.0 to the 38 foot contour in the Gulf of Mexico., The
extension of the Southwest Jetty to mile 14.8 is completed. The foreshore
protection aleng the north side of the Inner Harbor Navigation Canal and the
south side of the MRGO from Bayou Bienvenue to the end of the hurricane
protecrion levee is complete. The remaining foreshore protection is on hold
until the need arises. The existing lock was completed in 1923, by non-Federal
interests, and had been leased by the Federal Government since 1944. On 1 July
1986, the lock, adjacent
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MISSISAIPFI RIVER - GULF OUTLET, LOUISIANA
CONDITION OF IMPROVEMENT, 30 SEPTEMEER 1597
{continued)

land, and facilities were purchased from the Board of Commissieners of the Port
of New Orleans for 53,800,000. By purchasing the lock, the Corps received fee
title te the lock and appurtenances with operation and maintenance responsi-
bility for the 5t. Claude and Florida Avenue Bridges transferring to the Board
of Commissioners of the Port of New Orleans. A& General Re-evaluation Report is
presently keing prepared for a new lock and connecting channels. The final site
and size for the new lock have not been determined. The report 1s scheduled for
completion in 1935,

Rccess Channel {28 by 149 feet), S.I1.W.W. to Breton Sound 27 Mar Bl
Interim Channel (36 by 250 feet), Paris Road to
Gulf of Mexico 5 Jul 83
Project Charnnel [36 by 500 feet)
Inner Harbor Navigation Canal to Vicinity of Paris Road 7 May 59
Yicinity to Paris Road to Mile -9.4 14 Mar 65
Turning Basin (Vic. Mile 66.0) and appurtenant work is
physically complete 22 Jul 65
Plug at Paris Road Removed 20 Jan 68
High Level Bridge {Louisiana State Highway 47), initiated
1 June 1364 completed 14 How 67
Remaval of Pontocon Bridge at Paris Boad initlated
24 July 1367 complated 22 Bep &7
Betention Dikes:
Shell Core and RipRap (both dikes} ) 26 Bug 61
Capping (both dikes) ) to Mile 20.2 29 Oct 62
Rockfacing (both dikes) ] 3 Nov 63

Extenszion of southwest jetty to Mile 14.8 {Sta. 2700). lst Phase, completed.
Eemaining jetty across Breton Sound not yet started because the cost cannot be
justified.

B 3.5 mile reach of north bank foreshore protection was completed on

19 February 1993, and a 2 mile reach of north bank foreshore protection
completed 9 Feb 98. JAnother 2 mile reach to be constructed spring of 2000 and a
final 1 1/2 mile reach to be completed in 2001. North bank foreshore protection
located between Mi.41 and Mi.56 as directed by Public Law 102-104, 17 August
1991, Energy and Water Development Appropriation Act of 1%82.

4 Prefabricated steel survey towers and 25 timber pile
station markers 23 Jun €1

3 Concrete survey towers and 25 timber pile station markers 24 Jul &1

Channel maintained at 36 foot depth from IHHC lock to Mile 0.0 and at 38
foot depth from Mile 0.0 to the 38 foot contour in the Gulf Of Mexico.
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COST: Federal 5640, 000,000
Non-Federal $124,000,000
Taotal Project $764,000,000
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HISSISSIFPI RIVER BEIF CHANNEL, QULF TO
BATON ROUGE, LOUISIANA

CONDITION OF IMPROVEMENT, 30 SEPTEMBER 1395

AUTHORIZATION: The project was authorized by the Supplement Appropriation
Act of 1985, {Public Law 99-B8 dated 15 August 1985). The Water Resourcem
Development Act (WRDA) of 1986, {Public Law 99-662} provides for innovative
cost sharing between the Federal Government and non~Federal intareste for
congtruction and maintenance of the project.

PROJECT: The Miasissippi River Ship Channal, Gulf to Baton Rouge, La.,
project will provide more efficient deep draft navigation access to the New
Orleans and Baton Rouge reaches of the Miseiessippi River via Southwest Pagas
by enlarging the existing ¢hannel tc a project depth of 55 feet, enlarging
the adjacent channel alcng the left descending bank in New Orleang Harbor to
a 40 foot depth, ¢constructing a turning kasin at Baton Rouge, constructing
training worke in the paszep tc reduce maintenance dradging and ¢conetructing
galtwater intrusion mitigation features which are required as a result of
deepening the channel.

Local. COOPERATION: A Local Cooperation Agreement (LCA) between the
Government and the S5tate of Louisiana was signed on 30 June 1986. The firast
supplement to the LCA was aigned on 15 June 1987 to comply with the cost
aharing and financing ccncepte reflected in the WRDA of 1986. A Becond
supplement to the LCA wag signed on 25 June 1990 to incorporate language
allowing relocation costs to be credited towards the 10% non-Federal
repayment as per WRDR of 1388 and language disallowing the State to use any
Federal funds for their cash contributicons. The LCA and firat supplement
provide for cost sharing (7%5% Federal, Z5% non-Pederal) for dredging of a 45
foot channal from the Gulf of Mexico to mile 1Bl.0 and the construction of
galtwater mitigation features. Thie work is defined as Phase I, A third
aupplement to the LCR addresses construction of the saltwater mitigation
featurea and was executad 28 May 19%93. B Froject Cooperation Agreement
{PAC) for Phase 11 was executed on 2 September 19%3. Phase II provides for
the Dredging of a 45-foot channel from mile 181.0 to Baton Rouge.

FROGRESS: Phase I dredging construction was initiated on 1 July 1%87. A& 45
foot channel from the Gulf to mile 181.0 was complete in December 1988. An
underwater eill at mile &4.0 wanm constructed in July 1988 as a mitigaticn
measure to reduce paltwater intrusjon during the drought conditions that
year. Freshwater wap aleo barged to three municipal water plants during
1988. Phase I mitigation conmetruction [upgrades to the Plaguemines Parish
water pupply and distribution eystem on the west bank} was initlated after
executing with the State of Louisiana on 28 May 1993 the third supplement to
the LCa. When complete, barging freshwater will not be required.

Fhase II dredging conptruction was initiated in July 1994. <Construction

invelved deepening seven river croseinge to 45 feet. Phase II was completed
9 pacember 1994.
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MISSISSIPPI RIVER SHIP CHANKEL, GULF TO
HATON RCUGE, LOUISIANA

CONDITION OF IMPRCVEMENT, 30 SEPTEMEER 1597
[centinuad)

The State cof Louisisna has reguested that Phase III investigaticon proceed
on the remaining authorized project features. We are preparing a Federal Design
Memcrandum documenting the results of our investigations inte deepeéning the
river to 3G and 55 feer.

COST:

TOTAL FEDERAL NON-FEDERAL
ruthorized Total Project 5471,CQ00, 000 5178,000,000 $293,000,000
Current Total Brojeect $552, 200,000 $161,000,000 $390,000,000

Fully Funded .
Estimated Cost
Current Phase I 344,203,000 327,153,000 S17%,050, 060
Fully Funded
Estimated Cost
Current Phase II §7,708,000 55,014,000 82,694,000

Fully Funded
Estimated Cost
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' LAFKE PONTCHARTRAIN & VICINITY, LOUISIARNA

CONDITION OF IMPROVEMENTI, 30 SEPTEMBER 1995

AUTHORIZATION: The projact waa auvthorized by Flood Contreol Act of 1965,
and the wWwater Reaources hAct of 1974, 1986, 1990, and 19352.

PROJECT: The project provides for construction of the Lake Pontchartrain
High Level Plan and the Chalmette Area PFlan. The project includes a new
levee parallel to and immediately north of U.5. Highway 61, between the
levee alang the Jefferson-St. Charles Parish boundary apnd the east Bonnet
Carre' Spillway guide levee, an enlarged leves the Jeffarmon Parish
Lakefront, an enlarged Hew Orleans Lakefront levee landward of the asawall,
enlargement of exipting levees of the Imner Harbor Navigation Canal in New
Orleans, a new levee floodwall along the Lakefront extending from the
floodwall at the Hew Orleans to South Point, an enlarged levee from South
Porint to the GIWW, a leves along and north of the Mississippi River-Gulf
Outlet and Gulf Intracoaatal Waterway from the Inner Harbor Navigation Canal
ta Chef Menteur, and a new levee from the Inner Harbor NHavigation Canal
Levee along and on the asouth bank of the Mississippl River-Gulf Outlet to a
point approximately 2-1/2 milep northeast of Verret and then in a generally
weaterly direction to the Mimseissippi River Levee near Caerpnarvon. The
strengthened Mandeville seawall on the north shore at present height. A new
pumping station and vertical lift gates for the Florida Avenue Complex ara
included in this project. Mitigation for environmantal damage will be
provided by a segmented rock breakwater along the Manchac Wildlife Refuge to
allow marsh creation.

LOCAL COOPERATION: Assurancesd are required for the two independently
justified plans. The Chalmette Area Plane lccal sponsorz are the Orleane
Levee District, St. Bernard Parieh Council and Lake Borghe Basin Levee
District. The High Levee Plans local sponsore are the Orleans Levee District
the New Orleans East unit, the Eapt Jefferson Levee Board for the Jefferson
parish portion of the New Orleane West unit and the Ponchartrain Levee
District for the St. Charleg Parish portion of the New Orleans East Unit.

PROGRESS: Funds to initiate pre-conetruction engineering and design were
appropriated in FY 1966, and funds to initiate construction were
appropriated in FY 1557. The project is approximately 80 percent complete
and the eatimated cowpletion date is November 2013. The New Orleans East
Unit is 90 percent complete, with a completion date of September 2009, The
New Orleana West Unit is 12 percent complete with a completion date of
November 2013. The Mandeville Unit la 100% complete as of September 1985.
Tha Chalmette Unit is 98 percent complete with a completion date of
September 2001.

COST: The teotal estimate of the project cost fully funded is $707,4000,000.
The remaining benefit-cost ratio is 3.4 to 1 at 3-1/4 percent.
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WESTWEGO TO HARVEY CAKAL, LOUISIANA
EURRICANE FROTECTION PROJECT

CONDITION OF IMPROVEMENT, 30 SEPTEMBER 1997

AUTHORIZATION: Public Law 33-662, the Water Resources Development hct of 1986,
authorized the project, with the Lake Cataouatche partiaon added by the Water
Rescurces Development Act of 1%9%6. {Public Law 104-303)

FPROJECT: The project will provide protection to the area between the City of
Westwege and the Harvey Canal within Jefferscon Parish, Louisians on the west
bank of the Mississippi River. The plan of protection ceonsists of about 22
miles of new and enlarged levees and floodwalls designed te protect against
floodwaters resulting frem the standard project hurricane [(SPH). The SPH has a
frequency of recurrence of about 500 years. The elevation of the 5PH flocdwalls
and levees varies from 3 feet NGVD te 17 feet NGVD. The project plan includes
mitigation which consists of the construction of 2 timber pile and tire
breakwater on the west bank of Lake Catacwvatche adjacent to the Salwador
Wildlife Management Area and the acquisitien and management of 1024 acres of
woocded wetlands. The Lake Cataocatche area eliminates a westside closure, and
adds about 10 miles of levee and 2 wiles of floodwalls to the project.

LOCAL COOFERATION: The Local Cocperation Agreement betweepn the Department of
the Army and the West Jefferson Levee LCistrict was signed on 18 December 1590,
The preoject is cost shared 65% Federal, 35% non-Federal.

PROGRESS: FProject censtruction began in February 19%1. Construction has been
completed on the Lake Cataouatche Mitigation Breakwater, the LA Hwy 45 Single
Lift Levee, East of Vertex lst Lift Levee {non-Federal contract) the Company
Canal Flopdwall. Estelle to LP&L Powerline Leves 1% 1ift, V-Levee Floodwall
gnd Hwy 45 Levee Gap Closures and 0ld to New Westwego F.35. Floodwall. Construc-

tion is underway on the following features: (1} HNew Westwego P.5. to Orleans
Village 1° lift and (2] Orleans Village to Hwy 45 1% lift. The following
construction contracts are scheduled for award in FY 1358: (1) Westwego Airport

-4t

(2} Estelle Levee 1" lift repairs {3) LA Hwy 3134 (Hon-Fed) and (4) Estelle PS-—
LP&L FW. The project is 45% complete, Completion is scheduled far 2007.

CO8T: 595,200,000 (5€1,900,000 Federal and $33, 200,000 non-Federal),

2-41A
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WEST RBANK - EAST OF HARVEY CANAL, LA, (HURRICANE PROTECTION)

CONDITION OF IMPROVEMENT, 30 SEPTEMBER 15957

AUTHORTZATION: The Water Rescurces Development Act of 1996 (S=c 533).

FROJECT: The project wilil provide protestion to the urban area east of the
Harvey Caral on the Westbank of the Mississippi River in the Vicinity of New
Ozleans in Jefferscon, Orleans, and Plaguemines Parishes. The project consists
of 5 sector floodgate in the Harvey Canal below Lapalco Blvd, and about 23 miles
of ievees and 2 miles of floodwallis from the structure, southward along the east
bank of the Harvey Canal to the Algiers Canal, then northeast along the nerth
bank of the Algiers Canal to the existing Algiers Lock, then southwest bank of
the Blgiers Canal to the Hero Canal, ther scutheast along the north bank of the
Herc Canal te the Mississippl River Levee and then arcund the Cakville
Subdivision. Both porticns of the Harvey and Algiers Canals involved in the
project are part of the 5ulf Intraccastal Waterway (GIWW),

LOCAL COQOPERATICN: A Project Cooperatiosn Agreement (PCA) is keing prepared and
will be forwarded to Divisicn and Headguarters by the end of FY 90.

PROGRESS: Design has bequn buat construction will not begin without an executed
Froject Cooperaticn Agreement. This profect is expected to be complete by Z011.

COST: 5184,000,000.00 (%120,000,000.00 Federal and 564,000,000.00 Non-Federal)
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' MISSISSIPPI RIVER LEVERS

CONDITION OF IMPROVEMENT, 20 SEPTEMBER 1995

AUTHORIZATION: Previous project authorized by Aot of 28 June 1B79 and
amendmenta. Existing project authoerized by Flood Act of 15 May 1528 and
amendmente.

Section 204e of the Flood Control Act of 17 May 1950 extends the
aforementioned Act to ineclude auch flood control improvements in the pariszh
cf Orleans, Louigiana, to protect lands back of the levees from floodwaters
of the Miaeiesippi River and Lower Old Riwver.

PROJECT: The project consists of operation and maintenanca of mainline
Misaisseippi river levees which were built to protect the adjacent landse,
towna, cities, industrial plante, and people living in the area from
flonding by annual high water in the river; reptoraticn of levees; wavewash
protection conmisting of levee toe protection, elope paving and riprap; bank
stabilization.

LOCAL COOPERATION: The levee districte along the HMiesissippi River have
adopted resolutiona assuring the United States that the regquirements of
local cooperation will be met. The local interestse have acgquired all
rights-of-way for work completed and underway and have indicated that they
will continue to do so in the future.

PROGRESS:
Total Mississippl River Levees 511.5 mile=s
Complete to Grade and Section 440.6 miles
Surface Roads 479.6 miles
Seepage Berms to be conatructed 13.1 miles
Seepage Berma completed 1.1 miles

Wavewsasah protection works, consisting of levee toe protecticon and aaphalt or
concrete levea slope paving, have been constructed for protection of the
leveas. The project is about 93% complete and acheduled for completion in
hugusat 2008.

cosT: 5431,000,000.00 (5412,000,000.00 Federal)
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Name : Jefferson Parish #1

Parish : Jefferson

Address : 1500 Beverly Gardens Dr.

Phone Numbers : 504-838-4730

Station Manager : Brion Adams

Position : Latitude 30:01.113 Longitude —90:08.716
Pump From : Bonnable Canal

Pump To: Lake Pontchatrain

Facility Floor Elevation: 0.1' NGVD
Capacity (CFS)

Pumpl = 300
Pump2 = 300
Pump3 = 1050
Pump4 = 1050
Pump5 = 1050

Click BlueText for additional pump infor mation
Page 1

BONNABEL PUMPING STATION JEFFERSON No1 Looking North



AREA E-2

P.S. #1-BONNABEL

Jefferson Parish, East Bank

UPPER SLAB EL 7.1 NGVD
MIDDLE SLAB EL 3.6 NGVD
LOWER SLAB EL 0.1 NGVD

FLOOD DAMAGE RISK:

ELEVATION 0.4
ELEVATION 3.6

ELEVATION 3.8
ELEVATION 4.6
ELEVATION 4.6
ELEVATION 4.6
ELEVATION 6.1
ELEVATION 7.6
ELEVATION 7.6

ELEVATION 7.6
ELEVATION 9.1

Exterior rear pump bearing for the three 1050cfs pumps will ingest water.
Air intakes for diesel pump engines flood.
84% loss of station capacity
Fuel transfer pumps from the main storage tanks flood.
Control panel for two 1050cfs, horizontal pump engines flood.
Electric driven vacuum floods.
Diesel engine lubrication pump flood.
Diesel engine driven vacuum pump floods.
Lower level of engine seals for the 1050cfs pumps become submerged.
Electrical distribution control panel for the station floods.
100% loss of station capacity
Control panel for one 1050cfs pump engine floods.
4160V, 1660kW generator that powers 60Hz motors for the two 300cfs,
vertical pumps flood.

WIND DAMAGE RISK:

Building is concrete wall with metal truss and metal roof.
Row of windows along top of both sides of building.
One unbraced rollup door at one end.

SIPHON POTENTIAL: Yes



Area E-2
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SUBURBAN CANAL PUMP STATION JEFFERSON No 2
Looking North :

Name : Jefferson Parish #2

Parish : Jefferson

Address: Lake Villaand Avron

Phone Numbers : 504-838-1122

Station Manager : Larry Portier

Position : Latitude 30:01.210 Longitude —90:10.809

Pump From : Suburban Canal

Pump To: Lake Pontchartrain

Facility Floor Elevation: 7 NGVD
Capacity (CFS)

Pumpl = 1050
Pump?2 = 1050
Pump3 = 40

Pump4 = 300
Pump5 = 300
Pump6 = 300



AREA E-2

P.S. #2-SUBURBAN
Jefferson Parish, East Bank SLAB EL 7.0 NGVD

FLOOD DAMAGE RISK:

ELEVATION 7.0
ELEVATION 7.0
ELEVATION 7.1

ELEVATION 7.6

ELEVATION 7.9
ELEVATION 8.1
ELEVATION 8.1
ELEVATION 9.6

Diesel engine driven vacuum pump floods.
Two 1050cfs, horizontal pump bearings and pump reducer drives flood.
Diesel fuel transfer pumps from the main storage tanks flood.
89% loss of station capacity
Two 277/480V, 400kW generators flood.
100% loss of station capacity
Electrical control panels flood.
60Hz electrical driven 40cfs, vertical pump and vacuum pump floods.
Diesel engines driving two 300cfs, vertical pumps flood.
60Hz electrical driven 300cfs, vertical pump flood.

WIND DAMAGE RISK:

Building is concrete wall with concrete roof.
Windows are wired glass and protected from direct winds.
Two unbraced rollup doors at each end of building.

SIPHON POTENTIAL: Yes



Area E-2

ELMWOOD CANAL PUMP STATION JEFFERSON No 3
Looking West:

Name : Jefferson Parish #3

Parish : Jefferson

Address : 5400 CaryotaDDr.

Phone Numbers : 504-838-1124

Station Manager : Lee Comeaux

Position : Latitude 30:01.928 Longitude —90:13.145

Pump From : ElImwood Canal

Pump To: Lake Pontchartrain

Facility Floor Elevation: 6 NGVD

Capacity (CFS)

Pumpl = 300 Pump5 = 550
Pump2 = 300 Pump6 = 550
Pump3 = 550 Pump7 = 300
Pump4 = 550 Pump8 = 300

Click BlueText for additional pump infor mation



AREA E-2

P.S. #3-ELMWOOD
Jefferson Parish, East Bank SLAB EL 6.0 NGVD

FLOOD DAMAGE RISK:

ELEVATION 6.6
ELEVATION 6.9

ELEVATION 7.2
ELEVATION 7.2
ELEVATION 7.6
ELEVATION 8.2

Diesel engine lubrication pump flood.
Fuel transfer pumps from the main storage tanks flood.
100% loss of station capacity
Electrical switch gear floods.
277/480V, 365kW generator floods.
Both diesel and electrical vacuum pumps flood.
Four 300cfs vertical & four 550cfs horizontal diesel pump engines flood.

WIND DAMAGE RISK:

Building is concrete wall with metal truss and lightweight cement type roof.
Roof has been easily damaged in previous storms.
One unbraced rollup door at each end of the building.

SIPHON POTENTIAL: Yes



Area E-2

DUNCAN CANAL PUMP STATION JEFFERSON No4
Looking South :

Name : Jefferson Parish #4

Parish : Jefferson

Address : 1600 Joseph Y enni Blvd.

Phone Numbers : 504-468-2828

Station Manager : Keith Lewis

Position : Latitude 30:02.310 Longitude —90:14.706

Pump From : Duncan Candl

Pump To: Lake Pontchartrain

Facility Floor Elevation: -5.3 NGVD

Capacity (CFS)

Pumpl = 300 Pump4 =1050
Pump2 = 300 Pump5 =1050
Pump3 =1050 Pump6 =1050

Click BlueText for additional pump infor mation

Page 1



P.S. #4-DUNCAN

AREA E-2

Jefferson Parish, East Bank UPPER SLAB EL 3.6 NGVD

MIDDLE SLAB EL -0.5NGVD
LOWER SLAB EL -5.3NGVD

FLOOD DAMAGE RISK:

ELEVATION -4.3
ELEVATION -1.8

ELEVATION -0.3

ELEVATION 0.5
ELEVATION 0.5
ELEVATION 0.5
ELEVATION 2.0
ELEVATION 4.0

ELEVATION 4.0
ELEVATION 4.0
ELEVATION 5.6

Exterior rear diesel pump bearing for four1050cfs, pumps ingest water.
Air intakes for the four 1050cfs pump engines flood.
88% loss of station capacity
Fuel transfer pumps from the main storage tanks flood.
100% loss of station capacity
Control panels for three 1050cfs, horizontal pump engines flood.
Electric driven vacuum floods.
Diesel engine lubrication pump flood.
Diesel engine driven vacuum pump floods.
Lower level of the engine seals for one 1050cfs, horizontal pump becomes
submerged.
Electrical distribution control panel floods.
Control panels for one 1050cfs pump engine floods.
4160V, 1660 kW generator operating 60Hz electrical motors

for two 300cfs, horizontal pumps floods.

WIND DAMAGE RISK:

Building is concrete wall with metal truss and metal roof.
Row of windows along top of both sides of building.
One unbraced rollup door at one end.

SIPHON POTENTIAL: Yes



PARISH LINE PUMPING STATION
Name : Jefferson Parish #5

Parish : Jefferson

Address : 3100 Grand Lake

Phone Numbers : 504-466-6591

Station Manager :

Position : Latitude 30:00.684 Longitude —90:16.731
Pump From: 16 and 17

Pump To: Lake Pontchartrain

Facility Floor Elevation: 10.6° NGVD

Capacity (CFS)

Pumpl = 300cfs

Pump2 = 300cfs

Pump3 = 300cfs

Click BlueText for additional pump infor mation
Page 1

Page 2

Page 3



AREA E-2

P.S. #5-PARISH LINE
Jefferson Parish, East Bank SLAB EL 10.6 NGVD

FLOOD DAMAGE RISK:

*NOTE: No auxiliary power available.
100% loss of station capacity when commer cial power is not available.

ELEVATION 12.0 60Hz electric motors for three 300cfs pumps flood.

WIND DAMAGE RISK:

Concrete building w/ metal roof.
Row of windows along top of canal side of building.
One unbraced rollup door at one end.

SIPHON POTENTIAL: Yes



AREA E-3

ORLEANSPARISH PUMPING STATION #6
Name : Pumping Sation #6

Parish : Orleans

Address:

Phone Numbers :

Station Manager :

Position : Latitude 29:59:12.94 Longitude 90:07:26.45
Pump From :Palmetto Canal

Pump To: 17" Street Outfall Canal

Facility Floor Elevation: 3.6 NGVD

Capacity (CFS)

PumpA = 550 Pumpl =1050
PumpB = 550 PumpCD-1 =90
PumpC =1000 PumpCD-2 =90
PumpD= 1000 Pumpl1=250
PumpE = 1000 Pump2 =250
PumpF =1000 Pump3 = 250
PumpG = 1000 Pump4 = 250
PumpH = 1050

Click BlueText for additional pump infor mation

Page 1
Page 2



P.S. #6

AREA E-2& E-3

Orleans Parish, East Bank SLAB EL 3.6 NGVD

FLOOD DAMAGE RISK:

ELEVATION 3.6

ELEVATION 6.6

ELEVATION 7.6
ELEVATION 7.6

ELEVATION 8.6

25Hz motors for two 550cfs pumps and five 1000cfs, horizontal pumps
floods.
64% loss of station capacity
Four 60Hz motors driving four 250cfs, vertical pumps flood.
75% loss of station capacity
25Hz vacuum pump floods.
Transformers and breakers flood.
100% loss of station capacity
60Hz motors driving two 1100cfs, horizontal pumps flood.

WIND DAMAGE RISK:

Brick with metal truss roof.

Roof is planked with wood and covered with copper sheeting.
Windows are boarded.

Rollup door was braced.

SIPHON POTENTIAL: Yes



AREA E-3

ORLEANSPARISH PUMPING STATION #3
Name : Orleans Pumping Station #3

Parish : Orleans

Address:

Phone Numbers :

Station Manager :

Position : Latitude 29:59:18.11 Longitude 90:04:04.71
Pump From : Broad Ave. and Florida Ave. Canals

Pump To:

Facility Floor Elevation: 4.1' NGVD
Capacity (CFS)

PumpA = 550
PumpB = 550
PumpC =1000
PumpD =1000
PumpE =1000
PumpCD-2 =20
PumpCD-3 =20

Click BlueText for additional pump infor mation

Page 1
Page 2



AREA E-3

P.S. #3

Orleans Parish, East Bank ORG SLAB EL 4.1 NGVD
NEW SLAB EL 5.6 NGVD

FLOOD DAMAGE RISK:

ELEVATION 4.7 25Hz vacuum pump floods.
ELEVATION 5.1 25Hz electric motors operating two 20cfs centrifugal pumps flood.
ELEVATION 5.1  Three DC generatorsflood. (DC field is required for two 550cfs,
horizontal pump motor)
28% loss of station capacity
ELEVATION 5.6 Basement containing low voltage, 25Hz transformers and switch gear
floods.
ELEVATION 5.6 25Hz motors for two 1000cfs horizontal pumps flood.
76% loss of station capacity
ELEVATION 5.6 80kW generator floods.
ELEVATION 6.6  25Hz feeders, busties and circuit breakers flood.
ELEVATION 6.3  25Hz vacuum pump floods.
ELEVATION 9.6 25Hz motor for flood-proof 1000cfs horizontal pump floods.
100% loss of station capacity
ELEVATION 10.6  60Hz vacuum pump floods.
ELEVATION 15.6  Switch gear for flood-proof pump and 60 Hz vacuum pump floods.

WIND DAMAGE RISK:

Brick building with metal truss roof.

Roof is planked with wood and covered with copper sheeting.

Windows are boarded.

Rollup door was braced.

80 kW generator and switch gear for one 1000cfs pump and one vacuum pump are located
adjacent to the station in a concrete building with concrete roof.

SIPHON POTENTIAL: Yes



Area E-3

ORLEANSPARISH PUMPING STATION #7
Name : OP#7

Parish : Orleans

Address:

Phone Numbers :

Station Manager :

Position : Latitude 29.99424 Longitude —90.1010

Pump From : Kenilworth Canal and Orleans Relief Canal
Pump To: Orleans Relief Outfall

Facility Floor Elevation: 3.8° NGVD

Capacity (CFS)

PumpA =550

PumpC = 1000

PumpD =1000

PumpCD-2 =70

PumpCD-3 =70

Click BlueText for additional pump infor mation

Page 1
Page 2



P.S. #7

AREA E-3

Orleans Parish, East Bank ORG SLAB EL 3.8 NGVD

NEW SLAB EL 5.6 NGVD

FLOOD DAMAGE RISK:

ELEVATION 3.8

ELEVATION 4.8
ELEVATION 4.8
ELEVATION 5.6

ELEVATION 5.6
ELEVATION 6.3
ELEVATION 11.6

ELEVATION 11.6
ELEVATION 15.8

25Hz motors for two 70cfs, vertical and 550cfs, horizontal pumps flood.
26% loss of station capacity
DC panels and generators flood. (DC field is required for 550cfs pump)
25 Hz vacuum pump floods.
25 Hz motor for 1000cfs, horizontal pump floods.
63% loss of station capacity
Basement containing 25 Hz transformers and switch gear floods.
25 Hz feeders, bus ties and circuit breakers flood.
60 Hz motor for 1000cfs, horizontal pump floods. (No auxiliary 60 Hz
generator)
100% loss of station capacity
60 Hz vacuum pump floods.
Switch gear for the 60 Hz motor floods.

WIND DAMAGE RISK:

Brick with metal truss roof.
Roof is planked with wood and covered with copper sheeting.

Windows are boarded.

Rollup door was braced.

SIPHON POTENTIAL: Yes



Area E-3

ORLEANSPARISH PUMPING STATION No 19
Name : OP #19

Parish : Orleans

Address:

Phone Numbers :

Station Manager :

Position : Latitude 29.9818 Longitude —90.02345

Pump From : Florida Ave. Cand

Pump To: Inner Harbor Navigation Canal (IHNC)

Facility Floor Elevation: 12.6' NGVD

Capacity (CFS)

Pumps = 3770cfs

Click BlueText for additional pump infor mation
Page 1

Page 2

Page 3



AREA E-3

P.S. #19
Orleans Parish, East Bank SLAB EL 12.6 NGVD

FLOOD DAMAGE RISK:

*NOTE: No auxiliary power available.
100% loss of station capacity when commer cial power is not available.

ELEVATION 3.6 Rear horizontal pump bearings ingest water.

ELEVATION 6.6  Water buster pumps for three 60Hz, 1050cfs, horizontal pumps flood.

ELEVATION 13.6  Vacuum pumps and electrical switch gear flood.

ELEVATION 14.1 480V, 30kW generator that operates duice gates, and electrical control
panel for the station flood.

ELEVATION 15.1 60Hz motors for two 250cfs, vertical pumps flood.

WIND DAMAGE RISK:

Brick building w/copper roof.
One unbraced rollup door.

SIPHON POTENTIAL: Yes



_Area E-4A

14

-

ORLEANSPUMPING STATION No 14
Name : Jahncke

Parish : Orleans

Address:

Phone Numbers :

Station Manager :

Position : Latitude 30.0586 Longitude —89.9667
Pump From : Morrison and Jahncke Canals

Pump To: Lake Pontchartrain

Facility Floor Elevation: 16.1' NGVD

Capacity (CF9)

Pumps = 1200cfs

Click BlueText for additional pump infor mation
Page 1

Page 2

Page 3



AREA E-4A

P.S. #14-JAHNCKE
Orleans Parish, East Bank SLAB EL 16.1 NGVD

FLOOD DAMAGE RISK:

ELEVATION 17.1 2400V, 2665kW generator will flood.
100% loss of station capacity
ELEVATION 17.1 Nearly all pump equipment will flood including switch gear and four
60Hz, 300cfs vertical pump motors.

WIND DAMAGE RISK:

Pumps generator switch gear sit on top of a concrete platform supported on concrete pilings.
Control and battery room is concrete block with concrete roof. Windows are boarded.
Generator is housed in a metal factory enclosure.

Switch gear is housed in a heavy gage metal building,

SIPHON POTENTIAL: Yes



Area E-4A

ORL EANS PUMPI NG STATI ON No 16
Name : St. Charles

Parish : Orleans

Address:

Phone Numbers :

Station Manager :

Position : Latitude 30.0381 Longitude —90.0112
Pump From : St. Charles Candl

Pump To: Lake Pontchartrain

Facility Floor Elevation: 16.1' NGVD

Capacity (CFS)

Pumps = 1000cfs

Click BlueText for additional pump infor mation
Page 1

Page 2

Page 3



AREA E-4A

P.S. #16-ST. CHARLES
Orleans Parish, East Bank SLAB EL 16.1 NGVD

FLOOD DAMAGE RISK:

ELEVATION 17.1 2400V, 2665kW generator floods.
100% loss of station capacity
ELEVATION 17.1 Nearly al pump equipment flood including switch gear and four 60Hz,
250cfs, vertical pump motors.

WIND DAMAGE RISK:

Pumps generator switch gear sit on top of a concrete platform supported on concrete pilings.
Control room is concrete block with concrete roof. Windows are boarded.

Generator is housed in a metal factory enclosure.

Switch gear is housed in a heavy gage metal building,

Battery storage building (batteries req'd for pump motor fields) is a lightweight metal building
and will probably not withstand winds over 100 mph.

SIPHON POTENTIAL: Yes



Area E-BA

FORTIFICATION PUMPING STATION #1 On Left
JEAN LAFITTE PUMPING STATION #6 oOnRight

Name : Fortification Canal Pumping Station #1

Parish : St. Bernard

Address : 4200 B Jean Léfitte Pkwy., Chalmette La. 70043

Phone Numbers : 504-279-3642

Station Manager : Westley Bracamontes (beeper # 504-547-4216)
Position : Latitude 29:57:58.4 Longitude —89:58:29.5

Pump From : Florida Walk Forty Arpent Canal

Pump To: Wetlands To Rear Of Station and Bayou Bienvenue

Facility Floor Elevation: 16 ft. (N.G.V.D.)
Capacity (gpm)

Center Pump = 45,000 gpm East Pump = 250,000 gpm
West Pump =250,000 gpm

Click BlueText for additional pump infor mation

Pege1 Pege2 Pege 3



AREA E-5A

P.S. #1-FORTIFICATION (identical to P.S. #4)
St. Bernard Parish SLAB EL 16.0 NGVD

FLOOD DAMAGE RISK:

ELEVATION 14.0 Diesd fue tank air intakes flood.
90% loss of station capacity
ELEVATION 18.0 Two 557cfs vertical engines and diesel air compressor for transfer pumps
flood.
ELEVATION 18.0 60 Hz motor for 100cfs, vertical pump floods.
100% loss of station capacity (no auxiliary power)

WIND DAMAGE RISK:

Steel frame building with metal roof.
Brick control room.

SIPHON POTENTIAL: Yes



Area E-BA

GUICHARD PUMPING STATION #2
Name : Guichard Pumping Station #2

Parish : St. Bernard

Address : 4201 Jean Lafitte Pkwy., Chalmette La. 70043

Phone Numbers : None

Station Manager : Westley Bracamontes (beeper # 504-547-4216)
Position : Latitude 29:57:41.8 Longitude —89:57:52.2

Pump From : Florida Walk Forty Arpent Canal

Pump To: Wetlands To Rear Of Station and Bayou Bienvenue

Facility Floor Elevation: O ft. (N.G.V.D.)
Capacity (gpm)

Pumpl = 50,000 gpm

Pump2 = 100,000 gpm

Pump3 = 75,000 gpm

Pump4 = 100,000 gpm

Click BlueText for additional pump infor mation



AREA E-5A

P.S. #2-GUICHARD
St. Bernard Parish SLAB EL 0.0 NGVD

FLOOD DAMAGE RISK.

ELEVATION 1.2  Air compressor for 167cfs diesel engine floods.
24% loss of station capacity (no auxiliary power)
ELEVATION 4.0  Two 223cfs & 111cfs horizontal, diesel pump engines flood.
100% loss of station capacity
ELEVATION 5.0 Diesel fuel transfer pumps flood.

WIND DAMAGE RISK:

Steel frame building with corrugated metal siding and roof
**Will not survive a category 1 storm.

SIPHON POTENTIAL: Yes



Area E-BA

-2 -

E.J). GORE PUMPING STATION #5

Name : E. J. Gore Pumping Station #5

Parish : St. Bernard

Address: 7701 East Judge Perez Dr. Violet, La. 70085

Phone Numbers : 504-682-8235

Station Manager : Westley Bracamontes (beeper # 504-547-4216)
Position : Latitude 29:57:41.8 Longitude —89:57:52.2

Pump From : Florida Walk Forty Arpent Canal

Pump To: Wetlands To Rear Of Station and Bayou Dupre

Facility Floor Elevation: 2 (N.G.V.D.)
Capacity (gpm)

Pumpl = 50,000 gpm
Pump?2 = 50,000 gpm
Pump3 = 50,000 gpm
Pump4 = 50,000 gpm
Pump5 = 50,000 gpm
Pump6 = 50,000 gpm



AREA E-5A

P.S. #5-E.J. GORE
St. Bernard Parish SLAB EL 20NGVD

FLOOD DAMAGE RISK.

ELEVATION 3.0 240/120V, 33 KW generator-set floods.
ELEVATION 3.5 Six 111cfs, horizontal diesel pump engines flood.
100% loss of station capacity

WIND DAMAGE RISK:

Steel frame building with cement panel walls & metal roof.
Two unbraced rollup doors.

SIPHON POTENTIAL: Yes



Area E-BA

Name : Jean Lafitte Pumping Station #6

Parish : St. Bernard

Address: 4200 A Jean Lafitte Pkwy., Chalmette La. 70043

Phone Numbers : 504-279-3642

Station Manager : Westley Bracamontes (beeper # 504-547-4216)
Position : Latitude 29:57:58.4 Longitude —89:58:29.5

Pump From : Florida Walk Forty Arpent Canal

Pump To: Wetlands To Rear Of Station and Bayou Bienvenue

Facility Floor Elevation: 16 ft. (N.G.V.D.)
Capacity (gpm)
Pump 1 = 150,000 gpm

Pump 2 = 150,000 gpm
Pump 3 =150,000 gpm

Click BlueText for additional pump infor mation

Page 1
Page 2
Page 3



AREA E-5A

P.S. #6-JEAN LAFITTE (identical to P.S. #7)
St. Bernard Parish SLAB EL 16.0 NGVD

FLOOD DAMAGE RISK:

ELEVATION 17.0

ELEVATION 17.5
ELEVATION 18.0
ELEVATION 18.0
ELEVATION 20.0

120/200V, 150 kW generator-set floods. (Generator needed to operate
radiator fan motors and air compressor to start pump engines.)
100% loss of station capacity
Radiator fan motors flood.
480V motor starters for radiator fans flood.
Three 334cfs, vertical diesel pump engines flood.
Diesdl fuel transfer pump motors flood.

WIND DAMAGE RISK:

Steel frame building with cement panel walls & metal roof.
Two unbraced rollup doors.

SIPHON POTENTIAL: Yes



Area E-BA

ST. MARY PUMPING STATION #8

Name : St. Mary Pumping Station #8

Parish : St. Bernard

Address 3616 Bayou Rd. Verret, La. 70085

Phone Numbers : 504-682-0591

Station Manager : Westley Bracamontes (beeper # 504-547-4216)
Position : Latitude 29:57:41.8 Longitude —89:57:52.2

Pump From : Twenty Arpent Canal

Pump To: Wetlands To Rear Of Station and Lake Lery

Facility Floor Elevation: 16 ft. (N.G.V.D.)
Capacity (gpm)

Pumpl = 125,000 gpm

Pump2 = 125,000 gpm

Pump3 = 125,000 gpm

Click BlueText for additional pump infor mation

Pegel ~ Page2 ~  Pege3



AREA E-5A

P.S #8-ST. MARY
St. Bernard Parish SLAB EL 16.0 NGVD

FLOOD DAMAGE RISK.

ELEVATION 17.0

ELEVATION 17.5

ELEVATION 18.0
ELEVATION 19.0
ELEVATION 20.0

277/480V, 150 kW generator-set floods. (Generator needed to operate
radiator fan motors and to start vacuum pump motors.)
100% loss of station capacity
Three 279cfs vertical diesel pump engines and 480V motor starters for
radiator fans flood.
Radiator fan motors flood.
Air compressor motors flood.
Diesdl fuel tank air intakes & fuel transfer pumps flood.

WIND DAMAGE RISK:

Steel frame building with cement panel walls & metal roof.
Two unbraced rollup doors.

SIPHON POTENTIAL: Yes



AreaW-1

BAYOU SEGNETTE PUMPING STATION

Name : Bayou Segnette

Parish : Jefferson

Address: 801 Louisiana St.

Phone Numbers : 349-5989

Station Manager : Jeffery Rivet

Position : Latitude 29:53.852 Longitude —90:09.489
Pump From : Main Canal

Pump To: Bayou Segnette

Facility Floor Elevation: 6.8 NGVD
Capacity (CFS)

Pumps = 936 cfs

Click BlueText for additional pump infor mation

Page 1
Page 2



AREA W-1

BAYOU SEGNETTE PUMP STATION
Jeffer son Parish, West Bank

FLOOD DAMAGE RISK:

*Note: No auxiliary power available

ELEVATION 8.3 Six 156¢fs, vertical diesel engines flood.
100% loss of station capacity

WIND DAMAGE RISK:

Steel frame building.
Corrugated metal walls & roof
Glass windows not protected

SIPHON POTENTIAL: Yes

SLAB EL 6.8 NGVD



Area W-2

AMESPUMPING STATION

Name : Ames

Parish : Jefferson

Address : 5100 Rodchester Dr.

Phone Numbers : 349-5997

Station Manager : Robert Bedler

Position : Latitude 29:51.321 Longitude —90:07.182
Pump From : Inner Milladoun

Pump To: Bayou Segnette

Facility Floor Elevation: 4.3 NGVD
Capacity (CFS)

Pumps = 1930

Click BlueText for additional pump infor mation

Page 1
Page 2



AREA W-2

AMESPUMP STATION
Jeffer son Parish, West Bank LOWER SLAB EL 4.3NGVD

UPPER SLAB EL 7.3 NGVD

FLOOD DAMAGE RISK:

ELEVATION 0.6
ELEVATION 2.3

ELEVATION 6.3
ELEVATION 6.8
ELEVATION 8.3

ELEVATION 9.3
ELEVATION 11.3

ELEVATION 11.8
ELEVATION 12.8
ELEVATION 14.8

Diesel pump bearings ingests water.
Fuel transfer pumps flood.
60% loss of station capacity
Vacuum pumps flood.
One 1150cfs, horizontal diesel pump engine floods.
Generator switch gear, 4160/480V transformer and panels for radiator
motor starters flood.
2400/4160V, 1600 kW diesel generator floods.
60HZ electric motors for two 390cfs, vertical pumps flood.
100% loss of station capacity
156.25V, 125kW generator for radiator fan motor floods.
Raw-water pumps flood.
Radiator fan motor for diesel pump floods.

WIND DAMAGE RISK:

Steel frame building.

Corrugated metal walls & roof

Skylights on the roof

Roll-up doors without bracing

SIPHON POTENTIAL: Yes



Area W-2

= e =
COUSINSPUMPING STATION #1
Name : Cousins #1
Parish : Jefferson
Address :2466 Destrehan Ave.
Phone Numbers : 349-5991
Station Manager : Jmmy Aragon
Position : Latitude 29.87125 Longitude —90.07345
Pump From : Cousins Canal and First Ave. Canal
Pump To: Harvey Cand

Facility Floor Elevation: 4.1' NGVD
Capacity (CFS)

Pumpl = 960cfs

Click BlueText for additional pump infor mation

Page 1
Page 2



COUSINSPUMPING STATION #2
Name : Cousins #2

Parish : Jefferson

Address : 2466 Destrehan Ave.

Phone Numbers : 349-5987

Station Manager : Jmmy Aragon

Position : Latitude 29.87088 Longitude —90.07348
Pump From : Cousins and First Ave. Canals

Pump To: Harvey Cand

Facility Floor Elevation: 3.6 NGVD
Capacity (CFS)

Pumps = 2300cfs

Click BlueText for additional pump infor mation

Page 1
Page 2



AREA W-2

COUSINS1 AND 2 PUMP STATIONS
Jeffer son Parish, West Bank BLDG #1 SLAB EL 4.1 NGVD

BLDG #2 SLAB EL 3.6 NGVD

FLOOD DAMAGE RISK:

BLDG #1
ELEVATION 4.6
ELEVATION 5.6

BLDG #2
ELEVATION 1.6
ELEVATION 3.6

ELEVATION 4.6
ELEVATION 5.6
ELEVATION 6.1

60Hz electric motor for one 60cfs vertical pump floods.
Diesel engines for three 300cfs, vertical pumps flood.
100% loss of station capacity

Two 1150cfs, horizontal diesel pump rear bearings ingest water.
Air intakes for diesel engines flood.
100% loss of station capacity
Fuel transfer pump floods.
220/480V, 420kW generator floods.
One diesel and one electric vacuum pump flood.

WIND DAMAGE RISK:

Steel frame buildings.

Corrugated metal roofs.
Roll-up doors without bracing.
Glass windows not protected

SIPHON POTENTIAL: Yes



Area W-3A

"" - ‘- .I' 'l s il P '-.;:.r'- Dok, _-'.'-'.-'.'i'r".'-..;_'-.?.-'-_'."..'_:_.-'._';"-_-'I
PLANTERS PUM PI NG STATI ON

Name : Planters

Parish : Jefferson

Address : 268 By Pass Rd.

Phone Numbers : 394-6695

Station Manager : Clayton Michaud

Position : Latitude 29:53.016 Longitude —90:00.254

Pump From : Planters By Pass Cand

Pump To: Intercoastal Waterway

Facility Floor Elevation: 3.6 NGVD
Capacity (CFS)

Pumps = 2360

Click BlueText for additional pump infor mation

Page 1
Page 2



AREA W-3A
PLANTERSPUMP STATION
Jeffer son Parish, West Bank SLAB EL 3.6 NGVD

FLOOD DAMAGE RISK:

ELEVATION -1.4  Fuel transfer pumps for four 289cfs pumps flood.
49% loss of station capacity

ELEVATION 4.6  Switch gear and radiator fan motors for 4160V, 2350kW generator flood.
100% loss of station capacity

ELEVATION 5.1 4160V, 2350kW and 480V, 150kW generators flood.

ELEVATION 5.6 Diesel engines for four 289cfs, vertical pumps flood.

ELEVATION 18.6 60Hz electric motors for four 288cfs, vertical pumps flood.

WIND DAMAGE RISK:

Steel frame building.
Corrugated metal walls & roof.
Skylights on the roof.

Two unbraced rollup doors.

SIPHON POTENTIAL: Yes



Area W-3A

HERO PUMPING STATION

Name : Hero

Parish : Jefferson

Address : 4644 Peters Rd.

Phone Numbers : 365-3398

Station Manager : Anthony Nuccio

Position : Latitude 29.87095L ongitude —90.05625
Pump From : Hero Outfall Cand

Pump To: Intercoastal Waterway

Facility Floor Elevation: -0.5 NGVD

Capacity (CFS)

Pumps = 3900cfs

Click BlueText for additional pump infor mation
Page 1

Page 2

Page 3



AREA W-3A

HERO PUMP STATION
Jeffer son/Plaquemines Parish, West Bank LOWER SLAB EL -0.5NGVD

MIDDLE SLAB EL 0.5 NGVD
UPPER SLAB EL 6.5NGVD

FLOOD DAMAGE RISK:

ELEVATION -0.9
ELEVATION 0.2

ELEVATION 1.6

ELEVATION 2.1
ELEVATION 3.5

ELEVATION 6.1
ELEVATION 7.6
ELEVATION 10.5
ELEVATION 12.6

Outside fuel transfer pump floods.
Fuel transfer pumps for two 1020cfs, horizontal diesel pumps flood.
52% loss of station capacity
60Hz electrical motors for three 315cfs and one 105cfs, centrifugal pump
flood.
80% loss of station capacity
One vacuum pump floods.
60Hz motors for four 203cfs, horizontal pumps and second vacuum pump
flood.
100% loss of station capacity
4160V, 2050kW generator floods.
Switch gear floods.
Engine driven vacuum pump floods.
Air intake for two 1020cfs pumps flood.

WIND DAMAGE RISK:

Steel frame building.

Metal roof with fiberglass panels.
Roll-up doors without bracing.
Glass windows not protected.

SIPHON POTENTIAL: Yes



Area W-3B

ORLEANSPUMPING STATION No 13

Name : OP #13

Parish : Orleans

Address:

Phone Numbers :

Station Manager :

Position : Latitude 29.89589 Longitude —89.99775
Pump From : Nolan and East Donner Canals

Pump To: Intercoastal Waterway

Facility Floor Elevation: 3.6 NGVD

Capacity (CFS)

Pumps = 4650cfs

Click BlueText for additional pump infor mation
Page 1

Page 2
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P.S. #13

Orleans Parish, West Bank

AREA W-3B

LOWER SLAB EL 3.6 NGVD
UPPER SLAB EL 7.6 NGVD

FLOOD DAMAGE RISK:

*NOTE: No auxiliary power available.
57% loss of station capacity when commer cial power isnot available.

ELEVATION 4.6
ELEVATION 4.6
ELEVATION 7.6
ELEVATION 8.0

ELEVATION 8.0
ELEVATION 8.0
ELEVATION 8.6
ELEVATION 8.6
ELEVATION 9.0
ELEVATION 9.6
ELEVATION 9.6
ELEVATION 9.6
ELEVATION 14.5
ELEVATION 15.6

Two vacuum pumps for two 1050cfs pumps flood.
Bearings for two 1050cfs & two 1000cfs pumps ingest water.
60Hz electric motors for two 250cfs vertical pumps ingest water.
Fuel transfer pumps flood.

100% loss of station capacity
Low voltage switch gear flood.
Raw water pumps for pump seals and engines cooling flood.
Horizontal pump controls flood.
60Hz electric motors for 1050cfs, horizontal pumps flood.
Two 480V generators flood.
Motors for two motor driven vacuum pumps flood.
4160/480V transformers flood.
50cfs vertical pump motor floods.
13800/4160V transformer floods.
Raw water vertical pump motors flood.

WIND DAMAGE RISK:

Brick with metal truss roof.

Roof is a lightweight cement type product.

Windows are covered with translucent corrugated fiberglass panels.
One unbraced rollup door.

SIPHON POTENTIAL: Yes



Area W-4A

BELLE CHASSE PUMPING STATION No 1
Name : Belle Chasse #1

Parish : Plaquemines

Address : 206 Pump Station Road

Phone Numbers : 504-394-3290

Station Manager : Kenny Kitt

Position : Latitude 29:51:06.00 Longitude —90:01:00.00
Pump From : Barriere Candl

Pump To: Intercoastal Canal

Facility Floor Elevation: +7.6
Capacity (CFS)
Pumpl = 800 cfs
Pump2 = 800 cfs
Pump3 = 150 cfs

Pump4 = 903 cfs
Pump5 = 903 cfs

Click BlueText for additional pump infor mation

Page 1
Page 2



AREA W-4A

BELLE CHASSE P.S. #1
Plaguemines Parish, East Bank SLAB EL 7.6 NGVD

FLOOD DAMAGE RISK:

ELEVATION 5.6 240/480V, 60kW engine generator-set floods.
ELEVATION 8.0 Electrical air compressor floods.
ELEVATION 9.0  Two 800cfs & two 903cfs horizontal diesel pump engines and diesel air
compressor floods. (Compressor needed to start several pump engines).
100% loss of station capacity
ELEVATION 10.5 Vacuum pumps flood.
ELEVATION 11.0 Diesdl fuel tank air intakes flood.

WIND DAMAGE RISK:

BLDG.#1:

Steel frame building with cement board walls & roof.
Skylights above pumps.

One unbraced rollup door.

Windows-all shuttered.

BLDG. #2

Steel frame building.

Windows-all shuttered.

SIPHON POTENTIAL: Yes



Area W-4A

BELLE CHASSE PUMPING STATION No 2
Name : Belle Chasse #2

Parish : Plaquemines

Address : Chancelor Dr., Belle Chasse

Phone Numbers : 504-394-1303

Station Manager : Mike Ragas

Position : Latitude 29:53:04.38 Longitude —89:59:51.03
Pump From : Belle Chasse Drainage Canal

Pump To: Intercoastal Canal

Facility Floor Elevation: +10'6”

Capacity (CFS)

Pumpl = 330 cfs

Pump2 = 330 cfs

Pump3 = 330 cfs

Click BlueText for additional pump infor mation
Page 1

Page 2

Page 3



AREA W-4A

BELLE CHASSE P.S. #2
Plaguemines Parish, East Bank SLAB EL 10.5NGVD

FLOOD DAMAGE RISK.

ELEVATION 11.5 Air compressor floods.
ELEVATION 125 120/208V, 50kW engine generator-set and diesel lubrication pump flood.
ELEVATION 13.5 330cfs vertical diesel engines for pumps flood.

100% loss of station capacity

WIND DAMAGE RISK:

Steel frame building with cement board walls & roof.
Skylights above pumps.

One unbraced rollup door.

Windows-all shuttered.

SIPHON POTENTIAL: Yes



APPENDI X C
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9. Greater Metropolitan New Orleans Area - East Bank Of the
Mississippi River

A. Area E-1 East Bank St. Charles Parish

AreaE-1 isnot addressed in this report.

B. Area E-2 East Bank Jefferson Parish

1) Inthe event of catastrophic flooding the area may experience water elevations
in excess of 20 feet ngvd. Within afew hours after storm passage water levelsin
the leveed areas would recede only to the elevation of the top of the levees, about
+ 14 ft. ngvd, unless failure of alevee or floodwall occurred. Within afew days,
if unattended, water levels would recede to elevation +5, the lowest elevation
along the line of protection at the natural ground contours near the Mississippi
River. If levees and floodwalls remained intact, water depths in low areas could
be as deep as 13 feet after the storm. Within 72 hours after passage of the storm
water levelsin Lake Pontchartrain would recede to a normal high level of +3 to
+4 feet ngvd. Lake level most likely would remain above normal for another 1-2
weeks while marshes surrounding the Lake drain their surcharge of flood water.
Pumping stations in the aftermath of such a catastrophic event could not operate
normally without extensive repairs, but might be capable of siphoning water from
the interior drainage canals, if debris can be kept clear of the intakes.

2) Inthe event that breaching of the line of protection is necessary, drainage of
most of the areato lake level will take one or more days depending upon the

width of the breach.
Appendix D Table E-2
Area E-2: Jefferson Parish East Bank
Gravity Drainage Down To Outside Stage
Breach Width
(feet) Days
100 34.6
500 6.9
1000 3.6
2650 1.3

Thiswould leave the interior stage at +4 to +1.5 depending upon the lake stage.
If the breach can remain open until lake levels return to normal, interior elevations
for those areas that can drain freely into the lake will reach about 1.5 feet.

3) On the east bank of Jefferson Parish the land generally slopes from the river
toward Lake Pontchartrain. With the exception of Hoey' s Basin, most floodwater

APPENDIX C P1



in the parish can drain by gravity through the existing drainage culverts and
canals toward the 4 pumping stations located along the lakefront. The 2 smaller
pumping stations located in the lateral levees may be less functional. If debris
clogs the normal flow path, removal of the obstruction or breaching of the
roadway or other obstruction must be pursued. Elevated roadbeds, such as|-10,
US 61and it’s parallel railroad bed, US 90, and Causeway, and the filled area
encompassing the N.O. International Airport can create such obstructions to flow.

4) Hoey’s Basin presents a unique problem. Hoey’'s Basin is a separate drainage
area surrounded by alluvial ridges; the area normally drainsinto the 17" Street
Canal. Hoey’s Basin is surrounded by the Mississippi River aluvial ridge to the
south and Metairie ridge to the north and west. It drains toward the east via
several culvertsinto the 17" Street Canal. From the canal this drainage is
discharged into Lake Pontchartrain by Pumping Station No.6. In the event of loss
of Pumping Station No.6 this area will remain flooded to a height equal to the
lowest elevation of the surrounding ridges, about +3, or drain by gravity into
some of the lower areas of portions of New Orleans to which it is connected by
the 17" Street and Pametto Canals. To drain this areamore, al or part of
Pumping Stations No. 6 will have will have to be restored into operation, or a
breach will have to be made in the 17" Street Canal along the line of protection at
Pumping Station No. 6.

. Area E-3 Metro New Orleans

1) Inthe event of catastrophic flooding the area may experience water elevations
in excess of 20 feet ngvd. Within afew hours after storm passage water levelsin
the leveed areas would recede only to the elevation of the top of the levees, about
+ 13 ft. ngvd, unless failure of alevee or floodwall occurred. If levees and
floodwalls remained intact, water depths in low area could be as deep as 21 feet
after the storm. Within 72 hours after passage of the storm water levelsin Lake
Pontchartrain would recede to anormal high level of +3 to +4 feet ngvd. Lake
level most likely would remain above normal for another 1-2 weeks while
marshes surrounding the Lake drain their surcharge of flood water. Pumping
stations in the aftermath of such a catastrophic event could not operate normally
without extensive repairs, but might be capable of siphoning water from the
interior drainage canals, if debris can be kept clear of the intakes.

2) Inthe event that breaching of the line of protection is necessary, drainage of

most of the areato lake level will take one or more days depending upon the
width of the breach.

APPENDIX C P2



Appendix D Table E-3
Area E-3: Orleans Parish East Bank
New Orleans M etro
Gravity Drainage Down To Outside Stage

Width of Breach at Davs to Empt
+2 feet NGVD (fest) & Pty
100 285
500 55
1000 3.0
2650 10

Thiswould leave the interior stage at +4 to +2 depending upon the stage in the
Lake or IHNC. If the breach can remain open until lake levels return to normal,
interior elevations for those areas that can drain freely into the lake will reach
about 2 feet. But drainage by gravity from the central part of the city is
impossible because of alluvial and man-made ridges.

3) On the east bank of Orleans the land generally slopes from the river toward
Lake Pontchartrain. However, the areais divided by higher ground into three low
areas, which are drained by interior pumps. Sand was pumped from the Lake
bottom to create a landfill between Robert E. Lee and a newly constructed seawall
along the lakefront during the 1930's. This landfill prevents gravity drainage of
the city into the Lake. The landfill combined with the Metairie/Gentilly ridge and
the levees that surround the entire area form alow pocket in Lakeview. The
Mississippi River aluvial bank, the Metairie/Gentilly ridge and another alluvial
ridge along Esplanade Avenue isolate the Uptown area. A third area near Poland
Avenue is formed by the levees along the IHNC, the Metairie/Gentilly ridge, and
the Esplanade Ridge. The high surrounding area forces the Uptown areato drain
by gravity toward several pumping stations located along the lowest pointsin this
part of the city, Pumping Stations 1, 2 and Monticello. These pumping stations
lift drainage water to another set of pumping stations, Pumping Stations 6, 7 and
3, that discharge into Lake Pontchartrain via the 17" Street, London and Orleans
Outfall Canals. The Lakeview areais drained into Lake Pontchartrain by the
pumping stations along the lakefront, Pump Stations 6, 12, 7, 3, and 4. The
Poland Avenue area is drained by Pumping Stations 3, 17, and 19 into the London
Avenue Outfall Canal, the Misssissippi River and the IHNC, respectively. A
siphon is currently located underneath the IHNC connecting the canal at Pumping
Station 19 with Pumping Station 5 in the lower 9" Ward. Originally this siphon
allowed Pump Station 5 to drain the area currently serviced by Pumping Station
19. This siphon might be used to drain the Metro areaif it is still in service at the
time required.

4) If an exterior levee or floodwall were breached, interior levees and natura

ridges would prevent the drainage of the city by gravity below about elevation +2.
Addition relief could be achieved, if the levee along Bayou St John was breached
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and the floodgate at the entrance to Bayou St. John at Lake Pontchartrain was
opened. However, this floodgate is only 30 ft wide so drainage would be slow
and would rely on the internal network of drainage canal for it’'s supply of
floodwater. Many other floodgates are located within this section of this city.
Most are concentrated along the IHNC corridor. A few have sills low enough to
allow them to contribute to draining parts of the city; but again the gates will have
to rely on the interior drainage network for supply. If debris clogs the normal
flow path, removal of the obstruction or breaching of the roadway or other
obstruction must be pursued. Most of the area could not be drained below the
normal elevation of Lake Pontchartrain, even with these efforts and would have to
rely on restored pumping capacity for any addition removal of floodwaters.

. Area E-4a New Orleans East, Citrus

1) Drainage after inundation. In the event of catastrophic flooding the area may
experience water elevations in excess of 20 feet ngvd. Within afew hours after
storm passage water levelsin the levee areas would recede only to the elevation of
the top of the levees, about + 13 ft. ngvd, unless failure of alevee or floodwall
occurred. If levees and floodwalls remained intact, water depthsin low area
could be as deep as 20 feet after the storm. Within 72 hours after passage of the
storm water levels in Lake Pontchartrain would recede to a normal high level of
+3 to +4 feet ngvd. Lake level most likely would remain above normal for
another 1-2 weeks while marshes surrounding the Lake drain their surcharge of
flood water. Pumping stations in the aftermath of such a catastrophic event could
not operate normally without extensive repairs, but might be capable of siphoning
water from the interior drainage canals, if debris can be kept clear of the intakes.

2) Inthe event that breaching of the line of protection is necessary, drainage of
most of the area to lake level will take one or more days depending upon the
width of the breach.

Appendix D Table E-4A
Area E-4A: Orleans Parish East Bank
New Orleans East (Citrus)
Gravity Drainage Down To Outside Stage

Wldtrzg;greach Daysto Empty
100 24.5
500 5.0
1000 2.5
2650 1.0

Thiswould leave the interior stage at +4 to +1.5 depending upon the lake stage.
If the breach can remain open until lake levels return to normal, interior elevations
for those areas that can drain freely into the lake will reach about 1.5 feet.
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3) Theareais surrounded by hurricane protection levees dong the IHNC, Lake
Pontchartrain, and the MRGO/IHNC and separated from area E-4b by the Maxent
Canal Levee, asmall local levee about 3 ft. ngvd. The Gentilly Ridge bisects the
New Orleans East Citrus area from east to west; and 1-510 bisects the area from
north to south. The ridge has a minimum elevation of about +1 ft. ngvd. 1-510is
elevated along several reaches and at ground level along others. Below elevation
+1, floodwaters will flow away from the ridge, toward Lake Pontchartrain to the
north of the ridge and toward the MRGO/GIWW to the south of the ridge. But
the ridge should not retard drainage of the areato normal lake stage at the time of
alevee breach. Also flow from the Bayou Sauvage area, Area4b, is possible,
since the levee separating the 2 areas is only at about elevation +3 ft. ngvd. Flow
toward any breach can be retarded by debris. If debris clogs the normal flow
path, removal of the obstruction or breaching of the roadway or other obstruction
must be pursued. Elevated roadbeds, such as 1510, I-10, US 90, OId Gentilly
Road, or any of the numerous railroad embankments that parallel US 90 between
US 90 and the MRGO/GIWW, can create such obstructions to flow.

4) After the basin is drained by gravity, pumping stations will have to be restored
to remove the remaining floodwaters. On the north side of the ridge 4 pumping
stations drain the area: 3 at the Lakefront, Pump Stations 10, 14, and 16; and 1
along the IHNC, the Dwyer Pumping Station. Three pumping stations drain the
area south of the ridge: Amid, Elaine and Grant stations. The Village D’ Lest area
is drained by the Maxent Pumping Station into the Maxent Canal. This drainage
is combined with the other runoff from the area between [-510 and the Maxent
Levee, with one exception, and pumped into the MRGO/GIWW by Pumping
Station 15. The exception is the Michoud Complex occupied by NASA. Its
drainage is handled independently of the N.O. Sewage and Water Board System.
The Michoud area is pumped into the MRGO/GIWW aso.

. Area E-4b New Orleans East, Bayou Sauvage

1) Inthe event of catastrophic flooding the area may experience water elevations
in excess of 20 feet ngvd. Within afew hours after storm passage water levelsin
the leveed areas would recede only to the elevation of the top of the levees, about
+ 13 ft. ngvd, unless failure of alevee or floodwall occurred. If levees and
floodwalls remained intact, water depthsin low areas could be 18 feet after the
storm. Within 72 hours after passage of the storm water levelsin Lake
Pontchartrain would recede to a normal high level of +3 to +4 feet ngvd. Lake
level most likely would remain above normal for another 1-2 weeks while
marshes surrounding the Lake drain their surcharge of flood water. Pumping
stations in the aftermath of such a catastrophic event could not operate normally
without extensive repairs, but might be capable of siphoning water from the
interior drainage canals, if debris can be kept clear of the intakes.
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2) Inthe event that breaching of the line of protection is necessary, drainage of
most of the areato lake level will take one or more days depending upon the
width of the breach.

Appendix D Table E-4B
Area E-4B: Orleans Parish East Bank
New Orleans East (Bayou Sauvage)
Gravity Drainage Down To Outside Stage

Wldtrzg;tl?reach Daysto Empty
100 175
500 3.5
1000 2.0
2650 1.0

Thiswould leave the interior stage at +4 to +1.5 depending upon the lake stage.
If the breach can remain open until lake levels return to normal, interior elevations
for those areas that can drain freely into the lake will reach about 1.5 feet.

3) Theareais surrounded by hurricane protection levees along Lake
Pontchartrain, the MRGO/GIWW and from South Point to the GIWW; it is
separated from area E-4a by the Maxent Canal Levee, a small local levee about 3
ft. ngvd. The Gentilly Ridge along US 90 bisects the New Orleans East Bayou
Sauvage area from east to west. The ridge has a minimum elevation of about +1.5
ft. ngvd. Below elevation +1.5, floodwaters will flow away from the ridge,
toward Lake Pontchartrain to the north of the ridge and toward the
MRGO/GIWW to the south of theridge. But the ridge should not retard drainage
of the areato normal lake stage at the time of a levee breach. Several floodgates
are located in the South Point to GIWW levee north of US 90. The purpose of
these structuresisto provide normal tidal interchange into these areas; thus
preserving them as wetlands. If these structures are operable after a storm, they
can be used to assist in draining the area. Also flow from the Citrus area, Area 4a,
is possible, since the levee separating the 2 areasis only at about elevation +3 ft.
ngvd. Itisunknown at thistime if culverts connect the areas north and south of
the ridge along US 90. If insufficient flow between the 2 areas exist, then
additional breaching of the N.O. East Back Levee will be required to drain the
areato the normal lake stage. Flow toward any breach can be retarded by debris.
If debris clogs the normal flow path, removal of the obstruction or breaching of
the roadway or other obstruction must be pursued. The only elevated roadbedsin
the areaare 1-10, US 90, and the railroad embankment that parallels US 90
between the MRGO/GIWW and US 90.

4) After the basin is drained by gravity, pumping stations will have to be restored
to remove the remaining floodwaters. Gated culverts connect this areato
Pumping Station 15 in area E-4aviathe Maxent Canal. The area south of US 90
can be drained by Pump Station 15, but most probably only after the developed
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area, area E-4a, has been drained sufficiently. If drainage in the area south of US
90 is separable from the area to the north, then the area north of US 90 can be
allowed to drain through the gated structures in the South Point to GIWW levee.
Since this area is mostly awildlife refuge a lengthy period of high water is not
crucial.

. Area E-5a, St. Bernard - Developed Area

1) Inthe event of catastrophic flooding the area may experience water elevations
in excess of 20 feet ngvd. Within afew hours after storm passage water levelsin
the leveed areas would recede only to the elevation of the top of the levees, about
+ 13.5 ft. ngvd, unless failure of alevee or floodwall occurred. If levees and
floodwalls remained intact, water depths in low areas could be as deep as 18.5
feet after the storm. Within 72 hours after passage of the storm water levelsin the
surrounding water bodies, the IHNC, MRGO and Lake Borgne, would recede to a
normal high level of +3 to +4 feet ngvd. Water levels most likely would remain
above normal for another 1-2 weeks while marshes surrounding Lake
Pontchartrain drain their surcharge of floodwater through this area to the Gulf of
Mexico. Pumping stations in the aftermath of such a catastrophic event could not
operate normally without extensive repairs, but might be capable of siphoning
water from the interior drainage canals, if debris can be kept clear of the intakes.

2) The levee protection network in the lower 9" ward of New Orleans and St.
Bernard isunique. The developed areais surrounded by the Mississippi River
levee and alocal back levee about 8 ft. ngvd in height. Beyond the local levee is
a large sump surrounded with a federal hurricane protection levee varying in
height from 17.5 ft. ngvd aong the MRGO to 13 ft. ngvd inthe IHNC. The
hurricane protection levee along the sump turns west away from the MRGO just
north of Y scloskey and returnsto the Mississippi River to close the loop of
protection around the developed area of St. Bernard. |If inundation occurs across
the entire area, the sump area would have to be drained to elevation +8, the height
of the back levee, before the developed area north of the Violet Canal could be
drained. The area south of the Violet Canal and south of La. Hwy 46 could be
drained from a breach in the lower section of levee between Y scloskey and the
Mississippi River. The area between the Violet Canal and north of La. Hwy 46
could be drained in either direction by a breach; but probably would be most
efficiently drained by a breach toward the sump, because of the elevation of the
highway, which is located on an aluvia ridge.

3) Inthe event that breaching of the line of protection is necessary, drainage of
most of the areato normal outside water level will take one or more days
depending upon the width of the breach and the sequence of breaching the interior
and hurricane protection levees. A summary table of approximate timesis given
below. Note that for simplification, the table presumes that drainage of the sump
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to +8 will be necessary before drainage of the developed areas can begin. As
discussed above other scenarios are possible.

Appendix D Table E-5A
Area E-5A: St. Bernard and Orleans Parishes
Chalmette and New Orleans Lower 9™ Ward
Gravity Drainage Down To Outside Stage

Daysto Empty
Width of Breach(feet) 22’; tf‘io'zr;ipltg ;OfraS' Developed Area
from +8to +3
100 29.0 10.0
500 6.0 4.0
1000 3.0 2.0
2650 1.0 1.0

Breaching of levees would leave the interior stage at +4 to +1.5 depending upon
the exterior stage. If the breach can remain open until exterior water levels return
to normal, interior floodwater elevations for those areas that can drain freely into
the surrounding water bodies will reach about 1.5 feet. Flow toward any breach
can be retarded by debris. If debris clogs the normal flow path, removal of the
obstruction or breaching of the roadway or other obstruction must be pursued. No
significantly elevated roadbeds parallel the levee system in St. Bernard Parish.
Some elevated roadbeds bisect the area, but because of the drainage pattern in the
area these roadbeds are not obstructive to flow.

3) The normal drainage pattern in the developed areais from high ground along
the Mississippi River toward the back levee. At the back levee drainage is
captured by a man-made canal, which runs generally along the inside perimeter of
the canal in the entire basin. The developed areais surrounded by local and
hurricane protection levees that divide it into 3 distinct drainage basins: from the
lower 9" Ward of New Orleans to the Violet Canal; from the Violet Canal to La.
Hwy 46; and below La. Hwy 46 to the Hurricane Protection Levee. Seven
pumping stations drain the lower 9th Ward of New Orleans and the Chalmette
areas up river of the Violet Canal. The lower 9" Ward area is drained by New
Orleans Sewage and Water Board Pumping Station 5. This areais divided from
St. Bernard by arailroad embankment but connected by an open channel along
inside of the back levee. The Chalmette area is bisected by La. Hwy 47, Paris
Road, an extension of 1-510 that runs from the back levee to the Mississippi
River. Paris Road is only slightly elevated above the surrounding natural ground
elevations. St Bernard Pumping Stations 1, 2 and 6 drain the area above Paris
Road. Pumping Stations 3, 4, and 7 drain the area below ParisRoad. The
drainage area below the Violet Canal to La. Hwy 46 is drained by Pumping
Station 5. Pumping station 8 drains the area below La. Hwy 46 to the hurricane
protection levee. La. Hwy 46 is located along an old aluvial ridge of the
Mississippi River; the highway varies in elevation from +9 at the Mississippi
River to +4 where it crosses the hurricane protection levee.
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G. Area E-5b, St. Bernard Sump Area

1) Intheevent of catastrophic flooding the area may experience water elevations
in excess of 20 feet ngvd. Within afew hours after storm passage water levelsin
the leveed areas would recede only to the elevation of the top of the levees, about
+ 13.5 ft. ngvd, unless failure of alevee or floodwall occurred. If levees and
floodwalls remained intact, water depths in low areas could be as degp as 13 to 20
feet after the storm. Within 72 hours after passage of the storm water levelsin the
surrounding water bodies, the IHNC, MRGO and Lake Borgne, would recede to a
normal high level of +3 to +4 feet ngvd. Water levels most likely would remain
above normal for another 1-2 weeks while marshes surrounding Lake
Pontchartrain drain their surcharge of floodwater through this area to the Gulf of
Mexico.

2) The levee protection network in the lower 9" ward of New Orleans and St.
Bernard isunique. The sump area is surrounded by the Lake Pontchartrain and
Vicinity Hurricane Protection Levee along the MRGO and alocal back levee
about 8 ft. ngvd in height. The hurricane protection levee varies in height from
17.5 ft. ngvd along the MRGO to 13 ft. ngvd in the IHNC. If inundation occurs
across the entire area, the sump area would have to be drained to elevation +8, the
height of the back levee, before the developed area north of the Violet Cand
could be drained. The area south of the Violet Canal and south of La. Hwy 46
could be drained from a breach in the lower section of levee between Y scloskey
and the Mississippi River. The area between the Violet Canal and north of La.
Hwy 46 could be drained in either direction by a breach; but probably would be
most efficiently drained by a breach toward the sump, because of the elevation of
the highway, which islocated on an alluvial ridge.

3) Inthe event that breaching of the line of protection is necessary, drainage of
most of the areato normal outside water level will take one or more days
depending upon the width of the breach and the sequence of breaching the interior
and hurricane protection levees. A summary table of approximate timesis given
below. Note that for simplification, the table presumes that drainage of the entire
areato +8 will be necessary before drainage of the other areas can begin.
Drainage of the sump as an individual unit can begin after water levels recede
below +8. Asdiscussed above other scenarios are possible.
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Appendix D Table E-5B

Area E-5B: St. Bernard and Orleans Parishes
Chalmette and New Orleans Lower 9™ Ward
Gravity Drainage Down To Outside Stage

Daysto Empty
: Days to Empty Total
Width of Breach(feet) A?ga from +p133/ {0 +8 Developed Area

from +8 to +3

100 29.0 17.0

500 6.0 4.0

1000 3.0 2.0

2650 1.0 1.0

Breaching of levees would leave the interior stage at +4 to +1.5 depending upon

the exterior stage.

3) If the breach can remain open until exterior water levels return to normal,

interior floodwater elevations for those areas that can drain freely into the

surrounding water bodies will reach about 1.5 feet. Flow toward any breach can

be retarded by debris. If debris clogs the normal flow path, removal of the

obstruction or breaching of the roadway or other obstruction must be pursued.

La Hwy 47, Paris Road, is the only elevated roadway within the sump area.

Because it is significantly elevated above the surrounding marsh, it could present
an obstruction to flow across the sump and may have to be breached to facilitate

drainage.

4) Thisareais not pumped, but serves as a receiving sump for St. Bernard

Pumping Station 1 through 7 and Sewage and Water Board Pumping Station 5 in
the lower 9" Ward of Orleans Parish. Two 56-foot wide floodgates at Bayous
Bienvenue and Dupre allow the pump station discharge to flow into the MRGO
and its surrounding waters. The gates also remain open allowing the ebb and
flood of normal tides. The floodgates are closed when the exterior stage exceeds
2 feet or when small craft warnings associated with a hurricane are posted by the

National Weather Service.
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10. Greater M etropolitan New Orleans Area - West Bank Of
the Mississippi River

A. Area W-1 Cataouatche - West Bank Jefferson Parish

1) Inthe event of catastrophic flooding the area may experience water elevations
in excess of 20 feet ngvd. Within a few hours after storm passage water levelsin
the leveed areas would recede only to the elevation of the top of the levees, about
+ 4 ft. ngvd currently, unless failure of a levee or floodwall occurred. If levees
and floodwalls remained intact, water depthsin low area could be as deep as 9
feet after the storm. Within 72 hours after passage of the storm water levelsin
Barataria Basin would recede to a normal high level of +3 to +4 feet ngvd. Water
levels most likely would remain above normal for another 1-2 weeks while
Barataria marshes surrounding Lakes Des Allemands, Salvador and Cataouatche
drain their surcharge of flood water. Pumping stations in the aftermath of such a
catastrophic event could not operate normally without extensive repairs, but might
be capable of siphoning water from the interior drainage canals, if debris can be
kept clear of the intakes.

2) The northern side of the basin is protected from flooding by the Mississippi
River levee. The hurricane protection project, when completed, will provide
levee heights surrounding the western and southern sides of the basin varying
from elevation +6.5 ft. ngvd to +10.5. On the eastern side this basin is separated
from the Westwego area by a series of railroad embankments at about elevation
+6 ft. ngvd north of the West Bank Expressway, and a ridge south of the West
Bank Expressway, at elevation +2 ft. ngvd, along Avenue A in Westwego. Inthe
event that breaching of the line of protection is necessary, drainage of most of the
areato exterior water level will take one or more days depending upon the width
of the breach.

Appendix D TableW-1
Area W-1: Jefferson Parish West Bank
L ake Cataouatche Basin
Gravity Drainage Down To Outside Stage

Wldtrzg;greach Daysto Empty
100 20.0
500 4.0
1000 2.0
2650 1.0

Thiswould leave the interior stage at +4 to +1.5 depending upon the lake stage.
If the breach can remain open until lake levels return to normal, interior elevations
for those areas that can drain freely into the lake will reach about 1.5 feet.
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3) Onthe west bank of Jefferson Parish in the Cataouatche Basin the land
generaly slopes from the river toward Lake Cataouatche. With the exception of
South Avondale, most floodwater in the basin can drain by gravity through the
existing drainage culverts and canals toward the 4 pumping stations located along
the perimeter of the basin in the hurricane protection levee. Because the South
Avondale area has been pumped for many years, ground elevations are the lowest
in the basin; therefore this area will have to be pumped to drain completely. |If
debris clogs the normal flow path, removal of the obstruction or breaching of the
roadway or other obstruction must be pursued. Elevated roadbeds, such as US 90,
Bridge City Avenue, the West Bank Expressway, Lapalco Blvd, and the many
railroad beds, which parallel the Mississippi River between the River and US 90,
can create such obstructions to flow.

4) The basin contains an interior levee of about elevation 3 to 4 feet, which
separates the developed area from the undeveloped low lying area, which is used
for storage of rainfall runoff, from the populated part of the basin. A complicated
series of canals, gates and culverts channel drainage water from the northern
reaches of the basin, Avondale and South Avondale, to the Cataouatche and
Bayou Segnette Pumping Stations. On the western side of the basin a small
pumping station, the Highway 90 Pumping Station, assists with drainage of the
South Kenner area. Drainage canals and culverts interconnect these areas, so that
any of the 4 pumping stations can drain any portion of the basin. Some of the
areas north of US 90 near the Mississippi River will drain dry at elevations of
between +4 and +1.5 ft ngvd, because of the natural ground elevations in those
areas. But to drain the area completely after inundation, especially South
Avondale, one or more of the pumping stations must be restored.

. Area W-2 Westwego to Harvey Canal - West Bank Jeffer son
Parish

1) Inthe event of catastrophic flooding the area may experience water elevations
in excess of 20 feet ngvd. Within a few hours after storm passage water levelsin
the leveed areas would recede only to the elevation of the top of the levees, about
+ 6 ft. ngvd currently, unless failure of a levee or floodwall occurred. If levees
and floodwalls remained intact, water depthsin low area could be as deep as 10
feet after the storm. Within 72 hours after passage of the storm water levelsin
Barataria Basin would recede to a normal high level of +3 to +4 feet ngvd. Water
levels most likely would remain above normal for another 1-2 weeks while
Barataria marshes surrounding Lakes Des Allemands, Salvador and Cataouatche
drain their surcharge of flood water. Pumping stations in the aftermath of such a
catastrophic event could not operate normally without extensive repairs, but might
be capable of siphoning water from the interior drainage canals, if debris can be
kept clear of the intakes.
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2) The northern side of the basin is protected from flooding by the Mississippi
River levee. The hurricane protection project, now under construction, will
provide levee heights surrounding the remainder of the basin varying from +9.5 in
the northern reaches to +12 toward the southern end. On the western side the
basin is separated from the Cataouatche area by a series of railroad embankments
at about elevation +6 ft. ngvd north of the West Bank Expressway, and aridge
south of the West Bank Expressway, at elevation +2 ft. ngvd, along Avenue A in
Westwego. In the event that breaching of the line of protection is necessary,
drainage of most of the area to exterior water level will take one or more days
depending upon the width of the breach.

Appendix D TableW-2
Area W-2: Jefferson Parish West Bank
Westwego to Harvey Canal
Gravity Drainage Down To Outside Stage

Wldtrzg;greach Daysto Empty
100 115
500 2.0
1000 15
2650 1.0

Thiswould leave the interior stage at +4 to +1.5 depending upon the exterior
stage. If the breach can remain open until water levels return to normal, interior
elevations for those areas that can drain freely will reach about 1.5 feet.

3) On the west bank of Jefferson Parish in the Westwego to Harvey basin the
land generally slopes from the river toward the Gulf. A ridge at about elevation +
5 ft. ngvd at itslowest point bisects the basin from north to south, from the
Mississippi River to Ames Blvd./Barataria Blvd to La Hwy 45. Thisridge
separates the basin into 2 distinct gravity drainage units, although culverts and
canals interconnect the two in several places. Most floodwater in the basin can
drain by gravity through the existing drainage culverts and canals toward the 11
pumping stations located along the perimeter of the basin in the hurricane
protection levee. If debris clogs the normal flow path, removal of the obstruction
or breaching of the roadway or other obstruction must be pursued. Elevated
roadbeds, such as Fourth Street, the West Bank Expressway, Lapalco Blvd, the
Lafitte/Larose Hwy, Hwy 45, and the many railroad beds, which parallel the
Mississippi River between the River and Fourth Street, can create such
obstructionsto flow.

4) The basin has been divided by the parish into several forced drainage
compartments. the Westwego basin is drained by Westwego Pumping Stations
1&2; Lincolnshire and the areato its north is drained by the Westmister Pumping
Station; the northern areas including Marrero are drained by the Ames, Harvey
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and 2 Cousins Pumping Stations; the area west of the Hwy 45 Ridge is drained by
the Oak Cove and Mt. Kennedy Pumping Stations, the Woodmere/Estelle areas
are drained by the 2 Estelle Pumping Stations. Rainfall runoff can be stored in the
southern reaches of the basin, which is mostly undeveloped. The basinis
basically divided into 2 drainage basins by the Hwy 45 ridge. Drainage canals
and culverts interconnect most areas with each other on the eastern side of the
ridge. The sameistrue onthe western side of the ridge. No one pumping station
can drain the entire area, because of the ridge. Some of the areas near the
Mississippi River will drain dry at elevations of between +4 and +1.5 ft ngvd,
because of the natural ground elevations in those areas. But to drain the area
completely after inundation, several pumping stations must be restored.

. Area W-3a Harvey Canal to Algiers Canal - West Bank Jeffer son
- Plaquemines Parish

1) Inthe event of catastrophic flooding the area may experience water elevations
in excess of 20 feet ngvd. Within a few hours after storm passage water levelsin
the leveed areas would recede only to the elevation of the top of the levees, about
+ 5 ft. ngvd currently, unless failure of a levee or floodwall occurred. If levees
and floodwalls remained intact, water depthsin low areas could be as deep as 10
feet after the storm. Within 72 hours after passage of the storm water levelsin
Barataria Basin would recede to a normal high level of +3 to +4 feet ngvd. Water
levels most likely would remain above normal for another 1-2 weeks while
Barataria marshes surrounding Lakes Des Allemands, Salvador and Cataouatche
drain their surcharge of flood water. Pumping stations in the aftermath of such a
catastrophic event could not operate normally without extensive repairs, but might
be capable of siphoning water from the interior drainage canals, if debris can be
kept clear of the intakes.

2) The northern side of the basin is protected from flooding by the Mississippi
River levee. The hurricane protection project, now under construction, will
provide levee heights surrounding the entire area of +9.5 ft. ngvd. Thisareais
separated from Orleans Parish by the Donner Levee, approximately 3 to 4 ft. in
elevation. Inthe event that breaching of the line of protection is necessary,
drainage of most of the areato exterior water levelsin this basin will take one or
more days depending upon the width of the breach.

Thiswould leave the interior stage at +4 to +1.5 depending upon the exterior

stage. If the breach can remain open until water levels return to normal, interior
elevations for those areas that can drain freely will reach about 1.5 feet.
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Appendix D Table W-3A
Area W-3A: Jefferson And Plaguemines
Parishes - West Bank
Harvey Canal to Algiers Canal
Gravity Drainage Down To Outside Stage

Wldtrzg;tl?reach Daysto Empty
100 14.0
500 3.0
1000 15
2650 0.5

3) On the west bank of Jefferson Parish in the Harvey to Algiers basin the land
generally slopes away from the Mississippi River toward the Gulf. Most
floodwater in the basin can drain by gravity through the existing drainage culverts
and canals toward the 2 pumping stations, Hero and Planters, located along Bayou
Barataria. |If debris clogs the normal flow path, removal of the obstruction or
breaching of the roadway or other obstruction must be pursued. Elevated
roadbeds, such as Fourth Street, the West Bank Expressway, Lapalco Blvd, La
Hwy 23, and the many railroad beds, which parallel the Mississippi River
between the River and Fourth Street, can create such obstructions to flow.

4) The basin is essentially one large forced drainage unit. Rainfall runoff drains
by gravity through culvertsinto several open canals southward into Bayou
Baratariawhere it is discharged by the Hero and the Planters Pumping Stations
into the Harvey and Algiers Canals, respectively. Some of the areas near the
Mississippi River will drain dry at elevations of between +4 and +1.5 ft ngvd,
because of the natural ground elevationsin those areas. But to drain the area
completely after inundation, several pumping stations must be restored.

D. AreaW-3b Harvey Canal to Algiers Canal - West Bank Orleans
Parish

1) Inthe event of catastrophic flooding the area may experience water elevations
in excess of 20 feet ngvd. Within a few hours after storm passage water levelsin
the leveed areas would recede only to the elevation of the top of the levees, about
+ 5 ft. ngvd currently, unless failure of a levee or floodwall occurred. If levees
and floodwalls remained intact, water depthsin low areas could be as deep as 11
feet after the storm. Within 72 hours after passage of the storm water levelsin
Barataria Basin would recede to a normal high level of +3 to +4 feet ngvd. Water
levels most likely would remain above normal for another 1-2 weeks while
Barataria marshes surrounding Lakes Des Allemands, Salvador and Cataouatche
drain their surcharge of flood water. Pumping stations in the aftermath of such a
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catastrophic event could not operate normally without extensive repairs, but might
be capable of siphoning water from the interior drainage canals, if debris can be
kept clear of the intakes.

2) The northern side of the basin is protected from flooding by the Mississippi
River levee. The hurricane protection project, now under construction, will
provide levee heights surrounding the entire area of +9.5 ft. ngvd. Thisareais
separated from Jefferson/Plaquemines Parishes by the Donner Levee,
approximately 3 to 4 ft. in elevation. In the event that breaching of the line of
protection is necessary, drainage of most of the areato exterior water levelsin this
basin will take one or more days depending upon the width of the breach.

Appendix D Table W-3B
Area W-3B: Orleans Parish - West Bank
Harvey Canal to Algiers Canal
Gravity Drainage Down To Outside Stage

Wldtrzg;greach Daysto Empty
100 55
500 15
1000 1.0
2650 0.5

Thiswould leave the interior stage at +4 to +1.5 depending upon the exterior
stage. If the breach can remain open until water levels return to normal, interior
elevations for those areas that can drain freely will reach about 1.5 feet.

3) On the west bank of Orleans Parish in the Harvey to Algiers basin the land
generally slopes away from the Mississippi River toward the Donner and Algiers
Canal Levees. Most floodwater in the basin can drain by gravity through the
existing drainage culverts and canals toward the only pumping station in this
basin, Pump Station 13, located along the Algiers Canal. If debris clogsthe
normal flow path, removal of the obstruction or breaching of the roadway or other
obstruction must be pursued. Elevated roadbeds, such asthe West Bank
Expressway, General Meyer Ave., McArthur Blvd., General De Gaulle Dr., and
the many railroad beds located near and parallel to the Mississippi River, can
create such obstructions to flow.

4) The basin is essentially one large forced drainage unit. Runoff drains by
gravity through culverts into several open canals toward the interior Algiers Cana
where it is discharged by Pumping Station 13 into the Algiers Canal (the GIWW).
Some of the areas near the Mississippi River will drain dry at elevations of
between +4 and +1.5 ft ngvd, because of the natural ground elevations in those
areas. But to drain the area completely after inundation, the pumping station must
be restored; or this area must be connected to the area below the Donner Canal
and drained by those pumping stations.
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E. AreaW-4a Algiers Canal to Hero Canal — Belle Chasse,
Plaguemines Parish

1) Intheevent of catastrophic flooding the area may experience water elevations
in excess of 20 feet ngvd. Within a few hours after storm passage water levelsin
the leveed areas would recede only to the elevation of the top of the levees, about
+ 5 ft. ngvd currently, unless failure of a levee or floodwall occurred. If levees
and floodwalls remained intact, water depthsin low areas could be as deep as 11
feet after the storm. Within 72 hours after passage of the storm water levelsin
Barataria Basin, and the Algiers Canal, would recede to a normal high level of +3
to +4 feet ngvd. Water levels most likely would remain above normal for another
1-2 weeks while Barataria marshes surrounding Lakes Des Allemands, Salvador
and Cataouatche drain their surcharge of flood water. Pumping stationsin the
aftermath of such a catastrophic event could not operate normally without
extensive repairs, but might be capable of siphoning water from the interior
drainage canals, if debris can be kept clear of the intakes.

2) The northern side of the basin is protected from flooding by the Mississippi
River levee. The hurricane protection project, now under construction, will
provide levee heights surrounding the entire area of from +9.5 ft. to +10.5 ft.
ngvd. Thisareais separated from Orleans Parish by the Donner Levee,
approximately +3 ft. in elevation. In the event that breaching of the line of
protection is necessary, drainage of most of the areato exterior water levelsin this
basin will take one or more days depending upon the width of the breach.

Appendix D Table W-4A
Area W-4A: Plaguemines Parish - West
Bank
(Belle Chase)
Algiers Canal to Hero Canal
Gravity Drainage Down To Outside Stage

Wldtrzg;greach Daysto Empty
100 11.0
500 2.0
1000 1.0
2650 0.5

Thiswould leave the interior stage at +4 to +1.5 depending upon the exterior
stage. If the breach can remain open until water levels return to normal, interior
elevations for those areas that can drain freely will reach about 1.5 feet.

3) On the west bank of Plaguemines Parish in the basin between the Algiers and
Hero Canals, the land generally slopes away from the Mississippi River toward
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the Algiers Canal. Most floodwater in the basin can drain by gravity through the
existing drainage culverts and canals toward the 2 pumping stations, Belle Chasse
Stations 1 & 2, located along the Algiers Canal. If debris clogs the normal flow
path, removal of the obstruction or breaching of the roadway or other obstruction
must be pursued. Elevated roadbeds can create such obstructions to flow. Inthis
areathe potential obstructive roadbeds are: La. Hwy 23, La. Hwy 406, Hebert
Blvd., Russell Dr., Walker Rd., and several railroad beds, both operational and
abandoned, which parallel the Mississippi River between the River and La. Hwy
23.

4) The basin is essentially one large forced drainage unit. Runoff drains by
gravity through culverts and open canals into Bayou Barriere and Planters Canal.
These 2 canals function as one; they are located near to and parallel the Algiers
Canal. Collected runoff is discharged by Belle Chasse Pumping Stations1 & 2
into the Algiers Canal. Some of the areas near the Mississippi River will drain
dry at elevations of between +4 and +1.5 ft ngvd, because of the natural ground
elevationsin those areas. But to drain the area completely after inundation, one of
the pumping stations must be restored.

F. AreaW-4b Algiers Canal to Hero Canal - West Bank Orleans
Parish

1) Inthe event of catastrophic flooding the area may experience water elevations
in excess of 20 feet ngvd. Within a few hours after storm passage water levelsin
the leveed areas would recede only to the elevation of the top of the levees, about
+ 5 ft. ngvd currently, unless failure of a levee or floodwall occurred. If levees
and floodwalls remained intact, water depthsin low areas could be as deep as 9
feet after the storm. Within 72 hours after passage of the storm water levelsin
Barataria Basin, and the Algiers Canal, would recede to a normal high level of +3
to +4 feet ngvd. Water levels most likely would remain above normal for another
1-2 weeks while Barataria marshes surrounding Lakes Des Allemands, Salvador
and Cataouatche drain their surcharge of flood water. Pumping stationsin the
aftermath of such a catastrophic event could not operate normally without
extensive repairs, but might be capable of siphoning water from the interior
drainage canals, if debris can be kept clear of the intakes.

2) The northern side of the basin is protected from flooding by the Mississippi
River levee. The hurricane protection project, now under construction, will
provide levee heights surrounding the entire area of from +9.5 to +10.5 ft. ngvd.
This areais separated from Plaguemines Parish by the Donner Levee,
approximately 3 ft. in elevation. Inthe event that breaching of the line of
protection is necessary, drainage of most of the areato exterior water levelsin this
basin will take one or more days depending upon the width of the breach.
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Appendix D Table W-4B
Area W-4B: Orleans Parish - West Bank
Algiers - Lower Coast
Algiers Canal to Hero Canal
Gravity Drainage Down To Outside Stage

Wldtrzg;greach Daysto Empty
100 3.0
500 1.0
1000 1.0
2650 0.5

Thiswould leave the interior stage at +4 to +1.5 depending upon the exterior
stage. If the breach can remain open until water levels return to normal, interior
elevations for those areas that can drain freely will reach about 1.5 feet.

3) On the west bank of Orleans Parish in the Algiers to Hero basin the land
generally slopes away from the Mississippi River toward the Donner and Algiers
Canal Levees. Most floodwater in the basin can drain by gravity through the
existing drainage culverts and canals toward the only pumping station in this
basin, Pump Station 11, located along the Algiers Canal. If debris clogs the
normal flow path, removal of the obstruction or breaching of the roadway or other
obstruction must be pursued. Elevated roadbeds can create such obstructions to
flow. La Hwy 406 appears to be the only elevated roadbed in the area to present
any obstruction to flow. Although the English Turn Subdivision and Golf Course
has been developed in this area within the last few years, the area still remains
largely undeveloped.

4) The basin is essentially one large forced drainage unit. Runoff drains by
gravity through culverts and open canals toward the channel at the toe of the
Donner Levee where it is discharged by Pumping Station 13 into the Algiers
Canal (the GIWW). Some of the areas near the Mississippi River will drain dry at
elevations of between +4 and +1.5 ft ngvd, because of the natural ground
elevationsin those areas. But to drain the area completely after inundation, the
pumping station must be restored; or this area must be connected to the area
below the Donner Canal and drained by those pumping stations.
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D) Geotechnical Consider ations:

1) General: The soil boring data from the eight project areas was reviewed and summarized in
the form of areas where 20 feet or more clay material exists beneath the levee base, and all others.
The areas that meet the 20-foot arbitrary criteria were further subdivided based upon land use.
The effort was to develop some sense of areas where population density and habitation were low,
and major public facilities were present as the most likely sites for breaching. Avoiding are as
such as: previously/currently used as waste disposal sites, power generating facilities, fuel depots
and sites which may be necessary for future restoration of life in the city such as rail roads and
highways.

2) Breaching M ethods: It is likely that the saturated clay of a levee will NOT be

moved using explosives, it is therefore necessary to use draglines and grade -al' sto degrade the
pilot channel into the levee. The soil should be cast to the flood side so that the flow through the
breach will car ry it away from the breach to prevent

clogging of the cut. Floodwalls may present difficult breaching problems, they may either be
pulled, driven down or if sufficient depth may be developed an explosive cutting charge may
function well. Caution must be exercised in al these operations as reverse heads across these
levees and floodwalls will have reduced the safety factors. The added load of earth moving
equipment may be sufficient to induce failure which could lead to personal injury , loss of
valuable equipment and a crevasse a that location.

3) Equipment Access and M obility: Again the levees and floodwalls were not designed to have
reverse heads across them and significant danger to personnel could exist during the movement of
heavy equipment or during breaching efforts. The most likely access points will be from the
waterways, and lakes adjacent to the flood protection, on the flood side of the protection, see
maps indicating the preferred breaching locations. A barge carrying the earthmover pushed by a
tug could access the levees/floodwalls at the closest point, which will be at the mouths of pump
station or flood control structures canals. Many of the canas will be blocked by debris and those
not so blocked will be blocked by bridges, however the le vees are nearest the water at the
structures.

4) Site Specific Discussion:
a) E-l East Bank Area 1- St. Charles Parish:
1) No information developed at this time-
b) E-2 East Bank Area 2- Jefferson Parish:
The major portion of the levees and floodwalls from the Bonnabel Boat Launch to

the western tip of the flood protection adjacent to Lake Pontchartrain is founded
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d)

on Clay soil to at least a depth of 20 feet therefore all that length could have
potential as a breach site.

1)

2)

3)

The Area adjacent to the Old Jefferson Downs racetrack to the Treasure Chest
Casino site is underutilized and may be a primary site for a breach.
Equipment could be barged into the pump station site and/or the Williams
Blvd. boat launch ramp.

The site from the intersection of Causeway Ave. and the Lake Pontchartrain
levee could be breached due to the first city block being business
development. The Bonnabel pump station canal or the Causeway Bridge
abutment may be a potential off loading site.

The floodwall between the I-10 and Lake Pontchartrain may have some
potential to remove the stem using explosives.

E-3 East Bank Area 3 - Orleans:

1y

2)

The sites with a 20-foot clay layer beneath the levee or floodwall are very
difficult to identify. The buried beach sand deposits are at or very near the
surface. The first and best potential site is at the Florida Ave. Bridge into the
Inner Harbor Navigation Canal. Access would be from the Lake
Pontchartrain side of the canal at the Bridge abutment. The flood protection is
provided by walls of two types one is a composite of I-type floodwall
embedded in a small levee and the second type is an inverted pile supported t-
type floodwall.

A second site at the intersection of Canal Blvd. and the Lake a small clay zone
exists.

E-4A East Bank Area 4 - New Orleans East Citrus:

1)

2)

On the Mississippi River Guif Outlet (MRGO) side of the protection system a
clay substratum exists from the New Orleans Public Service generating plant
to about the Almonaster dock site. Although the levee appears to be founded
on clay in the vicinity of Paris Road breaching at this site would not be
recommended as a garbage dump exists on the West of the bridge and New
Orleans Public Service Inc. power generating station exists to the East. The
site of the dock facility to the West is a most likely site due to low land use.
The earth moving equipment could be brought in from the MRGO to an
offloading site near the dock. Borrow material may be found in the adjacent
undeveloped lands to be refilled by dredging in the future. This levee has
very large stability berms, which extend to very, near the adjacent waterway.

From the Michoud Canal to the end where the levee turns north is all founded
on clay of 20 feet or greater. The most preferred sites would be adjacent to
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the pump station at mid reach or at the eastern most end of the levee. In both cases
the access would be from the MRGO, via barge and tug. Future borrow would be
from the landside from utilized lands of the management area. This levee has very
large stabil ity berms, which extend to very , near the adjacent waterway.

The entire lake front levee is constrained by having a railroad parallel and flood side
of the levee. This levee is aso fou nded upon a deep sand stratum.

€) E-4B East Bank Area 4 -New Orleans East Bayou Sauvage:

The levees at both these sites have large stahility berms, which may require some
degrading to drain water .

1) Fromthe Michoud Candl to the end where the levee turns north is al founded on clay
of 20 feet or greater. The most preferred sites would be adjacent to
the pump station at mid reach or at the eastern most end of the levee. In both cases the
access would be from the MRGO, via barge and tug. Future borrow would be from
the landside under utilized lands.

2) A dte at the eastern end of the lake front levee in the Wild life management area
could be breached.

The entire lake front levee is constrained by having arailroad paralel and flood side of
the levee. This leveeis also founded upon a deep sand stratum.

f) E-5 East Bank Area 5 -L ake Pontchartrain and Vicinity St Bernard Parish:

1) Horida Ave. to IHNC Lock has approximately 20 feet of clay beneath the
base of the levee making it a candidate area for breaching. The protection is provided
by a sheetpile floodwall embe dded in a small levee section for the most part.
Breaching of the wall portion could be done using explosives.

3) Sites meeting the minimum criteria exist along the Eastern most levees adjacent to the
MRGO and aong a segment of the levee leading away fro m the MRGO toward
Verret. The site most likely for breaching is at the intersection of the levee parallel to
the MRGO and the levee leading to Verret. Access for construction equipment is via
barge and tug from the MRGO.

These levees have large stability berms, which may be higher than the ambient water level
outside the protected areas requiring some additional degrading to drain the water .

Note: Thereisalocal interest levee approximately parallel to the Mississppi river levee
and bisecting the pari sh, which is inside the federal levee system, it runs from about Paris
road to the Verret community .The safety factor used for this
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locally designed levee is not the minimum customarily used by the Corps and it may fail asthe
water contained by the federal system drains. The local system is thought to be founded upon
back swamp clays and could be breached near the pump station locations or any such location
with access with local approval.

g) W-l West Bank Area 1- L ake Cataouatche:

From the Lake Cataouatche pump station to the Bayou Signet pump station a 20- foot
minimum clay layer exists beneath th e levee, making that area a potential for breach.

1) Themogt likely site is centered on the canal from the lake to the levee nearest the center
of the reach. This site is based upon the land use, which seems to be more sparsely
populated than the remainder of the reach. The borrow could be from underutilized land
adjacent.

h) W-2 West Bank Area 2 -Westwego to Harvey Canal:

1) Along the Western side of the levees from the Westminster pump station just south of t he
Westwego seaplane canal to just south of the Oak Cove pump station the soils are clayey
beneath the levee. The site most conducive to breaching is near the New Westminster
pump station or about midway of the Orleans Village levee near alocal drainage structure.

2) Onthe East side of this area along the Harvey Cana from the southern most sheetpile
closure to the Estelle pump station. The most suitable site is about mid way from the New
Estelle pump station and the closure. The earth moving equipment could be barged into the
Harvey canal and oflloaded at the levee toe.

i) W-3A West Bank Area 3- Harvey Canal to Algiers Canal including Jefferson and
Plaquemines Parish West of Harvey Canal:

1) The south eastern segment of the levee system is founded upon clay a bout 20 feet below
the levee toe from a location across the canal from the Plaguemines pump Station to
dightly north of the Boomtown Casin o site. The most likely site for breaching isin the
old construction yard site at the intersection of Harvey canal and Algiers canal. The earth
moving equipment could access either canal and be oflloaded onto the levee toe or at the
casino-landing site.

]) W-3B West Bank Area 3- Harvey Canal to Algiers Canal Orleans Parish:

1) Thelevee from approximately Algiers Lock to the New Orleans Sewage and Water
Board Pump Station # 13 could likely be used as a possible breach site.
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It is recommended that a Site closer to the Pump Station away from the Algiers Lock site
be selected to facilitate repair in the future.

k) W-4A West Bank Area 4- Algiers Canal to Hero Canal Plaquemines Parish:

This levee is directly opposite the levee in area 3 Jefferson Parish above and may be
breached exactly opposite the breach for area 3.

I) W-4B West Bank Area 4- Algiers Canal to Hero Canal Orleans Parish:

The levee from approximately Algiers Lock to the approximate Parish boundary across the
canal from P.S. #13 could likely be used as a possible breach site. It is recommended that a
site closer to the Pump Station away from the Algiers Lock site be selected to facilitate
repair in the future.

5) Closur e of Breaches:

The breaches may either be caused by natura reaction to the reverse loading of the existing
flood protection or by our action taken to drain ponded water down to normal outside water
level. The levees cut in the effort to drain the city may be closed using sheet pile driven along
the original centerline of the levee. The soil necessary to support the sheetpile may have been
eroded away during the flow after breaching. T he sheetpile should be expected to sustain a
loading of not more than 7 feet cantilever height. Substantial soil may have to be placed to
support the sheet pile through the breach zone; this should be thoroughly inspected, as it is
important to the function of the wall. The tip should be driven to a minimum depth of three feet
below ground surface for every one foot of exposed sheetpile, i.e. if 7 feet is exposed then 21
feet should be embedded as a minimum. Using stone along th e flood side berm toe alignment
to break waves directed at the floodwall is a near necessity these rocks, may also be used as a
toe dike to fill in the crevasse. A large sandbag dike along the landside may contain the fill
necessary to form a base necessary to support the floodwall on the landside. A bin wall (double
row of sheetpile) may also yield a satisfactory closure; it is recommended that ties between
walls be added at the one- third points for internal support. The actual crevasse must be
evaluated to detemiine the best means of closure. In the areas where the storm event causes
damage to the flood protection such as turning the wall over disturbing the foundation a bin
wall may be the best repair section.

6) Recommended BreachesIn The Metropolitan New Orleans Area:
In the unlikely event that a strong hurricane causes a storm surge to overtop hurricane

protection levees, floodwalls, and floodgates, the following areas have been chosen
recommendation based upon:

APPENDIX D 5



a) Geologically acceptable areas, such that no sand layer of thickness greater than 2.0
feet can be found above eevation -20.0 NGVD, as sand is highly prone to scour.

b) Wide-open areas were chosen wherever possible, so asto minimize the imp act on
residential areas. Sengitive areas such as power plants and bridge pilings were also
avoided.

¢) Environmenta concerns, so asto minimize waste flowing out of the breaches.
d) Accessto al breach areas for heavy equipment.

e) Low eevations were chosen, wherever possible, but portable pumps may be

also required, as the natural ground within the protected area is lower than the
ambient water level outside the protection.

The area under study has been divided into the East Bank Lake Po ntchartrain & Vicinity and
the West Bank & Vicinity. These areas will be designated EB and WB, respectively, followed
by the area number and breach number. Utilizing a GPS receiver, the end points of each breach
can be found from the latitude and longitud es provided below, as streets and landmarks will be
submerged under such conditions. The endpoints indicate the limits of geologica acceptability,
and may need to be adjusted for physical obstacles found at the sites.

7) Geologically Acceptable Sites for Breaches:

(See attached maps for Recommended Sites)

Estimated
Area Width Location
E-1-BO TBA &t Charles Parish -sand bags placed along
the unfinished levee work
E-2-B1 6900' Jefferson Lakef ront from Jefferson Downs to

Treasure Chest Casino parking lot.
3022'44.002" 9615'04.968" to
362'17.527" 90913'59.484"
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E-2-B2 5160 Jefferson Lakefront from east side of
Causeway to Bonnabdl outfall canal
(To be used as alast resort only)
30g 1' 9.534" 904'14.184" to
30g1' 9.836" 90g 825.540"

E-3- 140 Orleans Lakefront -median of Canal
Blvd. (neutral ground)
(To be used as alast resort only)
302 '34.504" 9026'18.036" to
30a1'34.464" 909 6'19.584"

E-3-B2 310 Orleans Parish -IHNC SWof
Florida Ave. R.R. bridge
29¢68'53.000" 90g 1'23.016" to
29¢58'49.001" 90g 1'21.000"

E-3-B3 335 Orleans Parish -IHNC SE of
Florida Ave. R.R. bridge
29¢68'45.998" 90g 1'14.016" to
29¢68'50.002" 90g 1'14.016"

E-4a-B1 1600 Orleans Parish -Citrus Back Levee
along GIWW , just east of Read Road
302 0'11.016" 892 57'33.732" to
30 0' 2.466" 89959 8.772"

E-4a-B2 475 Orleans Parish -Citrus Back Levee along GIWW, at Grant St.
P.S. 306'16.308" 89g 56'58.704"
to 300'17.320" 89@ 56'53.448"

E-4b-B11 913 Orleans Parish -Citrus Back Levee
along GIWW , easternmost end of levee
30 2'30.408" 89g 50" 8.880" to
30 2'36.960" 893 49'59.772"

E-4b-B12 1900 Orleans Parish -South Point near
junction of | -I0/US Hwy .11
3007'46.301" 899 54'16.740" to
308 3.214" 89g 5' 5.544"

E-4b-BI3 886' Orleans Parish -South Point near
junction ofl10/US Hwy.11
309 8'11.245" 89¢ 53'56.832" to
30g 8 2.836" 899 53'26.304"
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E-5-B2

W-1-B1

W-2-B1

W-2-B2

W-2-B4

W-3a-B1

W-3b-B1

W-4a-B1

W-4b-B1

3600

1000

3000

1440

TBA

TBA

TBA

TBA

TBA

St. Bernard Parish -Chalmette
Extension, easternmost end along
the MRGO
299 53'39.4401' 899 46126.328" to
299 53'23.172" 89¢ 45'49.752"

Jefferson Parish -Cataouatche
EadtVest segment
299 52'14.858" 90g 12' 1.332" to
299 52'14.275" 90g 10'30.288"

Jefferson Parish -Westwego
to Harvefast-West segment just
east of south end of old Westwego
Airport. (To beused asalast
resort only)
299 52115.758" 902 8'16.908" to
299 52'14.761" 90g 7'42.276"

Jefferson Parish -Westwego to
HarveNorth-South segment
just south of Coubra Drive
2909 51'44.762" 90@ 6'54.072" to
299 51 '29.999" 909 6'53.676"

Jefferson Parish -Hero Cutoff,
entire length of north side and
westward to Estelle P .S.

Jefferson/Plaguemines Parishes

- Algiers Alternate Canal - SW of
Plaguemines Pumping Station and
back to Engineers Road intersection

Orleans Parish -Plaguemines Parish
section of Algiers Alternate Canal
SW of Plaguemines Pumping Station

Orleans Parish -Plaguemines Parish
section of Algiers Alternate Canal
SW of Plaguemines Pumping Station

Plaguemines Parish -
Algiers Alternate Canal - SW of
Plaguemines Pumping St ation
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Betsy left her mark on historic Canal Street in New Orleans
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FOREWORD

"This nation grieves for its neighbors in Louisiana; but this

State will bulld its way out of its sorrow. And the national govern-

ment will be at Louisiana's side to help every step of the way."

President Lyndon B. Jcohnson
New Orleans, Louisiansa
10 September 1965
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Figure 1. Aerial view of the vost flooded area of New Orleans east
of the |nner Harbor Navigatien Canal




HURRICANE BETSY - §-11 SEPTEMBEE 1965

AFTER-ACTICH REPGRT
BECTION I - INTRODUCTTION

1. SUTHORITY

This report an the activities of the Corps of Engineers during
and after Hurricane Betsy is esuthorized by letter, file ENGCW-OR,
dated 16 December 1965, and is prepsred in accordeance with instruee
tionz coptained in EM S00-1-1,
2. FURFPGSE AND BCOPE

This report summarizes those emergency achbivitiles accomplished
under Fublic Laws B875/81 and 99/84, as well ae thosge under the var-
tous Corps of Engineers statutory authorities., It iz imtended to
describe the progrem of relief and rehabhilitation operations under-
taken by the New Orleans Distydct. In additicn to recording the
emergency coparations, it iz anticipated that the report may be of
Talue as a reference for organizZation end sdministration of similsar
cperaticns in the event of a future disaster.
3. THE STOBRM

a, {m Friday morning, 27 August 1965, reconnaisseace aircraft
located = tropical depression with winds estimated st 44 miles ner
hour in the Atlantie QOrcean about 350 miles east-southeast of Barhados
in the Windward Islands, West Indies. This tropical storm was zoon to
grow into Hurricane Betsy, the most destructive cn record to hit the
Louisiana coast. For 4 days, Betsy moved slowly acrose the Atlentic
Ocean in & generally rorthwesterly direction., It ther made 3 gredusl
loop abeout 27% miles north of Puerte Rico and on 1 September becans
a full-fledged hurricane with winds estimated at 80 miles per hour.
Resuming its generally northwesterly movement, the storm gained in
gize and intensity wntll it reacked = point about 430 miles sguth of
Cape datteraz, Forth Carclina. There it performed ancther loop and

began an unusual socuthwerd course, On 6 and 7 Septemver, it rounded



Nagsau with violent winds and high tides. Betsy then followed a wester-
ly course, passing over the Florida Keys on 8 Beptember and lashing the
Miami area with l05-mile-per-hour winds.

b. Moving across the Gulf of Mexico, Betsy increased her forward
gpeed snd became & definite threst to the Louisians and Texas coasts.
Hurricane warnings werea issued at 6 a.m., 9 September, from the mouth
of the Mississippi River to Galveaton, Texss, and at 1 p.m. were extend-
ed east to Mobile, Algbama. At 10 p.m., the eye of the storm passed to
the weat of Grand Isle, Louisiana, preceded by winds in excesa of 160
miles per hour end a tide of 8.8 feet above mean ses level. At 11 p.m.
Betay was about 35 miles southwest of New Orelans, lashing that city
with winds of 125 miles per hour. By U a.m., the storm was just west
of Baton Rouge, Louisiana, with winds of about 100 m.p.h. near the cen-
ter.

Ca Losing strength as she moved inlend, Betsy was downgraded to a
tropiesl storm at 10 a.m., 10 September. ©She had left in her wake B

path of devastation unparalleled by any other storm in the recorded

Figure 2. Flooding in Mew Orleans east of the |ndustrial Canal




Figure 3. New Orleans
where the woter rose to
heights of 9 feet

“igure 4, Flooding in

daw Orleans downstream

‘rom the Inner Harbor
Navigation Canal

Figure 5. Storm-
tossed debris in
Lofourche Parish



history of Louisiana. (The path of Hurricane Betsy is shown on plate
1 while a detall of its route through Iouisiana is shown on plate 2.)
il The eye of the hurricane was 40 miles in diameter and the
highest winds were estimated to have bean in excess of 160 mlles per
hour, in gustz. Hurricane winds extended outward 90 miles from the
hurricane eye, while gale winds extended 250 miles in all directions.
The tidal surge which accompanied the hurricane ranged from about 8
feet above mean sea level st Grand Isle to better than 16 feet mean
sea level east of the Mississippi River below New Orleans, Louisiana.
At Pointe-a-la-Hache, Louisians, a community on the east bank of the
Mississippl River asbout 50 river miles below New Orleans, floodwaters
rose to a maximum elevation of 14.3 feet. Betsy inundated over 5,000
square milez in louisiana, including highly populated urban aress in
Orleans and S5t. Bernard Parishes. Fortunately. Betsy was a relatively
dry hurricene. Aa she passed inland over south Louisiana, rainfalls

of from 1/2 inch to 1 inch per hour were recorded. On Friday and

Figure 6. QOyster house and seafeod plont in Lafourche Parish
destroyed by the hurricane winds




Figure 7. Only the foundations remain in this portion of Grand Isle, La.

Jaturdsy, 10 and 11 September, the remnants of Betsy deposited from U
to T inches of rain over the lower Mississippi snd lower Ohin River
Yalleys.

2. In her trip through Louisisna, Betsy left 81 dead, over
17,600 injured, and caused the evacuastion of 250,000 persons to storm
shelters. The totel damages in Loulslana from Betsy's winds and tides
are estimated at sbout $2 billion (figures 1 thru 12). Detailed eco-
aomic date on the damages within the inundaeted areaa caused by the
aurricane are gontained in the report "Hurricane Betsy - September
3-11, 1965" prepared by the U. 3. Army Engineer District, New Orleans,
in November 1965. The report alsc contains detailed engineering,

ydrologie, and meteorologiec deta on the storm.



Figure 8. Floeding in Plaquemines Parish below Port Sulphur, La.

Figure 9. Wind damage along Bayou Terre aux Boeufs in St. Bernard Parish
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Figure 10. Sign collapsed by Betsy's 100+ miles per hour winds

Photo by Timez=Pieavisie Puh. fa.)



Figure 11, Electrical substation in Lafeurche Parish

Figure 12. Brick wall collopses during hurricane, New Orleans, La.




SECTION IT - EMERGENCY OPLRRATIONE

b, FREZTORM ACTIVITIES

B When it became spparent that the hurricane would move Inland
somevwhere slong the Loulsiane coast, procauticnary meassurezs were put
into effect by the District Engineer to protect government property and
perscntiel. A preplanned emergency cperstions centor was activated in
the Tew Orlesns District office during the morning of 9 September on a
ch-hour bessis. The unusually high forward speed and erratic path of
the storm limited the time available for prestorm activities to hours
rather than dgyrs, HNeveprtheless, by Thuradsy hight, 9 Zeptember, all
possible precautionary messures nad been taken. By & p.m., when Betsy
roared inland over Grand Iste, the Jorps of BEnginesrs was resdy.

b. In anticipation of losing commercial power as B result of fhe
storm, emergency generators were nplaced at critical locaticns on the
District reservetion, At the same time, an arcund-the-clock radio
watech was instituted which continued to functicn throughout the
emergency. Commerclial power failed at 8:%0 p.m., Thuprsday, 9 Septem-
ber, and for the next 5 days, the District regervation operated on
emergeney pover. While radic communicaticn was maintained at the New
Drleans District office, most of the field units in southeastern
Lonisiang eould not be resched because of equipment failure due to
losa of power ar flooding. Hewever, from 4 p.m., Thursday, until com-
munications were lost, fleld units reported hourly on weather condi-
tions at thelr locationa, Such data as tidal gage heighis, barcmetric
pressures, wind direction and velocity, plus rainfall were furnished
and forwarded to all Pistriet elements involved for record and evalusa-
tion. Simultaneously, liaison with local officials and Civwil Defense
agencles wag established gnd continued throughout the emergency period.

o. The field installaticns wasted no time in securing their
physical plant and completing preparetions Lo ride out the atorm.

This necessiteted either securing or moving the floating plant to zafe
harbors. The fleet at the District reservation--congisting of 20 boats
ranging from 35 to 100 feet in length, plus six S00-ton barges--was

moved to the boat pen on the Harvey Canal. The hopper dredge LANGFITT,



which was weorking cn the Celeasieu Eiver, was moved to & safe harbor mt
Lake Charles.

da, All possible preceutions had been completed by nightfall
Thursdsy, and s small crew of men remained on duty at the Dietrict rea-
ervation to meke emergency repairs, During the storm, three membersz of
the crew were sent to the Industrial Censl to assist in sandbegging a
leak that had developed in the levee ayatem. This group continued oper-
ations until the wind mede it impractical te contimue. As the storm
sbated during the following morning (10 Beptember), the initisl phase of
operation--thet of protecting government property and persomnel from the
elements--was succeasfully congluded., Corps perscnnel cn duty at the
ftime suffered no deaths cor injurles and storm demege to govermment prop-
erty had been kept to a minimum. Only two pleces of floating plant—-
the surveyboat GILES and an office barge-—-suffered major demage.

a. The hurricane left dewastaticn in ite path through the south-
eastern Louisiana ecast. Eighteen perishes were flooded hy the tidel
supge thet accompenied Hurricane Betsy (figure 13 and plate 2}. The
surge had overtopped both the Federal and non-Federal levees protecting
the areas and was trepped between the leveess leaving water over large
areas of land in Orlesns, Plaquemines, and St. Bernmrd Farishes. {The
aximum depth of water was in Plaguemines Farish where it was up to 11.6
fect deep.] Twenty-seven other parishes suffered major wind damages.
Federal, state and local governmental agencies, businesses, and individ-
uals were faced with the enormous job of restoring the devestated ares
to normaley. The Corps of Ingineera played s major role in these recov-
exy operations, performing a variety of fasks ranging from rescuing
flocd vietims to removing debrie, Activities accomplished under Public
Law &75/8l as well as under each of the Corps statutory asuthorities
{F.L. 99/8L and Operaticn and Maintenance (Generall) are detailed in sub-
seguent paragraphs.

1¢
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Figure 13. Flooding of Carclyn Park in 5t. Bernard Parish




Figure 14. President
Lyndon B. Johnson with
members of Lovisiana

congressional delegotion
in Mew Orleans, La.

Figure 15. President
Johnsen with New Orleans
Mayor Schiro

Figure 16. President
Johnson speaking
with one of Betsy's

refugees

fPhotos by Times=-Pioavune Pubk. o)




BECTION III - DISASTER RECOVERY ACTIVITIES P.L. 8975/81

5. ORGANT ZATTON

4, Many Corps employees suffered severe perscnal losses the
night of the atorm, Despite these leoeses, they came through streets
Tilied with water, debris, and fsllen electrieal lines to report for
amergeney duty on Fridey morning, 10 September. A preplanned Dizsster
Fecovery (enter was azctivated at the New Orleans District Headguarters
to eocrdinste the peatatorm activities af the Corps. This unit was
gtaffed with competent, well-treined pecople experienced in similar cper-
ationz both within and outsids of the New Orleans Distriet, Thirty-two
assigtance teams, =ach led by an engineer, were organived snd dis-
patched to the parishes affected by the atorm. These teams were
ingtructed to estimate Gameges and render all possible essistence to
the local officials., A list of field offices establizhed by these as-
gistance tesms is sttached as exhibit 5-1.

b. Approximetely S00 Hew Orleans Distriet perscnnel wore aso-
gigned to disaster recovery operaticns. However, it scon bescame evident
that additional persgnnel would be reguired. 4 call for assistance was
sent to all Corps offices throughout the country resuliing in sn sffec-
tive and repid responee. In a short period aof time, 250 people arrived
frem all parts of the country. Fogineers, construction superintendents,
itispectors, suditors, and cthers came ready, willing, and able 4o work.
Avery Corps division in the continentel United States sent top people
in their respective fields to assist the New Orleans District. These
personnel ad well asz Few Orleans District personnel assigned gained val-
ushle experience in postdisaster operations. 4 listing of these per-
somnel is abttached as exhibit 5-2. 4n organizgbion chart for the diz-
astor recovery operation is gttached as exhibit 5-3.

. On the evening of 10 September, the Fresident of the United
Btates, sccompenied by Members of the Louisiana Congressicnel dele-
gatlon and other Federal officials, flew to New Orleans to survey the
hurricane dameges {rigures 1L taru 16). "he President promptly de-
clared that s major disaster had cccurred in Louisiana and pledged the

full cocperation of the Federal government in rehabilitmbing the area.

iz



The Office of Emergency Plamning (0EP) was given the responsibility for
coordinating the emergency operations of azll Federel agenciea, The
Lowisiane parishes lizted below were determined by OEP to be eligible

for Federal apsistance under the provigions of Public Law 875/81. The
determination by OEF 1= published in the Federal Register of 21 Septewber
1965,

feadie Lafayette gt. James
Ascension Lafourche 3t., Jchn the Beptist
Asgumption Livingston g8t, Landry
Avoyelles Orleans 5t. Martin
Celdwell Juachitsa 3t. Mary
Catahoula Plaquemines Bt, Temmony

East Baton Rouge Polinte Coupes Tangipahos

East Feliclang Rapides Terrehonne
Franklin Rirchland Washington
Iberiag &t . Bernard West Baton Houge
Tberville S%. Charles West Feliciana
Jefferson 5t, Helens

In addition, Concopdia, Evahgeline, and Tensas Parishes were declared
eligitle on 13 Cetober 1965.
B. MISZION ASSIGHMENTS BY QEP

a. During his tour of the rawvaged area, the President mede it
clear that immediate Federal action was necessary and that "red taps"
would be cut to a minimwm. Therefore, 1n anticipation of e reguest fram
CEF for assiatance, the Corps went to work. Corps representatives were
already in the field working with local governments, explaining the Fed-
eral assistance programs available, and makling damage estimates when
the first formal request from CEP for techniesal assistance was receiwved
on 1T September. The text of the reguest and letters transmitiing the
reguest Lo the Lower Mimsiazsiponl Valley Division and the Hew Orlesns Die-
triet gre attached as exhibit 6-1, and sre summarized below:

(1) Make initial inspections and document work eligible under
P.L.875/81 in coannection with debris clearance, protecticn of 1life and
property, repairs of dikes and levees, and reeatablishment of drainege
facilities. ]

{2) BRepair eligible demages when repuested by local officials.

{3} Provide technical and administrative assistance and reim-
buraement to local governments doing work eligible for assmistance undep

P.L,875/81.

1L



. The reimburmement sgreement in item {3) above is a departure
from the normal method of OFEF operetiona. This arrangement allows
the Corpe to make payments directly to local govermments and is in
line with the Presldent's direction to cut the red taps. This method
gpplied not only to the funetions normally performed by the Corps
(debris removael, restoration of flaood combtrol works, drainage, etec.)
but mlso to all categories of work assigned to other Federal agencies.
The result of this procedure iz that communities, financislly dis-
treszsed by the hurricane, were reimbursed for their expenditures in &
frecticn of the time uzually required.

. The 2ffiece of Emergehcy Plenning issued four "Natural Disas-
ter Memoranda" to define the peolicies and procedures te Be followed in
aaafsting local govertmenteal sgencies. While four memorands were
igsued, only the two pertinent cnes are attached as exhibit 6-2.

Three procediures for emergency repair or Lemporary replacement of
public facilities demsged by the hurricane are given in the memcoranda
and summerized below:

(1) Federally-cperated Contract. When this procedure is

selected, the applicant gubmits a resolution describing the emergency
work to be performed. Representatives from appropriaste Federsl sad
Etate agencies make an ingpection to determine the eligibility of the
vork and to estimete its cost, This estimate serves as the basis on
which s Federally-operated contract 1z undertaken,

{2} Applicant-cpperated Contract. If the applicant desires

to perform emergency repairs or replecement, he submits & project
gpplication, including plans and specifications for the work, fto the
Corpg of Engineersz representative in his area. Upon approval of the
application, the applicant lets a contract for the work and receives
partiel payments for the work as it progresses.

(3) Applicant-foree bLecount and/or Temporary Employees.

If the applicent desires to perform repairs or replacement with hias
own forzes and/or temporary employees, an initial ingpsction is made
by appropriaste Federal and stete agencies to recomend the amount of
funde required for elipible emergency work. The applicant is reim-

bursed pericdically by the Corpa of Engineers as the work progresses.

15



d, The following categories of work were defined by CEP:

A Debris clearance.

B. Protective, health and sanitation measures.

C. Streets, romds, and bridges.

l.  Dikes, levees, and drainsge facilities.

E. Publie buildings end related egquipment.

F. Publie utilities.

e. A typiecal example of the seguence of cperationa whereby a
local governmental agency cbtains Federal emergency aessistance is as
follows:

(1) The Corps of Engineers representative in the ares ron-
tacts the local officials and explains the Federal emergency assistance
programs asvailable to them. He then assists them in preparing and sub-
mitting the necegsary documents to obtain Federsl sssistance,

{?) The applicant prepares a "Letter of Intent™ and submits

it to OEP through the Corps. In this letter, the applicant states which

E

e

i

Figure 17. One of thousands of trees in Mew Orleans blown down by the hurricane

Photo by Times=Pieayune Pul, O,
b /
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procedure will be follewed
to accomplish eligible work.
{3) An inspeetion
end an initial demege esti-
mate is made by represente-
tives of the applicant
and the appropriate Federal
end state angencies,
{4) The applicant
submits & "Project Applica-
tion" to regquest Federal

gzgiztance. I1f & Federal

m

ncy ig requested to per-

LE ]

ag

i . i
form the work, a "Resolution
iz slso submitted.

{5) The work is

then accemplished under one

Figure 18. Famouz New Orleans architecture
marred by debris
in Par. be. above. Regard- (Photo by Times=Picoyune Pub. Co.)

of the procedures outlined

legs of the procedure chosen, the Corps exercises supervision of the
work and issues partial payments as the job progresses.

(6) When the work is complete, & final inspection is made by
representatives of the Corps and the applicant. Upon acceptance of the
wouk by beth agencles, the necessary financial audits are made and the
final psyment transmitted.

Ts MISSION ACCOMPLISHMENT

2. Category A = Dehbris Removal.

(1) The activity of the Corps which required the most time
and effort was debris removal. Though an unglamorcus task, it is,
nevertheless, one of the most essential to safeguarding public health
and restoring vital transportation arteries, The storm felled an in-
estimable number of trees and littered the area with every type of
debris imaginable (figures 17 thru 20). The removal of damaged furni-
ture, building materials, vehicles, trees, and other types of debris
conasidered a potential hezerd to public health or safety, necessitated

swift and efficient mction by the Corps. The Corps of Engineers

17




alerted the construction industry for mebilization of asll possible
equipment that could be used for debris removal and other disaster
work. Much of the equipment in the immediate area was elther damsged
or immobilized by the storm. However, efforts by local contractors
and cthers from as far away as Texas and Florida enabled the Corps to
assenmble, within a few days, a Tormidable array of dump trueks, load-
ers, dozers, cranes, and related equipment for removing debris. Within
48 hours, contraocts were signed and work hed begun on what was to becoms
the largest cperation of its kind in the history of the Corps.

(2] The flooded mreas of Orleans, Plaguemines, and St.
Bernard Parishes posed s particularly difficult debris removal problem.
Initial operations in these parishes removed trees, roofing, and cther
materlals strewn sbout by Betsy's winds. As resldents moved back into
the srea, the character of the debris changed. Water-sosked furniture
and household goods of every description, as well as floor and wall
covering, were discarded (figures 21 and 22). A seemingly endless line

of trucks hauled the debris to dumps for burning (figures 23 and 24).

Fal r - . - i CF i
iy . : -y b P i el s
r

[ i |
o ___“1 u.—i-___"
=

Figure 19. Corps of Engineers’ contractor removing debris from Mew Orleans streets
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An official of the City of New Orleans sszstimated that it would take a
year to clean up the city, The Corps accomplished the initial elearup
in 2 months. (For a detail of the inundated ares in New Orleans,

see plate 4.)

{2} In ell, 53 contracts were let by the Corps of Engineers
for debris remeval in 15 Louisiana parishes. The method of payment
employed for this work resulted in excellent Corps of Engineers-Contrac-
tor relationships. At the close of each day's operations, the Corps and
contractors' representstives prepared and certified a delivery ticket
for the work done that day. These tickets were hand-carried to the Dis-
aster Becovery Center and used to subsiantiate weekly payments to the
contractors. Using this method, all contractors received their Tinal
peyment on the day following termination of the contracts. Over a quar-
ter of & million truckloads of debris, enough to stretch bumper to bumper
from New Orleans to Bt. Louis, were removed by Corps contractors. In
addition, 36 parishes did all or part of thelr own debris clearance under
Corps supervision. In these instances, the Corps of Engineers furnished
technical and administrative assistance, made inspections, and issued pay-

ments (figures 25 thru 28 show the results of Corps cleanup operations).

Figure 20. Typical of the some half-million tons of debris removed
by the Corps of Engineers
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Figure 22. Household furnishings ruined by Hurricane Betsy
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Figure 24. Various types of trucks used to haul debris to dump



Figure 25, Before Corps of Engineers cleanup, 5t. Bernard Parish

Figure 26. After Corps of Engineers cleanup of location shown in Figure 25



Figure 28, After Corps of Engineers cleanup, Orleans Parish



(4} As Betsy's windas and tidal surge rolled inland, entire
buildings were swept from their foundations and floated as far as 10
miles awey. Many came to rest egainst levees and across highways.
Those blocking the highways required immediate action so that vital
transportetion arteries could be cpened to emergency traffic. These
were declared hazards by the responsible local government officials and
were moved by Corps contractors as well g3 loeal contractors. For those
structures not posing an immedigte threat to public hesalth or safety,
permits were cbtained from the owners before removel work began. In the
four parishes (Jefferson, Orleans, Plaguemines, and 5t. Bernard) where
this work was done, 10 Corps contractors moved 228 bulldings (figures

29 thru 31).

Figure 29. Waterborne debris on road, 5t. Bernard Parish
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Figure 30. Church blown across road neor Reggio, La.

Figure 31. House blocking rood near Shell Beach on Lake Borgne



{5} Wany other buildings were left in a atructurally un-
gound condition by the storm snd posed a thresat to public sefety.
With the cwners' permissicn, the Corps let demolition centractors for
those atructures found to be beyond repair. These included commereisl
buildings, houses, and a church., A total of ¥ contracts wes let for the
demolition of 12 such gtpuctures.

{6) The amount of Federal funds expended in each perish for
work done under QEF category A is given in exhibit T7-1.

|+ fategory B - Praotectives Heallh and Sanitation Measures.

(1) In the immediste aftermath of the storm, the primawry
migsion of all agencies, PFederel, state, and local, wag To relieve
buman suffering and dameges to the maximum possible extent, Betsy had
left vast areas of Orleans, Plaguemines, and 5%, Bermard Parighes
flocded to depths up to 11.6 feet. Fortunately, advance warhing by the
7. 5. Weather Bureau had enebled hundreds of thousands of realidents to
flee their homes before the storm struck. Many others, however, wers
not #o fortunate. Rapidly rising weter trapped them in their homes, on
renfa, on teops of cars, in trees, and anything else that steod above
the water. Ivacuatica by boat was their only salvaticn. Larly on Fri-
day morning, 10 September, Corps personnel and boate were sent into the
flocded area near the Industrial Canal in Hew Orleans to assist in the
rescle operaticns. Thege were the first perscnnel from sny Federal agen-
cy to begin rescue cperations in the area and, by nightfell, the Corps
hed evacueted ower 1,200 persons %o safe ground {(figure 32).

{2} A critical need for electrie power developed imme-
diately after the storm. Emergency power was desperately needed to oper-
ate equipment essential to public kealth and safety. To help supply this
need, the Corps srranged for the loan of 26 electrical generator sets
from tne Fourth U, 3. Army. These generator sets were flown into Hew
Orleans on Air Porce cargo planes and were accompanied by one officer
with 42 enlisted men from Fort Sam [ouston and Fort Hood, Texss, to
cperete and maintain them. The value of theae generators to the people
of <he stricken areas cmhnet be overemphasized.

(3] Betszy left numerous towns in south leuisiane with ne means

of communication. Untll commuicaticns could be restored, very little
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Figure 32. This Corps of Engineers crew, together with other Corps units,
rescued over 1,200 flood victims
rf"ﬁllrll |I_l} fl’nf.rﬂuirn.jurt-v Pubh, r‘I:I.J
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Figure 33. All clear as barge MTC-602 is towed to the unloading point

emergency work could be done. The Corps furnished and installed emergen-
cy base radic stations at Buras, Chalmette, Orand Isle, Pointe-a-la-Hache,
and Thibodaux. These sets were operated by local people and for many
days carried all emergency radio traffic into and out of the area.

(4) One of the casualties of Hurricasne Betsy was barge MTC=-602
en route from Lake Charles, Louisiane, to Calvert City, Kentucky. This
barge, loaded with 600 tons of chlorine, arrived in the Mississippi River
at Baton Rouge on the morning of T September and disappeared from its moor-
ing place along the east bank of the river during the hurricane. After =
search of the area by boats and helicopters on 10-11 September, the barge
was presumed sunk. An underwater search was initiated early on 12 Septem-
ber by personnel of the Army, Navy, and Cosst Guard under coordination of
the Corps of Engineers. The barge was located under a group of floating
barges late on 16 September, while using a Honeywell Precision Profiling
Sonar System furnished by the Tennessee Gas Fipeline Company. Divers de-
termined the barge to be in an upright position in sbout 60 feet of water.
A cost-plus-a-fixed-fee salvage contract was negotiated with J. Ray
MeDermott, Ine. The proximity of the barge and its hazardous cargeo to the
lerge population in the Baton Rouge ares and the ILouisiana State Univer-

gity, in particular, made safety of the general public a paramount
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consideration. Coordination with state, local, and civilian agencies
responsible for safety of personnel other than at the work site was ae-
complished through the Govermor of Louisiana and his designated repre-
sentatives. The barge was lifted without incident on 12 November using
an 800-ton flosting, twin stiffleg derrick and & lifting frame attached
to each of the four chlorine temks by cable slings. The cargo was found
to be In & safe condltion and the barge sultable, after minor repairs,
for towing to the unloading point (figure 33). Details of the search and
salvage operations are coentained in appendix A.

{5) Betsy left thousands homeless in south Louisiana., Re-
turning refugees often found only a pile of debris where their homes had
stood Just days before. The Federal govermment responded to the plight
of these homeless citizens by providing moblile homesg for thelr temporary
use, Trailers were purchased and distributed by the Gensral Services
Administration. In a very short period of time, & Corps contractor pre-
pared a trailer site, furnished by local interests, at Grand Isle,

Louisiana, complete with potable water and sanitery facilities for T2

Figure 34. A troiler site, prepared by the Corps at Grand Isle, for
temporary housing of refugees
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trailers. Trailer sites in other sections of the disaster area were pre-
pared by local interests to receive the G3A furnisbed trailers (figure 34)|

(6) After the floodwaters had been dreined, public buildings
in the ares were gtill not Tit to be used. They vere covered inside and
out with a foul smelling, germ=laden layer of scum. A contract was let
by the Corps for cleaning end sanitlizing these buildings. The cleaning
work consgisted of removing trash and thoroughly washing down walls,
floors, and eguipment inside the buildings. After they were cleaned, the
interior of the bulldings was sanitlzed by spraying with a germicidal,
decdorizing compound (figure 35).

(7) Ir 20 parishes, the local governing bodies chose either
te do the work in this cetegory with their own forces or to let contracts
for it themselves. Initial inspections and damage estimates for this

work were made by the Department of Health, Educaeticn, and Welfare along

Figure 35. Corps of Engineers contractor cleaning school furnishings in Mew Orleans




with the Iouisiana State Doard of Health, These estimetes were sub-
mitted to OEP for review and approval and turned over to the Corps of
Engineers whe made final inapecticns when the work was completed ang
reimbursed the parishea for their expenditures.
{8) Federal expenditures in each parish for work in OFP
category B are shown in exhibit 7-1.
o, Category £ - Streets, Roads, and Bridges.

(1) Major damage was done to roads im Jefferson, Orleans,
Flaquemines, 8L, Charles, and Terrebonne Porishes, In addition, 10
cther parishes auffered lesser damages to public roads. In all of these
parishes the loral sgencies chose to do the repair work themselwvss.
Initinl inspecticns end estimates were made by the Loulsisna Department
of Highways and the Buresu of Public Roads. ATfter OEP spprovel of these
estimates, the Corps of Engineers inspected the completed work, made
detailed payment estimates, and issued payments to each parish as the
work progressed. (Bee exhibit T-1 for the amount reimbursed ta each
parish.)

(2) Fubliely-owned ferries at Belle Chasse, Luling, New
Orleans, and Pointe-s-la-Hache were casualties of Betsy's winds and tidal
surge that raised the level of the Mississippl River by as much as 13
feet. Those at Pointe-p-le-Hache and Hew Orlesns were sunk while
thogse at Belle Chasse and Luling were tossed up onto the bank {figure
36}, A4s the water receded, these lgst two were left stranded high and
dry. They were successfully refleated by a contractor employed and
supervised by the Corps of Engineerz. The ferry st Fointe-a—la-Hache
was refloated by the local government, The ferry sunk st New Orleans
was a standby ferry and, as such, was ineligible for Federal assistance
under Public Law 875781,

{3} The landings for the Jackeon Avenue-Gretna Ferry in New
Orleansa were almost completely destroyed when pammed by rempaging shipes
propelled by Betsy's fury. Only the vehlcular loading ramps remained
undamaged after the storm. Repairs, refnbursable by OEF, are estimated
at ¢ver a quarter of a million dollars. These include replacing two
landing ponteons, numercus pile clusters, and the pedestrisn loading

TEMpPE .
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d. Category D — Dikes, Levee, and Drainage Facilities.

(1) Extensive flooding was caused by overtopping and breach-
ing of existing protecticn levees in Orleans, Plaguemines, and St.
Bernard Parishes. Because of the low elevation of the flooded lands,
it was necessery to pump out the floodwaters. Power failures immobil-
ized local pumping plants compounding the problem. The Corps leased
six hydraulic dredges and one pump barge to aid in flood relief (figures
37 and 38). Omne dredge operasted at Venice, Louisiana, while five
dredges operated st New Orleans; the pump barge operated st both loca-
tions. The combined daily capacity of these dredges is about 350
pillion gallons per day (enough to satisfy the entire municipal water
needs of a city the size of New Orleans for a periecd of 3 dsys). The
dredges worked continuously until the area was essentially dry. The
Corps alsc furnished and installed pumps at various locations in the
flooded area. The largest installation was at the Citrus Canal Pumping

Etation in New Orleans, where five large capaclty pumps were used to
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Figure 37. Corps of Engineers leased dredges pumping out flocdwaters in New Orleons
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Figure 38. Corps of Engineers leased dredge in the Inner Harbor Navigation Canal, New Orleans, L.




help drain & highly developed area in the eestern portion of the city
(figure 39). Three of the five pumps were installed on a rapidly
constructed pile-supported platform. The Corps also installed tem-
porary portable pumps st Venice and Braithwaite, Louisiana. Drag-
lines, bulldozers, marsh cranes, and other construction equipment were
rented and used to restore drainage to flooded areas (figure L0},

(2) Dike Restoration at Grand Isle. A rock dike &t the
eastern end of the izland suffered heavy damage Trom Betsy. The dike
s used for the purpose of trapping sand which is wsed to replenish
dunes along the southern shore of the island. Twenty-three hundred
feet of the dike was rebuilt under a Corps of Engineers contract.

The storm also washed awsy the dunes that protect the island from tidal
flooding, The Corps prepared the plans for restoration of the sand
dunes and arranged for the State of Louisiana, Department of Public
Works, to accomplish the work by contract. The Department of Public
Works has let a contract for the work ($279,000) which i=s progressing

Figure 39, Emergency operations at the Citrus Canal Pumping Station, Mew Orleans, La.
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gs this report 1s written.
Upon completion and accep-
tance of the work, the

Department of Public Works
will be reimbursed by OEP

through the Corps of Engi-
NEeers .

(3) In 18 Louis-
iana perishes, local drainage
facilities were damaged by
the storm. Pumping plants
were flooded, drainage canals
were blocked by debris, and
local protection levees were
damaged or destroyed. Local
government agencies in all
theae parishes elected to do
the work themselves under
Corps supervision. Represen-

tatives of the Corps of

T
k-

fory LA . Engineers made inspections
Figuru 40. Clamszhell i}r!m.‘.iling the levee o and estimates and furnished
drain floodwaters administrative and technical

asgistance to the local agen-
cies in each parish. Reimbursements for all eligible expenses vere made
to the parishesa by the Corps.
{4} Exhibit T-1 conteins a listing of the amount of Federal
funds expended in each parish for work under OEF category L.

e, Category E - Public Baildings and Related Eguipment .

(1) Betay inflicted demages estimated at over $35 million to
publicly=owned buildings. A high percentage of these demages was cov-
ered by insurance. Public Law 875/81 authorizes the Federal goverament
to reimburse local governments for their eligible repairs not covered by
insurance., Twenty-five parishes suffered uninsured damages to public

puildings of sbout $8 million. Losses varied from very minor to very
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Figure 41. School buildings suffered heavily from Betsy's fury

fPhoto by Times=Picavune Pob. Co.)




gevere; from a few broken windewpanes to complete destructicon. School
buildings in particular suffered extensive wind and water damages
(figures L1 thru L43).

(2) Each of the 23 parishes chose to do all or part of their
own repair work. The Department of Housing and Urban Development, former-
ly called the Housing and Home Finance Agency, together with the 3tate of
Louigiana, Department of Public Works, made initial inspections and dam-
age estimegtes. These reports were submitted to OEP for approval and
forwarded to the Corps for action. Many of the buildings were damaged
beyond repair and required complete rebuilding. For these structures it
was necessary that the Corps review the plans and specifications, inspect
the construction work, snd recommend amounts to be paid as the work pro-
gressed. Reimbursement to lecal ageneies for all eligible work in this
category was made by the Corps after receiving OEF approval.

{3) In seccordance with arrangements established between national
affices, Department of Health, Education, and Welfare, and Office of Emsr—
gency Planning, financisl sssistance to school boards for emergency work
resulting from Hurricane Betsy was providaed by OEP under P.L. 875/81 for
public elementary and secondasry schools in the following 13 parishes in

Louisiansa included 1n the disaster area:

Figure 42, Lowless High Schaal in Mew Orleans
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Ascension Jefferson Orleans 5t. James
Assumption Lafayette Fointe Coupes St. Jchn the Baptist
Iberville Lafourche St. Bernard St. Landry

West Baton Rouge

Claims for financisl assistance submitted by the following parish school
boards for public elementary and secondary schools were handled by the
Office of Education, Department of Health, Education, and Welfare under
provisicns of P.L. 874 /81 and P.L. B75/81 as amended by P.L. 313/89:

East Baton Rouge 5t . Tammany Terrebonne
Livingston 5t. Charles &t. Mary

The following 11 parishes submitted claims to the Department of Health,
Education, and Welfare for supplementsl financial assistance to cover

expenditures exceeding those considered eligible under P.L. 875/81:

Ascension Jefferson S5t. Bernard St. Landry
Assumption Lafayette ot. James West Baton BRouge
ITberville Orleans St. John the Baptist

The Office of Emergency Planning provided assistance under P.L. 875/81

for universities, colleges, trade schools, and other eligible public
school facilities in the disaster area that are not considered eligible

for assistance under P.L. 313/89,

Figure 43. Tons of textbooks were ruined by the floodwaters
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(k) Due to the scope of the parish school board project, a
special school board section of the Disaster Becovery Center was estab-
Lighed Ty the Corps of Engineers tc provide UEP the necezsary technical
assistance required for processing the parish achocl board cleims under
F.L. 875/8l., Nine consultent engineers were employed by the Corps of
Engineers ont a contract basis to perform the inspections and prepare
the cost estimates required by OZF.

(5] The storm severely damaged the Desire Street and Florida
Avenue public housing projects in Hew Orleans. The area in which these
tuildings are located was flooded to a depth of over T feet. Walls,
Flocrs, windowa, doors, electrical wiring, and appliances (refrigerators,
renges, and heaters furnished by tae Few Jrleans Housing Authority in
enah apar*tment:l were ruined by Betay's flocdwatersz. The llaw Orleans
Houslng Authorlity performed some work with their own forces and let a
contract to replace all electrical wiring, switches, receptacle=z, and flx-
turea dumaged by the floodwaters. When it became apparent that the tesk
for complete rehabilitation of the demaged apartments was beyond the capa-
bilitiea of the Housing Authority, the Corps of Eagineers was called on
Tor assistance. The Corps prepared plans and specificaticns, advertised
for bids, and let a contract for repairing and/or replacing walla, floors,
doors, windows, and screens In all damaged apartments. In additicn, the
Hew Orleans Housing Authority replaced damaged sppliances and performed
miseellaneous repairs to tne damaged plumbing., All of the alfcrementicned
items ol work are reimbursabie under P.L. 875/81 and total ccet will ap-
proach $1 miilion,

(6) Facilities of the Port of Kew Orleans were severely dam-
aged oy the storm, Hundreds of wessels were pulled from the deocks and
swept along by 125-mile-per-hour winds. “Yraveling wwstresm end back and
foerth acrocss the river, they crasnhed irnto docks, wherves, and other ships,
inflicting major damsges, HNot ane whasrf builaing in the 9-mile-long port
wes untouched, Hoofs, skylights, rolling deoors, and electrical equipment
were particuiarly hard hic, Three grain leoeders at the Public Grain Zle-
vetor and four Lansna unlcaders were completely destroyed. Flocding at
the Public DPulx Terminal on the Missisaippni River—-Gulf Cutlet ruined

diesel engines and the terminal’s redic system, The Board of Commissioners
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of the Port of New Orleans is having the work done and is being reim-
bursed by CEP through the Corps of Engineers. Expenditures for work in
category E are shown in exhibit 7-1.

f. Category F - Publie Utilities.

(1) The public utility systems in 20 parishes were damaged
by Betsy (figure L4). Electrical distribution lines were the hardest
hit; however, some natural gas distribution systems also were damaged.
The most severe losses occurred in Jefferson (Grand Tsle) and Lafourche
Parishes. All 20 parishes elected to do their own repair work. Ini-
tial inspections and demage estimates made jointly by the Department of
Housing and Urban Development and the State of Louisiana, Department of
Publie Works, were furnished the Corps of Engineers after being approved
by CEP. The Corps provided administrative assistance, inspected the
work, made final estimates, and reimbursed all the parishes for the
work eligible under P.L. 875/81. BExhibit T-1 shows the amount paid to

each parish for work under this category.

Figure 44, Power lines in some 20 parishes were blown down by the hurricane winds



e Bummery. At its peak, the relief and rehabilitaticon activ-
ities of the Corps of Engineers employed over 3,000 people and 1,500
pieces of equipment. Total expenditures under F.L. 8675/81 are expected
to exceed $37 million. The total mission of the Corps of Engineers
wnder P.L. 875/81 is sbowt 80 percent complete as of 30 June 1906, FEx-
hibit 7-1 contains a listing of expenditures under P.L. 875/81 by parish
and by category of work. FPlate § shows parishes in which the various
categories of work under F,L., 87S/81 were performed., Exhibit 7-2 sum-
marizes expenditures in each reimburssble category. The cutoff dste
eatablished by the Office of Emergency Plenning for assistance under
F,L. 875/81 is 9 September 1966, 1 year from the dete of the Presiden-
tisl declaraticn of a disester erea. The New Urleans Diatrict will be
heavily involved in this effort for several monthe after the cutoff date
in order to meke the finsl inspections and prepare final psyments for work
performed through ¢ September 1966,

g. ERULFMENT UTILI ZATION

a. Debris removal operations of the scale accomplished following
Betzy had never before been attempted in the District., The scope of
these metivities placed = Bevere burden on persomnel to determine proper
equipment for each Jcb. This problem was succesefully solved by utiliz-
ing equipment evailable throughout the scuthern states end hy on-the-spot
improvisetion by Corps end contrector persconnel. Maximum mechanization
and minimum lebor wers the basic requiremsnt of the large scale cleanup
operation.,

L. The selection of eguipment wes determined by the type of debris
to be remcved. In the recovery operations, experience was gained in bhoth
inundated and dry areas. In the dry areas, the debris consisted meinly
of tree limbs, trunks, and stuwmps. Also included was & significant amount
of materials blown from warious structures, Inditially, the Hew Orleans
Diatrict mebilized contractors haring tandem dump trucks (12- to lb-cubic
yvard cepacities). Each truck was assigued five laborers, and five trucks
comprised cine work wiilt ubder = foreman. FHesed on past experience in
Hurricane Hilde (1965), mechanic¢sl loading devices (sugarcane loasders or
wineh trucks) were mssigned to two dump truck units. & power saw gang

coneisting of three power saw operators., two laborers, and s foreman were
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alao assigned to the dump truck units. The demand on pover sews Boon
exceeded the supply.
¢, Of significent note, & single-pronged "claw" was developed
and adapted to a rubber-tired hackhos {(figures 45 and L6). This claw
worked exceptionally well in picking up single limbzs of relstively large
dismeter or large groups of limbs which had been previously gathered,
The ¢lew could tear such a limb from = fallen tree, therehby reducing the
work time of the power saws. Cane loaders performed exceptionally well
on light byrush. For optimwm lomding, 1imbs having a butt dismeter of ap-
proximately b inches or lerger were trimmed from tree trunks or from
larger limbs before loading. The limbs were loaded into the trucks with
the tutts forvard. The capacity of the trucks used was dictated by the
physicel limitations of the streets esnd roadways,
d. In the aress which had been inundated, five gensraticns of
debris were experienced;
(1} Wind and waterborne debris (trees, mersh grass, and
building construction materials);
(2] Househeld appliasnces and stuffed furniture (refriger-
ators, washing machines, sofas, mattresses, ete.};
(2) Eullding construction meterials {floors, sheetrock
walls, and insulation):
(L) Other types of furniture {tables, chairs, ete.) and
interior doors,
{5) Shyubbery, ornemental bushes, and combinations of the
above.
Each of these debris penerations uresented f{ts unigue loading nroblems.
{a) Wind and waterborne debris. This cperation was sim-
iler to that previgualy described for dry asreas with the exeeption that
grall (D-2 or equal) angle blade bulldozers were used, where Justified,
to move large amounts of waterborne debrdis to the roads for leoading, The
ground was saturasted end only light crawler eguipment could be used,
Far locztions where o iight trartor could not be used, a rake was devel-
oped for use on & dragline in place of e bucket. DBy such methods the
debris was brought to the road and then losded inte dump trucks with a

conventional eclamshell bucket and crane [figures 4T thru Lg).
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Figure 46. A close-up of the ""Claw"'



Figure 47. Crane with clamshell bucket loading waterborne debris

Figure 48. "'Roke’ developed by Corps personnel for collecting
waterborne debris



(b) Household appliances and stuffed furniture. Modi-
fied cane loaders, front end loaders, and hand lshor were used to load
this debris. The cane leoading buckets were modified to increase the
opened jaw distance to enable them to grasp the larger appliances
(figure 50).

{¢) Building construction materisls. The bulk of this
material consisted of oak block flooring and larger quantities of
gypsum wallboard and roofing material, This operation was most effec-
tively handled by a combination of truck-mounted cranes with extremely
shortbooms and 3/8- to 1/2-cubic yard clamshell buckets, without teeth,
and front end loaders having four-in-cne buckets. The truck-mounted
eranes had an operating limitation due to the prezence of overhesd
pover and communication lines. During this phase, & ceontractor was
requested to obtain a "pulpwood" loader. This is the most universal
type of equipment for debris removal hbecause of the many sccessory
buckets and the articulated movement of the loading arm. The pulpwood
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Figure 49, Small bulldozer gothering debris for pickup by crone
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loader was secured and proved to be as good as anticipated. A well-
balanced work unit consisted of a four-in-one front end Loader
working the side of the street under the powerlines and a pulpwood
loader or truck-mounted crane working the other side {figure 51).
Hand labor was used to keep the relatively small piecea of debris in
piles and the streets clear of nails.

(d) Other types of furniture and interior doors. For
this relatively light-weight meterial, large clamshell buckets on
motor cranes, pulpwood buckets on the pulpwood loaders, and four-in-
one buckets on the front end loaders were the most efficient mechan-
ical handling devices. The dump trucks had the tailgates suspended
but were only loaded to the end of the truck bed. This allowed the
width of the tallgate for load movement from the point of leading to
the dump.

{e) Shrubbery, ornsmental bushes, and combinations of

the above. The four-in-cne bucket mounted on & front end loader and

Figure 50. Cone looders were used for loading of bulky items



Figure 51. Pulpweed loaders were easily adapted for debris looding

the small clamshell buckebts on pulpwood loaders were found to be most

effective for handling this type of debris.



SECTION IV - DISASTER RECOVERY ACTIVITIES F.L. 99/84

2. GENERAL
Public Law 99 of the 84th Congress authorizes the Chief of
Engineers to expend funds for flood emergency preparation, flood
Tighting and rescue operations, and for the repair or restoration of
any flood control work threatened or destroyed by flood. FEmergency
work accomplished under this authority inecluded levee and revetment
restoraticon and repair, removal of wrecks and debris from levees and
battures, and repairs to the Bonnet Carre Spillway.
10. EEPATES AND RESTORATION
B Levee Repailrs.

(1} As soon as was practicable following the storm, persen-
nel of the Corps of Engineers were dispatched to survey the damages
to the Mississippi River levee system below Baton Rouge. Severe
damages Lo both the mainline and back protection levees were found
from New Orleans to Venice. Damages t¢ the mainline levees were
cauged by vessels and debris siriking the levee embankments and by
overtopping from the tidal surge in the river. The damages to the back
protection levees were caused mostly from overtopping by wind-driven
waters crossing the marshes {(figure 52}, Resolutions were received
from local interests in Jefferson, Plaguemines, St. Bernard, and
St. Tammany Parishes granting the necessary assurances and reguesting
the Corps to repalir the levees. The Corps then made cost estimates
for the repairs and requested authority and funds from the Chief of
Engineers. Funds were prompily made available, and plans and specifi-
cations were prepared and contracts let for the work.

(2} The damaged areas were divided into reaches of work,
the lengths of which were based on the severity of damages and the amount
of time required for repairs. @Generally, the most critiecal damares were
sgsigned to government hired labor forces and plant and these units
began work almost immediately. The remaining areas to be repaired were
assigned to numerous contractors who were required to take steps to in-
sure that they would have =211 of the necessary plant, material,
equipment, and labor to complete repair and restoration of the riverside

levee slopes prior to high water, which could be expected to cccour as
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Figure 52, Erosion of Mississippi River levee at Venice, La,




Figure 53. Repair of main line Mississippi River levee on the west bonk
in Ploguemines Parish

early as 15 December 1965. Contracts for normal levee maintenance
repairs, which were under way at the time of the storm, were modified
to allow the contractors to repair hurricane damages in the aress in
which they were working. The order of work consisted of clearing
operations to provide access for construction equipment, restoration
of the riverside slopes and levee crown, placement of concrete or Tip=
rap pavements on the levee riverside slopes, restoration of landside
slopes, and finish dressing and seeding of the embankments (figures 53
and 5b4).

(3) A particularly critical situation developed on the
Chalmette Back Levee in St. Bernard Parish. This levee is adjacent to
the highly developed residential subdivision Carelyn Park. About TOO
feet of the levee had been washed out by Betsy, flooding the subdivi-
sion up to 8 feet deep. Tropical storm Debbie was holding Gulf of
Mexlco tides at & high level and threatening even more flooding.

Three Corps contract marsh cranes were sent in to construct an
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Figure 54, Repoirs being made on a main line |evee

emergency closure. These repairs were made in time to prevent further
damgge, After the emergency closure, Corps of Engineers hired labor
units restored the levee to its prestorm condition {figure 55).

(L) The Westwege Back Levee along the Meyronne Cansl in
Jefferson Parish was endangered by Betsy's tides. Corps of Engineers
crews sandbagged the levee to provide interim protection and constructed
a Up0-foot levee setback opposite the damaged area.

(5) The areas where levee repairs and restoration were accom-
plished by new contracts, modified contracts, and Corps of Engineers
hired labor units are shown on plate 3.

b. Eevetment Repairs. Prior to the advent of Hurricane Betsy,
the Corps of Engineers had under contract an estimated $185,000 of
annual maintenance repairs to the Mississippi River bank revetments.
This revetment consists of an intermittent series of artienlated conerete
mattresses and riprap placed along certain bends and reaches of the
river to stabilize its banks in areas where levee setbacks are impractical

due to industrial or high residential develcpment. The Mississippi River
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revetments in the New OUrleans District extend from the Palmetto Point
revetment (mile 324 above Head of Passes [AHP)) to the New River Bend
revetment (mile 183 AHP) and from the Reserve revetment (mile 140 AHP)
to the Third Distriet Resch revetment (mile 90 AHP) in New Orleans.
After the storm, the Corps of Engineers field personnel inspected the
revetments throughout the District and found that the upper bank pav-
ing had been damaged comsiderably from being struck by wvessels that
had broken their moorings and were set adrift in the river (figure 56]).
The existing contracts for annual maintenance work were modified to
incorporate repair of the storm-caunsed damages at a cost of sbout
$200,000. These repairs consisted of placing riprap in the breaks in
the upper bank paving. In addition to the actual revetment repairs,
gbout 41,000 worth of revetment anchorage werning signs located in
the New Orleans area were repalred or replaced.

2. Wreck Removal. Losses to shipping interests due to Betsy
are the highest ever recorded for a single natural dismster. Estimates

place the damages at about $1 billion., On the Mississippi River between

- . i
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Figure 55. Repair of Chalmette Back Levee (Carslyn Park)
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Figure 56. Damage to Mississippi River levee upper bank paving

Baton Rouge and the Gulf of Mexico 176 vessels were left wrecked or
stranded against the levees and along the batture (figure 57). These
craft were located by szerial surveys and photographs and on-the-ground
inspections. The owners were notified of the location of their vessels
and requested to remove them. The Corps of Engineers prepared and dis-
tributed to the owners a plan (exhibit 10-1) limiting excavation near

the levees. MAggressive follow-up insured that the owners removed or
gatisfactorily disposed of the wvessels. Continuing checks were made
during removal operations to safeguard the levees, revetments, dikes, and
foreshore protective works.

d. Bonnet Carre Spillway Repairs. This structure is located just
upriver of the New Orleans metropolitan area and is used to divert flood-
waters from the Mississippi River to Lake Pontchartrain. Flow through
the structure is contrelled by 7,000 timber needles. Betsy's 100-plus
miles per hour wind blew out all of thege needles. Trees were blown conto
fences and all the signs at the spillway were destroyed. All restoration

work was done by Corps of Engineers hired labor forces.




Figure 57, VYessels washed oshore by Hurricane Betsy in the New Orleans area




e, Summary. Costs to 30 June 1966 for work doze under B.L. 0y/8L

are shown on table 10-1. It is estimated that sbout $1,500,000 will be

required to complete hurricane repalrs to levees and facilities under

this authorizaticn.

TARLE 10-1

PUBLIC LAW 59/B8lst COKGREZ3

Location Type of work Cost

Avoyellea Pariah Minor repairs to upper bank

paving & B0
&. Baton Rouge Parish Repairs to Mississippl River

revetment and warning signs 27,700
Jefferson Parish Bepalrs to Westwego Back Levee

and Mississippi River revet-

ment 6,000
Hew Orleans District Postfloed reports 110,230
Orlegns Parish Repairs to Mississippi River

revetment and warning signs 57,700

Flagquemines Parish

3t. Bernard Parish Eepairs to back vrotecticn levees 12%,100

3t. Charles Parish Repairs to Bownet Qarre Splllway 27,500

St. Tammany Parish Eepairz to Howze Heach leveco 30,380
W. Baton Rouge Parish Bepeirs to Mississippi Eiver

revetment and warning siervs °T,T700

TOTAL $2,952,680

Repairs to mainline Mississippi
Biver levees and back protec—
tion lewvees

2,404,800
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SECTION V - RESTCRATICN OF FEDERAL PROJECTS
UNDER
OFERATION AND MATNTENANCE - GENERAL AFPPROPRIATIONS

11. PROJECT RESTORATION

a. Work under this suthorization consisted of restoring Federal
project stresms and structures fo prestorm conditicns. DBetsy damaged
all project streams in southesst Louisiana to some degree. Heaviest
damage was on the Mississippl River below Baton Rouge. As Betsy moved
up the river, ships and barges of every description were torn loose
from their moorings and tossed sbout like toys. 8She pushed ocean-
going ships up the river bouncing them from bank to bank. These un-
controlled yessels crashed into other ships, wharves, and docks,
inflicting severe damages. In addition to vessels beached on the
riverbanks and levees, there were 90 veszgels sunk by the hurricane.
lhese wessels ranged from sSmall barges to ccean-going ships over 500
feet long.

b. Since navigation is the lifeblood of much of south Louisiana,
no efforts were spared by the Corps of Engineers, the Board of Commis-
sioners of the Port of Wew Orleans, other public agencies, and private
industry and individuals to recpen the channels and the Part of New
Jrleans. The fact that shipping was restored between the Port of New
drleans and the Gulf of Mexico in less than 2 days after the storm is
a testimony to the knowledge, skill, and dedication of these agencies
and individuals.

C. Corps of Engineers activities under this authorization were
nany and varied. Condition surveys were made of all project streams
affected by the storm, These surveys indicated Betay-induced shoaling
at numerous locations, as well as structural damage to jetties and
groins and sunken vessels obstructing navigation chamnels. Corrective
action was started immediately. Shoals were removed, structures re-
paired, and owners notified of sunken wessels. Many of thesze vessels
were abandcned to the Federal govermment by their cwners. Three of
these wvessels constituted particulsr hazards to navigation in the New

Jrleans harbor area and were removed by a contractor working under
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direction of the U. 8. Navy, the cost being reimbursed by the Corps of
Engineers.

d. A listing of the work denme and its cost, by project, under the
Operation and Maintenance, General, authorizaticn, is shown in table

11-1.
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TABLE 11-1

CPERATION AND MAJNTENANCE, GELERAL

Project

Tvpe of work

Cost

Atrchafslays River, Morgan
{ity to the Gulf of Mexico

Barataris EBay Waterway

Hayou lLafourche and
Lafourche Jump Waterway

Caleasieu River and Fass
Gulf Intraccastal Waterway
Missisaippi River-Baton

Fouge to the Gulf of Mexico
Mizgissippi River-Gull Oubtlet
Bayou Teche
Eemoaving the Water =yaci=zth
#¥*Removal of sunken vessels
General regulation functions
Project conditien surveys

Bayou Bornfoucs

Condition

Condition

Condition

Conditicon

Condition

Conditicrn survey, aerial reconnalssance, shoal removal,
repair of Bouthwest Pass jetties, pile dikes, and

survey, removel of sheals

survey, retcval of shoals

gurvey, jetty and groin repairs

survey by Galveston District

survey, removal of shoals, lock repairs

Venice suboffice

Condition survey, repair of survey tower

Conditicn

Condition

One in Bayou Lafourche; three in Mississippi River

survey

survey

Tssuance of temporary permits

Streams entering Laxe Peontchartrain

Clearing and snagging

$ 78,100

25,600

L, g00*

1,000

165,900

1,915,00C
22,500%

200

200

231,900%

3,200

100

Lg,8o0%
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TABLE 11-1 {cont'd}

Project Tyvpe of work_ Cost
Baycu Lacombe Bhtoal removal, clearing and snsgging $  37.600%
Tangipahosa River Clearing and snagging 33,500
Tickfaw, Hatalbany, Clearing and snagging 43 500
Ponchatoula, and Blocd
Rivers

DOTAL

¥zgtimated. Work in progress.
**¥Zeveral ma)or wrecks remain in navigable waters
pending decision on final disposition.

$2,506,000%



SECTTON VI - OTHER ACTIVITIES OF LDISTRICT ELEMENTS

1Z. COMMUNICATIONS AND TRANRSTORTATION

B Tapid communications were easential for the effective dissem-
ingtion and collecticn of information and the effective usze of
personnel and eguipment. To achieve this effectiveness, communicaticns
by means of perscnal contact, telepnone {commercial and leased lines),
radio, teletype, and correspondence were employed. Telephone communi-
cations between the New Orileans Distriet office and the Division
office in Vicksburg were usually by means of the leased line., The
Wide Area Telephone Service (WATS) line was generally employed for
within-the-5tate calls, with rush and/cr overload long distance calls
being handled by means of toll calls. One TWX interchange channel
from Vieksburg to Wew Orleans was installed and in use from 13 Septem-—
ber 1965 to the end of November 1965. The PBX was staffed and overated
on & EM-hDur, T-days per week basis from % Seplember 1965 throush 1
October 1965 and frem 6 s.m., to B p.m. dsily thersafter until 12 Novem-
ber 1965, when the normal T:30 a.m. to 5 p.m, operations were resumed.
During the emergency, five additional employees were assigned to the
District communications section to assist the normal operating staff.

b. The New Orleans District had an exbensive radioc communica-
tions system prior to Betsy. The extent of recovery operations,
coupled with the zdditional demands of "Operation 602, required far
more in men and eguipment than was initially available. The New
Orleans headguarters station, WUG 4, began 2h-hour a day operations on
Q September and continued these operations T days a week into dovember.
Clerical personnel from other organizations were diverted to radio
operating and four additiconal repairmen {rom other Districts came to
assist, Additional equipment consisting of mob:ile units, baze stations,
and handi-talkie units, was procured on an emergency basie. Other Corps
Districts loaned Wew Orleans District additional communications equip-
ment. Five additiconal base stations were established to facilitate
recovery operations. These stations initially provided the only com-
munications availghle to certain areas. There was never any time during

or after the hurricane that WU3 4 was inoperative cxcept momentarily.
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o, Two modifications in radic communications have been adopted
pased cn experience due to Betsy, One is to maintaln a stook of var-
ioug radios svailsbie specifically for such emergencies. The other is
to provide channels which may be used to communicate directly with all
adiacent Districts by radio.

d. Trensparietion and travel services were provided <o hoth Dis-
triet perscnnel and personnel con loan from olher offices by the Trewel
Section, Office of Administrative Servieccs. The government wehiclie
fleet on the Districl reservation was supplerented by vehicles brought in
by persconnel from other Corps Distriets, 1n additicn, the General Scr—
vices Administration purchased anproximstely 150 vehicles [automobiles
and pickup trucks) for use by the Corps. (54 procursd these vehicles
fram as far away as Tulsa, Oklahoma, and Cape Kennedy, Florida, As the
seape of emergency comerations decreased, the wehicles were returned to
the General Bervices Administration,

13, BSUPPLY

a. The first negotiations undertaken by the Sow Orlesns Distriet
were with dredging companies already operating undey contract with the
government to convert their cperations from dredging to pumpling out the
floodwaters from the area below the Inner darbor Navigation Canal (Indus-
trial Canal}). In addition to the change of operations under existing
contracts, other dredges were put to work on this most important assign-
ment, Theso negotisticons were accomplished by Supply Division personnel,
working under the technical requirements set forth by the Chisf of the
Engineering Division., Contracts were negotisted with socurces of supply
for pumping equipment. The lack of electricity and communicaticons made
the job difficult, but not impossible, Toe eguipment and supplies were
there and con time so that perscnnel in the [ield had what thoey noeded
when they needed it. Iumps were repaired or replaced and lives were
zaved snd property damage held to a minimm.

b. Immediately after the storm all sorts of debris hindered ang,
in some ecases, prevented movement from one point to another, even on
short distances and for wegent and imperative reasons. Two types of
contracts were utilized for removal of debris and dangerously damaged

structures. For the removzl of ordinary debris, such as fallen trees,
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contracts were negotiated for the rental of eguipment, fully cperated
(trucks, lowboys, winch trucks, tractors, front-end loaders, cherry-
pickers, power saws, and other equipment)}., For the demclishing and
removal of structures that were left in dangercus condition, contracts
were negotiated using the Armed Servieces Procurement Regulations ap—
proved form of contract for demolition and removal of dangerous public
improvements and obsteacles to navigation, Many houses had been blewn
or floated from their foundations and were blocking roads and rights-
of-way. Contracts for removal of these structures were negotiated,
using service-type contraets. This opened the way for transportation
and communication.

c. Supply Division furnished perscnnel te sssist the District
Engineer and Chief of the Operations Division in the negotiaticn of a
cost-plus-a-fixed-fes type contract to bring the chlorine barge
MIC-602 to the surface of the Miasisgippi Riwer in the wviecinity of Baton
Rouge, Louisisna. Upon completion of negotiaticns, Supply Division
finalized the contract and supervised the signing ceremcny. Previous
to this, Supply Division had negotiated with several firms to furnish
services and equirment to loecate the sunken barge. It was alsc neces-
sary, after the barge had been raised, for Supply Division personnel
to negotiate for the storage and disposition of the chlorine. Supply
Division accomplished this by z negotiasted service contract with a
chemical compary to store the chlorine, and a negotiated contract for
the transfer of the government's salvor rights to an industrial firm.
This contract was negotiated by Supply Division perscnnel snd the
contract documents drafted by the Office of Counsel,

Supply Divizion was reorganized during the emergency with a
separate coffice established to handle Betsy operations. Assistance
by the highest grade personnel from other Engineer Distriets throughout
the United States made 1t possible for the Supply Division to meet the
deﬁands of the hurricane recovery activities.
14, REPORTS

G To keep a1l agencies and personnel informed of the situation
at all times, reports were furnished in acecrdance with instructions
issued by OCE, Division Engineer, and the District Engineer, and con-

tained in IM 500-1-1. Logs were maintained of all telephone and
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radicophone communication in order to document the basis for sny action
taken. Poststorm or recovery phase reports were submitted to OCE
direct in accordance with paragraph 173,40 of EM 500-1-1, part 1. These
were initially dally teletype situation reports beginning 10 September
1565 {information coplez to Division Zngineer and Commanding General,
Fourth U, 8., Army). The report period covered 24 hours (from 12:01 a.m.
to midnight) of each day sand was due in OCE at & z.m. the following day.

b. Because of the sunken chlorine barge, two situation reports
were furnished to 00X initially--one covering Betsy general disaster
recovery actiwvities, the other covering only the chlorine barge activi-
ties. On 13 Geptember 1965, the two reports were combined into s single
situstion report. These teletype reports were continued until 4 Oetober
1965 at which time the Division Zngineer requested a change for the
general disaater recovery report from a deily to a woekly report commenc-—
ing at f p.m. on 10 Octeober 1965, and extending through 8 n.m. on Bunday
of each week., The chlorine barge report continued as a dally teletype
report untii 15 November 1965 after the barge MTC-602 was raised and its
cargo secured. On 1% Jovember 1965 the Divisicn Enginecr authorized the
sending of the weekly report by mail rather than by teletype. Author-
ization was received on 19 Hovember 1985 o discontinue the weekly
report and to submit subject report on a semimonthly basis. This was
done until 25 January 1965 when autherization from OCE was received to
submit this report on a monthly basis beginning 31 January 1966 and to
be dispatched to OCE not lster than the fifth working day fellowing. It
is anticipatsd that the report will comtinue %o be submitted monthly
untll recovery operations are complete.

c. These reperts contaln up-to-date cost information compiled from
daily records of all operations furnished the Disaster Recovery Center
hy Corps engineers in the field. At tho close of each day's operaticns,
the Corps and contractors' representatives prepared and certified a .|
delivery ticket, either cn the contractor's billhead or a regular in-
spector's report form used for normal Corps cohstruction operations. Thess
tickets were hand-carried to the Disaster Recovery Center daily and wers
used to substantiate weekly payments to contractors. Using this metheod,
all contractors recsived their final payment cn the day fellowving toermin-

aticn of contracts.

64



15. COORDINATION WITH OTHER AGEECIES

a. The New Orleans District established lisison with intereszsted
local agencies some 12 hours before Hurricare Betsy passed over the
Louisiana gulf coast by sending Corps representatives to six major
towns in scuthern Louisians. These persconnel contacted the local
officials including civil defense and sheriffs' offices to assist them
with any disaster problems that might arise during the storm.

. After the hurricane had passed inland, an underwater survey
along the Miszsissippi Biver revealed three sunken oblects in the New
Orleans area which were deemed hazZardous to navigation, These loca-
tions were marked with black wreck buoys by the United States Cosast
Guard. The U. 3. Havy, Eighth Naval District, was then contacted and
a request was submitted authorizing them to undertake the salvage of
the three submerged vesszsls., This was accomplished by a contract with
a private salvage operatar.

. Close lielson wag maintained with the Office of Emergency
Planning through thelr representative assignoed to this office.  4An OEP
project office established on the New Orleans District reservation
definitely expedited emergency proccdures within the District. ALt the
same time, normal liaisen was maintained with the Regional Direclor of
OFF {Hegicn S5} and between the Chief of Engineers and the QKPP Director.
Close coordination also was maintained, in all phases of operations
necessary to complete the F.L, 875/81 emergency work, through the daily
contact of Corps representatives with officials in each parish within
the disaster area. These agencies made jeint initial inspections and
damage cstimates and sulmitted them to ORP.  These estimates, after
review and approval by OEP, were furnished to the Corps of Engineers.
The Corps executed completicn of the repairs and maintained direct
liaison with each of the agenrcies,

d. OLF assigned preparvation of engineering estimates for the
repairs of damages suffered by public entities to the following Federal

and state agencies:
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Category

Federal agency

State agency

A ~ Debris ¢learance USA Corps of Engrs. Lz. Dept. of “ub. Wka,
New Orleans District Baton Rouge, La,
Hew Orleans, La,

B - Frotective health Dept, of Health, La. Dept. of Health
and sanitation Education, and iew Orleans, La.
measures Welfare

Dallasy, Texas

¢ - Btreets, reoads, Burezu of Pub. Roads La. Dext. of Highways
and bridges Batcn Rouge, La. Batcn Rouge, La.

D - Dikes, levees, U3A Corps of Engrs. La. Dept, of Pub. Wks,
and drainage New Orlesns District Baton Rcuge, La.
Ffacilities lew Orleans., La.

E - Public buildings Housing & Home Finance La. Dept. of T'ub. Wks.
and related Agency ¥ Baton Rouge, La.
equipment Fort Worth, Texas

F - Publiec utilities Housing & LEome Finance La. Puk. Swve. Comm.

Agency¥
Fort Worth, Texas

Beton Rouge, La,
*How the Department of Housing and Urban Development

e. During the search in the Baton Rouge Harbor for the chlorine
barge MTC-602, operations of the U. 3. Navy, U. 5. Coast Guard, the Corps
of Engineers, and cther Federal, state and local agencies werc ocoordin-
ated by the Corps of Engineers Froject Officer through meetings heid each
night. After locating the barge, close coordination was maintained with
state agencies responsible for the safety of the public to assure that
timely and adequate plans were ready for executicn in the event of a
chlorine leak. The U. 3. Public Health Service and the U, 3, Coast Guard
provided a doctor and two hospital corpsmen, respectively, to man a
medical station at the salvage operation site. The U, 5. Coast Guard
provided assistance in the direction and control of waterway traffic.

The Chlorine Institute provided specialists in %the handling of chlorine
to furnish technical assistance during the planning and lifting operations.

f. In the pursuit of the rvepair and replacement ol flood control

structures damaged by the hurricane (Public Law 90}, a close liaison was

maintained with the State of Louisiana, Department of Public Works,
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state levee boards, and parish levee distriet officials. 411 agencies
were very cooperative and the early initiation of this emergency work
was due to the timely submission of the necessary assurances snd con-
struction rights-of-way.

1é. TECHNICAL LIAISON

. Following Hurricane Botsy, there was a great deal of confusion
in the minds of the public as to what was being donce to relieve the
flooding and clear the stireets of debris to make them passable, Also,
a lronical storm was forming off the coast, keeping the tides up in
the fleooded sress and injecting an additional fear in the minds of the
rezidents as to restoration of Betsy-damaged levees.

b. Loeal, as wcll as national, representatives of news media and
wire services were personally contacted by the TLO and advised of the
many Corps of Engineers operations {dredges, pumping, installation of
pumps, dispateh of engineer assistance and levee restoration teams,
ete,. ) then under way and those contemplated to assist in restorastion of
the disaster area., By direct contact and throusgh news and photo re-
Ieases, this close lialson was maintained throughcut the duration of
the emergoncy aperations.

c. Pholo sssignments were given to the Chief of the Photogranhie
Section, outling specillc activities to be covered. The photographie
voverage, both under this guidance and through the personal initiative
cf the Photo Lab Chief, was the widest obtained by any khown scurce
and was extremely useful in portraying the Corps’ role in restoring
the 3 dovastated parishes In Lhe disaster ares., Paoto stories, along
with feature stories, of Lte Corps' work were developed and dissemin-
ated to all news modia and dispatcehed te Washington for national re-
jesse. A grest demand wasz later made (and continued [a» many months )
for copies of the Dislrict's vhotographs for use in Corps, OZF, Small
Juginess, and Federal, state, and city Tivil Lefense Betsy reports.

i, To accomplish the guickest dissemiznation of swo: news soli-
vities of the Corps, the TLO made ard distributed tape recordings I'or
broadcast over local radio station.

e, Az tho loesl povulace returned to a semblance ol normaicy wnd
Loe Corps' extensive »ole [z thoe restoration bocams well known {througzh

publicity), regussss were received for oresentations on the hurricane,
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Well-illustrated speeches were prepared, and the District Engineer, TLO,
and other members of the staff presented talks to civic groups and inter-
ested public bodies. The Corps' rele in disaster reliefl was fully
explained, as well as the various hurricane protection plans that the
District had prepared and which had been approved and were in the process
of heing acted upon by the Congress when Betsy struck,

. In order to reduce the possibility of unfavorable incidents
arising from statements and actions of "non-Corps" restoration workmen,
items of equipment used in Corps activities {trucks, etc.) were clearly
marked as such from the inception of the work., These signs are prepared
and stocked for use in any fulure emergency situation.

B Exhibit 16-1 contains selected articles from publications in
the disaster aresa cohcerning Corps of Engineers activities.
1T7. FREAL ESTATE

f. fn 1b Beptember 1965, Real Estale Division received an oral
reguest from Engincering Divisiom to oblain right of entry to the Missis-
sippl River levees and batture from all of the levee districts located
along the Mississippi River in the New Orleans Ddstrict. =Right of entry
was necessary to effect repairs to the leveess caused by Hurricane Betsy.
By 28 September 1965, all rights of entry were obtained and made avallable
to Engineering Division.

b. During the recovery pericd after the hurricane, Real Estute
Division prepared and furnished to the Corps Disasbter Recowvery Center
temporary permits required for removal of houscs from highway right-of-
way. Permits were also prepared ard furnished for removal of debris by
Jovermmenl contractors from private property. IMersonnel of FReal Estate
Division were =zetively engaged in coordineting the efforts of local agen-
clesin obtaining permits in Orlesns, Flaguemines, and 3%, Bernsrd Parishes.

a. Real Estate Divisien procuwred assurances, resolutions of eppro-
pristion and rights of entry required by Public Law 99 for the Tollowing

items of work:
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Repairs sand resteration of the back levee system in Flaguemines
Parish consisting of:

Stations 25+00 to 315+50
Empire to Buras

Fort Jackson to Venlice
Scarsdale to Joe Brown Canal
Belalr drainage back levee
Buras to Triumph

Repairs shd restoration of the main line Mississippl River lewvees:

Mile S57.7 to mile 58.8

Station 100 to 110 {office for trailer--lifting chlorine
barge )

Boothville to Fort Jackson {borrow material)

Port Sulphur to Fort Jackson

Empire Waterways BReservoeir

Westwego, Louisiana, back levee system, Jefferson Parish

5t. Tammany Parish lakeshore levee

18. GSAFETY

fla The inability to secure personal protective eguipment and
trained employees, and the emergency nature of the work made it neces-
sary for the Distriet Engineer to waive compliance with nine safety
requirements pertinent to the work st hand. This sction focused atten-
tion on the wesk areas in the seeident prevention program, and within
approximately 10 days all walivers or exceptions were either revoked or
mpdified so that the intent of the reguirement was met., A single
sheet of 1L "Minimum Safety Requirements for Debris (learance"
{exhibit 18-1) was reproduced and distributed to all govermment in-
gpection personnel, conbtractors' supervisors and workers.

b. Safety Office tested water supplies for free chlorine content
and sanitatlion where government and contractor employees were living
in devastated areas. Contractors in these areas utilized the services
of professicnal caterers. This dramatically reduced the possibility
of food contamination and food polsoning due to improper refrigeration
or cooking, Typhold and tetanus toxoid Incculations were given by the
U. 3. Public Health Service, the Louisisna 3tate Board of Health, and
the Firat Aid Station at the New Orleans District headquarters., Chem-
Wipes {moistened antibacterial wipes sealed in foil) and Neko (an
antibacterial soep) were issued to govermment perscnnel working in

devastated areas.
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c. Large numbers of snakes had been driven to high ground by
flocding, 3o snake-bite kits were issued to all fleld personnel,
However, no instances of snake bite were reported. Bands of dogs, driven
to wildness by lack of food and care, presented a hazard in several flopd-
ed areas., PFoul weather gear and rubber boots were izsued to goverrment
employees working in certain localions. Dafety hats were secured and
issued to all government employees worxing in the field who did not
already have one.

d. On 58 of the 120 contraets that were let, 1,263,998 mannours
were received. It is realized that a number of these contracts were
for rental of pumps, etec., not Involving personnel and there is little
deubt that the manhours and accident experience were not reported on
a nurber of contracts. Five lost-time accidents were reported with a
total of 38 days' lest Lime. This gives a frequency rate of 3.96 and a
sevority rate of 0,03.

e. A safety plan wass prepared for "Operstion 602." This plan set
forth procedures for safeguarding personnel and for an adeguate warning

system. Appendix A contains a detailed description of the plan.
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SECTLION V11 - CONCLUSION

19. GENERAL

a. Hurricane Betsy gave the New Orleans Office, Corps of Engi-
neers, some practical experience in what could be expected when g severe
storm strikes a major metropolitar center. This experience, gained “rom
the preparatory activities priocr to the approach of the hurricane and
the disaster recovery activitles after the hurricane had passed, has
enabled Federsl, State and local agencies to evaluste and revise their
emergency plans. These revisions will provide a more effective and ef-
ficient wtilization of rescurces available to each agency for the
accomplishment of their respective missions.

b. The mission of the Corps of Engineers, resulting from Hurricane
Betsy's devastation, was accomplizhed under three authoriiies and are as
follows: Publie Law 875/81, Public Law 99/8L, and the Operation and
Maintenance, General, The latter two authorities, which are Corps of
Engineers statutory authorities, provided authorization for the Corps to
protect and restore both Federal and non-Federal flood conirol projects.
It was found that this work was handled very efficiently by the District
elemente having normal cperation and maintenance responsibilities. The
work regquired under Public Law 875/81 was performed by a temporary or-
ganization designed to provide the Office of Emergency Planning the
necessary techniecal and administrative assislance regquired to fulfil:i
their performance of the Federal financial assistance provided under the
natural disaster act.

c. The organization established for disaster recovery activitiocs
proved to be very effective in implementing preconceived plans. {See
the Organization Chart - Exhibit 5-3.) A definite advantage resulted
from the establishment of sector assistance teams in each parish to
ceordinate Corps activities. EHach feam consisted of an engineer (Arca
or Sector Commander) in charge, together with the number of inspectors
and adninistrative personnel necessary to perform assigned duties,

These teams were staffed with New Orleans Distriet personnel expericnced
in gimilar work anhd supplemented with personnel from outside the District.
In criticel areas having a particularly heavy workload, it was found to

be advantageous to aszign one or two Deputy Commanders to vrovide a
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continuity of direction over a full 2L-hour pericd. This decentraliza-
tion of control not only saved time in processing the paper work but alsc
enahled the restoration work to move ahead at an aceelerated pace.

d. The result of the advanced training in disaster recovery ac-
tivities received by the Corps personnel was very evident right from the
beginning for it enabled the disaster recovery activities to progress
without delsy. Alsc, the on-the-job training and experience received by
all persconnel working on this program will be invaluasble and lend tre-
mendous ly to any future disaster in which the Corps will be invelved. It
is believed that written instructions covering exact duties of each
member of the emergency organization and the eligivility of work under
the various autherities should be prepared jointly by the OEP District
Coordinator and the Distriet Emergency Planner to further improve the
emergency restoration program.  Such an organization could be mebilized
any time il was deermed necessary oy the District Engineer. The Sector
Assistance Teams could then establish liasison with local officials of
their respective areas and keep the Dislriet office cognizant of area con-
ditiocns. At the same time, the teams could be of assistance to local
officials in preparing requests fo UEP for the performance of work under
Public Law 875/81. The Sector Teams could then prepere initial engineer-
ing estimates, supervise the recovery work, make final inspecticns, and
submit requests for final payment.

e. It is hoped thet the above observations will be of some valuo
to other Corps of Engineers districts in preparing for future emergencies

resulting from hurricanes, tornadees, flcods, or other natural disasters.
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SECTICH VIII - WSTIMATED C3S8T SUMMARY

20, CO0ST SMMARY
A summary of estimated total costs for Corps of Engineers ex-
penditures for lurricane Betsy recovery activities is given below:
F.L. 875/01 $37,639,429
P.L. 99/84 b f52,680
0kM Ceneral 2,556,000

Total Covps expenditures $L5, 088,109
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EXHIBIT 5-1

CORPS OF ENGINEERS FIELD OFFICES

FParish Served

Location

Arcadia
Evangeline
St, Landry
Ascension
Assumption

Avoyelles

Caldwell
Richland

Catahoula
Concerdia
Franklin
Tensas

Ezst Baton Rouge

East Feliciana
5t, Helena

Iberia
Lafayette

Iberville
Jefferson
Lafourche
Livingston
Orleans

Cuachita

Courthouse, Opelcousas, Louisiana

609 Railroad Avenue, Donaldsonville, Louisiana

Police Jury Office, Napoleonville, Louisiana,
Police Jury Office, Marksville, Louisiana,

Police Jury Office, Columbia, Louisiana.

Police Jury Office, Winnsboro, Louisiana.

Municipal BPuilding, Baton Rouge, Louwisiana.

Town Hall, Clinton, Louisianz.

Lafayetie Area Office, Lafayette, Louiziana,

Courthouse, Plaquemine, Louisiana,
Courthouse, Gretna, Louisiana.

Police Jury Qffice, Thibodaux, Louisiana,
Police Jury Qffice, Liwvingston, Louisiana.
City Hall, New Orleans, Louisiana.

Parish Engineer's Office, Monroe, Louisiana,

EXHIBIT 5-1



CORPS5 OF ENGINEERS FIELD OFFICES {Cont'd, )

Parish Served

Location

Plaquemines

Pointe Coupee
West Feliciana

Rapides

5t, Bernard
5t. Charles
5t, James

51, John the
Baptist

St, Martin
5t, Mary
St, Tammany

Tangipahoa
Washington

Terrebonne

West Baton Rouge

EXHIBIT 5-1

Buras High School, Buras, Louisiana,

Police Jury Office, New Roads, Louisiana,

Police Jury Qifice, Alexandria, Louisiana.
Courthouse Annex, Chalmette, Louisiana,
Courthouse, Hahnville, Louisiana,
Gonzales Motel, Vacherie, Louisiana.

Police Jury Office, Edgard, Louisiana,

Courthouse, St, Martinville, Louisiana,.
Police Jury Office, Franklin, Louisiana,
Police Jury Office, Covington, Louisiana.

Police Jury Office, Amite, Louisiana,

Pettipgrew Hotel, Houma, Louvisiana

FPolice Jury Office, Port Allen, Louisiana



TEMPOHARY DUTY PERSONREL

Eeporting Eelease
Hame Desipgnation & grade date date
ALBUQUEREUE DISTRICT
Butler, Raymond E. Auditor, 0B8-9 3/8 6/3
BALTIMORE DISTRICT
Hogen, Francis J. Clerk, G8-7 10/4 11/12
MeGuchen, Patrick F. Attorney, G3-11 Lo/h 10/29
CANAVIRAL DISTRICT
fthrano, Frederick W. Const Mgt Engr, GB-12 9/20 10/22
Brown, Jozeph A, Civ Engr, GS-11 2720 /6
Cairns, David FP. Architect, 35-11 9/20 10/22
Durhum, Pleasant B. Congt Inspector, G5-T 9/20 10729
Tyner, James B. Const Engr, GS5-13 9/20 10/30
CHAELESTON DISTREICT
Lively, Oran W. Civ Engr, G3=12 /21 10/30
Sunds, Samuel L. Civ Engr, G3-11 g/21 11/13
CHICAGD DISTRICT
Kuehn, William F. fnditor, G8-11 10/28 /16
FOET SAM HOUSTOW
Hansen, Ted Dep Ch 5taff for Log 9/ 25 10/30
FORT WORTH DEISTRICT
Colvin, Thomas L. fuditor, G5-11 11/1 12/148
Deck, F. C., Jr. Aiditar, G8-12 3/26 10/27
Johnson, McO. 0iv Engr, G5-11 g/21 G/ 30
Kilpatrick, John K. Civ Engr, GE-T a/27 11/12
Lee, John A, 2iv Fngr, G8-11 a/2] /30
Horton, Willigm M, Civ Engr, GB-T Q2T 1i/20
FALVESTON DISTRICT
Boswell, Herman E. fuditor, G5-11 2/28 3/19
Chatlain, Donald J. Civ Engr, G8-11 9/18 /21
Dousman, Donald J, Jiv Engr, GS8-0 9/17 10/18
dughart, Herbert C. Ele¢ Tech, GS-T 9/ 17 107k
Maurer, Herbie A. 0iv Engr, GS-T /27 11/=2
Peltier, Leraoy Civ Engr, G8-9 QLT a/eT

EXHLBIT 5-2



Kame

TEMPORARY DUTY PERSONNEL (cont'd)

Reporting felease

Lesignation & grade date date
CALVZESTON DISTRICT (cont'd)
Ravenstein, William L. Supvy Civ Engr, GOE-12 /1T 10/ 28
Aoche, Thamas R. fuditor, GS-0 12 2/26
Senasac, Raymond L. Civ Engr, G5-11 /20 10/21
Tanner, Napolecn B. ITI Civ Ingr, G3-5 /26 1147
Warrern, James EH. Ciwv Fogr Tech, GB8-9 G720 10/21
HURTINGTON DISTRICT
McTlwein, Davia L. Civ Engr, GI-T /26 11/12
Straub, John K. Auditor, GE-11 9/30 10/12
JACKSONVILLE DISTRICT
Cocgswell, Clark Civ bngr, G3-11 0 /o0 10/12
Coatas, Fericles Civ Engr, G3-5 nfz2 10/28
Hartman, Richard .J. Ciw Zngr, G5-% 9/20 10/5
Upechurch, James A, Civ ZFrngr, G5-5 9/23 11/13
KANSAS CITY DISTRICT
Dearinger, Murl Const Foreman, 5-7 9/21 11/12
Hahne, Arthur I. Const Foreman, S5-T 9/21 10/16
Uffelman, Wilburn Ship Fitter, W-10 afol 9/03
ITTLE REOCK DISTEICT
Alexander, Ken G. Elec Tech, G3-5 /21 1G/5
sustin, Alvin C. Civ ¥ngr, GOS-12 9/ 10/21
Disbrow, Harry C. Civ Engr, GS-9 G/2T 11/12
Traicy, Morris A., Jr. Civ Engr, G5-7 9/27 11/12
llogue, Larry L. Civ Engr, G5-T o/27 1n/z2
MoGrew, James H. Struct kngr, G5-11 G/21 10/1
Mikelscn, Lyal O. Const Insp, G3-T g/on 11/4
Fatton, Jeseph O, Const Repr, G3-11 Glon 11713
FEichards, Brainsrd W. suditor, G5-9 1/2L 3fe0
LGS ANGELEZ DISTRICT
dentges, Robert (. Auditear, G3-10 10/28 12/148
LOUTSVILLE DISTRICT
Chris*man, William F. Civ Engr, GS-T g/or 10/26
Knosp, Charles M. Procurement Off, G35-12 /27 10/e2
Tyler, Heill E. Civ Engr, GS-T 9/27 16/12
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TEMPCEARY DUTY FPEESOWUNZL (cont'd)

Seporting Felease
Hame Designatich & grade date date
LOWER MIBSTIESIPPI VALLEY DIVISION
Crosby, Charles L. Mgt Analyst, G5-12 /26 12/18
Cunningham, Alex W. Auditor, G8-13 /26 2726
MEMFHIS DISTRIC
Alderman, Clifton W, Brick Layer, W-11 0/20 11/16
Arncld, Charles J. Diegel Mech, W=10 G/20 11/17
Bourne, Jokn R. Crane Opr, W-12 G/20 15/30
Sragg, Frank T. Const Supv, C8-11 3/20 10/146
Brandon, Luscius A. Bupt Const Insp (Cen)35-9 2/13 L8
Brewer, John W, Mech Engr, Gs-12 g/20 10431
3rown, Clarence A. Marine Carpenter, W-10 0/20 140730
Bufford, Parker W. Acvetg Tech, G5-5 gfep 1020
Camp, Lehmszn K, Const Insn, G5-T7 g/14 10/16
Cash, William T. Acctg Tech, G5-4 0/z 11/5
Childers, Jimmy L. Const Engr, G8-17 10/3 20012
Conditt, James H. Civ Engr, 05-T g/1h 10/16
Culp, Clyde 3. Crane Cpr, W-12 g/20 il/8
Davis, Arthur G. Const tngr, G5-11 /23 /14
Deason, Roy B. Civ FEngr, G5-12 9/13 10/15
Dittc, David M. Metal Weorker, W-11 afz0 12/11
Fairley, John G. Civ Engr, G3-11 10/5 20430
Forney, Guy W. Civ Engr, G8-11 9/13 11/24
Gafford, Thomas G. Civ Engr, G8-11 3/20 051
Gray, Billy D. Civ Engr (Gen), G5-11 Li1t 520
Grisham, Cecil W. Civ Engr, GB-9 9/13 11/5
Jernigan, Mervin B. Const Insp, G3-8 9/14 10430
Johnson, James A, Crane Opr, W-12 9/21 10/24
Johnson, Noah Mech Engr, (G8-12 G/21 o8
Koch, Joe L. Civ Engr Tech, G3-9 G/1h 10/12
Laird, W. M. fuditer, GE-11 a/26 11/21
Lloyd, Vivian L. Metal Worker, W-11 Q/20 11/13
MeCracken, Walter L. Marine Carpenter, W-10 320 1o/1z2
Martin, Henry 3. Supt Const Mgt Fngr, G3-11 1/23 3/ 4
Madsen, Terence Q, Redioc Repairer, WL-12 11/2 11/13
Mosher, Hall E. Mech Engr, GS-11 G/ 20 10/31
Parkinson, Oliver H. Civ Engr, GS-11 9/20 10/
Patey, James W. Crane Opr, W-09 9/E0 11/13
Pendergrast, Leonard Const Insp, G5-8 g/1h 10/31
Persen, Fred L. Metal Worker, W-11 /20 10/30
Pickett, Terry G. Const Insp, GS-T 9/1u 10731
FPitts, David R. Civ Engr, G8-11 /g 5/20
Pollock, Joseph M, Engr, 03-11 11/28 1/22
Rabalals, Lawrence #. Civ Lngr, GS-T G/ 1y 10/21
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TEMPORARY DUTY PERSONNEL {cont'd)

Reporting Release
Jane Degignation & grade date date
MIMPHIS DISTRICT (cont'd)
Sawyers, Fred T. Civ Engr, G5-9 5/21 T/1
Cmith, Lonnies M Marine Carpenter, W-10 2/21 1G/30
Stewart, Jonn M. Const Insp, GB5-8 9/1k 10/15
Tucker, Wade J. Rigger, W-08 9/20 10/23
Wargo, Steve D. Civ Fngr Tech, 5G5-6 /20 10/8
Wilkerson, Audley L. Const Insp, GB-8 g/1h 11/6
Williams, Bobby G, Supt Const Engr, GB3-9 3/6 /15
MOBILE DZETRICT
Blake, Ldwin #. Clerk-Typist /2 10/16
Brewton, William J. Censt Insp, GB-5 /18 /26
Bruce, Chnarles J. Civ Engr, G3-T o/2e 10/30
Cruz, Lavid R. Trainee, G8-2 9/18 9/26
Durant, Tlarence W. Civ Engr Tech, GS-6 0/14 o/26
Gardner, Earcld A. Clerk, G5-0 10/4 11/6
Haffman, Dan M. Civ Engr Tech, GS-T 9/18 9/26
dawzgins, William T. fuditor, GE-11 /12 3/11
Lee, Henry .J. Civ Engr, G8-7T g/72 11/12
Lombard, Carlton =, Survey Tech, G3-5 9/17 9/26
Love, Teddy G. Civ Engr, G3-5 9/22 11/13
Mcleod, James 4., Jr, Survey Teah, (G5-5 0/18 0/26
Mellgren, Harold A, fuditor, GH-11 10425 12/18
Merritt, Allen F. Ldmin Asst, G5-10 9/19 16/16
Murphy, Edward B. Mech Engr, G2-1Z 9/18 10/8
Rawson, James W. Civ Engr Tech, GS-11 o/17 a/26
Roberts, Thomas H. Engr Tech, 35-T 9/ 1y 10/16
Ross, Raymond 7. Survey Tech, G3-6 9718 G/26
Santa Cruz, James J. Surveybaat Opr, 5-9 g/1i G/26
Smith, Ebb C, SBurvey Afid, G3-b 9/18 G/26
Stricklancg, Howard E. Const Insp, G8-T 9/18 Q/P6
Tillman, Joseph G. Deckhand, W-6 9/18 9/26
Waggener, Gresn T. Civ Engr, G3-17 /L 11/8
Wiggs, Willard R. Survey Tech, G5-T 9/18 3/ 26
NEW ERGLAND DIVIS1OH
Cateher, Bernard J. Conet Rep, G5-1) 10/h 21/9
cellevers, Bertrand “Aamin Clerx, GE-5 10/k 1172
Keefe, Joseph T. ducitor, G5-11 S5jes Fresent
HORY ATLASNTIC DIVIZSION
Certor, Witliam I. Auditor, G3-12 5/15 Frozent
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TEMPORARY DUTY PERSOARZL (cont'd)

Reporting Belesase
Name Designation & grade date date
NORTE PACIFIC DIVISICH
Bentley, Earl W. Auditor, G5-13 172k Lfee
OMAAA DISTRLCT
Bogle, Julius EB&H Foreman, S5-6 9/2z 10/21
Brokow, Anthary Meint Foreman, S5-6 Q9/ep 11/22
Derman, Edwin M, hugitor, GS-11 1/5 2/ ek
dolland, Raymond 24 Mate, P.L.Dredge, 8-7 9/22 11/22
Kingan, Richard flerk, GS-4 5/23 11/13
Paden, Waiter L. Clerk, G3-5 a/2h 11/9
PITTSBURGH DISTRIOT
Bilotta, John J. Civ EBngr, GS-T 9/28 10/30
Fry, Richard A. Civ Engr, GB8-% 9/28 10730
Goodboy, Stanley L. Civ Engr, GE-T 9/28 10/30
Rogalla, Albert H. Civ Engr, Go-=T q/28 10/30
ROCK T3LAWND DISTRICT
Wymore, Don L. Auditor, GE-9 10/11 3/9
ST. TOUIS DISTRICT
=11y William Auditor, GB-9 3/13 Gf2T
Hlodgett, David C.,Jr. Auditor, G5-11 o/26 12/3
Burnett, Ferrell E.,.,Jr. Const Engr, GS5-9 2/13 1o/22
Sutery, James L, Civ Engr, GS-T 9/24 11/9
Clymore, Marion C. huditor, G3-9 10/25 6730
Feld, Walter C. Civ Engr, G5-T a/2h 11/22
saal, John A. Civ Engr, GB-T 3/2h 10/23
Hoffman, Davis V. Engr, G5-11 9/13 10/27
Holocomb, Wilbur Lead Porcman, S-L 10/1 11/10
Joyece, Joe 3, Const Rep, GE-9 9/13 10/1z
Keaten, Charlss A. Struet Engr, GE-11 11/27 1/82
Kemas, John N. Const Mgt Engr, GS-11 11/8 12/18
Knepper, Zrwin J. Const Rep, G8-7 9/13 o/2}
Lill, Loren W. Hadic Rpr, W-10 BA1T 10/7
Lutz, George O. Const Insp, GS-T 9/13 10/12
Kartin, Clyde F. Cenzt Engr Tech, G35-10 3/13 lo/1e2
Modde, Dale E. Civ Ener, G3-11 9/13 10/1h
Mudd, Whomas J. Struct Engr, G8-11 /18 10/19
Parker, 0. Newsll Elect Hngr, GS-11 3/6 4/15
Vorter, William (O, Civ Engr, 05-11 g/18 11/24
Rovinson, Lee R, Mech Engr, 35-11 1/24 3/ 5

EXHIBIT 5-2



TEMEQRARY DifIY PEBSONNEL (cont'd)

Heporting Feleas
ame Degignation & grade date Gate
57, LOUIE DISTRICT {cont'd)

Rudert, albert Q. Const Insp, G3-7 G/18 10718
Sherbine, Lee B. Const Rep, (5-9 g/eh 11/20
Simpscn, Reese W. Supt Const Mgt FEngy,GE-12 1/3 1/28
Tapkorn, William .. Civ kngr Tecn, GB5-9 9/13 10430
Tribaut, Charles H. 2iv Engr, G3-3 L7186 /2T
Turina, Bob W. Civ Engr, GE-11 9713 1G/25
Wich, Robert T. Ziv Lngr, G&-9 3/6 Ljig
Wilzey, Relph W. Supt Civ Engr, G8-11 1730 3711
" [N n n n T n 5!30 Tf’ll
AN PEANCISCO SISTRHICT
Hoffman, Ldwin B. Mech Lguip Inmsp, G5-11 10/L 11/30
SAVANITAT DISTHRIZT
Zest, Cecil II. Const Engr, G3-11 /71 1o/22
Cole, John Al Civ Engr, G3-12 /28 10/20
Crapnell, Scotti M. Const Reop, GB8-9 g/20 11/12
Durden, Dawsan D. Const Iasp, G5-T 9/20 11/17
Lewis, William F. Civ Engr, Go-13 10/5 10/30
McKesver, Shelton R. Hydraulie Engr, G3-12 g/28 10/16
Miller, Rendall C. Civ fngr, GS-7 9 er 11/20
Wiliett, Harold E. Civ Engr., Go-=7T G/fez 11/20
Williams, Bennic 3. Mect brgr, G8-T g/fop 11/20
SEATTLE JISTRICT
Martin, Paul R. Civ Engr, GS-12 10/4 10/30
Movers, Wallace K. Civ Engr, 8-12 1044 11/12
SAOUTH ATLANTIC DIVISION
Finek, Nataaniel J. Auditor, GB-11 G726 11/18
Ziles, Robert Fress Opr Offsev, W-T 10/21 11/3
Moore, Jimmy D. Leader Press Opr, L-T Q/e7 10/8
8lcan, Murray 1. Auditor, G&-13 /86 11/18
1ULSA DISTRICT
Becker, ERokert E. Civ Engr, GE-7 Q2T 11/2
{ochran, Charles M. Civ Engr, GS5=T g/27 11/24
Hasg, Lawrence D. ¥ngr Tech, G5-11 Q/21 o1y
Moore, John A. suditor, ZE-11 g/30 11/18
fr L m rr rr l‘f"lB LI-;S

EXHIBIT 5-2



TEMPORARY DUTY DFAS80HNZL (cont'd)

Eeporting Releuse
ame: Desipgrnation & grade date date
VICKSBURS DISTRICT
Agnostineili, Vietor . Civ Fogr, G5-T /26 10/28
Buleoni, Joscph A, Civ Enpr, G5-12 9/13 1n/1e
Bridges, Lert E. Civ argr, Gi-11 g/13 10/16
Bower, Honerl I, Struct Engr, G5-11 a/13 10/16
Euffington, Donald J. Chief, Contracts, G5-11 2713 9717
Carrol, Roland &, Procurement 01f, G5-12 9/13 19/3
Cesare, John 3. Auditor, C8-10 a/26 12/18

rr n 1t 1] n lfrl3 lfgg

Tt th 1T n L] 3!2@ }4!16
Chatffin, Phillip K. Cilv Tngr, G3- Qe 10/31
Chizsheolm, William W. Insp Gen, 55-9 9713 10/12
Oraig, Andrew =. Civ Engr, G8-11 020 10/19
Crocker, Alex T, Conszt Supt, G8-11 L/l 5/173
Sumnings, Hobert H. Ees Ranger, G5-f g/x3 10/315
Farricr, Edwsrd V. Voucher Exam, G5-5 12/3 1./2h
Fite, Joe 7. Soroman, S-h 2/13 O/eT
Fibson, Pawl D. Const Toreman, S-4 9/20 11/5
Graham, James L. Civ Engr, G2-7 ajeo 10/12
Grav, William II. Const Insp, GS5-9 0/13 /a7
dansen, Jomes B. Jleork, 08=5 g/ 11/21
Harding, Willard E. Tlest Zngr, GS-11 5715 T/L
Harper, Herbert C. Civ Engr, G8-11 9/13 10/20
mernandéez, Samuel 0. Supt Civ Zngr, G5-11 1/3 373
erren, R. 0., Jr, Auditor, G5-it 1/31 3719

n " r i n 11 6/’J.3 PI’ESEH"C
Hobeiman, Charles (. Strust Eagr, G5-12 1178 12718
Jenking, Thomas II. 2d Mute, W3-T 2/13 10/29
Joiner, Townie L. Foreman, 3-4 4/113 10/10
Jones, Buford K. Const Inswo, Gi-T 9713 10/10
Fnight, Fariocn C. Conat Supv, G3-9 3/13 10717
Moorkead, Mary Jo Clerk-Steno, G3-b 3/18 1058
Morzan, James Legd Toreman, S-h 9/13 10/0
Hewton, Luthor B, Struct Bngr, G8-11 3/13 10717
O'YNer2, Dan E. Clv mngr, G5-T 5/1% T/L
DPatton, Yernon T.. Ciwv Ingr, G5-9 9/13 w/iz
Ploree, Faul W. ITT Civ kngr, G5=T gfoy 19/30
Bichardson, .asper Ees Ranger, 08-7 9/13 10/1%
Bneltnn, Thomas F, Civ Engr 'loch, G3-10 9/13 10/22
Smith, Charles Ii. Acetg Tech, 33-6 o/l 11/22
Ctockton, David L. Civ Engr, G3-5 9/27 10/1L
Stawers, Zugene V, Supt Civ Engr Tech, 53-9  3/7 L/5
Gtuart, Richard E. Jiwv Zngr, GO-7 oiay 1143
Weaver, Samuel H. huditor, G3-9 Lyly 6/12
Wilson, Sam .. Civ Zngr, GE-9 $/13 /26
Wimbrisn, John W, Jlerk, GB-6 10/3 11/3
Woods, William E. const Dupt (R&H}, -9 1/3 2/
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TFMPORARY DUTY PERSCHNEL {cont'd)

Reporting Felease
Name Designation & prade date date
VICKSBURG DISTRICT (cont'd)
Allen, Ben /14 11/14
fnderson, John G/l 11/13
Bowen, John /15 9/26
Cain, A. D. G/16 9/26
Dunn, Herace E. /16 9/26
Geter, Marvin L, /18 11/14
Barding, Willard Z., Jr. /18 11/13
Secrest, Leon A, 9718 11714
Secrezt, FPaul E. 9/16 u/26
Shackleford, Henry A. 9415 11/1L
Stainbrock, Keith C. afle 11/1h
Wilson, Harry C. 9/16 9/26
WATERWAYS EXPERIMENT STATION
Eall, Eobert Photographer, GB-T 10/20 10/2%
Beacham, Earnest F., Jr. g/15 11/1k
Bragg, George H. Civ Engr, GS-11 9/18 11/12
Evans, John M. Equip Foreman, 5-7 g/18 10/23
Fenwick, William B. Civ Engr, GE-12 9/18 1175
freen, Hugh L. Civ Engr, G&8-11 3/18 11/5
Homilton, Cliften Photographer, 35-T g/ 10/8
Hebler, John K. Pipefitting Foreman, 3-T a/18 10/ 17
Hilderbrand, Jack Accountant, GS-T B/21 9/23
Leggett, Robert N. Const Bupt, G5-11 /18 10/23
Mobley, Bob Supv Phy Security, G3-7  9/18 1072l
Hettles, Zugene H. {iv Zngr, G3-12 /01 10/22
Newman, George W. Fhotogranher, (8-U g/18 9/20
Fudd, Ryland M, Phetographer, 05-U g/18 G/28
Sullivan, Aubrey L., Sr. Civ Engr Tech, G5-12 /14 10/23
Teeter, karl H. Const Spec, G8-12 /18 1G/15
Wilson, James K. Lead Foreman, S-7 g/18 10/28
WITMINGTON DIZTRICT
Costakis, James L. Civ EBngr, GS-11 g9/22 11/12
Jacobs, Edwin J. Civ ¥ngr, G5-11 9/20 11/%
Swart, Robert 5. Civ Engr, G3-7 /22 11/2
Tickner, Wilford E. Civ Engr, Ga-T G/o0 11723
Whidden, Joward B. Const Rep, G5-9 9/20 10/23
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NEW CRLEANS DISTEICT EMPLOYEES
ASSIGNED TO DISASTER RECOVERY OPERATICNS
HURRICANE BETSY

DISASTER RECOVERY CENTER

Adams, J. W., Oprns.
Fenerty, M. L., Oprns.
Farker, R. J.,, Oprns.
Lougue, H., Oprns.

Hackney, Z,, Opros.

Magee, M., Cprns.

Alexander, J., Opras.
Hemple, E. E., Oprns.
Matherne, W. D., Oprns.
Bonano, U., Oprns.

Freeman, W. I., Engrg.
Bracey, I[. L., Engrg.
Widlitze, W, W., Engrg.
Jones, M. L., Engrg. {nights and weekends)
Mlen, V. D., Engrg. {(one week)
Ezrvey, M. C,, Lafayette A/O
Whitaker, H. G., Resl Estate
Mcdagh, W. C., Supply
Gogreve, L., Supnly

Russell, 5. L., Supply
Ripple, 5,, Perscnnel
Walter, E., Feresonnel
Heinold, Personnel

Troy, T., Personne]

EMPLOYEES WORKTNG TK FIELD WITH VARIQUS PARISHES
AGSICHED TO DISASTER RECOVERY CENTER

Hebinson, 9., Oprns.
Leblanc, W. M., Cprns.
Milano, L., Opros.
Wunderlich, W, Oprns.
Manson, L., Oprns.
Brocussard, K. D., Engrg. {later assigned to DRC office)
Barton, E. IZ., Engrg.
Jeselard, G, P., Engre.
Langlois, M., Zngrg.
0'Bznnon, W. L,, rigrg.
Lipari, F., Engreg.
Dretke, G. E., HEngrg.
Roberson, B. J., Engre.
Brarszs, &, J., Engrg.
Montgomery , E. L., Engrg.
decker, C. W., Engrg.
Johnston, T, K., Engrg.
Stokes, 5. J., Zngrg.
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EMIFTOYZES WORKTHC TH FTERLD WIT:I YAKIOUS TARTSHES
ASSIGAED TC LIZASTER BECOVERY CZHIER (cont'd)

Lamana, A. 4., Hew Crieans 470 (& weeks)
Frauwn, B, 4,, Hew Crleans A4/70

Fehre, A, L., Hew Orileans AfF0

Trew, F. d., JZew Orleacs ASD
Fortenberry, J., dew Orleans AJD
Felntyre, K., How Orleans A/0

Liar, B., New Orleaxns ASD

Erigg=, E. J., Personnel

Seher, L. ¥., Real Estate

Hu>1, L. T,, 3hreveport A/C

Wommack, He L., Colcasisu Salt Water Projoot
Lamgston, J. H., Const.

EBruck, J. <., Const,

EMERGENCY OPLEATICH CENTEER

Landry, V. 4., Oprng. [(lster ass’zred to LDRC office)

Hettles, 7. J., Opros.

[nn, C. K., Jprns.

¥iso, 5. B., Oprns.

Blaize, 5. O., Oprns.

Betancourt, A. 4., Corns.

Sgnchez, L. R., Oprus.

Sronin, J. L., Oprns.

Fywater, H. A., Fngrg.

tlerz, J. L., Engrg.

Duniap, J., Engrg. {later sssizred to DEC office)

Ferrill, T, H,, Jr., Bayou Bodcau Bes. (later assigned to DRC field)
Lee, 3, M., Texarkans Res.

Thomss, W. R., Ferrells Bridge Res. {lzter assigned to DRC field)

SUFPLY JLVIZTON

waltzer, E. C.

CONSTRUCTICH DIVISION

Clarke, C. W,

EXHIBIT %2



-9 1I9IHX3

I
=
=
=]

CPETATIORE LFIVIEIOF

SHZHIEHOT CPEIATIONS IIRTER
W o LANTRT CrimF
LI

Seier wnd SlTues
etk Lo Dokl he

Lo M, JSbiE] AR

Suzzert #rom Jther Bleomals

W Dparatilons Liwision

Tage 2

SUFFLY DITISLON

ZH Shied |

TI3LETER ATJUVEAT LHWTIR

a. Ko ZYEER

Engs emty

2;:1“ i\r;_]—.—:t TrrTULLpas,
heview & Frocear Drotaet up
Lsligtns,

Moo, SAEERT

4

2. k. FALEDHI eTuty

T Chies

PATITE Uik IIKS

AGKIA LS

ST LS ARquires

FERSCHERL

PR

Zlbustien,
CrarTts, e
r R o KRR, oea. ave Freld Teaas T T W5 < LT © WNTads
Fagta T2 u H .
D o seret oo B rabmy Fanfein-Thuren
L. wmorr Evgr Geputy Earr Geputy
AT Eapr Leputy

Fupl |
O

Tur 24 outy

El
1

[

TISASTER O7ZRATICHS DRTAHL

[UEETSL TR R o

FEW OLEARS DISTRICT

LR

EXHIBIT




€-S LI8iHX3

U STHICT DETLCE

‘ G 5. ARMT FNZIHEA 212

RLECLTLVE L

AT,
T¥ICK

< PERAT UK

LG D

ARHERY CEXTEDN

P

MG et

HAYLIGATION BEAHCH

W 2. IEaR Culet

4 Engineers

C. . METILED ALl hief

? Burlzeera

Chumne] reconmalssanck & fureers.

Weezke % obstruction semrch &
TeacTAL.

BRErgR 0CF Irnielin.

Fepair & ersiaration of sai%
Tavignlion farijitieg,

Revlee & 3:cdlor acticn en
Pecamnert siroclures,

Gewrcs & sucredliance nf wresk
reanesl from taltures &
Iavees.

TREL@a 27 gt

fari: .
Liuw'sen witn lacal lewee wstds.

KL [3TESAHCE Hankis

FLANT HakdCA

W, U kzENIT2 Chier

zapezeasion af Librd bl enl
Sert plart amd Izeasd plant

oo rzecwacE wark.

6T =4, CTt BR A551Ned.

FHRICHAN & SFKCIAL FROJECTS

K. B. CMDILER Cllaf

Estlaales & aclinnd o= eotTrEncy

Specin. falEaritiee as TegwiTed,

JY BT LEAT TURY

L4, SARIE e

invesiliglins @@ reqaired,

Ja M. D2FF

1 Ecpiamer

[uzpezilon of eaers

2 Conls

(ML)
Ztatzen wikn Kevp and | ey
LeneCs on wrecd rerge

Fuktifloaticny aziow

or ~le3k,

nal wesisian aws wgrk
toats Wy recalred.

d3arpracy vadla sér

CEhel mipnart i owsa

FYXHIRIT &-3




£-5 LIGIHX3

T eppIGE —

DleTal

TERLY

Wi GRS,

GFELATICN

= 21

|— DIGLITED [BQOVYE-T CENTER

ASIINGLUF PRAIEN

1 Lnzinecr

¥, L, GUNTER  JL.T. AR,

2 IngpEctors

| TATAZCTA Fhh]

TRHNLIH PARIED

1ESRLA PARISH

REP.

H. L. #H

Al L

1EZATILLE EANC

- Iy L

kryrlneazy
IrsnentaTs
2 Llrras

LARATETTE FARIED

*Ha SHESH _JIET, RYF.

[

DALEAET TAR

3

W AunLESQUE HINT. RET.

& Enginrars

#6 Iaspaclars

& Ensineers
17 Inipectiby
3 3erke

§ GTIRDES 1955

EXHIBIT 5-3



€-5 1I8IHX3

. 1
TNrTHRER DOSTEEDT, 3k ORLZANS i
EIRTIVE OFFLCE '

CeRATIORE DTNTEIG

|

111 SER ST TFFICE ——

e

FCINZE 3AIFER FARISH FAPIORE FARLSH FIIHLAKG FARLEH : T 7. EKESARD PAFLSH ST, CHARL=S FRMISH . TELEEr FAFISH !
PE, o1 HC. E. BERGI  U)ET, REF. B, RIRFREN [CAT. AT Ho . EASFER . EREEM, L
H Z nglieers 2 kacihd=z
. 1t Inapectors & Inepectoss
' i 1 3lerx

[

FLELL

T 71, Jakas 2whIsI D21, rows oz paztaar mkLsE | . LAKDIY PAFIST T, W FANISH 1 ST, TANMANY PaRfsd
: ]
BoaTE T1ET. R X LLite oaf, [ P CATRRS  U[3D. sgw, A L AT, |
;
! 1 Inspectec P Y ngtzeer 2 Inapezuirs !
. | i
|
L I :
TEPRNBYM PR [ WAEEINGTUR Pialad T WSt gaTiy Bl ~aier A T T

I P 8 nE, J. JADORS L&t nez.

0, ¥, Z1TALE BT SRR, | Mo MRags  BLET. %
: 1 = T
L Enctmear F Enginerra

2 Engloeers i
4 Insmeciers 1

f—

| | ‘ |

il Mpnighamct

EXHIBIT 5-3




£-5 L1igIHX3

[ ——

-

MR

PRUCLHERENT & CINTAACTE

i DL MzHURA andef

T Megetlutacs

nlal ef v,
tlan & serwices,

e funloacls Ins agelles,
=

L U, 5, MRHY EHG1

;II..Jl'l'li Dr}‘lu

S ———— ———

far detTls Cleamsp,

e far remenl of

Lenrmiive wrllt‘es HH
sonnectsd Engineering

HiJRMZ1CE RAx U

_ B
OPEANTICHG
L. . I
OLSAETHR HEUCTENY ckatkd
T
E53IHTBRING DI¥SI0N il ETiiFE u CLeTLAl mapy e
— ascarding ser
- u, HM3CE Chle? RITh L. Rl Ckied Cr10MNE Darye Wi
fenrml ada
17K
T aclisiiles.
o) £ I e |
. J. FRAHZLZH Cries

Awsleed an dellzs
Rl Avmar,  Wude
am survsy Fren
pFM Coapithenelve cesasl.

Fipiheering Rurpddt Bl debris
CLEOMIE,

SaTreym! Jaggmae 10 Fluudwsll,
levers, Sack lzveez, revzigendi
werky, Ales v Jobbdec.

Presared rezarlocf guasses for
Fuklle wrds

Presered it
Ao of s 3 TelRib af
TeTees, and Plars o specs Ta1
ekt P pnlr af ovana,

Purrisked eng!
anl suppurt for Tuly
Earpe RO 60,

Treoured eallialde sl rodificstions

cecing duate and ave
TnCAT mosncies.

Fo 4, BECEN, Jr, dhief

Furpisned engineerie &
suzperl Grucaing hur:
enlved & afcnimruted |.7u [
t eetearciogzeal duls;
slage oradletluze uf rlees
coeal For wse iz draannge &
chlorlee barpge wisk: prepered
pga, 5, Luniletirng B
Tezoris; delemmlioed exle=t a
pone of Fleadlig & lomabion
of 1ewad bleaka & irteppice;
prepwTed e CongTeest oAl
heacings; farfezted carazes
arcas {raE wib & ground; es-
Larlisked leTre grwisp fro Lo
LrTla proledtion; debrla cleas—
wp; and Fumished enginescing
#ola % wpslibance o local

remldsd angimentiae & 1ol

val

dappurt 4 wsylstance in: deteTnin-
tent &ocwase af Tlecdine &

]

ZERVIIE ZHANCH

Ao W, MENEIL Shier

HeZured pecilza] weflal aaste B

TIZILT kKiKCH 1

i 8. BL LAHSLGIR Shier

- lucatiog

d, BLEREY B

E7esr JECULP-

replr pluz.

BEEGCiEl,
|

FOTRTAT [0S A WASRRIALS SRANCH

H. &, RRSKATH Chiut

Fe:.n\r ar 1|!Ir!s_
ing crew Jar azzisken
anwn] of rhlcrine Eurge WCL
Furashed enginesslze dula & stz
ancé 0 lorl n(inl‘lfs.

Furnd 2ned
anore-

£ OTTUBLE [3EY




U. 5. ARMY ENGINEER DIVISION, LOWER MISSISSIPPl VALLEY
CORPS Qr ENGINEZRS
P. O. BOX 20
VICKSEURG, MISSISSIFPI

AQCRILE REPLY To:
DINIGIOMN EMGINEER

RLFEA TO FiLE NG,

IMVEO 22 Geptenber 1065

SUSJECT: Major Disaster Assistance

TO: District Engineer
Kew Crleans Bistrict

Theve is lnclosed copy of a letter from the Deputy Dirtector,
Office of Zmergency Plamning, ©o Lt, Gen, ¥illiam F, Cassidy, U.3.A.,
Chief of Enginecrs, dated 17 Septenber 1965, rocquesting the Corps of
Enginecss to perform major disastor assistance at indicated lecations,
The Disurict Enginosr, Now Orleans, will comply with the full intent
of the directive, consulting with the Director, Region 5, Office of
Emergency Planning, Denton, Texas, as necessary.

1 Incl ELLGJORTI 1. DAVIS
55 wajer Ccneral, USA
Iivision Engineer

»
oy
L
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EXECUTIVE OFFICE OF THEZ PRESIDENT
OFFICE OF EmIr GINCY FLANNING
WASHING VON 25, D2,
CFfiel OF THE SUPUTY DIRECTOR

SEP T 71585

GLPLi208-DR
Loujsiana - September 10, 1965
Corpe of Engineers Reguest No. L

Lt Ceneral William F. Cassidy, USA
Chief of Engineers

Gilice of Chicf of Engineers
Washington, D. €, 20315

Dear General Cagsidy:

Dursuant to the provisions of Public Law 875, 8lst Congress, as amended,
(hercinafter called the Act); Reorganization Plan No. 1 of 1958: Public
Lawz 35~763 and 87-296; Executive Orders 10427, 10737, and 12051: and
Titie 32, Code of Federal Regulations, Part 1709-Reimbursement of Other
Federal Agencies Performing Major Disaster Relief Functions, and Part
1710-iFederal Disaster Assistance; your agency is hereby requested to
periorm the following major disaster assistance, at the locations indicated:

Make initial inspections and docurnent work eligible under
Public Law 81-875 in connection with debris clearance,

other than from roads, sirects and bridges; work for
proteciion of life and property, repairs of dikes and levees,
and reestablishment of érainapge facilities, in those areas of
the State of Louisiana designated and published in the Faderal
Hegister as included in the affected area. Other Federal
agencies have already been requested to survey damages in
connection with their field of competence. Reports on these
surveys will be furnished for your use,

Upon receipt of official requests (QOEP Circular 4000, 4,

pages 15 and 16 and Forrn QEP 57773} from the State or its
nolivical subdivisions, ropair damage eligible under PL 81-875.
Requests raay be either for undertaking the entire work or
corapleting work started by tae State or its political subdivisions.

EXHIBIT &6-1



in addition te the above functions ordinarily assigned to the
Corps of Engincers under L 81-875, you are further reo-
quested to undertake tae Jollowing:
With respect to elipiole work done by the State
or its political subdivisions, the Corps oi
Engincers will provide tocanical assistance,
administrative assistance and relmbur sement,
Reimbursement will be made pericdically for com-
sieted work as necessary (o assure that the
progress of the projects will not be delayed. The
Corps will also assist i the preparation of projedt
applications, resolutions, vouchers and any
furiner docurmnentaiion necessary.

The Oifice of Emergency 2lanning will have a man available
at the Corps office to ceriliy as to the eligibility of work re-
guested. The OEP will also provide advice and guidance as

mecessary when reimbursericent is to be made.

The matter of payments to the State and its political subdivisioas
for elizible work performed by them has been clearced with the
Dureau of the Budget,

[n accordance with the provisions of Section 7 of the Act and with tae "Reoirm~
pur seiment Regulations, ! Part 1709, no reimbursement may be madce iov
cxnenses incurred while periorming the herein reguested worlk, Howover,

2 funds are allocated and the toial costs for work requested and periormed
creeed the minimum as provided in Parxt 1709, a supplement to this letter

of reguest may be issued stipulating thai a request for relmbursement wild

pe entertained in accordance with the regulations.

All ¢omraunications related to this ruguest niust bear the above Federal
azency initials and request number,

Sincerely,

A 2
Franlklin B. Dryde
Deputy Director
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DIPARTMINT OF THE ARMY
QFFICE OF THE CHIZP OF ENGINEERS

RS
WASHINGTGN, D.C. 26318

M REPLY RiFER TO

EHNGCW=0F 20 Sepieaber 1983

HUMORARDUY FOR THE RECORD

SUSJECT: CE Yisslon in Louislana Disaster Recovery

1. This summarizes telephone discussion today between the undevsizmed
and Mr. €, . Jeal, Chief of 022 Natlonal 0ffice's Natural Disaster Division
regarding provisions of the recent 0EP request (CE Request ¥o. 1, 17 Septeaber
19653, Copy attached.

2. Foluts covered, and asrcemencs reached:

4. 1nitrial inspections and documentation,

{1} The exclusicn from CE ingpections of debiis clearance on
"roads, streets and bridges™ is desipned to aveld duplication of tha
surveys by the B,P.R,, ceposts on which B.P.R. i{s to furnish the Corpc.
Wowever, the Corps can optionally perform the debris elearance and
other emorgency work on thosze roads, streets and bridges which are met
componcnts of the Federul aid syatem {and hence not within B.F.R.
statutory emergency authoricy),

{2} Inspecticn of dikes and levees, and rthair cvepair, is to
be considered under PL 375 authority only if first deterwined not
within available CE authcvizies, {UGTS: It does aot apsear that
resort to PL 873 authority «#ill ba required, sxcept as tle roguised
f£ilfi1lment by local iavcreses of thneir maintenance cowmitments or
responsivilicies may geaevace certalin minow items eligible for
reigbursement under PL 875 .

b. Accomplishment by che Corps of clipivle work,

(1) Despite the limited wording of the veguest ("repair domone
eligible") it is the OE? intent tha: Corps work can include elipgible
vord under any of the taree work cazegorics under Sectiow 3é of 2L 375
(i.e., protective and oclur tork esacntizl for the presecvatien of 1ife
and property; cleavance of debrle and wreckage; end emarzeacy Yepolre
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s i m

sialbir €O Missien in Leuisianz Dlsaster Recovery

2o aad temporary replacements of Stal oflocal public facilities).
Mr. ZJeal indicated that en amending supplement to Request Ho. 1 wiil
be issued at a Iater date in part covering this matter.

{2} There will te cuses wiaere work is to be undeviaken and
comnleted by the Corps adtar having beon started by the State or onc
62 its political subdiviclons. In sued cacae, the effcetive date and
time of the takeovar will ta datermirned by the New Orleans Disteiet

Engineer, with relmbursemeat to be provided aceordingly te the State
or local agency.

-

"

1l Incl

an

5, \EXTLER

Chicf, Emcegency Operatioas Brauch
Ooerations Divicieon

Civil Works Directorate
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SGCW- 08 21 Scprombaw 1965

SUDSECT:  Hureicane BETSY Jiczlvcs Gpoviationg

-

vidion Znsinge
- O. Avmy Engincey Divialoa, iower Misaissippi Valley

]
e
€] ki

1. Iaclesed for your ruidance aad
SAGCW-02 Momoxrandua for Recouwd du

cozy ol (52 Request No. 1, dai
csolrned micoion under PL 8758
agtivitien in conneetion with Dar

o
hod

wnioos contvawy decision 18 resehe

r.

¥ obe
S oy

i

|

L4

t

iand.  Seaveh and salvope
EDC-402 will be hasdled sansvacely
in the lipght of curvent proceedings.

Uporational guidance io contained in OFEP Circulor 4500.4,

star donual fov State and Local Applicants," which is zefovzed
uast Ko. 1. Additional suidance ie set fovtin in =P
0.1, the "OEP Opcraciag Guide, Natural Disaster Dropzam.”
Ly critevia decailed in JZF Circular 40G0.4 are baged oa the
saster Asgistanco Rooulationg included as AopendAA C theroio
20 Payt 1718.10). In conlomming with the established eligibilicy
viterla, caco should be taken that it be clearly understocd by State
and local authovities that tha findings of the Corps of insincors as
to elipgibility ave osubject to OEP reviow ond cortification.

o
b
ol eI S

o kAT
.
;L
'-J
cr'

<
-

2. With wespect to ¢ligiblo work done by the State or its nolitical
divigiona, ccparate accountiag will be maintiained oo theilvr roimbursos-
t 23 puxovided fory in the 022 rcqueut. In gugplementation of puidonee
couha-ned in oo inclo”ure, Sher tevm'reinburscment' will ba cosotrucd to
1u£c ‘nranto-ia~liew” {reforencs OLP Cizcular 4000.4, Beetion VI,
o o B).  Also, while the .DFA and GSA will ba the TFedeval agoncice
r&;; Tesponslbility in providing tewmporary housinl and cmargoncy
» englneering gervicas in coanegtion with the eltes may be furthor
ed by tho OIF.

rT LI {1‘
=

be  Funding of subject PL 375 activities will ba accomplished ia
e some manner ag for Hurricane UILDA {xcfovonca varaﬂraph 2 of INGLW-0Z
ctcer dated 18 Woveouber 1904, gudject: "Funding of Zmergzency Oporatioas

TR

n Lonnaetion with furvicane HILDAV)y; Over-alil funds reoquiramonts will

|—.l
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21 Soptembew 1905
SURJICYr  Hurricone BITSY Tico.icr Gpevaiions

o kept wadevr continuing vevicw, withv an ovor-all propram cest ostimale
goveloped osnd adjusted 2z focoosovys.  Aduitional veguivements Zov veimbuisollc
Sppoviionsient Will Do comnunlcniod ©o L Enginch; Cowpruollioy, atientlon:
ZaaZ8~0. By cepavale actica, $3 Liilioa ol reimbuxcadle aupovtlomment
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| [ T i EXECUTIVE QFFICE OF THE PRESIDENT
.'“"-'--cul L-«l« OFFICE OF EMERGENCY PLANNING
'I " F REGIONAL GFFICE 5

o o i FEDERAL CENTER
\f# DENTON, TEXAS 76202

September 20, 1965

CEP NATURAL DISASTER MEMORANDUM NO, 1

FEDERAL-STATE ENGINEERING, CONTRACT AND
REIMBURSEMENT PROCEDURES
HURRICANE BETSY - STATE OF LOUISIANA

Presidential Declaration of Major Disaster: September 10, 1965

Puyblic Law 875

Agreement QEP 208 DR

Eligible Disaster Dates: Initial, Septemmber 9, 1965; Terminal date to
he established.
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This memorandum supplements Schedule of Initial Engineering and Public
Health Inspection Requiremcnts dated September 15, 1965, The purpose
of this memorandum is to describe three procedures which have been
developed to assist applicants in completing emergency repair or
temporary replacement of essential public facilities damaged by Hurricane
. Betsy, These procedures are as follows:

1. Federally-Operated Contract - When this procedure is selected, the
applicant should prepare and submit a Resolution describing the emergency
work to be performed, together with a letter of request to the District
Engineer; U. 5. Corps of Engineers; Foot of Prytania Street; New Orleans,
Louisiana, 70160; P. O. Box 60267, A representative from the Corps of
Engineers will assist the applicant in preparing the Resolution and letter
of request,

If the applicant has not performed any emergency work on the damaged
facility when the above arrangements are made, the Federally-Operated
Contract will provide for sufficient emergency funds to restore the
damaged facility to satisfactory operation.
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engineering inspection is made, applicant's cligible expenditures will
be included in report and recommendation.,

Inspection Procedures - Prior to making initial engincering inspections,

members ol Federal-Slate tearns should have an entrance interview with
the applicant., Extent, type, and location of damage should be discussed.
An applicant's representative should accompany inspecting engineers
during inspection. After inspcction has been completed, the applicant
should be informed of above three procedurcs for performing emergency
work, Reporis and recommendations should be forwarded to QEPE
Temporary Natural Disaster Offices | or 2 according to parishes
assigned thereto.

Corps of Enginecrs Representative - The {ullowing list represents
Corps of Engincers representatives who have becn temporarily assigned
to parishes indicated. These rcopresentatives will assist parish or other

local officials in connection with procedures 1, 2, and 3.

Engineer Telepncne
Parish in Charge Location No,
Ascension V. L. Patton Donaldsonville 473-7572
473-7529
Assumption C. W, Grisham Napoleonville 7435
Avoyelles D.E. Bridges Marksville
Caldwell *G, H, Bragg
Catahoula *H, Green
E. Baton Rouge D.F. Hul Baton Rouge 348-1161
Franklin #*H. Grecen
Iberia *R,D, Broussard Lafayette 234-2658
Iberville E.E. Barton Plaquemine MU 7-3634
Jefferson G, P, Jesclard Gretna 367-6617
Lafayette *R.D. Broussard Lafayette 234-2658
Lafourche W. L. QO'Banngn Thibodaux H1 7-3057
Livingston T.J. Mudd Livingston 6BE-2265
Cuachita W. (., Porter Monroe
Pilagquemines J. Fortenberry Buras 8§23-3933
Richland *G.H. Bragg
St. Bernard BE.J. Boberson Chalmette 271-0421
5t, Charles H.C. Harper Hahnville T83.2233
5t. James R.I. Bower Vacherie 265-4052
5t, John the Baptist 5.J. Stokes Edgard 497-3421
St. Martin F,E. Burnectt 5t. Martinsville 394-3711
St. Mary B.W. Turina Franklin B28-1770
828-1810
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Engincver Telephene

Parish in Charge Location No.
St. Tammany R.L. Mantgomery Covington 862-2911
Terrebonne E. Johnston Houma 872-0758
West Baton Rouge J.H. Langston Port Allen 343-3572
. . DI 2-5532
/ﬂ PR

o - . . .
v . T e
e Al . 4

s : . :

George E, Hastings ',‘

Regional Direuclor

#Dual Assignment,
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ey EXECUTIVE CF-AilZ GF THE PRESIDENT
R e OFFICE ©F ZalRloind? JLANNING
s L— \ REG OMAL FFICE 5
?}.L.»j;, FEDERA, CUnTER
E: GENT O, TEXAS 7623
-4 September 20, 1965

OEP NATURAL DISASTRER MEMORANDUM NO, 2

HURRICANE BETSY - STATE OF LOUISlIANA
FUBLIC LAW 875
AGREEMENT OEP 208 DR

P N R O e e R I I T L

In e Schedule oi Initial Engincering and Public Health Inspection
ducuirements dated September !5, %065, the Parishes of St,

Charles and Terrcbonne were included, along with other parishes,

in the responsibility of OEP Temporary Natural Disaster Office
Wa. 1, Baton Rouge, Leouisianz.

The purpose of this memorandum is to notify all concerned that

as oi this date, responsibilily for administerlng Federal assistance
for the above parishes has been transferved to the OEP Temporary
Nartural Disaster Office Ne, 2, Now Federal Office Bldg., 700 Loyela,
Room 2014, New Orleans, Louisiana, Phone 527=6622; 529-4150;
529-4158,

’ W
Ceorge E. Hastings i
Regional Director
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George Z. Hastings

EXHIBIT 6-2



i EXECUTIVE OFFICE OF THE PRESIDENT
,'T_LJ} OFFICE OF EMERGENCY PLANNING
' _ - f REGIONAL OFFICE %

fus

FEDERAL CENTER
DENTON, TEXAS 76202

September 27, 1965

QEP NATURAL DISASTER MEMORANDUM NO, 4

FEDERAL-STATE ENGINEERING, CONTRACT & RETMBURSEMENT PROCEDURES
HURRICANE BETSY - STATE OF LOUISTANA

Presidential Declaration of Major Disaster - September 10, 1965

Public Law 873 - Agreement OEP 208 DR

Eligible Disaster Dates - Initial Seprember 9, 1965; Terminal Date to be
@stablished.

R A R R A A A EE N EEEE R

This memorandum amends OEP Natural Disaster Memorandum ¥o. L of September 20,
1965, which delineated three precedurcs for complering emergency rvepalr ot
temporary replacement of essential public facilities damaged by Hurricane
Betsy. These amended procedures are as follows:

1. Federally-Operated Contract - When this procedure is selected, the applicant
should prepare and submit a Resclotion describing the emergency work to be
performed. The applicant should also prepare and submit Exhibit D - Assurance
of Compliance with 0ffice of Emergency Planning BRegulation 5 under Title ¥1I

of the Civil Rights Act of 1964. These completed forms should be given to the
representative of the U.5, Corps of Engineers, ¥ew Orleans District, who is
assigned to the appropriate parish for consultation with applicants.

An Initial engincering or public health inspection will immediately be arranged to
determine the extent of emergency work eligible under provisions of Public Law
875. Representatives from appropriate Federal-State Agenmcies will make these
inspections and the Federsl [unds rccommended in thefr Report of Inspection

will be the basis on which the Federally-Operated Contract will be undertaken.

If the applicant has performed a portien of emergency work on the damaged
facility, or facilities, when above arrangements are made, the Corps of
Engineers representative will review applicant's records of expendltures, The
Corps of Engineers, New Orleans District, will pay to the applicant a check far
the amount of expenditures for eligible emergency work. The Federally-Operated
Contract will include balance of emergency work to he performed,

2. Applicant-Operated Contract - If the applicant desires to perform emergency
repalr or temporary replacement of the damaged facility, or facilities, in accord-
ance with plans and specifications prepared by an Architectural or Consulting
Engineer Office, the applicant will be provided with one copy OEP Clrcular
4000,3A, '"Instructions to Applicants, Matural Disaster Program' and two copies
Form 152, "Project Application for Supplemental Federal Financial Assistance",

All general information on project applieation, except those portions rubber-
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OEF Hatural Disaster Memorandum No, 4

stamped not applicable, should be completed by applicant. One completed project
application should be retzined for applicant’s disaster recerds, and one copy
sheuld be given to Corps of Engineers Representative. Plans and specifications
will then be reviewed by this representative to determine extent and estimated
cost of eligible cmergency work delineated therein, Cost of any work not
eligible will be applicant's responsibility for payment. An arrangement will

be developed for the applicant te receive progress payments by check periodically
from Corps of Engineers, New Orleans District, for cost of eligible work until
project has been completed.

If a portion of the emergency work has been performed on above basis, an
arrangement will be developed whercin applicant will receive a check from Corps

of Engineers, New Orleans District, for cost of cligible work to date. Additicnal
progress payments will be made to cover cost of remaining eligible emergency work
during ceonstruction of project.

3. Applicant-Force Account and/or Temporary Emplovees - If the applicant desires
to perform emergency repair or temporary replacement of damaged facility, or
facilities, with own force account and/or tempevary employees, an initial
engineering or public-health inspection will be made by representatives of
appropriate Federal-State Agencies, Funds recommended in Report of Inspectienm
for eligible emergency work will generally be the extent of Federal parcicipation
for the project. Corps of Engineers representative will provide the applicant
with one copy OEP Circular 4000.54, twoe coples Form OEP 152, and one copy
"Schedule of Approved Operating Rates for Publicly-Owned Equipment". Applicant
should complete both copies Form OEP 152 as deseribed in paragraph 2 above and
pive one copy to Corps of Engineers Representative,

An arrangement will be developed wherein the applicant will be reimbursed periodically
by check from Corps of Engineers, New Orleans District, Project payments will continue
until 75% of cligible work has been performed. Thereafter no further progress

payments will be made until project has been completed and final inspection made.
Applicant will then be provided with Form DEP 74, Summary of Documentation, and

Form OEP 83, Blanket Certificate (See Chapter IV, Preparation of Claims, OEP

Circular 4000,3A). After applicant has compleced these forms representatives

from Corps of Enginecrs, Wew Orlcans District, will audit applicant's total
expenditures. A Corps of Engineers check for balance of eligible expenditures

will then be forwarded to the applicant and the project will be terminated,

Schedule of Approved Operating Rates (or Publicly Cwned Equipment - In procedure
3 above, it 1s anticipated applicant will use own cquipment and augment with
rented cquipment only as required to expedite completion of project. Schedule
of Approved Opevating Rates is provided for applicant's use in tabulating
equipment expenditures in c¢laim documents,

Grant-in-lieu (Grant of Funds} - In procedures 1, 2 or 3, {f applicant desires
parmanent repalr or replacement of damaged facility, or facilities, instead of
emergency repair or temporary replacement, a letter of intent should be given

to appropriate Corps of Engineers Representatiwve prior to construction., TIf it
is initially agrced this procedure is feasible, funds recommended in Report of
Inspection may be made available toward permanent construction on the hasis that
all funds in excess of the Federal grant which are required to complate the
project will be provided by the applicant., See Section D, page %, OEP Circular
4000,5A for additional details.
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OEP Watural Disgster Memorandum No, 4

Completion of Work - All emergency work undertaken in procedures 1, 2 or 3 must
be completed in sufficient time to allow for final engineering or public health
inspection thereof before September 10, 1966.

Corps of Enpincers Representative - The attached list represents Corps of
Engineers Representatives who have been temporary assigned to parishes indicated.
These representatives will assist parish or other local officials in connectian
with procedures 1, 2, and 3. Py

George E. Hastings
Regional Director

’é /Pérfﬂj;; LO;)

Artachments
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REVISED LIST OF CO2PS OF ERGIREERS ki HESEETATIVES 25 Sept 6%

Ih VARIOUS TARISEES WiTIXL DISASTEL AHEA

. Engineer Telephone
farish in Charze Locttion o,
Aeadia #0, P. Caimns falice Jury Office QL2-2241

Courthouse
{celousas, la,

Lscension ¥, L. Patton 439 Bailroad Ave. WF3=T529
Doraldsenville, La. LT3-T572

Assumption C. W. Grisham Polize Jury Cffice T435
Fapcleonvillie, La.

fvoyelles E. E. BEridges Pelice Jury Cifice 253-9208
Yarnsviloe, LA,

Caldwell #G. H. Brapgg Tolice Jury Office 2681
Colwbia, La.

Catanouwla #H. Green Pelice Jury Ciffice
wirnshore, La.

E, Baton Zcuge D. F. Hull Lept, of Putlic Wks.Off, 348-1161

*unicipsl Blez.
Bazcn daupe, la.

E. Feiiciara #J. N, Brewer, Jr, Towr Hail- £83-5531
Ciinton, La.

Franklin #HE, Green Pplice Jury Cffice
Winnshoro, La.

Iheria #H. D. Broussard lalayette Area Offlce 234~2658

220 Jeffoerson 5L,
Lafayette, La.

Therville E. E, Barteon Crurthause MLT-3834
Flagumnine, La.

defierson G. P. Jesclard Courthouse, R G232 367-6611, Ext. . 288, 289
uretni, La.

lafayette #H, . Broussard Lafuyette Area Qffice 23L,-2658

226 Jeffarzon 3St.
Lafayestte, 1a.

Lafourcne W. L. O'Bannan rolice Jury O0ffice HIT-3057
Thikadaux, La.
Livingsten T. J. Kuad folice cury Cffice 4862132
. Livingstcn, La,
Orleans W, Z, Wurderlich Gffice of Givii Lefense 529-4311 ,Ext . 275

Roonm BUOD5, City Hall
wew Crlcans, la.

fuachita W. C. Porter Cuackita Parish ra2=1821
Znzineer's Cffice
onrce, La.

Plaguemines J. Forterherry Bupszo diipn 3ehool E22-3383
Puras, [a.

Pointe Coupees ®E, J. Jacobs rolice Jury Cifice 53B-9556
Levi floads, La.

Rapides C. Cogswell Falice Jury office Li5~3617
Alexandria, la.

Hichland #5. H. Bragg Police Jury Cffice 2681
Columpia, ia,

S5t. Bernard B. J. Robvarson Courtnouse Annex 271-0421
Cnalmettie, ia.

5t. Charles H. 0. Harper Folice Jury Office TB3~22%3
Courthouse

Hatnville, La.
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Engireer Telephone

farizh in Charpge Location No.

St. Helena #J, N. Brewer, Jr. Town Hall 683-5531
Clinton, La.

5t. James R. I. Dowsr e/o Francis @aguespack 265-4,052
Vacheria, la.

St. John S. J, Stokes Police Jury Office 497-3421

the Baptist %dgard, La,

3t. Landry %D, P. Cairns Police Jury Office QL2=22i1
Cpelousas, La.

St. Martins F. E. Burpett, Jr. Courthouse 394-3711
St. Martinville, La,

S5t, Mary B. W. Turina Police Jury Office 828-1770
Franklin, La.

5t. Tammany E. L. Montgomery Police Jury Office 892-2911
Covington, Ia.

Targipahoa #J, A. Brown Police Jury Gffice 4381
Amiteé, Ia.

Jnrrehonne T. E. Johnston Petti Grew Hotel B72-0768
Room 511
Houma, La.

Washington #J, A, Brown Police Jury Office 4381
Amite, La.

'Yest Paton Houge J, H. Langston Police Jury Office 343-3752
Port Allen, Ia.

Wrst Faliciana #E. J. Jacobs Police Jury Office 638-9556

EXHIBIT 6-2
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LOCATION

Acadie Porish

Pgrish Total

Ascension Parish

Parish Total

Assumption Farish

Parish Totel

Avoyelles Parish

Parish Total
Caldwell Parish
Cetahionle Parish
Concordia Parish

Parish Totgl

East DBgton Rovge
Parish

Parish Total

East Baton Rouge

Operation "602" *

EXHIBIT Tl

ESTIMATED COSTS UNDER FUBLIC LAW 875/81

TOTAL
COST TO DATE  ESTTMATE TO ESTTIMATED
CATEGORY (30 JUN 66) COMPLETE COST
A i b, 058 5 - $ 4,058
D 1,101 - 1,101
b (18 - 6C
F 1,773 - 1,777
6)992 = 6;992
A 302,519 - 362,515
B I, 28k - I, 28k
D 1,395 - 1,395
E 3,869 26, 00 30;369
F 2,571 - 2
394,638 26,500 521,1%
A 1,522 - 1i, 502
B 3,727 - 3,727
D 2,936 - 2,936
B L7 52,845 EEETﬁﬁ
22,132 52,849 T4, 501
A 12,329 - 12,325
c 19 - 19
D 583 - 583
12,931 - 12,931
A 925 - 925
A 1,356 - 1,356
A L,185 - 4,185
F L8 - 7,008
12,133 - 12,133
A 711,297 33,805 Th5,100
B 15,381 ,673 22,05k
o 1,524 - 1,52k
)] 63,80% - 63,801
E T 16 20
= 795,?% 57,073 ’—Bﬁﬁ%
B 1,709,386 - 1,709,380

*¥ Cost as of 26 April 1966.
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LOCATTON

East Felicians
Parish

Parish Total
Evangeline Parish

Parish Total
Frenklin Parish

Iberis Parish
Parish Totsl

Therville Parish

rarish Total

Jofferson Farish

Parish Total

Lafayette Parish

Parish Tetal

Lafourche Parish

FPerish Total

EXHIBLT 7-1

TOTAL

— B

8,078
W36,062

COST TC DATE  ESTIMATE TO ESTIMATED
CATEGORY {30 JUN 66) COMPLETE GOST
A $ 12,625 Ly 100 $ 12,725
E 2’2}5 1,050 3,26@
¥ 7, - T
22,005 1,150 23,035
A 5,072 - 2,072
B 69 50 1,015
3,ChlL 50 3,001
A 665 - 665
A 18,824 - 15,824
B 2,725 - 2,725
E 835 - 835
22,36k - 22,3
A 34,800 1,323 ¥,132
B Y, 0oh - L, ook
D 1,534 - 1,534
E 6,058 16,501 22,559
F 9,862 11,800 21,662
56,257 29,620 85,911
A 2,528,090 491, ok 3,019,586
B 110,709 42,145 152,854
C 36,021 17,500 53,521
D 122,019 324,069 b6, 088
E 2T0,l§g 3%, 505 591,629
F 120, 7 B 167,657
3,167, Tol 1,243,5T »43%, 335
A 70,801 15,216 86,017
B 1,545 - 1,5%9
D 372 - 312
E 2,211 1,092 13,303
F - 21,000 21,000
TH,933 47,300 122,241
A 575,245 29,338 60k, 583
B 5,807 34,158 39,965
¢ 9,043 1,6Lh2 10,685
D hg,011 27,711 76,922
? 5,580 3;5,735 321,315



LOCATION

Livingston Parish

Parigh Total

Orleans Parish

Parish Total
Ouschitg Parish

Plaguemlines Parish

Parish Total

Pointe Coupee Parish

FParish Total
Rapides Parish

Parish Total
Richland Parish

St. Bernsrd Parish

Parish Total

St. Charles Parish

Parish Total

TOTAL

COST TO DATE  ESTIMATE TO ESTIMATED
CATEGORY (30 JUN 66) COMPLETE COST
A $ 102,030 $ 16,343 $ 118,373
D 30 - 30
E 1,077 500 1,577
103,137 16,043 119,50
A 6,952,472 456,000 7,408, ke
B 521,595 2,348,500 2,870,085
C %,273 349,40 385,733
D 386,03& 2,112,238 2,408,002
E 2,799,741 2,821,111 620,552
10,5%@35 8,087,309 15, EERT
A 5,400 - 5,401
A 2, k89,497 4,500 2,493,997
B 120,396 60,988 183,31L
o 13,395 760 k2,155
D 303,482 - 303,482
E 58,075 58,075
3,014,775 66,248 3,081,023
A 65,190 - 65,190
o 311 8,675 8,986
F 5,407 1,193 6,600
70,908 3,868 8O, TT6
A 15,432 - 15,432
F 12 - 12
20,207 - 20,207
A 596 - 596
A 1,259,661 - 1,256,661
B 119,401 79,283 198,684
¢ - 8, hol 8,49k
D 83,250 126,222 209,472
E 0 1%,321 5%;:%5;
1,339,692 34,390 2,186,002
A 785,250 1,759 T87,009
B - 51,900 21,900
C 35,391 27,109 62,500
D 220 1,678 1,700
B 1,852 - 1,852
822,515 62,6 GO, 6L
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LOCATTON
5t. Helene Parish
Parish Totel

St. Jemes Parish

Parish Total

St. Jobn the Baptist
Parisch

Parish Total
St. Landry Parish
Parish Total

5t. Martin Parish

Parish Total

5t. Mary Parish

Parish Total

St. Tammany Parish

Parish Total

Tangipanca Parish

Parish Total

EXHIBIT 7-1

TOTATL

COST TO DATE  ESTIMATE TO ESTTMATED
CATEGORY (30 JUN 66) COMPLETE COST
A $ 13,307 - $ 13,307
E ——— 6k 6h
13,307 [ 13,371
A 615,043 - 615,243
B S, TTh 7,083 12,657
D 3,T62 1,Lk58 5,260
g E,ggg 213,59k 216,;22
628,20k 222,505 85C, 709
A 157,643 - 157,643
B 19,206 100 19,306
v % 3250 A
—‘Is?:‘f% 3,735 225,960
A 1h,294 - 1k, 20k
D 5k - Sk
E 1, h 32, 201 ig: 775
F 1 1 00
17,1§T ¥7,90L 55,%
A 157,070 - 157,070
g 1,065 - 1,065
10,220 - lO,EgQ
~ 168,355 - 165,355
A 144,557 - 144,557
B 13,3:52 - 13,616
c - 8%
D 6;962 - 6}%2
E 2,285 3,500 5,765
F k2,077 - 42,077
210,333 3,500 213,533
A 195,479 - 195,479
B 821 szl
g 6,362 g53 T’L};T
2=O§ ;, %g S5, THT
' 204, 7. byt 209,160
A 313,709 - 313,709
% ’3;% 1,050 11390
- 30
E ESE 8,087 5, 4h2
314,43 9,137 323,571



LOCATICN
Tensas Parish

Terrebonne Parish

Parish Total
Washington Parish

West Baton Rouge
Parish

Pgrish Totael
West Felicimna Parish
Distrlict Overhead

Totel P.L. 875/81
Expenditures

COST TQ DATE  ESTIMATE TO ESTIMATED
CATEGORY (30 JUN 66) COMPLETE COST

A $ 2,206 g - (A £,086

A 560,993 52,760 613,753

B - 28,900 25,900

C 80,550 - 80,550

o - 14,100 1h,100

F - 45,500 145,500

ChL, 503 14T, 260 732,803

A 20,653 - 20,653

A 95:885 - 951885

B 10,060 2,440 12,500

D 30 5,260 5,290

E 2,873 9,695 12,568

P - 320 320

108,045 17,715 126,503

A 3,093 - 3,003

261,027 216,000 LT, 007

$26,429,270  $11,210,159  $37,639,429
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EXHIBIT T-2
SUMMARY OF PUBLIC LAW 875/81 EXPENDITURES

CATEGORY AMOUNT
A $1.9, 445,703
B 5,334,570
C 654,109
D 3,637,560
E T,591,453
B hQT,SJ_T

District Overhead 477,027

Total $37,639,429

EXHIBIT Ta2
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U.5. ARBMY ENGINEZR DISTRICT, NEW CRLEANS
STATES-ITEM 20 Sep 65

Army Engineers dredges and a
pump were at work draining
he flocded Vewnice area, aond
four such purnps are in opera-
lion at the Citrus st. pumping
station in eastern New Orleans,
draining the Pine Village and
Donna Villa areas.

A flee of private trocks and
other equipment has been hired
by the U5 Army Engineers to
speed the cleanup in the after-
math of Hurricane Betsy,

Cal. Thomas J. Bowen of the
Corps of Enginters said today
that 257 dump trucks, 13
winches, 10 hulldozers, 15 inad-
ers and other miscelleanous
equipment have been put inw
SErVice.

He said this would be paid
for gut of the 52 million em-
ergency funds granted by Presi-
dent Lyndon B. Jehnson through
the QOffice of Emergency plan-
ning.

He said there had been re-
ports of persofis asked to pay
for having debris remipved. He
stressed that this is being done
frer of charge, and that any
person  asked to pay  shoud
take the truck’s license number
and report it w the Corps of
Engineers, phong 865-1121.

Col. Bowen said local con-
{ractors were called together to
determine just what equipmeni
was available, and as soon as
4 .piere of equipment becarme
available, it was hired.

Hye also revealed that twa

EXHIBIT 16-1
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NEW ORLEANS — The New
Orleasss Dislrict Cilice of (he
Avmy Corps of ugineers now
has 267 dump trucks, 3 wineh
trucks, 10 dozers and 13 loaders,
wilh miscellaneous other cquip-
mient at work on cebris cleznup
in {he aftermath of Hurcicana
Betsy, Col. Thomas J. Bowen,
disizict engineer, reported today.

The Corps is warking in con-
Junction with the Tederal Office
of Erarrgency Planning in the
clean-up project in this ares,

Bowen advised residents there
Is no charge for any of this de-
hris removal fremm the stroels,
He said anvenz avproached by
debris removal paosonne! for
paymeat should note the nim-
ber of the trucik and lelephooe
the Army Eogincess office ai
Bi3-1121, Ext, 27, Some repois
of solicitztigns nave heen ve-
ceived, he explained.

Col. Bowen sald the pngineers
stili have one hvdraulie credge
pamnping floodwaters {rom ihe
area north of the Mississinpl
River-Gall Gutlet, stationed near
the Bulk Handling Hacilitv. He
said they also have two dredges
aad a pumip barge in operatiou
relieving lhe flooded Venice
area.

At Citrus, the ecorps has in-
stalled one 50-inch, two 36-inch,
ohe d-inch, and one B-lnen pamores
t resove water from Lhe Pines
Village-Dona Yilla areas.

Corps emorpency  assisinoce
teams are working willh parsi
and city olficials ia 28 parishes
to eifect Hood relicd and debris
clearance, as needed. Additional
parishes will have assislance
teamns in as iast as needed and
available, Bowen said.




STATES—TIHES
21 SEP 1965

Waterway Sites
Damage Reporis
Asked by Corps

NEW. ORLEANS — The U8,
Army Corps of Engineers hore
has asked holders of permits for
structures or work in navigoble
waters to rtenosrt any damages
suffered in Hurricane Betsy,

The district office here is szok-
ing all information availahle on
damaged structures and vessels
s0 ‘'Lecessary precautinng can
be taken for the proteciion of
navigation" Ceb. Thomas 3.
Bowen, disivict enginecr, said.

Included in intormation being
sought by the enpinesrs are
definite location of structure,
permit file nurmber and date,
damage report, depth of water
above hizhest poisl, repair and
galvage arranpements and only
olher perlinent data which will
aid in protecting navizaticn.

Bowen said permit holders
showad forwerd (he information
to Permil Sectinn, U.5. Army
Engineer  Disteiet, oot of
Prytania Sireet, New Orleans.

EXHIBIT 16-1



U.5.ARMY ENGINEER DISTRICT, NEW ORLEANS
STATES-ITEM

LEVEE WORK DUE ‘IMMEDIATELY’

21 Sep 65

Trucks Fan Qui Across
City to Speed Cleanup

Three hundred trucks and crews fanned out acress lhe
cily Lhis morning {o speed the cleanup from Hurricane Belsy.
Meanwhile, construction was scheduled (o begin “imme-

‘diately” on hurrieane protection levees -arcoss Lounsiana
Ifrom the mouth of the Mississippi River to Texas, according

to Gov. Jehn J. McKeithen.
The governor, who spoke
hére yesterday and toured the
flood-damaged areas of New
Oricans and St. Bernard par-
ishes, sald he saw an imme-
_diate need for trucks to haul
away debris. The 5. Army
Engineers was hiving private
trucks to mecl this neet.

M'KEITHEN CALLED the
starm the “‘grealest adversity
that came our way since Lou-
isiana became a state,” with
the possibie exception of lhe
Civil War,

He said the Mississippi Riv-
er levees now standing prob-
ably prevenied the tidal surge

which followed Betsy from

causing even more destruction
in the New Orleans area, Ex-
posed coasial areas to the
city's west have no such
levees, he added.

“We've gof o protect this
great southern part of our
state . . . We've got to start
consttuction immediately, and
we shall” He said he ex-
pected federal f[unds to help
pay for the work.

CQUNCILMAN | Walter F.
Marcus yesterday gave a
briefing ¢n the trash and
debris siluation afler a meets
ing with- city department
heads and Mayor Victor H.
Schirn,

“No area is yet compleied,
hut all are now in the
process. We are giving pri-
arity, however {to areas that
were flooded,” Marcus said,

*I1'g pretly disheartening to

IXHIBIT 16-1

try {o restore your damaged
home i soaked mallresses
and ruined furniture are siill
sitting outside.”

MARCUS STRESSED that
ng one is to pay truckers for
the pickup service. He said
some had been irying lo gol-
lect money from residents.

Mareus noted ihat irucks
often have fop return to a
neighberhood  several times.

John Cassreing, head of the
sanitation department, said
many complaints have been
received [rom  Tesidents of
the Pines Village and Donna
Villa areas.

I WANT TO TELL ihese
people that we've already
been thera and picked up and
will return apain. The thing
45 (hat some are returning
heme for the first time since
the slorm and didn'i see wial
it looked like immediately
afier,” he said.

Mayor Schiro anmounced
that he would appoint a com-
miltee to ook into a imora-
lorium on interest paymenis
for those suslaining properly
losses.

The mayor appointed Coun-

See BETSY—Page 1

cilman John J. Petre and Jo-
seph W. Simoa, executive di-
reclor of the Chamber of
Commetee of the New Orleans
Area, to develop the mora-
torium proposal.

PETRE, ALREADY head-
ing a complaint bureau to logk
into profiteering, said ‘_‘t}w
number of complaints justifies
this operation , . . Further, we
hope ils existence will dis-
courape coniinuation of this
praciice."”

Dr. Rodney C. Jung, city
health officer, said the popula-
tign of evacuees at the Alglers
Naval Station is now less than
3,500.

Fesidents of Plum Orchard
subdivision in eastern New
Orleans zaid fload water was
5lill above their sidewalks this
morning. Yesterday some
flpading remained in Pines
Village and Denna Villa
Other previously flooded areas
were reported dry,



U.S5. ARMY ENGINEER DISTRICT, NEW ORLEANS
TIMES-PICAYUNE 21 Sep 65

Betsy Damage Hearings
Duein N.O., Baton Rouge

[Timey-Plcoy sne Washinglen Burcoul |I]3LIS£!!', D'[O\\'ﬂ, and Robert
WASHINGTON - The House S“'Ecnﬁy, D-Chio.

Public Works Committee will. Reps” Boggs and  Morrison
hold hearings Saturday and SUn- saifl the committee will collect
day in New Orleans and Balljtestimony with the idea of
Rouge  on praperly damage.making  recemtmendations  for
caused by Hurricane Belsy.  igpocia] Jegislation to aid hwrri-
Four members of the com- leane vielims.
miltee will inspect the hurri- | The comraitiee may  also
capc-devastated South Lonisis recommend further work and
ana areas Friday afternoon. improvemcnts on the propescd
The committee will be jeined ($B5 million hurricane barrier
in the inspection tour and !proiection plan for New Orleans,

hearings by Reps, Hale Boggs, Sinee the barriar project is
James H. Moerrison and Ed- | iacluded ig the omnibus rivers
win E, Willis, and harbors bill seheduled for

Announgement of the hearings| House action ‘Tuesday, these
was made by Reps. Bogpgs and| recommendations would have
Morrison, i to be oftcred later.

The group will he headed hy' Joining the committee aver
Rep. Robert E. Jones, D-Ala.-the weekend will be Rex 2l
chairman of the House flood con- Whitton, director of {he huroau
trol subcommittee. of publie roads, and representa-

The committee will lake lesti- tives {ram the Agriculinre De-
mony on public and privale partment. Beonomic  Develop-
property ‘damage in four states meont  Administration, 1llousing
from state, eity, parish and fed- and Home Finanee Adminisiras
eral officials. The states aretion, Army Enginecrs, Mari-
Louisiana, Mississippi, Mabamaitime Administralion, Small Busis
and Florida. ness Adminisiration, U, &, Pube

Members of the committee|lic Health Servies, Office of
will Include TReps. Kemneth|Emergency Plamming and pats
Gray, DL, John B, Schmid-|haps ine Interior Department.

EXHIBIT i6-1
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Corps Assisting
Fiood Relief,
Debris Cleanup

NEW ORLEANS—Emergency
assistance lcams of the Army
Corps of Engineers arc working
in 2% parishes to effect flood
celief and delris ciearance, Cal,
Thomas J. Bowen, New Orlesns
district engineer, sald Tuesday.

The New Orleans district has
257 dump trucks, 13 winch
trécits. 10 bulwlozers and 15
loaders &t work on debris clean-
up, he said. A hydraulic dredge
is pumping Ooodwaters {rom
the area north of the Mississippi
River-Gulf Qutlet, two drecdges
and a pump bar"e are in the
{lopded Venice area, and other
water-removing equipment is at
work in the Pines Village-Dona
Villa areas at Citruas.

"\.7“
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U.S. ARMY ENGINEEZR DISTRICT, NEW ORLEANS

TIMES-PICAYUNEIE 25 Sep 65
“not ~estoring Dil
bl ar Kol Bl ¥ b ! e W o Il o Wt Nl o, ! 24
Engineer Corps Restoring Dike
Cel. Bowen sald thal the 'Cal Bowen'noted that the corps

Aids Work on Chalmette
Back Leves

U.S Army Corps of Enginesrs
personzel and  eguioment  are
working rapidiy in restere abont
B0 feer of ihe slorm-damaged
Chalmatie back levee behind
Carolvn Park  and  adjaccat
greas,

Col. Tiomas J. Bowen, the

New Qvleans distriet enginecr, -

said water flowing over the
levee  eanted  numerous cres
vasses o the {andsile and
damaged che prowective work
extensive,y,

Threugh the early part of this
week, prolonged high tides cov-
ered the marsh area auisida
the levee; and additional levee
failures were viewed ag possi-
hilities,

The Corps ‘went inio the area
to assist the Lake Borgra Lovee
Disirict and the area enpineer,
Lousiara Department of Public
Works, In making emergency
clusures, After these tlosures
were made, e egrps undertook
the job ol rostering the 600-fuat
damaged sec'ion of the loves,

Along the Chef Venteur hwy.,
W. E. Wunderliek, liaison of-
ficer between the Corps and
the city of New Orleans, report-
ed Friday at a mayor's brief-
irg, that there “is only a litte
bit of water jn some of the
sireels of Pines Village and
Doftna Villa and other subdivi-
sions along Hwy, 90.7

He told those aitending a
briefing at City Hall that “the
culveris are being opened by
the Sewerape and Water Board
1o release addilional water from
the flended area cast of Hwy.
B0 so that it can {low to Cilrus
FPump Station and be pumpad
irto lhe lege)”’

vorps-instalied five pumps at now has €91 vehicles clearing
the Citrug Pumping Piant on the ‘¢ebris fram 11 Louisia naj
Jakefront conlinusd to remoue,:paris]nes. This tatz! is constaptly
!f!u{ndwaters Irom the area eastijbuilding up as local autherities
«0f the Industria! Canal, “make their fleeds Enown and]|
One Bydraclic credge and poyipmoeny becomes  available |
:}Jump barge conlinusd (o PUmp [arishes, cities, ar towns thal|
jout the Venice area, and 1wo pape e cupahilily and can
pumps wore instailed at P.Grt:n!(}bilize eq'.:ipmcnt' o remeva
WJackson  for waterremoval sonic from public property in
operatiens here. TWo TAMSEghosr aread will be reimiesed
jcranes are in thet ere cwl'ing oy h federal  government,
and cledring dramuge €Lehes. woroueh the Army Corps of En-!
Trucks end londers ovderod cineers, .

by the parps contase tnoroll

intp dehris.elearance sorvics in

ihe parishes alleeled by Deisy,

EXHIBIT 16-1
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Hurricane Recovery Ac-,
tivity Advances

Tl hurricare veeovery ac-
tivity skowed Litle leep Tri-
day. a report by the Qifice of
}:,mer;.{mu' Planning 1'1t.lcatcd'

ur disaster ipcatahqﬁ frami
‘[Fm deCI'd] OEP continued work-
ing with sizte and local olficais
to coordinate damage repalr and
monciary assistance,

For these sl witheot inel
dividaat  shelter, the General
Services  Admimistration has.,
ipuichased 360 mudile hﬁmes,
rsome of waich have heen de
]nde to Grand isie, Pointe a;

1.3 Hache, Port Suiphvr, Empirc,
Ruras, Venmice, Yscloskey and
Regaio,

More of these units, said the
‘|OEP will be nmeeded i several
,of these communiiles as ihe
iareas become more habitable,

Reguesis for federal finuncial
laqmta e {o sehaols and public
iacililies are expected 1o con-
1tinue for “several weeks," the
ireport statod.

} The Small Busincss Adminis-
tration has 1£‘LL1VL‘(.. more 1ian
12,278 applications for home re-
pau‘ and business loans, asking
ia total of $15,138,012, aceording!
da the OBP. Of these, 331 have)
_becn approved for 8504,977, and
disbursements  lolaling $266,310
‘have been made an 141 ¢f the
Lapproved Joan requests,

l Debiis clearaace and sirue-l
lture repalrs in Ocleans, Jefier-
|50, §f. Bernard znd Fiague-
mines Farishes continues un{icr
fircction of the U5 Army
{Corps of Engineers,

In Orleans, siructyrally un-
safe hutldings wore bem*f da-

I maished hir cantractors  and,

said the OTP, the Army ageéncy!
Ji5 assisting  parish  drainage’
pumps with Jis° own  agains)
thign tides caused by fropieal

btnr‘m Debizie in the eastern
Mow Orlesns ares. !
The ravps'  cenfractors are‘

25 remiowviog houses.sill obe;
structing roads in Plaguemnines:
Farizh, allhough some oporas
liohs in {he vicinity of Lake!
Buergne are being hampered by
‘mince Jnading Eﬂ&.f} brooght by,
frgpical storm Dephie. Pump-
tng operatinns in the Bnoth.
ville Water Plant reservois are
zontinung, tie report said.

Low spots and holes im St
Bernard's Cnalteelte-Arahi hack
lcvee are heing repaired by
Corps of Enginects crews, and
contracints  are h:il.[jng ™ma-
ferjal for levec repairs and as-
sisting i clearing  drainage
canty.

Asp released were estimates
of dumage tv U 8. Coast Guard
alfls ‘o navigation. OF 1477 dam-
agzr units, 1233 have been eee
stured to normal pperation, ae-
vording to the DEP, wi'h
ather 14 tomaorarily repaired,

on-
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Owuiers Refusal o Ihth r]r:mmL Al LinTe, of tle Red

) fes Disastor Keliey o0, said
iding, Claim 'hL. Red Cross served toree hnt
meals each day to B whg
npbied, I beaimbiing ooannhile
Ll which fravely the island
.y wilh refrestumients T ulility and
& PO roed crewimen and residents. Fle

der i

No pne Lhise wlll hinder rr-
zoiinn i Goened Isie moro
n :nl' MIFCRCE S oo

| . . - i N
Alr“'-' LJ'P“ e .r"] b “"‘j . q..;: id the moible nnit will reerain
i LR 3 . oo v
varing tp Sanmel Sands, rusie i 15 wng as needsd and wil] feed

W owatkimen slaving on Grand
e to rebulid bomes, husie
niesges, or publie b'mdmgq

Stala H1g wiy Mo, 1 has-been
rlosed o f.JnJI1t1Le rebuilding
- e cent SPland supplying of e i<and,

Pl o0 iy muesi sueviee has been re.
gre waprn elonds e shed, The Laduercke Tel-
T L& A 2 o, bas anslalled a neme

s b A T SULer LAy gintions ler general
feers fis e einy cp- Verbert Shuws, campany
ment (o Grand sie S0 €05 evopntive sad tndividual tele.
debris, Sands szid, 1'o'n‘s grant; phmes sl be reirsticed in
ing actess 1o the corps do ¢loy £ Cases in a fow davs, The
pro_:mrt}'r_\‘llo'_]d be Ctrailed 1052 atacreke 'I:‘Ir'pno'r'c Co. has
Mrs. - Virginia _Adam,  TowNmaintaired communications
Clerk, Grand Isle, or retirnod Hiroaal ils mekile aperator in
to_an aklermar, he said. Oelden Meadmy

Reiafall fram trepical storm  WATHE AIAIN FLUSHED
Debbie saluraled the islond and, Marly ast week, the water
all dilches are clopged  with maie wus jicing fluzked with
debriz and saad. Drainage is 1{_hr-u-r- Servite wl he ree
serims profioml. John B‘nma wos wher aneales ave ap-
ard, Grand Isle alderman, sailiproved by fhe P*s-anh depact-
he iz seeking help in fetling: e, Reslos af natural
drainage dilches reppened im- gz wili réndire ahad  four
mediately. Gov. McKeitken his weeks heczure of darmage to
been asked  lo extend  ihe the pressure redoclion and odor
autheriiy of the highway dc- Ling elations.
parﬂﬂcnt to cope with this need. i The Levisiana Power and

Many pecple are back i busi-iLight Company has sore piw-
mess and regular suppliers are|CT 1€ teved, Toe [irs! to recoive
making daily. deliveries, Sighi-@ectziclty were serviees essen-
stors are unged o slay awa}rlld ta tlke commmaity,
from the istand. Vislires  wishing to remain

Presently, the Grapd  Isic 0‘”‘“‘!"' in Geand Tsle should
schonl iz the comminity nerve oltein Lol aemommadalions i
cenler and ie supplying lemeiDiolden Meadow
porasy offiers for tho iewn, the
Rad Cross, the Salvatico Arm}-,
the U.S. Corps of Mrgineers,
roinmunications, and e loeal
physician, Dr. John Xeador, o
HOPFES TO BUGEY CLASSES ;

Lonis Cheramisa, pringi
the Grard Igle Sehool
hopes 1o gel tiasses iarted
s00n,

Shortly aller ke sinrm, he
Fed Cross and Falvalio
distributed fond snd cinth
persons reliring b chock

i :nmclh :‘:
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Cal. Tlamps J, Rowen, Carps
smgineers, told a mesting of
Suviely of Amoriean Mil-

aipeors Thumsdoy eve-
ab ! abaut the Tole of
nrpa of Fngineers duving
A Jhets.

engineer for Lhe New Qrleans
distrivl, L1 Col Lawrenee W,
Nerton, who is sunorvizing rals:
ing  of the sunken cnlome
harge in Baten Rouge.

Yowen, digfriet engipeer for' -
N Ol.o.ms dismeEsed  the
damage causod ny Hurriczre
Iirtsy in Eavllwern Loutsiana, He

HT 16-1

llustrated his remarks with ;01-|

.n
Yith Powen was the fenuly.

with waber at door-lop height

le in Hurricene

The engincers were alse. re-
T eneins, isponsible fer removing debris
Grand Isls Woest |in arder to restere public fa.
Nowen said that the stoem citities, Much of the work was
hag a wory high forwasd snecg #one by private contraclors un-
af ™ milos per heur, and that ©er turps of Engineer super-
the depeee of d"lrﬁw,;e was high: vision.
e vipindy of Graned Iu.el Tt ol

or krans

Morton doseribed the

_a:nr[ variesl 0 lesser amoeun's as!search and finding of the sunk-
it

merven morlhward. en chlorine barpe, 1le said that
in the New Dricans the barge is believed to have
i a reported heipht Been sink early in the morning
foet, The Fodustrizl of Sept. 140,

was brokzr in threei The barge was located by a
Maves and appeared to haveisonic-profiler provided by .tha
been orvofed Irem bolh sides. Tennsssee Gas Pipeline om-
Piciuras wore zhown of homes

pany with the company's érew
operating the device. He wsaid
i*he operalor, Lee Miller, dis-
-govered the barge before the
were washed  across. Navy was able to detert it with
and in spme caszes magnetic devices. The senic-
Wacked traffic in'profler draws an outline of the
lobieet on a piece of graph pa-

ard furnilore slacied on roof-
tome,
Uomes
kigiways
cornletely
autn lines

There  wzs  evidonoe  that; per alter passing over I
mery  homes were lifted  offf Deseribes Sunken Harge
thei~ foucdatnng and Mown' Usibg a seale model of -the

¥ ny the Ligh wirds, Some barge, Norton showed the group
datinr sleactures aee still that the wossel contained four
standing -separate tanks, Each of lhe

Mg eqminner for the Offics of tanks is independent from the
Tmergeney Planning, the dis. ather and is filled to about 85
trict enzineer's office mobilized per cenl capacity,
rredzes

riy
Lnra

and had contrap-  Pipes which are on the out-
1t=numn‘mt o pump side of the tanks do not con-
witer fram low, Canced sress tain sy of the chlorine gas,
Thiz wrs ﬂ{"f‘{'ﬂ‘nl]’ gecausel Pictures of similar tanks with
LY DUTATRE wWore uRder waterlvalves and pipes were shown
and met working, land cxplained o the group.
Norton said the plan is to lift
the barge intact. lle indicaied
1hat there are derricks availa-
Wo which can lift up to BOO
tons, Submerged, {he barge
waichs about 88 tons, Under-
water inspection of the tdnks
indivates that the tanks are oot
damapged in any way.
Explaining the participation
af the Corps of Epgincers In
the operation of {inting  the
missing barge, he said the es-
pinoers were responsisic for the
search and idendification, ‘and
the {inal salvage opn:',ahnn.q
when the harpe 15 raised, Tha
Ifting of the barpe witl also be
under Corps of Engineer super-
o, he sakd,
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Engineer Corps Cites

‘- Fintadonbly. " g
|C[@E§m;utﬁ Q@ﬁe sMCCess
Uniled Slates Lorps of Engineers officials said todsy they
ibelieve their part in the citywide debris-removal program has
been carried cut with s high degree of success.
, They noted that the corps and eity officials have a target
'date of rest weekend for complete cleanup of the city. Corps
conlract couipmonl and men have already covered the entire
city coee,
Col. Thomas J. Bowen, dis- hauled 1o ety and parish dumps
itricl engineer for the New Or. for burning.
'leans area, recalled that within: _10€¥ 53¥ that although only
. . ione toonth bas passed gince
148 heurs ofier Hurricane BeSY,yerinane  Betsy  strack, the
jhit the eoast of Louisiana, the metropolitan arca is now vir-
leoTps was organizing eontracsitually clean,
‘lor's eguipment “for the her-| AMONE the vast array of da-
lenfean debristemoval task the bris swept up by cleanup créws

-eity waeld be confronted with.” g?;l1?ch2it aﬂnr:j!yw?ﬁ; tﬁ:g:tlgz?

- also  the  entire  contents  of
AT TEE PEAR ol !he gpera- momes, Corps officialz say.

‘tion, 1061 trocks, 273 loaders,|  nelded among the ruined
bulldozers, 193 porver saw crewsiitems that have been discarded
and  related  rolling  supportjwere thousends of television
‘equlpment were functioning in S¢S sefas, matlresses, box
tha operation. springs, rogs, tables, children's

tovs and even family phota als
Col, Bowen noted that the re- hlfnsm_a yE

maoval of debris is but ene facet
of the Corps’ overall disaster
recovery progeam. Slowever, itl
is one that has Soen viewed as!
top-priorily.

Corps officials say the clean-
up slory is not & verv glamor-
ous gne—hbut pieking up debris
never is.

They recall being told by obe
Kew Orleanian—="1 never
thought i'd be so hapay o seo
a irash truck.” ;

CITY SANITATION afficials
(&re npw muking a eity-wide zor-
jvey lo defermine  locations
where debris mny nol yet have!
been removed cr whore debris
has been placed since 1he Corps
made its initial swoep of the
areas.

The Corps, in cecperatlon with
elty and surtounding parish of-
Feiels, Is plaoning il its see-
and sweep will insure comipicte
dehris removed  from Lhese
arras. -

Individuat homeowners  have
becn encturazed to cooporole
b eleaving Lheir properiy s
san s postible and gellicg *he:

T T R PR LT I
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Grand Isle Clearing Okayed

{¥Vimes-Pleayurs Woshingten Burgaul
WASHINGTON — To safe
guard the health of Grand Isle,
La., cilizens, the Army Corps

of Engincers will conduct furth-
¢r wreckage and debrig clear-

ance on private property there
as quickly as possible, Rep.
Hale Boggs announced Friday.

Bogps' anmounicermnent came
after Grand 1sle Mayor Mich-
atl “Mickey"” Harris notified
him of the approval of a resolu.

tion desipnating cerfain private:
property areas as heaith haz-
ards and giving the Army Engi-

assist Mayer Harris and the
people of Grand Isle in this
way s6 that they may enjoy
protection against the dangers
of diseasze.”

In opther developmenis con-
cerning Grand Isie, Boggs nal-
ed that the Army engincers had
complated the necessary sur-
vey for rebuilding the beach on
the island and ‘this  work
should begin very soon™

|alsa pointed out that ihe House
tpublic works comimiilee nex?t

The Louisiana congressman:

vlew of direct hurricane pro-
tection for Grand Isle.

"With the committee's ap-
proval, the army eagineers will
eonduct anolher theraugh study
of the need apd the desirabil-
ity for hurricane prolection for
the island,” Boges added.

He also said that the “‘special
bili" to provide additional fi-
nancial aid tp hurricans Beisy

| victims, which Congress is ox-

pected to act upon next week,
will allow Grand Isle citizens
pow llving in goverament-

necrs permission 1o move in
with bulldozers, trucks and
other equipment to clear out
more debris.

Some 48 per cent of the
homes and other buildings on
Grand Isle were destroyed or
severgly damaped by hurrigans
Betsy, whicn raked across the
island on the night of Sepl. &
In the wake of Betsy's 125-mile-
an-tiour wind, wreckage and de-
bris covered all parts of the
community.

“I am quite pleased and re-
lieved that the aldermen of
Grand Jsle and Mawxor Harris
have acted with sueh dispatch
so ihat the ermy engiineers can
clear more wreckage and de-
bris from the island,” Bopgs
said.

““There is no doubt that the
continued presence of so much
debris after five weeks' time
conslitute a severe health haze
ard. I am glad to be able to

week is expected to approve hisiowned-trailers to purchase them
resghution ealling for a pew re-lat “fair and equitable prices.”

XHIBIT 16-1
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EROSION FROM BETSY TARGET

Vast Program to mesfare'
Grand Isle Shoreline |

United Stares Fogineers and the Slate Departmient of Publie)
Warks have launched s twofold progrim 1o Testore the beaches
and reduce erosion along the shoreline of burricane-batleredi
Grand Isle.

Immediate plans call for restoralion of a jecty extending
oul from ihe caslern end of the island, dredging and hauling
mere than 15 million vards al”
sabd tn recanstruet the beaches Study by the beach erosion di-)
vizion of the Corps of ngmcers
for some time arnd “a survey in
eliminaie beach crosion, Alepth™ s condinuing to reduce
Thes:p plang were discussed Lo ,sand ETEIHT.

ard cempletion of a sludy o

\day hv Congressman Hale lie said the eﬂ,,memq will re.. ;

. 'sinre ilie sand dones alen {he|
BU{\,,A:l (i:r.and ‘Ilsle l\Ia}lDr Mich- Louisiana fwy. 1, which gruna
ael  “Mickey Haﬁfls-_ Col. aleag the islands Gull coast.

Thormas J. Bowen, diStrict B0 vy of this o6 course, was,
giteer for the Curps of Ehgi- |~n.1rh. possible by '\,glslaimn
neers, and George Hudson, Lhucflu.l el Congress passed recently
of engineering for the New Or- flving the engineers quile a bii
leansg district. af latitide | ia the warx they are

igoing there," Bogps said,

AUDSON SAID at the mecl-! “Withat the kelp of the Army
ing hids would be let Tuesday.enginzers T think it would bo
far Ihe reconsiructlon of thelsafe g say lhat these heaches

jelty, which wag scverely dam- would rever e restored.” !
aged by Hurricane Betsy Grand Tsle was the major
Sept. 9, populalion cender sleuek by the

Col, Bowen sad the enginecrs: (6l inenzity  of  Jlurricane
are hopeful of slarting wishiajBeisy, ne said.

80 davs o hawl in the sand: Witile almast sl of the work|
necessary to bring the beaches!in recanstonclion ard planning
up bo theie former level. “Tivs i% being Gona Ly the Corps of-
ﬁa‘se is expecled to take five! ]—'I'J"]T'EE!h the Department of
te six monlhs to compiele. Public Wurks wiil fave the re;
The engineer said most of fus SAMSLEILY of muintaining the|
sand used 1o restore the beache, 2754 Orce it Is camercd, -
will probably be dreedged from

the area immedistely in front

of the jetly and then truczerd fu_

the low areas of Lae beach,

COL. BOWEN, howeyvey, majdi
it js hoped thai some <and ma
be dredged from e Guli closer
to Lhe arcas where reslovalion
work is being underlazon.

- Boggs emphasized that the
whole area ias neen under,

SLEANS
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Betsy Still Vital Factor
; I
In Lives Of Many Peogle
Toveats e ElCeli i e jph AR proshoc s e Beath Tall
naughly Frencin Quarler, e paroia) blow. For ihe lo2s nros.| The Ted Cross Lsied  the

mation's No. 2 port s busy and pargus it would have been ;,_!'Lm:[siana death toll from Betsy
midiown New Orirans SCems,ipockoul except [or Rted £rp.: at 7—a lot lower t::an most ped
miraculnugly unscarred. .or nther weilare ageney help.  Ple thought it would be
The casual cye secs little evi-- Tie Insurance Taformalion Tne: The eleanup in New 01"|.eans
dance that the contury’s moest stitule estimates wial claims in and 3ami continues. Hundrads
destructive  herricane  passed Florida and  Lowisiana  witl of thousands eof fruckivads of
this way three months ago, leavs  reacl, 5750 million — most af it dehris have been hauled away
ing ahout 51 billien damage. in Leuisiana. lin (the New  Orleans  meiro-
Except for a few hroken bill- wells Hit jpelitan area.
toards or meon signs, the mid-l mpo cnermously  expensive  In mid-Nowepiber. the federal
town arca lonks much as it did gerehore oil well installations Nelthborhood Youlh Corps ¢x-
belore Hurricape Belsy's 125 ghicn dof the blue Gl der 61 terded its elesoup project In
m.pa. winds. imiles out to sea from the Lovist-- Louisixna anclner cight weews.
Flerida ‘ana coast catwpht 150 mophe From New Grleans, the fur-
The same is true of the B, winds and battering waves Liher south you go aleng the flat
ami, ¥Flp., vicimty, raked by Shipping losses on lue river, hississippi Delia strip extend-
Betsy when she doubled hack which wiung a cry of {inaneial ! fng 93 miles to the Gull the
cut of the Atiaptic to run the pain from Lloyds of London, ave | greaier the destruclion on land.
siot hetween Flovida and the Ba-: best capsuled by this vecent sur- | vanjee, Buras, Boothesville,
hamus and rage into Lhe Gulf of lvey by Army Engincers. ‘Dotacraix, Yscloskey, Gratd
Mexico. I Sunk Salvaged! 1 — these and other small
But Betsy, 90 days after, re-Barges ................. 4l 217{gwns in thab oil, fishing, cattle
mains a majer faclor in the . vand citrus aresa are slowly com-
daily libes of Thowsands. Tse afl. |Ships I Ing back 1o life.
ermali will linger for maonths 1o ! Boats IEEEIRTE 7t Many of the 1.233 homes

»

P

i ections. pAbses e 6 0 e iern
m{.no?.:i::?a;[;ﬂmwz.s[:t Easrdc:-t hiit. | Beached Salvagac’ :'E)]:l;nhy L]éisggﬁcgrﬁ:rch&iid 1;;:
Midlown New Grleans may [Barges oo 181 UE L S ooy of New Orleans..
snow few scars but in residenf- |BHES oo i 5,

12l arcas tha Toof is rare which |BOAS ..l 1B 10
Misg. 22 10

doesn't need or wear a pafei,

In Wew Orleans sections finod-
ed by levee breaks due to Udal

surges, (housands of home own-
crs still siruggle #izh '‘do I
voursel” repairs.

The corrosive  sait !
ruined clothing, - furniture,
floors, wallboard, elecirical ap-!
piiatices, shiubbery—and cars, .|

The water lcit bohind 3 heavy
mold of black, gray, green and
yellow, [t persisted nearly iwo
months, despite serubbings.

water

XHIBIT 16-1

In these figures, a crait aver
200 feet long was considored a

_ship. About 12,004 small eraft cs-

limated te be Eeisy casuallies
are not ingluded. ’

“Miscellaneons’ ranged from
a Wavy floating drvdock, wiich.
went down just off the New Or-
lvans waterfronl, to a 85 million’
il well drilling rig, river fer-
rlos, tlredges and even & steam!
shovel.




MINIMULL SAFETY REQUIREMENTS - DEBRIS CLEARANCE
s e e i P S m—_— e S e e st

1. A1} trucks will obey loenl traffic lawe.

2. Empioyees riding in trucka will ride with all parta of their
bodies withio the truck beds.

3. Eaployzes will not jump down from the bads of trucks. T
bodies will be locked in position while transporting personnel.

4. At least cne employee will signal traffic and the contractor's
truck while it is being positiconed or moved.

5+ Employees working under booms or other holsting equipment wiil
wear hard hato.

6. Employees doing manual debria pickeup will wear gloves.

7+ When loads are being lifted by cranes, only one appointed man
will signal. Employees hooking lcad must be in the clear before the
load is lifted.

8. Onae employse will be in proper position and will signal the
cperator when work 1s being done in the vicinity of electrical lines.

5. Bmployees will not lean against or touch any hoisting equipment
unleas equipment 1s shut down.

1¢. Ewployees handling or using gascline will not amcke. Employees
will be cautioned not to spill gascline on themselves or cther peraons.

11. Gasoline will not be used for buraning.

12. Vhen trees are being trimmed, elther the ground man or &
signal men will keep all persoha in the clear.

13. B8aw units shell be spaced far enpugh apert ao that the actisn
of one unit will not interfere with that of ancther.

14 Employee will be instructed to report all injuries.

EXHIBLT 1B-1
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