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FINAL REPORT 10/15/97

RELOCATION OF IH-NC FLOOD PROTECTION
FRANCE ROAD TERMINAL
NEW ORLEANS, LOUISIANA
GENERAL DESIGN MEMORANDUM NO. 2
GENERAL DESIGN
SUPPLEMENT NO. 8A

PROJECT AUTHORIZATION

1. Authority. The Board of Commissioners of the Port of New Orleans plans to construct
a floodwall to protect its France Road Terminal against tidal surges from the Gulf of Mexico
and interconnecting water bodies. As shown on Plate W1, the terminal is located in New
Orleans, Louisiana, being bounded in general by the Inner Harbor-Navigational Canal (IH-NC)
on the east, France Road on the west, Interstate Highway I-10 on the north, and the Florida
Avenue Canal on the south. In addition to two slips, designated Slips 3 and 4, the terminal
contains six ship berths, designated Berths 1 through 6. Berths 1, 4, 5, and 6 have been
constructed, whereas Berths 2 and 3 are available for future construction. Presently, the
terminal lacks protection because it is east of and outside a segment of the existing IH-NC West
Levee, which is part of the Lake Pontchartrain, Louisiana and Vicinity Hurricane Protection
Project, originally constructed by the New Orleans District, U.S. Army Corps of Engineers and
‘presently operated and maintained by the Orleans Levee District. In that the new floodwall will
provide protection outside the present floodwall, it will become part of the same Hurricane

Protection Project, being operated and maintained by the Orleans Levee District also.

2. Purpose and Scope. The plirpose of the proposed floodwall is to provide an elevation

of +15.0 ft. N.G.V.D. for flood protection of the France Road Terminal, utilizing a stillwater
elevation of +13.0 ft. N.G.V.D. which thereby allows two feet of freeboard. The scope of the
floodwall project consists of an existing cellular cofferdam and segments of I- or T-walls into
which necessary roller or swing-type floodgates will be installed and through which the discharge
pipelines of five pump stations (P2-P6) pass to empty interior site drainage into the IH-NC.

Approximately 1.66 miles in total length, the alignment of the floodwall shown on



Plates W2-W5 extends over a series of reaches from a junction with the existing floodwall just
south of the intersection of France Road and Almonaster Avenue south of Interstate Highway
I-10 to another junction with the existing floodwall north of Berth 1. The alignment itself takes
into account geotechnical considerations and also reflects, to the extent practicable, the
operational needs of tenants located as shown on Plates W2-W5. Of the five pump stations for
interior site drainage, four (P2-P5) are located within the Port’s highly developed container
terminal (Berths 2-6). This southern portion of the site is referred to as Area 1. The remaining
pump station (P6) drains the largely undeveloped northern portion of the site referred to as Area
2. This station is located on the southern side of Slip 3 which became a collection pond by
construction of a cofferdam across its mouth. The cofferdam and the five floodwall segments
containing the discharge pipelines of the pump stations were installed by separate construction
contracts prior to construction of the remaining floodwall. ~After acceptance of the new
floodwall system by the OLD, the existing floodwalls and levees which have been bypassed will

be removed, as needed to develop Port properties.

3. Agency Reviews, Permits, and Approvals. Coordination will be required with the

following agencies: (1) Orleans Levee District, (2) New Orleans District of the U.S. Army
Corps of Engineers, (3) Public Works and Flood Control of the Louisiana Department of
Transportation and Development, and (4) New Orleans Public Belt Railroad. Informal contact
has been maintained with these agencies in the development of the draft design memorandum
‘which was circulated for formal review prior to preparation of this final report. The permitting
agency for the floodwall is the Orleans Levee District, which will receive comments from other
agencies reviewing a permit application to be submitted by the Port of New Orleans. Also, the
U.S. Army Corps of Enginéers is the permitting agency for dolphins and similar ancillary
measures to be placed in the IH-NC to protect drainage outfall pipes since the IH-NC is a
navigable waterway. This permit application also will be submitted by the Port of New Orleans.
In addition, the Corps may also require a permit application from the Port for disposal of any
dredged material in the IH-NC during construction. A determination of consistency with the

Louisiana Coastal Resource Program will also be obtained by the Port of New Orleans.



4, Tenant Considerations. The preliminary engineering report submitted on July 9, 1990,
included comments from tenants shown on Plates W2-W5 that have been taken into consideration
during the development of this design memorandum. Informal contact has been maintained to
obtain and reflect their comments on changes subsequent to this final report. Given site
conditions and geotechnical considerations, all comments have been incorporated to the extent

practicable.

LOCATION OF PROJECT

5. Project Location. As shown on Plates W2-W5 and in more detail on Plates W14-W32,

the replacement floodwall for the France Road Terminal in New Orleans, Louisiana, is located
generally along the west side of the IH-NC between a junction with the present floodwall just
south of the intersection of France Road and Almonaster Avenue on the north and a second
junction with the present floodwall on the south that is near the north end of Berth 1. The
survey baseline for the floodwall commences at the northern terminus, proceeding southward and
ending at the southern terminus. Of four original slips on the site, Slips 1 and 2 have been filled
and are now within the container terminal in Area 1. Only Slips 3 and 4 remain. Slip 3 has
been closed by a cellular cofferdam so as to serve as a collection pond from which the pump
station (P6) discharges interior site drainage from Area 2 into the IH-NC. Proceeding from
north to south, the alignment runs alongside France Road to a point where it turns east to run
‘between the tenant areas of Pontchartrain Materials Corporation and Mechanical Equipment
Company (MECO), thence around the MECO site and across the cofferdam near the mouth of
Slip 3. Thereafter, it continues toward the IH-NC where it then runs south near top-of-bank on
the landside of the canal to ;lccommodate access ramps and pump stations along Berths 4-6
enroute to the southern terminus with the existing floodwall. The terminal serves primarily as
a container terminal. North of that terminal is an industrial equipment manufacturer and a site
for bulk materials handling. Railroad service by the New Orleans Public Belt Railroad includes

a rail yard just west of France Road.



PROJECT PLAN

6. General. Flooding occurs when water in the JH-NC rises above approximate Elev. +2.5
to +3.0 ft. N.G.V.D. To protect against this and higher levels, on January 20, 1993, the Port
authorized a net design grade for the floodwall of Elev. +15.0 ft. N.G.V.D. after receipt of
comments during agency coordination. Several alignments have been studied for the
undeveloped Area 2 to maximize its value to the Port. Those studies have resulted in the present
alignment shown on Plate W2. Also, during agency coordination, design criteria and guidance
were received from the New Orleans District, U.S. Army Corps of Engineers (See Appendix B.)
for use in designing the various components of the floodwall. Protection criteria call for a top-
of-wall elevation of +15.0 ft. N.G.V.D., a still water elevation of +13.0 ft. N.G.V.D., with
no wave run-up requirements. Wall types consist of I- and T-walls, the former being limited
in unsupported height from 8 to 8.5 ft. and the latter to be used when I-walls are not feasible.
Sheet pile penetration of I-walls below the unsupported height is a minimum of three times the
retained water depth. Penetration also may be governed by structural considerations or seepage
requirements. Berms are used to reduce unsupported heights of I-walls. To expedite
completion, the predicted settlement resulting from the weight of berms will be restricted to 6
inches, thereby permitting immediate capping of the I-walls. I-walls and berms will be
constructed 6 inches above design grade when the predicted settlement is 6 inches or less. Pile-
supported T-walls will be constructed to design grade. A cellular sheet pile cofferdam serves
-as the floodwall at the closure of Slip 3. Eight steel bottom roller or swing-type floodgates will
be provided as necessary for required access, one at the Boh Brothers Construction lease site,
one at the Pontchartrain Materials Corporation lease site, one at the MECO lease site, and one

at each of the five existing ramps at the ship berths.

7. Floodwall Alignment. As shown on Plates W2-W35, the alignment of the floodwall
extends over a series of fourteen reaches from the northernmost to the southernmost points of
termination. Each reach generally is confined to a floodwall type before a major change in
alignment, soil type, or wall type. Reaches 1 and 2 cover that portion of the floodwall that
begins at the northernmost terminus and extends to Slip 3 at the MECO site. Proceeding

southward, Reaches 3 through 9 cover that portion along Slip 3 and the cofferdam across Slip 3



to the container terminal behind Berths 6 and 5. Reaches 10 through 14 cover the container
terminal to the southern terminus at Berth 1 where the survey baseline begins. USC&GS
Benchmark S-189 of 1991, located near the intersection of France Road and the Florida Avenue
Canal, serves as the reference point for design elevations. Due to local subsidence, its adjusted
elevation of +2.11 ft. N.G.V.D. has been utilized for the proposed floodwall design. It will
be necessary to demolish a portion of the existing railroad floodgate at the northern terminus,
thereby temporarily interrupting flood protection and requiring the Contractor to provide interim
protection in accordance with a plan to be submitted for prior approval. Floodwalls within the

various reaches are described below:

a. Reach 1: Northern Terminus at Existing Floodwall Tie-In to Mouth of Slip 3
North of MECO, Near P.I. 6. The floodwall will be an I-wall. (Plates W6
and W14-W20)

b. Reach 2: Mouth of Slip 3, Near P.I. 6, North of MECO to North of Cellular
Cofferdam Connection at Slip 3. A T-wall will be used (Plates W8 and W20-
W22).

C. Reach 3: Termination of Reach 2 T-Wall at Slip 3 to North Cellular Cofferdam
Connection. An I-wall will be used (Plate W22).

d. Reach 4: Cellular Cofferdam. A cellular sheetpile cofférdam previously

constructed across Slip 3 will serve:as the floodwall (Plates W22 and W23).

€. Reach 5: South Cofferdam Connection to Pump Station P6. A T-wall will be
used (Plates W23).

f.  Reach 6: Pump Station P6 to North of Pump Station P2. An I-wall will be used
(Plates W23 and W24).



8.

Reach 7: North of Pump Station P2 to South of Pump Station P2. A T-wall will
be used (Plates W24 and W25).

Reach 8: South of Pump Station P2 to North of Floodgate No. 8 on North Ramp
of Berth 4. An I-wall will be used (Plates W25-W29).

Reach 9: North to South of Floodgate No. 8 on North Ramp at Berth 4. A
T-wall will be used (Plate W29).

Reach 10: South of Floodgate No. 8 on North Ramp at Berth 4 to North of
Pump Station P5. An I-wall will be used (Plate W29).

Reach 11: North to South of Pump Station P5. A T-wall will be used
(Plate W29).

Reach 12: South of Pump Station P5 to South of Floodgate No. 9 on South
Ramp at Berth 4. An I-wall will be used (Plates W29 and W30).

Reach 13: South of Floodgate No. 9 on South Ramp at Berth 4 to South of Pump
Station P3. A T-wall will be used (Plate W30).

Reach 14: South of Pump Station P3 to Southern Terminus at Existing Floodwall
Tie-In North of Berth 1. An I-wall will be used (Plates W30-W32).

Basic Designs. Three wall types have been employed for the floodwall: (1) cantilevered

I-wall, (2) pile-supported T-wall, and (3) sheetpile cellular cofferdam. Typical sections for
Types (1) and (2) are shown in Plates W6-W8, S2, S4, and S5. The design of the I- and

T-walls complies with the U.S. Army Corps of Engineers design criteria and guidance. Because

it is more economical, the I-wall is preferred, provided its unsupported height does not exceed

8.0 ft., or 8.5 ft. in exceptional cases if required by site conditions. Berms are used to restrict

unsupported height to required limits. Predicted settlement from berm use will be restricted to



6 inches, thereby permitting immediate capping of the walls. A greater predicted settlement
would require a waiting period until sufficient settlement has occurred to permit capping. When
I-walls are not feasible, pile-supported T-walls will be employed, thereby évoiding the use of
berms with resulting subsidence. Also, T-walls will be used where bank stability so requires.
In addition, potential settlement problems require that pile-supported floodgates be employed
where passage through the floodwall is required. The existing cellular cofferdam is employed
as a floodwall segment that also closes Slip 3 so that it can serve to collect interior site drainage
for transfer to the IH-NC by Pump Station P6 for Area 2. The floodgates will be of the bottom
roller or swing type. Sill elevations will be as high as possible to minimize frequency of
operations. Typical details for swing gates are shown in Plates S70-S79A. Typical details for
roller gates are shown in Plates S49A-S51A, S55A-S58A, and S86-S87. A summary of gate

types and sill elevations is as follows:

TABLE 1
GATES
Gate No. Type Opening Width Sill Elev.
(ft.) (ft. N.G.V.D.)
1 Bottom Roller 45 5.5
2 Single Swing 25 8.0
3 Bottom Roller 20 7.0
5 Bottom Roller 48 10.18
6 Bottom Roller 78.25 10.53
7 Bottom Roller 43 9.3
8 Bottom Roller 50 10.44
9 Bottom Roller 43 10.56
HYDROLOGY AND HYDRAULICS
9. General. The preliminary engineering report submitted to the Port of New Orleans on

July 9, 1990, contained analyses and recommended improvements with respect to interior site

drainage that take into account the construction of the floodwall. Components of improvements

7



already completed consist of the upgrade of pump stations (P2-P5) for Area 1 and a new pump
station (P6) for Area 2, as well as the cofferdam closing Slip 3. Construction for each pump
station for Area 1 included an adjacent segment of T-wall through which the discharge pipelines
pass. Similarly, adjacent to the pump station for Area 2, a segment of T-wall was constructed
through which the discharge pipelines pass. In addition, the cellular cofferdam serves as a
segment of floodwall that also closes Slip 3 to convert it into a collection pond with a new pump
station for interior drainage from Area 2. The new floodwall and the separate projects to
improve interior site drainage will result in changes to runoff patterns that warrant review by
the Port of New Orleans and tenant activities insofar as plans for spill prevention are concerned.

(See additional discussion in Paragraph 46, Environmental Impact.)

10.  Water Surface Elevations. Whereas the existing floodwall was built to a net design

elevation of +14.0 ft. N.G.V.D., as a result of agency coordination, the Port of New Orleans
decided on January 20, 1993, to authorize this floodwall at a net design elevation of +15.0 ft.
N.G.V.D., with a still water elevation of +13.0 ft. N.G.V.D. and no wave run-up

requirements.
GEOLOGY

11.  Physiography. Along the floodwall alignment, the physiography of the site is primarily
a surface of former marsh derived from deposits of sediment during flooding of the Mississippi
River, onto which various improvements, including fill materials, have been placed. With
ground elevations ranging from +2.5 to +7.5 ft. N.G.V.D., that portion of the site along the
alignment is subject to tidal o‘!verﬂow, although isolated lesser flood protection measures have
been installed such as a short sheetpile wall and earthen levee at the site of one tenant, the
Mechanical Equipment Company (MECOQ). Of four original slips connecting to the IH-NC,
Slips 1 and 2 have been filled, Slip 3 has a cofferdam across it, and only Slip 4 remains. At
its northernmost terminus, the alignment of the floodwall proceeds south from its junction with
the existing floodwall along France Road then eastward toward the IH-NC just north of MECO.
Along this portion of the alignment, the flood side of the floodwall is comprised of stockpiles

primarily associated with operations for bulk materials handling. As the alignment proceeds



further south, it passes along the landside of MECO’s sheetpile floodwall, after which it crosses
Slip 3 in the form of a cellular cofferdam closure. ~Thereafter, the alignment continues
southward on the landside near the top-of-bank, passing open storage areés until it reaches
Berth 6. Along Berths 6, 5, and 4, the alignment proceeds further southward, generally parallel
to the shoreline but with local changes in alignment to accommodate the berthing area, its access
ramps, and the pump stations. Thereafter, the alignment proceeds on the landside near top-of-
bank past future Berths 2 and 3 until it reaches its southernmost terminus where it rejoins with

the existing floodwall near north of Berth 1.

12.  General Geology. Soils on-site generally consist of fill materials and underlying layers

derived from alluvial deposits of the Mississippi River that comprise clays, silts, and sands found
in layers and lenses that generally increase from finer to coarser materials with increasing depth.
Borings indicate depths below ground surface of 4 to 40 ft. of fill materials that consist mostly
of sands and shells, below which are clays with some organic content, below which sands occur
beginning at approximately Elev. -60 ft. N.G.V.D. The site is subject to areal subsidence due
to consolidation of older sediments from the Mississippi River. Former Slips 1 and 2 (See
Plates W25, W26, W28, and W29) contain fill materials. In general, groundwater levels in this

low-lying area of marsh are relatively high, being subject to considerable variation.

13.  Geotechnical Investigation. Soils investigations were conducted to develop data for use
in analyses of foundations and bank slope stability along the alignment of the floodwall. The
scope of the investigations included soil borings, laboratory testing of soil samples,
determinations of soil reaches and parameters, and analyses of slope stability for I-walls
(including use of berms) and '!T-walls (including floodgates), I- and T-wall analyses for lateral
loads and seepage, pile load capacities, cellular cofferdam analysis, estimates of settlement, and
other pertinent requirements. The results, including boring locations, and supplementary
geotechnical information regarding the tenant area of Pontchartrain Materials Corporation are

contained in the geotechnical report in Appendix A.

14.  Subsidence and Seismic Activity. The alignment of the floodwall is subject to active

subsidence. Although rates vary considerably in the general area, it is estimated that settlement



due to areal subsidence may occur at a rate of 0.25 ft./100 yrs., although localized subsidence
may be greater due to variations in site conditions along the alignment. Berms used to restrict
the unsupported height of I-walls will cause local settlement. Differential settlement between
the I-walls and T-walls will occur due to areal subsidence. Also, normal fluctuations in
groundwater levels and possible lowering of such levels due to improved drainage will contribute
to differential settlement. Settlement due to lowering of groundwater levels may be on the order
of 1 in./ft. of permanent lowering of the groundwater levels. Seismically, the site is located in

an area of low seismicity.

15.  Groundwater Resources. Groundwater aquifers exist at such depths as to be unaffected
by the project. To determine groundwater conditions, an auger hole was drilled without the use
of water during the drilling process approximately 25 ft. south of Boring 19 (Figure 1,
Appendix A). Groundwater was encountered first at the 6-ft. depth, after which it rose to the
4-ft. depth after 6 hours. The depth to groundwater will vary with water level in the TH-NC,
climatic/seasonal conditions, drainage improvements, and other factors. Significant variations
may occur. If important to construction, the depth to groundwater should be established by the

contractor immediately prior to initiation of work.

16.  Mineral Resources. No hydrocarbon reservoirs or commercial dredging operations such

as for sand and shell are located in the vicinity of the project.

17.  Foundation Conditions. Borings indicate the thickness of fill materials ranges from a

minimum of 4 ft. to a maximgm of at least 40 ft. below the ground surface. A majority of the
fill consists of loose sand and 'shells with the next component consisting of very soft to soft gray
clay. Miscellaneous fill materials are present primarily around Slip 3 and include concrete and
brick fragments, steel wire, gravel, wood, and other debris. Underlying the fill is a stratum of
very soft to soft gray clay that extends from 46- to 56-ft. depths. The surface of this stratum
contains layers of wood, humus, and organic clay at several boring locations. Underlying this
is a stratum of soft to medium stiff gray clay and sandy clay that extends from 51- to 56-ft.
depths. Below this is a stratum of loose to very dense sand, silty sand, and clayey sand that

extends to the bottom of most borings which terminate at the 70-ft. depth. The final 1 to 7 feet
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at a few borings consist of medium stiff to stiff gray or gray and tan clay and sandy clay and

medium compact gray clayey silt.
FOUNDATION INVESTIGATION

18.  General. Investigation and design for foundations address the three floodwall components
of I-walls, T-walls, and cofferdam. Engineering analyses include slope stability for I-walls and
T-walls, I- and T-wall analyses for lateral loads and seepage, pile load capacities, and cellular
cofferdam analysis. The results of these analyses are contained in the geotechnical report in
Appendix A. Four soil reaches (Reaches I-IV) were assigned, with soil borings and parameters
shown on Figures 2-5, Appendix A. Reach III applies only to the unprotected frontage along
the TH-NC at the Boh Bros. Construction lease site, and Reach IV applies only to the cofferdam.

19.  Field Exploration. A total of 27 soil borings of the undisturbed sample type were drilled
at the locations shown on Figure 1 of the geotechnical report in Appendix A. Borings 1-16
and 19-20 were drilled using a truck-mounted rotary type drill rig to a depth of 70 ft. below the
ground surface. Boring 4 terminated in a thick deposit of shell at the 40-ft. depth, using the
same rig. Borings 17, 18, and 22 in Slip 3 and Boring 21 in Slip 4 were drilled in water from
a boat by use of hand equipment to depths of 32, 33, 70, and 70 ft., respectively. Boring logs
are presented in Appendix A. In addition, undisturbed samples of cohesive or semi-cohesive
subsoils were obtained at close intervals or changes in stratum by use of a 3-in. diameter
thinwall Shelby tube sampling barrel. Cohesionless soils were sampled during the performance
of in-situ Standard Penetratior} Tests. Supplementai'y field exploration regarding the tenant area

of Pontchartrain Materials Corporation is also included in Appendix A.

20.  Laboratory Tests. Soils mechanics laboratory tests were performed on undisturbed

samples from the borings. Tests included natural water content, unit weight, and either
unconfined compression shear or unconsolidated undrained triaxial compression shear. The
results are recorded on the boring logs in Appendix A. A grain size analysis was performed on

a sample of the shell fill, and the results are shown on a grain size distribution curve in
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Appendix A. Supplementary laboratory tests regarding the tenant area of Pontchartrain

Materials Corporation are also included in Appendix A.
FLOOD PROTECTION PLAN

71.  Desiegn Problems Considered. The flood protection plan consists of construction of

segments of floodwall with gates using I-walls or T-walls as geotechnical and site conditions
warrant. Design problems addressed include sheetpile penetration and berm heights for I-walls,
floodwall offset to top-of-bank, seepage, slope stability, pile load capacity for T-walls and

floodgates, and settlements.

22, I-Walls and Berms. The required penetration for I-wall sheetpiles is based upon the
following U.S. Army Corps of Engineers design criteria (Appendix B): (1) a factor of safety
of 1.5 applied to soil shear strengths for the load condition of still water level (Elev. +13.0 ft.
N.G.V.D.), (2) a factor of safety of 1.0 for the load condition of top-of-wall (Elev. +15.0 ft.
N.G.V.D.), and (3) a minimum "penetration to head" ratio of 3 to 1 wherein the head is the still
water level. In addition, a berm with top elevation varying from Elev. +6.5 to +8.0 ft.
N.G.V.D. with 10-ft. crown and 1V:3H slopes will be constructed throughout where existing
ground surfaces typically range from average Elev. +3.0 to +6.0 N.G.V.D., with groundwater
assumed to be at ground surface. Using the U.S. Army Corps of Engineers’ computer program
"CWALSHT," the computations contained in Appendix A are based on the required sheetpile
penetrations to satisfy the governing criterion of minimum "penetration to head" ratio and the
seepage requirements. In Reaches I and III, requiréd sheetpile penetrations vary from Elev. -7.0
to -17.75 ft. N.G.V.D. (Figilres 14-17, Appendix A), and to Elev. -24.0 ft. N.G.V.D. in
Reach II (Figures 18-19, Appendix A). A 2-ft. wide and 6-ft. deep inspection trench along the
alignment is necessary to avoid interference during installation due to the history of the site and
the miscellaneous fill materials encountered. Special measures described in Paragraph 36,
Appendix A, are needed between Borings 6-9 around Slip 3. Obstacle removal is needed before
floodwall construction. Backfill for the inspection trench will be compacted cohesive soil as

indicated in Paragraph 38, Appendix A. Also, special measures may be required to more
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precisely locate the beginning and ending of the Soil Reach II limits. These special measures

may include trenching or additional borings.

23. T-Walls. 14-in. square precast concrete piles will be used to support T-walls and
floodgates. These will be seated firmly in the underlying dense sand stratum to optimize pile
load capacity and minimize post-construction settlement. The T-walls and gates have been
designed with a factor of safety of 2 with the pile capacities confirmed by a pile test program
found in Appendix A. For the short segments of T-wall constructed with the pump stations
where pile tests were not practical, a factor of safety of 3 was used. The need for jetting was
not addressed by the test pile program; therefore, it is not recommended. Center-to-center
spacing between piles within a group or row meets the specified geotechnical guidance in
Appendix A. A reduction of the pile load capacity for a single pile due to the effect of group
action has been made wherein piles are driven in rows or groups, with minimum center-to-center
spacing between piles in a row or group determined by Figure 29, Appendix A, but not less than
3 ft. Adjacent facilities will be inspected carefully prior to pile driving operations to evaluate
the potential effects of vibrations. If deemed necessary, such effects will be monitored using
a seismograph. The sheetpile cut-off walls beneath the T-walls and floodgates will possess a
minimum penetration of Elev. -16.5 ft. N.G.V.D. in Reach I and Elev. -28.0 ft. N.G.V.D. in
Reach II. In Reach II, the sheetpile cutoff must provide additional resistance to improve the
factor of safety to 1.3. Figures 20-21, Appendix A, show stability, sheetpile, and seepage
‘analyses for Reaches I, II, and IIL

24.  Cofferdam. A 36-ft. diameter circular typé cellular cofferdam utilizing 45° connecting
arcs with 80-ft. long sheetpilés penetrating to at least Elev. -65.0 ft. N.G.V.D. is employed as
the floodwall and closure near the mouth of Slip 3. Figure 6, Appendix A, shows the results
of the cofferdam geotechnical analyses. The top of the cofferdam is constructed at Elev. +16.0
N.G.V.D. The sheetpiling was estimated to settle about 1-3 in.; the fill within the cofferdam
was estimated to settle 8-10 ft. Straight web steel sheetpiles with a minimum ultimate interlock
tension capacity of 16 kips/in. were used. The fill material was locally available river sand,
dumped in place below water level, and placed above water level in uniform lifts no greater than

3 ft. thick. Fill should be added when the surface settles to Elev. +13.0 N.G.V.D. to maintain
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the design grade of +15.0 N.G.V.D. On each side of the cofferdam, as shown on Plates S61
and S61A, a special transition section will serve to connect the cofferdam and the adjacent

T-wall and I-wall while allowing differential settlement.

25.  Slope Stability. Slope stability analyses used the U.S. Army Corps of Engineers’
computer program "STABILITY WITH UPLIFT." Figures 7-13, Appendix A, show the results
of slope stability analyses in Reaches I-III, including Slips 3 and 4 and an overlay procedure in
Figure 10 for cross-section analysis in Reaches I-II. To provide a minimum factor of safety
of 1.3 against a potential slope stability failure, the I-type floodwall should not be located closer
than 55 ft. from top-of-bank where the existing ground surface is not higher than Elev. +4.0 ft.
N.G.V.D. at top-of-bank, Elev. +5.0 ft. N.G.V.D. at the floodside toe of any berm, and Elev.
+6.0 ft. N.G.V.D. beyond the protected side toe of the berm. Surcharge loads should not be
located closer than 45 to 125 ft. from the floodwall, depending on their uniform density. A
recommended typical cross-section superimposed on the existing profile will dictate bank
degrading and filling. For Slip 3, the side slopes will not be steeper than 1V:3H, and top-of-
bank will be degraded to Elev. 0.0 ft. N.G.V.D. for a horizontal distance of 36 ft. from the top
of the side slope. Degrading operations will proceed from highest to lowest elevation, with the
reverse procedure for backfilling. Backfill below Elev. -5.0 ft. N.G.V.D. will be crushed
limestone. Spoil material will be removed immediately from the site instead of being stockpiled
on the construction site. If site conditions so require, the I-wall with berm may be placed no
closer than 30 ft. from top-of-bank, with the top-of-bank at Elev. +2.0 ft. N.G.V.D. increasing
to Elev. +2.5 ft. N.G.V.D. at the toe of the berm and to Elev. +6.0 ft. N.G.V.D. beyond the

protected side of the berm.

26.  Settlements. Estimated settlement for I-walls with berms will not exceed 6 in. to allow
immediate capping of the floodwall, with the predicted amounts accounted for in higher
floodwall and berm heights for construction. Settlement should be negligible 15 ft. from the toe
of the berm. Some differential settlement will occur between floodwall and pump stations due
to on-going area subsidence and normal fluctuations in groundwater level and possible lowering
of levels due to improved site drainage. Areal subsidence will depend mainly on the thickness

of fill materials over the site, although localized subsidence may be greater due to variations in
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site conditions along the alignment. Except for shell fill in portions of Slips 3 and 4, fill ranges
between 10-16 ft. to yield an estimated ultimate settlement of 5-10 ft. However, much of this
settlement is deep seated, and only a portion will contribute to differential settlement between
the floodwall and pump stations. Further, a substantial amount of the ultimate settlement has
occurred, and that remaining should occur slowly over a long period of time. Settlement from
lower groundwater levels may be on the order of 1 in./ft. of permanent lowering of groundwater
level. For T-walls and floodgates, settlement should not exceed 0.25 to 0.75 in., assuming piles
are driven in single rows spaced at least 7 ft. between rows or in small groups in which the
largest dimension of the group is less than 20% of the pile length, and individual pile groups
have center-to-center spacing no closer than twice the largest group dimension. For the
cofferdam, ultimate settlement of the fill surface may be 8 to 10 ft., and the sheetpiles 1 to 3
in. Periodic addition of fill will be needed. In the Pontchartrain Materials Corporation lease
area, minimum offset distances from the floodwall have been prescribed by the Port for

stockpiling of bulk materials.

SOURCES OF CONSTRUCTION MATERIALS

27.  Sources of Construction Materials. Ready-mix concrete meeting design specifications

is available from several local sources, as are sand and gravel. The concrete will not be
subjected to any critical environmental or functional conditions. Because of the nature of local
‘aggregates, low alkali cementious materials will be specified. Stone for rip-rap is available from
Corps-approved sources in Arkansas, Missouri, Kentucky, and Illinois.

DESCRIPTION OF PROPOSED STRUCTURES AND IMPROVEMENTS
28.  Floodwalls. Three types of floodwalls will be provided at the following locations:

a. I-walls: Reaches 1, 3, 6, 8, 10, 12, and 14.

b. T-walls: Reaches 2, 5, 7, 9, 11, and 13.
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C. Cofferdam. Previously constructed at Reach 4.

29.  Floodgates. Two types of steel floodgates will be provided at the following alignment

locations:

a. Swing Gates: One swing gate will be located in Reach 1 at Station 17+19.62 for
Gate No. 2.

b. Bottom Roller Gates: Seven bottom roller gates will be located in Reaches 1, 8,
and 9 at Stations 4+26.38 for Gate No. 1, 27+60.00 for Gate No. 3, 51+427.41 for Gate
No. 5, 59+10.62 for Gate No. 6, 66+62.03 for Gate No. 7, 69+10.53 for Gate No. 8, and
76+45.10 for Gate No. 9.

30. Drainage Facilities. The discharge pipelines of the five existing pump stations (P2-P6)

for interior site drainage within Areas 1 and 2 pass through adjacent existing T-wall segments
of the floodwall at Stations 47 +53.46 for P2, 79+27.47 for P3, 63+24.93 for P4, 70+70.30
for P5, and 35+27.29 for Pé6.

STRUCTURAL DESIGN

31.  Criteria for Structural Design. Structural design complies with standard engineering

practice and the criteria set forth by the New Orleans District, U.S. Army Corps of Engineers
(Appendix B), modified as needed by engineering judgement and experience to meet local

conditions.

32.  Basic Data. Basic data relevant to structural design are shown in the following table:
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TABLE 2

RELEVANT STRUCTURAL DESIGN DATA

a. Water Elevations Elev. (ft. N.G.V.D.)
Net Design Grade +15.0
Still Water Elevation +13.0
Wave Run-up None

Elev. (ft. N.G.V.D.)

b. Floodwall Gross Grade

I-Wall +15.5
T-Wall +15.0
Cofferdam +16.0

C. Unit Weight

Water 62.4 pcf
Steel 490 pcf
Concrete 150 pcf
Saturated Soil 115 pcf

d. Design Loads

Wind Loads 50 psf
Live Loads AASHTO H20
Special Forklift Loads

33.  Design Methods. Design of reinforced concrete is in accordance with the strength design

method of the current ACI Building Code, as modified by the guidelines of "Strength Design
Criteria for Reinforced Concrete Hydraulic Structures," EM 1110-2-2104, dated June 30, 1992.
Basic minimum 28-day compressive strength concrete is 3,000 psi, except prestressed concrete

piling for which the minimum is 5,000 psi. Pertinent stresses are tabulated below:
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TABLE 3

PERTINENT STRESSES FOR REINFORCED CONCRETE DESIGN

£, 3,000 psi

f, (Grade 60) 60,000 psi
Max. Flexural Reinforcement Ratio 0.375 x balance ratio
Min. Flexural Reinforcement Ratio 200/1,

f’. (for Prestressed Concrete Piles) 5,000 psi

f, (for Prestressing Strand Grade 250) 250,000 psi

f, (for Prestressing Strand Grade 270) 270,000 psi

Design of structural steel is in accordance with the AISC Manual of Steel Construction
(Allowable Stress Design) along with guidelines of "Structural Design of Closure Structures for
Local Flood Protection Projects," EM 1110-2-2705, dated March 31, 1994.

Loading:
Live Load
1. Basic Uniform Live Load = 850 pounds per square foot
2. Truck Loading - HS20-16, latest AASHTO Specifications
3. Forklift Loading - KALMAN LMV (See Plate S1 for more details)
4, Crane Load - BUCKNES 88B (See Plate S1 for more details)

5. Wind Load - For structures within 100 miles of hurricane shoreline, a
wind load of 50 psf shall be considered

34, Locaﬁon and Alignment. Shown on Plates W2-W5, the new floodwall will begin at a
tie-in to the éxisting floodwall just south of the intersection of France Road and Almonaster
Avenue. Generally, the floodwall runs alongside France Road to a point where it turns east and
then south to and across the MECO site to the landside of top-of-bank along the shoreline of the
TH-NC and Slip 3 to where a cofferdam across the slip also serves as the floodwall. The new

floodwall proceeds along the berthing area to end at a tie-in to the existing floodwall just north

18



of Berth 1. The detailed location and alignment of the proposed floodwall are shown on Plates

W14-W32. The detailed profile is shown on Plates W10-W13.

35. I-Type Floodwall. The I-wall will consist of sheetpiling driven into the existing ground

as indicated on Plates W10-W13. Inthe MECO area, the existing temporary sheetpile floodwall
on the floodside of the new floodwall becomes part of measures to protect against navigational
hazards by use of rip-rap. For the new I-type floodwall, the upper portion of the sheetpiling will
be driven to the required depth with 9 in. of the sheetpiling extending above ground surface,

below which the concrete portion of the floodwall will extend 2 ft.

a. Loading Cases. In the design of the I-wall, the following loading cases were

considered:

Case I: Water at Still Water Level (Elev. +13.0 ft. N.G.V.D.),
Qecase F.S. = 1.5; Scase F.S. = 1.3

Case II: Water at Net Design Grade (Elev. +15.0 ft. N.G.V.D.),
Qecase F.S. = 1.0; Scase F.S. = 1.0

b. Joints. Expansion joints (Plate S3) for the I-wall will be spaced approximately
30 ft. apart, adjusted to fall at sheetpile interlocks. To compensate for expansion, contraction,
or displacement, three-bulb waterstops and premolded expansion joint fillers will be provided.
Where the I-wall joins T-walls or floodgates, the deflection of the I-wall produces a greater
displacement for which a speéial seal consisting of an L-type waterstop in a notch in the I-wall
will compensate for horizontal and vertical displacements to prevent water from flowing through
the joint (See Plates S7-S8.). |

36.  T-Type Floodwall. T-walls, including the monolithic base slabs of the floodgate sections,

will consist of reinforced concrete walls (columns for gate monoliths) and base slabs supported
on 14" square precast prestressed concrete piles with steel sheetpiling for seepage control.

Existing access ramps will require modification to accommodate the gate monoliths. Pile load
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tests have been performed, with the result that a factor of safety of two (F.S. = 2) was used for
design. An exception is the existing T-wall sections through which the discharge pipelines of
the existing pump stations pass. In this case, the number of piles is small and the walls were
constructed prior to pile loading testing, with the result that a factor of safety of three
(F.S. = 3) was used. Plates S4-S6 show sample details of T-walls. T-wall joints will be placed
at center-to-center distances of approximately 38 to 40 ft. L-type waterstops will be used at

connections between T- and I-walls.

a. Loading Cases. In the design of the T-wall, the following loading cases were

considered:

(L T-Wall.
Case I: Wall Dead Load (DL) + Water to Elev. 13.0 + Soil Load
+ Uplift Load (impervious cut-off wall).
Case II: {Wall DL + Water to Elev. 15.0 (low probability load) +

Soil Load + Uplift (impervious cut-off)} x 0.75.

Case IIL: {Wall DL + Floodside Wind Load @ 50 psf + Soil} x

0.75.

Case IV: {Wall DL + protected side wind load @ 50 psf + Soil} x
0.75.

Case V: {Wall DL + soil} x 0.75.

Case VI: Case I with pervious cut-off.

Case VII: Case II with pervious cut-off.

For Load Case VI with pervious cut-off and Load Case VII with pervious cut-off,
the following points should be noted:

(a) Soil pressures at rest were used for analysis as the wall movement
was to be minimized. Passive pressures were neglected
(kg = 0.50).

(b)  Wind load was based upon AASHTO load approved as per
requirement of U.S. Army Corps of Engineers.
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© A 1-ft. strip of wall is analyzed for all load cases and forces are
multiplied by wall length for CPGA analysis.

2) Gate Monolith.
Case I: Gate closed; water to Elev. 13.00.
Case II: Gate closed; water to Elev. 15.00 (75% forces).

Case III: Gate open; 2 fork lifts or 2 HS20-16 trucks on protected
side edges of base slab.

Case IV: Gate open; 2 fork lifts or 2 HS20-16 trucks on floodside
edge of base slab.

Case V: Gate open; 2 fork lifts or 2 HS20-16 trucks on protected
side edge of base slab; wind from floodside (75% forces).

Case VI: Gate open; 2 fork lifts or 2 HS20-16 trucks on floodside
edge of base slab; wind from protected side (75% forces).

Case VII: Gate closed; wind from floodside (75% forces).
Case VIII:  Gate closed; wind from protected side (75% forces).

Case IX: Gate open; no wind, no water.

See Plate S1 for forklift and crane loading definitions. Refer to Appendix C, Volume III, for

‘T-wall and monolith structural analyses.

b. Joints. Typical I-wall, T-wall, and cellular cofferdam connections with joint
details are shown on Plates S3, S5, S7-S9, S61, and S61A.

37. Flood_gates. Swing and roller gates will be constructed of structural steel. Floodgates
were designed in accordance with EM 1110-2-2105, "Design of Hydraulic Steel Structures” and
EM 1110-2-2705, "Structural Design of Closure Structures for Local Flood Protection Projects. "
Deflections were limited to 1/400 of the span length. Gate No. 6 was designed to span between
the concrete end post, with the latching eye bolts in place, within the above deflection

limitations. It was also designed to span between the two concrete end posts without the latching
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eye bolts but with no deflection limitation. Swing gate details are shown on Plates S73-S79A.
Roller gate details are shown on Plates S49A-S51A and S55A-S58A. Refer to Appendix C,

Volume III, for floodgate structural analyses.

38.  Cofferdam. The geotechnical report in Appendix A contains the cellular cofferdam

analysis.

39.  Cathodic Protection and Corrosion Control. With respect to cathodic protection for steel

sheetpiling, all steel sheetpiling will be bonded together to obtain electrical continuity, and no
corrosion protection measures will be provided. Cathodic protection can be installed in the future
if the need arises. The sheetpiles will be bonded together with No. 6 reinforcing bar welded to
the top of each sheetpile. Flexible jumpers insulated with cross-linked polyethylene will be -
welded or brazed to adjacent sheetpiles at the monolith joints 3 in. below the bottom of the
concrete. As for corrosion control, all exposed ferrous metal components will be either
galvanized, painted with a vinyl paint system, or will be stainless steel. Cellular cofferdam
sheetpiles were made of corrosion-resistant steel, which also was coated for protection with

C200 coal tar epoxy.

METHOD OF CONSTRUCTION

'40.  Method of Construction. Construction of the I-wall type floodwall will be accomplished

by grading the existing ground, placing berms as necessary, driving sheetpiling to the required
depth, and constructing the I-wall as required. Construction of the T-wall type floodwall will
be accomplished by grading ihe existing ground, driving sheetpiling and prestressed concrete
piles, and constructing the T-wall as required. Construction of the cofferdam was accomplished
by driving sheetpiling to the required depth, and constructing the cofferdam as required.
Construction ‘of floodgates will be accomplished by prefabrication and installation on-site.
Sheetpile installation and pile driving operations, as well as other construction operations, will
cause vibrations which may affect nearby structures, pavements, and underground utilities.

Paragraphs 60-62, Appendix A, provide applicable geotechnical guidance.
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ACCESS ROADS

41.  Access Roads. Access for construction will be by road and water. Almonaster Avenue
on the north side of the project, France Road on the west, and various roads entering the
terminal from France Road are available. Access by water is available from the IH-NC. The
construction contractor will be required to obtain access roads from the Port in coordination with

tenants and to maintain and repair them as may be necessary.

RELOCATIONS

42.  General. Existing facilities requiring relocation for this project include, but are not
necessarily limited to, the following: drainage facilities, portions of two buildings, and a pump
station at the MECO site. New drainage facilities will be installed, and the portions of the

buildings and the pump station will be removed.

REAL ESTATE REQUIREMENTS

43,  General. In that the entire alignment of the new floodwall is located within the property

owned by the Port of New Orleans, no real estate requirements are anticipated to accommodate

the project.
AFFECTED ENVIRONMENT

44.  General. A general environmental evaluation has been made based upon available data
and observable factors at the site of the proposed floodwall alignment. The evaluation is not a
full environmental impact assessment as it excludes soil, air, and water investigations, cultural

and/or archaeological surveys, etc.
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45. Existing Uses and Condi\tions. Presently, the terminal, manufacturing plant, and bulk
storage areas are east and north of the existing floodwall to be relocated, south of the Interstate
Highway I-10, and west of the IH-NC. Within the impact area, land use is in industrial and
commercial use as warehousing or outdoor storage area. No archaeological or historically
significant structures are evident. The remaining area is unused open land which is proposed
by the Port as a future ship berth. That portion of the site is presently a grassed area with little
vegetation and has been preloaded with river sand in anticipation of future development. Flora
and fauna within the site proper and along the proposed construction zone are relatively
insignificant as the area is highly urbanized in industrial use. The vegetation is basically scrub
vegetation (volunteer willow, myrtle, and grasses). Soil characteristics were not determined (by
contract), and the hydrology is basically tidal. Existing as well as past industrial activity has
minimized terrestrial flora, fauna, and habitat. No sampling of aquatic biological features was

obtained.

According to information provided by the Louisiana Department of Environmental Quality,
Planning and Assessment Section, the IH-NC from the Mississippi River Lock to Lake
Pontchartrain is defined as Water Quality Segment 041501. Present uses as defined by DEQ for
this segment are primary contact recreation, secondary contact recreation, and wildlife
propagation. The segment is assessed in terms of degree of support as fully supported but
threatened. Suspected sources of effluent include industrial discharges, other discharges, and
storm sewers. Suspected causes include salinity/total dissolved solids/chlorides, pathogen

indicators, oil, and grease.

In Area 1, Pump Stations P2-P5 have been upgraded to increase capacity. For Area 2, on-site
runoff has been directed to the collection pond behind the cofferdam closing Slip 3, where Pump
Station P6 discharges the runoff into the IH-NC. Previously, each tenant was responsible for
the quality of runoff from its respective site. With runoff from Area 2 channeled to the
collection pond, the monitoring system for tracking runoff may require revision through

coordination between the Port and its tenants.
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46.  Environmental Impact. According to field review as well as communications with
representatives of the Louisiana Department of Wildlife and Fisheries, no critical, sensitive, or
endangered species or habitat exist in the project area. No additional impact to existing water
quality or present uses is anticipated. On occasion, water in the collection pond may be detained
over extended periods of time. Temporary turbidity will occur during construction on the
waterside of top-of-bank during bank slope degrading/backfilling. Applicable preventive
measures to minimize runoff during construction will be required. Also, because of
modifications to on-site drainage patterns, site-specific spill plans will require revision. Periodic

monitoring of water quality in the collection pond is also a future consideration.

Because ambient air quality will be impacted only during construction by emissions from
construction equipment, no significant impact on air quality is anticipated. According to
representatives of the Louisiana Department of Culture, Recreation, and Tourism, no historical
or archaeologically significant evidence exists within the project area; therefore, no impact is
anticipated. No impact to existing noise levels other than temporary construction activities will
occur as a result of this project. Because no changes in industrial uses are anticipated as a result
of this project, no impact to the surrounding community is anticipated and no relocation is
required. As a heavy commercial and industrial site, on-site aesthetics normally are not a
significant consideration. However, construction of the floodwall at Elev. +15.0 ft. N.G.V.D.
will enclose the site visually blocking previous site lines in some instances. No significant

‘problems are anticipated. The Port will post appropriate warning designations where required.

47.  Summary of Environmental Findings. No significant environmental impact is anticipated
from the implementation of tile proposed project. However, three items of significance have
been identified. First, a 404 permit will be required to address dredging and disposal
requirements resulting from construction activities. Previously designated disposal areas are
proposed for reutilization. Based upon previous port projects, no wetland impacts are
anticipated. Second, individual tenant spill plans and respective monitoring systems will require
review and possible revision as a result of hydrologic modifications to the drainage system from
implementation of the project. Coordination by the Port is required. The third issue relates to

water quality conditions that may accumulate in the collection pond. Water quality there may
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need to be monitored periodically for compliance with State water quality standards. Because
collection and discharge of drainage into and from the pond is anticipated to be relatively
frequent, significant water quality problems in the pond are not expected. However, without
pre-construction modeling and testing, positive conclusions are not available. Should dissolved
oxygen levels require improvement during periods of minimal rainfall activity, aeration may be
a consideration for the future. A U.S. Army Corps of Engineers Section 404 permit application
or a separate permit application to DEQ for water quality compliance certification may be

needed.
COORDINATION WITH OTHER AGENCIES
48.  General. Coordination has been carried out with the following agencies: (1) Orleans
Levee District, (2) New Orleans District of the U.S. Army Corps of Engineers, (3) Office of
Public Works of the Louisiana Department of Transportation and Development, and (4) New
Orleans Public Belt Railroad.
ESTIMATE OF COST
49.  General. The anticipated construction cost is approximately $12.6 million.
SCHEDULE FOR CONSTRUCTION
50.  General. Plans and specifications have been submitted on schedule. This will allow for

contract bid and award by Spring, 1998. One bid package will be issued, with the bidder having
the option to bid the reach north of the cofferdam, the reach south of the cofferdam, or both.
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OPERATION AND MAINTENANCE

51.  General. Upon acceptance of the completed project, the Orleans Levee District will be
responsible for operation and maintenance of the completed floodwall, including floodgates.

Estimated annual operation and maintenance costs are as follows:

I New System: 8,762 feet with 8 floodgates.

a. Floodwall Maintenance. Consists of inspecting, grass mowing, and $8,500
wall cleaning and maintenance, approximately 1.7 mi., 4 times/year.

b. Floodgate Operation. Consists of operation 4 times/year. $5,000
c. Floodgate Maintenance. Consists of inspection and maintenance $4.500

4 times/year.
Subtotal $18,000
20% Contingency _3.600
TOTAL ANNUALIZED COST  $21.600

II. Existing System to be Taken out of Service: Approximately 8,300 feet with 3
floodgates. (Costs based on criteria for new system)

a. Floodwall Maintenance. $8,300
b. Floodgate Operation. $2,160
c. Floodgate Maintenance. | $1.980

Subtotal $12.,440
20% Contingency 2.488
TOTAL ANNUALIZED COST  $14.928

II1. Based on these O&M cost estimates, the Orleans Levee District will realize a
30% increase in O&M costs between the two systems, primarily due to having
five additional gates in the new system.
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RECOMMENDATIONS

52.  Recommendations. It is recommended that this design memorandum be approved as the

basis for preparation of plans and specifications for the design works described herein.
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