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DEPARTMENT OF THE ARMY

NEW ORLEANS DISTRICT. CORPS OF ENGINEERS
P.O. BOX 60267
NEW ORLEANS. LOUISIANA 70160-0267

REPLY TO
ATTENTION OF:

CELMN-ED-SP 11 August 1988

MEMORANDUM FOR: Commander, Lower Mississippi Valley Division,
ATTN: CELMW-ED-TD

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, High
Level Plan, Design Memorandum No. 19 - General Design, Orleans
Avenue Outfall Canal

1. The subject design memorandum is submitted for review and

approval, and has been prepared generally in accordance with
the provisions of ER 1110-2-1150, dated November 1984.

2. A summary of the current status of the Clean Water Act,
endangered species, EIS, and cultural resources investigations
is as follows:

a. There is no deposition of dredged fill material into
waters of the U.S. associated with the tentatively selected
plan; therefore, no Section 404(b){(1) Evaluation is required.
However, if the alternative plan of parallel protection is
chosen, a Section 404(b)(1) Evaluation must be prepared and
an application for a Water Quality Certificate must be made.

b. Based on studies and investigations at this stage of
design, the proposed action is not likely to jeopardize the
continued existence of any endangered species or result in
the destruction or adverse modification of the critical habitats
of such species.

¢. A final EIS for the barrier plan for the subject project
was filed with CEQ on 17 January 1975. A final supplement
to this EIS was filed with EPA on 7 December 1984. An
Environmental Assessment addressing both the butterfly valve
and parallel protection alternatives was mailed to the public
in July 1988.

d. The project area includes an existing levee corridor
on Post-1930 reclaimed land and the artificial channel of the
Orleans Avenue Canal. ©No cultural resources are recorded in
the vicinity of the proposed work.



CELMN-ED-SP

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, High
Level Plan, Design Memorandum No. 19 - General Design, Orleans
Avenue Outfall Canal

3. In accordance with LMVED-TS letter dated 5 February 1981,
this report has been reviewed by the District Security Officer.
There were no comments to be incorporated in the report.

4. This report was scheduled to be submitted to LMVD by
31 July 1988. This delay will not cause a delay in the start
of construction.

5. Approval of the report and project plan as a basis for
establishing the Federal cost-sharing for the parallel
protection plan is recommended. Approval of local interests
design plans for incorporation in the Lake Pontchartrain
Louisiana and Vicinity Hurricane Protection Project as a
"betterment" is also recommended.

Encl(16 cys, fwd sep) FREDERIC M. CHATRY
Chief, Engineering Division

FOR THE COMMANDER:
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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO. 19 - GENERAL DESIGN
ORLEANS AVENUE OUTFALL CANAL

PROJECT AUTHORIZATION

1. Authority.

a. Public Law. Public law 298, 89th Congress, 1st Session,
approved 27 October 1965, authorized the "lake Pontchartrain, Louisiana,
and Vicinity," hurricane protection project, substantially in accordance
with the recommendations of the Chief of Engineers in House Document
No. 231, 89th Congress, 1st Session, except that the recommendations -of
the Secretary of the Army in that document shall apply with respect to
the Seabrook lock feature of the project.

b. House Document. The report of the Chief of Engineers dated
.4 March 1964 printed in House Document No. 231, 89th Congress, 1st '
Session, submitted for transmission to Congress the report of the Board
of Engineers for Rivers and Harbors, accompanied by the reports of the
District and Division Engineers and the concurring report of the
Mississippi River Commission for those areas under its jurisdiction.
The report of the Board of Engineers for Rivers and Harbors stated:
"For protection from hurricane flood levels, the reporting officers find
that the most suitable plan would consist of a barrier extending
generally along US Highway 90 from the easternmost levee to high ground
east of the Rigolets, together with floodgates and a navigation lock in
the Rigolets, and flood and navigation gates in Chef Menteur Pass;
construction of a new lakeside levee in St. Charles Parish extending
from the Bonnet Carre Spillway guide levee to and along the Jefferson
Parish line; extension upward of the existing riprap slope protection
along the Jefferson Parish levee; enlargement of the levee landward of
the seawall along the 4.1 mile lakefront, and construction of a
concrete~capped sheetpile wall along the levee west of the Inner Harbor
Canal in New Orleans."

c. BERH Recommendation. The report of the Chief of Engineers
stated: "The Board (of Engineers of Rivers and Harbors) recommends
authorization for construction essentially as planned by the reporting
officers...I concur in the recommendation of the Board of Ehgineers for
Rivers and Harbors." ‘

2, Purpose and Scope. General design of the Lake Pontchartrain High
Level Plan, Orleans Parish Lakefront levee, was presented in Design
Memorandum (DM) No. 13. The plan, assumed no barriers in- the Chef
Menteur and Rigolets Passes, recommended the least costly method of
modifying the existing lakefront levee so that a high level of
protection can be achieved. DM No. 13 did not cover the lakefront
protection at the junction of three Orleans Parish outfall canals.




This memorandum presents the essential data, assumptions, criteria
and computations for developing project plan, design and cost estimate
for protection of the Orleans Avenue Outfall Canal. The protection of
the London Avenue and Metairie Relief Canals will be addressed in future
design memorandums. Scope of this memorandum involves developing a
project plan which cost-effectively protects the Orleans Avenue Outfall
Canal from Standard Project Hurricane, SPH, as authorized under the
Public Iaw discussed in Paragraph 1. 1In conjunction with hurricane
protection, the plan must also provide optimum conditions for storm
drainage through the outfall canal into the lake..

Hurricane Protection for the Orleans Avenue Outfall Canal can be
achieved by several alternative plan concepts. One plan concept is to
provide fronting protection at/or near the lakefront end of the canal.
The fronting protection structure would have specialized gates or valves
that could be closed during a hurricane. A description of gate
requirements is detailed in a subsequent paragraph. The structure and
appurtenant floodwall would tie-in to the existing lakefront levee so
that once closed, a continuous line of protection would be achieved.
GDM Scope design details for the fronting protection plan are contained
in volume I of this three volume series. A second plan concept requires
upgrading the height of the existing 2.4 miles of parallel levees along
both sides of the canal. This plan concept would also require that the
bridges at Robert E. Lee Boulevard, Filmore Street and Harrison Avenue
be modified or floodproofed since their respective deck elevations are
below the grades required to achieve project protection. Means to
achieve positive closure at Pumping Station No. 7, located at the
southern end of the canal must also be incorporated into this plan.
Plan details for the parallel protection plan are given in Volume II.
As will be demonstrated in this report, the fronting protection plan is
the most cost effective way to provide hurricane protection; can be
designed to fully accommodate interior drainhage; and will be the least
disruptive method (from the stand p01nt of construction) to protect the
developed areas behind the levees. The local sponsor, the Orleans Levee
Board, OLB, as well as the Sewerage and Water Board of New Orleans,
SWBNO, have gone on record in support of the parallel protection plan.
It is OIB's intention to construct the major portion of the parallel
protection plan in accordance with Corps of Engineers criteria so that
the work can be incorporated into the federal project. The balance of
the work on the parallel protection plan will be funded from the 70%
contribution from the federal share of the recommended project plan.
Since the recommended Federal plan and the plan which the local sponsor
wishes to build, parallel protection, are not the same plan, this GDM
presents both plans tc GDM scope.

At the same time design details for the fronting protectlon were
being prepared by the New Orleans District, NOD, the parallel protection
plan was also being. formulated to GDM scope by the Architectural
Engineering firm, Design Englneerlng Incorporated; DEI. DEI working
under contract to the Orleans Levee Board prepared the Design Memor andum
contained in Volume II. Close coordination between DEI and NOD was .
maintained to insure that designs for the parallel protection plan
satisfied Corps of Engineers design criteria and also to insure that the



design could be incorporated into the federal project. The chain of
correspondence between the District and DEI is also attached to the
parallel protection DM to facilitate review. Not every aspect of the
parallel protection plan has been fully worked out. The aforementioned
correspondence stops as of April 1988 for purposes of printing this
report. Two remaining areas where unresolved issues remain are on the
west side of the canal from Stations 30+00 to 90+50 and north of Robert
E. Lee Boulevard on the west bank of the canal, the plan presented by
DEI call for construction of a new setback levee. NOD recommend an
I-wall in existing levee. The few remaining issues will be resolved and
results coordinated with IMVD. The estimated cost for the parallel
protection plan was prepared first by confirming the quantity take-off
from DEI's DM and then applying Corps of Engineers approved cost
estimating procedures to the line items in the design. The procedure
produces an estimated total cost for the parallel protection plan that
is directly comparable to the other plans examined in this document.

3. Local Cooperation.

a.  Flood Control Act of 1965 (Public Law 89-298). The conditions
of local cooperation pertinent to this supplement and as specified in.
the report of the Board of Engineers for Rivers and Harbors and
concurred by the report of the Chief of Engineers,are_as follows: :

"...That the barrier plan for protection from hurricane floods of the
shores of Lake Pontchartrain...be authorized for construction, ...
Provided that prior to construction of each separable.independent
feature local interest furnish assurances satisfactory to the Secretary
‘of the Army that they will, without cost to the United States:

“"(1) Provide all lands, easements, and rights-of-way, including
borrow and spoil disposal areas,. necessary for construction of the
project;

"(2) Accomplish all necessary alterations and. relocations to
roads, railroads, pipelines, cables, wharves, drainage structures, and
other facilities made necessary by the construction works;

"(3) Hold and save the United States free from damages due to
the construction works; :

"(4) Bear 30 percent of the first cost, to consist of the fair
market value of the items listed in subparagraphs (1) and (2) above and
a cash contribution presently estimated at $14,384,000 for the barrier
plan...to be paid either in a lump sum prior to initiation of
construction or in installments at least annually in proportion to the
Federal appropriation prior to start of pertinent work items, in
accordance with construction schedules as required by the Chief of
Engineers, or, as a substitute for any part of the cash contribution,
accomplish in accordance with approved construction schedules items of



work of equivalent value as determined by the Chief of Engineers, the
final apportiomment of: costs to be made after actual costs and values
have been determined;

"(5) For the barrier plan, provide an additional cash
contribution equivalent to the estimated capitalized value of operation
and maintenance of the Rigolets navigation lock and channel to be
undertaken by the United States, presently estimated at $4,092,000, said
amount to be paid either in a lump sum prior to initiation of
construction of the barrier or in installments at least annually in
proportion to the Federal appropriation for construction of the barrier;

"(6) Provide all interior drainage and pumping plants required
for reclamation and development of the protected areas;

"(7) Maintain and operate all features of the works in
accordance with regulations prescribed by the Secretary of the Army,
including levees, floodgates, approach channels, drainage structures,
drainage ditches or canals, floodwalls, seawalls, and stoplog
structures, but excluding the Rigolets navigation lock and channel and
the modified dual purpose Seabrook lock; and

"(8) Acquire adequate easements or other interest in land to
prevent encroachment on existing ponding areas unless substitute storage
capacity or equivalent pumping capacity is provided promptly, provided
that construction of any of the separable independent features of the
plan may be undertaken independently of the others, whenever funds for .
that purpose are available and the prescribed local cooperation has been
provided..."

b. Water Resources Development Act of 1974 (Public Law 23-251).
The local interest payment procedures outlined in the original
conditions of local cooperation were modified in 1974 as follows: "The
hurricane-flood protection project on Lake Pontchartrain, Louisiana,
authorized by Section 204 of the Flood Control Act of 1965 (Public Law
89-298) is hereby modified to provide that non-Federal public bodies may
agree to pay the unpaid balance of the cash payment due, with interest,
in yearly installments. The yearly installments will be initiated when
the Secretary determines that the project is complete, but in no case
shall the initial installment be delayed more.than ten years after the
initiation of project construction. Each installment shall not be less
than one twenty-fifth of the remaining unpaid balance plus interest on
such balance, and the total of such installments shall be sufficient to
achieve full payment, including interest, within twenty-five years of
the initiation of project construction." ‘

4. Project Document Investigations. Studies and investigations made in
connection with the report on which authorization is based (House
Document No. 231, 89th Congress, 1st Session) consisted of: research of
information which was available from previous reports and existing
projects in the area; extensive research in the history and records of
hurricanes; damage and characteristics of hurricanes; extensive tidal




hydraulics investigations involving both office and model studies
relating to the ecological impact of the project on Lakes Pontchartrain
and Borgne; an economic survey; and survey scope design and cost
studies. A public hearing was held in New Orleans on 13 March 1956 to
determine the views of local interests.

5. Investigations Made Subsequent to Project Authorization. 1In
December 1977, a Federal court injunction was issued stopping
construction of portions of the authorized project. The injunction was
issued on the basis that the 1975 final Environmental Impact Statement
(EIS) for the Lake Pontchartrain project was inadequate. The court
directed, among other things, that the EIS be rectified to include
adequate development and analysis of alternatives to the then ongoing
proposed action. The results of these studies are contained in a three
‘'volume report entitled "Lake Pontchartrain, Iouisiana, and Vicinity
Hurricane Protection Project, Reevaluation Study", dated July 1984. The
reevaluation report recommended a "tentatively selected" high level plan
of protection. This recommendation necessitated the preparation of the
Orleans Parish Lakefront Levee West of IHNC report and this report as
part of the Lake Pontchartrain Hurricane Protection Project, and the
engineering and envirommental studies dlscussed herein. Surveys and
studies accompllshed in preparing this GDM. include the following:

a. Alternative plan studies.to develop alternative methods of
construction required to optimize the proposed plan of protection;

b. BAerial and hydrographic surveys;

c. Soils investigations including general and undisturbed type
borings and associated laboratory investigations;

_ d. Detailed design studies for alternative plansr(including
stability analysis);

‘e. Tidal hydraulic studies required for establishing design
grades for protective works based on the latest revised hurricane
parameters furnished subsequent to project authorization by the National
Weather Service;

f. Real Estate requirements;

g. Detailed cost estimates for the proposed plan of protection
as well as alternative plans and necessary utility relocations;

h. Environmental effects and evaluations; and

i. A comprehensive public meeting for the "tentatively
selected" high level plan held on 12 April 1984.



6. Planned Future Investigations. Upon satisfactory approval of this
GDM, additional detailed Engineering Designs and Specifications will be
prepared to support construction of this project feature. The
recommended plan for the Orleans Avenue Outfall Canal hurricane
protection is based on model testing study of the butterfly valve
structure for London Outfall Canal outlet conditions. Although the
principles of operation is the same, additional site specific model
testing will have to be performed prior to the final design of the
structure.

7. Local Cooperation Requirements. The conditions of local cooperation
as specified in the authorizing laws are quoted in Paragraph 3. These
conditions are applicable to the "Barrier Plan." A post authorization
report for a "High Level Plan" recommended that assurances be amended.

A complete list of local assurance items (as amended) are set forth as
follows:

a. Provide all lands, easements, and rights-of-way, including
borrow and spoil-disposal areas necessary for construction, operation,
and maintenance of the project; and

b. Accomplish all necessary alterations and relocations to
roads, railroads, pipelines, cables, wharves, drainage structures, and
other facilities required by the construction of the project; and

c. Hold and save the United States free from damages due to the
construction works; and

d. Bear 30 percent of the first cost, to consist of the fair
market value of the items listed in subparagraphs (a) and (b) above and
a cash contribution as presently estimated below, to be paid either in a
lump sum prior to initiation of construction or in installments at least
annually in proportion to the Federal appropriation prior to start of
pertinent work items, in accordance with construction schedules as
required by the Chief of Engineers, or, as a substitute for any part of
the cash contribution, accomplish in accordance with approved
construction schedules items of work of equivalent value as determined
by the Chief of Engineers, the final apportionment of costs to be made
after actual costs and values have been determined:

COST TO ORLEANS LEVEE DISTRICT
($1,000,000's)

FIRST COST 1/ LOCAL SHARE
ORLEANS LEVEE DISTRICT
Citrus New Orleans East 112.5 33.8
New Orleans 249.1 o 74.7
TOTAL 361.6 108.5

1/ Cost to complete after October 1979; October 1981 price levels.
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e. This item has been deleted in full:

Provide an additional cash contribution equivalent to the estimated
capitalized value of maintenance and operation of the Rigolets
navigation lock and channel to be undertaken by the United States,
presently estimated at $3,816,000, the final determination to be made
after construction is complete, said amount to be paid either in a lump
sum prior to initiation of construction of the barrier or in
installments at least annually in proportion to the Federal
appropriation for construction of the barrier, and

f. ©Provide all interior drainage and pumping plants required
for reclamation and development of the protected areas; and

g. Maintain and operate all features of the project in
accordance with regulations prescribed by the Secretary of the Army,
including levees, floodgates and approach channels, drainage structures,
drainage ditches or canals, floodwalls, and stoplog structures (the
remainder of this item is deleted); and ' '

h. Acquire adequate easements or other interest in land to
prevent encroachment on existing ponding areas unless substitute storage
capacity or equivalent pumping capacity is provided promptly; and

i. Comply with the applicable provisions of the "Uniform
Relocation Assistance and Real Property Acquisition Policies Act of
1970", Public Law 21-646; and '

j. Assume the responsibility to pay its share of the
non-Federal project costs (the remainder of this item is deleted); and

k. As a minimum, adhere to the payment schedule of the deferred
payment plan, the apportionment of costs to be made as actual costs,
values, and schedules are determined. The first payment under the
deferred payment plan was due on 1 October 1976, with subsequent
payments being due on 1 October of each succeeding year, up to and
including 1 October 1990. Interest is charged on the unpaid balance
during this period at the rate of 3.225 percent per annum. Cash
contributions required subsequent to 30 September 1991 shall be computed
in accordance with the basic 30 percent requirement -stipulated in
Section 204 of the Flood Control Act of 1965, Public Law 89-298 and
House Document 231,89th Congress; and. -

1. Recognizes that subsections (b), (c), and (e) of Section 221
of the "Flood Control Act of 1970", Public law 291-611 shall apply to
paragraph (k) above. This agreement is subject to and shall become
effective upon the approval of the Secretary of the Army; and.

me. Comply with Section 601 of Title VI of the Civil Rights Act
of 1964, Public Law 88-352, that no person shall be excluded from
participation in, denied the benefits of, or subjected to discrimination
in connection with the Project on the grounds of race, creed, or
national origin.



8. Status of Local Cooperation. New agreements of assurances covering
all local cooperation requirements and a deferred payment plan for the
Barrier Plan as authorized by Public Iaw 93-251 were executed by the
Orleans lLevee District on 30 March 1976. These assurances were accepted
on behalf of the United States on 7 December 1277. BAmended assurances
for the High Level Plan were executed by the local sponsor on

29 May 1985, and accepted by the United States on 21 June 1985,

9. Views of Local Interests. The Orleans Levee District is the agency
responsible for providing local interest assurances for this feature of
the project. The plan presented herein was coordinated in detail with
the Orleans lLevee District engineering staff. Because OLB plans to
construct the parallel protection plan it has been explained by NOD that
upon higher authority approval of the Districts recommendation for
fronting protection, the Federal participation will be limited to 70
percent of the first cost for fronting protection. The lLevee District
has indicated that they intend to construct parallel protection because
even if fronting protection were built, they would be responsible for
upgrading and maintaining the lateral levees. As discussed in paragraph
2, OLB plans to design and construct the parallel protection plan in
accordance with Corps of Engineers design criteria so that the work can
be incorporated into the Federal project. The Federal share of the cost
for fronting protection will be applied to the parallel protection plan
since fronting protection will not be necessary once parallel protection
is in place. The intention and capability of this sponsor to provide
the required non-Federal contribution for this feature have been amply.
demonstrated; in fact, considerable work on other completed features of
the overall project has already been accomplished by this sponsor.

LOCATION OF PROJECT AND TRIBUTARY AREA

10. Project Location. The Orleans Parish Outfall canals segment of the
Lake Pontchartrain, Louisiana and Vicinity Hurricane Protection Project
as shown on Plate 1 is located in southeastern ILouisiana on the south
side of Lake Pontchartrain in Orleans Parish. There are three outfall
canals which transport storm water drainage from the major urbanized
areas of Orleans Parish on the east bank of the Mississippi River. The
Orleans Avenue Outfall Canal lies between the other two canals, 17th
Street Canal and London Avenue Canal. The three canals run parallel to
each other and are oriented in the north~-south direction. Plate 1 shows
the location of all three outfall canals.




PROJECT PLAN

11« General.

The need for project work at the three outfall canals in Orleans
Parish was identified subsequent to the authorization of the Lake
Pontchartrain, ILouisiana and Vicinity Hurricane Protection Project. The
adoption of more severe hurricane parameters by the U.S. Weather Bureau
necessitated upward revisions to the levee grades under that project.

The canals provide the main pumped drainage outfalls for the City
of New Orleans. As can be seen on Plate 1, the pumping stations located
on each of these canals are situated interior to the city some 2.5 to
3.1 miles from the shoreline of Lake Pontchartrain. Protection from
tidal inundation via the lake-canal connection is presently achieved by
locally constructed lateral parallel levees along each side of the
canals. The existing lateral levees along each of the outfall canals do
not meet the design height or design sectional stability required for
the Lake Pontchartrain project under either the previously authorized
Barrier Plan or the newly adjusted High Level Plan. Much of the New
Orleans Area served by the Outfall Canals is well below sea level.
Average topographic elevations in the drainage area are -6.0 ft. NGVD 1/
with some areas as low as -10.0 ft. NGVD. Although each of the outfall
canals is similar in function and appearance, the hydrologic
requirements for conveyance are quite different. This memorandum
addresses the proposed hurricane plan of protection for the Orleans
Avenue Outfall Canal only.

12. Orleans Avenue Outfall Canal.

The Orleans Avenue Canal extends about 2.4 miles from Pumping
Station No. 7 in the vicinity of I-610 to its mouth at Lake
Pontchartrain. The canal has average bottom and top widths of 100 feet
and 160 feet, respectively. The average invert elevation varies from
-6 £t NGVD at the pumping station to approximately -10.0 ft at
Lake-shore Drive. Pumping Station No. 7, located at the south end of
the canal, receives storm drainage from approximately 4,000 acres of
highly urbanized drainage area and discharges into the canal through
three branch pumps and three centrifugal pumps. The total existing
nominal capacity of these pumps is 3,250 cfs. The Sewerage and Water
Board of New Orleans expects in the future to increase the capacity to
4,550 cfs. The existing lateral parallel levees along Orleans Outfall
Canal do not have sufficient elevation to protect the city from the
Standard Project Hurricane (SPH).

The project plan presented in this memorandum recommends the
construction of a butterfly control valve type gated structure at the
lake end of the outfall canal between Robert E. Lee Blvd. and Lakeshore
Drive. The structure primarily consists of four 28 ft x 16 £t gated

1/ elevations throughout this GDM are in feet referenced to National
Geodetic Vertical Datum unless otherwise noted.
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bays. The eccentrically pinned, vertical "butterfly" gates are designed
for flow-induced operation and will automatically open or close as the
direction of flow changes. No mechanical controls are required to
operate the structure. As long as the direction of flow in the canal
is towards the lake, gates will remain open. During hurricane event,
when the lake elevation rises enough to reverse the direction of flow in
the canal, the gates will automatically close. The existing levee in
the vicinity of Lakeshore Drive will be raised to an elevation of 17.5
on the eastside and 18.0 on the westside to contain possible wave action
during SPH. The levee will be transitioned from elevation 18.0 to 13.5
along the canal about 600 feet upstream from Lakeshore Drive.

13. Special Gate Requirements.

If fronting protection is to be the recommended Federal Plan, then
the proposed structure must be designed so that it provides for maximum
latitude or flexability to accommodate interior drainage. This can only
be done if the gates on the structure are designed so that they can
rapidly respond to the movement of water in the canal. Ideally, the
gates should remain open as long as flow direction in the canal is from
the pumping station to the lake. However if a condition should develop
so that canal flow reverses and inflow from the lake occurs; then the
gates should be equipped or specially designed to sense this condition
and close. A capability to re-open when the lake stage drops below the
canal stage is also an important priority for the gate system to have.

There are two separate approaches or ways that a gate system can be
designed to achieve the above stated capability. A passive type of gate
system using conventional gates i.e. vertical lift, sector or miter can
be designed by equipping the gates with mechanical controls that are
activated by a signal from gauges placed in the canal, is one way. A
second design approach is to design an active type of gate system. An
active gate system responds directly to the movement of water, much like
the concept behind the conventional flap gated structure. 1In this GDM,
the active gate system is called the vertically pinned butterfly valve.
The butterfly valve also has a manual override which will allow the
gates to be opened or closed simply by pushing a button. Volume III,
contains the WES model study report on the vertically pinned butterfly
valve which was conducted for the London Avenue Outfall Canal. For GDM
scope designs the London Avenue model study adequately demonstrates that
the valve concept is a functional alternative for the Orleans Avenue

- outfall Canal. However, if the valve alternative were to be the plan
ultimately constructed, instead of the parallel protection plan, a site
specific model study for the Orleans Avenue Outfall Canal would be
required.

It should be noted that the fronting protection plan as conceived
herein would be operated so that the gates or valves would remain in
their open position all of the time except when a storm approaches the
Louisiana Coast. When a tropical storm or hurricane threatens, the
gates would be placed in their active operational mode.

10



HYDROLOGY AND HYDRAULICS

14. General.

Design Memorandum No. 13, General Design, Orleans Parish ILakefront
Levee West of I.H.N.C., presents the essential data, assumptions, and
computations for developing the plan design. Tidal Hydraulic criteria
applicable to the High Level Plan are provided in Appendix A of DM
No. 13. Volume IIT of DM 19 contains the model study report on the
butterfly control valve structures for the London Avenue Outfall Canal
and is reproduced herein to demonstrate the feasibility of the valve
concept.

Construction of the proposed levee/floodwall system and/or
butterfly gates will not significantly affect existing surface drainage
patterns. Minor modifications to existing area storm and sanitary
utilities are required.

15. Design Elevations.

A hydraulic analysis was performed for the Orleans Aveunue Outfall’
Canal to determine the required levee/floodwall height for hurricane
protection. Water surface profiles were coamputed by use of the Computer
Program HEC-2. For flow through the bridges, HEC-2's special bridge
routine was used. Most of the bridges are seated much lower than the
existing levee grades. Therefore, under the given sets of boundary
conditions, pressure flow or both pressure and weir flow is a common
occurrence. It was assumed bridge sites would be modified to contain
flow within the levee cross sections by constructing road gates at each
end of the bridges to form a continuous line of protection.

Information for the bridge cross sections was taken from available
as-built plans. For some bridges, however, the low cord and top of '
roadway elevations were estimated from the levee profile and field
observations. Channel cross section data was taken from the U.S. Army
Corps of Engineers survey of 1971. More recent surveys taken in 1984
were compared with the 1971 survey and little or no change was noted.
Values used for Manning's "n" were as follows:

Il

n 0. 030 main channel

0.035 channel overbank

=
i

Flow rates in the canal were based on nominal pump capacities.
Sewerage and Water Board Pump Station No. 7 consists of two 14 ft
diameter screw pumps, one 12 ft diameter screw pump, and three
centrifugal pumps. The Sewerage and Water Board has proposed additional
pumps that would increase the existing nominal capacity of 3,250 cfs by
40% to 4,550 cfs. '
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Plates 97 through 101 show profiles of the water surface elevations
for various bridge conditions with both existing and future pump
capacities. A design lake elevation of 11.5 ft NGVD was used. This is
the stillwater surface elevation of Lake Pontchartrain for the Standard
Project Hurricane. The computed water surface elevations at the
upstream side of the bridges and the respective bridge head losses are
shown in Table 1. The table shows that raising the bridge decks above
the water surface profile would result in stage reductions of less than
1/2 foot. From a hydraulic standpoint, the head losses due to the
bridge decks is not substantial for the high lake design case.

Consideration was also given to the alternative of floodproofing
the bridges over the Orleans Avenue Outfall Canal by extending the
bridge deck on either side of the roadway crossing to above the
anticipated water surface elevation in the canal. This modification
would prevent storm water from overflowing the bridge guardrails and
would keep roadway crossings open to traffic during hurricane lake
conditions. Profiles 3, 4, and 5 show the water surface profiles for
various floodproofing alternatives. The bridge head losses for each of
these alternatives are shown in Table 1. The additional head loss due
to floodproofing is small. However, floodproofing of a bridge would
cause all the flow to pass beneath the bridge deck, i.e., pressure
flow. This would cause bridge velocities to increase as shown in the
following Table 2.
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TABLE 1
Design FlowlInes and Bridge Head Losses for

High Lake lLevel (11.5 ft NGVD)

Bridge Conditions Canal |Canal Water Surface Elevations ft NGVD
Flow Lakeshore(Robert E |Fllmore |Harrison | =i=- Dralnage
cfs Drive Lee Blvd |Street [Avenue 610 Pump #7
1. Existing 3,250 11.54 11.64 11.72 11.82 11.89 11.89
Bridge Head Loss 0.04 0.07 0.03 0.05 0. 00 g
4,550 11.57 11.75 11.90 12.08 12.21 12.21
Bridge Head Loss 0.07 0.11 0.06 0.10 0.00
2. All Bridges
Raised 3,250 11.50 11.54 11.59 11.64 1.7 .7
Bridge Head Loss 0.00 0.00 0.00 0.00 0. 00
4,550 11.50 11.58 1.67 11.76 11.90 11.90
Brldge Head Loss 0.00 0.00 0.00 0.00 0. 00
3. Robert E. Lee )
F loodproofed 3,250 11.54 11.68 11.76 11.86 11.93 11.93
Bridge Head Loss 0.04 0.1 0.03 0.05 0. 00
4,550 11.57 11.85 12.00 12.19 12.31 12.31
Bridge Head loss 0.07 0.21 0.06 0. 10 0.00
4. Robert E. Lee,
Flimore &
Harrison
F loodproofed 3,250 11.54 11.68 11.78. 11.89 1.9 11.96
Bridge Head loss 0.1 0.11 0.05 0.07 0. 00
4,550 11.57 11.85 12.04 12.26 12.38 12.38
Bridge Head Loss 0.07 0.21 0.10 0.14 0. 00
5. All Bridges
F loodproofed 3,250 11.54 11.69 11.78 11.90 11.97
Bridge Head Loss 0.04 0. 11 0.05 0.07 0. 00
4,550 11.58 11.87 12.06 12.28 12.40 12.40
Bridge Head Loss 0.08 0.21 0.10 0.14 0. 00




TABLE 2

BRIDGE VELOCITY (Ft./Sec.)

Bridge Present Pump Capacity Future Pump Capacity

non-floodproofed floodproofed non-floodproofed floodproofed

Lakeshore ]

Drive 1.5 1.6 2.0 2.2
Robert E. )

Lee Blvd. 1.9 2.4 2.6 3.3
Filmore

Avenue 1.6 1.8 2.1 2.5
Harrison

Avenue 1.9 : 2.0 2.5 ] 2.8

The increase in channel velocities due to floodproofing is not
substantial and the values are within acceptable limits. Also, the
inundation caused by floodproofing would reduce the effective weight of
the bridge by about 0.6 of its weight in air and any air entrapped under
the deck would further reduce the effective weight. The horizontal
forces due to the unbalanced hydrostatic pressure, plus the energy from
the moving mass of water would increase the dynamic forces acting on the
bridge deck. The likelihood of the structure being lifted or pushed off
the abutments and piers is greatly increased. Therefore, any bridge
being floodproofed would have to be anchored to prevent this.

16. Structure Analysis.

The U.S. Army Engineers Waterways Experiment Station (WES)
conducted a hydraulic model study on the use of butterfly gates on the
London Avenue Outfall Canal. The purpose of the study was to evaluate
the proposed location for the structure and develop a gate and canal
design that would permit automatic flow-induced opening or closing of
the gates when subjected respectively to pumped flows or hurricane
surges. Tests were also conducted to evaluate the torque acting on
vertical gate shafts when subjected to various flows, wave conditions
and gate openings.

The model tests for the head losses across the structure showed
that these losses were small and considered insignificant for hydraulic
analysis. A copy of the hydraulic model study is attached as
Volume III.
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GEOLOGY

17. General.

a. Scope. The geology presented herein is based on regional and
local surface and subsurface information. It is intended to present a
general project overview of the pertinent geologic data and
interpretation.

b. Physiography and Topography. The project site is located
within the Central Gulf Coastal Plain region on the flanks of the
Mississippi River Deltaic Plain and normal to the ILake Pontchartrain
shoreline in northern Orleans Parish. Pronounced physiographic features
of the area are lakes, shorelines, canals, an abandoned Mississippi
River delta, the Mississippi River, beach ridges, marshes, and swamps.
Ground surface elevations in the vicinity vary from approximately
-10.0 feet NGVD to +20.0 feet NGVD along the crown of the mainline
Mississippi River levees. :

c. Surface Investigation. BAerial photographs, topographic maps,
and geologic maps were used in conjunction with published literature to
define the geologic setting of the project area.

d. Subsurface Investigation. Four 1-7/8 inch I.D. general type
borings and twelve 5-inch undisturbed borings were drilled, sampled, and
classified by Corps of Engineers personnel for this project. In
addition, a total of four 5—inch_borings were drilled and sampled by an
A-E contractor and classified by Corps of Engineer personnel. An
additional 52 A-E contract borings were reviewed for geologic analysis.
Twelve Corps of Engineer borings, all 4 of the joint venture borings,
and the fifty two A-E contract borings are presented on the geologic
profiles (Plates 13 through 19) in order that the most geologically
canplete interpretation is rendered. The A-E contract boring symbols
were modified to accommodate the Unhified Soil Classification System.
Individual boring depths varied from 28.5 feet to 123.0 feet and
generally encountered artificial fill, Holocene soils, and the
Pleistocene horizon. The boring data, used in conjunction with other

“available data, was the primary source for site specific geologic
foundation interpretations. (Refer to Table 3 for Corps of Engineer and
Table 4 for A-E contract boring summary) .

e. Geophysical Investigation. No geophysical methods were used at
the project site. Present refractive methods would not have delineated
the various Holocene enviromments.

18. Regional Geology.

a. Geologic Structure. The project site is located within the
Gulf Coastal Plain province. The province extends east to west from
Georgia to Texas and north to south from southern Illinois to the Gulf
of Mexico continental shelf. The central portion of the province is

15



TABLE 3

CORPS OF ENGINEERS BORINGS

DEPTH DATE
BORING NO. STA. OFFSET ELEV. SAMPLED COMPLETED
1-OUW 2+13 PS TOE W.IEV. 1.9 28.5 22 OCT 70
2-OUE " 2470 PS TOE E.LEV. -0.3 79.5 16 OCT 70
8-0UG ** 18+48 C/L W.IEV. 5.8 40.0 23 OCT 70
4-0OUE 40+53 PS TOE E.LEV. 0.9 74.5 14 OCT 70
3-0UW 40+53 C/L W.IEV. 6.9 45.0 26 OCT 70
7-0UG** 61+96 C/L, E.LEV. 9.4 50.0 22 OCT 85
5-0UE 81+53 PS TOE E.lEV. -1.0 75.5 19 OCT 70
6-0UG** 87+63 PS TOE E.LEV ~1.5 40.0 21 OCT 85
5-0UG ** 87+63 C/L E.LEV. 9.2 50.0 22 OCT 85
2-0G* 101+75 C/L CANAL -5.5 107.5 24 JUL 84
4-0UG 103+75 C/L CANAL -5.9 123.0 20 JUL 84
1-0G* 105+75 C/L CANAL 5.3 108.0 12 JUL. 84
3-00G 111487 50 'PS TOE W.IEV. 4.4 83.0 24 MAY 84
2-0UG 116+55 50 'PS TOE E.LEV. 3.7 82.5 15 MAY 84
1-0UG 116+55 C/L E.1EV. 9.0 82.5 16 MAY 84
6-0UW 119+57 25'PS TOE W.LEV. 4.6 75.0 20 OCT 70
2-0P* 123487 250 'PS TOE W.ILEV. 4.5 100. 0 15 MAR 73
1-0p* 124425 PS TOE E.LEV. 3.1 100.0 . 15 MAR 73
1-UoP 124+37 25'PS TOE W.IEV. 2.8 - 102.5 28 MAR 73
5-UL0 128+50 C/L E.LEV. 12.4

102.5 24 MAY 72

* 1-7/8" WIRELINE SAMPLES
** SAMPLED BY A-E CONTRACTOR AND CIASSIFIED BY CORPS OF ENGINEERS
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BORING NO.

-
OCWWNOWU B WN =

B DR DD R WWWWWWWWWWRNNDNMNDDNNDNMNNNIONNQGADA L@ A
U WNa_2OoOWOoNOOUWMDE WN-LOWONOUBABWNAL2AOWNOU bWN-=

STA.

4+13
4436
8+61
‘9400
14+26
14+17
18+22
18+67
24+57
24+94
27497
28+38
31+80
31+68
37+54
37+58
41+65
41+40
47+40
47+31
53+20
51+80
57497

58+44

62+88
62+73
64+27
67+33
72+40
72+22
77+27
77+24
82+90
83+01
87+34
87+26
93+97
93+67
98+52
98+08
103+37
103+37
107+69
106+80

113+33

A-E CONTRACT BORINGS

OFFSET
17 sw
23' L

5' L
23' L

4' L
4' R

5' L
24.5'L

4.5'L
2' R

4' L

24' L

2' L
28' L

2' L
24.5'L

2' L
23' L

© 1.5'L
25' L

0.5'L
25' L

1'* R
25' L

1.5'R
25' 'L

5' R
25' L

5' R
25' L

5.5'R
25' L

6' R

3.5'L

4.5'R
25' L

1.5'L

C/L

11' R

1.5'R

C/L
C/L
3'' 'L
C/L
C/L
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TABLE 4

ELEV.

9.94
-1.70
10. 04
-1.54
9.88
5. 60
9.98
-1.17
9.83
5.73
9.83
-1.27
9.83
-3.30
9.81
-1.24
9.81
-1.60
10. 01
-1.87
9.71
-4.41
9.56
-4.27
9.61
-4.27
9.06
-5.48
9.81
~5.29
9.71
-6.21
9. 26
4.70
9.16
-5.20
9.04
8. 89
9.14
9.69
9.22
9.49
9.42
9.90
9.67

DEPTH
SAMPLED

100.0
50.0
50. 0
50.0
50.0
50.0
50. 0
50.0
50.0
50.0
50.0
50.0
50. 0
50.0
50.0

100.0
50.0
50.0
50.0
60.0
50.0
50.0
50.0
50.0

100. 0
50.0
50. 0
50.0
50.0
50.0
50.0
50.0
50. 0
50.0
50.0
50.0
50.0

100.0

50.0
50.0
50.0
50.0
50.0
50.0
50.0

DATE
COMPLETED

17
21

3
19
16

21

31
19

16

21
31
19

9
20
31
20
16

28
20
16
20
27
21
12
20

31

19
27
19
31
19
2
17
31
18
1
6
1
5
31
5
31
12
31

SEPT
SEPT
SEPT
SEPT
SEPT
SEPT

AUG
SEPT
SEPT
SEPT

AUG
SEPT
SEPT
SEPT

AUG

SEPT

SEPT
SEPT

AUG
SEPT
SEPT

SEPT

SEPT
SEPT
SEPT
SEPT
AUG
SEPT
AUG
SEPT
AUG
SEPT
AUG
SEPT
AUG
SEPT
" AUG
SEPT
AUG
SEPT
AUG
SEPT
JULY
SEPT
AUG

85
85
85
85

‘85

85
85
85
85
85
85
85
85
85 -
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85



BORING NO.

46
47
48
49
50
51
52

STA.

114+05
118+76
117+92
123+77
123403
128+82
128+20

A-E CONTRACT BORINGS

OFFSET

8' R

2' R
c/L
c/L
c/L
1.5'L

4' R
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TABLE 4

(CONT.)

ELEV.

9.45

9.19

9.65
10.39
10.09
12.89
8.59

DEPTH
SAMPLED

50.0
50.0
50.0
50.0
50.0
50.0
50.0

DATE
COMPLETED

4 SEPT

JULY

6 SEPT

AUG
SEPT
JULY

SEPT

85
85
85
85
85
85
85



known as the Mississippi Embayment. The embayment is structurally
oriented in a north-south direction with its axis passing locally
through a point east of Houma, Louisiana.

The development of the embayment, an approximate 60 million year
process, is continuous with the influx of additional sediment. Tertiary
and Quaternary sediment thicknesses presently exceed 40,000 feet near
the gulf coastline. This tremendous accumulation of sediments has
caused a downwarping of the underlying basement rock resulting in the
deformation and faulting of that sediment. Such massive accumulations
are also associated with higher than normal Quaternary sediment
consolidations and stresses that also produces both regional and local
faults and structural deformations. Salt domes, diapiric formations of
deeply seated Triassic-Jurassic evaporitic deposits, have also produced
a locally faulted and massively deformed subsurface. These surficial
extrusions or near surficial intrusions usually result in large easily
mined halite and gypsum deposits. Diapiric movement appears to be
pre-Quaternary in age.

b. Faulting. A series of subsurface normal faults trending NE to
SW and W to SE are common in the area, but lack surface expression in
the immediate project area. Most of these faults, classic down to the
basin normal faults, are associated with the structural deformation of
the sedimentary deposits, resulting from differential settlement of the
subsiding sediments. Local faulting is somewhat responsible for the
north shoreline orientation of Lake Pontchartrain. As previously
stated, diapiric salt movement has caused local, generally radlal type
normal faulting.

c. General Historical Geology and Geomorphology. The Holocene
geologic history of the project area is directly related to the
developing Mississippi River. The Mississippi River was formed during
the Nebraskan stage, the first glacial advance of the Pleistocene Epoch.
Sea level at that time was approximately 450 feet below present level
due to the massive continental accumulations of ice. Subsequent to this
first glacial period, three other major cycles of continental glacial
advancement and recession occurred. These advances (waxing glaciation)
and retreats (waning glaciation) have respectively resulted in periods
of Mississippi River degradation (erosion or stream entrenchment) and
aggradation (sediment deposition or channel filling).

During the last glacial cycle (Wisconsin), the lower Mississippi
Embayment experienced a major Mississippi River entrenchment and
stratigraphic incision of older Pleistocene and Tertiary deposits. The
axis of this ancestral trench runs southeast to northwest between Baton
Rouge and Lafayette and southward through a point near Houma, Louisiana.
This orientation and location approximates the present central portion
of the alluvial valley. During this period, the various tributaries of
the Mississippi River also experienced entrenchment.

As glacial meltwaters returned to the oceanic basins, sea level

rose and eventually stream gradients decreased. Decreased Mississippi
River gradients and associated energy losses resulted in a massive
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coarse grained alluviation of the entrenched valley. A braided river
system resulted from these factors. Continued deposition of coarse
grained material within the valley directly above the incised and
formerly exposed Pleistocene surface resulted in a massive coarse grain
blanket that is now referred to as the Holocene Substratum.

As stream gradients stabilized, grain size and sediment load
decreased to such an extent that a single meandering channel, forerunner
of the modern Mississippi, formed and the braiding characteristic
ceased. A topstratum comprised of the finer grain size sediment and
representing the various deltaic and fluvial environments developed
within the Mississippi River floodplain.

ILateral and southern deltaic progradation resulted from a
meandering Mississippi River. As a result of continued meandering,
channel shifts, and massive deposition, a series of seven delta lobes
were built gulfward. The seven major courses and associated delta lobes
are presently identifiable in the region. The oldest course that can be
detected is the Sale'~Cypremort (Maringouin), which is located along the
present western boundary of the Mississippi River Deltaic Plain. The
Sale'-Cypremort was active approximately 5,500 to 4,400 years before
present. Concurrent with the abandonment of that course, the
Mississippi River shifted eastward and occupied the Cocodrie course. It
was during this period, approximately 4,600-3,500 years before present,
that the first Holocene sediments of any significance were introduced
into the study area. However, when the Mississippi River again shifted,
this time to the west to occupy the Teche course (3,800 to 2,700 years
before present), most of the residual Cocodrie Delta began to subside
and was eventually destroyed by advancing gulf waters. Continuing to
seek a shorter route to the gulf because of decreased channel gradient,
the Mississippi River again shifted eastward to occupy the St. Bernard
course. It was during this period, 2,800 to 1,700 years before present,
that maximum Holocene deposition occurred in the study area, Lake
Pontchartrain was encapsulated in its present form, and major
physiographic features of the New Orleans area were developed. The
Mississippi River, shifting briefly to the west once again, occupied the
Iafourche course from 1,900 to 1,300 years before present, and then
finally shifted eastward to occupy the Plaquemine course (1,200 to 450
years before present) and the Balize or Modern course (450 years before
present). (Refer to Figure 1, Deltaic Plain of the Mississippi River).

At present, the Mississippi River is discharging most of its
sediments near or at the edge of the continental shelf and into deep
gul fwaters. Thus, dissipation of sediment occurs over a relatively
large geographical area. Construction of flood protection levees and
major flood control projects restrains the river from migrating
laterally and prevents the previously occurring annual flooding and
associated sediment replenishment of the southeastern Louisiana
floodplain.
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When course abandonment occurs, deltaic accretion and sedimentation
ceases. These processes are then replaced by the effects of subsidence
and coastal erosion. This destructive phase is characterized by a
series of environmental changes that includes landform deformation and
shoreline retreat.

d. Regional Subsidence and Land Loss. The project area lies in a
region of active subsidence. Estimated project site rates vary from
0.33 to 0.49 foot per century (McFarlan, 1961 and Frazier, 1967).
Regional subsidence rates vary from less than 0.5 foot to greater than
5.0 feet per century. Rates of 5.00 or more feet per century are found
in the active delta to the south. The high subsidence and land loss
rates result from five major processes. They are:

(1) Tectonic
(a) Sea level rise
{(b) Basement sinking
(c) Faulting

(2) Consolidation or sediment compaction

{3) Human influences
(a) Water and hydrocarbon withdrawal
(b) Commercial activities
(c) Construction

(4) ‘VEgetative modifications
(5) Erosion

Subsidence within the deltaic plain is a natural process and is
expected to continue. The effects may be mitigated by controlled
sediment replenishment within marsh environments and areas of prior
marsh existence by such methods as breached levees, strategically placed
drainage structures, and pumping stations.

Former studies indicate that the Pontchartrain Basin is
experiencing serious shoreline retreat and land loss. Estimated
shoreline retreat is 2 feet per year within Lake Maurepas and 5.4 feet
per year within Lake Pontchartrain. Pontchartrain Basin calculations
indicate land losses of 50 to 100 acres per year. However, site
conditions indicate little, if any, erosion.

e. Earthquake History. The region is located in a stable area of
low seismicity. The Mississippi River Deltaic Plain is encompassed by
"7one 1" on the Seismic Zone Map of the United States (Figure 2). This
indicates that earthquake activity is a relatively rare event and
usually less severe than average. Resulting damage to structures or
levees in the immediate area can be expected to be minimal.

22



2

ZONE O - NO DAMAGE

ZONE 1| - MINOR DAMAGE
ZONE 2 - MODERATE DAMAGE
ZONE 3 MAJOR DAMAGE
ZONE 4 GREAT DAMAGE

F16. 2.  Selsmic Zeas Map of ihe United Stetes




The only events that are known to have produced motion in the
region were a series of New Madrid, Missouri earthquakes dated 1811 to
1812. These earthquakes were felt in the New Orleans area. However, no
direct report or geologic evidence suggests that the zone of damage
extended to the study site. A few minor quakes, having occurred in
south Iouisiana and southwest Texas, may have transmitted vibrations to
the area. Calculated ground accelerations show that the greatest ground
motions would likely occur from a major earthquake in the New Madrid
Zone of the northern Mississippi Embayment. However, none of the
calculated motions would exceed 0.05 g.

f. Groundwater. The shallow aquifers of the New Orleans area
consist of discontinuous near—-surface sands, such as former and present
Mississippi River accretionary and distributary-channel deposits. These
sands, because of quality and quantity constraints, are of little
importance as aquifers. Where present, they are capable of supplying
only small quantities of water (less than 50 gal/min).

Four deep freshwater aquifers in close proximity to the project
area are: the Gramercy (historically referred to as the 200-foot sand),
Norco (400-foot sand), Gonzales-New Orleans (700-foot sand), and the
n{,200-foot" sand. The Gonzales-New Orleans aquifer, as determined by
the Iouisiana Geological Survey, is a good source of potable water
within the New Orleans area and is presently being used in various
cooling systems in the New Orleans metropolitan area. Stratigraphically
equivalent sands upriver from New Orleans are without similar
nomenclature and are historically referred to simply as older deltaic or
pre-Holocene deposits. The project effect on the water quality or
volume per local aquifer will be minimal.

g. Mineral Resources. Several hydrocarbon reservoirs are located
in the region; however, none are presently in close proximity to the
project area.

Any future levee construction will not preclude future oil and gas
production or exploration, since directional drilling methods can be
utilized. -

Shell dredging within the confines of lake Pontchartrain would not
be affected unless borrow material is produced within the confines of
the lake. Constraints on shell dredging may be enacted to prevent any
activity near such a borrow site. Measures may then become necessary to
mitigate possible loss of resource at this site.

No other major mineral resources are presently being developed in
the area.

19. Site Geology.

a. Site Location and Description. The project is confined to
northern Orleans Parish and that portion of the levee that parallels the
Orleans Outfall Canal. This represents approximately 5 miles of levee
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improvement. The project alignment is nearly normal to the regional
geologic strike and traverses hydraulic £fill, Holocene surficial marsh
and subsurface beach, lacustrine, and marine deposits. A review of
geologic profiles A-A' through D-D' (Plates 14 and 15) details geologic
structure parallel to levee centerline. Profile AA-A'A' (Plate 17)
details site conditions parallel to canal centerline and in the area of
the proposed valve structure. Profile BB-B'B' and CC-C'C' (Plates 18
and 19) details geologic structure parallel to the valve structure

axis. Subsurface elevations at the top of Pleistocene average -65 feet,
but vary from approximately -40 to -85 feet.

Historically, the site stratigraphic sequence indicates a period of
aerially exposed Pleistocene prior to an early Holocene marine
transgression. Evidence of a gulfwater transgression and the subsequent
development of the Pontchartrain Basin is present as a locally extensive
basal bay-sound deposit. The clayey bay-sound deposit averages 20 feet
in thickness and provides parenting material for the overlying Pine
. Island Beach trend. Estimated ages of the beach and bay-sound deposits
are respectively 5,000 and 7,000 years.

Isolation of the embayment by the eastward prograding Cocodrie
Delta (4,600 to 3,500 years before present) marked the end of marine
conditions and the subsequent development of the lacustrine (lake)
environment that exists today at the northern end of the project.
Cocodrie aged deposits appear to be absent or obscured in the immediate
area. This is possibly a result of two factors: (1) the deltaic
material was eroded after abandonment and (2) the remaining material
closely resembles the overlying lacustrine and further testing would be:
necessary to differentiate.

The later prograding St. Bernard Delta, 2,800-1,700 years ago,
represented the last major period of active deltaic sedimentation within
the area. The surficial marsh deposit genesis occurred during this ‘
period of time. A further description of the marsh is forthcoming.

West of the project, marsh type deposits are found within the confines
of Lake Pontchartrain. This may be further evidence of an expanding
lake resulting from shoreline retreat. . ’

The surficial marsh veneer, 5 to 15 feet thick throughout the
project, represents the last stage of sedimentation in the area. Marsh
type sediments are a result of annual Mississippi River overbank
flooding and subsequent deposition of clay and silt size particles
landward of the natural levees.

A review of borings in the vicinity of the artificial levee
indicates that the additional overburden acts as a surcharge, in some
instances consolidating the underlying marsh deposit to less than half
the original thickness. Along the centerline of the artificial levee,
the additional loading of soil has, to a lesser extent, similarly
affected the underlying lacustrine.
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Borings north of Robert E. Lee Blvd. reveal a massive surficial 10
to 20 feet thick blanket of hydraulic fill. This fill was placed behind
the seawall during the later portion of the 1920's and the early 1930's.
The fill is an excellent base for founding structures.

Borings within the confines of the lake reveal a slightly elevated
Pleistocene surface and Holocene stratigraphic thinning. This may be
indicative of one or a combination of the following: southern
stratigraphic dip, deltaic loading, lower subsidence rates, and/or
possible normal faulting. Lake Pontchartrain bay-sound deposits are
thinner than the onshore equivalent.

b. Detailed Holocene Environmental Descriptions.

1. Bay-sound deposits are fine to coarse grain sediments
bottoming bays and sounds. Average thicknesses are 20 feet in the
project area. Reworking of the bottom portion by burrowing marine
organisms produces a mottled appearance and inclusions of materials that
are distinct from the surrounding sediment. Colors are typically light
gray to gray.

2. Beach deposits are typically fine sands with large
quantities of shells and shell fragments. The sands, generally well
sorted with few clay lenses, are well suited for founding projects.
Subsidence due to soil compaction is relatively minimal. The wedge
shaped beach deposit, found throughout the project, thins from a 40 feet
thickness at the southern end of the project to 10 feet near Ilake -
Pontchartrain. The base elevation of the deposit remains a relatively
constant -45 feet NGVD. This deposit is the remnant Pine Island Beach
trend. The beach trend developed as sand was transported westerly from
an area near Slidell.

3. Area lacustrine deposits are generally fine grained, thinly
stratified, and average 10 feet in thickness. These characteristics are
indicative of periodic deposition within a quiescent environment.
Organic remains are more prominent in the upper 5 feet. The bottom
one-third is characterized by relatively massive clays and an absence of
organics.

4. The marsh deposits are highly compressible organic soils
that typically cover 95 percent of the area. They grade vertically
downward from peat to organic clays and silts. Generally, soil
moistures exceed 100 percent, color varies from light grey to black, and
consistences vary from very soft to medium.

c. Detailed Pleistocene soil descriptions. The Pleistocene soils
are a result of both deltaic and marine deposition. They represent both
the regressive and transgressive phases and associated environments of
an earlier Mississippi River deltaic system. The soils are therefore
similar to the overlying Holocene. However, due to dessication,
Pleistocene deposits are distinguished by a decrease in moisture
contents, a stiffening of consistences, a decrease in sampling
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penetration rates, an increase in oxidized sediments, and the presence
of calcareous concretions.

d. Foundation Conditions. Representative geologic site conditions
are displayed on cross sections A-A' through D-D' (Plates 13 through
19). The massive beach deposit has greatly influenced the stratigraphic
geometry of the area. The wedge-shaped subsurface beach has prevented
an accumulation of deltaic type deposits at the southern end of the
project; thus, this area is well suited for project improvement.
However , as the beach thins northward toward Fobert E. Lee Blvd., the
foundation stability suffers due to a thickening surficial marsh and the
development of the underlying clayey lacustrine deposit. The area north
of Robert E. Iee Blvd. is relatively stable due to a general absence of
marsh deposits and the placement of hydraulic fill. Potential for
additional differential settlement, structural uplift, or need of
construction dewatering and its effect on foundation conditions must be
addressed. ' ' '

e. Future Investigations. Subsurface field investigations have
been campleted, and only occasional future investigations are )
anticipated if it becomes necessary to verify anomalous subsurface
conditions. ' : ‘ '

20. Conclusion.

Current geologic information indicates generally favorable
foundation conditions with regard to future construction. Further
addition of fill may result in increased settlement rates, due to
lacustrine and marsh soil compaction. Differential settlement may
result in areas where organic contents are extremely high and relatively
thick. Should future construction in the immediate project vicinity '
require dewatering, local settlement may occur due to oxidation of
organics and consolidation of sediment. - -
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FOUNDATION INVESTIGATION AND DESIGN

21. General. This section includes the soils investigations and
foundation design for both the valve structure plan and the parallel
protection plan. Both plans consist of I-walls, levees, and pile
supported structures. '

22. Field Exploration. A total of 16 undisturbed 5 inch diameter soil
borings was made in the project area. Borings 1-OUW, 2-OUE, 8-0UG,
4-0UE, 3-0UW, 7-0UG, 5-OUE, 5-0UG, and 6-0UG were made at the levee C/L
or protected side levee toe for the parallel protection plan below
Robert E. Lee Blvd. Borings 1-0UG, 2-0UG, 3-0UG, 1-UOP, 5-ULO, and
6-0UW were made above Robert E. Lee Blvd. for the parallel protection
plan and valve structure plan. Boring 4-OUG was made in the C/L of the
existing canal for the valve structure plan. The individual logs of
these 16 undisturbed borings are shown on Plate 20 through 35. A total
of 4 general type borings (1-0G, 2-0G, 1-0P, and 2-0OP) were taken using
a 1 7/8 inch ID core barrel or a 1 3/8 inch split spoon sampler.
Borings 1-0G and 2-0G were made in the C/L of the existing canal. The
locations of the undisturbed and general type borings are shown oOn
Plate 12A. The boring logs are shown on Plates 36 through 38. Fifty
two borings taken by A-E's for the Orleans Levee Board were used in
conjunction with the COE borings in the foundation design. Twenty six
of the borings were made with a 5 inch diameter Shelby Tube sampling
barrel and twenty six of the borings were made with a 3 inch diameter
Shelby Tube sampling barrel. The locations of borings taken by the A-E
are shown in Figure 1 of Appendix A, Volume II. The boring logs are
also contained in Appendix A of Volume II. ' )

23. Laboratory Tests.

a. COE. All samples obtained from the borings were visually
classified. Water content determinations were made on all cohesive soil
samples. Unconfined Compression (UC) Shear Tests, Atterberg and grain
size analyses were made on selected samples of cohesive and granular
soils, respectively. Water content determinations, (UC) test results
and the Dqg determined from grain size analyses are shown adjacent to
the logs on the boring profiles presented on Plates 20 through 35.
Unconsolidated-Undrained (Q), Consolidated-Undrained {(R), and
Consolidated Drained (S) Shear Tests and Consolidation (C) Tests were
made on representative soil samples obtained from the undisturbed
borings. Liquid and plastic limits were obtained on the. undisturbed
cohesive test specimens. These tests are summarized on the boring logs
shown on Plates 20 thru 35. The individual shear strength data sheets
are shown in Appendix B. ‘

b. A-E. Laboratory tests consisting of natural water content,

unit weight, and either Unconfined Compression (UC), Unconsolidated
Undrained (Q), one point or three point Shear Tests were performed by
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A-E's on samples obtained from the A-E borings. Liguid and plastic
limit tests were made on selected samples. Laboratory test results are
shown in Appendix A, Volume II. (UC) tests, one point and three point
(Q) tests in silts and sands were not plotted on the design shear
strength profiles.

c. Design shear strength parameters are shown on Plates 39

and 40.

24. Design Problems. The principal problems to be resolved were as
follows:

a. Structural excavation slopes, cantilever and braced sheetpile.

b. Dewatering and hydrostatic pressure relief required to
construct the structure in the dry.

c. The stabilities of the final slopes of the closure levees and
approach levees.

d. Bearing pile lengths and subgrade reaction data for the valve
structure, T-walls, and floodgates.

e. Underseepage for the valve structure, pervious fill levees
north of Robert E. Lee Blvd., T-walls and buried beach sand underlying
the south end of the project.

f. Limited R/W along the canal. On the east side of the canal,
the R/W is limited by parks. On the west side of the canal above Robert
E. Lee Blvd., the R/W is limited by buildings and park land. Below
Robert E. Iee Blvd., the west levee toe had been degraded and replaced
by a soil supported, reinforced concrete retaining wall and Orleans
Avenue in 1965. The wall retains as much as 6 feet of earth fill.

g. Deep seated analyses and construction sequence of the T-walls.

25. Lateral Earth Pressure. Backfill adjacent to the structure on the
west side will consist of a sand wedge to relieve lateral earth
pressure. At rest coefficients (ky) of the backfill materials were used
t6 determine the lateral earth pressure against the structure. For sand
backfill, a lateral earth pressure coefficient of 0.5 was used for
design. For clay backfill, a lateral earth pressure coefficient of 0.8
was used for design. At the east side of the structure, a shell closure
with an at rest Coefficient of 0.4 was used for design. Total unit
weights were used above water, and submerged unit weights below the
water. The lateral earth pressure diagrams for the construction,
operating, and dewatering cases are shown in cross sections on Plate 66-
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26. Construction Dewatering and Hydrostatic Pressure Relief. To build
the structure in the dry and insure stability of the structure
excavation during construction, hydrostatic pressure relief will be
provided in the pervious layers beneath the structure excavation area.
Temporary piezometers will be installed in the pervious layers to
monitor the pressure during dewatering and pressure relief period. The
method of lowering the groundwater is to be left to the construction
contractor with performance specifications being prepared on an
"end-result" basis. The specifications will allow the use of wells,
sumps, pumps, etc., as well as wellpoints. Theé dewatering system
presented on Plate 67 is for cost estimating purposes and for use in
evaluating the adequacy of the contractor's proposed hydrostatic
pressure relief system.

27. Underseepage and Hydrostatic Pressure Relief.

a. Underseepage.

1. Valve Structure. A steel sheet pile cutoff will be used
beneath the structure to provide protection against hazardous seepage.
The location and penetration depth of the sheet pile cutoff wall are
shown on Plate 6. Analyses were performed by lane's Weighted Creep
Ratio Method. The weighted creep distance was calculated as the sum of
the vertical creep path distance plus one-third the horizontal creep
distance. Lane's weighted creep ratio is the ratio of the weighted
creep distance to the maximum differential head. The calculations are.
presented in Appendix B. The sheet pile cutoff of El. -25.0 NGVD under
the structure, was extended into the west levee closure as recommended
by EM 1110-2-1913. For the east levee closure, the sheet pile tip
penetration from the I-wall stability analysis was extended to El. -25.0
NGVD due to the shell embankment section. Analyses were performed by
Harr's Method. :

2. B/L Sta. 90450 to the Lakefront Levee Eastside. The sheet
pile tip penetrations from the I-wall stability analysis were extended
due to the silt and sand layers shown in the levee embankment sections.
Analyses were performed by Flow Net.

3. B/L Sta. 29440 to B/L Sta. 90+50 Westside. The tip
penetration of the sheet pile cutoff wall beneath the T-walls were
computed using Harr's Method. Analyses are shown in Appendix B.

4. B/IL, Sta. 2+44 to B/L Sta. 29+40 Westside. The tip
penetration of the I-wall stability analysis checked. The analysis
utilized Harr's Method and is shown in Appendix B. '

b. Hydrostatic Pressure Relief.

1. B/L Sta. 90+50 to Lakefront Levee. Six piezometers were
installed by the Orleans Levee Board's A-E in 1985 at the locations and
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elevations shown in Table 5. Three of the piezometers are located at
approximately Sta. 113+80. The piezometer readings are shown in
Apppendix B. The gage and piezometric readings indicate that the
pervious strata are connected to the Orleans Avenue Outfall Canal. A
gradient was determined from the piezometric readings and used to
compute a piezometric headline for a S.W.L. of 11.6 NGVD. The design
piezometric headline was used in the stability analysis and uplift
analysise. The stability analyses and uplift analyses indicated that a
hydrostatic pressure relief system would not be required.

2. B/L Sta. 0+00 to B/L Sta. 50+00. The buried beach sand is
highest between B/L Sta. 0+00 to B/L Sta. 50+00. The A-E installed
three piezometers at approximately B/L Sta. 18+10. The piezometer
readings are shown in Appendix B. The piezometer readings do not
indicate that the buried beach sand is connected to the Orleans Avenue
Outfall Canal. The piezometer readings indicate that the gradient
slopes upward away from the canal, which may indicate a source in the
lagoons or subsurface drainage system of City Park. Piezometers
installed by the COE in 1970 and subsequent readings in 1971 also
indicate that the buried beach sand is not connected to the Orleans
Avenue Outfall Canal. The piezometers on the west side of the canal
show that the hydraulic gradient from the east side continues to drop on
the west side of the canal. The. COE piezometers have become inoperative
due to vandalism. Gage readings, piezometer readings, and locations are
shown in Appendix B. A small test . section in the 17th Street Outfall
Canal was dredged to expose the buried beach sand to the canal.
Piezometers were installed around the test section and readings were
taken before and after dredging. There were no significant changes in
~the piezometer readings due to dredging. The data from the test section
will be included in the 17th Street Outfall Canal GDM. Based upon a 100
year rainfall in City Park (El. +0.5) and hydraulic gradients from the
piezometric readings, a design piezometric headline of El. -3.0 was
computed. The design piezometric headline was used in stability
analysis between Sta. B/L 0+00 and Sta. 90+50.

28. Pile Foundations.

a. Ultimate compression and tension pile capacities versus tip
elevations were developed for 12" and 14" square prestressed concrete
piles, timber piles, and HP 14x73 steel H piles plates 41 through 47.
Overburden stresses were limited so that the maximum resistance in the
sands would be less than 2.0 ksf (Reference Seabrook Lock Design
Memorandum No. 2-Detailed Design). Soil design parameters are shown on
Plates 39 and 40. Values of cohesion, soil to pile frictional
resistance, and lateral earth pressure coefficients for compression and
tension used to compute pile capacities are shown in Tables 6, 7, and
8. The results of design pile loads versus tip elevations for cost
estimating purposes are based on applying a factor of safety of 2.0 in
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compression and tension. Pile capacity curves for the T-wall from B/L
Sta. 22440 to Sta. 23+40 and B/L Sta. 29+40 to Sta. 90+50, Plates 42,
437 and 44A neglect pile capacities above the critical slip plane. The
HP 14x73 steel H pile capacity curves plate 45 neglect the pile capacity
above the critical slip plane for the braced wall.

b. During construction, test piles will be driven and load tested
in the project area. The results of pile load tests will be used to
determine the length of the service piles.

TABLE 5
Piezometer B/L Sta. Location : Elevation in Feet NGVD
Tip Riser Ground
P-1 18+08 9.3 (Levee C/L) -21.3 11.7 9.7
pP-2 18+11 33.4 (Levee Toe) -17.5 2.5 0.5
P-3 18+21 191.1 (L.S. Levee C/L) =19.0 1.0 -1.0
P-4 - 113440 8.5 (Levee C/L) -11.5 12.5 10.5
p-5 113+38 24.9 (Levee Toe) - 9.6 7.4 5.4
P-6 113+46 196.8 (L.S. Levee C/L) -11.6 5.4 3.4
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TABLE 6

CONCRETE PILES

Q-Case S-Case
g K K. N Ny 0 K. K Ne Ng J.
Clay 0°1 0.7 9 1.0 0° 23° 1 0.7 0 10.5 23°
silt 15° 1 0.5 12,9 4.4 15° 30° 1 0.5 0 22.5 30°
Sand 33° 1.25 0.75 O 22,5 33° 33° 1.25 0.75 0 22.5 33°
TABLE 7
TIMBER PILES
Q-Case S-Case
g K K No  Ng g K K N Ng ¥
Clay 0° 1 0.7 9 1.0 0°: 23° 1 0.7 O 10.5 23°
silt 15° 1 0.5 12,9 4.4 15° 30° 1 0.5 0 22,5 30°
Sand 33° 1.25 0.75 O 22,5 33° 33° 1,25 0.75 0 22.5 33°
TABLE 8
STEEL H-PILES
Q-Case
g Ko , Ke N Ny $
Clay 0°1 0.7 9 1.0 0°
Sand 33° 1.25 0.5 O

- 33

22,5 23°



c. The settlement of the valve structure is estimated to be
between 0 and 0.3 ft. based on consolidation in the first Pleistocene
horizon. Differential settlement between 0 and 0.3 ft. will occur since
the structure overlies the existing levee and the existing Orleans
outfall Canal.

d. Subgrade moduli curves for estimating lateral restraint of the
soil beneath the structure and pile supported T-walls are shown on
Plates 41 through 47.

29. Shear Stability.

a. Construction Slopes - Valve Structure. All stability analysis
into the excavation utilized piezometric headlines two to three feet
below the ground surface. The excavation plan is shown on Plate 5.
Stability was determined by the IMVD Method of Planes analysis and based
upon a minimum factor of safety of 1.3 with respect to the design shear
strength. The borings used to develop a design shear strength profile
for the valve structure are shown on Plate 40. nly shear strength
tests below elevation ~53.0 NGVD were used from borings 6-OUW, 2-0UG,
5-ULO, 1-U0P, and 38. The borings used to develop a design shear
strength line for B/L Sta. 90+50 to the lake are shown on Plate 40. A
mass stability analysis was made for the centerline of the levee into
the excavation as shown on Plate 71. Plates 68 and 72 show stability
analyses relative to the excavation for the cantilever wall and braced
wall for the 50 year hurricane stage of 9.0 NGVD. .The stability
analysis for the temporary protection levee of El. 10.0 NGVD into the
excavation is shown on Plate 69. The elevation of the temporary levee
is equal to the existing levee that will be degraded. Plate 70 shows
the stability of the existing east levee into the dredged bypass ’
channel. A construction low water elevation of -2.0 NGVD was used.

b. Final Slopes.

1. Structure and Vicinity. The stability of the approach
levees, east closure levee, and west closure levee was determined by the
method of planes analysis. These sections are shown in plan on Plate 4.
The method of planes analysis was based on a minimum factor of safety of
either 1.3 or 1.5 with respect to the (Q) design shear strengths. The
factor of safety of 1.5 applies to stability of the levees into-the
approach channels. The stability analysis for the west levee into the
approach channel is shown on Plate 74. The approach levees north and
south of the structure have the same embankment section, but the north
approach levee has an I-wall in the embankment. Section C-C (Plate
73) shows a stability analysis of the north approach levee to the
protected side. The stability analysis of the east and west closure
levees were made for three different stillwater levels. Case 1 is for a
high level lake elevation of 11.6 NGVD and a protected side canal water
elevation of 2.0 NGVD. Case 2 is for a lake elevation of 7.0 NGVD and
protected side canal water elevation of -5.0 NGVD. Case 3 is for a
lower water elevation of =5.0 NGVD in the lake. Section I-I, (Plate 78)
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is a stability analysis of the east closure levee for Case 1. Section
J-J (Plate 79) is a stability analysis of the east closure levee for
Case 2. Section K-K (Plate 80) is a stability analysis for the east
levee closure for Case 3. The factor of safety of 1.3 applies to the
stability of sections I-I, J-J, and K-K of the east levee closure.
Section L-L (Plate 81) is a stability analysis for the east closure
levee into the north approach channel for a Case 3 water elevation.
Section M-M (Plate 82) is a stability analysis for the east closure
levee into the south approach channel for Case 2 water elevation.
Sections F-F and G-G on Plates 75 and 76 are stability analyses for the
west closure levee into the south approach channel for Case 1 and Case 2
water elevations. Section H-H (Plate 77) shows a flood side stability
analysis for the west closure levee into the north approach channel for
a Case 3 water elevation.

2. Parallel Protection Plan. The stability of the levees along
the Orleans Avenue Outfall Canal from the lakefront levees to the
pumping station was determined by the method of planes analysis. The
method of planes analysis was based on a minimum factor of safety of 1.3
with respect to the (Q) design shear strengths. Plates 56 through 59
show flood side and protected side stability analyses for the existing
levee from B/L Sta. 90+50 to the lakefront levees for both the east and
west sides. Maximum levee sections with minimum ground elevations were
used in the stability analyses. The clay layer between El. -8.0 NGVD to
El. -20.0 NGVD from the shear strength design profile B/L Sta. 90+50 to
the lake was replaced by a silt layer from B/L Sta. 104+00 to the lake.
For B/L Sta. 0+00 to 90+50, shear strengths from the borings shown on
the design shear strength plate were used to develop a design shear
profile for the east levee centerline. The levee toe shear strength
profile for the east and west side, B/L Sta. 0+00 to 90+50, was
developed from the borings shown on the design shear strength profile.
The shear strengths from borings 3-OUW, 8-0UG, 6, 10, and 34 were used
to develop a shear strength profile for the west levee centerline, B/L
Sta. 0+00 to 90+50. The west levee has a crown elevation varying
between El. 4.5 NGVD and El. 6.0 NGVD, with no landside toe but an earth
supported retaining wall, while the east levee crown elevation varied.
between El. 9.0 NGVD and El. 10.0 NGVD. Plates 48 through 55 present
protected side and flood side stability analyses for I-wall in levee
sections from B/L Sta. 0+00 to 90+50 east side. The existing levees
were degraded to maintain the alignment of the existing flood
protection. The section for B/L Sta. 64+00 to 90+50 East minimizes the
amount of protected side fill. The section was requested by OLB to
reduce the impact on the existing trees. Plates 60 and 61 show
stability analyses for the I-wall in levee from B/L Sta. 2+44 to 29+40
west side except B/L Sta. 22+80 to 23+40 where a T-wall will be used.
Orleans St. will be raised 1.5' at the toe of the levee and will slope
down to the existing drainage ditch. At Sta. 22+80 to 23+40 Orleans
St. elevation dropped significantly; therefore a T-wall was used.

Plate 63, B/L Sta. 29+40 to Sta. 50+00 is the most critical flood51de
stablllty analysis for the T-walls from B/L Sta. 29+40 to Sta. 20+50.

As shown on Plate 65A, a temporary sheetpile cofferdam will be driven to
allow construction of the T-walls. The existing floodwall will be
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degraded. The shear stability safety factor for the temporary sheetpile
wall of 1.09 is considered sufficient since it is above the existing
safety factor of 1.02 at EL. -33.0 for a 50-yr stage.

30. I-Walls. The required penetration of the steel sheet piling below
ground surface was determined by the method of planes using an "S" shear
strength of C=0 and 0=23° for the clay strata, and 0=30° and C=0 for
silts. "Q" case design strengths are based on data shown on Plates 39
and 40. The factors of safety were applied to the design shear
strengths as follows: O developed = arctan (tan 0 available/factor of
safety). Using the resulting shear strengths, net lateral soil and
water pressure diagrams were developed for movement toward each side of
the sheet pile. With these pressure distributions, the summation of
horizontal forces was equated to zero for various tip penetrations, and
the overturning moments about the tip of the sheets were determined.
The required depth of penetration to satisfy the stability criteria was
determined where the summation of the moments was equal to zero. The
following is sheetpile wall design criteria for hurricane protection
levees: : :

O—-Case
F.S. = 1.5 with water to SWL
F.S. = 1.25 with water to SWL and waveload
F.S. = 1.0 with water to SWL + 2 ft. freeboard
S—-Case
F.S. = 1.2 with water to SWL and waveload (if applicable)

If the penetration to head ratio is less than about 3:1, it is
increased to 3:1 or to that required by the S-Case, F.S. = 1.5,
whichever results in the least penetration. The SWL is used to
calculate head for penetration to head ratio.

a. Floodwalls. Cantilever floodwalls will provide protection from
B/L Sta. 0+00 to 90+50 east side. B/L Sta. 2+44 to 29+40 west side, and
B/L Sta. 90+50 to the lakefront levees for both sides as shown on Plates
83 through 90A. The east and west levee closures for the valve
structure will have cantilever floodwalls.

b. Construction Floodwalls. A cantilever floodwall, Plates 94 and
95, will be used to transition from the braced wall to the existing
levee embankment for the Cofferdam of the valve structure excavation.
The cantilever floodwall shown on Plate 93 will provide temporary flood
protection during construction of the T-walls from Sta. 29+40 to 90+50
west side. The same sheet pile will be reused; therefore, only the
critical section between Sta. 64+00 and 90+50 was presented. '
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c. Approach Channel Wingwalls. The cantilever walls are being
placed in the channel slope with little or no material being retained as
shown on plate 4. The cantilever walls were checked for stability which
required little sheet pile tip penetration. The sheet piles were also
checked for axial load capacity. The loads on the sheet pile are the
concrete cap and on
the east side the shell closure section. The elevations shown for the
approach walls are based on a F.S. = 3.0 for pile capacity and for
settlement. Sample calculations are shown in Appendix B.

d. Braced Walls. A sheet pile braced wall with HP 14x73 steel
H-pile anchorage (Plate 96) will provide flood protection for the
excavation during construction of the structure. The natural ground
next to the braced wall was lowered until the critical wedge for shear
stability was at the wall. The sheet pile was extended through the
bottom of the sand stratum to cutoff seepage. '

31. T-Walls. A deep seated analysis utilizing a 1.3 factor of safety
incorporated into the soil properties was performed for various
potential failure surfaces beneath the T-walls. The analyses are shown
on Plates 62, 64, and 66 for Sta. 29+40 to 90+50 west side. The
summation of horizontal driving and resisting forces results in a value
that is positive indicating that the load on the base must be equal to
or greater than the load on the failure critical surface. The base of
the T-walls was lowered until the at-rest force equaled or was greater
than the positive unbalanced load on the critical failure surface.
Iateral earth pressure diagrams for the T-walls are shown in Appendix B.

32. Levee Settlements. The following settlement estimates were based
on theoretical analysis. The settlement of the east levee closure is
estimated at 0.75 ft. The settlement at the east levee and valve
structure interface is estimated at 0.25 ft. No consolidation is
expected at the interface of the valve structure and west levee closure;
however, shrinkage of the fully compacted backfill will result in

0.2 ft. of settlement. The estimated settlement of the west levee
closure is 1 ft., which is primarily shrinkage of the backfill. The
estimated settlement of the west approach levees to the valve structure
is 2 ft. The west approach levees, with a 10 ft. crown width and net
El. 10.0 NGVD, will be constructed over the existing construction levee
of 4 ft. crown width and crown El. 10.0 NGVD. Sample calculations are
shown in Appendix B.
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DESCRIPTION OF PROPOSED STRUCTURE AND IMPROVEMENTS

33. Butterfly Valve Structure.

The proposed structure is based on the theory of a self-opening and
closing, vertical, eccentrically pinned, butterfly gated structure. The
butterfly gates would remain open during pumping of the interior
drainage to the lake as long as the water level in the outfall canal
exceeded that on the lake side of the structure (Plate 2) and close only
when an incoming surge created a water level greater than that in the
outfall canal on the pumping station side of the structure. This would
permit continuous operation of the pumping station during a hurricane
and reopening of the gates when the water level in the outfall canal
downstream of the pumping station during a hurricane and reopening of
the gates when the water level in the outfall canal downstream of the
pumping station exceeded that on the lake side of the control structure.
In the open (trimmed) position, the axis of each gate would be 12
degrees from the center line of each gate bay (Plate 9). During a surge
flow, the eccentricity of the pin and the 12-degree offset (trim) would
induce closing of the gates. The structure will provide (4) 28' x 16'
openings with the sill at elevation -10.0.

The structure will consist essentially of four reinforced concrete
gate bays supported by prestressed concrete piles, reinforced concrete
approach aprons supported by untreated timber piles, and reinforced
concrete capped sheet pile approach guide walls. The machinery house,
which serves as part of the flood protection above elevation 8.5, will
be located over the gates. Each gate bay will be provided with slots
for needle beams and needles so that the gate bays can be dewatered for
repair or painting of the valves. Protection against seepage under the
structure will be provided by steel sheet pile cutoffs extending to EL.
-25.0 under the structure as well as under each approach apron. See
Plates 4 through 12 for details.

34. Channel Closure.

A combination shell embankment with I-wall will close the existing
channel after completion of the structure. The shell embankment will

have a 10-foot crown at elevation 7.5 I-wall will be constructed in the
embankment crown to elevation 13.6 (net) (see Plates 4 and 6).

35. Floodwall.
I-type floodwalls will be provided at the following locations:

a. Sta. 0400 West W/L to Sta. 20+84.51 West W/L. This floodwall
is on the west bank of the Orleans Avenue Canal. At Sta. 0+00 W/L, the
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new floodwall will tie into the new butterfly valve structure, and at
Sta. 21+34.51 West W/L, it will tie into the existing Lakefront levee
system (see Plates 2 and 3).

b. Sta. 2+07 East W/L. to Sta. 24+95.17 East W/L. This floodwall
follows the east bank of the Orleans Avenue Canal. At Sta. 2+07 East
W/L, the new floodwall will tie into the new channel closure, and at
Sta. 24+95.17 East W/L, it will tie into the existing Iakefront levee
system (see Plates 2 and 3).

36. Butterfly Valve Operating Machinery.

a. The machinery is designed for automatic and manual gate
operation. In the automatic mode the gate is powered by the water
hydraulic forces acting on the gate. 1In this mode the machinery acts as
a dampner and shock absorber. Damping time will be field adjustable and
accomplished with two hydraulic cylinders and a set of parallel
adjustable nonpressure compensated and pressure compensated flow control
valves. The nonpressure compensated flow control valves will provide
for low pressure damping, below 200 psi, while the pressure compensating
valves will provide for a control rate of damping above a system
pressure of 200 psi.

b. Manual operation of the gate is accomplished by powering the
damping cylinders with a hydraulic power unit consisting of a hydraulic
pump driven by an electric motor. In this manner approximately 417 to
513 Kip-Ft of torque can be imparted to the gate at the hinge for
swinging the gate in either direction. '

c. Incorporated with the machinery is a ‘'spring. The spring is
designed to assist the gate's closing forces generated by tidal flow
from the lake into the canal by providing the gate with a preliminary
closing torque of approximately 10 Kip-Ft when the gate is fully open
and lesser torques as the gate moves towards the closed position.
Because the opening forces due to drainage pumping is approximately 20
to 25 Kip-Ft the spring loading will not increase the head across the
structure.

37. Gate Bearings.

The pintle will be a spherical bearing. The ball will be stainless
steel and the bearing will be a high lead bronze such as ASTM B584-932.
The top bearing or hinge will be a commercially available spherical
roller bearing.

Plate 12 illustrates the machinery layout and the design of the
hinge and pintle. ;
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38. Drainage Facilities and Utility Lines.

There are no known drainage facilities or utility lines which will
be affected by the project plan.

39. Method of Construction.

Construction will begin with the cantilever wall, the H pile braced
wall and excavation of the bypass channel. The braced wall and
cantilever wall will be constructed to a 50 year hurricane occurrence.
The temporary dike will be constructed to the existing levee elevation.
Spoil from the bypass channel will not be suitable for the temporary
dike. The temporary dike will be constructed with excess material from
the existing levee. The water within the wall area can be pumped down
to El -5.0 NGVD without degrading the existing levee. For normal water
conditions the water can be completely pumped out of the excavation and -
a dewatering system installed with excavation no lower than El -5.0
NGVD. Once the dewatering system is complete, excavation can proceed to
El -15.0 NGVD. When the structure is completed, the east closure area
within the braced wall will be excavated to El.-9.0 NGVD. The east
closure I-wall will be driven between the structure and the braced-
wall. The braced wall and cantilever wall will be removed and the
structure flooded. The remaining east closure section will be
completed. The west closure levee will be completed and a temporary
dike will be enlarged to a permanent levee section.

40. Cathodic Protection and Corrosion Control.

a. Cathodic Protection for Steel Sheet Piling. All steel sheet
piling 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 sheet piles will be
bonded together with a No. 6 reinforcing bar welded to the top of each
pile. Flexible jumpers insulated with cross-linked polyethelene will be
welded or brazed to adjacent sheet piles at the monollth jOlnts 3 .inches
below the bottom of the concrete.

b. Corrosion Control. The steel butterfly gates, corner plates,
and all ferrous metal components which are not galvanized or stainless
steel will be coated with a palnt system consisting of a zinc rich epoxy
primer and two coats of coal tar epoxy as required for corrosion
control .

ACCESS ROADS

41. Access Roads. Vehicular access to the project site is available
via many roads. Major thoroughfares which provide access to the project
area are Lakeshore Drive and Robert E. Lee Boulevard, Marconi Boulevard
on the east and General Haig on the west Traverse the site.
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SOURCES OF CONSTRUCTION MATERIALS

42. Sources of Construction Materials.

a. Concrete.

1. Quantities and gualitiés.

Structural Concrete 28 Day* Compressive
Feature Quantity Strength (psi)
Cast-in-Place Stab Slabs 149 CY 2,500
Other Items 4,843 CY 3,000
Precast Concrete Piles, 14x14 22,200 LF 5,000
Needles - _ 3,000
Needle Girders - 3,000

*90 days if pozzolan used

2.  Environmental Conditions. The concrete will not be
subjected to any critical environmental or functional conditions.

" 3. Specification Requirements. Concrete construction will be
specified using CW-03301, entitled "Cast-in-Place Structural Concrete"
as a guide. Because of the nature of local aggregates, low alkall
cementitious materials will be specified.

4. Commercial Ready Mix. Ready mix concrete meeting the
requirements of this project and produced from batch plants meeting the
guidelines of Cast-in-Place Structural Concrete (CW-03301) is available
from several area ready mix companies. '

5. Sand and Gravel. For this project, 3/4"™ and 1 1/2" or 1"
nominal size aggregate will be used. Several area sources are capable
of furnishing sand and/or gravel meeting ASTM quality and ASTM or
Iouisiana State Department of Transportatlon and Development gradatlon
requirements. :

b. Other Materials.

1. Rip-Rap. Stone is available from Corps approved sources- in
Arkansas, Missouri, Kentucky and Illinois for the 460 tons of rip-rap
needed. '

2. Shell. The 9,720 cubic yards of clam shell required can be

provided by at least three local suppliers from adjacent Lake
Pontchartrain. '
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RELOCATIONS

43. General. Under the authorizing law, local interests are
responsible for the accomplishment of "...all necessary alterations and
relocations to roads, railroads, pipelines, cables, wharves, drainage
structures and other facilities made necessary by the construction
work,..+". There are no relocation requirements for the recommended
butterfly valve plan.

REAL ESTATE REQUIREMENTS

44. General. All right-of-way needed to construct the project plan
(fronting protection) are currently with in the existing Orleans Levee
Board right-of-way and/or canal bottoms. No additional rights-of-way
are required for the project plan. Since the Orleans Levee Board
intends to build parallel protection plan, there will be additional
rights-of-way needed. Acquisition of the addition rights-of-way are
solely the responsibility of the Orleans Levee Board. Additional
right-of-way requirements for the parallel protection plan are shown in
Volume IT.

COORDINATION WITH OTHER AGENCIES

45. General. As previously mentioned, the.State of Louisiana,
Department of Public Works, was appointed project coordinator for the
State by the Governor of Louisiana. This agency has functioned to
coordinate the needs, desires, and interests of state agencies and the
Corps of Engineers. The Orleans Levee Board has provided the local
cooperation for this feature of the hurricane protection project. The
project plan presented herein will be used to establish the limits on
cost sharing that the Federal Govermment will contribute towards
construction of the parallel protection plan. This position has been
explained to the engineering staff and representatives of the Levee
Board. The Levee Boards funding for parallel protection has been based
upon this cost sharing premise. The entire Lake Pontchartrain Hurricane
Protection Project, including this project feature, has been discussed
at numerous public and private meetings since - its authorization. Such
meetings have been held before regional, state, local, community,
social, and educational organizations and have served generally to
inform the public of the proposed works, to explain project functions,
‘and to solicit the public coordination required for input to the Draft
Supplemental Environmental Impact Statement (DSEIS) of the Lake:
Pontchartrain project as a whole. The Environmental Assessment (EA) for
work on the Orleans Avenue Outfall Canal was provided to the Public in
July 1988. A copy of the EA and the finding of no significant impacts
(FONSI) is contained in Appendix A of this report.
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AFFECTED ENVIRONMENT

46. Introduction.

The Orleans Canal runs from a pumping station near Interstate
Highway 610 north to Lake Pontchartrain, a distance of 2.6 miles (see
Plate 1). On the west side, the southern 1.8 miles are bounded by a
levee topped with a concrete I-wall. The rest of the canal is bounded
by earthen levees. Five bridges cross the canal. Orleans Avenue lies
immediately adjacent to the levee right-of-way on the west; houses line
the west side of the street. Marconi Drive parallels the canal on the
east side, varying in distance from 150 feet to 500 feet from the
levee. City Park property is immediately adjacent to the levee
right-of-way on the east side. The Lakeshore Linear Park lies on both
sides of the canal near the lake. BAny borrow material required for the
project would be obtained from Corps approved borrow sites in the Bonnet
Carre Spillway.

47. Biological.  The predominant vegetation on the levee is perennial
grasses. Plants along the additional right-of-way include perennial
grasses, herbs, ornamental shrubs, and pines, hackberries, and oaks.
Due to regular mowing and human disturbance, the levee and surroundimj
terrestrial habitat does not provide significant wildlife habitat.
There is some use of shrubs and trees by squirrels and songbirds. Some
marsh grass lines the canal on the inside of the levee, covering
approximately 2 acres. No threatened or endangered species or their
~critical habitat exist in the project area.

Water quality in the canal is poor. Dissolved oxygen is often low
and the sediments contain traces of heavy metals and pesticides. Due to
the poor water quality, the canal itself is of low value as aquatic
habitat for fishery resources with species such as mosquito fish,
mullet, gar and blue crabs predominant. The nearshore lake waters
adjacent to the mouth of the canal provide habitat of moderate value for
nursery and feéding of some estuarine dependent commercial and sport
fish and shellfish. Benthos in the canal and nearshore lake consiSts»of
snails, Rangia clams and worms. This canal and nearshore area are used
as feeding and resting areas by terns, gulls, egrets and occasional
ducks. :

48. Recreation. Recreational opportunities abound in the vicinity. As
described above, 2/3 of the canal is bounded by green spaces with an
esthetically pleasing mixture of grass, oaks, and pines. These trees
add to the scenic beauty and provide shade for various recreational
activities. The levee on the east side provides a green backdrop
screening the view of the neighborhood beyond. The levee is used by
joggers,. walkers, bird-watchers, bicyclists, and some fishermen. The
adjacent parks provide areas for field sport activities, picnicking, and
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similar activities. The New Orleans Recreation Department operates the
Gernon Brown Memorial Recreational Center adjacent to the levee at
Harrison Avenue. This building is used for indoor games, recreation,
and community activities.

49. Cultural. The project area includes an existing levee corridor on
post-1930 reclaimed land and the artificial channel of the Orleans
Avenue Canal. No cultural resources are recorded in the vicinity of the
proposed worke. '

50. Noise. The background noise levels for the project area are
approximated to range from 70 DBA in the project reaches located in
residential areas on the west side south of Robert E. Lee Blvd. to

50 DBA in the quieter park like residential areas north of Robert E. ILee
Blvd. and in City Park itself.

Edward Hayne Elementary School lies just west of the floodwall at
Harrison Avenue.

ENVIRONMENTAL EFFECTS .

51. Biological Impacts.

a. Butterfly Valve Alternative.

Structure placement and associated dredging would result in the
loss of 3 acres of marginal benthic habitat through burial. Sessile and
slow moving organisms such as mollusks would be lost. Fish are mobile
enough to avoid impacts. Temporary displacement of other benthic and
aquatic life would occur during cofferdam placement. Turbidity would
increase, thus decreasing primary production and increasing oxygen
demand. - Resuspension of contaminated sediments in the water column
could occur during construction.

The terrestrial impacts associated with the alternative are minimal
and would involve the loss of approximately 0.13 acres of developed
green space adjacent to the Orleans Avenue canal. Impacts resulting
from the placement and handling of the dredged material removed from the
canal bottom could potentially be sources of pollution if not contained
in a properly secured site. :

b. .Parallel Protection Alternative. "

Approximately 15 acres of low value wildlife habitat including 162
trees (45 of which are oaks) would be impacted by degrading, earth
moving and shaping operations. The new levee would provide habitat
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similar to the existing levee. The loss of mature trees would remove
them from the ecosystem until the replacement trees mature. The new
levee would provide habitat similar to one existing levee. Ten young
oaks would be planted for every mature tree taken. Three young pines
would replace each mature pine. In addition, approximately 2 acres of
marsh grass and associated fishery habitat would be affected by
degrading and upgrading the existing levee. Runoff during construction
would slightly increase turbidity in the canal and the amount of
airborne dust in the project area. Once the levee becomes vegetated,
this impact would be eliminated.

52. Endangered Species Impacts.

No endangered or threatened species or their critical habitat would
be impacted. Resource agencies have been contacted and concur.

53. Recreational Impacts.

a. Butterfly Valve Alternative.

Construction of the cofferdam and the structure would interrupt the
minimal fishing and crabbing activities that occur in the bayou mouth.
Noise during construction could disrupt bird-watching activities
temporarily. The completed structure would have essentially no impact
on recreation.

b. Parallel Protection Alternative.

All use of the five miles of earthen levee would be disrupted
during construction. Once the protection is completed, there would be .
only 0.8 miles of earthen levee remaining (north of Robert E. Lee Blvd.
and west of the canal). Once revegetated, this levee would support
recreational activities similar to those occurring now, although on a
levee that is about 5 feet higher than the present levee. The remainder
would be floodwall. This floodwall would restrict pedestrian access to
the water along most of the canal. :

54. Esthetic Impacts

a. Butterfly Valve Alternative Impacts
Construction would temporarily incfease_noise and dust in the
area. The compléted structure would be relatively small and its

esthetic impacts minimal.

b. Parallel Protection Impacts

Increasing the height of the levee, replacing levee with floodwall,
and replacing floodwall would cause significant impacts to the esthetic
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environment, including temporary noise and dust during construction.
The loss of 162 trees would be an adverse impact until the replacement
trees reach maturity. The soft, green visual effects of the earthen
levee would be replaced by a more harsh visual barrier where the
floodwalls are constructed. The harsh aspect could be softened by a
textured surface treatment.

55. Cultural Impacts.

a. Butterfly Valve Alternative.

No impacts to significant cultural resources are anticipated and no
cultural surveys are warranted. !

b. Parallel Protection Alternative.

No impacts to significant cultural resources are anticipated.
Therefore, no cultural resource survey is warranted.

56. Noise Impacts.

a. Butterfly Valve Alternative.

Installation of this structure would require several construction
stages including pile driving, backfilling, slab construction and
finishing work.

The greatest source of noise will be the pile driving activity.
This construction activity would be performed in-a non-continuous
fashion for approximately 108, 10-hour days.

The greatest exposure would be encountered in the park adjacent to
the construction. Exposure levels here would range from 95-105 DBA.
This level of noise intrusion would interfere with passive recreation
such as pleasure walking, picnicking, and bird watching, etc. 1In
addition, some interference with oral communication could be expected
near the construction site.

Residences within the project area would be exposed to piledriving
noise levels which range from 77 dBA to 95 dBA for 108 days depending on
the distance from the source. Approximately 4 homes would be exposed to
89-95 dBA, 11 homes to 83-89 dBA and 48 homes to 77-83 dBA. These are
exterior noise levels and therefore interior noise exposure should be
less.

Construction workers would have protective hearing devices. Since
construction would take place during daylight hours, sleep interference
should occur only for napping children and day sleepers. Noise affects
many bodily functions (heart rate, respiratory volume, digestive
secretions, hormonal secretions, etc.). If prolonged, the construction
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noise levels could produce significant physiological damage. However,
the relatively short duration of the noise should prevent such problems
from occurring. The noise would definitely be highly annoying to
inhabitants of the 63 residences within 400 feet of the actual work
site. During the time the noise was higher than 85 dBA, it would be
difficult to hold a conversation within the impacted house and
recreational areas. '

The remaining construction activities including slab construction
(72 days) backfill operation (10 days) and finishing work (10 days)
produce heightened noise levels ranging from 63-95 dBA. Four home would
be exposed to 76-95 4BA, 11 homes to 70-89 dBA and 48 residences to
63-83 dBA. Again these are exterior noise levels, therefore the
interior exposure to noise would be much less.

b. Parallel Protection Alternative.

This method of construction results in increases in noise levels
produced from degrading and upgrading existing levees with higher
floodwalls. The noise levels expected for the proposed construction
would range from 95-105 dBA when measured 50 feet from the center of the
noise source. One green space and portions of Haney Elementery School-
sould be exposed to noise levels ranging from 95-105 dBA. Approximately
168 residences would be exposed to noise levels ranging from 77-95 4BA.
The level of noise with the majority of the houses (183) being exposed
to 77-83 dBA. BAmbient noise level for the area is 50-70 dBA.

Therefore, during construction, the noise levels would increase a
maximum of 35~45 dBA above ambient. This level of increase is not
expected to significantly interfere with residential activity since most
of the work will be done during daylight hours and exposure levels
inside the homes would be further reduced.

COMPLIANCE WITH ENVIRONMENTAL LAWS

57. General.

An Environmental Assessment and unsigned FONSI will be prepared'and
circulated for public comment. Compliance with the Endangered Species
Act has been achieved. Cultural compliance has been achieved.

If parallel protection is chosen, no Section 404(b)(1) Evaluation
or CZM Consistency Determination would be necessary. If the butterfly

valve alternative is chosen, both of these documents would need to be -
prepared. : :

47



ALTERNATIVE PLANS CONSIDERED °

58. Introduction.

Several alternative plans are available to accomplish hurricane
protection of the project area. The plans include the following:

a. Parallel Protection: The parallel protection plan includes
floodwalls along each bank of the Orleans Avenue Canal from the
lakefront to the Pumping Station No. 7.

During the development of this design memorandum, this plan was
considered in detail. This plan provides for upgrading the existing
earthen levees along both sides of the outfall canal, to contain the SPH
within the canal. This involves supplementing the existing levee with
I-type and T-type floodwalls where feasible. The floodwall would tie
into the existing lakefront levee at the lakefront and cross the canal
in front of Pumping Station No. 7 at the south end of the canal.

There are five bridges across the canal between the lake and the
pumping station. As part of the parallel protection plan, two
sub-alternatives are available for hurricane protection at three of
these bridge locations. The Interstate 610 bridge has sufficient height
to clear the proposed parallel protection and Lakeshore Drive will
remain outside of the levee system. Table 10 contains a summary of
estimated cost for the parallel protection plan. Itemized costs are
contained in Appendix C.

1. Roller-Type Floodgates: Provide roller-type steel
floodgates at each end of the bridge crossings. These gates will tie
into the proposed levees and/or floodwalls and will be closed during a
hurricane event, thus shutting-off all traffic across the outfall canal.

Estimated cost of the parallel protection plan with roller-type
floodgates at all four bridge locations is approximately $1,000,000 1less
costly than the floodproofing plan. Costs for the road gates are
detailed in Appendix C. : :

2+ Bridge Floodproofing: Flood proofing of bridges across the
outfall canal was investigated by the A-E firm of Design Engineering
Inc., consultants for OLB. Based on the A-E's investigations, estimated
cost for floodproofing the bridges, including contingencies, E&D, and
SsA, is $2,000,000. The comparative cost of the parallel protection
plan, supplemented by the bridge floodproofing, is estimated at
approximately $42,500,000.

From a hydraulic standpoint, the option of floodproofing the
bridges does not pose any problem, as the velocities through the bridge
 waterways are small (ranging from 1.5 to 3.3 ft/sec). The SWBNO favors

the parallel protection plan with bridges modified to contain water in
the canal. They maint&@in that this plan does not restrict or impair
their ability to provide storm drainage during rainfall events
concurrent with hurricane-related high elevations in the lake.
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TABLE 9

LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
ORLEANS OUTFALIL CANAL

SUMMARY FIRST COST PARALLEL PROTECTION
(OCT 88 Price Levels)

Cost

Acct. No. Item Description Amount
11 1 HARRISON AVE. TIE-IN STA. 36+14.85 TO STA. 37+14.85 32,483
2 | FILMORE AVE. TIE-IN STA. 63+77.7 TO STA. 64+51.7 26, 982

3 ROBERT E. LEE TIE-IN STA. 91+22.25 TO STA. 91+21.25 54,307

4 REACH W~6 I-WALL STA. 91+15. 16 TO STA. 91+82 | 30, 354

5 REACH W-6 I-WALL STA. 91+82 TO STA. 118+87 715, 360

6 REACH W-7 I-WALL STA.‘118+87 TO STA. 124+87 215,751

7 REACH E-6 I-WALL STA. 91+21.25 TO STA. 91+84.58 50, 275

8 REACH E-6 I-WALL STA. 91+84.58 TO STA. 118+67 963, 748

9 REACH E-7 I-WALL STA. 118+67 TO STA. 124+67 242,822

10 REACH E-7 I-WALL STA. 124+67 TO STA. 128+67 173, 743

11 * REACH E-1 I-WALL STA. 2+42 TO STA. 3+65 49, 869

12 | * REACH E-1 I-WALL STA. 3465 TO STA. 36+14.85 883,820

13 | * REACH E-2 I-WALL 37+{4,85 TO 44+04 & 44+74 TO 50+00 425,546

14 * REACH E-3 I-WALL STA. 50400 TO STA. 63+77.75 | 557,711

15 . | * REACH E-4 I-WALL STA. 64+51.7 IO.STA. 90+22. 25 1,306,412

16 * REACH W-1 I-WALL STA. 2+40 TO STA. 3+62 | 112,317

17 . | * REACH ﬁ—1 I-WALL STA. 3+62 TO 22+80 & 23+40 TO 29+40| 1,795,254

18 * REACH E-2 T-WALL STA. 44+04 TO STA. 44+74 64,119

19 | * REACH W-1 T-WALL STA. 22480 TO STA. 23+40 107,785

20 | * REACH W-2 T-WALL STA. 29+40 - 36+28.35 &

37+00.35 - 50400 4,147,959

21 * REACH W-4 i—WALL STA. 50+00 TO STA. 63+76.76 2, 187,785
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TABLE 9 (Cont'd)
LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
ORLEANS OUTFALL CANAL
SUMMARY FIRST COST PARALLEL PROTECTION
(OCT 88 Price Levels)

Cost

Acct. No. Item Description Amount
11 22 * REACH W-5 T-WALL STA. 64+54.7 TO STA. 90+14.66 5,404,370
23 PUMPING STATION T-WALL TIE-IN | 100, 709
24 MOB AND DEMOB 60,000
25 ENVIRONMENTAL PROTECTION 20,000
SUBTOTAL $19,729, 488
26 PUMPING STATION MODIFICATION 170,530
27 PUMPING STATION COFFERDAM 258, 500
28 | HARRISON AVENUE BRIDGE 385,073
29 FILMORE AVENUE BRIDGE 436,090
30 ROBERT E. LEE BRIDGE 531,874

02 31 UTILITY RELOCATIONS:
a) 30"‘DIA. WATERLINE AT STA. 44+50; $5,000/SIDE 10, 000
b) 0.H. POWERLINES AT STA. 4+50,37+20,50+50; $3450 ea 10,350
01 32 | LANDS AND DAMAGES ID NO. 80616 TOTAL $ 9,367,000
SUBTOTAL, CONSTRUéTION ‘ $21,531,904
~25% CONTINGENCIES 5,368,096
TOTAL CONSTRUCTION (R) 26,900, 000
ENGINEERING & DESIGN (fzgi). 3,200,000
SUPERVISION & ADMIN. (ioyt) 3,000,000
OCT. '88 COST , TOTAL COST (R) $42, 500, 000

* Denotes Phase I and Phase II Construction
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Regarding the option of providing roller-type floodgates versus
floodproofing the bridges, OLB, along with the City Planning Commission,
are totally opposed to closing-off the bridges during hurricane events
(as envisioned with roller-type gates at bridge crossings). OLB's A-E
has prepared designs for structural modifications of these bridges to
contain flow within bridge waterways during hurricane events. A copy of
an August 26, 1986 letter from the City of New Orleans Department of
Streets insisting that the bridges over the canal "remain open at all
times" is reproduced in Appendix A. DEI's response to the letter is also
included in Appendix A.

The parallel protection plan is favored by the SWBNO. Although it
has potential operational advantages over the butterfly valve structure,
it is not recommended as the project plan. The cost associated with
this plan is several times higher than the recommended project plan.

b. Miscellaneous Gated Structures at Lakefront: The overall
concept and principal of the gravity drainage structures with different
types of gated structures is the same as the project plan. The
following type of structures were considered:

1. Vertical Lift-Gated Structure: The feasibility of a
lift-gated structure was investigated. The structure can be designed
with monitoring equipment capable of detecting significant flow:
reversals at the structure and activating gate closure. Manual override
capability can also be incorporated in the system. This alternative has
an advantage over the project plan. There are several prototype
facilities available whereby the design and reliability of such a
structure does not need to be verified through model studies. Estimated
cost for the vertical lift-gated structure is approximately $9,300, 000.
From an aesthetic standpoint, this plan does not appear favorable+ The
structure would protrude well above the surrounding area and will appear
to be out of harmony with adjacent lakefront appearance or character.
Itemized cost estimates for the vertical lift-gated structure are given
in Appendix C.

As discussed above, although an electronic monitoring and control
system can be designed for automatic activation, the system would
require constant maintenance and validation. The level of confidence of
the automatic system operation under the dynamic conditions of a
relatively rare standard project hurricane event, is questionable.
Invariably, to be safe, a predetermined set of conditions for closing
the gates will have to be established and agreed upon. SWBNO does not
favor any such pre-arrangements. They are adamantly against any plan
which has the potential to reduce their pumping capability. Due to a
combination of several of these factors, this alternative is not
recommended as the project plan.

2. Sector-Gated Structure: The possible use of a sector-gated
structure was investigated. A monitoring and control mechanism, as
discussed under the above option, can also be used for this type of
structure. This type of structure is aesthetically less objectionable
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than the vertical lift gates. No extensive superstructure is required
for housing the gates and machinery. From a hydraulic standpoint, flow
characteristics are good under a wide range of discharges. Head loss
can be kept to a minimum. Considering the operation of these gates
during hurricane events, the reliability of the automatic motoring and
control mechanism is considered similar to the above alternate.
Consequently, pre—determined gate closure conditions will have to be
established and agreed upon, making this an undesirable alternative for
SWBNO. Due to the relatively large size of each gate, potential failure
of the control mechanism during gate closure. operation could leave the
city vulnerable to flooding. Rough order of magnitude cost of this
alternate is $14,900,000, significantly higher than the project plan.
Based on these factors, this alternative is not recommended as the
project plan. Itemized cost estimates for the sector—gated structure’
are contained in Appendix C.

3. Vertical Lift-Gated Structure with Fiap Valves: The
alternate of vertical 1lift gates with built-in flap .valves was also
considered.

In theory, this alternate appears feasible under the conditions
when the lake level starts rising and the lift gates are closed prior to
the lake reaching the SPH elevation. The flap valves could allow flow
into the lake provided the effective head on the canal side is higher
than the lake side. In theory, this could help improve the pumping
efficiency at the south end; however, flap valves will be rendered
inactive when the water elevation on the lake side reaches hurricane
stage or is higher than the canal side elevation. At that point,
functionally, this alternative would be identical to any of the gated
structure alternates. It should be mentioned that the pump efficiency
is somewhat "self-adjusting" by virtue of the fact that tailwater ‘stages
will go up as pump efficiency decreases. It appears: that the .
"gelf-adjusting” aspect of the pumping system may make the reduction in
pumplng capacity a minor factor.

From an operational standpoint, this alternate is less attractive
than the project plan. Under the project plan, as long as the lake side
elevation is lower than the canal side without gate closure, flow should
continue towards the lake, serving the same function as the flap valves.
The remaining tangible factors for comparison between this alternate and
the project plan are the reliability, aesthetics, local acceptability,
O&M requirements, and costs. When compared with the project plan, this
alternate is not favorable, and was not selected as the project plan.

c. Gravity Drainage Structure with Supplemental Pumping at
lLakefront: Use of the floodgates at the lake end of the canal in
conjunction with auxiliary low-head pumping station was considered to be
a possible solution for land side flood protection after the gate’
closure.. A rough order of magnitude cost of this alternate was also
developed. The SWBNO has expressed strong opposition to this concept.
"Their prime concern is that from an operational standpoint, the "tuning"
of discharge between existing pumping station and the auxiliary pump
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would be hard to achieve. In the event that the stations should become
‘'out of synchronization, instabilities in flow could result in
undulations in water surface profile, causing damage to the station.
Due to strong local opposition, no further consideration was given.

d. U-Shaped Reinforced Concrete Channel: This alternate would
replace the existing canal with a U-shaped concrete channel, with no
structure at the lake end. From a functional standpoint, this alternate
is similar to the alternate of Parallel Protection, which was ruled out
due to excessive cost. A rough order of magnitude cost of this
alternate is well over $100,000,000. Due to obvious cost reasons, this
alternate was ruled out without further considerations. '

e. Replacement of Existing Pumping Station with a New Station at
Lakefront: Estimated first cost of this alternate is approximately
$160,000,000. Due to reasons cited above, this alternate was ruled out
in the initial phase of this report development.

59. @Plan Selection.

The task of providing hurricane protection for the outfall canals
present some unique problems. On the one hand, the highly urbanized
area to be protected is low~lying and must depend on the pumping
stations for storm drainage for all rainfall events. On the other hand,
hurricane protection demands full closure of the lakefront side of the
canal during the standard project hurricane event. 1In the process of
plan formulation, practically all conceivable alternatives were
considered. Fronting protection which is designed to accommodate
interior drainage, fully meets the mandate of the Project
Authorization. With the line of hurricane protection established at or
near the lakefront, the levees on the protected side of the structure
are considered to be interior drainage features. Any existing
limitations which the interior drainage system currently has will not be
affected with construction of the proposed fronting protection. The
limitations referred to here concern the capability of the Pumping
Station No. 7 to pump against high lake stages, i.e. reduced pump
efficiency, and inadequate freeboard of the existing lateral levees.
Sewerage and Water Board of New Orleans has indicated to the New Orleans
District that one of their long range goals is to achieve a pumping
capacity, capable of evacuating a 5 inch - 5 hour rainfall. This
approximates a 3 year rainfall event for the New Orleans area. Also,
this pumping objective is for a normal lake stage and not for a SPH
event which has a recurrence interval of about once in- 300 years. The
management of storm drainage is entirely SWBNO's responsibility.
Consequently the focus of plan formulation process was centered around
alternatives which appear cost-effective from a hurricane protection
standpoint while offering optimum physical conditions for an efficient
operation of the existing pumping station during hurricane event.
Development of Such an alternative became more desirable when SWBNO
expressed its strong opposition to any plan which calls for establishing
a pre—agreed set of conditions for gate closure.
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Based on the given set of constraints and associated costs, all
alternatives involving channel or pumping station improvements become
relatively less feasible. The project plan detailed in Section 33 best
meets the objectives of flood protection for the Orleans Avenue Outfall
Canal. ’

60. Need for Further Investigations.

The concept of the butterfly control valve-type gated structure, as
recommended in the project plan, was model-tested at the Waterways
Experiment Station at Vicksburg, Mississippi. A 1:20 scale physical
model of the London Avenue Outfall Canal was built and channel geometry
modified to achieve acceptable hydraulic performance. It was observed
that a uniform approach flow was necessary for the flow-induced opening
and closing of the gates. The designed gates performed satisfactorily
under the anticipated flow conditions for the specific London Avenue
Canal site geometry. Although the hydraulic conditions of the Orleans
Avenue Outfall Canal are similar to the modeled London Avenue Canal,
further model studies will be necessary to validate the torque forces
required for the detailed design in sizing various components of the
structure, as well as to ascertain the reliability of the flow-induced
opening and closing operations under a wide range of hydraulic
conditions.

ESTIMATE OF COST

61. General. Based on October 1988 priée levels, the estimate first
cost for constructing the Orleans Outfall Canal Butterfly Valve Control
Structure plan is $9,110,000 of this cost $7,180,000 is for levees and
floodwalls feature $862,000 for Engineering and Design and $804,000 for
Supervision and Administration. These cost include such cost for
inhouse work to prepare this report and prior reports. Table 11
presents the itemized first cost for the butterfly control valve plan.
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TABLE 10

ESTIMATE OF FIRST COST

(OCT 88 PRICE LEVELS)
ORLEANS AVENUE OUTFALL CANAL
BUTTERFLY CONTROL VALVE STRUCTURE

Cost ‘
Acct No. ~ Item Description Quantity |[Unit| Unit Price Amount
1 A *%% CONTROL STRUCTURE**¥

Embankment-semicompacted 3,000.0y CY 13.00 $ 39, 000

Structural Excavation 14,000.0] CY 9.00 126, 000

Structural Backfill 500.0] CY 13.00 6,500

Shell Fill, 6" Thick 103.0] CcY 18. 00 1,854

PMA~22 Steel Sheet Piling 1,920.0] SsF 10. 00 19, 200
(128' X 15")

14" X 14" Concrete Piling 22,000.0| LF 20.00 444,000

' (444" X 50°') ' _

Concrete Stab. Slab, 4" 69.0{ CY 100.00 6,900

Reinf. Concrete Base Slab 722.0{ CY 200.00 144, 400
wall " 500.01 CcY 350. 00 175, 000
Machinery House 275.0f CY 400. 00 110, 000

Needle Girder and Support LS LS 20,000.00 20,000

Concrete Needles LS LS 60,000, 00 60, 000

SUBTOTAL~CONTROL STRUCTURE $1, 152,854

B *STEEL BUTTERFLY GATES (4)* )

Structural Steel 176,000.0f LB 1.50 $264, 000

Electrical LS LS | 200,000.00 200, 000

Mechanical LS LS 250,000. 00 250, 000

SUBTOTAL-BUTTERFLY GATES $714, 000

C *%* CONCRETE APRONS*** .

shell Fill, 6" Thick 120.0f CY 18. 00 $ 2,160

12" Dia., Untreated Timber 5,500.0] LF 9.00 49, 500
Piles, 220 X 25° ' _

PMA-22 Steel Sheet Piling 3,072.0{ SF 10. 00 30, 720
256' X 127

Concrete Stab. Slab, 4" 80.0f CY 100. 00 8,000

Reinf. Concrete, Base Slab 600.0] CY 200. 00 120, 000
Walls '228.0f CY 350. 00 79,800

SUBTOTAL-CONCRETE APRONS $290, 180

——
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TABLE 10

(Cont'ad)

ESTIMATE OF FIRST COST

(OCT 88 PRICE LEVELS)
ORLEANS AVENUE OUTFALL CANAL
BUTTERFLY CONTROL VALVE STRUCTURE

Cost .
Acct No. Item Description Quantity| Unit| Unit Price Amount
D *** ADPROACH GUIDEWALLS**%*
PZ-35 Steel Sheet Piling 8,000.0 SF 16. 50 $132, 000
200' X 40°
Concrete Cap, 2' X 6! 90.0 cYy 350. 00 31,500
SUBTOTAL-APPROACH GUIDEWALL $163, 500
Subtotal=-A+B+C+D $2,320,534
11 E ***EROSION PROTECTION#***
Shell, 6" Thick 50.0 cYy 18.00 $ 0o
Riprap, 12" 150.0 TON 20.00 3,000
SUBTOTAL-EROSION PROTECTION $ 3,900
F *****COFFERDAM****
Pz-27 Steel Sheet Piling 30,090.0 SF 12.50 1 $ 376,125
51" X 590°'
14" Steel H~Piling 9,600.0 LH 24.00 230, 400
(HP14X73) 60 X 160' ' :
18" Waler, W18X76 590.0 LF 35.00 20,650
Removal of Cofferdam LS LS 100, 000. 00 100, 000
Dewatering LS LS 300,000.00 300, 000
Pile Test 2| EA 20, 000.00 40, 000
SUBTOTAL-COFFERDAM $1,076,175
G ***% CHANNEL CLOSURE**¥* :
Shell Fill, 180°' X 54 9,720.0 cY 18. 00 $ 174,990
PZ-35 Steel Sheet Piling 6,940.0 SF 16.50 . 114,510
207' X 33.5°
Concrete Cap, 2'X9X207' 138.0 cY 350.00 48, 300
Riprap (Lakeside only) - 460.0 TON 20.00 9,200
SUBTOTAL~-CHANNEL CLOSURE $346,970
H **%* CHANNEL EXCAVATION**** |30,000.0 CY 9.00 $ 270,000
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TABLE - 10

(Cont'd)

ESTIMATE OF FIRST COST
(OCT 88 PRICE LEVELS)
ORLEANS AVENUE OUTFALL CANAL

BUTTERFLY CONTROL VALVE STRUCTURE

Cost
Acct No. Item Description Quantity {Unit| Unit Price Amount
I ***] EVEE AND FLOODWALL**%*
PSA-23 Steel Sheet Piling 480.0 SF 16.00 7,680
PZ-35 Steel Sheet Piling 2,670.0 SF 16. 50 44,055
PZ-27 Steel Sheet Piling 69,600.0 SF 12.50 870, 000
Semi-compacted Fill 3,200.0 cY 13. 00 41,600
Fully=-compacted Fill 600.0 | . CY 16.00 - 9,600
Sand Fill 800.0 CcY 16.00 12,800
Concrete Cap 2,300.0 CcY 300.00 690, 000
Clearing and Grubbing 8.0 AC 200.00 1,600
Fertilizing and Seeding 8.0 AC 500. 00 4,000
SUBTOTAL-LEVEE & FLOODWALL $1,681, 335
Subtotal~E+F+G+H+I $3, 369, 380
1" J *ENVIRONMENTAL PROTECTION* LS LS 5,000, 00 $ - 5,000
K |****MOB & DEMCB**** LS LS | 50,000.00 50, 000
SUBTOTAL CONSTRUCTION COST $5,744,914
CONTINGENCIES (25%1) 1,436,229
1 TOTAL CONSTRUCTION COST (R) 7 , 182,000
30 E&D (12%). 859, 000
SUBTOTAL 8,041,000
31 S & A (10%+) 804, 000
SUBTOTAL 8,845,000
30 L |WES MODEL STUDY LS LS | 265,000.00 265, 000
khkkhkkkkkkhkkikkkkkikikkkikkh e e de Kk de de ke ok ok ok
LA; TOTAL . $9,110,000
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62. Comparison of Estimates. The current estimate of $9, 110,000 for
the high level plan Orleans Avenue Outfall Canal represents a decrease
of $5,693,000 when compared to the current PB-3 estimate. Table 12
shows a comparison by cost account of the incremential cost required to
construct the project plan recommended herein. The largest part of the
decrease in cost is in the estimated cost for levees and floodwalls.
This reduction in cost is primarily due to a refinement of the designs
from a survey scope to a GDM scope. The PB-3 plan was based on fronting
protection using a more conventional gate design . and higher
contingencies. The estimated cost for engineering and design contained
in this GDM is based on estimates of cost needed to complete designs for
the butterfly valve plan. It includes sunk cost; cost for model test;
DDM cost; and P&S preparation costs. The estimate for supervision and
administration cost is based on a percentage of the estimated
construction cost. The percentage used is reflective of an average of
actual S&A cost percentages experienced by the New Orleans District.

TABLE 11

COMPARISON OF ESTIMATES
(Incremental Costs)

PB-3 o GDM

Feature Difference
‘(eff.:Oct 88) GDM & ?B-3
(%) (3) (s$)
11 Levees & Floodwalls 12,146,000 7,182,000 -4,964,000
30 Engineering & Design 1,457, 000 1, 124,000 -333, 000
31 Supervision & Adminigtration 804,000 -396 ,000

1,200,000

TOTAL PROJECT COST $14,803, 000
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SCHEDULE FOR DESIGN AND CONSTRUCTION

63. Schedule for Design and Construction. The recommended project plan
contained herein has been developed and is presented as a basis for
determining the Federal share to the contributed towards construction of
the Parallel Protection Plan. Therefore, no schedule of design and
construction for the butterfly valve plan will be presented. Instead,
the Federal funding to be contributed for the construction of parallel
protection is based on the current design and construction schedule that
the Orleans Levee Board has developed. The current schedule for
non-Federal funding is shown in Table 13.

FEDERAL AND NON-FEDERAL COST BREAKDOWN

64. Federal and Non-Federal Cost Breakdown. The breakdown of Federal
and non-Federal costs needed to construct the butterfly valve plan
described in the GDM is shown in Table 12 below:

TABLE 12

FEDERAL AND NON-FEDERAL COST BREAKDOWN
OCT 88 PRICE LEVELS

Item Federal 1/ Non-Federal Total
($) ($) ($)

Fronting Protection
& Levees 6, 380,000 2,730,000 9, 110, 000

l/ Federal share to be contributed towards cost of Parallel Protection
Plan.
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65. Funds Required by Fiscal Year. To maintain the Orleans Levee Board
schedule for design and construction of the Parallel Protection Plan,
the Federal share of the funding as described in paragraph 58 has been
prorated as a percentage of the total schedule parallel protection cost
that is to be expended during the FY. Table 13 gives the estimated
schedule of expenditures that OLB has programmed to construct the
Parallel Protection Plan. The prorated Federal funds required to
support the OLB program are also tabulated by FY in Table 13.

TABLE 13

FEDERAL & NON-FEDERAL FUNDS REQUIRED.BY FISCAL YEAR-

Non-Federal Federal
Sunk Cost Prior to FY 88 $ 933,715 $ 60,000
Funds Required FY 88 » 3,796,863 210,000
Funds Required FY 89 » 12,507,540 3,500,000 .
Funds Required FY 90 8,643,034 2,610,000
TOTAL $25,881,152 1/ $6,380, 000

1/ Does not include cost for Real Estate Acquisition.’
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OPERATION AND MAINTENANCE

66. General. The Orleans Avenue Outfall Canal butterfly control valve
plan would be operated at the expense of the local interests. The
estimate of the annual operation and maintenance costs for the control
structure and appurtenant levees and floodwalls which are detailed in
the GDM are as follows: .

Maintenance & replacement of machinery $ 4,800
Three-time major replacement 5,400
of gates @ Year 50

TOTAL ANNUALIZED COST $10, 200

ECONOMICS

67. Economic Justification.

The current economic analysis for the entire Lake Pontchartrain,
louisiana and Vicinity Hurricane Protection Project is contained in the
Reevaluation Study entitled "lLake Pontchartrain, Louisiana and Vicinity
Hurricane Protection Project," dated December 1983. Based on
October 1981 price levels, and the project interest rate of 3 1/8
percent, the benefit-cost ratio for the project as a whole was 4.2 to
1. The project is currently under construction and a remaining
benefit-remaining cost ratio at the project interest rate is 9.9 to 1
and at the current PFederal discount rate is 5.0 to 1. The Reevaluation
Study also broke out separable project areas (SPA) for incremental
justification. The Orleans Outfall Canal reach is a part of the
New Orleans-Jefferson SPA. The computed benefit-cost ratio for the
New Orleans-Jefferson area was 5.0 to 1 in the 1984 Reevaluation Study.
Updating this SPA for price levels and interest rates produces a =
remaining benefit to remaining cost ratio of 6.0 to 1 at the project
interest rate and 1.6 to 1 at the current Federal interest rate.

68. Recommendations. It is recommended that the project plan detailed
herein (butterfly valve plan) be approved as the recommended Federal
plan. It has been shown to be the most economical plan which fully
satisfies the mandate of the project authorization. . When compared to
the parallel protection plan, it is approximately 5 times less costly.
Also, the butterfly valve plan fully accommodates existing and future
interior drainage requirements for the City of New Orleans. Because the
Orleans Levee Board is actively preparing designs and plans to construct
parallel protection and has also budgeted funds for said purpose, the
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need for the fronting protection butterfly wvalve plan will be
eliminated. It is therefore recommended that the butterfly valve plan
be used to establish the limits on Federal cost sharing to be applied to
the cost of parallel protection.
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BY U.S. ARMY CORPS OF ENGINEERS.
SEE FIG. | APPENDIX A FOR
LOCATION OF EUSTIS ENGINEERING BORINGS

ALlllLulANLRNY

PLEISTOCENE sC :

SOIL LEGEND %
V/] cH : FaT cLAY

CL:

L SILT

LEAN CLAY

B

CLAYEY SAND

SM  SILTY SAND

SP . SAND, POORLY GRADED
WD : WOOD

PT : PEAT

O @0 e

NO SAMPLE

3¢ EUSTIS ENGINEERING SOIL SYMBOLS WERE MODIFIED TO
ACCOMMODATE THE PREDOMINANT SOIL TYPE AND THE
APPROPRIATE UNIFIED SOIL CLASSIFICATION SYMBOL.

HORIZONTAL SCALE : I"=250'
250' 125' 0O 250' 500' 750" 1000’

VERTICAL SCALE: I"s10'

20

-20

-40

‘QA9'N-L334 Ni NOLLVAIN3

LAKE PONTCHARTRAIN , LA. AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO. 19 GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL

SOIL AND GEOLOGIC PROFILE

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 1988 FILE NO. H-2-30290
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- 20

'
[
[o]

'
H
o

[
[$J
°

'
(-3
o

- 70

- 80

- 90

BASELINE STATIONS

€0 4+ 00 65 + 00
| |

D( MATCH LINE C')

3

FILLMORE AVE.
BOR.
7- IOUG B?R 27
I/

IARTIFICIAL FILL)

NS

m\—-

MMNSS
\\\\W

o

9 BOR. 3l (A)

3

EAST SIDE - ORLEANS AVENUE OUTFALL CANAL

NORTH

IIO-:-OO

( MATCH LINE B'B') (MATCH LINE C'C")

ROBERT E. LEE BLVD.

R- I

}

NN\

o -

it

NN
NN
NN

NN

RS NN

BAY - SOUND
( HOLOCENE )

\NNNNANNNNNN e

A R A e 2 NN

NNNNNNNNMAANLNNNNNNNY

PLEISTOCENE

QMAXIWM BORING PENETRATION

SOIL__LEGEND ¥

CH : FAT CLAY

CL . LEAN CLAY

ML : SILT
SC : CLAYEY SAND
: SLTY SAND

SP : SAND , POORLY GRADED
WD : WOO0D
PT . PEAT

I . sHELLS

DEDEEESENN
2

NO SAMPLE

¥ EUSTIS COMBINED SOL SYMBOLS WERE mE

ACCOMMODATE THE PREDOMIN.
APPROPR

SOIL _TYPE
IATE UNIFIED SOIL CLASSIFICATKN SYMBOL .

2 6 | BOR. 37 BOR.39 (B) . 4l BOR 43 (C) BOR. 45
7 el

é é %7 ? ARTIFICIAL FILL

% 7 i 2

é

/ % HOLOCENE

\\\\l&g‘

NN

NN =SS NN

\\\§\\\\

SR
BN

ooooooo
oooooooooo
ooooooooooo

\

NN 60060

R hH; i

NN RRT]TIHhHNaa.

NN W

GEOLOGIC ENVIRONMENT LEGEND :

EPOCH ENVIRONMENT

‘\—’-MAXIMUM BORING PENETRATIWj

AN

MARSH : HIGHLY ORGANIC CLAY & SILT DEPOSITS.

LACUSTRINE ;: THINLY STRATIFIED LAKE DEPOSITS.
A . HOLOCENE
BEACH : COARSE GRAIN SHORE DEPOSITS.

BAY- SOUND : MARINE DEPOSITS BOTTOMING BAYS

8 SOUNDS.

PLEISTOCENE

B . PLEISTOCENE ——: ANCIENT FORMER MISSISSIPP!I RIVER DELTAKC &
NEAR SHORE DEPOSITS. OLDEST DEPOSITS

ENCOUNTERED .

BORINGS 25 THRU 5| DRILLED 8 CLASSIFIED BY EUSTIS ENGINEERING .

BORINGS 3-OUE, 2-0UG, I-OUG, I-OP, & 5-ULO DRILLED & CLASSIFIED BY
U.S. ARMY CORPS OF ENGINEERS

(). BOR. 3I - SIEVE ANALYSIS INDICATED SM AT DEPTH 485' - 50.0'

SYMBOL WAS CHANGED TO ACCOMMODATE THE DATA .
(B). BOR. 39 - SAME AS ABOVE .
(C). BOR. 43 - SAME AS ABOVE .

(D). BOR. 5| - SIEVE ANALYSIS INDICATED SM AT DEPTH 25.0 - 26.5

SYMBOL WAS CHANGED TO ACCOMMODATE THE DATA .

BORINGS 7-0UG, 6-0UG, & 5-0UG DRILLED BY EUSTIS ENGINEERING &
CLASSIFIED BY U.S. ARMY CORPS OF ENGINEERS.

SEE FiG. | APPENDIX A FOR
LOCATION OF EUSTIS ENGINEERING BORINGS.

. THE SP

. THE sP

I25-|4-OO

BOR. 49

N

i
g

NN
N

v

AN

Ni=

PLEISTOCENE|

N\

ANNNNNNN\N
N

N\

“= 250"

50'

~

"z 10

IBOTOO
(NORTH END OF
EAST SIDE ) - 20
BOR. 51 (D)
— 10
o*d
o®d 4 0
—-10
7 —-20
2
% 130 B
é 5
77 2
o] —-40 _
2
m
m
—4-%0 =
)
z
®
-d-60 é
-70
; -0
7
7 —-90
—1-100
—-110

LAKE PONTCHARTRAIN, LA. AND VILINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO.19 GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL

SOIL AND GEOLOGIC PROFILE
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- N.GVD.

IN FEET

ELEVATION

WEST SIDE - ORLEANS AVENUE OUTFALL CANAL
BASELINE STATIONING
o+loo 5-0}00 |o+loo |5-0|- 00 2o~'too 25+ 00 30+ 00 35+ 00 40-:-00 45400 50+ 00 55+ 00 60+ 00 ssToo
| | | | l | !
NORTH
A (SOUTH END OF A ( MATCH LINE B)
o= WEST sie ) BOR. 6 8- UG BOR. 10 HARRISON AVE.  3-OUW
1 i
1- OUW // ? ARTIFICIAL FILL
ol BOR. 2 BOR. 4 _ZARTIFICIAL / BOR. 8 % N, BOR. 1€, BOR. 18 BOR. 20
F}J}" FiL 7 / 1 BOR. 22 BOR 24 BOR. 26
% 7 = ARTIFICIAL, FILL /a_ : 1
st T I  ——
-0 R % 4 L2221 7
: /247, ¢ 2;§4°° 5 7= 5/ (S R S RS TEEEERy
. L3 o, 3 AR
- i M IIIAS4 44 A ’// 9/
o ()
s 20~ :: d 02/} /
:. q 4 3 /.
. o
-
-30} o
° o o
o o
0 9 lo
- 40 ol .
//// B OO T .°q / / 7
- 50— P2 nBOS / 7 % / y % p 7
Q77772 /s 2777/ N7 / Y ~ SOUND / 7/ 4
T a2y i
MAXIMUM BORING PENETRATION / ; %% 7
-eor- A7 ( pLEisTOCENE AV
I
i ! i ’ solL  LEGEND %
GEOLOGIC ENVIRONMENT LEGEND : D " -_
-70- fi
Ll V7 cH: FAT cLAY
EPOCH ENVIRONMENT. PLEISTOL '
' IFH;. 7] cL: LEAN cLAY
-sok MARSH : HIGHLY ORGANIC CLAY & SILT DEPOSITS. i |
A . HOLOCENE LACUSTRINE : THINLY STRATIFIED LAKE DEPOSITS. | i ‘1: ‘ | D ML : SILT
BEACH : COARSE GRAIN SHORE DEPOSIT . L ] ?' 1y 57
BAY - SOUND : MARINE DEPOSIT BOTTOMING BAYS & SOUNDS. /////7% / A SC: CLAYEY SAND
- 90 -
B . PLEISTOCENE . ANCIENT FORMER MISSISSIPPI RIVER DELTAIC & / / é/ (H] sm: sty sano
NEAR SHORE DEPOSITS. OLDEST DEPOSITS ENCOUNTERED /
/// ] sP : saND, POORLY GRADED
-100 — BORINGS 2 THRU 26 DRILLED 8 CLASSIFIED BY EUSTIS ENGINEERING A /A /% 2 wD: WooD
BORINGS |- OUW 8& 3-0UW DRILLED & CLASSIFIED BY -
U.S. ARMY CORPS OF ENGINEERS. § PT : PEAT
BORING 8-0UG BY E NEER)| & A
CORSSIFIED CBY U8 ARMY, CORBS OF ENGINZERS. 4 1 : SHELLS

SEE FI8. | APPENDIX A FOR
LOCATION OF EUSTIS ENGINEERING BORINGS.

HORIZ. SCALE : "= 250'
250 128" 0O 250 500' 750" 1000'
VERT. SCALE : "= 10’

[] no sampLE

¥ EUSTIS ENGINEERING SOIL SYMBOLS WERE MODIFIED TO ACCOMMODATE
THE PREDOMINANT SOIL TYPE AND THE APPROPRIATE UNIFIED
SOIL CLASSIFICATION SYMBOL .

-1{-20

—-40

—-50

—-70

—-H10
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‘QA'ON - 1334 NI

JUNE 1988
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HIGH LEVEL PLAN
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WEST SIDE - ORLEANS AVENUE OUTFALL CANAL

BASELINE STATIONING

60 + 00 65 4+ 00 70 4+ 00 75 + 00 80 4+ 00 85 + 00 80 + 00 95 + 00 100 + 00 105 4+ 00 110 + 00 IISTOO 120 + 00 1254{00 130 4+ 00
| | [ 1 | i |

NORTH

B' ( NORTH END OF

MATCH LINE BB MATCH LINE CC WEST SIDE )

ROBERT E. LEE BLVD.

o B (MATCH LNE A') BOR. 38 BOR, - BOR. 44 BOR. 46  BOR 48 BOR 50 BOR. 52 o
— , -
BOR. 34 3- 0UG
) % =
FILLMORE AVE
(o} o / / — 0
i I

.,
[
{]

Nlhnnhnt
RRN

N
222 AANNTANNY

i

é%i

g?

{
NN

‘\%\\\:\

NN N
|
5

-20 |- % 7

NN
NN

MMM

, ) 2
-30 RspnzeL z /{‘ ///%y/l//// Z%? Z¢§7/ 1 E
‘ : GBI L L LY SO KRR AR, s 20 SOOI B BE gimg: o: _/; 7 % "’__ ‘ . §
—a0 ;,::: R0 : 0 ROOCO REICRR S X PR SRS A : ] : T .40 f
=T Z%/ I/V//V/ 7 %% 7 SOIL _LEGEND % :

CL : LEAN CLAY

-60 [— LLMI\)(IMUM BORING PENETRATlON\_/

SN
NN

I

8

ML @ SILT

GEOLOGIC ENVIRONMENT LEGEND :

A

SN §§\\\;

% 2
% %
7 I
0 s - 7
’ SC : CLAYEY SAND -
-70} EPOCH ENVIRONMENT % /// : o = | .:| NE 1
4
4N SM : SILTY SAND /4 Y/4
MARSH : HIGHLY ORGANIC CLAY & SILT DEPOSITS. Pb!fs, é / / E /A// L)
. 5 y/ R /s
-80 }— A . HOLOGENE ;Ai::):mrfm STEHm;.;r STRATIFIED LAKE DEPOSITS. % :%f % 4 E SP : SAND , POORLY GRADED L ,l/l .80
—_ : , AIN SHORE DEPOSITS. o o - _ NETRAT / /
BAY - SOUND : MARINE DEPOSITS BOTTOMING BAYS 8 SOUNDS. ZQ A% 64 WD : WOOoD MAXIMUM  BORING PENETRATION % /
V) o - /
-90 B . PLEISTOCENE ——————————————: ANCIENT FORMER MISSISSIPPI RIVER DELTAIC & % / / & pr: Pear / / .90
NEAR SHORE DEPOSITS. OLDEST DEPOSITS £ / /
ENCOUNTERED . ] NO SAMPLE / /
-100 - BORINGS 26 THRU 52 DRILLED & CLASSIFED BY EUSTIS ENGINEERING . aoe%igns Pﬂé:wamE%TSOL s:'”FB’Ea-sANV)IEBTEHEmFED ;L?'E A%IEASDA'SI'S'L // / .o
BORINGS 3- OUG , 6- OUW , AND |-UOP DRILLED 8 CLASSFIED BY DOM SOL APPROPR
U.S. ARMY CORPS OF ENGINEERS . CLASSIFICATION SYMBOL .
SEE FIG. | APPENDIX A FOR
LOCATION OF EUSTIS ENGINEERING BORINGS.
HORIZ. SCALE : I' = 250'
250 1250 O 250 500' 750’ 1000’

e e

LAKE PONTCHARTRAIN, LA. AND VICINITY

VERT. SCALE : " = 10’ HIGH LEVEL PLAN
DESIGN MEMORANDUM NO. 19 GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL

SOIL AND GEOLOGIC PROFILE

U.S.ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS
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ORLEANS AVENUE OUTFALL CANAL —CENTERLINE CANAL

BASELINE STATIONS —CENTERLINE OF CANAL

|O|T°° |0h|~50 |in°° |oz+l—50 |03Too ' |034I»50 lMTOO |04T50 |osToo |05T50
NORTH
10 — AA AA - 10
|
MATCH BB-8'8' MATCH, CC-C'C'
ol WATER SURFACE — ORLEANS AVENUE OUTFALL CANAL < | i
2-06 = —— 4-0UG —_— 1-06
0777777772777, SREARIE YSILYE & CLAYS 77777 777 7/ /227 IR A e 27T F X AN, I %
-io |- ”“““""”'””””””'””“”.:@W;’.L’J'é [TTTTTTATTTTITTT —{-10
//l DT oA Sirton rﬁeﬁﬁ,ﬁ{ﬁ&ra
/ 7
-20 | — -20
7 7 00 %
/ 7 LACUSTRINE 7z
% 7 / /
77, 7/ / %
-30 — ‘/°°/° A for<Td yo, of |o i/: o o°o° ooﬂc.voo° °o° ©1a1°) 4 °Ie°¢° ddooouo ° el lo| |o| — -w
b AR RN e A SN e R o
Solelololelelelcfelelo ettt el ugeg.,:o;,joai'é‘}%g i R e T T 2T X Ko o S A o o i M
40 |- A A AL L PR PP PRI 44A0e nEler:E.::». R SRS R -0
2 T ) 7% 7), .
o / BAY-SOUND m
-50 | //’ —-s0 §
3
[o]
// / < LV/QA, u;{ o/, 9/0/0, %/, 0/2/o /6 A\ N f
o D b T T TR o 2
ST i ooll!ll]llllnlllllllll OO T ITT l E
4 L, L] n
=70 — T TLITITITIEL S 4 LIIZ. —~ =70 !
, z
KE WEN 7 %47 9
: T 2
-80 — oL 1%c1%0 7 y 7 7 / // —-80
T’ 7
7 A /
-90 - é PLEISTOCENE é —-90
Z Z
2 7
-100 [ 7 / ~{-100.
Z Z
PR LTk b bbb 7
-ho ENARERERER / //? N
> Ll E LR AV /. SECOND PLEISTOCENE HORIZON
-120 |- SOIL _LEGEND // /// // . HORIZONTAL SCALE: (*s20' — 20
CHZFAT CLAY f 4[1” 7 Y 20 100 O 2 40' 60 8o’
770 % / VERTICAL SCALE: ("=10'
CL:LEAN CLAY T
=130 — MAXIMUM BORING PENETRATION — — -Bo
[[]) mu: sir
o GEOLOGIC ENVIRONMENT LEGEND
SC: CLAYEY SAND EPOCH ENVIRONMENT
SM: SILTY SAND A. —HOLOCENE S;::g:zr;;:’::;:T:g;:%DEP'Z';'ETSGRA'N LAKE DEPOSITS LAKE PONTCHARTRAIN, LA. AND VICINITY
IE SP: SAND, POORLY GRADED BAY-SOUND: MARINE DEPOSITS BOTTOMING BAYS & SOUNDS DESIGN MEMOR":;;J?)UL'EVSB.T;AGNENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL

© PRARIE Termace Depose . ENT O DEWELVILLE OR SOIL AND GEOLOGIC PROFILE

b. SECOND HORIZON: ER2DED & OXIDIZED 3URFACE UNDERLYING

2-0G,4-0UG,AND 1-0G DRILLED, SAMPLED AND CLASSIFIED BY U.S. ARMY
CORPS. OF ENGINEERS.

[]no sampLE B. PLEISTOCENE : ANCIENT FORMER MISS. RIVER DELTAIC & NEAR SHORE DEPOSITS
S OLDEST DEPOSITS ENCOUNTERED

FIRST HORIZON BY 50-100 FT. AGE IS CONJECTURAL AT

THIS TIME. U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS
JUNE l988 _FILE NO. H-2-30290
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"QAON

-20

-60

=70

=100

=110

-120

=130

ORLEANS AVENUE OQUTFALL CANAL

(APPROXIMATE STA. 103 +30)
B B (MATCH B-8')

|cl>o' WEST 5|o'wss1' EAST
BOR. 42 CANAL
SURVEYED CROSS-SECTION
APPROX. STA.103 +00
ARTIFICIAD
FILL WATER SURFACE-ORLEANS QUTFALL CANAL
MARSH 4-0UG (MATCH AA-A'A')

HYDRAULIC FILL
8 CANAL SILTATION

LACUSTRINE

o] 0
..l".‘.-.....
00C SOOOSAOSNN
O

NMRNAZN

LA
.
OC
0
0

.
D OOXOOOOOOODOOOO0 AN

B' B' (MATCH D-D)
100' EAST

BOR. 41

ARTIFICIAL
FILL

HYDRAULIC FILL p%
& CANAL SILTATION P

N maximum soriNG /77
PENETRATION

BAY-SOUND

N*

NO SAMPLE

E

R
R
—_LNQ
PoEhIN
X

CH: FAT CLAY

e o
9
[ o P
o
3R

CL:LEAN CLAY

ML: SILT

SC: CLAYEY SAND

MEESESNNC
\
NN E
\
N\

SM: SILTY SAND ' '// /
SP: SAND, POORLY GRADED
WD: WOO0D

* EUSTIS ENGINEERING COMBINED
SOIL SYMBOLS WERE MODIFIED

Of 10
of _|of
L}

o]

o1 |o| o] o] [o] ol iof |of

TO ACCOMMODATE THE PRE -
DOMINANT SOIL TYPE AND o

o

-

N
o)

)
)
(-]

? 0 o

THE APPROPRIATE UNIFIED

SOIL CLASSIFICATION SYMBOL.

7

MAXIMUM BORING PENETRATION

FIRST PLEISTOCENE
HORIZON

BORINGS 41 & 42 DRILLED & SAMPLED
BY EUSTIS ENGINEERING.

BORING 4-0UG DRILLED & SAMPLED BY
CORPS OF ENGINEERS PERSONNEL.

SEE FI6. | APPENDIX A FOR
LOCATION OF EUSTIS ENGINEERING BORINGS.

SECOND PLEISTOCENE
HORIZON

—-30

—-60

—-10

—-120

- =130

—-100

NOILVYA33

= 1334 NI

AAON

GEOLOGIC ENVIRONMENT LEGEND
EPOCH ENVIRONMENT

A. HOLOCENE §LACUSTRINE:THINLY STRATIFIED FINE GRAIN LAKE DEPOSITS

BEACH: COARSE GRAIN SHORE DEPOSITS
BAY -SOUND: MARINE DEPOSITS BOTTOMING BAYS & SOUNDS
MARSH: FINE GRAIN ORGANIC DEPOSITS

B. PLEISTQCENE {ANCIENT FORMER MISS. RIVER DELTAIC & NEAR SHORE DEPOSITS

OLDEST DEPOSITS ENCOUNTERED

o. FIRST HORIZON: MAYBE EQUIVALENT TO DEWEYVILLE OR
PRAIRIE TERRACE DEPOSITS

b. SECOND HORIZON: ERODED & OXIDIZED SURFACE UNDERLYING
FIRST HORIZON BY 50-100 FT. AGE IS CONJECTURAL AT
THS TIME.

MORIZONTAL SCALE: ("= 20'

200 100 ¢ 20 4 50 60 80’ 100’

YERTICAL SCALE: "=10'

LAKE PONTCHARTRAIN , LA. AND VICINITY

HIGH LEVEL PLAN
DESIGN MEMORANDUM NO.19 GENERAL DESIGN
ORLEANS AVENUE OUTFALL CANAL

SOIL AND GEOLOGIC PROFILE

US. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

FILE NO. H-2-30290

JUNE 1988

PLATE I8
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GA9N —1334 NI

ORLEANS OUTFALL CANAL

150 WEST 100 WEST 50° WEST §¢ CHANNEL 50' EAST 100" EAST 150" EAST
I | | ! I | [
CC (MATCH B-B") ¢'C' (MATCH D-D")
BOR. 44 BOR. 43
al
ARTIFICIAT SURVEYED X-SECTION FICAL
[o ) FILL WATER LEVEL— ORLEANS OUTFALL CANAL STATION 106 +00 —
————————— |_0G (MATCH LINE / FILL o}
AA-A'A N
IMARSH” :
-10 |— — =10
¢ HYDRAULIC FILL & CANAL SILTATION
-20 - —-20
ACUSTRINE
30— oLdcENE —-30 m GEOLOGIC ENVIRONMENT LEGEND
3 - SOl . ndnERENESERERENANR I ENOARARBND > 49 s EPOCH ENVIRONMENT
A g NINIRENANNR laeacnllette et Lozl 1l INONENINE NI IR R AR NARRRNG L4 4 / N A. HOLOCENE ACUSTRINE: THINLY STRATIFIED FINE GRAIN LAKE DEPOSITS
A I o Y £ Lo a3 D OO O L o D IS YR X AL D L DS R N e R T D I I N L N N MM N N R B = EACH: COARSE GRAIN SHORE DEPOSIT.
_40— R M s aveser = 13w 11 A O Y L N R Y A RS (R M M I M N N N R N N N M N SN NN N AR _l_40 3 AY— SOUND. MARINE DEPOSITS BOTTOMING BAYS & SOUNDS
DR sllol Lol o] ol ). z ARSH: FINE GRAIN ORGANIC DEPOSITS.
z B. PLEISTOCENE  ANCIENT FORMER MISS. RIVER DELTAIC & NEARSHORE
SOIL LEGEND * BAYL SOUND. DEPOSITS. OLDEST DEPOSITS ENCOUNTERED.
-850 — va 1 BORINGS 43 AND 44 DRILLED AND —J_s0 ™
CH: FAT CLAY SAMPLED BY EUSTIS ENGINEERING. m
BORING OG DRILLED AND SAMPLED i
% T BY U.S. ARMY CORPS OF ENGINEERS. i sc 2o
. HORIZONTAL ALE : |"=200'
-60|— [T we: s SEE FIG. | APPENDIX A FOR —-60 2 200’ 1000 O APV 0062%%800' 1000
: ) ' LOCATION OF EUSTIS ENGINEERNG BORINGS. <
SC: CLAYEY SAND © VERTICAL SCALE : I"s10'
-70— —]-
([T sm: sty sano o
[] sP: sanD, POORLY GRADED
-80— —-80
PILL: SOIL, ORGANICS, BRICK
GRAVEL , ETC.
* EUSTIS ENGINEERING COBINED
SOIL SYMBOLS WHERE MODIFIED PLEISTOCENE
-90— TO ACCOMMODATE TO PREDOMINANT —1-9°
THE PREDOMINANT SOIL TYPE AND
THE APPROPRIATE UNIFIED SOIL
CLASSIFICATION SYMBOL
-100 b— —{-100
110 —=10
“<MAXIMUM BORING . PENETRATION""
-120— — -120 LAKE PONTCHARTRAIN , LA. AND VICINITY

HIGH LEVEL PLAN
DESIGN MEMORANDUM NO.19 GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL

SOIL AND GEOLOGIC PROFILE

US. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS
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10

-120

-130 |-

140 f

w0}

ELEVATIONS IN FEET - M.S.L.
8
3

-110 -

BOR. 1-0UW

8TR. 2+13

P.S. TOE WEST SIDE LEVEE
22 OCT 70

GROUND EL. 1.9

TEST DATA

20

WATER CONTENT
% WATER, DRY WEIGHT

SHERR STRENGTH
TONS ~ SQ.FT.

M

.5 .6

WET DENSITY
POUNDS ~ CU.FT.
60 80 100 120

NORMAL STRESS
TONS ~ S0. FT.
1.0 2.0 8.0

4.0

40 60 80 100 120 140

-:- 81, sit

Ph m‘g LL

a0

60

40

PLASTICITY INDEX

20

SHEAR STRENGTH, T.S.F.
£

0.

PERCENT
Q

LORD P TONS ~ SO. FT.

20 40 80 100 120 140
[ 2
C {LINE P
B |LINE - '// LINE
A
L
.
Y / /
/
LIQUID LIMIT
PLASTICITY CHART £
.2 W4 3 .8 1.0 1.2 1.4
0

NORMAL STAESS, T.8.F.

SHEAR STRENGTH DATA

BORING ENVELOPE STRENGTH CLASS
TYPE 5
NO. NO. EL. $° |c - 1sF
| -7.7 Q o lo.e CH

CONSOLIDATION DATA

O - (UC) UNCONFINED COMPRESSION TEST
® - (Q) UNCONSOLIDATED - UNDRRINED SHEAR TEST
A - (FA) CONSOLIDATED - UNDRRINED SHEAR TEST
D - (8) CONSOLIDATED - DRAINED SHEAR TEST
BORINGS WERE TAKEN WITH A S INCH DIAMETER
STEEL TUBE PISTON TYPE SAMPLER
FOR SOIL BORING LEGEND SEE PLATE R
FOR LOCATION OF BORINGS SEE PLATE 12A

LAKE PONTCHARTRAIN , LA. AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO.19 GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL

UNDISTURBED BORING NO.1-OUW

US. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE Jo88 FILE NO. H-2- 30290
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. PERCENT LOAD P TONS ~ SQ. FT.
a0 2 20 40 50 80 100 120 140
TEST DAIA [
BOR. 2-0UE WATER CONTENT SHEAR STRENGTH WET DENSITY NORMAL STRESS C |LINGS ®
STR, 2+70 % WATER, DRY WEIGHT TONS ~ 8Q.FT. POUNDS ~ CU.FT. TONS ~ 80, FT. s
P.8. TOE EAST SIDE LEVEE 20 40 60 80 100 120 40f O .1 .2 .3 4 .5 .6 .7 .8 .9 60 80 100 120 1.0 2.0 8.0 4.0 60 B |LINE P R [LINE
>
15-16 OCT. 70 x ° /
[ GROUND EL. -0.3 2 L~
- >
0 SHOLW’ EL..|.S (i)
NO SAMPLE N E //* ®
| @ AR GE & (= L 11PN °pn o* \ 2
NO_SAMPLE we | 5 ///
O T—— = " . L = "
or S ———F - i » p
! NO SRMPLE }
—_— —mlm‘“— 1 L~
1]
1
-20 0
1100+ } T
\ L10UID LIMIT
' o
B \ 2
(100+1 { PLASTICITY CHART g
-0 : L &
. €100+ ) i 'g
. : 1 >
- \
40 . NO_SAMPL ! g0 2 4 .6 .8 1.0 E? qu)
R edTE | * 7o) 1he=307 ° ' L~
d 41,98 . /
& o) \ O
o o[c8,81, ait o he=35° I » \\‘ / /
-50 NO SRMPLE + W .6
} |- \2 ] L /
- Mot q»——* s ® - p
[ .
= JE : w 9 . \ E 8
¢ 60 MSi, it 1 &
3. 1
E A H::lv g . < ° ¢ “ E /
u ! e .
z 81, atf (— —& °m ' ‘l ® & /
- \ ¥ /
g 70 * N - o - g o .2
5 s - . . \ A
= et B . ~odo——e ] ] \ @ o
E o \ L
= .g 727 [ . om— b o
NORMAL STRESS. T.S.F.
80 SHERR STRENGTH DARTA
-100 |
BORING ENVELOPE YPE STRENGTH cLAsSS
- NO. ND. £L. $° ¢ - tsr
1o i -49 o |o.a7 CH
2 -54.4 o 0 10.45 cL
A 3 -66.3 0 [0.72 cH
20 4 |-751 o |o.72 CH
5 |-409 s 30 ) cL
- 6 |-ars5 35 0 sp
180 CONSOLIDATION DRTA
O - (UC) UNCONFINED COMPRESSION TEST CAKE PONTCHARTRAIN - LA AND VICIITY
ol ® - (Q) UNCONSOLIDATED - UNDRAINED SHERR TEST DESIGN MEMORHA%HDULPEVEIB %AgENERAL DESIGN
A - (B) CONSOLIDATED - UNDRAINED SHEAR TEST ‘
- O - (S) CONSOLIDATED - DRAINED SHEAR TEST ORLEANS AVENUE OUTFALL CANAL
BORINGS WERE TAKEN WITH A § INCH DIAMETER
-180 - STEEL TUBE PISTON TYPE SAMPLER UNDISTURBED BORING NO.2-OUE.
FOR SOIL BORING LEGEND SEE PLATE A
1 FOR LOCATION OF BORINGS SEE PLATE 12A
:, U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS
JUNE 988 FILE NO. H-2-30290

PLATE 2I




ELEVATIONS IN FEET - M.S.L.

[\ o

a0k

N0+

-60 |-

-0+

a0l

-100 -

-110 -

-120

-130 -

-4

%
1[9BT
A

C/L WEST SIDE LEVEE

20

40 60 80 100 120 140

.3 L4 .S .6

60 80 100 120

: TEST OATA
BOR. 3-0UW WATER CONTENT SHERR STRENGTH WET DENSITY NORMAL STRESS
STA. 40+53 % WATER. DAY WEIGHT TONS ~ SO.FT. POUNDS ~ CU.FT. ToNS ~ S0. FT.

1.0 2.0 3.0

4.0

23-26 OCT. 70

GROUND EL. 6.9

GROUND EL. 6.9

L P S E—
M,0x, ait Gr $ 8
§1,8,81, alt Gr

NO SAMPLE

PY

- LL

vBa,ee oG $8r

%o, 615,80 B
NO SRMPLE

vSq, 818 ,Ud ,rt 8

163 [
‘e 185).L 208
lNCZIS LL 264 pgs | ol
- 376

o

NEESNENEE

vba,

€5, et 6
NO SRMPLE

G.ae &

ND SRWPLE

HlE

b
e

&

| -—-®

(2

39y &

I

€100+

PLASTICITY INDEX

SHERR STRENGTH, T.S8.F.

80

[r23
o

£
(=]

n
o

PERCENT LORD P TONS ~ SQ. FT.
20 4o 60 80 100 120 140
o L1N§/
B |LINE N A |LINE
.

o

L10UID LIMIT

[
PLASTICITY CHART g
]
2
.2 L4 3 8 1.0 @12 @ 1.4
v
/
’/
e /@
/‘ //
| 1
1
92
/
NORMRL STRESS, T.S.F.
SHERR STRENGTH DARTA
BORING ENVELOPE TYPE STRENGTH CLRSS
NO. NO. £L. $° fc- 1sF
1 -4.5 Q 0.100 CH
2 -9.5 0.130 OH
3 -5.2 18 0 CH
4 -135 S 33 o] sM
5 -18.8 36 o] SM

CONSOLIDATION DATA

O - (UC) UNCONFINED COMPRESSION TEST
® - (0) UNCONSOLIDATED - UNDRAINED SHERR TEST
A - (R) CONSOLIDATED - UNDRAINED SHERR TEST
O- (S) CONSOLIDATED - DRAINED SHERR TEST
BORINGS WERE TAKEN WITH R 5 INCH DIAMETER
STEEL TUBE PISTON TYPE SRMPLER
FOR SOIL BORING LEGEND SEE PLRTE A
FOR LOCRTION OF BORINGS SEE PLATE 12A

JUNE I988

LAKE PONTCHARTRAIN,LA. AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO.!9 GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL

UNDISTURBED BORING NO.3-OUW

11 S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

FILE NG H-2-30290

PLATE 22




PERCENT LORD P TONS , 80Q. FT.
0 20 4o 60 80 100 120 140
TEST DATA — 80 /
BOR. 4-0QUE WATER CONTENT SHERR STRENGTH WET DENSITY NORMAL STRESS C [LING
STA..40+53 % WATER, DRY WEIGHT TONS ~ SO.FT. POUNDS ~ CU.FT. TONS / S0, F1. L L
P.S. TOE OF EAST SIOE  LEVEE 20 v 60 8 100 120 40| 0 .1 .2 .3 4 .5 .6 .7 .8 .9 60 80 100 120 1.0 2.0 3.0 4.0 60 B [LINE o / A |LINE
13-14 0CT 70 > /
=] ®
[ GROUND EL. 0.9 Z ®
10 |- E 40 » )
(]
| = a /
. & -
GROUND £L. .9 s / /
(LI o 7] StMd,rt,c0, 818 dBe 20
v/ /f Wid,ct, 815 Br §0Br \ /
I 7 St 515 e ™ 1
. [/ [ 5atia, S5 Br 6B 187 > ! Pe /
O-® vSoMd,rt, 818 oBr IWC29iL.L 174 282
10 ﬁu.ro,uf Gr bt 1 o L "@ 0
e
NO SAHPLE \ LIQUID LINMIT
\
L @IEC&.&,:M (o] & 28 b \l o
- [~3 . \ -
20 [ @uanfir?] e bo-37) \ PLASTICITY CHRRT g
Q
1 a
i NO SeuPLE \\ 3
{30 )
\\ . @
.30 e k 8 0 .2 N .54 .8 1.0 1.2 1.4
\ N .
i \ v 8
1100+ 1 : L
40 124 : // / @
- - H u .6 o
. © & Wi L i . \| @ / / e
;}{ | h \d \\ CJ - yaais @
r
= Qe=21° » \ = 7
» -S0F r - ‘\ é y / / A r/
[ ol 1
w -
o | o VLA
e h@& 0, a1e,80 E - ’ @ } éc: 7 @
4
= ©- 7/ 8, 818, O— . o 'Y ll w //
g or B 1 . ” g :
=1 “ \
= _E g 18] St,0x 16r o ° [ ] L4 ‘| @
< 1 @
3 onbr Il
w704 NO SRMPLE - .
N=] 1577 B \ NORMAL STRESS, T.8.F.
80 SHEAR STRENGTH DRTA
-ac |-
BORING ENVELOPE 1P STRENGTH CLRSS
i NO. NO. £L. $° e e ’ -
1 |-87 0 |008 OH
-100 |
2 |-443 q o a3l cH
- 3 |-543 0 |oas CH
o 4 [ -640 o |o.e cL
5 |-160 R .| es 0 SM
- 6 |-19.7 s 3 ) SM
7 | -ar.
20} 818 A cn CONSOLIDATION DATA
[ . © - [UC) UNCONFINED COMPRESSION TEST LAKE PONTCHARTRAIN , LA. AND VICIN ITY
: .- . HIGH LEVEL PLAN
sl (Q) UNCONSOLIDATED - UNDRRINED SHERR TEST DESIGN MEMORANDUM NO. 19 GENERAL DESIGN
& - (R) CONSOLIDATED - UNDRAINED SHERR TEST ORLEANS AVENUE OUTFALL CANAL
5 O - (8) CONSOLIDRTED - DRAINED SHERR TEST
BORINGS WERE TAKEN WITH A S INCH DIAMETER
o b STEEL TUBE PISTON TYPE SAMPLER ‘ UNDISTURBED BORING NO.4-OUE
FOR SOIL BORING LEGEND SEE PLATE A
FOR LOCATION OF BORINGS SEE PLATE 12A US. ARMY ENGINEER DISTRICT, NEW ORLEANS

CORPS OF ENGINEERS
JUNE 1988 FILE NO. H-2-30290

PLATE 23




PERCENT ) LORD P TONS ~ SQ. FT.

0 20 40 80 80 100 120 140 .
TEST DATA 80 ‘
BOR. S5-0UE- WATER CONTENT SHEAR STRENGTH WET DENSITY NORMAL STRESS : C |LiNg”
STA. 81+53 % WATER.  DRY WEIGHT TONS / 80.FT, POUNDS / CU.FT. TONS / S0, FT, e
P.S. TOE ERST SIOE LEVEE 20 4 60 80 100 120 140} 0 .1 .2 .8 .4 .5 .6 .7 .8 .9 60 80 100 120 1.0 2.0 8.0 4.0 60 B |LINE % /f//” A |LINE
19 0CT. 70 ﬁ /. /
3 a
GROUND EL. -1.0 E b = /
.
0+ GROUND EL. -1.0 fog'h] <
C8,ct Br $Br ~ S e v
[ | 1
i — T ', z ]
167 |
Vgt o o pe- 1 % ;c 20 L
8| 80,0,Hd Br e 304
l—1 1
%5 iili'iiiﬁ E.i&. Wi /‘E>. &36 || /
—vsa:SI ,elt Ph&LL ﬂ “ @
/ :Se. wlt \ i 1]
/ ¢ g p ! LIOUID LIMIT
% &« - & w%F—‘ o-20° . P ? | : e
; ® PLASTICITY CHART i
. cs, it © 30:32’ ) @<
v80,8,81, it ‘l E
att, M | g
[ |
NO SRHPLE ! (©
T ! g0 2 .4 5 ) 1.0 12C) .ku
o cS, =it '| *
| 88 G l. e ®
L% A |
Z " ] o ‘,® . g / P -
81,81, eit onbe |- o] + @ w 6 >
- —_—— L] \ n /
-~ 81, etf po=ce” o 1 - / ] @
9 ' ! P -
z n81, ait I L~ g @
' .1 P & & .u .
— c /
H ° b i 5 / Q
w 84, alt G \ « —= —— o
=z \ a .
= 5 - 3 . ° » | @ g A L ©
% 4 ,bd p (> — ‘o] \ . /
: : / “ 28
> — \ = ‘..
w
-
o .gol 0.
NORMAL STAESS. 7.S.F.
or SHERR STRENGTH 0OATA
$100 -
_ BORING ENVELOPE TYPE _STRENGTH CLASS
I NO. ND. EL. $ C - T8F
| -10.1 o] 0.07 OH
110 -
2 -17.7 o] 0.08 CL
o 3 -26.8 [0} 0.15 CH
4 -47.2 Q 0 0.31 CL
-120
5 -51.9 o} 0.27 CH
- 6 -59.8 [¢] 0.295 CH
7 -67.9 (o] 0.46 CH
-0 CONSOLIDBTION DATA
8 -92 34 0 OH
i S |-%0 s 20 0 e O- (UC) UNCONFINED COMPRESSION TEST T —
ok o ;-30.l 32 ° SM ®- (Q) UNCONSOLIDATED - UNDRAINED SHERR TEST HIGH LEVEL PLAN
n |-s3s 26 ) CH a- (A) CONSOLIDATED - UNDRAINED SHERR TEST DESISEEXSQOZCQSSS f:)ca ‘IT?T :ENERé; DESIGN
- O- (S) CONSOLIDATED - ORAINED SHERR TEST L NAL
BORINGS WERE TAKEN WITH A 5 INCH DIAMETER
180 STEEL TUBE PISTON TYPE SAMPLER UNDISTURBED BORING NO.5-OUE
FOR 80IL BORING LEGEND SEE PLATE A ’
FOR LOCATION OF BORINGS SEE PLATE 124

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 988 FILE NO.H-2-30290

PLATE 24




PERCENT LOAD P TONS / SQ. FT.
20 40 60 80 100 120 140
TEST DATA 80 ;l/
BOR. 6-0UN WATER CONTENT SHEAR STRENGTH WET DENSITY NORMAL STRESS C [LIN
STA. 119+57 (WEST) 7« NRTER, DRY WEIGHT TONS / SQ.FT. POUNDS 7/ CU.FT. TONS / 8Q. FT._ "o
25 £T. FROM PS. TOE OF LEVEE 20 40 60 80 100 120 140| O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 80 100 120 1.0 2.0 3.0 60 B |LINE . e LINE
5 oo |
o
- on ocT. 70 z
. ®
10 40
: T
| OROUND EL.4.5 i E
NO SAMPLE \ & / /
3 \ -]
0 N T a 20
PL We LL | /
-O——1® [} 'Y Pc
‘ . ]
W72 v0,515 or o — =S e A28 LY \O
i ETINNT \
~1o} —_+7 \ o |
€S,81,01¢ \
d0r @0, & B=15° ) \ LIQUID LIMIT o
B u.x—l_ —
\ —
NO_SAMPLE \ =
20k Masr - 4.3 P \ PLASTICITY CHART &
2] sas1.e1t Z] \ e
': 80,81 \\ \ =
v e % ' ‘s >
*—— * Mg-21° S » ! . (2
. ‘( 0.88 0.2. 0.4 0.6 0.8 1.0 1.2 1.4
-&- - [o] »
\ @
o Qe -3z » \ .
\ L 7
o -40 ‘\ “o.6 o
> — | —1
K} e ‘ = A — 1%
f = - . 9 : —
=z
E -50 * o o PY ¢ J* :-;EJ 0.4 // L — g
ra ﬁ R . L \ n
= - \ I L ="
- tf_' - °* “ ® ; L 1 %
3 -60 - t w Q.2 ] 5 A
= \ | ]
a ]
: | - ©
w \ ]
w _7g 0.0
NORMAL STRESS.T.S.F.
-80F - SHEAR STRENGTH DATA
—9o}-
ENVELOPE YPE STRENGTH CLRSS
- NG . EL. P lc - 1sF
] -4.4 0.095
-100} 2 | -2852 0.245
e 0.23
| 4 | 460 ) 038 cH
5 | -49.6 0.48
-110F 6 |-si9 0.478
7 =-57.1 0.75
- 8 |12, R i5° | 0.20 ML
9 |-82 R 13> lo.14 CH
-t2af o | -i94 I - oL CONSQLIDATION DATA
1| -214 s 21° 0 cH -
i 2 382 | 22 ! M O- (Ul UNCONFINED CORPRESSION TEST l‘.AKE PONTCHARTRAIN, LA. AND VICINITY
_isok: B- (Q)} UNCONSOLIDATED:- UNDRAINED SHEAR TEST HIGH LEVEL PLAN -
A- (R) CONSOLIDATED - UNDRAINED SHEAR TEST DESIGN MEMORANDUM NO.19 GENERAL DES'GN
: O- {S). CONSOLIDATED - DRAINED SHEAR TEST ORLEANS AVENUE OUTFALL CANA
BORINGS WERE TRKEN WITH A & INEH DIRMETER
-H4or STEEL TUBE RISTON TYPE SAMPLER UNDISTURBED BORING NO.6-OUW
FOR SOIL BORING LEGEND SEE PLATE A
FOR LOCATION OF BORINGS SEE PLATE I2A
U S.ARMY ENGINEER DISTRICT, NEW ORLEANS

CORPS OF ENGINEERS

JUNE I988 FILE NO.H-2-302%0

PLATE 25




ELEVRTIONS IN FEET - N.G.V.D.

PERCENT LORD P TONS / SQ. FT.
a0 © 20 40 80 80 100 120 140
1EST OATA /
BOR. 5-ULO WATER CONTENT SHEAR STRENGTH WET DENSITY NORMAL STRESS [ INE
§TA. 128+50 (EAST) 7. HATER, DRY WEIGHT TONS /7 SQ.FT. POUNDS 7 CU.FT. TONS / §Q. FT. \".
C/L LEVEE 20 40 60 80 100 120 140| O 0.1 0.2 0.3 0.4 0.5 0.5 0.7 0.8 80 100 120 1.0 2.0 3.0 50 B _|LINE pa A_|LINE
HATER TABLE AT 8.5 F /
[ 29-24 HAY 72
20 |

PLASTICITY INDEX
N
e

OROUND EL.12.4 /
10 = \ 20
3 N \
L . \ e
\ I
\ /
0 “ 0
. LIQUID LIMIT
. PL e We (X8
-10f ; hd

PLASTICITY CHART

[ ]
|
Q
..
G'D
VOID RATIO

ﬂll.o:.' , > h
'2°H’ etz o \ 0.89 0.2 0.4 0.8 0.8 1.0 1.2 1.4
SoBl,elt ] [ 3 \ /
(7| 8 P’ ppd
24 —1e , \ .
27 ‘ ’ \
) _s0}O-@/4 X = : " “ 0.8 0,
A 288,011 *~—1—a ) . \ - (@)
RaliVI0] ML 0tt Do-=32 Y \ - L] €
k- 4P -
La00 JO T N, 011 \ & | —1
4o} 2.0 EEE B \ éo ' al
- ;:25 Tr= N840 \‘ = - L —]
L o [ 3 ‘ g 8
| & -
-50f- - of ® O L) “ & 0.2 : A
on - * o s P //
i . J . o . 0)
#77 C .
-80 a ) Oy O . - 0.0
L t!n ?lh \ NORMAL STRESS.,T.S.F.
L ordor \
& 0=18°] ° \
-7# , - + SHEAR STRENGTH DATAR
577 8
| WA aningia.  we i
- 7 e—
e 2 \
'”T’ y Y L — ) . :
h . o . 1 ENVELOPE —_— STRENGTH CLRASS
—o- \
Lo ., o . . @ No. | EL. P lc - s
L o . \ -129 Q 0 0.08 CH
-g90f —_L | 2 -24.0 Q 0 0.31 CH
3 -29.7 Q o 0.34 CH
4 -48.9 Q 0 0.57 CH
5 -5.9 Q 0 0.60 CH
6 -84.7 Q ) 0.59 CH
7 -655 R 18° 0.10 SM
- 8 -33.5 S 32° o] SM
i} CONSOLIDATION DATA
i O - (UC) UNCONFINED COMPRESSION TEST LAKE PONTCHARTRAIN , LA. AND VICINITY
) - - HIGH LEVEL PLAN
-12(* ® - (Q) UNCONSOLIDATED - UNDRAINED SHEAR TEST DESIGN MEMORANDUM 'NO. |9  GENERAL DESIGN
4 - (R) CONSOLIDATED - UNDRAINED SHEAR TEST ORLEANS AVENUE OUTFALL CANAL
L D - (8) CONSOLIDATED - DRAINED SHEAR TEST
BORINGS WERE TRKEN WITH A § INCH DIAMETER
STEEL TUBE PISTON TYPE SAMPLER UNDISTURBED BORING NO.5-ULO
FOR SOIL BORING LEGEND SEE PLATE A
FOR LOCATION OF BORINGS SEE PLATE i2A US. ARMY ENGINEER OISTRICT, NEW ORLEANS

CORPS OF ENGINEERS
JUNE 1988 FILE NO. H-2-30290

, PLATE 26




PERCENT . LORD P TONS / SQ@. FT.
60 80

ELEVATIONS IN FEET - M.S.L.

8aq a 20 40 100 120 140
TEST OATA
BOR. 1-UOP WATER CONTENT SHEAR STRENGTH WET OENSITY NORMAL STRESS C |LINE]
STA. 124+37 (WEST) % WATER, ORY WEIGHT TONS 7/ S@.FT. PQUNDS / CU.FT. | TONS / sa. FT. .
25 FT. CANAL SIDE TOE OF LEVEE 20 40 €7 80 100 120 t40|l ¢ o.t 6.2 0.3 0.4 0.5 0.6 0.7 Q.8 60 100 120 1.0 2.0 3.0 60 B |LINE i A |LINE
HR 22-28 1973 x e /
- [=]
2 7
10~ o
(& ]
2 /
b4 /
0 < \ T 20 )
._JP ] P \
\
f ] [ ]
o - \
& L Pc
-10 35 . | e ‘h} o y :
o
i $=18 ! LIQUIO LIMIT
Le s \ o
‘ =
-2a ! PLASTICITY CHART z
& (-] > 1 e
\ e
*— -6 |3 L
" ) @
-sa o - L 0 o0 0.2 0.4 0.6 g.8 1.0 1.2 1.4
- ° b H i /
=434 \ e
° g * \ / /
- P
w = @)
-40 $=1i3.5 “?O~S N
e * | = L [ ®
\ = s //
. o u » Q o’ 1
-60 1 s el P e )
o—0- b ° L T 0.4 o @)
v L ° R e @ ©w > - (4)
= (3)
(( 4s2° \ i — — ()
-80 - ¢ =32 " Fo.2 // o
\ ®
\
\
-70 ) 0.d
‘\ NORMAL STRESS.T.S.F.
\
-80 < SHEAR STRENGTH DATA
\
' \
\
- Y
ENVELOPE STRENGTH
;__ﬁm ° e ‘\ TYPE FS CLASS
\ NO . EL. C - TSF
4 ° . \ i —2.1 0 |o.13 cL
-100| 1 2 -9.2 ) 0.24 CH
3 |-26.9 0 ]0.29 CH
R 4 |-30.0 Q 0 |o0.36 CH
5 |-47.0 0 |o0.26 CH
-110f 6 |-52.6 0 |o.38 CH
7 [-94.1 0 Jo.6s8 | cL
- 8 —ao| 15 |0.20 cL
s [-412 135 |0.10 ML
-129) i0_[-386] 34 [0.0 SM CONSOLIDATIGN DATA
i |-el.8 32 | 0.0 SM
© - (UC) UNCONFINED COMPRESSION TEST LAKE PONTCHARTRAIN , LA. AND VICINITY
150 @ - (@) UNCONSOLIDATED - UNORAINED SHEAR TEST HIGH LEVEL PLAN SIoN
A - (R) CONSOLIDATED - UNORAINED SHEAR TEST DE;';CE;‘;;"O:C;SS; ’:)%‘II'QFEEEERQX DESI
- O - (S} CONSOLIOATED - DRAINED SHEAR TEST NAL
BORINGS WERE TAKEN WITH B & INCH OIRMETER
“tear STEEL TUBE PISTON TYPE SRMPLER UNDISTURBED BORING NO.l-UOP
FOR SOIL BORING LEGEND SEE PLATE A .
FOR LOCATION OF BORINGS SEE PLATE I2A
: U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS

CORPS OF ENGINEERS
JUNE 988 FILE NO. H-2-30290

PLATE 27



PERCENT LORD P TONS / SQ. FT.

a0 © 20 40 60 80 100 120 140
TEST DRTA
BOR. 1-0UG WATER CONTENT SHEAR STRENGTH WET DENSITY NGRMAL STRESS | C JLINH
STR. H16+55 (EAST) 7. WATER., DRY WEIGHT TONS / SQ.FT. POUNDS / CU.FT. | TONS / S@. FT. / L~
C/L LEVEE 20 40 60 80 100 120 140! 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 80 100 120 0.0 1.0 2.0 60 B |LINE R JLINE
16 MAY 1984 x L /
- GROUND EL. 9.0 2
10 - ©ROUND EL.9.0 T 40 ]
T / — ®
\ e “ /
Py % L o . \\ 2 ” /
(o o
0 Bré Or ( \| o Tag A
‘ Pe
[ o
gg. . r. o.. CT) /
NO SAMPLE ! /
-10 ]
\
d\ 3 Pese * \ LIGUID LIMIT
‘ 2
PLE -
—Or . PLASTICITY CHART: 2
-201- NO_SAMPLE o
A SRR AL o o—Pa, . ° =
[ NO SAMPLE g
: \
0 NO SAMPLE \ 0.82 0.2 0.4 0.5 0.8 1.0 1.2 ® 1.4
——tPFote s q O P @
Or [+] b
a phass \\ w ‘ L L
> _40 \ D06 / ,/
. NO SAHPLE 1 2 0. >
@ TE|ceBi.err or \ = |~
z N . NO_SAMPLE \ = Zaf= ®
g =
! @ 35, ] MHaS1, 01t Or * ? I L] L ] \ 2 //
o -50f ‘ | 0.4 ]
w NO SAMPLE \ = -
z s 1 \\ 3 % (€)
— onlr @
o \:> . . \ i A (&
g 5 NO SAMPLE ©o.2 ‘ 8
e | (¢ % ®
@ e \ \ /
= |
w70} , \ i 0.0
Bré Or \ NORMAL STRESS.T.S.F.
- \
-80- SHEAR STRENGTH DARTA
_go_
ENVELOPE TYPE STRENGTH cLAss
- NO. EL. ® |c - 1sF
.| +36 Q o | 0.4 CH
-100f Z. | -3.1 a 0o° | 0445 | cCL
E a o' | 0.z0 CH
i +  |-232 a o* | o.225 | cL
5. | -323 Q 0° | o.é5 cH
-1 6. | 47+ Q o | o.za CH
7. | -12.0 R 25° | o.i0 ML
8. | -3s50 s 335" | O Y
-120p CONSOLIDATION DRTA
] © - (UC) UNCONFINED COMPRESSION TEST LAKE PONTCHARTRAIN , LA. AND VICINITY
- (@) UNCONSO| - AR TEST . HIGH LEVEL PLAN
-130F ® - (@) UNCONSOLIDATED - UNDRAINED SHE DESIGN MEMORANDUM NO. |9 GENERAL DESIGN
a - (R} CO_NSULIDRTED - UNDRAINED SHERR TEST ORLEANS AVENJE OUTFALL CANAL
K g - (S) CONSOLIDATED - DRAINED SHEAR TEST
BORINGS WERE TRKEN WITH R 5 INCH DIRMETER
-140 STEEL TUBE PISTON TYPE SAMPLER UNDISTURBED BORING NO.I1-0UG
FOR SOIL BORING LEGEND SEE PLATE A
FOR LOCATION OF BORING SEE PLATE |2A US. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE |988 FILE NO. H-2-30290

PLATE 28
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U.S.ARMY ENGINEER DISTRICT, NEW ORLEANS
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24 MAY 1984
" OROUND EL. 4.4
10 |-
L GROUND EL.4.4
T
0
C..If
Or
cvg!m!}?.ﬂx’l.ul'
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ELEVATIONS IN FEET N.G.V.D.
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UNDISTURBED BORINGS INDICATED BY THE LETTER "U° 5-0UE,6-0UG,5-0UG
-150- TPMENERITH 5 IN-1.D- X 4 FOOT PISTON TYPE U.S.ARMY ENGINEER DISTRICT, NEW ORLEANS
. CORPS OF ENGINEERS
FOR BORING LOCATIONS SEE PLATE 124 JUNE 1988 FILE NO. H- 2- 30290
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10

-20

-30

-40

| 1 | |
[04] ~J ) al
o o o o

ELEVATIONS IN FEET N.G.V.D.

|
w
o

-100

-110

-120

-130

-140

-150

-160

BOR. 3-0UG

STR. 111+87 LWEST)

S0 FT. PROT. SIDE LEVEE TOE

24 MRAY 1984
W OR GROUND EL. 4.4
1
52 /)0
R
0.078 CS a1t or
8 c~s§% 918,055, o1
72 v§3%)
38
© €S, et1,Hq 0 Grédr
3
aa ||| [
2 €s, et
39 L WS sit Gr
:5 (_Pj "t
84 1 0x 702 |
NO SAMPLE
B 3%
lo _Es,on,sl, it Or
81, w1t -
NO SAMPLE
o
o|CS,5), w1t
5
N o
56 BSL sit
§6 NS, et
-
8 [yl s 1133
o A,
1 V! 8?9,6‘, onlr
cs, 6x
2
2 cs ord T

gé €s,0x brOr

28 1 0x T
e

28 10x O
- 4

BOR. 1-0G
STA 105475 (EAST)
C/L OF ORLEANS AVE CANAL

W _OR
63

L1}
32
30
37
64
66
70
74
80

B9
53
57
50
T
47
28
29
21
25
28
27
26
26
27
37
37
a6
40
39
38
36
42
43
42
28
36
48
46

11-12 JULY 84

GROUND EL. -5.3

V,

(_v; .t

vSg0x
€s,0x

V890
290

S0

L)

s, 0x
¢s
Sgalf
-
Belt
BSI, a1t

"
¥ 0x

vE10x
- v onbe

1 Ox

€8,0x 1

—

cs Br

¥ 0x Brd Gr

§1,0x
v 1478

-
5q.0x
-
St
51,0x 1569
-
St
$1,0x Or
1334
-
Bert
-
590
"
Bt
[ Mox 51, e1t "

BOR. 4-0UG
STA 103+75 (EAST)
C/L ORLEANS AVE CRNAL

28

36

28

vS1,0x

&
<JE-TY SR
—5¢,0x

16-20 JULY 1984

Sg51, sit 428 Or

8q0x,co

Sg0: 8L
V% cc;p 328

D1CS, it onlr

ol 3T, a1 —

NO SRMPLE
o
NO SAMPLE
5
535,0,(', .t Or
B0x,S1, et an0r
Syby et o O
%
v51t,0x
t onlr
s
€8,0x, 0 B
Box (18
800x (el
B0x (213
s (20
1 0x 20 O
NO SRHP_LE
z_s"o“'” 1258
/_Sﬂ/oc, tt
3//’_5',00,“
t
/’ BOx,co or
/—s',u, 1432
[84,0x a1t
doblcs 81, wit
NO SAMPLE

WEIGSTTT V¥
sy06  M4sior
il o T

€8,6,51, st dOr
Ox_ or

v51,0x, 00 onlr

c!
V81, 318,0x
51, 51,0

BOR. 2-0G
STA 101+75 (EAST)
C/L OF ORLEANS AVE CANAL

24 JULY 1984

H OR GROUND EL. -5.5
121
u
24
a7
a8
%
7
]
66
36 a7 vSq0x eit
ToL[C8,0x it
doP|Ox et t
Ao Cs, 05, w11 °'
51 vSg0Ox, sit brOr
) Be0x  Or
o Sq0x a1t
72
5 :no‘, .t pror
63 H0x
]
%
®
-7 br0r
2 CE'L___*_
20 (57§ vsoox
0 €8, 0x oybe
3 ¥ brOr
oyBr
k(] brlr
oyBr
n ¥/
a o
£
2 |31
38 brlr
34
“
@2
o bror
n
49
*laek bror
26 p/C5.0x, o1t Or_

NOTES:
GENERAL TYPE BORINGS OBTAINED WITH 1-7/8 IN.
[.D. X 29 INCH SRMPLER. UNDISTURBED BORINGS
INOICATED BY THE LETTER *U™ TRKEN WITH § IN.
I.0. X 4 FOOT PISTON TYPE SRMPLER.

FOR BORING LOCATIONS SEE PLATE (2A

ELEVATIONS IN FEET N.G.V.D-.

—-100

—-110

—-120

—-130

LAKE PONTCHARTRAIN , LA. AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO. 19 GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL
GENERAL TYPE 8 UNDISTURBED BORING
LOG BORING NOS.
3-0UG,1-06,4-0UG,2-0G

US. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 1088 FILE NO. H-2-30290

PLATE 37




BOR. S-ULO BOR. 1-UQCP BOR. 1-QP BOR. 2-0P BOGR. B-0UW BOR. 1-0UG BOR. 2-0UG

STA. 128450 (WEST SIDE) STA. 124+37 (KEST SIDE) STA. 124426 (ERST SIDE) STA. 123+87 (WEST SIDE) STA. 119+57 (WEST SIDE) STA 116+66 (EAST SIDE) STA. 116+55 (ERST SIDE)
C/L OF LEVEE 25 FT. CANAL SIDE TOE OF LEVEE PROTECTED SIDE OF TOE, OF LEVEE 250 FT. FROM PROTECTED SIDE OF TOE OF LEVEE 25 FT. FROM PROTECTED SIDE OF TOE OF LEVEE C/L LEVEE 50 FT. PROTECTED SIDE OF LEVEE TOE
23-24 MAY 72 MAR. 22-28 1973 14-15 MAR 73 15 MAR 73 20 0CT. 70 16 MAY 1984 15 MAY 1984
20 — 20
GROUND EL. 12.4
10 + " uu-?p GROUND EL. 9.0 —10
W OR GROUND EL. 4.5 W OR GROUND EL. 4.6
M OR Dig GROUND EL. 2.8 Nomng CROUND EL. 3.1 P77 5 518 1 e 61,518, A——"— . N gﬂgggp GROUND EL. ::;7
34 4 So0xrt 4
0 - 2 €M Oxr1 ") _S:Hd,lhy ar 20 €8, r1, Mg, 0x Beb16r 61 3 :: "“;;:'6'" Bré Or NG SAHPLE g
37 ciosSI, st Wa 53 VS utt a3 v89 8,Ng, sit,rt g?' Lot aTT pas X 3: e
N 3,81, @it 295 e 840%, 8
.pp F"Tg;’.f,s'b-lf 5 62 v8o 186 78 /A Sad1ei? 1 u 90530 217 308 O A
29 €881, elt VS sit 56 S elt o 45 P77 8§18 o ) %
86 “wr © 82 Pls, ere NO SRMPLE )
-10 +— 59 Sg et 75 S0 201 38 v89 8, it a3 —4-10
48 36 1€8,81, a1t 39 5| v8g a1 204 37 €881, 01t . K1) 36
52 37 39 3 ert . 81, or i o
g8 38 81, 811 3 46 v8g eit = 58 ‘ 2%
40 €8,8), a1t 37 ';a oL wie or o .t 42 |C8, 1, a1 NG SANPLE NO SRMPLE
S1 elt 39 Ay 33 0 — 2% 58 alr Or
-20 = %5 14 §§s§'{ AR T # vio 81831, a1t 3 ¥8a8), ait .: (81 i 3 NG SAmPLE —1-20
g 42 vSg o
58 3 54 (_" oir 504 51 Sg att w0 51 5 ) alf Or
83 n 808 87 M . S0 o S0 NO SAMPLE
§7 82 4 518 " ] L]
-30 se /) "s 842 7 %‘ " 537 ” % a4 58 1o 12 NO SAMPLE 1 30
5 74 gqga,olf 450 8 [274 %935 cs. 74 8o 80 14d yox )
auza [Pl wes ere naz |7t B8y, err s’;" 3 899, et ° =y
0.120 C (R 4
ome [*e*c8 ot ™ ’ 'C; e PR Luz D08814oP 65,81, o1 ¢
- — Lo NO_SRMPLE at, o |
. 740 n B 5 e ouse | FLC8, =1t er PLE NO_SAMPLE —{-40 |
‘3, 49 33 €Y etr 68 Sg =it P - ECSLM, st Or =)
> 69 69 y 56 Sg eir s NO_SRMPLE .
9 . 87 =
M 53 80 2y 18 8t 89 SIS & s" o o >
Q -50 49 ) S5, ate O :; " 790 52 IST] 889 i §Hg 81, a1t dsg ©
= ;; & ' Il 0 1oez e oert i 64 Boeir0x NO SAMPLE 2
on 48 [gg N elnOx o1 ad © 873 »
33 TR Vg0 Hg, o1t
o L iy 21 c8ox anOr 23 {774 VS 5TI5,0x ;f’ - TR ,g 2_—_39—“;——;%- w
-60 Grk O % x 2 % €8 o E — —-60 +
= AT TN 1F T ___+_ 2% 890x 10n NO_SAMPLE
= 20 Pre T pi C8 25 €8,0x 2 500 4] =z
% Ok - 2 ox 2 [45] no o oV o Bré Or 2 840« -
1) : 0ré T "_____*_ 26 8t o
= 30 29 §| MOx ol 0x /_ R | ” €8, 0x on (/2]
©-70 - 30 30 s P 10r %0 / 840« i 10r ‘U:éil 3
— O . n T 29 0Ox, se cs—o——— i —-70 ©
— 2 577 5, 32 Lijfaa 1 29 B Br 99 || [fe80x 8 u v81,0x Brd Or -
= R T 4T —— S PO z ||| [rsonna : e e =
34 DR LA Ty ” >
w :lx) 77 v84, 515, Wq Ox 00 3|4Y 7 conn Y o0 Oré Br 30 €8,0x 18 ;é ( 81, Ox, N, 0o 10ré T EJJ
w-80 40 T ZodY 3 T 2 B — —-80 o
az 33 3¢ Téor s 27 o L)
2 1484 38 44 = 28 B ) Sy sir,Ha 1140
49 13 st ‘ or 4L M 37 84,0x 1226 . /—
4 1495 2 a7 n / L]
-9Q 40 I ] 37 }( or —-90
0 o 32 st 1272 0r +—
st Y] 8 1731
40 1708 s Mg
39 of 48 Ll i
40 s 1638 w0 Bete 4
42 boett .
-100F L —-100
-110F ’ —-110
-120 —-120
LAKE PONTCHARTRAIN , LA. AND VICINITY
_130 HIGH LEVEL PLAN
DESIGN MEMORANDUM NO. IS GENERAL DESIGN
ORLEANS AVENUE OUTFALL CANAL
140 GENERAL TYPE & UNDISTURBED BORING
LOG BORING NOS.
NOTES :
GENERAL TYPE BORINGS OBTAINED WITH 1-7/8 IN. 5-ULO,|-UOP, I-OR 2-OR6-0UW, I-0UG,2-0UG
1.D. X 29 INCH SAMPLER. UNDISTURBED BORINGS -
: INDICATED BY THE LETTER *U® TAKEN WITH § IN. U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
—1soL I.0. X 4 FOOT PISTON TYPE SAMPLER. CORPS OF ENGINEERS
FOR BORING LOCRTIONS SEE PLATE 12A |+ JUNE Ise8 FILE NO. H-2- 30290

PLATE 38




- NGVD.

IN FEET

ELEVATION

- NG.V.D.

IN FEET

ELEVATION

- 10

[
[
o

&

]
»
(o]

[
(43
o

-60

-70

STA. 0+00 TO STA 90+50 EAST AND WEST SIDE TOE

SHEAR STRENGTH
TONS / SQ. FT.

WET

DENSITY

POUNDS / CU. FT.

0O 0l 02 03 04 05 06 0.7 0.8 80 100 120
DESIGN STRENGTHS IN_CLAY EL. 0.0
lw [c-300] . (CH) =009
L ] ‘s .- 6.0 P o
L .
I" c isa . (_CH) _&&:73
o e Y [
) A N (CH) °r .
° 5. .
* EL -200 .
[ ]
[ i
o | 2o (CH) | oo :
2 EL.- 10 TO -
EL. - 33.0
: (SP) iz
SAND VARIES ® =330
h EL.-405 TO S
EL.-47.0
IC=630|
. (CH) o e
ol EL -52.0
A ,\.\ a
¢ R ‘ e (CH) ‘r
< Y=105 Py
[ ] [ ]
» [
°l. g
a o
N ©® [ ]
\ [ ] »
[ ]
\c#d

BORING LEGEND :
SHEAR STRENGTHS
em |-0UW , 2-0OUE

edav 4 ,b,14,16,18,20,22,

4-0UE , 5-OUE ,
24 ,'26,28,30, 32,36 APPENDIX A

6 - OUG

PLATES . 20,21,23,24,33

STA. 0O+00 TO STA 90+50 & WEST LEVEE

WET DENSITY
POUNDS / CU. FT.

SHEAR STRENGTH
TONS / SQ. FT.

0O 0l 02 03 04 05 06 07 0.8 80 100 120
DESIGN STRENGTHS IN CLAY
Fcrroo . (CH)  |sus }
®
+1.
EL+1.0 B
k=300 (CH) ¥=100 .:
y [
(-C ¢ Ne o
» H .
c=2%0 EL.-10.0 [*"83 "
P (=300 (CH) ¥=100| @ *
EL.-20.0 b
lc=328| (CH) ’J
® EL.-1Q TO
EL.- 33.0
Y¥=122
SAND \ARIES (sP) SAND \ARIES
i ¢-33 ;

BORING LEGEND :

SHEAR STRENGTHS
eB 98- 0UG, 3-OUW PLATES 3522
®4av 6,10,34 APPENDIX A

- NGVD.

IN FEET

ELEVATION

- NGVD. ELEVATION IN FEET - N.GV.D.

IN FEET

ELEVATION

20

20

S

o

SHEAR STRENGTH , T.S.F.

STA. O+00 TO STA. 36+S50 ¢ EAST LEVEE

SHEAR STRENGTH WET DENSITY
TONS / SQ. FT. POUNDS / CU. FT.

[} 0.2 0.3 04 05 06 07 0.8 80 100 120
EL. 10.0
\4 [ ] L
¢ [c=700 Ay 457 (CH) YIS efele
Ao Ya v El 0.0 olse
BORING LEGEND :
SHEAR STRENGTHS
°AVv 3 ,5,7,9,l1,13,APPENDIX A .
STA. 36+50 TO STA. 50+00 ¢ EAST LEVEE
SHEAR STRENGTH WET DENSITY
TONS / SQ. FT. POUNDS / CU. FT.
o 0.2 0.3 04 05 06 07 0.8 80 100 120
EL. 10.0
v I'.ﬁas . A
lc=700 A ¢1.24 (CH) =15 (®a | |
®
4 EL. 0.0 *
BORING LEGEND :
SHEAR STRENGTHS
eav 15,17, 19 APPENDIX A
STA. 504+ 00 TO STA. 90+50 ¢ EAST LEVEE
SHEAR STRENGTH WET DENSITY
TONS / SQ. FT. POUNDS / CU. FT.
o 02 0.3 04 05 06 07 08 80 100 120
EL. 10.0
Yo v 2
[c=700 1.3654p 1.04 (CH) y=115 Le
vielv] a| op |o |'BET oo
BORING LEGEND :
SHEAR STRENGTHS
o8 5-0UG PLATE 32
e®m 7-0UG PLATE34
eAV 2,23,25,27,29, 31,33, 35 APPENDIX A
0.80 0.2 0.4 0.6 0.8 1.0 1.2 1.4
0.6 -
e gt
/ = -
0.4 S
07 o
1
0.2 ///é
//
< "
A n
0.0 v “

NORMAL STRESS , T.S.F.
STA. 0+ 00 TO STA. 9050
(S) SHEAR STRENGTH , TSF.

© UNCONFINED COMPRESSION TESTS. h
8 UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TESTS.

SEE APPENDIX A FOR EUSTIS

STA. O+00 TO STA. 90+50 ¢ EAST LEVEE

SHEAR STRENGTH WET DENSITY
TONS 7/ SQ. FT. POUNDS /7 CU. FT.
- 0O 0l 02 03 04 05 0.6 07 0.8 80 100 120
ob DESIGN STRENGTHS IN CLAY EL. 0.0
Mee IE v v . Y ™
. c400  y, (CH) o Wi oo
Py [ ] EL. -7.0 °
-0l ° ,*c-aoo (PH) ® ot [®® [v=50
[ . [ ]
\ o il 0 o2
o
> -20 ® e
o =350 (CH) d
z o .
1
[ ]
- =30} oo e EL.-1IO TO e
B EL. -33.0
w (SP)
z SAND VARES 33 vni22
= .40} y EL.-40.5 TO
5 EL.-470
e
3 [ ] ®
u_so
w
-60 | L 3
-70 e °
-gol v *

BORING LEGEND :
SHEAR STRENGTHS
om 5-0UG

em 7-0UG

% 33° ( SELECTED DESIGN STRENGTH , SANDS )
\*y '&

23° ( SELECTED DESIGN STRENGTH CLAYS )

°dqAY | ,3,5,7,9,1,13,I5,I17,19,
21,23,25,27,29, 30, 33, 35 APPENDIX A .

" " v 3 PT EUSTIS ENGINEERING 5" ID. BORING
" “ " | PT " “ 5" 1.D. BORNG

" " .. 1 PT " " 3" ID. BORING
ENGINEERING BORINGS AND LABORATORY TESTS.

LAKE PONTCHARTRAIN, LA.AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO. 9 GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL

SOIL DESIGN PARAMETERS

U.5. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

NN jeRe FILE NO. H-2-30290

PLATE 39




STA. 90+50 TO LAKE

SHEAR STRENGTH

WET DENSITY

TONS / SQ.FT POUNDS / CU.FT
20(‘ 0.1 0.2 03 0.'4 03 0.6 0.7 0.8 09 60 80 100 (20 140
DESGN  STRENGTHS:(OM.) §=15> cs.i TSF
M §=33° ¢z 0
8 $=33"¢cz 0
0 DESIGN STRENGTHS IN CLAY
a ) ®
- A CH
® Y + I L)
° EL-1D ToH) 112
¢j=280 @
-10 EL-I00 CH o
-
| ]
=350
-2 . (CH) sio3
4 ——EL200 = S
M ® =500 p
a
E - ] %
' i p eL-3s0 ‘M b pe
') 294
]
-0 EL.-420 7 y=122
= J Eo
o d c=75q .
I 1 & .
; qol° £L-530 (CH) 108
i 13
] [
o]
“ Q & EL.-60.0 (cH) Y= o*
-0 ~600_
-0
~80
-90
-100

BORING LEGEND:
SHEAR STRENGTHS

O D 2-0UG, 3-0UG, 6-OUW, 1-UOP TOE, PLATES 29,30.25.27
® @ 5-ULO, I-0U6 C/L,PLATES 26,28

® A ¥ 4 37-52 APPENDIX A

GENERAL TYPE BORINGS ALSO USED FOR STRATIFICATION
AND CLASSIFICATION ARE:

I1-OP, & 2-0P

STA. 90+50 TO LAKE

0.80 0.2 04 06 o8 1.0 1.2 1.4
Pe33ftem _ | ZA
G 08 b —
= beeme = L~ =
(=4
g 04 4 ////
[ : $ " \;\\\
v o
— [~
E 0.2 ==y /%
5 L—" Y. /
7
0.0
NORMAL STRESS, TS.F
(S) SHEAR STRENGTHS, TS.F
STA. 90+50 TO LAKE
1.2 1.4
08 0.2 0.4 06 0.8 1.0
“ 06 -
2 | e
f / A
2 04 e ;,/)‘/
w o e g 3
E 2t 5 4.‘@\»
/
G 02 — éé%!"a‘ ML)
T~
(7]
0.

NORMAL STRESS, TS.F

(R) SHEAR  STRENGTHS, TS.F

O @ UNCONFINED COMPRESSION TESTS
B Wb 07 d OUNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TESTS
‘ " L] " » "

? PT EUSTIS ENGINEERING
L]

a " L} " L] "
v L] L] " L] L] | L] L] L]

SEE APPENDIX A FOR EUSTIS ENGINEERING BORINGS AND LABORATORY TESTS

L |3® (SELECTED DESIGN STRENGTHS,SILTS)

5" LD. BORING

LT 33°(SELECTED DESIGN STRENGTHS, SANDS)

[- 23°(SELECTED DESION STRENGTHS, CLAYS)

C/L CHANNEL AT VALVE STRUCTURE

SHEAR STRENGTH WET DENSITY
TONS / SQ.FT POUNDS / CU. FT.
20001 02 03 04 05 0 60 80 100 120 140
5 N p—
10
0
EL-50
. EL-go
-10
(ML)
-20 2 . £L.-200 §ui5° $=17 &
<
o . =300
3-30 cH)
1
i P
u —40 fLalp ¥ T
z
&
2
£ -%0 2 " (cH
EL-530 $:108]
E cp920 [ ]
a ] PO
¢ (CH) ®
-0 [ ) 2 _ﬂ.ﬁs_mj_ .l.m.__.J! l‘
x . 15° 4
o‘o-‘s% N |
~70
L) o.
EL-760 §=H0
oo B
- - a7
-80 r::zoo +o%5 ¥y
L o
@
-90
o ®
(CH) ®
-100 coll EL-1000 590
[ ?EA:_ms}G-ENgI:.?E 3| LAKE PONTCHARTRAIN, LA. AND VICINITY
HIGH LEVEL PLAN
: :)’ :‘gﬁ: ::tﬂEE 22-'; DESIGN MEMORANDUM NO. 19 GENERAL DESIGN
© v 5- U0 PLATE 26 ORLEANS AVENUE OUTFALL CANAL
® 4 | -yoP PLATE 27
® © 13- 0UG PLATE .30
® 38 APPENDIX A SOIL DESIGN PARAMETERS

GENERAL TYPE BORINGS ALSO USED FOR
STRATIFICATION AND CLASSIFICATION ARE:

-06 & 2-06

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 1988 FILE NO. H-2-30290

PLATE 40




ELEVATIONS IN FEET N.G.V.D.

10.

-10.

-20.

|
w
o

]
E-
o

{
[4)]
o

|
(2}
Q

1
3
o

|
o]
o

|
w
o

Py — SOIL PRESSURE — PSF
0. 1000. 2000. 3000. 4000. 5000 . 6000.
I T T T T T T T T 1 l
EL¢ "l ‘5 \11’3
EL. -6.0 CH z.—.szgg.':ssoo. N 169. IZE N
Y =21.5
EL. -10.0 CH C=250.:250. bzss.
Y =937.8 \\,
EL. ~19.0 CH C=300.:300. ESQZ‘
\_‘\v\
Y =59.6 # =30. ".\
EL. -330 SM C=:0.:0 v 1425
EL. 340 SP {§=33° Y8935 Cs0 %ms
Y =593 ® =9%8. |
EL. -46.5 SP (=0.:0. 1485.
Y =428
EL. -62.0 CH (C=830.:630. 14865 .
Y =423
EL. -80.0 CH (=630.31145. ul485.
5-CASE PTLE SPACING IN DIRECTION
CH.CL- #=23° 0 OF LOADING
ML- ®=307 1.00 88
SM.SP~- $=30°33 065 -
TYPICAL SOIL PROFILE 0.70 68
0.55 5B
SOIL STRATIFICATION IS BASED
ON GEOLOGIC PROFILE 0.40 48
SHERR STRENGTH AND WET DENSITIES 0.25 38
SEE PLATE 39 c LOGADING CONDITION
1.00 INITIAL LGADING
0.36 CYCLIC LORDING

KuB (PSI)

ULTIMATE LOARD (TONS)
0. 200. 400. 600. 800. 0. 10. 22. 30 40. 50. 606. 70. 80. 90. 100. 110. 120. 130. 140. 1S0.
i | | | | | I 1 1 T | I | | I ] | | I | | | | |
10. — 10. ’ | l I 10.
0. |- 198.2 -10. h‘ -10.
- SQURARE CONCRETE PILE )
111.0 ] 138.2 m h’{‘\\ DIMENSION:12.00IN. SIDE
\
-10. }— an.e 198.2 -30. T -30.
~--*bo..,__;\
~-.§*':-‘-\
.2 o T
-20. 138 - ?aaa 4 -50. ‘Sﬁ\ -50.
i I~
_30 L = > "'70 . — = “70 .
_A;‘ 2o N \.“x\\
=Y z22m © Te e
-40. |- : = -g0. -90.
: -
278.7 122271 W
= r COMPRESSION (S.F.=1.0)
-50. |- 278.7
=z
—y
"’60 « P 2 10 . 7 T 1 1 T 10 .
o
—
- &?\ l l | l
~70. = o -10. Y \ SQUARE CONCRETE PILE -10.
d Q\ \\ DIMENSION:12.00IN. SIDE
-80. |- 5084 -30. N -30.
-
-90. Lo -50. ‘%‘\ -50.
NOTES: KM = «K1/B=(0.2222qu/B; (C)(D} COHESIVE \\\,\ \\
a« = 0.4 = Facior ot material propert!es of sol!l and pille -70. N \-\ ~70.
k1 = Modulus of subgrade react!on tor test piate (pc!) e ~~—a
Bi1 = Width or diameter ot test plate (In) -90. -90.
K: = ki B1 = 80qu(psf) = 0.5556 qu (ps!)
qu = 20 = Uncontined comprossive strengoth (pst) TENS I ON ( 8 -F - :1 .O ]
C = Reduciion for cvcllc load!na-noit applicable
. THE FACTOR SHOWN, (MODULUS OF HORIZONTAL
0 = Group effect reduction facior SUBGRADE Kn, TIMES THE PILE WIDTH IN
B % M of 5ile meonurad ot iont snoles 1o i DAEUES, 03 ERRUAED, ML EIDUT ML 1o S
d!recilon of displacement (:!n) ?SEHggE_EégﬂogYOROGSDgSHg“ F(’g(;.TgsoFgR DESIGN MENORANDUM NO.19 GENERAL DESIGN
Kn = (nh)(2/8B)(C)(D) COHESIONLESS REDUCTION FRACTOR FOR CYCLIC LOADING __ _ _ _ _ S—CRSE ORLEANS AVENUE OUTFALL CANAL
nh = Coefi!cc!ent of horizontal subgrade react!on (pol) EX: Kn= =2 (8 ) FLOODGATE HARRISON AVE
Z = Depth below egu!vaient oround surtface (!n) Q"CQSE 12" SQUARE PRESTRESSED CONCRETE PILES
NOTE: ALLOWABLE CAPACITIES SHOULD BE DETERMINED INCORPORATING PILE CAPACITY CURVES
F.S.=20 WITH PILE TEST OR FS.=3.0 WITHOUT PILE TEST U.S. ARMY ENGINEER DISTRICT ,NEW ORLEANS
CORPS OF ENGINEERS
JUNE, 1988 FLE NO. H-2-30290

PLATE 4lI




ELEVATIONS IN FEET MN.G.V.D.

10.

-10.

-20.

-30.

-40.

-50.

-60.

—70 .

-80.

-90.

Pv — SOIL PRESSURE — PSF

0. 1000. 2000.

3000. 4000 . 5000 . 6000 .

{ | | [

| I | | | ! ]

EL. -3.0 m \V4
EL. 6.0 CH (010, Y'gne. L& =
EL. -10.0 CH C=0.:0. élss.
\\
Y =37.§ AN
EL. -19.0 CH C=0.:0. Eﬁﬁ.
\\\\
Y =69.5 & =33 \‘\\
EL. -34.0 8P C=0.3:0 $1429
Y =59.5 #® =33
€L. -40.5 8P C=0.:0 1429
Y =42.5
EL. -62.0 CH C=630.:630. 11429.
Y =42.%5
EL. -80.0 CH C=630.31145. a 1429.
S-CASE
PTLE SPACING IN DIRECTION
CH,CL- ¢=23: D OF LOADING
ML- e=30" 1.00 88
SM.SP- 9=30% 33 T -
TYPICAL SOIL PROFILE C.70 68
SOIL STRATIFICATION IS BASED 0.55 o8
ON GEGLOGIC PROFILE .40 48
SHEAR STRENGTH AND WET OENSITIES 0.25 3B
SEE PLATE 39 C LORDING CONDITION
1.00 INITIAL LOADING
0.30 CYCLIC LORDING

10.

-10.

0‘0

-20.

-30.

-40.

-50.

-60.

-70.

-80.

-80.

NOTES:

Kn
nh

KuB (PSI)

200. 400. 600. 800.

i I I I I | I i

0.0 Z_

0.0 /??QQX\ =

0.0

_o 804:0

= 0 4

!
e 21427
278.7 b 21427

279.7
508.4

T
«K1,B={0.2222qu,B)(C)(D) COHESIVE

0.4 = Factor of matertial propertles of soll and pile
Modulus of suborade reactlon for test plate (pcl)
Width or diometer of test plate (in)

k1 Bt = 80qu(pst) = 0.5556 qu (psl)

= 2.¢ = Uncontined compressive strength (psf)

Reductlon for cycllc loading-not applicable

Group effect reductlon factor

Width of plie measured at rlight angles to the
directlon of displacement (In)

(nh)(Z,8)(C)(D) COHESIONLESS

Coeflcclent of horizontal suborade reactlon (pcl)

Depth below equivalent ground surface (In;

NOTE. ALLOWABLE CAPACITIES
£S.s 2.0

ELEVATIONS IMN FEET M.G.Y.D.

ULTIMATE LOAD (TONS)
0. 10. 20. 30. 40. S0. 60. 70. &0. 90. 100. 110. 120. 130. 140. 150.
J Bl | ! ! | I | 1 I : | | ! | |
10. ‘ ‘ I l I 10.
-10. ¥ SQUARE CONCRETE PILE -10.
*"‘-\\\\ﬂ OIMENSION:12.00IN. SIDE
-30. | ! -30.
==
\.._N\
\\‘:_-.
-50. SS. -50.
:hb§\\\\‘§
~-70. — . > \\\\ -70.
\\ \.
-90- —90 .
COMPRESSION (S.F.=1.0)
10. : ‘ I l 10.
-10. . SQUARE CONCRETE PILE -10.
N OIMENSION:12.00IN. SIDE
-30. |~ -30.
\.\\‘\
‘\
=
—50. bt\ k\ _50.
-70. haN ?\\\“ - -70.
\\‘ \\‘
-90. -80.
TENSION (S.F.=1.0)

THE FACTOR SHOWN, (MODULUS OF HORIZONTAL
SUBGRADE Kn . TIMES THE PILE WIDTH IN
INCHES (B). MEASURED AT RiGHT ANGLES TO
THE DIRECTION OF DISPLACEMENT) MUST

BE MOOIFIED BY A REDUCTION FRCTOR FOR
THE EFFECT OF OROUP ACTION (D) AND A

REDUCTION FRCTOR FOR CYCLIC LOADING
(C) EX: Kh_g.Z wweyyy oo T T T T S_CQS‘:_
- (8) ..
Q-CFLE
SHOULD BE DETERMINED |INCORPORATING

WITH PILE TEST OR KS.s3.0 WITHOUT PILE TEST

LAKE PONTCHARTRAIN, LA. AND VICINITY
HWIGH LEVEL PLAN
DESIGN MEMORANDUM NO. 19 - GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL
STA. 22+80 TO STA. 23 + 40, STA 29+40
TO STA. 50 + 00 WEST SIDE
12" SQUARE PRESTRESSED CONCRETE PILES
PILE CAPACITY CURVES

U.S. ARMY ENGINEER ZiSTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 1988 FILE NO. H-2-30290

PLATE 42




ELEVATIONS IN FEET N.G.V.D.

10.

-10.

-20 .

_30 .

_40-

-80.

-60.

-70.

Py — SOIL PRESSURE — PSF
a. 1000. 2000 . 3000. 4000. 5000 - 6000 .
! T T T T T T I T T 1 I |
EL. ~1.86 @
EL. -6.0 CH Ce30ee300.  ‘yo 169- Z2SEN
1 =Z1.8
EL. ~-10.0 CH C=250.:260. 3 255«
\Y\\
\\
\\
\
\-
\
EL.-30.0 CH Z-:gg.‘:saoo ™\ 1008
EL.-31.0 SM Cs=0 %\‘!0.4
Y =69.6 @& =33. \\.\
EL. -42.0 8P C(=0.:0. \$l719
|
Y =428 |
EL. ~-62.0 CH C(C=630.3630. 1718
1
Y =428 i
€L. -80.0 CH C=630.:1148. é'.'ns.
S-CASE
CH.CL- 9-23° p |PILE SPACTNG TN BTRECTION
M- =307 1.00 8B
SM.SP- #=30°33 .85 -8
TYPICARL SOIL PROFILE 0.70 6B
SOIL STRATIFICATION IS BASED 0.55 °B
ON GEOLOGIC PROFILE 0.40 48
SHEAR STRENGTH AND WET DENSITIES 0.25 3B
SEE PLATE 39 c LORDING CONDITION
1.00 INITIAL LOADING
0.30 CYCLIC LORDING

0

10- —
0~ —
-10. —
-20~ —
—30- .
-40.
-50.
-60. {—
-70. -
_80- e
-80. -
NOTES: Ku
o

k1
Bi.

K
Qu

C

D

B

Ku

nh

z

KuB

(PSI)

NOTE: ALLOWABLE CAPACITIES SHOULD BE DETERMINED INCORPORATING
F.S.=20 WITH PILE TEST OR FS =3.0 WITHOUT PILE TEST

ULTIMATE LOAD (TONS)
. 200. 400. 600. 800. 0. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150.
| I | 1l 1 | | | i ! T 1 1 | | | | | ] T | 1 ] | |
10. ‘ | l 10'
199.2 ~10. h*\ SQUARE CONCRETE PILE -10.
/PRGN N .
111.0 133.2 o DIMENSION:12.00IN. SIDE
111.0 133.2 -30. S ooetag——— -30.
\\\\\ o]
-50. ey — -50.
o [
193.2 1807.4 * -70. o -170.
¥ 504 ==
! (4] o
i .
P-4
218.7 izsn.t -80 -30.
= o
w COMPRESSION (S.F.=1.0)
279.7
-4
2 10. 10.
(=]
—
-
E -10. P‘\ SQURARE CONCRETE PILE -10.
L N\
= W DIMENSION:12.00IN. SIDE
508.4 -30. \-‘ “a -30.
\\‘\
~\\;\\\
...50 ‘¥_ - _50‘
‘\\ \\
= «K1/B=1(0.2222qu/B)(C)(D) COHESIVE \\\g\ \\ 70
= 0.4 = Factor of maiertal propert!es of soll and plie -70. Y \'\ e
= Modulus of suborade reaction for iesi plate (pc!) ) Bl
= Width or diaomeier of test plate (!n) -90 -90.
= ki Bi = 80 qu (psf) = 0.5556 qu (ps!)
= 2-¢ = Unconfined comprossive strengih (psf) TENS I ON ( 8 ) F - '—'1 -O )
= Reduct!on for cycllc loadlino-noi applicable
. THE FRCTOR SHOWN. (MODULUS OF HORIZONTAL
S oroup eTfeel redustion facter INCHES (B): MEASURED AT RIGHT ANOLES TO
= Width .of plle measured ai righi angles 0 the THE DIRECT}ON OF DISPLACEMENT} MUST LAKE ’OD::O:OWI'E.:EI:-‘ P:zz‘ VICINITY
diracton of displscemsnt Cin st nBBIFICS B 8 RESLETIBN Farot For o s v 13 i,
= (nh)(Z2/B)IC)LD) COHESIONLESS REBUCTION FRCTOR FOR CYCLIC LOADING I S"‘CHSE ORLEANS AVENUE OUTFALL CANAL
= Coeftliccleni of horizonial subgorade reacilon (pcl) (C) EX: Kp=*" (B) . FLOODGATE FILMORE AVE
= Depih below equlvalent ground surface (!n) Q—CQSE I2° SQUARE PRESTRESSED CONCRETE PILES

PILE CAPACITY CURVES

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS
FiLE NO. H.2-30290

JUNE, 1988

PLATE 43



ELEVATIONS IN FEET N.G.Y.D.

10.

!
—
o

)
N
o

1
w
o

|
»
o

I
an
o

t
(2}
o

!
~J
o

'
@
Q

-90.

°N — SOIL PRESSURE — PSF
g. 1000. 2000 . 3000. 4000. 5000 - 6000.
. T I I I T T I I T 1 T l
10.
0.
-&-:—:u—cn—um-—%-u ,,,,, VA
EL. -10.0 CH Cs0.i0. l2e- 7 TN = -10.
\\
\
\
N\ -20.
\
Y-=37-S \\
EL. -27.0 CH C=0.:0. 8\751- 0.0
~ -30.
\\\
EL. -42.0 8P Z:é??d.‘ ¢ =3 \‘8'31654 -40.
i
€L. -52.0 CH Ls:::g.'ssaao. 1 1654. -50.
¥
|
E -60.
1
1
1}
! -70.
i
Y =42.5 ;
EL. -80.0 CH C=630.31145. 431554. _80-
-90.
S-CRSE NOTES :
] PILE SPACING IN DIRECTION
CH,CL- #=23" 0 OF LOADING
SM g;— :f;ﬁl 33° L-00 ik
' =30 0.85 78
TYPICAL SOIL PROFILE g.70 68
SOIL STRATIFICATION IS BASED g.55 o8 .
ON GEOLOGIC PROFILE 0.40 48
SHEAR STRENGTH AND WET DENSITIES 0.25 38
SEE PLATE 39 c LOADING CONDITION |
1.00 INITIAL LOADING
0.30 CYCLIC LORDING

Ku

ki
81
K1
qQu

Kn
nh

KuB (PSI) —_
ULTIMATE LGAC (TONS)
200. 400. 600. 800. 0. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150.
i | l | ] | ] | | I T [ | . | . 1 I | | | | | . |
- | ’ I ’ I | -
-10. §— SQUARE CONCRETE PILE -10.
oo S * DIMENSION:12.00IN. SIDE
0.0 ’ = -30. T/ -30.
\\*\
\:o.->-o
! e e
' -S0 <t -50.
' nas o T~
M - > ~teo
= T = -70. 12~ -« -70.
| =
279.7 _d 24002 — -90. -g0.
W
i COMPRESSION (S.F.=1.0)
279.7 —
2 0. : , : 10.
o
\ =
G\J -10. F SQUARE CONCRETE PILE -10.
\ - ? DIMENSION:12.00IN. SIDE
§08.4 -30. & -30.
\N
\~
-50. o -50.
= «K1/B=(0.2222qu/B)(C){(D) COHESIVE \\\s D 70
= 0.4 = Factor of materlal properties of soil and plie -70. <3 e
= Modulus of suborade reactlon for test plate (pcl) e [
= W!dth or dlameter of test piate (in) -90. L -90.
= k1 Bt = 80qu(psf) = 0.5556 qu (psl}
= 2+¢ = Unconfined caompressive strenoth (psf) TENSION [ S . F ‘:1 -O ]
= Reductlon for cycllc loading-not applicable
THE FACTOR SHOWN, (MOOULUS OF HORIZONTAL
C reus effest redustlon factor INCHES (8): MEASURED AT RIGHT ANGLES TO
= Nidth of pile measured at right angles to the THE DIRECTI.ON OF DISPLACEMENT) MUST LAKE m}:;c:Am:g\n;«E,tA.PcuA: VICINITY
direction of displacement (in) ?EE”gEéEé?OEYosoﬁgogE”gu fg?rgﬁgFgR DESIGN MEMORANDUM NO. 19 GENERAL DESIGN
= (nh)(2/8)(C)(0) COHESIONLESS REDUCTION FACTOR FOR CYCLIC LOADING _ _ _ _ S—-CASE STAORL§81SOOA\$SU§TAo%m-ACI)-(l)- el aOE
= Coeficclent of horlzontal suborade reactlion (pci) (C) EX: Kh:g‘-z—z-z—?-‘a‘—)(-c—u—o-)— W )
= Depth below equivalent ground surface (In) . - Q—CHSE 12" SQUARE PRESTRESSED CONCRETE PILES
NOTE. ALLOWABLE CAPACITIES SHOULD BE DETERMINED INCORPORATING PILE CAPACITY CURVES
F.S.=2.0 WITH PILE TEST OR FS.23.0  WITHOUT PILE TEST 'S, ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS
JUNE 1988 FILE NO. H-2-30290

PLATE 43A




ELEVATIONS IN FEET N.G.V.D.

10.

"10~

"20 -

--30.

"40 )

"50 .

~60.

~70.

-80 .

-90.

Pv — SOIL PRESSURE — PSF

0. 1000. 2000. 3000. 4000. 5000. 6000.
[ I | I | I I I T 1 |
EL. -1.5 @
EL. 6.0 CH Z=sigg.'fsoo. N 1689 22N
EL. -10.0 CH C=250.3250. ézss.
\
\\
N
\
\\
\
\
\
\
\\
Y 237.5 AN
EL. -34.56 CH C=300.:300. 31176
\\
\\\
Y =59.5 @ =39. \\
EL. -47.0 8P C=z=0.:0. \$1917-
Y =428 i
€EL. -62.0 CH C=630.:830. A 1917
hd
Y =42.5
EL. -80.0 CH C=€30.:1145. u19\7-
S-CASE
PILE SPACING IN DIRECTION
CH.CL- o=23: D OF L.OADING
o g:- :=3°. , 1.00 88
-SP- €=30,33 0.85 8
TYPICAL SOIL PROFILE 0.70 6B
SOIL STRATIFICATION IS BASED 0.55 5B
ON GEOLOGIC PROFILE 0.40 48
SHERR STRENGTH AND WET DENSITIES 0.25 38
SEE PLATE 39 C LOADING CONDITION
1.00 INITIAL LORDING
0.30 CYCLIC LOADING

0

10 . p—
0 . b
-10. -
'—20- .
-30. _—
"‘40- —
—-50. -
-60.
_70- .
_80- -
-890. L
NOTES: Kn
L $1

B1
Ka
qu

c

D

B
KH
nh

z

KuB (PSI)

200. 400. 600 800.
— T T T T T T 1
133.2
111.0 ] 133.2 m

111.0 I 133.2

139.2 1760.2

279.7 2875.9

279.7

508.4

«K1/B=(0.2222 qu/B)(C){D) COHESIVE

0.4 = Factor of maierial properties of so!l and plle
Modulus of suborade roact!on for tesi plate (pcl)
Width o~ dl!ametier of test olate (In}

ki B1 = 80au(psf) = 0.5556 qu (psl)

2.¢c = Unconfined comprossive sironoih (psf)
Reductlon for cycilc loadlno-not applicable

Group effec: reduction factor

[T T T T T T { N T N | N T B |

Width of p!le measured at right angles io the
diroctlon of d!splacement {(!n)

(nh)(2/83{C)(D) COHESIONLESS

Coeflcclent of horizontal subgrade reaciion (pci)

Depth below equivaleni oround surface (!n)

ULTIMATE LOAD (TONS)

0. 10. 20. 30. 40. 50. 60. 70. 80. S80. 100. 110. 120. 130. 140. 150.

I i | | | | | | | | | | | | | |
-10. ~ SQUARE CONCRETE PILE -10.
N DIMENSION:12.00IN. SIDE
-30. b _ -30.
M\

“'50- - ~aid : "50-
[an] N
= -70. s -70.
C_'} \\:o
= —900 "90-
o
w COMPRESSION (S.F.=1.0)
zZ
£ 10. 10.
o
= t;\
> -10- & SQUARE CONCRETE PILE -10.
i \ DIMENSION:12.00IN. SIDE
w L Y

-30. ’\‘\\\ -30.

h‘\
\\\\\ -
-50. S -50.
\.._\\ \
\~°~\ \\
-70. t - -70.
-,\no \‘
—90~ '90-

TENSION (S.F.=1.0)

THE FACTOR SHOWN, (MODULUS OF HORIZONTAL

SUBGRADE Kn . TIMES THE PILE WIDTH IN

INCHES (B). MEASURED AT RIGHT ANGLES TO

THE DIRECTION OF DISPLACEMENT) MUST

BE MODIFIED BY A REDUCTION FACTOR FOR

THE EFFECT OF GROUP ACTION (D) AND R

REDUCTION FRCTOR FOR CYCLIC LORDING e S _ CH S E

(C)Ex: y, .0.2222 qu
——— Q-CASE

NOTE: ALLOWABLE CAPACITIES SHOULD BE DETERMINED INCORPORATING

ES.=20 WITH PILE TEST OR ES.=30 WITHOUT PILE TEST

LAKE PONTCHARTRANN, LA. AND VICIMITY
MIGM LEVEL PLAN

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN
ORLEANS AVENUE OUTFALL CANAL
FLOODGATE ROBERT E. LEE BLVD

12" SQUARE PRESTRESSED CONCRETE PILES
PILE CAPACITY CURVES

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE, 1988 FRE NQ. H-2-30290

PLATE 44



ELEVATIONS IN FEET N.G.V.D.

10.

-10.

-20.

-30.

-40.

-50.

-60.

-170.

-80.

-90.

Pn — SOIL PRESSURE — PSF
0. 1000. 2000 . 3000. 4000. 5000 . 6000 .
l I I T T I I T I T 1 I |
EL. -6.0 _ & \V4
EL. -10.0 CH C=0.10. % 86 RN =
w\\
\
\
\
\
\
\\
\\
\
Y =37.5 N
EL. -33.0 CH C=0.30. E}?‘g
Y =69.5 & =33. \\\\
EL. -44.0 8P C=0.:0. %1603-
Y =42.5 :
€EL. -52.0 CH C=630.1630. A4 1603.
¥
|
]
1
|
|
|
{
i
|
|
{
Y =42.% }
EL. ~-80.0 CH C=630.11145. 231503-
S-CASE
CH.CL- °=23: o | PILE SPEEIEgﬂé?NgIRECTION
ML- #=30" 1.00 88
SM.SP- #=30" 33 85 -5
TYPICAL SOIL PROFILE 0.70 68
SOIL STRATIFICATION IS BASED 0.55 o8
ON GEOLOGIC PROFILE 0.40 48
SHEAR STRENGTH AND WET DENSITIES 0.25 38
SEE PLATE 39 C LOADING CONDITION
1.00 INITIAL LOADING
0.30 CYCLIC LOBADING

KuB (PSI)

400. 600. 800 .

10. —

000

i i I | I | 1 !

<

=)
o
-

1
il

ll

—10- e

_20. -

0.0

1422.8

—400 —

279.7 2404 .5

-60. [~

_70. —

_80- e

L 508.4

-80.

NOTES: Kn

o
ki
B1
K1
qQqu
c

Ky
nh

g oo n

non

«K1/B8=(0.2222qu/B)(C) (D) COHESIVE

0.4 = Factor of material propertles of soil and pile
Modulus of suborade reaction for test plate {pct)
Hidth or diameter of test plate (In)

k1 Bt = 80 qu (psf) = 0.5556 au (psl)

2.c = Unconfined compressive strenoth (psf)
Reduction for cycllec loading-not applicable

Group effect reduction factor

Width of plle measured at ripht angles to the
direction of displocement (In)

{nh)(2/B)(C)(D) COHESIONLESS

Coeflcclient of horlzontal suborade reaction (pcl)
Depth below equlivaient ground surface (1In)

NOTE: ALLOWABLE

ULTIMATE LGOADBD (TONS)
0. 10. 20. 30. 40. &0. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150.
i RE ] | | | | 1 l | | | | | | |
10. , . l l 10.
-10. L SQUARE CONCRETE PILE -10.
¢ DIMENSION:12.00IN. SIDE
_300 < —30-
.'—.\
e
‘<\>'L
"50 . k:‘g"\ - —50 -
. \\\:::\\\
a e
-~ -70. s -70.
cé ~§§=:;r\‘
Z -90. -90.
o
u COMPRESSION (S.F.=1.0)
P
2 10. 10.
o
P
2 -10. §- SQUARE CONCRETE PILE -10-
o b DIMENSION:12.00IN. SIDE
-30. k\\*\. -30.
~50. \‘\!%%ﬁ\\\ ~50-
\\~\\
-70. Ol B -70.
~\\ \
\\0 \‘
"90 . "'90 -
TENSIGN (S.F.=1.0)
THE FACTOR SHOWN, (MODULUS OF HORIZONTAL
RO K Ao AT RIGHT ANOLES TO
THE DIRECTION OF DISPLACEMENT) MUST O A e e
SE MODIE[E0 B & SEDUCTION FACTOR Fox sy e e st oson
REDUCTION FACTOR FOR CYCLIC LOADING _ _ _ _ __ S—-CASE ORLEANS AVENUE OUTFALL CANAL
(C) EX: K,.=Q-_2-2-2-2—¢(15-,Lw-0—’ STA. 64+00 TO STA. 90450 WEST SIDE
—— Q-CARSE 12" SQUARE PRESTRESSED CONCRETE PILES
CAPACITIES SHOULD BE DETERMINED [NCORPORATING PILE CAPACITY CURVES
FS.c2.0 WITH PILE TEST OR FS.=3.0 WITHOUT PILE TEST LS AT O O anzre e
JUNE 1988 FILE NQ.H-2-30290

PL ATE 44A




ELEVATIONS IN FEET N.G.V.D.

10.

-10.

|
N
o

-30.

-40.

-50.

-60.

-70.

—80 .

-90.

Pv — SOIL PRESSURE — PSF
0 1000. 2000. 3000. 4000. 5000. 6000.
| T I T I T l T I T l
EL. -9.0 Pa
Z 7SR
EL. -20.0 ML 5233'5 \\‘ 599
Eq\
\
hY
Y =35.5 \\
EL. -32.0 CH (=300 glo?s.
E o reage Y \\ 1661
L. -41.0 81 C=0.:0. a')
1
Y =435
EL. -63.0 CH C(C=600.:800. 4 1561 .
Y =488
EL. -60.0 CH (=835.:1935. A 1661.
T =845 o =Tb. Ay
EL. -64.0 ML C(C=200.:200. 1661 .
Y =473 :
EL. -76.0 CH C=995.1996. 01561.
D |PILE SPACING IN DIRECTION
OF LOADING
1.00 8B
0.85 7B
TYPICAL SOIL PROFILE 0.70 68
SOIL STRATIFICATION IS BASED 0.55 °B
ON GEOLOGIC PROFILE 0.40 4B
SHEAR STRENGTH AND WET DENSITIES 0.25 3B
SEE PLATE 40 c LORDING CONDITION
1.00 INITIAL LORDING
0.30 CYCLIC LOADING

10. —

_10- —

"300'.0 —

-50.

"60- —

"70- —

-80- b

~-90. L

NOTESt Kn
@
k1
Bi
K1
qQu
C
D
B

KH
nh

z

KuB (PSI)
200. 400. 500. 800.
| | I [ | | | 1
8
2R
88.8 133.2
133.2 o 1638.2
o
266.4 - _d 2341.5
266.4 416.1
88.8, 416.1
88.81 441.8
441.8

«K1/B=(0.2222qu/B)(C){D) COHESIVE

0.4 = Factor of maier!al properiles of so!l and plle
Modulus of subograde reacilon for tesi plaie (pcl)
Width or diameter of iest plaie (In)

ki By = 80qu(psf) = 0.5556 qu (ps!)

2+.c = Unconflined compresslive sirengih (psf)
Reduction for cycllc load!lnog-not applicable

Group effect reduction factior

Width of plle measured at right angles to the
directlon of displacemeni (!n)

(nh)(2/B)(C)(D) COHESIONLESS

Coefliccleni of horizontal suborade reacilon (pc!)

Dopth below equlivalent ground surface (!n)
NOTE:

ULTIMATE LORD (TONS) Q-CASE
0. 10. 20. 30. 40. 50. 60. 70. 80. 80. 100. 110. 120. 130. 140. 150.
I [ T T T T I l I T I T T | T |
10. ‘ ‘ , ‘ 10.
-10. STEEL H-PILE -10.
HP 14X73
-30. —— -30.
\
-50. [~ -50.
e

K B
- -170 -70.
(_':) [
< -g0. -90.
m COMPRESSION (S.F.=1.0)
2 10. 10.
Nt
% -10. STEEL H-PILE -10.
- HP 14X73

-30 \\\‘N -30.

-50 -50.

\‘
-70 k““-~¢‘ -70.
'\‘
-90. -90.
TENSION (S.F.=1.0)

THE FACTOR SHOWN, (MODULUS OF HORIZONTAL
SUBORADE Kn» TIMES THE PILE WIDTH IN
INCHES (B). MEASURED AT RIGHT ANGLES 10
THE DIRECTION OF DISPLACEMENT) MUST

BE MODIFIED BY A REDUCTION FACTOR FOR
THE EFFECT OF GROUP ACTION (D) AND A
REDUCTION FACTOR FOR CYCLIC LOADING

(C) EX: y _0.2222 qu (C)(D)

Kn= (8

ALLOWABLE CAPACITIES SHOULD BE DETERMINED INCORPORATING

F.8.220 WITH PILE TEST OR FS. =3.0 WITHOUT PILE TEST

LAKE PONTCHARTRAIN, LA . AND VIC'NITY
HIGH LEVEL PLAN

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN
ORLEANS AVENUE OUTFALL CANAL
VALVE STRUCTURE EXCAVATION
STEEL HPI4XT73
PILE CAPACITY CURVES

U.S ARMY ENGINEER OISTRICT, NEW ORLEANS
. CORPS OF ENGINEERS
JUNE, 1988 FILE NO H-2-30290

PLATE 45




ELEVATIONS IN FEET N.G.V.D.

-10.

-20.

_30 -

-40.

_50 .

-60.

-170.

i
o]
o

Py — SOIL PRESSURE — PSF
0. 1000. 2000. 3000. 4000. 5000 . 6000.
l T T T | I I 1 |
EL. -11.0 Y
"~ 7SR
EL. -20.0 ML z;g:'szou. 16N 491
- . = .3 .
‘&\
\
\
Y =36.5 AN
EL. -32.0 CH C=300.:300. 917,
U\\\
Y =69.6 & =33. ‘\\
EL. -41.0 8P C=0.:0. 91452
5-CASE
CH.CL- 8=23" o |PILE SPgEIEgHE?NBIRECTION
0
ML- @=30 1.00 8B
SM.SP- ©=30'33 T -5
TYPICAL SOIL PROFILE 0.70 68
SOIL STRATIFICATION 1S BASED 0-55 o8
ON GEOLOGIC PROFILE 0.40 4B
SHEAR STRENGTH AND WET DENSITIES 0.25 3B
SEE PLATE 40 c LOADING CONDITION
1.00 INITIAL LOADING
0.30 CYCLIC LORDING

_100

_20 -

-30.

-40-

-50.

-60.

-70.

_80 .

NOTES:

KuB (PSI)
0. 200. 400. 600. 800.
| | I | | ) | I |
— , 88.8
PR\
- 868138,
—
138.2 - ql’1374.7
|
. 1 2178.0
= e )
-
-
K# = «K1/B=(0.2222qu/B}(C)(D) COHESIVE
@« = 0.4 = Factor of materlal properties of soll and plle
k1 = Modulus of suborade reactlion for iest piate (pcl)
B1 = Width or dlameter of test plate (in)
Ki = ki Bt = 80qQu(psf) = 0.5666 qu (psi)
qQu = 2:¢ = Unconftined compressive strenoth (psf)
C = Reductlon for cycllic loading-not applicable
D = OGroup effect reduction facior
B = Width of plle measured at rlght angles to the
direction of displacement (in)
Kn = (nph)(Z/B)(C)(D) COHESIONLESS
nh = Coeflcclient of horizontal subgrade reactlon (pcl)
Z = Depth below equivalent ground surface (!n)

ULTIMATE LOAD (TONS)
o. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150.
| T | | | [ | [ [ [ T | | [ | |
§ T T ]
-20. CLARSS B TIMBER PILE -20.
12.00 BUTT 7.00 TIP
_40 . %— '40 .
_60 L] "80 -
=
- -80. -80.
™
= - 1 00 - - 1 00 .
"
m COMPRESSION (S.F.=1.0)
Z
@ 0. : 0.
o
: NN
o> ~20. N CLASS B TIMBER PILE -20-
o Y 12.00 BUTT  7.00 TIP
-40. = -40.
-60. -60.
—80 . —80 .
- 1 00 - ‘100 .
TENSION (S.F.=1.0)
THE FACTOR SHONWN. (MODULUS OF HORIZONTAL
SUBGRADE Kn . TIMES THE PILE WIDTH IN
INCHES (B), MEASURED AT RIGHT ANGLES TO TR PONTCRARTRAN, LA AND VICTNITY
THE DIRECTION OF DISPLACEMENT) MUST HIGH LEVEL PLAN
Eégzggégé'%zggggoggsgéﬁg;‘;cfgggﬁgazgﬂ DESIGN MEMORANOUM NO. 19 GENERAL DESIGN
: 9990 o (B0 1D) L —m———— S-CASE ORLEANS AVENUE OUTFALL CANAL
(C) EXE gne (B) ( VALVE STRUCTURE
NOTE: ALLOWABLE CAPACITIES SHOULD BE DETERMINED Q-CASE TIMBER PILES
" INCORPORATING FS.z2.0 WITH PILE TEST OR FS. PILE CAPACITY CURVES
= 3.0 WITHOUT PILE TEST. U.S. ARMY "‘«;“3..'.‘55‘"0. ouss:g;‘cs'r: h:“ ORLEANS
JUNE, 1988 ALE NO. H—2-30290

PLATE 46




ELEVATIONS IN FEET N.G.V.C.

-
o

I
nN
o

|
w
o

|
-
o

|
o
o

-G60.

-70.

i
@
o

-90.

-100.

Py — SOIL PRESSURE — PSF
0. 1000. 2000. 3060. 4000. 5000 - 6000.
l T T T T l T 1 I
EL. ~-11.0 _
EL. ~15.0 €010 AL /RN
Y =64.56 & =16 N,
EL. -20.0 ML C=200.:200. E\491
\
\
\
Y =36.5 AN
EL. -32.0 CH C=300.:300. ‘(3917-
\\
Y =69.6 & =33 \\\\
EL. -41.0 SH C=0.:310 &1452
N
\,
Y =43.5 AN
EL. -53.0 CH C=600.:600. \531974
Y =458
EL. -60.0 CH C=920.:950. 1974
Y =845 ¥ =1b.
EL. -64.0 ML C=200.:200. A 1974 .
Y =a1s
EL. -76.0 CH (C=970.11020 m~ 1974
T =848 =16 . A\ 4
EL. -80.0 ML C=200.:200. ( 1974.
Y =415
EL. -100.0CH C=1040 1130 U1974.
S-CASE
PILE SPACING IN DIRECTION
CH.CL- o=23: D OF LOADING
o gt- °=§0, . 1.06 8B
» - &=
0,33 0.85 78
TYPICAL SOIL PROFILE 0.70 68
SOIL STRATIFICATION IS BASED 0-55 °B
ON GEOLOGIC PROFILE 0.40 48
SHERR STRENGTH AND WET DENSITIES 0.25 38
SEE PLATE 40 c LORDING CONDITION
1.00 INITIAL LORDING
0.30 CYCLIC LOGRDING

-10.

-20.

-30.

-40.

-50.

-60.

-70.

_80 .

-90.

-100.

NOTES:

Kn
nh

KhB (PSI)

200. 400. 600. 800.

I 1 1 ! [ ! [ 1

<

|||

/RN

133.2

133.2 1374.7

———&

266.4 2178.0

266.4 , 408.5

[-[:X]

421.8

I . 430.1

446.2

888 I L 448.4

| 458.2

H

«K1/B=(0.2222 qu/B)}(C)(D) COHESIVE

0.4 = Factor of material properiles of so!l and plie
Modulus of subgrade reactlon for testi plate (pc!)
Width or dlameter of test plaie (In)

ki1 B1 = B80qu(psf) = 0.5666 qu (ps!)

2.¢ = Uncont!ned compressi.ve strength (psf)
Reducilon for cyclle iocad'no-noi applicable

Oroup effect reductlion factor

Width of pile measured at rioht angles to the
direct!ion of d!spiacemeni (!n)

(nh)(Z2/B)IC3(D) COHESIONLESS

Coeflicclent of hor!zonial subgrade react'!on (pc!)
Depth below equ!valent ground surface (in)

ULTIMATE LORD (TONS)
0. 10. 20. 30. 40. 50. 60. 70. 80. 80. 100. 110. 120. 130. 140. 150.
{ T | | | | [ | | T T | [ [ [ !
) T T T
-20- S SQUARE CONCRETE PILE -20.
™ .- DIMENSION:14.00IN. SIDE
-40. e -40.
T
\\\&\\N\“~;~\\&H~.
-60. o= — -60.
—~— 1~
. e T~
(=] ~~
~ -80. K\“‘*<?‘*&;ﬁ;N‘_ -80.
& TT—Ttee
= _100. % _100.
o
bt COMPRESSION (S.F.=1.0)
=z
¢ o. 0.
t
@
> -20. N SQUARE CONCRETE PILE -20.
- - DIMENSION:14.00IN. SIDE
-40. bt -40.
GE::;:T?‘~\\
~e..
-60. "%;;;?\\=“ -60.
o. \&\ |
-80. Y _ Tl -80.
\\~\. \.
\‘\_r“ \‘\\
-100. R . -100.
TENSION (S.F.=1.0)

THE FACTOR SHOWN. (MODULUS OF HORIZONTAL
SUBGRADE Kn» TIMES THE PILE WIDTH IN
INCHES (B}, MERSURED AT RIGHT ANOLES TO
THE DIRECTION OF DISPLACEMENT) MUST
BE MODIFIED BY A REDUCTION FACTOR FOR
THE EFFECT OF GROUP RCTION (D) AND A
REDUCTION FACTOR FOR CYCLIC I.OADING
(C) EX3 v . 0.2222 qu (CI(D)

Kn= (8)

NOTE: ALLOWABLE CAPACITIES SHOULD BE OETERMINED INCORPORATING
F.S.=2.0 WITH PILE TEST OR FS.=3.0 WITHOUT PILE TEST

——
LAKE PONTCHARTRAIN, LA . AND VICINTY
HIGH LEVEL PLAN

OESIGN MEMORANOUM NO. |9 GENERAL DESIGN
ORLEANS AVENUE OUTFALL CANAL

" VALVE STRUCTURE
14 SQUARE PRESTRESSED CONCRETE PILES]
PILE CAPACITY CURVES

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE, 1988 FILE NOQ H-2-30290

PLATE 47




ELEVATIONS IN FEET N.O.V.0.

20

10

o

i
—
o

1
n
Q

-30

1
L
Q

OISTANCE IN FEET

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -80 -100 -110 -120 -130 -140 -150 -170 -180 -190 -200
| | | | | | | | i I | | | i | i | i | | I 1 | | | | | | | | | 1 | | | 1
PROTECTED SIDE VERT. 1 VETT- z VERT. 1 CANRL SIDE
¢ I —20
GROSS. EL 147
DEGRADE , ’{’,NET e s v EL 12.2
EL 95 A5 = =119
%;1%_* ELOO -
T . S SN V4 A e Z EL =30 - - oo e 1°
EL -6.0 | -@ X - - :
- - \ .
EL -10.0 \\‘,(i) EL-7.0-2 (4'> FE = X —-10 ;
EL-1G - 7 : T2
EL -16.0 )
W
® W
—-20 z
© 2
—-30 ;.-:
w
o
EL-405
—-40
— -50
— -60
ASSUNED RESISTING FORCES gg;‘;é’s‘o gg“?g;égg "_‘%:,"R sraaron | sord EFFECTIVE | C - UNIT COMESION - P.S.F.  FRICTION
Mer SAFETY | uNrg Mr. P.C.F. |CENTER OF STRATUN | BOTTON OF STRATUM | ANOLE OENERAL NOTES:
= | e " . - o ~Dp  peniariio | onivim " TP vemr.1 | VeRr. g | VERT. 1 | veRr. 2.| verr. 1 | vemr. ¢ | oeorees CLASSIFICATION, STRATIFICATION, SHEAR
® @i-1.0 13883 |[11609 |4706 16841 (2744 30098 | 14097 2.14 §:> ' STRENOTH, AND UNIT WEIOHT OF THE SOIL
@l-u.o 14512 |B459  |5967  |24669 5872  [28938 |18687 1.5 MATER %2322 = = = ~ WERE BASED ON THE RESULTS OF UNOISTURBED
_ : (2 tc 160 [116.0. |700.0 [700.0 {708-0 |700.0 (0.0 BORINGS. SEE BORING DATA PLATE 39
© @[-15.0 17958 |8387  18272. |38628 |12160 |34818 |24478 1.41 RS @0 |100.0 |101.0 |300.0 |400-0 |S06-0 |400.0 |0.0
@ ) |75.0  |so.0 |160.0 [300.0 |150.0 |300.0 0.0
K6 it !100.0 [102.0 |200.0 |3s0.0 |[200.0 |3s0.0 {o0.0 NOTES
sp) |122.0 [122.0 lo.0 0.0 0.0 0.0 |33.0

¢ —- ANOLE.QOF. INTERNAL FRICTION. DEOREES

C ~— UNIT COHEBION,.P:8.f

Y-~ STATIC WRTER. SURFACE:.

D -~ HORIEONIRL. DRIVING FORCE. IN-POUNDS

R -~ HORIZONTAL RESISTING FORCE IN POUNDS

A -- RS A SUBSCRIPT, REFERS TO RCTIVE WEDOE
B ~-- RS A SUBSCRIPT, REFERS TO CENTRAL BLOCK
P -- AS R SUBSCRIPT, REFERS TO PASSIVE WEDOE

Rq *+ Ry + Ry

FACTOR OF SAFETY = 5; - Oy

LAKE PONTCHARTRAIN, LA. AND VICINITY
HIGH LEVEE PLAN
DESIGN MEMORANDUM NO.19 — GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL
PROTECTED SIDE LEVEE
STABILITY ANALYSIS
STA. 0+00 TO 36+50 EAST SIDE

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 1988 FILE NO. H-2- 30290

PLATE:. 48




10

1 1 !
w ~N —
(=] (=] [=]

ELEVRATIONS IN FEET N.0.vV.0.

]
S
o

-50

DISTANCE IN FEET

-210 -200 -19%0 -180 -170 -160 -1§0 -140 -130 -120 -110 -100 -90 ~-30 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 30 100 110 120 130 140 150 160
| | I | | I ! i o i ¢ T i ! [ TV BT 1 | | I verr 2 B & I J ! [ I [ i o | | I | [ ] 1
EREL DEGRADE -y | | =TGRS EL1A.T, VERT.1
— 10
EL-1.0
IE;&'Q_.._____V_-___ ___________ — e e m— = e = e = - — —— - — - — e wma S, N e Bty Gt Mms Mmm e hn e Sy e S S e mm e fem e e g Gt e (man e e Sam Gt ome e b ’—‘0
G - . T . = e
el -10.0 4/ E.L-"LO\,‘TC\® 0 ,/%/ ¥ - = il B 4
"5y EL-110-F D 3
EL -16.0 = ) d}\J ® S
© 0 z
—-20 5
w
W
© z
-—4-30 g
&
-1-40 o
W
—1-50
—-60
ORIVIND SUMMATION  |FACTOR
ASSUNED RESISTINO FORCES FORCES OF FORCES. OF stRatun | sonL EFFECTIVE C ~ UNIT COHESION - P.8.F. FRICTION
' SAFETY (_UNIT WT. P.C.F. |CENTER OF STRATUN , BOTTON OF STRATUM RANOLE
¥o. | ELEV. Ra Ra Re Ca ~Dp  [resserio | oRivino no: TYPE | vemr. 1 | VERT. 2 | VERT. 1 | VERT. 2 | VERT-.1 | VERT. 2 | OEORFES |
® (@I1-7.0 17266 [ese8  [5435 |14825 |2878  |20283 (11949 | 2.45 WATER |62.5  |82.5 |0.0 o : ]
® |-11.0 18281 |10s90 |1499 |22003 [1407 |30370 20596 1.47 RO . . - 2 9.9 0.9 9.9 OENERAL NOTES:
© @l-16.0 |21478 [11953 [3000 [se78s 4775 |3saar [27080 | 1.30 | (@ | e [115.0 |118.0 1700.0 1700.0 1700.0 |700.0 0.0 CLASSIFICATION, STRATIFICATION. SHERR
| (3> | «w |100.0 [101.0 |300.0 [400.0 [300.0 |400.0 (0.0 STRENOTH, AND UNIT WEIOHT OF THE SOIL
HERE BASED ON THE RESULTS OF UNDISTURBED
KO; tcH |75.0 [90.0 |1s0.0 [300.0 [180.0 [300.0 [o.0 BORINGS . SEE BORING DATA PLATE 39
| () | ww |100.0 {102.0 |200.0 |360.0 |200.0 |350.0 |0.0
i & isp |122.0 |122.0 [0.0 0.0 0.0 0.0 33.0

NOTES
$ -~ ANOLE OF INTERNAL FRICTION, DEOREES
C -~ UNIT COHESION, P.8.F.
Y. -~ STATIC WATER SURFACE
0 -- HORIZONTRL ORIVING FORCE IN POUNDS
R -- HORIZONTAL RESISTINO FORCE IN POUNOS
A -- A8 R SUBSCRIPT. REFERS TO RCTIVE HWEDOE
8 -- AS A SUBSCRIPT, REFERS TG CENTRAL BLOCK
P -- RS A SUBSCRIPT. REFERS TO PASSIVE WEDOE
Ra + Ra + Ry
FACTOR OF SAFETY = ——Dn—_o—’-—-

LAKE PONTCHARTRAIN , LA, AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO: 19 - GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL
FLOOD SIDE LEVEE
STABILITY ANALYSIS
STA. 0+00 TO 36+ 50 EAST SIDE

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 1988 FILE NO.H-2-30290 J

PLATE 49



20

10

-10

-20

-30

ELEVATIONS IN FEET N.G.V.D.

-40

-50

-60

DISTANCE IN FEET

160 150 140 130 120 110 100 90 80 30 20 10 0 -10 -20 -30 -40 -60 -60 -10 -80 -90 -100 -110 -120 -130 -140 -150 -170 -180 -180 -200
| i i I | | I I | 1 I | I I I I I \I - ! I T 1 I | I I | | I | |
PROTECTED —iDE VERT. 2 I 1 CANRL SIDE
—20
¢ ,_Grous EL A5
bt B oNET kL. 140 7 EL. 4120
EL9.0 T —=— i
EL-36 FgL 0
———— -3.0 IVON3H~ L Vo, —
EL-E0 inininiededetetebeleetetebeledeteduals é‘“ﬁ"—;&q}‘ -—‘--“‘——N ——————————————————— Ve B S
L—- . - ) ~ — )
EL=-10.0 kL -6 \ \L \\ >
3 s —-10 ¢
® c
£ -1 B
36:@ —-20 2
2
s (=]
{7 2
Lo —-30 =
5
S o
EL - 40.5 se
—-50
— -60
ResuUMED RESISTING FORCES i A o |FRCIOR ermron | son erFecTIve € - UNIT COMESION - P.8.F. FR2CTION
| FRILURE [ SAFETY UNIT WT. P.C.F. |CENTER OF STRATUN |BOTTON OF STRATUM | RNOLE —OENERAL NOTES:
n. ELEV. Ra Ry Ry Dy | ~Dp [seszsTing | oxrvive TPE Tvear.s |vemr. 2 |vemr. 1 | venr. 2 | venr. 1 | venr. 2 | oeorees CLASSIFICATION. STRATIFICATION. SHEQR

STRENGTH. AND UNIT WEIOHT OF THE SOIL
WERE BASED ON THE RESULTS OF UNDISTURBED
BORINGS. SEE BORING DATA PLATE 39

-7.0 14666 |8462 4259 16036 | 2404 27377 -|12632 217

® 0 (WATER) |62.6 |62.6 |0.0 |o.0 |o.c |o.o |o.0
@ i-11.0 |16567 |6523 5180 22906 |5046 28260 |17860 1.58

®

© 0

(CH) 110.0 |[110.0 |400.0 |400.0 [400.0 [400.0 [0.0

(CH) 116.0 [116.0 |700.0 |700.0 (700.0 |700.0 |0.0
{CH) 100.0 }101.0 |300.0 |400.0 [300.0 {400.0 |0.0
(CH |76-0 90.0 150.0 [300.0 |[150.0 |300.0 |0.0 NOTES

(CH) 100.0 |[102.0 [200.0 |350.0 (200.0 {350.0 {0.0

(SP) 122.6 {122.0 |0.0 0.0 0.0 0.0 33.0 & -- ANGLE OF INTERNAL FRICTION. DEOREES

C -- UNIT COHESION. P.5.F.

M. -~ STATIC WRTER SURFACE

D -- HORIZONTAL BRIVING FORCE IN POUNDS

R -~ HORJZONTAL RESISTING FORCE IN POUNDS

R -- AS A SUBSCRIPT, REFERS TO ACTIVE WEDOE
B -- AS A SUBSCRIPT, REFERS TO CENTRAL BLOCK
P -- RS A SUBSCRIPT, REFERS 7O PASSIVE WEDOE

-11.0 16657 14403 |2100 22905 1780 33060 21126 1.66
-19.0 19340 11181 7626 43248 14600 |[34157 |28648 1.33
(:2 @ ~19.0 19340 20031 5400 43248  |Bagz 447171 34266

e 4

1:31 .

SRR |

Rq + Ry + Rp

FACTOR OF SAFETY =
Da - Dy

LAKE PONTCHARTRAIN, LA. AND VICINITY
HIGH LEVEE PLAN
DESIGN MEMORANDUM NO.19 — GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL
PROTECTED SIDE LEVEE

STABILITY ANALYSIS
STA. 36+50 TO 50+00 EAST SIDE

U.S. ARMY ENGINEER ODISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 1988 FILE NO. H-2-30290

PLATE: 50



ELEVATIONS IN FEET N.G.V.0.

10

[}
—
o

|
N
o

i
w
o

!
-
o

-50

DISTANCE IN FEET

-210 -200 -190 -180 -170 -160 -150 -140 -130 -120 -110 -~100 -90 -80 ~70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 S0 60 10 80 90 100 110 120 130 140 150 160
[ [ I | I [ I ! i I i 1 ! I [ | | ! | i IVERTZI [ L i !/ERT 1[ | ! 1 I ! | I { 1
PROTECTED SIDE VERT. 1 VERTC e GROSS EL 14,5 - CANAL SIDE
_ I 7 NET EL 14,0
EL9.0 . DEGRADE 10
EL 5.5 B
______________________________________ ZoEe=30 oo ]
e Ny AVA CRET-Z5T X
- msent S 794 @ ~ .
/Z/;( b = = — = —-10 2
® =
EL -19.0 ~ @ EL‘11.0\®\‘ z
L p —1-20 g
i
w.
,f:D' z
—-30 ¢
2
—-40 2
w
B —-50
- —I-s0
, ORIVING SUNMATION  |FACTOR
ASSUNED RES I‘srmo FORCES FORCES OF FORCES oF amarun | sorL m:r;:cr:vz = r; ;r u::m COMESJON - £.8.F. FRICTION
T SAFETY n_|sarron or staatun | ANoLE
. ELEV. Ra | Ra Re Dq ~Dp  [resisrino | orrvine AFET Ho: TYPE | vemr. 1 | verr. 2. | verr. 1 PveﬁTen—t‘—v:qr—z- DEOREES
® |-11.0 (16542 |11653 [1369 19726 1331 |29660° [18398 | 1.61 (D |watem)|e2.5 |62.6 |0.0 |o.0  Jo.0 0.0 0.0
©) [-19.0 [20787 [12760 o100 [37153 [s104 [37647 |23049 1.30 _@ cH uo.oi 110.0 1400.0 |400.0 |400.0 |400.0 |0.0 OENERAL_NOTES:
CLASSIFICATION, STRATIFICATION. SHEAR
| (> | ©mw |us.o |u115.0 [700.0 |700.0° [700.0 [700.0 |0.0 STRENOTH, AND UNIT KEIOHT OF THE SOIL
_@ «cH) |100.0 [tot.0 |300.0 |400.0 |300.0 |400.0 (0.0 NERE BASED ON THE RESULTS OF UNDISTURBED
(5 < 1|76.0 |so.0 [150.0 |s00.0 [150.0 [s00.0 |0.0 BORINOS. SEE-BORING OATR PLATE 39
cw |100.0 [102.0° |200.0 [360.0° {200.0 {350.0 |0O.0
(O Py [122.0 [122.0 (0.0 0.0 0.0 0.0 33.0
: NOTES
& -~ ANOLE OF INTERNAL FRICTION, DEOREES
C -- UNIT COHESION, P.S.F.
.-~ STATIC WATER SURFACE
D -- HORIZONTAL DRIVINO FORCE IN POUNDS
R -- HORIZONTAL RESISTING FORCE IN POUNDS
A -- AS A SUBSCRIPT, REFERS TO RCTIVE WEDOE
B —- AS A SUBSCRIPT, REFERS TO CENTFRAL BLOCK
P -~ RS A SUBSCRIPT, REFERS TO PASSIVE WEDOE

Ra * Ry + Rp
—_—

FACTOR Of SRFETY = ] T
R- Ve

LAKE PONTCHARTRAIN , LA, AND VICINITY
MIGH LEVEE PLAN

DESIGN MEMORANDUM NO.!19 - GENERAL DESIGN
ORLEANS AVENUE OUTFALL CANAL
FLOOD SIDE LEVEE

STABILITY ANALYSIS
STA.36+50 TO 50+00 EAST SIDE

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
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NOTES

$ -~ ANOGLE OF INTERNRL FRICTION. DEOREES

C -~ UNIT COHESJON, P.S.F.

- S§TATIC WATER SURFACE

D ~- HORIZONTAL DRIVINO FORCE IN POUNDS

R -- HORJZONTAL RESISTINO FORCE IN POUNDS
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P -- AS A SUBSCRIPT, REFERS TO PASSIVE NEDOE

Rp ¢+ Rg ¢+ Ry

FACTOR OF SAFETY =
Dy - D¢
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STABILITY ANALYSIS
STA.50+00 TO 64+ 00 EAST SIDE

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS
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LAKE PONTCHARTRAIN , LA, AND VICINITY
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FLOOD SIDE LEVEE
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STA.50+00 TO 64 +00 EAST SIDE
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CORPS OF ENGINEERS
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Ra + Rg + Rp

FACTOR OF SAFETY = o, - Op

LAKE PONTCHARTRAIN , LA. AND VICINITY
HIGH LEVEE PLAN
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PROTECTED SIDE LEVEE
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STA.64+00 TO 90+50 EAST SIDE
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R. + Ry ¢ Ry
FRCTOR OF SAFETY = —s——a—
On - Op

LAKE PONTCHARTRAN , LA AND VICIMITY
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NOTES

& -- ANOLE OF INTERNRL FRICTION. DEOREES

C -~ UNIT COHESION. P.8.F.

X -- SIATIC NATER SURFRCE

B -~ HORIZONTAL DRIVINO FORCE IN POUNDS

R -- HORIZONTAL RESISTINO FORCE IN POUNDS

A ~-- RS A SUBSCRIPT, REFERS TO RCTIVE WEDOE
8 -- RS R SUBSCRIPT. REFERS TG CENTRAL BLOCK
P -- A A SUBSCRIPT, REFERS TO PRSSIVE WEDOE

Ra *+ Ry ¢ Rp
FACTOR OF SAFETY = ———5——
O - Op
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SEE PLATE 39 FOR SOIL CLASSIFICATION e O e LEVEL AN Y
STRAT|F|CAT|ON AND UNIT WEIGHT SEE DESIGN MEMORANDUM NO.I9 — GENERAL DESIGN
, .
ORLEANS AVENUE OUTFALL CANAL
PLATE 52 FOR STABILITY ANALYSIS.
_5g i T-WALL ANALYSIS

NET DIAGRAM

(S) CASE F.S.-1.5

STA.50+00 TO 64+00 EAST SIDE

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 1988 FILENO.H~-2-30290

PLATE 86




ELEVATION IN FEET N.G.V.D.

DISTANCE IN FEET

50 40 30 20 10 8 10 20 30 4D 50
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v 1 | | | | l ] ]
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i 1
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; =230 Y=
/\/4’/' P-23 15
o 1 EL. 0.0 Z L
(cH)
®-=-23° 7-38.5 Cc=0
EL."6.0 -599 EL -6.558 —
(ch) ZXecL-70
18 4 EL."100 =23°  r:=275 c=0 +
(CH) EL-1LO ) 1902 EL -13.8
Ba230 y39.5 o TP EL -13.4  (3T01)
-20 1 EL.”20.0 +
-30 L +
‘4@ =4 T
SEE PLATE 39 FOR SOIL CLASSIFICATION
STRATIFICATION, AND UNIT WEIGHT SEE
PLATE 54 FOR STABILITY ANALYSIS.
'5@ . -

NET DIARGRAM

(S) CASE F.S.-1.5

20

10

-18

-20

-30

-40

ELEVATION PRESSURE
11.88 0.2
5.50 393.8
2.66 0.0
2.50 -21.9
o.08 -2935.3
-6.56 -590.3
-9.24 0.0
-13.80 1002.4
-13.80 2.2

IN FEET N.G.V.D.

ELEVATION

LAKE PONTCHARTRAIN, LA. AND VICINITY
HIGH LEVEE PLAN

DESIGN MEMORANDUM NO. 19 — GENERAL DESIGN

JUNE

ORLEANS AVENUE OUTFALL CANAL
I- WALL ANALYSIS
STA. 64+00 TO 90 +30

EAST SIDE ‘

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

1988 FILE NO. H-2- 30290

PLATE .87
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'N FEET N.G.V.D.
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T
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DISTANCE IN FEET
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NET PRESSURE (POUNDS PER SQUARE FOOT)
CUg -
PROTECTED SIDE FLOCDWALL FLOODSIDE
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-40 | 1
SEE PLATE 40 FOR SOIL CLASSIFICATION
STRATIFICATION , AND UNIT WEIGHT SEE
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NET DIRGRSM
(8) CASE F.8.=1.5
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LAKE PONTCHARTRAIN, LA. AND VICINITY
HIGH LEVEE PLAN
DESIGN MEMORANDUM NO.19 — GENERAL DESIGN

ORLEANS AVENUE OUTFALL. CANAL
I- WALL ANALYSIS

STA. 90 + 50 TO 104+00

U.S. ARMY ENGINEER OISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 1988 FILE NO. H-2-30290

PLATE .88




ELEVATION

IN FEET N.G.V.D.

DISTANCE IN FEET

50 40 50 20 10 2 10 20 30 40 =07}
[ ] | | | | | ] | | |
2000 1600 1000 500 8 500 1000 1600 2000
[ T ] | | | | | |
NET PRESSURE (POUNDS PER SQUARE FOOT)
20 T T
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£L 20 o 1 g=115 c
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(ML)
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¥ SEE GEOLOGICAL PROFILE PLATE 14 FOR STRATIFICATION
-30 L 1
-40 | L
SEE PLATE 40 FOR SOIL CLASSIFICATION
STRATIFICATION, AND UNIT WEIGHT  SEE
PLATE 59 FOR  STABILITY  ANALYSIS.
_Sﬂ A

NET DIRAGRAM
(S) CASE F.S.~1.5

ELEVATION | PRESSURE
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LAKE PONTCHARTRAIN, LA, AND VICINITY
HIGH LEVEL PLAN

DESIGN MEMORANDUM NO.19 — GENERAL DESIGN
ORLEANS AVENUE OUTFALL CANAL
I-WALL ANALYSIS

STA. 1044+00TO 18467 EAST
AND STA. 118487 WEST

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 1988 FILE NO. H-2-30290

PLATE 89




ELEVATION IN FEET N.G.V.D.

DISTANCE IN FEET
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(8} CASE F.S.=i.2
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LAKE PONTCHARTRAIN , LA. AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO.I9 — GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL
I-WALL ANALYSIS
STA. 11I8+67 EAST & 118+87 WEST
START OF TRANSITION

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS QF ENGINEERS

JUNE 988 FILENO. H-2-30290

PLATE 82A




ON IN FEET N.G.V.D.
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NET DIRGRAM
(S) CASE F.S.v1.2
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LAKE PONTCHARTRAIN, LA. AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO.19 — GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL
I-WALL ANALYSIS

STA. 124467 EAST & 124+87WEST
END OF TRANSITION

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS
JUNE 1988 FILE NO.H-2-30290

PLATE 90
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NET DIRGRAM
(S) CASE F.S.=i.2
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LAKE PONTCHARTRAIN, LA. AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO.I19 — GENERAL DESIGN

I-WALL ANALYSIS
STA. 124 +67 TO 128+67 EAST
AND STA.124+87 WEST

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 1988 FILE NO. H-2-30290

PLATE SOA



ELEVARTION IN FEET N.G.V.D.

-30 |

-40 1
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NET DIAGRAM
(@) CASE F.S.~1.5
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DESIGN MEMORANDUM NO.i19 -~ GENERAL DESIGN

ORLEANS AVENUE OUTFALL CANAL
I-WALL ANALYSIS
VALVE STRUCTURE - EAST
CLOSURE LEVEE"

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE {988 FILE NO. H-2-30280

PLATE 9l




ELEVATION IN FEET N.G.V.D.

DISTANCE IN FEET
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(S) CASE. F.S.+1.35
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LAKE PONTCHARTRAIN, LA. AND VICINITY
HIGH LEVEE PLAN
DE SIGN MEMORANDUM NO.19 — GENERAL DESIGN

JUNE

ORLEANS AVENUE OUTFALL CANAL
I-WALL ANALYSIS
VALVE STRUCTURE - WEST
CLOSURE LEVEE

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

1988

FILE NO. H-2-30290

PLATE 92



ELEVATION IN FEET N.G.V.D.

50

DISTANCE IN FEET
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SEE PLATE 65A FOR STABILITY
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(@) CASE F.S.-1.5
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LAKE PONTCHARTRAIN, LA, AND VICINITY
HIGH LEVEE PLAN

DESIGN MEMORANDUM NO.19 — GENERAL DESIGN

JUNE

ORLEANS AVENUE OUTFALL CANAL

I- WALL ANALYSIS
TEMPORARY COFFERDAM

STA. 64+00 TO 90+50
WEST SIDE

U.S. ARMY ENGINEER DISTRICT,’NEW ORLEANS
CORPS OF ENGINEERS
1988 FILE NQ. H~2— 30290

PLATE 23
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ELEVATION IN FEET N.G.V

DISTANCE IN FEET

NET DIAGRAM

(@) CASE F.S.=1.5
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q.00 p.0
2.50 4D06.3
2.50 p.0
10 2.50 -260.4
2.00 -286.7
-1.99 -435.2
-1.00 -141.8
-6.68 -367.7
-5.63 -327 .4
-6.63 -261.7
a -7.10 2.0
-9.15 1438.6
-9.15 0.0
-0 o
>
(@]
=
"
=20 W
L
d
—
pd
@)
—
[_.
-30 «
>
J
|
]
-40
-50

LAKE PONTCHARTRAIN, LA.  AND VICINITY
HIGH LEVEL PLAN

DESIGN MEMORANDUM NO. 19 GENERAL DESIGN

-ORLEANS AVENUE OUTFALL CANAL

T-WALL ANALYSIS
VALVE STRUCTURE EXCAVATION

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS

JUNE 12988 FILE NO.H-2-30290

PLATE 94




ELEVATION IN FEET N.G.V.D.

DISTANCE IN FEET
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LAKE PONTCHARTRAIN, LA. AND VICINITY
HIGH LEVEL PLAN

DESIGN MEMORANDUM NO. (9 GENERAL DESIGN
ORLEANS AVENUE OUTFALL CANAL

I-WALL ANALYSIS
VALVE STRUCTURE EXCAVATION

U.S. ARMY ENGINEER DISTRICT, NEW ORLEANS
CORPS OF ENGINEERS :
JUNE 1988 FILE NO. H-2-30290

PLATE 95



ELEVATION IN FEET N.G.V.D.

DISTANCE IN FEET

NOTE: FOR A F.S.= 1.0 THE

ANCHOR FOR"E

SEE PLATE 68
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